
Errata 

 

Title & Document Type: 
 

Manual Part Number: 

 

Revision Date: 

 
 

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

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

Support for Your Product 
 
Agilent no longer sells or supports this product.  You will find any other available 
product information on the Agilent Test & Measurement website: 

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

 
 
 

Christina Samii
3457A Multimeter Service Manual


Christina Samii
 

Christina Samii
03457-90011

Christina Samii
May 1986



HP 3457A Multimeter 
Service Manual 

HEWLETT-PACKARD COMPANY 

Loveland Instrument Division 
P.O. Box 301 

Loveland, Colorado 80537 

MANUAL PART NO. 03457-90011 

MICROFICHE PART NO. 03457-99011 
Printed in U.S.A. May 1986 
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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 

T o  minimize shock hazard, the  inst rument  chassis and cabinet m u s t  be connected t o  an e lec t r~ca l  ground 

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE 

D o  n o t  operate the  Inst rument  In the  presence o f  f lammable gases or fumes Operation o f  any electrical 
Inst rument  In such an  env l ronment  constitutes a def lnl te safety  hazard. 

KEEP AWAY FROM LIVE CIRCUITS 

Operating personnel mus t  no t  remove Instrument covers. Component  replacement and lnternal adjustments 
m u s t  be  made  b y  qual l f led maintenance personnel Under certaln condlt lons, dangerous voltages m a y  ex 
1st even w l t h  the  lnstrurnent swl tched o f f .  To  avold Injuries, a lways disconnect Input vol tages and discharge 
clrcul ts before touchlng them.  

DO NOT SERVICE OR ADJUST ALONE 

D o  n o t  a t tempt  Internal service o r  ad justment  unless another person, capable o f  rendering f l rst  a ~ d  and 
resuscltat lon, IS present.  

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT 

Because o f  t h e  danger o f  lntroduclng addlt lonal hazards, d o  n o t  Install subst l tu te  parts or per form any 
unauthorized modl f lcat lon t o  the  Inst rument  Return the  lnstrurnent t o  a Hewlet t -Packard Sales and Ser- 
vice Of f lce for servlce and repalr t o  ensure t h a t  safety  features are malntalned 

DO NOT OPERATE A DAMAGED INSTRUMENT 

Whenever  ~t 1s posslble tha t  t h e  safety  protect ion features bul l t  In to  th ls  Inst rument  have been lmpalred, 
el ther through physlcal damage, excessive moisture, or  any other reason, REMOVE POWER and  d o  n o t  
use the  Inst rument  unt l l  safe operat ion can  be  verlf led b y  serv lce- t ra~ned personnel I f  necessary, re turn 
t h e  Inst rument  t o  a Hewlet t -Packard Sales and Servlce Of f l ce  for  servlce and repalr t o  ensure t h a t  sa fe ty  
features are malntalned. 
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Operating and Safety Symbols 
Symbols Used On Products And In Manuals 

- LINE 

4 
A A  

ATTENTION 
Statlc Sensltwe 

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. 

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. 

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 
NOTE 

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

CAUTION 
CAUTION 

Calls attention to a procedure, practice, or condition that could possibly 
cause damage to equipment or permanent loss of data. 

WARNING 
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 

1-1. INTRODUCTION 

1-2. This manual contains information relating t o  the installation, operation, performance testing, calibration, and  
service of  the HP 3457A Multimeter. The  information is designed fo r  the use of  service trained personnel. Other 
users should refer t o  the HP 3457A Operating Manual. 

1-3. MANUAL DESCRIPTION 

1-4. The  following paragraphs provide a general description of  the manual layout and content: 

Section I. General Information 

Section I contains a brief description of the manual, and a general description o f  the instrument. This 
section also contains the instrument specifications and information concerning options and  accessories. 

Section II. Installation Procedures 

Section 11 contains information t o  prepare the HP 3457A fo r  use. Included in this section is power 
requirements, line voltage selection, and interfacing information. 

Section Ill. Operating Instructions 

Section I11 contains operating instructions necessary t o  service the HP 3457A. These operating instruc- 
tions are a condensed version of  those contained in the Operating, Programming and Configuration 
Manual. 

Section IV. Performance Tests 

Section I V  contains information and procedures required t o  test the HP 3457A t o  its rated specifica- 
tions. Also included in this section is a condensed version of the performance test (operational verifica- 
tion test) which will provide a more rapid test and give a 90% confidence that  the instrument will meet 
its specifications. 

Section V. Calibration 

Section V contains procedures required t o  calibrate the HP 3457A t o  its rated specifications. 
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Section VI. Replaceable Parts 

Section VI lists part numbers fo r  cabinet parts and printed circuit assemblies. 

Section VII. Manual Backdating 

Section VII contains information required t o  adapt this manual t o  instruments whose serial numbers a re  
lower than those listed on  the title page. 

Section VIII. Service 

Section VIIl contains a block diagram theory of operation, schematic diagrams, and procedures t o  aid in 
troubleshooting the H P  3457A. 

1-5. INSTRUMENT DESCRIPTION 

1-6. The  HP 3457A is a versatile high precision digital multimeter which measures a c  o r  d c  volts, a c  o r  d c  current, 
ac+dc volts o r  current, resistance, f r e q ~ ~ e n c y  and period. It measures voltages up  t o  300 Vac o r  300 Vdc with high 
d c  resolution and accuracy. The instrument is designed fo r  both bench and system use. Program and reading 
storage a r e  included t o  allow high speed measuren~ent applications with reading rates of  greater-than 1000 read- 
ings per second. Provision has been made fo r  optional assemblies such as a general purpose scanner o r  m~rltiplexer 
assembly. 

1-7. SAFETY CONSIDERATIONS 

1-8. The  HP 3457A is a safety class 1 instrument (provided with a protective earth terminal). The  instrument and  
manual should be reviewed f o r  safety markings and instructions before operation. Refer  t o  the Safety S~rmmary  
preceding this section f o r  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 serial number prefix listed on  the title page. 
Hewlett-Packard uses a two  part serial number in the form X X X X A Y Y Y Y Y ,  where x x x x  is the  serial prefix, A is the 
country of  origin (A=USA) and Y Y Y Y Y  is the serial suffix. The serial number prefix identifies a series of  identical 
instruments. The  serial number suffix is assigned sequentially and is unique t o  each instrument. 

1-1 1. If the serial number prefix of  your instrument is greater than the one listed on  the title page, a yellow 
Manual Changes supplement will explain how t o  adapt this manual t o  your instrument. 

1-12. If the serial number prefix of  YOLII. instrument is lower than the one listed o n  the title page, information 
contained in Section VII (Manual Backdating) will explain how t o  adapt this manual t o  your instrument. 

1-1 3. SPECIFICATIONS 

1-14. Specifications f o r  the HP 3457A Multimeter are listed in Table 1 - 1 .  These specifications a re  the perfor- 
mance standards which the instrument is guaranteed t o  meet. 
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Table 1-1. Specifications 

DC VOLTS 
INPUT CHARACTERISTICS: 

MAX I MUM 

READ 1 NG 

3.030000 V 

RESOLUTION 

6 1/2 d i g i t s  5 1 / 2  d i g i t s  4 1/2 d i g i t s  3 1/2 d i g i t s  

INPUT RESISTANCE (OHMS): 

30 m i l l i v o l t  t h r o u g h  3 v o l t  range  - 10 gigaohms 

30 v o l t  and 300 v o l t  range  - 10 megohms ( + / -  1%) 

MAXIMUM INPUT VOLTAGE: ( n o n - d e s t r u c t i v e )  

H I  o r  L O  t o  E a r t h  Ground: * 450V peak 

MEASUREMENT ACCURACY: f(% o f  r e a d i n g  + Number o f  Counts)  

A u t o - Z e r o  ON 

24 HOUR: T c a l  * 1 O C  2 hour  warm-up Accuracy r e l a t i v e  t o  c a l i b r a t i o n  s t a n d a r d  

24 h o u r  s p e c i f i c a t i o n s  a p p l y  i f  t h e  i n s t r u m e n t  i s  c a l i b r a t e d  between 90 and 100% o f  

f u l l - s c a l e .  For  c a l i b r a t i o n  between 33 and 90% o f  f u l l - s c a l e ,  add .00015% t o  % Reading.  

RANGE 

30 mV 

300 mV 

3 v 
30 V 

300 V 

t READING 

0.0012 

0.0005 

0.00035 

O.OOO65 

O.OO25 

100 PLC* 

6 1/2 d i g i t s  

NUMBER OF COUNTS 

10 PLC* 

6 1/2 d i g i t s  

1 PLC* 

6 1/2 d i g i t s  

.005 PLC* 

4 1/2 d i g i t s  

.I PLC* 

5 1/2 d i g i t s  

.0005 PLC* 

3 1/2 d i g i t s  

90 DAY: T c a l  5 5 ' ~  A f t e r  1 hour  warm-up 

RANGE I % READING I NUMBER OF COUNTS 

100 PLC* 

6 1/2 d i g i t s  

.005 PLC* 

1/2 d i g i t s  

10 PLC* 

6 1/2 d i g i t s  

.0005 PLC* 

3 1/2 d i g i t s  

1 PLC* 

6 1/2 d i g i t s  

.I PLC* 

5 1/2 d i g i t s  



General Information 

Table 1-1. Specifications 

DC VOLTS (Contyd) 

1 YEAR: T c a l  * 5 ' ~  A f t e r  1 hour  warm-up 

RANGE 

30 mV 

300 mV 

3 v 
30 V 

300 V 

10 PLC* 

6 1/2 d i g i t s  

% READING 

0.0045 

0.0035 

0.0025 

0.0040 

0.0055 

100 PLC* 

6 1/2 d i g i t s  

365 

3 9 

6 

19 

6 

NUMBER OF COUNTS 

* PLC = I n t e g r a t i o n  Time i n  Power L i n e  Cyc les .  When u s i n g  i n t e g r a t i o n  t i m e s  o f  100 PLC, 10 PLC, 

o r  IPLC; m u l t i p l y  Number o f  Counts i n  t h e  Measurement Accuracy  Tab les  b y  0.1 f o r  5 1/2 d i g i t  

r e a d i n g s ,  0.01 f o r  4 1/2 d i g i t  r e a d i n g s  and 0.001 f o r  3 1/2 d i g i t  r e a d i n g s .  

T c a l  = t h e  t e m p e r a t u r e  o f  t h e  env i ronment  where t h e  3457A was c a l i b r a t e d .  C a l i b r a t i o n  s h o u l d  

be p e r f o r m e d  w i t h  t h e  env i ronment  tempera tu re  between 18 and 28 degrees  c e n t i g r a d e .  

1 PLC* 

6 1/2 d i g i t s  

500 

5 0 

7 

30 

7 

-005 PLC* 

4 1/2 d i g i t s  

19 

4 

4 

4 

4 

TEMPERATURE COEFFICIENT: '(% o f  Reading + Number o f  ~ o u n t s ) / ' ~  

6 1/2 D i g i t s  D i s p l a y e d  

.I PLC* 

5 1/2 d i g i t s  

70 

9 

4 

7 

4 

.0005 PLC* 

3 1/2 d i g i t s  

6 

4 

4 

4 

4 

A u t o - Z e r o  OFF* 

-0005 + 40 

.0005 + 13 

.0005 + 10.3 

.0005 + 11.0 

.0005 + 10.3 

* S p e c i f i c a t i o n s  g i v e n  a r e  f o r  a  s t a b l e  env i ronment  ( k  I ' c )  and o v e r  a  t e n  m i n u t e  p e r i o d .  

M u l t i p l y  Number o f  Counts b y  0.1 f o r  5 1/2 d i g i t  r e a d i n g s ,  0.01 f o r  4 1/2 d i g i t  

r e a d i n g s  and 0.001 f o r  3 1/2 d i g i t  r e a d i n g s .  

NOISE REJECTION: 

W i t h  1 Kohm imba lance  i n  t h e  LO l e a d  and l i n e  f r e q u e n c y  (50 o r  60 Hz) * 0.08%. 

INTEGRATION TIME 

100 PLC 

AC NMR 

DC CMR 140 d b  

10 PLC / 1 PLC I .I PLC 1 -005 PLC 1 .0005 PLC 



3457A General Informa tion 

Table 1-1. Specifications 

DC VOLTS (Contyd)  

MAXIMUM READING RATES: (Readings/Second) 

INTEGRATION I DIGITS I READING RATE 

DISPLAYED 

0.005 PLC 

0.1 PLC 

1  PLC 6  1/2 

10 PLC 6  1 /2  
100 PLC 

Read ing  Rates  a p p l y  w i t h  t h e  keyboard  Lock ON, Au to -Ze  8 OFF, D i s p l a y  OFF, Math Func-  

t i o n  OFF, D e l a y  Time s e t  t o  0.0, Manual rang ing ,  r e a d i n g s  s t o r e d  i n  i n t e r n a l  memory 

u s i n g  Timer T r i g g e r  and s i n g l e  p r e c i s i o n  i n t e g e r  f o r m a t .  

DC CURRENT 

INPUT CHARACTERISTICS: 

MAX I MUM 

READ I NG 

6  1 / 2  d i g i t s  

RESOLUTION SHUNT 

RESISTANCE 

1000 Ohm 

100 Ohm 

10 Ohm 

1  Ohm 

.I ohm 

4 1 /2  d i g i t s  3  1 /2  d i g i t s  I 6  1 / 2  d i g i t s  15 1 /2  d i g i t s  RANGE 

300 uA 

3  mA 

30  mA 

300 mA 

1  A  

MAXIMUM BURDEN VOLTAGE: 0.35V - 300uA, 3mA and 30mA ranges.  0.6V - 300mA range .  1  V  - 1A range .  

MEASUREMENT ACCURACY: * ( %  o f  r e a d i n g  + Number o f  Counts)  

A f t e r  1  h o u r  warmup, w i t h  A u t o - z e r o  ON. 

24 HOUR: T c a l  5 1 O C  A f t e r  two hour  warm-up. Accuracy  r e l a t i v e  t o  c a l i b r a t i o n  s t a n d a r d .  

RANGE 

300 uA 

3  mA 

30  mA 

300 mA 

1 A  

% READING 

0.0020 

0.002 

0.0020 

NUMBER 

1  PLC* 

6  1/2 d i g i t s  

F  COUNTS 

.I PLC* 

5  1 /2  d i g i t s  

.005 PLC* 

4 1 /2  d i g i t s  

100 PLC* 

6  1 / 2  d i g i t s  

.0005 PLC* 

3 1 /2  d i g i t s  

10 PLC* 

6  1 /2  d i g i t s  



Table 1-1. Specifications 

DC CURRENT (Cont9d) 

9 0  DAY: Tca l  + 5 ' ~  A f t e r  one hour warm-up. 

RANGE 

1 YEAR: Tcal  f 5 ' ~  A f t e r  one hour warm-up. 

% READING 

100 PLC* 

6 1 / 2  d i g i t s  

104 
104 
104 
204 
604 

10 PLC* 

6 1 / 2  d i g i t s  

104 

104 
104 
204 
604 

NUMBER O F  COUNTS 

1 PLC* 

6 1 / 2  d i g i t s  

115 

115 
115 
215 
615 

RANGE 

.0005 PLC* 

3 1 / 2  d i g i t s  

% READING NUMBER OF COUNTS 

. I  PLC* 

5 1 /2  d i g i t s  

14 
14 
14 
2 4 
64 

100  PLC* 

6 1 / 2  d i g i t s  

104 
104 

104 
204 
604 

* PLC = I n t e g r a t i o n  Time i n  Power L i ne  Cycles.  When us ing  i n t e g r a t i o n  t imes o f  100  PLC, 1 0  PLC, 

o r  IPLC; m u l t i p l y  Number o f  Counts i n  t he  Measurement Accuracy Tables by 0 . 1  f o r  5 1 / 2  d i g i t  

read ings ,  0.01 f o r  4 1 / 2  d i g i t  read ings  and 0.001 f o r  3 1 / 2  d i g i t  read ings .  

Tca l  = t h e  temperature o f  t he  environment where t h e  3 4 5 7 A  was c a l i b r a t e d .  C a l i b r a t i o n  shou ld  

be performed w i t h  t he  environment temperature between 1 8  and 28  degrees cen t i g rade .  

.005 PLC* 

4 1 / 2  d i g i t s  

5 

5 
5 
6 

1 0  

.005 PLC* 

4 1 / 2  d i g i t s  

TEMPERATURE COEFFICIENT: * ( %  o f  Reading + Number o f  ~ o u n t s ) / ' ~  

6 1 / 2  D i g i t s  D i sp layed  

10 PLC* 

6 1 / 2  d i g i t s  

104 
104 

104 
204 
604 

.0005 PLC* 

3 1 / 2  d i g i t s  

Auto-Zero  OFF* 

* S p e c i f i c a t i o n s  g i ven  a re  f o r  a  s t a b l e  environment ( *  I'c) and over a  t e n  m inu te  p e r i o d .  

M u l t i p l y  Number o f  Counts by 0 .1  f o r  5 1 / 2  d i g i t  readings,  0 .01  f o r  4 1 / 2  d i g i t  

read ings  and 0 .001  f o r  3 1 / 2  d i g i t  readings.  

1 PLC* 

6 1 / 2  d i g i t s  

115 
115 
115 
215 

615 

. I  PLC* 

5 1 / 2  d i g i t s  

14 
14 

14 
2 4 

64 



General Informatiol~ 

Table 1.1. Specifications 

DC CURRENT (Cont 'd)  

MAXIMUM READING RATES: (Readings/Second) 

INTEGRATION 

TIME 

0.0005 PLC 
0.005 PLC 

0.1 PLC 

1 PLC 

10 PLC 

100 PLC 

DIGITS 

D l  SPLAYED 

I READING RATE 

Reading Rates  a p p l y  w i t h  t h e  keyboard  l o c k  ON, A u t o - Z e r o  OFF, D i s p l a y  OFF, Math Func-  

t i o n  OFF, D e l a y  Time s e t  t o  0.0, Manual r a n g i n g ,  r e a d i n g s  s t o r e d  i n  i n t e r n a l  memory 

u s i n g  Timer T r i g g e r  and s i n g l e  p r e c i s i o n  i n t e g e r  f o r m a t .  

RESISTANCE 
(2-Wire Ohms, 4-Wire Ohms, O f fse t  Compensated Ohms) 

6 1 / 2  d i g i t s  

INPUT CHARACTERISTICS: 

10 uOhm 

100 uOhm 

1 mOhm 

10 mOhm 

100 mOhm 

1 Ohm 

10 Ohm 

100 Ohm 

1 KOhm 

RANGE 

(OHMS) 

30 

300 

3 k 

30  k 

300 k 
3 M 

30  M 

300 M* 

3 G *  

5 1 /2 d i g i t s  

100 uOhm 

1 mOhm 

10 mOhm 

100 mOhm 

1 Ohm 

10 Ohm 

100 Ohm 

1 KOhm 

10 KOhm 

MAX I MUM 

READING 

6 1 /2  d i g i t s  

30.30000 Ohm 

303.0000 Ohm 

3.030000KOhm 

30.30000KOhm 

303.0000KOhm 

3.030000MOhm 

30.30000MOhm 

303.0000MOhm 

3.030000GOhm 

RESOLUTION 

4 1/2 d i g i t s  

1 mOhm 

10 mOhm 

100 mOhm 

1 Ohm 

10 Ohm 

100 Ohm 

1 KOhm 

10 KOhm 

100 KOhm 

3 1 / 2  d i g i t s  

10 mOhm 

100 mOhm 

1 Ohm 

10 Ohm 

100 Ohm 

1 KOhm 

10 KOhm 

100 KOhm 

1 MOhm 

CURRENT 

THROUGH 

UNKNOWN 

* On t h e  Ex tended  Ohms ranges  (300 MOhm & 3 GOhm), t h e  c u r r e n t  s o u r c e  i s  100 nA i n  

p a r a l l e l  w i t h  10 MOhms. 

INPUT PROTECTION: ( n o n - d e s t r u c t i v e )  

H I  sense t o  LO sense: f 3 5 0 ~  peak. 

H I  o r  LO t o  E a r t h  ground:  f 4 5 0 ~  peak. 

MAXIMUM OPEN CIRCUIT VOLTAGE: 

30  Ohm t o  3 Megohm ranges:  12 v o l t s  

30  Megohm t o  3 Gigaohm ranges:  8.5 v o l t s  



General Inform B t' ]on 3457A 

Table 1-1. Specifications 

RESISTANCE ( C o n t  'd) 

MEASUREMENT ACCURACY - FOUR-WIRE OHMS: f ( %  o f  read ing  + Number o f  Counts) 

Au to -ze ro  ON. 

24 HOUR: Tcat f 1 ° c  
A f t e r  two hour warm-up. Accuracy r e l a t i v e  t o  c a l i b r a t i o n  standard.  

100 PLC* 

6 1/2 d i g i t s  

215 

2 4 

5 

5 

6 
12 

8 0 

RANGE 

(OHMS) 

90 DAY: Tca l  f 5 ' ~  
A f t e r  one hour warm-up. 

% READINC 

10 PLC* 

6 1/2 d i g i t s  

235 

25 

6 

6 

7 

14 
83 

1 YEAR: Tca l  f 5 ' ~  
A f t e r  one hour warm-up. 

1 PLC* 

6 1/2 d i g i t s  

350 

35 

6 

6 

8 
16 
93 

RANGE 

(OHMS) 

3 0 

300 

3 K  
30 K 

300 K 

3 M  
30 M 

RANGE I % READING 1 
(OHMS) 

30 

300 

3 K 

30 K 

300 K 

3 M 

30 M 

% READING 

0.0065 

0.0045 

0.0035 
0.0035 

0.004 

0.0055 

0.025 

NUMBER OF COUNTS 

100 PLC* 

6 1 /2  d i g i t s  

315 

3 4 

6 
6 

7 
12 

8 0 

I 

0.0075 

0.0055 

0.005 
0.005 

0.005 

0.0065 

0.04 

10 PLC* 

6 1 /2  d i g i t s  

335 

3 5 
7 

7 

8 

14 

8 3 

100 PLC* 

6 1/2 d i g i t s  

315 

3 4 

6 

6 

7 

12 

80 

.I PLC* 

5 1/2 d i g i t s  

55 

6 

4 

4 
4 
7 

14 

.005 PCC* 

4 1/2 d i g i t s  

17 

4 

4 
4 

4 
5 
6 

NUMBER O F  COUNTS 

.0005 PLC* 

3 1 /2  d i g i t s  

1 PLC* 

6 1/2 d i g i t s  

450 

4 5 
7 

7 

9 

16 

93 

NUMBER 

.I PLC* 

5 1 /2  d i g i t s  

6 5 

8 

4 
4 

4 

7 

14 

10 PLC* 

6 1/2 d i g i t s  

.005 PLC* 

4 1 /2  d i g i t s  

18 

4 

4 

4 

4 

5 

6 

1 PLC* 

6 1 /2  d i g i t s  
.0005 PLC* 

3 1/2 d i g i t s  

.0005 PLC* 

3 1/2 d i g i t s  

6 

4 

4 
4 

4 

5 
5 

F COUNTS 

.I PLC* 

5 1 /2  d i g i t s  

6 5 

8 

4 

4 

4 

7 
14 

.005 PLC* 

4 1 /2  d i g i t s  

18 
4 

4 

4 

4 

5 

6 



General Lnformation 

Table 1-1. Specifications 

RESISTANCE ( C o n t  ' d )  

MEASUREMENT ACCURACY - TWO-WIRE OHMS: * ( %  o f  read ing  + number o f  counts )  

Au to -ze ro  ON. 

24 HOUR: Tca l  f I 0 c  
A f t e r  two hour warm-up. 

RANGE 

(OHMS) 

3 0 

300 

3 K 
30 K 

300 K 
3 M 

30 M 

300 M* 

3 G* 

* 

% READING 

0.003 

0.0015 

0.001 

0.001 

0.001 

0.003 

0.02 

0.6 

6.0 

NUMBER 

1 PLC* 

6 1/2 d i g i t s  

F COUNTS 

.I PLC* 

5 1/2 d i g i t s  

20055 
2006 

204 

2 4 

6 

7 
14 

100 

100 

100 PLC* 

6 1/2 d i g i t s  

10 PLC* 

6 1/2 d i g i t s  

.005 PLC* 

4 1/2 d i g i t s  

.0005 PLC* 

3 1/2 d i g i t s  

, p e c i f i c a t i o n s  app l y  f o r  a s t a b l e  environment ( * l O c )  and a f t e r  Ohms Auto-Ca l  (Au to -Ca l  3). 

90 DAY: Tca l  + ~ O C  

A f t e r  one hour warm-up. 

RANGE 

(OHMS) 

X READING NUMBER OF COUNTS 

.0005 PLC* 

3 1/2 d i g i t s  

100 PLC* 

b 1/2 d i g i t s  

10 PLC* 

5 1/2 d i g i t s  

1 PLC* 

6 1/2 d i g i t s  

.I PLC* 

5 1/2 d i g i t s  

-005 PLC* 

4 1/2 d i g i t s  



General Tnf ormation 

Table 1-1. Specifications 

RESISTANCE (Contyd) 

1 YEAR: T c a l  f 5 ' ~  

A f t e r  one hour  warm-up. 

100 PLC* 

5 1/2  d i g i t s  6 

RANGE 

(OHMS) 10 PLC* 

1/2 d i g i t s  

% READING NUMBER OF COUNTS 

1 PLC* 

5 1/2 d i g i t s  

.I PLC* 

5 1 /2  d i g i t s  

.005 PLC* .0005 PLC* 

3 1 / 2  d i g i t s  

* PLC = I n t e g r a t i o n  Time i n  Power L i n e  Cyc les .  When u s i n g  i n t e g r a t i o n  t i m e s  o f  100 PLC, 10 PLC, 

o r  IPLC; m u l t i p l y  Number o f  Counts i n  t h e  Measurement Accuracy  Tab les  b y  0.1 f o r  5  1 / 2  d i g i t  

r e a d i n g s ,  0.01 f o r  4  1 /2  d i g i t  r e a d i n g s  and 0.001 f o r  3 1 /2  d i g i t  r e a d i n g s .  

T c a l  = t h e  t e m p e r a t u r e  o f  t h e  env i ronment  where t h e  3457A was c a l i b r a t e d .  C a l i b r a t i o n  s h o u l d  

b e  p e r f o r m e d  w i t h  t h e  env i ronment  tempera tu re  between 18 and 28 degrees c e n t i g r a d e .  

TEMPERATURE COEFFICIENT: * ( %  o f  Reading + Number o f  c o u n t s ) /  'C 

6 1 /2  D i g i t s  D i s p l a y e d  

RANGE A u t o - Z e r o  ON A u t o - Z e r o  OFF* 

* S p e c i f i c a t i o n s  g i v e n  a r e  f o r  a  s t a b l e  env i ronment  ( *  I ' c )  and o v e r  a  t e n  m i n u t e  p e r i o d .  

For  i n t e g r a t i o n  t i m e s  o f  >= 1  PLC, m u l t i p l y  Number o f  Counts b y  0.1 f o r  5  1 / 2  d i g i t  

r e a d i n g s ,  0.01 f o r  4  1 / 2  d i g i t  r e a d i n g s  and 0.001 f o r  3 1 /2  d i g i t  r e a d i n g s .  



General Information 

Table 1-1. Specifications 

RESISTANCE (Cont'd) 

MAXIMUM LEAD 

RESISTANCE 

FOUR-WIRE OHMS 

1 Ohm 

10 Ohm 

100 Ohm 

1 KOhm 

10 KOhm 

100 KOhm 

1  MOhm 

n o t  a p p l i c a b l e  

n o t  a p p l i c a b l e  

MAXIMUM OFFSET 

lOLTAGE FOR OFFSET 

COMPENSATED OHMS 

(FULL SCALE) 

1 mV 

10 mV 

100 mV 

n o t  a p p l i c a b l e  

n o t  a p p l i c a b l e  

n o t  a p p l i c a b l e  

n o t  a p p l i c a b l e  

n o t  a p p l i c a b l e  

n o t  a p p l i c a b l e  

'RE - PROGRAMMED 

SETTLING TIME 

560 usec 

350 usec 

350 usec 

350 usec 

2.4 msec 

24 msec 

240 msec 

2.4 sec 

2.5 sec 

c u r a c y  s p e c i f i c a t i o n  w i t h  p re -p rogrammed s e t t l i n g  t i m e s  and  <200 pF 

DIGITS 

D l  SPLAYED 

3 1 /2  

4 1 /2  

5 1 /2  

6 1/2 

6 1 /2  

6 1/2 

READING RATE 



General Information 

Table 1-1. Specifications 

TRUE RMS AC VOLTAGE 
(AC and DC Coupled) 

INPUT CHARACTERISTICS: 

MAX I MUM 

READ 1  NG 

3 .250000  V  

RESOLUTION 

INPUT IMPEDANCE: 

1 megohm *I% s h u n t e d  by c 90  pF ( < 115 pF r e a r  i n p u t ) .  

MAXIMUM INPUT VOLTAGE: ( n o n - d e s t ~  u c t i v e )  

I n p u t  T e r m i n a l s :  I' 450V p e a k .  

H I  o r  L O  t o  E a r t h  Ground :  k 450V p c a k .  

CREST FACTOR: 3 . 5  t o  1  a t  f u l l - s c a l e .  

MEASUREMENT ACCURACY - AC COUPLED: f ( %  o f  r e a d i n g  + number o f  c o u n t s )  

S p e c i f i c a t i o n s  a p p l y  f o r  s i n e - w a v e  i n p u t s  > 10% o f  r a n g e  w i t h  DC component  < 10% o f  t h e  AC 

componen t ,  w i t h  A u t o - z e r o  ON, AC s l o w  f i l t e r  ON (ACBAND 201,  and  a f t e r  2  h o u r  wa rm-up .  

F o r  AC i n p u t s  b e t w e e n  3% and  10% o f  f u l l - s c a l e  and  < 20KHz, add  0 .7% t o  t h e  p e r c e n t  o f  r e a d  

i n g  f i g u r e s .  

F o r  p r e - p r o g r a m m e d  s e t t l l n g  t i m e s ,  add  .I% o f  i n p u t  v o l t a g e  s t e p  t o  a c c u r a c y  s p e c i f i c a t i o n s  

f o r  t h e  f i r s t  r e a d i n g .  

24 HOUR: T c a l  I 0 c  (ACV F u n c t i o n )  A f t e r  2  h o u r  wa rm-up  A c c u r a c y  r e l a t i v e  t o  c a l i b r a t i o n  s t a n d a r d  

30  mV t o  3 0  V  r a n g e s .  

FREQUENCY PERCENT 

0  F  

READING 

> =  I PLC 

6 1 / 2  d i g i t s  

NUMBER ( 

0.1 PLC 

5  1 / 2  d i g i t s  

COUNTS 

.005 PLC 

4  1 / 2  d i g i t s  

- 0 0 0 5  PLC 

3  l / 2  d i g i t s  



Table 1-1. Specifications 

General Information 

- - -- - - - . - - 

TRUE RMS AC VOLTAGE (Cont'd) 

24 HOUR: T c a l  k I ' C  (ACV F u n c t i o n )  A f t e r  2  hour  warm-up Accuracy  r e l a t i v e  t o  c a l i b r a t i o n  s t a n d a r d  

300 V  r a n g e .  

FREQUENCY PERCENT 

0  F 

READ I N G  

90 DAY: T c a l  rf: S ' C  (ACV F u n c t i o n )  A f t e r  1  hour  warm-up 

NUMBER OF COUNTS 

30 mV t o  30 V  ranges  

FREQUENCY 

.0005 PLC 

3  1 / 2  d i g i t s  

* PERCENT 

0  F 

READING 

.005 PLC 

4 1 / 2  d i g i t s  

> =  1  PLC 

6  1 / 2  d i g i t s  

NUMBER O F  COUNTS 

0 .1  PLC 

5  1 / 2  d i g i t s  

90 DAY: T c a l  It 5 ' ~  (ACV F u n c t i o n )  A f t e r  1 hour  warm-up 

> =  1  PLC 

6  1 /2  d i g i t s  

1120 

1120 

1120 

1120 

2100 

9700 

66400 

300 V range .  

0.1 PLC 

5  11'2 d i g i t s  

1  16 

116 

1 16 

550 

224 

974 

6640 

FREQUENCY * PERCENT 

0  F 

READING 

0.62 

0 . 2 7  

0.19 

0.2 

1  .O6 

-005 PLC 

4 1 / 2  d i g i t s  

6  

6  

6  

10 

8 

.0005 PLC 

3 1 / 2  d i g i t s  

* S p e c i f i c a t i o n s  a p p l y  w i t h i n  one week o f  A C  a u t o - c a l  ( A C A L  2 )  f o r  s t a b l e  t e m p e r a t u r e  c o n d i t i o n s .  

( T c a l  k 5 ' ~ ) .  I f  AC a u t o - c a l  i s  n o t  used, add 0 .6  t o  t h e  p e r c e n t  o f  r e a d i n g  f i g u r e s .  

** U s i n g  AC f a s t  f ~ l t e r  (ACBAND 400)  f o r  frequencies above 400Hz. 

NUMBER OF COUNTS 

For  1  y e a r  s p e c i f i c a t i o n s ,  add  . I %  t o  24 hour  p e r c e n t  o f  r e a d i n g  f i g u r e s ,  add 600 t o  6  1 / 2  d i g i t  

c o u n t s ,  add 60 t o  5  1 /2  d i g i t  coun ts ,  add 6  t o  4  1 / 2  d i g i t  c o u n t s ,  add .6  t o  3  1 / 2  d i g i t  c o u n t s  

( T c a l  k 5 ' ~ ) .  

.0005 PLC 

3 1 / 2  d i g i t s  

> =  1  PLC 

6  1 / 2  d i g i t s  

0 . 1  PLC 

5  1 / 2  d i g i t s  

.005 PLC 

4  1 / 2  d i g i t s  



General Infol-mation 

Table 1-1. Specifications 

TRUE RMS AC VOLTAGE (Cont 'd) 

TEMPERATURE COEFFICIENT - AC COUPLED: A t l  Ranges.  

FREQUENCY PERCENT 

READING 

100KHz- 1MHz 0.08 

6 1/2 d i g i t s  3 1/2 d i g i t s  

0.15 

0.3 

NUMBER OF COUNTS 

* F o r  AC i n p u t s  b e t w e e n  3% and  10% o f  f u l l - s c a l e  and  < 20KHz, add  .04% t o  p e r c e n t  r e a d i n g  

5 1/2 d i g i t s  

MEASUREMENT ACCURACY - DC COUPLED: * ( %  o f  r e a d i n g  + number o f  c o u n t s )  

4 1/2 d i g i t s  

A c c u r a c y  specified f o r  s l n e - w a v e  ~ n p u t s  > 10% o f  r a n g e  w ~ t h  DC component  < 10% o f  t h e  AC com- 

p o n e n t  f r o m  a  s o u r c e  impedancc  o f  <I0 KOhms, w l t h  A u t o  z e r o  ON, AC s l o w  f i l t e r  ON (ACBAND 2O), 

a n d  a f t e r  2 h r  warm up.  F o r  DC component  >lo% o f  t h e  AC component ,  a l l o w  a n  a d d ~ t i o n a l  1 .5  s c c .  

s e t t l i n g  t l m e  f o r  c o r r e c t  f ~ r s t  r e a d i n g ,  add .14% t o  t h e  a p p l i c a b l e  p e r c e n t  o f  r e a d l n g  f i g -  

u r e s ,  a d d  23000 t o  t h e  6 1/2 d ~ g i t  c o u n t s ,  a d d  2300 t o  t h e  5 1/2 d ~ g ~ t  c o u n t s ,  a d d  230 t o  t h e  

4 1/2 d ~ g ~ t  c o u n t s ,  a d d  23 t o  t h e  3 1/2 digit c o u n t s .  

F o r  p r e - p r o g r a m m e d  s e t t l l n g  t l m e s ,  a d d  .I% o f  I n p u t  v o l t a g e  s t e p  t o  a c c u r a c y  s p e c i f i c a t i o n s  

f o r  t h e  f i r s t  r e a d i n g .  

24 HOUR: T c a l  k 1 O C  (ACDCV F u n c t ~ o n )  A f t e r  2 h o u r  wa rm-up  A c c u r a c y  r e l a t l v e  t o  c a l i b r a t ~ o n  s t d  

30 mV t o  30 V r a n g e s  

FREQUENCY PERCENT 

0  F 

READING 

NUMBER OF COUNTS 

.005 PLC 

4 1/2 d i g i t s  

>= 1 PLC 

6 1/2 d i g i t s  

.0005 PLC 

3 1/2 d i g i t s  

0.1 PLC 

5 1/2 d i g i t s  

24 HOUR: T c a l  k 1 O C  (ACDCV F u n c t i o n )  A f t e r  2 h o u r  wa rm-up  A c c u r a c y  r e l a t i v e  t o  c a l i b r a t i o n  s t d  

3 0 0  V r a n g e  

FREQUENCY PERCENT NUMBER OF COUNTS 

> =  1 PLC 

6 1/2 d i g i t s  

0.1 PLC 

5 1/2 d i g i t s  

I I 

.005 PLC 

4 l/2 d i g i t s  

.0005 PLC 

3 1/2 d i g i t s  



Cienernl Information 

Table 1-1. Specifications 

. 0 0 0 5  PLC 

3 1 / 2  d i g i t s  

8 

8 

8 

3 3 
9 

1 6  

7 4  

TRUE RMS AC VOLTAGE (Cont'd) 

9 0  DAY: T c a l  + (ACDCV F u n c t i o n )  A f t e r  1 hour  warm-up 

3 0  rnV t o  3 0 0  V  ranges 

FREQUENCY * PERCENT 

0  F 

READING 

NUMBER OF COUNTS 

> =  1 PtC 

6 1 / 2  d i g i t s  

0 . 1  PLC 

5 1 / 2  d i g i t s  

. 0 0 5  PLC 

4 1 / 2  d i g i t s  

9 0  DAY: T c a l  t 1 O C  (ACDCV F u n c t i o n )  A f t e r  1 hour  warm-up 

3 0 0  V range  

PERCENT 

0  F 

READ I N G  

FREQUENCY NUMBER OF COUNTS 

> =  1 PLC 

6 1 / 2  d i g i t s  

0 . 1  PLC 

5 1 / 2  d i g i t s  

3 6 4  

3 6 4  

3 6 4  

2 8 1  0 

6 5 0  

. 0 0 0 5  PLC 

3 1 / 2  d i g i t s  

. 0 0 5  PLC 

4 1 / 2  d i g i t s  

4 1 

4 1 

4 1 

2 8 5  

6 9 

r i t h i n  one week o f  A C  a u t o - c a l  (ACAL 2 )  f o r  s t a b l e  t e m p e r a t u r e  c o n d i t i o n s  * S p e c i f i c a t i o n s  a p p l y  h 

( T c a l  k 5 ' ~ ) .  I f  A C  a u t o - c a l  i s  n o t  used,  add 0 . 6  t o  t h e  p e r c e n t  o f  r e a d i n g  f i g u r e s ,  add 3 9 0 0 0  

t o  t h e  6 1 / 2  d i g i t  c o u n t s ,  add 3 9 0 0  t o  t h e  5 1 / 2  d i g i t  c o u n t s ,  add 3 9 0  t o  t h e  4 1 / 2  d i g i t  

c o u n t s  and  3 9  t o  t h e  3 1 / 2  d i g i t  c o u n t s .  

** U s i n g  AC f a s t  f i l t e r  (ACBAND 4 0 0 )  f o r  f r e q u e n c i e s  above 400Hz.  

For  1 y e a r  s p e c i f i c a t i o n s ,  add . I %  t o  2 4  hour  p e r c e n t  o f  r e a d i n g  f i g u r e s ,  add 2 1 0 0  t o  6 1 / 2  

d i g i t  c o u n t s ,  add 2 1 0  t o  t h e  5 1 / 2  d i g i t  coun ts ,  add 21 t o  t h e  4 l / 2  d i g i t  c o u n t s ,  add  2 . 1  t o  

t h e  3 1 / 2  d i g i t  c o u n t s .  

TEMPERATURE COEFFICIENT - DC COUPLED: 3 0 0  mV, 3 0  V and 3 0 0  V ranges  

FREQUENCY PERCENT 

READlNG 

NUMBER OF COUNTS 

6 1 / 2  d i g i t s  

1 0 0 0  

1 3 0 0  

3 l / 2  d i g i t s  

1 . o  
1 . 3  

5 1 / 2  d i g i t s  

1 0 0  

1 3 0  

4 l / 2  d i g i t s  

1 0  

1 3  



Table 1-1. Specifications 

TRUE RMS AC VOLTAGE (Contyd)  

TEMPERATURE COEFFICIENT - DC COUPLED: 30 mV and 3 V  r a n g e s .  

FREQUENCY PERCENT 

READ1 NG 

NUMBER C 

6  1 / 2  d i g i t s 1 5  1 / 2  d i g l t s  

I F  COUNTS 

4 1 / 2  d i g i t s  3  1 / 2  d i g i t s  

5 .7  

6 .0 

COMMON MODE REJECTION: 

W i t h  1  KOhm i n ~ b a l a n c e  i n  LO Lead, > 76 d b  f r o m  DC t o  60 Hz. 

MAXIMUM READING RATES: (Read ings /Second)  

DIGITS 

) I  SPLAYED 

INTEGRATION 

TIME 

0.0005 PLC 

0.005 PLC 

0.1 PLC 

1  PLC 

10 PLC 

100 PLC 

RATE 

* AC FAST RESPONSE 

READ 1  N 

* A C  SLOW RESPONSE 

R e a d i n g  Ra tes  a p p l y  w i t h  A u t o - z e r o  ON, f i x e d  r a n g e  and  preprogrammed s e t t l i n g  t i m e s .  

* ACBAND s e t  t o  < 400 f o r  AC s l o w  r e s p o n s e  and s e t  t o  > 400 f o r  AC f a s t  response .  

TRUE RMS AC CURRENT 
(AC and DC Coupled) 

INPUT CHARACTERISTICS: 

RANGE 

30 mA 

300 mA 

1  A 

=> 1  PLC 

6  1 / 2  d i g i t s  

MAX I MUM 

READING 

6  1 / 2  d i g i t s  

32.50000 mA 

325.0000 mA 

1.000000 A  

RESOLUTION 

.0005 PLC 

3  1 / 2  d i g i t s  

0.1 PLC 

5  1 / 2  d i g i t s  

MAXIMUM INPUT: ( n o n - d e s t r u c t i v e )  

1.5 Amps f r o m  250 v o l t  s o u r c e .  I n p u t  i s  f u s e  p r o t e c t e d .  

.005 PLC 

4  1 / 2  d i g i t s  

MAXIMUM BURDEN VOLTAGE: 

1 Vrms a t  1 Arms i n p u t  f o r  f r e q u e n c i e s  < 20 KHz 

CREST FACTOR: z 3.5 t o  1 a t  f u l L - s c a l e .  



General Informntion 

Table 1-1. Specifications 

TRUE RMS AC CURRENT (Contyd)  

MEASUREMENT ACCURACY - AC COUPLED: k(% o f  r e a d i n g  + number o f  c o u n t s )  

A f t e r  two h o u r  warm-up. 

S i n e - w a v e  i n p u t s  > 10% o f  range.  

AC s l o w  f i l t e r  ON (ACBAND 2 0 ) .  

A u t o - z e r o  ON. 

For  p re -p rogrammed s e t t l i n g  t imes ,  e r r o r  i s  < 0 .1% o f  i n p u t  c u r r e n t  s t e p .  

24 HOUR: T c a l  + 1 ' ~  (ACI F u n c t i o n )  A f t e r  2  hour  warm-up Accuracy  r e l a t i v e  t o  c a l i b r a t i o n  s t a n d a r d  

30  mA and 300 mA ranges .  

FREQUENCY PERCENT 

0 F 

READ 1 NG 

>= 1 PLC 

6 1 / 2  d i g i t s  

2800 

4000 

NUMBER C 

0.1 PLC 

5 1 / 2  d i g i t s  

290 

290 

290 

750 

400 

COUNTS 

.005 PLC 

4 1 / 2  d i g i t s  

-0005  PLC 

3 1 / 2  d i g i t s  

24 HOUR: T c a l  f 1 O C  (ACI F u n c t i o n )  A f t e r  2  hour  warm-up Accuracy  r e l a t i v e  t o  c a l i b r a t i o n  s t a n d a r d  

1 A range .  ( 1  amp maximum i n p u t )  

.0005 PLC 

3 1 /2  d i g i t s  

NUMBER OF COUNTS 

90  DAY: T c a l  f 5 ' ~  (ACI F u n c t i o n )  A f t e r  1 hour  warm-up 

>= 1 PLC 

6 1 / 2  d i g i t s  

2800 

2800 

2800 

2800 

FREQUENCY 

20Hz-45112 

46Hz-100Hz 

101Hz-20KHz 

** 400Hz-20KHz 

0.1 PLC 

5 1 / 2  d i g i t s  

3 0  mA and  300 mA ranges .  

PERCENT 

0 F 

READING 

0.9 

0.35 

0.30 

0 .30  

.005 PLC 

4 1 /2  d i g i t s  

FREQUENCY * PERCENT 

OF 

READING 

NUMBER OF COUNTS 

> =  1 PLC 

6 1 / 2  d i g i t s  

.005 PLC 

4 1 / 2  d i g i t s  

32 

32  

32  

8 0 

4 2  

0.1 PLC 

5 1 / 2  d i g i t s  

.0005 PLC 

3 1 / 2  d i g i t s  

7 

7 

7 

12 

8 



Table 1-1. Specifications 

General Information 

TRUE RMS AC CURRENT (Cont 'd)  

90 DAY: T c a l  * 5 ' ~  (ACI F u n c t i o n )  A f t e r  1  hour  warm-up 

1  A  range .  ( 1  amp maximum i n p u t )  

FREQUENCY * PERCENT 
0  F  

READ I NG 
> =  1  PLC 

6  1 / 2  d i g i t s  

NUMBER OF COUNTS 

0.1 PLC .005 PLC 
5  1 / 2  d i g i t s  4  1 /2  d i g i t s  

.0005 PLC 

3  1 /2  d i g i t s  

* S p e c i f i c a t i o n s  a p p l y  w i t h i n  one week o f  AC a u t o - c a l  (ACAL 2 )  f o r  s t a b l e  t e m p e r a t u r e  
c o n d i t i o n s .  I f  AC a u t o - c a l  i s  n o t  used, add 0 .6  t o  t h e  p e r c e n t  o f  r e a d i n g  f i g u r e s .  

For  1  y e a r  s p e c i f i c a t i o n s ,  add .08% t o  t h e  90 day  P e r c e n t  o f  Reading f i g u r e s .  

** U s i n g  AC f a s t  f i l t e r  (ACBAND 400) f o r  f r e q u e n c i e s  above 400Hz. 

TEMPERATURE COEFFICIENT - AC COUPLED: A l l  Ranges 

3 1 / 2  d i g i t s  

FREQUENCY 

20Hz-100KHz 

MEASUREMENT ACCURACY - DC COUPLED: * ( %  o f  r e a d i n g  + number o f  c o u n t s )  

A f t e r  two hour  warm-up. 

S ine-wave  i n p u t s  > 10% o f  range.  

AC s l o w  f i l t e r  ON (ACBAND 20) .  

A u t o - z e r o  ON. 

For  pre-programmed s e t t l i n g  t imes ,  e r r o r  i s  0.1% o f  i n p u t  c u r r e n t  s t e p .  

PERCENT 

READING 

0.017 

24 HOUR: T c a l  * 1  O C  (ACDCI F u n c t i o n )  A f t e r  2  hour  warm-up Accuracy  r e l a t i v e  t o  c a l i b r a t i o n  s t d  

30 mA and 300 mA ranges  

NUMBER OF COUNTS 

FREQUENCY 

6  1 / 2  d i g i t s  

150 

5  1 /2  d i g i t s  

15 

PERCENT 

0  F 

READING 

1.5 

0.35 

0.25 

0.6 

0.9 

.0005 PLC 

3  1 /2  d i g i t s  

4 1 / 2  d i g i t s  

1.5 

>= 1  PLC 

6  1/2 d i g i t s  

16000 

16000 

16000 

16000 

I7500  

NUMBER OF COUNTS 

0.1 PLC 

5  1 / 2  d i g i t s  

1600 

1600 

1600 

3750 

1750 

.005 PLC 

4  1 / 2  d i g i t s  

165 

165 

165 

3  75 

180 



3457A General Information 

Table 1-1. Specifications 

TRUE RMS AC CURRENT (Contyd)  

24 HOUR: T c a l  k 1 O C  (ACDCI F u n c t i o n )  A f t e r  2 h o u r  warm-up Accuracy  r e l a t i v e  t o  c a l i b r a t i o n  s t d  

1 A range .  (1 amp maximum i n p u t )  

FREQUENCY I PERCENT I NUMBER OF COUNTS 

1 OF 

1 I =  I PLC 1 0.1 PLC 

READING 6 1/2 d i g i t s  5 1/2 d i g i t s  

.005 PLC 

4 1/2 d i g i t s  

165 

I65 
165 

375 

.0005 PLC 

3 1/2 d i g i t s  

20 
2 0 

2 0 
4 2 

.0005 PLC 

3 1/2 d i g i t s  

90 DAY: T c a l  f 5 ' ~  (ACDCI F u n c t i o n )  A f t e r  1 hour  warm-up 

30 mA and 300 mA ranges .  

FREQUENCY * PERCENT 

0  F  

READ I NG 

NUMBER OF COUNTS 

>= 1 PLC 

6 1/2 d i g i t s  

0.1 PLC 

5 1/2 d i g i t s  

.005 PLC 

4 1/2 d i g i t s  

20 

20 
20 
42 
2 2 

.0005 PLC 

3 1/2 d i g i t s  

90 DAY: T c a l  f 1 ° c  (ACDCI F u n c t i o n )  A f t e r  1 hour  warm-up 

1 A range .  (1 amp maximum i n p u t )  

* PERCENT 

OF 

READ l NG 

1.65 

0.5 
0.4 
0.75 

NUMBER OF COUNTS FREQUENCY 

0.1 PLC 

5 1/2 d i g i t s  

1600 

1600 
1600 
3750 

> =  1 PLC 

6 1/2 d i g i t s  

16000 

16000 
16000 
16000 

.005 PLC 

4 1/2 d i g i t s  

165 
165 

165 
375 

* S p e c i f i c a t i o n s  a p p l y  w i t h i n  one week o f  AC a u t o - c a l  (ACAL 2 )  f o r  s t a b l e  t e m p e r a t u r e  

c o n d i t i o n s .  I f  AC a u t o - c a l  i s  n o t  used, add 0.6 t o  t h e  p e r c e n t  o f  r e a d i n g  f i g u r e s ,  

add  6000 t o  t h e  6 1/2 d i g i t  coun ts ,  add  600 t o  t h e  5 1/2 d i g i t  coun ts ,  add 60 t o  

t h e  4 1/2 d i g i t  c o u n t s  and 6 t o  t h e  3 1/2 d i g i t  c o u n t s .  

F o r  1 y e a r  s p e c i f i c a t i o n s ,  add -08% t o  t h e  90 day P e r c e n t  o f  Read ing  f i g u r e s .  

** U s i n g  AC f a s t  f i l t e r  (ACBAND 400) f o r  f r e q u e n c i e s  above 400Hz. 



General Information 

Table 1-1. Specifications 

TRUE RMS AC CURRENT ( C o n t y d )  

TEMPERATURE COEFFICIENT - DC COUPLED: A l l  Ranges. 

FREQUENCY PERCENT 

hAXIMUM READING RATES: (Readings/Second)  

INTEGRATION 

TIME 

0.0005 PLC 

0.005 PLC 

0.1 PLC 

I PLC 

10 PLC 

100 PLC 

DIGITS 
DISPLAYED 

NUMBER OF COUNTS 

3 1 / 2  d i g i t s  

~------r 

Reading  Ra tes  a p p l y  w i t h  A u t o - z e r o  ON, f i x e d  range  and preprogrammed s e t t l i n g  t i m e s .  
* ACBAND s e t  t o  < 400 f o r  AC s l o w  response  and s e t  t o  > 400 f o r  AC f a s t  response .  

READING RATE 

FREQUENCY AND PERIOD 

Measures t h e  f r e q u e n c y  o r  p e r i o d  o f  t h e  ac component o f  ac o r  d c  c o u p l e d  v o l t a g e  o r  c u r r e n t .  

The c o u n t e r  uses  a r e c i p r o c a l  c o u n t i n g  t e c h n i q u e  t o  p r o v i d e  c o n s t a n t  r e s o l u t i o n  i n d e p e n d e n t  o f  

* AC SLOW RESPONSE 

t h e  i n p u t  f r e q u e n c y  

60 Hz 

1 .o  
1 .o  
1  . O  

1  . O  

0 .7 

0.2 

* AC FAST RESPONSE 

INPUT IMPEDANCE: 

I megohm s h u n t e d  b y  < 90 p i c o f a r a d s  

50 Hz 

1 .o  
1 .o  
1  . O  

1  .O 

0.65 

0.17 

60 Hz 

9.5 

9.5 

9.25 

7.25 

2.0 

0.25 

MAXIMUM INPUTS: 

V o l t a g e :  

I n p u t  T e r m i n a l s  - k 450V peak.  

H I  o r  LO t o  E a r t h  Ground - * 450V peak. 

C u r r e n t :  

50 Hz 

9.5 

9.5 

9.2 

6.9 

1 .7  

0.2 

1.5 amps f r o m  250 v o l t  source .  I n p u t  i s  f u s e  p r o t e c t e d .  

FREQUENCY RANGE: 

V o l t a g e  F u n c t i o n  - 10Hz t o  1.5MHz 

C u r r e n t  F u n c t i o n  - lOHz t o  100KHz 

PERIOD RANGE: 

V o l t a g e  F u n c t i o n  - 100msec t o  667nsec 

C u r r e n t  F u n c t i o n  - 100msec t o  10usec 



General Information 

Table 1-1. Specifications 

FREQUENCY AND PERIOD ( C o n t ' d )  

SENSITIVITY: 

10mV rms o r  100uA rms s i n e - w a v e  

TRIGGERING: 

T r i g g e r s  and c o u n t s  on  z e r o  c r o s s i n g s .  

MEASUREMENT ACCURACY: ? ( %  o f  r e a d i n g )  

FREQUENCY I 

MAXIMUM READING RATE: 

% OF 

READ 1  NG I:: 
2 r e a d i n g s / s e c o n d  ( I n t e g r a t i o n  t i m e  o f  1 PLC, f a s t  s e t t l i n g  t i m e ,  d e l a y  z e r o  and math OFF, 

and f i x e d  range)  

-- -- - 

PLUG-IN OPTION 
44491A Armature Re1 ay Mu1 ti p l  exer  Assembly 

INPUT CHARACTERISTICS: 

E i g h t  t w o - w i r e  a r m a t u r e  r e l a y  c h a n n e l s  and 

MAMMUM VOLTAGE: ( T e r m i n a l  t o  T e r m i n a l  o r  Term 

two c u r r e n t / n c t u a t o r  c h a n n e l s .  

i n a l  t o  C h a s s i s )  

250 VDC o r  250 VAC rms 

MAXIMUM C U R R E N T :  ( p e r  c h a n n e l  

1 amp DC o r  AC rms 

THERMAL OFFSET: 

< 3 m i c r o v o l t s  

RELAY L IFE:  

l o 7  o p e r a t i o n s  a t  maximum l o a d  (1.5 amps 

CLOSED CHANNEL RESISTANCE: ( e n d  o f  r e l a y  l i f e  

< 2 ohms 

MAXIMUM SWITCHING AND MEASUREMENT SPEED: 

33 c h a n n e l s / s e c o n d  

ADJACENT CHANNEL CROSSTALK: (Channe ls  t e r m i n a t e d  i n t o  50 ohms) 

- 6 0  d b  @ 100KHz 



General Information 

Table 1-1. Specifications 

PLUG-IN OPTION 
44491A Armature Re1 ay Mu1 ti pl exer Assembly (Cont9d) 

DC ISOLATION: 

Channels 0 - 7 ( 4 0 ° c ,  95% R e l a t i v e  H u m i d i t y )  1 0 ' '  Ohms 

Channels 8 and 9 ( 4 0 ° c ,  95% R e l a t i v e  H u m i d i t y )  l o 9  Ohms 

Channels 0 - 7 ( 4 0 ° c ,  60% R e l a t i v e  H u m i d i t y )  1 0 '  Ohms 

Channels 8 and 9 ( 4 0 ° c ,  60% R e l a t i v e  H u m i d i t y )  10"  Ohms 

AC ISOLATION: 
Channels 0 - 7 Closed:  150 pF 

Channels 0 - 7 Open: 10 pF 

LO t o  Chass is :  420 pF 

PLUG-IN OPTION 
44492A Reed Re1 ay Mu1 ti pl exer Assembly 

INPUT CHARACTERISTICS: 

Ten t w o - w i r e  r e e d  r e l a y  channe ls .  

MAXIMUM VOLTAGE: ( T e r m i n a l  t o  T e r m i n a l  o r  Termina l  t o  Chass is )  

125 v o l t s  peak t o  peak. 

THERMAL OFFSET: 

3 m i c r o v o l t s  

RELAY LIFE:  

l o 7  o p e r a t i o n s  a t  maximum l o a d  (125 VAC peak t o  peak) .  

CLOSED CHANNEL RESISTANCE: (end  o f  r e l a y  L i f e )  

< 4 ohms 

MAXIMUM SWITCHING AND MEASUREMENT SPEED: 

300 channe ls /second  

ADJACENT CHANNEL CROSSTALK: (Channels t e r m i n a t e d  i n t o  50 ohms) 

- 4 0  d b  @ 100KHz 

DC ISOLAT 

Channe 

Channe 

AC ISOLAT 

Channe 

ON : 

s 0 - 9 ( 4 0 ° c ,  R e l a t i v e  H u m i d i t y  95%) l o 9  Ohms 

s 0 - 9 (40°c ,  60% R e l a t i v e  H u m i d i t y )  10 Ohms 

ON : 

s 0 - 9  Closed:  200 pF 

Channels 0 - 9 Open: 15 pF 

LO t o  Chass is :  420 pF 

44492A o p e r a t i o n  i s  n o t  s p e c i f i e d  f o r  t h e  30 Ohm range  o r  f o r  f r e q u e n c i e s  above 100 KHz. 



General Information 

Table 1-1. Specifications 

OPERATING TEMPERATURE: 

o 0  t o 5 5 O  C 

STORAGE TEMPERATURE: 

- 4 0 '  t o  +75O C 

WARM-UP TIME: 
One h o u r  t o  meet a l l  s p e c i f i c a t i o n s ,  excep t  where n o t e d .  

HUMIDITY RANGE: 

95% r e l a t i v e  h u m i d i t y  f o r  tempera tu res  between 0' and 40' C .  

POWER REQUIREMENTS: 

100/120/2h0 v o l t s  f l o % ,  48Hz t o  66Hz. 30 V A  maximum. 

DIMENSIONS: 
H e i g h t  - 89mm (3.5 1 1 )  ( W i t h  f e e t  removed), 100mm ( 4  1 1 )  ( W i t h  f e e t )  

Wid th  - 425mm (16.75 " )  

Dep th  - 292mm (11.5 

A l l o w  76mm ( 3  " )  a d d i t i o n a l  d e p t h  f o r  w i r i n g .  

NET WEIGHT: 

5.05 kgm (11 .1  l b s )  

SHIPPING WEIGHT: 

9.3 kgm (20.5 l b s )  



G e n e r a l  I n f o r m a t  ion 

1-1 5. OPTIONS AND ACCESSORIES 

1-16. Table 1-2. lists the options a n d  accessor ies available for tlic I-1P 3457A Digital Mullirnetel-: 

Table 1-2. Available Options and Accessories 

OPTION NUMBER 

Use t h i s  number 

dhen o r d e r i n g  w i t b  

t h e  HP 3457A 

HP 44491A 

HP 44492A 

HP 44493A 

HP 44494A 

Opt i o n  401 

O p t i o n  907 

O p t i o n  908 

Opt i o n  909 

O p t i o n  910 

Opt i o n  W30 

1 O833A 

108338 

1 O833C 

1 O833D 

341  I 8  

11 0968 

341 11A 

HP 44414A 

03457-10085 

03457-10200 

ACCESSORY NO. 

Use t h i s  numbe 

when o r d e r i n g  

s e p a r a t e l y  

HP 44491A 

HP 44492A 

HP 44493A 

HP 44494A 

SO61 - 1 171 

5061-1170 

5061-1168 

5061 - 1 I 6 9  

Order  b y  

P a r t  No. 

DESCRIPTION 

o f  Opt i o n  

o r  Accessory 

General  Purpose P l u g - i n  Assen~bLy 

10 Channel M u l t i p l e x e r  Assembly 

E x t r a  W i r i n y  B l o c k  f o r  44491A 

E x t r a  W i r i ~ r g  B l o c k  f o r  44492A 

S ide  Handle K i t  

F r o n t  Handle K i t  
Rack Mount K i t  

Rack Mount w i t h  F r o n t  Handle 

A d d i t i o n a l  Set o f  3457A Manuals 

2 A d d i t i o n a l  y e a r s  o f  R e t u r n  t o  

HP hardware s u p p o r t  

HP-18 Cable 1.0 mete r  (39.37 i n )  

HP-18 Cable 2.0 mete r  (78.74 i n )  

HP- IB  Cable 4.0 mete r  (157.5 i n )  

HP-IB Cable 0.5 mete r  (19.69 i n )  

Tes t  Lead K i t  

R F  Probe (700MHz) 

High V o l t a g e  Probe (40KVdc) 

Pack o f  4 T h e r m i s t o r s  

C a l i b r a t i o n  S o f t w a r e  f o r  HP 858 

C a l i b r a t i o n  S o f t w a r e  f o r  HP 200 



General Information 3457A 

1-17. TEST EQUIPMENT 

1-18. Table 1-3 l i s t s  recl~~irernents for  service equipn~ent necessary to  calibrate nncl l epa i~  the Model HP 3457A. 

Table 1-3. Test Equiprr~cnt Requirernerlts 

CRITICAL SPECIFICATIONS SUGGESTED MODEL 

I a t r o n  Model  4000A 

I a t r o n  Model 4000A 

) a t 1  on  Model  4200 

I a t r o n  Model 4200 

I a t r o n  Model 4000A 

I a t r o n  Model 4200 o r  

HP Model 3325A 

HP Model 3457A o r  

HP Model 5314A 

HP Model 3456A o r  

HP Model 3457A 

HP Model 1740A 

USE 

PAT 

PAT 

PAT 

PAT 

PAT 

PAT 

PAT 

PAT 

T 

P = Per fo rmance  Tes t  A = Ad jus tmen t  T = T r o u b l e s h o o t i n g  



SECTION II 
INSTALLATION 

2-1. INTRODUCTION 

2-2. This section contains information to  aid in the installation and interfacing of the HP 3457A Digital 
Multimeter. This section also inclirdes initial inspection procedures, power requiren~ents, environn~ental in- 
formation, and instructions for  repackaging the instrument for shipment. The information contained in this 
section is for  service trained personnel. 

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 shoirld be carefully 
inspected for  any damage which may have occurred during transit. If the shipping container o r  cushioning 
material is damaged, it should be kept until the contents of the shipment have been checked for  complete- 
ness and the instrument has been mechanically and electrically inspected. The contents of the shipment 
should be as shown in Figure 2-1; procedures for testing the electrical performance of the HP 3457A are 
contained in Section 1V of this manual. If the contents are incomplete, if there is mechanical damage o r  
defect, or if the instrument does not pass the performance tests, notify the nearest Hewlett-Packard office 
(a list of HP Sales 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 0per;ating and Service Manuals 

200 mAT Line Fuse and Gray Fuse Cap 

 owe; Cord 80 mAT ~ i i e  Fuse and Black Fuse Cap 

Figure 2-1. Shipment Contents 
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Fuse f o r  95 t o  132Vac O p e r a t i o n :  

0 .2  A T  HP P a r t  Number 2110 -0235  :e 
:h:$ 

x*. 

220v 
Fuse Cap f o r  95 t o  132Vac o p e r a t i o n :  

Gray  HP P a r t  Number 2110 -0565  
220v 

240V 240V 
-LINE 

48-66 Hz. 30 VA MAX 
I OOVac Line Selection 

-LINE 
48-66 Hz. 30 VA MAX 
120Vac Line Selection 

Fuse f o r  209 t o  264Vac o p e r a t i o n :  

. 0 8  A T  HP P a r t  Number 2 1 1 0 - 0 7 1 9  

220v 
Fuse Cap f o r  209 t o  264Vac o p e r a t i o n :  

BLack HP P a r t  Number 21 10 -0567  
220v 

240V 240V 
-LINE 

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

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

Figure 2-2. Line Voltage and Fuse Selection 

2-5. PREPARATION FOR USE 

2-6. Power Requirements 

2-7. The HP 3457A requires a power source of 100, 120, 220, or 240 Vac (+5%, -lO%/o), 48Hz to  66Hz single 
phase. Power consumption is less than 30VA. 

2-8. Line Voltage Selection 

2-9. The line voltage selection switches are located on the rear panel be lo^^ the power connecto~- and fuse. 
Figure 2-2 shows the appropriate switch positions rind fuse requirements for the vario~ls power line 
voltages. 

2-1 0. Power Cords 

2-11. This instri~ment is ey~iipped with a thee-n  ire power cable. This cable, when connected to  an  ap- 
propriate ac  power receptacle, grounds the metal parts of the cabinet. Tlie type of plug supplied with the 
power cable depends upon the country of destination. Fig~lre 2-3 illustrates the power plugs available. The 
HP Part Number listed below each figure is the part number for the complete power cord assembly. If the 
appropriate power cord is not supplied with Y O L I ~  instrument, nolil'y your nearest HP Sales and Service 
Office and a replacement cable will be supplied. 
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250  V 
OPERATION 

PLUG': CEE7-V11 
CABLE*: HP 8120-1692 

PLUG': NEMA 1-15P 
CABLE*: HP 81  20-0684 

250 V 
OPERATION 

PLUG*: CEE22-V1 
CABLE*: HP 8120-1860 

250  V 
OPERATION 

PLUG*: NZSS 1981AS C112 
CABLE': HP 81 20-0696 

'LUG*: DHCR 107 
:ABLE*: HP 8120-2956 

250 V 
OPERATION 

PLUG*: BS 1363A 
CABLE.: HP 81 20-1351 

250 V 
OPERATION 

250 V 
OPERATION 

PLUG': SEV 101 1.1959-24507 
TYPE 12 
CABLE': HP 81  20-2104 

PLUG': NEMA G-15P 
CABLE*: HP 81 20-0698 

PLUG*: NEMA 5-15P 
CABLE': HP 81 20-1378 

STD 8-4195 (Rev 84) 'The number shown for the plug IS the Industry ~dent~fger for the plug only 
The number shown for the cable IS an HP part number for a complete cable ~ncludlng the plug. 
"UL llsted for use In the United States of Amerlca 

Figure 2-3. Power Cables 

2-1 2. Grounding Requirements 

2-13. To protect operating personnel f rom shoch hazard, the National Electrical Manufacturer's 
Association (NEMA) recommends grounding the instr~mient cabinet. The  H P  3457A is equipped with a 
three conductor power cord which, when connected t o  an appropriate outlet, grounds the metal portions 
of  the cabinet. 

2-14. Bench Use 

2-15. The  HP Model 3457A is shipped with feet and tilt stands installed and is ready f o r  use as a bench in- 
strument. The  feet are shaped t o  permit stacking with other HP full-module instruments. 

2-1 6. Rack Mounting 

2-17. The  HP 3457A may be tack mounted by adding rack mounting kit Option 908 when ordering the in- 
strument. The  rack mounting hit may also be ordered separately by ordering 1-lP Part  Number 5061-1 168. 
The  basic hardware and instructions for  rack mounting is contained in the kit. The  rack mounting 
hardware is designed t o  permit the 3457A to  be mounted in a standard 19 inch rack, provided that suffi- 
cient rear support is available. Refer t o  Section I for  other mounting options. 
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Figure 2-4. Typical HP-IB Interface Connection 

2-1 8 INTERFACE CONNECTIONS 

2-1 9. Control Interface 

2-20. The HP Model 3457A is compatible with the Hewlett-Pachard Interface Bus (HP-IB). Connection is 
made using an HP-IB interface cable to connect the controller to the appropriate connector o n  the rear of 
the HP 3457A. A typical HP-IB interface system is shown in Figure 2-4. The system shown uses three HP-TB 
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. However, the r n a x i m ~ ~ n ~  length of cable used to 
connect a group of instruments should not exceed the number of instruments times 2 meters (6.56 ft.), o r  a 
maxinlum of 20 meters (65.6 ft.), whichever is less. Refer to Figure 2-5 for a pictorial view of the HP-IB 
connector and its pin designations. 

2-21. HP-IB ADDRESS SELECTION 

2-22. The HP-IB address is progranlmed from the front panel or over the interface bus. The address is set to  
decimal "22" at the factory. This corresponds to an ASCII listen address of "6" and talk address of "V". The 
HP 3457A display momentarily shows the current address code whenever the ins t r~~ment  is turned on or 
reset. 

I NOTE I 
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Dl07 
Dl08 
€ 0  I 
REN 
DAV 
NRFD 
N DAC 
IFC 

The HP 3457A contains metric threaded HP-IB cable mounting studs as opposed to English threads. 
Metric threaded HP 16031A, B, or C HP-IB cable lockscrews must be used to secure the cable to 
the instrument. Identification of the two types of mounting studs and lockscrews is made by their 
color. English threaded fasteners are colored silver and metric threaded fasteners are colored black. 
DO NOTmate silver and black fasteners to each other or the threads of either or both will be destroyed. 

SRQ Metric threaded HP-IB cable hardware 
ATN 
SHIELD-CHASSIS GROUND 
PI0 TWISTED PAlR WlTH PIN 6 
PI0 TWISTED PAlR WlTH PIN 7 
PlOTWlSTEDPAlRWlTHPIN8 
PI0 TWISTED PAlR WlTH PIN 9 
PI0 TWISTED PAIR WITH PIN 10 
PI0 TWISTED PAlR WlTH PIN 11 
ISOLATED DIGITAL GROUND 

illustrations and part numbers follow. 
--7 

r.,-- 

i 

LONG MOUNTING STUD 
0380-06.3 

SHORT MOUNTING 
0 3 8 0 - 0 6 4 4  

$. 

STUD 

Figure 2-5. HP-IB Connector 

2-23. Changing the Address from the Front Panel. The IJP-IB address code is set f rom the  f ront  panel as 
follows: 

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

b. Use the 4 scroll key t o  advance the conininnd listing t o  ADDRESS. 

c. Enter the desired IIP-IB decimal address using the MATH keys (refer t o  Figure 2-6 fo r  a list of  
available codes). 

d. Press the ENTer key located a t  the lower-right corner of the keyboard. 

e. To check the new address, press the BLUE shift hey then then the LOCAL/ADRS key. The  display 
will show the new address code. Press a n y  key t o  stop display of  the address. 

2-24. Changing the Address from the Controller. T o  cllnnge the HP-IS address f rom the controller, 
proceed as follows: 

a. Detern ine  the present device address of  the HP 3~157A. (The address must be known in order  t o  
communicate with the HP 3457A.) The address is ~nonientarily displayed during the power-on se- 
quence o r  can  be called by pressing the BLUE shift hey then the LOCALIADRS key. 



ASCII CODE CHARACTER 

L i s t e n  T a l k  Decima l Cod 
- 

0 0 

0 1 

02 

0 3 

0 4 

05 

06 

07  

08 

09  

10 
11 

12 

13 

14 

15 

A S C I I  CODE CHARACTER 

L i s t e n  T a l k  

0 P 

1 Q 

2 R 

3 S 

4 T 

5 U 

6 V 

7 W 

8 X 

Y Y 

z 
I 

< \ 
- 1 
> - 

T a l k  O n l y  

Dec ima l  Code 

16  

17 

18  

19  

20 

2 1 

22 

2 3 

2 4 

25 

2 6 

2 7  

2 8 

2 9  

3 0  

31* 

* Address 31  s e t s  t h e  3457A t o  t h e  T a l k  On ly  Mode. I n  t h i s  mode, t h e  3457A w i l l  o u t p u t  

d i r e c t l y  t o  an H P - 1 B  p r i n t e r  w i t h o u t  a  c o n t r o l l e r  on t h e  bus.  Address 31  i s  n o t ,  how- 

e v e r ,  a  v a l i d  H P - I B  address  w i t h  o c o n t r o l l e r  on t h e  bus. 

Figure 2-6. HP-IB Address Codes 

b. Transmit the new device address t o  the IHP 3457A. The message reqi~ired t o  transmit the new ad- 
dress code consists of the controller's transmit command, the HP-IB interface select code, the 
HP  3457A's device address and the message. As an example; typing the following into a controller 
which uses I-1P-enhanced BASIC, would change the device address of  the HP 3457A f rom "22" t o  "18". 

OUTPUT 722; "ADDRESS18" 

In this command statement, OUTPUT is the transmit command of the controller used; "7" is the select 
code of  the tIP-113 interface; "22" is the present address of  the HP 3457A and "ADDRESS18" is the  
message t o  change the instrument address t o  18. 

2-25. INSTALLATION OF OPTIONS 

2-26. The  HP 3457A is shipped f rom the factory with the Rear Terminal Assembly installed. Optional 
Plug-In Assemblies are packaged separately and must be configured and installed by the customer. Each 
Plug-In Assenlbly includes a wiring bloch and two-piece strail1 relief hotrsing fo r  making externaI 
connections. 

2-27. The  following paragraphs provide information necessary t o  configure and install Optional Plug-In 
Assemblies HP 4449 1 A o r  HP 44492A. 
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Figure 2-7. Rear Terminal Assembly Removal 

I CAUTION I 

Use clean handling and anti-static techniques when rurnoving, configuring, and rnstall- 
ing a Plug-In Asscmbly. Thc circriir boards mrlst bc kcpt clcan to cnsllre con~pliance 
with impedance ~pccificatioris. The Pllrg-In Assernhlies as well as the H P  3457A 
mainfrurnc conluin CMOS dcvicw /ha/ arc sl~scc~ptihle lo dnrnugc from slutic' 
elect ricit y. 

2-28. Rear Terminal Assembly Removal 

2-29. The Rear Terminal Assembly must be removed before an Optional Plug-In 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. 



Figure 2-8. Connectirig the Wiring Harness 

2-30. Plug-In Assembly Installation 

2-31. The  Rear Terminal Assen~bly must be removed, as described in paragraph 2-28, before installing a 
Plug-In Assembly. Install the Plug-In Assembly as follows: 

a. Connect the H P  3457A wiring harness connector t o  the Plug-In Assembly connector as shown in 
Figure 2-8. 

b. Open the two  white locking tabs by pulling them away f rom the circuit board. Notice that each 
locking tab  has a cletent which tends t o  hold it in the closed position. 

c. Position the Pli~g-ln Assembly with the component side of  the printed circuit board facing down. 
Slide the Plug-ln Assembly into the guides in the rear 01' the HP 3457A. Firmly push the assembly into 
the H P  3457A until it stops. 

d. Close the two  white locking tabs by pressing them flat against the circuit board. As the locking tabs 
a re  closed, the  Plug-ln Assembly is is pushed into the slot. This action locks the assembly into place 
and engages the assen~bly's connector with the connector in the t I P  3457A. 

e. Calibrate the  Pl~lg-111 Assembly using the appropriate procedure in Section V of this manual. 



TO MULTIMETER 

/ INPUT CURRENT \ 

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

2-32. Plug-In Assembly Configuration 

2-33. The  Wiring Block Assembly configuration is dependent upon the particular Plug-In Assembly installed 
(HP 44491A o r  H P  44492A) and the user's application. 

2-34. HP 44491A Configuration. The HP 4449 1 A Armature Relay Assembly can be configured f o r  eight 
2-wire input c h a ~ ~ n e l s ,  four  4-wire input channels or  a combination ol' 2 and 4-wire input channels. T h e  as- 
sembly also has t w o  2-wire input channels which are used for  measuring current o r  as actuator outputs. T h e  
Wiring Block Assembly must be wired fo r  the particular configurntion used. 

2-35. Figures 2-9 through 2-11 show simplified schen~atics of the 1-IP 44401A Armature Relay Multiplexer 
Assembly configured fo r  2-wire inputs, 4-wire inputs and current/actuator applications. 
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I TO MULTIMETER / INPUT SENSE CURRENT \ 

Figure 2-10. HP 44491A 4-Wire input Configuration 

Figure 2-1 1. HP 44491A Current/Actuator Configuration 



TO MULTIMETER 

I H  I L  

Figure 2-1 2. HP 44492A Simplified Schematic 

2-36. HP 4449219 Configuration. The  t IP  4449% Recd Relay Mulliplexer Assembly can be configured fo r  
ten 2-wire inp i~t  measurements. It can be used t o  measure dc  boltage, ac  voltage, a c  + d c  voltage, sesistance, 
frequency and pet iod. It cannot be used for  4-wit e ohms ot cusrenl measi~rements. 

2-37. Figure 2-12 sliows a simplified schematic of the MP 44492A Reed Relay M~~l t ip lexer  Assembly. 

2-38. Wiring Block Preparation 

a. Remove tlie Strain Relicf Plate f rom tlie bottom of t l ~ e  Strain Relief Housing (Figure 2-13, Step 1) 

b. Re~i iove  Ilie Wiring Bloch f rom tlie Strain Relief Housing (Figure 2-13, Step 2). 

c. Strip 8 mni (5/16 in.) of insulation f rom one end of cach \\:ire t o  connected t o  tlie Wiring Block. 

d. Loosen the appropriate retaining screw, insert tlie strippccl end of tlie wire into tlie slot, and re- 
tighten the retaining screw (I2igure 2-14). 

e. Repent step "d" fo r  each \vise t o  be connected. 

f .  Connecl tlie Wising Block t o  the Strain Relicf Housing. 

g. Separate the wires into three equal bundles and route them Ihrougli the cutouts in the Stmin Relief 
Housing (if there are only a few wires, route them a11 through tlie center cutout). 

11. Secure tlie Strain Relief Plate t o  the Strain Relief Housing. Tighten tlie screws ~ ~ t i t i l  tlie plate is 
snug against the wires. D o  not ovcr-tighten. 

i. Press the Wiring Bloch Assembly onto  the Plug-111 Assembly connector and lighten the sct-ews a t  
each end of  the Strain Relief Iiousing. 
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STEP 1 

STEP 2 

Figure 2-13. Wirily Block Disassembly 

SIZE: 18 TO 26 GAUGE 

Figure 2-14. Wire Col~riection 



SECTION I l l  
OPERATION 

3-1. INTRODUCTION 

3-2. The information contained in this section describes manual operation of the HP  3457A Milltimeter, 
The  contents are intendccl t o  meet the needs of service personnel with emphasis on  front  panel operation. 
For more detailed information on overall operation, refer t o  the H P  3457A Operating Manual. 

3-3. GENERAL INFORMATION 

3-4. AC Power 

3-5. Before connecting power to  the HP 3457A, be certain the line switches on the rear panel are set fo r  
your power source and that the proper fuse is installed. l~iformation for  setting the line switches and for  
fuse selection is located in Section I I  of this manual. 

3-6. Power-On 

3-7. The MP 3457A aautomatically perfol-ms a power-on self test when it is switched on. This test takes ap- 
proximately 1.5 seconds t o  complete and basically assures that the instl-unient is capable of operating. The  
test does not necessarily indicate that measurements will be accurate. The power-on self test chechs the 
master processor, slave processor and the con~munication isolation 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-IB 
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 t o  decimal 22 at  the factory). If the test can not be com- 
pleted, the instrument will display FAILED. If this occurs, refer t o  Section VllI for  troubleshooting 
procedures. 

3-8. Upon completion of the Power-On Test, the instrument sets itself t o  predefined conditions (Power-On 
state). The  power-on state conditions are listed in Table 3-1. 

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 voltage, resistance, and current measurements. 
Also included are tnanual procedt~res covering operation of the HP 4449 1 A and 44492A Multiplexer 
Assemblies. For detailed operating information, refer t o  the HP  3457A Operating Mant~ai. 

3-1 1. Voltage Measurements (Manual Operation) 

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

T o  measure DC Voltage - Press the DCV function hey. 

T o  measure A C  Voltage - Press the ACV 1 ACDCV function hey. 

T o  measure DC coupled A C  voltage - Press the Blue SHIFT key then the ACV / ACDCV function hey. 
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A C  B A N D W I D T H  ( A C B A N D )  . . . ................... SLOW 

A U T O - R A N G E  ( A R A N G E )  . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 

A U T O - Z E R O  .................................... ON 

BEEP . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 

C H A N N E L S  C O N N E C T E D  ( C H A N )  . . . . . . . . . . . . . . . . . .  NONE 

D E L A Y  ... D E F A U L T  (Minimum required for  accuracy) 
D I G I T S  D I S P L A Y E D  ( N D I G )  . . . . . . . . . . . . . . . . . . . . . . .  5 
D I S P L A Y  ( D I S P )  . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  ON 

E M A S K  . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  32767 enabled 
E R R O R  R E G I S T E R  ............. R e s u l t s  o f  Self-Test 
F I X E D  I M P E D A N C E  ( F I X E D Z )  . . . ................. O F F  

F R E Q U E N C Y  SOURCE ( F S O U R C E )  . ............ A C  V O L T S  

F U N C T I O N  (FUNC)  ........................ D C  V O L T S  

H P - I D  A D D R E S S  . . . .  U N C H A N G E D  (Factory set t ing 22 )  

I N P U T  BUFFER ( I N B U F )  . . . . . . . . . . . . . . . . . . . . . . . .  O F F  

I N P U T  T E R M I N A L S  ( T E R M )  .................... F R O N T  

I N T E G R A T I O N  T I M E  ( N P L C )  . ................. 10 P L C  

M A T H  F O R M A T  ( M F O R M A T )  . . . . . ................ S R E A L  

M A T H  F U N C T I O N  ( M A T H )  . . ................. O F F ,  O F F  

M A T H  R E G I S T E R S  . A l l  C lea~ed Except the fo l lowing 
...................................... D E G R E E  20 

. ...................................... O F F S E T  0 

. . . . . . . . . . . . . . . . . . . . . . . . . . .  R E F E R E N C E  dB ( R E F )  1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  R E S  50  

........................................ S C A L E  1 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  MEMORY ( M E M )  O F F  

............ M E M O R Y  S I Z E  ( M S I Z E )  Previous Set t ing 
........ NUMBER OF R E A D I N G S  PER T R I G G E R  ( N R D G S )  1 

................. O F F S E T  C O M P E N S A T I O N  ( O C O M P )  O F F  

................... OUTPUT F O R M A T  ( O F O R M A T )  A S C I I  

............................ P R O G R A M  MEMORY C L E A R  

............................ R E A D I N G  MEMORY C L E A R  

.... R E Q U E S T  S E R V I C E  ( R Q S )  Power ON b i t  unchanged 
........................ S C A N  A D V A N C E  ( S A D V )  HOLD 

..................... S C A N  L I S T  ( S L I S T )  C H A N N E L  0 

S T A T U S  R E G I S T E R  .. Pwr ON b i t  + Sel f -Test  resul ts  
. ................................... T I M E R  1 S E C .  

. . . .......................... T R I G G E R  ( T R I G )  AUTO 

......................... T R I G G E R  A R M  ( T A R M )  A U T O  

Table 3-1. 3457A Power-On State 

3-13. Range Selection. The H P  3457A Auto-Range feature a i~ to~ i ia t i ca l l y  selects the appropriate range t o  
measure the voltage applied. The Auto-Range feature is disabled by selecting Manual  Ranging. There are 5 
voltage nieasurement ranges available; 30 mV, 300 mV,  3 V, 30 V and 300 V. 'The default range is 
Auto-Range. 

T o  select Manual  Ranging and maintain the present range - Press the Bluc SHIFT hey then the 
J/HOLD scroll key. 

T o  select M a n ~ ~ a l  Ranging and the next higher range - Press the ?/AUTO scroll key 

T o  select Manual Ranging and the next lower range - Press the J/HOLD scroll key 

T o  return t o  Auto-Ranging - Press the Blue SHIFT hey then the ?/AUTO scroll key. 

3-1 4. Measurement Resolution. Measurement Resolution is changed by selecting the number o f  digits dis- 
played. Y o u  can choose a display o f  3 1/2, 4 1/2, 5 1/2 o r  6 1/2 digits. The 1/2 digit refers t o  the most sig- 
nif icant digit  wh ich  is l imited t o  a value of  0, 1, 2, or  3. The default nuniber o f  digits displayed is 5 1/2 
(most significant digit p l i ~ s  5 digits). 

T o  change the number o f  digits displayed - Press the DIGITS DISP / P conf ig i~ ra t ion  key, enter the 
number 3, 4, 5 o r  6 and press the ENT / LAST ENTRY key. 

3-15. Integration Time. The Integration t ime can be changed t o  reduce measurement noise o r  t o  permit  
faster readings. The integration t ime is dependent upon t l ie power line frequency and is expressed i n  num-  
ber o f  power l ine cycles (NPLC). There are six integration times available; 100 PLC, 10 PLC, I PLC, .I PLC, 
,005 P L C  and .0005 PLC. The greater the PLC number, the quieter and more accurate the reading w i l l  be 
and t l ie slower the measurement speed. 
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T o  select the Integration Time - Press the NPLC / A configuration key, use the ?/AUTO or  &/HOLD 
scroll key to  display the desired number and press thc ENT / LAST ENTRY hey. 

The Integrcttion Time cct~r ctlso bc c-hartgetl by pves~irzg the NPLC/A key ,  ivttc.r.irtg tlte r ldvrr l  rtnrrrbcr directly, artd pressirtg 

tlre ENTILAST ENTRY k r y .  

3-16. lnput Connections. For voltage measurements, the input voltage is connected to  the INPUT HI and L O  
Terminals. This is true for  both Front and Rear Terminal operation. When i~sing one of the optional 

Plug-In asseniblies, the input is connectcd to  the HI and LO inputs of a particular cllannel. 

3-17. Frontpear lnput Selection. The Input configurations are Front Tcrrninals, Rear Termiuals/Scanner 
o r  Open. Only one i n p ~ ~ t  configuration (front, rear, scanner or open) can be selectctl a t  a time. 

T o  select Input configuration - Press the TERM / M configurnlion key. Use the ?/AUTO or  &/HOLD 
scroll key to  display the desired input and prcss the ENT / LAST ENTRY hey. 

3-1 8. Resistance Measurements (Manual Operation) 

3-19. Function Selection. The measurcnient function is selected by pressing thc appropriate function key. 
The resistance measurement functions available are 2-Wire Ohms and 4-Wire Ohms. 

T o  select 2-Wire resistance measurements - Press the OHM / OHMF function key. 

T o  select 4-Wire resistance measurements - Press the Blue SHIFT key then the OHM / OHMF hey. 

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 are 9 resis- 
tance measurement ranges available; 30 Ohms, 300 Ohms, 3 UOhms, 30 KOhms, 300 KOhrns, 3 MOhms, 
30 MOhnis, 300 MOhnis and 3 GOhnis. The extended ohnis ranges (300 MOhms and 3 GOhms) are available 
only f o r  2-Wire resistance measu1-ements. The default mnge is Auto-Range. 

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

T o  select Manual Ranging and the next higher range - Press the ?/AUTO scroll key. 

T o  select Manual Ranging and the next lowser range - Press the  HOLD scroll key. 

T o  return to  Auto-Ranging - Press the Blue SHIFT hey then the ?/AUTO scroll hey. 

3-21, 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 t o  the most sig- 
nificant digit which is limited to  a value of 0, 1, 2, or 3. The default number of digits displayed is 5 1/2 
(most significant digit plus 5 digits). 

T o  change the number of digits displayed - Press the DIGITS DISP / P configuration hey, enter the 
number 3, 4, 5 or 6 and press the ENT / 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 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, 1 PLC, .I PLC, 
.005 PLC and .0005 PLC. The greater the PLC number, the qi~ieter and more accirrate the reading will be 
and the slower the measurement speed. 

T o  select the Integration Time - Press the NPLC / A configuration key. Use the ?/AUTO or  HOLD 
scroll key to display the desired number and press the ENT / LAST ENTRY key. 

The Integration Time can illso be clttctrged By prosing the NPLCIA kcy ,  entering tire desired nurrrber directly rtsirrg tire 
M A T H  kegs and pressing the ENTILAST ENTRY key.  

3-23. lnput 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 irnknown resistance is connected to the INPUT HI and LO terminals 
and to  the S2 SENSE HI and LO terniinals as shown in Figure 3-1. When using the HP 44491A General 
Purpose Multiplexer assembly, the i~nknown resistance is connected as shown in Figure 3-2. 

I 

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

3-24. FrontIRear lnput Selection. The lnpi~t configurations are Front Terminals. Rear Tern~inals/Scanner 
or Open. only one i&ut configuration (front, rear, scanner or open) can be selected at a time. 

T o  select Input configuration - Press the TERM / M configuration Ley. Use the  AUTO or  HOLD 
scroll key to  display the desired input and press the ENT / LAST ENTRY key. 

The input can also be changed by pressing t h ~  TERM/M key ,  entering tltc czppropric~te ntttrtber using thc AlA1.H kegs urrd 

pressing the ENTILAST ENTRY key .  

3-25. Current Measurements (Manual Operation) 

3-26. Function Selection. The measurement function is selected by pressing the appropsiate function key. 
The current measirrement fimctions available are DC Current, AC Current and DC Coupled AC Current. 

T o  select DC Current - Press the DCI function key. 

T o  select AC Current - Press the ACI / ACDCl function key. 

T o  select DC coupled AC Current - Press the Blue SHIFT key then the ACI / ACDCl function key. 
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3-27. Range Selection. The Auto-Range feature automatically selects the appropriate range for the current 
being measured. The Auto-Range feature can be disabled by selecting Manila1 Ranging. There are 5 DC 
current ranges available; 300 LIA, 3 mA, 30 mA, 300 mA and 1 A. There are 3 AC current ranges available; 
30 mA, 300 mA and 1 A. The maximum input current for DC or AC inputs is 1.5 A peak. The d e f a ~ ~ l t  range 
is Auto-Range. 

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

T o  select Manila1 Ranging and the next higher range - Press the ?/AUTO scroll hey. 

T o  select Manual Ranging and the next lower range - Press the  HOLD scroll hey. 

T o  return to  Auto-Ranging - Press the Blue SHIFT hey then the ?/AUTO scroll key. 

3-28. Measurement Resolution. Measurement Resolution is changed by selecting the n ~ ~ n ~ b e r  of digits dis- 
played. YOLI 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, 1, 2, or 3. The default number 01' digits displayed is 5 1/2 
(most significant digit plus 5 digits). 

T o  change the n~umber of digits displayed - Press the DIGITS DlSP I P conrigusation key, enter the 
number 3,4, 5 or 6 and press the ENT / LAST ENTRY key. 

3-29. Integration Time. The Integration 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 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. 

T o  select the Integration Time - Press the NPLC / A configuration key. Use the TIAUTO or  HOLD 
scroll key to  display the desired number and press the ENT / LAST ENTRY key. 

The Integration Time cart also be changed 1)s pressing the NPLCIA key ,  entering the desired ~turnbcr directly using the 

AIA1'H keys  and pressing the ENTILAST ENTRY key.  

3-30, lnput Connections. For current measurements, the input current is applied to the INPUT 1 and LO 
Terminals. This applies to both Front and Rear Terminal operation. When using the HP 44491A Plug-111 as- 
sembly, the input is connected to  the 1 and LO inputs of either channel 8 or channel 9. 

3-31. FrontlRear lnput Selection. The Inpi~t configi~rations 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 / M configuration key. Use the TIAUTO or &/HOLD 
scroll key to  display the desired input and press the ENT / LAST ENTRY key. 

The input cun ulso be c~hurtged by prettirtg thv TERM/M key ,  errti~ring thr  uppropriute rtrcrnl~rr rcting thu M A T H  kuys itnd 

pressing the ENTILAST ENTRY key .  
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3-32. Frequency/Period Measurements (Manual Operation) 

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

T o  select Freq~lency - Press the FREQ / PER function key. 

T o  select Period - Press the Blue SHIFT key then the FREQ / PER function key. 

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

3-35. 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 digil refers t o  the most sig- 
nificant digit which is limited t o  a value of 0, 1,  2, or 3. The default number of digits displayed is 5 1/2 
(most significant digit plus 5 digits). 

T o  change the number of digits displayed - Press the DIGITS DISP / P conl'iguration key. enter the 
number 3, 4, 5 or  6 and press the ENT / LAST ENTRY hey. 

3-36. Integration Time. The Integration time can be changed to  reduce measurement noise or  t o  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. 

T o  select the Integration Time - Press the NPLC / A configuration key. Use the ?/AUTO or   HOLD 
scroll key t o  display the desired n~lmber and press the ENT / LAST ENTRY key. 

3-37. lnput Connections. For frequency/period measurements, the input signal is applied t o  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 particillar channel. 

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

T o  select Input configuration - Press the TERM / M configuration key. Use the ?/AUTO or  JJHOLD 
scroll key t o  display the desired input and press the ENT / LAST ENTRY key. 

The input  cart o l t o  he chnrtged hy pructirrg tlrr TERM/M key ,  erttwirtg the nl)proprittfe rtrrrtrl~er rrsirtg the  M A  1'H kc ) ,$  cfrtcl 

pressing tlte ENTILAST ENTRY Icey. 

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

3-40. The HP 44491A General Purpose Multiplexer has eight 2-wire input channels nilmbered 0 through 7 
and two current/actuator channels numbered 8 and 9. The 2-wire i~lpirt channels can also be configured as 
four 4-wire input channels. In this configuration the input channels are numbered 10 through 13. 

3-41. Measurement Selection. Determine the type of measurement you wish t o  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 h r p o s e  Multiplexer, the i n s t r i ~ m e ~ ~ l  must be set f o r  Rear o r  
Scanner inputs. 

To select Rear Inputs - Press the TERM / M coni'igi~ration hcy. Use tlic ?/AUTO o r  J/HOLD scroll key 
t o  display REAR o r  SCANNER and press the ENT / LAST ENTRY key. 

3-43. Channel Selection. O d y  one input channel, either 2-wire o r  +wire, plus one actuator channel can  be  
selected a t  a time. When an  input cliannel is closed, the channel previously clostcl is opened. The  same ap- 
plies to the actimtor channels. 

To select an  input channel - Press the CHAN / N configur:ition key, enter the number of  the  channel t o  
be closed and press the ENT / LAST ENTRY hey. 

T o  close one  of  the acluntor cllannels - Press the Blue SHIFT hey then the OFFSET COMP / C key. Use 
the  HOLD scroll key t o  display CLOSE. Enter the number of the actuator chnnnel t o  be closed (8 o r  9 )  
and press the ENT / LAST ENTRY key. 

To open all channels - Press the Blue SHIFT hey then the OFFSET COMP / C key. Use the  HOLD 
scroll key t o  display CRESET and press the ENT / LAST ENTRY key. 

3-44. Scanning. The  instrimlent can be set t o  automatically tahc a number of  readings and stose them in 
memory. This makes it possible t o  measure some or  all of the inpul channels and recall the  measurements 
taken. The  following is a simple procedure t o  measure inputs connected t o  channels 0 through 7 of the  
H P  44491A Multiplexer, 

Determine the type of measurement you wish t o  make (Voltage, Resistance, Current, Frequency/Period) 
and set the instrument fo r  that measuren~ent as described in the previous paragraphs. 

Select the Rear/Scanner input - Press the TERM / M configuration key. Use the ?/AUTO o r  ./,/HOLD 
scroll key t o  display REAR:2 or  SCANNER2 and press the ENT / LAST ENTRY key. 

Set the Trigger t o  Hold - Press the Blue SHIFT key then the STORE / T configi~rat ion key. Use the 
J/HOLD scroll key t o  display the TRIG comn~and.  Press the -t display key once t o  hold the command. 
Use the ?/AUTO o r   HOLD scroll key t o  display HOLD:4 and press the ENT / LAST ENTRY key. 

Set the number of  readings fo r  the number of measurements t o  be made (in this case 8) - Press the 
NRDGS / L configuration key, enter the number 8 and press the ENT / LAST ENTRY key. 

Set the Scan Advance t o  Auto - Press the  SCAN ADV / 0 configuration key. Use the ?/AUTO o r  
JIHOLD scroll key t o  display AUTO:2 and press the ENT / LAST ENTRY hey. 

Enable the Reading Memory - Press the CONFIG / P configuration key then the ENT / LAST ENTRY 
key. 

Allocate Reading Memory space (each reading requires 4 bytes of memory) - Press the Blue SHIFT key 
then the TERM / M configuration key. Use the  HOLD scroll key t o  display MSIZE. Enter the number 
32 (8 readings times 4 bytes) and press the ENT / LAST ENTRY key. 

Select t h e  channels t o  be measured - Press the Blue SHIFT hey then the RECALL / S configuration hey. 
Use the ./,/HOLD scroll key t o  display SLIST. Enter the n ~ ~ m b e r  of  each channel you wish t o  measure fol- 
lowed by a comma (,) t o  separate them (example: 0,1,2,3,4,5,6,7). Press the ENT / LAST ENTRY key. ( A $  

nrarty as 16 single digi t  charrrtel nrcrtrhers or 8 dorchle digi t  clrc~rtrtel rtrcrrrbers ccln be entered at  orre tirne. 7'hc rruntb~r of read- 

ings ( N R  DGS) should Be set for the rrtcrnl~cr of charrrrels entered). 



Operation 3457A 

Make the measuren~ent - Press the SINGLE / F configuration key to start the ~ncasurenient sequence. 
The instrument will read each channel listed and store the readings i n  memory. 

Recall the readings - Press the Reading Memory RECALL / S hey then the ENT / LAST ENTRY key. 
The reading displayed is the last reading taken. The readings are shifted into mcmory so that the first 
reading taken is in the highest number memory location. The last reading taken is in memory location 1. 
Use the ?/AUTO and  HOLD scroll keys to  view the measurement readings. Use the +/TEST and 
+/RESET display keys to read the total display contents. 

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

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

3-46. The HP 44492A Reed Relay Multiplexer has len 2-wire input channels nurnbered 0 through 9. This 
multiplexer is wed to  make voltage, resistance and frecl~~ency or pesiod measurenlents. It is not designed to  
make 4-wire ohms or current measurements. 

3-47. Measurement Selection. Determine the type of measurement you wish to make (Voltage, Resistance 
or Frequency/Period) and set the instrument for that measi~remenl as described in lhe previous paragraphs. 

3-48. Input Selection. To use the Reed Relay Multiplexer, the instrument must be set to  the Rear/Scanner 
input. 

Select the Rear/Scanner input - Press the TERM / M configuration key. Use the ?/AUTO or  HOLD 
scroll key to  display REAR::! or SCANNER::! 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. 

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

T o  open all channels - Press the Blue SHIFT key then the OFFSET COMP / C key. Use the J/HOLD 
scroll key to  display CRESET and press the ENT / LAST ENTRY key. 

3-50. Scanning. The instr~~nlent can be set to  automatically 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 9 of the 
HP 44492A Reed Relay Multiplexer. 

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

Select the Rear/Scanner input - Press the TERM / M configuration key. Use the ?/AUTO or  HOLD 
scroll key to  display REAR::! or SCANNER:2 and press the ENT / LAST ENTRY key. 

Set the Trigger to Hold - Press the Blue SHIFT key then the STORE / T configuration key. Use the 
 HOLD scroll key to display the TRIG command. Press the +/RESET display hey once to  hold the com- 
mand. Use the ?/AUTO or  HOLD scroll key to display HOLD:4 and press the ENT / LAST ENTRY key. 

Set the number of readings to match the number of measurements to be made (in this case 10) - Press 
the NDRGS / L config~lration key, enter the n~rmber 10 and press the ENT / LAST ENTRY key. 
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Set the Scan Advance to  Auto - Press the SCAN ADV / 0 configuration key. Use the / AUTO or  
./, / HOLD scroll key t o  display AUTO:2 and press the ENT / LAST ENTRY key. 

Enable the Reading Mcrnory - Press the CONFIG / R conf'ig~~rnlion key then the ENT / LAST ENTRY 
key. 

Allocate Reading Memory space (each reading requires 4 bytes of memory) - Press the Blue SHIFT key 
then the TERM / M configuration key. Use the / HOLD scroll key t o  display MSIZE. Enter the number 
40 (10 readings times 4 bytes) and press the ENT / LAST ENTRY key. 

Select the channels t o  be measured - Press the Blue SHIFT key [hen the RECALL / S configuration key. 
Use i / HOLD scroll key to  display SLIST. Enter the number of each channel you wish t o  measure fol- 
lowed by a comma (,) t o  separate them (example: 0,1,2,3,4,5,6,7,8,9). Press the ENT / LAST ENTRY key. ( A S  

many as 16 s i n g l e  d i g i t  channe l  numbers can  be e n t e r e d  a t  one t i m e .  The number o f  r e a d i n g s  ( N R D G S )  

s h o u l d  be s e t  t o  match t h e  number o f  channe ls  e n t e r e d ) .  

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

Recall the readings - Press the Reading Memory RECALL / S key then the ENT / LAST ENTRY key. 
The reading displayed is the last reading taken. The readings are shifted into memory so that the first 
reading taken is in the highest number menlory location. The last reading taken is in memory location 1. 
Use the / AUTO and / HOLD scroll keys t o  view the measurement readings. Use the + and + display 
keys to  read the total display contents. 

T o  repeat the same set of measurements - Press the CONFIG / R configuration key then the 
ENT / LAST ENTRY key t o  clear the reading memory. Press the SINGLE / F configuration key t o  start 
the new reading sequence. 
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@ FUNCTIONKEYS- The f u n c t i o n  keys  s e l e c t  t h e  t y p e  o f  measurement. A v a i l a b l e  f u n c t i o n s  a r e :  DC 

v o l t s  (DCV), AC v o l t s  (ACV), AC+DC v o l t s  (ACDCV), 2 - W i r e  Ohms (OHM), 4 - W i r e  Ohms (OHMF), DC 
c u r r e n t  (DCI) ,  AC c u r r e n t  (ACI ) ,  AC+DC c u r r e n t  (ACDCI), Frequency (FREQ) and P e r i o d  (PER). 

@ ANNUNCIATORS - The 12 a n n u n c i a t o r s  ac ross  t h e  b o t t o m  o f  t h e  d i s p l a y  i n d i c a t e  t h e  p r e s e n t  

o p e r a t i n g  c o n d i t i o n s  o f  t h e  i n s t r u m e n t .  The purpose  o f  each a n n u n c i a t o r  i s  as f o l l o w s :  

SMPL - The Sample a n n u n c i a t o r  f l a s h e s  t o  i n d i c a t e  d i s p l a y  upda tes .  The maximum d i s p l a y  r a t e  

i s  5 upda tes  p e r  second. The a n n u n c i a t o r  does n o t  i n d i c a t e  measurement r a t e .  

REM - The Remote a n n u n c i a t o r  i s  on  when t h e  i n s t r u m e n t  i s  b e i n g  c o n t r o l l e d  f r o m  t h e  HP- IB .  

SRQ - The S e r v i c e  Request a n n u n c i a t o r  i s  on when t h e  i n s t r u m e n t  i s  r e q u e s t i n g  s e r v i c e  f r o m  

t h e  c o n t r o l l e r .  

ADRS - The Addressed a n n u n c i a t o r  i s  on  when t h e  i n s t r u m e n t  has been addressed  t o  t a l k  o r  

l i s t e n  on t h e  bus.  

AC+DC - The AC+DC a n n u n c i a t o r  i s  on  when t h e  DC c o u p l e d  AC v o l t a g e  o r  c u r r e n t  f u n c t i o n  has 

been s e l e c t e d .  

4 ~ n  - The 4 - W i r e  Ohms a n n u n c i a t o r  i s  on when t h e  4 - W i r e  Ohms f u n c t i o n  has been s e l e c t e d .  

AZOFF - The A u t o - Z e r o  O f f  a n n u n c i a t o r  i s  on when t h e  A u t o - Z e r o  f e a t u r e  has been d i s a b l e d .  

MRNG - The Manual Range a n n u n c i a t o r  i n d i c a t e s  t h e  Au to -Rang ing  f e a t u r e  has been d i s a b l e d .  

MATH - The Math a n n u n c i a t o r  i s  on  when t h e  mathemat ics  f e a t u r e  t h e  mathemat ics  f e a t u r e  has 

been s e l e c t e d .  

REAR - The Rear I n p u t  a n n u n c i a t o r  i n d i c a t e s  t h a t  t h e  Rear I n p u t  T e r m i n a l s  have been 

s e l e c t e d .  

ERR - The E r r o r  a n n u n c i a t o r  f l a s h e s  when an  e r r o r  c o n d i t i o n  e x i s t s .  E r r o r  i n f o r m a t i o n  i s  

s t o r e d  i n  t h e  e r r o r  r e g i s t e r s .  

SHIFT - The S h i f t  a n n u n c i a t o r  i s  a c t i v a t e d  when t h e  b l u e  s h i f t  key  i s  p ressed .  

Figure 3-3. Front Panel Features 
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@ DISPLAY - The d i s p l a y  i s  a  12 c h a r a c t e r  a lphanumer ic  l i q u i d  c r y s t a l  d i s p l a y  (LCD). The d i s p l a y  

i s  used  t o  show measurement r e a d i n g s  and t o  d i s p l a y  messages. When measurements a r e  d i s p l a y e d ,  

t h e  f i r s t  c h a r a c t e r  i n d i c a t e s  t h e  p o l a r i t y ,  c h a r a c t e r s  2  t h r o u g h  8 d i s p l a y  t h e  measurement 

v a l u e  and t h e  l a s t  f o u r  c h a r a c t e r s  p r o v i d e  f u n c t i o n  and range  i n f o r m a t i o n .  The d i s p l a y  b u f f e r  

s t o r e s  u p  t o  24 c h a r a c t e r s .  Use t h e  + and + d i s p l a y  keys  t o  v i e w  d i s p l a y s  i n  excess  o f  12 

c h a r a c t e r s .  

@ CONFIGURATIONKEYS- The Math Keys a r e  used t o  s e t  t h e  o p e r a t i n g  paramete rs  o f  t h e  i n s t r u m e n t .  

These keys  p e r m i t  t h e  u s e r  t o  access t h e  command c a t a l o g  t o  c o n f i g u r e  62 o p e r a t i n g  p a r a m e t e r s .  

The most commonly used paramete rs  a r e  s e t  by  p r e s s i n g  one o f  t h e  s i x t e e n  c o n f i g u r a t i o n  keys  and 

e n t e r i n g  t h e  a p p r o p r i a t e  paramete r  v a l u e .  

@ MATHKEYS- The Math Keys access 13 b u i l t - i n  m a t h e m a t i c a l  f u n c t i o n s .  

@ INPUT TERMINALS - The f i v e  I n p u t  T e r m i n a l s  p r o v i d e  HI and LO i n p u t  c o n e c t i o n s  v o l t a g e  r e s i s t a n c e  

and c u r r e n t  measurements. DC v o l t a g e ,  AC v o l t a g e ,  AC+DC v o l t a g e  and 2 - W i r e  r e s i s t a n c e  measure-  

ments a r e  made t h r o u g h  t h e  INPUT H I  and LO t e r m i n a l s .  DC c u r r e n t  AC c u r r e n t  and AC+DC c u r r e n t  

measurements a r e  made t h r o u g h  t h e  INPUT LO and I t e r m i n a l s .  4 - W i r e  r e s i s t a n c e  measurements a r e  

made t h r o u g h  t h e  n SENSE HI and LO t e r m i n a l s  and t h e  INPUT H I  and LO t e r m i n a l s .  

@ FUSE- The f u s e  p r o t e c t s  t h e  c u r r e n t  i n p u t  c i r c u i t r y  b y  l i m i t i n g  t h e  i n p u t  c u r r e n t  t o  1.5 amps 

@ OTHERKEYS- These s p e c i a l  keys  p e r f o r m  t h e  f o l l o w i n g  f u n c t i o n s :  

E/SRQ k e y  - I n  t h e  norma l  s t a t e  t h i s  key  a l l o w s  t h e  u s e r  t o  e n t e r  exponen ts  ( E ) .  I n  t h e  

s h i f t e d  s t a t e ,  t h i s  key  s e t s  t h e  Request S e r v i c e  b i t .  

/ERROR k e y  - I n  t h e  norma l  s t a t e ,  t h i s  key  i s  used  t o  e n t e r  n e g a t i v e  numbers. I n  t h e  

s h i f t e d  s t a t e ,  t h i s  key  i s  used  t o  r e a d  t h e  E r r o r  R e g i s t e r .  

BACK SPACE/CLEAR k e y  - I n  t h e  norma l  s t a t e ,  t h i s  key  i s  used  t o  back space t o  

e n t r i e s .  I n  t h e  s h i f t e d  s t a t e ,  t h i s  key  c l e a r s  t h e  d i s p l a y .  

ENT/LAST ENTRY k e y  - I n  t h e  norma l  s t a t e ,  t h i s  key  i s  used  t o  e n t e r  i n f o r m a t  

memory. I n  t h e  s h i f t e d  s t a t e ,  t h i s  k e y  r e c a l l s  t h e  l a s t  e n t r y  made. 

8 c o r r e c t  

i o n  i n t o  

@DISPLAY KEYS - These keys  a r e  used t o  change measurement ranges,  s c r o l l  t h r o u g h  t h e  command 

c a t a l o g ,  s h i f t  d i s p l a y  messages L e f t  o r  r i g h t ,  r u n  t h e  i n s t r u m e n t  s e l f  t e s t  r o u t i n e ,  r e s e t  t h e  

i n s t r u m e n t ,  r e a d  t h e  HP-IB address  and r e t u r n  t h e  i n s t r u m e n t  t o  Loca l  (manual)  c o n t r o l .  

Figure 3-3. Front Panel Features (cont'd) 



SECTION IV 
PERFORMANCE TESTS 

4-1. INTRODUCTION 

4-2. Section IV contains Performance Tests designed to verify the accuracy of the HP 3457A Milltimeter. 
Accuracy specifications are listed in Table 1-1 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 90n/o confidence that the HP 3457A is opera- 
tional and meets specifications. Both the Performance Tests and Operational Verification Tests can 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 a t  the end of the respective procedures. The Test Record lists all of the tested specifications and their 
acceptable limits. It 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. T o  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. I t  is suggested that the performance test be performed at  90 
day intervals for  normal operation. 

4-9. TEST CONSIDERATIONS 

4-1 0. General 

4-1 1. Because the HP 3457A is capable of making high accuracy measurements, certain requirements need 
t o  be made. For example, standards being used to  test accuracy should not introduce any significant uncer- 
tainties in the performance tests. A standard which is ten times more accurate than the HP 3457A nearly 
eliminates uncertainties. In most cases, standards with these accuracies are not readily available, therefore, a 
compromise is necessary. A primary in house standard, one which has been certified 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 t o  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 t o  an HP Service Center or other NBS-certified standards facility for 
calibration. 
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4-1 2. PERFORMANCE TESTS 

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

- - 

Figure 4-1. DCV Performance Test Connections 

I NOTE I 

The temperafurr o f  fhc cnvrronmrnf whtw t h o r  fests are f o  he pc~rformt~d ml/.u he' 
wilhin +5 C of the /cwpcratl/rc whcrc fh t~  in.s/rlimcw/ war culihra/c~d. Thc incfrurncwt 
was calihrated at the factory in an area with a fempcratl/rr o f  24 O C ( f I O C). 

4-1 3. Preliminary Steps 

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

2. Be certain all external inputs are disconnected f rom the H P  3457A. 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 1 and press the ENT key). 

DC Voltage Performance Tests 

4-14. DC Voltage Function - Offset Test 

4-1 5. Equipment Required. A low thermal short (copper wire) is required for  this procedure. 

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

2. Set the HP 3457A t o  the DC Voltage function (DCV) and the number of  digits displayed (DIGITS 
DISP) t o  six. 
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DC Voltage Performance Tests Cont'd 

3457A 

~ n p u t  

Short 
Short 
Short 
Short 
S h o r t  

30 m\ 

300  m\ 

3  v 
2  v 
1  v 

- 1  v 
- 2  v 
- 3  v 
30 V  

300 V  

3457A 

Range 

300 V  

30 V  

3  v 
300  mV 

30 mV 

30 mV 

300 mV 

3  v 
3  v 
3  v 
3  v 
3  v 
3  v 

30 V  

300 V  

3457A 

Set Up 

D C V  

D C V  

D C V  

D C V  

D C V  

D C V  

D C V  

D C V  

D C V  

D C V  

D C V  

D C V  

D C V  

D C V  

D C V  

90 da 

High 

+000.0007 V  

+ 00.00020 v 
+ 0.000007 V  

+000.0040 mV 

+ 00.00385 mV 

+ 30.00505 mV 

+300.0115 mV 

+ 3.000058 V  

+ 2.000041 V  

+ 1.000024 V  

- 0.999976 V  

- 1.999959 v 
- 2.999942 V  

+ 30.00125 V  

+300.0157 V  

l i m i t s  

Low 

1  yea 
H i g h  

+000.0007 V  

+ 00.00020 v 
+ 0.000007 V  

+000.0040 mV 

+ 00.00385 mV 

+ 30.00520 mV 

+300.0145 mV 

+ 3.000082 V 

+ 2.000057 V  

+ 1.000032 V  

- 0.999968 V  

- 1.999943 v 
- 2.999918 V  

+ 30.00140 V  

+300.0172 V  

L i m i t s  
Low 

Table 4-1. DC Voltage Test Limits 

3. Test the H P  3457A input offset o n  the 300 V, 30 V, 3 V, 300 mV and 30 mV ranges and record the 
reading of  each range o n  the Test Record provided a t  the end of  this section. Begin with the 300 V 
range t o  allow any thermal voltages which might affect  the readings o n  the lower ranges t o  dissipate. 

4. If any of  the offset readings are beyond the limits specified on  the Test Record, the instr i~ment 
should be calibrated o r  repaired. Refer t o  Section V of this manual fo r  calibration procedures. 

5. Remove the short f rom the Front Panel Input Terminals. 

4-16. DC Voltage Function - Gain Test 

4-17. Equipment Required. A DC Voltage Standard capable of providing 30 mV (* .0055%), 300 mV 
(+ .0012%), 1 V, 2 V and 3 V (+ .0006°/o), 30 V (f .OO 13%) and 300 V (+ .OO 17%) is required fo r  this 
procedure. 

1. Set the output  of  the DC Voltage Standard t o  30 mV and connect it t o  the H P  3457A f ront  panel 
HI and LO Input Tern~inals. See Figure 4-1. 

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

3. If any  o f  the full-scale readings are beyond the specified limits, refer t o  Section V f o r  calibration 
procedures. 

4. Reduce the output  of  the Voltage Standard t o  3 volts. 
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DC Voltage Performance Tests Cont'd 

4-18. DC Voltage Function - Linearity Test 

4-19 Equipment Required. A DC Voltage Standard capable of  providing 1 V, 2 V and 3 V (+ .0006°/0) is 
required f o r  this procedure. 

1. Set the H P  3457A t o  the 3 V range. 

2. Set the Voltage Standard t o  3 V, 2 V and 1 V. Use the Test Record t o  record the 3 V, 2 V and  
1 V readings. 

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

4. Set the Voltage Standard t o  1 V, 2 V and 3 V. Use the Test Record t o  record the  -1 V, -2 V and 
-3 V readings. 

6. If any o f  the linearity readings are beyond the limits specified, refer t o  Section V f o r  calibration 
procedures. If the problem can not  be corrected with calibration, refer t o  Section VIII f o r  
tro~tbleshooting information. 

7. Disconnect the DC Voltage Standard f rom the H P  3457A Input Terminals. 

AC Voltage Performance Tests 

Figure 4-2. ACV Performance Test Connections 

I 

t I 

% Wd 

@ I W Z S O V  I@' 

WY &-we 

4-20. AC Voltage Function - Gain Test 

AC 
VOLTAGE 
SOURCE 

4-21. Equipment Required. An AC Signal Source capable of  providing sine-wave voltages o f  30 mV, 
300 mV, 1 V, 2 V, 3 V, 30 V and 300 V (f 0.1%) a t  a frequency of  1 KHz is required f o r  the following 
procedure. 

L 

1. Set the output  of  the AC Signal Source fo r  an output  voltage of  30 mV a t  a frequency o f  1 KHz 
and connect it t o  the H P  3457A f ront  panel HI and LO input terminals. 
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AC Voltage Performance Tests Cont'd 

2. Use tlie Test Record t o  record the 30 mV. 300 niV. 3 V, 30 V and 300 V full-scale readings begin- 
ning with the  30 mV range. 

3. Test the  HP 3457A accuracy at one-tenth o f  full-scale o n  the 300 V, 30 V, 3 V and  300 mV ranges. 
Set t h e  HP 3457A t o  each range and the AC Signal Source to pro \  ide a ~ o l t a g e  equal t o  one-tenth o f  
the full-scale \ alue o f  the  range selected. Use the  Test Record t o  record t h e  readings f o r  each range. 

4. If any  of  the  gain readings a re  beyond the limits specified in Table  4-2 and o n  the  Test Record, the  
instrument should be calibrated o r  repaired. Refer  t o  Section V of  this manual  f o r  calibration 
proced LIIXS. 

5. Set the A C  \'oltage Standard f o r  an  output  o f  30 niV. 

3457A 

1 npu t 

4-22. AC Voltage Function 

Input  

Freq.  

1 kHz 

1  kHz 

1  kHz 

1  kHz 

1  kHz 

1  kHz 

1  kHz 

1  kHz 

1 kHz 

1  kHz 

1  kHz 

3457A 

R a n g e  

30  rnV 

3 0 0  mV 

3  v 
3  v 
3  v 

30  V  

3 0 0  V  

300  V  

30  V  

3  v 
300  mV 

3457A 

Set U p  

A C V  

A C V  

A C V  

A C V  

A C V  

A C V  

A C V  

A C V  

A C V  

A C V  

A C V  

9 0  day L i m i t s  

H i g h  

30 .05020  mV 

300 .5020  mV 

1 .002420 V  

2 .003720  V  

3 .005100  V  

30 .05020  V  

300 .6820  V  

030.1690 V  

03 .01510  V  

0 .301510 V  

030 .1510  mV 

Table 4-2. AC Gain Test Limits 

Frequency Response Test 

Low 

4-23. Equipment Required. An A C  Signal Soulce capable o f  p r o ~ i d i n g  sine-wave voltages o f  30 m\'. 
300 mV and  3 V a t  frequencies o f  I MHz, 3001C1-lr, 100 KHz, 20 KHz, 6.5 KHz, 400 Hz, 100 I-lz, 45 I-lz and  
20 Hz is required f o r  tlie following plocedure. Table 4-3 lists the ~ e q u i r e d  accuracy o f  the  test eqr~ ipment .  

1. Set the  A C  Voltage Standard f o r  an  o u t p ~ ~ t  ~ o l t a g e  o f  30 niV and connect it t o  thc  I-IP 3457A 
f r o n t  panel HI and LO input terminals. 

V O L T A G E  

30  mV 

3 0 0  mV 

3  " 
Table 4-3. AC Signal Source Voltage Accuracy Requirements 

F R E Q U E N C Y  

1MHz 

+ -  10% 

+ -  3% 

+ -  3% 

6.5KHz 

+ -  . 3 W -  

+ -  .2% 

+ -  . 2% 

300KHz 

+ -  2% 

+ -  1% 

+ -  1% 

400Hz 

.3% 

+ -  . 2 %  

+ -  . 2% 

100KHz 

+ -  .6% 

+ -  .2% 

+ -  . 2% 

20KHz 

+ -  .3% 

+ -  .2% 

t -  .2% 

100Hz 

+ -  . I %  
+ -  . I %  

45Hz 

+ -  . 3 %  
+ -  . 3% 

20Hz 

+ -  .3% 

+ -  . 3% 
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34 5  7A 

I nput 

1 nput 

Freq.  

1  MHz 

300  kHz 

100  kHz 

20  kHz 

6 . 5  kHz 

400 Hz 

1  MHz 

3 0 0  kHz 

100 kHz 

20 kHz 

6.5 kHz 

400 Hz 

1  MHz 

300  kHz 

100 kHz 

20  kHz 

6 . 5  kHz 

400  Hz 

1  MHz 

300  kHz 

100 kHz 

20  kHz 

6 .5  kHz 

400  Hz 

100 Hz 

45 Hz 

20 Hz 

100 Hz 

45 H z  

20 Hz 

3457A 

Range 

3457A 

Set  Up 

ACF 
I I 

I ,  

I I 

AC F 
I I 

I, 

I, 

I I 

I, 

A C F  
II 

I I 

I ,  

,I 

I I 

ACF 
I I 

I 1  

I t  

I I 

I I 

ACS 
I I 

11 

ACS 
8 1  

I 1  

90  day  L i m i t s  

H i g h  L O W  

Table 4-4. AC Frequency Response Test Limits 

2. Set the HP  3457A to  the AC Voltage function (ACV). the lange t o  300 mV nncl the AC Bnnclu~idth 
to AC Fast. (To change the Band\vidth - Press the SHIFT hey, then the Configuration A key. Use the 4 
scroll hey to display ACBAND. Ente~  a number greater than 400 and pless the ENT key). 

3. Use the Test Record to  record the 30 m\' (300 m\' tenth-scale) readings at 400 Hz. 6.5 KIHL, 
20 KHz, 100 KHz, 300 KHz and I MHz. 

4. Set the AC Voltage Stnndnrd for a n  output voltage of 300 mV. 

5. Use the Test Record to record the 300 m\/ senclings at I M1-17, 300 KHz, 100 KHz, 70 1<1Hz. 6.5 KHz 
and 400 Hz. 
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AC Voltage Performance Tests Cont'd 

6. Set the HP 3457A t o  the 3 volt range. 

7. Use the Test Record t o  record the 300 mV (3 V tenth-scale) readings a t  400 Hz, 6.5 KHz, 20 I<Hz, 
100 KHz, 300 K H z  and I MHz. 

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

9. Use the Test Record t o  record the 3 V readings a t  1 MHz, 300 KHz, 100 KHz, 20 KHz, 6.5KHz and 
400 Hz. 

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

1 I .  Use the Test Record t o  record the 3 V readings at  100 Hz, 45 Hz and 20 Hz. 

12. Set the AC Voltage Standard fo r  an  output voltage of 300 mV. 

13. Set the HP 3457A t o  the 300 mV range. 

14. Use the Test Record t o  record the 300 mV readings a t  20 Hz, 45 Hz and 100 Hz. 

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

16. If any of  the readings are beyond the limits specified in Table 4-4 and o n  the Test Record, the  in- 
strument should be calibrated o r  repaired. Refer t o  Section V of this manual f o r  calibration 
procedures. 

DC Current Performance Tests 

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

3457A 

I nput 

Open 

Open 

Open 

Open 
Open 

300 uA 

3 mA 
30  mA 

300 mA 

1 A 

3457A 

Range 
3457A 

Set Up 

D C  I 

D C  I 

D C I  

D C  I 

D C I  

D C  I 

D C I  

D C  I 

D C I  

D C  I 

90 da 

High 

+000.0104 uA 

+0.000104 mA 

+00.00104 mA 

+000.0204 mA 

+0 .000604  A 

300.0704 uA 

3.000704 mA 
30 .00704  mA 
300.2304 mA 

1.001304 A 

1 i m i t s  
Low 

1 yea 
High 

L i m i t s  
Low 

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. 

1. 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 1 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 Soi~rce capable of providing currents of 300 LIA, 3 mA, 30 mA 
(k .007O/o), 300 mA (+ .026O/o), and 1 A (+ .04%) is required for the following procedure. 

1. Set the DC Current Source to 300 uA and connect it to the HP 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 mA, 30 mA, 300 mA 
and 1 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 fo r  
calibration procedures. 

5. Reduce the output of the DC Current Source and disconnect it from the HP 345714 inpiit terminals. 



3457A Performance Tests 

AC Current Performance Tests 

1 A SENSE INPUT 

m 
LAST ENTRY 

I 

Figure 4-4. ACI Performance Test Connections 

4-28. AC Current Function - Gain Test 

4-29. Equipment Required, 
300 mA (* .14O/o) and 1 A (* 
ing test. 

An AC Current Source capable of providing currents of 30 mA (+ .140/0), 
.24%) at a frequency between 100 Hz and 20 KHz is required for  the follow- 

1. Set the AC Current source for an output of 30 rnA at  a frequency between 100 Hz and 20 KHz 
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) t o  six. 

3. Use the Test Record to record the 30 mA, 300 rnA and 1 A full-scale readings. 

4. If 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 outpirt of the AC Current Source and disconnect it from the HP 3457A input terminals. 

3457A 

I npu t 

30 mA 
300 mA 

1 A 

3457A 

Range 

30 mA 

300 mA 
1 A 

3457A 
Set Up 

A C  I 
A C  I 

AC I 

Table 4-6. AC Current Test Limits 

90 day Limits 
High 

30.10300 mA 

301.0300 mA 
1.005300 A 

Low 

29.89700 mA 

298.9700 mA 
0.994700 A 



Performance Tests 

2-Wire Ohms Performance Tests 

\ I"'""" r;mm 

,,) 1 OFF CON7 FILTER. I I n m  

m 
LAST 

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. 

1. Connect a low thermal short across the HP 3457A 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) t o  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 1 ::':: 1 1 0 a i t  

I npu t Set  Up 

1 year  L i m i t s  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

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

30 ohm 

300 ohm 
3 Kohm 

30 Kohm 

300 Kohm 

3 Mohm 

30 Mohm 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

00.20335 ohm 

000.2035 ohm 
0.000207 Kohm 

00.00027 Kohm 

000.0010 Kohm 
0.000014 Mohm 

00.00083 Mohm 

00.20335 ohm 

000.2035 ohm 

0.000207 Kohm 

00.00027 Kohm 

000.0010 Kohm 
0.000014 Mohm 

00.00083 Mohm 
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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%0), 300 Ohms ( .02%), 3 Kohms (+ .003%) 
30 Kohms (+ .001%), 300 Kohms (f .OOlo/o) 3 Mohms (+ .00lo/o), and 30 Mohms (f .OO99'o) are required for  
this procedure. 

1.Set the I-IP 3457A to the 2-wire ohms function (OHM) and the numbcr 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 lead resistance). 

3. Use 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 

I npu t 

3457A 

Range 

30 ohm 

300 ohm 

3 Kohm 

30 Kohm 

300 Kohm 

3 Mohm 

30 Mohm 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

3457A 

Set Up 

30 ohm 

300 ohm 

3 Kohm 

30 Kohm 

300 Kohm 

3 Mohm 

30 Mohm 

30.20530 ohm 

300.2170 ohm 

3.000312 Kohm 

30.00132 Kohm 

300.0130 Kohm 

3.000179 Mohm 

30.00833 Mohm 

90 day L i m i t s  

H igh  I LOW 

29.79470 ohm 

299.7830 ohm 

2.999688 Kohm 

29.99868 Kohm 

299.9870 Kohm 

2.999821 Mohm 

29.99167 Mohm 

1 yea1 

H igh  

30.20560 ohm 

300.2200 ohm 

3.000357 Kohm 

30.00177 Kohm 

300.0160 Kohm 

3.000209 Mohm 

30.01283 Mohm 

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

L i m i t s  

Low 

29.795440ohm 

299.7800 ohm 

2.999643 Kohm 

29.99823 Kohm 

299.9840 Kohm 

2.999791 Mohm 

29.9871 7 Mohm 

4-Wire Ohms Performance Tests 

R MEAN R SDEV R NSAHP lo mlm 

Figure 4-6. 4-Wire Ohms Offset Performance Test Connections 
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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. 

1. Set the HP 3457A to the 4-Wire Ohms Function (OHMF) and the number of digits displayed 
(DIGITS DISP) t o  six. 

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

3. Use the Test Record t o  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 4-9 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V of this manila1 for  calibration 
procedures. 

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

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

3457A 

I npu t 

Shor t  

Shor t  

Shor t  

Shor t  

Shor t  

Shor t  

Shor t  

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

3457A 

Range 

30 ohm 

300 ohm 

3 Kohm 

30 Kohm 

300 Kohm 

3 Mohm 

30 Mohm 

3457A 

Set Up 

OHMF 

OHMF 

OHMF 

OHMF 

OHMF 

OHMF 

OHMF 

90  day l i m i t s  

00.00335 ohm 

000.0035 ohm 

0.000007 Kohm 

00.00007 Kohm 

000.0008 Kohm 

0.000014 Mohm 

00.00083 Mohm 

1 year L i m i t s  

00.00335 ohm 

000.0035 ohm 

0.000007 Kohm 

00.00007 Kohm 

000.0008 Kohm 

0.000014 Mohm 

00.00083 Mohm 



4-Wire Ohms Performance Tests Cont'd 

Performance Tests 

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

4-37. Equipment Required. Resistance Standards of 30 011111s (+ .004°/~), 300 Ohms ( .002°/0), 3 Kohms 
(f .0010/o) 30 Kohms (+ .OOliYn)), 300 Kohms (+ .OOl(Yn), 3 Mohms (+ .001%) and 30 Mohms (+ .009°/n) are 
required for  this procedure. 

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

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

3. Use the Test Record to record the resistance 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  calibration procedures. 

5. Remove the Resistance Standard from the I-IP 3457A front panel input terminals. 

3457A 

I n p u t  

30 ohm 

300 ohm 

3 Kohm 

30 Kohm 

300 Kohm 

3 Mohm 

30 Mohm 

3457A 

Range 

30 ohm 

300 ohm 

3 Kohm 

30 Kohm 

300 Kohm 

3 Mohm 

30 Mohm 

3457A 

S e t  Up 

OHMF 

OHMF 

OHMF 

OHMF 

OHMF 

OHMF 

OHMF 

29.99440 ohm 

299.9800 ohm 

2.999843 Kohm 

29.99844 Kohm 

299.9842 Kohm 

2 .'?iW"i'l Mohm 

29.9871 7 Mohm 

90 day L i m i t s  

30.00530 ohm 

300.0170 ohm 

3.000112 Kohm 

30.00112 Kohm 

300.0128 Kohm 

3.000179 Mohm 

30.00833 Mohm 

Frequency Counter Performance Tests 

High  

1 y e a r  L i m i t s  

Figure 4-8. Frequency Counter Performance Test Connections 

Low H igh  

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

29.99470 ohm 

299.9830 ohm 

2.999888 Kohm 

29.99888 Kohm 

299.9872 Kohm 

2.999821 Mohm 

29.99167 Mohm 

I 

Low 

30.00560 ohm 

300.0200 ohm 

3.000157 Kohm 

30.00157 Kohm 

300.0158 Kohm 

3.000209 Mohm 

30.01283 Mohm 

I 
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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 Hz (f .016%) and a 1 MHz 
(+ .003%) sine-wave signal is required for this procedure. 

1. Set the HP 3457A to the Frequency Function (FREQ). 

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

3. Use the Test Record to record the f r eq~~ency  readings at 20 Hz and 1 MHz. 

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

Rear lnput Performance Tests (Standard Instrument) 

r a S E N S E  rs WIRE) I N P U T  r2  WIRE) REAR T E R M I N A L S  4 5 0 V  pk M A X \  
HI LO HI LO I TO FRONT T E R M I N A L S  O R *  

0 A C U R R E N T  F U S E  0 

L J 

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

4-40. Preliminary Steps 

I. Short the Rear Input HI and LO terminals and the S2 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. 

4-41. DC Voltage Function - Rear Terminal Offset Test 

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

1. Set the HP 3457A to the DC Voltage function (DCV) and the number of digits displayed (DIGITS 
DISP) to  six. 
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Rear Input Performance Tests (Standard Instrument) Cont'd 

3457A 

I npu t 

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

2. Test the HP 3457A input offset on the 300 V, 30 V, 3 V, 300 mV and 30 mV 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. 

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

3457A 

Range 

300 V 

30 V 

3 v 
300 mV 

30 mV 

3457A 
Set up 

DCV 

DCV 

DCV 

DCV 

DCV 

Table 4-1 1. 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. 

90 day  l i m i t s  

1. 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 niA, 30 mA. 300 mA 
and 1 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 calibration procedures. 

1 year  l i m i t s  

H igh  

+000.0007 V 

+ 00.00020 v 
+ 0.000007 V 

+000.0040 mV 

+ 00.00385 mV 

3457A 

I npu t 

Open 

H igh  

+000.0007 V 

+ 00.00020 v 
+ 0.000007 V 

+000.0040 mV 

+ 00.00385 mV 

Low 

-000 .0007  V 

- 00.00020 v 
- 0.000007 V 

-000.0040 mV 

- 00.00385 mV 

3457A 

Range 

Low 

-000 .0007  V 

- 00.00020 v 
- 0 .000007  V 

-000 .0040  mV 

- 00.00385 mV 

Set Up 1 H igh  I LOW I H igh  I Low 

3457A 

DCI 

DC I 

DC I 

DCI 

DCI 

Table 4-1 2. DC Current Offset Test Limits (Rear Terminals) 

90  day  l i m i t s  

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

1 y e a r  L i m i t s  

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

1. 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 ICohn~, 30 Kohm, 
300 Kohm, 3 Mohm and 30 Mohm ranges. 

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

3457A 
I n p u t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

3457A 
Range 

30 ohm 

300 ohm 

3 Kohm 

30 Kohm 

300 Kohm 

3 Mohm 

30 Mohm 

Set  Up 

1 y e a r  L i m i t s  

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

00.20335 ohm 

000.2035 ohm 

0.000207 Kohm 

00.00027 Kohm 

000.0010 Kohm 

0.000014 Mohm 

00.00083 Mohm 

00.20335 ohm 

000.2035 ohm 

0.000207 Kohm 

00.00027 Kohm 

000.0010 Kohm 

0.000014 Mohm 

00.00083 Mohm 

Table 4-1 3. 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. 

1. Set the HP 3457A t o  the 4-Wire Ohms Function (OHMF) 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 Table 4-14 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to Section V for calibration procedures. 

3457A 

I n p u t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

3457A 
Range 

30 ohm 

300 ohm 

3 Kohm 

30 Kohm 

300 Kohm 

3 Mohm 

30 Mohm 

3457A 
Set Up 

OHMF 

OHMF 

OHMF 

OHMF 

OHMF 

OHMF 

OHMF 

90 day L i m i t s  

00.00335 ohm 

000.0035 ohm 

0.000007 Kohm 

00.00007 Kohm 

000.0008 Kohm 

0.000014 Mohm 

00.00083 Mohm 

1 y e a r  l i m i t s  

00.00335 ohm 

000.0035 ohm 

0.000007 Kohm 

00.00007 Kohm 

000.0008 Kohm 

0.000014 Mohm 

00.00083 Mohm 

Table 4-14. 4-Wire Ohms Offset Test Limits (Rear Terminals) 
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Rear Input Performance Tests (44491A General Purpose Relay Assy) 

/ 
SHORTING WIRES 

Figure 4-1 0. HP 44491A Terminal Block Assembly Connections 

4-49. Preliminary Steps 

1. Short the Rear Input HI and LO terminals and the R 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. 

The 44491A Relay A ~ ~ c w ~ h l y  and /he 3457A Mld/ imc/r~ mricl hnvc ht~t~n cnlihrcrted 
a5 a ~rrrrt lor thew t e ~ t  r to apply. Calrhra/ron procwtlrrer are provrclrcl rn Srctron V 
o f  this mnnr~nl. 

4-50. DC Voltage Function - 44491A Offset Test 

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

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 input offset on the 300 V, 30 V, 3 V, 300 mV and 30 mV 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  al- 
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 instr~ment set to  the 30 mV 
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 sho~dd be calibrated or repaired. Refer to Section V for calibration procedures. 
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3457A 

Set Up 

D C V  

D C V  

D C V  

D C V  

D C V  

Test 
H i g h  

i m i  t s  
LOW 

Table 4-15. DC Voltage Offset Test Limits (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. 

1.  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 Kohn~,  
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 

I nput 

Short 
Short 
Short 
Short 
Short 
Short 
S h o r t  

3457A 

Range 

30 ohm 
300 ohm 

3 Kohm 
30 Kohm 

300 Kohm 
3 Mohm 

30 Mohm 

3457A 

Set Up 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

Test Limits 

02.20635 ohm 
002.2065 ohm 

0.002210 Kohm 
00.00230 Kohm 
000.0033 Kohm 
0.000019 Mohm 

00.00086 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. 

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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2. Close channel 10. (Press the CHAN configuration key, enter the n~rmber 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 4-1 7 and on the Test Record, 
the instrument shoirld be calibrated or repaired. Refer to Section V for calibration procedures. 

1 n p u t  

S h o r t  
S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

3457A 
Range 

30 ohm 

300 ohm 

3 Kohm 
30 Kohm 

300 Kohm 

3 Mohm 
30 Mohm 

OHMF 

OHMF 

OHMF 
OHMF 

OHMF 

OHMF 
OHMF 

3457A 
Set Up 

00.00635 ohm 
000.0065 ohm 

0.000010 Kohm 
00.00010 Kohm 

000.0011 Kohm 

0.000017 Mohm 

00.00086 Mohm 

Tes t  L i m i t s  

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 require any test equipment. 

1. Set the HP 3457A t o  the DC Current function (DCI), 300 LIA range, and the number of digits dis- 
played (DIGITS DISP) t o  six. 

2. Use the Test Record to record the current offset readings on the 300 uA, 3 mA, 30 mA, 300 mA 
and 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 calibration procedures. 

l n p u t  Range 

Open 300 uA H- 
3457A 

Set  Up 

Open 

Open 
Open 

Open 

Tes t  L i m i t s  

H igh  I Low 

3 mA 

30 mA 

300 mA 

1 A 

Table 4-18. DC Current Offset Test Limits (44491A) 

DCI 

DCI 

DCI 

DCI 

DC I 

+000.0104 uA 

+0.000104 mA 

+00.00104 mA 

+000.0204 mA 

+0.000604 A 

-000.0104 uA 

-0.000104 mA 

-00.00104 mA 

-000.0204 mA 

-0.000604 A 
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Rear Input Performance Tests (44492A 10 Channel Multiplex Assy) 

- I 1 4 4 4 9 2 A  R E L A Y  

I 
SHORTING WIRES 

Figure 4-1 1. HP 44492A Terminal Block Assembly Connections 

4-58. Preliminary Steps 

I. Connect shorting wires t o  the inputs of  the Terminal Block assembly as shown in Figure 4-1 1. 

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

The 44492A Mitltrplrxrr Aswmhly and thc 3457A Miiltrmctrr miiu have hrcw 
calrhrulcd a5 a itnrt /or lhcrc lo15 lo up ply. Cal~hralron proc'cdrircl\ arc providcd in 
Seclron V o/ l h r~  muniiul. 

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

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

1. Set the H P  3457A t o  the DC Voltage function (DCV) and the number of  digits displayed (DIGITS 
DISP) t o  six. 

2. Close channel 0. (Press the CHAN conf ig~~ra t ion  key, enter the number 0 and press the ENT key). 

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

4. Test the H P  3457A input offset on  channels 0 through 9 with the instrument set t o  the  30 mV 
range. Record the reading of  each channel o n  the Test Record provided a t  the end o f  this section. 

5. If any of  the offset readings are beyond the limits specified in Table 4-19 and o n  the Test Record, 
the instrument should be calibrated o r  repaired. Refer t o  Section V of this manual f o r  calibration 
procedures. 
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3 4 5 7 A  3 4 5 7 A  

lnput Range -I- 3 4 5 7 A  

Set Up 

D C V  

D C V  

D C V  

D C V  

Table 4-1 9. DC Voltage Offset Test Limits (44492A) 

Test Limits 

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

H i g h  

+ 0 0 0 . 0 0 0 7  V 

+ 0 0 . 0 0 0 2 0  v 
+ 0 . 0 0 0 0 1 0  v 
+ 0 0 0 . 0 0 7 0  mV 

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

Low 

- 0 0 0 . 0 0 0 7  V 

- 0 0 . 0 0 0 2 0  v 
- 0 . 0 0 0 0 1 0  v 
- 0 0 0 . 0 0 7 0  mV 

1. 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. Test the ohms offset on channels 0 through 9 with 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. If any of the offset readings are beyond the limits specified in Table 4-20 and on the Test Record, 
the instrument should be calibrated or repaired. Refer to  Section V of this mani~al for  calibration 
procedures. 

3 4 5 7 A  

1 nput 

Short 
Short 
Short 
Short 
Short 
Short 

3 4 5 7 A  

Set Up 

3 4 5 7 A  

Range 

Test Limits 

Table 4-20. 2-Wire Ohms Offset Test Limits (44492A) 

3 0 0  ohm 
3  Kohm 

3 0  Kohm 

3 0 0  Kohm 
3  Mohm 

3 0  Mohm 

OHM 

OHM 

OHM 

OHM 

OHM 

OHM 

0 0 4 . 2 0 6 5  ohm 
0 . 0 0 4 2 1 0  Kohm 
0 0 . 0 0 4 3 0  Kohm 

0 0 0 . 0 0 5 3  Kohm 
0 . 0 0 0 0 2 1  Mohm 

0 0 . 0 0 0 8 6  Mohm 



Operational Verification Tcsts 

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 t o  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 1 SOURCE 1 

Figure 4-12. DCV Operational Verification Test Connections 

I NOTE I 

The fempcratrrre of the envrronrntJn/ where these tt)sts are lo he perlormed rnlilt hr 
within 5-5 C o/ th t~  tt'mpwallirc W ~ C Y C  the in~trlrrncnt war cctlrhratcd. Thc inttrrtmcnt 
was calrbrated at the laclory rn an urru wrlh a trmptJra/llrt) o/ 20 O C f + 1 O C). 

4-65. Preliminary Steps 

1. 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 
result must read "SELF TEST OK". If the display shows "TEST FAILED", the instri~ment 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. 
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DC Voltage Operational Verification Tests Cont'd 

2. Set the HP 3457A to the DC Voltage fiunction (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 mV ranges and record the reading of 
each range 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 shoi~ld be calibrated. Refer to Section V of this manual for calibration procedures. 

5. Remove the shost 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 mV (?I .OO 12%), 3 V (f .0006°/o) and 30 V (f .OO 13%) is required for this test. 

1. Set the output of the DC Voltage Standard to 300 mV and connect it to the HP 3457A front panel 
HI and LO Input Terminals. 

2. Use the Test Record to  record the full-scale readings for the 300 mV, 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 
Input 

S h o r t  

S h o r t  

S h o r t  

300 mV 

3 v 
30 V  

3457A 
Range 

3457A 
S e t  Up 

D C V  

D C V  

D C V  

D C V  

D C V  

D C V  

90 d a y  L i m i t s  

Table 4-21. DC Voltage Test Limits 

+ 00.00020 V  

+ 0.000007 V  

+000.0040 mV 

+300.0115 mV 

+ 3.000058 V  

+ 30.00125 V  

1 y e a r  L i m i t s  

H i g h  H igh  Low 

- 00.00020 V  

- 0.000007 V  

-000.0040 mV 

+299.9885 mV 

+ 2.999942 V  

+ 29.99875 V  

Low 

+ 00.00020 V  

+ 0.000007 V  

+000.0040 mV 

+300.0145 mV 

+ 3.000082 V  

+ 30.00140 V  

- 00.00020 V  

- 0.000007 V  

-000 .0040  mV 

+299.9855 mV 

+ 2.999918 V  

+ 29.99860 V  
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AC Voltage Operational Verification Tests 

LAST 

VOLTAGE $1 

Figure 4-13. ACV Operational Verification Test Connections 

4-70. AC Voltage Function - Gain Test 

4-71. Equipment Required. An AC Signal Source capable of pro\icling sine-wave voltages of 300 IIIV. 3 V, 
and 30 V (+ 0.05'W~) at a frequency of 1 KHz is recluirccl for the following procedure. 

1. Set the HP 3457A to  the AC Voltage ft~nction (ACV). 

2. Connect the AC Signal S o ~ ~ r c e  lo the H P  3457A f'ront panel HI and LO input terminals. Set the 
Signal Source for  an output voltage of 30 V at a frequency of 1 KHz. 

3. Use the Test Record to  record the 300 mV, 3 V and 30 V full-scale readings beginning v v i t l ~  the 
30 V range. 

4. If any of the gain readings are beyond the limits specified in Table 4-22 and on the Test Record, 
the instrument slioultl be calibrated or repaired. Refer to  Section V for calibration procedures. 

3 4 5 7 A  

Range 

3 4 5 7 A  

S e t  Up 

Table 4-22. AC Gain Test Limits 

9 0  d a y  l i m i t s  

H i g h  [ Low 

ACV 

ACV 

ACV 

4-72. AC Voltage Function - Frequency Response Test 

4-73. Equipment Required. An AC Signal S o ~ ~ r c e  capable of providing sine-wave voltages of 300 mV and 
3 V (2.2%)) a t  20 I<{-lz, 300 mV and 3 V (&.I1%)) at 100 Hz and 300 rnV and 3 V (2.3%) a t  20 Hz is required 
for  this test. 

3 0 0 . 5 0 2 0  mV 

3 . 0 0 5 1 0 0  V 

3 0 . 0 5 0 2 0  V  

I .  Connect the AC Signal Source to the H P  3457A f'ront panel HI and LO input terminals. Set the AC 
Voltage Standard fo r  an output voltage of 300 m V  at  a frequency of 20 I<Hz. 

2 9 9 . 4 9 8 0  mV 

2 . 9 9 4 9 0 0  V 

2 9 . 9 4 9 8 0  V 
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AC Voltage Operational Verification Tests Cont'd 

2 ,  Set the IIP 3457A to the AC Vollage function (ACV), the range to  3 V and the A C  Bandwidth to  
AC Fast. ( l o  clttrrtgc tltc Iltotd,vidth - I'tecc rltc S I I I l  I Acy, tlrcrt tlrc iVPl ,C / A corrfigurtrtiort l ~ v y .  (1cc tlra J cc.voll 

kry t o  i l icpltr)  ACI l4 ,1 'D.  1,rrtur i r  rrrrrrrhzr j i r t . c t t i ~ r  t/rcor 400 c r r r t l  p r rc t  tlrv 11% I kc>)!). 

3. Use thc Test Record to rcco~cl the 3 V 1/10 full-scale reacling at 20 KIlz. 

4. Set thc AC Voltage Standard for an output of 3 V at 20 KHz. Use the Test Record to  record the 
3 V, 20 KHz full-scalc reading. 

5. Set the I-IP 3457A A C  Banclu idth to  AC Slow. (IPtecc t l r c p  Iilrrc, S M  I /  1 key tlwrt t l r t~  A'I ' I  C / 4 cor r f i gu~ i t -  

t i o ~ t  kc) ' .  usc f / w  J cc.1011 1 t q 9  t o  (/icpl,cy .lt CIJ I NI). ~.,ttcr (1 rrrtrrr~er c ~ n i r ~ ~ c r .  t~tirrr 400 i t r t t ~  pr c1ct rlrc L N  I ~ t c )  1. 

6. Set the AC Voltage Standard for an oi~tpiit of 3 V at  100 Hz. Use the Test Record to record the 
3 V. I00 Flz f ull-scalc reading. 

7. Set thc AC \rollage Standard for an output of 3 V at 20 Hz. Use thc Test Record to  record the 3 V, 
20 Hz full-scale I ending. 

8. If any of the leadings are beyond the limits spxifiecl in Table 4-23 and on the Test Recoid, the in- 
strument sl io~~lt l  be cnlib~ated or repaired. Rct'e~ to  Section V for calibration procedu~es. 

Range 1 Set Up 

A C F  

A C F  

ACS 

ACS 

90  day 

H igh  

0.301510 V 

3.005320 V 

3 .007420 V 

3.017920 V 

. i m i  t s  

Low 

Table 4-23. AC Frequency Response Test Limits 

DC Current Operational Verification Tests 

,) I_ C O N  F I L T E R  

i l n D  

L 

Figure 4-14. DCI Operational Verification Test Connections 
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DC Current Operational Verification Tests Cont'd 

3457A 

I n p u t  

Open 

Open 

3 m A  

300mA 

Table 4-24. DC Current Test Limits 

4-74. DC Current Function - Offset Test 

3457A 

Range 

3 mA 

1 A 

3 m A  
1 A  

90 day L i m i t s  

4-75. Equipment Required. This procedure does not require any test equipment. 

3457A 

Set Up 

DCI 

DCI 

DCI 

O C I  

High 

+0.000104 mA 

+00.00604 rnA 

3.000704 mA 

0.300814 A 

- - 

1 year  L i m i t s  

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. 

Low 

-0.000104 mA 

-00.00604 mA 

2.999296 mA 

0.299186 A 

High 

+0.000104 mA 

+00.00604 mA 

3.001304 mA 

0.300844 A 

2. Use the Test Record to  record the current offset readings on the 3 mA and 1 A ranges. 

Low 

-0.000104 mA 

-00.00604 mA 

2.998696 mA 
0.299156 A 

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 mA and 300 mA 
(5 .007%) is required for the following procedure. 

1. Set the DC Current Source for an output of 0 mA and connect it to  the HP 3457A front panel I 
and LO input terminals. 

2. Set the HP 3457A to the 3 mA range and the number of digits displayed (DIGITS DISP) to six. Set 
the DC Current Source to  3 mA. 

3. Use the Test Record to record the 3 mA 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 mA 

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 shoitld 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 

A C 
CURRENT 

\ I SOURCE 

Figure 4-1 5. 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 % )  at a 
frequency of 1 KHz is required for the followiilg test. 

I. Set the AC Current source for  an output of 0 mA and connect it t o  the HP 3457A front panel 1 
and LO input terminals. 

2. Set the HP 3457A to the 300 mA range and the number of digits displayed (DIGITS DISP) t o  six. 
Set the AC Current Source for an output of 300 niA at a frequency of 1 KHz. 

3. Use the Test Record to  record the 300 mA full-scale reading. 

4. If the full-scale reading is beyond the limits specified on the Test Record (301.0300 mA - 298.9700 
mA), 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 
terminals. 

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. 

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

2. Set the HP 3457A to  the 2-Wire Ohms Function, 3 Kohm range and the number of digits displayed 
(DIGITS DISP) to six. 

3. Use the Test Record to record the offset readings for  the 3 Kohm, 30 Kohm and 300 Kohm ranges. 
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2-Wire Ohms Operational Verification Tests Cont'd 

R MEAN R SDEV R NSAMP / mlm 
II SENSE INPUT lib 

I 4  WIRE1 I Z  Y l R E l  

Figure 4-1 6. 2-Wire Ohms Operational Verification Test Connections 

4. If 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. 

I Short 1 3 Kohm 1 OHM I 0.000207 Kohm I 0.000207 Kohm I 

1 3457A 1 3 4 / 7 1  1 I 90 day 1imitr 
I n p u t  Range S e t  Up 

1 year  Limits 

Table 4-25. 2-Wire Ohms Offset Test Limits 

S h o r t  
S h o r t  

4-82. 2-Wire Ohms Function - Gain Test 

4-83. Equipment Required. Resistance Standards of 3 Kohrns (5 .OOlO!), 30 Kohms (+ .00I0/o), and 
300 Kohms (+- .OOlO/o) are required for this procedure. 

30  Kohm 
300 Kohm 

1.Set the HP 3457A t o  the 2-wire ohms function (OHM) and the number of digits displayed (DIGITS 
DISP) t o  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). 

OHM 

OHM 

3. Use the Test Record to  record the 3 Kohrn, 30 Kohrn and 300 Kohm full-scale readings. 

4. If 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 manual for calibration proced~~res.  

00.00027 Kohm 
000.0010 Kohm 

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

00 .00027  Kohm 
000 .0010  Kohm 
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2-Wire Ohms Operational Verification Tests Cont'd 

- - 

Table 4-26. 2-Wire Ohms Gain Test Limits 

4-Wire Ohms Operational Verification Tests 

R UEAN R SDEV R NSAUP / B ~ e ~ ~  

3457A 

I n p u  t 

3 Kohm 

30 Kohm 

300 Kohm 

1 year  L i m i t s  

LAST 

H i g h  

3.000357 Kohm 

30.00177 Kohm 

300.0160 Kohm 

90 d a y  l i m i t s  

Figure 4-1 7. 4-Wire Ohms Operational Verification Test Connections 

3457A 

Range 

3 Kohm 

30 Kohm 

300 Koh~n 

Low 

2.999643 Kohm 

29.99823 Kohm 

299.9840 Kohm 

H igh  

3.000312 Kohm 

30.00132 Kohm 

300.0130 Kohm 

4-84. 4-Wire Ohms Function - Offset Test 

4-85. Equipment Required. A low thermal short (copper wire) is required for  this procedure. 

3457A 

Set  Up 

OHM 

OHM 

OHM 

Low 

2.999688 Kohm 

29.99868 Kohm 

299.9870 Kohm 

1. Set the HP 3457A t o  the 4-Wire Ohms Function (OHMF) and the number of  digits displayed 
(DIGITS DISP) t o  six. 

2. Short the front  panel input terminals of the HP 3457A as shown in Figure 4-17. 

3. Use the Test Record t o  record the offset readings of the 3 I<oh~.n, 30 Kohm and 300 I<ohm ranges. 

4. If any of  the offset readings are beyond the limits specified in Table 4-27 and o n  the Test Record, 
the instrument should be calibrated. Refer t o  Section V of this manual f o r  calibration procedures. 

5. Remove the short f rom the front  panel input terminals. 
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3457A 

1 n p u t  

S h o r t  

S h o r t  

S h o r t  

3457A 
Range 

3 Kohm 

30 Kohm 

300 Kohm 

3457A 
S e t  Up 

O H M F  

O H M F  

OHMF 

Table 4-27. 4-Wire Ohms Offset Test Limits 

90 day  L i m i t s  

0.000007 Kohm 

00.00007 Kohm 

000.0008 Kohm 

( IaKa STAT 

1 year  l i m i t s  

0.000007 Kohm 

00.00007 Kohm 

000.0008 Kohm 

I 

Figure 4-1 8. 4-Wire Ohms Operational Verification Test Connections 

4-86. 4-Wire Ohms Function - Gain Test 

4-87. Equipment Required. Resistance Standards of 3 Kohnx ( 2  .0010/(~), 30 Kohrns (1 .001%) and 
300 Kohms (+ .001%) are reyuired for this procedure. 

1. Set the HP 3457A to the 4-Wire ohms function (OHMF) and the n~~niber  of digits displayed (DIGITS 
DISP) to six. 

2. Connect the appropriate Resistance Standard to the HP  3457A front panel input terminals as shown 
in Figure 4-18. 

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

4. If any of the readings are beyond the limits specified in Table 4-28 and on the Test Record, the in- 
strument should be calibrated. Refer to Section V of this manual for calibration procedures. 

5. Remove the Resistance Standard from the HP 3457A front panel input terminals. 
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4-Wire Ohms Operational Verification Tests Cont'd 

Frequency Counter Operational Verification Tests 

Figure 4-1 9. Frequency Counter Operational Verification Test Connections 

4-88. Frequency Counter - Accuracy Test 

4-89. Equipment Required. A Frequency Source capable of  providing a 20 Hz (+ .01'?!1) and a I M H z  
(+ .003'70) sine-wave signal is required for  this procedure. 

Table 4-28. 4-Wire Ohms Gain Test Limits 

1  y e a r  l i m i t s  

1. Set the HP 3457A t o  the Frequency Function (FREQ). 

3457A 

S e t  U p  

OHMF 

OHMF 

OHMF 

3457A 

I npu t 

3  Kohm 

30 Kohm 

300 Kohm 

H igh  

3.000157 Kohm 

30.00157 Kohm 

300.0158 Kohm 

90 d a y  l i m i t s  

2. Set the Frequency Standard for  a 1 volt, 20 Hz sine-wave o i ~ t p u t  signal and connect it  t o  the HI 
and LO input terminals of  the HP 3457A. 

3457A 

Range 

3  Kohm 

30 Kohrn 

300 Kohm 

Low 

2.999843 Kohm 

29 .99844  Kohm 

299.9842 Kohm 

H igh  

3.000112 Kohm 

30.00112 Kohm 

300.0128 Kohm 

3. Use the Test Record t o  record the frequency readings at  20 Hz and I MHz. 

Low 

2.999888 Kohm 

29.99888 Kohm 

299.9872 Kohm 

4. If either of  the readings are beyond the limits specified, the instrument should be calibrated. 
Refer t o  Section V of  this manual fo r  calibration procedures. 
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Rear lnput Operational Verification Tests (Standard Instrument) 

r LtSENSE I 4  W I R E )  I N P U T  r z  W I R E 1  R E A R  T E R M I N A L S  450V pk M A X >  
HI LO HI LO I TO F R O N T  T E R M I N A L S  O R *  

0 A CURRENT FUSE 0 
i J 

Figure 4-20. Standard Instrument Rear Input Test Corineclions 

4-90. Preliminary Steps 

1. Short the Rear lnput HI and LO terminals and the IZ 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 thermal short (copper wire) is required fo r  this procedure. 

I .  Set t he  I-TP 3457A t o  the DC Voltage function (DCV) and the nun?ber of digits displayed (DIGITS 
DISP) t o  six. 

2. Test the HP 3457A input offset on the 30 V, 3 V and 300 niV ranges and record the reading of  
each range o n  the Test Record provided at  the end of this section. Begin with the 30 V range t o  allon 
any thermal voltages which might affect  the readings on  the lower ranges t o  dissipate. 

3. If any of  the offset readings are beyond the limits specified in Table 4-29 and on  the Test Record, 
the  instrument should be calibrated. Refer t o  Section V of this manual fo r  calibration procedures. 

3457A 

I n p u t  

Shor t  

Shor t  

Shor t  

3457A 

Range 

30  V 

3  v 
300 rnV 

3457A 

Table 4-29. DC Voltage Offset Test Limits (Rear Terminals) 

S e t  Up 

D C V  

D C V  

D C V  

90 day L i m i t s  1 y e a r  L i m i t s  

High 

+ 00.00020 V 

+ 0.000007 V 

+000.0040 rnV 

High 

+ 00.00020 V 

+ 0.000007 V 

+000.0040 mV 

Low 

- 00.00020 V 

- 0.000007 V 

-000 .0040  rnV 

Low 

- 00 .00020  V 

- 0 .000007  V 

- 0 0 0 . 0 0 4 0  rnV 



Operational Verification Tests 

Rear lnput Operational Verification Tests (Standard Instrument) Cont'd 

4-93. DC Current Function - Rear Terminal Offset Test 

4-94. Equipment Required. This procedure does not require any test equipment. 

1. Set the MP 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 1 A ranges. 

3. If 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. 

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. 

3457A 

I n p u t  

Open 

Open 

1. Set the HP 3457A to the 2-Wire Ohms F~unction, 3 Kohm range and the number of digits displayed 
(DIGITS DISP) to  six. 

Table 4-30. DC Current Offset Test Limits (Rear Terminals) 

1 year t i m i t s  

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

3457A 

Range 

3mA 

30 mA 

High 

+0.000104 mA 

+00.00104 MA 

3. If any of the offset readings are beyond the limits specified in Table 4-31 and on the Test Record, 
the instrument should be calibrated. Refer to Section V of this manual for calibration procedures. 

Low 

-0.000104 mA 

-00.00104 MA 

3457A 

Set Up 

D C I  

D C I  

4-97. 4-Wire Ohms Function - Offset Test 

3457A 

I nput  

Shor t  

Shor t  

Shor t  

4-98. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

90 day L i m i t s  

1. Set the HP 3457A to the 4-Wire Ohms Function (OHMF) and the number of digits displayed 
(DIGITS DISP) to six. 

High 

+0.000104 mA 

+00.00104 mA 

Table 4-31. 2-Wire Ohms Offset Test Limits (Rear Terminals) 

3457A 

Range 

3 Kohm 

30 Kohm 

300 Kohm 

Low 

-0.000104 MA 

-00.00104 mA 

3457A 

Set Up 

OHM 

OHM 

OHM 

90 day L i m i t s  

0.000207 Kohm 

00.00027 Kohm 

000.0010 Kohm 

1 year l i m i t s  

0.000207 Kohm 

00.00027 Kohm 

000.0010 Kohm 



Operational Verification Tests 

Rear lnput Operational Verification Tests (Standard Instrument) Cont'd 

2. Use the Test Record t o  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 o n  the Test Record, 
the instrument should be calibrated. Refer  t o  Section V of this man i~a l  f o r  calibration procedures. 

Rear lnput Operational Verification Tests 

(44491A General Purpose Relay Assy) 

3457A 

I n p u t  

Short 
S h o r t  

Short 

SHORTING WIRES 

4 4 4 9 1 A  RELAY 

Figure 4-21. HP 44491A Terminal Block Assembly Connections 

4-99. Preliminary S t e p s  

Table 4-32. 4-Wire Ohms Offset Tes t  Limits (Rear Terminals) 

3457A 

Range 

3 Kohm 

30 Kohm 
300 Kohm 

1. Connect shorting wires t o  the channel 10 inputs of the Terminal Block assembly as shown in 
Figure 4-2 1. 

2. Select the Scanner Input. (Press the TERM conf ig~~ra t ion  key, enter the number 2 and press the ENT 
key). 

3457A 

Set Up 

OHMF 

OHMF 

OHMF 

I NOTE I 

Thc 4449 1A Rclrcy A I Icmhly and thc 3457A M~~lt imctcr  mil rt havc hccit calihrrctcw' 
ar a ~rriil for [ h o e  I P S I J  10 apply. Calihratiori procc~dlrr~~s urtJ providtw' in Srction V 
o f  thi 5 nirrntrnl. 

90 day  Limits 

0.000007 Kohm 
00.00007 Kohm 

000.0008 Kohm 

1 year L i m i t s  

0.000007 Kohm 

00.00007 Kohm 

000.0008 Kohm 



Operational Verification Tests 

Rear Input Operational Verification Tests 
(44491A General Purpose Relay Assy) 

4-100. DC Voltage Function - 44491A Offset Test 

4-101. Equipment Required. Low thermal (copper) shorting wires are required fo r  this procedure. 

1. Set the I-IP 3457A t o  the DC Voltage function (DCV) and the number of digits displayed (DIGITS 
DISP) t o  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 o n  the 30 V, 3 V and 300 mV ranges and record the reading of  
each range o n  the Test Record provided a t  the end of this section. Begin with the 30 V range t o  allow 
any therrnal voltages which might affect the readings o n  I he lower ranges t o  dissipate. 

4. If any of  the offset readings a re  beyond the limits specified in Table 4-33 and on  the  Test Record, 
the instrument should be calibrated o r  repaired. Refer t o  Section V for  calibration procedures. 

3457A 

I nput 

S h o r t  

Short 
S h o r t  t 3457A 

Range 

Table 4-33. DC Voltage Offset Test Limits (44491A) 

4-102. 2-Wire Ohms Function - 44491A Offset Test Limits 

3 0 V  

3 V 

300 mV 

4-1 03. Equipment Required. Low therrnal (copper) shorting wires are required f o r  this procedure. 

3457A 

Set Up 

1. Set the H P  3457A t o  the 2-Wire Ohms Function, 3 Kohm range. Set the offset compensation 
(OFFSET COMP) on, and the number of  digits displayed (DIGITS DISP) t o  six. 

T e s t  L i m i t s  

H i g h  I Low 

DCV 

DCV 

DCV 

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

3. Use the Test Record t o  record the offset reading fo r  the 3 Kohm range. 

+ 00.00020 V 

+ 0.000010 V 

+000.0070 mV 

4. Test the ohms offset o n  channels 0 through 7 with the instrument set t o  the 3 Kohm range. Record 
the  reading of  each channel on the Test Record provided at  the end of this section. 

- 00.00020 V 

- 0 .000010 V 

-000.0070 mV 

5. If any of  the offset readings are beyond f 0.002207 KOhms, the instrument should be calibrated o r  
repaired. Refer t o  Section V fo r  calibration procedures. 

4-104. 4-Wire Ohms Function - 44491A Offset Test Limits 

4-105. Equipment Required. Low thermal (copper) shorting wires are required f o r  this procedure. 

I. Set the H P  3457A t o  the  4-Wire Ohms Function (OHMF). Set the offset  compensation (OFFSET 
COMP) on, and the number of digits displayed (DIGITS DISP) t o  six. 



Operational Verification Tests 

Rear lnput Operational Verification Tests 
(44491 A 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 ICohm range. 

4. If any of the offset reading is beyond * 0.000010 ICOhm, the instrument should be calibrated or 
repaired. Refer to  Section V for calibration procedures. 

4-106. DC Current Function - 44491A Offset Test Limits 

4-1 07. Equipment Required. This procedure does not require any test equipment. 

1. 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 1 A ranges. 

3. If either of the offset readings are beyond the limits specified in Table 4-34 and on the Test 
Record, the instrument should be calibrated or repaired. Refer to  Section V for calibration 
procedures. 

W A  
Input 

Rear lnput Operational Verification Tests 
(44492A 10 Channel Multiplex Assy) 

Open 

Open 

- 
4 4 4 9 2 A  RELAY 

\ 

3457A 

Range 

\ 
SHORTING WIRE 

Table 4-34. DC Current Offset Test Limits (44491A) 

3 m A l  D C I  

30  mA D C I  

Figure 4-22. HP 44492A Terminal Block Assembly Connections 

3457A 

Set  Up 

+0.000104 mA 

+00.00104 mA 

Test  L i m i t s  

-0 .000104 mA 

-00.00104 mA 

High Low 

I 



Operational Verification Tests 

Rear Input Operational Verification Tests 
(44492A 10 Channel Multiplex Assy) 

4-1 08. Preliminary Steps 

1. Connect a shorting 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 config~~ration key, enter the number 2 and press the ENT 
key). 

The 44492A Mlrltiplcxer Arscmhly and the 3457A Mllltimctcr rnrlsf have hccn 
calibrated as a ~mit  for these t e ~ t s  to apply. Calibration procedlrre.5 are provided irt 
Scction V o f  thi.5 manilal. 

4-109. DC Voltage Function - 44492A Offset Test 

4-1 10. Equipment Required. A low thermal (copper) shorting wire is required for this procedure. 

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 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. 

4-1 11. 2-Wire Ohms Function - 44492A Offset Test Limits 

4-1 12. Equipment Required. 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 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 reading for the 3 Kohm range. 

4. Test the ohms offset on channels 0 through 9 with the instmment set to  the 3 K o h n ~  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 f 0.004210 KOhm, the instrument should be calibrated or 
repaired. Refer to  Section V for calibration procedures. 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

H e w l e t t - P a c k a r d  Mode( 3457A 
D i g i t a l  M u t i m e t e r  

S e r i a l  Number 

T e s t  P e r f o r m e d  b y  

D a t e  

R e f e r e n c e  Tempera tu re  

D C  VOLTAGE TEST 

S t e p #  I n p u t  t o  S e t - U p  and H i g h  Read ing  Low T e s t  T e s t  

3457A C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i  1 

OFFSET TEST 

S h o r t  300 V Range 

S h o r t  30 V  Range 

S h o r t  3 V  Range 

S h o r t  300 mV Range 

S h o r t  30 mV Range 

GAIN TEST 

30  mV 30  mV Range 

300 mV 300 mV Range 

3 V  3 V  Range 

30  V  30 V  Range 

300 V  300 V  Range 

LINEARITY TEST 

3 V  3 V  Range 

2 V  3 V  Range 

1 V  3 V  Range 

- l V  3 V  Range 

- 2 V  3 V  Range 

- 3 V  3 V  Range 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

H e w l e t t - P a c k a r d  Model 3457A T e s t  P e r f o r m e d  by 
D i g i t a l  M u t i m e t e r  D a t e  

S e r i a l  Number R e f e r e n c e  Tempera tu re  

AC VOLTAGE TEST 

S t e p #  I n p u t  t o  S e t - U p  and H i g h  Read ing  Low T e s t  T e s t  
3457A C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i  l 

Se t  t h e  3457A t o  t h e  AC V o l t a g e  F u n c t i o n  and  r u n  t h e  AUTO-CAL 2 r o u t i n e .  

GAIN TEST 

3OmV, 1 KHz 

300mV,IKHz 

lV , lKHz  

2V, 1KHz 

3V,IKHz 

3OV, ?KHz 

3OOV, 1KHz 

3OV, IKHz 

3V, 1KHz 

300mV,IKHz 

3OmV, IKHz 

30 mVAC Range 

300 mVAC Range 

3 VAC Range 

3 VAC Range 

3 VAC Range 

30  VAC Range 

300 VAC Range 

300 VAC Range 

30  VAC Range 

3 VAC Range 

300 mVAC Range 

S e t  t h e  3457A t o  AC F a s t  Response (ACBANO > 400)  

FREQUENCY RESPONSE TEST 

30mV,IMHz 300 mVAC Range 039.6880 mV 020.3120 mV 

30mV,300KHz 300 mVAC Range 031.9180 mV 028.0820 mV 

30mV,100KHz 300 mVAC Range 030.4080 mV 029.5920 mV 

30mV,20KHz 300 mVAC Range 030.1510 mV 029.8490 mV 

30mV,6.5KHz 300 mVAC Range 030.1510 mV 029.8490 mV 

30mV,400Hz 300 mVAC Range 030.1510 mV 029.8490 mV 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

H e w l e t t - P a c k a r d  Model  3457A T e s t  P e r f o r m e d  by 

D i g i t a l  M u t i m e t e r  D a t e  

S e r i a l  Number R e f e r e n c e  T e m p e r a t u r e  

A C  VOLTAGE TEST ( C o n t ' d )  

S t e p #  I n p u t  t o  S e t - U p  and  H I  gh Read ing  Low T e s t  T e s t  

3457A C o n f i g u r a t i o n  L l rn l  t L i m i t  Pass F a i l  

FREQUENCY RESPONSE TEST ( C o n t ' d )  

300rnV,IMHz 300 mVAC Range 

300mV,300KHz 300 mVAC Range 

300mV,100KHz 300 mVAC Range 

300mV,20KHz 300 rnVAC Range 

300mV,6.5KHz 300 mVAC Range 

300mV,400Hz 300 mVAC Range 

300mV,IMHz 3 VAC Range 

300mV,300KHz 3 VAC Range 

300rnV,IOOKHz 3 VAC Range 

300mV,20KHz 3 VAC Range 

300mV,6.5KHz 3 VAC Range 

300mV,400Hz 3 VAC Range 

3 VAC Range 

3 VAC Range 

3 VAC Range 

3 VAC Range 

3 VAC Range 

3 VAC Range 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

H e w l e t t - P a c k a r d  Model  3457A T e s t  P e r f o r m e d  by 

D i g i t a t  M u t i m e t e r  D a t e  

S e r i a l  Number R e f e r e n c e  Tempera tu re  

AC VOLTAGE TEST ( C o n t ' d )  

S t e p #  I n p u t  t o  S e t - U p  and H i g t ~  Read ing  Low T e s t  T e s t  

3457A C o n f i g u r a t i o n  L l m ~ t  L i m i t  Pass F a i l  

FREQUENCY RESPONSE TEST ( C o n t ' d )  

S e t  t h e  3457A t o  AC Slow Response (ACBAND < 400)  

3V.100Hz 3 VAC Range 3.008800 V -- 

3V,45Hz 3 VAC Range 3.026800 V -- 

3V,20Hz 3 VAC Range 3.026800 V 

300mV,100Hz 300 mVAC Range 300.8800 mV 

300mV,45Hz 300 mVAC Range 302.6800 mV 

300mV,2OHz 300 mVAC Range 302.6800 mV 

FREQUENCY TEST 

S t e p #  I n p u t  t o  S e t - U p  and  H i g h  Read ing  Low T e s t  T e s t  

3457A C o n f i g u r a t i o n  L i rn i  t L i m i t  Pass F a i l  

1  1V,20Hz 3 VAC Range 20.01000 Hz 19.99000 Hz 

2 lV, IMHz 3 VAC Range 1.000100 MHz 0.999900 MHz 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

Hew le t t -Packa rd  Model 3457A 
D i g i t a l  Mut imeter  
S e r i a l  Number 

DC CURRENT TEST 

Step# I n p u t  t o  Set -Up and High 
3457A C o n f i g u r a t i o n  L i m i t  

Reading 

Test Performed by  
Date 
Reference Temperature 

Low Test  Tes t  
L i m i t  Pass F a i l  

OFFSET TEST 

Open 

Open 

Open 

Open 

Open 

GAIN TEST 

300 uA 

3 mA 

30 mA 

300 mA 

1 A 

300 uADCI Range 

3 mADCl Range 

30 mADCI Range 

300 mADCI Range 

1 ADCI Range 

300 uADC1 Range 

3 mADCI Range 

30 mADCI Range 

300 mADC1 Range 

1 ADCI Range 

A C  CURRENT TEST 

Step# I n p u t  t o  Set-Up and High 
3457A C o n f i g u r a t i o n  L i m i t  

Reading Low Test Test  
L i m i t  Pass F a i l  

GAIN TEST 

1 30mA 30 mAAC1 Range 30.10300 mA 29.89700 mA 

2 300 mA 300 mAACI Range 301.0300 mA 298.9700 mA 

3 1 A  1 A A C I  Range 1 .005300 A 0.994700 A 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

H e w L e t t - P a c k a r d  Model 3457A 
D i g i t a l  M u t i m e t e r  

S e r i a l  Number 

Tes t  P e r f o r m e d  by 

D a t e  

Re fe rence  Tempera tu re  

2.WIRE OHMS TEST 

Step#  I n p u t  t o  S e t - U p  and H igh  Reading Low Tes t  T e s t  

3457A C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i  l 

OFFSET TEST 

S h o r t  30 Ohm Range 

S h o r t  300 Ohm Range 

S h o r t  3 KOhm Range 

S h o r t  30 KOhm Range 

S h o r t  300 KOhm Range 

S h o r t  3 MOhm Range 

S h o r t  30 MOhm Range 

G A I N  TEST 

30 Ohm 30 Ohm Range 

300 Ohm 300 Ohm Range 

3 KOhm 3 KOhm Range 

30 KOhm 30 KOhm Range 

300  KOhm 300 KOhm Range 

3 MOhm 3 MOhm Range 

3 0  MOhm 30 MOhm Range 

+ 00.20335 ohm - 00.20335 ohm 

+ 000.2035 ohm - 000.2035 ohm 

+ 0.000207 Kohm - 0.000207 Kohm 

+ 00.00027 Kohm - 00.00027 Kohm 

+ 000.0010 Kohm - 000.0010 Kohm 

+ 0.000014 Mohm - 0.000014 Mohm 

+ 00.00083 Mohm - 00.00083 Mohm 

30.20530 ohm 29.79470 ohm 

300.2170 ohm 299.7830 ohm 

3.000312 Kohm 2.999688 Kohm 

30.00132 Kohm 29.99868 Kohm 

300.0130 Kohm 299.9870 Kohm 

3.000179 Mohm 2.999821 Mohm 

30.00833 Mohm 29.99167 Mohm 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

H e w l e t t - P a c k a r d  Model 3457A 
D i g i t a l  M u t i m e t e r  

S e r i a l  Number 

Tes t  P e r f o r m e d  by 

D a t e  

Re fe rence  Tempera tu re  

4-WIRE OHMS TEST 

Step#  I n p u t  t o  S e t - U p  and H igh  Reading Low Tes t  T e s t  

3457A C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i l  

OFFSET TEST 

S h o r t  30 Ohm Range 

S h o r t  300 Ohm Range 

S h o r t  3 KOhm Range 

S h o r t  30 KOhm Range 

S h o r t  300 KOhm Range 

S h o r t  3 MOhm Range 

S h o r t  30 MOhm Range 

GAIN TEST 

3 0  Ohm 30 Ohm Range 

300 Ohm 300 Ohm Range 

3 KOhm 3 KOhm Range 

3 0  KOhm 30 KOhm Range 

300  KOhm 300 KOhm Range 

3 MOhm 3 MOhm Range 

30 MOhm 30 MOhm Range 

+ 00.00335 ohm - 00.00335 ohm 

+ 000.0035 ohm - 000.0035 ohm 

+ 0.000007 Kohm - 0.000007 Kohm 

+ 00.00007 Kohm - 00.00007 Kohm 

+ 000.0008 Kohm - 000.0008 Kohm 

+ 0.000014 Mohm - 0.000014 Mohm 

+ 00.00083 Mohm - 00.00083 Mohm 

30.00530 ohm 29.99470 ohm 

300.0170 ohm 299.9830 ohm 

3.000112 Kohm 2.999888 Kohm 

30.00112 Kohm 29.99888 Kohm 

300.0128 Kohm 299.9872 Kohm 

3.0001 7 9  Mohm 2.999821 Mohm 

30.00833 Mohm 29.99167 Mohm 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

H e w l e t t - P a c k a r d  Model 3457A 

D i g i t a l  M u t i m e t e r  

S e r i a l  Number 

Tes t  P e r f o r m e d  by 

D a t e  

Re fe rence  Tempera tu re  

REAR INPUT TESTS (STANDARD INSTRUMENT) 

S tep#  I n p u t  t o  S e t - U p  and H igh  Reading Low T e s t  T e s t  

3457A C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i l  

DC VOLTAGE OFFSET TEST (Rear T e r m i n a l s )  

S h o r t  300 V  Range + 000.0007 V  

S h o r t  30 V  Range + 00.00020 V  

S h o r t  3 V  Range + 0.000007 V  

S h o r t  300 mV Range + 000.0040 mV 

S h o r t  30 mV Range + 00.00385 mV 

DC CURRENT OFFSET TEST (Rear T e r m i n a l s )  

Open 300 uADCl Range + 000.0104 uA 

Open 3 mADCI Range + 0.000104 mA 

Open 30 mADC1 Range + 00.00104 mA 

Open 300 mADCl Range + 000.0204 mA 

Open 3 ADCI Range + 0.000604 A  

2-WIRE OHMS OFFSET TEST (Rear T e r m i n a l s )  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

30 Ohm Range + 00.20335 ohm 

300 Ohm Range + 000.2035 ohm 

3 KOhm Range + 0.000207 Kohm 

30 KOhm Range + 00.00027 Kohm 

300 KOhm Range + 000.0010 Kohm 

3 MOhm Range + 0.000014 Mohm 

30 MOhm Range + 00.00083 Mohm 

- - 00.20335 ohm 

- 000.2035 ohm 

- 0.000207 Kohrn 

- 00.00027 Kohm 

- 000.0010 Kohm 

- 0.000014 Mohm 

- 00.00083 Mohm 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

- - 

H e w l e t t - P a c k a r d  Model 3457A 
D i g i t a l  M u t i m e t e r  

S e r i a l  Number 

Tes t  P e r f o r m e d  b y  

D a t e  

Re fe rence  Tempera tu re  

REAR INPUT TESTS (STANDARD INSTRUMENT) 

s t e p #  I n p u t  t o  S e t - U p  and H igh  Reading Low T e s t  T e s t  

3457A C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i  l 

4-WIRE OHMS OFFSET TEST (Rear T e r m i n a l s )  

18 S h o r t  

19 S h o r t  

2 0 S h o r t  

2 1 S h o r t  

2 2 S h o r t  

23 S h o r t  

24 S h o r t  

30 Ohm Range + 00.00335 ohm - 00.00335 ohm 

300 Ohm Range + 000.0035 ohm - 000.0035 ohm 

3 KOhm Range + 0.000007 Kohm - 0.000007 Kohm 

30 KOhm Range + 00.00007 Kohm - 00.00007 Kohm 

300 KOhm Range + 000.0008 Kohm - 000.0008 Kohm 

3 MOhm Range + 0.000014 Mohm - 0.000014 Mohm 

30 MOhm Range + 00.00083 Mohm - 00.00083 Mohm 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

Hew le t t -Packa rd  Model 3457A Test  Performed by 
D i g i t a l  Mut imeter  Date  

S e r i a l  Number Reference Temperature 

REAR INPUT TESTS (44491A General Purpose Re lay  Assy) 

Step# 3457 Set -Up and High Reading Low Tes t  Tes t  

I n p u t  C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i l  

DC VOLTAGE OFFSET TEST (44491A) 

Sho r t  

Sho r t  

Sho r t  

Sho r t  

Sho r t  

Sho r t  

Sho r t  

Sho r t  

Sho r t  

Sho r t  

Sho r t  

Sho r t  

300 V Rng (Chan 0)  

30 V Rng (Chan 0)  

3 V Rng (Chan 0)  

300 mV Rng (Chan 0)  

30 mV Rng (Chan 0)  

30 mV Rng (Chan 1)  

30 mV Rng (Chan 2)  

30 mV Rng (Chan 3 )  

30 mV Rng (Chan 4) 

30 mV Rng (Chan 5)  

30 mV Rng (Chan 6 )  

30 mV Rng (Chan 7 )  

2-WIRE OHMS OFFSET TEST (44491A) 

Sho r t  30 MOhm Rng (Chan 0)  + 00.00086 MOhm 

Sho r t  3 MOhm Rng (Chan 0)  + 0.000019 MOhm 

Sho r t  300 KOhm Rng (Chan 0 )  + 000.0033 KOhm 

Sho r t  30 KOhm Rng (Chan 0)  + 00.00230 KOhm 

Sho r t  3 KOhm Rng (Chan 0)  + 0.002210 KOhm 

Sho r t  300 Ohm Rng (Chan 0)  + 002.2065 Ohm 

Sho r t  30 Ohm Rng (Chan 0)  + 02.20635 Ohm 

- 00.00086 MOhm 

- 0.000019 MOhm 

- 000.0033 KOhm 

- 00.00230 KOhm 

- 0.002210 KOhm 

- 002.2065 Ohm 

- 02.20635 Ohm 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

Hew le t t -Packa rd  Model 3457A Test  Performed b y  

D i g i t a l  Mut imeter  Date 
S e r i a l  Number Reference Temperature 

REAR INPUT TESTS (44491A General Purpose Relay Assy) 

Step# 3457 Set -Up and High Reading Low Tes t  Tes t  

I n p u t  C o n f i g u r a t i o n  L i m i t  L i m i t  Pass Fa i  1 

Sho r t  30 Ohm Rng (Chan 1 )  + 02.20635 Ohm - 02.20635 Ohm 

S h o r t  30 Ohm Rng (Chan 2 )  + 02.20635 Ohm - 02.20635 Ohm 

Sho r t  30 Ohm Rng (Chan 3 )  + 02.20635 Ohm - 02.20635 Ohm 

Sho r t  30 Ohm Rng (Chan 4)  + 02.20635 Ohm - 02.20635 Ohm 

Sho r t  30 Ohm Rng (Chan 5 )  + 02.20635 Ohm - 02.20635 Ohm 

Sho r t  30 Ohm Rng (Chan 6 )  + 02.20635 Ohm - 02.20635 Ohm 

Sho r t  30 Ohm Rng (Chan 7) + 02.20635 Ohm - 02.20635 Ohm 

4-WIRE OHMS OFFSET TEST (44491A) 

Sho r t  30 Ohm Rng (Chan 10) + 00.00635 Ohm - 00.00635 Ohm 

Sho r t  300 Ohm Rng (Chan 10) + 000.0065 Ohm - 000.0065 Ohm 

Sho r t  3 KOhm Rng (Chan 10) + 0.000010 KOhm - 0.000010 KOhm 

Sho r t  30 KOhm Rng (Chan 10) + 00.00010 KOhm - 00.00010 KOhm 

Sho r t  300 KOhm Rng (Chan 10) + 000.0011 KOhm - 000.0011 KOhm 

Sho r t  3 MOhm Rng (Chan 10) + 0.000017 MOhm - 0.000017 MOhm 

Sho r t  30 MOhm Rng (Chan 10) + 00.00086 MOhm - 00.00086 MOhm 

DC CURRENT OFFSET TEST (44491A) 

Open 300 uA Range + 000.0104 uA - 000.0104 UA 

Open 3 mA Range + 0.000104 mA - 0.000104 mA 

Open 30 mA Range + 00.00104 mA - 00.00104 mA 

Open 300 mA Range + 000.0204 mA - 000.0204 mA 

Open 3 A Range + 0.000604 A - 0.000604 A 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

H e w l e t t - P a c k a r d  Model 3457A 

D i g i t a l  M u t i m e t e r  

S e r i a l  Number 

Tes t  P e r f o r m e d  by 

D a t e  

Re fe rence  Tempera tu re  

REAR INPUT TESTS (44492A 10 Channel M u l t i p l e x  Assy)  

S tep#  3457 S e t - U p  and H igh  Reading Low Tes t  Tes t  

I n p u t  C o n f i g u r a t i o n  L i m i t  L i m i  t Pass F a i  L 

DC VOLTAGE OFFSET T E S T  (44492A) 

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

300 V Rng (Chan 0 )  

30  V Rng (Chan 0 )  

3 V Rng (Chan 0 )  

300 mV Rng (Chan 0)  

300 mV Rng (Chan 1 )  

300 mV Rng (Chan 2 )  

300 mV Rng (Chan 3 )  

300 mV Rng (Chan 4 )  

300 mV Rng (Chan 5 )  

300 mV Rng (Chan 6 )  

300 mV Rng (Chan 7 )  

300 mV Rng (Chan 8 )  

300 mV Rng (Chan 9 )  

2.WIRE OHMS OFFSET TEST (44492A) 

S h o r t  30  MOhm Rng (Chan 0 )  + 00.00086 KOhm 

S h o r t  3 MOhm Rng (Chan 0 )  + 0.000021 MOhm 

S h o r t  300 KOhm Rng (Chan 0 )  + 000.0033 KOhm 

S h o r t  30  KOhm Rng (Chan 0 )  + 00.00230 KOhm 

S h o r t  3 KOhm Rng (Chan 0 )  + 0.002210 KOhm 

S h o r t  300 Ohm Rng (Chan 0 )  + 004.2065 Ohm 

S h o r t  300 Ohm Rng (Chan 1) + 004.2065 Ohm 

- 00.00086 KOhm 

- 0.000021 MOhm 

- 000.0033 KOhm 

- 00.00230 KOhm 

- 0.002210 KOhm 

- 004.2065 Ohm 

- 004.2065 Ohm 



PERFORMANCE TEST CARD 
90 DAY LIMITS 

H e w l e t t - P a c k a r d  Model 3457A Tes t  Per fo rmed b y  

D i g i t a l  M u t i m e t e r  D a t e  

S e r i a l  Number Re fe rence  Tempera tu re  

REAR INPUT TESTS (44492A 10 Channel M u l t i p l e x  Assy)  

S tep#  3457 S e t - U p  and H igh  Reading Low Tes t  Tes t  

1 n p u t  C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i  1 

2-WIRE OHMS OFFSET TEST (44492A) CONT'D 

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

300 Ohm Rng 

300 Ohm Rng 

300 Ohm Rng 

300 Ohm Rng 

300 Ohm Rng 

300 Ohm Rng 

300 Ohm Rng 

300 Ohm Rng 

(Chan 2)  

(Chan 3 )  

(Chan 4 )  

(Chan 5 )  

(Chan 6 )  

(Chan 7) 

(Chan 8) 

(Chan 9 )  

+ 004.2065 Ohm 

+ 004.2065 Ohm 

+ 004.2065 Ohm 

+ 004.2065 Ohm 

+ 004.2065 Ohm 

+ 004.2065 Ohm 

+ 004.2065 Ohm 

+ 004.2065 Ohm 

- 004.2065 ohm 

- 004.2065 Ohm 

- 004.2065 Ohm 

- 004.2065 Ohm 

- 004.2065 Ohm 

- 004.2065 Ohm 

- 004.2065 Ohm 

- 004.2065 Ohm 



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

-- 

H e w l e t t - P a c k a r d  Model 3457A 

D i g i t a l  M u t i m e t e r  

S e r i a l  Number 

Tes t  P e r f o r m e d  b y  

D a t e  

R e f e r e n c e  Tempera tu re  

DC VOLTAGE TEST 

S t e p #  I n p u t  t o  S e t - U p  and H igh  Reading Low T e s t  T e s t  

3457A C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i  1  

OFFSET TEST 

S h o r t  300 V  Range 

S h o r t  3 0  V  Range 

S h o r t  3  V  Range 

S h o r t  300 mV Range 

S h o r t  30 mV Range 

GAIN TEST 

30 mV 30 rnV Range 

300 mV 300 mV Range 

3  V  3  V  Range 

30 V  30 V  Range 

300 V  300 V  Range 

LINEARITY TEST 

3  V  3  V  Range 

2 V  3  V  Range 

1 V  3  V  Range 

- l V  3 V  Range 

- 2 V  3  V  Range 

- 3 V  3  V  Range 



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

t l e w l e t t - P a c k a r d  Model  3457A T e s t  P e r f o r m e d  b y  

D i g i t a l  M u t i m e t e r  D a t e  

S e r i a l  Number R e f e r e n c e  T e m p e r a t u r e  

AC VOLTAGE TEST 

S t e p #  I n p u t  t o  S e t - U p  and  H i g h  Read ing  Low T e s t  T e s t  

3457A C o n f i g u r a t i o n  L i m ~  t L i m i t  Pass F a i l  

S e t  t h e  3457A t o  t h e  AC V o l t a g e  F u n c t i o n  and r u n  t h e  AUTO-CAL 2 r o u t i n e .  

GAIN TEST 

301nV,lKHz 30  rrtVAC Range 30.06420 rnV 

3001rlV, 1KHz 300 mVAC Range 300.6420 I ~ V  

IV , lKHz  3 VAC Range 1 .003020 V 

2V,IKHz 3 VAC Range 2.004720 V 

3V,IKHz 3 VAC Range 3.006420 V 

30V,IKHz 30  VAC Range 30.06420 V 

300V,IKHz 300 VAC Range 300.8220 V 

30V,IKHz 300 VAC Range 30.2010 V 

3V,IKHz 30  VAC Range 3.01830 V 

300mV,IKHz 3 VAC Range .301830 V 

30mV,IKHz 300 mVAC Range 30.1830 mV 

S e t  t h e  3457A t o  AC F a s t  Response (ACBAND > 400)  

FREQUENCY RESPONSE TEST 

30mV,IMHz 300  mVAC Range 039.7200 mV 020.2800 rnV 

30mV,300KHz 300 mVAC Range 031.9500 mV 028.0500 mV 

30mV,100KHz 300 mVAC Range 030.4400 mV 029.5600 mV 

30mV,20Ktlz 300 mVAC Range 030.1830 rnV 029.8170 mV 

30mV,6.5KHz 300 mVAC Range 030.1830 mV 029.8170 mV 

30mV,400Hz 300  mVAC Range 030.1830 I ~ V  029.8170 mV 



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

I l e w l e t t - P a c k a r d  M o d e l  3i t57A T e s t  P e r f o r m e d  by 

D i g i t a l  M u t i m e t e r  D a t e  

S e r i a l  Number Re f  e r e n c e  T e m p e r a t u r e  

AC VOLTAGE TEST ( C o n t ' d )  

S t e p #  I n p u t  t o  S e t - U p  a n d  H i  gl i  R e a d i n g  Low T e s t  T e s t  

3457A Con f  i g u r s t  i o n  L i m i t  L i m i t  P a s s  F a i l  

FREQUENCY RESPONSE TEST ( C o n t ' d )  

300mV,IMHz 3 0 0  mVAC Range 

300mV.300KHz 3 0 0  mVAC Range 

300mV,100KHz 3 0 0  mVAC Range 

300mV,20KHz 3 0 0  mVAC Range 

300mV.6.5KHz 3 0 0  mVAC Range 

300mV.400Hz 3 0 0  mVAC Range 

300mV.IMHz 3  VAC Range 

300mV,300KHz 3  VAC Range 

300mV,IOOKHz 3  VAC Range 

300mV,20KHz 3  VAC Range 

300mV,6.5KHz 3  VAC Range 

300mV.400Hz 3  VAC Range 

3 VAC Range 

3  VAC Range 

3  VAC Range 

3  VAC Range 

3  VAC Range 

3 VAC Range 



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

l i e ~ l e t t - P a c k a r d  Model 3457A 

D i g i t a l  M u t i m e t e r  

S e r i a l  Number 

T e s t  P e r f o r m e d  b y  

D a t e  

R e f e r e n c e  T e m p e r a t u r e  

AC VOLTAGE TEST ( C o n t l d )  

S t e p #  I n p u t  t o  S e t - U p  and  H i gh Read ing  Low T e s t  T e s t  
3457A C o n f i g u r a t i o n  L i rn i  t L i rn i  t Pass F a i  t 

FREQUENCY RESPONSE TEST ( C o n t l d )  

S e t  t h e  3457A t o  A C  S low Response (ACBAND < 400)  

3V,100Hz 3  VAC Range 3.008820 V  

3V,45Hz 3  VAC Range 3.019320 V 

3V,ZOHt 3  VAC Range 3.019320 V  

30OrnV,100Hz 300 mVAC Range 300.8820 mV 

300rnV.45Hz 300 mVAC Range 301.9320 rnV 

300mV,20Hz 300 mVAC Range 301.9320 rnV 

FREQUENCY TEST 

S t e p #  I n p u t  t o  S e t - U p  and  H i g h  Read ing  Low T e s t  T e s t  

3457A C o n f i g u r a t i o n  L i m i  t L i rn i  t Pass F a i l  

1 1V,20Hz 3 VAC Range 20.01000 Hz 19.99000 Hz 

2 IV,IMHz 3  VAC Range 1.000100 MHz 0.999900 MHz 



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

H e w l e t t - P a c k a r d  Model 3457A 

D i g i t a l  M u t i m e t e r  

S e r i a l  Number 

Tes t  P e r f o r m e d  by 

D a t e  

R e f e r e n c e  Tempera tu re  

DC CURRENT TEST 

S t e p #  I n p u t  t o  S e t - U p  and H igh  Reading Low T e s t  T e s t  

3457A C o n f i g u r a t i o n  L i rn i  t L i m i t  Pass F a i l  

OFFSET TEST 

Open 300 uADCl Range 

Open 3 mADCI Range 

Open 30 mADCI Range 

Open 300 mADCI Range 

Open 1 ADCI Range 

GAIN TEST 

300 uA 300 uADCI Range 

3 mA 3 mADCI Range 

3 0  mA 30 mADCI Range 

300 mA 300 mADCI Range 

1 A 1 ADCl Range 

AC CURRENT TEST 

S t e p #  I n p u t t o  S e t - U p a n d  H i g h  Reading Low T e s t  T e s t  

3457A C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i l  

GAIN TEST 

1 3 0 m A  3 0  mAACI Range 30.12700 mA 29.87300 mA 

2 300 mA 300 mAACI Range 301.2700 mA 298.7300 mA 

3 1 A  1 AACI Range 1 .007100 A 0.992900 A 



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

H e w l e t t - P a c k a r d  Model 3457A 

D i g i t a l  M u t i m e t e r  

S e r i a l  Number 

Tes t  Per fo rmed b y  

Da te  

Re fe rence  Tempera tu re  

?-WIRE OHMS TEST 

Step#  I n p u t  t o  S e t - U p  and High Reading Low T e s t  Tes t  
3457A C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i  1 

OFFSET TEST 

S h o r t  30 Ohm Range 

S h o r t  300 Ohm Range 

S h o r t  3 KOhm Range 

S h o r t  30 KOhm Range 

S h o r t  300 KOhm Range 

S h o r t  3 MOhm Range 

S h o r t  30 MOhm Range 

GAIN TEST 

30 Ohm 30 Ohm Range 

300 Ohm 300 Ohm Range 

3 KOhm 3 KOhm Range 

30 KOhm 30 KOhm Range 

300 KOhm 300 KOhm Range 

3 MOhm 3 MOhm Range 

30 MOhm 30 MOhm Range 

+ 00.20335 ohm - 00.20335 ohm 

+ 000.2035 ohm - 000.2035 ohm 

+ 0.000207 Kohm - 0.000207 Kohm 

+ 00.00027 Kohm - 00.00027 Kohm 

+ 000.0010 Kohm - 000.0010 Kohm 

+ 0.000014 Mohrn - 0.000014 Mohm 

+ 00.00083 Mohrn - 00.00083 Mohm 

30.20560 ohm 29.79440 ohm 

300.2200 ohm 299.7800 ohm 

3.000357 Kohm 2.999643 Kohm 

30.00177 Kohm 29.99823 Kohm 

300.0160 Kohm 299.9840 Kohm 

3.000209 Mohm 2.999791 Mohm 

30.01283 Mohm 29.9871 7 Mohm 



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

I l e w l e t t - P a c k a r d  Model 3457A Tes t  Per fo rmed by 

D i g i t a l  M u t i m e t e r  D a t e  

S e r i a l  Number Re fe rence  Tempera tu re  

4 - W I R E  OHMS TESl 

S tep#  I n p u t  t o  Se t -Up  and High Reading Low Tes t  T e s t  

3457A C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i  1 

OFFSET TEST 

S h o r t  30 Ohm Range 

S h o r t  300 Ohm Range 

S h o r t  3  KOhm Range 

S h o r t  30 KOhm Range 

S h o r t  300 KOhm Range 

S h o r t  3  MOhm Range 

S h o r t  30 MOhm Range 

GAIN TEST 

30 Ohm 3 0  Ohm Range 

300 Ohm 300 Ohm Range 

3  KOhm 3  KOhm Range 

30 KOhm 30 KOhm Range 

300 KOhm 300 KOhm Range 

3  MOhm 3  MOhm Range 

30 MOhm 30 MOhm Range 

+ 00.00335 ohm - 00.00335 ohm 

+ 000.0035 ohm - 000.0035 ohm 

+ 0.000007 Kohm - 0.000007 Kohm 

+ 00.00007 Kohm - 00.00007 Kohm 

+ 000.0008 Kohm - 000.0008 Kohm 

+ 0.000014 Mohm - 0.000014 Mohm 

+ 00.00083 Mohm - 00.00083 Mohm 

30.00560 ohm 29.99440 ohm 

300.0200 ohm 299.9800 ohm 

3.000157 Kohm 2.999843 Kohm 

30.00157 Kohm 29.99843 Kohm 

300.0158 Kohm 299.9842 Kohm 

3.000209 Mohm 2.999791 Mohm 

30.01283 Mohm 29.9871 7  Mohm 



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

H e w l e t t - P a c k a r d  Model 3457A 

D i g i t a l  M u t i m e t e r  

S e r i a l  Number 

Tes t  Per fo rmed by 

D a t e  

Re fe rence  Tempera tu re  

REAR INPUT TESTS (STANDARD INSTRUMENT) 

S tep#  I n p u t  t o  S e t - U p  and H igh  Readi ng  Low T e s t  T e s t  

3457A C o n f i g u r a t i o n  L i rn i  t L i m i t  Pass F a i l  

DC VOLTAGE OFFSET TEST (Rear T e r m i n a l s )  

S h o r t  300 V Range + 000.0007 V  

S h o r t  30 V  Range + 00.00020 V 

S h o r t  3 V  Range + 0.000007 V  

S h o r t  300 mV Range + 000.0040 mV 

S h o r t  30 mV Range + 00.00385 mV 

DC CURRENT OFFSET TEST (Rear T e r m i n a l s )  

Open 300 uADCI Range + 000.0104 uA 

Open 3 mADCI Range + 0.000104 mA 

Open 30 mADCl Range + 00.00104 mA 

Open 300 mADCI Range + 000.0204 mA 

Open 1 ADCI Range + 0.000604 A  

2-WIRE OHMS OFFSET TEST (Rear T e r m i n a l s )  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

30 Ohm Range + 00.20335 ohm 

300 Ohm Range + 000.2035 ohm 

3 KOhm Range + 0.000207 Kohm 

30 KOhm Range + 00.00027 Kohm 

300 KOhm Range + 000.0010 Kohm 

3 MOhm Range + 0.000014 Mohm 

30 MOhm Range + 00.00083 Mohm 

- 00.20335 ohm 

- 000.2035 ohm 

- 0.000207 Kohm 

- 00.00027 Kohm 

- 000.0010 Kohm 

- 0.000014 Mohm 

- 00.00083 Mohm 



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

- 
Hew 

D i g  

Ser 

L e t t - P a c k a r d  Model 3457A 

i t a l  M u t i m e t e r  

i a l  Number 

Tes t  Per fo rmed b y  

D a t e  

Re fe rence  Tempera tu re  

REAR INPUT TESTS (STANDARD INSTRUMENT) 

S tep#  I n p u t  t o  S e t - U p  and H igh  Reading Low Tes t  Tes t  

3457A C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i l  

4-WIRE OHMS OFFSET TEST (Rear T e r m i n a l s )  

1 8  s h o r t  

19 S h o r t  

20 S h o r t  

2  1  S h o r t  

22 S h o r t  

2  3  S h o r t  

2 4 S h o r t  

30 Ohm Range + 00.00335 ohm 

300 Ohm Range + 000.0035 ohm 

3  KOhm Range + 0.000007 Kohm 

30 KOhm Range + 00.00007 Kohm 

300 KOhm Range + 000.0008 Kohm 

3  MOhm Range + 0.000014 Mohm 

3 0  MOhm Range + 00.00083 Mohm 

- 00.00335 ohm 

- 000.0035 ohm 

- 0.000007 Kohm 

- 00.00007 Kohm 

- 000.0008 Kohm 

- 0.000014 Mohm 

- 00.00083 Mohm 



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

H e w l e t t - P a c k a r d  Modcl 3457A 

D i g i t a l  M u t i m e t e r  

S e r i a l  Number 

Tes t  Per fo rmed b y  

D a t e  

Re fe rence  Tempera tu re  

REAR INPUT TESTS (44491A General  Purpose R e l a y  Assy)  

S tep#  3457 S e t - U p  and H igh  Reading Low Tes t  Tes t  

I npu t C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i  1 

DC VOLTAGE OFFSET TEST (44491A) 

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

300 V Rng (Chan 0 )  

30 V Rng (Chan 0 )  

3 V Rng (Chan 0 )  

300 mV Rng (Chan 0 )  

30 mV Rng (Chon 0 )  

30  mV Rng (Chan 1)  

30  mV Rng (Chan 2 )  

30 mV Rng (Chan 3 )  

30 mV Rng (Chan 4 )  

30 mV Rng (Chan 5) 

30 mV Rng (Chan 6 )  

30 mV Rng (Chan 7 )  

2-WIRE OHMS OFFSET TEST (44491A) 

S h o r t  30 MOhm Rng (Chan 0 )  + 00.00086 MOhm 

S h o r t  3 MOhm Rng (Chan 0 )  + 0.000019 MOhm 

S h o r t  300 KOhm Rng (Chan 0 )  + 000.0033 KOhm 

S h o r t  30  KOhm Rng (Chan 0 )  + 00.00230 KOhm 

S h o r t  3 KOhm Rng (Chan 0 )  + 0.002210 KOhm 

S h o r t  300 Ohm Rng (Chan 0 )  + 002.2065 Ohm 

S h o r t  30 Ohm Rng (Chan 0 )  + 02.20635 Ohm 

- 00.00086 MOhm 

- 0.000019 MOhm 

- 000.0033 KOhm 

- 00.00230 KOhm 

- 0.002210 KOhm 

- 002.2065 Ohm 

- 02.20635 Ohm 



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

l l e w l e t t - P a c k a r d  Model 3457A Tes t  Per fo rmed b y  

D i g i t a l  M u t i m e t e r  D a t e  

S e r i a l  Number Re fe rence  Temperature 

REAR INPUT TESTS (44491A General  Purpose Re lay  Assy)  

S tep#  3457 Se t -Up  and H igh  Reading Low T e s t  Tes t  

1 n p u t  C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i l  

S h o r t  30 Ohm Rng (Chan 1)  + 02.20635 Ohm 

S h o r t  30 Ohm Rng (Chan 2) + 02.20635 Ohm 

S h o r t  30 Ohm Rng (Chan 3 )  + 02.20635 Ohm 

S h o r t  30  Ohm Rng (Chan 4 )  + 02.20635 Ohm 

S h o r t  30  Ohm Rng (Chan 5 )  + 02.20635 Ohm 

S h o r t  30 Ohm Rng (Chan 6 )  + 02.20635 Ohm 

S h o r t  30 Ohm Rng (Chan 7)  + 02.20635 Ohm 

4-WIRE OHMS OFFSET TEST (44491A) 

S h o r t  3 0  Ohm Rng (Chan 10)  + 00.00635 Ohm 

S h o r t  300 Ohm Rng (Chan 10)  + 000.0065 Ohm 

S h o r t  3 KOhm Rng (Chan 10)  + 0.000010 KOhm 

S h o r t  30 KOhm Rng (Chan 10)  + 00.00010 KOhm 

S h o r t  300 KOhm Rng (Chan 10)  + 000.0011 KOhm 

S h o r t  3 MOhm Rng (Chan 10)  + 0.000017 MOhm 

S h o r t  30  MOhm Rng (Chan 10)  + 00.00086 MOhm 

DC CURRENT OFFSET TEST (44491A) 

Open 300 uA Range + 000.0104 uA 

open 3 mA Range + 0.000104 mA 

Open 30  mA Range + 00.00104 mA 

Open 300 mA Range + 000.0204 mA 

Open 3 A Range + 0.000604 A 

- 02.20635 Ohm 

- 02.20635 Ohm 

- 02.20635 Ohm 

- 02.20635 Ohm 

- 02.20635 Ohm 

02.20635 Ohm 

- 02.20635 Ohm 

- 00.00635 Ohm 

- 000.0065 Ohm 

- 0.000010 KOhm 

- 00.00010 KOhm 

- 000.0011 KOhm 

- 0.000017 MOhm 

- 00.00086 MOhm 



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

t l e w l e t t - P a c k a r d  Model 3457A 

D i g i t a l  M u t i m e t e r  

S e r i a l  Number 

Tes t  P e r f o r m e d  b y  

D a t e  
Re fe rence  Tempera tu re  

REAR INPUT TESTS (44492A 10 Channel M u l t i p l e x  Assy)  

S tep#  3457 S e t - U p  and H igh  Reading Low T e s t  T e s t  
I n p u t  C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i  1 

DC VOLTAGE OFFSET TEST (44492A) 

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

300 V Rng (Chan 0 )  

30  V Rng (Chan 0 )  

3 V Rng (Chan 0 )  

300 mV Rng (Chan 0 )  

300 mV Rng (Chan 1)  

300 mV Rng (Chan 2 )  

300 mV Rng (Chan 3 )  

300 mV Rng (Chan 4 )  

300 mV Rng (Chan 5) 

300 mV Rng (Chan 6 )  

300 mV Rng (Chan 7 )  

300 mV Rng (Chan 8 )  

300 mV Rng (Chan 9 )  

2-WIRE OHMS OFFSET TEST (44492A) 

S h o r t  30  MOhm Rng (Chan 0 )  + 00.00086 KOhm 

S h o r t  3 MOhm Rng (Chan 0 )  + 0.000021 MOhm 

S h o r t  300 KOhm Rng (Chan 0 )  + 000.0033 KOhm 

S h o r t  30  KOhm Rng (Chan 0 )  + 00.00230 KOhm 

S h o r t  3 KOhm Rng (Chan 0) + 0.002210 KOhm 

S h o r t  300 Ohm Rng (Chan 0 )  + 004.2065 Ohm 

S h o r t  300 Ohm Rng (Chan 1 )  + 004.2065 Ohm 

- 00.00086 KOhm 

- 0.000021 MOhm 

- 000.0033 KOhm 

- 00.00230 KOhm 

- 0.002210 KOhm 

- 004.2065 Ohm 

- 004.2065 Ohm 



PERFORMANCE TEST CARD 
1 YEAR LIMITS 

l i e w l e t t - P a c k a r d  Model 3457A Tes t  Per fo rmed b y  

D i g i t a l  M u t i m e t e r  D a t e  

Ser i a l Number Re fe rence  Tempera tu re  

REAR INPUT TESTS (44492A 10 Channel M u l t i p l e x  Assy)  

S tep#  3457 S e t - U p  and High Reading Low Tes t  Tes t  

I n p u t  C o n f i g u r a t i o n  L i m i t  L i m i t  Pass F a i  1 

2-WIRE OHMS OFFSET TEST (44492A) CONT'D 

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

S h o r t  

300 Ohm Rng (Chan 2 )  

300 Ohm Rng (Chan 3 )  

300 Ohm Rng (Chan 4 )  

300 Ohm Rng (Chan 5 )  

300 Ohm Rng (Chan 6 )  

300 Ohm Rng (Chan 7) 

300 Ohm Rng (Chan 8 )  

300 Ohm Rng (Chan 9)  

+ 004.2065 Ohm 

+ 004.2065 Ohm 

+ 004.2065 Ohm 

+ 004.2065 Ohm 

+ 004.2065 Ohm 

+ 004.2065 Ohm 

+ 004.2065 Ohm 

+ 004.2065 Ohm 

- 004.2065 Ohm 

- - 004.2065 Ohm 

- 004.2065 Ohm 

- - 004.2065 Ohm 

- 004.2065 Ohm 

- 004.2065 Ohm 

- 004.2065 Ohm 

- 004.2065 Ohm 



SECTION V 
CALIBRATION 

Thc information contained rn this rcctlon is intcndcd for thc irre o f  wrvicc traincd 
personnel who imder~tand elcctronrc crrc1,rtry and are aware of  the hazards rvrvol- 
vcd. Do not attcJmpt to pcrform any of the P ~ O C L Y / I I Y L ~ I  oiitlrnc~d In thrs sc~tron i l n l ~ ~ r ~  
yo11 are qualifrcd to do so. 

5-1. INTRODUCTION 

5-2. Section V contains Manual Calibration Procedures for the HP 3457A Multimeter. Section V also con- 
tains information explaining the Calibration Security features built into the 3457A. The 3457A has only 
two screwdriver adjustments which, under normal conditions, d o  not require adjusting. All calibration is ac- 
complished from 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 85B) or 03457-10200 (for use with the 
HP Series 200 computer). The equipment listed below is preferred for use with the Automatic Calibration 
Procedure, however, other equipment may be used. 

Controller - - - - - - - - - - - - - - - - - - - HP Model 858 Computer or HP Series 200 Computer 
Frequency Counter - - - - - - - - - - - - - - - - - - - - - - - - - - - - - - HP 5314A or  HP 3457A 
DC Voltage/Current Resistance Calibrator - - - - - - - - - - - - - - - - - - - - - - - Datron 4000A 
AC Voltage/Current/Frequency Calibrator - - - - - - - - - - - - - - - - - - - - - - - - Datron 4200 

5-4. CALIBRATION SECURITY 

5-5. The Calibration Security feature of the 3457A allows the person responsible for  calibration of the unit 
t o  enter a Security Code to pre\ent accidental or unauthorized 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). The instrument is shipped from the 
factory with the Security Code set to 3457. Setting the code to zero disables 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. (!'re$$ the Blue S H I F T  key,  then the RECALL / S configurution key.  Use the 
4 scroll key t o  display the S E C U R E  cornrnand). 

b. Enter the old Security Code, the delimiter ( , ) and the new Security Code. (T'he instrurneat is shipped 
from the factory with the security rode set to 3457). Example: T o  change the Security Code from 3457 to  
7543, enter 3457 , 7543. 

c. Press the ENT key. The instrument will now respond to the new Security Code. 
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5-9. In the event that the security code is unknown, the security feature can be disabled t o  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. ( I t  is not necessary to remove these screws from the bot- 
tom cover). 

c. Return the unit to  an upright position and remove the top cover 

d. Remove the NORM / DSA / KEY jumper (JM532) from the NORM position and place it in the KEY 
position. (JMJ32  is located on the A l  logic board directly behind the front panel display). 

e. Reconnect the power and turn the instrument ON. 

f. Access the SECURE command. (Press the Blue SHIP?' key then the HECALI,  / S configuration key.  Use the 
5. scroll key t o  display the SECURE 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. 

When jtirnper JM532 is in the KEY position, fhc sccririty feafrrre is disabled. I f  is 
possible to calibrate /he instrrrrnenl wilhorrt enlering a ~ecrrrity number under f h e ~ e  
conditions. I f  a new stwrrity nrrrnber is nof twtertld whilc fhtl jrrrnper is in the KEY 
position, the original nrrrnber will again he in e\jec/ whcn jrrrnpcr JM532 is retrrrn- 
ed to the NORM position. 

5-10. Calibration Number (CALNUM?) 

5-1 1. 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: 

a. Access the CALNUM? command. (Press the Blue SHIFT key then the OFFSET C O M P  / C configuration key.  
Use the 5. scroll key t o  display the CALNUM? command). 

b. Press the ENT key. 
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c. The display will show CALNUM? and the current calibration number. 

d. Press any key to  return the instrument to normal operation. 

5-1 3. PRELIMINARY CALIBRATION PROCEDURES 

5-14. The following steps should be performed prior to calibration of the 3457A: 

a. Select the calibration area. The 3457A may be calibrated in a "bench environment or in a system 
cabinet. For greatest accuracy, select an area where the temperature is between 18OC and 28OC and 
stable within f 5 O 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 11, 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 Blue SHIFT key then the + / TEST key). The display will show 
TESTINQ 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 S H I F T  key then the 
- / ERROR key). 

* If the Error Message reads OUT OF CALIBRATION, continue with step " e ". ( I t  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 / A configuration key. Use 
the scroll key t o  display A UXERR.  Press the ENT key). 

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 " 
through " h " of this procedure. 

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 " h " of this procedure. 

0 An AUXERR? message, other than 16 or 256 indicates a component failure. Refer to  
Section VIII for repair procedures. 

e. Allow the instrument to  warm-up for a period of one hour. 

f. Run the AUTO CAL (Autocalibration) routine. (Press the AUTO CAL configuration keg, t o  display the 
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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5-1 5. 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 345714 (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. ( ~ t  I S  not 
necessary to remove these screws from the 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. 

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 then the AUTO ZERO / D conftguratlon 
key. Use the scroll key to  display DIAGNOSTIC. Enter the number 4 and press the ENT 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 hold the + / RESET display key until a tone is heard). 

k. Turn the instrument OFF and remove the power cord. 

1. Replace the plug-in support assembly, top cover and terminal or terminal block assembly. 

m. Reconnect power and turn the instrument ON. 

5-1 7. 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: 

a. Remove all power from the 345714 (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. ( I t  is not 
necessary to  remove these screws from the 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 t o  
the left to  release the locking tab and lift the support assembly. 
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f. Lay the plug-in support assembly over the front panel to  gain access to  the AC convertor frequency 
response adjustment (Qain/Flatness A3C332). 

g. Reconnect power to  the instrument and turn it ON. 

h. Run the AC Auto-Gal routine. (Press the AUTO CAL  corfiguratiort key, enter the rrurrrber 2 and press the E N T  

key 1- 

i. Enable Diagnostic Routine number 8. (Press the Blue S H I F T  key then the AUTO Z E R O  / I) configuration 
key. Use the 4 scroll key to  display DIAGNOSTIC.  Enter the number 8 and press the E N T  key). 

j Use an insulated adjustment tool to  adjust A34332 (Qain/Flatness adj) until the display reads 
PASSED 0. 

k. Exit the Diagnostic Routine. (Press and hold the + / R E S E T  display key until a tone is heard). 

1. 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. 

The Preliminary Calibration Procedures shorild be completed before attempting 
the following proct~drirrs. 

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 function 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 mV, 300 mV, 3 V, 
30 V and 300 V ranges beginning with the 300 V range and ending on the 30 mV range. 

1. Set the 3457A to  the appropriate voltage range. (Use the t or 4 scroll key t o  select the proper voltage 

range). 

2. Access the Calibration Command. (Press the Blue S H I F T  key,  then the OFFSET C O M P  / C configura- 

tion key). The display will show CAL 

3. Enter the value of the input; in this case 0. (NOTE: I f  the security feature has not been disabled, (set t o  
0 )  i t  will be necessary t o  enter the input value, 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 " c l  " through " 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 
(f .0012%), 3 V (*.0006%), 30 V (+.0013%) and 300 V (+.0017%) is required for the following procedure. 

a. Set the HP 3457A to  the 300 volt range. (Use the f scroll key to select the 300 V range). 

b. Connect the Voltage Source to  the HP 3457A front panel HI and LO input terminals and set its 
output t o  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 mV ranges beginning with the 300 V range and ending on the 30 mV range. 

1. Set the 3457A t o  the appropriate voltage range. (Use the f or 4 scroll key t o  select the proper voltage 
range). 

2. Set the voltage source to  an output which will provide a full-scale reading on the HP 3457A. 

3. Access the Calibration Command. (Press the Blue SHIFT key, then the OFFSET C O M P  / C configurn- 
tion key). The display will show CAL. 

4. Enter the value of the input voltage (in volts). (NOTE: If  the security feature has not been disabled, 
(set to 0 )  it will be necessary t o  enter the input value, the delimiter ( , ) and the security 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 (4.0006°/o) is required t o  
calibrate linearity of the DC Voltage Function. 

a. Set the H P  3457A to  the 3 volt range. 

b. Set the Voltage Source for  an output voltage of 3 Vdc. 

c. Reverse the leads at  the 3457A input terminals to  provide a negative input voltage. 

d. Access the Calibration Command. (Press the Blue SHIFT key then the OFFSET C O M P  / 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: I f  the security feature has 
not been disabled, (set to  0 )  it will be necessary to enter tlre input value, tlre delimiter ( , ) and 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 O H M  function 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. 

I. Set the 3457A to the appropriate resistance range. (Use the t or 1 scroll key t o  select the proper 
range). 

2. Access the Calibration Command. (Press the Blue SHIFT key, then the OFFSET C O M P  / 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 been 
disabled, (set t o  0 )  it  will be necessary t o  cnter the input value, the delimiter ( , ) and the security code). 

4.  Press the ENT key. The display will show CALIBRATINQ while the calibration routine is 
running. 

d. Repeat steps " c l  " 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 (+.2O/o), 300 Ohms (f.02%), 3 Kohms (f .OO3O/o), 
30 Kohms (+.001%), 300 Kohms (*.001%), 3 Mohms (2.002%) and 30 Mohms (2.009%) are required to  
calibrate the 2-Wire Ohms Function. 

a. Run the Ohms Auto-Calibration routine. (Press the AUTO CAL configuration key,  enter the number 3 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. 

I. Set the 3457A to  the appropriate Resistance range. (Use the or scroll key t o  select t k ~  proper. 
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 Blue S H I F T  key,  then the OFFSBI' C O M P  / c 
configuration key). The display will show CAL. 

4. Enter the value of the input resistance (in ohms). (NOTE:  I f  the security feature has not been disabled 

(set t o  0), it will be necessary to  enter the i n p n t  value, the delinriter ( , ) and the security code). 5. Press the ENT 
key. The display will show CALIBRATING while the calibration routine is running. 

d. Repeat steps " c l  " through " c5 " 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 t o  
Figure 5-1). 

( dB STAT 

LAST 

L 

Figure 5-1. lnput Connections for Four-Wire Ohms Offset Calibration 

a. Select the 4-Wire Ohms Function. (Press the Blue S H I F T  key, then the O H M  / O H M F  key). 

b. Connect the short across the Front Panel HI and LO lnput Terminals and the f2 Sense HI and LO 
terminals as shown in Figure 5-1. 

c. Use the following procedure t o  calibrate the front terminal offset on the 30 Mohrn, 3 Mohrn, 
300 Kohm, 30 Kohm, 3 Kohm, 300 Ohm and 30 Ohm ranges beginning with the 30 Mohm range. 

1. Set the 3457A t o  the appropriate resistance range. (Use the or scroll keys t o  select the proper 

range). 

2. Access the Calibration Command. (Press the Blne S H I F T  key,  then the OFFSET C O M P  / C configura- 
tion key). The display will show CAL. 

3. Enter the value of the input - in this case 0. (NOTE:  I f  the secnrity feature has not been disabled (set t o  
0), it will be necessary t o  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 " c l  " through " c4 " for each of the remaining ranges. 

e. Remove the shorting wires from the Front Panel Source and Input terminals. 

5-33. Four-Wire Ohms Gain Calibration - Front Terminals 

5-34. Equipment Required. Resistance Standards capable of providing 30 Ohms (f.2%), 300 Ohms (+.02%), 
3 Kohm (f .003°/0'/o), 30 Kohms (f.OOlO/o), 300 Kohms (f .OOln/o), 3 Mohms (f.002°/0) and 30 Mohms (f.009%) are 
required to  calibiate the 4 - ~ i ; e  Ohms Function. 

RESISTANCE 

STANDARD 

I 

Figure 5-2. Input Connections for 4-Wire Ohms Gain Calibration 

a. Run the Ohms Auto-Calibration routine. (Press the AUTO C A L  configuration key, enter the number 3 unil 
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 and !2 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 the 7 or scroll key to  select the propcJr 
range). 

2. Set the resistance standard to  the full-scale resistance of HP 3457A range selected. 

3. Access the Calibration Command. (Press the Blue SHIFT key, then the OFFSET C O M P  / C configuru- 
tion key). The display will show CAL. 

4. Enter the value of the input resistance (in ohms). (NOTE: If the security feuture hus not Been disuBIecl 
(set to  0), it will be necessary to  enter the input value, the delimiter ( , ) and 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 " c l  " through " c5 " for each of the remaining ranges. 

e. Disconnect the resistance standard from the 3457A 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 furiction key). 

c. Use the following procedure to  calibrate the front terminal offset on the 1 A, 300 mA, 30 mA, 
3 mA and 300 uA ranges beginning with the 1 A range. 

1. Set the 3457A to the appropriate current range. (Use the f or 4 scroll key t o  select the proper range). 

2. Access the Calibration Command. (Press the Blue S H I F T  key,  then the OFFSET C O M P  / C configura- 
tion key). The display will show CAL. 

3. Enter the value of the input - in this case 0. (NOTE: I f  the security feature has not been disabled (set t o  
0) ,  it will be necessary t o  enter the input value, the delimiter ( , ) and the security code). 

4. Press the ENT key. The display will show CALIBRATINO while the calibration routine is 
running. 

d. Repeat steps " c l  " 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 mA (f .0079/0), 
300 mA (f .O26%) and 1 A (f .O4%) is required to  calibrate the DC Current Function. 

a. Connect the Current Source to  the HP 3457A front panel I and LO input terminals. Set the output 
of the Current Source t o  1 A. 

b. Use the following procedure to  calibrate the front terminal gain on the 1 A, 300 mA, 30 mA, 3 mA 
and 300 uA ranges beginning with the 1 A range. 

1. Set the 3457A to the appropriate current range. {Use the or 4 scroll key t o  select the proper 
range). 

2. Set the current source to  provide a full-scale reading on the HP 3457A range selected. 

3. Access the Calibration Command. (Press the Blue S H I F T  key, then the OFFSET C O M P  / C con- 
figuration key). The display will show CAL. 

4. Enter the value of the input current (in amps). (NOTE:  I f  the security feature has not been disabled 
(set t o  0), it will be necessary t o  enter the input value, 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 " bl  " through " b4 " for each of the remaining ranges. 
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5-39. AC Volts Offset 81 Gain Calibration - Front Terminals 

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 (fO.lO/o) at a frequency of 1 KHz is required to  calibrate the AC 
Voltage Function. 

a. Select the AC Voltage function. (Press the ACY function key). 

b. Run the AC Auto-Calibration routine. (Press the AUTO CAL configuration key, enter 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. 

The 34574 must be calibraled on lhe 3 volt range before calibrufing the ofhcr 
ranges. This is became the offset  constant for all ac voltage and ac cwrent ranges 
is comprrfcd whilc calibrating the 3 Vuc rangc. 

d. Set the 3457A to the 3 volt range. (Use the or scroll keys to  select the proper range). 

e. Use the following procedure to  calibrate the Gain on the 30 mV, 300 mV, 3 V, 30 V and 300 V AC 
ranges beginning with the 3 V range. 

1. Set the 3457A to  the appropriate voltage range. (Use the 1 or 5. 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 3457A. 

3. Access the Calibration Command. (Press the Blue SHIFT key, then the OFFSET COMP / C configurn- 
tion key). The display will show CAL. 

4. Enter the value of the input voltage (in volts). (NOTE: If the security feature has not been disabled (set 
t o  0), i t  will be necessary to  enter the input value, the deliniiter ( , ) and the security code). 

5. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

f. Repeat steps " e l  " through " e4 " 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 Terminals 

5-42. Equipment Required. An AC Current Source capable of providing 30 mA (+.14%), 300 mA (f .l4%) 
and 1 A (f A % )  at  a frequency of 1 KHz is required to  calibrate the AC Current Function. 

a. Select the AC Current function. (Press the ACI function key). 

b. Set the AC Current Source to  provide an output of 30 mA and connect it to  the HP 3457A front 
panel I and LO input terminals. 
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c. Use the following procedure to  calibrate the AC Current function on the 30 mA, 300 mA and 1 A 
ranges beginning with the 30 mA range. 

1. Set the 3457A to the appropriate current range. (use the '/' or 4 scroll key t o  select the proper range). 

2. Set the current source to  provide a full-scale reading on the HP 3457A range selected. 

3. Access the Calibration Command. (Press the Blue SHIFT key,  then the OFFSET C O M P  / C configura- 
tion key). The display will show CAL. 

4. Enter the value of the input current (in amps). (NOTE: I f  the security feature has not been disabled 
(set t o  0 ) ,  i t  will be necessary t o  enter the input value, the delimiter ( , ) and the security code). 

5. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps I' c l  " 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 
100 Hz and 1 MHz with a frequency accuracy of f .OO3%) is required to  calibrate the Frequency Function. 

a. Set the 3457A to  the Frequency function. (Press the FREQ function key). 

b. Set the Frequency Source to  a known frequency between 100 Hz and 1 MHz and connect it to  the 
HP 3457A front panel HI and LO input terminals. 

c. Access the Calibration command. (Press the Blue SHIFT key, then the OFFSET C O M  P / C configuration 
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 
t o  0 ) ,  i t  will be necessary t o  enter the input frequency, the delimiter ( , ) and the security codc). 

e. Press the ENT key. The display will show CALIBRATINQ while the calibration routine is running. 

f, Disconnect the Frequency Source from the HP 3457k 

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 Terminals (Standard Instrument) 

5-48. Equipment Required. A low thermal short (copper wire) is required for this procedure. 

a. Short the f 2  SENSE HI and LO and INPUT HI and LO rear input terminals together. 
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b. Select the rear input terminals. (Press the T E R M  configuration key,  enter the number 2 and press the E N T  

key ). 

c. Select the DC Voltage function. (Press the DCV function key). 

d. Use the following procedure to  calibrate the rear terminal offset on the 300 V, 30 V, 3 V, 300 mV, 
and 30 mV ranges beginning with the 300 V range. 

1. Set the 3457A to  the appropriate voltage range. (Use the 7 or scroll key to  select the proper voltage 

range). 

2. Access the Calibration command. (Press the Blue S H I F T  key, then the OFFSET C O M P  / C configura- 

tion key). The display will show CAL. 

3. Enter the value of the input - in this case 0. (NOTE:  I f  the srcnrity feature has not been disabled (set t o  
0), I t  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 " d l  I' through " d4 " 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 the n SENSE HI and LO and INPUT HI and LO rear input terminals together. 

b. Select the rear input terminals. (Press the TERM configuration key,  enter the number 2 and press the E N T  

key ). 

c. Select the 2-Wire Ohms function. (Press the O H M  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. 

I. Set the 3457A to the appropriate resistance range. (Use the t or 4 scroll key t o  select the proper 

range). 

2. Access the Calibration command. (Press the Blue S H I F T  key,  then the OFFSET C O M P  / C configuru- 
tion key). The display will show CAL. 

3. Enter the value of the input; in this case 0. (NOTE: I f  the security feature has not been disabled (set to  

0), it will be necessary t o  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 " d l  " 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 INPUT HI and LO rear input terminals together. 

b. Select the rear input terminals. (Press the T E R M  configuration key,  eater the number 2 and press the ENT 

key 1. 

c. Select the 4-Wire Ohms function. (Press the Blue S H I F T  key,  then the O H M  / O H M 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. 

I. Set the 345714 to  the appropriate resistance range. ( u s e  the f or ,/, scroll keg t o  select the proper 
range). 

2. Access the Calibration command. (Press the Blue S H I F T  key, then the OFFSET C O M P  / C configura- 

tion key). The display will show CAL. 

3. Enter the value of the input - in this case 0. (NOTE:  I f  the security feature has not been disabled (set t o  
O), it will be necessary to  enter the input value, the delimiter ( , ) and the security code). 

4. Press the ENT key. The display will show CALIBRATINa while the calibration routine is 
running. 

e. Repeat steps " d l  " through " d4 " 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. 

a. Select the rear input terminals. (Press the T E R M  configuration key,  enter the number 2 and press the ENT 

key ). 

b. Select the DC Current function. (Press the DCI function key). 

c. Use the following procedure to  calibrate the rear terminal offset on the 300 uA, 3 mA, 30 mA, 
300 mA, and 3 A ranges beginning with the 3 A range. 

I. Set the 3457A to the appropriate current range. (Use the or 5. scroll key t o  select the proper range). 

2. Access the Calibration command. (Press the Blue S H I F T  key,  then the OFFSET C O M P  / C configura- 

tion key). The display will show CAL. 

3. Enter the value of the input - in this case 0. (NOTE: I f  tho security feature has not been disabled (set t o  

0), it will be necessary t o  enter the input value, the delimiter ( , ) and the security code). 

4. Press the ENT key. The display will show CALIBRATINQ while the calibration routine is 
running. 

d. Repeat steps " c l  " through " c4 " for each of the remaining ranges. 
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STEP 3 

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 Assembly Wiring Block before calibration 
can be performed. The following procedures outline the wiring block preparation. 

This proc.td~rre aswmes ihal ihtl Wiring Block i~ new and has no wires connecied io 
it. I f  the Wiring Block is connected to an external device, hazardous voltages may 
be exposed when ihu Sirain Relit>f/Wiring Block Asst~mbly is rcmovcd. 
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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 1). 

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 Mousing (Figure 5-3, Step 3). 

d. Install copper shorting wires from INput HI to  INput LO, from INput HI to  Sl Sense HI, and from 
INput LO to  R Sense LO on 4-Wire !2 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 I-IP 44491A General Purpose Relay Assembly. 

SHORTING WIRES 

/ 

@ 
RELAY 

Figure 5-4. 44491A Wiring Block Connections 

5-58. DC Volts Offset Calibration - HP 44491A 

a. Select the DC Voltage function. (Press the DCV function key). 

b. Select the Scanner Input. (Press the T E R M  configuration key,  enter the number 2 and press the E N T  key). 

C. Select channel 0. (Press the C H A N  configuration key, enter the number 0 and press the E N T  key). 

d. Use the following procedure to  calibrate the DC offset on the 300 V, 30 V, 3 V, 300 mV and 
30 mV ranges beginning with the 300 V range. 

1. Set the 3457A to  the appropriate range. (Use the or & scroll keys to  select the proper range). 

2. Access the Calibration Command. (Press the Blue S H I F T  key, then the OFFSET C O M P  / C configura- 

tion key). The display will show CAL. 

3. Enter the value of the input - in this case 0. (N07'h': If the security feature has not been disabled (set t o  

0) ,  i t  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 " d l  " through " d4 " for  each of the remaining ranges. 
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5-59. Two-Wire Ohms Offset Calibration - HP 44491A 

a. Select the 2-Wire Ohms function. (Press the O H M  function key). 

b. Close channel 0. (Press the C H A N  configuration key,  enter the number 0 urd press the E N T  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, 300 Ohm and 30 Ohm ranges beginning with the 30 Mohm range. 

1. Set the 3457A to  the appropriate resistance range. (Use the or 1 scroll keys to  select the proper 

range). 

2. Access the Calibration Command. (Press the Blue S H I F T  key, then the OFFSET C O M P  / C configura- 

tion key). The display will show CAL. 

3. Enter the value of the input - in this case 0. (NOTE:  I f  the security feuture hus not been disabled (set t o  
0) ,  i t  will be necessary to  enter the irput  value, the delirrtiter ( , ) and the security code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps " c l  " through " c4 " 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 S H I F T  key then the O H M  / OH MF function key). 

b. Close channel 10. (Press the CHAN configuration key,  enter the number I0  and press the EN  T 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. 

1. Set the 3457A to  the appropriate resistance range. (Use the 7 or 5 scroll keys to  select the proper 

range). 

2. Access the Calibration Command. (Press the Blue S H I F T  key,  then the 0FFSI:'T COMI' / C coafigura- 

tion key).  The display will show CAL. 

3. Enter the value of the input - in this case 0. (NOTE: I f  the security feature has not been disabled (set t o  

0) ,  it wilt 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 It c l  through " c4 " for each of the remaining ranges. 

5-61. DC Current Offset Calibration - HP 44491A 

a. Select the DC Current function. (Press the V C I  function key.) 

b. Select the Scanner Input. (Press the TERM configuration key,  enter the nuntber 2, and press the E N T  key.) 
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c. Use the following procedures to calibrate the DC Current offset on the 300 uA, 3 mA, 30 mA, 
300 mA and 3 A ranges beginning with the 3 A range. 

1. Set the 3457A to the appropriate current range. (Use the or 4 scroll key to  select the proper runge.) 

2. Access the Calibration Command. (Prcss thc Bluc S H I F T  key, thcn the OFFSET COA4P / 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 beeu disabled (set to  

0),  i t  will be necessary to  enter the input vuluc, the delimiter ( , ) and thc sccurity code.) 

4.  Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

e. Repeat steps " c l  " 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-ln Assembly Wiring Block before calibra- 
tion can be performed. The following procedure outlines the wiring block preparation. 

T h i ~  proccdlrrr ~ J J W ~ ~ J  that the Wiring Block i.5 ncw and ha3 no wire3 conncctcd to 
it. If the Wiring Block is connected to an external device, hazardoirs voltages may 
he expowd when thc Strain R&//Wiring Block A ,rvmhly i ,  rcmoved. 

\ 4 4 4 9 2 A  RELAY 

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 MP 44492A 10 Channel Multiplexer Assembly. 

5-65. DC Volts Offset Calibration - HP 44492A 

a. Select the DC Voltage function. (Prrss the DCV function key). 

b. Select the Scanner Input. (Press the TERM cortfiguration key, enter the nurnber 2 and press the E N T  key). 

C. Select channel 0. (Press the C H A N  configurution key,  enter the number 0 and press the E N T  key). 

d. Use the following procedure to  calibrate the DC offset on the 300 V, 30 V, 3 V, 300 mV and 
30 mV ranges beginning with the 300 V range. 

1. Set the 3457A to  the appropriate range. (Use the or 5. scroll keys to  select the proper range). 

2. Access the Calibration Command. (Press the Blue S I f I F T  key, then the OFFSET C O M P  / C corrfigura- 

tion key). The display will show CAL. 

3. Enter the value of the input - in this case 0. (NOTE:  I f  the sccurity feature has not been disabled (set t o  
0) ,  i t  will be necessary to  enter the input value, the delimiter ( , ) and the sccurity code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

e. Repeat steps " d l  " through " d4 " for  each of the remaining ranges. 

5-64. Two-Wire Ohms Offset Calibration - HP 44492A 

a. Select the 2-Wire Ohms function. (Press the O H M  function key). 

b. Close channel 0. (Press the C H A N  configuration key, enter the rrunrber 0 and press the EN7' 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 or 4 scroll keys t o  select the proper 

range). 

2. Access the Calibration Command. (Press the Blue S H I F T  key,  then the OFFSET C O M P  / C con- 
figuration key). The display will show CAL. 

3. Enter the value of the input - in this case 0. (NOTE:  I f  the security feature has not been disabled (set 
t o  0 ) ,  it will be necessary t o  enter the input  due, the delimiter ( , ) and tho sccurity code). 

4. Press the ENT key. The display will show CALIBRATING while the calibration routine is 
running. 

d. Repeat steps " c l  " through " c4 " for each of the remaining ranges. 



SECTION VI 
REPLACEABLE PARTS 

6-1. INTRODUCTION 

6-2. This section contains information for ordering replacement parts. Table 6-2 lists the mechanical parts 
and printed circuit assen~blies in alphanun~eric order of their reference designators. Electrical component 
parts information is not included in this manual. Table 6-2 includes the reference designator, HP Part 
Number, quantity used, part description (Refer to abbreviations listed in Table 6-l), a five-digit manufac- 
turer's code and the manufacturer's part number for  each part. Also included in this section are disas- 
sembly/assembly procedures for replacement of mechanical parts and printed circuit assemblies. 

6-3. ORDERING INFORMATION 

6-4. Listed Parts 

6-5. T o  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. T o  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 of 
using the system are: 

a. Direct ordering and shipment from the HP Parts Center at  Mountain View, California. 

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 - t o  provide these advantages, a check, money order o r  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. 
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6-1 1. PART CHANGES 

6-12. Components which have been changed are so marked by one of three symbols; a delta (A), a delta 
with a letter subscript (A,) or a delta with a numeric subscript (Alo). 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 V11). The number of the subscript indicates 
the change number in the backdating section. 

6-1 3. PROPRIETARY PARTS 

6-14. Items marked by a dagger (T) in the reference designator 
service of Hewlett-Packard instruments. 

column are available only for  repair and 

Table 6-1. Standard Abbreviations 

Ag SIIYO~ HI 
A1 .1ummum 

hertz IcycIeIsI per second1 NPO negmve POIltlYB zero SI 
lzero temperature coeft#c#entl SPDT 

rllde 

A ~ l m p e l e l ~ l  ID inrlde dlameter nr nanorecondlsl = I 0  - 9 seconds SPST 
stngls pole double throw 

Au gold m p g  impregnated nsr not separately replaceable 
I lngle pole rlngle throw 

comp COmPO.lllOn P 
Con" COnneEflon L mductor PA 

peak t r m  
p~coamperelsl TSTR 

tr,mme, 

I," lhnear taper pc printed c~rcu~f  
tranrtrtor 

dSP deposited 
DPDT double pole double throw 
DPST double pole rmgle throw 

F fmadlsl 
FET fldld effect transls~or 
fxd Isxed 

A assembly 
B motor 
BT battery 
C Capacitor 
CR diode or thyrlslor 
DL delay 1,"s 
DS lamp 
E marc elsctronlc part 
F furs 

mA m~llcampersls - 10- 3 amperes 
MHz megahertz . 1 o + 6 hertz 
MO megohmlri  - l o +  6 ohms 
met llrn metal film 
ml r  manufacturer 
ms m#llr%ec~nd 
mtg  mounmg 
mV m~l lwo l t l r i  - I 0  3volrr 
PF m~crolaradlr i  

mmosecondlr i  

LV m ~ s r o v o ~ t t s ~  = 1 0 - 6  volts 
my Mylar Q 

nA nanoamperelrl = ' 0  9 amperes 
NC normally closed 
Ne neon 
NO normally open 

PF plcofaradlsl 1 0 -  1 2  lareds 
P*v peak lnverse voltage 
Pi0 part o f  
P o l  p o ~ m o n l l i  
polv polystyrme 
PO! potentmmeter 
P P peak 10 peak 
w m  
prec 

p a m  per m ~ l l ~ o n  
p r m s m n  Itempermure coelf lcent 

long term a tab# l l t~  andior folerancsi 

R 
Rh 

,tl$IJtOl 

rmr 
rhodwm 

root mean souare 
101  rotary 

FL fllter 0 
HR h e  OCR 

tranllstor 

IC megrated crcult Rlpl 
transstor diode 

J lack RT 
~es ls to r lp~~ck I  

K relay S 
therml.,~, 

L mductor T 
swlfch 

M mscer TB 
transformer 

MP mschanlcel part TC 
tsrmonal board 

P plug TP 
I h e r m ~ c ~ ~ p l e  

test pomt 

v 
vacw 

Volt i l l  
c l temamg current worhrng voltage 

var 
vdcw 

variable 
dorm current working voltage 

optimum value selected a t  factory 
svemge value shown lpart may be ommedl 

no standard type number anslgned 

1 > lermlnel stnp 
U m l c l o ~ l r ~ ~ l ,  
V vacuum tube neon bulb photocell sfc 
W cable 
X socket 
XDS lampholder 
XF fuseholder 
Y Crystal 
Z network 
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6-1 5. DlSASSEMBLY/ASSEMBLY PROCEDURES 

6-16. The following procedures explain how t o  remove and replace certain cabinet parts and printed circuit 
assemblies. 

T o  avoid personal injury, bc cer/ain /ha/ the linc power and all cxternal inputs are 
disconncctcd from the H P  3457A hc fore proceeding with any disasscmhly 
procedrlre~. 

T o  prcvcnl darnagc to the H P  3457A, obscrvc stalic handling and clean handling 
techniqocs when disnr.rrmbling. 

6-1 7. Rear Terminal Assembly Removal 

6-18. N o  prior disassembly of the instrument is required t o  remove the Rear Terminal Assembly. Remove 
the Rear Terminal Assenibly 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 t o  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. 

6-1 9. Optional Plug-In Assembly Removal 

6-20. N o  prior disassembly of the instrunlent is required t o  remove the Optional Plug-In Assemblies. Remove 
the Optional Plug-In Assemblies as follows: 

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

b. Remove the two screws attaching the Terminal Block Assenibly t o  the rear panel. 

c. Remove the Terminal Block Assembly. 

d. Lift the two  white locking levers t o  release the locking mechanism. 

e. Use the holes provided in the corners of the Plug-ln Assembly shield t o  pull the assembly free of 
the instrument. 

f. Squeeze the locking tabs of the attached connector together and disconnect the connector. 

g. T o  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 Cover 
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 screws. 
It is not necessary to remove them completely). 

c. Return the unit to an upright position and remove the top cover. 

d. T o  replace the top cover, reverse the order of steps a throngh c. 

6-23. Display Assembly Removal 

6-24. The Top Cover must be removed prior to  removing the Display Assen~bly. Remove the Display 
Assembly as follows: 

a. Remove the Top Cover as described in paragraph 6-21. 

b. Disconnect the plug on the back of the Display Assembly. 

The pin5 o f  the plug connectt7d to the display a ~ ~ e m b l y  are quite fragile. 
Di~connect the plug by pirlling on the rihbon cahlr rather than the plug itsrll. 

c. Remove the two screws attaching the Display Assembly to  the Front Panel. 

d. Remove the  Display Assembly from the Front Panel. 

e. T o  replace the Display Assembly, reverse the order of steps a through d. 

6-25. Digital (Al)  Assembly Removal 

6-26. I t  will be necessary to remove the Top Cover prior to removing the Digital Assembly. T o  remove the 
Digital Assembly: 

a. Remove the Top Cover as described in paragraph 6-21. 

b. Remove the four screws holding the shield to the Digital (Al)  Assembly and remove the shield. 

c. Remove the power switch pushrod. Grasp the pushrod firmly near the power switch and pull it off  
the power switch shaft. 

d. Disconnect connectors AI-P501 (Use the white pull strap), AI-P502, A1-P701 and A 1-P702 from 
the Digital Assembly. 

e. Remove the two screws attaching the HPIB Connector/Heat Sink bracket to  the rear panel. 
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f. Remove the Digital Assembly by raising the front edge of the board and sliding it forward. 

g. T o  replace the Digital (Al) Assembly, reverse the order of steps a through f. 

6-27. Plug-In Support Assembly Removal 

6-28. The Rear Terminal Assembly or Plug-In Assembly and Top Cover must be removed prior to  removing 
the Plug-In Support Assembly. Remove the Support Assenlbly 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 left 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 Shield. 
(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 connector A2-P501 and the five input wires to remove the Support Assembly. 

f. T o  replace the Plug-In Support Assembly, reverse the order of steps a through e. 

6-29. AC Convertor (A3) Assembly Removal 

6-30. It will be necessary to  remove the Rear Terminal Assembly or Plug-In Assembly, Top  Cover, and 
Plug-ln Support Assembly 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 6-2 1) 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 Convertor Assembly. 

e. T o  replace the AC Convertor Assembly, reverse steps a through d. 

6-31. Analog (A2) Assembly Removal 

6-32. The Rear Tern~inal 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. Remove the 
Analog Assembly as follows: 

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) and AC Convertor Assembly 
(paragraph 6-29). 

b. Disconnect the five input wires from the front panel and connectors AI-P502 and A2-P901. 
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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 assenibly. 

e. T o  replace the Analog Assembly, reverse steps a through d. 

6-33. Front Panel Removal 

6-34. It 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: 

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 A1 -P5O 1 from the Digital (Al) 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. T o  replace the Front Panel Assembly, reverse the order of steps ZI through d. 
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Table 6-2. Replaceable Parts 

Reference 
Designation 

HP Par 
Numbe Description 

PC A S S Y - D I G I T A L  

BATTERY 3 V  . 72A -HR I I / S - D I O X  W-FLEX 

CAPACITOR-FXD 220PF  +-5% lOOVDC CER 
CAPACITOR-FXD 1 8 P F  +-5% lOOVDC CER 0 + - 3 0  
CAPACITOR-FXD 18PF  +-5% lOOVDC CER 0 + - 3 0  
CAPACITOR-FXD 470PF  + - l o %  lOOVDC CER 
CAPACITOR-FXD . O l U F  + - l o %  lOOVDC CER 

CAPACITOR-FXD lSUF+-10% 20VDC TA 
CAPACITOR-FXD . O l U F  + - l o %  lOOVDC CER 
CAPACITOR-FXD .1UF  + - l o %  SOVDC CER 
CAPACITOR-FXD 1 SUF+-10% 20VDC TA 
CAPACITOR-FXD .1UF  + - l o %  5OVDC CER 

CAPACITOR-FXD 4 7 P F  + -5% 100VDC CER 0 + - 3 0  
CAPACITOR-FXD .1UF  + - l o %  SOVDC CER 
CAPACITOR-FXD 1 UF+ -1  OX 35VDC TA 
CAPACITOR-FXD . 1 U F  + - l o %  SOVDC CER 
CAPACITOR-FXD 5 6 0 P F  + -5% 100VDC CER 

CAPACITOR-FXD 2 2 0 P F  + -5% 1OOVDC CER 
CAPACITOR-FXD lUF+ -10% 35VDC TA 
CAPACITOR-FXD lUF+ -10% 35VDC TA 
CAPACITOR-FXD lUF+ -10% 35VDC TA 
CAPACITOR-FXD 4.7UF+-20% 1OVDC TA 

CAPACITOR-FXD .1UF  +80 -20% SOVDC CER 
CAPACITOR-FXD . O l U F  + l o o - O X  SOVDC CER 
CAPACITOR-FXD .O IUF  + l o o - O X  50VDC CER 
CAPACITOR-FXD .O lUF  + l o o - O X  50VDC CER 
CAPACITOR-FXD .1UF +80 -20% SOVDC CER 

CAPACITOR-FXD . O l U F  +100-OX 50VDC CER 
CAPACITOR-FXD .1UF  +80 -20% 50VDC CER 
CAPACITOR-FXD . O l U F  + l o o - O X  SOVDC CER 
CAPACITOR-FXD . O l U F  + l o o - O X  50VDC CER 
CAPACITOR-FXD .1UF + - l o %  SOVDC CER 

CAPACITOR-FXD .O1 UF + l o o - O X  SOVDC CER 
CAPACITOR-FXD .O lUF  + l o o - O X  SOVDC CER 
CAPACITOR-FXD .1UF +80 -20% SOVDC CER 
CAPACITOR-FXD . O l U F  + l o o - O X  SOVDC CER 
CAPACITOR-FXD .1UF  +80 -20% SOVDC CER 

CAPACI IOR-FXD .1UF  + 8 0 - 2 0 %  V V D C  CER 
CAPACITOR-FXD . O l U F  + l o o - O X  5OVDC CER 
CAPACITOR-FXD .O IUF  + l o o - O X  SOVDC CER 
CAPACITOR-FXD .1UF  +80 -20% SOVDC CER 
CAPACITOR-FXD . I U F  +80 -20% SOVDC CER 

CAPACITOR-FXD . O l U F  + l o o - O X  SOVDC CER 
CAPACITOR-FXD . l U F  +80 -20% 5OVDC CER 
CAPACr I R - F X D  . O l U F  + l o o - O X  L l V D C  CER 
CAPACA IOR-FXD .O IUF  + l o o - O X  SUJDC CER 
CAPACITOR-FXD . l U F  +80 -20% SOVDC CER 

CAPACITOR-FXD . l U F  +80 -20% SOVDC CER 
CAPACITOR-FXD .O lUF  + - l o %  lOOVDC CER 
CAPACITOR-FXD 3300UF+-20% 25VDC A L  
CAPACITOR-FXD . l U F  +80 -20% SOVDC CER 
CAPACITOR-FXD 10UF+-10% 2OVDC TA 

CAPACITOR-FXD . O l U F  + - l o %  100VDC CER 
CAPACITUR-FXD .O lUF  + - l o %  lOOVDC CER 

DIODE-SWITCHING 8 0 V  200MA 2NS 0 0 - 3 5  
DIODE-SWITCHING 8 0 V  200MA 2NS DO 3 5  
DIODE-SWITCHING 8 0 V  200MA 2NS DO '75 
DIODE-SWITCHING 8 0 V  200MA 2NS DO-35  
DIODE-SWITCHING 8 0 V  200MA 2NS DO-35  

DIODE-SM S I G  SCHOTTKY 
DIODE-SWITCHING 8 0 V  200MA 2NS DO-35  
D IODE-SWITCHIN6  80V  200MA 2NS DO-35  
D IODE-SWITCHINb  80V  ZOOMA 2NS DO-3' 
DIODE-SWITCHING 8 0 V  200MA 2NS DO 3 5  

Mfr 
;ode Mfr Part Number 
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Table 6-2. Replaceable Parts (cont'd) 

Reference 
Designation 

HP Part 
Number Description 

DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-SWITCHING 80V 200MA 2NS DO-35 

DIODE-SM S I G  SCHOTTKY 
DIODE-SWITCHING 80V 200flA 2NS DO-35 
DIODE-PWR RECT I N 4 0 0 4  400V 1A DO-41 
DIODE-PWR RECT I N 4 0 0 4  400V 1A DO-41 
DIODE-ZNR 6V  PD=5W IR=3OOUA 

0 8 0 4  BRKT-HT SK 

CONN-POST TYPE . loo-PIN-SPCG 34-CONT 
CONN-POST TYPE ,100-PIN-SPCG 4-CONT 
CONN-HPIB 
CONN-POST TYPE 5.0-PIN-SPCG 8-CONT 
CONN-POST TYPE . loo-PIN-SPCG 5-CONT 

CONNECTOR 4 - P I N  M POST TYPE 
JUMPER-REM 
CONNECTOR 3 - P I N  fl POST TYPE 
JUMPER-REM 

CORE-FERRITE CHOKE-WIDEBAND; IMP:>680 
CORE-FERRITE CHOKE-WIDEBAND; IMP:>680 
CORE-FERRITE CHOKE-WIDEBAND: IMP:>680 

PUSHROD 

TRANSISTOR NPN S I  TO-92 PD=310MW 
TRANSISTOR NPN S I  PD=350MW FT=300MHZ 
TRANSISTOR PNP S I  PD=JlOPIW FT=250MHZ 
TRANSISTOR PNP S I  PD=3lOMW FT=250MHZ 
TRANSISTOR NPN S I  PD=350MW FT=300MHZ 

TRANSISTOR NPN S I  PD=350MW FT=300MHZ 
TRANSISTOR PNP S I  PD=310MW FT=250MHZ 

RESISTOR 4 7  5% 2W NO TC=O+-200 
RESISTOR 150 5% .5W CC TC=0+529 
RESISTOR 12.7K 1% .125W F TC=O+-100 
RESISTOR 20K 1% .125W F TC=O+-100 
RESISTOR 13K 1% . l25W F TC=O+-100 

RESISTOR 1 7 . M  1% .125W F TC=O+-100 
RESISTOR 20K 1% .125W F TC=O+-100 
RESISTOR S.11K 1% .125W F TC=O+-100 
RESISTOR 5.11K 1% .125W F TC=O+-100 
RESISTOR 3.01K 1% .125W F TC=O+-100 

RESISTOR 3.01K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 5.11K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 

RESISTOR 100K 1% .125W F TC=O+-100 
RESISTOR 187  1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 10K 1% . l25W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 

RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 10 1% .125W F TC:O+-100 
RESISTOR lOOK 1% .125W F TC=O+-100 
RESISTOR lOOK 1% .125W F TC=O+-100 
RESISTOR 100K 1% .125W F TC=O+-100 

RESISTOR 15K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 200 1% .125W F TC=O+-100 
RESISTOR 200 1% .125W F TC=O+-100 
RESISTOR 1K 1% . l25W F TC=O+-100 

- 
Mfr 
:ode Mfr Part Number 

See introduction to this section for  orderlng information 
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Table 6-2. Replaceable Parts (cont'd) 

Reference 
Designation 

HP Part 
Number 

0757-0280 
0757-0458 
0757-0442 
0757-0442 
0698-4482 

0757-0438 
0757-0290 
0757-0273 
0757-0280 
0757-0438 

0757-0407 

1810-0560 
1810-0286 
1810-0286 
1810-0124 
1810-0286 

0837-0220 

31 01 -2252 
3101 -2769 
3101 -2769 

0960-0561 

1820 -2624 
03457-8880: 
1818-3430 
1820-1872 
1820-3662 

1818-1611 
1820 -2549 
1LH4-0001 
1820-2216 
1820-2216 

1818-3429 
1820-1216 
1820-1216 
1820-3197 
1820-3208 

1820-31 73 
1820-1872 
1826-01 38 
1820 -2924 
1820-3173 

1820-2922 
1820-3097 
1 820 -2922 
1820-1203 
1820 -2924 

1820 -2922 
1820-1199 
1826-0551 

1200-0861 

0410-1553 

03457-66502 

03456-66525 

0160-4479 
0160-4804 
0160-4532 
0160-4571 
0160-4571 

Description 

RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 51 . l K  1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 17.4K 1% .125W F TC=O+-100 

RESISTOR 5.11K 1% ,125W F TC=O+-100 
RESISTOR 6.19K 1% ,125W F TC=0+-100 
RESISTOR 3.01K 1% .125W F TC:0+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 5.11K 1% .125W F TC=O+-100 

RESISTOR 200 1% .125W F TC=O+-100 

NETWORK-RES 16-DIP5.6K OHM X 8 
NETWORK-RES 16-DIP1O.OK OHM X 15 
NETWORK-RES 16-DIP1O.OK OHM X 15 
NETWORK-RES 16-DIP200.0 OHM X 8 
NETWORK-RES 16-DIP1O.OK OHM X 15 

THERMISTOR ROD IOK-OHM TC=-3.83%/C-OEG 

SWITCH-PB DPDT ALTNG 4A 250VAC 
SWITCH-SL DPDT ST SA 250VAC PC 
SWITCH-SL DPDT ST 5A 250VAC PC 

AUDIO TRANSDUCtR 1-3VDC; 8506 A l  1.5V 

IC-MPU: CLK FREQ=2MHZ, ENHANCED 6800 
IC-MEMORY 
IC  NMOS 65536 (64K) ROM 200-NS 3-S 
IC  BFR TTL LS INV OCTL 2-INP 
IC-DC TO 4MHZ 6402 UART 

I C  CMOS 16384 (16K) STAT RAM 150-NS 3 -5  
IC-8291A P HP18 
IC-HPIB XCVR 
IC FF cnos D-TYPE POS-EDGE-TRIG OCTL 
IC  FF CMOS D-TYPE POS-EDGE-TRIG OCTL 

IC  CMOS 16384 (16K) STAT RAM 200-NS 3 -5  
IC  DCDR TTL LS 3-TO-8-LINE 3-INP 
I C  DCDR TTL LS 3-TO-8-LINE 3-INP 
I C  CNTR CMOS/74HC BIN ASYNCHRG 
IC  CNTR CMOS/74HC BIN ASYNCHRO 

IC  FF CMOS/74HC J-K NEG-EDGE-TRIG 
IC  BFR TTL LS INV OCTL 2-INP 
IC  COMPARATOR GP QUAD 14-DIP-P PKG 
IC  GATE CMOS/74HC NOR QUA0 2-INP 
I C  FF CMOS/74HC I - K  NEG-EDGE-TRIG 

IC  GATE CMOS/74HC NAND QUAD 2-INP 
IC  GATE CMOS AND QUAD 2-INF 
IC  GATE CMOS/74HC NAND QUAD 2-INP 
IC  GATE TTL LS AND TPL 3-INP 
I C  GATE CMOS/74HC NOR QUAD 2-INP 

I C  GATE CMOS/74HC NAND QUAD 2-INP 
IC  INV TTL LS HEX 1-INP 
IC  340A V RGLTR 10-220 

SOCKET-IC 28-CONT DIP DIP-SLOR 

CRYSTAL-QUARTZ 8.000 MHz HC-49/U-HLOR 

PC ASSY-ANALOG 

NATL REF ASSY 

CAPACITOR-FXD 220PF + - lo% 16OVOC POLYP 
CAPACITOR-FXD 56PF +-5% 100VDC CER 0+-30 
CAPACITOR-FXD lOOOPF +-20% 5OVDC CER 
CAPACITOR-FXD .lUF 4 0 - 2 0 %  50VDC CER 
CAPACITOR-FXD .1UF *fiO-20% 5OVDC CER 

- 
Mfr 

;ode Mfr Part Number 

See introduction to this section for ordering infljrmation 
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Table 6-2. Replaceable Parts (cont'd) 

I Reference 
Designation 

HP Part 
Number Description 

CAPACITOR-FXD . l U F  +80 -20% 5OVDC CER 
CAPACITOR-FXD 33UF+-10% lOVDC TA 
CAPACITOR-FXD lUF+-10% 35VDC TA 
CAPACITOR-FXD 33UF+-10% lOVDC TA 
CAPACITOR-FXD . l U F  +80 -20% 5OVDC CER 

CAPACITOR-FXD lOOOPF + -20% 5OVDC CER 
CAPACITOR-FXD 220PF + - l o %  16OVDC POLYP 
CAPACITOR-FXD 220PF + - l o %  16OVDC POLYP 
CAPACITOR-FXD 100PF + -5% ZOOVDC CER 
CAPACITOR-FXD 150PF + -2 .5% 16OVDC POLYP 

CAPACITOR-FXD lOOOPF + -20% 5OVDC CER 
CAPACITOR-FXD . l U F  +80 -20% 5OVDC CER 
CAPACITOR-FXD .1UF +80-20% SOVDC CER 
CAPACITOR-FXD 200PF + -5% 100VDC CER 
CAPACITOR-FXD l O P F  + -5% lOOVDC CER 0 1 - 3 0  

CAPACITOR-FXD lOOPF +-5% ZOOVDC CER 
CAPACITOR-FXD .1UF +80-20% 5OVDC CER 
CAPACITOR-FXD .I UF +8O -20% 5OVDC CER 
CAPACITOR-FXD . l U F  +80 -20% 50VDC CER 
CAPACITOR-FXD . l U F  +80 -20% 50VDC CER 

CAPACITOR-FXD . l U F  +80 -20% 50VOC CER 
CAPACITOR-FXD .1UF +80-20% 5OVDC CER 
CAPACITOR-FXD .1UF +80-20% 5OVOC CER 
CAPACITOR-FXD 470PF + -2 .5% 16OVDC POLYP 
CAPACITOR-FXD . l U F  + - l o %  SOVDC UET-POLYC 

CAPACITOR-FXD .1UF +80-20% 5OVDC CER 
CAPACITOR-FXD .1UF +80-20% 5OVDC CER 
CAPACITOR-FXD .1UF t 8 0 - 2 0 %  5OVDC CER 
CAPACITOR-FXD 15OPF + -2 .5% 16OVDC POLYP 
CAPACITOR-FXD .1UF +80-20% 5OVDC CER 

CAPACITOR-FXD lUF+-10% 35VDC TA 
CAPACITOR-FXD .1UF +80-20% 5OVDC CER 
CAPACITOR-FXD 1UF+-10% 35VDC TA 
CAPACITOR-FXD .1UF +8O-20% SOVDC CER 
CAPACITOR-FXD 1 UF+-1 OX 35VDC TA 

CAPACITOR-FXD l O P F  +-5% 100VDC CER O+-30  
CAPACITOR-FXD .O lUF  + l o o - 0 %  SOVDC CER 
CAPACITOR-FXD 1000UF+-20% 25VDC AL 
CAPACITOR-FXD lUF+-10% 35VDC TA 
CAPACITOR-FXD . l U F  + - l o %  lOOVDC CER 

CAPACITOR-FXD 330UF+-20% 5OVDC AL 
CAPACITOR-FXD lUF+-10% 35VDC TA 
CAPACITOR-FXD 330UF+-20% SOVDC AL 
CAPACITOR-FXD lUF+-10% 35VDC TA 

DIODE-GEN PRP 35V 50nA 0 0 - 3 5  
DIODE-GEN PRP 35V SOMA DO-35  
DIODE-SWITCHING 80V 200nA 2NS DO-35 
DIODE-SWITCHING 80V 200nA 2NS DO-35 
DIODE-ZNR 5.6V 5% DO-35 P O = . W  TC=+.046% 

DIODE-SWITCHING 80V 200nA 2NS DO-35 
DIODE-ZNR 5.6V 5% DO-35 PD=.4W TC=+.046% 
DIODE-ZNR 5.6V 5% DO-35 PD=.4W TC:+.046% 
DIODE-ZNR 5 .6V  5% DO-35 PD=.4W TC=+.046% 
DIODE-ZNR 5.6V 5% DO-35 P D = . W  TC=+.046% 

DIODE-ZNR 5.6V 5% 0 0 - 3 5  P D = . W  TC=+.046% 
DIODE-ZNR 5 .6V  5% DO-35 P D = . W  TC=+.046% 
DIODE-ZNR 5 .6V  5% DO-35 P D = . W  TC=+.046% 
DIODE-ZNR 5 . 6 V  5% DO-35 P 0 z . W  TC=+.046% 
DIODE-ZNR 5 . 6 V  5% DO-35 P D = . W  TC=+.046% 

DIODE-ZNR 5 .6V  5% 0 0 - 3 5  P D = . W  TC=+.046% 
DIODE-ZNR 5.6V 5% 0 0 - 3 5  PD=.4W TC:+.046% 
DIODE-ZNR 5 .6V  5% DO-35 PD=.4W TC=+.046% 
DIODE ZNR 5 . 6 V  5% DO-35 P D = . W  TC=+.046% 
DIODE-ZNR 5 . 6 V  5% 0 0 - 3 5  PD=.4W TC=+.046% 

Mfr 
:ode - 

28480 
5 6 2 8 9  
5 6 2 8 9  
5 6 2 8 3  
28480  

28480  
28480  
28480  
0 5 7 0 4  
28480  

28480  
28480  
28480  
28480  
2 8 4 8 0  

0 5 7 0 4  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
1021  4 

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

5 6 2 8 9  
2 8 4 8 0  
5 6 2 8 9  
28480  
5 6 2 8 9  

2 8 4 8 0  
2 8 4 8 0  
0 0 4 9 4  
5 6 2 8 9  
28480  

2 8 4 8 0  
5 6 2 8 9  
28480  
5 6 2 8 9  

28480  
28480  
28480  
28480  
28480  

28480  
28480  
28480  
2 8 4 8 0  
28480  

28480  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

Mfr Part Number 

0 1 6 0 - 4 7 9 1  
0 1 6 0 - 3 8 4 7  
s m z ~ v ~ i  ooomnc 
l 5 O D l  O5XgO35A2 
01  6 0 - 5 7 5 5  

SPP introduction to this :nct:on for ordering informatic 



Replaceable Parts 

Table 6-2. Replaceable Parts (cont'd) 

Reference 
Designation 

HP Part 
Number Description 

DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-SWITCHING 80V 200MA 2NS 0 0 - 3 5  
DIODE-PWR RECT 1Nsd07 1KV 1A DO-41 
DIODE-ZNR 15V 5% DO-35 PD=.4W T C = + . 0 8 X  

DIODE-PWR RECT IN5393 200V 1.5A 
DIODE-PWR RECT IN5393 200V 1.5A 
DIODE-PWR RECT IN5393 200V 1.5A 
DIODE-PWR RECT l N 5 3 9 3  200V 1.5A 
DIODE-SWITCHING 30V SOMA 2NS DO-35 

DIODE-SWITCHING 30V SOMA 2NS DO-35 
DIODE-SWITCHING 30V SOMA 2NS DO-35 
DIODE-SWITCHING 30V SOMA 2NS DO-35 
DIODE-ZNR 10V 5% 0 0 - 3 5  PD=.4W TC=+.075% 
DIODE-SWITCHING 80V 200MA 2NS 00-35  

DIODE-PWR RECT I N 4 0 0 4  400V 1A W - 4 1  
DIODE-PWR RECT I N 4 0 0 4  400V 1A 00-41  
DIODE-ZNR 6V PD=SW IR=300UA 
DIODE-PWR RECT I N 4 0 0 4  400V 1A 00-41  
DIODE-PWR RECT I N 4 0 0 4  400V 1A DO-41 

DIODE-PWR RECT I N 4 0 0 4  400V 1A DO-41 
DIODE-ZNR 1N5366B 39V 5% PD=5W IR=SOONA 
DIODE-ZNR IN53548 17V 5% PD=SW TC=+75% 
DIODE-PWR RECT I N 4 0 0 4  400V 1A 00-41  
DIODE-PWR RECT I N 4 0 0 4  400V 1A DO-41 

DIODE-ZNR lN5366B 39V 5% PD=SW IRx500NA 
DIODE-ZNR lNS3548 17V 5% PD=SW TC=+75% 

SURGE V PTCTR 
TUBE-ELECTRON SURGE V PTCTR 

FUSE 1.5A 250V NTD 1 .25X.25  UL 

HEAT SINK SGL TO-220-CS 
HEAT SINK SGL TO-220-CS 

CONNECTOR-SGL CONT P I N  1.14-MM-BSC-SZ SQ 
CONNECTOR-SGL CONT P I N  1.14-MM-BSC-SZ SQ 
CONNECTOR-SGL CONT P I N  1.14-Mn-BSC-SZ SQ 
CONNECTOR-SGL CONT P I N  1.14-MM-BSC-SZ SQ 
CONNECTOR-SGL CONT P I N  1.14-MU-BSC-SZ SQ 

CONNECTOR-SGL CONT P I N  1.14-MM-BSC-SZ SQ 
CONNECTOR-SGL CONT P I N  1.14-MM-BSC-SZ SQ 
CONNECTOR-SGL CONT P I N  1.14-MM-BSC-SZ SQ 
CONNECTOR-SGL CONT P I N  1.14-MM-BSC-SZ SQ 
CONNECTOR-SGL CONT P I N  1 i4-MM-BSC-SZ SQ 

CONNECTOR-SGL CONT P I N  1.14-MM-BSC-SZ SQ 
CONNECTOR-SGL CONT PIN I . I ~ - ~ ~ - B S C - S Z  SQ 
CONN-POST TYPE . loo-PIN-SPCG 20-CONT 
CONN-POST TYPE . loo-PIN-SPCG 20-CONT 
CONNECTOR 6 - P I N  M POST TYPE 

CONNECTOR 5-PIN n P o s r  TYPE 
CONNECTOR 4 - P I N  F POST TYPE 
CONN-POST TYPE ,100-PIN-SPCG 5-CONT 

RELAY-S4EB-L2-5V 
RELAY-S4EB-L2-5V 
RELAY-S4EB-L2-5V 
RELAY-S4EQ-L2-SV 
RELAY-REED. 1 UV 

RELAY-REED, lOUV 
RELAY-REED, lOUV 
QELAY-REED, lOUV 
RELAY-REED, lOUV 
RELAY 2C ' " -  COIL 2A 250VAC 

RELAY 2C 5VDC-COIL 2A 25OVbc 
RELAY 2C SVDC-COIL LA 250VP 

- 
Mfr 

Code Mfr Part Number 

S', ~ ~ t r o d u c t i ~ n  to t h ~ s  section for ordering information 



Replaceable Parts 

Table 6-2. Replaceable Parts (cont'd) 

Reference 
Designation 

HP Part 
Number Description 

INDUCTOR RF-CH-MLD 3.6MH 5% ,230X.57LG 
INDUCTOR RF-CH-MLD 1UH 10% ,164DX.45LG 
CORE-FERRITE CHOKE-WIDEBAND; IMP:>680 

TRANSISTOR-JFET DUAL N-CHAN 0-MODE 1 0 - 7 1  
TRANSISTOR-JFET DUAL N-CHAN 0-MODE 70-71 
TRANSISTOR PNP S I  PO=310MW FT:MMHZ 
TRANSISTOR NPN S I  PD.310flW FT=50MHZ 
TRANSISTOR MOSFET P-CHAN E-MODE S I  

TRANSISTOR MOSFET P-CHAN E-MODE S I  
TRANSISTOR MOSFET P-CHAN E-MODE S I  
TRANSISTOR J - F E T  N-CHAN D-MODE 1 0 - 9 2  
TRANSISTOR J -FET 2N4117A N-CHAN 0-MODE 
TRANSISTOR-2N6520 (SELECTED) 

TRANSISTOR-2N6520 (SELECTED) 
TRANSISTOR-2N6520 (SELECTED) 
TRANSISTOR-2h6520 (SELECTED) 
TRANSISTOR J -FET 2 ~ 4 1 1 7 A  N-CHAN D-MODE 
TRANSISTOR PNP S I  PD=310MW FT=250MHZ 

TRANSISTOR J -FET N-CHAN D-MODE 1 0 - 1 8  S I  
TRANSISTOR J -FET N-CHAN D-MODE 7 0 - 9 2  
TRANSISTOR-JFET DUAL N-CHAN 1 0 - 7 1  S I  
TRANSISTOR-JFET DUAL N-CHAN D-MOOF 10-71  
TRANSISTOR J -FET N-CHAN D-MODE 7 0 - 1 8  S I  

TRANSISTOR PNP S I  PD=310MW FT=250nHZ 

RESISTOR 51K 5% .5W CC TC=0+765 
RESISTOR 51K 5% .5W CC TC=0+765 
RESISTOR 1K 5% .25W CC TC=-400/+900 
RESISTOR 1M 5% .25W FC TC=-800/+900 
RESISTOR 10K .1% . lW F TC=O+-5 

RESISTOR 10K . l %  .lW F TC=O+-5 
RESISTOR-TRMR 5 0  10% C TOP-ADJ 1-TRN 
RESISTOR 5.11K 1% .125W F TC=O+-100 
RESISTOR 20K 1% .125W F TC=O+-100 
RESISTOR lOOK 1% .125W F TC=O+-100 

RESISTOR lOOK 1% .125W F TC=O+-100 
RESISTOR 30.1K 1% .125W F TC=O+-100 
RESISTOR I n  5% .25W FC TC=-800/+900 
RESISTOR 100 1% .125W F TC=O+-100 
RESISTOR 301  1% .125W F TC=O+-100 

RESISTOR 2K 1% .125W F TC=O+-100 
RESISTOR 51K 5% .5W CC TC=0+765 
RESISTOR 51K 5% .5W CC TC=0+765 
RESISTOR 51K 5% .5W CC TC=0+765 
RESISTOR 51K 5% .5W CC TC=0+765 

RESISTOR 3.92K 1% .125W F TC=O+-100 
RESISTOR-ZERO OHMS 2 2  AWG LEAD DIA  
RESISTOR 40K . l %  .6W F TC=O+-4.2 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 243K 1% .125W F TC=O+-100 

RESISTOR 243K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 510K 5% .25W FC TC=-800/+900 
RESISTOR 510K 5% .25W FC TC=-800/+900 
RESISTOR 10K 1% .125W F TC=O+-100 

RESISTOR 49.9K 1% .125W F TC=O+-25 
RESISTOR lOOK 1% .125W F TC=O+-25 
RESISTOR 100K 1% .125W F TC=O+-25 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 9.09K 1% .125W F TC=O+-100 

RESISTOR .I 1% 5W F TC=O+-50 
RESISTOR 1 1% 3W PW TC=O+-50 
RESISTOR 9 . I %  .t?5k TC=O+-10 
RESISTOR 90 .1% 'A,. F TC=O+-10 
RESISTOR 9 0 0  .1% . 1 2 W  F TC=O+-10 

- 
Mfr 
;ode Mfr Part Number 

Tee introduction to this ser 
' 

' t  ; I  drt a . ~ g  information 



Replaceable Parts 

Table 6-2. Replaceable Parts (cont'd) 

Reference 
Designation 

HP Part 
Number Description 

RESISTOR 10K 5% .25W CC TC=-400/+700 
RESISTOR 100K 5% .25W CC TC=-400/+800 
RESISTOR 115  1% .125W F TC=O+-100 
RESISTOR 5.11K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 

RESISTOR 100 1% .125W F TC=O+-100 
CORE-SHIELDING BEAD 
CORE-SHIELDING BEAD 
RESISTOR lOOK 1% .125W F TC=O+-100 
RESISTOR 1K 5% .25W CC TC=-400/+900 

RESISTOR 51 .1  1% .125W F TC=O+-100 
RESISTOR 115 1% .125W F TC=O+-100 
RESISTOR 140 1% .125W F TC=O+-100 
RESISTOR 5.11K 1% .125W F TC=O+-100 
RESISTOR 100 1% .125W F TC=O+-100 

RESISTOR 100K 1% .125W F TC=O+-100 
RESISTOR 1.21K 1% .125W F TC=O+-100 
RESISTOR 10K 1% ,125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 90.9K 1% . l25W F TC=O+-100 

RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 20K 1% .125W F TC:O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 100K 1% . l25W F TC=O+-100 
RESISTOR 51.1K 1% .125W F TC=O+-100 

RESISTOR 2K 1% .125W F TC=O+-100 
RESISTOR 51.1K 1% .125W F TC=O+-100 
RESISTOR 51.1K 1% .125W F TC=O+-100 
RESISTOR 301 1% .125W F TC=O+-100 
RESISTOR 5.11K 1% .125W F TC=O+-100 

RESISTOR 5 1 . 1  1% .125W F TC=O+-100 
RESISTOR 3.32K 1% .125W F TC:O+-100 
RESISTOR 51.1K 1% .125W F TC=O+-100 
RESISTOR 2K 1% .125W F TC=O+-100 
RESISTOR 301 1% .125W F TC=O+-100 

RESISTOR-ZERO OHMS 2 2  AWG LEAD DIA  
RESISTOR 30.1K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 68.1K 1% .125W F TC=O+-100 
RESISTOR 100K 1% .125W F TC=O+-100 

RESISTOR 68.1K 1% .125W F TC=O+-100 
RESISTOR 5.11K 1% .125W F TC=O+-100 
RESISTOR 1.78K 1% .125W F TC=O+-100 
RESISTOR 100 1% .125W F TC=O+-100 
RESISTOR 10 1% .125W F TC=0+-100 

RESISTOR 750 1% .125W F TC=0+-100 

VOLTAGE SUPPRESSOR VMAC=230V VMDC=3OOV 

DC HYBRID 
I C  OP AMP LOW-BIAS-H-IMPD DUAL 8 -DIP-P  
I C  OP AMP GP DUAL 8 - D I P - P  PKG 
I C  SHF-RGTR CMOS SYNCHRO SERIAL- IN  
IC SHF-RGTR cnos SERIAL-IN PRL-OUT 8-BIT 

IC SHF-RGTR c n o s  SERIAL-IN PRL-OUT 8-BIT 
I C  DP AMP PRCN 8 - D I P - P  PKG 
I C  OP AMP PRCN 8 - D I P - P  PKG 
I C  OP AMP PRCN 8 - 1 0 - 9 9  PKG 
ANALOG SWITCH 2 SPDT 1 6  DIP-P  

TRANSISTOR ARRAY 1 6 - P I N  PLSTC D I P  
I C  CONV 10-B-D/A 1 6 - D I P - P  PKG 
I C  OP AMP GP DUAL 8 -DIP-P  PKG 
I C  OP AMP LOW-BIAS-H-IMPD DUAL 8 - D I P - P  
ANALOG SWITCH 2 SPDT 1 6  -D IP-P  

Mf r 
Code Mfr Part Number 

C4-1/8-TO-2OOl - F  
C 4 - 1 / 8 - T O - S l l 2 - F  
C 4 - 1 / 8 - T O - S l l 2 - F  
C4-1/8-TO-301R-F 
C4- l /8 -TO-511  I - F  

CD4094BE 
1826-1  133  
1826-1133  
OPAl l  lBM 
DG390CJ 

See introduction to this section for J r  dering information 



Replaceable Parts 

Table 6.2. Heplaceable rarts (contq  

Reference 
Designation 

A2U403  
A2U501 
A2U502  
A2U503  
A2U504  

A2U505  
A2U506  
A2U507  
A2U508  
A2U509  

A2U510 
A2U511 
A2U512  
A2U513  
A2U514  

A2U515  
A2U516  
A2U517  
A2U90 1 
A2U90 1 H 

A2U91 1 
A2U921 

A2W50 1 

AZXF10 1 
A2XF1 O l A  

A 3  

A3C30 1 
A3C302  
A3C302  
A3C303  
A3C303  

A3C304  
A3C305  
A3C306  
A3C307  
A3C308  

A3C3 l  0 
A3C312  
A3C313  
A3C314  
A3C315  

A3C316  
A X 3 1  8 
A3C319  
A3C320 
A3C321 

A3C322  
A3C323  
A3C324  
A3C325  
A3C326  

A3C327  
A3C328  
A3C329  
A3C330 
A3C332  

A3C333  
A3C334  
A3C335  
A3C336  
A3C337  

HP Part 
Number Description 

ANALOG SWITCH 2 SPDT 1 6  - D I P - P  
I C - S I N G L E - C H I P  8 - B I T  MICROCOMPUTER 
I C  SCHMITT-TRIG CMOS/74HC NAND QUAD 
I C  F F  CMOS/74HC D-TYPE POS-EDGE-TRIG 
CLOCK-OSCILLATOR-XTAL 12.0-MHZ 0.01% 

I C  CNTR CNOS/74HC B I N  SYNCHRO 
I C  CNTR CNOS/74+IC B I N  SYNCHRO 
I C  MUXR/DATA-SEL CMOS/74HC 4 - T O - 1 - L I N E  
I C  GATE CMOS/74HC NOR QUAD 2 - I N P  
OPTO-ISOLATOR L E D - I C  GATE IF=20MA-MAX 

OPTO-ISOLATOR L E D - I C  GATE IF=20MA-MAX 
KEY A/D HYBRID 
I C  OP AMP WB 8 - D I P - P  PKG 
I C  OP AMP WE 8 - D I P - P  PKG 
I C  OP AMP GP DUAL 8 - D I P - P  PKG 

I C  COMPARATOR GP QUAD 1 4 - D I P - P  PKG 
I C  OP AMP LOW-DFS 8 - D I P - P  PKG 
I C  OP AMP LOW-BIAS-H-IMPD DUAL 8 - D I P - P  
I C  340A  V RGLTR 1 0 - 2 2 0  
HEAT S INK  

I C  7 8 1 5  V RGLTR 1 0 - 2 2 0  
I C  V RGLTR 1 0 - 2 2 0  

CBL-FLEX-2 .5  I N .  

FUSEHOLDER-EXTR POST 6 . 3 A  2 5 0 V  BAY CAP 
FUSEHOLDER CAP 12A  MAX FOR UL  

PC ASSY-AC 

CAPACITOR-FXO .15UF  + - l o %  630VOC 
CAPACITOR-FXD 230PF  +-1% SOOVDC MICA 
RESISTOR 5 0 K  . l %  .SW F TC=O+-25 
CAPACITOR-FXO l O P F  +-5% lOOVDC CER 0 + - 3 0  
RESISTOR 5 0 K  . I %  .5W F TC=O+-25 

CAPACITOR-FXD l O P F  +-5% lOOVDC CER 0 + - 3 0  
CAPACITOR-FXD 20PF  +-2% 500VDC CER 
CAPACITOR-FXD 6 8 P F  +-5% 100VDC CER 0 + - 3 0  
CAPACITOR-FXD 2400PF  + - I %  SOVDC CER 
CAPACITOR-FXD 150PF  +-5% lOOVOC CER 

CAPACITOR-FXD 1 5 P F  +-5% 100VDC CER 0 1 - 3 0  
CAPACITOR-FXD lUF+-10% 35VDC TA 
CAPACITOR-FXD . l U F  +80 -20% SOVDC CER 
CAPACITOR-FXD lOOOPF + -20% SOVDC CER 
CAPACITOR-FXD 6 . 8 P F  + - .5PF  lOOVDC CER 

CAPACITOR-FXD . l U F  t 8 0 - 2 0 %  SOVDC CER 
CAPACITOR-FXD .22UF  + - l o %  8OVDC POLYE 
CAPACITOR-FXD I U F  +-5% SOVDC MET-POLYC 
CAPACITOR-FXD .22UF  + -5% SOVDC MET-POLYC 
CAPACITOR-FXD lOOPF + -5% lOOVDC CER 

CAPACITOR-FXD 270PF  +-5% lOOVOC CER 
CAPACITOR-FXD .022UF 75VDC 
CAPACITOR-FXD l O P F  + -5% 100VDC CER 0 + - 3 0  
CAPACITOR-FXD lUF+-10% 35VDC TA 
CAPACITOR-FXD . O l U F  + loo -OX SOVDC CER 

CAPACITOR-FXD 1 UF+-10% 35VDC TA 
CAPACITOR-FXD 33UF+-10% lOVOC TA 
CAPACITOR-FXD . l U F  t 8 0 - 2 0 %  SOVDC CER 
CAPACITOR-FXD l U F + - 1 0 %  35VDC TA 
CAPACITOR-V A I R  D I F l  . 8 -SPF  SOOV PC-MTG 

CAPACITOR-FXD I U F  t - 5 %  SOVDC MET-POLYC 
CAPACITOR-FXD I U F  +-5% SOVDC MET-POLYC 
CAPACITOR-FXD .1UF + -20% SOVDC CER 
CAPACITOR-FXD l O P F  +-5% lOOVDC CER 0 + - 3 0  
CAPACITOR-FXD lUF+-10% 35VDC TA  

- 
Mfr 
:ode 
- 

0 2 8 8 6  
0 3 7 9 7  
2 8 4 8 0  
2 8 4 8 0  
0 3 7 9 7  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
0 9 7 6 1  

0 9 7 6 1  
2 8 4 8 0  
1 0 8 9 9  
1 0 8 9 9  
2 7 0 1  4 

0 1 2 9 5  
0 6 6 6 5  
0 1 2 9 5  
0 12% 
2 8 4 8 0  

0 7 2 6 3  
0 4 7 1  3 

2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  

0 2 1 3 9  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
0 5 7 0 4  
2 8 4 8 0  
0 5 7 0 4  
2 8 4 8 0  

2 8 4 8 0  
5 6 2 8 9  
2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
1 0 2 1 4  
1 0 2 1 4  
2 8 4 8 0  

2 8 4 8 0  
2 8 4 8 0  
2 8 4 8 0  
5 6 2 8 9  
2 8 4 8 0  

5 6 2 8 9  
5 6 2 8 9  
2 8 4 8 0  
5 6 2 8 9  
0 2 9 5 3  

1 0 2 1  4 
1 0 2 1  4 
2 8 4 8 0  
2 8 4 8 0  
5 6 2 8 9  

Mfr Part Number 

DG390CJ 
P 8 0 5 1  MASKED 
1 8 2 0 - 3 1  7 4  
1 8 2 0 - 3 0 8 1  
RASCO-1C-SP89-12.000OMH 

See introduction .o this section for orderino information 



Replaceable Parts 

Table 6-2. Replaceable Parts (cont'd) 

I Reference 
Designation 

HP Part 
Number Description 

CAPACITOR-FXD .OlUF + l o o - 0 %  5OVDC CER 
CAPACITOR-FXD . OlUF +loo-OX 5OVDC CER 

DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-SWITCHING 80V 200MA 2NS 00-35  
DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-GEN PRP 35V SOMA DO-35 

DIODE-GEN PRP 35V 50MA DO-35 
DIODE-GEN PRP 35V 50MA DO-35 
DIODE-GEN PRP 35V 50MA DO-35 
DIODE-ZNR 3.65'4 5% DO-35 PD=.4W 
DIODE-ZNR 2.4V 5% DO-35 PD=.4W TC=-.037X 

DIODE-ZNR 2.4V 5% DD-35 PD=.4W T C = - . 0 3 X  
DIODE-ZNR 3.65V 5% DO-35 P D = . W  
DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-SWITCHING 80V 200MA 2NS 00-35  

DIODE-SWITCHING 80V 200MA 2NS 00-35  
DIODE-SWITCHING 90V 200MA 2NS DO-35 
DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-SN SIG SCHOTTKY 
DIODE-SWITCHING 80V 200MA 2NS DO-35 

DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-SWITCHING 80V 200MA 2NS 0 0 - 3 5  
DIODE-ZNR 2.4V 5% DO-35 PD=.4W TC=-.037% 
DIODE-SWITCHING 80V 200MA 2NS DO-35 
DIODE-SWITCHING 80V 200MA 2NS 0 0 - 3 5  

DIODE-SM SIG SCHOTTKY 

RESISTDR-ZERO OHMS 2 2  AWG LEAD DIA 
RESISTOR-ZERO OHMS 2 2  AWG LEAD DIA 
RESISTOR-ZERO o m  2 2  AWG LEAD DIA 

0407 SHIELD-AC 
SPACER-SNAP-IN ,500 I N  LG; ,280 I N  OD 

TRANSISTOR J-FET N-CHAN T 0 - 9 1  2 1  
TRANSISTOR J-FET N-CHAN TO-92 S I  
TRANSISTOR J-FET N-CHAN 70-92  S I  
TRANSISTOR J-FET N-CHAN TO-92 S I  
TRANSISTOR J-FET N-CHAN 7 0 - 9 2  S I  

TRANSISTOR J-FET N-CHAN TO-92 S I  
TRANSISTOR-JFET DUAL 2N5198 N-CHAN 
TRANSISTOR NPN S I  PD=350MW FT=3OOMHZ 
TRANSISTOR J-FET P-CHAN D-MODE S I  

RESISTOR SOK . I %  .5W F TC=O+-25 
RESISTOR 5OK .1% .5W F TC=O+-25 
RESISTOR 900K .1% .25W F TC=O+-10 
RESISTOR 991K .1% .25W F TC=O+-10 
RESISTOR 15K 1% .125W F TC=O+-100 

RESISTOR 8 . l K  .1% .1W F TC=O+-10 
RESISTOR 900 .1% .125W F TC=O+-10 
RESISTOR 100 1% .125W F TC=O+-100 
RESISTOR 1K 5% .25W CC TC=-400/+900 
RESISTOR 1 Y  5% .25W CC TC=-400/+900 

RESISTOR 4.99K 1% .125W F TC=O+-100 
RESISTOR 4.99K 1% .125W F TC=O+-100 
RESISTOR 1K 5% .25W CC TC=-400/+900 
RESISTOR 15K 1% .125W F TC=O+-100 
RESISTOR 15K 1% .125W F TC=O+-100 

RESISTOR 15K 1% .125W F TC=O+-100 
RESISTOR 15K 1% .125W F TC-7+-10 
RESISTOR 9K . I %  .125W F TC=U+-25 
RESISTOR I K  .1% .125W F TC=O+-25 
RESISTOR 1M 5% .25W FC TC=-800/+900 

Mfr 
Code - 

28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28490 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 
28480 
28480 
28480 
28480 

28480 

28480 
28480 
28480 

28480 
28480 

28480 
28480 

02886 
02886 
02886 
02886 
02886 

02886 
1581 8 
0471 3 
32293 

28480 
28480 
06952 
06952 
24546 

06952 
06952 
24546 
28480 
28480 

24546 
24546 
28480 
24546 
24546 

24546 
24546 
28480 
28480 
01121 

Mfr Part Number 

See introdw i r t u t  t f *  this section for ordering information 





Replaceable Parts 

Table 6-2. Replaceable Parts (cont'd) 

I Reference 
Designation 

HP Part 
Number Description 

RESISTOR 1K 5% .25W CC TC=-400/+900 
RESISTOR 1M 5% .25W FC TC=-800/+900 
RESISTOR 3M 5% .25W FC TC=-900/+1100 
RESISTOR 82.5K 1% .125W F TC=O+-100 
RESISTOR 82.5K 1% .125W F TC=O+-100 

RESISTOR 49.9K 1% .125W F TC=O+-100 
RESISTOR-MATCHED SET 1 . 8 ~  om,  200 onn 
RESISTOR-MATCHED SET 1.8K OHM, 200 OHM 
RESISTOR 200 1% .125W F TC=O+-100 
RESISTOR 200 1% .125W F TC=O+-100 

RESISTOR 1.8K .1% .1W F TC=O+-10 
RESISTOR 215  .1% .1W F TC=O+-10 
RESISTOR 7 .2K .1% .125W F TC=O+-25 
RESISTOR 6.04K 1% .125W F TC=O+-100 
RESISTOR 200  1% .125W F TC=O+-100 

RESISTOR 200K 1% .125W F TC=O+-100 
RESISTOR 1K . l %  .125W F TC=O+-25 
RESISTOR 4.99K 1% .125W F TC=O+-100 
RESISTOR 4.99K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 

RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 200K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 20K 1% . l25W F TC=O+-100 

RESISTOR 9 0 9  1% . l25W F TC=O+-100 
RESISTOR 121K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 150  1% .125W F TC=O+-100 
RESISTOR 20K 1% .125W F TC=O+-100 

RESISTOR 130K 1% .125W F TC=O+-100 
RESISTOR 30.1K 1% .125W F TC=O+-100 
RESISTOR 20K 1% .125W F TC=O+-100 
RESISTOR 4 2 2  1% . l25W F TC=O+-100 
RESISTOR 1M 5% .25W FC TC=-800/+900 

RESISTOR 51K 5% .25W FC TC=-400/+800 
RESISTOR 51K 5% .25W FC TC=-400/+800 
RESISTOR 51K 5% .25W FC TC=-400/+800 
RESISTOR 51K 5% .25W FC TC=-400/+800 
RESISTOR 57.6K 1% .125W F TC=O+-100 

RESISTOR 49.9K 1% .125W F TC=O+-100 
RESISTOR 7.5K 1% .125W F TC=O+-100 
RESISTOR 49.9K 1% .125W F TC=O+-100 
RESISTOR 10K 1% .125W F TC=O+-100 
RESISTOR 30.1K I %  .125W F TC=O+-100 

RESISTOR 130K 1% .125W F TC=O+-100 
RESISTOR 1K 1% .125W F TC=O+-100 
QESISTOR 1K 1% .125W F TC=O+-100 
RESISTOR 15K 1% .125W F TC=O+-100 
RESISTOR 15K 1% .125W F TC=O+-100 

RESISTOR lOOM 10% .25W FC TC=-900/+1200 
RESISTOR lOOM 10% .25W FC TC=-900/+1200 

NETWORK-RES 8-SIP100.OK OHM X 6 

I C  OP AMP LOW-BIAS-H-IMPD DUAL 8 - D I P - P  
I C  OP A W  WB 14-DIP-P  PKG 
ANALOG SWITCH 2 SPDT 1 6  -D IP-P  
I C  OP AMP WB 14-DIP-P  PKG 
RMS/DC 14-CERDIP BPLR 

ANALOG SWITCH 2 SPDT 1 6  -D IP-P  
I C  OP AMP LOW-BIAS-H-IWD DUAL 8 - D I P - P  
I C  OP AMP LOW-BIAS-H-IMPD 8 - D I P - P  PKG 
I C  COMPARATOR PRCN P AL 8 - D I P - P  PKG 
I C  COMPARATOR PPCN 8 - D I P - P  PKG 

- 
Mfr 

Sode - 

28480 
01127 
01121 
24546  
24546  

28480 
05525  
05525  
24546  
24546  

28480 
28480 
28480 
24546  
24546  

24546  
28480 
24546  
24546  
24546  

24546  
24546  
24546  
24546  
24546  

24546  
24546  
24546  
24546  
24546  

24546  
24546  
24546  
24546  
01  121 

01121 
01121 
01121 
01121 
24546  

28480 
24546  
28480 
24546  
24546  

24546  
24546  
24546  
24546  
24546  

01121 
01121 

56289  

01295  
0380 1 
02886  
03801 
03296  

02886  
28480 
0471 3 
27014  
SO545 

- 

Mfr Part Number 

TL072CP 
HA3-2625-5  SELECTED 
DG390CJ 
HA3-2625-5  SELECTED 
AD41 790  

See '-.reduction to this section for ordering information 



Replaceable Parts 

Table 6-2. Replaceable Parts (cont'd) 

Reference 
Designation 

HP Part 
Number Description 

IC  CONV 10-B-D/A 16-DIP-P PKG 
IC  COMPARATOR GP QUAD 14-DIP-P PKG 
IC  COMPARATOR PRCN DUAL 8-DIP-P PKG 
IC  SHF-RGTR CMOS SERIAL-IN PRL-OUT 8 BIT 
IC  SHF-RGTR CMOS SFRIAL-IN PRL-OUT 8-BIT 

I C  SHF-RGTR CMOS SERIAL-IN PRL-OUT 8-911 
TRANSISTOR ARRAY 14-PIN PLSTC DIP 
I C  V RGLTR-ADJ-NEG 1.2/37V 10-92 PKG 

CBL ASSY-AC BD 

ASSY-PNL, FRONT 

CORE-TOROID AL.75-NH/TT 

CBL ASSY -FRONT 
CONNECTOR-SGL CONT SKT 1.14-Mn-BSC-SZ 

ASSY-BDG POST RR 

PC BD-BLK (22245) 

TUBE-ELECTRON SURGE V PTCTR 

FUSE 1.5A 250V NTD 1.25X.25 UL 

CONN-UTIL QIKMT 6-CKT 6-CONT 

FUSEHOLDER-CLIP TYPE 15A 250 V 

FUSE .2A 250V TD 1.25X.25 UL 
FUSE .08A 250V TD IEC 

FLTR-LINE 

CONNECTOR-RF BNC FEM SGL-HOLE-FR 50-OHM 
CONNECTOR-RF BNC FEN SGL-HOLE-FR 50-OHM 
BINDING POST ASSY SGL THD-STUD 

TOP SHELL 
SHELL-BOTTOM 
FOOT 
TILT STAND SST 
FOOT-NON SKID 

0601 SHLD-DGTL, B 
0601 SHLD-ANLG 
INSUL-SUPPORT 
SPACER 
FASTENER-RACK MOUNT 

SD TRIM CLAM SHL 
nC ' SHLD-DGTL 
U- ; SHLD-ANLG 
0601 GDE-SCNR 
GUIDE-PC BD 

0601 REAR PANEL 

XFMR-POWER 
CONN-POST TYPE 
CONTACT-CONN U/W-POST-TYPE FEM CRP 
CONNECTOR-SGL CONT QDISC-FEM 
CONN-POST TYPE .loo-PIN-SPCG 5-CONT 

CONN-POST TYPE ,100-PIN-SPrG 5-CONT 

CABLE ASSY 18AWG 3-CNDCT JGK-JKT 
CBL ASSY-REAR 
C0NNEc:OR-SGL CONT SKT 1.14-MM-BSC-SZ 
COKE -TOROID A1 75 -NWTT 
CONN-UTIL QIKP a-CKT 

Mfr 
:ode Mfr Part Number 

AD7533LN 
LM339N 
LM393N 
CD4094BE 
CD4094BE 

CD4094BE 
VQlOOOJ 
1826-0994 

03457-61602 

03457-60201 

8467250-4C4 

03457-61 604 
0362-0265 

03457-67901 

03457-26506 

1970-0052 

21 10-0043 

SMZ6PH-4028 

21 10-0643 

313.200 
218.080 

9135-0167 

1250-0083 
1250-0083 
1510-0038 

5040-5196 
5040-5195 
5040-7201 
1460-1345 
5040-7222 

O3457-OO612 
03457-00604 
03457-44701 
5040-5297 
1600-1185 

5180-0223 
03457-0061 1 
03457-00603 
03457-00605 
03457-41101 

03457-00201 

91 00-4445 
10-17-3081 
1251 -3073 
1251 -4823 
1252-0113 

1252-0113 

8120-1378 
03457-61605 
0362-0265 
8461250-4C4 
SMS6P3 

See introduction to this section . I  ripring informatrw 



Replaceable Parts 

Figure 6-1. Exploded View 



3457A 

Table 6-2. Replaceable Parts (cont'd) 

Replaceable Parts 

Reference 
Designation 

HP Part 
Number Description 

CONTACT-CONN U/W-UTIL FEM CRP 
FLAT RIBBON ASSY 28-AWG 34-COND 
CBL ASSY-SCANNER 

FUSEHOLDER BODY 12A ilAX FOR UL 
FUSEHOLDER CAP 12A MAX FOR UL 
FUSEHOLDER CAP 12A MAX FOR UL 
FUSEHOLDER COMPONENT NUT; THREAD M12.7 

- 
Mfr 

Sodt 
- 

02463 
28430 
28480 

H9027 
28430 
28480 
28480 

- 

Mfr Part Number 

See introduction :o this section for ordering information 



Replaceable Parts 

Table 6-2. Replaceable Parts (cont'd) 

Replaceable Parts 

Reference 
Designation 

A l l  R R 0 0  
A l l  RHO9 
A I ( R R 1 0  
A1 I 'RHt1 
A l l  RR12 

A l L R H l 3  
A i l .R814 
A l C R B 1 5  
A i l  R 8 1 6  
A l C H R l 7  

A 1 T R R l H  
A i C R B 1 9  
A1 L R 8 2 0  
A l C R 8 2 1  
A 1  L'RBP? 

A l l X 0 2 3  
A1 1-RH24 
A t C R 8 2 5  
A1 C R R 2 6  
A t r R 8 2 7  

A l r R R ? H  
A l  F e l l 1  
A 1 6 8 0 2  
AlKHI IO 
A l K H O 1  

A t K H 0 2  
A1 K 8 0  5 
A i  K O 0 4  
A1 KHO5 
A1 K O 0 6  

k 1 K 8 0 7  
AIKHOR 
A1 KHOY 
e l H P 1  
R 1 M P l A  

A l P H O 1  
A1 PRO2 
A i r a n 3  
A1 RHOt 
AIRHOP 

A l R 8 0  I 
A1 Rc1114 
R l  HbIl l5 
A I R 8 0 6  
A1 Re117 

A I R F I l J  
rr I LIHUI 
A ~ I J ~ ~ I P  
l > l l l d O 3  
A l I I R 0 4  

n 1  LIHeC 
A kIIHU6 
H 1 1 I d L /  
A t x F a 0 1  
I * X ~ I  n l t r  

HP Part 
Number Description 

ILF:.N t'IIRPO!,F HCH MU>! 
~ ; A P A C I I I I R - F X D  l lJF 480-?OX 50VDl': CFR 
C A P A C I  ION-FXD 1IIF +HO-20% 50VDC CFk 
CAPACITOR-FXD i l l F  +HO-20% SOVDC CFR 
C/rPAI:I TLIR--FXD t I I F  ,180-20% 5OVI)C CER 

C R P A C I  TOR -FXD I U F + - I  11% 35VD( 1 6  
C A P N  I TOR-FXD i l l F t  1 0 %  3 5 V W  TA 
1 - A P A L I l l I R - F X D  1LIF+-10% 3 W D T  T A  
DIODF-SWITCHING ROU 2OOMA PNS DO-35 
D I O D E  SWITCHING t l0V TOOMA 2 N S  DO-35 

D I O D F - S W I T C H I N G  L30V 20OHA PNS 1)U 3 5  
DIODE-SWITTHING t i n u  2 n n n A  PNS DO-35 
D I O D F  '?WITCHING HOV P00MA ?NS DO-35 
D I O D E - S W I T T H I N G  HOU ?00MA ,aNs DO-45 
D I O D E - L ~ ~ ~ ~ r ~ ~ ~ ~  R n u  20011~ ?NS DO-35 

D I O D E - S W I l C H I N G  ROV 2 0 0 N A  2NS DO-55 
DIODE-SWITCHING 8 0 U  2 0 0 H A  2 N 5  DO-35 
DIODF-';WITCHING HOV POONA PNS DO-35 
DIODF-SWJTCHING HOV 2 0 0 N A  2NS DO-75 
D I O D E - S W I T C H I N G  ROU 200MA PNS DO-35 

DIODE-SWITCHING BOW 2 0 0 M A  TNS DO-35 
DIODE-SWITCHING BOU 200MA 2 N S  DO-35 
DIODE-SWITCHING BOU 200MA ?NS DO-35 
DIODE-SWITCHING 8 0 V  200MA 2NS DO-35 
D I O D E - S W I T C H I N G  8 0 V  2 0 0 N A  ?NS DO-35 

D I O D E - 8 W I T C H I N L  8 0 V  POOMA 2NS D O - 3 5  
DIODE-SWITCHING 8 0 V  200MA 2 N S  DO-35 
DIODE-SWITCHING ROV ZOOMA ?NS DO-35 
DIODE-SWITCHING ROV 200MA 2 N S  DO--35 
DIODE-SWITCHING 8 n v  2 0 0 n ~  ;'NS D O - 3 s  

DIODE-SUITCHINL u n u  2 0 0 ~ 6  ?NS DO-35 
DIODE-SWITCHING R O U  m n t m  ZNS DO-3s 
DIODE-SWITCHING HOU 20OMA 2 N S  DO-35 
DIODE-SWITCHlNG ROU 200MA 2 N S  DO-35 
DIODE-SWITCHING 8 0 V  2 0 0 H A  2 N S  DO-35 

D I O D E - S W I T C H I N G  UOV 200MA 2NS DO-35 
FUSE 1 5 A  2 5 0 U  N r D  1 P 5 X  2 5  U L  
F U S F  1 5 A  ?SOU NTD 1 ?5X ? 5  UL 

R E L A Y - S 4 I  H-L2-SV 
RFLAY-S4EH-L2-SV 
RE1 AY-SPtH-L2-5V 
RFLAY- STEB -L?-SU 
R E L A I -  S4E H-L2-SV 

RLLAY-S4EB-L?-  SU 
RELAY-S4EB-L2-5U 
RELAY-!i4ER-L2-SU 
E X l R - V C  RD WHT NYL 062- IN-BD-THKNS 
PIN-GRV 0 9 3 8 - I N - D I A  2 5 - I N - L G  S k T  

CONNFCTOR-PC EDGE 10-C.ONl/WOU 2-RUWS 
CONN-2x11 RT CLN 
C O N N - U r I l  Q I K M l  1,-r.KT 6, -CIINT 
R E S I S T I M  2K 5 %  25W FC TC=- 4 0 0 / t 7 0 1 1  
RESIGTUN 2K 5 2  . 2 5 W  F C  T C = - 4 0 0 / + 7 0 0  

R L S I S l I J R  2K 5 %  ;JSW FC T C = - 4 0 0 / + 7 0 0  
R F S I S T I I H  2K 5 %  . 2 5 W  F C  TC=--400/+700 
RESISTOH 2K 5 %  25W F C  T C = - 4 0 0 / + 7 n O  
R E S I S T n k  BK 5% ?5W F C  S C = - 4 0 0 / + 7 0 0  
R E S I S I l l R  2K C;%. ;'SW FC TC= -4OO/+7OO 

R E S ~ S ~ I I R  16 t x  t ~ w  F 1 r = r I t  111u 
TT SHF-RLTR TMOc. SFRIA1 - I N  Pal.-OUT F - B l l  
1 C  SHF-HLTR CNOS ' 3 F H I A L - I N  PRI  OIIT *I H I T  
T R A N S 1 5 l U R  ARRhY 1 4 - P I N  PI SIC 1 0 - 3 1 6  
TRANSISTOR ARRAY 1 4 - P I N  P I  SIC ro 1 1 6  

- 
Mf r 
Code - 

2 8 4 8 0  
,?1+4fJll 
P114HO 
2 8 4 0 0  
2114R0 

5 6 7 8 9  
5h:'89 
5 h 2 8 Y  
2 8 4 8 0  
2 0 4 8 0  

2 1 4 8 0  
211480 
2 8 4 8 0  
2 0 4 8 0  
2 8 4 8 0  

Ttl4811 
?H4HU 
214480 
21.1480 
2 8 4 8 0  

2 8 4 8 0  
2 8 4 H 0  
2 8 4 8 0  
2 4 4 8 0  
2 H 4 R 0  

2 8 4 8 0  
2 4 4 8 0  
2 R 4 8 0  
2 8 4 8 0  
2 8 4 H 0  

2 8 4 8 0  
2 8 4 8 0  
213480 
2 8 4 8 0  
PI3480 

2A4H0 
2 8 4 8 0  
p H 4 8 0  
2H4HO 
2 8 4 8 0  

?H4RO 
2 8 4 h l l  
2 l i4HO 
284b.0 
:'H48U 

2 R 4 8 l l  
2 4 4 b O  
2 8 4 6  0 
0  5 / 4 3  
P R 4 b 0  

0 9 ~ 2 2  
2 8 4 R O  
112463 
I )$  1,'j 
0 1  1 2 t  

0 1  1 2 1  
011.51 
01 l ? l  
O i 1 ? 1  
03 1 2 1  

1'H411U 
i l  51iC. 
5 1  5 8 5  
0 4 7 i  3 
119113 

1 I d 0 1  
31 5 8 5  
31 ' 115 
aH4Ul l  
,'I 4 8 0  

- 

Mfr Part Number 

See ~ l > t r o t i ~ ~ c t l ( i n  to t h l s  s w t l o n  for o r t l t 3 r i n g  ~ n f o r r n a t ~ o n  
* I n d ~ i . a t e s  f a c t o r y  s e l e c t r d  \~ILIP 



Replaceable Parts Replaceable Parts 

Table 6-2. Replaceable Parts (cont'd) 

Reference 
Desianation 

HP Part 
Number Description 

4 4 4 V l A  C a n t ' d  

Fl l ' iF I I i I I . I~ER-FXIR PO%T h . 3 A  :'bIIU HAY CAI' 
F l l i i l  HIII WFR CRP (;'A HAX FIIR I l l  
PI; AS5.Y-1.1 N f'UR 
CLINN-TI. R n  NL OL:K 

MllXH, 1 0  CHANNLL 
CAPAI ' IT IJR-FXD 11JF + E n -  211% SOUDC C I R  
CAf 'ACITI IH I XI) 11IF +t iU.EO% L,IIU1)i. 1;l K 
CAP ACT 1-IIR-FXI) llll 1 - 1  0 %  35UI l I .  1A 
T.AP4LIlCIR-FXD 1llF +tIO 7'0% !,DUDC CER 

DCODE-LNR ? n u  s x  DII-.is PI)= 414 II:=+ O ~ T X  
I ) I l l1 lF  -LNR ;'OW 5 X  D l l - 3 5  PD= . 4W TC=.t 0Y;'X 
IIIODE-ZNR POW 5 %  1)O-65 PD- 4W 'It:=+ IlY:?Z 
DIODE-LNR 2 0 U  5 2  DO-35 PD= 4W TC=+ O Y r X  
1~10I )F -7NR 2 0 V  5 %  DO-15 PI)= 4U l C = + . O V 2 %  

DIODF-ZNR ,'OU 5 %  D O - 3 5  PD- 4U TI.=+ 0927. 
DIODE-/NR 2 0 u  11% D O - 3 s  PD= 4u T c = r  IIY.'X 
DIODF-ZNR 2 0 U  5 %  DO 35 PD= 4U T i = +  O Y r L  
D I n D t  -7NR POW 5 %  011-35 PI)- 4W TCa+ 1192X 
D I I 1 I ) E - S W I T l H I N G  Hl lV ZOOMA P N 5  DO-.35 

H F I A 1 - R E E D  ?A PSOrlA i5 IJOUI l  W D C - C L I I L  5 A  
RFLAY-RFED 2 6  z' ionn i s o n v o  WDI--~IIIL s~ 
RFLAY-REED ZA 2 5 0 H A  1 C,OUUI) 5UDC C O I L  5 A  
RbLAY-RFED 2 6  ?SOMA l S 0 0 V I l  SUDC-COIL 5 A  
R I  1  AY-REED 2 A  ?C,lIHA 1 5 0 0 U D  SUlJr -COI I  5 4  

RELAY-HFED 2A ?$OHA 150OVD 5UDi  -COJL 5 6  
RELAY-REED PA 2 5 0 H A  iSDOUD L iUI )C-COIL 5 4  
RELAY-RFED ?A 2L.OtlA 1 5 0 0 V D  5UI)l.-COIL \A 
R F I  AY-HFED 2 4  250H.4 1 5 0 0 U U  5UIJr 1011. 5.4 
RELAY-KFEL) 2~ %OHA ISIIOUU s u w - c o I L  SA 

INDUC TIIR RF-I:H-HI D 5 6lJH 51, 1 h h D X  3HSLL. 
I N D l J C l l l R  RF-I:H-MI-D Ti b l l H  %% 1 b b D X  3H51 L 
I ONN-rXlOt4 
CONN 2 X j  1 R r  r L N  
C O N N - U l I I  Q l K H T  h - C K T  6 - C I I N I  

M f  r 
Code Mfr  Part Number 



Replaceable Parts 

T a b l e  6 - 4 .  Code L i s t  o f  M a n u f a c t u r e r s  

Mfr 
Code 

H9027 
SO545 
54013 
00494 
01 121 
0 1295 
01417 
0 1852 
0 I 8 6 3  
01897 
02041 
02139 
02463 
02768 
02886 
02932 
02953 
03296 
0 3445 
03797 
03801 
03888 
04713 
05033 
05438 
05525 
05704 
05963 
061 3 2  
06393 
06665 
06952 
07263 
09761 
10214 
10899 
12969 
131 0 3  
14936 
1581 8 
17856 
19701 
22229 
24355 
24546 
27014 
271 6 7  
28480 
3L585 
32293 
56299 
7591 5 

- 

Manufacturer Name 

SCHURTER A G H 
NIPPON ELECTRIC CO 
HITACHI 
ADDRESSOGRAPH MULTIGRAPH CORP 
ALLEN-BRADLEY CO 
TEXAS INSTR INC SEMICOND CIIPNT D I V  
CHRYSLER CORP DEFENSE OPN DIV 
THOMAS ELECTRONICS INC 
UNIVERSITY METAL PROD CO 
MOLON MOTOR 6 COIL CORP 
PRECISION LAB D I V  PRCN CINE EQUIP 
PLASTIC 6 RUBBER ENGINEERING INC 
DEXTER CORP THE 
I L L I N O I S  TOOL WORKS INC FASTEX D I V  
DODGE-WASMUND MFG INC 
UNITED PACKAGING CO INC 
PORTER CO P. L .  
NYLON MOLDING CORP 
LERCO D I V  SPACE LOK INC 
ELDEMA D I V  GENISCO TECHNOLOGY CORP 
MANDEX MFG CO INC 
K D I PYROFILM CORP 
MOTOROLA SEMICONDUCTOR PRODUCTS 
I S E L I  CO 
TECHNICAL NAMEPLATE CORP 
VANGUARD INSTRUMENT CORP 
ALAC INC 
SHERWOOD MEDICAL INDUSTRIES INC 
COMPUTER TERflINAL CORP 
PANDUIT CORP 
PRECISION MONOLITHICS INC 
INSULATION SUPPLY CO 
FAIRCHILD SEMICONDUCTOR D I V  
BUNDY TUBING CO 
GENERAL TRANSISTOR WESTERN CORP 
EASTERN AIR DEVICES INC 
UNITRODE CORP 
THERMALLOY CO 
GENERAL INSTR CORP SEMICON PROD GP 
TELEDYNE SEMICONDUCTOR 
SIL1,CONIX INC 
MEPCO/ELECTRA CORP 
SOLITRON DEVICES INC (FETS. DIODES) 
ANALOG DEVICES INC 
CORNING GLASS WORKS (BRADFORD) 
NATIONAL SEMICONDUCTOR CORP 
CORNING GLASS WORKS (WILMINGTON) 
HEWLETT-PACKARD CO CORPORATE HQ 
RCA CORP SOLID STATE DIV 
INTERSIL INC 
SPRAGUE ELECTRIC CO 
LITTELFUSE INC 

Address 

LUZERN SW 
TOKYO J P  
TOKYO J P  
CLEVELAND OH 
MILWAUKEE I WI 
DALLAS TX 
DETROIT ' M I  
WAYNE KT 
BOSTON MA 
ROLLING MEADOWS I L  
BROOKLYN NY 
LOS ANGELES CA 
WINDSOR LOCKS CT 
DES PLAINES I L  
P I C 0  RIVERA CA 
PHILADELPHIA PA 
WOODLAND HILLS CA 
SPRINGFIELD KT 
BURBANK C A 
COMPTON C A 
CHICAGO I L  
WHIPPANY NJ 
PHOENIX AZ 
WALWORTH WI 
PASSAIC NJ 
MELVILLE L I  NY 
GLENDALE C A 
ST LOUIS MO 
SAN ANTONIO TX 
TINLEY PARK I L  
SANTA CLARA CA 
LOS ANGELES CA 
MOUNTAIN VIEW CA 
WARREN MI 
LOS ANGELES CA 
GREAT NECK NY 
WATERTOWN MA 
DALLAS TX 
HICKSVILLE NY 
MOUNTAIN VIEW CA 
SANTA CLARA CA 
MINERAL WELLS TX 
SAN DIEGO C A 
NORWOOD MA 
BRADFORD PA 
SANTA CLARA CA 
WILMINGTON NC 
PAL0 ALTO CA 
SOMERVILLE W 
CUPERTINO C A 
NORTH ADAMS MA 
DES PLAINES I L  

Zip Code 





SECTION V11 
MANUAL CHANGES 

7-1. INTRODUCTION 

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. 





SECTION Vlll 
SERVICE 

8-1. INTRODUCTION 

8-2. This section contains information to  aid in troubleshooting and repair of the HP 3457A Digital 
Multimeter. Included are safety considerations, theory of operation and troubleshooting procedures. 

The information contained in this section is intended for tht7 use o f  service trained 
personnel who ~rndcrsland cleclronic circuitry and are awarr o f  thc hazards invol- 
ved. Do not atfempl to perform any o f  the procedwes outlined in this section ~rnl tw 
yo11 are qiralificd to do so. 

8-3. SAFETY CONSIDERATIONS 

8-4. The HP 3457A is designed t o  meet international safety standards. T o  maintain these standards, the cau- 
tions, warnings, and other safety related information contained in this manual must be followed. Servicing 
of this instrument must be performed by service trained personnel. 

Any interruption of  thc protecfivc groirnding condlrctor (cithcr inside or outside thc 
insfrrrmenf) or disconnection of  the protrclive earlh terminal will likely make /he in- 
strlrmcnt dangerolrs. Intrntional interruption o f  the protective grolrnding conductor 
is srriclly prohibiled. 

The service information contained in this section normally requires removal o f  the 
protective covers and applicalion o f  power. Voltugc~s or signals at many poinls 
within the instr~rment may, i f  contacted, restrli in personal injirry. 

8-5. T o  protect personnel and prevent damage to  the instrument, adjustment or repair with covers removed 
and power applied must be avoided as much as possible. When it becomes necessary t o  service the instru- 
ment under these conditions, the work must be performed by a skilled person who is aware of the hazards 
involved. 

8-6. Be aware that it is possible for  capacitors inside the instrument t o  remain charged when the instrument 
is turned off o r  when the power source has been disconnected. 

8-7. Be certain that only the recommended fuse type (fast blow, correct current rating, etc.) is used fo r  
replacement. The use of repaired fuses o r  short circuiting the fuse holder is prohibited. 
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8-8. STATIC HANDLING 

8-9. Static electricity is a familiar phenomenon which, except for an occasional 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 many cases, the component damaged may not fail immediately 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 passive devices. 

8-10. Any assembly removed from the instrument MUST be handled in accordance with anti-static handling 
procedures. This includes the optional plug-in assemblies. 

8-1 1. The following guidelines are the minimum requirements for a static-safe service environment: 

The work bench must be equipped with a conductive table mat. The mat should be connected to  
earth ground through a 1 megohm resistor. The mat 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 contact 
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, de-soldering tools, shelving, and equipment stands. 

Only one common ground can be provided at a work station. 

The work station must be kept free of non-conductive items such as, common plastics, polybags, 
cardboard, cigarette or candy wrappers. There must be no rugs or carpet on the floor, shelving, or 
bench top. 

Proper containers must be used for shipping, storing and transporting assemblies. 

8-12. RECOMMENDED TEST EQUIPMENT 

8-13. Equipment to  test and repair the HP 345714 is listed in Section I (Table 1-3) of this manual. 

8-14. THEORY OF OPERATION 

8-1 5. Introduction 

8-16. The following paragraphs provide a simplified explanation of the HP 3457A circuit operation. Refer 
to  the simplified block diagram in Figure 8-1 for the following description. 

8-17. 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 communication 
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. 

8-18. Chassis Common Section 

8-19. The Chassis Common section consists of digital circuits and associated power supplies. The main cir- 
cuits are the Master Processor, HP-IB Interface, Front Panel Interface (keyboard and display) and the 
Chassis Common Isolation Logic. 
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8-20. The Master Processor controls the HP 3457A's measurement process, communicates with the Front 
Panel and HP-IB interface, applies measurenlent corrections and performs math calculations. The Master 
Processor circuitry consists of a micro-processor, program ROMs, storage RAMS and associated digital 
circuitry. 

8-21. The HP-IS Interface circuitry provides communication between the master processor and other in- 
struments connected to  the interface bus. The HP 3457A master processor receives HP-IB commands 
(Remote, Listen, etc.) and control information (DCV, ACV, etc.) and sends measurement data through the 
HP-IB interface circuitry. 

HP-IB is Hewlell-Packard's implcmcntalion o f  I E E E  Slandard 488-1978, 
"Standard Digifal Infcrfacc /or Programmahlc In~trirmcnlalion" and A N S I  MC 
1.1. 

8-22. The Front Panel interface circuitry provides communication between the User and the Master 
Processor. The processor receives control information through the front panel keyboard and returns 
measurement information through the front panel display. 

8-23. Floating Common Section 

8-24. The Floating Common section consists of Input Switching circuitry, an Input Amplifier, Ohms Current 
Source, AC to  DC Convertor, Analog To Digital Convertor, Voltage Reference, Slave Processor, and 
Floating Common Isolation Logic. 

8-25. The Input Switching section is responsible for routing the input signal to  the proper measurement cir- 
cuitry and connecting the Ohms Current Source when making resistance measurements. The input switching 
is also used during Auto-Cal and Self Test procedures to  route stimulus and measurement signals. 

8-26. The Input Amplifier scales the input signal to maintain a limited voltage range to  the input of the 
Analog to  Digital Convertor circuitry. The amplifier also provides isolatio~i between the device being 
measured and the HP 3457A measurement circuitry. 

8-27. The Ohms Current Source supplies a known current through resistors being measured to  provide a 
proportional voltage which can be measured by the HP 3457A. The current source is also used as a stimulus 
during the Self Test routine. 

8-28. The AC to DC Convertor is a computing true rms convertor which converts AC input signals between 
20 Hz and 1 MHz to  an equivalent DC voltage for measurement by the HP 3457A. 

8-29. The Analog to  Digital Convertor uses a multi-slope conversion process to  convert the analog 
measurement data to  digital information. 

8-30. The Voltage Reference circuit, as the name implies, provides a stable voltage to  the Analog to  Digital 
Convertor and the Ohms Current Source for measurement reference. 

8-31. The Slave Processor controls the measurement process. Function and range information received 
from the Master Processor is used to  control the input switching and A/D convertor to  make the required 
measurement. Measurement results are transferred from the slave processor to  the master processor through 
the isolation circuitry. 
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F L O A T I N G  COMMON I 
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IPUSHBUTTONSI  

Figure 8-1. Simplified Block Diagram 

8-32. SELF TEST DESCRIPTION 

8-33. Power ON Sequence 

8-34. When the HP 3457A is "turned-on", it automatically performs a self-test to  check the logic of both the 
chassis common and floating common sections of the instrument. The areas tested are: the master processor, 
(A1 assembly), the slave processor (A2 assembly) and the isolation logic circuitry between the two as- 
semblies. This test verifies that the instrument is capable of operating. It does not test the measurement ac- 
curacy of the instrument. 
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8-35. 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 itself to  the predefined power-on state. The front panel indications of this state are; the DC Voltage 
function, Auto-Range and automatic trigger are selected. For a complete list of power-on conditions, refer 
to  Section 111, Table 3-1 of this manual. 

8-36. Self Test 

8-37. The TEST routine performs an extensive test of the HP 3457A's measurement capability and accuracy. 
The tests performed are active tests, that is, a stimulus is applied and the results are checked against 
predefined limits. The TEST routine tests the integrator convergence, input amplifier and switching offset, 
ohms current source, input divider, input amplifier gain selection, amps circuit, ac/dc convertor offset and 
frequency response, and ohms precharge circuit. 

8-38. Satisfactory completion of the self test routine is indicated by a display message of SELF TEST OK. If 
an error is detected, the display message will be TEST FAILED and the error annunciator will flash. When 
an error occurs, bit 0 in the ERROR register is set and information indicating the specific test@) that failed 
is stored in the AUXERR register. 

8-40. Introduction 

8-41. The following procedures employ the Self Test capabilities of the HP 3457A. In most cases, this will 
be sufficient to  determine which of the two sections (A1 Chassis Common Section or A2/A3 Floating 
Common Section) is at fault. 

This in.s/rlrment contains infcgratcd circuits which arc sirsccptihlc to faillrrc drrc to 
static discharge. I f  is especially important that grorrnded tools and wrist straps be 
rised when handling or tror~hleshooting thesc components. 

8-42. A1 Assembly Failure Indications 

8-43. If the front panel display remains blank or contains some unintelligible message and appears to  be 
"locked-up" after the instrument is "turned-on," the fault is most probably located on the A1 assembly 
(03457-66501). 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 Al-J501, Al-J701 and Al-702 should be checked to  
be sure they properly and securely connected. 

8-44. If the instrument works properly from the front panel but fails to  communicate over the HP-IB, the 
problem is due to  a faulty A1 assembly. Be certain that the interface cable is good and that it is securely 
connected between the HP 3457A and the controller when testing HP-IB communications. 

8-45. If the display reads FAILED after the instrument is "turned-on," the fault is due to  either a slave 
processor failure or an isolation logic circuit failure. Since the isolation logic circuit is located on both the 
A1 and A2 assemblies, the fault can not be isolated to  one assembly. 
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8-46. A2/A3 Assembly Failure Indications 8-47. Failures in the floating common section of the instrument 
(A2/A3 assemblies) can be detected by running the TEST routine. A failure detected by the test routine will 
be indicated by a display of TEST FAILED and the error annunciator flashing. Not all errors require 
replacement of the A2/A3 assemblies to  correct the problem. The test routine detects calibration errors as 
well as hardware errors. 

8-48. T o  determine what failure occurred during the test, read the ERROR register (Press the ~ l u e  SHIFT key 
then the ERROR key). The error message should read HARDWARE ERROR. Other messages d o  not indicate a 
circuit failure. If the error annunciator is still flashing, read the other messages to  clear the register. Read 
the AUXERR? register. (Preps the Blue S H I F T  key then the NPLC / A co~ifigurution key. Use the scroll key to dis- 
play the A UXERR? comnlund urid press the ENT key). The display will show AUXERR?: and an error code num- 
ber. The following is a complete list of the AUXERR? codes: 

ERROR 

CODE D E S C R I P T I O N  

Isolation error durlng operatlon in any mode (self-test, auto-cal, measurements, etc.) 

Slave processor self test failure 
Isolation self-test failure 

Integrator convergence error 

Front end zero measurement error 

Current source, gain selection, Input dlvlder error 

Amps self-test fallure 

AC ampllfler DC offset test fallure 

AC flatness test error 

Ohms precharge fallure durlng auto-cat 

32k ROM checksum failure 

8k ROM checksum fallure 

Non-volatlle RAM fallure 
Volatlle RAM failure 

Callbratlon RAM protection fallure 

The error codes which apply to  the TEST routine are numbered I6 through 512. If more than one test fails 
the error codes will be summed together. As an example: If the front end zero measurement test and the 
AC flatness test failed, the error code displayed would be 272 (256 + 16). 

8-49. Front end zero measurement errors (error code 16) and AC flatness test errors (error code 256) can of- 
ten be remedied by calibration. Refer to  Section V for the appropriate procedures. Error codes 8, 32, 64, 
128, and 512 normally indicate a component failure. 

8-50. Replacement Procedures 

8-51. Procedures for the removal and replacement of the PC assemblies are contained in Section V1 of this 
manual. Please observe clean handling techniques and anti-static procedures when handling the PC as- 
semblies. 
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