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Section [

SECTION |

GENERAL

1. INTRODUCTION,

1-2. This section contains general information concerning
the -hp- Model 3465A Multimeter. Included is an instru-
ment description, specifications, informaiion about instru-
ment and manua! identification, option and accessory
information and safety considerations.

1-3. DESCRIPTION,

1-4. The -hp- Model 3465A Multimeter is a 4-1/2 digit, five
funetion digital multimeter. The five functions are dc volts,
ac volts, dc current, ac current and ohms. Measurements
¢an be made to four significant digits with a sample rate of
2-1/2 readings per second. Throughout this manual, the
3465A Multimeter will be referred to as Multimeter.

1-5. SPECIFICATIONS.

1-6. Instrument specifications are listed in Table 1-1. These
specifications are the performance standards or Hmits
agajnst which the instrument is tested. Any change in the
specifications due to manufacturing, design or traceability
to the U.S. National Bureau of Standards will be covered by
revised pages to this manual. Additional information
describing the operating characteristics are not specifica-
tibns but are supplemental information for the user,

i-7. INSTRUMENT AND MANUAL IDENTIFICATION.

1-8. Hewlett-Packard uses a fwo-section serial number. The
first section (prefix) identifies & series of instruments. The
last section (suffix) identifies a particular instrument within
the series. If a letter is included with the serial number, it
identifies the country where the instrument was manufac-
tured. This manual is kept up—to—date with the instrument
at all times by revision. If the gerial prefix of your
instrument differs from the one on the title page of this
manual, refer o Section VHI for backdating information
that will adapt this manual fo your instrument. All
correspondence with Hewlett-Packard should include the
complete serial number.

-1-9. OPTIONS.

1-10. Multimeter options are available to provide alternate
methods of powering the instrument. The standard instru-
ment is powered by rechargeable NiCad batteries or can be
powered from an ac source of 86 to 127 V or 172 to 254V,
48 10 66 Hz.

1-11. Option 00T,

1-12, Option 001 allows ac line operation only. Power is
derived from an ac source of 86 10 127V or 17210 254V,
48 te 66 Hz. Two NiCad Battery Packs can be instalied at
any time to allow portable operation of the Multimeter.

INFORMATION

1-13. Option (82,

1-14. Option 002 is powered by four *“D” type dry cell
batteries (U2 in Europe). Alternate power can be derived
from most Hewleti-Packard hand-held calculator battery
chargers such as the Model 820024 Battery Charger/AC
Adapter through a special rear panel inpui connector,

1-15. Gptien 810

1-16. The Option 910 is an additional Operating and Ses-
vice Manual.

1-17. Warranty Exeeptions.

1-18. Batteries are warranted for 90 days. “D” cell batter-
ies are not warranted.

1-18. ACCESSORIES.

1-20. The following accessories are available to extend the
usefulness of your Multimeter:

I. Modet 11096A RF Probe, 100 kHz io 500 MHz
{down 3 dB at 10 kHz and 700 MHz), for use on the
20 V and 200 V ranges in the DCV function only.

2. Model 11002A Test leads, dual banana to dual alliga-
tor.

3. Model 11003A test leads, dual banana (o probe and
affipator,

4. Submodule front handle, -hp- Part No. 5061-200G1.

5. Model 11173 A Handle Kit {Rack).

6. Rack adapter kit {includes 1/2 module filler), -hp-
Part No. 5061-0054,

7. Nickel Cadmiwm Battery Pack (2 required) -hp- Part
No. 00035-60024.

8. Model 82002A Battery Charger/AC Adapter, alter
nate power (battery elimination) for the Option 002
Multimeter.

9. 11129A Binding Post Kit.

10. Model 34111 A HV Probe, 40 kV dc

11. Model 34112A Touch — Held {nput Piobe

1-21. SAFETY CONSIDERATIONS.

1-22. This operaling and service manual contains cautions
and warnings alerting the user to hazardous operating and
mainterance conditions. This information is flagged by a
caution or warning heading and/or the symbol & . The

symbol appears on the front panel and is an
international symbol meaning “refer to the Operating and
Service Manual”. This symbol flags important operating
instructions located in Section HI. To ensure the safety of
the operating and maintenance persennel and retain the
operating condition of the instrument, these instructions
must be adhered to.

M
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Model 3465A

. Specifications.

DE VOLTMETER
Ranges: 200 mV, 200 mV/,2 V, 20V, 200 V, 1060 V

Maximum Input: 1,000 V {DC + Peak AC}

Accuracy (1 year + 239C = B2C):

Range ’ Specification
20 mV # 10.03% of reading + 2 counts)
200 mV through 200 V + 0.02% of reading + 1 count)
1000 v + {0.025% of reading + 1 count}
Temperature Coefficient (0°C to 50°C): & 0.003% of Read-
ing/°C
Fitective Common-Mode Rejsction lwith 1 k) imbalance in
either lead):

AC: > 120dBat 50/60 Hz £ 0.1%

AC Normal-Mode Rejection:
> 60 dB atr BO/G0 Hz + 01%

input Resistance:

]

20 mV through 2 V ranges: (80% R.H.1 210" o

20 V through 1,000 Vrvanges: 10 MG £ 1%

AC VOLTMETER
Ranges: 200 mV,2 V, 20 V, 200 V, 500 V(500 V Maxi}

Qverrange: The maximum reading decreases linearly from
19,999 at 10 kHz to 10,000 at 20 kHz.

Accuracy: 1 year +23°C + 5°C)
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z (0.5% reading
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>
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@ s o | e
Rl |8 |8
Ranges

Temperature Coefficient (0°C to 50°C); + {0.005% of Reading
+.2 counts}/P¢

Input Impedance: 1 M £ 1% shunted by < 100 p¥

DC AMMETER
Ranges: 200 gA, 2 mA, 20 mA, 200 mA, 2,000 mA

Maximum Input: 2 A from < 280 V soutce
Protection: 7 AJ2B0 V fuse {normal biow)

Voitage Burden:

Range l Max Burden at Full Scale
200 pA — 200 mA < 2BO mV
2,000 mA < TOO mV

Accuracy: 1 year + 239C £ 5°C)

Range Specification

200 pA, 2 mA % {0.07% of reading + 1 count)
20 mA + {0.11% of reading + 1 count)
200 mA, 2000 mA + {C.6% of reading + 1 count}

Temperature Coefficient {0°C to 50°C):

Specification

Range + {% of Reading)/”C
§

200 uA + G.0CG5%

2 mA, 20 mA + 0.004%

200 mA, 2,000 mA + 0.01%

AC AMMETER
Ranges: 200 A, 2 mA, 20 mA, 200 mA, 2,604 mA

Gverrange: The maximum reading decreases linearly from
19,999 at 10 kHz ro 10,000 at 26 kHz,

Accuracy: (1 yesr, + 23°C + 5°C)

20K
* 6% reading
+ 15 digits
10K
o + ,25% reading
T + b digits + .65% reading
= 2K +4 digits
& -~
g g 4 % 4% reading
E s
Z + 5 digits + .8% reading
- + 5 digits
= 40 :
< e £
3« E £ o
o £ o =]
S o ot &
&1l & o &

Temperature Coefficient {0°C to 50°CH: + 001% of Read-
ing/® ¢,

Protection: 2A/250 V fuse {normal blow}

Voltage Burden:

Range ; Max Burden at Full Scate
200 ph - 200 mA < 250 mV
2,000 mA <700 mvy

OHMMETER

Ranges: 200 2, 7 kiz, 20 k§2, 200 k2, 2,000 k&2, 20 MO

Accuracy: (1 year + 23°C + 5°C)

Range Spacification

200 + {0.02% of reading + 2 coumnts}
2 k3 through 2 ME + (0.02% of reading + 1 count)
20 My + .1% of reading + 1 count}

Temperature Coefficient [0°C to BOCC):

Speciftcation

Range + 1% of Reading)/®0
200 © through 2 MO + 0.00156%
20 MG * 0.004%
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Table 1-2. General Information.

Maximum Input Voltages:

Between Input HIGH {V, ) and COM:

FLUINCTHON ! MAX VOLTAGE
D Voits 1000 V (dc + peak ac}
AC Volts 600 V dc; 500 V a¢ rms;
BCO V peak ac
Ohms 380 V (dc + peak ac)
Between COM terminal and earth ground { '-i'—' ¥

+ 500 V (de + peak ac)
Between AMPS (A} and COM terminals:
+ 380 V (dc + peak ac)

Amps Voltage Burden [nominal at full-scale):
2000 m range: < 250 mV
All other ranges: < 125 mV

Reading Rate: 2.5 samples per second

COverload Indication: Display Blanks except for overrange 1"
and decimal point {alse polarity sign on DCV or DCA FUNC-
TIGNS),

Qhkms Terminal Characteristics:
Configuratipn: 2 wire

Open-circuit voltage: < 5 V max,

Overload protection: 380 V {dc + peak ac)

Nomingt current through unknown resistance:

RANGE CURRENT
200 o 1 mA
2 K 1 mA
20 K 10 A
200 K9 10 A
2000 K 1 A
20 Mo 0.1 uA

Power Beguirements:

Srandard ac source: 86 to 127 V; 48 to 66 Hz
17210 264 V; 48 10 66 Hz
patteries: 2 rechargeable NiCad battery packs
Option 901 acsource: 8610 127 V48 to 66 Hz
172 t0 264 V; 48 to 66 Hz
Option 002 barteries: 4 [ type dry cells (112 cells in Europe)

pattery elimination:  Most  Hewlett-Packard
hand-held calculator
chargers such as the
Mociel 82002A Bat{ery
Charger/AC Adapter

Option 910 An additional Operating and Service Marnual,

Environmaental Considerations;
Operating temperature: 0°C to B6°C (32°F to 131 °F)
Humidity range; 95% at 40°¢
Storage temperature: -40°Cto + 75°C (-40°F to 16778}

1-3/1-4
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SECTION Nl
INSTALLATION

Z2-1. INTRODUCTION,

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

2-3. INITIAL INSPECTICN,

2-4. This instrument was carefully inspected both mechani-
caily and electrically before shipment. It should be free of
mars of scratches and in perfect electrical order upon
receipt. To confirm this, the instrument should be inspec-
ted for physical damage in transit, and the electrical
performance should be tested using the performance tests
outlined in Section V. If there is damage or deficiency, see
the warranty inside the front of this manual.

25, POWER REQUIREMERTS.

2-6. The Standard and Option 002 Multimeters have an in-
ternal battery source. In addition, either Standard or Op-
tion 002 instruments can be operated from any ac source of
86 V1o 127 Vor 172V to 254 V 2t 48 Hz to 66 Hz, The
Option 002 instrument requires the use of & Hewlett-
Packard hand-held calculator Battery Charger/AC Adapter
Model 82002A for instrument operation from the ac
source.

CAUTION

Verify that the 11GV/220V Line Voltage
Selection switch, located on the regr panel of
the Standard, Option 001 Multimeter or the
Model 820024 Battery Charger/AC Adapter, is
set to the ac sowrce voltage to be used before
inserting the power cord and turning the
nstrument on,

2.7. GROUNMDING REQUMREMENTS,

2-8. To protect operating personnel, the National Electrical
Manufacturers’ Association (NEMA) recommends that the
instrument panel and cabinet be grounded. The Standard
and Option 001 Multimeters are equipped with a three-
conductor power cable which, when plugged into an
appropriate receptacle, grounds the instrument. The offset
pin on the power cable is the ground wire.

29 ENVIRONMENTAL REQUIREMENTS.

2-10, The Multimeter should nol be operated outside the
ambient temperature range of 0°C to 35°C (32°F 1o
131°F) or stored outside the ambient temperature range of
-40°C to +75°C (- 40°F to 167°F).

WARKING

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

219, REPACKAGING FOR SHIPMENT,

2-12. The following paragraphs contain a general guide for
repackaging the imstrument for shipment. Refer to Para-
graph 2-14 if the original container is to be used; 2-15 if it
is not. If you have any questions, contact your nearest -hp-
Sales and Service Office (see back of Manual for effice loca-
tions).

NOTE

If the instrument is to be shipped to Hewlett-
Packard  for service or repair, attach « tag to
the instrument identifving the owner and indi-
cating the service or repair o be accomplished.
Include the miodel nuwmber and full sevial
number of the instrument. In any correspon-
dence, identify the instrument by model num-
ber and full serial number.

2-13. Piace instrument in original container with appropsi-
ate packing material and seal well with strong tape or metal
bands. If original container is not available, one can be
purchased from your nearest -hp- Sales and Service Office.

2-14. If original container is not to be used, proceed as
follows:

s, Wrap instrument in heavy paper or plastic before
placing in an inner container.

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

¢. Place instrument and inner contginer in & heavy
carton or wooden box and seal with strong tape or metal
bands.

21




Section [

2-15, POWER CORDS AND RECEPTACLES.

2-16, Figure 2-1 iHustrates the standard power receptacle
(wall outlet) configurations that are used throughout the
Enited States and in other countries. The -hp- part number
shown directly above each receptacle drawing is the part
aumber for a Standard or Option 001 Multimeter power
cord equipped with the appropriate mating phug for that
receptacle. If the appropriate power cord is not included
with the instrument, notify the nearest -hp- Sales and
Service Office and a replacement cord will be provided. The
Multiieter power cord, power inpul receptacle and mating
connectors meet the safety standards set forth by the
International Electrotechnical Commission (IEC).

2-2

Model 3463A

81201381 81201369 81201689

570-B-419%
UL LISTED FOR USE IN THE UNITED STATES OF AMERICA

Figure 2-1. Power Receptacies.
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SECTICN 1l
OPERATING INSTRUCTIONS

3-1. INTRGDUCTION.

3-2. This section contains instructions for using the Multi-
meter for making dc voltage, ac voltage, dc current, ac
current and ohms measurements. The section also contains
a description of the front and rear panel features.

WARNING |

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

3-3. Frontand Rear Panel Features,

3-4. An illustration and deseription of the front and rear
panels is provided in Figure 3-1. All controls and connec-
tors are identified and briefly described. Some rear panel
features are available with certain options only and are
identified in the description.

3-8, Turn-on and Warm-up.

3-6. For specified measurement accuracy, allow the instru-
ment to warm-up for at least 10 minutes,

Before operating from an ac souice, verify that
the 110/220'V line voltage selection switch,
located on the rear panel of the Standurd and
Option 001 Multimeter or the Model 820024

Battery Charger/AC Adapter, is set to the ac
source yoltage to be used,

3-7. laternal Battery Voltage Measurement and Recharg-
ing.

3.8. The Multimeter contains a feature allowing the user to
check batfery strength to determine the need for battery re-
placement or recharging. By setting the Multimeter to de V
Function and the 20 megohm range, the battery voltage is
numerically represented on the Multimeter display. The
decimal point must be moved one place to the right to
derive the actual voltage level from the display (370 =
3.70 V dc). If the battery voltage drops below a display of
300 (3 V), the Multimeter will automatically shut down.
A fuBly charged standard Multimeter wiil display approxi-
mately 380, Fresh batteries in an Option 002 Muliimeter
will display approximately .600. Recharging of the NiCad
batteries i performed by operating the Multimeter on an ac

source {verify line voltage selection switch is in correct posi-
tion-for source voltage used). Measurements can be made
with the Multimeter operated from the ac scurce during the
recharging period.

NOTE

After 14 hours, a completely discharged battery
will be fully charged Shorier charge periods
will allow reduced batiery operating fime,
There is no danger of overcharge. For conven-
ience, overnight charging Is recommended,

3-8. Low Battery Voltage Detection,

3-10. The Standard and Option 002 Multimeters contain
an internal battery source (Standard contains rechargeable
NiCads; Option 002 contains “I¥” cell or “U2” batteries).
A battery source safety feature of the Multimeter is a low
battery voltage detection circuit which turns the instru-
ment off when battery voltage reaches a low level. This pro-
tects against cell reversal of the NiCad batteries. If during
operation the display disappears or immediately after turn-
on the display appears and disappears after several seconds,
fow battery voltage is indicated. To verify low battery volt-
age, the procedure described in the preceding paragraph can
be used or verify by placing the OFF/ON switch to OFF
and to ON again. The display will appear and again disap-
pear. Operation from an ac line source and recharging of
the NiCad batteries is required in a Standard instrument.
Replacement of “I¥? cell or “U2” batteries is required in an
Option 002 instrument.

NOTE

In protecting batteries and circuitry, the low
battery voltage detection circuit wmay shut
down the instrument if:
1. the power switch is momentarily turned
off thern back on, or
2. if a live line power cord Is attached to the
instrument while it is operating in the bat-
tery made.
To restore normal operation, the instrument
must be turned off with the front panel power
switch for a miimum of 10 seconds,

3-11 Overtoad Indication.

3.12. The Multimeter is capable of displaying 19999 for ail
functions and ranges. There are maximum voltage limita-
tions in DCV and ACV, however (see ac and de voltage
measurement paragraphs). In an overload condition where
the input exceeds 19999, the last four digits blank and the

3-1
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34658 -4264

STANDARD AND OPTION GOl REAR PANEL
® . ®
/= | | %
o / I ! |
@ L —U D i :r
1 J WARNING : NG OPERATOR
= SERVICEABLE PARTS INSIDE.
REFER SERVICING TO
GQUALIFIED FERSONNEL ,
48-66Hz
VA MAX
~ LINE SELECTOR
L 1B zemifas I@E:i:
I
L@ @)
THESEB- A5

OPTION 002 REAR PANEL.

&
® L 9]

[—J WARNING : NO OPERATOR
) SERVICEABLE PARTS INSIDE,
REFER SERVICING TO

4 CPTIONAL
POWER
ZERC| ADJ 3-I0VDC ot ] QUALIFIED PERSONNEL .
@ 250mA [
346584261

{
O

fﬂg

Figure 3-1. Front and Rear Panel Features.

3.2
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TN

OCCUF,

QFF/ON Switch, Pushbution push on/push off switch,

FUINCTION Switch. Function markings are iocated above
sach pushbution switch,

COXNC)

Vo= DC Volis

~V = AC Voits

A = DC Amps

~f = AC Amps
& = Qhms

[isplay. Indicates the measured value and polarity of dc
volts or amps.,

RANGE Switch, Range markings are iocated above sach
pushbutton switch. Coior bands identify the range switches
associated with zach function switch, :

® ®O

DOV/ACVIOHMS High input terminai,

& Symbol, This symboi is an international symbol
mesning “refer to the Operating and Service Manual™. This
symbel will appear in this section of the manual flagging
operating instruction information,

©,

Do not apply a voltage greater than * 500 V d¢ or 500 V peak between
COM terminal and chassis ground or damage 1o the instrument will

GOM input terminal. This terminal is connected to circuit
ground for all measurements except ohms. In the ohms func-
tion, the COM terminal is disconnested from circuit ground,

@.

DC/AC AMPS High input terminal, 2 amp fuse located
behind remavabte A’ terminal cap.

AC power Input connector.
Line voltage selection switch.

ZERC ADJ. internal adjustment used tc zero the display in
the ROV FUNCTION, 20 mV RANGE.

Battery access door {Standard and Optien 601},

Battery access door {Option 002 only).

@ e ®

Battery charger (Model 82002A) power input connector
{0Opticn 002 only),

@

@ Battery access door lock {Option 002 only},

Figure 3-1, Front and Rear Pane! Features (cont’d}.

overrange “17 and decimal point will be displayed. The
polarity sign is also displayed in the dc volts and dc current
functions in the overload condition.

3-13. AC VOLTAGE MEASUREMENTS.

Maximum Input voltuge in the ACV FUNC-
TION is 500 V rms, 800 V peak and 600 V de.
Do not exceed these voltages or damage to the
instrument will occur,

3-14. AC VOLTAGE Ranges.

3-15. The ACV FUNCTION has five ranges from 200 mV
to 500 V. Eazch range has a maximum display reading of
19999. However, the 500 V range is limited to a maximum
ac input veltage of 300 V.,

3-16. DC VOLTAGE MEASUREMENTS.

Do nor exceed a maximum input voltage of
1000 V {de + peak ac) on the 1000 V range or
damage to the mstrument will oceur, There is
no overrange capability on the 1000 V range.

317, 20 mV Range Zero Adjust.

3-18. When using the Multimeter on the 20 mV range in
DC volts, short the input terminals and zero the Multimeter
display with the rear panel ZERQO ADJ control (see Figure
3-1). The display should indicate 0.000 before proceeding
with measurements.

3-15. DT Vaoitage Ranges,

3-20. BC Voltage measurements can be made from 20 mV
to 1000 V full-range. Each range has a maximum display
reading of 19999, However, the 2000 V range is limited to
maximum input of 1000 V de and peak ac (see DC Voltage
measurements caution in Paragraph 3-16).

3-21. CURRENT MEASURERENTS.

Do not exceed a maximum input voltage of
350G V de and peak ac or a maxivuem de or ac
mms input current of 2 A or the amps fuse,
located directly behind the “A7 terminal, will
open. See the following paragraph for replace-
ment instructions.
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3-22. The Multimeter is protected from the application of
excessive current by a 2 A fuse located directly behind the
front panel “A” terminal, If it is necessary to replace this
fuse, use the side siots on the “A™ terminal to rotate the
terminal. The terminal and fuse will protrude from the
front panel. Remove the terminal and fuse, replace fuse
with 2 2 A rated fuse as listed in Table 6-3 Miscellaneous
Parts General, and designated F1.

3-23. AC Current Ranges.

3-24. AC current measurements are specified over a fre-
quency range of 40 Hz to 20 kHz There are five current
ranges from 200 pA to 2000 mA. See current measure-
ments Caution in Paragraph 3-21.

3-25. DC Current Ranges.

3.26. DC Current measurements can be made on five cur-
rent ranges from 200 yA to 2000 mA. See current measure-
ments caution in Paragraph 3-21.

3.27. OHMS MEASUREMENTS.

AN

Do not apply volrage greater than + 350 Vde +

3-4

Mode] 3465A

Peak AC between the ohms and common input
terminals in the ohms function or damage to
the instrument will occur.

3-28. Ohmmeter Hanges.

3-29. Resistance measurements can be made on six ranges
from 200 ohms to 20 megohms. Both input terminals (2
and COM) are floating with respect to circuit ground.

3-30. Ghmmeter Reference Current

3.31. The ohmmeter reference current through the un-
known resistance for each range is shown in Table 3-1.

Tabie 3-1. Ohmmeter Current Through Unknown.

Current
Range Through Unknown
200 0 1 mA
2 k22 1 mA
20 k3 16 A
200 kit 10 A
2000 k§2 1 pA
20 M 0.1 kA

Maximum open-circuif voltage at the ochms input terminals
isless than 5 V.




