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7-27. Change #11 Ret. o Part c
Des. } Number D 1 Qty I Description
7-28. For serial numbers 2201A04795 and below. Page 22010 | 18181213 5 C NMOS 819
- 192-BIT RAM
6-6/6-7, Table 6-4 (Replaceable Parts). Change RAMs A4UTT | 18181213 ’ IC NMOS 8192.81T RAM

A4U10 and Ul1 to the following:
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CERTIFICATION

Hewlett-Packard Company certifies that this product met its published specifications at the time of shipment from the
tactory.  Hewlett-Packard further certifies that its calibration measurements are traceable to the National Institute of
Standards and Technologies, to the extent allowed by the the Institute’s calibration facility, and to the calibration facilitics
of other International Standards Organization members.

WARRANTY

This Hewlett-Packard instrument product is warranted against defects in materials and workmanship for a period
of one year from date of shipment [,except that in the case of certain components listed in Section I of this
manual, the warranty shall be for the specified period]. During the warranty period, Hewlett-Packard Company
will, at its option, either repair or replace products which prove to be defective.

For warranty service or repair, this product must be returned to a service facility designated by -hp-. Buyer shall
prepay shipping charges to -hp- and -hp- shall pay shipping charges to return the product to Buyer. However,
Buyer shall pay all shipping charges, duties, and taxes for products returned to -hp- from another country.

Duration and conditions of warranty for this instrument may be superceded when the instrument is integrated
into (becomes a part of) other -hp- instrument products.

Hewlett-Packard warrants that its software and firmware designated by -hp- for use with an instrument will ex-
ecute its programming instructions when properly installed on that instrument. Hewlett-Packard does not war-
rant that the operation of the instrument, or software, or firmware will be uninterrupted or error free.

LIMITATION OF WARRANTY

The foregoing warranty shall not apply to defects resulting from improper or inadequate maintenance by Buyer,
Buyer-supplied software or interfacing, unauthorized modification or misuse, operation outside of the environmen-
tal specifications for the product, or improper site preparation or maintenance.

NO OTHER WARRANTY IS EXPRESSED OR IMPLIED. HEWLETT-PACKARD SPECIFICALLY
DISCLAIMS THE IMPLIED WARRANTIES OF MERCHANTABILITY AND FITNESS FOR A PAR-
TICULAR PURPOSE.

EXCLUSIVE REMEDIES
THE REMEDIES PROVIDED HEREIN ARE BUYER’S SOLE AND EXCLUSIVE REMEDIES. HEWLETT-
PACKARD SHALL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL, INCIDENTAL, OR CON-
SEQUENTIAL DAMAGES, WHETHER BASED ON CONTRACT, TORT, OR ANY OTHER LEGAL
THEORY.
ASSISTANCE

Product maintenance agreements and other customer assistance agreements are available for Hewlett-Packard
products.

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

A 3/11/83
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Backdating

NOTE

The MP Designations used on this page apply on-
ly to those parts called out in Figure 6-117.

T1

MP2

MP5 MP4 MP3
Reference -hp- Part [ .
Designation Number p |0 Description
MP1 03456-01201 7 1 Bracket-Transformer
MP2 0515-0216 4 Screw-Mach M4 x 0.7 50MM-LG Pan-HD
MP3 0340-0580 3 1 Insulator-XSTR THRM-CNDCT
MP4 03456-01202 8 1 Bracket-Regulator
MP5 0624-0034 2 Screw-Tapping 6-20 0.5 Pan-HD
MP6 2740-0003 1 Nut-Hex 10-32 x .375 AF
CR1 1902-1217 8 1 Diode-Znr 6.2V 5%
T1 9100-0469 8 1 Transformer-Power
U1 1826-0181 1 1 Voltage Regulator-LM323K

Figure 7-10. Change #10

in Figure 6-11
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Backdating Model 3456A

j. Page 6-27, Figure 6-8 (Inguard Chassis-Front and k. Page 6-30, Figure 6-11 (Power Transformer and
Rear Panel). Replace Figure 6-8 with Figure 7-9. Bracket; ec.). Replace Figure 6-11 with Figure 7-10.
NOTE

The MP Designations used on this page apply on-
ly to those parts called out in Figure 6-8 (A & B).

R . e

WARNING
GHIARD YOLE

e ]

MP4 J38

A. Inguard Chassis Hardware—Front.

MP8 MP10
MP7 MP9

J4a0  MP16 MP14  Ja1 MP13 MP12
MP15
B. Rear Panel.
Reference -hp- Part c .
Designation Number D aty Description
MP1 03456-00102 5 1 Chassis-Inguard-Left
MP2 0515-0212 2 Screw-Mach M3.5 x 0.6 6MM-LG Pan-HD
MP3 03456-00101 4 1 Chassis-inguard-Right
MP4 0624-0314 2 Screw-Tapping 4-20 x .375 Pan-HD Plastite
MP5S 0380-1214 2 Standoff Screw-HPIB, Metric
MP6 0515-0225 1 Screw-Mach M3.5 x 0.6 1O0MM-LG Pan-HD
MP7 0515-0211 8 2 Screw-Mach M3 x 0.5 6MM-LG Pan-HD
MP8 2680-0265 2 Screw-Mach 10-32 x 1.0 Pan-HD w/Helical Lock
MP9 0380-1208 2 Spacer .194 I.D. x .5 0.D. x .625 Long
MP10 2110-0564 8 1 Fuseholder Body
MP11 2110-0565 9 1 Fuseholder Cap
MP12 3150-0300 5 1 Air Filter
MP13 0515-0212 1 Screw-Mach M3.5 x 0.6 6MM-LG Pan-HD
MP14 0570-1171 3 Screw-Cover Mtg
MP15 0510-0043 3 Ring-Ret Ext-E-.141 Dia
MP16 0515-0215 1 Screw M3.5 x 0.6 20MM-LG Pan-HD
J38 5060-7478 3 1 Terminal Assembly-Front Input
J40, J41 1250-0083 1 2 Connector-RF BNC
S5, So6 3101-2298 1 2 Switch-Slide Voltage Select

Figure 7-9. Change #10 in Figure 6-8
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NOTE

MP1

MP12

MP11

MP10

MP9

The MP Designations used on this page apply on-
ly to those parts called out in Figure 6-3.

Reference -hp- Part C e

Designation Number p |0 Description
MP1 03456-00101 4 1 Chassis-Inguard-Right
MP2 1251-6184 7 1 Connector 8 Pin M Post Type
MP3 1251-6194 9 4 Connector 10 Pin M Post Type
MP4 03456-00204 8 1 Sub-Panel
MP5 0515-0212 1 Screw-Mach M3.5 x 0.6 6 MM-LG Pan-HD
MP6 0515-0219 4 Screw-Mach M3 x 0.5 6MM-LG Flat-HD
MP7 1251-6192 7 2 Connector 15-Pin M Post Type
MP8 03456-00601 9 1 Fan Shield, Top
MP9 0515-0211 8 2 Screw-Mach M3 x 0.5 6MM-LG Pan-HD
MP10 03456-00102 5 1 Chassis-Inguard-Left
MP11 0515-0211 8 4 Screw-Mach M3 x 0.5 6MM-LG Pan-HD
MP12 0515-0212 4 Screw-Mach M3.5 x 0.6 6MM-LG Pan HD

MP5

Figure 7-8. Change #10 in Figure 6-3
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Ratio Ref/4WRQ Sense Terminals - are used for the Ratio
Reference Voltage or 4-Wire Ohms measurement.

Volts/2WRQ/4WRQ Terminals - input terminals for the
ACV, DCV, ACV +DCV, and 2-Wire Ohms measurements.
In addition, the terminals supply the current for a 4-Wire
Ohms measurement.

Rear Guard Switch - internally connects the GUARD ter-
minal to the VOLTS LOW terminal.

Rear Guard Terminal.

Voltmeter Complete Connector - Outputs pulse during mea-
surement cycle.

HP-1B Connector used to connect to HP-1B.

HP-IB Address Selection Switch - Sets 3456A HP-IB Ad-
dress.

External Trigger Input Connector.
Cooling Fan.
Power Line Voltage Selection - Refer to Paragraph 2-8.

Fuse -90 V to 126 V -.75 amp, 198 V to 252 V -.375
amp.

AC Power Connector.

7-8

Figure 7-6. Change #10 in Figure 3-1
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I.C. Pin #  Signature Replace
A3U8 10 0F76 A3U8
A3US8 14 3501 A3U8
A3U14 2 FF8A A3U14
A3U14 6 421U A3U14
A3U14 10 3501 A3U14

f. Page 8-A-16, paragraph 8-A-26 step m. Change
the signatures in step m of paragraph 8-A-26 to the
following:

m. Check the following signatures and if any are
bad, replace the recommended Integrated Circuit in the
given order:

I.C. Pin #  Signature Replace
A3U4 10 1180 A3U4,U8
A3U4 12 0000 A3U12,U7,U8,U4
A3U8 15 1180 A3US8
A3U8 S 2P23 A3US8
A3U8 11 4H88 A3US8
A3U8 13 C66C A3US8
A3U14 13 3931 A3U14

g. Page 8-A-16, paragraph 8-A-26 step 0. Change the
signatures in step o of paragraph 8-A-26 to the follow-
ing:

0. Check the following signatures and if any are bad,
replace the recommended Integrated Circuit in the give
order:

I.C. Pin #  Signature Replace
A3UI12 3 2P23 A3UI12,U7
A3UI12 5 1180 A3UI12,U7
A3UI12 11 C66C A3UI12,U7
A3U12 13 3931 A3U12,U7,U8
A3U12 2 2P23 A3U12
A3U12 6 1180 A3U12
A3U12 10 C66C A3UI12
A3U12 14 3931 A3U12
A3U7 2 2P23 A3U7
A3U7 6 4H88 A3U7
A3U7 10 C66C A3U7
A3U7 14 3931 A3U7
A3US8 2 3931 A3US8

7-25. Change #10

7-26. For serial numbers 2015A04595 and below. This
change applies to 3456A which did not have their Fan
(B1) removed. If the Fan is defective and needs to be
replaced, retrofit the 3456A to a fanless instrument.
Refer to Service Note 3456A-12 on how to retrofit the
instrument. Because no fans will be replaced, if defec-
tive, the information given here should only be used to
to adapt this manual for instruments which still have
their fans. If the instrument is retrofitted (i.e., the fan is
removed), ignore this change and use the information
which is presently in this manual.

Backdating

a. Page 3-3, Figure 3-1 (Front and Rear Panel
Features (Cont’d)). Replace Figure 3-1 with Figure 7-6.

b. Page 8-93/8-94, Figure 8-75 (Schematic 14, Power
Supply Schematic). Change bridge rectifier A3CRS to
diode rectifiers A3CRS through A3CRS, as shown in
Figure 7-6. Add fan B1, and change fuse F1 to 750MA
and 375MA, as shown in Figure 7-7.

¢. Page 6-5, Table 6-4 (Replaceable Parts). Change
and add the following:

Ref. Part C

Des. Number D Description
A3CR5 1901-0662 3 DIODE-PWR RECT 100V BA
A3CR6 1901-0662 3 DIODE-PWR RECT 100V 8A
A3CR7 1901-0662 3 DIODE-PWR RECT 100V 6A
A3CRS8 1901-0662 3 DIODE-PWR RECT 100V 6A

d. Page 6-7, Table 6-4 (Replaceable Parts). Change
Heat Sink AIOHI through A10H4 to Part Number:
1205-0462.

¢. Page 6-18/6-19, Table 6-4 (Replaceable Parts).
Add and change the following:

Ref. Part c
Des. Number D Descripton
B1 3140-0604 1 |FAN MOTOR
3160-0307 3 |FAN BLADE
3150-0300 5 |FILTER-AIR
F1 2110-0033 6 |[FUSE .75A 250V 1.25X.25

(FOR 100V/120V OPERATION)
FUSE .375A 250V NTD 1.25X.25 UL
(FOR 220V/240V OPERATION)

F1 2110-0065

EY

03456-00103 | 6 |GAUSSET-OUTGUARD
03456-00104 | 7 |GAUSSET-SHROUD
03456-00203 | 7 |PANEL-REAR
03456-00601 | 9 |FAN SHIELD-TOP
03456-00602 | O [FAN SHIELD-BOTTOM
03456-01202 | 8 |BRACKET-REGULATOR
03456-04102 | 3 |SHIELD-OUTGUARD

5040-8304 4 |SHROUD-FAN

5060-9835 O |TOP COVER

5060-9852 1 {SIDE COVER-NO HANDLE

f. Page 6-18/6-19, Table 6-4 (Replaceable Parts).
Delete bridge rectifier CRS (Part Number: 1906-0205)
from the table.

g. Page 6-20, Figure 6-1 (Chassis/Cabinet Parts).
Change the following in the table located in Figure 6-1.

Ref. -hp- Part C
Des. J Number I D l Qty | Description
1 TOP COVER

MP15 I 5060-9835 0
MP17 5060-9852 1

1 SIDE COVER, NO HANDLE

h. Page 6-22, Figure 6-3 (Top View of Chassis with
PC Boards Removed. Replace Figure 6-3 with Figure
7-8.

i. Page 6-23, Figure 6-4 (Bottom View of Chassis
with PC Boards Installed). Change the following in the
table in Figure 6-4.

Ref. -hp- Part c
Des. Number D Qty Description
MP1 | 03456-00602 | [¢] I 1 l Fan Shield, Bottom
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Backdating

a. Page 6-6, Table 6-4 (Replaceable Parts). The
changes are as follows:

Ref. I Part l ¢ l

Des. Number )] Description
A4U5B 1818-1367 o] IC MEMORY, ROM
A4U7 1818-1368 1 IC MEMORY, ROM
A4U8 1818-1369 2 IC MEMORY, ROM

b. Page 8-A-3/8-A-4, Table 8-A-1 (Data Bus
[DO-D7] Signatures, Service Group A). Replace Table
8-A-1 with Table 7-2.

NOTE

Make sure the ROMs in the 3456A agree
with ones listed in Table 6-4. Update the
table only if the ROMSs are different from
the ones that are listed.

Table 7-2. Data Bus (D0-D7) Signatures

Data A4PS

Bus Pin # Signature
DO 7 2AP3
D1 8 FH1U
D2 9 FFP5
D3 10 CO9F
D4 11 P505
D5 12 HH8A
D6 13 7967
D7 14 A089

Note. Set the Signature Analyzer to:

Start: (™) A4TP3-A
Stop: (™_) A4TP3-B
Clock: (™) A4TP3-C
The “1"’ (High, +5 V) signature is: 0003.

c. Page 8-A-3/8-A-4, Table 8-A-4 (Individual ROM
Signatures, Service Group A). Replace Table 8-A-4 with
Table 7-3.

Table 7-3. Individual ROM Signatures

Start/Stop ROM

ROM Connection Pin # Signature
A4U5 A4US6 pin 10 9 2P23
10 4H88

11 C66C

13 3931

14 0654

15 OF76

16 3574

17 441P

A4U7 A4UB6 pin 9 9 1A11

10 9751

11 3PUH

13 CA4A

14 7CA7

15 480A

16 11F6

7-6 Rev B

Model 3456A

Table 7-3. Individual ROM Signatures

Start/Stop ROM

ROM Connection Pin # Signature
17 878C

A4U8 A4U6 pin 7 9 5632
10 4631
11 ABAA
13 1P22
14 3A6P
15 24H5
16 UUHA
17 02ZHA

Note. Set the Signature Analyzer to:

Start: ({™_) see Table
Stop: (_/~) see Table
Clock: (—~_) A4TP3-C

The “*1'* (High, + 5V) signature is: 1180.

d. Page 8-A-16, paragraph 8-A-26 step h. Change the
signatures in step h of paragraph 8-A-26 to the follow-
ing:

h. Turn the 3456A On and check the following
signatures. If any signatures are bad, try the recom-
mended integrated circuit(s) in the given order. Replace
the one on the left first and then replace the one next to
it, if the signature was still bad.

I.C. Pin #  Signature Replace
A3U4 11 1180 A3U4
A3U4 10 0000 A3U4,U8
A3U4 12 1180 A3U12,U7,U8,U4
A3U14 15 1180 A3U14
A3U12 3 2P23 A3U12
A3U12 S 4H88 A3U12
A3U12 11 C66C A3U12
A3U12 14 3931 A3U12,U14
A3U12 13 3931 A3UI12
A3U7 3 0654 A3U7
A3U7 5 0F76 A3U7
A3U7 11 3574 A3U7
A3U7 14 441P A3U7,U8
A3U7 13 441P A3U7
A3U8 3 441P A3U8
A3U14 13 3931 A3U14

e. Page 8-A-16, paragraph 8-A-26 step j. Change the
signatures in step j of paragraph 8-A-26 to the follow-
ing:

j. Check the following signatures and if any are bad,
replace the recommended Integrated Circuit in the given
order:

L.C. Pin #  Signature Replace
A3U8 5 U280 A3U8,U14
A3U8 11 0F76 A3U8,U14
A3U8 13 6P07 A3U8,Ul14
A3U8 6 U280 A3U8
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Ref. Part c

Des. Number D Description
A40C3 0160-2202 8 | CAPACITOR-FXD 75pF 300V
A40C11 0160-3502 3 | CAPACITOR-FXD .3pF 500vDC
A40C12 0160-4807 5 | CAPACITOR-FXD 33pF 300VDC
A40C22 0160-0302 5 | CAPACITOR-FXD .018uF 200VDC
A40R21 0698-4470 5 | RESISTOR 6.98K 1% .1256W
A40R24 0757-0279 O | RESISTOR 3.16K 1% .125W
A40R60 0757-3486 2 | RESISTOR 301 1% .125W

7-17. Change #6
7-18. For serial numbers 2015A02160 and below.

a. Page 8-65/8-66, Figure 8-61 (Schematic 1, Input
Switching Schematic). Change A20C111 from 100pF to
150pF. Do not change the capacitor if U106 has been
replaced by an op amp with part number 1820-0478.

b. Page 6-8/6-12, Table 6-4 (Replaceable Parts).
When replacing A20U106, replace with the part number
(1820-0478) shown in Table 6-4. The old part number is
1820-0477. If U106 has been replaced, replace Cl11
with the part number (0160-3336) shown in Table 6-4.
The old part number is 0160-4814.

¢. Page 6-8, Table 6-4 (Replaceable Parts). When
replacing A20C701, replace with the part number
(0180-0269) shown in Table 6-4. The old part number is
0180-0230.

7-19. Change #7

7-20. For serial numbers between 2015A01866 and
2015A02905.

a. Page 8-79/8-80, Figure 8-68 (Schematic 7, AC
Converter Schematic. Change A40R21 from 6.98K ohm
to 9.09K ohm.

b. Page 6-16, Table 6-4 (Replaceable Parts). Change
A40R21 to 9.09K ohms (Part Number 0757-0288). If the

Backdating

resistor is to be replaced, use the value and part number
shown in Table 6-4 (6.98K ohms, Part Number
0689-4470).

7-21. Change #8
7-22. For serial numbers 2015A02970 and below.

-a. Page 8-79/8-80, Figure 8-68 (Schematic 7, AC
Converter Schematic). Change the Input Attenuator
Circuitry of the AC Converter as shown in Figure 7-5.
Note that in the change, the value of R3 is 51 ohms in-
stead of 1K ohms.

b. Page 6-15, Table 6-4 (Replaceable Parts). Change
the following:

Ref. Part
Description

C
Des. Number D

A40R3 I 0683-5105| 4 | RESISTOR 51 5% .256W

7-23. Change #9

7-24. For serial numbers 2015A03070 and below. The
following is a ROM change and requires some changes
of the signatures listed in Service Group A of the
manual. If a ROM (A4US, U7, or U8) is to be replaced
in the 3456A because of a failure, make sure the new
ROMs used as replacements are the ones listed in Table
6-4 (Part Number of U5 is 1818-1629, U7 is 1818-1630,
and U8 is 1818-1631). In addition, all ROMs (U5, U7,
and UB8) need to be replaced, even though only one
ROM may be defective. If the ROMs presently in the in-
strument are the new ROMs, then only the defective
ROM need to be replaced. The old ROMs listed in step a
(which follows this paragraph), are no longer available.

AC CONVERTER
M 03456-66540

INPUT ATTENUATOR

P37 J37
'

10 FRONT/REAR A AYC_IN

CR1

L
TERMINAL SWITCH(S2) H :

(A20 Lo

P17 J17 P17

) )
HACY 110 1

6 FROM U702 120} & i
| |

| |

i
|
! HACD ——
I B From U70z0amT
|
;
:

+15V c3

S Y 1Y

| ' v s RS3
| : 3 { i 5: 11 100K
W3 ) )
B rrom U701 16 ! < j 13 V3

’ ' ; 10 § 354
! 100K

Figure 7-5. Change #8 on Schematic 7
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HEWLETT
[ép] 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. This is a Safety Class 1 instrument.

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an elec-
trical ground. The instrument is equipped with a three-conductor ac power cable. The power
cable must either be plugged into an approved three-contact electrical outlet or used with a
three-contact to two-contact adapter with the grounding wire (green) firmly connected to an
electrical ground (safety ground) at the power outlet. The power jack and mating plug of the
power cable meet International Electrotechnical Commission (IEC) safety standards.

DO NOT OPERATE IN AN EXPLOSIVE ATMOSPHERE

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

KEEP AWAY FROM LIVE CIRCUITS

Operating personnel must not remove instrument covers. Component replacement and internal
adjustments must be made by qualified maintenance personnel. Do not replace components
with power cable connected. Under certain conditions, dangerous voltages may exist even with
the power cable removed. To avoid injuries, always disconnect power and discharge circuits
before touching them.

DO NOT SERVICE OR ADJUST ALONE
Do not attempt internal service or adjustment unless another person, capable of rendering first
aid and resuscitation, is present.

DO NOT SUBSTITUTE PARTS OR MODIFY INSTRUMENT

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

DANGEROUS PROCEDURE WARNINGS

Warnings, such as the example below, precede potentially dangerous procedures throughout
this manual. Instructions contained in the warnings must be followed.

‘ WARNING I

Dangerous voltages, capable of causing death, are present in this instrument. Use ex-
treme caution when handling, testing, and adjusting.




Backdating

7-15. Change #5

7-16. For serial numbers 2015A01865 and below. All
changes pertain to the A40 Assembly.

a. Page 8-79/8-80, Figure 8-68 (Schematic 7, AC
Converter Schematic). Do the following:

1. Add Cl11 (a 0.3pF capacitor) to the schematic,
as shown in Figure 7-4. Do not add the capacitor if
missing from the A40 assembly or hybrid U3 has
been replaced.

2. Change C3 from 62pF to 75pF. Do not change
the capacitor if Cl11 is missing from the A40
assembly or hybrid U3 has been replaced.

b.

Model 3456A

4. Change R21 from 9.09K ohms to 6.98K ohms.
Do not change the resistor if C11 is missing from
the A40 assembly or hybrid U3 has been replaced.

5. Change R24 from 4.99K ohms to 3.16K ohms.
Do not change the resistor if C11 is missing from
the A40 assembly or hybrid U3 has been replaced.

6. Change R60 from 232 ohms to 301 ohms. Do
not change the resistor if C11 is missing from the
A40 assembly or hybrid U3 has been replaced.

Page 6-14/6-15/6-16, Table 6-4 (Replaceable

3. Change C22 from .015xF to .018uF. Do not Parts). Do not make the following changes or additions
change the capacitor if Cl11 is missing from the if capacitor C11 is missing from the A40 assembly or
A40 assembly or hybrid U3 has been replaced. hybrid U3 has been replaced.
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SAFETY SYMBOLS

General Definitions of Safety Symbols Used On Equipment or In Manuals.

AN

;
e
%)

NOTE:

Instruction manual symbol: the product will be marked with this
symbol when it is necessary for the user to refer to the instruction
manual in order to protect against damage to the instrument.

Indicates dangerous voltage (terminals fed from the interior by
voltage exceeding 1000 volts must be so marked).

Protective conductor terminal. For protection against electrical
shock in case of a fault. Used with field wiring terminals to in-
dicate the terminal which must be connected to ground before
operating equipment.

Low-noise or noiseless, clean ground (earth) terminal. Used for a
signal common, as well as providing protection against electrical
shock in case of a fault. A terminal marked with this symbol must
be connected to ground in the manner described in the installation
(operating) manual, and before operating the equipment.

Frame or chassis terminal. A connection to the frame (chassis) of
the equipment which normally includes all exposed metal struc-
tures.

Alternating current (power line).
Direct current (power line).

Alternating or direct current (power line).

The WARNING sign denotes a hazard. It calls attention to a pro-
cedure, practice, condition or the like, which, if not correctly per-
formed or adhered to, could result in injury or death to personnel.

The CAUTION sign denotes a hazard. It calls attention to an
operating procedure, practice, condition or the like, which,if not
correctly performed or adhered to, could result in damage to or
destruction of part or all of the product.

The NOTE sign denotes important information. It calls attention
to procedure, practice, condition or the like, which is essential to
highlight.
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Herstellerbescheinigung

Hiermit wird bescheinigt, dag das Ger&t/System HP 3456A
in Ubereinstimmung mit den Bestimmungen von Postverfligung 1046/84 funkentstdrt ist.

Der Deutschen Bundespost wurde das Inverkehrbringen dieses Gerédtes/Systems angezeigt und
die Berechtigung zur Uberprifung der Serie auf Einhaltung der Bestimmungen eingeraumt.

Zusatzinformation fur Mes- und Testgerate

Werden Meg- und Testgerate mit ungeschirmten Kabeln und/oder in offenen MeBaufbauten
verwendet, so ist vom Betreiber sicherzustellen, dag die Funk-EntstGrbestimmungen unter
Betriebsbedingungen an seiner Grundstilicksgrenze eingehalten werden.

Manufacturer’s declaration

This is to certify that the equipment HP 3456A
is in accordance with the Radio Interference Requirements of Directive FTZ 1046/84. The Ger-
man Bundespost was notified that this equipment was put into circulation, the right to check
the series for compliance with the requirements was granted.

Additional Information for Test- and Measurement Equipment

If Test- and Measurement Equipment is operated with unscreened cables and/or used for
measurements on open set-ups, the user has to assure that under operating conditions the Radio
Interference Limits are still met at the border of his premises.

NOTICE

The information contained in this document is subject to change without notice.

HEWLETT-PACKARD MAKES NO WARRANTY OF ANY KIND WITH REGARD TO THIS
MATERIAL, INCLUDING, BUT NOT LIMITED TO, THE IMPLIED WARRANTIES OF MER-
CHANTABILITY AND FITNESS FOR A PARTICULAR PURPOSE. Hewlett-Packard shall not
be liable for errors contained herein of for incidental or consequential damages in connection with
the furnishing, performance or use of this material.

Hewlett-Packard assumes no responsibility for the use or reliability of its software on equipment that
is not furnished by Hewlett-Packard.

This document contains proprietary information which is protected by copyright. All rights are
reserved. No part of this document may be photocopied, reproduced or translated to another pro-
gram language without the prior written consent of Hewlett-Packard Company.




Backdating

¢. Page 8-83/8-84, Figure 8-70 (Schematic 9, Main
Controller Schematic). Change Address Line A10 con-
nection as shown in Figure 7-3.

7-13. Change #4

Model 3456A

7-14. For serial numbers 2015A00950 and below. Use
new part number (1855-0460) shown in Table 6-4, when
replacing A20Q406. The old number is: 1855-0246.
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73 1
(u3a (( X
3 3 \
&
2]
* ” oL pv3
4
1° Uli
— ¢ an P
SYNE
4 4 BIT
" COUNTER ,
+3V¥2 N T
—E EN P LR o
ci?
0047 <
1
U11 Y Uic
IR

Tk
| ¢ ] i
1
e 12
OQ]—
Ula

Figure 7-2. Change #3 on Schematic 8
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SECTION VII
MANUAL CHANGES

7-1. INTRODUCTION

7-2. This section of the manual has information to
adapt this manual for instruments with serial number
prefixes other than shown on the title page. In addition,
changes to instruments with the serial prefix given on
the title page may also be included in this section.

7-3. MANUAL CHANGES

7-4. To adapt this manual to your 3456A, refer to Table
7-1 and make all the manual changes listed opposite
your instrument’s serial number. Perform these changes
in the sequence listed.

7-5. If your instrument serial number is not listed on
the title page of this manual or in Table 7-1, it may be
documented in a yellow MANUAL CHANGES supple-

ment.

Table 7-1. Manual Changes

Instrument Serial Number Make Manual Changes

2015A00260 and Below
2015A00379 and Below
2015A00529 and Below
2015A00950 and Below
2015A01865 and Below
2015A02160 and Below
2015A01866 thru 2015A2905

2015A02970 and Below ,2,3,4,5,6,8
2015A03070 and Below ,2,3,4,5,6,8,9
2015A04595 and Below ,2,3,4,5,6,8,9,10,11

N [ Y NN
N

2201A04596 thru 2201A4795

7-6. MANUAL CHANGE INSTRUCTIONS
1-1. Change #1
7-8. For serial numbers 2015A00260 and below.

a. Page 8-83/8-84, Figure 8-70 (Schematic 9, Main
Controller Schematic). Delete inverters A4Ul6b and
Uléc, as shown in Figure 7-1. Since part of U16 is also
used in other circuits, only delete Ul6b and Ulé6c.

b. Page 6-7, Table 6-4 (Replaceable Parts). Change
A4U18 from 1820-0693 to the following:

Description

Ref. Part c
Des. Number D

A4U18 I 1820-1112 l 8 | IC SN74LS74AN

7-9. Change #2
7-10. For serial numbers 2015A00379 and below.

a. Page 8-71/8-72, Figure 8-64 (Schematic 4, A/D
Converter Schematic). Resistors A20R424 and R427
where origionally 56.2K ohms, and R425 and R426
where 44.2K ohms. They where changed to 52.3K ohms
and 47.5K ohms for R424 and R427, and R425 and
R426, respectively. They where changed to improve the
A/D Converter’s Overload Circuitry operation when
the 3456A°s is configured to the SOHz power option. If
the resistor values are other than shown on schematic 4,
change them to the values shown on the schematic
(52.3K for R424 and R427, and 47.5K for R425 and
R426).

b. Page 6-11, Table 6-4 (Replaceable Parts). The
values for A20R424 through R427 should be as shown
Table 6-4, if the 3456A is updated to those values.
7-11. Change #3
7-12. For serial numbers 2015A00529 and below.

a. Page 8-79/8-80, Figure 8-68 (Schematic 7, AC
Converter Schematic). Change capacitors A40C17 and
C18 from 10pF to 15pF.

b. Page 6-15, Table 6-4 (Replaceable Parts).

Ref. ' Part | [ l

Des. Number D Description

A40C17,C18 | 0140-0202 | 2 lCAPACITOR—FXD 15pF 500VDC

c. Page 8-81/8-82, Figure 8-69 (Schematic 8, Inguard
Logic Schematic). Change the following:

1. Delete A30U25a from the schematic, as shown
in Figure 7-2.

2. Connect a .0047uF capacitor (A30C12) from
pin 1 of A30U11 to ground, as shown in Figure
7-2.

d. Page 6-13/6-14, Table 6-4 (Replaceable Parts).
Delete A30U25 from the table and add the following:

Ref. | Part I c ‘

Des. Number D Description

A30C12 | 0160742981 6 |CAPACITOR .0047uF
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION.

1-2. The information contained in this Manual is for
the Installation, Operation, HP-IB Programming and
Service of the Hewlett-Packard Model 3456A Digital
Voltmeter.

NOTE

HP-IB is Hewlett-Packard’s implementation
of IEEE Std. 488-1975, “‘Standard Digital
Interface for Programmable Instrumenta-
tion.”

1-3. The Installation, Operating, and HP-IB Program-
ming information in this Manual is also contained in the
Operating Manual.

1-4. This section in the manual contains general infor-
mation concerning the 3456A Digital Voltmeter. Includ-
ed are instrument description, specifications, sup-
plemental characteristics, instrument and manual iden-
tification, options, accessories, and other information
on the instrument.

1-5. DESCRIPTION.

1-6. The Hewlett-Packard Model 3456A is a versatile
Digital Voltmeter with ac, dc, ohms, and various math
functions. This voltmeter is an excellent bench meter
and since it is remotely programmable it is an excep-
tional system measurement device. Other features for
which you may have some good uses are the selection of
power line cycles integrated, the selection of certain
number of readings/trigger, settling delay, ratio, and
other unique and useful functions.

1-7. The 3456A also employs a feature called AUTO
ZERO. This feature of the instrument is very useful for
good stability. The internal reference device and
reference resistors are also selected for good accuracy
and stability. Another good feature is the TEST func-
tion of the 3456A. With this function the instrument’s
operation can be partially verified for correct operation
by the operator.

1.8. SPECIFICATIONS.

1-9. Specifications of the 3456A are the performance

characteristics of the instrument which are warranted.
These specifications are listed in Table 1-1, and are the
performance standards or limits against which the in-
strument can be tested. Included in Table 1-1 are also
some supplemental characteristics of the 3456A and
should be considered as additional and general informa-
tion for you, the user. Because of the many operational
capablities of the 3456A, exercise care when determin-
ing the instrument’s specifications.

1-10. Any changes in the specifications due to manufac-
turing changes, design, or traceability to the National
Bureau of Standards will be covered in a manual change
supplement or revised manual pages. The specifications
listed here supercede any previously published.

1-11. INSTRUMENT AND MANUAL IDENTIFICATION.

1-12. Instrument identification is by a serial number
located on the rear panel of the instrument. Hewlett-
Packard uses a two-part serial number. The first part
(prefix) identifies a series of instruments and the last
part (suffix) identifies a particular instrument within a
series. A letter between the prefix and suffix identifies
the country in which the 3456A is manufactured.

1-13. This manual applies to instruments with serial
number indicated on the title page. Updating of the
manual is accomplished either by a change sheet or
revised pages.

1-14. OPTIONS.

1-15. The following options are available for use with
the 3456A.:

Option 350: for 50 Hz Power Source

Option 360: for 60 Hz Power Source

Option 907: Front Handle Kit

Option 908: Rack Mounting Kit

Option 909: Front Handle and Rack Mounting Kit
Option 910: Additional Set of Manuals

1-16. ACCESSORIES SUPPLIED.

1-17. The 3456A is supplied with a 3/8 amp, 250V fuse
for the 220V and 240V power line voltages.
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Replaceable Parts

Model 3456A

NOTE

MP1

The MP Designations used on this page apply on-
Iy to those parts called out in Figure 6-11.

CR5

MP2

Reference -hp- Part C .
Designation Number D Qty Description
MP1 03456-01201 7 1 Bracket-Transformer
MP2 0515-0216 3 4 Screw-Mach M4 x 0.7 50MM-LG Pan-HD
CRb5 A4 1906-0205 0 1 Diode Assembly Bridge

Figure 6-11. Power Transformer and Bracket; Voitage Regulator, Zener Diode, and Bracket.
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General Information Model 3456A

Table 1-1. Specifications.

DC VOLTAGE
Input Characteristics
Maximum Resoluti Maximum
Reading esolution Input Input
Range {5 digit) 6 Digit 5 Digit 4 Digit Resistance Voltage
0.1V .119999V 100 nV 1 uV 10 uV > 1010Q + 1000V
1.0V 1.19999V 1 uV 10 uV 100 pnV > 1070 peak
10.0V 11.9999Vv 10 uV 100 uV TmV > 10100
100.0V 119.999Vv 100 pV 1mV 10mV 10MQ2+.5%
1000.0V 1000.00V 1TmV 10mVv 100mV 10MQ2+.5%

Guard to Chassis: =+ 500V peak
Guard to Low: +200V peak

Measurement Accuracy: + (% of Reading + Number of Counts).
Auto-zero on and filter off.

24 hours: 23°C + 1°C

Range 6 Digit (= 10 PLC*) 6 Digit (1 PLC) 5 Digit (.1 PLC) 4 Digit (.01 PLC}
0.1V .0022 + 24 0.0024 + 32 0.007 + 14 0.06 + 3
1.0V 0.0009 + 4 0.0012 + 5 0.007 + 3 0.06 + 2
10.0V 0.0008 + 2 0.0011 + 3 0.007 + 2 0.06 + 2
100.0V 0.0011 + 3 0.0014 + 4 0.007 + 2 0.06 + 2
1000.0V? 0.0011 + 2 0.0013 + 3 0.007 + 2 0.06 + 2
90 Day: 23°C + 5°C
Range 6 Digit (= 10 PLC) 6 Digit (1 PLC) 5 Digit (.1 PLC) 4 Digit (.01 PLC)
0.1V 0.0034 + 24 0.0035 + 32 0.008 + 14 0.06 + 3
1.0V 0.0024 + 4 0.0025 + 5 0.007 + 3 0.06 + 2
10.0V 0.0023 + 2 0.0024 + 3 0.007 + 2 0.06 + 2
100.0V 0.0026 + 3 0.0027 + 4 0.007 + 2 0.06 + 2
1000.0V! 0.0024 + 2 0.0025 + 3 0.007 + 2 0.06 + 2
1add .012 [ InPut Voltage \ 2o, o, reading.
1000
> 90 days: 23°C + 5°C
Add £ .0006% of Reading/month to 90 day accuracy.
Temperature Coefficient: (5 digit}2 + (% of Reading +
Number of Count)/°C
Range 0.1v 1.0V 10.0V 100.0V 1000.0V

Temp. Coef. 0.0002 + 0.2 0.0002 + 0.02 .0002 + .002 0.0002 + 0.02 0.0002 + 0.02

Auto-Zero OFF: (5 digit)?

For a stable environment + 1°C, add 10 counts for .1V range, 1
count for 1V and 100 ranges, and .1 count for 10V and 1000V
ranges.

Filter ON: Rejection is > 60 dB at 50 Hz. Add 2V for .1V, 1.0V
and 10V range and 200 nV for 10V and 1000V range.

2For 6 digits, multiply counts by 10
For 4 digits, multiply counts by .1

*Integration in POWER LINE CYCLES
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Model 3456A

Replaceable Parts

NOTE

The MP Designations used on this page apply to
those parts called out in Figure 6-10 (A & B).

MP1

A. Inside View of

ear Terminal Assembly and Guard Switch.

B. AC Power Switch.

Reference -hp- Part C

Description Number D aty Description
MP1 0515-0214 2 Screw, Mach M2 x 0.4 6MM-LG Pan-HD
MP2 0515-0211 8 2 Screw, Mach M3 x 0.5 6MM-LG Pan-HD
MP3 0515-0217 2 Screw, Mach M2 x 0.4 4MM-LG Pan-Hd
MP4 5040-7023 2 1 Pushrod for S1
J39 5060-7478 3 1 Terminal Assembly-Rear Input
S1 3101-2216 3 1 Switch-PB DPDT ALTNG 4A 250 VAC
S4 3101-1299 0 1 Switch-Guard PB DPDT

Figure 6-10. Inside View of Rear Terminal Assembly and AC Power Switch.
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Model 3456A General Information

Tahle 1-1. Specifications (Cont'd).

Response Time:
Filter OFF - For default delay (0.0 seconds), erroris < .0005 % of
input voltage step.

Filter ON: For default delay (.65 seconds), error is < .01% of in-
put voltage step.

Noise Rejection (dB)
Integration Time
in Power Line AC3 4 AC3 4 oc
Cycles (PLC) NMR ECMR* ECMR?
.01 PLC or .1 PLC 0 90 140
> 1 PLC 60 150 140
> 1 PLC with Filter 120 160 140

3For 50, 60 Hz (depending on option) = .09%.
41 KQ unbalance in Lo

AC RMS VOLTAGE

Input Characteristics

Maximum Resoluti Maximum
Reading esolution Input Input
Range (b Digit) 6 Digit 5 Digit 4 Digit Impedance Voltage
1.0V 1.19999V 1 uV 10 uV 100 pV 1TMQ £.5% + 1000V
10.0V 11.9999Vv 10 uV 100 pV TmV shunted by peak
100.0V 119.999V 100 uV TmV 10mVv < 75pF {700V rms)
1000.0V 700.00V TmvV 10mV 100mVv 108VHZ
Guard to Chassis: + 500V peak
Guard to Low: =+ 200V peak
Measurement Accuracy: + (% of Reading + Number of Counts)
Auto-zero on, > 1% of full scale, and DC component < 10% of
AC Component.
For inputs > 500V rms add .07 % of reading.
24 hours: 23°C = 1°C
Frequency in Hz
Integration Time
In Power Line Filter Off — 400-20k 20k to 50k 50k to 100k 1100k to 250k
Cycles (PLC) 20 to 30 30-20k 20k to 50k 50k to 100k 1100k to 250k
6 Digit (= 1 PLC) .33 + 300 .05 + 550 .15 + 1500 | .53 + 2700 | 5.0 + 6300
5 Digit (.1 PLC) .34 + 33 .06 + 55 .16 + 150 .54 + 270 5.0 + 630
4 Digit (.01 PLC) .39 +5 A1 + 7 21 + 17 .59 + 29 5.1 + 65
90 day: 23°C + 5°C
Frequency in Hz
Integration Time
in Power Line Filter Off — 400-20k 20k to 50k 50 k to 100k | '100k to 250k
Cycles (PLC) 20 to 30 30-20k 20k to 50k 50k to 100k 1100k to 250k
6 Digit (= 1 PLC) .35 + 500 .07 + 700 17 + 1700 | .55 + 2800} 5.0 + 6500
5 Digit (.1 PLC) .36 + 53 .08 + 73 .18 + 173 .56 t0 293 5.0 + 653
4 Digit (.01 PLC) 41 + 7 13+ 9 .23 + 19 61 + 31 5.1 + 67

YFrequencies > 100 kHz are specified for 1.0V and 10V ranges only.

> 90 day: 23°C = 5°C (5 digit)2
Add + {.004% of Reading + 12 counts)/month to 90 day accuracy.

Rev B
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Replaceable Parts Model 3456A

NOTE

The MP Designations used on this page apply on-
ly to those parts called out in Figure 6-9 (A & B).

S4 MP1 MP2 J38

A. Inside View of Front Terminal Assembly and Guard Switch.

S2 MP3 MP4

B. Front/Rear Switch (F/R).

Reference -hp- Part c L.
Designation Number D Qty Description
MP1 0515-0214 2 Screw-Mach M2 x 0.4 6MM-LG Pan-HD
MP2 0515-0211 8 2 Screw-Mach M3 x 0.5 6MM-LG Pan-HD
MP3 0515-0214 2 Screw-Mach M2 x 0.4 6MM-LG Pan-HD
MP4 5040-7023 2 1 Pushrod for S2
J38 5060-7478 3 1 Terminal Assembly-Front Input
S2 3101-0461 6 1 Switch-Front/Rear-PB 6PDT
S4 3101-1299 0 1 Switch-Guard-PB DPDT

Figure 6-9. Inside View of Front Terminal Assembly, Guard Switch, and Front/Rear Switch.
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General Information

Table 1-1. Specifications (Cont'd).

Model 3456A

Temperature Coefficient: (5 digit)?

+ (% of Reading + Number of Counts}/°C

+ (.008 +6)/°C for DC component < 10% AC component
+ (008 + 12)/°C otherwise

2For 6 digit, multiply counts by 10.
For 4 digit, multiply counts by .1.

DC Component > 10% of AC Component: (5 digit)?
Add + (.05% of Reading + 50 counts} to accuracy.

Crest Factor: > 7 at full scale.

Common Mode Rejection (1kQ) unbalance in Lo): > 90 dB DC to
60 Hz

Auto-Zero Off: For stable environment + 1°C no accuracy

change.

Default Delays:
Filter Off - .06 seconds
Filter On - .80 seconds

Response Time: For default delay, error is < .1% of input voltage

step.

RESISTANCE

Input Characteristics

Maximum Current Maximum Maximum
Reading Resolution Through Valid Reading | Open Circuit
Range (5 Digit) 6 Digit 5 Digit 4 Digit Unknown Voltage Voltage
100Q 119.999Q 1000 TmQ 10mQ TmA 1.2V 5.5V
1kQ 1199.99Q TmQ 10mQ 100mQ TmA 1.2V 5.5V
10kQ 11.9999kQ 10mQ 100mQ 1Q 100uA 1.2V 5.5V
100kQ 119.999k 100mQ 1Q 100Q 50xA 6V 9.5V
1MQ 1199.99k 1Q 10Q 100Q S5uA 6V 9.5V
10MQ 11.9999MQ 109 100Q 1kQ 500nA 6V 9.5V
100MQ 119.9939MQ 100Q 1kQ 10k < 500nA" 5V 5.5V
1GQ 1000.00MQ 1kQ 10k 100kQ < 500nAT 5v 5.5V
Non-destructive overload: 350V peak.
Measurement Accuracy: + (% of Reading + Number of Counts}
Auto-Zero on, filter off, and 4-wire ohms.
24 hours: 23°C + 1°C
Range 6 Digit (= 10 PLC) 6 Digit (1 PLC) 5 Digit (.1 PLC) 4 Digit (.01 PLC)
100Q 0.003 + 24 0.003 + 32 0.009 + 14 0.07 + 3
1k 0.002 + 4 0.003 + 5 0.008 + 3 0.07 + 2
10k 0.002 + 4 0.003 + 5 0.008 + 3 0.07 + 2
100kQ 0.002 + 2 0.003 + 3 0.008 + 2 0.07 + 2
1MQ 0.006 + 2 0.006 + 3 0.012 + 2 0.07 + 2
10MQ 0.041 + 2 0.041 + 3 0.07 + 2 0.12 + 2
100MQ 1.3 + 1 1.3 + 1 1.5+ 1 1.5 + 1
1GQ 11 + 1 11 + 1 13 + 1 13 + 1

10hms source is a 500nA current source in parallel with a 10MQ
resistance.
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Model 3456A

Replaceable Parts

NOTE

The MP Designations used on this page apply on-
ly to those parts called out in Figure 6-8 (A & B).

MP4

A. Inguard Chassis Hardware—Front.

MP14

MP12 J41 MP11
MP13

B. Rear Panel.

Reference -hp- Part c e
Designation Number p | Quw Description
MP1 03456-00102 5 1 Chassis-inguard-Left
MP2 0515-0212 9 2 Screw-Mach M3.5 x 0.6 6MM-LG Pan-HD
MP3 03456-00101 4 1 Chassis-Inguard-Right
MP4 0624-0314 3 2 Screw-Tapping 4-20 x .375 Pan-HD Plastite
MP5 0380-1214 6 2 Standoff Screw-HP-IB, Metric
MP6 0515-0225 4 1 Screw-Mach M3.5 x 0.6 10MM-LG Pan-HD
MP7 4,9 0624-0034 4 2 Screw-Taping 6-20 0.5 Pan-HD
MP8 A, 2110-0564 8 1 Fuseholder Body
MP9 A 2110-0565 °] 1 Fuseholder Cap
MP10 4,9 0340-0580 3 1 Insulator-XSTR THRM-CNDCT
MP11 449 0515-0212 9 1 Screw-Mach M3.5 x 0.6 6MM-LG Pan-HD
MP12 4, 0570-1171 7 3 Screw-Cover Mtg.
MP13 49 0510-0043 4 3 Ring-Ret Ext-E-.141 Dia
MP14 A, 0515-0215 2 1 Screw M3.5 x 0.6 20MM-LG Pan-HD
J38 5060-7478 3 1 Terminal Assembly-Front Input
J40, J41 1250-0083 1 2 Connector-RF BNC
S5, S6 3101-2298 1 2 Switch-Slide Voltage Select
U1l A4y 1826-0181 1 1 Voltage Regulator-LM323K

Figure 6-8. Inguard Chassis—Front and Rear Panel.

Rev B
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Model 3456A General Information

Table 1-1. Specifications (Cont'd).

80 days: 23°C + 5°C

Range 6 Digit (= 10 PLC) 6 Digit (1 PLC) § Digit (.1 PLC) 4 Digit (.01 PLC)
1000 0.004 + 24 0.004 + 32 0.01 + 14 0.07 + 3
1kQ 0.003 + 4 0.004 + 5 0.009 + 3 0.07 + 2
10k 0.003 + 4 0.004 + b 0.009 + 3 0.07 + 2
100k 0.003 + 2 0.004 + 3 0.009 + 2 0.07 + 2
TMQ 0.007 + 2 0.007 + 3 0.013 + 2 0.07 + 2
10MQ 0.042 + 2 0.042 + 3 0.07 + 2 0.12 + 2
100MQ 1.8 + 1 1.8 + 1 2.0 + 1 2.0 + 1
1GQ 16 + 1 16 + 1 18 + 1 18 + 1

> 90 days: 23°C x5°C
Add +.0004% of Reading/month to 90 day accuracy.

2-Wire Ohms Accuracy: Same as 4-wire ohms except add < .2
ohm offset.

Auto-Zero Off Accuracy: (5 digit)2

For a stable environment + 1°C, add 10 counts for 1009 range,
1 count for 1kQ range and 10kQ ranges, and .2 counts for >
100k ranges.. Changes in lead resistance are not corrected for a
4-wire ohms.

Maximum Lead Resistance Maximum Offset Voltage for Default Delay
Range for 4-Wire Ohms Offset Compensated Ohms in Seconds
100Q 109 01V 0
1kQ 100Q RAY 0
10kQ 10009 A 0
100k 10000 .5V .001
T™MQ 10000 .008
10MQ 1000Q .08
100MQ 10000 .08
1GQ 10009 .08

Offsat Compensated Ohms Accuracy: Same as 2-wire and 4-wire ex-
cept maximum reading may be reduced by 9% for large offset
voltages. 100Q - 100kQ range are used.

Response Time: With default delay and < 200pF of capacitance,
first reading is in specification.

Filter is not operational in ohms.

Temperature Coefficient: (5 digit)?2 + (% of Reading + Number of
Counts)/°C

1kQ

10kQ2
Range 100Q 100kQ2 1MQ 10MQ 100MQ 1GQ
T.C. .0004 | .0004 .0004 .0010 .16 1.6
+.2 +.02 +.004 +.004 +0 +0

2For 4 digit, multiply counts by .1.
For 6 digit, multiply counts by 10.
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Replaceable Parts Model 3456A

NOTE

The MP Designations used on this page apply on-
ly to those parts called out in Figure 6-7 (A & Bj.

MP1 MP2 MP3

A. Front Panel.

A2 Board MP4 MPS MP6 MP7

B. Front Frame, Cal. Panel, Sub Panel, and A2 Board Assembly.

Reference -hp- Part [
Designation Number p |0 Description
MP1 03456-00201 5 1 Front Panel
MP2 4040-1645 1 33 | Light-Pipes
MP3 4114-0868 5 1 Window — Display
MP4 03456-00204 8 1 Sub-Panel
MP5S 0515-0211 10 | Screw-Mach M3 x 0.5 6MM-LG Pan-HD
MP6 03456-00202 6 1 Panel-Calibrate
MP7 03456-01203 9 1 Bracket-Panel Mount
MP8 2510-0133 1 Screw-Mach 8-32 x .188 Pan HD
MP9 03456-01204 0 1 Bracket, Sub Panel
MP10 5020-8801 4 1 Front Frame

Figure 6-7. Front Assembly (Inside View).
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General Information

Model 3456A

Table 1-1. Specifications (Cont'd).

RATIO
Type: DC/DC, AC/DC, or (AC+DC}/DC
Method: 4-Wire with Volts Lo input common.

Signal Voitage
Ref. Hi Voitage — Ref. Lo Voltage

Ratio =

Signal Measurement: Same as DC Volts, or AC + DC Volts.

Reference Measurement: Automatically selects .1V, 1V, or 10V
DC Volts range and a 0.0 msec. settling time. Filter is off.

Maximum Reference Voltage:

Ref. Hi: + 12V

Ref. Lo: + 9% of Ref. Hi.
Ref. Hi-Ref. Lo: + 11.9999V
Protection: + 350V peak

Accuracy: Total % signal error + total % reference error (same as
.1V, 1V, or 10V DC volts)

MEMORY

Reading Store:
e Can store up to 350 most recent readings.
e Can be recalled from the HP-IB interface or the front panel.

Program Memory:

e Can execute an internal program which controls instrument
configuration and measurement sequence.

e Program is input from the HP-IB interface with up to 1400
ASCII characters.

Memory Size:

e Total size = 1400 bytes

e Memory used = 1 byte per ASCIl character + 4 bytes per

reading stored.

READING RATE

Reading rates are with autorange, math, display and filter off.
Output is to internal memory using internal trigger and packed
Mode. Packed output in place of internal memory adds .35 msec;
ASCIi output adds 2.3 msec.

Rates vs. Integration Time and Auto-Zero: DC Volts and 1009 thru
10kQ ranges with default (-0.0 sec.) delay. Also, AC or AC+DC
Volts and 100k thru 10MQ ranges with 0.0 sec. delay.

Rates
Integration Auto-Zero Auto-Zero
Time in Power 0ff On
Line Cycles (PLC) | g0 Hz | 50 Hz | 60 Hz | 50 Hz
0.01 330 290 210 180
.10 210 180 120 100
1.00 48 40 25 20.8
10.00 5.8 4.8 2.9 2.4
100.00 .57 0.47 .29 0.24

Rates with 1 Power Line Cycle Integration. and Default Delays.

Rates

60 Hz | 50 Hz
— DC Volts and 1000 thru 10k, Auto-zero Off 48.0 40.00
— DC Volts, Filter ON 1.48 1.47
— AC or AC + DC Volts, Auto-zero OFF 12.0 11.00
— AC or AC + DC Volts, Filter ON 1.2 0.95
— 100k} range, Auto-zero OFF 46.0 35.0
— 1MQ range, Auto-zero OFF 34.0 28.0
- 10MQ range, Auto-zero OFF 9.9 9.0
— 100MQ and 1GQ range, Auto-zero OFF 6.6 6.10
- DC/DC ratio 5.2 4.40
— Offset Compensated Ohms 10.0 9.00




Model 3456A

Replaceable Parts

NOTE

Cl.

The MP Designations used on this page apply on-
Iy to those parts called out in Figure 6-6 (A, B, &

MP2 MP3 MP4

o

P

A. Side View of Chassis Showing Handle/Hardware.

MP5 MP6

F3. 3 "
in 28

B. Side View of Chassis with Side Cover Removed.

MP7 MP8 MP9

C. Opposite Side of Chassis with Side Cover Removed.

Reference -hp- Part c e

Designation Number D Qty Description
MP1 2680-0172 2 Screw-Mach 10-32
MP2 5040-7219 8 1 Strap Handle Cap-Front
MP3 5060-9804 3 1 Strap Handle-18 In
MP4 5040-7220 1 Strap Handle Cap-Rear
MP5 0624-0461 6 Screw-Tapping 8-16 x .5 Pan Head Plastite
MP6 0515-0211 8 3 Screw-Mach M3 x 0.5 6MM-LG Pan-HD
MP7 0515-0211 8 2 Screw-Mach M3 x 0.5 6MM-LG Pan-HD
MP8 0515-0210 9 Screw-Mach M4 x 0.7 x 8MM-LG Pan-HD
MP9 0515-0212 2 Screw-Mach M3.5 x 0.6 6MM-LG Pan-HD

Figure 6-6. Side Views of Chassis.
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Model 3456A

General Information

Table 1-1. Specifications (Cont'd).

MATH FUNCTION SPECIFICATIONS

General: Math function specifications do not include error in X
(instrument reading) or in entered values (R,L,U,Y,Z). Range of
values input or output is = (0.000000 x 10° to 1999999 x
109). Out of range values send ‘“LL"" to display and + 1999999.
x 109 to HP-IB.

PASS/FAIL: Displays: ‘‘HI’’ for values > upperlimit (U), 'LO’"" for
values < lower limie (L}, and X for values between the limits, with
no introduced error.

SRQ mask can be programmed to respond to HI or LO conditions.

Maximum execution time: 20ms

STATISTICS:

1 C

M M) = X — I (X -X;)

ean (M) 1+ c B %

C 2 1 C
. r X=X - — T (X;- X, 2
Variance (V) = j = 1 C (i=1

C-1

Maximum (U} and Minimum (L) are the most positive and negative
instrument readings, respecitvely. X is displayed during calcula-
tion of statistics.

X, is the first reading taken after enabling statistics and is stored
in the Z register. The number of readings taken (C) is stored in the
count register.

Accuracy of Mean: < * Clu-t) + 1LSD
ion
)2
Accuracy of Variance: < + C(—U:L + 1LSD
10
Maximum execution time: 50ms

NULL: X - X, (X; is the first valid reading taken after enabling null
and is stored in the Z register).

Maximum execution time: 15ms

dBm(R): 10 log R is the user-entered impedance.

x2/R
Tm
Output range: -280 to + 340 dBm
Accuracy: + .001 dBm

Maximum execution time: 150ms

THERMISTOR (°F): Converts resistance of thermistor
HP0O837-0164 to temperature in °F.
Output range: -112 to 302°F

Accuracy: -103 = T < + 266 °F: + 11°F max.
-116 < T < + 320°F: + 27°F max.

Maximum execution time: 150ms

THERMISTOR (°C): Converts resistance of thermistor
HPO837-1064 to temperature in °C.

Output range: -80 to 150°C

Accuracy: -75 = T < + 130°C + 06°C max.
-80 < T =< + 150°C + 15°C max.

Maximum execution time: 100ms

SCALE: (X-Y)/Y

Accuracy: + 1LSD

Maximum execution time: 60ms

% ERROR: 100% x (X-Y)Y
Accuracy: + 1LSD

Maximum execution time: 60ms

dB: 20 log X
Y

Output Range: -620 to +620 dB
Accuracy: .001 dB

Maximum execution time: 100ms

GENERAL

Voltmeter Control Functions: Description: The voitmeter control
function in the math section of the front panel is designed to con-
trol the measurement parameters of the 3456A. Included in this
front panel section is the:

1) Number of digits displayed.

2) Number of readings per trigger.

3} Delay time between readings.

4) Integration time in number of power line cycles (PLC).

Number of Digits Displayed allows selection of 3 to 6 digits
displayed plus sign and exponent. The range of the display is +
1,999,999 + 9.

Number of Readings per Trigger allows selection of specific number
of readings to be taken with just one trigger. The time between
readings is controlled by the delay time selected.

Delay Time allows selection of the time between measurement
cycles. It is provided to allow the selection of settling time. The
range is from O to 999.999 sec. in 0.001/sec. increments. Ac-
curacy is 1% of time selected.

Integration Time in Power Line Cycles allows the selection of the
time for measurement integration. The units of integration time in
power line cycles (PLC) apply for both 50 and 60 Hz power line
frequencies. The range of integration time selection is from 0.01
to 100 power line cycles (PLC) per measurement.

Front-Rear Terminal Switch - On the front panel. Operated manual-
ly. Its status can be read via software.

The actual measurement time is a function of the integration time,
the delay time, auto zero, filter, etc., voltmeter complete, external
trigger, and function selected.

Operating Temperature: O C to 50 C

Warmup Time: One hour to meet all specifications

Humidity Range: 95% R.H., 0 Cto 40 C

Storage Temperature: -40 C to + 75 C

Power: 100/120/240V + 5%, -10% 48 Hz to line operation
80VA; 220V = 10% 48 Hz to line operation 80VA.

Size: 88.9mm high x 425.5mm wide x 527.1mm deep (3% "
high x 16% ' wide x 20% "’ deep)

Weight: Net 10.49 kg (23.13Ibs.}




Replaceable Parts

Model 3456 A

NOTE

The MP Designations used on this page apply on-
ly to those parts called out in Figure 6-5.

CR2

MP1

E1 R1 c2

Reference -hp- Part c L.
Designation Number D aty Description
MP1 2510-0192 8 Screw-Mach 8-32 x .25 100° Flat-HD
MP2 03456-00103 6 1 Gusset-Outguard
MP3 4040-1415 8 Spacer-insl|
MP4 0380-1267 8 Spacer-Poly
MP5 03456-04102 3 1 Shield-Outguard
MP6 0624-0461 6 Screw-Tapping 8-16 x .5 Pan HD Plastite
MP7 03456-04101 2 1 Shield-Inguard
Cc2 0150-0012 3 1 Capacitor-Fxd .01 uF
CR2 1902-1217 8 1 Diode-Znr 6.2 V
E1 1970-0085 9 1 Tube-Electron Surge Protector
R1 0764-0028 2 1 Resistor, TO0K 5% 2W
RV1 0837-0196 0 1 MO Varistor 430 V RMS

MP5

MP6

RV1

Figure 6-5. Bottom View of Chassis with PC Boards Removed.
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General Information

1-18. ACCESSORIES AVAILABLE.

1-19. The following is a list of available accessories for

Model 3456A

1-20. SAFETY CONSIDERATION.

1-21. The 3456A is a safety class 1 instrument (provided

the 3456A.: with a protective earth connection). The instrument and
Accessory No. Description manugl should be r;viewed for safety symbols and in-
_— _— structions before using.
10631A HP-IB Cable 1 Meter (39.37 in.)
10631B  HP-IB Cable 2 Meter (78.74 in.) 1.22. RECOMMENDED TEST EQUIPMENT.
10631C  HP-IB Cable 4 Meter (157.48 in.)
10631D HP-IB Cable 0.5 Meter (19.69 in.) 1-23. Required equipment to maintain the Model
11000A Test Leads, Dual Banana Both Ends 3456A is listed in Table 1-2. Other equipment may be
11002A Test Leads, Dual Banana to Probe substituted if it meets the requirements listed in the
and Alligator table. The table is also repeated in Section IV of the
34111A  High Voltage Probe (40 kV dc) Operating and Service Manual.
44414A 4 Thermistors
Table 1-2. Recommended Test Equipment.
Ingtrument Critical Specification Recommended Model Use
DC Voltage Standard Voltage: 10mV to 1000V Systron Donner Model M107 PAT

1-8

DC Transfer Standard

AC Calibrator

Reference Divider

Accuracy: +.005%

Accuracy: = 5ppm

Accuracy: *.1%

Resistance Standard Resistance: 1002 9330/100 or 9330A/100 P
Accuracy: *.0005%
Resistance: 1k 9330/1K or 9330A/1K PA
Accuracy: *.0005%
Resistance: 10k 9330/10K or 9330A/10K PA
Accuracy: *.001%
Resistance: 100k 9330/100K or 9330A/100K PA
Accuracy: +.001%
Resistance: 1MQ 9330/1M PA
Accuracy: +.002%
Resistance: 10M(Q 9330/10M PA
Accuracy: +.01%
Resistance™*: 1GQ -hp- Part No. 03456-67902 P
Accuracy: *2%
DC Null Voltmeter Voltage Range: 1uV to 10V -hp- Model 418A PA
Bus System Analyzer* * HP-IB Control Capability -hp- Model 59401A T
Desktop Computer HP-IB Control Capability serves as printer for out- | -hp- Model 9825A, 98258, oT

put data 9835A, 9845B, or 85A

Oscilloscope* * Bandwidth: DC to 100 MHz -hp- Model 1740A T
Sweep Time: 50ns to 20ms/div

Digital Voltmeter™* * Voltage Range: 100uV to 1000V -hp- Model 3456A T
Resolution: 1 uV (or 3455A)

Resistors Resistances: 1 k@ = 10% -hp- Part No. 0684-1021

Signature Analyzer* * -hp- Model 5004A T

Test Program Cartridges™ -hp- Part Number T

Output Voltages: 1V, 10V, 1.018V, 1.019V Fluke Model 731B PA

Stability: +.001% (30 Days)

Frequency: 20 Hz to 250 kHz
Output Level: 100mV to 1000V Model 5215A

Voltage Stability (6 mos.} +.02%

Division Ratio Accuracy: +.001% Fluke Mode! 750A PA
Output Voltage Range: 1V to 1kV

Fluke Model 5200A and PAT

Guildline Model

03456-10001 (9825A/B)
03456-10002 (9835A,
(9845A/B)
03456-10003 (85A)




Model 3456A

Replaceable Parts

MP10

A1l
Board

MP9

NOTE

MP1

The MP Designations used on this page apply on-
ly to those parts called out in Figure 6-4.

Reference -hp- Part 4 .

Designation Number D aty Description
MP1 Ay 03456-04109 0 1 Power Shield
MP2 1390-0458 0 4 Fastener-Snap-In Grommet
MP3 1390-0457 9 4 Fastener-Snap-In Plunger
MP4 03456-01204 0 1 Bracket-Gusset
MP5 0515-0212 1 Screw-Mach M3.5 x 0.6 6MM-LG Pan-HD
MP6 0515-0219 4 Screw-Mach M3 X 0.5 6MM-LG Flat-HD
MP7 03456-04103 4 1 Shield-RMS Converter
MP8 0515-0215 4 Screw-Mach M3.5 x 0.6 20MM-LG Pan-HD
MP9 0515-0212 3 Screw-Mach M3.5 x 0.6 6MM-LG Pan-HD
MP10 0515-0211 8 4 Screw-Mach M3 x 0.5 6MM-LG Pan-HD
MP11 0515-0211 8 2 Screw-Mach M3 x 0.5 6MM-LG Pan-HD

MP4

MP5

MP6

MP7

MP8

Figure 6-4. Bottom View of Chassis with PC Boards Installed.
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Model 3456A

General Information

Table 1-2. Recommended Test Equipment (Cont'd).
Instrument Critical Specification Recommended Model Use
Isolation Logic Test Jumper* -hp- Part No. 03456-61602
HP-IB Signature Analysis -hp- Part Number
Modules™,* 5061-1153
5061-1154
5061-11565

*These items included in 3456 A Digital Voltmeter Service Kit for Component Level Repair (-hp- Part Number
03456-69800)

**These items are not required if a board level repair strategy is to be used. This strategy does require a
3456A Digital Voltmeter Service Kit for Board Level Repair {(-hp- Part Number 03456-69801).

P = Performance Test T = Troubleshooting
A = Adjustment

O = Operators Check

1-9/1-10



Replaceable Parts

Model 3456A

MP12

MP11

MP‘IO/‘

NOTE

The MP Designations used on this page apply on-
ly to those parts called out in Figure 6-3.

MP1 MP2

MP4

MP5

Reference -hp- Part % -

Designation Number D Oty Description
MP1 03456-04109 4 1 Chassis-Inguard-Right
MP2 1251-6184 7 1 Connector 8 Pin M Post Type
MP3 1251-6194 9 4 Connector 10 Pin M Post Type
MP4 03456-00204 8 1 Sub-Panel
MP5 0515-0212 1 Screw-Mach M3.6 x 0.6 6 MM-LG Pan-HD
MP6& 0515-0219 4 Screw-Mach M3 x 0.5 6MM-LG Flat-HD
MP7 1251-6192 7 2 Connector 15-Pin M Post Type
MP8 A,q 03456-04109 0 1 Power Shield
MPS 0515-0211 8 2 Screw-Mach M3 x 0.5 6MM-LG Pan-HD
MP10 03456-00102 5 1 Chassis-Inguard-Left
MP11 0515-0211 8 4 Screw-Mach M3 x 0.5 6MM-LG Pan-HD
MP12 0515-0212 4 Screw-Mach M3.5 x 0.6 6MM-LG Pan HD

MP6

6-22 Rev B

Figure 6-3. Top View of Chassis with PC Boards Removed.






Model 3456A

Replaceable Parts

NOTE

The MP Designations used on this page apply
only to those parts called out in Figure 6-2.

Screw
Washer, Internal Tooth
Washer, Helical
Standoff
Nut

MP3
MP8
MPS
% 8
_
—

MP7s
MP2

Screw MP1

Washer, Internal Tooth MP2
Washer, Helical MP3
Standoff MP4
Nut MP5

@]
A21 Assy. Mounting Screw MP6&
Washer, Helical MP3
>Reay Mounting Screw MP6
Washer, Helical MP3
Reference C
Designation -hp- Part Number D Oty Description
MP1 0515-0064 9 4 | SCREW-MACH M3 X 0.5 16 MM-LG PAN-HD
MP2 2190-0521 5 6 | WASHER-LK INTL T 3 MM 2.3-MM-ID
MP3 2190-0584 0 10 | WASHER-LK HLCL 3.0 MM 3.1-MM-ID
MP4 0380-1217 9 4 | STANDOFF-HEX 7.6-MM-LC 4.8-MM-A/F
MP5 0535-0003 8 6 | NUT-HEX DBL-CHAM M3 X 0.50 1.8 MM-THK
MP6 0515-0211 8 4 | SCREW-MACH M3 X 0.5 6MM-LG PAN-HD
MP7 0515-0057 0] 2 | SCREW-MACH M3 X 0.5 20MM-LG-PAN-HD
MP8 0380-1256 6 2 | STANDOFF, THREADED-M3 X 6.0

Figure 6-2. A20 Board Miscellaneous Fastener Parts.
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SECTION |
INSTALLATION

2-1. INTRODUCTION.

2-2. This section of the manual contains the necessary
information and instructions to install and interface the
Model 3456A Digital Voltmeter. Included are initial in-
spection procedures, power and grounding require-
ments, enviromental information, and instructions for
repacking the instrument for shipment.

2-3. INITIAL INSPECTION.

2-4. This instrument was carefully inspected both
mechanically and electrically before shipment. It should
be free of mars or scratches and in perfect electrical
order upon receipt. The instrument should be inspected
for any damage that may have occurred in transit. If the
shipping container or cushioning material is damaged, it
should be kept until the contents of the shipment have
been checked for completeness and the instrument has
been mechanically and electrically checked. Procedures
for checking the electrical performance of the 3456A are
given in Section IV, If there is mechanical damage, or
the contents are incomplete, or the instrument does not
pass the performance tests, notify the nearest Hewlett-
Packard Office (a list of the -hp- Sales and Service Of-
fices is located at the back of the manual). If the ship-
ping container is damaged, or the cushioning material
shows signs of stress, notify the carrier as well as the
Hewlett-Packard Office. Save the shipping materials for
the carrier’s inspection.

2.5. PREPARATION FOR USE.

2-6. Power Requirements.

2-7. The Model 3456A requires a power source of 100,
120, 220, or 240 V ac (— 10%, + 5%), 48 Hz to 66 Hz
single phase. Maximum power consumption is 80 VA.

2.8. Line Voltage Selection.

2-9. Figure 2-1 provides information for line voltage
and fuse selection. Make sure the rear panel line selector
switches are in the correct position and the correct fuse
is installed in the 3456A, before applying ac power to
the instrument.

2-10. Power Cords and Receptacles.

2-11. Figure 2-2 illustrates the different power plug
configurations that are available to provide ac power to
the 3456A. The -hp- part number shown directly below
the individual power plug drawing is the part number

for the power cord set equipped with the appropriate
mating plug for that receptacle. If the appropriate
power cord is not included with the instrument, notify
the nearest -hp- Sales and Service Office and a replace-
ment cord will be provided.

220V l
[_240" 375mA J
L120v ( ):~
100V T 750mA
At =D
100V
220V — i
[_240" 375mA J
—}120v ( ):
100V Y 75?m/\ 1
120V
220V - I
E“OV 375nA J
L120v ( ):’ —
100V 750mA
— \t | D
220V
220V — l
C“OV 375nA J
——}120v ( ):’ —
100V ] 7500 5
240V
NOMINAL OPERATING RANGE FUSE
VOLTAGE | —10%, +5% OF NOMINAL
100V 90 to 105 Volts 750 mA
120 V 108 to 126 Volts 750 mA
220V 198 to 231 Volts 375 mA
240 V 216 to 252 Volts 375 mA

Figure 2-1. Line Voltage Selection.
2-12. Grounding Requirements.

2-13. To protect operating personnel, the National
Electrical Manufacturer’s Association (NEMA) recom-
mendation is to ground the instrument panel and
cabinet. The -hp-Model 3456A is equipped with a three
conductor power cable which, when plugged into an ap-
propriate receptacle, grounds the instrument.

2-1



Replaceable Parts

Model 3456A

NOTE

The MP Designations used on this page apply
only to those parts called out in Figure 6-1.

MP18 mMpP8

Reference 4

Designation -hp- Part Number D Oty Description
MP1 5020-8801 4 1 FRONT-FRAME
MP2 03456-04401 5 1 REAR-FRAME MOD
MP3 03456-00204 8 1 SUB-PANEL
MP4 03456-00203 7 1 REAR PANEL
MP5 5040-7202 9 1 TOP TRIM, FRONT FRAME
MP6 5040-7201 8 4 FOOT
MP7 1460-1345 5 2 TILT STAND
MP8 5040-7219 8 1 STRAP HANDLE CAP-FRONT
MPS 5040-7220 1 1 STRAP HANDLE CAP-REAR
MP10 03456-00201 5 1 FRONT PANEL
MP11 5060-9876 9 1 SIDE COVER, W/HANDLE RECESS
MP12 5001-0438 7 2 SIDE TRIM, FRONT FRAME
MP13 03456-00202 6 1 PANEL-CALIBRATE
MP14 5020-8832 1 2 SIDE STRUT
MP15 Ao 03456-04108 9 1 TOP COVER
MP16 5060-9847 4 1 BOTTOM COVER
MP17 A, 5060-9907 7 1 SIDE COVER, NO HANDLE
MP18 5060-9804 3 1 STRAP HANDLE-18 IN

MP13

6-20 Rev B

Figure 6-1. Chassis/Cabinet Parts.



Installation

Model 3456A

POWER CORDS

AUSTRALIA DENMARK EUROPE SWITZERLAND  UNITED STATES UNITED STATES
120v 240V

Country Part Number | Opt. Voltage

Australia 8120-1369 901 250V 6A

Denmark 8120-2956 912 | 250V 6A

Europe 8120-1689 902 | 250V 6A

Great Britain 8120-1351 900 | 250V 6A

Switzerland 8120-2104 906 | 250V 6A

*United States 8120-1378 903 | 120V 10A

*United States 8120-0698 904 | 240V 10A

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

* L = Line or Active Conductor (also catled “live” or "hot”).

e N = Neutral or !dentified Conductor
e E = Earth or Safety Ground

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

* CSA certification includes only these Power Plugs

Figure 2-2. Power Cables.

2-14. Bench Uss.

2-15. The Model 3456A is shipped with feet and tilt
stands installed and is ready for use as a bench instru-
ment. The feet are shaped to permit ‘‘stacking’’ with
other full-module Hewlett-Packard instruments.

2-16. Rack Mounting.

2-17. The -hp- Model 3456A can be rack mounted by
adding rack mounting kit Option 908 or Option 909.
The basic hardware and instructions for rack mounting
are contained in Option 908 and addition of front
handles to the basic rack mount kit are contained in Op-
tion 909. The rack mount kits are designed to permit
mounting of the 3456A in a standard 19 inch rack, pro-
vided that sufficient rear support is available. Also
make sure the air intake at the rear of the instrument is
unobstructed.

2-18. Interface Connections.

2-19. The -hp- Model 3456A is compatible with the
Hewlett-Packard Interface Bus (HP-IB).

NOTE

HP-IB is Hewlett-Packard’s implementation
of IEEE Std. 488-1975, ‘‘Standard Digital
Interface for Programmable Instrumenta-
tion.”’

2-2

The 3456A’s HP-IB connection is made by an HP-IB
Interface cable to the 24 pin HP-IB connector located at
the rear panel. A typical interconnection of HP-IB is
shown in Figure 2-3 in which system interconnection is
made by three HP-IB Interface Cables. The ends of the
cables have both a male and female connector to enable
connections to other instruments and cables. As many
as 15 instruments can be connected by the same inter-
face bus. However, the maximum length of cable that
can effectively be used to connect a group of in-
struments should not exceed 2 meters (6.5 feet) times the
number of instruments to be connected, or 20 meters
(65.6 feet), whichever is less. For a pictorial view of the
HP-IB connector and its pin designation, refer to Figure
2-4,

2-20. Address Selection.

2-21. The HP-IB “‘talk’’ and ‘‘listen’’ address of the
Model 3456A is set by the instrument’s address switch,
located at the rear panel. The talk and listen address is a
5-bit code which is selected to provide a unique address
for each HP-IB instrument. The 3456A normally leaves
the factory with the address switch set to decimal code
€422.” The corresponding ASCII code is a listen address
code of ““6”’ and a talk code of ‘‘V.”” Refer to Figure 2-5
for the factory address switch setting.




Table 6-4. Replaceable Parts (Cont'd).

Reference HP Part ic| o ‘g Mfr
: A t Description Mfr Part Number
Designation Number |D y P Code
MISCEL LANEQUS PARTS
034SpuniOL | 4 t CRAGSISeINGUARR, RIGHY 2uuln C3dSbeninpid
03456w00t02 | S 1 CHASSISeINGUARD, (EFT FLYLTS 0luSbmartng
034S6=00103 7 & t GUSSET=0UTGUARD 2Rupn CRuSbenrtind
410 03456-00105{ 8 1 GAUSSET-CUTGUARD 25480 0345¢~00105
03456e00201 (| § 1 PAVEL=FRONT 28u8y v3uSpmpr2el
0345600202 | & 1 PANEL wCALIRRATE pausn 03USbantpng
03456=00204 ) 8 1 PANEL »SUR 28480 RUSeenngnG
108 03456-00205 | 9 1 REAR PANEL 25480 03L56-00205
4100 03456-00603 [ 0 1 SHIELD-OUTGUARD 28480 03456-00603
034Seent20t | 7 [} BRACKETeTRANSFIRYER PRUBG ¢34Scentony
0345601203 | 9 1 BRACKE TPANEL “oUAT Pbusg vluSemnioed
034S6e01204 | 9 1 ARACKET=GLSSET 2Rk “3uShen1204
034Semauyng | 2 1 SHIELD=INGUARD 28ukn (345bmp1Cd
03456-04103 ] & 1 SHIELD-RM5 CONVERTER 28480 G3456-04103
034Seecdtol| 5 1 SHIELO=TOP PV 034Somnufnl
0348ew0p5| 6 1 SHIELD=BOTTOM PRNAL uRuSbmndyn s
A10  03456=04108( 9 1 TOP COVER 28UR: D34Sewnay g
5100 03L56-0L10G| O 2 POWER SHIELD ELYLY 03456-041C9
03456-04401| 5 1 FRAME-REAR MOD 28480 03456-04401
03%0=0006 3 4 INSULATURFLGmASHG NYLON pBuURC GRereniin
1460-1345 ] 2 TILY 8TAMD 88T 2buBe 1460w 345
Suelan0Af 9 { FRONT HAMDLE KIT 2Bunu Griglaunkh
038001996 9 1 TERMINAL«STUD DRL=TUK PRESS«VTG 28Uk 36001990
5041-3076 ] 2 CAPLLOCKING FOR TERVINAL §w]TCM 284R( 5041-3076
4040m.1645 i 33 LIGHY PIPEwPANEL 28480 LT T
4)114=0p68 S ' WINDOweDISPLAY 264un LTI
S0CleQulB 7 2 TRIM STRIP PRUBC Scaolwiuln
S020eRB01 4 1 FRONT FRAME 284BM SHgomFRN
S020-R83%2 1 F SIDE STFUTS 2bdbe LYFILIS Y]
Scuce7023 2 2 PUSHRIMFUR S1 aN0 82 PRAPM KoacwToed
500Ge7201 8 4 EONT{STANDARD) 2BUN( SndreTan
Souce7202 9 1 TRIMeT1OP PRUHC LU FIF
504027219 A 1 STRAP HAMOLE CHPwFRONT 2huby 504rwT2)1e
Souner2e 1 1 STRAP WAMDLE CAPLREAR 2Bade XIS 2V
S060=0R04 3 1 STRAP HAMDLEw]ReIN Phuake ShpeRRM4
S060a9RUY 4 1 BOYTOM COVER PROBN Signedan?
5060-9876 ] 1 SIDE COVER ASSEMBLY 28480 5060-9876
a10] 5060-9907 7 1 SIDE COVER-NOG HANDLE 28480 5060-9907
71203528 6 t LAREL=CAUTION 2hubt 7M120=350k
71204006 7 1 L AREL=INFORMATT U 2BuBy 71e0wlnne
71208607 2 t LABEL®METRIC pRUBE T120whpn]

NOTE

MANY OF THESE PARTS ARE ILLUSTRATED IN
FIGURE 6-1 AND FIGURES 6-3 TO 6-11.

See introduction to this section for ordering information
*Indicates factory selected value
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Model 3456A

Installation

3455-B-4600

Figure 2-3. Typical HP-IB System Interconnections.

PIN | LINE

1 DIo1

2 DI02

3 DI03

4 DI04

13 DIOS

14 DI06

15 DI07

16 DI08

5 EOI

17 REN

6 DAV

7 NRFD

8 NDAC

9 IFC

10 | SRQ

1 ATN

12 | SHIELD-CHASSIS GROUND

18 P/O TWISTED PAIR WITH PIN 6

19 P/O TWISTED PAIR WITH PIN 7

20 P/O TWISTED PAIR WITHPIN 8 T“Eigg'Ns
21 P/O TWISTED PAIRWITHPINS > \\TERNALLY
22 P/O TWISTED PAIR WITHPIN 10 [ GROUNDED
23 | P/O TWISTED PAIR WITH PIN 11

24 ISOLATED DIGITAL GROUND

STO - 8 - 4090

The 3456A contains metric threaded HP-1B cable mounting
studs as opposed to English threads. Metric threaded -hp-
10631A, 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 NOT mate
silver and black fasterners to each other or the threads of
either or both will be destroyed. Metric threaded HP-1B cable
hardware illustrations and part numbers follow.

LOCKSCREW LONG MOUNTING STUD SHORT MOUNTING STUD
1390-0360 0380-0643 0380-0644

Figure 2-4. HP-IB Connector.



Table 6-4. Replaceable Parts (Cont'd).

NOTE

MANY OF THESE PARTS ARE TLLUSTRATED IN
FIGURES 6-3 TO 6-11.

Reference HP Part c| P Mfr
: A t Description Mfr Part Number
Designation | Number |D y P Code
CHASSTS VYOUNTED FARTS
C1 0185m0291 3 1 CAPACITUR&F XD yuFgwiny 3S5VRC T4 562689 150D 08X9u3542
ce 0§85 en612 ] 1 CAPACITOR@F XM ,nt10F ¢e20% TRV CER Se289 coelainzJ1ulms3e
tR! 19c2e1217 a 2 DINPE=INR 6,2V 5% DOed PCEIN- TCE4,035% PBuBN 19029217
CRre 1962e1217 A DIDDEmZNF 6.2V &% DUw4 PDEtyon TCE4,035% 28480 1992m1217
CR5 410 1906-0205 0 1 DTODE ASSEMBLY BRIDGE 28480 1906-0205
Eq 19700085 Q 1 TUREwELECTRON SHRGE V PTCTR 2848 1970=0085
Fi1 21170033 [ 1 FUSE ,7%4 280y 1,25X%,29 2848p 2110=0n3Y
(FOK 1007126y CPERATION)
Fi 2iti=0065 4 1 FUSE 3754 25uy ~TD 1 ,28x,25 ul Paubo 2110=006%
{FOR 22072106V ORERATION)
21100564 B 1 FUSEHOLDER BODY t24 MAX FOR 1L HN27 ul1,18657
21100565 9 ] FUSEHOLDER CAP 124 “aX FOR UL PaLBL 2110m0565
211520569 3 t FUSEHOLDER NUT 2BUBQ FARME S 1.3
Js 12516192 7 2 COMNECTOR 1SeP1h » POST TYPE 28480 1251 =6192
Jé 125161972 7 CONNELTOF 15«PTn M POST TYPE 28480 125186192
Ja 1251e4193 [ 1 COMNECTOR bmPIt & POSY TYPE 28ubp 125126193
Jts 1251eh1RY ? 1 CONNFCTUP AWPIN & PUST TYPE 2846¢ 1281 wb1RY
7 125t =h194 9 4 COMNECTOR 10=PIN v PUST TYPE 28uR( 1251=6194
J18 1251 wp194 9 COMNECTOR 10=PIn 9 PRST YYFRE 2BUBL t1251e6194
Jei 12516194 4 COMNECYUR {0«PIN v PUST TYPE 28480 1251=6194
J3o 12516194 9 COMNNECTOR J0ePTy M PUST TYPp 2HUf0 1251m=6194
J3& S5060e7478 3 2 TEFYINAL ASSEMR YFRONT 1MPUTY 2RUBG ShataTylk
J3s SnbreTald 3 TERMINAL ASSEME|Yw REAR INFLTY 28uBn S0s0mTuts
Juo 1250e00R3 1 ? CUNNFCTORMRE RMC FEVM SGLon L EeFR Sre(in FLXTTH 12S5NanpHl
Juy 1250n0R3 t COMNECTURGRF muf FEM SGLmHILFLFR S wln™ pBudn 1250munfY
Jug 9 00m=30 o 1 FILTERLINE L Qloc=391¢0
Kione] 346 5 1 CARLE ASSY 1RA/G 3=CNDCY BLKeJXT 268480 A12umy3un
Ry 070ianc?h k4 1 RESISTON g0k Sy 24 YU TC3nee29n 2848¢ LY LIrL]
RV1 0R37.0196 v 1 MO VARISTOR 430V RMS PBURE 0E3T7=01%
81 3101e2218 1 1 SHITCHaPR DPDT ALTNG 44 PS0VAC 28480 I101e22te
S5041etbR2 9 [ KEY CAPwl INE 28480 Stuleiok?
$2 3orepdnt 3 1 SwITCHePR 6FPMT AL TNG (54 JuovaAC 2848 I101e0d6]
83 It01e129@ 0 2 SAITCH=GUARD, Py DPOT PLELTY 3101e1299
84 310611299 0 S« 1TCHeGIIARD, PR DPODT 28480 3101=1299
03710603 4 3 KEY CAP 714 Inv SGF B85, [n Ht FOK 28080 n370m0b03
35 31612298 ! H SWITLH=SLINEs VNLTAGE SELECT 2B8u8¢ 3tnje2298
13 31012P9R 1 SwITChReSLINE, VOLYAGE SELECT 28a8y 31012298
Ty B10nende? ) 1 TRANSFORMERQPUVEF thag12n/920n724U0V FLELI Q100w 469
Ut JR26an1 8] 1 1 VOLTAGE REGULATORA LM321x 27014 LvY3a3x
X1 {éonanu?9 a ] SOCKETaX8TR 2ufnN*Y TUed SLNFeTUR 284k 12006=ndg?9
03dfianBAn 3 ! INSULATUR®XSTR THRV=CNDCT 28480 N3dnecS5ho

6-18 Rev B

See introduction to this section for ordering information
*Indicates factory selected value




Installation
ADDRESS
SELECTION
TALK
ONLY r )
) 16 4 1
.1
« 0
3456-2-5
NOT USED o POSITION (DOWN)
ADDRESSagLe L POSITION (UP)

Figure 2-5. 3456A Address Switch.
NOTE

The 5-bit decimal code, consisting of bits Al
through A5, is often used by controllers
which use this convention as a System Device
Number for instruments.

2-22. “Talk-Only”’ mode. The instrument has a ‘‘Talk-
Only’’ mode which can also be set by the address switch.
The Remote Operation chapter in Section III of this
manual gives a detailed description of the 3456A’s
“Talk-Only’’ mode, including the address codes.

2-23. External Trigger.

2-24. An External Trigger input to the 3456A is pro-
vided by a BNC connector located at the rear panel of
the instrument. The trigger input should be driven by
negative going TTL level signals. For more information
refer to Section III in this manual.

2-25. Voltmeter Complete Connector.

2-26. A Voltmeter Complete output is also provided by
the 3456A through a BNC connector located at the rear
panel. This connector provides an output which is com-
posed of a TTL level signal and is generated during a
measurement cycle.

2-27. ENVIRONMENTAL REQUIREMENTS.

| WARNING l

To prevent electrical fire or shock hazards,
do not expose the instrument to rain or ex-
cess moisture.

Model 3456A

2-28. Operating and Storage Temperature.

2-29. In order to meet and maintain the specifications
listed in Table 1-1, the 3456A should be operated within
an ambient temperature range of 23°C +/—-5°C (73°F
+/—9°F). The instrument may be operated within an
ambient temperature range of 0°C to 55°C (+ 32°F to
131°F) with less accuracy.

2-30. The 3456A may be stored or shipped within an
ambient temperature range of —40C to + 75C (— 40F
to + 167F).

2-31. Humidity.

2-32. The instrument may be operated in environments
with relative humidity of up to 95%. The instrument
must, however, be protected from temperature extremes
which may cause condensation within the instrument.

2-33. Altitude.

2-34. The instrument may be operated at altitudes up to
4572 meters (15,000 feet).

2-35. REPACKAGING FOR SHIPMENT.

NOTE

If the instrument is to be shipped to Hewlett-
Packard for service or repair, attach a tag to
the instrument identifying the owner and
indicating the service or repair to be made.
Include the model number and full serial
number of the instrument. In any corre-
spondence, identify the instrument by model
number and full serial number. If you have
any questions, contact your nearest -hp-
Sales and Service Office.

2-36. Place instrument in original container with ap-
propriate packaging material and secure with strong
tape or metal bands. If the original container is not
available, a replacement container can be purchased
from your nearest -hp- Sales and Service Office.

2-37. If the original container is not to be used, do the
following:

1. Wrap the instrument in heavy plastic before plac-
ing in an inner container.

2. Place packing material around all sides of the in-
strument and protect the front panel with card-
board strips.

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

4, Mark shipping container ‘‘DELICATE INSTRU-
MENT,” “FRAGILE,” etc



Table 6-4. Replaceabie Parts (Cont'd).

Reference HP Part |c Q . Mfr

: . t Description Mfr Part Number

Designation | Number (D Y P Code

AyoRB1 07570280 3 RESIBTOR (K 1% 1254 F T(=0+¢et00 2454e Cde}/BaTOwl00)eF

AUORB2 0698eUuRSs 3 1 RESISTOR 24,9k 1X 1250 F TCmOtelol 2uSde Climl/8aT0m2492eF

A40R83 069824519 3 1 RESISTOR 140K 1y ,12%w F TCB0e¢=iOO 24546 Cial/B8aTOeld03aF

A4ORBY 0757=0280 3 RESISTOR 1k 1% 1254 F TCa0¢4=100 24546 CUmi/BeT0mi001=F

440R8S 009R=T7332 4 RESISTOR 1™ 1% ,125% F YC=0ewe100 28480 0698e7332

AyoRBL 2100=n569 2 RESISTOReTRMR (M 20% C TOPeADJ t=TRN 28480 2100=0569

Auout 1820w0477 [ IC 0P AMP GP BaD]PeP 18324 LM30IAN

A4OUR 18260413 2 3 1C QP AMP LQW=RIASer=IMPD T=Q9 34374 HA2=2605eS

440Uy 1306=004s 7 1 &C GAIN FINELINE 28480 13D6=004b

AuoOvY 18260413 2 1C OP AMP |OWeB]ASeH=]MPD TUe99 34374 HA2=2605«5

A4ous 1826w0413 ] 1C OP AMP LOWwRIASeH=]MPD TO=99 34371 HA2e2605=5

LY 18260109 3 1 IC 0P AMP wH TNL99 34371 HA2w20625eR0593

Au0y? 182620357 3 t IC OR AMP W8 TDe99 27014 LF35TH

Ayous 18260138 [ 1C COMPARATOR GP QUAD 14eDIPeP 0129% LM3IGN

A40U9 182626138 8 1C COMPARATOR GP GUAD 1deplPep 01295 LM339N

A4out0 1820e) 144 6 IC GATE TTL LS NOR WUAD 2eINP 0129% SN74LS02N

AuoULl 182600138 ) 1C COMPARATOR GP GUAD 14=DIPeP 0129% LM3I9N

auouU12 1R20e0493 6 1C 0P AMP GP 8ep]PeP 27014 LM307N

AgoU13 1R20e0493 & IC OP AMP GP 8eNIPeP 27014 LM3OTIN

A0 MISCELLANEDUS PARTS

0360m1641 ] TERMINAL@STUD FKDeTUR PRESSeMTG 28480 0360w b4y
0360=1916 3 TERMINAL@STUD SPLL=FOTHRU PRESSeMTG 28480 0360=19816
036n=1917 4 TERMINALLSTUD SPCL=FDTHRU PRESRMTG 28480 0360.1917
03801217 9 STANDOFFwHEX 7,6wMMelG 4,BeMMer/F BRS 00000 URDER BY DESCRIPYION
16000870 4 2 CONNECYOR STRIP FOR U3 FINELINE 28480 16000870
1609w0872 9 2 CONNECTOR STRLP FOR U3 FINELINE 28480 16000872

See introduction to this section for ordering information
*Indicates factory selected value



SECTION 1lI
OPERATION

3-1. INTRODUCTION.

3-2. This is the information and instructions for the
operation of the -hp- Model 3456A Voltmeter showing
front panel and remote operations. In addition, you will
find functional checks you can perform. For more ad-
vanced users a Quick Reference Guide is shipped with
the instrument. The information in the guide is most of
the 3456A’s operating characteristics, including remote
programming codes.

3-3. Before reading the operating information in this
section, familiarize yourself with the front and rear
panel features as indicated in Figure 3-1. Use the figure
as a reference while reading this section.

3-4. Read the front panel operations of the 3456A
before the remote operations since most front panel
operations also apply to the remote operations.

3-5. PRE-OPERATING INSTRUCTIONS.

3-6. The 3456A’s operation can be separated into five
main areas. A good understanding of these areas is fun-
damental to learning the operation of the instrument.
The five areas are:

a. Reset and Test Operation.

b. Function, Range and Trigger.

c. Voltmeter Control Functions, (Delay, Number of
Readings/Trigger, Number of Digits Displayed).

d. Math.

e. Remote Operation.
3-7. Refer to Figure 3-1. Note that the 3456A’s front
panel can be separated into three areas: Display,
Voltmeter Configuration, and Numbered Keyboard.

Keep these areas in mind when you use the 3456A.

3-8. To learn the operation of the instrument, a logical
approach is to ask yourself the following questions:

a. “What type of measurement do I want to make?”’
- FUNCTION

b. ““Do I want autoranging?’’ - RANGE

c. “Do I want the input filter in?”’ - FILTER

d. “‘Is a math operation desired?’’ - MATH FUNC-
TION

e. “Do 1 want remote control of the 3456A?”
-REMOTE OPERATION

Once you have decided what you want the 3456A to do,
the next step is to learn how to do it.

3-9. GENERAL OPERATING CHARACTERISTICS.

3-10. These paragraphs describe some of the 3456A’s
General Operating Characteristics. Refer to Figure 3-2,
the Display Area, for the following discussion.

3-11. Turn-On and Warm-Up.

3-12. Before connecting ac power to the 3456A, make
sure the rear panel line selector switches are set to cor-
respond to the available power line voltage. Be certain
the correct fuse is installed in the instrument. To meet
accuracy specifications, the 3456A should be warmed
up for at least one hour.

3-13. Reset.

3-14. After power connection and warm-up, to make
sure the instrument is in the ‘‘turn-on’’ state, press the
RESET button. This places the instrument in the power-
up condition without cycling power. This provides you a
convenient starting place and avoids thermal and elec-
trical shock to the instrument, therefore maintaining its
accuracy and improving reliability. The turn-on state is:

FUNCTION......... ... oo, DC
RANGE ...... ... ... o it AUTO
TRIGGER ...................... INTERNAL
MATH ......... .. OFF
DELAY.................. DEFAULT (0 SEC.)
NUMBER OF READ-

INGS/TRIGGER .......... ... ... ... ...... 1
NUMBER OF POWER

LINECYCLES INT. ................. ... 10
NUMBER OF DIGITS DISPLAYED......... 5
AUTOZERO ... s ON
OPERATING MODE................ LOCAL
FILTER ... .. ..t OFF
READING STORAGE. .................. OFF

3-1



Table 6-4. Replaceable Parts (Cont'd).

Reference HP Part |c o Mfr

Designation Number |D Qty Description Code Mfr Part Number
Au0Re 06831005 s RESISTOR 10 8% ,754 FC TClswatin/eS50c n1129 Ca10us

AUORY 06R1=1005% S RESISTNE 19 S% ,254 FC TCsw40n/4500 N2 £431008

AuGRS 069R=0039 rd RESISTNK 2,49k 1% ,129% F T(Epsetun 2uSUe Chel/haTiwdd9)ef
AUORS Da9F=das0 Q 1 RESTSTOR 3, 4x 3% 125w F TCEhemiip 24546 (dej/ReTiedidlleF
AuoR10 + 075720791 1 1 RESISTNF 619k 13 ,125% F TCECseine 28480 (179720791

A40RY) 0757-0289 0 RESISTIOK 13.3K 1% .125W F TC=+-100 24546 (tml/BeTml330aF
A4OR12 210(a3094 4 RESISTOReTKME LODK 10X € STVE=ADJ 1T=TRN vgtty 43piuu

A4ORY3 210ca3n9u 4 RESISTURSTRME 1pnk 10y € SIDE=ADT 17«T0N eyt 43P1Ga

AuoR1d 21075e3008 5 QESISTORTRVE 206 1uX C SIDE=4DJ 17=Tk! rARN! u3p2uy

A40%15S 21vtetuqu 4 RESISTARTRYE fank (0% C SIUE=ANJ 17eTRN nett 43P0

AyoR1e 0757=0470 9 RESISTOk 301X 1y 128w F TC=s(0seilu 2u54de Cllml/8aT(m30tdaF
AUORYT 069RwuG1 Y s 2 RESISTCR Bo,6k 1% 125 F T(ENemtns 24546 (el /BaTtmBbbORaF
ByoRy8 069hauB11 s RESISYUR Be, nk 13 ,1258% F TLRusaten 24546 Ciwi/RaTNalbb2af
A40R1S 0757ec4n] 0 RESISTON 100 1% 1250 F TC30Ns=)Ci 2454s Ciwi/HaTowlul=F
LugR20 07570422 S 3 RESISTYOR 909 1% ,125% F TCzaéminn 24546 Cuwi/ReTow@INeF
A4OR2Y 45,7 Nbopetlar0 3 § RESISTORK 6,98k 1% ,125w F TCeOseinh 24548 Cluml/ReTOwbgnlnf
A4oRp2 0757enaes 6 RESISTUR 100X tx 123w F TCSC4etltn 2usue Clal/PaTiomlOn3aF
ALORR3 21010e3ung 5 1 RESISTNK=TRME 20 10X ¢ TOPeaANJ 1=TFN PHURD 2100=3409

A4QR24 A5 0698-3279 ] 1 RESTSTON 4.G9K 1% ,325% F TCmnemtnr 2u5ue CUwl/RaTelt901 oF
A4oR2% 06757ent74 7 1 RESTSTCR 243k ty 125w F TCEN4wi?D 2uUSus Cldat/BuTieglldef
AuOR206 0797 entnh 9 i RESISTOR 130k 1% ,12%% F TC3%eetiin 2uSde Clel/RaTiel303eF
AgoOR2? 069R=1455 4 1 RESISTINR 261K 43 ,125% F TCaCemG0 QuSus Cumi/RuTOmag | 3mF
AuQR28 0757=0401 [ RESISTOR 100 1% L1254 F TC304etos 24546 (tm}/BRaTCat ] of
a4OR29 069Ra7603 4 ? RESISTOK S576% 1% 125w F TCRG4a)iu ebubp CEEL S E LK)

AuOR3O0 069RaUl4T7 2 1 RESISTU& 10,5% 1% 125 F TCmGen]on 2484s Clel/BeTOu)NS2aF
AupR3Y 0698.3223 d 3 RESISTON 1 2uk 3y ,125n F TCxesatne 24546 Cdmt/BaTgmildlaF
au0R32 07570290 S 1 RESISTON 6,19n 1X ,1254 F TCEoeml00 19703 MEUCI/ReaTOmblTF]eF
A4OR33 0757w ie2 5 RESISTON 909 1% ,128¢ F 1{3Ceelnr 2uSub CUmi/BaTpaTNIReF
AyoR34 0757eguno 9 2 RESTISTOR 90,9 1% ,125% F TCEpserun 2uksue Cdmy/hmTneRuRI=F
A40R3S 069Bmul79 4 ? RESISTOR fak 1y 128« F TC3neatnn 2454s Clal/RaTumlinef
AuoR36 0757w04d0n 9 RESTSTIOR 99,9 gy 1284 F TLzrpaynn 24546 Clmt/RaT0aG RTaF
AyoRry? 07570422 3 RESISTNR 909 1% 125" F TCEteator 24546 Cdmi/RnTuaF19RuF
A4OR3B 0698 au479 4 RESISTOR UKk 1% 12580 F TC2oemlcn 2uBus Cdwtl/RaTllwluEmF
augR39 0692a18R1 7 1 RESISYNR 13,7h 45 1250 F TCangamtar 2uRun Cumt/BaTOmid72aF
AUORYO 069k «32158 4 1 RESISTOk 499« 1% 125w F TCmitemiin 28uBp 1698=3215

AgoRut 0698=78G3 4 RESISTOR 576K 1% ,1254 F TCzpeeqng 2BuBL 0hIARTRGS

AuQRy2 0787=p4bS 3 RESIgTOR 100K 1% 125 F ylEnemie 24846 (Gl /ReTh=lU(3af
AUORUD 06984R343 q 1 PESISTOR 590% 1x ,125h F TCxesity 28480 LT LEDEY

AyoRad 069Rau5139 ? RESISTCR 402K 1y 125w F TC8)eayCo 284y 0694=4519

A4ORYS 07570279 a RESISTOR 316K 1% (1252 F TL=0ewlne 24546 Clal/ReTuediolaF
AyoRae 0757=0270 1 1 RESISTOR 249K 1x 128w F tlEdestn 24548 Clal/Rm1ad93eF
A40R47 0757=0465 3 RESTSTON 100k 1y 125w F TCels4mtln Pukdp Climi/RalOal N0 SaF
AuQRuB 0N757=nies [ RESTSTOK tnnkK 1y 1258 F TLEC+miGo 2u54de Clel/RaTim)dideF
AuORY9 N757e5u65 [ RESISTNR 100k 1y 125w F TCuewino 2ukus [Umi/RaTne)nGIeF
AUORSO 075704865 6 RESTSTOK 100Kk 1% 125w F TCEO4eidd 24SUb (lel/RaThaln(deF
A4URSS 07570465 & RESTSTGR 100k 1% 1254 F TCE0s=tcn 24546 Cdml/RaT0alN)deF
A40RS2 0757w046S 6 RESISTOR J00K 1% ,125% F TCE8usetny 248U Cuu)/BeTiminudef
AuORS: 0797=nu65 b RESISTON 100K 1% 125k F TCIgeetie 24sus Cuet /BaTyeln)3nF
AUuQRSY W78Tanues [ RESISTOR 100K §x 1254 F TCEO4e1 Y 2uR4s Clet/PaT0mldb SaF
4U0RES N157=Cl6s 3 RESISTOR 100 1% 128w F TCelemiig 2uglg Chet/ReT el 0U3nf
AULORSSH 06334725 ? RESTSTOR 4,7¢ 8% 25« FC T(aedSn/eT0n ottt CHUTRS

a40RS7 N6RleuT72% 2 RESISTOK 4,7k Bx 25w FC TCmedl0/470" n11at CB4?2S

A40RS8 0757e0ub5 [3 RESISTOR 100K 1% ,125w F TC30selne 2u84n Cdml/BaThatiydef
LUORSY 0757=ni65 [ RESTSTCR 100K 1% 128w F TCEiewiin 248us CHei/BRuTiel 30 3eF
AUORBO 45 0698-3438¢ 1 1 RESISTOR 232 f% ,185% F T{3usator FELYT (Uan)/BaT0m232K=F
AuQRel (1698edIRY 9 1 RESISTCGR 53,6 1% 125w f T(=04etlc 24546 (lel/ReTleSiRo=F
A4ORp2 0694373 7 1 RESISTOR 26,7 1% 185w F TCmogeind i3 L.1.T-) PUESS el /taT)mdbRTaF
Au0Re3 07570465 ) RESISTOR 100K 1% 1254 F TCE(+eing 2usde Chmi/RmTiwliu3nF
A40Re4 0797=0ussS -] RESISTOR 120F 1% 125w F T(giem):d puSue Clmp/RaTim|NGleF
A4OR6S NeIReI279 9 RESISTOR 4,99 1% ,125s F tlEQes]nn 2uSue CUmt/8aTied39]) aF
Lu0R60 0757eudn 7 1 RESTST My T,9k 1% 1254 F TC2Ceelln 24546 Clal/RaT0elS01aF
AU0Rg7 U757e043%3 R RESTSTOR 3,32n 1% L1257 F Temeeslor FELTYS (4wl /aaliialldtef
AyORpB UbIRen)1B2 “ 1 RESISTOK Bd9F 1% 125" F T{Sismiovn 28480 (69%en(82

A4ORE9 0TS T=cusS ) RESISTIAR 1nuX 1% ,125% F TCare=syon 2uBis Cuei/ARnTOmlnyde=F
440RTO 07570281 4 1 AkglgT i 2,74% 1% L1254 F tCmireelo” uBus Clal/Ratimd?ul=F
AuOR7Y 06983382 [ 1 RESISTIR § 4%k 3 ,125% F TCErewin 245406 Clal/PaTpaS5491af
A4ORT72 V698en513 ? RESISTOR 97,6n tX ,1284 F T(C3csmlinn 03RBA PUESSa) /Bml 1= 970 2F
[YTLEA] 06%ReUUTY R 1 RESISTNR 8,06k 1X ,12%¢ F TCatemtnn 24s4us Clwl/BmTCurilbleF
A40R7Y 17%7e02R80 3 RES,S5TUR 1K 1% 1254 F TCslL+e)nn 2uBde (et /BeTialupl=F
AUORTS 069A=7332 ¢ 2 RESISTON 1M 1% 125~ F TCs2¢=tul ELETY (6987332

AyoRTSH 159Re1266 5 1 RESTSTOR 237x 11 ,125% F TCSuemton 24sus (ltel/RaTlwedT3aF
AuQRY? 2irtnenSn9 2 2 RESISTNRaTR¥PY 1% 20% C TOPe&N] faTRN PRUBG 2lun=ngp9

A4OR78 06967962 [ 1 RESISTNR 976x 1% ,125r F TCEOesion 07T1e Ckamt/Rutued7b3aF
A4OR?9 069Re 4509 1 1 RESISTOR Ba .6k 1% L1254 F TCsoselny 2654 Cum{/RuTiabiiblaF
AUO0RBO DTS Te(tiue 9 RESTSTOR 10Kk 1% ,125% F TCEhealnn 24544 Clel/RaTleli(idaF
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Operation

Model 3456A

® ©

Display - Indicates polarity and amplitude of the measure-
ment. Measurement results are indicated in either 3%, 4 %,
5%, or 6% digits, dependent on the Number of Digits
displayed and the Number of Power Line Cycles Integrated.
The LED at the bottom teft hand corner of the display in-
dicates the front panel sample rate.

Function Selection Buttons - DCV, ACV, ACV+DCV,
2-Wire Ohms, and 4-Wire Ohms. Included is the SHIFT but-
ton which is used to place the 3456A into the shifted func-
tion consisting of: DCV/DCV Ratio, ACV/DCV Ratio,
ACV +DCV/DCV Ratio, 2-Wire 0.C. Ohms, and 4-Wire
0.C. Ohms. The LED to the function button’s right will also
light when the button is pressed.

Autozero Button - enables or disables the Autozero feature.
The LED to the button’s right is lit when the feature is
enabled. Refer to Paragraph 3-48 for more information.

Filter - enables or disables the Analog Filter. The LED to the
button’s right is lit when the Filter is enabled. Refer to
Paragraph 3-52 for more information.

Numbered Keyboard - is used to select math operations,
storing a number value into registers which are used in
some math operations and other operational changes
{(Number of Digits displayed, etc.). Refer to Paragraph 3-54
for more information.

Ratio Ref/4WRQ Sense Terminals - are used for the Ratio
Reference Voltage or 4-Wire Ohms measurement.

Volts/2WRQ/4WRQ Terminals - input terminals for the
ACV, DCV, ACV +DCV, and 2-Wire Ohms measurement.
In addition, the terminals supply the current for a 4-Wire
Ohms measurement.

Front/Rear Switch - With the switch ““out’’ the front ter-
minals are enabled and with the switch “’in"’ the rear ter-
minals are enabled.

Front Guard Switch - internally connects the GUARD ter-
minal to the VOLTS LOW terminal.

Front Guard Terminal.

®

(1©)

17

(19

Clear Cont - is used to continue with the 3456A’s last
operation after an attempt was made to store into a
register. It is also used to clear the display after a register
has been recalled.

Trigger Buttons - permits selection of Internal, External,
Single, or Hold Trigger modes. An LED to each of the but-
ton’s right is lit when the button is selected. Refer to
Paragraph 3-46 for more information.

Range Selection Buttons - are used to manually or
automatically uprange and downrange the 3456A. The
LED to the AUTO button’s right is lit when Autoranging is
selected.

Test Button - enables or disables the 3456A’s Internat
Test. Refer to Paragraph 3-17 for more information.

Reading Storage Button - allows the 3456A to internally
store a number of readings. The LED to the button’s right is
lit as long as readings are stored. The LED turns off when
Reading Storage is disabled and when the 3456A’s internal
memory is full. Refer to Paragraph 3-101 for more informa-
tion.

HP-1B Control Buttons and Status Indicators defined as
follows:

SRQ Button - enables the 3456A to send a "'Require Ser-
vice Message’’ when the button is pressed. Refer to Para-
graph 3-198 for more information.

Local Button - takes the 3456A out of Remote.

SRQ Light - indicates a ‘‘Require Service’’ condition when
lit. Refer to Paragraph 3-130 for more information.

Listen Light - is lit when the 34586A is addressed to
“listen’’.

Talk Light - is lit when the 3456A is addressed to “‘talk’’.
Remote Light - indicates that the 3456A is in Remote when
lit.

Line Switch - With the switch “‘out’’ the 3456A is turned
off and with the switch “/in’’ the instrument is on.

Reset Button - returns the 3456A to its turn-on condition
when pressed.

3-2

Figure 3-1. Front and Rear Panel Features.



Table 6-4. Replaceable Parts (Cont'd).

Reference HP Part |c| o . Mfr

: A t Description Mfr Part Number
Designation Number |D y P Code

A40C12 25 0160-2150 S 1 CAPACITUR®F XN 33PF ¢wRX 35Cyng vICa Phuer 0160-2150
440013 0160enydd 1 1 CAPACITORFXD 22rPF +a8x 300v0C “ICA éuby wlen=013%4
A40CLA 015020091 8 2 CAPACITOR®FXN 1, SPF +m,25RF Snryng (ER 26u8n 01S0mAnY
Auot1S 015000914 8 CAPACITURFXN 1 SPF +a, 26PF KanyDC LER 2808y 618nein9y
AgoCie 0160ay532 1 CAPACITCR=FXD 1nnaPF ¢=20y% SovNC CER 28180 [N ELEF
AGOC1T7 23 0160-2257 2 2 CAPAC]TURFXD 10PF +=5% S50fvnC CER 28480 0160-2257
A4oCy8 2 3 0160-2257 2 CAPACITURFXN 10PF +w8X% SurvNC CER 28480 0160-2257
Au0C19 0toneus3? 1 CAPACITOReF XD 1000PF =203 SayNC (FK 2%uB0 YUY Y
Aaot2o Ojlon=2261 9 ] CAPACITUR®FXD 18FPF +=8% S0,.v0C CER ¢ve3p 2huBG n1enmR261
As0C2! 01402308 g CAPACITUR®FXN 34PF $eg% 302VNC “ICA 2RURD (1ptw23ig
Ayol22 45 01600194 3 1 CAPACITORF XN [ 015UF ¢wm1ny 200VCC PULYE PRuKY nipued 10l
A40L23 0160=4532 1 CAPACITORF XN 10COPF ¢@20% 50yNC CER 2BuBL 0l16rmdqyp
hgolau 016004532 1 CAPACITOFeFXD 100uPF 4m29x% SoVOL CER 2BNEE 016hwdBp
Aa0C2% 014020195 2 1 CAPACITURFXD 130PF +wS% 3u0yDC I1CA 72136 LMISF131gn30avICR
Aa0C26. 01400190 7 1 CAPACITORF XD 190F ¢eS5% 34y0yNnC ~ICH T2138 Pwise3gndudnne viCe
AgpCabe 0160=2150 5 1 CAFACITUR=FX) 33PF +eB% 30pvDC “ICA Peabn rlen=2y15y
ra0C264a 01602308 5 3 CAPACITOReFXN 3aPF +wSX 3eoavDC MICH pRaARN Clanm23rR
\goc2? 0160=3336 1 CAPACITUR=FXN 100PF 4wi0Xk S0VDC CEX radan Glpne33is
AyoCes 01b6nepl6U 7 { CAPACITORSFXD _p39UF samyjry 200VDE PULYE 28480 vlenentay
Asol29 01603829 7 | CAPACITORFXN 47UF +ef0% SovDC 2BHRY r16felR2g
A40C30 016002453 1 1 CAPACITOR=FXD ,22ufF +=10% BuviC PULYE 2RuBn ulpregusy
440031 0180e0100 3 CAPACITURSFXD 4, TuFsepioy 3SVDC T2 56049 15075903582
Au0C3I2 0160=0376 3 1 CAPACITOR=FXD eRPF +=8% SoLyNC vIC# PuuBD nlp0mn3Te
A40C33 01e0e0162 S 1 CAPACITORFXD ,022UF 4einy 200V0C POLYE P2BURG Clhbentbe
Ag0C34 016082266 4 1 CAPACITOReFXD 2uPF saB% SusvD{ CER Nsalq 26480 (1ene2Rb6
AgoCRY 19010040 1 DIOPE=S®ITCHING 3InV SeMa 275 DRe2S 2848y 190 1mo0d6
AgolR2 19010040 1 DIUDEwSWITCHING 39V S0MA 2N8 DCOe3% 284b0p 190 ennbn
A4OCRS 190120376 [3 DIODF=GEN PRP 38V SOMA pDe3S 28480 1901wn370
AgoCRY 190120376 6 DICDE&GEN PRP 15V 50%A DOw3S 28080 19011370
A4OCRS 1901-0915 9 2 DIODE-SCHOTTKY 2R4Rn 1901-0915
AyolR? 1901-0915 9 DIODE-SCHOTTKY 28abn 1901-0915
A4OCRS 1901an040 1 DIODE=SWITCHING 30V 50Ma 28 DCLe3S 28481 180 mapnn
AyoCRY 19010040 1 DIONESWITCHING 30V SoMa 24§ DO0a3S 28084 190wty
AGOCRYD 19010040 1 DIDDE=SWITCHING 30V SoMpa 20§ pRedS 28480 19¢1mnnagp
AGOCRTY 1901en040 1 DIODE=SWITCHING 30V Soma 208 poe3S 2RuHL 190Gt mtigi
A4O0CRY ) 1901=0040 1 DINDEWSWITCHING 30V S0MA 21§ DDw3S PHARD 19y efnun
AgoCR1Y 19010040 H DIUDEaSWITCHING 30V Bn*a 2%8 [0w3% a8 190t ecnie
AUOCR14 19010376 [ DICNE=GEN PRP 25y SoMa L3S 2RUBL 17011378
AuoCR1S 19010040 1 DINDE«SWITCHING 3oV SuMa 248 LDW3S 28udn 190 engan
AgoCRts 1901 w0040 1 DIODELSWITCRING gV SeMa 2%8 DOL3S FLE LIS 19¢tennd
AqoKy 04900683 4 RELAYFEED 14 §pp™é f1onovhl SVOCwLODIL Phnlg GO e pE]
ABOX2 04%0wn6RY 4 RELAY=REED 1A SnnMa looovpC SvDnC=CnIL PRABO LUGlmiipHY
AuoPYL7? 12516062 1] COMNECTUR 10ePTn F POST TYPE 28uby 1251 =bn62
Ayorm 8 12516062 0 COMNECTOR 10«PTIn F POST TYFE 26ns0 1281 wann?
A4001 1858.0425 7 10 TRANSISTOR J=FF1 neCiwhAn DweghE T0e92 22229 J30u
[YTI-H 188620308 5 1 TRANSISTORLJFET NUAL NeaCHAYM NaYUNE 81 28484 RESenguk
AG0QY 1858%anu2s 7 TRANSISTOR JeFET helHAN Dw™DDE T0OeG2 22229 Jana
Aq0d4 1R55.0425 7 TRANSISTOR JuFET NelHAN DaviNE T0e92 22229 Jioud
AGOCS 185520425 7 THANSISTOR JeFET NeCHAM [1aMURNE The9P 222e9 J3a64
Aa0Q6 188850029 1 TRANSISTOR JwFE1 NelHAn pevQig T(=02 22229 J3aa
A40Q7 18550425 7 TRANSISTOR JuFFT WwCHAN NeMOUE TOw92 2e2e9 J3on
40008 1855=0425 7 TRANSISTOR J=FET NwCHAR DeVONE TOmG2 22229 Jioy
Au0G% 18550428 7 TRANSISTPR JaFET nelHAN NeMONE TNa92 22229 Jiua
A40010 1R55e00625 7 TRANSISTOR JeFET NeCHAN Da¥ONE TNe9? 22229 J304
A4ogtl 18550028 7 TRANSTSTOR JoFe T AeCwAN DenvOnE T(ie92 2e2é9 J304
A4oB12 185480071 7 TRANSISTOR NPN ST Pom3ngva Fls2ocvel 28u8c 1BSUwrinT
240013 18530020 4 1 TRANSISTOR PAP 8] PDRIDOVA FTRISCNNZ 28uKn 185 3@ 020
Aao01d 185540081 1 1 TRANSISTOR JuFFT NmlHAM DaMODE S 2129% PN5208
A40018 1RSU=007 7 TRANSISTNR NPw 8] PDEInoMs FYg2nni»ry PRI tHQdenn Tl
[YT12Y) 185440753 2 2 TRANSISTORRDUA| *®N T(Ow§2 PDeGaM ELYLY 1R 1an 783
A4OQ17 18540753 2 TRANSISYOR=DUAL 1PN TO®S52 PRgSanva 2haRn 155080753
Ayo018 18540087 5 TRANSISTOR Py 81 PDE3oove FTa?54RZ 28.un( 1A%0ennkl
440019 1RS4=00R7 S TRANSISTOR NPN S PDx3pnvs FTETSVHY 28nke 1R5MannR?
A40020 185520093 5 1 TRANSISTOR JaFET MeLHAN DeMule TO=1® ST 2Bakn 1RSSwing}
A40021 1R5Sapu20 2 TRANSISTNR JafFF T 2N439] “alHANM LevOLF 1129% ¢ 439
Agol22 1A55a0420 2 THANSISTOR JaFET 2Md43191 NalHAd hePOF 11798 2 a9
440023 18550420 2 TRANSISTOR J=FET 2N4391 “elrHAn [pemiDF 21295 214391
AUORY 068301005 5 RESISTOR 12 SY¥ 28+ FC TrE=don/seSys a112 Celens
A4OR2 0683=1008 S RESISTOR 30 Sx ,25% FC TCzedra/eSud RART-3] CA4100%
AQ0R3 4S8 0764-0016 8 2 RESISTOR 1K 5% 2W MO JC=0+-200 28480 0764-0016
A4ORY 076U=n01b 4 1 RESISTOR 1k Sx 27 “J TCEn4=20n 2RuBy; WTpamint b
A4ORS 069Beuu3s ? 2 RESISTOK 2,49k 1% ,12Sw F TLEfieatn 2484k Cim| /Raltimd 1G] F
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Model 3456A

Operation
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Ratio Ref/4WRQ Sense Terminals - are used for the Ratio
Reference Voltage or 4-Wire Ohms measurement.

Volts/2WRQ/4WRQ Terminals - input terminals for the
ACV, DCV, ACV +DCV, and 2-Wire Ohms measurements.
In addition, the terminals supply the current for a 4-Wire
Ohms measurement.

Rear Guard Switch - internally connects the GUARD ter-
@ minal to the VOLTS LOW terminal.

@ Rear Guard Terminal.

Voltmeter Complete Connector - Outputs pulse during mea-
surement cycle.

® ®@O® ®®

HP-IB Connector used to connect to HP-IB.

HP-IB Address Selection Switch - Sets 3456A HP-IB Ad-
dress.

External Trigger Input Connector.

Power Line Voltage Selection - Refer to Paragraph 2-8.

Fuse -90 V to 126 V -.75 amp, 198 V to 252 V -.375
amp.

AC Power Connector

Figure 3-1. Front and Rear Panel Features (Cont'd).

3-15. When pressing the RESET button, the display
will momentarily display this for about 1 second:

Add 022 0
3456A HP-IB Talk-Only Indicator
Address in (0 = Normal Mode,
Decimal 1 = Talk-Only Enabled)

See Paragraph 3-150 for the HP-IB address setting and
Paragraph 3-154 for the ‘‘Talk-Only’’ mode.

3-16. When power is cycled, ‘““HP 3456’ is momentari-
ly displayed and then the address code is displayed.

3-17. Self Test Operation.

3-18. The 3456A’s Test Operation consists of certain
analog gain, offset, and digital checks when the TEST
button is pressed. Make sure the 3456A’s input ter-
minals are completely floating and the GUARD switch
is in the ““IN’’ position, when selecting the test opera-
tion. The test may not pass if external connections are

made to the input terminals, because certain input cir-
cuitry measurements are made. When the TEST button
is pressed, the instruments displays

‘“+1.8.8.8.8.8.8. + 8.”

34564 DIGITAL VOLTMETER
HEWLETT » PACKARD

+ 0888848 +8
; 4‘5 u;ﬁ 4; ATy Meguped

e BT AT oy
LIZTEN  SRQ

% fOGE
S10BE

ALK HEMOTE
Lo6ek

Figure 3-2. Front Panel Display Area.
RevB 3-3



Table 6-4. Replaceable Parts (Cont'd).

Reference HP Part c| o o Mfr
: . t Description Mfr Part Number
Designation Number (D Y P Code
A30J%6 1251 au6R2 & COMNECTUR 3mPIn ¢ POST TYPE P8480 1251w4pb2
A30P7 125131867 [ 1 CUNNECTOR 4aPIt F POST TYPE 28u4do 1251=31067
17513411 7 4 COMTACToLONN U/wePD8TeTYPE FEM (RP 28480 1251=3411
Az0P24 125166062 [ CUMNECTOR 10aPIN F POST TYPE 28480 12516062
A30P30 12S1eh062 9 CONNECTOR 10ePIn F POST TYPE 2848y 1251eb606¢
A30P34 1258wy 141 f JUMPER REMOVABLE 28480 1258=0141
A30P3S 12580114 B JUMPER REMOVABLE 28480 125Re01 4y
A30P36 125Rent it & JUMPER REMOVABLE 28uBn 1258=0141
A3001¢ 18%4a0071 7 3 TRANSISTOR APn §T1 PDRIOOVA FI8200VHZ 28ubu 18S4m0n?y
A30R) N683a1025 9 RESISTNH 1K SX _2%% FC TCxed0v/epen LERP-3 [4-FRerLy
A30R2 068321035 1 RESISIOR yoK 5% 25+ FC TCgednn/sToc at121 C81n3S
A30R3 N6A3=112S 9 RESISTOR 1% SX ,2Gn FC TCaedl0/ebnn a2 £B102%
AZOR4G 06831025 9 RESISTOR 1K 5% ,254 FC TCE=e400/%600 at12y ga10nes
A3QRS 06B3eu715% & 1 RESTBTOR 470 Sy ,25* FC TLm=dac/4p0n nptt CR4T18
A30Rs 06813335 8 RESISTNR 33K Sy 254 FC T(xmedon/aBrn a2 83335
AYORY 0683a102% 9 RESISTOR 1K 5% 268 FC TCE=400/+b00 a11e c816e5%
A30R8 068341035 9 PESISTOR 10K 5 ,254 FC TC8adaoselnn o112t €81035
A30R9 068322225 R TpF 2k S% 2% F «l30se700 011¢t 2
430870 aeRyRie |2 1 REZIRTON &.8n 3% -83n BB FEIIOSOSNIND 01181 EResse
AyoR11 OpRi1=3325 [ RPESTETOK 3,3K 8Y ,254 FC TCzeudn/eyun 01121 CR332%
Bla R K el X
138818 Readinde |4 HRHERTS TS AR AL HIHE R
A30R14 06R302225 3 RESISTOR 2,2k Ry ,25% FL TCLEeddn/eTon ot121 tRB222%
A30R1S 0683.3325 6 RESISTOUR 3,3k 5y 2S5« FL rC=e400/+70¢ at12t CB3328
A30RLS 06R3222% 3 RESISTNK 2,2K Sy 25+ FL Tleeud0/4700 01121 CRg22s
ASORYT LELE TS X 3L 4 RESISTUR 330 5% ,25n FC TCx=dfd/+6%u o111 cB8331%
A3ORy8 06833315 4 RESISTOR 330 Sy ,254 FC TCmed00/460u 0112y CR33S
a30Ty 91052616 TRANSFURMERWPULSE BIFILAR vUUNDY A, 0 MM 2848¢ 91u0esle
a30T2 9100w2016 TRANSFORMERPUL §F BIFILAR wOUNDY 18 g UM 28480 910Ne2b1b
A30Uy 1A2ye1199 1 IC MV TTL LS HEX 1=INP 01298 SMTULSndN
A30U2 18201177 9 IC GATE TTL LS NavD WUAD 2=INP 01298 §nTULSOCN
A30U3 1825e1211 A 1 IC GATE TTL LS EXCLeDR QUAD 2eINP 31299 SNTuLSREN
A30Ud 182011 U4 [} IC GATE TTL L8 ~0OR QUAD 2elnP 0129% SN7dLENRN
A30US 18201197 ° IC GATE TIL LS naAnD QUAD 2elMP n129%8 §hTal8non
AsoUs 182pey 112 8 IC FF TTL L8 NeTYPE POSEDGESTRIG 0129% SuT4aL§TLLN
A30UY JR2Cwitte 8 IC FF TIL LS D=TYPE PUSeENGE=TRIG 1295 SMTULSTUAN
Azoua 1820m1199 1 10 IMV TTL LS HEX fe]NP 01295 Shgal8ouh
A30US 1R20e1 445 o 1 IC LCH YTL LS 4eBIT 51295 SVTUL8ITSN
A30ULO 1R20mt 202 7 1 IC GATE TTL LS NARD TPL 3eINP 01298 glyuLSyon
A3OULY 1R2u=t4a32 5 1 1C CMYR YT LS RIv SYNCHRO POSeEDNGERTHRIEG 0129 8NTULS163AN
A3OUL2 18201199 1 IC IMV TTL LS8 HEX i=]NP 01298 SNT4L8OUN
A30U13 1820-2539 9 1 1C WICPROC NMUS ReBIT 28480 1820-2539
A30ULd 182G»1197 9 IC GATE TTL LS NAMD QUAD 2=IwP 04295 SNTLLSOON
A3OULS 1820=1978 1 IC SHF=KGTR TYL LS NEGeENGETRIG FRL=IN 01299 SNTLL8165N
A30ule 1R20a1789 9 IC 8Fr TTL Ls “OreINy OCTL 27014 LMBILGITN
AZOULTY 1820m1 430 3 IC CNY® TYL LS RIN SYNCMRO POYeEDGE=TRIG 01298 ShyuLSt1al AN
A30UY B 18200514 2 IC GATE TTL NAMD QUAD 2mlInP 01095 8NTu26N
A3OULS® 1R22=1112 A IC FF TTL L8 D=TYPE POSeENGE=TRIG 01298 §NTU4L8YUAN
a30U20 1R2ue1112 & IC FF TIL LS u=TYPE POS=EDGE=TRIG 01295 BNTULSTUAN
asou2! 1821e1272 1 1 1C BFR TTL LS NOR QUAD Z2eInpP 01295 §NTHLS3 3
a30J22 1R20wy07? ? 1 IC GATE TTL LS NAND BaINP 01e9% SNTULSION
A3OURS 1R21ennny 4 TRANSISTOR ARRAY (dePIN PLSTC DIP 11928 LA304s
a3oUpd 18201433 b 10 8HFexGTR TTL |5 Re8 SERIAL«IN PRLaOUT 01295 §M7LL816uUY
A30U25 A3 1820-1112 8 1C FF TTL LS D-TYPE 01698 SN74LS74AN
A30X13 12000689 2 SUCKETe1Cl 40elONT DIPaSLPR 2848y 1206%0659
A30 MISCELLANEGLUS PAKTS
A307Y 0410e122% n 1 CRYSTAL=4,BTS wpZ SUHZ 2BHAQ (Uyne1225
A30Y1 0U1re1226 S 1 CRYSTAL=S B85 MHZ p0HZ 28480 N41cet 228
1200«05ds ] ! SOCKETeXTAL PeCpnT nle28/y UIPwS{ DR 2480 1200e08540
1390w0457 9 FASTENEKSNAPRIN PLGR 0,076 TN o 165 IW 28480 13900457
13900488 0 FASTENER®SNAP®YIA GROM 0,076 IN » ,165 IN 28480 1390w0458
Auo 03456mbnS4n [ 3§ 1 PC AggFMALY=AC CONVERTER pBuby 6luSbesbSun
840y Nlene398s 7 1 CAPACITURSFXD _p2uUF 4e)0x 400VDC 28u8o G160=398s
AuoCe 01420198 3 CAPACTITOR=F XD 1GCPF +aSX 300VDC “IC2 12136 PUISF181J0300AVICR
aq0C3 45 01600205 7 1 CAPBCITURFXN 62FF ¢w8% 30u¥DC MICA 26489 Gle0=0205
Auo0Cuy 018nentne 3 s CAPACITORF XD 4, TUFemiuXx 35VDC TA Sea89 150n475x903582
440CS 01800100 3 CAPACITORaFXD & TUFsminx 3I5VDC T4 Se28é9 1500475x903562
244006 03eDmp264 2 1 CAPACITORFXD 2nPF 4=g% §U0DVDE CEW 04eg0 28460 1e0®2264
Ag0C? 0160=4832 ! 5 CAPACTITURFxD tnguPF +m2ny SoVDC CEF FLEL v160ey83R
A40C8 01RNenInD 3 CaPaCITOReFXN A TUF+ei (X 3SVNC YA LYY-13 1500478x90 3582
Auole 01Bneglg0 3 CAPACITORFXD 4 TuFemy0x 35vDC T4 5628¢9 15uleTSX9n3S8e
Auo0Cyo N1b0=22Ub 0 1 CAPACITUR®FXD 3 _6PF ¢ 25PF SudyD{ CEK PBUB ttene2ate
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Operation

and light all the front panel LEDs. This remains until
the test is completed. Once the test is completed, the
display and the LEDs go blank for a time and the test
operation starts again. If any of the internal checks do
not pass, a negative integer corresponding to the check
which did not pass is displayed. The displayed number is
also output over the HP-IB with the 3456A in remote. A
‘100’ is output when the test passes. To disable the test
operation press the TEST button a second time.

NOTE

Make sure no connection is made at the
3456A°s Input Terminals and the GUARD
switch is in the “IN’’ position during the
Test mode.

NOTE

Refer the 3456A to a Service Trained Per-
son, if the Internal Test does not pass.

3-19. Display.

3-20. Refer to Figure 3-3 to see how readings are
displayed. Note that the 1 V through 1000 V ranges are
displayed as they are measured with the decimal point in
the correct place like this:

1.00000 — 1 V Range
10.0000 — 10 V Range
100.000 — 100 V Range
1000.00 — 1000 V Range

3456A DIGITAL VOLTMETER

HEWLETTe PACKARD

I 17 - _ =
tHHOS 149 = |
A i A i ‘

1 10 100 1K MATH —Exp~

il

Figure 3-3. 3456A Display.

Additionally, a 1, 10, 100, and 1 K are marked on the
front panel and are located below the decimal point of
the respective ranges with the other ranges indicated in
engineering notation. The position of the decimal point
on the display marks the decade multiplier. The range is
easily determined by multiplying the displayed exponent
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by the decade multiplier. For example:

1 0 9 . 7 9 -3
decade multiplier » 1 10 100 1K EXP
shows a reading of .10979 V or 109.79 mV. The decade
multiplier is not used in the 3456A’s Ratio and Math
functions.

3-21. Error Messages.

3-22. Error Messages are displayed for invalid
operating conditions. They are displayed like this:

ED

where “D”’ is the number indicating which error is
generated. The instrument keeps displaying the Error
Message until the condition producing the error is
changed to a valid state. A listing of the various error
messages is given in Table 3-1.

Table 3-1. Error Messages.

Error No. Description
1 Autozero disabled in any Shifted Functions.
Displayed in Remote only.
2 Analog Filter enabled in any Ohms Functions.
Displayed in Remote only.
3 Any invalid Range and Function combination

(Example: 10 M ohm Range selected for the DCV
Function). Displayed in Remote only.

4 Attempt was made to store invalid number into a
register {(Example: a ‘9"’ is stored into the Num-
ber of Digits Displayed register).

5 Attempt was made to store any number into
register C, M, or V.
6 Attempt was made to recall non-existent stored

readings from memory.

3-23. OPERATING CHARACTERISTICS.

3-24. Refer to Figure 3-4, the front panel’s Voltmeter
Configuration area, for the following paragraphs.

[ 28 LT R Rt
o e % o A ST ST

|0, BWED &4 BEAT

B o
7

RANGE

BUYG

TRIGGER

* iy * m

Figure 3-4. Front Panel Voltmeter Configuration Area.

3-25. DC Voltage Measurement.
3-26. The -hp- Model 3456A is capable of measuring dc




Table 6-4. Replaceable Parts (Cont'd).

Reference HP Part |c Q Lo Mfr
: A t Description Mfr Part Number
Designation Number (D y P Code
A2S 03486066528 | & 1 PC AgSEMBLYEREFERENCE BOARD, NAT, 28u8p V345666525

ASSEMBLY NOT FIELD REPAIRABLE. NEW

ASSEMBLY MUST BE ORDERED.
[31) 03486"06%30 | ¢ 1 PC ASSEMBLY=INGUARD LOGIC 2848y w3uSo=pbshln
A30C1 0480e0309 4 CAPACITOReFXD 4,T7UF+=20% 10VDC TA 56289 15un4Tsxn oAl
A30C2 01800309 ] CAPACITOReFXD d, 7UFew20X 10VDC TA 6269 150D475x0r10Ae
A30C) 01602208 4 | CAPACITOReFXD 330pF +e5% 3unyDC w[Ca 284Be 01n0e2208
[¥111] 0t4o=0145 2 1 CAPACITUR®FXD 22PF ¢e5X Spov0DC MICA 72136 DMISCendeSu0nVICR
A30CS 0180=0309 4 CAPACITURWFXD 4, TUF¢e20% 1GVDC TA 56289 150D475X001 042
As30Co 018p=0309 4 CAPACITOR®FXD 4, TUF¢e20X 19vDC TA 56249 1500u78Xnn10h
A30CY 0180m0291 3 CAPACITURaFXD 1)Fee10X 35yDC T4 56289 15uP1r6x9: 3542
A30C8 0180=0309 4 CAPACITUKeFXD 4, 7uF+e20% t1NVDC TA 56289 1500478 x0n1uae
A30C9 018060309 4 CAPACITURFXD o, TUF+m20% 10VNC TA 56289 150NUTEx0nI0AR
A30C10 0180e0291 3 CAPACITORSFXD 1UFe=10% 3ISVDC TA 56289 1500118x91 3542
A30gyt 0180e0309 4 CAPACITORSFXD 4,TUF¢®29% 1CVDE T4 50289 150ndTSxar1 942
AY0 g3t 125104682 ] CONNECTQOR 3wPIN M POST TYPE 28489 1751 edp8Q
A30J32 125104682 ] COMNECTOR 3wPIN ¥ PUSY YYPE 28u8n 1251=uphR2
A30J33 1251=6188 8 2 CONNECTOR 3ePIn M POST TYPE 28uBo 1251=61RS
AY0J34 1251 w6185 8 CONNECTOR 3ePlnN ™ POST TYPE 28480 1251=6)85
A30J38 1251=4682 & CONNECTOR 3=PIn M POST TYPE 28uBh 1251 =4bR?

See introduction to this section for ordering information
*Indicates factory selected value
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voltages from 100 nanovolts through 1000 volts in five
ranges: 100 mV, 1 V, 10 V, 100 V, and 1000 V. All
ranges are overload protected from input voltages up to
1000 V peak. The DCV input impedance is greater than
1010 ohms in the 100 mV to 10 V ranges and 10 M ohms
in the 100 V and 1000 V ranges.

3-27. The measurement data can be displayed either as
a6, 5%, 44, or a 3% digit reading, depending on the
Number of Power Line Cycles Integrated (see
Paragraph 3-61) and the Number of Digits selected (see
Paragraph 3-63). Refer to Table 1-1 for accuracy
specifications.

3-28. AC Voltage Measurement.

3-29. The -hp- Model 3456A uses a True RMS conver-
tor and is able to measure voltages from 1 pV to 700 V
RMS in four ranges: 1 V, 10 V, 100 V and 1000 V. All
ranges are protected from input voltages up to 1000 v
peak or 700 V RMS, whichever is less. Measurement
data can be displayed either as a 642, 52, 4%2, or a 32
digit reading, depending on the selected Number of
Power Line Cycles Integrated (see Paragraph 3-61) and
the Number of Digits selected (see Paragraph 3-63). The
frequency response of the convertor is from 20 Hz to
250 kHz with a maximum input voltage of 1000 V peak
(700 V RMS, 108 VHz). The input impedance of the
convertor is 1 M ohms shunted by < 75 pF. Refer to
Table 1-1 for accuracy specifications.

3-30. AC+DC Measurement.

3-31. The AC+DC mode of the 3456A measures the
combined ac and dc components of the input signal and
displays its RMS value. Other operating characteristics
are the same as the ACV function. Refer to Table 1-1
for accuracy specifications.

3-32. One use of the AC + DC function is to determine

Operation

the necessary power rating of an amplifier. Since many
amplifiers have ac signals with dc components, the true
RMS value of those complex waveforms may need to be
known. The AC + DC feature of the 3456A can simplify
these measurements since it can measure the RMS value
of the sum of the ac plus the dc voltage on the
waveform.

3-33. Resistance Measurement.

3-34. The Model 3456A is capable of measuring
resistance from 100 micro-ohm to 1 giga-ohm in eight
ranges. The ranges extend from the 100 ohm full scale to
the 1000 Meg-ohm full scale range. Resistance Measure-
ment can be made using either the 2-wire or the 4-wire
configuration. Refer to Figure 3-5 for the correct ohms
connection.

3-35. Resistance Measurements can be displayed as
either a 614, 5V, 4%, or a 34 digit reading, depending
on the Number of Power Line Cycles Integrated (see
Paragraph 3-61) and the Number of Digits selected (see
Paragraph 3-63). The 4-WIRE ohm sense terminals are
protected to a maximum level of 350 V peak. Refer to
Table 1-1 for accuracy specifications.

3-36. The 3456A displays negative (minus) resistance
under two conditions:

a. The inputs to the 4 WIRE SENSE (RATIO REF)
or the 2WRQ/4WRQ (VOLTS) terminals are reversed
from each other in 4-wire ohms function.

b. Small negative voltages on measuring circuitry.

NOTE

With the measuring leads shorting or when
measuring small resistances, negative
readings may be displayed due to offsets in
the ohms circuitry.

VOLTS
RATIO REF 2WRO
4WR (L SENSE AWR( GUARD

O YO =
O O

OHMS
CURRENT

2-Wire Ohms Measurement

VOLTS
RATIO REF 2WRO
4WR {1 SENSE 4WRO, GUARD
OHMS
CURRENT
3456-3-5

4-Wire Ohms Measurement

Figure 3-5. Ohms Connection.
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Table 6-4. Replaceable Parts (Cont'd).

Reference HP Part |cf o o Mfr
: A t Description Mfr Part Number
Designation Number |D \ P Code €
A20U106 46 18200478 7 1 IC OP AMP GP BaD]PaP 18324 L“308H
A20U107 18201197 9 IC GATE TTL L8 NAND QUAD 2e]nP 01295 sMTLLSaCN
A20U108 182600412 1 2 IC COMPARATOR PRCN DUAL ReD[PwP 27014 LY393h
A20U200 + 1QDU=0044 1 1 S1GeCOND G FINELINE 28480 10peenpay
A20U201% 1B26m0138 8 6 IC COMPARATOR GP GUAC jaeDIPef 112995 LY339n
A20U202 182600138 a IC COMPARATOR GP WUAD j4aD]PwP 01295 L3396
A20U20% 1820a0478 7 t IC 0P AMP LU#=R1AS=reIMPD TQea% 27614 LM3NAN
A20U208 182620035 4 1 IC 0P AMP LOweDRIFT TDa99 27014 LM3084in
A20U208 18260025 2 1 IC OP AMP LOWeDRIFT TU=99 27014 LYRuBAR
A20U301 1826000412 1 I1C COMPARAYOR PRCN DUAL Bel]Pef 27014 LV393n
A20U302 18880054 4 TRANSISTOR ARRAY 14eFIN PLSTC NP 2RUB 0 1858 en 0S4
Ap0UsOs 18260059 2 1C OF AMP GP T0e99 11298 L2014
AR0U308 + 1826e0347 1 IC CNMPARATOR GP RUAD 1AeDIP=p 01295% L¥339SPEC
A20U308 182620059 2 IC 0P AMP GP T(a09 n129% L12o1LAL
A20U306 18201748 3 1 IC GATE CMDS nOR QUAD 2wINP naTLy MCIUONIHCP
A20U30Y 1826-0371 1 1 IC OP AMP BIFET T0-99 27014 LF256H
A20U308 182620059 H IC 0P AMP GP T0.99 01298 LYen1sL
A20U404 18202258 S 1 IC FF C¥NS DeTYPE POSeENRGE=TRIG COM AERAR] MC1dLT4BCP
A20U402 1820wt 746 4 2 IC 8FR CY0S§ INV HEX 0a713 ME1404QUBCP
A20U403 1820aib0] 0 t IC GAYE €MN8 EXCL=0R QUAD 2=INP n192a CRUnTNRE
A20U404 1820=15506 4 2 1€ DCDR CMOS BIN 2=TO=dwl IMNE [UAL 2=IRP 019¢R CDUSSSuF
A20Uu0S 1826-0685 8 IC OP AMP LOW=RlASeNsIMPD TO-99 27014 LF3S51H
A20U40e 1826-0685 8 IC 0P AMP | DWeATASer=IMPD TO-99 27614 LF351H
A20V407 1820=1746 4 IC BFR (MUS INV HEX waT1y MEILOGQURCP
A20U408 18260138 8 IC COMPARATOR GP QUAD {4=DIPeP n129% L339~
A20U409 1826m0138 a 1C COMPARATOR GP QUANR t4wn]PwP 01295 L4339
A20U80p + 10050045 4 1 As0, REF FINELINE, F/U/W A24 REF BOARD JBubp 10DSmands
A20US00 + 1GE720057 3 1 A/D, REF FINELINE, F/U/W A25 REF BOARD LRI 1GETeC057
A20U804 18200493 [ I1C OP AMP GP BaDIPeP 27614 L“307h
A20US08 + 1826-0471 2 1 IC 0P AMP LOW-DRIFT T0-99 02180 0P-07CJ
A20U70% 1820e15%0 ] 1¢ DCDR MOS8 BIN 2eT0sdal [NE pUAL 2=1AP 01928 CDU55Sus
A20UT02 18202177 1 1 IC MICPROC=ACCESS NV0S 4eBIT I4eu9 P8gul
A2043 034Sbebtent | 7 1 CARLEINPUT SWITCHING TO INPUT AYPL, PHU8N 63456=p1001
A20 MISCELLANEDUS PARTS
0360e1641 1 8 TERMINALLSTUD FKNeTLR PRESS=MTG paunD N3pnelpu)
(FOR KiDl, K102)
0360-19t6 3 29 TERMINALSTUL SPCL=FOTHRL PRESSeVIf 2BUBT 036Ce19] s
036021917 4 47 TEFMINAL=STUD SPCL*FDTHRY PRFS553eMTG FIY Hlenm19y7
0380e1217 9 6 STANDOFFmHEX 7,peM w6 4,8=M"ed/F ERS 2660w URUER BY DESCHIPTION
03801256 6 2 STANDUFF=HEX beMYelG 4,geMMmp/F RRS ™aT ouoon CROER gY DESCHIPTION
13900457 9 9 FASTENER=SNAP=IN PLGR 0,076 IN » 165 IV 2848¢ 1390w0u57
13900458 0 9 FASTENER=SMAPeIN GROY 0,076 IN » (1865 IN 28080 13900488
1600=0868 3 1 CONNECTOR STRIPeyasPIN FINELINE (USBpa) 28480 1600=0R6E
1600m0869 4 1 COMNNECTUR 8TRIPe14=PIN FINELINE (U200) 28480 1600wcABY
16000871 8 1 CONNECTOR STRIPL11=PIN FINELINE (U2un) 28480 160nenBT]
160020873 0 1 COMNECTUR STRIPe13wPIN FINELINE (USCH) 28a80n 1600=0R73
2110=0598 8 H FUSEHOLDER®SPR TYP,250eF USE 2RABD 2110m05894
A2t 034S6=66521( 0 t pC AggEmMRLY=CALIBRATION 28480 03uSeebbS?
A21P16 12516190 S 1 CUNMECTOR TwPIN ¥ POST TyPE 28480 12516190
A21R604 21003094 4 RESISTORLTRMK 10K 10X € SIDEeADJ 17aTRN [[T2R 8] a3P10d
A21R602 21003054 [ 3 RESISTOR=TRMR SOK 10X [ BIDE«AD) 17«TknN n2141 43pse3
A21R603 21003054 ] RESISTORTRMR Eok 16X C SIOk=ANJ 17aTHN 021 43PSu3
A21R604 2100»3054¢ [} RESISTOFR=TRMR Snk 10X £ SIPEwaDJ 17=Tikt 02111 uIpsos
A21R60S 210031614 [} 1 RESISTORWTRMR 2k 10% € SINEwANJS 17=TRN uelts 43P203
A21R60¢ 06983454 3 1 RESISTOR 215K 1y ,125w F TCmoeettu 2u5ue Clet /ReTm@tSdaF
A21R60Y 0757w04b3 4 1 RESISTDF B2,5k 1X 125N F TCzhéelirr 2uBue (Hel/BaTyeti?BenF
A21Re08 0757«0460 1 RESISTOR 61,9% 1% ,125v F TCen+wlin puSus Lt /Ralombl 92=F
A21R609 078760460 1 RESISTOR 61,9k 1% 125~ F TCS0sallit 2URUL Clhmt/Ralieb] 92=F
A21Re10 0698auuff s RESISTOK 26,7K 1% o125k F TCsC4einr pu54s Chel/RaTumgble=F
038¢e1186 1 2 STANDOFFePRESS=IN 10 MM | ONGYE M3 x (,5 PHuBO A3H0=] Ry
A24 03456=66%524 | 3 1 PC ASSEMBLYRREFERENCE BDARD HP 28480 U34SDea652Y
ASSEMBLY NOT FIELD REPAIRABLE. NEW
ASSEMBLY MUST BE ORDERED.
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Operation

NOTE

The 3456A°s Analog Filter (see Paragraph
3-52) should not be used with any ohms
Junctions. The filter is disabled when the
ohms functions are selected from the front
panel.

3-37. Shift Operation.

3-38. The purpose of the SHIFT button is to place the
3456A in the Shifted Functions. To disable the shifted
functions, press the SHIFT button again. The SHIFT
button’s color is green and corresponds to the green let-
tering and symbols above the function buttons to iden-
tify shifted functions. All shifted functions readings are
made by taking multiple measurements.

NOTE

The 3456A°s Autozero feature (see Para-
graph 3-48) is automatically enabled in front
panel selectable shifted functions.

3-39. Ratio.

3-40. The -hp- Model 3456A <can either make
DCV/DCV, ACV/DCV, or ACV+DCV/DCV Ratio
Measurements. This is done by taking a Signal,
Reference High, and Reference Low Voltage reading
which are all referenced to a common point, the VOLTS
LOW terminal. The Signal Voltage is measured from
the VOLTS HIGH terminal to the VOLTS LOW com-
mon. The Reference High Voltage is measured from the
RATIO REF HIGH terminal to VOLTS LOW and the
Reference Low Voltage is from the RATIO REF LOW
terminal and VOLTS LOW. Refer to Figure 3-6 for a
typical Ratio Measurement. Select the Ratio functions
using the DCV, ACV, ACV + DCV function buttons in
the shifted mode (press the SHIFT button). The green
symbols above the function buttons identify the Ratio
functions. Refer to Table 1-1 for accuracy specifica-
tions.

RATIO REF
4WR{ SENSE CUARD
SIG REF
VOLT. yoLT

O O

3456-3-6

Figure 3-6. Ratio Connection.
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a. Ratio Formula. A Ratio Measurement is a
mathematical operation expressed in this formula:

Signal Voltage
Reference Voltage

Ratio =

The 3456A Ratio Measurement formula is:

Signal Voltage

Ratio =
Reference High - Reference Low

Remember, the three voltages are referenced to the
VOLTS LOW terminal. The Reference Low voltage
should be kept low for an accurate Ratio measurement
(within + 9% of Reference High Voltage). The voltage
can be kept low by shorting or otherwise connecting the
RATIO REF LOW and VOLTS LOW terminals to each
other, either at the terminals or measuring point.

NOTE

For a three wire Ratio Measurement connect
the REFERENCE LOW and VOLTS LOW
terminals to each other.

b. Ratio Measurement. For a Ratio Measurement the
Reference Voltage can be between 0 to + 12 V dc. The
12 V level is the maximum Reference Voltage level the
instrument is able to measure (the RATIO REF ter-
minals are protected up to 350 V peak). The Signal
Voltage, which is applied at the VOLTS terminals, can
either be dc, ac, or ac + dc volts from 0 to 1000 V peak
or 700 V RMS. In addition, the Analog Filter (see Para-
graph 3-52) and Delay (see Paragraph 3-67) are not used
for the Reference Measurement. These features can be
selected for the Signal Voltage Measurement. The
following is a typical Ratio Measurement procedure.

1. Measure your Signal and Reference Voltages and
make sure they are within the range for a Ratio
Measurement (refer to Table 1-1 for the limits).
Use the instrument’s unshifted functions for those
measurements.

2. Connect the Reference Voltage between the HIGH
and LOW REFERENCE terminals.

3. Connect the Signal Voltage between the HIGH
and LOW VOLTS terminals and connect RATIO
REF LOW to VOLTS LOW.

4. Set the 3456A to the desired range or to
Autorange.

5. Place the instrument into the Ratio mode by press-
ing the appropriate button (DCV/DCV,
ACV/DCV, or ACV+DCV/DCV in the shifted
mode).

6. Read the Ratio reading on the display.



Table 6-4. Replaceable Parts (Cont'd).

Reference HP Part |c . Mfr
Designation Number |D Qty Description Code Mfr Part Number
A20R326 (XL PR TLY] ] ? RESISTON $33% 5y 125~ F TCzZ0emifin 2u4sue Clui/BuTiim]383aF
A2OR32Y 0698=3451 o RESISINF 133¢ 1ty 125 F TCele=tnn 2uSus (Yai/PeTlai3dlaF
AQ20R1Z28 069ReqR2U 1 2 RESISTOK 562K 1% ,125w F T(Z(eeln PBUBG GbGReRRZU
A20R329 0757049 3 RESISTOR 20Kk 1% 1254 F TCEN4e100 2uRae Clmi/bmTumpiGdeF
A20R330 0757.0uu0 6 RESISTUR 20K 9% 125 F YCzreelon 2usue Clday /PaTianlaF
AP0R3 Yy 069RaRR2U 1 RESISTOK Segk 1y 1250 F TCEnsellls 8080 H69rmRRZY
A20R33> 0757apu4dp 9 RESISTOR 10k 1Y% L1254 F TCzuemtol 2dsUe CUmi/RalLalO(2aF
A20R333 0698~3151 1 1 FESISTOR 2.87K 1% .125W F TC=+-100 26548 Clmi/EaTnmR? | mf
A20R334 210003383 [ ] CESISTUR«TEME S0 (0% € TOPeAN] JeTFfN 2huKL 210tm3tny
A20R409 0757=0280 3 RESISTOR K 1% 125~ F TCiemian 24546 Cde)/sbaTim)iG)ef
A20R40? 069P-4307 7 1 RESTSTDP 14 3K 1% ,1254 F T{speaton 24s4e ClUel/RuTim]d32af
A20RUOY* 069Emu839 7 ] FESTSTOK 402k 1% 125w F TCEO+elNU 28us Ne9A=4519
A20RUDYw 0757-0465 s RESISTORK 100K 1y 12%% F T(lsieminn 24546 (Umt/ReTea]liudeF
AQ0R40%» 07587=n47p2 g 2 FESTSINR 200K 1% 125w F TrereeiCo 2ubde CUwt /PaTiimg003eF
420R401e 0757W0476 9 2 KESISTOR Zotx 1% 125w F TCEoseyn 2uS4e Climi/EaTymdrnldaF
{PADIING LIST FUR R4 e 3 EACH)
4208404 0698 L4483 4 1 KESISTOR 4ng 1% 125+ F TCsuewtyn 2uSug ClUal/falyntligRaF
A20R40S 0698=4515 Q i FESISTOR J07x 1% ,125n F TLs"4eldp 24848 Clat/kaTiimti?3eF
A20RUVE 0b9RalUD? 1 RESISTOK 32,4k 11X 128w F TCensmivn 24546 Clwl/RaTtm32ulF
A20R407 0757anuue 3 RESISTOK 15% 1y ,125% F TC2eel e 245us Clm1/PaTimlB02wF
A20R40R 07570446 3 RESTISTNK 158 1% 1254 F TCgi4el0n 2usde Clwl/BeTliatSG2aF
A20R409 075976161 ? { CESISTOR 674 1% 125~ F TCEn4wlin 24548 Clhel/BeTumbNuKeF
a20Rutn 0757=0410 1 1 RESISTOK 301 11X 125~ F TCEaemtnn 245de Climi/hmTpedy|ReF
A20Ru1y 07%7=0453 2 2 RESTISTON 30tk 1% 125, F Tlgaseln 24%4e Cldwi/fnliiadnflaf
A20RUL)D 08983279 n Y KESTSTORN 4,99k 11X ,1285n F T(si¢elcn 24546 Clwl/ReTiimld39] eF
A20R41% 07970433 A 2 RESTISTOR 332K 1% 125« F T{mnswlon 2u5ue {lel/RaTiwldZlaf
A20R414 069844513 ? ? RESISTOK Q7 ok 4% 426w F TCza4ator RRY-LL) PYESSai/Ralied762aF
A20RuU1E 0757anad2 9 RESTSTOR tuk 1y 1250 F TC=Ceeton Pusde Clel/kaTim)ii}2mF
A20Ru41g 0757=04062 ] RESTSTOR 10k 1% 1254 F YCmo4=1i? 2ukup Clel/RuTymtuQ2mF
A20Ruty 0698 =355R A RESTISTCR 4,02k 1% L1254 F TLecseltd 2454ub Cdal/Ral(ednglef
A20R4l8 075704l e 1 RESISTOR 332 1% ,125% F TCx0+4eton ELELT Cdel/RaT(miioRaF
A20R419 0797entitdp Q RESISTLR 10k 1% L1254 F TCgae=tul 24546 Clat/ReTimlaplmF
A20Ru20 0757a044? ] RESISTNR 10K 9% 125« F TCapsetgn 24546 Cda)/BeTnalduRaF
A20R424 0757andu 9 RESTSTOK 10k 1% 1254 F TC=a4elgh 24546 CUmi/RaTel02eF
4208422 0757wn402 9 RESTSTOR 1ak §x L1284 F TCEC+eton 2454e Cldel/ReTualitdnf
AR0RU2Y 07470283 6 RESISTOR 2x tX 1258 F T(Czitéelp FALLT Clml/ReTNu2 iy uf
A20R42y 52 0757-0272 3 2 RESISTOR 52,3K 1% .125W 03292 C4-1/8-TO-5232-F
A20R428 A2 0757-0457 b 2 RESISYNA 47.5K 1% .125W 03292 Cl~1/8-TO-4752-F
A20Ry24 12 0757-0457 6 RLSISTOM 47.5K 1% .125W 03292 CL-1/8-TO-4752-F
A20R0427 22 0757-0272 3 RESISTNR 523K L125W 03292 Cl4-1/8-T0-5232-F
A20RU42R 0797=04K5 [ RESTSTON 100K 1% 12%n F TCEBewlin 2454ue Cdmi/RaTielui3eF
A20R429 069R=3279 n RESISTOR 4,9% 1% 125w § TCaG+mnn 24548 Clel/Rat)etdlG mf
A20R43qn 06983279 0 RESISTOR 4,99k 1% ,125n F T{2cemivn 24%ds (et /faTywu9%] wF
A20RU3Y 07570273 4 RESTISTOR 3,00k 1% 125w F TCzvtelnn P45ue Clml/RaTtmdOlleF
420R432 0757a0442 9 RESISTOR 10k 1y ,125% F TCSasmton 24546 Clat/BaTim)102aF
A20Ru3y 06983279 a RESISTNR 4,99k X% L1254 F T(=nsetnn Pus4e (el /RaTimd49] aF
A20RS0R 069F w322k 9 RESISTOR 49,9 1% 4125« F Tlmaymion pHUR: (698320
A20%509 y7197e3451 2 RESISTOK 3petK 1% 1298 F TCaatmpun 2uSue Cimy /BT mingomF
A20R&1 g 06928190 A 1 RPESTSTOF 66,5 1% 125« F TCENseatin 24540 Cimi/PueTimpbRSaF
A20RS 1 07%7en3eQ 3 1 RESTSTOR 33,2 1% 1254 F TCsCewioo 2uSun CHe!/PuTlim3inleF
4208517 NaSne’qyy 1 1 RESTSTCk 390 J0% 1r [C TC2(04529 0112 B39y
A20Rp 1 [(ILEEYLY ] 7 RESTRIOK 402K 1% 125 F TCEN4mion 2RUBE 0p9R=4S3g
A20R612 069R=4513 7 PESISTOR unpk 1y 125+ F TCEnewinn 28H4R: 069Pals1Y
A20Rb1T 07570401 0 3 RESISTUR 100 1% 125 F TCSCemtiis puURUp Cdatl/BeTymtalwp
A20R&14 2100e30GU U g RESISTNRaTFMK ook 10X C SIDEedD) 17=TRY 2B N1 43P0
A20R618 210030195 5 3 RESISTOR=TRME 200 10% € SIDE~AN] 17e1Re ey u43p2u
A20R6Y 6 2100e3n98 S RESISTNRmTRMR 200 10% { SInpwan) §TeThe Nyt 43p2ot
A20R&1Y 2100-3898 1 RESISTOR- 20 Unv it 2RUB: 2100-0398
A20Rsi8 0757=n3Rt ) 1 RESISTOR 15 1X 125+ F TLEdemiiy 19701 MEUC Y /AT imISHGwF
A20R700 0683e3315 “ RESTSTOR 330 Sy 284 FL T(xed0({ /600 n1ge CB331S
A20R70y (LA TR [ RESISTOR S1k &y 254 FC TCewlta/ehra RERY-E CR5135
A0RT02 06R3a5138 o RESISTOK S1k Sy 254 FC TCsetnu/ehog n11es LBS118
A20R7013 06R3e5118 0 RESISTCR Stk 5% 254 FC TCBednu/eRrny uitel £BS135
A20R704 06R3.5135 1 QESISTOF 51k SY 25w FC TCEauy2/ebay n1vet {85135
A20R70% 068325139 o RESISTNR 51K 6% 25+ FC TCBeunt/efun 6112t CRS138
A20RTUs 0683eu725 2 5 RESISTORK 4,7k &% 28+ FC Tlemydn/e70n 011t [-TRF1]
A20R707 0683.4725% ? RESISTOR a 7K 5% 26+ FC TCeediu/eTon 1121 ChRuT725%
A20R708 [LLETLRF4] ? RESISTUR 4,7x 8% ,25: FC TCmBed4™n/470 - a1 CR472S
A208601 3100w3364 2 1 §rTTCHe53137mt Wiy PHuBD 3lon=diad
A20U10y = 1R2be 0347 1 & IC COMPARAYOR P NRAD 14aDIPaP 11295 L339 SPEC
A20U102 = $R26w 0347 1 IC COMPARATOR AP QUAD 14eD]Pmp 1295 LY¥339 SPEC
A20U103 1R20mti14d & IC GATE YYIL LS NOR WUAD Pe]nP 11298 §47aL 8020
A20u10u ~ tRA26m 0347 1 IC COMPARATOR GP GUAN 1d4=DIPeP 01295 L“33% SpPEC
AQOULUS 1A26n88 2 4 IC 0P ANP GP TNne9@ 1129% LM201 AL

LA SEE NOTE ON SCHEMATIC &4

See introduction to this section for ordering information
*Indicates factory selected value
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Model 3456A

NOTE

It is important to remember that the RATIO
REF LOW and VOLTS LOW terminals can-
not be more than + 12 V from each other.

¢. Typical Ratio Measurement. Matching resistor
values for an accurate voltage divider is one way to use
the 3456A’s Ratio feature. Try this by using the set up in
Figure 3-7. Connect the instrument as indicated in the
figure. Make sure that REFERENCE LOW is con-
nected at the top of R2 and that Signal (Volts) Common
is connected at the bottom of R1. Once the instrument is
connected and placed in the DCV/DCYV Ratio mode, a
Ratio Measurement is made. The voltage drop across
R1 and R2 is measured including any offset voltages
between Signal Common and Reference Low. The off-
set voltage is used to compensate for any error causing
voltages between the input and resistors. Once all the
measurements are taken, the Ratio Measurement is
displayed on the front panel. If the resistors are equal in
value, the reading should be approximately
¢ —1.00000".

HIGH
R1 SIGNAL VOLT.
COMMON
e R LEAD REF .
- W
| LOW L0 REFERENCE
HIGH
R2 S
HIGH
3456-3-7

Figure 3-7. Typical Ratio Measurement.

3-41. Offset Compensated Ohms Measurement (0.C.
Ohms).

3-42. This feature of the -hp- Model 3456A lets you
take resistance measurements of components in the
presence of small dc voltages. If this shifted function is
selected, the instrument takes an ohms measurement
and stores the reading into its internal memory. The
ohms current source is then turned off and a dc reading
is taken. This reading is subtracted from the previous
reading and the resultant ohms reading is displayed on
the front panel. Any small offset voltage on the
measured component is compensated by the O.C. Ohms
measurement. The maximum voltage level depends on
the range selected (.01 V dc for the 100 ohm range, etc.).
The O.C. Ohms ranges are from 100 ohm to 100 K ohm.
Refer to Table 1-1 for the accuracy specifications.

Operation

NOTE

Due to internal switching in the 3456A, high
capacitance(s) in parallel with the device or
component being measured in the O.C.
Ohms mode may cause erroneous readings.

3-43. You can use the O.C. Ohms feature of the 3456A
to measure the contact resistance of a relay. Since some
relay contacts may generate a small dc voltage (due to
thermocouple effects), a normal ohms measurement
technique may give incorrect readings. The O.C. Ohms
feature subtracts this voltage from the ohms reading,
and thereby gives an accurate resistance measurement of
the relay.

3-44. Ranging.

3-45. The front panel range selection is controlled by
three pushbuttons: the UPRANGE, DOWNRANGE,
and AUTORANGE button. Their operation is as
follows.

a. Uprange. The UPRANGE button’s function is to
set the 3456A to the next higher range, each time it is
pressed. The highest selectable range depends on the
function selected. For example, the 100 M ohm in the
ohms function is not a valid range for the DCV or ACV
functions and the 3456A defaults to the next highest
valid range. The UPRANGE button is identified by an
upward pointing arrow on its face.

b. Downrange. The function of the DOWNRANGE
button is to set the 3456A to the next lower range, each
time it is pressed. The lowest selectable range is the
100 mV or 100 ohms range. Similar to UPRANGE
operation, the lowest range depends on the function.
The ACYV function, for example, has the 1 V range as
the lowest range. If previously set to a lower range, the
3456A defaults to the 1 V range when the ACV function
is selected. The DOWNRANGE button is identified by
a downward pointing arrow on its face.

c. Autorange. With Autorange selected, the 3456A
automatically selects the present reading’s optimum
range. Upranging is done when the reading is at or
above 120% full scale. The downrange point is at or
below 11% full scale. Try the following.

1. Place the 3456A into the Autorange mode; use a
variable power supply and apply 1.0 V dc to the
input. The range selected by the instrument is the
1 V range.

2. Increase the input voltage to > 1.2 V; the 3456A
should then uprange to the 10 V range.

3. Decrease the input voltage to < 1.1 V; the instru-

ment should then downrange back to the 1 V
range.

3-7



Table 6-4.

Replaceable Parts (Cont'd).

Reference HP Part |c| o e Mfr

- A Description Mfr Part Numbe
Designation Number |p| Gt ptio Code r
A20R12y 068321035 1 RESISTOR 10K 5% ,25# FC TCwed00/4700 01121 CB1035S

A20R122 0683e103% 1 RESISTOR 10K 5% 25w FC T(®=400/4700 0f121 €B8103%

A20R123 068321035 1 RESISTOR 10k 5% ,25% FC TCeaed0o/4700 o1tet CByo03s

A20R124 06831035 1 RESISYOR 10K $% ,25# FC TCm=400/4700 01121 cB10358

A20R128 06831038 1 RESISTOR 10K 5% ,254 FC TCmay4ou/e700 01121 CB1035

A20R124 07570442 9 15 RESISYOR 10K 1% ,125W F TCmOe¢eloo 24846 Cldel/BaT(ulo02eF
A20R127 07570442 9 RESISTOR 10Kk 1% ,125W ¥ T(20¢e100 24s4e Cldal/BaTiel002aF
A20Ry 28 0683a1048 3 RESISTOR (00K 8% ,25W FC TCmey00/+4800 01121 CB104s

A20R$29 06831045 3 RESISTOR (00K Sy ,25w FC TCma400/+800 o312t CB8104S

A20R1 30 068321045 3 RESISTOR 100K SX ,25W FC TCm=d400/¢800 of11e cB104S

A20R131 068361005 5 6 RESISTOR 10 SX% ,25W FC TCEe400/4500 01121 cB81005

A20R132 068321005 5 RESIBTOR 10 5% ,25% FC TCwed00/+500 01121 CB1o0S

A20R§33 0683e1045 3 RESISTOR 100X SX ,25# FC TC®wd400/+4800 01121 CB104S

A20Ry 34 06831035 1 RESISTOR 10K Sy ,250 FC TC®al00/+700 0112t CB1035

A20R13S8 06983572 b RESISTOR 60,4K tX 41254 F TCmO+=100 2u%54s Clim1/8aT0ub0deF
A20R13e 06984482 9 1 RESISTOR 17,4K 1% (125K F TCH0+e100 03888 PVESSe| /BeT0elTU2eF
A20R137 0683m104S 3 RESISTOR 100K 5% ,25% FC TCme400/4600 of121 CBy04S

A20R138 0683-1045 3 RESISTOR 100K 5% ,25% FC T{e=i00/4800 ot121 CB104S

A20R139 0683e1048 3 RESISTOR 00K SX ,25% FC TCmey00/¢800 01121 C810us

A20R14p 068341045 3 RESISTOR 100K Sx ,25w FC TC®eu00/¢800 01121 CB1048

A20R14} THRU R145 0683-1045 3 RESISTOR 100K 5% .25W FC TC=-400/+800 01121 CB1o45

A20R 146 0683-5135 0 9 RESISTOR 51K 5% .25W FC TC+-400/+800 01121 CB5135

A20R147, R148 2100-3253 7 2 RESISTOR-TRMR 50K 10% C TOP-ADJ 1-TRN 28480 2100-3253
A20R149 0698-3547 5 1 RESISTOR 1 OHM 5% .5W 01607 EB10G5

A20R150% 0699-0740 6 1 RESISTOR 12M 5% .125W 01121 BB12M

A20R150% 0698-6592 6 1 RESTSTOR 6.8M 5% .125W 28480 0698-6592
A20R150% 0699-0741 7 1 RESISTOR 8.2M 5% .125W 01121 BB§.2M

A20R201 0698=3262 1 1 RESISTOR 40,2 1Xx .125w F 1C®0¢e100 2us4e Cdel /BuTOed022aF
A20R20p 0698=3450 9 RESISYOR 42,2K 1X 41250 F TCwO+e100 U846 Cimi/BuT0miyppleF
A20R20% 069828690 9 H RESISTOR 4,75 1x 1258 F TCB0¢=100 28480 0698=8690
A20R204 07570346 2 1 RESISTOR 10 1% 1250 F TCs0+a100 24546 Clmi/BaTOuwlOROWF
A20R208 0698m4366 a8 1 RESISTOR 19,1 1% ,125w F TCmOew100 n3888 PMESSa|/8uT0w19R uF
A20R20p 0698=4377 1 1 RESISTOR 37,4 1% 1254 F TCmO¢el00 24546 Clmi/pmTOm3ITRU=F
A20R207 0757=04B6 1 1 RESISTOR 750K 1% ,125W F TC2042100 28480 07570486
A20R208 06833025 3 1 RESISTOR 3K 5% _25W FC TCw=up0/¢T00 01121 CB3oas

A20R209 06832025 | 1 RESIITOR 2K Sx 25w FC TCm=d00/¢700 0112} cB2025

A20R2190 0683=5135 o RESISTYOR S1K 5% ,25W FC TCmed00/+4800 01124 CBS5135%

A20R21) 06835135 [ RESISTOR S1K 5% ,25n% FL TCe==do0/+¢800 n1i2y CB5135%

A20R212 068351135 4 RESIBYOR 51K SX ,25W FC TCE=a00/¢800 ot1tay CBS135

A20R213 068321335 4 1 RESISTOR 13K 5% ,25W FC YCmeld00/+4B00 o1t1et CB1335%

A20R214 08111083 [ 1 RESISTNR 30K ,02% (25w PaAW TCe0¢e) 28480 0811=1053
A20R21S 0683=104S 3 RESISTOR 100K S% ,25W FC TCRed00/4800 o112} 81048

A20R21s 06831045 3 RESISTOR 100K 5% ,25W FC TC®e400/4800 [RRY 3! CB104S

A20R217 06831045 3 RESISTOK 100K Sy ,25W FC TCEewf0/¢800 01121 CB8104%

A20R218 06990072 7 1 RESISTOR 6,81M 1% ,1254 F TC=gemiog 28489 0699«0072
A20R219 07640028 2 1 RESISYOK 100K SX 2W MD TLs0+=200 28480 0Todep028
A20R220 069804490 9 RESISTOR 29,4K 11X ,125W F TCwo+eloo 24sde (ldal/BeaT(m@dPu2aF
A20R22¢t 07570450 9 1 RESISTOR 22,1k 1X L125W F TCa0+=]00 24546 (et /BaTOwd2i2eF
A20R222 068301015 7 § RESISTOR 100 5% ,25% FC TCmad00/+S00 oti1 CB1o1S

A20Ry0y 07%7=0442 9 RESISTOR 10K 1% ,125W F TCaQ+¢=100 24546 Cam=1/8eT0miG02=F
A20R302 07570283 ] 2 RESISTOR 2K 1% ,125w F TCaceei00 24546 Cluy/BuTOw2001eF
A20R30% 071570273 4 2 RESISTOR 3,01k 1X (1254 F TCu0e¢ml00 2u54é Cldei/BuT0a30lleF
A20R304 0757=0449 ] RESISTOR 20K 1% ,125% F TCRO4wi00 24546 Clei/BmT(m2002eF
A20R308 07STeqdls 3 5 RESISTOR 15K 1% 1258 F 1(®0+¢=100 24546 CUest/BuTOnl1S02eF
A20R30s 07570455 4 1 RESISTOR 36,5« t% ,12%% F TCao+aip0 24546 Cdel/BaT0m3bS2=F
A20R307 07%57=0449 [] RESISTOR 20K 1% 4y125W F TCmo¢=100 24546 Cumy/8mTom2002"F
A20R308 0757e044b 3 RESISTOR {SK 1% 125w F TCm04e100 24846 Chmi/BaTowlS02=F
A20R309 07570468 b 22 RESISTOR 100K 1% ,125W F TCwOe=100 eusde Cdal/BeTOmi003F
A20R31p 0787a0u69 0 t RESISYOR 150K 1x ,125W F TC®04e) 00 24546 Clnl/BaTomlS05aF
A20R319 0787-0274 E} t RESISTOR 1 21K 1% L1258 F TL®0emi00 2u54e Clal/BuT0ml2l3uF
A20R312 0698-3496 o RESISTOR 3.57K 1% 41250 F TC&O+w100 24546 Cle1/BaT0m3571nF
A20R31Yy 0698-4121 3 1 RESISTOR 11.3Klx ,125m F TCEO4=100 2uS46 Clel/BaTye1132=F
AQ0R31Y 0757e0ubS 6 RESISTOR 100K 1% ,125w F TCu0¢e100 2454s Climi/BaTOe1003aF
A20R31S 07570465 [ RESISTOR 100K 1% 125w F TC=GeaiOuv 204548 Clhe{/BaTOml003=F
A20R31p 07570465 6 RESISYOR 100K §x 125K F TCEO4e100 24546 Cdwl/BaT0el03eF
A20R31Y 0757=pussS 6 RESISTOR 100K 1% ,125% F TCspe=100 24546 Cle)/BaT(m]003aF
A20R318 07570280 3 6 RESISYOR 1K 1% L1254 F TCRG+w) 00 ELLTTS Cliei/BayOelO)eF
A20R319g 07570280 3 RESISTOK 1K 1% 1288 F TCmOemiOU 24gde C4m1/RaTOmlNClmF
A20R320 07STe0442 9 RESISTOR 10K 1% ,t25w F TYCeGewiOO 2uS4s Che)/BuToml002eF
A20R324 07570442 9 RESISTOR 1ok 1x ,125* F TCBoset00 24546 Cdal1/8.Tpulp02aF
A20R322 Q7570444 1 1 RESISTOR 12,1k tX ,125n F TC8O0¢elOl 24846 CUel/BaT(nl2l2nF
A20R323% 07%7=0451 4 RESISTOR 24,3K 1y ,125% F TCEOeel0O pusue Clwl/BaTOeudaF
A20R324 07570317 7 1 RESISTOR 1,33k 1% 125~ F TCRO+el00 2u546 ClUel/BaTOwi33leF
A20R32% 069B=3158 2 1 RESISTOR 14,7k 1% (1250 F TCso¢mio 2u54s Cusl/BuTOmlal=F
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Operation

d. Fast Autorange Feature. Autoranging by the
3456A is done quickly in both the upranging and
downranging operations.

1. Upranging. When a voltage applied to the
3456A’s input is higher than the range used at that
time, an overload condition is detected. The
overload condition is detected before the input
measurement is complete. Upranging is done until
the overload condition disappears and the op-
timum range is reached. Since the total measure-
ment is never completed until the optimum range
is reached, upranging is fast.

2. Downranging. Downranging is also done quickly
by using a different method. When a non-
overload measurement is made, the 3456A takes a
complete measurement. Once the measurement is
completed, the instrument then calculates the op-
timum range from the reading. A maximum of
three ranges can be skipped at one time, enabling
the 3456A to downrange quickly.

3-46. Instrument Trigger Modes.

3-47. The -hp- Model 3456A has four trigger
modes: Internal Trigger, External Trigger, Single Trig-
ger, and Hold. A description of each mode is as follows.

a. Internal Trigger. This trigger is internally
generated by the 3456A and is used to initiate a
measurement cycle. The instrument is placed into the
Internal Trigger mode by pressing the INT (Internal
Trigger) pushbutton located on the front panel. This
trigger is also automatically selected when the RESET
button is pressed and at turn on.

b. External Trigger. In the External Trigger mode,
the instrument can be triggered by an externally applied
trigger pulse. The pulse is applied to the External Trig-
ger Input connector located on the rear panel and
should be at least 500 nsec wide. The External Trigger
Input is TTL compatible with actual instrument trigger-
ing occurring on the falling (negative) edge. By applica-
tion of the pulse, the 3456A triggers and initiates a
measurement cycle. After this cycle is completed, the in-
strument can be triggered again for a new cycle. If any
triggering is done during the measurement cycle, the
trigger is ignored until the cycle is completed. To start a
new measurement, the 3456A has to be triggered again.

c. Single Trigger. The Single Trigger operation is
similar to the External Trigger operation with triggering
being accomplished by the front panel’s SINGLE trig-
ger pushbutton. Depressing the button first places the
3456A into the Signal Trigger mode (if the 3456A is in
another trigger mode) and then triggers the instrument.
A measurement cycle is then initiated. If the pushbutton
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is pressed again during the cycle, a new measurement cy-
cle is started. The 3456A can be triggered again by
depressing the SINGLE trigger pushbutton.

d. Hold. The Hold operation prevents the 3456A
from accepting locally generated trigger commands,
although an HP-IB trigger is accepted. Refer to the
Remote Operation paragraphs for additional informa-
tion on the HP-IB trigger.

3-48. Autozero.

3-49. The Autozero feature of the -hp- Model 3456A is
used to compensate offsets in the dc input amplifier cir-
cuit of the instrument. Its main purpose is to correct for
any zero drift in circuitry which may cause errors. The
method used is to short the amplifier’s input to circuit
ground and take its offset reading. The reading is then
stored in the instrument’s internal memory and is later
used to correct the following input measurement(s).
Once the offset reading is taken, the short is removed
and a regular input measurement is taken. As long as
the Autozero feature is enabled, the 3456A takes an
Autozero measurement and an input measurement.
When the feature is disabled, an Autozero measurement
is taken and is immediately stored into memory. No new
Autozero measurements are made for the successive
readings; only an input measurement is made. The
stored Autozero reading is subtracted from the input
measurement to correct the reading. Since only the in-
put measurement is made, the 2456A’s reading rate in-
creases. This also makes the instrument more suitable
for making measurements on high impedance circuitry,
since no input switching is done. The 3456A’s long term
stability is affected (see Table 1-1) with the disabled
feature, unless the Autozero reading is updated. Up-
dating is done when any change in instrument state
occurs. The only exception is that no updating is done
by triggering, Front Panel SRQ, and HP-IB Local com-
mands. The Autozero feature is enabled when the
3456A is first turned on and when pressing the RESET
button.

3-50. Autozero Effects on 4-Wire Ohms Measurement.

3-51. The Autozero measurement is normally made
with the input amplifier shorted to circuit ground. In the
4-Wire Ohms mode, the input amplifier is shorted to the
4-WRQ SENSE Low terminal for the Autozero Mea-
surement. With Autozero *““ON”’, the Autozero reading
is updated for each measurement cycle. With Autozero
“OFF”’, the reading is not updated and causes an ohms
measurement error if the measuring lead’s impedance
changes. To prevent this error, a new Autozero reading
should be taken by changing or updating instrument
state with the new measuring lead configuration. A
disabled Autozero is useful in chms measurements for a
faster reading rate and where the 3456A’s input swit-
ching may have affected the measurement.



Table 6-4. Replaceable Parts (Cont'd).

Reference HP Part |c L Mfr
Designation | Number |D Qty Description Code Mfr Part Number
A20P30 12516062 [ COMNECTOR 10=PIn F POST TYPE 28uB0 125 enter
4200104 185840429 1 6 TRANSISTOR JeFET NaCHAN Da*GPE T0w92 SBusr 1855m5020
A20Q102 18550298 4 23 TRANSISTOR J=FFT weCHAN DeNMyulgE TOw9d2 2RUBC JESS 20,
A200103 185520298 2 TRANSISTOR JaFET NeCHAN Da“ONE THa82 P 1EES w09k
A200104 18550298 2 TRANSISTOR JeFET woClHAN DeQCE T0=a2 28uBN 1888200
A200108 18580298 2 TRANSISTUOR JuFET NelHAN Do™UlE TNeQyp 28480 166%e0298
4200104 18%5e0298 2 TRANSISTOR JwFET NelkaN Dw™ulk TOwR2 2BLED 1A5S e p9k
208107 1855#0298 2 TRANSISTOR JwFET NwCHAN De“ORE TOm@2 2R46 1RG5 Tk
A200108 188500298 2 THANSISTOR JaFET NelHAN DadONE TOWOQ s 1885 mup98
4200109 185%+0298 2 TRANSISTUR J=FFT NeCHAM Davufg TDw9D PRuUBC 1B55en 29k
A200110 1855+0298 2 TRANSISTOR JwFET NelHAM DWMODE T0WQp 28480 1655290
A20811y 185520298 2 TRANSISTOR JwFET NuCHAN Da™UDE T0m9p 2Huby 1R5G w290
A200112 18550298 2 TRANSISTOR JeFEY NwCHAN QeMUDE TO®®2 2Bude 18552029K
A200133 185540429 1 TRANSISTOR JaFET NeCHAN DaMODE TOW@2 28480 1855=0429
A200114 185850629 1 TRANSISTOR JeFET NeCHAN DeaMOpE TN=82 2Bumn 1855e04l9
A200118 185520298 - | 2 TRANSISTOR J=FET NaCHAN DeMUDE TUe92 28UBG 1R85 @020
A20011¢ 185540298 2 TRARSISTOR JuFET NaCHAN DaMOPE T0wO2 PRuBN 1285 m0208
A200117 185820298 H TRANSISTOR JeFET NoCHAN Da“OnE TUe9? TS 1 RG S 20F
4200118 185520298 2 TRANSISTOR JuFET MalHAN Da"GRE TNa@p 28u8¢ 18550698
A200t1g 18550298 2 TRANSISTOR JeFET NuCHAN NeMUNE T(Owo? PRURY 1R55=020R
4200120 185540243 ? ? TRANSISTOReJFET DUAL NaCHAL T0=71 SI JBuBG 1H5%e024%
A20012y 188824279 0 4 TRANSISTOR JaFET NalHAN DgMODE TNa9p SI 28480 185%wi27n
A20Q201 1R5%5«0298 2 TRANSISTOR J=FET NmCHAN DeMuNE TO=92 2RARG | HESwC20n
4200202 185540298 2 TRANSISTOR JaFFT MaCHAN DaMUDE TCe92 2Rubn 185540298
A20Q203 18550298 2 TRANSISTOR JeFET NeCHAN De“OLE TNe52 28480 |EGSw 20k
A200204 1858520298 2 TRANSISTOR JeFET NeCHAN DeM0DE TU=92 28R 1855.0298
4200208 185520296 2 TRANSISTOR JeFET NeCHAN DaVODE T0w92 2RUNC 185500298
A20Q20¢ 18850298 2 TRANSISTOR JwFET NeCHAN DeMONE Y092 28080 | REG e 20K
4200207 185520298 2 TRAKSISTOR JwFET NaCHAN DeMDDE T0a92 284B0 18850 200
4200208 185500429 1 TRANSISTOR JuFET N=CH&N DeMODE TNw@Q 2uuAy $855e017Q
A20Q200 18580429 1 TRANSISTOR JwFET NeCHAN De0DE TU=92 28u80 JEESwnulY
A200210 185440079 5 2 TRANSISTOR NP 2N3439 S] T0eS Ppsi: 0192k 2n3439
A200214 185400079 5 TRANSISTOR NPN 243439 SI T0.& PDz+ 0192k 2n3u3a
4200301 1854=0215 1 1 TRANSISTOR NPL 8] PDE3SaMa FTe3po“hZ naT13 5u%a04
A200302 18550386 9 [ THANSISTOR J=FET 2N4392 NaCHAN DeMOLE 4713 2%6397
4200301 188%5.0386 9 TRANSISTOR JwFET 2Nu362 NalHBN DaMODE auT1y FLUSLF
4200304 18550386 9 TRANSISTOR JaFETY 2N4392 MNeCHAN DeMODE 0471} 2M4%9p
4200308 18550247 1 2 TRANSISTOR®JFET DUAL NwCHAY DwYOCE TGw7) 28akG 18BSenpu?
A20030¢ 1855.0386 9 TRANSISTCGR JaFET 2NU392 NaCHAN DaNMODF nu7T13 2Mu392
A200307 18550270 0 TRANSISTOR JeFET NelHAN DeMUNE T0O=92 81 2848y 1855mup 70
4200308 185520341 6 1 TRANSISTOR JaFET 2V4338 NalCHAN 0&MODE 17858 FRCES L
A200309 1855.0270 0 TRANSISTOR JoFET WalHAN DeMUPNE TDWS2 81 28u8p 18550270
A20G310 18550246 0 2 TRANSISTOR=JFET DUAL NeCHAM De¥ODE TDeT7H 2848 1855=n240
A20031 1858e0247 1 TRANSISTORSJFET DUAL NelHAY Na¥0ODE Toe71 28080 1RSSmn 24T
A20840¢ 185300086 8 1 TRANSISYOR PNP 8] T0e92 PD262S4n 28480 1B85%ecun0
4200402 1855.0420 2 5 TRANSISTOK JeFET 2NU39) NeCHAN DwMODE 01295 2Mu19y
4200403 1855=0420 2 TRANSISTOR JaFET 2N4391 NaCHAN DaMODE 0129% 2Vu391
A20Q004 1R8San4ld 4 1 TRANSISTOR JeFET 280393 NaCHAMN De™0DE 04713 244197
A208408% 185540270 i TRANSISTOR JeFET NeCHAN DeHODE TNe92 S1 284Rn 1R65en2 70
4200406 AL 188820460 0 TRANSISTOK=JFET DitAL NeCHA! Ne“ONE T0e?1 2H4BD 18850 0460
A200409 1855«0243 7 TRANSISTOR®JFEY DUAL NwCHA™ TOw?l SI 2au8e 188500043
A200408 185%e0429 1 TRANSISTOR J=FET NefHAN D=¥00fF TUe02 28481 18550429
4200501 1853a00R9 ] 1 TRANSISTOR PHP ANA91T 81 PDE2paMw 07263 2Vu917
4200701 1850a0087 S 5 TRANSISTNR NPM ST PDE360Mw FTI5MHZ 2Au8e 1854wcpB?
420Q702 18540087 5 TRANSISTNR NPN 87 PDEJ60vVw FIBTSVHZ 28480 1884einR]
420070y 1ASu=00R? 11 TRANSISTONR NP 81 POR3ZenvA FTIm7S'HZ 2B 48 18RS dmcnind
A20R107 069823179 9 { RESISTOR 2,55k 1x 4125 F TCBremjor 24546 Chet/Paliegs%)
A20R102 06922735 9 4 RESISTOR 27K 5% 24 CC TCRG4+765 0112t HR2736
A20R10Y 0686=1035 7 1 RESISTOR 10k BY ,Sn CC TLw0+765 01121 ERINAS
A20R104 068941045 H 1 RESISTOK 100K Sy 1% CC TCE(eRB2 03121 GhRY A4S
A20R108 0693=1041 0 H RESISTOR 100k 1rX 2% CC TCEO4BEZ t1121 Wy
A20R104 06931041 0 RESISTOR 100k toXY 2+ CC TCEC4BAR #1121 LY
A20R107 069843558 ] 3 RESISTOR 4,028 1% 1250 F TC®(ewlon pukub Clet/Ralpeunplef
A20R108 06983558 8 RESISTOR 4,02K 1X o125 F TCadealol EYLYTS Cldmi/PaTiatt2lef
A20R109 069222735 9 RESISTOR 27k 83 2wv CC TCsnelo% 0112y HKQT3S
A20R{10 069222738 9 RESISTOR 27k 5% 2+ CC TLEO+76S 1121 HE2T38
A20R11y 06831045 3 17 RESISTOK 100Kk Sy ,25% FC TCEeatn0/eR0C 12y | . cRynas
A20R312 06831035 1 RESISTOR 10k 5% ,25# FC TC2=400/4T00 w11l CR103S
A20R113 068321035 1 RESISTOR 10m S5y ,254 FC TCEadp0/eT00 ARSI CRy038
A20R114 068321035 1 RESISTON 10k S5Y 25w FC TCeedud/+T00 n112 cB1038
A20R11s 0683«1038 1 RESISTOR 10K 5% ,25w FC TCmeuo /4700 nr1el CHINS
A20R11s 0668341035 1 RESISTOR 10k 5% ,254 FC Tra=4uC/eTie niye LAIN3S
A20R317 0683=103% { RESISTOR 10K Sy ,25# FC 1CBed(d/e700 vr1e CHYNAS
A20R118 06831035 1 RESISTOR 10k S% ,25# FC TC®adg0/eTia nfi121 CRIG3S
A20R119 06831035 1 RESISTOR 10Kk 8% ,25n FC TCmednn/e700 M1ey CR1a35
A20R120 069222738 9 RESISTNN 27K 5% 2w CC TCEN4T6S 01129 HR2735

See introduction to this section for ordering information
*Indicates factory selected value
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Model 3456A

3-52. Analog Filter.

3-53. The 3456A’s Analog Filter is a 3 pole active filter
with greater than 60 dB attenuation at frequencies of 50
Hz and higher. The filter is normally applied between
the instrument’s input terminals and input amplifier.
An exception is when the 3456A is in the ACV or
ACV + DCV unshifted or shifted functions. The filter is
then applied between the output of the ac convertor and
the input amplifier. In these modes, select the filter for
accurate measurements below 400 Hz. Refer to Table
1-1 for the ACV and ACV/DCYV accuracy specifications
with the filter in or out. The Analog Filter is enabled (or
disabled) by pressing the FILTER button.

3-54. NUMBERED KEYBOARD OPERATIONS.

3-55. Refer to Figure 3-8 for the 3456A’s Numbered
Keyboard selectable operations.

3-56. Storing Into Registers.

3-57. The next paragraphs explain the Number of
Power Line Cycles Integrated, Number of Readings per
Trigger, Settling Delay, and a variety of math opera-
tions. Except for math, other operations are changed by
storing numbers into appropriate registers. The math
operations are selected by pressing the appropriate math
key. Table 3-2 gives a short description of the registers
and math operations.

Figure 3-8. Front Panel Numbered Keyboard Area.

3-58. The Numbered Keyboard is very similar to those
in pocket calculators with some keys performing more
than two functions. Refer to the front panel. Note that
the differences in key color, and the labeling above and
below the keys determine the key’s function. The blue
color identifies the math operation, the white color
identifies registers, and the black color identifies
numbers, decimal point, and polarity. The white and
blue color buttons located to the keyboard’s left cor-
responds to the math and register operations.

Operation

3-59. Various LEDs on the keyboard annunciate which
math function has been selected and which register con-
tains a non-default number. For example, the LED next
to the PASS/FAIL label lights if you select this math
operation.

3-60. Storing numbers into registers:

a. Store. Numbers stored into registers changes the
instrument’s operation. For example, select the 100
Power Line Cycles Integrated mode (10 Line Cycles is
the default value). To do this, ““100’’ has to be stored in-
to register N CYC INT. Try the following procedure.

1. Press the ‘‘1”’ key and the ‘0"’ key twice. These
keys are on the Numbered Keyboard.

2. A “‘100”’ should now be displayed on the front
panel.

3. Next press the white STORE button and then the
CHS key (note, the white label above the CHS key
is N CYC INT). The CHS key, which is normally
the Change of Sign key, becomes the N CYC INT
register key when the STORE button is pressed.
(The CHS key is normally used to change the
polarity of a number which is typed in from the
keyboard, before storing into a register.)

4. The 3456A is now set to 100 Power Line Cycles In-
tegrated. Use the same method to store numbers
into the other registers.

Using this method you can select a six digit number (and
a ‘“1”’ as the overrange number) of any value and store
it into a register. When a number is entered from the
keyboard, the number is displayed before it is stored in-
to a register. There is one important thing to remember
when storing numbers. Some registers only accept cer-
tain numbers. The N DIG DISP (Number of Digits
Displayed), for example, only accepts either a 3, 4, 5, or
6, since these are the only number of digits the 3456A
can display. If you try to store an illegal number, Error
4 will be displayed.

NOTE

Since only a six digit number and overrange
number can be entered, any additional
numbers will be ignored.

b. EXP (Exponential). There are two ways to store
numbers into registers using the Numbered Keyboard,
Fixed Point and Floating Point. One way is to enter a
number digit by digit and the other way is using the
EXP (Exponential) key. A digit to digit entry looks like
this: Enter “*2”’. ¢‘0”’, “0”’, ‘0"’ to display ‘‘2000”’

or
Enter ¢“.>’ <0’’, ‘2" to display “¢.02”’

3-9



Table 6-4. Replaceable Parts (Cont'd).

Reference HP Part |c Q — Mfr

: A t Description Mfr Part Number
Designation Number (D \ p Code

h20 03456=665%20 | 9 1 PC ASSEMBLYaDC, 4/D AND OnUS pBuBy 13450eb6520
A20C104 0160-5231 S 4 CAPACITOReFXD 470PF +-10% 100VDC POLYP 28480 0160-5231
A20C102 0160-5231 ] CAPACITOR«FXD 470PF +-10% 100VDC POLYP 26489 0160-5231
a20C103 0160-5231 5 CAPACTTOR«F XD 470PF +-10% 100VDC POLYP 28480 0160-5231
A20C104 0160-5251 5 1 CAPACITORSFXD 47OPF +-10% 100VDC 28480 0160-5261
A20C108 0lbnedn78 9 ? CAPACITURWFXD (1IF +e10X% {00VDC PNLYP 28480 filehedn?R
4200106 01600859 ? | CAPACITORRFXN 11IF ¢wi0% S0VOC PNLYE 28480 0160e0859
A20C107 01600970 3 1 CAPACITORFXDN ,uTuUF ¢+=i0X HoVDL PULYE 2848 0180enqTh
4200108 016ueniBY L] 1 CAPACITORFXD 30PF +eS5% 3puvDC MICA 2848y 0teNen A
A20C109 0180=0230 [ CAPACTTuReFXD 1UFs=2u¥ SUVDC T4 36289 150n1ngxnn§nae
A20C110 0189=0230 v CAPACITORF XD (uFem2uy S0YNC T4 56289 150D108X0450u42
A200119 26 0160e3336 1 4 CAPACITORWFXD 100PF ¢aSx 1nuVDC CER 28480 0160e3336
A20C201 0160e333p 1 [ CAPACITOR=FXN 1nnPF +el0X 52VDC CER 28480 vlbi=33ie
A200202 O160edub) 5 1 CAPACTITURAFXN 156PF ¢eg,%% 1anvDC POLYP 26uBn flenetabt
A20C203 016323336 1 CAPACITUR@FXD 100PF ¢al0X% SAVDC CER 28181 H160e3330
4200204 0160338 1 CAPACITUReF XD 10vPF eatoy 59V0C CER 28480 Nlen=33ip
4200301 016)mubBo? 3 2 CAPACTTURLFXD 3I3PF 4&5% 10aVDC CER 04m3n 2848 NtedmyBn?
A200302 0ipoeudo? 3 CAPACITUR=FXN 33PF +e5% 106VOC CEK nNewin 28480 0160m4RsT
Az0C30% 0160-0362 6 1 CaPACTTORSFXD S10PF +-5% 300VDC MICA ELEL) 0160-0362

A20C %0 036nmuBty 2 CAPACITOR®FXD 180PF +e5% 100VNC CER 2848y [BTLLTLIE
A20C308 0160-0158 8 1 CAPACITOR®FXD SGE00PF ¢=5% 200VDC POLYE 28480 0160-0158
4200409 0160a4571 8 CAPACITORFXD _{UF +Bne2nyx 50VDC CER 28480 [RCLLELXA
A20C402 0160-5231 5 CAPACITUReFXD 470PF +-10% 100 VDC POLYP 28u81 0160-5231
A20C40y nNtenes104 5 1 CAPACITOR-FXD .0039MF .05 POLYP 2848y ntereSt04
A20C404 0180a0197 8 1 CAPACTITORGFXD 2 2UF+e10% 20VDC TA 56289 150h225x902 42
A20C408 01b60m4B0B 4 1 CAPACTTUReFXD 470PF +e3X t00vDC CEw etaan (16reuRog
A20C40p 01Rnmpn230 [ CAPACTITCRF XD f1)F4md0g SOVOC T4 56289 150N105x0nSn4A2
4200407 018ne0l3n 0 CAPACITUR@FXD 11IF+w20% SGVDC TA 56289 15an105xnaSnaé
A20C40a 018han230 a CAPACTITYURFXD 1)F+m20% SNVNC T2 56289 150N 0SxunSulaed
A200409 01800230 ] CAPACITURSFXD (UUF+w20X §0VDC TA 56289 1500 105xen50482
A20Ca10 [ETUEYER S 3 1 CAPACITOR=FXP u7nnPF ¢=10% toovDC CER 28480 N1e0myR3Y
A20Cuty 01b0eun78 [+} CAPACITURFXD fUF ¢=10% 100VDC POLYP 28480 UlptmapTH
4200508 0180=0230 n CAPACTTORFXD {)Fse2nx S0ovDC YA 56289 1500 08x0050A2
420Cs04 01604571 8 CAPACITUR®FXD ,{UF +80=20% 50VDC CER 2B4RY [ATNEYTS 51
A20L700 Vi1Bentlb 1 1 CAPACITOReFXD &, RUFemi0x 35VDC YA 50289 150D6AEX913582
420C709 A6 018320269 5 CAPACTTOR=FXD 11F+=20X 150YDC TA 56289 150n105xy15042
A20CR101 19021337 3 4 DIpDFeZur 13V Px DOe7 POE, 4w 28480 19021337
A20CR102 1902=1337 3 DIONE=ZNR 13V 2y DO=7 PDE U 28480 1902=1337
A20CR201 1901 0SRs a 1 DICDEWGEN PRP 3nv 25M™A TOaTg P84BY 1901 e058
A20CR202 1901an029 [} 1 DIODEePWR RECT 00V THUMA Du=29 28489 19010029
420CR301 190420050 3 PIUDE«SWITCHING BaV 20uMA 2N8 00=35 28480 190180050
A20CR302 1%y1=0050 3 DIODE=SwITCHING BoV 202MA 2nS DO=35 28480 19017050
A20CR3p3 19010050 3 DIODELSWITCHING AaV 200MA 208 DO3S 28480 1901w0nS5n
420CR304 19010050 3 DIONE=SWITCHING Ray 200A 2N§ NU=3S 28480 1901=6050
420CR30S 19010050 3 DIONPE=SWITCHING ROy 200MA 2NS DOw=3S 2BuEn §1901=ng50
A20CR306 1901=0050 3 DIONERSWITCHING RuV 200MA 288 D035 28480 1901=0050
A20CR3p7 19010588 R 3 NIONEWSCHOTTXKY 284080 1901081 R
A20CR308 19010518 L DICNE=SCHUTTRY 28480 1901mus1a
A20CR4gI 190120050 3 DIODES#ITCHING RV 200MA 2NS DOe3S 28480 19610080
A20CR4p2 1901037 6 5 DIODE-GEN PRP 35y S04 D035 28480 19010376
A20CRu03 19010376 b DICGNE=GEN PRP 35y S0MA DDw35 28480 1901=0376
A20CR404 190120518 L] PIOPE=SCHOTYKY 28480 190fwaS1A
A20CRSH2 19010704 4 1 DICDE«FAR RECT 1MNaon2 Jonv 14 Mledt 0129% 1Nuoo2
A200RS03 19023148 9 1 DIOPE=ZNR 8,09y SY D0=35 POE 4v 28480 19v2=3149
a20CR701 19010000 1 13 DIOPE=SWITCHING 3av SoMA 248 DnwdS 28480 1903m00l0
A20CR702 1901e0040 1 NDIODF=SWITCHING 30V 504 248 DNhe3S 2RUBDN 190 1=0040
A20CRT03 19010040 1 DINDE«SWITCHING 30V Soma 2M3 ple3s PBuB: 1901m0n4n
420CR704 1902«31R2 0 ] DJODE=ZNR 12,1V 5% DD«3S PDE 4+ 2848y 190231 K2
a20E201 197Gw00RY [ 1 TURE=ELECTRON SURGE V PTICTR 28480 1970=00RY
h20F20y 2115w0011 ] 1 FUSE ,06824 250V NTD 1,25%,25 UL 28uURN FARTIETNIRN]
A20J16 12510004 b} 1 ConnECTuR TePly F PUST TYPF 28480 1253 wiubly
A20J24 12516064 2 1 CUNNECTOR SePIh ™ POST TYPE 2848y 12516064
420725 1251619t 6 1 CONNECTOR 4PN & POST TyPE 2RuBO 125126191
A20J)26 1200=0867 4 3 SOCKkET=STRP Beln™T SIP DIPw§LDR 28u80 f2nnenfp?
Ag0J2? 1200*0867 u SOCKETeSTRP RefONT 8IP PIP=SLDP 28uR;; Jeun=nRo?
A20J28 1200«0867 ¢ SOCKET=STRP R=c(™T SIP DIP=SLDF 2aHugu 1200=0Rp 7
A20J29 1251 =651% 8 i COMNECTUR bePIt M POST TyPE 2848, 1291 =6515
220%404 0u93=psh3 u 4 RELAY=REED 148 g§opMa 1060V00 sVDC=COIL 28u8By au9emuntl
420102 049¢antly 4 RELAYWREED 14 San4d 1000yDC SyNCeCNIL 2au8e H4QGm ™3
A20%10%3 0u90=1238 7 1 RELAY»PEED 28 1200VDC 15vpCeCOIL 15VvaA 2Bant GuQel?3n
A20P1S 12913962 3 ! COMNECTUR RaP]* F POST TYPE 2848¢ 129139502
A20P17 1251 eb0n? n B COMNECTUP 10=PYn F POSY TYPE 284k 12516007
A20P18 1251062 0 CONNECTOR 1CeaPTy £ POST TYPE 28URN 18851 1=b02
A20P21 1251a60h2 i) CONNECTOR 1oaPln F PUST TYPE 2&uBy 1251=b062
A20P29 §25%=n149 A JUMPER REMOVABLE 28481 125Ren U
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Operation

To enter the same numbers using the EXP key, first
enter all of the number’s significant digits and then
press the ENTER EXP button. Once this is done, the
displayed number is then stored into the desired register.
The exponent can also be changed froma ““+’’toa ‘-’
by pressing the CHS key. This is done before or after
you enter the exponent and after pressing the ENTER
EXP key. To enter “2000’, do this:

Model 3456A

Enter ¢‘2”’, press ENTER EXP key, and enter ‘3’
displaying ‘2 + 3”’. The same as ‘‘2000”’

To enter the number ¢.02”’ do this:

Enter ‘‘2”°, press the ENTER EXP button, enter ¢‘2”°,
and press the CHS key displaying ‘2 -2”’. The same as

6('02”

Table 3-2. Registers and Math Listing.

. Registers L
Key Register Default Values Description
CHS | NCYC INT 10 Used for changing and determining the Number
of Power Line Cycles Integrated
VARIANCE -00.000-3 Used for storing the varience value determined
from Statistics Math Operation

] MEAN 199999+9 Used for storing the Mean Value determined
from the Statistics Math operation.

1 LOWER -1999999+9 Used for storing the lower value for the
Pass/Fail Math operation or the lowest reading
taken in the Statistics Math operation.

2 UPPER 1999999+ 9 Used for storing the upper value for the
Pass/Fail Math operation or the highest reading
taken in the Statistics Math operation.

3 DELAY SEC (6] Used for changing and determining the
3456A’s Settling Delay.

4 R 600 Used for storing the resistor value for the dBm
Math operation or for recalling readings taken in
the 3456A°'s Reading Storage mode.

5 COUNT 0 Used for storing the number of readings taken
while in the Statistics Math operation.

1 N RD/TRIG 1 Used for changing and determining the Number
of Readings taken or are to be taken per Trigger.

7 Z 0 Used for storing a number value for the Scale
Math operation and stores the first statistics
Reading.

1 Y 1 Used for storing a number value for the Scale
and %Error Math operation.

9 N DIG DISP 5 Used for changing and determining the
3456A’s Number of Digits Displayed.

Math
CHS -

0 OFF Disables Math operation.

1 PASS/FAIL Used to determine if a reading(s) is within set
limits.

2 STATS Used to calculate the Mean, Variance, Upper,
Lower, and Count of a readingis).

3 NULL Used for offset compensation of the following
reading{s) taken.

DBM dBm calculation.

5 THMS F Used in calculating a Thermistor reading(s) in
degrees Fahrenheit.

6 THMS C Used in calculating a Thermistor reading in
degrees Celsius.

7 (X-Y)Y Used for the Scale calculation.

8 100 (X-YVY Used for the %Error calculation.

g 20 LOG X/Y Used for the dB calculation.
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Table 6-4. Replaceable Parts {(Cont'd).

Reference HP Part |c Q —_— Mfr
: A t Description Mfr Part Number
Designation | Number |D y P Code €
AgUi1 a1l 18181960 9 10 NMOS 8192=8B1T RAY §TAT 25048 PRUBE 1#1BeighQ
Agute 18201197 9 1€ GATE TTL LS NAND (UAD 2eINP M29% SuTALES
AgU1y 1B2pe1112 & IC FF TTL LS DaTYPE PUSKENGETRIG 11295 SvyjuL8rda
[LIUE] 18232036 7 1 I1C DRVR NMOS CLNOCX DRYR RERAR MEBRTS L
AsU1S 18202137 9 1 IC MICPROC N¥0S RWBIT wuT1y VEgRAroP
AgU1e o1 1820e1416 5 IC SCHMITTTRIG TTL LS IVV REX jeItP 1295 §MTALSY
A4U1Y 1R20e1216 3 I1C DCDR TTL LS 3wfOeBeLINE 3mjp 1098 BRTULSYRA
AgU18 21 1820-0693 8 1 IC FF TTL S U«TYPE PUSeEDGE=TRIG 01698 SN74S74UN
AGU19 1820e1216 3 IC DCDR TYL LS 3wTO=BelINE 3e]VP 1295 SMTULST TR
AguRo 182021423 4 1 JC vV TTL LS MOMNOSTBL RETRIG Dual 11295 Smr4L 8¢
LI 3 1A202309 i 1 1C ENCDR CMOS 27914 MYPLCA A
AGUR2 1820=1112 a IC FF TTL LS D=YYPE PUS=EDGEeTRIG 01298 §M74dL8Tua
AQUR3 18201197 9 IC GATE TTL L8 NAND QUAD 2elNF LI ShTULEN
AbGURe 1820=1112 8 IC FF YT LS DeTYPE PUSeEDGE=TRIG 21298 §NPLLST ALt
Aau2s 1820-1759 9 IC BFR TTL LS NONeINV OCTL 70ty LMKILRQTY
A8V 182001931 9 1 1C GATE CMOS NanD geINP n471t MELANRARER
Aqu2? 1820m1144 6 1C GATE YTL LS HOR QUAD 2eINP 01295 8UTULSN2
ABU28 18201858 9 1 IC FF YTL LS D=TYPE OCTL 01295 5uT4L8IT I
Aqu2e 18202132 4 2 I1C DRVR CMOS LED DRVFK 32293 JCv721nA
AaU30 18202132 4 1C DRVRF CMOS LED DRVR 32293 1CwT21Ra
AULXES 12000473 8 1 SOCKET=IC 16=CNnT DIP DJPeSLNR 28118 12ptecayy
AaX1s 1200=0659 e SOCKETw]IC 40=CNNT DIPaSLDR ELETY 120nmnehY
AayYi 0410e1292 S 1 CRYSTALwb,00 MHZ PhuH i) 0et 290
AL0 0345666510 | 7 t PC ASSEMBLYwINGIARD POWER SUPPLY 2848 D3uShmpLs !
41081 0160-4571 8 CAPACITOR®FXND 1UF ¢B0m20% SCVNLC (ER FLLLIS DieNw6BTY
Ayoc2 160e4571 a CAPACITURWFXN _qUF ¢Pae2ny SovDC CER PBUBE 0fetmit?t
A10CS 01604571 8 CAPACITOR®=FXD L1UF #Bue20% SOVOC CER BUBE nletieds?
AyoCa 01604571 ] CAPACITORaFXD ,1UF #ROw20% SOVPC CEW 28480 BTy
A10(S 018p=302S 7 1 CAPACITOR=FXD 4otoUF+10Cw10% 15vDC al 2uusn IR P
A!OEb 018020230 0 1o CAPACITOR®FXD 1UF+e20% SOVAC T4 P89 150D 0Gxe Srae
Ajol? 01803009 7 1 CAPACITORSFXD 4TUF+=20% SaVDL AL 28uRY clsnedor9
A1008 0180w2803 ? t CAPACITOR=FXD 10CUFe50m1u% S0VYDC AL 2RuBe C1bOmRFi 3
Arole 0180e0230 0 CAPACITURSFXD (UIF4mpnx SHVRL TA Sep80Q 1500 aRX s 5,42
410010 01800230 0 CAPACITUR®FXD t1Fems2y% SOVDL T4 56289 15001 8yneSaae
AroC11 018040230 0 CAPACITURWFXT (UF4e20% S0VDC 14 Keana 1Sel G aGnb A
A10¢12 0180=0230 0 CAPACITOR®FXD 1UF+=20% SAVOC TA SpouY 150018 e SuAl
A10813 01802635 3 2 CAPACITOFWFXD (nonUFeSoatoy 3SVOCE AL PRufO aEre26i%
A0C14 0180=0230 0 CAPACITOR®FXD 1(JFem23X SCVDC TA 80289 1860 tugaanSane
A10C15 0180m2635 3 CAPACITOR=FXD 1000UF¢S0eip% 35V0C AL PRURE Ul kede 35
AgoCie 0180=3014 4 1 CAPACTTOReFXD 31cyFem20x SuvDC 8| P88 ClEreRia
Ag0Cy7 0180-0230 a CAPACITOPeFXD fUiF+=20¥ SOVDL TA Sb2H9 15000 RX G BAS
AgoC18 01800230 0 CAPACITOReF X 1Fem20% SOyNC TA LYYLL 150 PG s Sbe
A10C19 01803008 6 1 CAPACITORFXD 479uUF+Snetny 3ISVDC AL 284R0 HIROmB LN
AtOCRY 190620098 7 2 DIODEWFW BRDG 2nnv 24 nuTLy MDAROP
A10CR2 19060098 7 DIODE=Fi BRDG 200V 24 CURAR MDAPU2
A10CR3 1902e0644 3 2 DIODEe2ZNR INS36IR 30V 5% PNEGw TLE429MY PHURN 1902enp iy
AL1OCRY 19020644 3 DIODE=ZNR ING3ISIR 30V 5% PNBSw TCBe2IMY 28480 190n2mipund
A10CRS 19021000 7 ) DICDEm2NR INS3neR 39V SX PLES. RzGo,NA N7l 1153067
AjoCRe 19010028 5 4 DINDE=PWR RECT uyoV 750MA NUwp? PHABG 130 =i 0Pn
ALOCRY 1902=1340 8 H DIODE=ZNF INS3ISGA 18V 5% PusBe JRESOONA NUTLY 1953585
AjOCRS 19010028 S DIODE=PAR RECT 40DV 760MA DU29 2BuHp 1901w00n
A10CR9 19010028 S DINDE=PWR RECT 400V 7SUMA DU=29 2RUED 190w ek
A10CRYo 19010028 S DIODERPWR RECT ungVv 750Ma D029 JBuBn 190 mrinen
A10CR1y 19021340 8 DINDELINK {NSIEGH 18Y 5y PDES: JRESu;wA Wy 1B IERE
A1O0CR12 19021288 3 1 DIODE=ZNR INGISRR 22V S% PNESw T(2+T5% HUEAR] 1S35F5
AfoHy 210 120500462 5 4 HEAT 8INK SGL TNe220mCS e 120500462
AtOM2 al0 120Se0u62 5 HEAT SINK §GL Yow220e(S§ PkaRD 12050462
A1OH3 al0 1205e0462 5 HEAY SINK SGL T0m229CS 28480 120880462
ALOME  Alo 1205«0462 5 HEAT SINK SGL ToneR20w(5§ 2haRC 12080462
A10J14 12515386 9 1 CONNECTOR bePIb, ™ POST TYPE ELELE 1251=53%n
Ajopié 12515391 6 1 CornECTOR 6epls F oppST TYRF 284Rp 105125391
1281=6066 4 6 CONTACT®LONA U/wePOSTaTYPE FENM CRP 2RuB 1281 =brine
AtoPy1S 1251epb014 2 1 CONNECTOR BaPIt F POST TyPE PrAB 128 1ea01a
AyORY 07570737 S t RESISYOR 1,628 1% ,25n F TC=1emty 2usUs (Set/ieTumtinglaf
AQOR2 07570403 2 1 RESISTOR 121 tx ,1254 F TC3usalon oUSun Cumt/Felimt 2t RaF
Aj0UL 1826e0122 0 | IC 78nS V RGLTR Tne22o n7led 7h05UC
AtOU2 182600396 ] 1 IC TR1S V RGLTR Tpe22n n72ed 74150
AJ0U3 18260214 1 \ 1€ v RGLTR TOe?py wd 13 MC7915¢7
A10U4 182605827 9 1 I1C 337 v AGLTR T0e220 27014 LV33rY

AA  SEE NOTE ON SCHEMATIC 9

See introduction to this section for ordering information
*Indicates factory selected value
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Model 3456A

NOTE

Pressing the EXP key before entering a
number will display 1 + 0.

c. Recall. Any of the Registers can be recalled at any
time. By pressing the RECALL button and the key for
the Register to be displayed. (Remember, the registers
are in white.) The Register’s value is then displayed on
the front panel.

d. Clear-Continue. The CLEAR-CONTINUE but-
ton, when pressed, clears the display and continues with
the previous operation. This can be useful when ac-
cidently entering an incorrect number from the
keyboard. The Clear-Continue feature clears the incor-
rect number and starts a new measurement cycle. This
feature can also be used when a register is recalled and
no changes in the register are desired.

3-61. Number of Power Line Cycles Integrated.

3-62. This feature of the -hp- Model 3456A allows you
to select the integration time from .01 to 100 power line
cycles in multiples of 10. Since a power line cycle of ‘17’
has a time period of 1/60 second, 1/50 for the 50 Hz op-
tion, the intergration time is 1/60 or 1/50 second. The
Number of Power Line Cycles Integrated determines
measurement time. The slowest integration time of the
3456A is 100 Power Line Cycles Integrated and the
fastest is .01 line cycles. For good power line frequency
noise rejection (Normal Mode Rejection), use integra-
tion times of either 1, 10, or 100 power line cycles. Use
the Store method in Paragraph 3-60 to select the various
integration times (Number of Power Line Cycles). The
default value of the Number of Power Line Cycles In-
tegrated is 10 (at Turn-on and Reset).

3-63. Digits Displayed.

3-64. The 3456A can display either a 3, 4, 5, or 6 digit
reading. Select any of these digits using the Store
method in Paragraph 3-60. The Number of Power Line
Cycles Integrated determines the maximum number of
digits the 3456A can display. If the 1 to 100 Power Line
Cycles Integrated are used, the 3456A can display from
3 to 6 digits. With .01 Integration Time the maximum
number of digits then is 4 and with .1 Line Cycles In-
tegrated the maximum is 5. Five is also the number of
digits displayed at Turn-On or when the RESET button
is pressed.

3-65. Number of Readings per Trigger.

3-66. The Model 3456A is capable of taking from 1 to
9999 Readings per Trigger. Selection of the Number of
Readings per Trigger is accomplished by using the Store
method in Paragraph 3-60. The selected number of
readings are executed each time the instrument is trig-
gered. Although the Internal, External, and Single Trig-
ger modes will take the selected number of readings, it

Operation

may be advantageous to use the External or Single Trig-
ger modes. Using these modes, if a Single Trigger is sent
the 3456A starts taking the readings and stops when all
the readings are taken. Another trigger repeats the same
operation. An Internal Trigger also does the same thing,
but automatically triggers again when all readings are
taken. The default value of the Number of Readings per
Trigger at Turn-On or at Reset is *‘1’’.

3-67. Settling Delay.

3-68. This feature of the -hp- Model 3456A can be used
to delay the 3456A’s input measurement for a
preselected time, before a measurement cycle (A/D
operation) is started. The amount of Settling Delay is
selected by using the Store method in Paragraph 3-60.
In some modes (ACV, OHMS, and Analog Filter), a
delay value is selected by the instrument. These selected
delays are defined in Table 3-3 and can be changed to
another value by using the Store method. Any number
value from .001 second to 999.999 seconds (including 0)
can be chosen for a delay in any mode. To return a
3456A selected delay to its default value store any
negative number into the DELAY register.

Table 3-3. Default Delays.

3456A Set-Up Condition Delay (in second)
DCV, Filter On .650
ACV or ACV + DCV, Fiiter Off .060
ACV or ACV + DCV, Filter On .800
Ohms, 100 K Range .001
Ohms, 1 M Range .008
Ohms, 10 M Range .080
Ohms, 100 M Range .080
Ohms, 1 G Range .080

3-69. Optimizing the Reading Rate.

3-70. The previous paragraph stated that the Number
of Power Line Cycles Integrated has an effect on the
Number of Digits displayed. In addition to that, the
measurement accuracy and power line frequency noise
rejection (NMR) are also affected. You can select a
faster reading rate with a low Number of Power Line
Cycles Integrated. But keep in mind that the 3456A’s
measurement error increases and that the ability to re-
ject power line frequency noise rejection is lessened.
Table 3-4 gives some ideas on how to optimize the
3456A°’s reading rate.

3-71. MATH FEATURE.

3-72. A variety of math operations can be done by the
Model 3456A. Use the instrument’s Numbered
Keyboard to select a math operation and to enter values
into registers used by the math operations. Refer to the
Numbered Keyboard for the following discussion and
make sure you know how to store values into registers
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Table 6-4. Replaceable Parts (Cont'd).

Reference HP Part |cf o o Mfr

: A t Description Mfr Part Number
Designation Number (D Y P Code
AsC1 0180=0309 4 CAPACITOReFXD 4 TuF+e20X 1OVDC TA 50289 1500478 G)9Ae
Ab4C2 018000309 4 CAPACITORFXD 4,TUF4=20% 1N0VDC Ta 56289 1500475001 jae
AaC3 0180w0309 4 CAPACITOReFXD 4,7UF+=20% 16VDC TA 56289 15G6Pu78xnr 1042
AaCs 0140=0196 3 2 CAPACITOR®FXD 160PF +=5% 300VDC MICA 72138 DMESF181In3a0v (R
(Y141 01800309 4 CAPACITORFXD 4, 7UF+=20% 10VNC TA 56289 150Nd7Sxnu)ybe
AaCe 0180«0291 3 s CAPACITORAFXN tUFsal0Xx 35VDC TA Se289 15aD108x9.,3542
AaC? 0180a1743 H L} CAPACITUR=FXD ,1UF+=10X 3SvuC Ta S6289 1500104ax9° 354
A4CH 01800309 [ CAPACITORSFXD 4 TUF+w20X 10VNC TA 560289 150047 xuntnke
A4CY 018020309 4 CAPACITORSFXD U TUF+=20% 10VNC TA 56289 150n475x0n) Al
AaCtio 01800309 4 CAPACITORFXD 4, TUF¢4=20% 10VDC T4 56289 $150N478x0010A2
A5C1y 0180=0309 4 CAPACITORSFXD 4, TUFemd0x 12VOL TA 56289 1500475 X iy abe
auC12 0180e0309 4 CAPACITOR®WFXD 4, TUuF+=20% 10VDC Ya 56289 150n4ISxaryae
A4cRy 19010050 3 DIODE=SWITCHING ROV 200MA 2NS N0e3S 28uB0 1901ennsa
L Y14H] 19010080 3 DINOESWITCHING AoV 200MA 2NS D0w3S 2848, 190 w008
AGCRS 19010050 3 DINOE=SWITCHING RDV 200Ma 2NS DU=3S 28u8n 1901=n6SE
A4CRau 1901=00%0 3 DIODE=SWITCHING AnV 200MA 2NS DO=3§ 284B0v 1701ey080
AGCRS 19010050 3 DIODE=SWITCHING ROV 200MA 2NS DO=3S 28480 1991a908¢
ASCRe 19010050 3 DIODE®SWITCHING ROV 200mMa 2NS DO=35 28480 190tena% e
A4CR? 190120050 3 DIODE@SAITCHING ANV 200MA 2NS D0e3B 28480 170 eanGa
AqElL 03601930 1 BUS 2 CONDUCTOR 2848y Nienm194n
€2 036001930 | BUS 2 CONDUCTOR 2BuBn 03bnw193y
(Y131 036001930 1 BUS 2 CONDUCTOR 28480 13600193
[Y]4] 03601930 1 BUS 2 CONDUCTOR 28u4n¢ 136081930
AGES 181020307 0 1 NETWORK«CNDCT MONULE OIPy 1e PINSS £,100 FLELIM 181renia?
(Y1) 03601930 | BUS 2 CONDUCTOR 28480 036081930
AgE? 03601930 1 BUS 2 CONDUCTOR 28480 v360e1 Gl
AgES 0360=1930 1 BUS 2 CONDUCTOR 28uBo v3enmi93e
A4E9 0360=1930 1 BUS 2 CONDUCTOR 28480 036nw1§3y
AgE10 03601930 i BUS 2 CONDUCTOR 28480 tlon=193n
Asde 1251.4682 & 9 CONNECTOR 3ePIn & POST TYPE 281080 1251=4682
Agdio 1251e4682 [y CONNECTOR 3ePIN M POST TYPE 28480 1251m4p8p
Agdig 12514682 6 CONNECTOR 3ePIN M POST TyPE 28480 1251=4p8¢
AQJt2 125124682 6 CONNECTOR 3ePIN M POST TYPE F-LXT-14 1251 =46R?
AGLY 9100e1617 0 1 INDUCTORRFeCH®MLD 3,9UM 10X 28480 91001617
A4PS 12516061 9 CONNECTOR 15«PIn F POST TYPE 28480 t2S51e6nnl
(Y143 12516061 9 CONNECTOR 15«PIN F PUST TYPE 28480 1251=6061
AaP9 1258e01 41 8 8 JUMPER REMOVABLE 28480 1258=0 0y
A4Plo 1258e0141 8 JUMPER REMOVABLE 2R480 1258m01 41
AaP1y 12%8=0141 8 JUMPER REMOVABLE 28480 1258014y
AaP12 1258=0141 L] JUMPER REMOVABLE 28480 12580141
AgRY 0683=1038 1 RESISTOR 10K 5% ,25%W FC TCswfigu/se7nn o112t CR1n3s
AGR2 068321035 1 RESISTOR 10K SY ,25# FC TCmedno/seTon o112 cR1n3s
A4R3 068321025 9 RESISTOR 1K Sx ,25W FC TC=edG0/4600 nltet CB3025
A4RG 0683=1025 9 RESISYOR 1K SX ,254 FC TCawd00/+600 21121 CR102S
AGRS 1810w0232 (4 | NETWORK=RES 8=81P100,0K OHM X & S6289 216CHTN4x9PY
AGRS 06831025 9 RESISTOR 1X S% ,25w FC TCuwd(0/4600 01121 cthines
AaR? 06831035 1 RESISTOR 10K 5% ,2Sw FC T(s=400/+4700 n1tet ¢R1035
AuRS 0683e102% 9 RESISTOR 1K 5% 254 FC YCsmd00/4600 611 CR102S
A4RY 06833335 a 2 RESISYOR 33K 5% 254 FC TCE=d0n/¢860 nttel £RA3338
AyRi0 068321018 1 RESISTOR 10K SX ,25¢ FC TCe=sy0n/¢7u0 o121 CRIN3S
AGR1Y 068345635 5 1 REBISTOR S6K 5% ,254 FC TCead0n/eBr0 0112t CH563%
LYLIH] 0683e103S 1 RESISTOR 10K 5% ,25W FC TCzedp0/4700 01121 CB{03s
AORYY 068324735 ] 1 RESISTOR 47w 8% 25w FC TCS=U0I/+800 o121 CR4TAS
AgRLG 0683.103% 1 RESISTOR tok SY ,254 FC TC3amd00/4700 ut121 CB1n3s
AURLS 06831035 1 RESISTOR 10K S% ,25# FC TCm=t00/4700 nj1e cR1035
AGR18 0683a4748 [ 5 RESISTOR 470x 5% ,25w FC TC®=BOC/eF00 w1121 cB474s
AyRYY 06834745 6 RESISTOR 470K S5x 28w FC T(meBoQ/e900 oyten CRa474s%
(Y131 ) 06834748 6 RESISTOR 470K 5% .25% FC TCamBU0/4900 o1ien CB4T4S
AGgR19 0683eu4745 6 RESISTOR 470K 5% ,25w FC TCmeB00/+900 01121 CRUTYS
AGR20 06831038 1 RESISTOR 10K 5% ,25# FC TCamd00/¢700 n1yey ¢n1035
AGR2Y 068324748 6 RESISTOK 470k Sx ,25w FC TCER=BCE0/4900 01121 CLRUTUS
A4R2 068301025 9 RESISTOR §K 5% ,25% FC TCmed00/4600 a1 81028
AgR23 068323315 4 4 RESISTOR 330 SXx ,25n# FC TC®edp0/+4600 [BRF-3] £83318
AqTP2 12515394 9 1 CONNECTOR 4ePJn M POST TyPE 28480 125125394
AQTP3 1251w46R2 6 CONNECTOR 3=PIN ¥ POST YYPE 28480 1251wuph?
Aaul NOT USED
Agv2 NOT Y3EP
AGUY 18201144 3 IC GATE TTL LS n~0R QUAD 2eINP n129% SMTULSOR
AqUd NOT USED
AaUS 19 1818-1629 7 [C MEMORY, ROM 28480 1818-1629
AQUb 18201216 3 3 IC DCOR TYL LS 3aTOeBelINE 3a]WP 01295 SNTuL§yiar
AGUT 29 1818-1630 0 1C MEMORY, ROM 28480 1818-1630
AGUB 29 1818-1¢31 i IC MEMORY, ROM 28480 1818-1531
AgU9 1820e1199 1 IC INY TTL LS HEX le]INP 01295 §rT4LSDUN
A4U10211 18181960 9 2 IC NMOS B192eBIT RAM STAT 25¢0e™§ 2848 181Rm1960

See introduction to this section for ordering information
*Indicates factory selected value
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Model 3456A

Table 3-4. Optimizing Reading Rate.

Your maximum reading rate with the 3456A is influenced
by a large number of factors, not the least of which is the
signal you are trying to measure. These factors can be
anaided into two categories; signal related and voltmeter
related. Among signal related factors are:

- desired accuracy (or resolution)
- nature of the signal {dcv, acv, or ohms)
- signal environment (line related and broadband noise)

Among voltmeter related factors are:

- method of measurement transfer (Packed Output,
Reading Storage, System Output)

- number of convenience features selected {(Math
operations, Autorange)

For all operations, an equally important consideration is
what you're trying to accomplished by measuring fast. Are
you

scanning a large number of points so that faster
readings mean a better picture of what is happening at
a single point in time?

trying to read fast so that you do not use up valuable
computer time waiting for the measurement operation
to complete?

trying to digitize waveforms?

The 3456A can solve these application problems in many
different ways.

AT TURN-ON

For most bench and system applications, the preprogram-
med settling times assure accurate readings regardless of
the signal and signal environment. However, knowledge
about your signal and/or signal environment can let you
achieve up to 330 rds/s {at 60 Hz) with noise rejection and
10 microvolt sensitivity.

YOUR SIGNAL ENVIRONMENT

Your signal is subject to line related and broadband noise
which can interfere with the measurement. There are two
ways of rejecting noise on the 3456A; integration and in-
put filtering.

Integration is a process where the affect of line related
noise is averaged to zero over the period of an integer
number of Power Line Cycles {PLC) during the A to D con-
version. The basic integrator is an Op Amp with a (in-
tegrator) capacitor in its feedback loop. The signal is con-
nected to the input of the Op Amp for a period of the line
frequency. This configuration theoretically provides infinite
noise rejection at integer multiples of the inverse of the in-
tegration period and single pole roll-off {20 dB of amplitude
attenuation for every decade increase in frequency above
the knee frequency) for broadband noise. Refer to the graph
for more detail.

The input filter provides excelient noise rejection. The price
you pay is an additional 850 ms settling time which allows
the filter output to settle to a final value before the inputis
measured. The fastest possible reading rate measuring
widely varying signals with line rejection is provided by 1
PLC integration time. But, if you are looking at a slowly
varying signal or scanning similar signals, you can get
faster readings by overriding the preprogrammed settling
time selecting 0.01 or 0.1 PLC integration time and the
filter. The trade-off is less accuracy and resolution as well
as more uncertainty about the filtered input.

SPEEDING THE MEASUREMENT CYCLE

The thermal stability of the measurement environment is
important. By simply keeping the temperature of the
3456A at a fixed value, you can nearly double the reading
rate by turning Auto Zero off. The 3456A is slightly less ac-
curate but the faster reading rate may be worth it. In addi-
tion, any range, function, or filter change that takes place is
automatically accompanied by an Auto Zero update which
removes any accumulated offsets. Of course, if the
measurement environment is quiet enough to omit NMR
then only the accuracy and resolution of your desired
measurement are the factors and you can achieve up to
210 or 330 rds/s with .1 and .01 PLC respectively (60 Hz).

Further, you can speed the measurement cycle by selecting
a fixed range instead of using the Autorange function. Even
at 1 PLC integration time there is a 10% reduction of the
reading rate with Autorange on. Of course, if your signal is
changing, Autorange is far faster than letting your software
range the 3456A over the HP-IB.

AC Volts requires some special attention. With the filter
off, you can measure signals of greater than 400 Hz fre-
quency at a rate of 12 rds/s with the preprogrammed settl-
ing time of 60 ms. If you are monitoring a slowly changing
ac signal or scanning similar signals, you can minimize the
settling time to achieve up to 330 rds/s. Keep in mind that
the input could change drastically before your readings
would indicate a large change.

For signals of less than 400 Hz the input filter is connected
in series with the ac converter to slow the signal response
to the A to D converter. Again, you can override the
preprogrammed settling time of 800 ms but beware! Large
changes in the input signal level may let you read numerous
wrong readings while the ac converter and the input filter
are settling to a final value.

The 3456A can read resistance measurements as fast as
dc volts up to the 10 K ohm range, but you can not use the
input filter. Above the 10 K ochm range, additional settling
time is required for stable resistance measurements. If all
you want is an indication of the actual resistance above
10 K ohm, you can override the preprogrammed settling
times. However, just considering the size of the resistance
you are trying to measure and any associated stray
capacitance in the measuring circuit, you may want to add
settling time between reading for best accuracy.

Offset Compensated Ohms is very slow (10 rds/s) by com-
parison with a standard ohms measurement. But, for a
single input reading, it is the fastest way to measure low
value resistances accurately in the presence of thermally
generated voltage offsets.

Before leaving the topic of Speeding the Measurement Cy-
cle, it is important to ask why you would use 100 or 10
PLC integration times. The answer is increased accuracy
and reduced internal noise. If you really need all the ac-
curacy and repeatability you can get, the 100 PLC is the
place you want to be.

SPEEDING THE READING TRANSFER

You might make many accuracy compromises to attain an
acceptable reading rate and still not be able to read as fast
as you could. Why? Because you have not optimally handl-
ed the transfer of data over the bus from the 3456A to
your computer.

Let's take a closer look at the reasons for fast reading rates:
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Table 6-4. Replaceable Parts (Cont'd).

Reference HP Part |c Q A Mfr ‘

: . t Description Mfr Part Number
Designation Number |D \ p Code

AsCRy 190610080 3 18 DIODE=SWITCHING ARrV 200MA 2NS N0-3S 28480 1901=0¢50
AJCRR 1901=0050 3 DIODE=SHITCHING EoV 200MA 2nS ND=35 28480 1901enn8)
A3CR3 19¢1=0080 3 DICDE=SWITCHING RoV 200MA 2NS D035 28480 19010008y
A3JCRY 1901=0050 3 DICDE=SWITCHING ROV 200MA 2NS DO=35 28u80 19010080
A3EL 03601930 1 15 BUS 2 CONDUCTOR 26080 0360w 930
A3€2 0360w1730 1 BUS 2 CONDUCTOR 28u80 0360w1930
(313 03601930 1 BUS 2 CONDUCTOR 28a80n G3en=y1930
A3E4 03601930 1 BUS 2 CONDUCTOR 28480 03601950
A3ES 0360e1930 1 BUS 2 CONDUCTOR 2848y 0360=19%0
A3ES 0360+1930 1 BUS 2 CONDUCTOR 28486 0360wt 930
A3d7 125104349 2 s CONNECTUR depIn M pOSY TYPE 28u8n 12514349
A3PS 12516061 9 4 CONNECTUR 15«PIN F PUST TyPE 28480 12516061
A3PS 12516161 9 CONNECTOR 1SePIn F POST TYPE 28480 1251 =bi6l
A3P8 1251 =3961 2 1 CONNECTOR 6ePIM F POST TYPE 28480 1261 »3961
ARy 06E3m102S 9 16 RESISTOR 1K 8% ,25% FC TC3ed00/4600 nygen CByoes

A3R2 06R322225 3 6 RESISTOR 2,2k 5% ,25¢ FC TCEel4d0/4700 01121 cRe22s

A3R3 069803615 8 2 RESISTOK 47 8% 2+ MO TCs0e+w2n 27167 FPu2edatnitwtdlR(al
ASRY 068321035 1 34 RESISTOR 10k 5% ,25w FL TCaelngs47co nyy2t CR103S

AYRS 0698=361% 8 RESISTOR 47 S% 2v Y0 TCmnse200 27167 FPyepaTnnmuTR(ed
AsRe 068321025 Q RESISTOR {K 5% ,25¢ FC TCmed(p/eb00 ar1et €B1nes

A3R7 06831025 e RESISTOR 1k SX 28+ FC TCE=400/4600 nr12t catees

A3R8 06831035 1 RESISTOR 1ok Sy 258 FC YCRetoy/¢700 nr1e CB103%8

ASR9 0bB83m103% 1 RESISTOR 10K SX ,254 FC TCmelo(/+700 ny1an ca103s
A3R10 06R3e103% 1 RESISTPR 10K 5% ,254 FC TCseuou/e700 at1et C81038
a3Ryy 0683.1035 1 RESISTOR 10K Sy 254 FC TCBedpo/e70n [RRF3] CRE103S
A3RY2 06831035 1 RESISTOR 10K SY ,?54 FC T(E=40(/4700 o112t c81n3s
A3R13 06831035 1 RESISTOR 10K Sy 254 FC TCmauna/e7a30 01129 CR1038
ASR14 069804485 2 RESTSTOR 23,2k 1% (125¢ F TCelemion 24S4ds Cliel/BaTe2322=F
A3R1S 0698244R5 2 RESISTOR 23,2% 1% ,125% F TCageelon 24546 Cuat/RaTue2Bedef
A3R1e 069843228 9 RESISTOR 49,95 1% 1250 F TCeusaloe 28480 N69Be3228
ASRYY 06832225 3 RESISTOR 2,2K SX ,25w FC TCBwdno/4700 ntt21 cr222%
A3R18 06831025 L] RESISTOR (K 5y _PSW FC TCxed(O/ebor ny1es Ch1328%
A3R19 06R3=1325 -] 4 RESISTOR 3,3k &% 25w FC TCs=t00/4700 nlté cu33as
A3R20 06R3ap22% 3 RES1STOR 2,2K 5% ,25% FC YCEedtro/+700 n1t2 cR222s
A3R2Y 068341325 6 RESISTOR 3,3x Sy 25w FC TCe=du0/eTnn 1321 €83325
A3R22 0683+1035 1 RESISTOR 10K 5% 254 FC TCE=d0C/e700 n11e £B103S
A3R23 0683a1025 9 RESISTOR 1k 5% ,25% FC TOmwdnn/ebit [ART A CR1928
AZR24 06H43a1035 1 RESISTOR 10K 5% ,25w FC TCERad0U/eT00 0112y 81035
A3R25 OpR1=1025% 9 RESISYOR 1k 8% 264 FC TCe=ulfn/e600 ni1t ce1028

AT 91002816 1 a TRANSFORMER=PULSE BIFILAR WOUNDy 18,0 MM 28080 Q100w2h1e
A3T2 91002616 y TRANSFORMER@PULSE BIFILAR YOUNDY 1A, 0 M4 28480 91¢0e2pts
A3V 1820830 3 2 IC CNTR TTL LS BIN SYNCHRU POSeEDGETRIG 01295 8$N74LS161 8N
A3u2 1A20=1199 1 [ IC INV TTL LS HEX 1e]NP 01295 SNTULSDUN
A3U3 1820~=1197 9 7 1C GATE TTL LY NAND QUAD 2=INP 012958 $NTULSOO
AZyd 1R20e1416 S 2 I1C SCHMITT&YRIG TTL LS [Ny HEx Je]NP 01295 SMTULSIUN
A3US JRR0m1112 8 10 I1C FF TTL LS O=TYPE POS«EDGE~TFIG 91295 SNTULSTasN
AsUS 1820=119% 1 IC 1MV TTL LS8 HEX 1=INP 0129 gnT4LS0UN
A3U? 18202058 3 4 IC MISC TTL 8 QUAD 28480 18202058
Asyd 1820=205R 3 1C MISC TTL 8 QUAD 28u6B0 18202058
A3U9 18202428 i 1 HP-IB MC68ALB8P 28480 1R20m2uk
A3V10 18201975 1 2 1C BHF=RGTR TTL L8 VEGeEDPGE=TRIG PRLeIN 01295 SNT4L816SY
A3V 1820=1212 9 2 1C FF TTL LS Jek NEG®EDGE=TRIG n129% NTULS11248N
A3U12 18202058 3 I1C MISC TTL 8 QuUAD 28480 182092058
A3ULY 1820=1144 6 6 1C GATE TTL L8 NOR WUAD 2eINP 01298 Svr4L8nEN
A3U14 1820e2058 3 IC MISC TTL 8 QuADd 28480 1820=2058
A3U1S 18201112 8 IC FF TTL LS DeTYPE POSeENGE=TRIG 012958 §NTULST4AN
A3ULe 18201759 9 [} 1c 8FR TTL LS NOMeINV OCTL 27014 DMALLEI TN
asu1? 1R20e1 212 9 IC FF TTL L8 Juk NEGWEDGEWTRIG 061295 8n7uLS1128N
Asule 18580054 4 2 TRANSISTOR ARRAy t4aPIN PLSTC DIP 28480 185Rw0 054
A3ULS 18200514 2 2 IC GATE TTL NaND QUAD 2eINP n1295 §nT426N
A3V20 1R20mt 759 9 I1C 8FR TTL LS NNNaINV OCTL 27014 D481L89TN
A3U21 1R21e0001 u ? TKANSISTNR ARRAY 14ePIN PLSTC DIP 01928 caynye
Asu22 18201433 [ 2 IC SHFeRGTR TTL [ § HeS SERIAL=IN PRLeQUT 31295 8§4T4L5104
A3X® 1200=0659 H 3 SUCKETeIC 4palONT DIPLSLDR 2808y 12000659
Ay 03456=66504 | ¢ 1 PL ASSEMRLYeMATN CONTROLLER, DISPLAY DR, 2848 u3uSb=665"4

See introduction to this section for ordering information
*Indicates factory selected value
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Model 3456A

Operation

Table 3-4. Optimizing Reading Rate (Cont'd).

- High speed scanning
- Data Throughput
- Waveform Characterization

HIGH SPEED SCANNING

Typical applications of high speed scanning include
temperature and strain profiling where a large number of
measurements must be taken very quickly to ‘“freeze’’ the
phenomenon at some point in time. For this type measure-
ment, data transfer from the voltmeter to the computer is
not really required to go fast. As long as the scanner data
does not exceed 350 measurements, the built-in memory
can store all the measurements for one scanned sequence
and transfer the data at the end of acquisition. In conjunc-
tion with Reading Storage, three other 3456A features
make high speed scanning particularily easy to do:

- Program Memory
- Voltmeter Complete
- External Trigger

Program Memory can be used to store a series of measure-
ment sequences and operate on the acquired data. For ex-
ample, in a high speed scanning situation you could acquire
the measurements as fast as possible in the Reading Store
mode. Flag the computer and then output the data, perhaps
already scaled, in ASCIl format. It is aimost a 10 to 1 sav-
ings in time during acquisition and the results are just as
easy to use as if you load, acquire, and transfer individual
readings. Voltmeter Complete can be used to increment the
scanner sequentially without software interaction between
the voltmeter, the scanner, and the computer.

To close the loop, the scanner can output a signal to the
3456A’s internal trigger. The result is that once the
measurements are initiated by your computer there is no
additional need for computer interaction until the measure-
ment sequence is complete.

The fastest possible reading rate for any integration time is
achieved when:

- Autorange, Auto Zero, Math, Display and Filter are off.
- Measurements are stored in the built-in memory using
internal trigger and the packed format mode.

Since the packed mode and Display off are functions only
available over the HP-1B, the maximum reading rate is
achievable only with remote operation. If your trigger
source is fast enough, external triggering is just as fast as
internal triggering.

Transferring the measurements in packed format over the
bus to a 9825A Calculator using a Fast Read/Write Buffer
transfer reduces the maximum reading rate by 10% and
you have to unpack the stored data. But, you can store
many more measurements using the computer’s memory.

DATA THROUGHPUT

The 3456A solves many of the data throughput problems
because Reading Store and Program Memory remove the
constant control necessity from the computer. The ability
to flag the computer from the front pane! of the 3456A,
store measurement sequences in its memory, and flag the
computer when it is done, lets you use both the 3456A and
the computer to their best advantage. To avoid overrunning
the computer with data from the 3456A, you can select
the Systems Output mode which updates the output only
after handshake.

WAVEFORM CHARACTERIZATION

The 3456A can digitize sinewaves up to about 100 Hz
with fairly good accuracy. All the high speed modes must
be used to acquire at least two samples per cycle. The
Delay generator gives you about 1% timing accuracy.

Waveform characterization should be performed with a
System Voltmeter. These voltmeters use a sample and hold
technique which allows the waveform to be ‘“frozen’” at a
well-defined point in time. An integrating-type voltmeter,
like the 3456A, will always average the waveform over its
integration period giving less accurate resuits. System
voltmeters also typically have higher speed, greater band-
width, and much more precise delay generation.

To summarize, let's look at the fastest reading rate set up
again. Note that all convenience and accuracy features are
eliminated and that the data is stored internally in the pack-
ed mode. This may not be right for your use. You may want
a final answer which the Math functions could provide
without computer interaction.
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Table 6-4. Replaceable Parts (Cont'd).

Reference HP Part |c ‘g Mfr
. f ripti
Designation Number |D Qty Description Code Mfr Part Number
A2821 5060e9436 7 PUSHBUTTON SwITCH P,C, MOUNT 28uB Srprtedyly
A2822 5060a9436 ? PUSHBUTTON SWITCH P,C, MOUNT 2BU4RC LYY PETS
2823 80609430 7 PUSHBUTTON SWITCH P,C, MOUMT 2848y B06neQylnm
A28 24 806009436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 S0ou®94 86
A2825 5060=9436 7 PUSHBRUTTON SWITCH P,C, MOUMY 28480 Sueledylo
A3826 50609436 7 PUSHRUTTON SWITCH P,C, MOUNT FLYEN 506Ne9u s
A2827 506029436 7 PUSHBUTTON BWITCH P,C, MOUNT 28480 506ne943p
Ap828 $060=9436 7 PUSHBUTTON BWITCH P,C, MOUNT 28480 Krene9yls
42829 $060=9436 7 PUSHRLUTTON SwITCH P,C, MOYNT 28u8n 5Npimdd3n
A2830 506029436 7 PUSHRUTTON BWITCH P,C, MOUNT 28uBe 50b0e9use
2831 50609436 7 PUSHBUTTON SWITCH P.C, MOUNT 28u8n S06r=0s3n
Ap832 $060e9436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 SneNedyds
A28 33 50609436 7 PUSHBUTTON 8SWITCH P,C, MOUNT ELELT Suen=943n
Y1 5060=9436 ? PUSHBUTTON BWITCH P,C, MOUNT ELPLY 506000436
A28 15 50609436 7 PUSKBUTTON SWITCH P,C, MOUNT FEVE Senedyls
A28 36 5060e94306 7 PUSHBUTTON SWITeH PoC, MOUNT 28u8n §1p0e94dse
A28 37 $060=9436 7 PUSHRUTTION SWITEH P C, MOUNT 28utin Suau=9a3n
AW2 8120«3042 0 1 CABLE ASSEMBLYDISPLAY 2h480 K120m3042
A2X1 12000508 0 9 SOCKET=JC {4aCONT DIP#SLDR 28480 1230=0508
A2X2 12000508 0 SOCKET=]C 14=CONT DIP=SLOR 28480 1200m0574
A2X3 12000508 0 SOCKET=IC 14=CONT DIP=SLOR 28u8n 1200e0808
A2Xa 1200=0%08 0 SOCKET=IC 14=CONT DIP=SLDR 28480 1200w0504
A2XS 12000508 0 SOCKET=IC 14=CONT DIPeSLOR 28480 12n0mnGuA
A2Xb 120020508 0 SOCKETeI{ 14=CONT DIPmSLDR 28480 1200engNH
AX? 1200«0508 0 SOCKET=IL t4«CONT DIPeSLDR 2848y 1200w8NA
A2x8 12000508 0 SOCKETaIC 14eCONT DIPaSLDR 268u8¢ 1200eNG0E
A2X9 1200.0508 0 $0C ETWIC 14«CONT DIP=S ORL 28uac 12uNmiBaR
A2 MISCELLANEOUS PARTS
50410994 4 2 KEY CAPelIP RANGE 26480 Sn41e089s
50411736 4 1 KEY CAPeAC+DC 28a8¢ S50d1ey73s
S5041=1792 2 1 KEY CAP=LOCAL 28480 S0ule]792
S041e1846 7 ! KEY CAP=CHS 28480 S0utlelfto
S041e1847 L3 1 KEY CAP«PERIOD 28480 S04teykal
S041myBUB 9 2 KEY CAPwi 28480 SruteyRUR
S0411849 0 1 KEY CAPw2 28u8¢ SoutmiRUY
50411850 3 1 KEY CAP=3 26480 §0ulm] 8BS
S5041=1B51 4 1 KEY CAPwd 2BuBn Sudy=1851
$041a1B852 S 1 KEY CAPwS 28480 §N4]w] RSP
S041=1853 b 2 KEY CAPeg 2BUBC SnuleyREY
S041w1854 7 1 KEY CAP=7 28480 SC0dle1RSY
S041=1855% 8 t KEY CAP=8 28480 5Ny1eyRES
S041.18%6 9 1 KEY CAP=0 28480 S04letASe
S0u1w1857 0 1 KEY CAP=SRO 2848 5041mihST
5041=-1858 1 t KEY CAP=FILTER 28480 5041wt 8GH
S04t=1859 2 1 KEY CAP=DCV 28480 S04y e RS9
$041=y860 5 | KEY CAPeAC VOLTS 28480 S04t wtR6D
S041.1861 ) 1 KEY CAP=2WR (OHM 2HUBO SG4lelRot
$04t=1862 7 1 KEY CAPwe4nR OHM 28480 Soule1Beg
S041=1863 8 1 KEY CAPeTEST 28486 5041eyRBL
S041e1864 9 1 KEY CAPeINT 28a80 504imiBoa
$5043=1865 [ t KEY CAP=MATH 28480 S04t RES
Soutey866 1 1 KEY CAP=AUTO ZERQ 28480 Shiale)ang
50ule1B867 2 1 KEY CAP=ENTER ExP 28480 Quatlwifiod
S041e1B68 3 1 KEY CAPaCLR, CONT 28480 S0uje)HBA
S0u4te1869 4 1 KEY CAPeSTORE 28uAn Siulm1ARY
S041e1870 7 1 KEY CAP=RECALL 28480 SoulmiRly
$041w1871 8 1 KEY CAPwSHIFT 28480 Shufefh?
S041=1872 9 1 KEY CAP=SINGLE 28u8¢ SUu1=iR?2
S041.1873 0 1 KEY CAP=RESET FLCLIN SNylaiRld
S041=1874 1 1 KEY CAPeEXT 2BuB0 Sugtej&Ty
S5041.1875 2 1 KEY CAPeAUTO 28480 Shuje1RTS
S0U1wiBTb 3 | KEY CAP=HOLD 28uBC SNujetATo
5041-1927 H 1 KEY CAP=RDG STOR 28480 504d1=1927
A3 03456266503 ( 8 1 PC ASSEMBLY®OUTGUARD LOGIC | PWR SUPPLY 2RuBC 6305066573
a3C1 01800309 4 20 CAPACITORFXN 4 T7IFem20x 10VDC TA S6p89 150078 x b B2
A3C2 0180=0309 4 CAPACITORFXD 4, TUF+e20% 10VNC TA S6289 150047%x 1Al
A3C3 016022209 S 1 CAPACITORFXD 360PF +=5% 320VDC MICA 28UB( 0167=2209
A3Ca 01800309 4 CAPACITOR=FXD 4, 7uF+e20% 10VDC T4 56250 1500478801142
A3CS 0180=p309 4 CAPACITUR®FXD 4, 7UF+w20% 10VOC TA 6289 1S0NUTSX 1 uhe
A3CH 0180~3031 5 1 CAPACITOR®FXD ,012F¢75=10% 15VDC AL PRUKT Uinee3ga
(3134 0160wu57) 8 10 CAPACITORaFXD ,jUF ¢80e20% SoVNC CEW 2buBu Hloness?
ASCS 01604571 8 CAPACITOR=FXD ,1:F +80=20% SOVNC CER 2818 01sheds7?
A3C9 016022055 9 1 CAPACITORFXD ,01UF +B0m20% 300VDC CER 28ude NKne2nhy

See introduction to this section for ordering information
*Indicates factory selected value




Operation

(read Paragraph 3-56). Figure 3-8, the Numbered
Keyboard figure may also be helpful for the following
discussion of the math operation. They are:

%Error

Scale

Pass/Fail (Limit Test)

dB

dBm

Null

Thermistor
in Degrees C
in Degrees F

Statistics
Mean
Variance
Count
Limits

3-73. Math operations can only be done on instrument
acquired measurement data.

3-74. A Math operation is selected by first pressing the
front panel’s blue MATH button and then pressing the
desired math key. The blue label below the front panel’s
numbered keys shows the various math operations. An
LED, located to the center and below the display also
lights when a math operation is selected. The registers
used in the math operations are identified by the white
labels above the numbered keys. The range of numbers
you can store into the registers or use in math is from
+ 0.000000 x 10 to 1999999 x 10°. The 3456A does,
however, do internal calculations using 9 digit floating
point numbers. If any of the math calculations are out
of range, an ‘*‘LL”’ is displayed. The following describes
the 3456A’s math operations.

3-75. %Error.

3-76. The %Error math feature of the 3456A can best
be described by the formula:

Results in percent = X-Y 4 100
Y

where ‘X’ is the present measurement value and ‘Y™’
is the value in register Y. This formula gives the percent
difference between the reading taken by the 3456A and
the value in register Y. The default (Turn-On or Reset))
value in register Y is 1. The %Error feature is selected
by the ‘8’ [100 (X - Y/Y)] key. Refer to Table 1-1 for
the %Error accuracy specifications.

3-77. You can use the %Error function to determine
the percent difference between an ideal voltage and a
measured voltage. For example, you may wish to know
the %Error of a 10 V dc measurement. The first thing to
do is to store 10 into register Y. Then set the 3456A to
the %Error math function and take a 10 V measure-
ment. If the reading is exactly 10 V a ‘0"’ is displayed.

3-14
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If the reading is, for example, 10.1 V, the result
becomes:

Result = )%x 100 = ‘O'io' 10, 100 = .01x100 = 1

showing that the measured value is 1% higher than the
ideal value. The number displayed on the front panel
would be “‘1”°.

3-78. Scale.

3-79. The Scale feature of the -hp- Model 3456A lets
you modify a measurement value by a selected value.
The modification can be done either by addition, sub-
traction, multiplication, or division, depending on how
the Scale function is used. The Scale mode is repre-
sented by the formula:

Results = X-Z

where ““X”’ is the present measurement value, ‘Y’ is
the value in register Y and ‘‘Z’’ is the value in register Z.
The default (Turn-On/Reset) values in register Y and Z
are 1 and 0, respectively. The Scale math feature is
selected by the 7’ [(X - Z)/Y] key. Refer to Table 1-1
for Scale accuracy specifications.

3-80. To do an addition or a subtraction, first enter a
1’ into register Y. If you wish to perform an addition,
enter a negative number into register Z. If a subtraction
is desired, enter a positive number into register Z. The
Scale formula then becomes:

Results = X_‘IL’—“_Z) - X - (=2

To perform a division, enter a ‘‘0’’ into register Z and
the divisor value into register Y. The Scale formula then
becomes:

Results = — ~ = —
Y

Multiplication is performed by dividing the measured
value by the inverse of the multiplier value (a fraction).
Here again, a ‘‘0” is to be entered into register Z with
the inverse value going into register Y.

3-81. Pass/Fail (Limit Test).

3-82. The Pass/Fail math operation can be used to
make a voltage or ohms measurement and to then deter-
mine if the reading falls within certain limits. The limits
are selectable from the 3456A’s front panel and should
be stored into the instrument’s UPPER and LOWER
registers. Once the limits are stored and the Pass/Fail
math operation is selected, the 3456A can then be set for
a regular volts or ohms measurement. If the measured



Table 6-4. Replaceable Parts.

Reference HP Part |c| g Mfr
: A t Description Mfr Part Number
Designation Number |D Y P Code
At 03¢56mb64501 | & 1 PC AsgEMRLywHPalR 2busn 03456ee080)
agdt 12515971 8 1 COMNECTOR 3ePIN * “ETKRIC POST TyPE 28480 12515971
atJge 12513841 7 1 COMNECTOP 2d4=PIN F A™P CHAMP 28480 1251384
ALP1 125914933 [} 1 COMNECTOR HOUSINGwO=PIN LOCKING 28u80 1251+4933
1251=b0bb 4 3 CONMECTOR CRIMP 28480 1251600606
A8 31011973 7 1 SrITCHeSL TeiA NIP=SLIDE«ASSY 14 EoVDC 26Uk 3101=1973
Mgy B120e304} 9 1 CARLE ASSEMBLYeHPaIB 28480 B120w3041
0380-1214 6 2 STANDOFF-HEX 6.8-MM-LG 7-MM-A/F STL 28480 0380-1214
LH 03u56=66502 | 7 1 PC ASBFMALY=DISPLAY AND KEYS0ARD 28480 034S6m=p6502
A2CR1 1990=0066% 3 33 LEP®VISIRLE LUM«INTRIMCD [Fm20vasMAX 28480 1990=0665
A2CRp 1990w0665 3 LENGVISIRLE LUMSINTEIMED IFm204AaMAX 28480 19900665
A2CR3 19900685 3 LED=VISIRLE LUMRINTEIMCD JF220%A=MAX 28480 1990=0669
42CRy 199020665 3 LEDRVISTRLE LUMLINTZIMED IFE20YAaMAX 28480 19900665
A2CRS §1990u0b665 3 LED®VISIRLE LUMsINTSIMED JFE2NMAmMAX 28480 19900685
a2CR6 199020665 3 LEDV]ISIBLE LUVeINTZIMED JFR20VAaMAY 28480 19900665
aaCRY 19900665 3 LENLVISIBLE LUMJINTEIMCD JFs20YaeMax 28480 1990=0665
A2CR8 19900645 3 LED=VISIRLE LUMaINTEIMCD JFB2UYA=MAX 28480 1990=0665
A2CR9 1990e0665% 3 LEDaVISIBLE LUMKQINTEIMCD [FE2oMAaMEX 28480 19900665
A2CR10 1990en655 3 LED=VISIRLE LUYeINTEIMCD JFE204aaMax 28480 1990=0665
42CR11 199000665 3 LENeVISIRLE LUM=INTSIMCD JFR20MAamAx 28480 1990w0665
A2CRy2 19900665 3 LENGVISIRLE LUMaINTEIMCD IFZ20YA&MAX 28480 199008665
A2CR13 199020665 3 LED®VISTIALE LUMaINTSIMCD JFE20MAaMAX 28480 1990=0665
A2CR14 19900665 3 LEDLVISIRLE LUMQINTZIMED JFmR0MAMAX 28480 1990-066%
a2CR1S 19900665 3 LED=VISIRLE LUMaINTEIMCD JFB20YAaMAX 28480 199000665
42CRY6 1990=0665 3 LEN®VISIBLE LUMeINTBIMCD [F820vAamAx 28480 1990=0p65
ACRY7 199¢0=n665 3 LEN=VISIRLE LuUMaINTZ{MCD IFB2"A=MAX 28480 1990=0665
42CR18 199020665 3 LENWYISTBLE LuMaINTSIMLD [Fm20VAuMay 28480 1990=0665
A2CR19 1990=0665 3 LEDeVISIALE LUM=INTBIMCH JFa20YaerMaX 28480 1990=0665
A2CR20 19900665 3 LEDVISIRLE LUMSINTEIMED [Fe20MRwMAX 28480 19900665
A2CR21 19900665 3 LEDRVISIRLE LUMSINTE{MED [Fm2yMaaMAX 268480 19600665
A2CR22 1990=066% 3 LENP®VISIRLE LUMaINTERIMCD [FE20%AaMAN 28480 19900665
A2CR23 1990epb6% 3 LEDVISIRLE LUMSINTa{MED [Fe2gMAaMAX 28480 1990w0665
a2CR24 19900665 3 LED®VISIRLE LUMINTRIMCD [FR2NYamMAX 26480 199096065
42CR25 199020665 3 LEDLVISIRLE LUMWINTEIMED TFm20¥AemMaX 28480 1990.0665
A2CR26 1990«0665% 3 LEDWVISIHLE LUMGLINT®E{MED [FE20MAaaMAX 28480 1990=0606%
a2CR27 19900665 3 LED®VISIBLE LUMmINTSIMCD [F820MAmMaX 28480 1990w0665
A2CR28 19900665 3 LEDWVISTRLE LUMLQINTE(MLD 1Fa20YAaMAX 28480 1990e0665
A2CR29 19900665 3 LEPaVISIBLE LUMaINTRIMCD [FER2aMAemAY 28uBy 19900665
A2CR30 19900665 3 LED@VISIRLE LUMGINTRIMCD [FB20MAeMAX 28480 1990=0605
A2CR3Y 1990=0b65 3 LENDSVISIRLE LUMQINTEIMED IF220Y8aMAX 28480 19900605
a42CRY2 19990665 3 LEP=VISIALE LUMmINTEIMCD [FB20MAeMAX 28480 19900865
42CR33 19900665 3 LEDeVISTRLE LUMaINTE{MCD JFE2uMambiay 284A0 199020865
4208y 1990=0649 3 2 DISPLLAY=NUMeSEG 28480 5082=7slb
A2082 1990=0730 3 7 DISPLAYeNUMwSEG 1wlHAR ,3eH RED 28480 5082=7611
A2083 19960710 3 DISPLAY4NUMSEG 1#CHAR  3eM RED 28480 5082«7611
A2084 19900730 3 DISPLAY=NUY@SEG 1wlHAR ,3er RED 28480 5082=7611
420858 19900730 3 DISPLAYeMNUMeSEGR 1wCHAR ,3aH REN 28480 SNBE2=Ts11
42086 19900730 3 DISPLAYeNUMeSEG 1=CHAR ,3eH RED 28480 S0A2=7pH11
42087 19900730 3 DISPLAYwNUMmSEG 1=CHAR 3eH RED 28480 S082=7611
A2D88 19900649 3 NISPLAYaNUMaSES 281480 S5082e7610
42D89 19950730 3 DISPLAYeNUwSEG 1e(AR ,3aH RED 28480 §082=T6t}
428 Snene9436 7 37 PLusHBTTON gwlvCs P,C, MOyNy 28480 506N=9438
282 5060e943p 7 PUSHRUTTON SWITCH P,C, MDUNT 28480 §040=943p
42873 S060=941s 7 PUSHRUTTION SAITCH P,C, MOUNT 28u8a ATLITTRY)
A28 4 50603430 7 PUSHBUTTON SWITEw P,C, MOURT 28480 SN60=943s
4285 S060=?4le 7 PUSHRUTTNAN SalTCH P,C, MOUNT 28480 50609430
A28¢ Sne0p=9436 7 PUSHBUTTAN SNITCH PoC, wDunT 28480 Sugheuds
4287 Sp60e9ule 7 PUSHBUTTON SalTCH P L, M0unT 28480 50603436
4283 50609430 7 PUSHRUTTINN SNITCH P.C, MIUNT 28480 SNeNeq4 e
4289 5060=943s 7 PUSHRLUTTON SAITCH P, C, MOUNT 28480 SHpN=943o
42810 S060e9436 7 PUSHBUTTON SWITCH P,C, MOUNT 28480 S0pNeFyle
a281: SnoGedde 7 PUSWRUTTUN Sa]Tem PoCye MOUMNT 28uB0 SJonN=94le
42812 S06Ce94le 7 PUSHBUTTION S41TCH PLC, “OUNT 28u8n §0pNe9ulb
42813 S06re9430 ? PUSHAUTTON §¢ 1T P.C, MOUMT 28480 S0oNelule
42814 S060e9436 7 PUSHRUTTNN 8nITC= P, C, MOUnTY 28480 Suble9yls
42815 S0hdm9ule 7 PUSHARUTTON SwITC~ P,C, “OUNT 2R4b0 50609438
42816 S060e%u030 7 PUSHRUTTON Se]TC- P, C, MOUMT 28u8o SNeN=qulh
A2817 S0e0e9dlb 7 PUSHBRUTINN §4ITCHR P,C, MOUNT 2BaBo Suahed4le
A28 13 5060e0u36 7 PUSHRLTTON §KITCH PoC, MOUMT 2Bu8y¢ S0e0e430
42519 5n60edule ? PUSHRUTYNN §41TC= PoC, MOUNT 28u80 Sitenequle
42820 §060eRU3b 7 PUSHRUTTI(N SAlTCR P,C, »OUMT 28480 5060e9436

See introduction to this section for ordering information
*Indicates factory selected value
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reading is within the selected limits, the reading will be
displayed. If the reading is above the upper limit, ‘‘HI”’
will be displayed. If the reading is below the lower limit,
“LO’’ will be displayed. The default (Turn-On/Reset)
values of the UPPER and LOWER registers are
+ 1999999 +9 and -—1999999+9, respectively. The
Pass/Fail feature is selected by the ‘“‘1’’ (PASS/FAIL)
key. Refer to Table 1-1 for the Pass/Fail accuracy
specificaitons.

3-83. A way to use the Pass/Fail feature, is to make
sure that a certain number of 1 K ohm resistors are
within a 1% tolerance. To do this, you first should store
the upper and lower accuracy limits into the 3456A’s
respective registers. In this case ‘1010’ is stored into
the UPPER register and a ‘“990°’ is stored into the
LOWER register. The next step is to select the ohms
function and the 1 K ohms range. After you have done
this, select the Pass/Fail math feature and start to
measure the resistors one at a time. If the resistor value
is within the 1% tolerance, in other words between
1.01 K ohms and .99 K ohms, the actual value of the
resistor will be displayed on the front panel. ““HI”’ will
be displayed for any readings above 1.01 K ohms and
“LO”’ will be displayed for any readings below .99 K
ohms.

3-84. dB.

3-85. This feature of the 3456A is a Ratio Measurement
of two voltages which is calculated and displayed in
Decibels (dB). The dB formula is:

vl
Y

where ‘X’ is the present measurement value and “‘Y”’
is the value in register Y. The default (Turn-On/Reset)
value in register Y is 1. The dB feature is selected by the
“9” (20 LOG X/Y) key. Refer to Table 1-1 for the dB
accuracy specifications.

dB = 20 Log

3-86. You can use the dB feature to measure the voltage
gain of an amplifier. First measure the input voltage to
the amplifier and store it into register Y. (You can store
the reading directly into Y without re-entering the
reading from the keyboard.) For this example a voltage
reading of .1 V is assumed. The next step is to measure
the amplifier’s output voltage and set the 3456A to the
dB math operation. The gain of the amplifier is then
displayed in decibels. Assuming that the amplifier’s out-
put voltage is 10 V, the dB equation becomes:

dB = 20 Log % - 20 Log %) — 20 Log 100 = 40

giving you a gain of 40 decibles.

3-87. dBm.

3-88. The dBm feature of the 3456A is used to calculate
a power ratio using a resistance as the reference. The

Operation

dBm equation is:
X2/R
1 mW

dBm = 10 Log ‘

where ““X’’ is the present measured value, ‘1 mW”’ is
the power reference, and “‘R”’ is the resistance reference
value to be entered by you. The default (Turn-
On/Reset) value in register R is 600 ohms. The dBm
math feature is selected by the ‘4’ [dBm (R)] key.
Refer to Table 1-1 for the dBm accuracy specifications.

3-89. The dBm feature can be used to measure the input
power of a speaker. In this example we assume an 8 ohm
speaker load and an input voltage of 10 volts. The for-
mula now becomes:

dBm = 10 Log |199/8 — 40.97
.001

giving you a value of 40.97 dBm.

3-90. Null.

3-91. The Null feature of the 3456A is described by the
formula:

Displayed Results = X - X,

where “‘X,”’ is the first measurement taken after the
Null feature has been selected and where “X’ is the
reading(s) after the first reading. When the “X;”
reading is first taken it is stored into register Z. That
reading is then subtracted from the following reading(s)
with the net present result displayed on the front panel.
Since the first reading is stored in register Z, you can
recall its value by recalling the register. The Null math
feature is selected by the ‘3>’ (NULL) key.

3-92. The Null feature can be used to make more ac-
curate 2-Wire Ohms measurements. To do this, short
the input leads together at the measuring point and
place the 3456A into the Null and 2-Wire Ohms mode.
The first reading taken, which is the lead resistance, is
stored into register Z. Remove the short from the input
leads and take the unknown resistance measurement.
The displayed reading is the total resistance measure-
ment minus the lead resistance, giving you an accurate
2-Wire Ohms Measurement. The Null formula
becomes.

Unknown Resistance = X - X; = X -R

where ‘X’ is the total unknown resistance (including
“R’’) and where ¢‘R’’ is the lead resistance.

3-93. Thermistor.
3-94. The 3456A makes temperature measurements us-

ing an externally connected thermistor, when selecting
this mode. To correctly do this operation, set the 3456A

3-15
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Table 6-2. Code List of Manufacturers.

Manufacturer Manufacturer Name Address
Number
H9027 Schurter AGH Luzern, Switzerland
00000 Any Satisfactory Supplier
01121 Allen-Bradley Co. Milwaukee, Wi 53204
01295 Texas Instr Inc. Semicond Cmpnt Div. Dallas, TX 75222
01928 RCA Corp Solid State Div. Somerville, NJ 08876
02111 Spectrol Electronics Corp. City of Ind, CA 91745
03888 KDI Pyrofilm Corp. Whippany, NJ 07981
04713 Motorola Semiconductor Products Phoenix, AZ 85062
07263 Fairchild Semiconductor Div. Mountain View, CA 84042
07716 TRW Inc. Burlington Div. Burlington, |IA 52601
17856 Siliconix Inc. Santa Clara, CA 95054
18324 Signetics Corp. Sunnyvale, CA 94086
19701 Mepco/Electra Corp. Mineral Wells, TX 76067
20940 Micro-Ohm Corp. El Monte, CA 91731
22229 Solitron Devices Inc. (FETS ICS) San Diego, CA 92123
24546 Corning Glass Works (Bradford) Bradford, PA 16701
27014 National Semiconductor Corp. Santa Clara, CA 95051
27167 Corning Glass Works {Wilmington} Wilmington, NC 28401
28480 Hewlett-Packard Co Corporate HQ Palo Alto, CA 94304
32293 Intersil Inc. Cupertino, CA 95014
34371 Harris Semicon Div. Harris-Intertype Melbourne, FL 32801
34649 Intel Corp. Mountain View, CA 85051
56289 Sprague Electric Co. North Adams, MA 01247
72136 Electro Motive Corp. Sub IEC Williamantic, CT 06226
72982 Erie Technological Products Inc. Erie, PA 16512
Table 6-3. Exchange Assemblies.
Part Number Part Number
Assembly Description for New Assembly for Exchange Assembly
A3 Qutguard Interface Logic 03456-66503 03456-69503
A4 Main Outguard Logic 03456-66504 03456-69504
A20 Inguard DC-Ohms-A/D Converter 03456-66590 03456-69590
Note: Includes A21 and A25
A30 Inguard Logic 03456-66530 03456-69530
A40 AC Converter 03456-66540 03456-69540

6-12. EXCHANGE ASSEMBLIES.

6-13. Exchange assembiies are factory repaired and
tested assemblies and are available only on a trade-in
basis; therefore, the defective assembly must be return-
ed for credit. For this reason, assemblies required for
spare parts stock must be ordered by the new assembly
part number listed in Table 6-4.

6-14. Most of the plug-in assemblies that contain active
components are available under the exchange program.
This allows service to be performed by assembly
replacement. Refer to Table 6-3 for the assemblies that
may be replaced on an exchange basis.

6-15. SERVICE KITS.

6-16. Three service kits are available to aid in the repair
of the 3456A.

1. Service Kit—Component Level Repair. This kit
includes service aids and selected spare com-
ponents necessary for efficient component level

repair. The part number of this service kit is
03456-69800.

2. Service Kit—Assembly Level Repair. This kit in-
cludes a set of all PC assemblies that contain ac-
tive components. This kit is designed to allow
assembly level repair when used in conjunction
with the exchange assembly program described in
Paragraph 6-12. The part number of this service
kit is 03456-69801.

3. Replacement Component Inventory. This kit con-
tains a selected set of spare components that are
most prone to failure. The kit does not include any
service aids or carrying case. This kit may be pur-
chased to obtain a larger inventory of spare com-
ponents than is supplied with the component level
repair service kit or to replenish depleted inven-
tories without the need to order the components
individually or purchase extra servicing aids. The
part number of this kit is 03456-69802.



Operation

to the ohms function. It is advisable to first select an
ohms range which corresponds closely to the resistance
value of the thermistor for the temperature to be
measured. When the Thermistor operation is selected,
the ohms reading (thermistor resistance) is then
calculated by the instrument and can be displayed either
in degrees C or degrees F dependent on which math
feature is selected. The Thermistor math operation with
the results displayed in degrees C is selected by the “‘6”’
(°C) key. The ‘5 (°F) key is used for degrees F. Refer
to Table 1-1 for the Thermistor accuracy specifications.
The recommended Thermistor can be ordered by -hp
Part Number 0837-0164. A package of 4 thermistors is
also available under Accessory Number 44414A. The
thermistor’s corresponding resistor value at high and
low temperature limits and at nominal room
temperature is:

Temperature Resistance
150°C 92.7 Ohms
25°C 5000 Ohms
-80°C 3684 K Ohms

3-95. Keep a couple of things in mind when using the
Thermistor mode. Choosing an optimum ohms range
for the termperature measurement has been mentioned
in the preceding paragraph. This is important for a
stable reading. You can use other ranges or autorange,
but the reading may be unstable. To demonstrate this,
choose a high ohms range for the thermistor. An ohms
reading is still taken and the temperature is still
calculated; but since a higher range is more sensitive for
low ohms values, the reading is not as stable. Autorange
may have the same effects, since there may be a dif-
ference from range to range. Another thing to keep in
mind is lead resistance. If 2-Wire Ohms is used, any lead
resistance is added to the thermistor resistance causing
an inaccurate temperature reading.

3-96. Statistics.

3-97. The Statistics math feature of the -hp- Model
3456A is used to make a Mean and Variance calculation
of reading(s) taken in any function. These calculations
are made when the instrument is set to the Statistics
(STAT) mode and after a measurement cycle is com-
pleted. The Mean value is then stored into the MEAN
register with the number of readings taken stored into
the COUNT register. The Variance value is stored into
the VARIANCE register with highest reading taken
stored into the UPPER register and the lowest reading
into the LOWER register. In addition, the first reading
taken is also stored into register Z. Except for the
Variance calculation, all other statistics calculations are
done after the first measurement cycle is completed. The
Variance calculation needs at least two readings to
calculate its value. The default values of the MEAN,
VARIANCE, COUNT, UPPER, LOWER, and Z
registers are 199999 +9, —00.000 —3 (0), 0, 1999999
+9, —1999999 +9, and O respecitvely. The Statistic
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mode is selected by the *2”" (STAT) key. To reset the
registers to their default values without pressing the
3456A’s RESET button or cycling power, select the
statistics function again by pressing the MATH button
and STAT key. Refer to Table 1-1 for the Statistics Ac-
curacy Specifications.

NOTE

Since the math calculations are made to 9
digits, certain accuracy limitations as shown
in Table 1-1 should be kept in mind.

3-98. Mean. The Mean (Average) value is calculated by
the formula:
1 € -
Mean M) = X, + < Y X-Xp=X
i=1

Where ‘X is the ‘“‘ith” reading taken after enabling
statistics, ‘‘X,’’ is the first reading taken after enabling
Statistics, and‘‘C’’ is the total number of readings taken
with the present reading (X) displayed on the front
panel. The present Mean value is in the MEAN register
and it, along with the other registers used in the
Statistics mode, can be recalled at any time by recalling
the appropriate register.

3-99, Variance. The Variance value is calculated by the
formula:

Variance (V) =
C C
z (Xi“x)z— — ):1 X;- X))

i=1 Cli =
C-1

Where ‘“X;”’ is the ‘“ith’’ reading taken after enabling
statistics, ““X,’” is the first reading taken after enabling
Statistics and ‘“C”’ is the total number of readings taken
with the present reading (X) displayed on the front
panel. The present Variance value is in the VARIANCE
register and it, along with the value(s) in the other
register(s), can be recalled at any time by recalling the
appropriate register.

3-100. Statistics Example. One way to use the Statistics
feature is to calculate the average value of a number of
resistors. Start by setting the 3456A to the ohms func-
tion and Single Trigger mode. Then select the Statistics
Math mode. Next connect the first resistor to the input
terminals and trigger the instrument (push the SINGLE
trigger button). Do the same for the other resistors after
the measurement cycle is completed. When all of the
resistors are measured, you can determine the average
value of the resistors by recalling the MEAN register.
The Variance of the register values can be recalled by
the VARIANCE register. To doublecheck the number
of resistors you have measured, recall the COUNT



SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION.

6-2. This section contains information for ordering
replacement parts. Table 6-4 lists parts in alphameric
order of their reference designators and indicates the
description, -hp- Part Number of each part, together
with any applicable notes, and provides the following:

a. Total quantity used in the instrument (Qty col-
umn). The total quantity of a part is given the first time
the part number appears.

b. Description of the part. (See abbreviations listed
in Table 6-1.)

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

d. Manufacturers part number.

6-3. Miscellaneous parts are listed at the end of Table
6-4.

6-4. ORDERING INFORMATION.

6-5. To obtain replacement parts, address order or in-
quiry to your local Hewlett-Packard Field Office. (Field
Office Locations are listed at the back of the Manual.)
Identify parts by their Hewlett-Packard Part Numbers.
Include instrument model and serial numbers.

6-6. NON-LISTED PARTS.

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

a. Instrument Model Number
b. Instrument Serial Number
c. Description of the part

. Function and location of the part

6-8. PARTS CHANGES.

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

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

designator column are available only for repair and ser-
vice of Hewlett-Packard Instruments.

Table 6-1. Standard Abbreviations.

ABBREVIATIONS
Ag silver Hz hertz icycle(s) per second) NPO negative positive zero sl shde
Al alurninum izero temperature coefficient) SPDT single pole double-throw
A ampere(s} [Is] nside diameter ns nanosecandis) = 10 - 9 seconds SPST single-pole single-throw
Au gold ympg impregnated nsr not separately replaceable
incd incandescent Ta tantalum
C capacitor ns insutationtedt it ohmis} TC temperature coefficient
cer ceramic obd order by description T2 titanum  dioxde
coef coefficient K kitohmis) = 10+ 3 obms oo outside diameter tog toggle
com common kHz wilohertz = 10 * 3 hertz tol tolerance
comp compositicn P peak tnm thmmer
conn connection L inductor pA picoampere(s) TSTR transistor
hn linear taper pc printed circutt
dep deposited tog loganthrmic taper pF picofaradisi 10 12 farads \ volt(s})
DPDT double-pole double-throw piv peak inverse voltage vacw alternating current working voltage
DPST double-pole single throw mA millamperets) - 10 - 3 amperes po part of var vanable
MHZ megahertz - 10+ 6 hertz pos position(s) vdcw direct current working voltage
elect electrolytic MQ megohmis) - 10+ 6 ohms poly polystyrene
encap encapsulated met tim metal him pot potentiometer w wattis}
mtr manutacturer pp peak-to-peak w with
£ taradis) ms milisecond pom parts per million wiv working inverse voltage
FET field effect transistor mtg mounting prec precision {temperature coefficient. WO without
xd fixed mv millvalttsi - 10 3 volts long term stability and:or tolerance} ww wirewound
WF microfaradts)
GaAs galhum arsenide us microsecondts) R resistor
GHz gigahertz = 10+ 9 hertz Vv microvoltis) = 10 8 volts Rb rhodium
gd guardied! my Mylar ®) rms root mean-square optimum value selected at factory
Ge germanium rot rotary average value shown {part may be omitted!
gnd groundied nA nancampere(st - 10 g amperes no standard type number assigned
NC normally closed Se selerium selected or special type
H henrylies) Ne neon sect section(s)
Hg mercury NO normally open S sihcon (® Dupont de Nemours
DESIGNATORS
A assembly FL filter Q transistor s terminal stnp
B motor HR heater QcRr transistor-diode u microcircuit
BT battery IC integrated circuit Ript resistor{pack} v vacuum tube, neon bulb. photocell. etc
c capacitor J jack RT thermistor w cable
CR diode or thyristor K relay S switch X socket
oL delay lne L inductor T transtormer XDS lampholder
DS tamp ™ meter T8 terminal board XF fuseholder
E misc electronic part MP mechamcal part TC thermocouple Y crystal
F fuse P plug TP test point z network
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register. For the lowest value, recall the LOWER
register and the UPPER register for the highest value.

3-101. READING STORAGE.

3-102. The Reading Storage feature of the 3456A
allows you to store into the instrument’s internal
memory a certain number of readings. The memory size
is 1400 bytes and since each reading takes 4 bytes of
memory up to 350 readings can be stored, depending on
available memory space. This is because the Program
Memory Operation of the 3456A (see Paragraph 3-200)
also uses the internal memory and, if used, reduces
memory space allowing fewer readings to be stored. The
number of storable readings can be determined by this
formula:

Memory Size - Memory Used = Memory Available
(rounded off to the lowest value)

For example, if you use 85 bytes of memory for the Pro-
gram Memory operation the total number of readings
you can store is:

1400 - 85 _ 32875

allowing you enough space for 328 readings.

3-103. The Reading Storage feature is enabled by press-
ing the front panel’s RDGS STORE button. The LED
next to the button then lights and the instrument starts
storing a reading when triggered. The LED turns off
when the feature is disabled or when the 3456A’s inter-
nal memory is full. To turn the Reading Storage feature
off, press the RDGS STORE button a second time. The
readings in the memory are cleared when the Reading
Storage is first turned on and the 3456A is triggered, by
the Self Test mode, and at Turn-On.

3-104. Readings are stored into memory with the most
recent reading as reading #1 and the preceding readings
as #2, #3, and so on. For example if you take 350
readings, the reading taken after enabling the feature is
#350 and the last reading taken is #1. The reading order
is important to keep in mind when recalling the
reading(s). Any or all of the readings can be recalled
either one at a time or they can be scrolled. These two
methods operate as follows.

a. Recalling Single Readings. To recall a single
reading from memory

1. Set the 3456A to Trigger Hold and then turn
Reading Storage on. The Trigger is set to Hold
because a trigger restarts the Reading Storage,
when enabled, and the previously stored readings
are cleared.

2. Next store the number corresponding to the
reading you wish to recall into register R (use store
method in Paragraph 3-60).

Operation

3. Then recall the R register (by pressing the
RECALL button and key “‘4’’).

The reading is then displayed on the front panel. When
you press the RECALL button again without pressing
the ““4” key, the following reading is then displayed.
Press the button again and the next reading is displayed,
and so on. Try the following example in which reading
#3 through #1 are recalled.

1. Press the HOLD trigger button and then press the
RDGS STORE button.

2. Store ““3” into register R by pressing the STORE
button and then key 4.

3. Recall the register by pressing the RECALL but-
ton and key 4. Reading #3 is now displayed on the
front panel.

4. Press the RECALL button again and reading #2 is
displayed.

5. Reading #1 is next displayed when the RECALL
button is again pressed.

b. Scroll Readings. This procedure is very similar in
recalling a single reading. The only difference is that the
reading number is entered into register R as a negative
number. When that register is then recalled the reading
which corresponds to the stored number is then dis-
played. The display time is determined by the DELAY
register value. The next reading is then displayed and
then the next reading and so on. Since the time between
readings is very short and makes it impossible to see the
readings, store a delay into the DELAY register. A 1 se-
cond delay, for example, will display each reading for 1
second. The last reading to be displayed is reading #1
and remains until the 3456A’s operation is changed.

3-105. The 3456A can also perform other operations
while recalling readings. When recalling a single
reading, the reading number is displayed before dis-
playing the actual reading. But since the display time is
determined by the value in the DELAY register, the
reading number may not be seen. Here again, a delay
has to be stored into the DELAY register. The reading
number is then displayed for a time determined by the
delay. Another operation you can do is to select a math
operation while the recalled readings are scolled. For in-
stance, select the Statistics math operation to find the
Mean, Variance, Upper, Lower, and Count values of
the stored readings. An example on how to use this
feature with 350 stored readings is as follows.

a. Press the HOLD trigger button and then the
RDGS STORE button.

b. Enter ‘“-350”’ into the R register to scroll the
readings starting with reading #350.
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Adjustments

2. Adjust calibration pot ‘M’ for a minimum
reading.

3. Continue adjusting calibration pot ‘“M’’ in the
same direction until the reading noted in Step 1 is
reached (within + 2 counts).

j. Repeat Steps h and i until both readings converge
with each other (within + 2 counts). Remove the short.

k. Set the 3456A to the ACV +DCV function and
Autorange.

1. Set the DC Standard for a .01 V dc output and con-
nect it to the 3456A’s input terminals. Check the
reading.

m. Remove the DC Standard. Set the AC Calibrator
fora .01 V, 1 kHz output and connect it to the 3456A’s
input terminals.

n. Set the 3456A to the ACV function and check the
reading.

0. Set the AC Calibrator to .1 V. Check the 3456A’s
reading.

p. Do the same for an AC Calibrator output of .5 V,
1V,10V, 100V, and 700 V.

q. Set the AC Calibrator for a .01 V, 100 kHz out-
put. Check the reading.

5-10
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r. Do the same for an AC Calibrator output of 1 V,
10V, 100 V, and 1000 V.

s. Set the AC Calibrator for a 1 V, 250 kHz output.
Check the reading.

t. Do the same for an AC Calibrator output of 10 V,
250 kHz.

u. Set the AC Calibrator for a1 V, 20 Hz output and
turn the 3456A’s Filter ““ON’’. Check the reading.

v. Set the 3456A to the ACV + DCYV function. Check
the reading.

w. Turn the 3456A’s Filter ‘“‘OFF”’ and disconnect
the AC Calibrator from the input terminals.

x. Connect the DC Standard to the 3456A with its
High output to the 3456A’s RATIO REF HIGH and
VOLTS HIGH terminals. Connects the Standard’s Low
output to the 3456A’s RATIO REF LOW and VOLTS
LOW terminals. Refer to Figure 5-5 for the connection.

y. Set the 3456A to ACV +DCV/DCYV Ratio func-
tion. Check the reading.

z. Disconnect the test equipment from the 3456A.
This completes the Combined Performance Test and
Adjustments.



Operation

¢. Select the Statistics math operation by pressing the
MATH button and then the ‘2>’ (STAT) key.

d. Recall the R register by pressing the RECALL but-
ton and then the ‘4’ (R register) key. The scrolled
readings should now be displayed.

e. When the scrolling is completed (no updating of
the display), the reading’s Mean, Variance, and Count
values can now be determined by recalling register
MEAN, VARIANCE, and COUNT respectively.

3-106. VOLTMETER COMPLETE.

3-107. The voltmeter complete connector is a BNC con-
nector which outputs a sync signal during the measure-
ment cycle . The signal itself is composed of an approx-
imately 330 nanosecond wide negative going TTL level
pulse. One way to use the sync signal is to advance a
scanner, like the -hp- Model 3497A. To do this, connect
the 3456A’s voltmeter complete output to the scanner’s
channel advance input. Once the connection is made,
the scanner advances to the next channel during the
3456A’s measurement cycle. The voltmeter complete
output is designed to drive at least one TTL input.

3-108. GUARDING.
3-109. General.

3-110. The Guarding Terminals on the -hp- Model
3456A can be used to reduce or cancel error causing
common-mode voltages. Figure 3-9 gives three methods
of making guard connections. A Guard Terminal on the
3456A is used to make the connections. Both the front
panel and the rear panel have a Guard Terminal. For
most measurements the terminal should be connected to
the common (Low) input terminal. This is done inter-
nally in the instrument when the Guard Switch is in the
IN position. Each of the Guard Terminals use a separate
switch for a connection to each of the common ter-
minals, with the switches located above their respective
Guard Terminals.

3-111. Guarding Information.

3-112. Detailed information on guarding methods and
the purpose of guarding can be found in -hp- Applica-
tion Note Number 123, ‘‘Floating Measurements and
Guarding”’. This application note is available through
your nearest -hp- Sales and Service Office.

3-113. FRONT/REAR SWITCH LOCKOUT.

3-114. The Model 3456A is provided with an interlock
for the Front/Rear Switch. This has been provided for
you to lock the switch either for the front or rear ter-
minals, preventing any quick changes from front to
rear. The switch is locked in the front position when the
arrow marked on the lock is pointing toward the
FRONT lettering. In the rear position the arrow is point
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to the REAR lettering. A procedure to install and
remove the lock is given in Appendix B.

3-115. REMOTE OPERATION.
3-116. General.

3-117. The following gives instrument dependent infor-
mation necessary to remotely operate the -hp- Model
3456A over the Hewlett-Packard Interface Bus
(HP-IB). Directions for mechanical interface connec-
tions to the HP-IB are given in Section II (see Paragraph
2-18) of this Manual. You should be familiar with the
front panel (local) operation of the instrument before
attempting to use the 3456A in the remote (HP-IB)
operating mode. The front panel operational informa-
tion is located in the Operating Characteristics
paragraphs (starting with Paragraph 3-10) in this section
of the Manual.

NOTE

HP-IB is Hewlett-Packard’s implementation
of IEEE Std. 488-1975, ‘‘Standard Digital
Interface for Programmable Instrumenta-
tion”’,

3-118. HP-IB Description (in Appendix A).

3-119. A general description of the HP-IB is in this
Manual’s Appendix A. Refer to it for any non 3456A
related HP-IB information. Included in the appendix is
a worksheet you can use to tabulate the 3456A°’s HP-IB
capabilities and of other Bus compatible devices. It is
assumed, in the following paragraphs, that you are
knowledgeable about the HP-IB.

3-120. 3456A Response to Bus Messages.

3-121. The following paragraphs deal with the im-
plementation of the HP-IB using the 3456A. The instru-
ment’s Bus capabilities are listed in Table 3-5. The
following also explains the 3456A’s response to Bus
Messages, also known as Meta Messages.

Table 3-5. Interface Functions.

Mnemonic Interface Function Name
SH1 Source Handshake Capability
AH1 Acceptor Handshake Capability
T5 Talker (Basic Talker, Serial Poll, Talk Only Model,
Unaddressed to Tatk if Addressed to Listen)
L4 Listener (Basic Listener, Unaddressed to Listen if
Addressed to Talk)
SR1 Service Request Capability
RL1 Remote/Local Capability
PPO No Parallel Poll Capability
DC1 Device Clear Capability
DT1 Device Trigger Capability
CO No Controller Capability
E1 Open Collector Bus Drivers
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m. Set the 3456A to the 4-Wire Ohms function and
the 100 K ohm range. Connect the 10 K ohm resistor to
the input terminals and check the reading.

n. Disable the 3456A’s Autozero feature. Check the
reading.

0. Set the 3456A to the 2-Wire O.C. Ohms function
and enable the Autozero feature. Connect the 100 K
ohm resistor to the input terminals and check the
reading.

p. Set the 3456A to the 4-Wire O.C. Ohms function.
Check the reading.

q. Disconnect the 100 K ohm resistor from the
3456A. This completes the Ohms Test and Adjustments.

5-31. ACV Test and Adjustments.

5-32. Refer to Table 5-4 for the ACV Test and Adjust-
ment Limits.

5-33. Equipment Required.

AC Calibrator (Fluke Model 5200A/5215A)
DC Standard (Systron Donner Model M107)

5-34. Test and Adjustment Procedure.

a. Press the 3456A’s RESET button. Set the instru-
ment to the ACV function.

Adjustments

b. Set the AC Calibrator for a1 V, 1 kHz output and
connect it to the 3456A’s input terminals.

¢. Set the 3456A to the 100 V range. Adjust calibra-
tion pot ““K”’ for a 01.000 + 1 count reading.

d. Set the 3456A to the 1 V range and adjust calibra-
tion pot “‘L’’ for a 1.00000 + 3 counts reading.

e. Set the 3456A to the 1000 V range and adjust either
calibration pot ‘“M”’ or ‘““N’’ for a 001.00 +2 counts
reading.

f. Repeat Steps ¢, d, and e in the given order until all
the readings are within the limits.

NOTE

Calibration pots “K’°, “L*’, and ‘M or N’
interact with each other and should be ad-
Jjusted until the readings converge.

g. Disconnect the AC Calibrator from the 3456A.
Short the 3456A’s input terminals.

h. Set the 3456A to the ACV + DCV function and the
1 V range. Adjust calibration pot *‘N’’ for a minimum
reading.

i. Set the 3456A to the ACV function and do the
following:

1. Note the 3456A’s displayed reading.

Table 5-4. ACV Test and Adjustment Limits.

Step # Input to 3456A Set-Up and Configuration A:l:t" Test Limits

1 Open Press RESET .- .- -

2 1V, 1 kHz ACV, 100 V Range K 00.999 to 01.001

3 1V, 1kHz 1 V Range L .993997 to 1.00003

4 1V, 1kHz 1 kV Range Mor N 000.98 to 001.02

5 Short ACV +DCV, 1 V Range N Minimum

6 Short ACV M + 2 counts of reading in Step 5

7 .01vDC ACV +DCV, Autorange .- .00943 to .01057

8 .01V, 1 kHz ACV .- .00944 to .01056

9 1V, 1 kHz ACV .- .09940 to .10060
10 .5V, 1 kHz ACV .- .49920 to .50080
11 1V, 1kHz ACV .- - .99895 to 1.00105
12 10V, 1 kHz ACV 9.9895 to 10.0105
13 100 V, 1 kHz ACV 99.895 to 100.105
14 700V, 1 kHz ACV .- 698.61 to 701.39
15 .01V, 100kHz ACV .00725 to .01275
16 1V,100kHz ACV .- .99200 to 1.00800
17 10V, 100 kHz ACV .- 9.9200 to 10.0800
18 100V, 100 kHz ACV - - 99.200 to 100.800
19 700V, 100 kHz ACV - 693.10 to 706.90
20 1V, 250kHz ACV .- .94370 to 1.05630
21 10V, 250 kHz ACV 9.4370 to 10.5630
22 1V, 20 Hz Filter On .- .99640 to 1.00360
23 1V, 20 Hz ACV +DCV .- .99640 to 1.00360
24 .01 VDCto Filter Off .- .99889 to 1.00111

REF H to V H | ACV+DCV/DCV Ratio
and REFLto VL
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A. BEST CONNECTION -GUARD CONNECTED TO LOW AT SOURCE.
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Operation

has priority over other trigger conditions. If the 3456A
is triggered during a measurement cycle, the cycle is
aborted. If the instrument is executing a measurement
cycle, it will be aborted upon receipt of a Bus Trigger.
The 3456A has to be programmed to ‘‘listen’’ to execute
the trigger.

3-126. Clear.

3-127. The Clear Message sets the 3456A to the turn-on
state. This action is similar to pressing the RESET but-
ton on the instrument’s front panel. The Clear, Turn-
On, and Reset differences are listed in Table 3-6.

Table 3-6. 3456A Clear, Home, and Reset Differences.

Program
Memory
and
Status Byte | HP-1B Reading
Byte Address HaRr::vez:re Storage Time
Reset Reset Clear
Power-On Y Y Y Y = 3 sec
Reset Y Y N N <.5 sec
Clear Y N N N < 5 msec
Home Y N N N <5 msec

Note: Y =YES, N=NO

Figure 3-9. Guard Connections.
3-122. Data.

3-123. The Data Message is used to transfer informa-
tion between the 3456A and the controller. It is used
either to send data or receive data. A description is as
follows.

a. Send Data is the 3456A’s set up information (set to
DCYV, etc.). The instrument has to be in Remote and
Listen (a listener) and the controller a Talker.

b. Receive Data is the 3456A’s output. This includes
readings and instrument status. To send the data, the
3456A is the talker and the controller is a listener.

3-124. Trigger.

3-125. The Trigger Message causes the 3456A to initiate
a measurement cycle. It is an HP-IB Trigger and triggers
the instrument in any front panel Trigger mode, since it

3-128. Remote.

3-129. The 3456A is in the local front panel mode when
first turned on. A Remote Message allow the 3456A to
be controlled over the HP-IB. In Remote, the front
panel controls are disabled (except the LOCAL button)
and are then controllable over the HP-IB. The instru-
ment’s initial set up is determined by the front panel set-
ting before being placed in remote.

3-130. Local.

3-131. This message clears the remote operation of the
3456A and enables the front panel operation. Pressing
the front panel LOCAL button also sets the instrument

to local, provided the button has not been disabled by
the Local Lockout Message (see next paragraph).

3-132. Local Lockout.

3-133. This message disables the 3456A’s Local Front
Panel controls, including the LOCAL button. The
message is in effect until the message is cleared over
the HP-IB or power is cycled.

3-134. Clear Lockout and Set Local.

3-135. This message places the 3456A to local and
clears the Lockout.

3-136. Require Service (SRQ).

3-137. The Require Service Message (SRQ) is indepen-
dent of all other HP-IB activity and is sent on a single
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Table 5-3 Ohms Test and Adjustment Limits.

Step # | Input to 3456A Set-Up and Configuration Ag‘::t Test Limits
1 Open Press RESET -- -
2 Open Set to 6 dig. resolution --- .- -
3 4-Wire Short 2-Wire Ohms .- -00.0024 to 00.2024
4 4-Wire Short 4-Wire Ohms - - -00.0024 to 00.0024
5 10 KQ 4-Wire Ohms F 9.99997 + 3 to 10.00003 +3
6 1 KQ 4-Wire Ohms G 999.999 to 1000.001
7 100 Q 4-Wire Ohms .- 99.9946 to 100.0054
8 100 KQ 4-Wire Ohms H 99.9999 + 3 to 100.0001 +3
9 1 MQ 4-Wire Ohms | 999.999 + 3 to 1000.001 +3
10 10 MQ 4-Wire Ohms J 9.99996 + 6 to 10.00004 +6
11 1 MQ 2-Wire Ohms .- 999.938 + 3 to 1000.062 + 3
12 10 KQ 4-Wire Ohms .- 9.9996 + 3 to 10.0004 +3
100 K Range
13 10 KQ Autozero Off .- - 9.9994 + 3 to 10.0006 +3
14 100 KQ Autozero On --- 99.9976 + 3 to 100.0024 +3
. 2-Wire O.C.
15 100 K@ 4-Wire 0.C. .- 99.9978 + 3 to 100.0022 +3

DC STANDARD

DIGITAL VOLTMETER

3456-5-6

SYSTRON DONNER MODEL M107A CONNECTED TO hp 3456A
I CHASSIS GROUND ——— oo oo —

1y 082 —x |LL.23225230 8
NI RERE N R i R Ol R e e 7
1K

Figure 5-6. DC Common Mode Rejection Test.

e. Connect the 10 K ohm Standard Resistor to the
3456A’s input terminals. Adjust calibration pot *‘F’’ for
a 10.00000 +3 =+ 1 count reading. Refer to Figure 5-4
on how to connect the 10 K ohm and other Standard
Resistors to the instrument.

f. Disconnect the 10 K ohm resistor from the 3456A
and connect the 1 K ohm Standard Resistor to the input
terminals. Adjust calibration pot ‘‘G” for a 1000.000
+ 1 count reading.

g. Disconnect the 1 K ohm resistor and connect the
100 ohm resistor to the input terminals. Check the
reading.

h. Disconnect the 100 ohm Standard Resistor and
connect the 100 K ohm Standard Resistor to the input
terminals. Adjust calibration pot ‘“H”’ for a 100.0000
+3 + 1 count reading.

i. Disconnect the 100 K ohm Standard Resistor and
connect the 1 M ohm Standard Resistor to the input ter-
minals. Adjust calibration pot ““I”’ for a 1000.000 + 3
+ 1 count reading.
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j. Disconnect the 1 M ohm Standard Resistor and
connect the 10 M ohm Standard Resistor to the input
terminals. Adjust calibration pot “J”’ for a 10.00000
+6 +4 count reading.

k. Disconnect the 10 M ohm Standard Resistor and
connect the 1000 M ohm Resistor Assembly to the input
terminals. Check the reading.

1. Set the 3456A to the 2-Wire Ohms function and
connect the 1 M ohm resistor to the input terminals.
Check the reading.

REFERENCE VOLTS
{4 WIRE) 12 WIRE) GUARD
3456-5-7

Figure 5-7. 4-Wire Ohms Short.
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line called the SRQ line. Its state is either true or false,
with low being true and high being false. When the Re-
quire Service Message is sent and more than one device
on the HP-IB has the capability to send this message,
the user must decide which device is sending the mes-
sage. This is done by conducting a ‘‘Serial Poll’’ for the
device(s) on the Bus. The device polled responds by sen-
ding a Status Byte. The Status Byte indicates whether
the device has requested service and if so, for what
reason. If the device polled shows that it did not send
the Require Service Message, the other devices would
typically be polled. Paragraph 3-140 describes the
3456A’s Status Byte.

3-138. When the 3456A sends a Require Service
Message, the front panel SRQ LED is on. The message
and LED are cleared when the 3456A is polled, although
some of the messages are cleared by the instrument (i.e.
Front Panel SRQ, Program Memory Complete, and
Data Ready). The following are the conditions that can
cause a Require Service Message.

Front Panel SRQ (can be cleared by the 3456A)

Program Memory Execution Complete (can be clear-
ed by the 3456A)

Data Ready (can be cleared by the 3456A)

Trigger Too Fast

Illegal Instrument State/Internal Error/Syntax Error

Program Memory Error

Limits Failure

3-139. The 3456A requires service only if told to do so.
It has to be programmed to output the Require Service
Message for the previously listed conditions. This is
done by setting the Service Request Mask. The mask is
set by sending certain program codes to the 3456A and
is explained in Paragraph 3-169.

3-140. Status Byte.

3-141. The Status Byte Message is output by the 3456A
in response to a Serial Poll. Each bit represents a
message. Table 3-7 lists the bits which are defined as
follows.

NOTE

Remember to set the SRQ mask to output
the Require Service Message.

a. Front Panel SRO. A Require Service Message can
be output when pressing the 3456A’s front panel SRQ
button. The button is only enabled in Local operation.

b. Program Memory Execution Complete. A Re-
quire Message is output when the 3456A’s internally
programmed operation, called Program Memory, is
completed. Information on the Program Memory Oper-
ation is in Paragraph 3-200.

c. Data Ready. A Require Service Message is output
when the 3456A°s measurement cycle is completed (e.g.
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a DCV reading is taken). More information on Data
Ready is in Paragraph 3-206.

Table 3-7. Status Byte Definition.

Octal | Decimal | p. L
Code Code Bit Definition
101 65 0 | Front Panel SRQ - When the front panel

SRQ button is pressed, this Require Ser-
vice is output. Pressing the button a se-
cond time will clear the Service Request.

102 66 1 [Program Memory Execution Complete
-Indicates to the controller that all the
program codes in the 3456A’s internal
memory are executed. The Require Ser-
vice condition is cleared when the Pro-
gram Memory is executed again.

104 68 2 | Data Ready - Indicates to the controlier
that measurement data is ready to be
output. The Require Service is cleared
when a new measurement cycie is ini-
tiated.

110 72 3 |Trigger Too Fast - Indicates that the
3456A was triggered while executing a
measurement cycle. This only occurs in
External Trigger.

120 80 4 lillegal Instrument State - Indicates that
the 3456A is unable to do an operation
pecause of an invalid set-up (e.g. 1O M
ohm range in DCV)

Internal Error - Indicates a failure in the
3456A

Syntax Error - Indicates to the controller
that invalid Program Code(s) where sent
to the 3456A (e.g. code F9)

140 96 5 [Program Memory Error - Indicates that
the Program Memory Execution com-
mand or the Test function was stored in
memory, or an overflow of memory oc-
curred while loading into memory.

300 192 7 |Limits Failure Indicates that the
Pass/Fail measurement made is out of
the selected limits.

Note: Bit 6 is not in this table, because it is the SRQ bit.

d. Trigger Too Fast. This Require Service Message is
output if the 3456A is triggered while outputting data
over the HP-IB. This can only be caused by the External
Trigger.

e. Illegal Instrument State/Internal Error/Syntax
Error. This Message is output for the following condi-
tions:

1. Illegal Instrument State. An Illegal Instrument
State is when the 3456A is, for example, unable to
complete internal operations. An example is pro-
gramming the instrument to the 10 M ohm range
while in the DCV function. This range is invalid in
the DCV function.

2. Internal Error. An Internal Error occurs is when
a digital failure occurs in the 3456A. If this may
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ee. Uprange the 3456A to the 1000 V range. Uprange
the Reference Divider’s QOutput Voltage switch to
1000 V. Check the 3456A’s reading.

ff. Downrange the DC Standard to + 10 V and then
downrange the Reference Divider’s Input Voltage
switch to 10 V.,

gg. Downrange the Reference Divider’s Output
Voltage switch to 1 V and set the 3456A to the 10 V
range (take out of Autorange).

hh. Reverse the 3456A’s input leads for a -1 V
reading. Check the reading.

ii. Set the Reference Divider’s Output Voltage switch
to 5 V. Check the 3456A’s reading.

jj. Turn the DC Standard’s Output off and discon-
nect the DC Standard, Transfer Standard, and 3456A
from the Reference Divider.

kk. Set the Transfer Standard for a 10 V output and
connect it to the 3456A with the input leads reversed
(‘*‘+” output to VOLTS LOW and ‘‘-”’ output to
VOLTS HIGH). Check the reading.

11. Change the Number Of Power Line Cycles In-
tegrated on the 3456A to 100 by entering a ‘‘100”’ into
the N CYC INT register. Check the reading.

mm. Change the Number Of Power Line Cycles In-
tegrated to 1, .1, .01 then to 10 by entering “1”’, *“.1”’,
€.01”, and ‘10"’ into the N CYC INT register, respec-
tively. Check readings.

nn. Turn the 3456A’s Filter ‘“ON’’ and check the
reading.

oo. Turn the 3456A’s Filter and Autozero ‘“OFF”’.
Check the reading.

pp. Press the RESET button on the 3456A and con-
nect the Transfer Standard’s High Output to the
3456A’s RATIO REF HIGH and VOLTS HIGH ter-
minals. Connect the Standard’s Low Output to the
3456A’s RATIO REF LOW and VOLTS LOW ter-
minals. Refer to Figure 5-5 for the connection.

qq. Set the 3456A to the DCV/DCYV Ration func-
tion. Check the reading.

rr. Disconnect the Transfer Standard from the 3456A
and set the 3456A to the DCV function and 1 V range.

ss. Connect the 1 K resistor (-hp- Part Number
0698-1021) between the 3456A’s VOLTS HIGH and
VOLTS LOW terminals, as shown in Figure 5-6. Make
sure the GUARD terminal is connected to the VOLTS
HIGH terminal (Guard Switch ““OUT”’).

Adjustments

DIGITAL VOLTMETER DC TRANSFER

hp 3456A STANDARD
FLUKE 731B
[ — R
0 T S R R R R
— JEUW TS R U B S | @ D
—t RS T T Y S Y S B %
o O

)

3456-5-5

Figure 5-5. Ratio Test Connection.
tt. Record the 3456A’s reading.

uu. With the DC Standard’s Output off, connect it
between the 3456A’s chassis and VOLTS HIGH ter-
minal, as shown in Figure 5-6.

vv. Set the DC Standard for a + 100 V output and
turn its output on.

ww. The 3456A’s reading should be within
0.000010 V of the recorded reading in Step tt.

xx. Disconnect the test equipment from the 3456A.
This completes the DCV Test and Adjustments.

5-27. Ohms Test and Adjustment.

5-28. Refer to Table 5-3 for the Ohms Test and Adjust-
ment Limits.

5-29.Equipment Required.

Standard Resistor:

(100 ohm =+ .0005%; Guildline Model 9330/100)
(1 K ohm =+ .0005%; Guildline Model 9330/1K)
(10 K ohm = .001%; Guildline Model 9330/10K)
(100 K ohm =+ .001%; Guildline Model 9330/100K)
(1 M ohm + .002%; Guildline Model 9330/1 M)
10 M ohm = .01%; Guildline Model 95206)

Resistor Assembly:

(1000 M ohm
03456-67902)

+.2%; -hp- Part Number

5-30. Test and Adjustment Procedure.

a. Press the 3456A’s RESET button and set the
instrument to the 6 Digit display and 2-Wire Ohms con-
figuration.

b. Short the VOLTS and RATIO REF (4WRQ
SENSE) terminals as shown in Figure 5-7.

¢. Check the 3456A’s reading.

d. Set the 3456A to the 4-Wire Ohms function.
Check the reading.

5-7
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happen, refer the instrument to a Service Trained
Person.

3. Syntax Error. A Syntax Error is when invalid pro-
grams codes are sent to the 3456A. An invalid pro-
gram code is F9.

f. Program Memory Error. This error occurs under
the following two conditions.

1. When trying to execute the program memory from
memory (program codes X1 in program memory)
and when enabling the Internal Test from memory
(program codes TE1 in memory). Both conditions
terminate the Program Memory Operation.

2. When exceeding internal memory space during
program memory loading (storing more than 1400
bytes into memory).

g. Limits Failure. A Limits Failure occurs when a
limit is exceeded in the 3456A’s Pass/Fail math opera-
tion. More information on the Pass/Fail feature is in
Paragraph 3-81.

3-142. The Status Byte Message in Figure 3-10 is
represented in octal code. Each bit, except for bit 6, in-
dicates a particular Require Service condition. Bit 6
(seventh bit) is the Service Request bit and is true when
service is required. The bit lets the controller know that
a Require Service condition exists. Remember, set the
SRQ mask to output the Require Service Message.

3-143. If the SRQ mask has been set for more than one
condition, more than one bit of the Status Byte Message
may be true. For example:

a. A Require Service condition sets bits 1, 2, and 6
true. (Remember, bit 6 is true for any Require Service.)
The conditions are caused by Program Memory Execu-
tion Complete and Data Ready.

b. The Status Byte looks like:

b bg
lof1loJolof1]1]o]

NOTE

A ‘17 in this example indicates a true condi-
tion.

Operation

c. The byte is output in octal code and the correspon-
ding octal number is:

0l 000 110
106
The resultant decimal number of octal 106 is 70.
3-144. Status Bit.
3-145. The 3456A does not respond to a Parallel Poll.

NOTE

The Status Bit is not part of the Status Byte
Message and should not be confused with
the bits in the Status Byte Message.

3-146. Pass Control.
3-147. The 3456A does not have controller capabilities.
3-148. Abort {Interface Clear).

3-149. All HP-IB communication is terminated, in-
cluding the 3456A’s Bus communication. Control is
returned to the system controller. The Abort Message
does not remove the 3456A from remote control.

3-150. 3456A Addressing.

3-151. HP-IB requires that a device on the Bus needs to
be identified as a Listener or a Talker, in order to ex-
ecute the Bus Messages and commands. Because of this
requirement, each device on the HP-IB has a unique
““listen”” and ‘‘talk’’address to distinguish themselves
from each other. The device is then able to receive pro-
gramming instructions when addressed to listen or sent
data when addressed to talk.

3-152. The 3456A’s address is set by the address switch
located at the instrument’s rear panel. The switch is a
seven section ‘“DIP”’ switch with five switches used for
address selection, as shown in Table 3-8. The sixth
switch is not used and the seventh switch sets the instru-
ment to the ‘“Talk-Only’’ mode (see Paragraph 3-154).
The 3456A’s allowable address settings are listed in
Table 3-8. Its factory address setting is a listen address
of 22 decimal (ASCII character ‘‘6”’) and a talk address
of 54 decimal (character “V’’).

F7Jb6lb5 [b4 lb3 I b2 | b1 ]bO |

Limits Failure
Service Request
Program Memory Error

Front Panel SRQ
Program Memory Execution Complete
Data Ready

Internal Error

lliegal Instrument State }
Syntax Error

Trigger Too Fast

Figure 3-10. Status Byte.
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e. Do the same for the 1 V, 10V, 100 V, and 1000 V
ranges.

f. Set the 3456A to Autorange and remove the short.

g. Set the DC Transfer Standard for a + 10 V output
and connect it to the 3456A’s VOLTS input terminals.
Make sure the ““ +’’ output is connected to the 3456A’s
VOLTS HIGH terminal.

h. Adjust the 3456A’s calibration potentiometer ‘‘B’’
for a + 10.00000 V + 1 count reading on the display. If
“‘unable’’ to adjust to the required reading, go to the
next step. If ‘‘able’’ to adjust to the required reading, go
to Step j.

i. Do the following:

1. Turn calibration potentiometer ‘‘B’’ completely
counterclockwise.

2. Turn adjustment ‘“A’’ until the 3456A’s reading is
as close to + 10 V as possible. If the reading is
higher than + 10.00000 V, turn adjustment ‘A"’
one position for a less than + 10 V reading.

3. Adjust calibration pot ‘‘B’’ for a + 10.00000 + 1
count reading.

j. Set the Transfer Standard for a + 1 V output.

k. Adjust calibration pot “‘C’’ for a + 1.000000 V
+ 1 count reading.

1. Disconnect the DC Transfer Standard from the
3456A’s input.

m, Set the 3456A to the 100 mV (100 -3) range and
short its input terminals.

n. Turn on the 3456A’s Null Math feature. Remove
the short after the instrument has taken a reading.

o. Using short pieces of number 20 AWG (or thinner)
insulated solid copper wires, connect the Transfer Stan-
dard and the DC Null Voltmeter to the Reference
Divider as shown in Figure 5-2 and 5-3.

p. Turn the DC Standard’s output off. Using 24 inch
or shorter shielded cables equipped with banana-plug
connectors, connect the DC Standard and the 3456A to
the Reference Divider as shown in Figure 5-2 and 5-3.

q. Set the Standard Cell Voltage switches on the
Reference Divider to correspond with the output voltage
setting of the Transfer Standard. Normally the Transfer
Standard’s switches should be set to the voltage value of
the Standard Cell used to calibrate the Transfer Stan-
dard.

5-6
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r. Zero the DC Null Voltmeter on the 3 microvolt
range and then set it to the 300 microvolt range.

s. Set the Reference Divider’s Input Voltage switch to
100 V and center its Coarse and Fine Adjust controls.

t. Set the Reference Divider’s Output voltage switch
to.1V,

u. Set the DC Standard for an output voltage of
+ 100 V and turn its output on.

v. Set the Reference Divider’s Standard Cell switch
to the ““Locked’’ position. Adjust the DC Standards
Output for a zero reading on the DC Null Voltmeter.

w. Downrange the DC Null Voltmeter and adjust the
Reference Divider’s Coarse and Fine controls for a
““Null’”’ reading (0 reading) on the Null Voltmeter’s 3
microvolt range.

x. Set the Reference Divider’s Standard Cell switch
to the OPEN position.

y. Set the Reference Divider’s Standard Cell switch
to MOMENTARY, and if necessary, readjust the Di-
vider’s Fine Control for a null indication on the Null
Voltmeter. Release the Standard Cell switch.

NOTE

The Divider’s Fine Control may have to be
readjusted, when the Output Voltage switch
is set to another position.

z. Adjust the 3456A’s calibration pot “‘D’’ for a
+ 100.0000 -3 V + 5 counts reading.

aa. Turn the 3456A’s Math operation off.
bb. Uprange the 3456A to the 100 V range.

cc. Uprange the Reference Divider’s Output Voltage
switch to 100 V. Adjust the 3456A’s calibration pot
“E” for a + 100.0000 V + 1 count reading.

Always uprange the Reference Divider’s In-
put Voltage switch before upranging Stan-
dard before downranging the Reference
Divider’s Input Voltage switch.

dd. Uprange the Reference Divider Input Voltage
switch to 1000 V and then uprange the DC Standard to
+ 1000 V. Allow about ten minutes for the Reference
Divider to warm-up and stabilize.
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NOTE

Setting the 3456A°s Address Switch to the
Listen Address’ corresponding decimal code
will also set the Talk Address.

INSTRUMENT
TALK ADDRESS

ONLY 5 1

oo ol

@ POSITION {DOWN) 1 POSITION (UP)
NOT USED
ASCI| Code
Character Address Switches 5-bit
Listen Talk A5 A4 A3 A2 A1 Decimal Code
SP @ 0 0 0 0 o} 00
! A 0 0 0 0 1 01
B 0 0 0 1 0] 02
# c 0o 0 0 1 1 03
$ D 0 4] 1 0 o} 04
% E 0 [0} 1 0 1 05
& F [¢] o} 1 1 o} 06
‘ G 0 0 1 1 1 07
{ H ] 1 o} 0 0 08
) | 0 1 0 0 1 09
* J 0 1 0 1 o} 10
+ K 0 1 0 1 1 1
L 0 1 1 0 0 12
- M 0 1 1 0 1 13
. \N 0 1 1 1 0 14
/ [e] 0 1 1 1 1 15
Q P 1 0 0 0 0 16
1 Q 1 0 0 0 1 17
2 R 1 0 0 1 0 18
3 S 1 0 0 1 1 19
4 T 1 [} 1 o} 0 20
5 U 1 0 1 0 1 21 3456A
6 \ 1 0 1 1 o 22-a~ FACTORY
7 w 1 0 1 1 1 23 Setting
8 X 1 1 0 0 0 24
9 Y 1 1 0 0 1 25
: z 1 1 0 1 0 26
; { 11 0 11 27
< \ 1 1 1 0 0 28
- i 11 1 0 1 29
> ~ 1 1 1 1 0 30

Table 3-8. 3456A Address Codes.

3-153. Instrument address commands are usually in this
form:

universal unlisten, device talk, device listen.

The universal unlisten command removes all listeners
from the HP-IB to allow only the addressed listener to
receive information. The information is sent by a talker
which is designated by the device talk code.

3-154. Talk-Only (No Controller).

3-155. Setting the 3456A to the ““Talk-Only”’ mode can
provide measurement data to another device, like a
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printer, without a Bus controller. The 3456A is placed
to the ““Talk-Only”’ mode by setting the rear ‘‘DIP”’
switch to the mode (set the seventh switch to *“1°’). Once
this is done measurement data is output after each trig-
ger. Instrument set up (function, range, etc.) is done
from the front panel.

3-156. 3456A HP-IB Programming.

3-157. Now that the basic HP-IB operation is known,
the next thing is to program and use the 3456A over the
Bus. First, determine the measurement or instrument
operation you want. Then determine the 3456A’s pro-
gram codes. The codes are ASCII characters transmit-
ted over the HP-IB to the instrument.

3-158. Once you have defined the instrument criteria
and program codes, next write an algorithm on how to
make the measurement. When you have done this, con-
vert the Algorithm to controller language. Refer to your
controller’s operating manual for the language.

3-159. Algorithm.

3-160. The algorithm should show exactly how to set up
and use the instrument in a certain function. To simplify
the algorithm, use the twelve Bus Messages as key words
in the algorithm. The messages are repeated here for
your reference.

DATA

TRIGGER

CLEAR

REMOTE

LOCAL

LOCAL LOCKOUT
CLEAR LOCKOUT AND SET LOCAL
REQUIRE SERVICE
STATUS BYTE

10. STATUS BIT

11. PASS CONTROL
12. ABORT

R N

3-161. The definitions of the Bus Messages are given in
this manual’s Appendix A, Paragraph A-11.
Remember, refer to your controller manual to convert
the messages. If you have an -hp- Model 9825A Con-
troller, the controller’s Extended /0 Manual (-hp- Part
Number 09825-90025) has a listing of the codes. For the
9835A/B, refer to the 1/0 Programming Manual (-hp-
Part Number 09835-90060). If your controller manual
does not have a code conversion chart, you may be able
to use the technical description of the messages located
in Appendix A.

3-162. Here is an example Algorithm for the 3456A.
Note that only the key words are used, not the codes.

a. In this algorithm, the 3456A is set up to make a
DCV measurement, output it over the HP-IB and print
the reading. The program ends if the 3456A sends a Re-
quire Service Message. The algorithm is as follows.
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k. Remove the short from the input terminals. This
completes the ACV Adjustments.

5.21. COMBINED PERFORMANCE TEST AND ADJUST-
MENTS.

5-22. The Combined Performance Test and Adjust-
ments are separated into three main areas, DCV, Ohms,
and ACV. The procedures must be followed in the order
they are presented, starting with the DCV Test and Ad-
justments. Also read the general information pertaining
to the Performance Test (excluding the test procedures)
in this Manual’s Section IV, if it has not been done. This
information is necessary to do the Performance Test
part of the following Test and Adjustment procedures.
Allow a 1 hour warm-up time for the following tests and
adjustments or inaccuracies may result.

5-23. DCV Test and Adjustments.

5-24. Refer to Table 5-2 for the DCV Test and Adjust-
ment Limits.

5-25. Equipment Required.

Reference Divider (Fluke Model 750A)

DC Transfer Standard (Fluke Model 731B)
DC Standard (Systron Donner Model M107)
DC Null Voltmeter (-hp- Model 419A)

Adjustments

5-26. Test and Adjustment Procedure.

a. Disconnect the 3456A’s input terminals from any
external circuitry and press the TEST button. Make sure
the instrument passes its Self-Test (see Paragraph 3-17).
Press the TEST button again.

NOTE
Be sure the input terminals are open and the
Guard switch is in the “IN’’ position when

the Self-Test is enabled.

b. Press the 3456A’s RESET button and short its
VOLTS input terminals.

NOTE

Pressing the RESET button automatically
sets the 3456A to DCV, Autorange, Internal
Trigger, and 5 Digit Display.

¢. Set the 3456A to the 6 Digit mode by storing ‘6’
into the N DIG DISP register.

d. Set the 3456A to the 100 mV (100 -3) range. Make
sure the reading is within the limits shown in Table 5-2.

Table 5-2. DCV Test and Adjustment Limits.

Adjust

Pot Test Limits

Step # | Input to 345BA Set-Up and Configuration
1 Open Self Test
2 Short Press RESET
3 Short Set to 6 dig. resolution
4 Short .1 V Range
5 Short 1 V Range
6 Short 10 V Range
7 Short 100 V Range
8 Short 1 kV Range
9 +10V DC Autorange
10 +1VDC Autorange
11 Short .1 V Range Null
Math On
12 .1vDC .1V Range Null
Math On
13 .- Null Math Off
14 +100 v DC 100 V Range
15 + 1000 VvV DC 1 kV Range
16 -1vDC 10 V Range
17 -5vDC 10 V Range
18 -10 v DC 10 V Range
19 -1o0v DC Int. = 100
20 -10v DC Int. =1
21 -10v DC Int. = .1
22 -10v DC Int. = .01
23 -10 v DC Int. = 10, Filter On
24 -10 v DC Filter Off, Autozero Off
25 Open Press RESET
26 10 Vv DCto .-
REF H to VH
and REFLtoV L
27 --- CMR Test

--- -00.0024 -3 to +00.0024 -3

.- -.000004 to +.000004

.- -0.00002 to + 0.00002

.- -00.0003 to + 00.0003

.- -000.002 to + 000.002
A&B +9.99999 to + 10.00001

C +.999999 to 1.000001
D +99.9995 -3 to + 100.0005 -3
E +99.9999 to + 100.0001

.- +999.867 to + 1000.133
.- -.99997 to -1.00003

--- -4.99994 to -5.00006
.- -9.99990 to -10.00010
.- - -9.99990 to -10.00010
.- -9.99986 to -10.00014
- -9.9991 to -10.0009

.- -9.992 to -10.008

.- -9.99990 to -10.00010
.- - -9.99989 to -10.00011

.99998 to 1.00002
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1. ABORT all previous operations

Set the 3456A to REMOTE

. CLEAR the 3456A

. LOCAL LOCKOUT the Instrument
. Send DATA to set up the 3456A to

a) the dc function

b) autorange

¢) hold trigger

d) set SRQ mask to Illegal Instrument State,
Internal Error, and Syntax Error.

6. TRIGGER the 3456A

7. Send the measurement DATA to the controller
and store in a variable

8. Check the 3456A to see if it REQUIRE’s SER-
VICE

9. If REQUIRE SERVICE, check the STATUS
BYTE; otherwise skip the next step

10. If the 3456A sent the STATUS BYTE, it did RE-
QUIRE SERVICE and the program is ended

11. Print out the DATA from the variable
12. CLEAR LOCKOUT AND SET LOCAL

13. End program
3-163. Programming the 3456A over the HP-IB.

3-164. Programming the 3456A is done by DATA
messages. Remember, DATA is sent or received. The
DATA received by the 3456A is for instrument set up
(function, range, etc.). The DATA sent by the 3456A is
output data. Included in the following paragraph are
programming examples of the Bus Messages and the
algorithm. They are given in the HP-IB format, HPL
(9825A Controller Language), and Enhanced Basic
(9835A/B and 9845B Controller Language).

3-165. Program Codes (Data received hy the 3456A).

3-166. Program codes are used for the 3456A’s set up
information. A listing of the codes is in Table 3-9. The
instrument must be in ‘‘remote’’ and ‘‘listen’’ to receive
the codes. An example is as follows.

a. HP-IB Format:

CMD MODE  DATA MODE

P
F1 R1 MO T4

S —"—
2 U 6
universal unlisten command j —Ehold trigger
controller *‘talk’’ address math off
3456A ‘‘listen’’ address

autorange
dc volts function

Operation

b. HPL (9825A Controller Language).
wrt 722,F1 R1 M0 T4’

¢. Enhanced Basic (9835A/B, 9845B Controller Lan-
guage).

OUTPUT 722;*F1 R1 M0 T4”
NOTE

The ‘7’ in the ‘722’ address code is the
9825A, 9835A/B and 9845B Controllers 1/0
Card select code.

NOTE

The spaces between the program codes
(FispaceR1, etc.) shown in the example are
not necessary. They are only included to
separate the different program codes.

3-167. Storing into Registers (Y, Z, Delay, etc.) over the
HP-IB.

3-168. Storing into register is similar to the front panel
method. First enter the number to be stored and then
store it into the register. The following examples shows
how to do it, by storing ‘10"’ into the Number of
Readings/Trigger register. The DCV function’s pro-
gram codes is also included in the example to show that
other than register program codes can be in the same
string.

a. HP-IB Format.

CMD MODE  DATA MODE
——— —e
? U 6 FIL 10SIN

unlisten commandJ
controller *‘talk’’ address

3456A’s “listen’’ address

store 10 readings into register
N (# of Readings)
DC Function

b. HPL (9825A Controller Language).
wrt 722,“F1 10STN”’

c. Enhanced Basic (9835A/B, 9845B Controller
Language).

OUTPUT 722;F1 10STN”’

In the example, “‘F1’’ and ‘‘10STN”’ is separated by a
space to keep the numbers apart. This is not necessary
but may be less confusing. You can, however, enter a
“W”’ instead of a space. The “W’’ is ignored by the
3456A but can be used to separate numerical entries
from commands. The same program string with “W?”’
looks like this:

“FIW10STN"’
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5-15. OHMS ADJUSTMENT.
5-16. Equipment Required.

Standard Resistors:

1 K ohm =+.0005% (Guildline 9330/1K or
9330A/1K)

10 K ohm =+.001% (Guildline 9330/10K or
9330A/10K)

100 K ohm +.001% (Guildline 9330/100K or
9330A/100K)

1 M ohm =+ .002% (Guildline 9330/1M)

10 M ohm + .01% (Guildline 95206)

5-17. Adjustment Procedure.

a. Press the 3456A°s RESET button and set the in-
strument to the 6 Digit Display and 4-Wire Ohms con-
figuration.

b. Connect the 10 K ohm Standard Resistor to the
3456A’s input terminals. Adjust calibration pot *“F’’ for
a 10.00000 + 3 + 1 count reading. Disconnect the Stan-
dard Resistor.

NOTE

The Standard Resistors are connected in the
4-Wire configuration, as shown in Figure

5-4.
vaLTsS
RATIO REF 2WRO
4WR {1 SENSE 4WRN GUARD
STANDARD
RESTSTOR : ©
3456-5-4

Figure 5-4. Standard Resistor Connection.

¢. Connect the 1 K ohm Standard Resistor to the in-
put terminals. Adjust calibration pot “G’ for a
1000.000 + 1 count reading. Disconnect the Standard
Resistor.

d. Connect the 100 K ohm Standard Resistor to the
input terminals. Adjust calibration pot ‘““H’’ for a
100.0000 + 3 + 1 count reading. Disconnect the Stan-
dard Resistor.

e. Connect the 1 M ohm Standard Resistor to the in-
put terminals. Adjust calibration pot ‘‘I’’ for a 1000.000
-3 + 1 count reading. Disconnect the Standard Resistor.

5-4
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f. Connect the 10 M ohms Standard Resistor to the
input terminals. Adjust calibration pot “‘J” for a
10.00000 + 6 + 4 counts reading. Disconnect the Stan-
dard Resistor. This completes the Ohms Adjustments.

5-18. ACV ADJUSTMENTS.
5-19. Equipment Required.

AC Calibrator (Fluke Model 5200A)
5-20. Adjustment Procedure.

a. Press the 3456A’s RESET button and set the in-
strument to the ACV fuction.

b. Set the AC Calibrator fora 1 V, 1 kHz output and
connect it to the 3456A’s VOLTS input terminals.

¢. Set the 3456A to the 100 V range and adjust the in-
strument’s calibration pot ‘““K’’ for a 01.000 + 1 count
reading.

d. Set the 3456A to the 1 V range and adjust calibra-
tion pot *“L” for a 1.00000 + 3 counts reading.

e. Set the 3456A to the 1000 V range and adjust either
calibration pot *““M”’ or “N’’ for a 001.00 + 2 counts
reading.

f. Repeat Steps ¢, d, and e in the given order until all
the readings are within the limits.

NOTE

Calibration pots “°K”’°, ““L”’, and “M or N’
interact with each other and should be ad-
Jjusted until the readings converge.

g. Disconnect the AC Calibrator from the 3456A.
Short the 3456A°’s input terminals.

h. Set the 3456A to the ACV + DCV function and the
1 V range. Adjust calibration pot ““N’’ for a minimum
reading.

i. Set the 3456A to the ACV function and do the
following:

1. Note the 3456A’s displayed reading.

2. Adjust calibration pot “M” for a minimum
reading.

3. Continue adjusting calibration pot *‘M’’ in the
same direction until the reading noted in Step 1 is
reached (within + 2 counts).

j. Repeat Steps h and i until both readings converge
with each other (within =+ 2 counts).
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Table 3-9. 3456A Program Codes.

Control

Program Code

FUNCTION

RANGE

TRIGGER

AUTOZERO

FILTER

TEST

REGISTERS

MATH

READING STORAGE

SYSTEM OUTPUT MODE

DISPLAY

QUTPUT FORMAT

CLEAR-CONTINUE
NUMERIC SEPARATOR

HOME COMMAND
FRONT/REAR SWITCH SENSE
EOI

PROGRAM MEMORY

Shift Function Off {Unshifted)
DCV

ACV

ACV +DCV

2 Wire K Ohms

4 Wire K Ohms

Shift Function On (Shifted)
DCV/DCV Ratio

ACV/DCV Ratio

ACV +DCV/DCV Ratio
0.C. 2 Wire K Ohms

0.C. 4 Wire K Ohms

Auto

100 mV or .1 K Ohms
1000 mV or 1 K Ohms
10 Vor 10 K Ohms
100 V or 100 K Ohms
1000 V or 1 M Ohms
10 M Chms

100 M Ohms

1000 M Ohms

Internal
External
Single
Hold

On
Off

On
Off

On
Off

Storing into Registers
Recalling Registers

Number of Readings

Number of Digits Displayed
Number of Power Line Cyc. Int.
Delay

Mean Register {Read only)
Varience Register (Read only}
Count Register (Read only)
Lower Register

R Register

Upper Register

Y Register

Z Register

Off

Pass/Fail

Statistic (Mean, Variance, Count)
Null

dBm

Thermistor (°F)

Thermistor (°C)

Scale [(X - 2)/Y]

%Error [(X - Y)/Y x 100]

dB (20 Log X/Y)

On
Off

On
Off

On
Off

Packed Format On
Packed Format Off {ASCIl Format)

Active

Separates Numbers (e.g. FIW10STN)
Software Reset

1 = Front, O = Rear

Enable
Disable

Load Program (Syntax) On
Load Program (Syntax) Off
Execute Program Memory

SO
F1
F2
F3
F4
F5
S1
F1
F2
F3
F4
Fb5

R1
R2
R3
R4
RS
R6
R7
R8
R9

ST

RS1
RSO

SO1
SO0

D1
DO

P1
PO

CL1

SWi1
01

L1

X1

Model 3456A
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DIGITAL VOLTMETER

DC STANDARD
SYSTRON DONNER MODEL M107A

O O
@ L

ho 3456A
:_J_J-JJ_’JJJ 4' I
RN R R [ (U [ B R | e} O
S o e 497 ok
44 ad0004 T3 Taad s ©
REFERENCE DIVIDER
FLUKE 750A
| | SENSE
D NULL g:Ei\/ CUTPUT
VOLTMETER c o
hp 419A 0C9 Q0000 DC TRANSFER
B STANDARD
FLUKE 731B

50

3456-5-2

Figure 5-2. DCV Test Equipment Connection.

I. Set the Standard Cell Voltage switches on the
Reference Divider to correspond with the output voltage
setting of the Transfer Standard. Normally the Transfer
Standard’s output should be set to the voltage value of
the Standard Cell used to calibrate the Transfer Stan-
dard.

m. Zero the DC Null Voltmeter on the 3 microvolt
range and then set it to the 300 microvolt range.

n. Set the Reference Divider’s Input Voltage switch
to 100 V and center its Coarse and Fine Adjust controls.

o. Set the Reference Divider’s Output Voltage switch
to.l V.

INPUT // \ 0uUTPUT
YOLTAGE VOLTAGE
O—»0 T O—C
]
lOO\/% 160V ‘
04*—(:
I
10v$ 10V
O g0
% HIGH
e — 2456A
—0C ; INPUT & (g
NULL ¢
[ STANDARD < ‘ VOLTHETER I
! Ty
! b
— ?—ogﬁ\w/kg
H &
o TRANSFER"%T
= STANDARD ——
] l_ ;
i ;

o

3456-5-3

Figure 5-3. DCV Test Equipment Connection

p. Set the DC Standard for an output voltage of
100 V and turn its output on.

q. Set the Reference Divider’s Standard Cell switch
to the ““Locked” position. Adjust the DC Standard
Output for a zero reading on the DC Null Voltmeter.

r. Downrange the DC Null Voltmeter and adjust the
Reference Divider’s Coarse and Fine controls for a
“null” reading (0 reading) on the Null Voltmeter’s 3
microvolt range.

s. Set the Reference Divider’s Standard Cell switch to
the OPEN position.

t. Set the Reference Divider’s Standard Cell switch to

MOMENTARY, and if necessary, readjust the
Divider’s Fine Control for a null indication on the Null
Voltmeter. Release the Standard Cell switch.

NOTE

The Divider’s Fine Control may have to be
readjusted, when the Output Voltage switch
is set to another position.

u. Adjust the 3456A’s calibration pot ‘‘D”’ for a
100.0000 -3 V + 5 counts reading.

v. Turn the 3456A’s Math off. Uprange the instru-
ment to the 100 V range.

w. Uprange the Reference Divider’s Output Voltage
switch to 100 V. Adjust the 3456A’s calibration pot
“E”’ for a 100.0000 V +1 count reading.

x. Remove the test equipment from the 3456A. This
completes the DCV Adjustments.
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3-169. Programming the SRQ Mask.

3-170. Program codes are used to set the SRQ Mask.
Use the programming procedure in Paragraph 3-165 to
send the codes. Remember, the 3456A has to be in
“remote’’ and ‘‘listen’’ to receive the codes. Since the
Status Byte Message is in octal, the mask is programmed
in octal by using the corresponding octal codes of the
message. For example, bit 2 (Data Ready) is to be set
and is done by sending its octal code, 004. The following
example illustrates this.

a. HP-IB Format.

CMD MODE  DATA MODE

? U 6
unlisten command—_]—
controller *‘talk’” address
3456A “‘listen’” address

b. HPL (9825A Controller Language).

SM004

1551 mask where 02 is the

octal code for bit 1 of the
Status Byte Message

wrt 722, <“SM004”’

¢. Enhanced Basic (9835A/B, 9845B Controller
Language).

OUTPUT 722; “‘SM004”

3-171. Any, all, or combinations of the Require Service
conditions can be set by programming the SRQ mask.
All the bits can be disabled by programming the mask to
“0009"

3-172. 3456A's Measurement DATA (Data sent by the
3456A).

3-173. 3456A measurement data can be sent to the con-
troller in two different formats, ASCII or Packed For-
mat. The following explains the formats.

3-174. ASCIHl Format.

3-175. Output Statement. The 3456A’s output data in
the ASCII Format consists of 14 bytes and is in this
form:

+ D .DDDDDDE + D CR EOI LF

Polarity of measurement (a ** + _T —E Line Feed
is send for ac measurement) End or Identify (if enabled)
Carriage Return

Overrange digit (1 or 0)

Measurement reading expressed
in scientific notation (the D is a
decimal digit)

NOTE

The decimal point in the output statement is
“free field’’ and can move to any place on
the left side of the “E’’ and the right of the
overrrange digit.

Each character in the output statement is one byte and
adds up to 14 bytes (the Carriage Return and Line Feed

Operation

are one character each). The first digit (D) is the over-
range digit and is either 1°” or *‘0’’. The decimal point
can be anywhere between the right of the overrange digit
(shown in this example) and the left of the exponent
(‘*‘E”’). The Carriage Return and Line Feed are used to
terminate the output statement. The End or Identify
(EOI) line is normally set by the 3456A prior to the Line
Feed if enabled. The EOI statement can be disabled over
the HP-IB (see Paragraph 3-186).

3-176. Overload Output Statement. The output state-
ment from an overload condition is in this form:

+ 1999999.E9 CR EOI LF

T L Line Feed

End or Identity (it enabled)
Carriage Return

Polarity of Overload
Overload Indication

The overload polarlity depends on the type of overload
condition. A ‘‘+” is normally output when a measure-
ment overload is present. A ‘‘-”’ can be output when a
math overload condition is present.

3-177. Multiple Reading Output. The output statement
for multiple readings (Number of Readings per Trigger
feature) is similar to the normal output statement. The
only difference is that no Carriage Return (CR), Line
Feed (LF), and End or Identify (EOI) is output until all
readings are taken. A comma (,) is used in their place to
separate the readings. An example for 3 multiple
readings is as follows:

+D.DDDDDDE + D,-DD.DDDDE + D,
+DDD.DDDDE-D CR EOI LF

3-178. Packed Format.

3-179. Unlike the ASCII Format, the Packed Format
outputs 4 bytes instead of 14. A faster reading transfer
is possible using the Packed Format. Before the 3456A
can output readings in the packed mode, it must be
remotely programmed. The codes are ‘“‘P1’" (see Table
3-9) to enable and ‘‘P0’’ to disable the Packed Format.
The ASCII Format is automatically selected at turn-on.

3-180. Output Statement. Once the 3456A is program-
med to output data in the Packed Format, each
measurement is output in 4 bytes. Each byte shows a
certain part of the measurement data. Here is a graphic
description of the packed mode.

First Byte

b- ha

“Joo]o]o]n]- Tor]
txponent S\gnj ‘ T Tf()\crmngc (I or i)

Polanty of Measurement

Expenent

Eaponent [ SD (Least Sigmticant Digity

NOTE

The decimal point in the Packed Format is
implied to the Overrange Digit’s left.
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5-9. ADJUSTMENT LOCATION.

5-10. All the adjustments for the 3456A are located
behind a front panel section located at the front input
terminals (see Figure 5-1). This section must be removed
when doing any 3456A Adjustments. A procedure to
remove the section is as follows:

a. Locate the front panel section.

b. Remove the section by loosening the hold down
screws located at the section’s left and right side.

¢. Once the screws are loosened, remove the front
panel section. One way to do it is to hold both of the
loosened screws and pull the front panel section perpen-
dicular and away from the 3456A’s front.

STEP #1: LOOSEN SCREWS

”

STEP #2: REMOVE PANEL SECTION

CALIBRATION POTS

Figure 5-1. 3456A Adjustment Location.
5-11. DCV ADJUSTMENT.

5-12. The 3456A has to be warmed-up for at least 1
hour before doing any adjustments. The test equipment
used for the DCV Performance Test is also used for the
DCV Adjustments. Refer to Section 1V, Paragraph 4-6
for the critical specifications and requirements.

5-2
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5-13. Equipment Required.

Reference Divider (Fluke Model 750A)

DC Transfer Standard (Fluke Mode 731B)
DC Standard (Systron Donner Model M107)
DC Null Voltmeter (-hp- Model 419A)

5-14. Adjustment Procedure.

a. Press the 3456A’s RESET button and set the
instrument to the 6 digit mode by storing ‘‘6’’ into the N
DIG DISP register.

b. Set the DC Transfer Standard for a 10 V output
and connect it to the 3456A’s VOLTS input terminals.
Make sure the ‘ +’’ output is connected to the 3456A’s
VOLTS HIGH terminal.

c. Adjust the 3456A’s calibration potentiometer ‘‘B’’
for a +10.00000 V =+ 1 count reading on the display. If
unable to adjust to the required reading, go to the next
step. If able to adjust to the required reading, go to Step
e.

d. Do the following:

1. Turn calibration potentiometer ‘‘B’’ completely
counterclockwise.

2. Turn adjustment ‘“A’’ until the 3456A’s reading is
as close to + 10 V as possible. If the reading is
higher than + 10.00000 V, turn adjustment “A”’
one position for a less than + 10 V reading.

3. Adjust calibration pot “B’’ for a + 10.00000 V
+ 1 count reading.

e. Set the DC Transfer Standard to 1 V.

f. Adjust calibration pot ‘“‘C”’ for a + 1.000000 V
+ 1 count reading.

g. Disconnect the DC Transfer Standard from the
3456A’s input.

h. Set the 3456A to the 100 mV (100 -3) range and
short the input terminals.

i. Turn on the 3456A’s Null math feature, take an
offset reading, and then remove the short.

j. Using short pieces of number 20 AWG (or thinner)
insulated solid copper wires, connect the Transfer
Standard and the DC Null Voltmeter to the Reference
Divider as shown in Figure 5-2 and 5-3.

k. Turn the DC Standard’s output off. Using 24 inch
or shorter shielded cables equipped with banana-plug
connectors, connect the DC Standard and the 3456A to
the Reference Divider as shown in Figure 5-2 and 5-3.
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Second Byte
b- by

D b b DL DD DD
T T

Measurement’ s MSD Moy ———

——— 2nd Measurement Dign
Signiticant Digioy
Third Byte

b- b

o b b bbb

e

Ard Measurement Digit L——— th Measurement Digit

Fourth Byte

h- P
e
D DD bibD DID D

S
nt Digin — J— Measurement's LSD (heast

Significant Digit)

Sth Measerenic

The sign (polarity) is indicated with *“+°” as a *‘0”” and
“. asa **1”’. The exponent and the measurement digits
are in packed Binary Coded Decimal (BCD). The
decimal point is implied to the overrange digit’s left.
The End or Identify (EOI) line is normally set prior to
the 4th byte.

3-181. Overload Output Statement. The Overload Out-
put Statement in the Packed Format follows the same
number convention as the ASCII overload statement.
The difference is that the numbers representing the
overload condition is output in the Packed mode.

3-182. Muitiple Reading Output. No delimiters are us-
ed between the readings with the End or Identify (EOI)
being suppressed. The EOI will not be activated until all
readings are output.

3-183. Unpacking the Packed Output. Since only four
bytes of data is output in the Packed Format, some sort
of unpacking should be done for the reading(s) to make
sense. This is done simply by converting each 8 bit
binary number to a decimal number. An unpacking pro-
gram using Enhanced Basic (9835A/B, 9845B Con-
troller Language) is in Appendix A.

3-184. Reading the 3456A’s Output Data.

3-185. First choose the output format you wish to use.
The ASCII Format is chosen in this example. To output
data, the 3456A has to be addressed to “‘talk’’ and the
device receiving the data is the listener. Here is an exam-
ple.

a. HP-IB Format.

25V +D.DDDDDDE + D CR EOI LE

unlisten command J E Line Feed

controller ““listen’" address End or tdentify (if enabled)
3456A's "talk’” address Carriage Return
3456A°s output data
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b. HPL (9825A Controller Language).
red 722,A

c. Enhanced Basic (9835A/B, 9845B Controller
Language).

ENTER 722;A
NOTE

Although it is not specified in the HP-IB
Format, the output of the 3456A is normally
stored in a variable. This is the reason why
variable ““‘A”’ is used in the controller
language examples.

3-186. Disabling the End or Identify (EOI) Statement.

3-187. The End or Identify (EOI) statement can be
disabled over the HP-IB for a faster transfer of
readings. This is done by sending program codes ‘O’
to the 3456A using the programming procedure in
Paragraph 3-165. Disabling the EOI statement and us-
ing the 3456A’s Internal Trigger mode allows the faster
possible reading transfer. The EOI statement is enabled
by sending codes ‘‘O1’’ and at turn-on.

3-188. System Output Mode.

3-190. With the 3456A’s System Output Mode enabled,
a new measurement cycle is not initiated until the pre-
sent reading is output by the instrument. The reading is
output by addressing the 3456A to ‘‘talk’’. Once this is
done, a new measurement cycle is started. As long as the
System Qutput mode is enabled and no reading is out-
put, the instrument does not take any new readings. The
mode is an advantage when using controllers slower
than the 3456A. For example, if the Number of
Readings per Trigger operation is selected to output
readings, the readings are output one after another. A
slow controller may not be able to accept the readings at
the 3456A’s output speed and loose some or all
readings. The System Output mode prevents this from
happening. The 3456A waits until the controller is able
to receive data. The mode is enabled by sending pro-
gram codes ‘“SO1’’ and disabled by codes ‘“SO0”’. Use
the programming procedure in Paragraph 3-165 to send
the codes.

3-191. Home Command.

3-192. The Home Command is used to reset the 3456A
to the same conditions as sending the CLEAR message,
except faster. The differences between Home, Clear,
Reset, and Turn-On are listed in Table 3-6. The Home
Command is sent by program code ‘‘H’’ using the pro-
gramming procedure in Paragraph 3-165.



SECTION V
ADJUSTMENTS

5-1. INTRODUCTION.

5-2. This section of the manual has the complete adjust-
ment procedure for the Model 3456A. After performing
the adjustment procedure, the instrument should meet
its 24 hour specifications. Included in this section is also
a combined Performance Test and Adjustment Pro-
cedure. This may be used in place of the separate Per-
formance Test and Adjustment procedure.

5-3. EQUIPMENT REQUIRED.

5-4. The test equipment required for each adjustment
procedure is listed at the beginning of each procedure
and also in Table 1-2 and 4-1. If the recommended test
equipment is not available, use substitute equipment

that meets the critical specification as listed in the
tables. A summary of the test equipment’s critical
specifications and requirements is given in this Manual’s
Section IV Paragraph 4-4.

5.-5. ADJUSTMENT INTERVAL.

5-6. The 3456A should be adjusted at a 90 day interval,
after repair, or if it fails the Performance Test.

5.7. ADJUSTMENT SEQUENCE.

5-8. The 3456A Adjustments must be performed in the
order they are presented in the procedure and Table 5-1,
starting with the DCV Adjustment.

Table 5-1. 3456A Adjustments.

Adjustment 3456A 3456A Input to Displayed Tolerance g .
Step # Pot Function Range the 3456A Reading in Counts General and Set-Up Information
1 Reset the 3456A. Set to 6 digit.
Connect GUARD to LOW.
2 A&B pCcv 10V +10V DC + 10.00000 +1 Adjustment ‘“A’’ is coarse; "'B’’
is fine.
3 C DCV 1V +1VvDC + 1.000000 +1
D DCV 100 mV +.1vDC + 100.0000 -3 +5 Enable the 3456A’s Null Math
feature to correct the 100 mV
offset.
5 E DCV 100 V +100 Vv DC +100.0000 +1
Set the 3456A to the 4-Wire
Ohms function.
7 F 4-W Ohms 10 kQ 10 K ohm 10.00000 +3 +1
8 G 4-W Ohms 1 kQ 1 K ohm 1000.000 +1
9 H 4-W Ohms 100 kQ 100 K ohm 100.C000 +3 +1
10 | 4-W Ohms 1000 k@ 1 M ohm 1000.000 +3 +2
11 J 4-W Ohms 10 MQ 10 M ohm | 10.00000 +6 +10
12 Set the 3456A to the 5 Digit
mode.
Repeat Steps 13, 14, and 15
13 K ACV 100 v 1V, 1kHz | 01.000 +1 until readings converge.
14 L ACV 1V 1V, 1kHz 1.00000 +3
15 MorN ACV 1000 V 1V, 1kHz | 001.00 +6
16 N ACV +DCV 1V Short Minimum +2
17 M ACV 1V Short See Note +2 Repeat Steps 16 and 17 until
readings converge.

Note: For steps 16 and 17, do the following:

1. Note the 3456A’s reading after adjusting pot “N'".

2. Adjust pot ““M"* for a minimum reading and then continue adjusting the

pot until the noted reading in Step 16 is reached.

5-1
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3-193. Front/Rear Switch Position.

3-194. The Front/Rear Switch position can be remotely
determined over the HP-IB. This is done by sending
program codes ‘“‘SW1”’ to the 3456A and then reading
its output. If ¢“0’’ is output, the switch is set to REAR
and ““1”’ indicates FRONT. Use the programming pro-
cedure in Paragraph 3-165 to send the codes and the
procedure in Paragraph 3-184 to read the output data
(switch position). The output is as follows:

tor0 CREOILF
Output in ASCII format with the Line Feed

1’ indicating the FRONT posi- End or Identify (if enabled
tion and “*0’* the REAR position Carriage Return

3-195. Complete Program Example.

3-196. After you know how to program the 3456A
using the HP-IB, the next step is to write a program of
the algorithm in Paragraph 3-162. Again, the program
is given in the HP-IB Format, HPL (9825A Controller
Language), and Enhanced Basic (9835A/B, 9845B Con-
troller Language).

a. HP-IB Format.

1. Interface clear ABORT all previous operation

2. U6 REMOTE the 3456A

3. ?2U6 004 CLEAR the instrument

4. 021 LOCAL LOCKOUT the
3456A (including the other
devices on the controller’s
select code)

5. U6 Send DATA to set up the in-

FIR1T4SM020 15 strument to the dc function,
12 autorange, hold trigger, and
set SRQ bit 4 mask (15 is CR
and 12 is LF)
6. 7U6 010 TRIGGER the 3456A
7. 7USV Send the measurement DATA
+D.DDDDDDE+D to the controller and store in
015 EOI 012 a variable
8. 75V 030 If REQUIRE SERVICE,
check the STATUS BYTE;
otherwise skip the next step
(the 030 is the Serial Poll
enable)
No STATUS BYTE is sent by
the 3456A (the 031 is the Serial
Poll disable)
Print out the DATA in vari-
able A
CLEAR LOCKOUT AND
SET LOCAL (in this case,
only for the 3456A)

Ends the program

9, 10. 031

11. Controller Lan-
guage
12. ?2U, 001

13. Controller Lan-
guage

Operation

b. HPL (9825A Controller Language).

0:cli7 ABORT

1: rem 722 REMOTE 3456A

2: clr 722 CLEAR 3456A

3:1llo7 LOCAL LOCKOUT

4: wrt 722, DATA. Set up instrument
“FIR1T4SM020”’

5:trg 722 TRIGGER 3456A

6: red 722,A DATA.Output of 3456A into

variable
REQUIRE SERVICE?
If no STATUS BIT, skip the

7:rds (722) — S
8:if S=0; gto 10

next line

9: stp Stop the program

10: prt A Print output DATA in
variable

11: Icl 722 CLEAR LOCKOUT AND
SET LOCAL (3456A)

12: end Ends the program

c. Enhanced Basic (9835A/B, 9845B Controller
Language).

ABORT
REMOTE 3456A
CLEAR 3456A

10 ABORTIO 7
20 REMOTE 722
30 CLEAR 722

40 LOCAL LOCAL LOCKOUT
LOCKOUT 7
50 OUTPUT 722; DATA. Set up instrument
“F1R1T4SM020”’

TRIGGER 3456A

DATA. Output of 3456A into
variable

REQUIRE SERVICE?

If no STATUS BIT, skip the

60 TRIGGER 722
70 ENTER 722;A

80 STATUS 722;S
90 IF S=0 THEN

GOTO 110 next line
100 STOP Stop the program
110 PRINT A Print output DATA in
variable
120 LOCAL 722 CLEAR LOCKOUT AND
SET LOCAL

130 END Ends the program

3-197. The information you have received in the
preceding paragraphs should give you a good start in
programming the 3456A over the HP-IB. The following
paragraphs explain some more unique remote opera-
tions.

3-198. Front Panel SRQ.

3-199. The Front Panel SRQ feature of the 3456A out-
puts a Require Service Message when the Front Panel
SRQ button is pressed. Before this can take place, set bit
0 on the SRQ mask (refer to Paragraph 3-169 to set the
mask). Once this is done, press the SRQ button. The
front panel SRQ LED will turn on and the Require Ser-
vice Message is output. This condition will remain until

3-27



PERFORMANCE TEST RECORD

HEWLETT —PACKARD MODEL 3456A

DIGITAL VOLTMETER

SERIAL NO.

ACV Test

90 DAY LIMITS

Test Performed By

Step #

10
11

12
13
14
15
16
17

18

Temperature =

Input to
3458A
Open
.01 vDC
01V, 1 kHz
0.1V, 1 kHz
0.5V, 1 kHz
1.0V, 1 kHz
10V, 1 kHz
100V, 1 kHz
700 V, 1 kHz
.01V, 100 kHz
1.0V, 100 kHz
10V, 100 kHz
100V, 100 kHz
700V, 100 kHz
1.0V, 250 kHz
10V, 250 kHz
1.0V, 20 Hz

1.0V, 20 Hz

23°C = 1°C
Set-Up and
Configuration
Press RESET
ACV +DCV
ACV
ACV
ACV
ACV
ACV
ACV
ACV
ACV
ACV
ACV
ACV
ACV
ACV
ACV
Filter On

ACV +DCV

Test
Fail

Date
e
.01072 .00928
.01071 .. .00929
.10077 .09923
.60105 . .49895
1.00140 .99860
10.0140 9.9860
100.140 ____. . 99.860
701.68 698.32
.01296 .00704
1.00840 .99160
10.0840 9.9160
100840 ____ 99.160
707.24 692.76
1.05650 .94350
10.5650 9.4350
1.00400 .98600
1.00400 .99600




Operation

the SRQ button is pressed a second time or a Serial Poll
is done by the controller.

3-200. Instrument Program Memory Operation.

3-201. With this feature, you can store into the 3456A’s
internal memory any valid remote operations (excluding
Test and Program Memory Execution) using program
codes. Total available memory size is 1400 bytes.
Because a program code takes one byte of memory you
can store 1400 codes. The memory is also used with
Reading Storage and any stored codes takes space away
for storing readings.

3-202. Storing Program Codes. The 3456A has to be
told to store into its internal memory. The program used
are ““‘L1”’ to enable the storage and ‘‘Q’’ to disables the
storage. This is illustrated in the following example.

L1 F1 RSI T3 %
Load Program into Memory On Load Program into Memory Off
Set 3456A 1o DCV Function Ste 3456A to Single Trigger
Reading Storage On

Program codes “‘L1>’ and ‘‘Q’’ are not stored into
memory. The total memory used is 7 bytes. The codes
remain in memory until the 3456A is turned off (Reset,
Clear, and Home do not clear the memory). The
memory can be cleared by sending codes ““‘L1Q”’.

NOTE

Unlike regular remote operation, program
memory only ignores blanks. Other invalid
characters can produce a Syntax Error dur-
ing program memory execution.

3-203. Program Execution. Once the program codes
are stored in memory they can be executed. This is done
by sending program codes ‘X1’ to the 3456A. The in-
strument then performs the operation. In the previous
example, when Program Memory is executed, a dc
reading is taken and stored into memory.

NOTE

The Execute (X1) and Internal Test (TEI)
codes can cause a program memory execu-
tion error.

NOTE

With Home (H) command stored in program
memory while executing the memory the
3456A is reset to the Turn-On state and stops
the program memory operation.

3-204. Multiple Operations. You can store and execute

more than one remote operation into memory. For ex-
ample, the 3456A can be programmed to do a DCV

3-28

Model 3456A

measurement, Trigger it, do an ACV measurement,
Trigger it, and so on. The next example illustrates this.

“Ll1 FI T3 F2 T3 X1
Load Program into Memory Onj_ —‘——Execute Program Memory
Set 3456A to DCV

Load Program into Memory Off
Trigger the 3456A
Set 3456A to ACV

Trigger the 3456A

3-205. Recall of Readings from Memory. Readings are
remotely recalled and output from memory similar to
the front panel recall operation (see Paragraph 3-104).
This is done by storing into register R the corresponding
number of the reading you wish to recall. Then recall
the register and output the reading. The following pro-
cedure illustrates this operation. In the procedure,
reading #1 and #2 are to be recalled.

a. Set the 3456A to listen. Send the program codes
for Hold Trigger, Reading Storage On, and store a “‘1”’
(reading #1) into register R.

“T4 RS1 1STR”’
b. Send program codes to recall the R register.
‘(RER”

c. Set the 3456A to talk. Output the reading (#1) over
the HP-IB.

d. Set the 3456A to listen. Send the program codes to
store a ‘2"’ (reading #2) into register R.

“2STR”
e. Send program codes to recall the R register.
“RER”

f. Set the 3456A to talk. Output the reading (#2) over
the HP-IB.

NOTE

Make sure the 3456A is programmed to
Hold or Single Trigger when recalling
readings.

The remote recall operation is similar to the front panel
operation. Scrolling is also done similar to front panel
operation. An example to scroll the readings, starting
with #10, is as follows.

a. Set the 3456A to listen. Send program codes for
Hold Trigger, Reading Storage On, and store ‘‘-10’’ in-
to register R. (The -10 is used to scroll the readings star-
ting with reading #10.)

“T4 RS1-10STR”



PERFORMANCE TEST RECORD
90 DAY LIMITS

HEWLETT —PACKARD MODEL 3456A Test Performed By
DIGITAL VOLTMETER Date
SERIAL NO.
Ohms Test Temperature = 23°C + 1°C
Step # ';:;;;o Set-Up and Configuration :‘l::lht Reading lli‘::t ;::: .L:T:
1 Open Press RESET .- .- .-
3 Open Set to 6 dig. resolution - .- .- .- - -
4 4-Wire Short‘ 2-Wire Ohms 00.2024 -00.0024
5 4-Wire Short  4-Wire Ohms 00.0024 -00.0024
6 10 kQ Autorange 10.00034 + 3 . 9.99966 +3
7 1 kQ Autorange 1000.034 . 999.966
8 100 Autorange 100.0064 . 99.9936
9 100 k@ Autorange 100.0032 +3 99.9968 +3
10 1 MQ Autorange 1000.072 +3 _ 999.928 +3
11 10 M@ Autorange 10.00422 +6 9.99578 +6
12 1 GQ Autorange 1160.001 +6 _  893.999 +6
13 1 MQ 2-Wire Ohms 1000.072 +3 . 999928 +3
4-Wire Ohms
14 10 k@ 100 K Range 10.0005 +3 . 9.9995 +3
15 10 kQ Autozero Off 10.0007 +3 9.9993 +3
Autozero On
16 100 k@ 2-Wire O.C. 100.0034 +3 99.9966 +3
17 100 k@ 4-Wire 0.C. 100.0032 +3 99.9968 +3
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b. Send program codes to recall the R register.
“RER”

¢. Set the 3456A to talk. The readings are now output
over the HP-IB starting with reading #10 and ending
with #1.

In the example, multiple readings are output the same as
explained in paragraph 3-177. A program example using
HPL (9825A Controller Language) and Enhanced Basic
(9835A/B and 9845B Controller Language) is given in
Appendix A.

3-206. Data Ready.

3-207. The Data Ready feature, when enabled, outputs
a Require Service Message for a completed measure-
ment cycle. The SRQ mask has to be set before the
message is output. Set the mask by sending program
codes ‘‘SM004”’ (for bit 2 of the Status Byte). When the
Require Service message is sent, the front panel SRQ
LED is on. The LED remains on until a new measure-
ment cycle is started (the 3456A is triggered), when the
present reading is output over the HP-IB, or when the
3456A is polled (Serial Poll). If the 3456A is set up to
take a number of readings per trigger, the require ser-
vice condition will be true, at the end of each reading,
for about 320us. The condition will remain true and the
SRQ LED turns on, after all the readings are taken.

3-208. 3456A’s Numeric Entry Format and other Input
Considerations.

3-209. The 3456A’s Numeric Entry Format (used in
program codes) are in this form:

Operation

+ DDDDDDD ¢ or E D
2 2 2DLYDY

- R —

Exponential Designator (can be
an upper lower case E)

Numeric entry where D can be a
value from 0 t0 9

Polarity of Overrange Digit
Overrange Digit (either a ) or 0)

The decimal point is optional and ranges from the right
of the overrange digit to the Exponential Designator’s
left.

3-210. When sending data to the 3456A in remote, all
lower case (except ‘‘e’’) alpha characters, spaces, car-
rage return, and line feed are ignored. All other invalid
ASCII characters are illegal. The optional “W?”
character can be used as a prefix to a numeric string like
this”’

FIWI0STN

3-211. OPERATOR'S CHECK.

3-212. The following is an Operator’s Check you can
perform to check the major DCV, ACV, Ohms, and
Digital circuitry. The checks are not used to verify per-
formance accuracy. They are only used to check the
operating capabilities of the 3456A. The following can
be used as the Operator‘s Check.

a. Remove everything from the 3456A’s input ter-
minals.

b. press the TEST button. The display should go
blank while doing an internal test. When the test passes
and is completed, +1.8.8.8.8.8.8.+8. is displayed in-
cluding all of the front panel LEDs. The cycle will then
be repeated. If a negative integer is displayed, refer the
3456A to a service trained person. Press the TEST but-
ton a second time.

Rev B 3-29/3-30



Step #

10

L

14
15
16

17

20
21
22
23

24

25

26

PERFORMANCE TEST RECORD
90 DAY LIMITS

HEWLETT - PACKARD MODEL 3456A

DIGITAL VOLTMETER

SERIAL NO.

DCV Test

Input to
3456A
Open
Open
Open
Short
Short
Short
Short
Short
+10V DC
+1vDC
+.1vVDC
+100 Vv DC
+ 1000 VvV DC
-1 vDC
-5 vDC
-10 Vv DC
-10v DC
-10v DC
-10 v DC
-10v DC
-10 v DC
-10v DC
Open
10 vV DC to
REF Hto VH
and REFLtoVL
10V DC to
REF Hto V H
and REFLtoV L

See Below

CMR Test

Temperature =

23°C = 1°C

Set-Up and Configuration

Self Test
Press RESET
Set to 6 dig. resolution
.1 V Range
1 V Range
10 V Range
100 V Range
1 kV Range
Autorange
Autorange
Autorange
Autorange
Autorange
10 V Range
10 V Range
10 V Range
Int. = 100
Int. =1
Int. = .1

Int. = .01

Int. 10, Filter On
Filter Off, Autozero Off
Press RESET

DCV/DCV Ratio

ACV +DCV/DCV Ratio

CMR Test

High
Limit

+00.0024 -3
+.000004
+0.00002
+00.0003
+000.002
+10.00025
+1.000028
+100.0058 -3
+100.0029
+1000.146
-1.00004
-5.00014
-10.00025
-10.00025
-10.00027
-10.0009
-10.008
-10.00025
-10.00026

1.00005

1.00143

Test Performed By

Date

Test
Fail

Test
Pass

Low

Reading Limit

-00.0024 -3

-.000004

-0.00002

-00.0003

-000.002

+9.999756

+.999972

+99.942 -3

+99.9971

+999.874

-.99996

-4.99986

-9.89975

-9.99975

-9.99973

-9.9991

-9.992

-9.99975

-9.99974

.99995

.99857

1. Connect a 1 K ohm resistor between the HIGH and LOW VOLTS terminals and connect GUARD to VOLTS

HIGH.

2. Take a reading.
3. Apply 100 V dc between the 3456A's chassis and VOLTS HiGH terminal.
4. The 3456A reading should be within .00001 V of reading in Step 2.

NOTE

Do the tests in the order they are given since, for example, the Reset will set-up
the 3456A to a certain configuration (5 digit mode, etc.).






PERFORMANCE TEST RECORD

HEWLETT —PACKARD MODEL 3456A

DIGITAL VOLTMETER

SERIAL NO.

ACV Test

24 HOUR LIMITS

Step #

10
11
12
13
14
15
16
17

18

Temperature = 23°C = 1°C

Input to
3456A
Open
.01vDC
.01V, 1 kHz
0.1V, 1kHz
0.5V, 1 kHz
1.0V, 1 kHz
10V, 1 kHz
100V, 1 kHz
700 V, 1 kHz
.01V, 100kHz
1.0V, 100 kHz
10V, 100 kHz
100V, 100 kHz
700V, 100 kHz
1.0V, 250 kHz
10V, 250 kHz
1.0V, 20 Hz

1.0V, 20 Hz

Set-Up and
Configuration
Press RESET
ACV +DCV
ACV
ACV
ACV
ACV
ACV
ACV
ACV
ACV
ACV
ACV
ACV
ACV
ACV
ACV
Filter On

ACV +DCV

High
Limit

.01057
.01056
.10060
.50080
1.00108
10.01056
100.1056
701.39
.01275
1.00800
10.0800
100.800
706.90
1.05630
10.5630
1.00360

1.00360

Test Performed By

Date

Low
Limit

.00943

.00844

.09940

49920

.99895

9.9895

99.8956

698.61

.00725

.99200

9.9200

99.200

693.10

.94370

9.4370

199640

.99640

Test
Pass

Test
Fail




SECTION IV
PERFORMANCE TEST

4-1. INTRODUCTION.

4-2. This section has the Performance Test procedures
to verify the 3456A’s Accuracy Specifications, as listed
in Table 1-1. The tests are done without removing any
instrument covers. An HP-IB test is not performed since
the HP-IB Verification Tape is for that purpose. In ad-
dition, no Math Operation checks are made since math
accuracy depends on instrument function accuracy.

4-3. In many instances, a Performance Test is done
after adjusting the 3456A. Since both the Performance
Test and Adjustment procedures use the same test
equipment, a combined procedure is in this Manual’s
Section V, Paragraph 5-21.

4-4. EQUIPMENT REQUIRED.

4-5. All of the required test equipment for the tests is
listed in Tables 1-2 and 4-1. The required equipment for
each individual test is listed at the beginning of each
test. If any recommended test equipment is not avail-
able, substitute equipment may be used. A short de-
scription of the required equipment and the critical re-
quirements necessary to do the various tests is given in
the following paragraphs. This information may be
helpful in choosing substitute equipment.

4.6. DCV Test.

4-7. For the DCV Test a dc transfer standard is
required which is calibrated to a 1.017 V to 1.019 V
standard cell. The standard cell’s accuracy should be
calibrated by and traceable to the National Bureau of
Standards (NBS). If the 3456A is to be calibrated to its
24 hour accuracy specifications, the transfer standard
must be adjusted for an optimum 1 V and 10 V output
using an NBS calibrated standard cell. The standard
should be adjusted shortly before testing the 3456A’s dc
accuracy. It is also recommended to leave the transfer
standard in a controlled environment where the ambient
temperature is within one or two degrees of the tempera-
ture in which it was calibrated. The 3456A should also
be tested in this environment. If the recommended
transfer standard is not available, use an NBS calibrated
standard cell (1.017 V to 1.019 V) or another transfer
standard. If another standard is used, use the recom-
mended reference divider, shown in Figure 4-2, for all
DCV accuracy tests (including 1 V and 10 V). A
simplified schematic of the reference divider and
associated set-up is in Figure 4-3. The following lists
some of the test equipment and their critical re-
quirements.

a. DC Transfer Standard. The DC Transfer Standard
chosen for the DCV Test is the Fluke Model 731B DC
Reference Standard. The critical requirements are:

1. Required output voltage is 1.018 V or 1.019 V. A
transfer standard with 1.017 V capability can also
be used.

2. Additional required output voltages are 1 V and
10V,

3. Accuracy requirement is at least +5 ppm
(£ .0005%).

4, Stability is better than + 10 ppm (£ .001%) for 30
days.

b. DC Voltage Standard. The DC Voltage Standard
chosen for the DCV Test is the Systron Donner Model
M107 Precision Voltage Source. The critical require-
ments are:

1. Output from 10 mV to 1000 V dc.
2. Within + .005% full scale accuracy.
3. Short term stability better than .0002% per hour.

¢. Reference Divider. The recommended reference
divider is the Fluke Model 750A Reference Divider. The
critical specifications are:

1. Output voltage range is from .1 V to 1000 V.
2. Division accuracy is better than + .001%.

4.8. Ohms Test.

4.9. For the Ohms Test use the recommended standard
resistors. If the resistors are not available, use
substitutes that meet the critical requirements, as given
below. If a substitute is not available you may be able to
use a calibrated decade resistor with settings that range
from 100 ohm to 10 M ohm. The correction factors on
the decade resistor’s calibration chart must be
algebraically added to the 3456A’s reading to achieve
the required accuracy. The 1000 M ohm resistor, -hp-
Part Number 03456-67902, is also required when using
the decade resistors. The standard resistors and their
critical requirements are:

a. 100 ohm and 1 K ohm standard resistors. The
recommended resistors are the Guildline Model

4-1



HEWLETT —PACKARD MODEL 3456A

DIGITAL VOLTMETER

PERFORMANCE TEST RECORD

24 HOUR LIMITS

SERIAL NO.
Ohms Test
swa
1 Open
3 Open
4 4-Wire Short
5 4-Wire Short
6 10 kQ
7 1 kQ
8 100 Q
9 100 kQ
10 1 MQ
1 10 MQ
12 1 .GQ
13 1 MQ
14 10 kQ
15 10 kQ
16 100 kQ

17

100 kQ

Set-Up and Configuration

Press RESET
Set to 6 dig. resolution
2-Wire Ohms
4-Wire Ohms
Autorange
Autorange
Autorange
Autorange
Autorange
Autorange
Autorange
2-Wire Ohms

4-Wire Ohms
100 K Range

Autozero Off

Autozero On
2-Wire O.C.

4-Wire 0.C.

Temperature = 23°C = 1°C

High
Limit

00.2024
00.0024
10.00024 +3
1000.024
100.0054
100.0022 +3
1000.062 + 3
10.00412 +6
1110.001 +6

1000.062 +3

10.0004 +3

10.0006 + 3

100.0024 +3

100.0022 +3

Test Performed By

Date

Low
Limit

-00.0024

-00.0024

9.99976 +3

999.976

99.9946

99.9978 +3

999.938 +3

9.99588 +6

889.999 +6

999.938 +3

9.9996 +3

9.9994 +3

99.9976 +3

99.9978 +3

Test
Pass

Test
Fail




Performance Test

9330/100 or 9330A/100 for the 100 ohm resistor and the
Guildline Model 9330/1K or 9330A/1K for the 1 K ohm
resistor. An accuracy of =+ .0005% or better is the
critical requirement.

b. 10 K ohm and 100 K ohm standard resistors. The
recommended resistors are the Guildline Model
9330/10K or 9330A/10K for the 10 K ohm resistor and
the Guildline Model 9330/100K or 9330A/100K for the
100 K ohm resistor. An accuracy of + .001% or better is
the critical requirement.

¢. 1 M ohm standard resistor. The recommended
resistor is the Guildline Model 9330/1M resistor with a
+ .002% or better accuracy as the critical requirement.

d. 10 M ohm standard resistor. The recommended
resistor is the Guildline Model 95206 with a + .01% or
better accuracy as the critical requirement.

e. 1000 M ohm standard resistor. The recommended
resistor has the -hp- Part Number 03456-67902 with a
+ 2% or better accuracy as the critical requirement.

4.10. ACV Test.

4-11. For the ACV Test an ac calibrator is required with
a frequency range of 20 Hz to 250 kHz and a voltage
range of 10 mV to 700 V. To minimize measurement
uncertainties, especially below 50 Hz, the recommended
ac calibrator should be calibrated. Additionally, any
errors indicated on the calibrator’s calibration chart
should be adjusted out by adjusting its error measure-
ment control. For example, the calibration chart in-
dicates an output error of + .1% at 20 Hz. To output a
precise 1 V, adjust the error measurement control to
+.1%.

4-12. If a substitute calibrator is used which does not
output a 250 kHz voltage, use the procedure in Para-
graph 4-44 for the 250 kHz check. An -hp- Model 652A
Test Oscillator in conjunction with the substitute
calibrator is used to for the 250 kHz check. The ACV
Test equipment is:

a. AC Calibrator. The recommended ac calibrator is
the Fluke Model 5200A/5215A Precision AC Calibra-
tion System. The critical requirements are:

1. Frequency Response: 20 Hz to 250 kHz.

2. Output Voltage: 10 mV to 700 V.

3. Accuracy: +.05%

Model 3456A

4, Stability: + .1% for a 6 months period.

b. DC Voltage Standard. The same as for the DCV
Test.

4-13. TEST CARDS.

4-14. Performance Test Cards are provided at the end
of this section to be used to record the 3456A’s perfor-
mance. It is recommended to remove the cards from the
manual and fill them out while doing the test, since the
test limits are printed on the cards. The cards can also be
used as a permanent record and may be reproduced
without a written permission from Hewlett-Packard.

4-15. CALIBRATION CYCLE.

4-16. A periodic performance verification is required
for the 3456A. This should be done as part of an incom-
ing inspection test and at a 90 day interval, depending
on your environmental condition and accuracy require-
ments. The Performance Test can be performed for the
incoming inspection test, 90 day test, and after adjust-
ments.

4-17. TEST FAILURE.

4-18. If the 3456A fails any of the Performance
Tests, perform the necessary adjustments as given
in this Manual’s Section V. It is also noted in the
test procedures themselves when and what adjust-
ment(s) should be performed when a certain test
fails. For example, if the 3456A’s 10 V reading
fails, do the DCV Adjustment. This should be
done before continuing with the rest of the test
since an uncalibrated 10 V will probably show
other DCV and Ohms failures. If the failure cannot
be corrected by adjustments, refer the 3456A to a
service trained person.

4-19. INSTRUMENT SET-UP.

4-20. Instrument set-up is specified in each test pro-
cedure. Also note that instument set-up is also deter-
mined by other parameters, like pressing the RESET
button. This will automatically set the 3456A, for exam-
ple, to the DCV function, Autorange, and 5 digit mode.
Because of this, it is important to follow the procedures
in the given order.

4-21. Unless otherwise specified, the Performance Test
signals can be applied either to the FRONT or REAR in-
put terminals. Make sure the FRONT/REAR switch is
in the correct position before applying the signals.



PERFORMANCE TEST RECORD
24 HOUR LIMITS

HEWLETT —PACKARD MODEL 3456A Test Performed By
DIGITAL VOLTMETER Date
SERIAL NO.
DCV Test Temperature = 23°C + 1°C
Step # I;:;;;“ Set-Up and Configuration :::'t Reading I.lil:nv:t :::: ;:It
1 Open Self-Test .- .- -
2 Open Press RESET --- -- - .- - .- -
3 Open Set to 6 dig. resolution .- - - - .- .- -
4 Short .1 V Range +00.0024 -3 . -00.0024-3
5 Short 1 V Range +.000004 . -.000004
6 Short 10 V Range +0.00002 . -0.00002
7 Short 100 V Range +00.0003 - -00.0003
8 Short 1 kV Range +000.002 - -000.002
9 +10V DC Autorange + 10.00010 . +9.99990
10 +1VvVDC Autorange +1.000013 . +.999987
1 +.1VvDC Autorange +100.0046 -3 +99.9954
12 +100 V DC Autorange +100.0014 . +99.9986
13 + 1000 V DC Autorange +1000.133 . +999.867
14 -1V DC 10 V Range -1.00003 - -.899997
15 -5 v DC 10 V Range -5.00006 -4.99994
16 -10 v DC 10 V Range -10.00010 -9.99990
17 -10 v DC Int. = 100 -10.00010 -9.99990
18 -10 v DC Int. =1 -10.00014 -9.99986
19 -10vDC Int. = .1 -10.0009 -9.9991
20 -10 v DC Int. = .01 -10.008 -9.992
21 -10 v DC Int. = 10, Filter On -10.00010 -9.99990
22 -tovbC Filter Off, Autozero Off -10.00011 -9.99989
23 Open Press RESET - S R - L.
24 10V DCto DCV/DCV Ratio 1.00002 .99998
REFH to VH
and REFLtoVL
25 10 VDC to ACV +DCV/DCV Ratio 1.00111 .99889
REFHto VH
and REFLtoV L
26 See Below CMR Test - . - o
CMR Test

1. Connect a 1 K ohm resistor between the HIGH and LOW VOLTS terminal and connect GUARD
to VOLTS HIGH.

2. Take a reading.
Apply 100 V dc between the 3456A’s chassis and VOLTS HIGH terminal.
4. The 3456A reading should be within .00001 V of reading in Step 2.

w

NOTE

Do the tests in the order they are given since, for example, the Reset will set-up
the 3456A to a certain configuration (5 digit mode, etc.).
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Performance Test

Table 4-1. Recommended Test Equipment

HP-IB Signature Analysis
Modules*, * *

5061-1153
5061-1154
5061-11565

Instrument Critical Specification Recommended Model Use
DC Voltage Standard Voltage: 10mV to 1000V Systron Donner Model M107 PAT
Accuracy: +.005%
DC Transfer Standard Output Voltages: 1V, 10V, 1.018V, 1.019V Fluke Model 731B PA
Accuracy: =+ 5ppm
Stability: +.001% (30 Days)
AC Calibrator Frequency: 20 Hz to 250 kHz Fluke Model 5200A and PAT
Output Level: 100mV to 1000V Model 5215A
Accuracy: =.1%
Voltage Stability (6 mos.) +.02%
Reference Divider Division Ratio Accuracy: =.001% Fluke Model 750A PA
Output Voltage Range: 1V to 1kV
Guildline Model
Resistance Standard Resistance: 100Q 9330/100 or 9330A/100 P
Accuracy: +.0005%
Resistance: 1k 9330/1K or 9330A/1K PA
Accuracy: +.0005%
Resistance: 10k 9330/10K or 9330A/10K PA
Accuracy: +.001%
Resistance: 100kQ 9330/100K or 9330A/100K PA
Accuracy: *=.001%
Resistance: 1MQ 9330/1M PA
Accuracy: +.002%
Resistance: 10MQ 9330/10M PA
Accuracy: +.01%
Resistance*: 1GQ -hp- Part No. 03456-67902 P
Accuracy: =2%
DC Null Voltmeter Voltage Range: 1uV to 10V -hp- Model 419A PA
Bus System Analyzer* * HP-IB Control Capability -hp- Model 59401A T
Desktop Computer HP-IB Control Capability serves as printer for out- | -hp- Model 9825A, 98258, oT
put data 9835A, 98458, or B5A
Oscilloscope™* * Bandwidth: DC to 100 MHz -hp- Model 1740A T
Sweep Time: 50ns to 20ms/div
Digital Voltmeter* * Voltage Range: 100xV to 1000V -hp- Model 3456A T
Resolution: 1 uV (or 3455A)
Resistors Resistances: 1 k{2 £+ 10% -hp- Part No. 0684-1021
Signature Analyzer* * -hp- Model 5004A T
Test Program Cartridges™ -hp- Part Number T
03456-10001 (9825A/B)
03456-10002 {9835A,
{(9845A/B)
03456-10003 (85A)
Isolation Logic Test Jumper* -hp- Part No. 03456-61602 T
-hp- Part Number T

03456-69800)

P = Performance Test
A = Adjustment

*These items included in 3456 A Digital Voltmeter Service Kit for Component Level Repair (-hp- Part Number

**These items are not required if a board level repair strategy is to be used. This strategy does require a
3456A Digital Voltmeter Service Kit for Board Level Repair (-hp- Part Number 03456-69801).

T = Troubleshooting
O = Operators Check
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k. Set the AC Calibrator for a 1 V, 20 Hz output and
turn the 3456A’s Filter ‘““ON”’. Record and check the
reading.

1. Set the 3456A to the ACV + DCV function. Record
and check the reading. If any of previous tests fail, do
the ACV Adjustment in Section V. This completes the
ACYV Test.

4.45. Alternate 250 kHz ACV Test.

4-46. The following test is an alternate 250 kHz test
which can be used with AC Calibrators that do not have
250 kHz output capabilities. Use a Test Oscillator, such
as the -hp- Model 652A, to do the alternate 250 kHz ac-
curacy test (specified for 1 V and 10 V ranges only). The
accuracy is obtained by adjusting the oscillator until its
10 kHz output is the same as the AC Calibrator’s
10 kHz output, as read on the 3456A. This reference
level is maintained by the Oscillator within + .25%
when set-up for a 250 kHz output (using the Oscillator’s
expanded-scale meter).

4-47. Equipment Required.
AC Calibrator
Test Oscillator (-hp- Model 652A)

4-48. Test Procedure.

a. Press the 3456A°’s RESET button. Set the instru-
ment to the ACV function.

b. Set the AC Calibrator for a 1 V, 10 kHz output
and connect it to the 3456A’s input terminals. Record
the reading. '

¢. Set the AC Calibrator for a 6 V, 10 kHz output.
Record the reading.

Model 3456A

d. Disconnect the AC Calibrator from the 3456A.

e. Set the Test Oscillator for a 1 V, 10 kHz output
and terminate its output with a 50 ohm load. Connect
the Oscillator to the 3456A’s input terminals.

f. Adjust the Test Oscillator’s level controls for a
reading on the 3456A to the noted reading in Step b. Set
the Test Oscillator’s meter switch to ‘‘expanded scale”’
and adjust the meter reference controls for a zero
reading on the Oscillator’s meter. Use the Oscillator’s
level controls to maintain the zero reading when varying
the frequency.

g. Set the Test Oscillator for a 1 V, 250 kHz output
while maintaining the reference level on the meter.
Check and record the 3456A’s reading.

h. Remove the 50 ohm termination from the Test
Oscillator and reconnect the Oscillator to the 3456A. Set
the Test Oscillator for a 6 V, 10 kHz output.

i. Adjust the Test Oscillator’s level controls for a
reading on the 3456A to the noted reading in Step c. Set
the Test Oscillator’s meter switch to ‘‘expanded scale’’
and adjust the meter reference controls for a zero
reading on the Oscillator’s meter. Use the Oscillator’s
level controls to maintain the zero reading when chang-
ing the frequency.

j. Set the Test Oscillator for a 6 V, 250 kHz output
while maintaining the reference level on the meter.
Check and record the 3456A’s reading.

k. Disconnect the Test Oscillator from the 3456A.
This completes the Alternate 250 kHz check.

Table 4-4. ACV Test Limits.

90 Day Limits

24 Hour Limits

:’I?I;S:EtA Frequency ::‘:?lg: 3456A Set-Up
.01 vDC .- Autorange ACV +DCV
.01V AC 1 kHz Autorange ACV
0.1 VAC 1 kHz Autorange ACV
0.5 VAC 1 kHz Autorange ACV
1.0V AC 1 kHz Autorange ACV

10V AC 1 kHz Autorange ACV
100 V AC 1 kHz Autorange ACV
700 V AC 1 kHz Autorange ACV
01V AC 100 kHz Autorange ACV
1.0V AC 100 kHz Autorange ACV

10 VAC 100 kHz Autorange ACV
100 V AC 100 kHz Autorange ACV
700 V AC 100 kHz Autorange ACV
1.0V AC 250 kHz Autorange ACV

10V AC 250 kHz Autorange ACV
1.0V AC 20 Hz Autorange Filter On
1.0V AC 20 Hz Autorange ACV +DCV

.00928 to .01072
.00929 to .01071
.09923 t0 .10077
.49895 to .50105
.99860 to 1.00140
9.9860 to 10.0140
99.860 to 100.140
698.32 to 701.68
.00704 to .01296
.99160 to 1.00840
9.9160 to 10.0840
99.160 to 100.840
692.76 to 707.24
94350 to 1.05650
9.4350 to 10.5650
.99600 to 1.00400
.99600 to 1.00400

.00943 to .01057
.00944 to .01056
.09944 to .10060
.49920 to .50080
.99895 to 1.00105
9.9895 to 10.01056
99.895 to 100.1056
698.61 to 701.39
.00725 to .01275
.99200 to 1.00800
9.9200 to 10.0800
99.200 to 100.800
693.10 to 706.90
.94370 to 1.05630
9.4370 to 10.5630
.99640 to 1.00360
.99640 to 1.00360
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NOTE

Unless otherwise noted, make sure the
3456A°s GUARD terminal is connected to
the VOLTS LOW terminal (guard button in
the “IN’’ position).

4-22. SPECIFICATION BREAKDOWN.

4-23. The 3456A°s specifications are grouped according
to function (ACV, DCV, etc.). Within each group are
two main sets of specifications, the 24 hour and 90 day
limits. The limits to which the 3456A conforms depends
on when the instrument was last adjusted, either at the
factory or according to this Manual’s Section V. It is
therefore necessary to determine which set of limits
apply. If the instrument was received from the factory
and an incoming inspection test is made, the 90 day
limits apply. If the instrument has been adjusted
(calibrated) within the last 24 hours, the 24 hour limits
apply. Another important consideration is the tempera-
ture coefficients. These are not included in the limits but
must be added when doing the Performance Tests.

4-24. Each set of specifications includes an accuracy
specification for each voltage or ohms range. These are
specified as a percentage of the reading and an add-on
of a certain number of counts. For example, the 24 hour
10 V dc accuracy specification in the 6 digit mode is:

+ .0008% of reading + 2 counts

giving you a full scale accuracy of + .0008% or 8 counts
plus .0002% or 2 counts which is a total of +.0010% or
10 counts. If the 5 digit mode is selected instead of the 6
digit mode, the percentage is the same but the count
number is different. In this example, the percentage is
still +.0010% with the resultant count number of ‘1.
At 1/10 scale, the total number of counts is different,
since the percentage is specified at full scale. The resul-
tant limit is + .0008% of reading or .8 counts plus 2
counts giving you a total of 2.8 counts (rounded off to 3
counts).

4.25. TEST CONSIDERATION.
4.26. General.

4-27. Because the 3456A is able to make highly accurate
measurements, certain requirements have to be met. For
example, the standards being used for the accuracy mea-
surements should be good enough so that its errors do
not introduce any significant uncertainties in the
3456A’s Performance Test. A standard which is ten
times better than the accuracy of the 3456A nearly
eliminates the uncertainties. Since standards with these
accuracies are not readily available, a compromise is
necessary. A primary in house standard, one which has
been certified by the National Bureau of Standard
(NBS) and which is capable of supplying the necessary

4-4
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outputs (.1 V to 1000 V dc, for example), is recommend-
ed. If these standards are not available, you can try one
of the following.

a. Use a standard that is four or five times more
accurate than the 3456A specificaions to be tested. But
keep in mind the potential uncertainties these standards
may produce (see next paragraph).

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

¢. Send the 3456A to an -hp- Service Center or some
other NBS-certified standards facility for calibration.

4-28. Ambiguous Region.

4-29. Some of the available standards provide output
accuracy, range, and resolution to test the 3456A’s per-
formance, although in general they are not an order of
magnitude better than the 3456A. It is therefore impor-
tant to be aware of these uncertainties or ‘‘ambigu-
ities’’. An example is in the next paragraph.

4-30. A hypothetical case is to check the 3456A’s 10 V
full scale accuracy with a certain standard. The 3456A’s
accuracy to be checked is + .0025% with the standard’s
accuracy at + .00025% (ten times better). If the 3456A°s
reading is ‘“10.00026"" (.0026% high), the instrument
may or may not meet its 90 day limits, depending on the
standard’s output. With the standard’s output .0002%
high, the 3456A’s actual reading is ‘‘10.00024°’ or
.0024% high (.0026% - .0002% = .0024%) which is
within the 90 day limits. If the standard’s output is right
on, the 3456A’s actual reading is “10.00026”’ (.0026%
-0% = .0026% high), which is out of the 90 day limits.
Although in both instances the standard is within its
limits, it may show the 3456A to be in or out of
specification and therefore creates an Ambiguous
Region as shown in Figure 4-1. This region gets bigger
when the 3456A’s specifications are tighter and/or the
standard’s specifications are less accurate. The most
accurate check is when you know your standard’s actual
output.

Readings above this point show that

'/ DVM is definitely out of specs

v + S — .
O oM e Readings in this
DVM spec - std ssec region are ambiguous
’ Readings in this region guarantee
that DVM is within specs

% Error i
DVM spec - std spec ————— — ——— e — —

g DvM si)ec Readings in this
DVM spec ~ std spec o o o .\ redionare ambiguous

-_ K Readings below this point show that

DVM is definitely out of specs

3455-B-4738

Figure 4-1. Ambiguous Regions.
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REFERENCE VOLTS
(4 WIRE) 12 WIRE) GUARD

&4 o

3456-4-6

Figure 4-6. 4-Wire Ohms Short.

b. Set the 3456A to the 2-Wire ohms function and set
it to the 6 digit mode by storing ‘‘6’’ into the N DIG
DISP register.

¢. Record the displayed offset reading on the Test
Card and make sure the reading is within the limits in-
dicated on the card and Table 4-3.

d. Do the same for the 4-Wire ohms function. Leave
the 3456A in that function. If any of the offset tests fail,
refer the 3456A to a service trained person.

e. Connect the 100 ohm resistor to the 3456A’s input
terminals. Refer to Figure 4-7 on how to connect the 100
ohm and other Standard Resistors to the instrument.
Record and check the reading.

VOLTS
RATIO REF 2WRO
4WR 1 SENSE 4WRA GUARD
STANDARD
RESISTOR

—0 0 O

3456-4-7

Figure 4-7. Ohms Test.

f. Do the same for the 1 K, 10K, 100K, 1 M, 10 M,
and 1 G ohm ranges by connecting the 1 K, 10K, 100K,
1 M, 10 M, and 1000 M ohm resistors to the input ter-
minals, respectively. (The ranges do not need to be
changed since the 3456A is still in Autorange.) If any of
the previous tests fail, do the Ohms Adjustment in Sec-
tion V.

g. Set the 3456A to the 2-Wire ohms function and
connect the 1 M ohm resistor to the input terminals.
Check and record the reading.

h. Set the 3456A to the 4-Wire ohms function and to
the 100 K ohm range. Connect the 10 K ohm resistor to
the input terminals. Check and record the reading.

Performance Test

i. Turn the 3456A’s Autozero ‘‘OFF’’. Check and
record the reading.

j. Set the 3456A to the 2-Wire O.C. ohms function
and turn Autozero ‘“ON’’. Connect the 100 K ohm
resistor to the 3456A’s input terminals. Check and
record the reading.

k. Set the 3456A to the 4-Wire O.C. ohms function.
Check and record the reading. If any of the previous
tests fail, do the Ohms Adjustment in this Manual’s Sec-
tion V. This completes the Ohms Test.

4-41. ACV Test.

4-42. Make sure the 3456A has been warmed-up for at
least 1 hour. Refer to Table 4-4 and/or the ACV Perfor-
mance Test Card for the ACV Test limits.

4-43. Equipment Required.

AC Calibrator (Fluke Model 5200A/5215A)
DC Standard (Systron Donner Model M107)

4-44. Test Procedure.
a. Press the RESET button on the 3456A.

b. Set the 3456A to the ACV +DCV function and
apply .01 V dc from the DC Standard to the 3456A’s in-
put terminals. Record and check the reading. Make sure
the reading is within the limits noted on the Test Card
and Table 4-4.

¢. Set the AC Calibrator for a .01 V, 1 kHz output.
Remove the DC Standard from the input terminals and
connect the output of the AC Calibrator to the input
terminals.

d. Set the 3456A to the ACV function and record and
check the reading.

e. Set the AC Calibrator to .1 V. Record and check
the reading.

f. Do the same for the AC Calibrator’s output of
SV,1V, 10V, 100 V and 700 V.

g. Set the AC Calibrator fora .01 V, 100 kHz output.
Record and check the reading.

h. Do the same for voltage settings of 1 V, 10 V,
100 V, and 700 V.

i. Set the AC Calibrator for a 1 V, 250 kHz output.
Record and check the reading.

j. Do the same for a 10 V output.
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4-31. PERFORMANCE TEST.

4-32. The Performance Test is separated into three
main tests, the DCV, Ohms, and ACV Test. Each step
in the tests and the tests themselves should be done in
order, starting with the DCV Test. Allow a 1 hour
warm-up time for the Performance Tests. If the 3456A
has been turned on less than 1 hours, inaccuracies may
result.

4.33. DCV Test.

4-34. The DCV Test limits are printed on the associated
Test Card (DCV Performance Test Card) and in Table
4-2,

4-35. Equipment Required.

Reference Divider (Fluke Model 750A)

DC Transfer Standard (Fluke Model 731B)
DC Standard (Systron Donner Model M107)
DC Null Voltmeter (-hp- Model 419A)

4-36. Test Procedure.
a. Disconnect the input terminals of the 3456A from
any external circuitry and press the TEST button. Make

sure the instrument passes the Self-Test (see Paragraph
3-17). Press the TEST button again.

NOTE

Be sure the input terminals are open when
the Self-Test is enabled.

Performance Test

b. Press the RESET button and short the VOLTS in-
put terminals.

NOTE

Pressing the RESET button automatically
sets the 3456A to DCV, Autorange, Internal
Trigger, and 5 Digit Display.

¢. Set the 3456A to the 100 mV (100 -3) range and set
it to the 6 digit mode by storing ‘6’ into the N DIG
DISP register.

d. Record the displayed offset reading on the test
card and make sure the reading is within the limits in-
dicated on the Test Card and Table 4-2.

e. Do the same for the 1 V, 10 V, 100 V, and 1000 V
ranges. If any offset is out of the specified limits, refer
the 3456A to a service trained person.

f. Set the 3456A to Autorange and remove the short.

g. Set the Transfer Standard for a 10 V output and
connect the output to the 3456A’s VOLTS input ter-
minals.

h. Record the 3456A’s reading on the Test Card and
make sure it is within the indicated limits. If the 10 V
reading is out of tolerance, do the DCV Adjustments in
this Manual’s Section V.

i. Set the Transfer Standard to the 1 V range. Record
and check the reading. If the 1 V reading is out of
tolerance, do the DCV Adjustment in Section V.

Table 4-2. DCV Test Limits.

3456A Input 3456A Range 3456A Set-Up

90 Day Limits 24 Hour Limits

Short .1 V Range DCV
Short 1 V Range bDCV
Short 10 V Range DCV
Short 100 V Range DCV
Short 1 kV Range DCV
+10Vv DC Autorange DCV
+1VvDC Autorange DCV
+.1VvDC Autorange DCV
+ 100V DC Autorange DCV
+ 1000V DC Autorange DCV
-1vDC 10 V Range DCV
-5 v DC 10 V Range DCV
10 v DC 10 V Range DCV
10v DC 10 V Range DCV, PLC=100

10v DC 10 V Range DCV, PLC =1
10 v DC 10 V Range DCV, PLC=.1
10 v DC 10 V Range DCV, PLC =.01
10 v DC 10 V Range DCV, PLC=10
Filter On
10V DC 10 V Range Filter Off
Autozero Off
10V DC 10 V Range DCV/DCV Ratio
Autozero On
10V DC 10 V Range ACV +DCV/DCV
Ratio

-00.0024 -3 to +00.024 -3
-.000004 to +.000004
-0.00002 to + 0.00002
-00.0003 to +00.0003
-000.002 to +000.002
+9.99975 to + 10.00025
+.999972 to +1.000028
+99.942 -3 to + 100.0058 -3
+99.9971 to + 100.0029
+999.854 to + 1000.146
-.99996 to -1.00004
-4.99986 to -5.00014
-9.99975 to -10.00025
-9.99975 t0 -10.00025
-9.99973 to -10.00027
-9.9991 to -10.0009
-9.992 t0 -10.008
-9.99975 to -10.00025

-9.99974 to -10.00026
.99995 to 1.00005

.998857 to 1.00143

-00.0024 -3 to +00.0024
-.000004 to +.000004
-0.00002 to + 0.00002
-00.0003 to + 00.0003
-000.002 to + 000.002
+9.99990 to + 10.00010
+.999987 to + 1.000013
+99.9954 -3 to + 100.0046 -3
+99.9986 to +100.0014
+999.867 to + 1000.133
-.99997 to -1.00003
-4.99994 to -5.00006
-9.99990 to -10.00010
-9.99990 to -10.00010
-9.99986 t0 -10.00014
-9.9991 to -10.0009
-9.992 to -10.008
-9.99990 to -10.00010

-9.99989 t0 -10.00011
.99998 to 1.00002

.99889 to 1.00111
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DC STANDARD

DIGITAL VOLTMETER

3456-4-5

SYSTRON DONNER MODEL M107A CONNECTED T0 hp 3456A
| CHASSIS GROUND o -
qaaa © o <X |, _,ZI-22233% ¢
i G- - [ S R S R R B S R R | 1
12333 o 1
S s o o ! N |

Figure 4-5. DC Common Mode Rejection Test.

VOLTS LOW terminals, as shown in Figure 4-5. Make
sure the GUARD terminal is connected to the VOLTS
HIGH terminal (Make sure the GUARD switch is
((OUT’ ’).

00. Record the 3456A reading.

pp. With the DC Standard’s output off, connect it
between the 3456A’s chassis and VOLTS HIGH ter-
minal as shown in Figure 4-5.

qq. Set the DC Standard for a + 100 V output and
turn its output on.

rr. The 3456A’s reading should be within 0.000010 V
of the recorded reading in Step oo.

ss. Disconnect the test equipment from the 3456A. If
the DC Common Mode Rejection Test fails, refer the
3456A to a service trained person. This completes the
DCYV Test.

4.37. Ohms Test.

4-38. Make sure the 3456A has been warmed-up for at
least an hour, or inaccuracies may result or unstable
readings may be indicated. Refer to Table 4-3 and/or

the Ohms Performance Test Card for the Ohms Test
limits.

4-39. Equipment Required.

Standard Resistor:

100 ohm % .0005%; (Guildline Model 9330/100 or
9330A/100)

1 K ohm + .0005%; (Guildline Model 9330/1K or
9330A/1K)

10 K ohm =+ .001%; (Guildline Model 9330/10K or
9330A/10K)

100 K ohm + .001%; (Guildline Model 9330/100K
or 9330A/100k)

1 M ohm + .002%; (Guildline Model 9330/1 M)

10 M ohm = .01%, (Guildline Model 95206)

Resistor Assembly:

(1000 M ohm =+ 2%; -hp- Part Number
03456-67902)

4-40. Test Procedure.
a. Press the 3456A’s RESET button. Short across the

VOLTS (2WR, 4WR) and RATIO REF (4 WR SENSE)
terminals as shown in Figure 4-6.

Table 4-3. Ohms Test Limits

34564 3356A 3456A SetUp 90 Day Limits 24 Hour Limits
Input Rangs
Short Autorange 2-Wire Ohms -00.0024 to0 00.2024 -00.0024 t0 00.2024
Short Autorange 4-Wire Ohms -00.0024 to 00.0024 -00.0024 to 00.0024
10 kQ Autorange 4-Wire Ohms 9.99966 + 3 to 10.00034 +3 |9.99976 + 3 to 10.00024 +3
1 kQ Autorange 4-Wire Ohms 999.966 + 3 to 1000.034 +3 | 999.976 to 1000.024
100 Q Autorange 4-Wire Ohms 99.9936 to 100.0064 99.9946 to 100.0054
100 kQ Autorange 4-Wire Ohms 99.9968 + 3 to 100.0032 +3 |99.9978 +3to 100.0022 +3
1 MQ Autorange 4-Wire Ohms 999.928 + 3 to 1000.072 +3 | 999.938 + 3 to 1000.062 +3
10 MQ Autorange 4-Wire Ohms 9.99578 + 6 to 10.00422 +6 | 9.99588 +6 to 10.00412 +6
1 GQ Autorange 4-Wire Ohms 893.999 +6to 1160.001 +6 |889.999 +61t01110.001 +6
1 MQ Autorange 2-Wire Ohms 999.928 + 3 to 1000.072 +3 }999.938 + 3 to 1000.062 +3
10 k@ 100 K 4-Wire Ohms 9.9995 + 3 to 10.0005 +3 9.9996 + 3 to 10.0004 +3
10 kQ} 100 K Autozero Off 9.9993 + 3 to 10.0007 +3 9.9994 + 3 to 10.0006 +3
100 kQ 100 K 2-Wire O.C. 99.9966 + 3 to 100.0034 +3 {99.9976 + 3 t0 100.0024 +3
Autozero On
100 k@ 100 K 4-Wire 0.C. 99.9968 + 3 to 100.0032 +3 | 99.9978 + 3 to 100.0022 +3
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DIGITAL VOLTMETER
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Figure 4-2. DCV Accuracy Test Set-Up.

j. Disconnect the Transfer Standard from the 3456A
VOLTS terminals.

k. Using short pieces of number 20 AWG (or thinner)
insulated solid copper wires, connect the Transfer
Standard and the DC Null Voltmeter to the Reference
Divider as shown in Figure 4-2 and Figure 4-3.

1000V

INPUT / \ QuTPUT
VOLTAGE VOLTAGE
O—$O- 1 O

100V 100V
$——0

10v 10V

o HIGH

too— 3456A
INPUT & | oW

—ue NULL
STANDARD VOLTMETER

0.1V TRANSFER ==
STANDARD ——

] |

3456-4-3

Figure 4-3. Schematic of the DCV Accuracy Test Set-Up.

I. Turn the DC Standard’s output off. Using 24 inch
or shorter shielded cables equipped with banana-plug

4-6

connectors, connect the DC Standard and the 3456A to
the Reference Divider as shown in Figure 4-2 and Figure
4.3,

m. Set the Standard Cell Voltage switches on the
Reference Divider to correspond with the output voltage
setting of the Transfer Standard. Normally the Transfer
Standard’s output should be set to the voltage value of
the Standard Cell used to calibrate the Transfer Stand-
ard.

n. Zero the DC Null Voltmeter on the 3 microvolt
range and then set it to the 300 microvolt range.

0. Set the Reference Divider’s Input Voltage switch
to 100 V and center its Coarse and Fine adjust controls.

p. Set the Reference Divider’s Output Voltage switch
to.1V.

q. Set the DC Standard for an output voltage of
+ 100 V and turn its output on.

r. Set the Reference Divider’s Standard Cell switch to
the ‘“‘Locked”’ position. Adjust the DC Standard’s out-
put voltage for a zero reading on the DC Null
Voltmeter.

s. Downrange the DC Null Voltmeter and adjust the
Reference Divider’s Coarse and Fine controls for a
“null”’ reading (0 reading) on the Null Voltmeter’s 3
microvolt range.

t. Set the Reference Divider’s Standard Cell switch to
the OPEN position.
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u. Set the Reference Divider’s Standard Cell switch
to MOMENTARY and, if necessary, readjust the
Divider’s Fine control for a null indication on the Null
Voltmeter. Release the Standard Cell switch.

NOTE

The Divider’s Fine control may have to be
readjusted, when its Output Voltage switch
is set to another position.

v. Record and check the 3456A’s .1 V (100 mV)
reading.

w. Uprange the Reference Divider’s Output Voltage
switch to 100 V. Record and check the 3456A reading. If
the 100 V and .1 V reading is out of tolerance, do the
DCV Adjustment in Section V.

Always uprange the Reference Divider’s In-
put Voltage switch before upranging the DC
Standard and downrange the DC Standard
before downranging the Reference Divider’s
Input Voltage switch.

Xx. Uprange the Reference Divider Input Voltage
switch to 1000 V and then uprange the DC Standard to
+ 1000 V. Allow about ten minutes for the Reference
Divider to warm-up and stabilize. (The DC Standard
may have to be readjusted for a null indication on the
Null Voltmeter, after the Reference Divider has stabi-
lized.)

y. Uprange the Reference Divider’s Output Voltage
switch to 1000 V. Record and check the 3456A’s
reading.

z. Downrange the DC Standard to + 10 V and then
downrange the Reference Divider’s Input Voltage
switch to 10 V.

aa. Downrange the Reference Divider’s Output
Voltage switch to 1 V and set the 3456A to the 10 V
range.

bb. Reverse the 3456A’s input leads for a -1 V
reading. Record and check the reading.

cc. Set the Reference Divider’s Output Voltage
switch to 5 V. Record and check the reading.

dd. Turn the DC Standard’s output off and discon-
nect the DC Standard, Transfer Standard, and 3456A
from the Reference Divider.

Performance Test

ee. Set the Transfer Standard for a 10 V output and
connect the 3456A to the Standard with its input leads
reversed (for a -10 V reading). Record and check the
reading. If any of the tests in the previous tests fail, do
the DCV Adjustments in Section V.

ff. Change the Number of Power Line Cycles In-
tegrated on the 3456A to 100 by storing ‘‘100’’ into the
N CYC INT register. Record and check the reading.

gg. Change the Number Of Power Line cycles
Integrated to 1, .1, and .01 by storing “‘1”’, ““.1"’, and
“.01” into the N CYC INT register, respectively.
Record and check the reading for each Power Line
Cycle Integrated mode.

hh. Turn the 3456A’s Filter ‘“ON’’. Record and
check the reading.

ii. Turn the 3456A’s Filter and Autozero ‘“‘OFF’’.
Record and check the reading.

jj. Press the 3456A’s RESET button. Connect the
Transfer Standard’s High Output to the 3456A’s
RATIO REF HIGH and VOLTS HIGH terminals.
Connect the Standard’s Low Output to the 3456A’s
RATIO REF LOW and VOLTS LOW terminals. Refer
to Figure 4-4 for the connection,

DIGITAL VOLTMETER DC TRANSFER

hp 3456A STANDARD
FLUKE 7318B
J
C—322222233
) RIS RS SRS S [ i s e @ D
pu ] RN [0 S S [ A B . -
° O

]

3456-4-4

Figure 4-4. Ratio Test Connection.

kk. Set the 3456A to the DCV/DCYV Ratio function.
Record and check the reading. If this test fails, refer the
3456A to a serivce trained person.

1. Set the 3456A to ACV +DCV/DCV Ratio func-
tion. Record and check the reading. If this test fails, do
the ACV Adjustments in Section V.

mm. Disconnect the Transfer Standard from the
3456A. Set the 3456A to the DCV function and the 1 V
range. The DC Common Mode Rejection Test is next.

nn. Connect the 1 K resistor (-hp- Part Number
0698-1021) between the 3456A’s VOLTS HIGH and
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