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If the serial number of your instrument is lower than shown on this Title Page,
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earlier instruments.

| WARNING I

To help minimize the possibility of electrical fire or shock hazards,
do not expose this instrument to rain or excess moisture.
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K21 MANUAL CHANGES

-hp- MODEL 3466A
DIGITAL MULTIMETER

Manual Part Number 03466-90003

ERRATA

Page €-7, Table 6-3 (Replaceabls Parts). Change the part number
of the A3 Assembly from ‘'03435-66B03'" to
**03435-66503"".

Page 7-4, Paragraph 7-40. Change the part number of
A1Q101 in the second sentence of the paragraph from
**1855-0449" to '*1855-0469"’.

Pages 8-29. 8-31. 833, and 8-37. Do the foliowing changes
on the compeonent locator (on apron pages).

Change the A1 Assembly part number from
“03466-66501'" to '"03466-66577"".

Change the reference designation of “’‘R210'" to “R120"*
Change the reference designation of 'C112" to *“C100"*
Pages 829, 8-31, 8-33, 8.35, snd 8-37. Change the A1l
Assembly part number on Schematics 1, 2, 3, 4, and 5
from ''03466-66501 or 03466-66516'" to
**03466-66577"".

Page 8-29, Schematic 1. Do the following changes on the
schematic:

Add 1A DC ADJ.” to variable resistor R660.
Connect the DC path to R128 instead of U102(21}.

Page 8-31, Schematic 2. Do the following changes on the
schematic.

Qn the apron page, add the following components to the
Component Locator table.

Componant | Location
Ci12 G,H1
R120 E.F1

Change the value of R108 from **6.98K"’ to *'4.99K"".

15 April 1984

Page 8-35, Schematic 4. Do the following changes on the
schematic.

Change the A4 Assembly part number from
*’03466-66504"* to ''03466-66514"".

Change the A2 Assembly part number from
**03466-66502" to *'03466-66578"".

Page 8-29, Schematic 1. Do the following wire color code
changes on the schematic.

Change Color Code

Locetion From | To
OC Path 5 1
S2(7) 7 1
$2(11) 9 2

Page 6-31, Schematic 2. Change the color code of the wire
connected at U102(15) and frem "8 to *1"".

Page B-33, Schematic 3. Change the color code of the wire
connected at U402(30) from “*8"" to 1",

CHANGE NO. 1. Applies to ALL Serial Numbers

Page 1-5, Table 1-4 (Accessoriesl. Chenge the “‘Test lead kit™
in the table from No. 11067A to No. 34118A.

Page 6-6, Table 6-3 (Replaceable Parts). Add the following part
number to the table:

Reference HP Part ¢

. Dascription
Designetien Number D

A2DSM1 thru DSM5 | 5180-0234| 9| 5 Displays with same
Brightness Code

CHANGE NO. 2. Applies to Serial Numbers 1716A19896 and sbove
Pages 8:29, 8-31, 8-33, and 8-37. Change the wiring and wire

color codes on the component locators as shown in Figure
C-1.

Supplement A for 03466-90003
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SAFETY SYMBOLS

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

| WARNING I

{
Ecaunou§

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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[/'P HEWLETT

PACKARD
SAFETY SUMMARY

The following general safety precautions must be observed during all pheses of operation, service, and repair of this instrument.
Failure to comply with these precautions or with specific warnings elsewhere in this manual violates safety standerds 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 Cless 1 instrument,

GROUND THE INSTRUMENT

To minimize shock hazard, the instrument chassis and cabinet must be connected to an electrical ground.
The instrument is equipped with a three-conductor ac power cable. The power cable must either be plugg-
ed 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 outiet.
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 quaiified maintenance personnel. Do not replace components with power cable con-
nected. 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 INSTRUMENTY

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

DO NOT OPERATE A DAMAGED INSTRUMENT

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

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 l

Dangarous voltages, capable of causing death, ara present in this instrument. Use extreme cau-
tion when handling, testing, and adjusting.

iii
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SECTION |
GENERAL INFORMATION

1-1. INTRODUCTION

1-2. This section contains general information concern-
ing the -hp- Model 3466A Multimeter. Included is an in-
strument description, specifications, information about
instrument and manual identification, option and ac-
cessory information, and safety considerations.

1-3. DESCRIPTION

1-4, The -hp- Model 3466A is a 4" digit, seven function,
autoranging multimeter. The functions are AC or DC
Voltage, AC or DC Current, AC + DC Voltage, AC +
DC Current and Ohms. All seven functions have
manually sclectable ranges. AC Voltage, DC Voltage, AC
+ DC Voltage and Ohms functions may also be
automatically ranged by pressing the AUTO pushbutton.
Throughout the remainder of this manual, the -hp- Model
3466A Multimeter will be referred to as Multimeter.

1-5. SPECIFICATIONS

1-6. Specifications for the Multimeter are listed in
Table 1-1. These specifications are the performance
standards or limits to which the Multimeter can be tested.
Any changes in these specifications due to manufacturing
changes, design or traceability to the National Bureau of
Standards will be covered by an errata or change sheet.
These specifications supcrsede any prior published
specifications. Supplemental information in Table 1-2 is
provided to describe general operating characteristics.

1-7. INSTRUMENT AND MANUAL IDENTIFICATION

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

the change sheet supplied with the manual. All correspon-
dence with Hewlett-Packard should include the complete
serial number.

1-9. OPTIONS

1-10. Table 1-3 lists the option available for the
Multimeter.

1-11, The option label affixed to the rear of the
Multimeter identifies the line voltage for which the in-
strument is wired. This operating voltage can be changed
by following the procedure outlined in Section V (Power
Requirement Modification Instructions). If the line
voltage option is changed, the option label should also
be corrected to reflect the new configuration.

NOTE

Option 001 Multimeters can be converted to
standard instruments by adding the battery
and charger circuitry. The Battery/Charger
kit to convert the instruments can be ordered
under Part Number 03438-80001.

1-12. ACCESSORIES

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

1-14. SAFETY CONSIDERATIONS

1-15. This Operating and Service Manual contains cau-
tions and warnings alerting the user to hazardous
operating and maintenance conditions. This information
is flagged by a caution or warning heading and/or the
symbol A\ . The /A symbol appears on the front panel
and is an international symbol meaning “‘refer to the
Operating and Service Manual”’. This symbol flags
important operating instruction located in Section IIl. To
ensure the safety of the operating and maintenance
personnel and retain the operating condition of the
instrument, these instructions must be followed.

1-1
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General Information

Model 3466A

Table 1-1. Specifications
DC VOLTMETER Input Impedance: Resistance: 2ZM ohms +1.5%
Shunt Capacitance: < 75pF

Accuracy: (for 1 year at 23°C + 5°C)k:

Sensitivity: 10aV on the 200mV range.
Range Max. Display Accuracy

Response time: <4.5 seconds to within 4 digits of final value
20mV £19.999mV | 2(.05% of reading + 3 digits) on one range. Add 1.2 seconds for each range change.
200mV +199.99mV | =(.04% of reading + 2 digits}
2v +1.9999V +1.03% of reading + 1 digit) Temperature Coefficient: (0°C to 18°C and 28°C to 55°C):
2ov +19.955Vv +{.03% of reading + 1 digit)
200V +199.99v +{.03% of reading + 1 digit}
1200V =1199.9v <700V, ={.035% of reading + 1 digitl .
1200V | 21199.9v | >700V. =1.055% of reading + 1 digit Frequency Tompersture Costficient (o8 renges)

Maximum Input: £ 1200V (dc + peak ac).

Ranging: Automatic or Manual.

Input Type: Floating (500V max. from COM to earth ground).
Input Resistance: 10MQ + 0.5% (all ranges).

Sensitivity: 14V on the 20mV range.

Polarity: Automatically sensed and displayed.

Response Time: <0.7 seconds to within 1 digit of final value
on one range. Add 0.8 seconds for each range change.

Temperature Coefficient: = (.003% of reading + 0.15
Digits)/°C (0°C o 18°C and 28°C to 55°C).

Normal Mode Rejection: >54dB at 50/60HZ + 0.1%.

Eftective Common-Mode Rejection: = 140dB at dc; 120dB at
50/60Hz * .1% (1k{? imbalance).

AC VOLTMETER (TRUE RMS)

AC Converter: True RMS

Renge Max. Display
200mV 199.99mV
2V 1.999v
20V 19.999V
200V 199.99V
1200V 1199.9v

Accuracy: (for 1 year at 23°C + 5°C and ar > 1800 digits):

Frequency Accuracy (all ranges)
20 Hz — 30 Hz +(2% of reading + 50 digits)
30 Hz — 50 Hz + (1% of reading + 30 digits)
50 Hz — 20kHz +{0.3% of reading + 20 digits)
20kHz — 50kHz + 1% of reading + 40 digits)
50kHz — 100kHz +(2% of reading + 150 digits)

Maximum Input: 600Vdc or 1700 (dc + peak ac), 107V Hz.
Ranging: Automatic or Manual.

Input Type: Floating (500V max. from COM to earth ground).

20Hz to 30Hz and
50kHz to 100kHz

30Hz to 50Hz and
20kHz to 50kHz

50Hz to 20kHz

£(.05% of reading + 15 digits)/°C
+({.05% of reading + 2 digits)/°C

+{.03% of reading + .5 digits}/°C

Maximum Crest Factor: 4 to 1

OC + AC VOLTMETER (TRUE RMS)

Range Max. Display
200mVv 199.99mv
2V 1.9999v
20V 19.999vV
200V 199.99v
1200V 1199.9V

Accuracy: {(for 1 year at 23°C + 5°C and at > 1900 digits):

DC + 20 Hzto 50kHz I +(1% of reading + 80 digits)

DC + 50kHz to 100kH: +(2% of reading + 200 digits)

Maximum Input: 1200Vdc or 1700V (dc + peak ac), 107VHz
Ranging: Automatic or Manual.

Input Type: Floating (500V max. from COM to earth ground).

-+

Input Impedance: Resistance: 2M ohms = 1.5%
Shunt Capacitance: <75pF

Sensitivity: 104V on the 200mV range.

Response Time: < 4.5 seconds to within 4 digits of final value on
one range. Add 1.2 seconds for each range change.

Temperature Coefficient: (0°C to 18°C and 28°C to 55°C):

Temperatura Ceefficient

Frequency *For all renges except 200mV

DC + (50Hz to 20kHz)

DC + (30Hz to 50Hz and
20kHz to 50kHz)

DC + (20Hz to 30Hz and
50kHz to 100kHz)

+(.03% of reading + 6 digits)/°C
+{.05% of reading + 6 digits}/°C

+(.05% of reading + 10 digits)/°C

*Add 5 digits/°C for the 200mV range.
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Table 1-1. Specifications (Cont'd)

DC AMMETER Input Type: Floating (500V max. from COM to earth ground).
Accuracy: (for 1 year at 23°C + 5°C): Input Protection; 2A, 250V Fuse.
Shunt Sensitivity: 10nA on the 200uA range.
Range Max. Display | Resistance Accuracy . .
Temperature Coefficient: (0°C to 18°C and 28°C 1o 55°C):

200uA 199.99;:A 100011 | +{.07% of reading + 2 digns|

2mA 1.9999mA | 1000 +{.07% of reading + 2 digits) )

20mA | 19.999mA | 100 £{.07% of reading + 2 digns) Range l Temperature Coefficiant

200mA | 199.99mA | 112 +(.15% of reading + 2 digits)

2000mA | 1999.9mA | 0.10 +{.5% of reading + 2 digits) ZOOM thru 200mA +(.03% of reading + .5 digns"nc
2000mA +{.04% of reading + .5 digits)/°C

Maximum Input: * 2 Amps from =250V Source.

Ranging: Manual only. Maximum Crest Factor: 4 to 1

Input Type: Floating (S00V max. from COM to earth ground). Voltage Burden:

Sensitivity: 10nA on the 200uA range.

Ranga Max. Burden at Full Scala
Polarity: Automatically sensed and displayed.
200uA thru 20mA <220mV rms
Temperature Coefficient: (0°C to 18°C and 28°C to 55°C): 200mA <240mV rms
2000mA <600mV rms

Range l Temparatura Coefficient
DC + AC AMMETER (TRUE RMS)

200uA thru 20mA
200mA thru 2000mA

+(.004% of reading + .15 digits)/°C
+1.01% of reading + .15 digits)}/°C

Ranga Max. Display

Voltage Burden: 200.A 199.99,A
2mA 1.9999mA
Range | Max. Burden st Full Scale 20mA 19.999mA

200mA 198.99mA
2000mA | 1999.9mA

200,A thru 20mA <220mV
200mA <240mV
2000mA <600mvV

Accuracy: {for 1 year at 23°C = 5°C
AC AMMETER (TRUE RMS)

R Fi Acc

Range Max. Display anee | oy | ki
2004A thru DC + 20Hz to | %(1.5% of reading

2004A 199.99,A 2000mA 10kHz + 80 digits)

2mA 1.9999mA

20mA 19.999mA

200mA 199.99mA Minimum Display: 1900 digits.

2000mA 1999.9mA
Maximum Input: 2 Amps rms from <250V rms source.

Sinewave Accuracy: (for 1 year at 23°C + 5°Cand at > 1900 Ranging: Manual only.
digits):
input Type: Floating {500V max. from COM to earth ground).
Range ' Fraquency Accuracy
Input Protection; 2A, 250V Fuse.
200xA thru 200mA | 20Hz to 30 Hz | £1(2% of reading + 50 digits)
30Hz to 10kHz | £1.9% of reading + 35 digits) Sensitivity: 10nA on the 2004A range.
2000mA 20Hz t0 30 Hz | £(2% of reading + 50 digits)
30Hz to 10kHz | £(1.2% of reading + 20 digits} Response Time: <4.5 seconds to within 4 digits of final value.

Minimum Display: 1900 digits. Taggzr::)u:eec(l:ge ;::‘;ieznat;c:t;)oggbng:: reading + 20 digits/®C

Maximum Input: 2 Amps rms from <250V rms source.

Ranging: Manual only. Maximum Crest Factor: 4 to 1

1-3
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Model 3466A

Table 1-1. Specificetions (Cont'd)

Voltage Burden:

Range Max. Burden at Full Scale
200uA thru 20mA <220mV rms
200mA <240mV rms
2000mA <600mV rms

OHMMETER

Accuracy: (for 1 year at 23°C = 5°Ck:

Veltage st Butpnt

Range | Max. Display | 10000 Digits | Currest Aceuracy

200 19.9990 SmV SmA +1.0B8% of reading + 2 digits}
2000 | 195.990 500mv SmA +1.08% of reading + 2 digits}
2k0 1.99990 1w 1mA £ 1.03% of reading + 1 digit)

20kT | 19.999k0 v 10Q0pA | £1.03% of reading + 1 digit)

200k} 199.99x0 11 10pA +(.03% of reading + 1 digit)

2MO 1999.5x0 v 1ub +1.04% of reading + 1 digit)

20M0 | 19.99SM0 v 100nA | x(.15% of reading + 1 digit)

Ranging: Automatic or Manual.

range on the 200 and 200 ranges only).

Input Configuration: 2 wire with lead zero (700mf{} adjustment

Sensitivity: 1mQ on the 201} range.
Output Voltage: <5 volts dc.
Overload Protection: 350V (dc + peak ac).

Temperature Coefficient: (0°C to-18°C and 28°C to 55°C)k:

Range | Temperature Coefficlent

200 thru 2MQ | +(.002% of reading + .05 digits)/°C
20MQ +(.01% of reading + .1 digits}/°C

Rasponse Time: < 1.1 seconds to within 1 digit of final value on
one range. Add 0.8 seconds for each range change.

DIODE TEST

Function: (k).

Range: g} (2K

Test Current: 1TmA £ 1.5%.

Maximum Measureable Voltage Drop: 1.99899 volts.

Overload Protection; 350V (dc 2 peak ac).

Table 1-2. General Information

GENERAL

Display: 7 segment RED 0.3 inch high LED's.
Function and range annunciation.

Reading Rate: 2.4 - 4.7/sec. depending on input level.

A-D conversion: Dual slope.

Integration Time: 100 msec.

Ohms. Manual only in acl, dcl and acl + dcl.

batteries.
Operating Temperature: (O to 55)°C.

Humidity: 0-95% RH at 40°C.

Ranging: Automatic or manual in acV, dcV, acV + dcV and

Storage Temperature: (-55 to +75)°C; (- 55 to 65)°C with

Power: AC line; 48 - 440Hz 86 - 106V Opt. 100
104 -127V Opt. 115
190~ 233V Opt. 210

208 - 250V Opt. 230

Battery: 5 hours minimum continuous operation. Recharge
Time: 16 hours operating 12 hours non-operating. 1.5 hour,
recharge provides 3 hours of continuous use.

Maximum Power Dissipation: 9 watts — with battery charger.
4 watts -— AC only.

Configuration: 3466A Std, Streamlined portable case with
handle, ac line power. Rechargeable batteries, and recharger
included.

3466A Option 001, Streamlined portable case, as ac line power
only.

Dimensions: 3466A: 23.81 cm (9 3/8"") wide x 9.84 cm {3 7/8"')
high x 27.62 cm (10 7/8") long.

Weight: 3466A: 2.77 kg (6 Ibs 2 o0z.)
3466A Option 001: 1.98 kg {4 Ibs 6 o0z.}
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Table 1-3. Options

Standard

Option 001

Option 002
Option 100
Option 115
Option 210
Option 230
Option 910

Streamlined portable case with handle. AC
line or rechargeable battery operation with
battery charger included.
Streamlined portable case with handle. AC
line operation only.
Rack Mount case AC line operation only.
86-106Vac 48-440Hz 9 Watts (Standard)
104-127Vac 48-440Hz 9 Watrts {Standard)
190-233Vac 48-440Hz 9 Watts (Standard)
208-250Vac 48-440Hz 9 Watts (Standard)
An additional Operating and Service Manual.

General 'Information

Table 1-4. Accessories

11002A
11003A
110968

34110A
34111A
34112A
11067A

Test leads (dual banana to dual alligator).

Test leads dual banana to probe and alligator.
RF Probe 10kHz to 700MHz, use only 10V

and 100V dc ranges.

Soft vinyl carrying/operating case.
High voltage probe, 40kV dc.
Touch - Hold, input probe.

Test lead kit.
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Installation Model 3466A

250V 280V 280V 260V
OPERATION OPERATION OPERATION OPERATION

\

=N

PLUG*": SEV 1011.1858-24507

PLUG*®: CEET-V11 PLUG": CEE22-V1 PLUG*: DHCR 107 TYPE 12
CABLE*: HP B120-1882 CABLE®: HP B120-1B80 CABLE": HP B120-2858 CABLE®: HP B120-2104
125 V- BA** 260V 260V 250V - BA"" 126 vV - BA™"*®
OPERATION OPERATION

PLUG*®: NEMA 1-16P PLUG®: N2SS 18B/AS C112 PLUG®: BS 1363A PLUG": NEMA G-16P PLUG®: NEMA 5-15P
CABLE®: HP B120-OBB4 CABLE*: HP B120-0688 CABLE®": HP B120-1703 CABLE®: HP B120-0688 CABLE®: HP 8120-1621
STD-B-4185 (Rev.)

*The numbar shown for the plug is the industry identifier for the plug only.
The number shown for the cable is an HP part number for 8 complete cable including the plug.
* *UL listed for use in the United Stetes of America

Figure 2-1. Power Receptacles
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SECTION 1i
INSTALLATION

2-1. INTRODUCTION

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

2-3. INITIAL INSPECTION

2-4. This instrument was carefully inspected both
mechanically and clectrically before shipment. It should
be free of mars or scratches and in perfect electrical order
upon receipt. To confirm this, the instrument should be
inspected for physical damage. Electrical performance
should be tested using the performance test outlined in
Section 1V, If there is damage or deficiency, see the
warranty inside the front cover of this manual.

2-5. POWER REQUIREMENTS

2-6. The Multimeter can be operated from any one of
the ac power sources listed in Table 1-2. Before connect-
ing the instrument 1o ac power, verify that the ac power
source matches the power requirement of the instrument
as marked on the option label affixed to the rear of the
instrument. If the instrument is incompatible with the
available power source, refer to Section V for Power
Requirement Modification instructions.

2-7. ENVIRONMENTAL REQUIREMENTS

2-8. To meet and maintain the specifications listed in
Table 1-1, the Multimeter must be operated within an
ambient temperature range of + 18°C to +28°C (64°F
to 82°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.

To help minimize the possibility of electrical
Jire or shock hazards, do not expose this in-
strument to rain or excess moisture.

2-9. REPACKAGING FOR SHIPMENT

2-10. The following paragraphs contain a general guide

for repackaging the instrument for shipment. Refer to
Paragraph 2-11 if the original container is to be used; 2-12
if it is not. If you have any questions, contact your nearest
-hp- Sales and Service Office (See Appendix A for office
locations).

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 in-
dicating the service or repair to be accomplish-
ed. Include the model number and full serial
number of the instrument. In any cor-
respondence, identify the instrument by model
number and full serial number.

2-11. Place instrument in original container with ap-
propriate 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.

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

a. Wrap instrument in heavy paper or plastic before
placing in an inner centainer.

b. Place packing material around all sides of instru-
ment and protect front panel with cardboard strips.

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

2-13. POWER CORDS AND RECEPTACLES

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

2-1
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Operating Instructions

Model 3466A

@

34 56A DIGITAL MULTIMETER
LETT - PACKARD

NZERO

(@] 3

|9 65.34

f—'—FUNCTION
[TUNES [I"1H

H

POWER ON/OFF SWITCH. SWITCHES MULTIMETER
POWER ON OR OFF. BATTERIES ARE BEING RE-
CHARGED WHENEVER AC LINE VOLTAGE IS CON-
NECTED REGARDLESS OF THE POWER SWITCH
POSITION. THE CHARGE RATE, HOWEVER, 1S MUCH
FASTER WITH THE POWER SWITCH IN THE OFF
POSITION.

;

FUNCTION SWITCHES: USED TO SELECT THE SEVEN MULTIMETER
FUNCTIONS.

@ DC VOLTAGE FUNCTION SWITCH.
@ AC VOLTAGE FUNCTION SWITCH.

NOTE

TO OBTAIN THE dcV + acV FUNCTION, DEPRESS
SWITCHES @ AND @ SIMULTANEOUSLY.

@ DC MILLIAMPERES FUNCTION SWITCH.

@ AC MILLIAMPERES FUNCTION SWITCH.

NOTE
TO OBTAIN THE dcmA+acmA FUNCTION,
DEPRESS SWITCHES AND @
SIMULTANEOQUSLEY.

@ KILOHMS FUNCTION SWITCH.

NOTE
FOR DIODE TEST, PRESS THEKQ( —p | RANGE.

MANUAL RANGE SWITCHES: USEC TO SELECT INPUT MEASURE-
MENT RANGES.

@ 20 MILLIVOLT (DC) AND 20 OHM RANGE SWITCH.

200 MILLIVOLT, MICROAMP AND OHMS RANGE
SWITCH.

m\u’llm\l‘yl\ﬂ
POWIR =V =~V —mA ~mh l\ll 20

200

T

DESCRIPTION

®@ @ GGG

@6E 6

® ®

RANGE

1200V Ml Ii'ﬂ]

200 2000 20 AUTO

2 VOLT, MILLIAMP AND KILOHM RANGE AND DIODE
TEST SWITCH.

20 VOLT, MILLIAMP AND KILOHM RANGE SWITCH.
200 VOLT, MILLIAMP AND KILOHM RANGE SWITCH.

1200 VOLT, 2000 MILLIAMP AND KILOHM RANGE
SWITCH.

20 MEGOHM RANGE SWITCH (OHMS ONLY).

AUTO RANGE SWITCH. AUTOMATICALLY SELECTS
RANGE FOR BEST RESOLUTION WHEN AC VOLTS, DC
VOLTS, OR OHMS FUNCTIONS ARE SELECTED.

INPUT TERMINALS.

COM INPUT TERMINAL: COMMON TERMINAL FOR ALL
MEASUREMENTS FUNCTIONS.

AMPS INPUT TERMINAL : USED IN CONJUNCTION WITH
THE COM TERMINAL FOR MEASURING AC AND DC
CURRENT.

VOLTS/OHMS INPUT TERMINAL: USED IN CONJUNC-
TION WITH THE COM TERMINAL FOR MEASURING
AC/DC VOLTAGE AND OHMS.

FUNCTION/RANGE ANNUNCIATORS.

DISPLAY FIVE SECTION LED READOUT LEFT SECTION
DISPLAYS % 1. RIGHT FOUR SECTIONS ARE 7
SEGMENT.

OHMS ZERO ADJUSTMENT FOR 20 OHM AND 200
OHM RANGES.

DC MV ZERO ADJUSTMENT (BACK PANEL: SEE FIGURE
3-14) COMPENSATES FOR THERMAL VOLTAGE
ERRORS.

Figure 3-1. Description of Controls and Connectors
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SECTION Il
OPERATING INSTRUCTIONS

3-1. INTRODUCTION

3-2. This section contains instructions for operating the
Multimeter. Measurements of ac and dc voltage, ac and
dc current, and ohms are discussed. A description of the
controls and connectors is given in Figure 3-1.

| WARNING I

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

3-3. AC Operation

3-4. Before connecting the Multimeter to ac power, verify
that the ac power source matches the power requirements
of the Multimeter as marked in the option label affixed
to the rear of the instrument. If the instrument is incom-
patible with the available power source, refer to Section
V of this manual for power requirement modification in-
structions. After this verification, connect the proper ac
power to the instrument and press the ON button. The
instrument is ready for use.

3.5. Battery Operation

3-6. Recharging the Battery. Before operating the
Multimeter in the Battery Mode, ensure that the battery
is charged. Connect the Multimeter to the proper ac line
voltage and allow 12 hours for a full recharge with the
POWER switch off (out). This provides a minimum
operating time of 8 hours. A 1.5 hour recharge (instru-
ment off) will allow an operating time of 3 hours.
Operating the instrument with the proper ac line voltage
connected and POWER switch on, provides a full bat-
tery recharge in 16 hours.

NOTE

Repeated partial charge cycles may result in
a temporary loss of battery capacity. Normal
capacity can be restored by fully charging the
battery.

3-7. Low Battery Voltage. The Multimeter will operate
in Battery Mode when the battery voltage is greater than
5.6V. This voltage is measured through the access hole
on the bottom of the Multimeter. To accomplish this, per-
form the following procedure:

a. Disconnect ac line voltage.
b. Select dcV function and 20V range.

c. Insert the V - Q test probe into the access hole as
shown in Figure 3-2.

Figure 3-2. Battery Voltage Access Hole

3-8. If the battery voltage drops below 5.6 volts, the
Multimeter will automatically stop operating (blank
display) to prevent damage to the battery. If this occurs,
recharge the battery.

3-9. If the display has blanked due to low battery voltage,
and there is a requirement to make one or two more
measurements before recharging the battery, set the
POWER switch to OFF for approximately 15 minutes
and the make the measurement. This allows the battery
to partially rejuvenate.

3-10. Overload/Overrange/lmproper Function Indication

3-11. Figure 3-3 shows the display indication during
overload, overrange, or an improper switch setting.

L ol o] [ |

Figure 3-3. Overload Indication
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3-12. Table 3-1 lists improper switch combinations.

Table 3-1. Improper Switch Combinations

Function Rnnge
=V MQ
20
~V mv., MO
20 20
- V+ ~V mv.Q MQ
20 20
T mA mv.,Q M Auto
20 20
~mA mVv.Q MQ Auto
20 20
T mA + ~mA | mV.Q MQ Auto
20 20

3-13. Auto

3-14. Depressing the AUTO switch with acV, dcV, acV
+ dcV or kQ function selected sets the Multimeter in an
automatic ranging mode. In this mode the Multimeter will
uprange if the display reading increases above (+)or(-)
[T T919T19T9] and downrange if the display
decreases below (+)or (=) [__[118J0f0]
These numerical autoranging points are irrespective of
decimal placement. The difference between the two
autoranging points is called auroranging hystersis. Figure
3-4 shows the autoranging points of ac voltage measure-
ment from 0 to 1200 Vac. Autoranging in other
Multimeter functions is similar.

>
g g 3
3 5 4 g
. | | |
1 ] ] I
2000 ' ! ! ®
1 1 1 I
e s—_
2 : ;: leln
2 s el
]
0e2 Lolw
3 3 2 > z 3z
S T N B B
INPUT LEVEL (Vac & AC + DC) -
# = DOWNRANGE FOINT % = UPRANGE POINT

Figure 3-4. Multimeter Autoranging

3-15. To release the AUTO switch depress one of the
MANUAL RANGE switches.

32
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3-16. Input Terminals

3-17. VQ (Volts/Ohms). The VQ terminal is the high ter-
minal for ac and dc¢ voltage measurement. For ohms
measurements, it is the positive (+) terminal.

3-18. COM (Commeon). The COM terminal is used for
all five Multimeter functions. It is the negative (~) ter-
minal for ohms measurements and it is the Jow terminal
for ac and dc voltage and current measurements.

A iECAUTION;

To avoid possible damage to the Multimeter
circuitry, the voltage between COM and
fearth ground) must not exceed + 500 Vdc.

3-19. A (Amps). The A terminal is the high terminal for
ac and dc amps measurements. There is a 2 amp input
protection fuse in series with this terminal.

A Eeauion]

The current function is protected by a fuse of
250 V rdting. To avoid damage 1o the
Multimeter, current sources having open cir-
cuit voltages greater than 250 V (dc + peak
ac) must not be connected to the A (amps) in-
put terminal.

3-20. DC Voltage Measurements

A Feavnion]

To avoid possible damage to the Multimeter
circuitry, the dc input voltage must not exceed
1200 V (dc + peak ac).

3-21. Procedure
a. Depress -—== V (dc Volts).

b. Depress proper manual range (200 inV to 1200 V)
or depress AUTO for automatic range selection.

NOTE

Thermal voltages from test lead connections
and measurement circuits are cancelled by set-
ting the Multimeter to the 20 mV range, short-
ing the test leads together and adjusting the
——=mV Zero (back panel) for a Muitimeter
reading of 0.000 mV.

c. Connect test leads from the Multimeter VQ (high)
and COM (low) terminals to the voltage under test as
shown in Figure 3-5.
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com BATTERY

JL

24 £300

A tow
MAn ar

9

_

Figure 3-5. DC Voltage Measurements

3-22. AC Voltage Measurements

A fautiond

To avoid possible damage to the Multimeter
circuitry, the ac input voltage must not exceed
600 Vdc or 1700 V (dc + peak ac).

3-23. Procedure
a. Depress ~V (ac volts).

b. Depress proper manual range (200 mV to 1200 V)
or depress AUTO for automatic range selection.

¢. Conncct test leads from the Multimeter VQ (high)
and COM (low) terminals to the voltage under test as
shown in Figurc 3-6.

AC VOLTAGE
SOURCE

6.0

Figure 3-6. AC Voltage Measurement

d. The value displayed with a shorted input represents
the true rms value of internal circuit noise in the
multimeter. An offset of 100 counts will not, however,
introduce a 10% error into a 1000 count reading. Using
the definition of rms, the displayed reading would be the
square root of the sum of the squares:

rms = \/ (1000)2 + (100)2 = 1005

The error introduced is 5/1000 which is 0.5%.

Operating Instructions

e. The accuracy specification are not valid for inputs
of less than 1900 digits (less than 9.5% of full scale).

3-24. True RMS (dc + ac) Voltage Measurements

A fcauriond

To avoid possible damage to the multimeter
circuitry, the input voltage must not exceed
1200 Vdc or 1700 V (dc + peak ac).

3-25. Procedure
a. Depress ===V and ~V simultaneously.

b. Depress the proper manual range (200 mV to
1200 V) or auto for automatic range selection.

c. Connect test leads from the multimeter VQ (high)
and COM (low) terminal to the Voltage under test as
shown in Figure 3-7.

~
V-0 AC VOLTAGE

&e+ SOURCE

| DC VOLTAGE
Rl Sleg? SOURCE

JL

Example

10V
Vi BATTERY

N oL i+

~
com OSCILLATOR
OV RMS

JL

TRMS = V (Vac)? + (vdc)?
TAMS = V107 + 10?

TAMS = 14.141

Figure 3-7. True RMS (dc + ac) Voltage Measurements

3-26. DC Current Measurement
33
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The current function is protected by a fuse of
250 V rating. To avoid damage to the
Multimeter, current sources having open cir-
cuit voltages greater than 250 V (dc + peak
ac) must not be connected to the A famps)
input terminal.

3-27. Procedure
a. Depress == mA (dc milliamperes).
b. Depress proper manual range (200 pA to 2000 mA).

¢. Connect test leads from the Multimeter A and COM
terminals in series with the current under test as shown
in Figure 3-8.

Jioa ™
‘&
i
TR
J * DC
J— CURRENT
s - SOURCE

Figure 3-8. DC Current Measurements

3-28. AC Current Measurements

The current function is protected by a fuse of
250 V rating. To avoid damage to the
Multimeter, current sources having open cir-
cuit voltages greater than 250 V (dc + peak
ac) must not be connected to the A (amps)
input terminal.

3-29. Procedure
a. Depress ~mA (ac milliamperes).
b. Depress proper manual range (200 xA to 2000 mA).

¢. Connect test leads from the Multimeter A and COM
terminals in series with the current under test as shown
in Figure 3-9,

3-4

Model 3466A

0

|
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2a bust
J AC
- CURRENT
e & | Sowee

Figure 3-9. AC Current Measurement
3-30. True RMS (dc + ac) Current Measurements
3-31. Procedure
a. Depress =~ mA and ~mA simultaneously.
b. Depress proper manual range (200 mA to 2000 mA).
c. Connect test leads from the Multimeter A and COM

terminals in series with the current under test as shown
in Figure 3-10.

§

—
H
g
£

DC
CURRENT
SOURCE

Figure 3-10. True RMS Current Measurement

3-32. Resistance Measurements

3-33. Ohms Zero. When making resistance
measurements using the 200 ohm and 20 ohm ranges, the
resistance of the test leads being used is nullified by using
the following procedure:

a. Short the test leads together.
b. Depress the 20 © range.

¢. Adjust the ohms zero potentiometer (sce Figure 3-14
for the potentiometer location) for a 0.000 reading on
the display.
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NOTE

Ohms zero is disabled in the 2K thru 20M
ranges.

3-34. Procedure
a. Depress k (kilohms).
b. Depress proper manual range (20 Q to 20 MQ).
¢. Connect test leads from the Multimeter VQ(+)and

COM (- ) terminals to the resistance under test as shown
in Figure 3-11.

Operating Instructions

&cf +)

com h 4 SINGLE
3 =)

]
W
wal

uz:: a ‘v
‘C,
|
28 ruse
J + MULTIPLE
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Mesa-B-10
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J
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wax A !-r-:
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Figure 3-11. Resistance Measurement
3-35. Diode Test

3-36. Diode and transistor junction voltage can be
measured using the following procedure:

a. Depress the —pt (k) function.
b. Depress —» (2 k1) range.

c. Connect test leads across the diode or transistor as
shown in Figure 3-12.
NOTE
By selecting the kQ function and the 2 kQ
range, a 1 mA current source is provided.

The display is read directly in volts even
though the kQ annunciator will be lit.

The VU terminal is the positive (+) lead.

d. The display reading will represent the forward
voltage drop, measured in volts across the junctions (ap-
proximately 0.6 V for silicon and 0.3 V for germanium).

NOTE

Multiple PN junctions can be measured in
series if the cumulative voltage drop does not
exceed 1.9999 volts.

e. If the leads are reversed, an ““OL" reading will
typically be displayed.

Figure 3-12. Diode Test
3-37. Handle/Bail

3-38. The Multimeter display viewing angle is adjusted
by rotating the Handle/Bail to a convenient position as
shown in Figure 3-13.

Figure 3-13. Handle/Bail Positioning

3-39. Option Decal

3-40. The option decal is affixed to the rear of the
Multimeter. An example is shown in Figure 3-14.

3-41. Information Decal
3-5
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3-42. The information decal shown in Figure 3-15 is af-
fixed to the underside of the Multimeter.

3-43. Amps Input Fuse Replacement
3-44. The amps input is protected by a 2A 250 V fuse,
-hp- Part Number 2110-0002. This fuse is easily replaced

using the following procedure:

a. Insert a coin or wide bladed screwdriver into the
slots of the A input terminal.

b. Press the color ring in and rotate it counterclockwise
1/3 turn.

Model 3466A

c. Remove and replace the blown fuse.

3-45. Multimeter Cleaning

Do not allow cleaning solvents, flux remover,
or alcohol to come in contact with the
Multimeter.

3-46. The Multimeter case and front panel should only

be cleaned with a mild solution of soap and water and
a soft cloth.

' ~LINE & —— SERIAL NUMBER
Eo IZVAMAN 1W)mAMAR 48 440Hz
oz TR JITEIIEE]  HEWLETT PACKARD
wg MADE 1N US A
o ' na-ud 1208 250~-v] FYTT)
; a =mvZERO§

- ot

ASEE MANUALTO CHANGE~V

UL ALY

&—__

OHMS
ZERO ADJUST

Figure 3-14. Option Decal and Dhms Zero Adjust

3466ADIGITAL MULTIMETER
HEWLET T-PACKARD

 (OHMS)

« VE5V = OPEN CIRCUIT

« PROTECTION *350v=
OR 250VRMS

* NZERO (20NAND 2000 RANGES
ONLY): LEAD RESISTANCE MAY
BE NULLED WITH FRONT PANEL
N ZERO MAX NULL-700m®

TRUE RMS VOLTS

. Ay

RANGE
200
2000
20
20k0
200k}
2M0
20M0

107 VeHz
FREQ RANGE: 30Hz-100kHz
M 10" veHz
FREQ RANGE: DC+(30Hz~100k Hz)

I(CURRENT) (MANUAL RANGE ONLY)
. MAX INPUT: 1.9999A
(< 250V SOURCE) BANGE
200pA

2ma
20mA
200mA
2000mA

=1
= ~ I TRUE RMS
FREQ RANGE 30Hz-10kHz
= =JI+-~I TRUE RMS
FREQ RANGE:DC+(30Hz~10kH2z)
DEPRESS =1 AND ~1
SIMULTANEQUSLY
FUSES
VALUE LOCATION

125mA/250V MAIN BOARD
2A/250V A INPUT
2A/250V  BAT. BOARD

AUTO RANGE

UP RANGE

20000 COUNTS
DOWN RANGE

1789 COUNTS

FUNCTION
~~LINE
CURRENT
BATTERY

WARNING:

MAX INPUT :600V = 0R 1700Vi(= +Pk~
<50 s TV 4 AN MAx’INPUT'1200V:0R 1700VI=+Pk~]
pl

DEPRESS==V AND~V SIMULTANEOUSLY

NOTE: SHORTING COM TO A STOPS SAMPLING IN==V.

NO OPERATOR SERVICEABLE PARTS INSIOE REFER
SERVICING TO TRAMEO SERVICE PERSONNEL

——(DIODE TEST)
..1_ VEIOk CNTS v g
SmA 50mv
SmA 500my
ImA v
100uA (A"
10uA v
TuA v
100uA v

* FUNCTION kD2

*RANGE 2k ¥}
SOURCE +31-1maA

cowm + DIODE VOLTAGE
@ DROF DISPLAYED

IN VOLTS
= v (DC vOLTS)

MAXIMUM INPUT

0 je0pov=

M

BATTERY
CHARGE TIME RUN TIME
PWR ON PWR OFF AT 25 C
25 HR 1.5 HR 3HR
16 HR 12 HR 8HR

CONTINUOUS CHARGE WILL NOT HARM BATTERY
5.6-6.4V BAT.TEST BETWEEN RUBBER FEET

SAMPLE RATE

5/SEC AT 0000

"OL DISPLAY

OFF SCALE INPUT OR
IMPROPER SELECTION
OF FUNCTION AND
RANGE

2/SEC AT 19999

~V. AND ==V+-~-Vv FUNCTIONS

Figure 3-15. Information Decal

3-6
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SECTION 1V
PERFORMANCE TESTS

4-1. INTRODUCTION

4-2. This section of the manual has the 3466A°s Perfor-
mance Tests which are used to verify the specifications
listed in Table 1-1 (in Section I). Some of the Performance
Tests include two tests: a complecte and abbreviated test.
The complete test is used to verify the performance of
the 3466A and the abbreviated test is used to verify a
repair.

4-3. REQUIRED EQUIPMENT

4-4. The equipment required to do the Performance Tests
is listed in Table 4-1. If any of the required equipment
is not available, use substitute equipment that meets the
critical requirements listed in the table.

4.5. TEST CARDS

4-6. The Performance Test Cards are at the end of this
section to record the Performance Tests results. These
cards may be used as a permanent record and may be
reproduced without written permission from Hewlett-

Packard. Two sets of Test Cards are provided. One set
is used to record the complete Performance Test and the
other is used to record the Abbreviated Performance Test.

4-7. WARM-UP TIME

4-8. The 3466A must be warmed up for at least 15
minutes before doing any testing.

4.8, PERFORMANCE TESTS
4-10. The Performance Tests are separated as follows:

DC Voltmeter Accuracy Test - paragraph 4-11
AC Voltmeter Accuracy Test - paragraph 4-14
True RMS Voltmeter Accuracy Test - paragraph 4-17
DC Ammeter Accuracy Test - paragraph 4-20
AC Ammeter Accuracy Test - paragraph 4-23
True RMS Ammeter Accuracy Test - paragraph 4-26
Ohmmeter Accuracy Test - paragraph 4-29

AC Normal Mode Rejection Test - paragraph 4-32
AC Common Mode Rejection Test - paragraph 4-36
DC Common Mode Rejection Test - paragraph 4-40

Table 4-1. Required Test Equipment

Recommended Model

Instrument Type

Required Characteristics

DC Voltage Standard

Qutput: 1TmV to 1000V

Systron Donner

Accuracy: +0.02% Model M107
AC Calibrator/High Qutput: 10mV to 1000V Fluke Model
Voltage Amplifier Frequency: 20Hz to 100kHz 5200A/5215A

Accuracy: +0.1% (mid band)

Digital Multimeter

Accuracy: +.01%

-hp- Model 3468A

Meter Calibrator

Output: 1A
Accuracy: £0.1%

-hp- Mcde! 69208

Electronic Counter

Frequency: S50Hz and 60Hz

-hp- Model 53B1A

DC Power Supply

Output Voltage: O to 20V
Output Current: O to 2A

-hp- Model 6294A

Resistor Decade Box

Resistors: 1 ohm to 1M ohms
Accuracy: +0.005%

General Radio
Model GR1433-H

Resistors*

1 ohm +0.02%

10 ohm +£0.01%

1k chms £0.01%
10k ohms +0.01%
100k ohms +0.01%
1M ohms +£0.01%
10M ohms £0.1%
22K ohms +1%

G.R. 1440-9601
G.R. 1440-9611
G.R. 1440-9631
G.R. 1440-9641
G.R. 1440-9651
G.R. 1440-9661
-hp- 0698-B194
-hp- 0757-1087

*G.R. = General Radio

4-1
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4-11. DC Voitmeter Accuracy Test

Model, 3466A

Table 4-2. Abbreviated DC Voitmeter Accuracy Test

OC Standard Test Limits
I
EC AUTION :" Range Cutput High Low
To avoid possible damage to the Multimeter 20mV +19mV +19.013mV | +18.988mV
circuitry, the dc input voltage must not exceed 200mV ~190mV -180.10mV | -189.90mV
1200V (dc + peak ac) 2V +1.8v +1.9007V +1.8993Vv
p ) 20V +19V +19.007vV | +18.993V
20V -18v -19.007V -18.993Vv
4-12, Equipment Required. The DC Standard (Systron 200V + 190V +190.07V +189.93V
Donner Model M107). 1200V + 1000V +1000.7V +9988.4v
4-13. Test Procedure. The limits for the Abbreviated DC Table 4-3. Complete DC Voltmeter Accuracy Test
Voltmeter Accuracy Test are listed in Table 4-2 and the
limits for the Complete DC Voltmeter Accuracy Test are OC Standard Test Limits
listed in Table 4-3. Make sure the 3466A has been warmed . nu:l:n. " -
up for at least 15 minutes. Do thé following: noe P igh o
. 20mV -1imV - 1.004mV -0.997mV
a. Set the 3466A to the dc volts function and the m _52\, -5.006:\1 _4‘995:\,
20mV range. +10mV +10.008mV | +9.992mV
+19mV +19.013mV | + 18.988mV
b. Connect a short across the V and COM input
terminals. 200mV | +19mV +19.03mV | +1B.97mV
+50mV +50.04mV +49,96mV
c. Use a small flat blade screwdriver to adjust the - 100mV -100.06mV | -99.94mV
20mV ZERO AD)J on the rear panel (see Figure 3-14) for - 190mV -190.10mV | -189.90mV
a 0.000mV reading on the display.
2V -180mV -.1902v -.1898V
d. Connect the DC Standard to the 3466A’s input ter- :?OgJ’V i 5833:\’ :-ggggz
minals as shown in Figure 4-1. «1.9V +1.9007V +1.8993V
e. Check the 3466A ranges as follows: 20V 1.V +1.802V +1.898V
1. Refer to Table 4-2 or Table 4-3. Make sure the f?ﬁg\, N ?6983:’\1 f;:gggs
3466A is set to the 20mV range (first range listed ~19.0V - 19.007V -18.993V
in the ‘““‘Range”’ column). +19.0V +19.007V +18.993V
2. Set the DC Standard output to the voltage level 200V - 19.0V - 19.02V —18.98V
shown in the “DC Standard Output” column of -50.0V - 50.03V -49.98V
the appropria(c table. + 100.0V + 100,04V +99.96V
+190.0V +190.07V +189.93Vv
3. Check and make sure the 3466A is within the
limits shown in the ““Test Limits’’ columns of the 1200V ;;gg-gz - ;gg-g: "lgg-%
H . + . + .
ﬁgie';eshcck the ranges that follow in the same + 10000V +1000.7V +898.4V
DC STANDARD
SYSTRON DONNER MULTIMETER
MODEL. M107 hp 346BA
oooo ( 1
(--H
I
ooooooog o Oooo o . DDDDBD DDDDDDDD O
\ J
3456A-4-1

Figure 4-1. DC Voltmeter Accuracy Test
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4-14. AC Voltmeter Accuracy Test Table 4-4. Abbreviated AC Voltmeter Accuracy Test
Test Limits
—
Range Output Frequancy High Low
To avoid possible damage to the Multimeter
circuitry, the ac input voltage must not exceed 330'"“ ff’;,"}v fggim f‘_’égg;": :_Qézgg‘:
600V dc or 1700V (dc + peak ac). 20v 2v 200Hz 2.026V 1.974v
20v 2v 10kHz 2.026v 1.974v
. . . 20 200 19.077 18.923
4-15. Equipment Required. The AC Calibrator and 203 }33 10,(:: 19_0-,--,3 19.9233
High Voltage Amplifier (Fluke Model 5200A/5215A). 20v 19v 100kHz | 19.530V 18.470V
200V * 190V 20Hz 194.30V 185.70V
. . 1200v * 200V 10kH 202.6V 197.4v
4-16. Test Procedure. The limits for the Abbreviated AC .

Voltmeter Accuracy Test are listed in Table 4-4 and the *Use High Voitage Amplifier for these voltages
limits for the Complete AC Voltmeter Accuracy Test are
listed in Table 4-5. Make sure the 3466A has been warmed

up for at least 15 minutes. Do the following: Table 4-5. Complete AC Voltmeter Accuracy Test
) Test Limits
a. Set the 3466A to the ac volts function. AC Calibreter Test
Renge Dutput Frequency Higb Low
b. Connect the AC Calibrator to the 3466A’s input ter-
; in Fi R 200mv [ 20mv 20Hz 20.90mv | 19.10mv
minals as shown in Figure 4-2. pocaiy oz 20.60mv | 19 40my
. 20mv 50Hz 20.26mv | 19.74mv
¢. Using the AC Calibrator, check the 3466A 200mV gmv 100kHz Sg-ggmx :;,ggmg
. \" 10kHz 50.35m .66m
to 20V ranges and part of the 200V range as follows: SOmV 30z s0.80omv | 49 20mv
100mv 20Hz 102.50mv | 97.50mv
1. Refer to Table 4-4 or Table 4-5. Make sure the :gg"": ;&H‘ :&‘J‘*sg‘;s gg-gg::x
3466A is set to‘fhe 200mYV range (first range listed 190V 20Mz 192.20mv | 187.80mv
in the ““Range” column).
2v 2V 30H:z .2050V .1950V
2. Set the AC Calibrator output to the voltage level : fV ;g%”z :gggg ‘égggg\’
and frequency shown in the *“AC Calibrator Out- z : :
” (13 ”
put 'and Test Frequency’ columns of the ap- 20v 2v 20H2 2.090V 1.910v
propriate table. 2v 200Hz | 2.026v 1.974V
2v 30Hz 2.050V 1.950V
. 2v H 2.026V 1.974V
3. Check and make sure the 3466A is within the 2v ?Sk;, 2,026V 1974V
limits shown in the *“Test Limits’’ columns of the 5V 10kHz 5.035V 4.965V
H 5V 20kHz 5.090V 4.910V
table. Check the ranges that follow in the same 1oV 2000 19,077V 18.923v
manner. 19V 10kHz 19.077v 18.923v
19v 100kHz | 19.530V 18.470V
c. Using the AC Calibrator/High Voltage Amplifier
P 200v 20v 10kHz | 20.60v 19.40v
combmfmon. check the 3466A 200V to 1200V ranges as 100V 50Hz 100.50v 99 50V
follows: * 190V 20Hz 194.50v 185.70v
1. Disconnect the AC Calibrator from the 3466A. 1200V * 200V 10kHz 202.6v 197.4v
*500V 30Hz 508.0v 492.0v

* 1000V 10kHz 1005.0v 995.0V

2. Connect the High Voltage Amplifier to the
3466A.

*Use High Voltage Amplifier for these voltages

3. Set the AC Calibrator output to the voltage level
and (requency shown in the **AC Calibrator Out-
put’” and “Test Frequency” columns of the ap-

propriate table. I WARNING I

4. Turn the High Voltage Amplifier on, and check

and make sure the 3466A is within the limits shown Use extreme care when checking the ac volts
in the ““Test Limits” columns of the table. Check ranges. Make sure all connections to the
the ranges that follow in the same manner. 3466A are correct before turning on the high

voltage source. When the tests are completed,
5. When all ranges are tested, turn the High Voltage turn the high voltage off before disconnecting
Amplifier off and disconnect it from the 3466A. any cables or test leads.

4-3
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AC CALIBRATOR/AMPLIFIER MULTIMETER
FLUKE MODEL S5200A/521SA hp 3466A
.
f ] o1
O
000000 00000000 o
v,
o 0 @ —  Foooooozooozozozozoiizget
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O000O0 P 0
3468A-4-2

Figure 4-2. AC Voltmeter Accuracy Test

4-17. True RMS Voitmeter Accuracy Test

ECAUUON}

To avoid possible damage to the Multimeter
circuitry, the ac input voltage must not exceed
600V dc or 1700V (dc + peak ac).

4-18. Equipment Required. The DC Standard (Systron
Donner Model M107) and AC Calibrator (Fluke Model
5200A).

4-19. Test Procedure. The limits for the Abbreviated
True RMS Voltmeter Accuracy Test are listed in Table
4-6 and the limits for the Complete True RMS Voltmeter
Accuracy Test are listed in Table 4-7. Make sure the
3466A has been warmed up for at least 15 minutes. Do
the following:

a. Set the 3466A to the dc + ac volts function by
simultaneously pressing the buttons for the dcV and acV
functions.

b. Disconnect the shorting bar (if so equipped) between
the output low and ground terminals of the AC
Calibrator.

¢. Connect the AC Calibrator and DC Standard to the
3466A as shown in Figure 4-3.

d. Use the DC Standard and AC Calibrator to check
the 3466A ranges as follows:

1. Refer to Table 4-6 or Table 4-7. Make sure the
3466A is set to the 200mV range (first range listed
in the ““Range’’ column).

4-4

2. Set the DC Calibrator output to the voltage listed
in the *“DC Standard Output’’ column and set the
AC Calibrator output to the voltage and frequency
shown in the **AC Calibrator Output/Frequency”’
columns of the appropriate table.

3. Check and make sure the 3466A is within the
limits shown in the “‘Test Limits’’ columns of the
table. Check the ranges that follow in the same
manner.

Table 4-6. Abbreviated True RMS Voltmeter Accuracy Test

AC Calibrator Tast Limits

DC Standard
Rango Dutput Output | Frequency High Low

200mvV 20mv 20mV | 20kHz 29.37mV | 27.20mV
20v 20v 20V 20kHz 28.64Vv 27.92v
200V 20v 20V 100kHz | 30.85V 25.72v

Table 4-7. Complete True RMS Voitmeter Accuracy Test

AC Calibrator

Test Limits
OC Standard

Rango Dutput Gutput | Froquoncy

High Low

200mv | 20mV 20mV | 20Hz
50mV 50mV | 50Hz
100mV | 100mV| 20kHz

29.37mV | 27.20mV
72.21mV | 69.20mV
143.63mV | 139.20mV

2v 200mV | 200mV{ 100kHz | .3085V 2572V
500mV | 500mV{ 30Hz 1221V 6920V
1w w 10kHz 1.4363V | 1.3920V

20V 2v 2V 20Hz 2.937v 2.720v
5V 5V 50Hz 7.221V 6.920v
1oV v 20kHz {14.363V | 13.920V

200V 20V 20V 100kHz | 30.85V 25.72v
50V 50V 30Hz 72.27V 69.20V

100V 100V 10kHz | 143.63V | 139.20V



https://www.manualsplus.com/

Model 3466A Performance-Tests

MULTIMETER
hp 3466A
AC CALIBRATOR '

FLUKE MODEL 5200A ( ] Ca
ooooooo O Can
n00b0 O 000000 00000000 o

00000 e .
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DC STANDARD
SYSTRON DONNER )
MODEL M107 »
. J
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0oo B — /
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opoopnpoo O ooo o * 3488A-4-3
Figure 4-3. True RMS Voltmeter Accuracy Test
4.20. DC Ammeter Accuracy Test Table 4-8. Abbreviated DC Ammeter Accuracy Test
4-21. Equipment Required. The following equipment is Current fa Meter Test Limits
required to do the test. Range | Leval Valus Reading High Low
200pA | 1004A | 100k..01% | 10.000V | 100.094A | 99.91.A
Digital Multimeter (-hp- Modcl 3468A) 2mA 1mA | 1k,.01% 1.0000V | 1.0009mA | .8991mA
DC Pover Supply (hp- Model 6294A) zoma |1oms | tots | loocov] loouama | 5s9na
Resistor 1 ohm +0.02% 2000mA | 800mA | 1..02% 80000V | 804.2mA | 795.8mA
(General Radio No. 1440-9601)
Resistor 10 ohms +0.01%
(General Radio No. 1440-9611) Table 4-9. Complete DC Ammeter Accuracy Test
Resistor 1k ohms +0.01% ot Liewits
(General Radio No. 144Q-9631) Current Re Matsr
Resistor 100k ohms +0.01% Range | lavel Valus Reading High Low

(General Radio No. 1440-9651)
2004A | 104A | 100k ohms | 1.0000v | 10.03,A | 9.97pA

50uA +0.01% 5.0000V | 50.06pA 49.95xA

4-22. Test Procedure. The limits for the Abbreviated DC 100sA 10.000V | 100.094A | 99.914A
Ammeter Accuracy Test are listed in Table 4-8 and the 2mA yma | 1onms | .10000v1 .1003ma | 0g97ma
limits for the Complete DC Ammeter Accuracy Test are SmA | £0.01% |.50000V | .5008mA | .4995mA
listed in Table 4-9. Make sure the 3466A has been warmed 1mA 1.0000V | 1.0009mA | .9991mA

up for at least 15 minutes. Do the following:
20mA |1mA | 1kohms | 1.0000V| 1.003mA | .997mA

.. BmA +0.01% 5.0000V | 5.006mA 4.8995mA
a. Connect the 3466A to the power supply and Digital 10mA 10.000V | 10.009mA | 9.991mA

Multimeter as shown in Figure 4-4.

200mA | 10mA | 10 chms .10000V | 10.04mA 9.997mA

: : 50mA | +0.01% .50000V | 50.10mA 49.91mA
b. Connect the 100k ohm +0.01% resistor in the Ra 300mA 1.0000V | 100.17ma | 99.83ma

position as shown in Figure 4-4.

2000mA | 100mA | 1 ohm .10000V | 100.7mA | 99.3mA
¢. Set the 3466A to the dcA function and the 200uA 500mA | +0.02% | .S0000V | 502.7mA | 497.3mA
800mA .B00OOV | B04.2mA | 795.8mA

range.
4-5
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Model' 3466A

DIGITAL
MULTIMETER MULTIMETER
hp 3468A hp 3466A
POWER SUPPLY
I l O hp 6294A ( } O
ooooooo *0 OO0 000000 0OoDooooo
ooooOooo @)

Figure 4-4. DC Ammeter Accuracy Test

d. Use the Digital Multimeter, DC Power Supply, and
resistors Ra to check the 3466A ranges as follows:

1. Refer to Tabie 4-8 or Table 4-9. Make sure the
3466A is set to the 200uA range (first range listed
in the ““Range”® column).

2. Adjust the DC Power Supply until the reading
on the Digital Multimeter is exactly as shown in the
corresponding ‘‘Meter Reading’ column of the
table.

3. Check and make sure the 3466A is within the
limits shown in the “*Test Limits’* columns of the
table. Check the ranges that follow in the same man-
ner. Make sure that the correct Ra resistor is selected
for the other ranges, as shown in the ‘““Ra Value”
column of the table.

4-23. AC Ammeter Accuracy Test

4-24. Equipment Required. The AC Calibrator (Fluke
Model 5200A), Meter Calibrator (-hp- Model 6920B), and
Resistor Decade Box (General Radio Model GR 1433-H).

4-25. Test Procedure. The limits for the Complete AC
Ammeter Accuracy Test are listed in Table 4-10 and Table
4-11. Therc is no abbreviated test for the ac current func-
tion. Make sure the 3466A has been warmed up for at
least 15 minutes. Do the following:

a. Connect the AC Calibrator to the 3466A as shown
in Figure 4-5. Use the Resistor Decade Box to select the
value of Ra.

b. Select the 100k ohm resistor in the Resistor Decade
Box for the Ra value.

c. Set the 3466A to the acA function and the 200A
range.

4-6

d. Use the AC Calibrator and the Resistor Decade Box
(for resistor values Ra) to check the 3466A 200uA to
20mA ranges as follows:

1. Refer 1o Table 4-10. Make sure the 3466A is set
to the 200uA range (first range listed in the ““Range”’
column).

2. Set the AC Calibrator output to the voltage and
frequency shown in the ““AC Calibrator Qut-
put/Frequency” columns of the table.

3. Check and make sure the 3466A is within the
limits shown in the **Test Limits’® columns of the
table. Check the ranges that follow in the same man-
ner. Make sure that the correct Ra resistor is
selected, as shown in the ‘‘Ra Value' column of
the table, for the other ranges.

e. Use the Meter Calibrator to check the 200mA and
2000mA ranges next, as follows:

1. Remove the AC Calibrator and Resistor Decade
Box from the 3466A.

2. Conncect the Meter Calibrator to the 3466A as
shown in Figure 4-6.

3. Refer to Table 4-11 and set the 3466A to the
200mA range (first range listed in the ‘‘Range’
column).

4, Set the Meter Calibrator output to the current
shown in the “*Current Output” column of the
table.

5. Check and make sure the 3466A is within the
limits shown in the ““Test Limits’’ columns of the
table. Check the 2000mA range that follows in the
same manner.


https://www.manualsplus.com/

Model

3466A

Performance. Tests

AC CALIBRATOR
FLUKE MODEL S5200A

MULTIMETER
hp 3466A

[ 19

hp 69208

o &5 0
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hp 3466A
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Figure 4-6. AC Ammeter Accuracy Test
(200mA and 2000mA Ranges)

Table 4-10. AC Ammeter Accuracy Test
(200uA to 20mA Ranges)

AC Calibrator Tast Limits
Currant Ra
Rungs Lavel Value Output | Frequency High Low
20uA 20pA 100k, £ .1% | 2.002V | 100Hz 20.53pA 19.47uA
2mA 0.2mA| 100k, + .1% | 20.02V 100Hz .2053mA 1947mA
20mA 2mA 10k, £.1% 20.02v 100Hz 2.053mA 1.947mA
Table 4-11. AC Ammeter Accuracy Test
(200mA and 2000mA Ranges)
Test Limits
Current
Range Output High Low
200mA 20mA 20.53mA 19.47mA
50mA 50.80mA 49.20mA
100mA 101.25mA | 98.75mA
2000mA | 200mA 205.3mA 194.7mA
500mA 508.0mA 492.0mA
1000mA | 1014.0mA | 986.0mA

000000 000000
gcooooo0O0 O to S
ooooo Od
Ra
O00O0O0 .. Wy
3488A-4-5
Figure 4-5. AC Ammeter Accuracy Test
{200pA to 20mA Ranges)
4-26. True RMS Ammeter Accuracy Test
CALIBRATOR MULTIMETER

4-27. Equipment Required. The following equipment is
required to do the test.

DC Standard (Systron Donner Model M107)

AC Calibrator (Fluke Model 5200A)

Decade Resistance Box (General Radio Model
GR 1433-H)

4-28. Test Procedure. The limits for the Complete True
RMS Ammeter Accuracy Test are listed in Table 4-12.
There is no abbreviated test for the true RMS current
function. Make sure the 3466A has been warmed up for
at least 15 minutes, Do the following:

a. Set the 3466A to the dc + ac amps function by

simultaneously pressing the buttons for the dcA and acA
functions.

b. Connect the DC Standard and AC Calibrator to the
3466A as shown in Figure 4-7. Use the Resistor Decade
Box to select the value of Ra.

c. Select the 100k ohm resistor in the Resistor Decade
Box for the Ra value.

d. Use the DC Standard, AC Calibrator, and Resistor
Decade Box (for the Ra resistor values) to check the
3466A ranges as follows:

1. Refer to Table 4-12 and set the 3466A to the
200uA range (first range listed in the “‘Range’
column).

2. Set the DC Calibrator output to the voltage listed
in the ““DC Standard Output’’ column and set the
AC Calibrator output to the voltage and frequency
shown in the **AC Calibrator Qutput/Frequency”’
columns of the table.

4-7
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AC CALIBRATOR
FLUKE MODEL S200A

gcoooooo a
coooQ0 O

MULTIMETER
hp 3466A
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000000 0oboooco

O000O0

DC STANDARD
SYSTRON DONNER
MODEL M107

00 D0Doooo

3466A-4-7

Figure 4-7. True RMS Ammeter Accuracy Test

3. Check and make sure the 3466A is within the
limits shown in the ““Test Limits’’ columns of the
table. Check the ranges that follow in the same man-
ner. Make sure that the correct Ra resistor is selected
(as shown in the “‘Ra Value ““ column of the table)
for the other ranges.

Table 4-12. True RMS Ammeter Accuracy Test

AC Calibrater Test Limits
DC Stenderd Ra
Range Output Outpmt | Frequency Value High Low
200pA v 2V 100Hz | 100k,.1% | 29.22uA | 26.7BuA
2mA 20V 20V 30Hz | 100k,.1% | .294BmA | .2703mA
20mA 20v 20V 100Hz 10k.. 1% | 2.34BmA | 2.703mA

4-29. Ohmmeter Accuracy Test

4-30. Equipment Required. The Resistor Decade Box
(General Radio Model GR 1433-H) is required for this
test. The resistor box should be calibrated within a
tolerance of +.005%.

4-31. Test Procedure. The limits for the Abbreviated
OhmmeterAccuracy Test are listed in Table 4-13 and the
limits for the Complete Ohmmeter Accuracy Test are
listed in Table 4-14. Make sure the 3466A has been
warmed up for at least 15 minutes. Do the following:

a. Set the 3466A to the chms function and the 20 chms
range.

b. Connect the Resistor Decade Box to the 3466A as
shown in Figure 4-8.

4-8

c. Set all the switches on the Resistor Decade Box to
zero.

d. Using a small flat blade screwdriver, adjust the
ohms zero adjustment on the front panel of the 3466A
for a 0.000 rcading on the display.

e. Use the Resistor decade Box to check the 3466A
ranges as follows:

1. Refer to Table 4-13 or Table 4-14. Make sure the
3466A is sct to the 20 ohms range (first range listed
in the ‘*‘Range” column).

2. Set the Resistor Decade Box to the resistance
value shown in the *‘Standard Resistor’’ column of
the appropriate table.

3. Check and make sure the 3466A is within the
limits shown in the ““Test Limits’’ columns of the
table. Check the ranges that follow in the same
manner,

Table 4-13. Abbreviated Ohmmeter Accuracy Test

Standard Test Limits
Range Resistance High Low
20 ohms 19 ohms 19.017 18.983
200 ohms 190 ohms 190.17 189.83
2k ohms 1.9k ohms 1.9007k 1.8993k
20k ohms 19k ohms 19.007k 18.993k
200k ohms 190k ohms 190.07k 189.93k
2000k ohms | 1.9M ohms 1900.9k 1899.1k
20M ohms 10M ohms 10.016M 9.984M
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Table 4-14. Complete Ohmmeter Accuracy Test 4.32. AC Normal Mode Rejection Test (NMRR)
Standard Tost Linvits 4-33. The purpose of this test is to verify that the 3466A
Range Resistance High Lew can make accurate dc volts measurements in the presence
of ac voltages at power line frequencies. The definition
20 ohms 1 ohm 1.003 .997 of NMRR and resultant formula are as follows:
10 ohms 10.010 9.990
19 ohms 19.017 18.983 Definition: AC Normal Mode Rejection is the ratio of
the peak normal-mode voltage to the resultant error
200 ohms | 19 ohms 19.04 18.96 =y rg i 2
50 ohms 50.06 49.94 g-
90 ohm 190.17 189.83
! s NMRR (dB) =
2k ohms 190 ohms .1902k .1898k .
1k ohms 1.0004k '9996k 20 Log Peak AC Interfering Voltage
1.9k ohms 1.9007k 1.8993k 0 Change in DCV reading (i.e., peak roll)
20k ohms 1.9k ochms 1.902k 1.898k 4-34. Equipment Required. The AC Calibrator (Fluke
5k ohms 5.003k 4.998k Model 5200A) and the Electronic Counter (-hp- Model
19k ohms 19.007k 18.993k 5381A)-
200k ohms | 19k ohms 19.02k 18.98k 4-35. Test Procedure. Do the following:

100k ohms 100.04k 99.96k

90.07k 189.93k . .
190k ohms ! a. With the 3466A not connected to any test equip-

2000k ohms | 190k ohms | 190.2k 189.8k ment at this time, connect the test equipment to cach
500k ohms | 500.3k 499.7k other, as shown in Figure 4-9.
1.9M ohms | 1900.9k | 1899.1k

b. Set the AC Calibrator for a 7.07V rms at 60Hz
20M ohms 1.9M ohms 1.904M 1.896M output.

5M ohms 5.009M 4.992M
10M ohms 10.016M 9.984M

¢. Using the electronic counter as a monitor, adjust
the frequency of the AC Calibrator until it reads 60Hz

MULTIVETER +0.1% (Period: 16650uS to 16683uS) on the counter.
[ g ] c,_,__/—-C“ HESISTANCE d. Set the 3466A to the dc volts function and 20V
DECADE range.
ONNNDN. F0NINOoN cl —q
- e. Counect a short across the 3466A V and COM iu-
PFXED RESISTORS,*.005% put terminals. Note the reading on the display.
MaY BE SUBSTITUTED, J410-8-2040
"MUSE SHORT LEADS. . .
USE SHIELDED LEADS FOR f. Remove the short from the input terminals and con-
- nect the AC Calibrator and Electronic Counter to the
Figure 4-8. Ohms Accuracy Test 3466A input terminals.
MULTIMETER
hp 3466A
AC CALIBRATOR
FLUKE MODEL S200A ( ]
goopooooo O
oooogo O 000000 00000000 o
O000O0 T :j ]
J400A-4-5

Figure 4.8. AC Normal Mode Rejection Test
49
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g. The 3466A reading should not change more than
0.020V (20 digits) from the reading noted in step e. This
verifies an AC Normal Mode Rejection ratio of less than
or equal to 54dB.

h. Repeat steps d through g for an AC Calibrator out-
put frequency of SOHz +0.1% as monitored on the Elec-
tronic Counter (Period: 19980uS to 20020uS).

4-36. AC Common Mode Rejection Test (CMRR)

4-37. The purpose of this test is to verify that the 3466A
can make accurate ac volts measurements with interfer-
ing signals at power line frequencies applied
simultaneously to the input terminals. The CMRR for-
mula is as follows:

CMRR (dB)=

RMS AC Interfering Voltage
20 Log

Change in ACV reading

4-38. Equipment Required. The AC Calibrator (Fluke
Mode! 5200A) and the Electronic Counter (-hp- Model
5381A).

4-39. Test Procedure. Make sure the 3466A is ac
powered, not battery powered, for this test. Do the
following:

NOTE

The 3466A MUST be ac powered (not batiery
powered) jfor the AC Common Mode Rejec-
tion Test.

Model 3466A

a. Set the 3466A to the ac volts function and the 2V
range.

b. Connect a 1k ohm resistor between the 3466A’s V
and COM input terminals (see Figure 4-10). Note the
reading on the display.

c. Set the AC Calibrator for a 10V rms at SOHz out-
put. Then connect the 3466A to the test equipment, as
shown in Figure 4-10. Make sure the 1k ohm resistor is
still connected to the 3466A input terminals and that the
power line is grounded (see Figure 4-10).

d. Monitor the AC Calibrator output frequency on the
Electronic Counter and make sure it is SOHz +0.1%
(Period: 19980uS to 20020uS).

e. Make sure the reading on the 3466A display does
not change more than 0.0100V (100 digits) from the
reading noted in step b. This verifies an AC Common
Mode Rejection ratio of less than or equal to 60dB.

f. Repeat steps a through e for an AC Calibrator out-
put frequency of 60Hz +0.1% as monitored on the Elec-
tronic Counter (Period: 16650uS to 16683uS).

4-40. DC Common Mode Rejection Test (DCV CMRR)
4-41. The purpose of this test is to verify that the 3466A
can make accurate dc volts measurements with dc in-
terfering voltages applicd simultancously to the input ter-
minals. The DC CMRR formula is as follows:

DC CMRR (dB)=

DC Interfering Voitage
20 Log,,
' Change in DCV reading

MULTIMETER
hp 3466A
AC CALIBRATOR [ ]
FLUKE MODEL 52004 LINE
R 000000 DODODOOD o
gcoopooOoO0 0O
gocooco 0O
1K 1%
00000 K b
COUNTER
hp 5381A

£

I \
\o° ”&L

34084~ 4-10

Figure 4-10. AC Common Mode Rejection Test
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4-42. Equipment Required. The DC Standard (Systron
Donner Model M107).

4-43, Test Procedure. Make sure the 3466A is ac
powered, not battery powered, for this test. Do the
following:
NOTE
The 3466A MUST be ac powered (not battery

powered) for the DC Common Mode Rejec-
tion Test.

a. Set the 3466A to the dc volts function and the 20mV

Performance Tests

range.

b. Connect a 1k ohm resistor between the 3466A’s V
and COM input terminals (sce Figure 4-11). Note the
reading on the display.

¢. Turn the DC Standard’s output off. Then connect
the DC Standard to the 3466A V input terminal as shown
in Figure 4-11.

d. Set the DC Standard for a + 500V dc output and
turn its output on. Make sure the reading on the 3466A
display does not change more than 0.050mV (50 digits)
from the reading noted in step b. This verifies a DC Com-
mon Mode Rejection ratio of less than or equal to 140dB.

DC STANDARD
SYSTRON DONNER
MODEL M107

o9 8
ooo o 7
oooooooo 8 ooc o | ¢

t v

= ]

MULTIMETER
hp 3466A

000000 0ooooodd o

1K

34604-4-11

t VW
A

Figure 4-11. DC Common Mode Rejection Test
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ABBREVIATED PERFORMANCE TEST CARD
Hewlett-Packard Model 3366A Multimeter

Serial No. Test Performed By
Date
3466A Input 3466A Range High Limit Reading Low Limit Test Pass Test Fail
DC Voltmeter Accuracy Test (Paragraph 4-11)
Zero Adj. 20mV
+19mV 20mVv +19.013mV +18.988mV
-190mV 200mV -190.10mV -189.90mV
+1.9v 2v +1.9007V +1.8993V
+19V 20v +19.007Vv +18.993V
-19v 20V -19.007v -18.993V
+ 190V 200V +190.07V +189.93Vv
+ 1000V 1200V +1000.7V +999.4v
AC Voltmeter Accuracy Test (Paragraph 4-14)
20mV,20Hz 200mVv 20.90mvV 19.10mV
1.9V, 100kHz 2v 1.9530V 1.8470V
2V,200Hz 20v 2.026V 1.974V
2V,10kHz 20V 2.026V 1.974V
19V,200Hz 20V 19.077V 18,923V
19V, 10kHz 20V 19.077v 18.923V
19V, 100kHz 20V 19.530V 18.470V
190V,20Hz 200V 194.30V 185.70V
200V, 10kHz 1200V 202.6V 197.4v
True RMS Voltmeter Accuracy Test (Paragraph 4-17)
20mV,20kHz 200mV 29.37mV 27.20mV
20V,20kHz 20V 28.64V 27.92v
20V, 100kHz 200V 30.85V _— 25.72V
DC Ammeter Accuracy Test (Paragraph 4-20)
100uA 200uA 100.09,A 99.91,A
TmA 2mA 1.0009mA .9991mA
10mA 20mA 10.009mA 9.991mA
100mA 200mA 100.17mA 99.83mA
800mA 2000mA 804.2mA 795.8mA
Dhmmeter Accuracy Test (Paragraph 4-29)
Zero Adj. 20 ohms
19 ohms 20 ohms 19.017 18.983
190 ohms 200 ohms 190.17 189.83
1.9k ohms 2k ohms 1.9007k 1.8993k
19k ohms 20k ohms 19.007k 18.993k
190k ohms 200k ohms 190.07k - 189.93k
1.9M ohms 2000k ohms 1900.9k 1899.1k
10M ohms 20M ohms 10.016M 9.984M
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PERFORMANCE TEST CARD

Hewlett-Packard Model 3466A Multimeter

Serial No. Test Performed By
Date
3466A Input 3466A Range High Limit Low Limit Test Pass Test Fail
DC Voltmeter Accuracy Test [Paragraph 4-11)
Zero Adj. 20mV
Zero Adj. 20mV
-1mV 20mV -1.004mV -.0997mV
-5mV 20mV - 5.006mV -4.995mV
+10mV 20mV +10.008mV +9.992mV
+19mVv 20mVv +19.013mV +18.988mV
+19mV 200mvV +19.03mV +18.97mV
+50mV 200mV +50.04mV +49.96mV
-100mVv 200mv -100.06mV -99.94mV
-190mV 200mV -190.10mV -189.90mV
-190mVv 2v -.1902v -.1898V
- 500V 2v -.5003V -.4998V
+1.0v 2V +1.0004V +.9996V
+1.9v 2V +1.9007Vv +1.8993V
+1.9v 20V +1.902V +1.898V
+5.0v 20v +5.003V +4.998V
-10V 20V -10.004V -9.996V
-19v 20V ~19.007V -18.993V
+19v 20V +19.007Vv +18.993V
-19v 200V -19.02Vv -18.98V
-850V 200V -50.03Vv -49.98V
+ 100V 200V +100.04V +99.96V
+ 190V 200V +190.07V +189.93V
+ 1000V 1200V +1000.7v +999.4V
AC Voitmeter Accuracy Test (Paragraph 4-14)
20mV,20Hz 200mv 20.90mV 19.10mv
20mV,20kHz 200mVv 20.60mV 19.40mV
20mV,50Hz 200mV 20.26mV 19.74mV
50mV, 100kHz 200mV 52.50mV 47.50mV
50mV, 10kHz 200mV 50.35mV 49.65mV
50mV,30Hz 200mV 50.80mV 49.20mV
100mV, 20Hz 200mVv 102.50mV 97.50mvV
100mV, 20kHz 200mvV 101.40mV 98.60mV
100mV,50Hz 200mV 100.50mV 99.50mV
.19Vv,30Hz 200mV 192.20mV 187.80mV
.2Vv,30Hz 2v .2050V .1950Vv
1.9V,100kHz 2v 1.9530V 1.8470V
1V,20kHz 2v 1.0050V .9950Vv
2V,20Hz 20V 2.090V 1.910V
2V,200Hz 20v 2.026v 1.974v
2V,30Hz ov 2.050Vv 1.950V
2V,50Hz 20V 2.026V 1.974Vv
2V,10kHz 20V 2.026Vv 1.974v
5V,10kHz 20V 5.035V 4.965V
5V,20kHz 20V 5.090V 4.910V
19V,200Hz 20V 19.077V 18.923V
19V,10kHz 20V 19.077v 18.923V
19V, 100kHz 20V 19.530V 18.470V
20V, 10kHz 200V 20.60V 19.40V
100V,50Hz 200V 100.50V 99.50V
190V, 20Hz 200V 194.30V 185.70V
200V,10kHz 1200V 202.8v 197.4v
500V,30Hz 1200V 508.0V 492.0V
1000V, 10kHz 1200V 1005.0V 995.0V
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PERFORMANCE TEST CARD
Hewlett-Packard Model 3466A Multimeter

Serial No. Test Performed By
Date

3466A Input 3466A Range High Limit Reading Low Limit Test Pass Test Fail

True RMS Voitmeter Accuracy Test (Paragraph 4-17)

20mV,20kHz 200mVv 29.37mVv 27.20mV

50mV,50Hz 200mV 72.21mV 69.20mV

100mV,20kHz 200mVv 143.63mV 139.20mV

.2V,100kHz 2v .3085V .2572v

.5V,30Hz 2V g221v .6920v

1V, 10kHz. 2v 1.4363V 1.3920V

2V,20Hz 20v 2.937v 2.720v

5V,50Hz 20V 7.221V 6.920V

10V,20kHz 20v 14.363V 13.920V

20V,100kHz 200V 30.85v 25.72V

50V,30Hz 200V 72.21V 69.20V

100V, 10kHz 200V 143.63V 139.20V

DC Ammeter Accuracy Test (Paragraph 4.20)

10uA 200uA 10.03A 9.97uA

50uA 200A 50.06pA 43.95,A

100pA 2001A 100.09,:A 99.91,A

.ImA 2mA .1003mA .0997mA

5mA 2mA .5006mA —_ .4995mA

1mA 2mA 1.0009mA .9991mA

TmA 20mA 1.003mA — .997mA

5mA20 mA 5.006mA - 4.995mA

10mA 20mA 10.009mA 9.991TmA

10mA 200mA 10.04mA 9.997mA

50mA 200mA 50.10mA 49.91TmA

100mA 200mA 100.17mA 99.83mA o S

100mA 2000mA 100.7mA e 99.3mA R I

500mA 2000mA 502.7mA —_— 497.3mA

800mA 2000mA 804.2mA — 795.8mA

AC Ammeter Accuracy Test (Paragraph 4-23)

20pA, 100Hz 200uA 20.53uA 19.47uA

.2mA, 100Hz 2mA .2053mA .1947mA

2mA,100Hz 20mA 2.053mA 1.947mA

20mA 200mA 20.53mA 19.47mA

50mA 200mA 50.80mA 49.20mA

100mA 200mA 101.25mA 98.75mA

200mA 2000mA 205.3mA 194.7mA

500mA 2000mA 508.0mA 492.0mA

1000mA 2000mA 1014.0mA 986.0mA

True RMS Ammeter Accuracy Test (Paragraph 4-26)

2V,100Hz 200uA 29.22uA 26.78uA

20V,30Hz 2mA .2948mA .2703mA

20V, 100Hz 20mA 2.948mA 2.703mA
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PERFORMANCE TEST CARD

Hewilett-Packard Model 3466A Multimeter

Serial No. Test Performed By
Date

3466A Input 346EA Range High Limit Reading Low Limit Test Pass Test Fail

Ohmmeter Accuracy Test (Paragraph 4-29)

Zero Adj. 20 ohms

1 ohm 20 ohms 1.003 .997

10 ohms 20 ohms 10.010 9.990

19 ohms 20 ohms 19.017 18.983

19 ohms 200 ohms 19.04 18.96

50 ohms 200 ohms 50.06 49,94

190 ohms 200 ohms 190.17 189.83

190 ohms 2k ohms .1902k .1898k

1k ochms 2k ohms 1.0004k .9996k

1.9k ohms 2k ohms 1.9007k 1.8993k

1.9k ohms 20k ohms 1.902k 1.898k

5k ohms 20k ohms 5.003k 4.998k

19k ohms 20k ohms 19.007k 18.993k

19k ohms 200k ohms 19.02k 18.98k

100k ohms 200k ohms 100.04k 99.96k

190k ohms 200k ohms 190.07k 189.93k

190k ohms 2000k ohms 190.2k 189.8k

500k ohms 2000k ohms 500.3k 499.7k

1.9M ohms 2000k ohms 1900.9k 1899.1k

1.9M ohms 20M ohms 1.904M 1.896M

5M ohms 20M ohms 5.009M 4.992M

10M ohms 20M ohms 10.016M et 9.984M
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SECTION V
ADJUSTMENTS

5-1. INTRODUCTION

§-2. This section of the manual has Pre-Adjustment In-
formation and Adjustment Procedures for the 3466A.
After performing the adjustments, the 3466A should meet
the specifications listed in Table 1-1.

5-3. EQUIPMENT REQUIRED

5-4. The required test equipment to do the adjustment
procedures is listed in Table 5-1. If any of the required
equipment is not available, use substitute equipment that
meets the critical requirements listed in the table.

5-5. ADJUSTMENT INTERVAL

5-6. Adjustments should be performed at least once a
year to ensure proper calibration of the 3466A.

l WARNING I

The adjustment procedures are to be per-
Jormed only by service-trained personnel who
are aware of the hazards involved. To avoid
electrical shock, do not perform any ad-
Justments unless you are qualified to do so.

Wear clean cotton gloves when working on
the circuit boards or switches. Contamination
Jrom finger prints on high impedance points
may degrade the performance of the 3466A.
Nylon gloves should not be worn due to the
possibility of static charge buildup.

IECAunoni

The hybrid circuits in the 3466A may be per-
manently damaged by static discharge from
a hand or tool when the instrument is
disassembled. Follow the folluwing procedure
to prevent possible damage.

1. Ground the hand while disassembling
the 3466A. Conductive wristbands (-hp- Part
No. 00970-67900) are available for this pur-
pose. It is also suggested to use anti-static
bench and floor mats.

2. Attach the 3466A COM terminal to
earth ground. Touch all tools to earth ground
to remove static charges before using them on
the instrument.

3. Use a soldering iron with a grounded tip.

Table 5-1

. Required Test Equipment

Instrument Type

Required Characteristics

Recommended Model

DC Voltage Standard

Output: TmV to 1000V
Accuracy: +0.02%

Systron Donner
Mode! M107

AC Calibrator

QOutput: 1.9V to 19V
Frequency: 200Hz to 100kHz
Accuracy: *0.1% (mid band)

Fluke Model 5200A

DC Power Supply

Output Voltage: 10V
Output Current: 1A

-hp- Model 6294A

Digital Multimeter

Accuracy: =.01%
Input Resistance: 10M ohms

-hp- Model 3468A

Resistor Decade Box

Resistors: 1 ohm to 1M ohms
Accuracy: +0.005%

General Radio
Mode!l GR1433-H

Resistor

1 ohm +0.02%

General Radio
1440-9601

5-1
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5-7. PRE-ADJUSTMENT INFORMATION

5-8. The following tells how to disassemble the 3466A
which is necessary to perform the adjustment procedures.
The locations of the adjustments are also given.

5-9. Instrument Disassembly Instructions
5-10. Do the following:

a. Disconnect the 3466A's power cord and turn the in-
strument off.

b. With the 3466A in the inverted position, locate and
loosen the four screws at the bottom of the instrument.

c. Carefully return the 3466A to the upright position
with the front panel facing you.

NOTE

The battery and charger circuitry are located
in the top shell assembly and are connected
to the main printed circuit assembly by a 9
lead cable. To avoid possible damage to the
cable, remove the top shell slowly.

If the battery cable is disconnected, the 3466A
will not operate unless JM700 is installed (see
paragraph 8-87, step f-3).

d. Remove the top shell vertically and place it at the
right of the bottom assembly in an inverted position. If
the battery and charger circuitry is installed, make sure
the top shell is not lifted up too high.

¢. Reconnect the power cord to the 3466A and turn
the instrument on. The instrument is now ready for
adjustments.

5-11. Test Points and Adjustment Locations

5-12. Fold out and refer to Figure 5-2 while doing the
adjustments. The figure shows the locations of the test
points, test jumpers, adjustments, and various
connectors.

5-13. ADJUSTMENT PROCEDURES
5-14. Make sure the 3466A is set for ac power operation
(not battery) for the adjustment procedures. Also make
surc the 3466A has becen warmed up for at least 15
minutes before doing any adjustments. The adjustments
should be performed in the following order,
(D) +7V Power Supply Adjustment (R717)

Battery Cherger Voltage Adjustment (R818)
(@) nput Amplifier Zero Adjustment (R152)

5-2

Model 3466A

Post Amplifier Zero Adjustment (R205)

19k ohms Adjustment (R416)

18 ohms Adjustment (R926/R406)

10M ohms Adjustment (R428)

19V DC Adjustment (R602)

2V DC Zero Offset Adjustment (R118°/R119°)
Zero Input DC Adjustment (R134)

19V AC, 200Hz Adjustment (R303)

1.8V AC, 200Hz Adjustment (R302)

19V AC, 10kHz Adjustment (R102)

1.9V AC, 10kHz Adjustment (C102)

@PPOPPE® POEOEO®

100kHz Frequency Response Adjustment (R717)
1A DC Adjustment {R660)
5-15. (1)+7V Power Supply Adjustment (R717)

5-16. Equipment Required. The test Digital Multimeter
(-hp- Model 3468A) set to the dc volts function.

5-17. Adjustment Procedure. The following procedure
adjusts the 3466A’s + 7V power supply and also checks
various power supply voltages. Do the following:

a. Connect the HI Input of the test Digital Voltmeter
to the 3466A’s + 7V test pad (see Figure 5-2).

b. Adjust R717 for a +7V +0.01V (+6.99V to
+7.01V) reading on the test multimeter.

c. Using the test meter, check the power supply

voltages listed in Table 5-2 and make sure they are within
the tolerances listed.

Table 5-2. Power Supply Voltage Checks

Test Pad Voltage

-7V -6.9Vto ~7.1V

-2.5V -2.3V to — 2.7V (Substrate)
+6.3V +5.6V to +7.5V (V Bat)
+5V +5V to +5.65V (Reference}

5-18. Battery Charge Voltage Adjustment (R818)

NOTE

The Barttery Charger Voliage Adjustment is
NOT for Option 001 3466A Multimeters.
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5-19. Equipment Required. The test Digital Multimeter
(-hp- Model 3468A) set to the dc volts function.

5-20. Adjustment Procedure. The following procedure
adjusts the 3466A’s Battery Charge Voltage and is NOT
for Option 001 instruments. Do the following:

a. Disconnect the ac power line cord from the 3466A.

b. Lift one end of fuse F801 to open the battery circuit.

¢. Connect the test Digital Multimeter to the battery’s
positive terminal and common.

d. Reconnect the ac power line cord to the 3466A and
turn the instrument on.

e. Adjust R818 for a 7.2V reading on the test meter.
f. Replace fuse F801.
5.21. @ Input Amplifier and @ Post Amplifier Zero
Adjustments (R152 and R205)

5-22. Equipment Required. The test Digital Multimeter
(-hp- Model 3468A) sct to the dc volts function.

5-23. Adjustment Procedure. The following procedures
adjust the outputs of the Input and Post Amplifiers to
zero. Do the following:

a. Set the 3466A to the dc + ac volts function.

b. Connect a short across the V and COM input
terminals.

¢. Connect the test multimeter to jumper J101.

d. Adjust R152 for a OV + 100V reading on the test
meter.

e. Connect the test multimeter to jumper J201.

f. Adjust R205 for a OV £200.V reading on the test
meter.

g. Disconnect the test meter from the instrument.
5.24.(8) 18k ohms, (&) 19 ohms, and (8) 10M ohms
Adjustments (R416, R326/R406, and R428)

5-25. Equipment Required. The Resistor Decade Box
(General Radio Model GR 1433-H).

§-26. Adjustment Procedure. The following procedure
calibrates the 3466A’s ohms function. Do the following:

a. Set the 3466A to the ohms function and the
20k ohm range.

Adjustments

b. Set the Resistor Decade Box to 19k ohms and con-
nect it to the 3466A’s V and COM input terminals, as
shown in Figure 4-8 (see Section 1V). Use shielded cables
to minimize noisy readings.

¢. Adjust R416 for a 19.000k ohms reading on the
display.

d. Set the 3466A to the 20 ohms range.

e. Set the Resistor Decade Box to 0 ohm.

f. Adjust R926 for a 0.000 ohm reading on the display.
g. Set the Resistor Decade Box to 19 ohms.

h. Adjust R406 for a 19.000 ohms reading on the
display.

i. Set the 3466A to the 20M ohms range.
j. Set the Resistor Box to 10M ohms.

k. Adjust R428 for a 10.000M ohms reading on the
display.

. Disconnect the Decade Resistor Box from the
3466A.

5-27. (7) 19V DC Adjustment (R602)

5-28. There are two adjustments to this procedure: a 19V
DC Fine Adjustment and a 19V DC Coarse Adjustment.
The “Fine’’ adjustment is normally performed to
calibrate the 3466A. The “‘Coarse’ adjustment is only
performed if U600, CR600, or associated components are
replaced or if the ““Fine’’ adjustment is out of range.

5-29. Equipment Required. The DC Standard (Systron
Donner Model M107).

5-30. 19V DC Fine Adjustment Procedure. The follow-
ing procedure calibrates the 3466A’s dc volts function.
Do the following:

a. Set the 3466A to the dc volts function and the 20V
range.

b. Set the DC Standard for a + 19.000V output.

¢. Connect the DC Standard to the 3466A’s V and
COM input terminals as shown in Figure 4-1 (see Sec-
tion 1V).

d. Adjust R602 for a + 19.000V reading on the 3466A
display.

e. If the +19.000V reading is good, disconnect the DC
Standard and continue with paragraph 5-32. If unable
to adjust to +19.000V, disconnect the DC Standard and
continue with the next paragraph (5-31).

53
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5-31. 19¥ DC Coarse Adjustment. Do this procedure
only if unable to perform the 19V DC Fine Adjustment
or if U600, CR600, or associated circuitry have been
replaced. Do the following:

a. Set R602 fully counterclockwise.

b. Replace jumpers JM1 through IMS, if previously
removed.

c. Make sure the 3466A is in the dc volts function and
the 20V range.

d. Set the DC Standard for a + 19.000V output and
connect it to the 3466A V and COM input terminals.

e. Note the reading on the 3466A and then refer to
Table 5-3 (19V DC Coarse Adjustment).

f. Locate the reading noted in the previous step in the
*‘3466A Reading’’ column of Table 5-3. Clip out the cor-
responding jumper(s) as shown in the *‘Jumper (JM)
Configuration’’ column of the table.

g. Adjust R602 for a + 19.000V reading on the display.

h. Disconnect the DC Standard.

5-32. 2V DC Zero Offset Adjustment {(R118*/R120%)

5-33. Do this adjustment if the Input Hybrid (U102) has
been replaced. Do the following:

NOTE

The 2V DC Offset Adjustment may not be
necessary if the Input Hybrid (U102) has not
been replaced.

a. Set the 3466A to the dc volts function and the 2V
range.

b. Connect a short across the V and COM input
terminals.

¢. Note the reading on the 3466A display. If the
reading is .0000V, continue with paragraph 5-34. If not,
continue with step d.

d. Turn the 3466A off and remove R118* and/or
R120*, if installed.

NOTE

R118* and RI120* are factory selected com-
ponents and may not be installed in the
Multimeter (Al assembly).

5-4
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Table 5-3. 19V DC Coarse Adjustment

3466A Reading Jumper (JM) Configuration
1 2 3 4 5
16.800 to 17.010 0O 0O 0 O ©
17.011 to 17.066 0 0 0 0 1
17.067 10 17.124 0 0 O 1 0
17.125 t0 17.182 0 0 0 1 1
17.183 t0 17.240 0 0 1 0o 0
17.241 t0 17.292 0 0 1 o 1
17.293 10 17.360 0 O 1 1 0
17.361 10 17.419 0 0 1 1 1
17.420 10 17.479 o 1 o 0 O
17.480 t0 17.539 0 1 0 0 1
17.540 10 17.600 0o 1 0 1 0
17.601 to 17.663 0o 1 0 1 1
17.664 10 17.724 o 1 1 0o 0
17.725 10 17.787 0 1 1 0o 1
17.788 to 17.850 0o 1 1 1 0O*
17.851 10 17.913 0 1 1 1 1
17.914 10 17.977 1 o 0o 0 O
17.978 10 18.041 1 o 0 o0 1
18.042 10 18.105 1 0 0 1 O
18.106 t0 18.172 1 o 0 1 1
18.173 10 18.236 1 0 1 0o 0
18.237 10 18.303 1 0 1 0o 1
18.303 10 18.370 1 0 1 1 O
18.371 10 18.437 1 0 1 1 1
18.438 to 18.503 1 1 c o0 O
18.504 to 18.572 1 1 0 0 1
18.573 10 18.640 1 1 o 1 O
18.641 to 18.709 1 1 0 1 1
18.710 10 18.779 1 1 1 0o 0
18.780 to 18.840 1 1 1 0 1
18.841 10 18.919 1 1 1 1 0
18.920 10 19.000 111 1
1 = Jumper In (Sharted}
0 = Jumper Out {Open)
*Example:
If the reading in 5-31-eis 17.790. the jumper
configuration is 01110,
o o S
("_-\ 4
m 3
m 2
o o1

e. With the Multimeter input shorted and set to the
2V range, note the reading on the display again.

f. Refer to Table 5-4 and select the appropriate R118*
and R120* resistors 10 bring the 3466A reading to .0000V.

g. Once the new values of R118* and R120* are in-
stalled, repeat steps a, b, and c.
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Table 5-4. R118* and R120* Selection

3466A Reading | R11B"° R120°

-hp- Part Numher

= +.0002 93.1k open 0698-4525
= +.0001 187k open 0698-0077
= - .0001 open 187k 0698-0077
= -.0002 open 93.1k 0698-4525

5-34. (B) Zero Input DC Adjustment (R134)

5-35. Adjustment Procedure. Do the following:

a. Set the 3466A to the dc volts function and the 20mV
range.

b. Connect a short across the V and COM input
terminals.

¢. Adjust R134 (on rear pancl) for a 0.000mV reading
on the display.

5.36. (8) 19V AC 200Hz and 1.9V AC 200Hz
Adjustments (R303 and R302

5-37. Equipment Required. The AC Calibrator (Fluke
Model 5200A).

§-38. Adjustment Procedure. The following procedure
calibrates the 3466A’s ac volts function. Do the following:

a. Set the 3466A to the ac volts function and the 20V
range.

b. Set the AC Calibrator for a 19.000V, 200Hz out-
put and connect it to the 3466A V and COM input ter-
minals, as shown in Figure 4-2 (sce Section 1V).

¢. Adjust R303 for a 19.000V reading on the 3466A
display.

d. Change the AC Calibrator output to 1.9V, 200Hz.

e. Adjust R302 for a 1.900V reading on the 3466A
display.

f. Repeat steps b through ¢ until both the 19V and 1.9V
readings are correct. This is necessary since R303 and
R302 are interactive with cach other.

g. Disconnect the AC Calibrator from the 3466A.

539. {0 A and G0 B True RMS Converter
Adjustments (R308/R309)

5-40. Perform these adjustment only if the AS assembly
is installed in the 3466A in place of U300. The A4
assembly must be removed from the Multimeter and
reconnected to the Al assembly using the Service Cable
(03466-61601), to do the adjustments.

Adjustments
5-41. Equipment Required. The DC Standard (Systron
Donner Model M107).
5-42. Adjustment Procedure. The following adjustment
procedure is only used to adjust the A5 assembly. Do the
following:

a. Locate and then center R308 and R309.

b. Set the 3466A to the dc + ac volts function and
the 20V range.

¢. Set the DC Standard for a + 1.9000V dc output and
connect it to the 3466A’s V and COM input terminals.

d. Note the reading on the 3466A display.
e. Reverse the polarity on the DC Standard.

f. Adjust R308 for a display reading previously noted
in step d.

g. Change the DC Standard output to + 19.000V dc.
h. Note the reading on the 3466A display.
i. Reverse the polarity on the DC Standard.

j. Adjust R309 for a display reading previously noted
in step h (x5 counts).

k. Repeat steps b through i until both R308 and R309
adjustiments are correct,

I. Disconnect the DC Standard from the 3466A. Then
do the ac volts adjustments in paragraph 5-36 before con-
tinuing with the next paragraph.

543. (1) 19V AC 10kHz and
Adjustments (R102 and C102)

1.9V AC 10kHz

5-44. Equipment Required. The AC Calibrator (Fluke
Model 5200A).

§-45. Adjustment Procedure. The following procedure
calibrates the 3466A’s ac volts function at 10kHz. Do the
following:

a. Set the 3466A to the ac volts function and the 20V
range.

b. Set the AC Calibrator for a 19.000V, 10kHz out-
put and connect it to the 3466A V and COM input ter-
minals, as shown in Figure 4-2 (see Section 1V).

¢. Adjust R102 for a 19.000V reading on the 3466A
display.

d. Sct the 3466A to the 2V range.

e. Change the AC Calibrator output to 1.9V, 10kHz.
5-5
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f. Adjust C102 for a 1.9000V reading on the 3466A
display.

g. Leave the AC Calibrator connected for the next
adjustment.

5-46. @ 100kHz Frequency Response Adjustment (C202)

5-47. Equipment Required. The AC Calibrator (Fluke
Model 5200A).

5-48. Adjustment Procedure. The following procedure
adjusts the high frequency response of the 3466A. Do the
following:

a. Set the 3466A to the ac volts function and the 2V
range.

b. Set the AC Calibrator for a 1.9000V, 10kHz out-
put and connect it to the 3466A V and COM input ter-
minals, as shown in Figure 4-2 (see Section V).

¢. Note the reading on the 3466A display.

d. Set the 3466A to the 20V range.

¢. Change the AC Calibrator output to 19V, 100kHz.

f. Adjust C202 for a display reading previously noted
in step h (adjust to the numerical value of the reading

and ignore decimal point placement).

g. Repeat steps a through f until the numerical values
of the readings are the same without adjusting C202,

h. Disconnect the AC Calibrator from the 3466A.

5-49. 1A DC Adjustment (R660)

5-50. Equipment Required. The following equipment is
required to do the test.

Digital Multimeter (-hp- Model 3468A)
DC Power Supply (-hp- Model 6294A)
Resistor 1 ohm +0.02%

(General Radio No. 1440-9601)
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5-51. Adjustment Procedure. The following procedure
adjusts the 3466A°s current function. Do the following:

a. Connect the 3466A to the DC Power Supply and
test Digital Multimeter as shown in Figure 4-4 (see Sec-
tion IV).

b. Connect the I ohm +0.02% resistor in the Ra posi-
tion as shown in Figure 4-4.

c. Set the 3466A to the dcA function and the 2000mA
range.

d. Set the output of the DC Power Supply for a
1.00000V reading on the test digital multimeter.

e. Adjust R660 for a 1000.0mA reading on the 3466A
display.

f. Remove the test equipment from the 3466A. This
completes the adjustment procedures.

5-52. POWER REQUIREMENT MODIFICATION
INSTRUCTIONS

5-53. The 3466A can be configured to four different ac
power line voltages: 86-106V, 104-127V, 190-233V, and
208-250V. This is accomplished by arranging resistors
R721 through R725 as shown in Figure 5-1. The resistors
are 2.7 ohms each which can also be substituted by
jumper wires (i.c., shorts).

~LINE CONNECTIONS

-] o oMo [+ [ - VA"

oAMAO O ° o o oAMWO
oMNO o o
86-106 ~V 190-233 ~V
oVWo o ) oMV O [
oMo o o ] o oAMAO
OMAO [ [
104127 ~V 208-250~V
RESISTORS ARE LOCATED
NEAR ~RECEPTACLE

Figure 5-1. Line Voltage Configuration
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SECTION VI
REPLACEABLE PARTS

6-1. INTRODUCTION

6-2. This section contains information for ordering
replacement parts. Table 6-3 lists parts in alphameric
order of their reference designators and indicates the
description, -hp- Part Number of each part, together with
any applicable notes, and provides the following:

a. Total quantity used in the instrument (Qty column).
The total quantity of a part is given the first time the part
number appcars.

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

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

d. Manufacturer's part number.
6-3. Miscellancous parts are listed in Table 6-3 follow-

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

6-4. ORDERING INFORMATION

6-5. To obtain replacement parts, address order or

inquiry to your local Hewlett-Packard Field Office.
(Appendix A for list of office locations.) Identify parts
by their Hewlett-Packard part numbers. Include instru-
ment 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.

¢. Description of the part.

d. 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, €.g., 4,, or A with a number suscription, e.g.,
Ayo- A A with no subscript indicates the component listed
is the preferred replacement for an earlier component.
A A with a letter subscript indicates a change which is
explained in a note at the bottom of the page. A A with
a number subscript indicates the related change is dis-
cussed in backdating (Section VIII). The number of the
subscript indicates the number of the change in
backdating which should be referred to.

Table 6-1. Standard Abbreviations

ABBREVIATIONS
Ag .. silver Hr . .heriz [cyciels) per second) NPO . . ... . . .negalive poutive zero o . C E shade
Al aluminum {ze10 temperature costlicient) SPDT single-pole double throw
LI . .amperels] 10 . . .nside diameter N3 S n dis) - t0° SPST . . single pole single thiow
Ay .. .gcid  ampg .. Wmpregnated ML L., not sepaately replaceable
ned ... incandescent Th brnciscnnsanaicans .. tantalum
c . capacior s . insulationted) I} . ieiveae.....ohmis) TC, BT e umrump:udhcnnl
cer - .. CETaTIC obd  .... . ......e.l.s order by decription  TiQg . ... L . Ditamum dioxide
coel ..coeflicient wf) ... ... ....... witohmis) = §0*3ohms DO ... .. outsidedameter  10g . . .................0.... . toggle
com L......comman kHZ _kilohertz = §0*3 hertz ... E . . tolerance
comp Leompoasition B i i e ee e aeeee e e peak  thm . . Erimener
conn cconnection L ... iiei e inductor  pA ... . ... . ... .. ...... pcosmperals) TSTR . ... ... ... . ranustor
Bn o linaar taper . printed circuit
e .deposiled  $09. . .. . .....i...... logarithmic taper picolaredis) 1012 tacads V.. ... .. . woltis)
DOPDT . double. poh doubletheow T p peak inverse voltage  vacw ﬂlunmn current mkmvﬂtup
DPST .. double pole single throw mMA ... .milamperels) = 103amperes ploe ... el o . part of ut..._,.. 2 ... wanable
MHZ ... L. megahertz = 10*6 hertz pos ... ...l positionls)  wdcw . . duect current working voltage
wlect . .electrolytic  MI2 ,,mwnm 10*6 ghrms . .. polystyrane
encap .encapsulated et fim .metel lilem .potentiometsr W .. ... ... ............ ..... watils)
L L rlunuhclmur ... peak-to-peak  wl ... .. ... .. . with
B v db foswiari o vilsifs saeaceesd faradis) ms . .millisecond . .parts per mithon  wiv mhmg inverse woltage
FET ... ........c... freld gifect tramstor Mg . L L mosnlmg h 5 T dhent, wio ... ... without
L L ., lixed mV | rmullivoltis) = 10° long 1erm stabtwhity and/or 1olerance)  ww . ... ... wiirewound
uF o . microfaredis)
GaAs ... gallium prasnice 1S .microsecond(s) R . . reustor
GHz . ogahertz = 10°9 herty MV ~eicrovols) « 108 volts Rh ... . . vhodwm
] Y I . guardledt ™y . . . Myng@ rms. 00t mean-squate optimum value selected at factory,
Ge ermanum L g N D=V . .rolary Wlﬂ walue shown lpart may be omitted!
ond . roundledi NA perels) = 109 ampy RS no type numb
NC normally closed  Se wlenium selected of special t\rw
H.. henrylies)  Ne - neon  mct sectionis)
Hg mer-ury ND . . normally open  Si slicon @ Dupont de Nemours
DESIGNATORS
AL amambly  FL flter O . . . tranustr TS terminal stp
8 .. motor HR g heater QCR wanustorciode U mcrocHeut
BT . battery IC witegrated corcuit A fesslor V| wacuum tube, neon bulb photocelt, e1c
c.. capacitor J jack AT thermistor W .. | " ] cahie
CR . .dode K selay S .. wetch X ancket
oL . drlay bne L mductor T . ranfformer  XOS lamphoider
0s.. g lamg M meter  TB . terrrunal bowd  XF fuseholder
E .. minc electronic part  MP rmechanical part TC thermocouple Y crystal
L ; tuse P plug TP wstposmt 7 network
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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 6-2. Code List of Manufacturers

Mir No.

Manufacturers Nams

Address

o1121
01295
03888
04713
17856
19701
24546
26654
27014
28480
3L585
32997
56289
72136
74970
75042
75915
84411
95275
98291

Allen-Bradley Co.

Texas Instr Inc Semicond Cmpnt Div
K Dt Pyrofilm Corp

Motorola Sermiconductor Products
Siliconix Inc

Mepco/Electra Corp

Corning Glass Works {Bradford)
Varadyne Inc

National Semiconductor Corp
Hewlett-Packard Co Corporate Hq
RCA Corp Solid State Div

Bourns Inc Trimpot Prod Div
Sprague Electric Co

Electro Motive Corp

Johnson E F Co

TRW Inc Philadelphia Div
Littelfuse, Inc

TRW Capacitor Div

Vitramon Inc

Sealectro Corp

Milwaukee, WI 53204
Dallas. TX 75222
Whippany, NJ 07981
Phoenix, AZ 85008
Santa Clara, CA 95054
Mineral Wells, TX 76067
Bradford, PA 16701
Santa Monica, CA 90404
Santa Clara, CA 95051
Palo Alto, CA 94304
Somerville, NJ

Riverside, CA 92507
North Adams, MA 01247
Florence, SC 06226
Waseca, MN 56093
Philadelphia, PA 19108
Des Plaines, IL 60016
Ogallala, NE 69153
Bridgeport, CT 06601
Mamaroneck, NY 10544

Model 3466A
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Model 3466A

Table 6-3. Replaceable Parts

Replaceable Parts

Reference HP Part |c| o e Mfr
. p r on
Designation Number |p| YtY Descriptio Code Mfr Part Number
I
Al 03464-66577 | B 1 PC ALDSEMDLY 1 MNOTHER 28400 03IALL-66577
0A366~66516 | & 1 PC ASSFHBLY: MODTHER (1716A01831 TOD 2nago 0A3LL-6LT1E
1716A11460)
03466~646501 | B 1 PC ASSEWDLY1 MOTHER (1716£A01830 AND 20400 03466-66501
BELDW)
A1C100 0ts0-4602 -] 1 CAPACITOR-FXD .1UF +-10% &30VDC 20480 01604602
AtC101 0160 -4%61 0 1 CAPACITOR FXD 3S0PFSOVDC CER 28480 01L0-4761
alCi02 0121-0127 0 1 CAPACITOR-Y TRMR-AIR 2.1-13,.3PF 350V 7AT7D 1R7-0505-020
ALC10Y 0iI00--173% 2 1 CAPACITOR FXD .22UF +--10% 35VDC TA S6209 150D224XT7035A2
AlCl0s 01604742 7 1 CAPACITOR-FXD 39I'F +-2% 2KVACI(RMS) PORC PE27S VvYB1C£370G
ALC107 0160-3622 8 3 CAPALITOR -FXD .1Uf +80 -20% 100VDC CER 26654 2130Y5VI0IR104Z
AlC100 0160-a318 1 1 CAPACITOR-FXD 330PF +-1% S00VDC MICA 28400 b160-4310
AIC107 0160-3622 8 CAPACITOR- FXD . 10UF +80 -20X 100VDC CER 26654 2130YSV100R1 04Z
AL1CI10 01602204 o 2 CAPACITOR=FXD 100PF +-5X 300VDC HICA 28480 0160-2204
AlLCI11w 0140- 0763 2 1 CAPACITOR - FXD SPF +-10% S00VDC MICA el 0160-0763
alCi12 0150-0162 <] 1 CAPACITOR-FXD .022UF +~-10% 200vDC POLYE 20460 01460-0142
ALC114 014£0-4001 7 1 CAPACITNR -FXD 100FF + 5% 100VDC CER 20400 01460-4801
ALICILS 01800229 7 1 CAPACITOR--FXD 33UF+-10X 10VDL TA SL287 150D336X701002
alC11é 0160-3047 7 & CAPACITNR -FXD .01UF 4100-0%X J0VDC CER 20400 D160--3047
ALCI17 D160~-5141 ] 1 CAPACITOR FXD .015UF +-20% 2KVDC 20480 D160-5141
ALC117 0150-0012 3 1 CAPACITOR-FXD .D1UF »-20X% 1KVDC CER S4209 CO23A102T103M53B
AlC202 0121-D4S1 3 1 CAPACITOR -V TRHR-AIR 1.7--11PF 173V 7ATT0 187--0106-028
ALC204 0160-2203 1 1 CAPACITOR-FXD 10PF 500V 20480 01&0-2263
AL1C3I00 0100-0100 3 1 CAPACITOR-FXD 4,7UF+-10% 3SVDC Ta =209 1%0DA7SXT03SE2
AIC30L 0100 -0271 3 [ CAPACITNR FXD 1UFs -10X 3ISVDC TaA 56209 15001 05X7035A2
ALCI02 0180-02%1 3 CAPACITOR-FXD 1UF+-10% 3ISVDC TA 54287 150D105XP035A2
AlC4D2 0160-4735 b4 1 CAPACITOR -FXD .1UF *-10%Z J00VDC PODLYP 28400 01604936
ALCADS 0160-2197 2 1 CAPACITOR-FXD 30PF +-3X 300VDC MICA 28480 0160-2199
ALCADD 01&60--0320 7 1 CAPACITOR-FXD ,JS3UF +-10% 100vDC POLYE 84411 H6IVWITATIN
ALCALD 0180--0210 & 1 CAPACITOR-FXD 3.3UF+-20% 15VDC TaA SL289 150D335X001542
AIC70D 01602055 9 1 CAPACITOR-FXD .N1UF +00--23% 100VUDC CER 20400 0160 -2055
ALCTOL ni8p-2651 3 1 CAPACITOR-FXD 470UF+75-10% 16VDL AL L2097 SOODAT7HR1LDF7
ALC702 D160-3047 7 CAPACITOR-FXD .OD1IUF +100--0X SO0VDC CER 20410 0160 3047
AIC703 0180-2638 & 1 CArACITOR-FXD 220UF+75-10X 3ISVDC AL 56209 S00D227HO3ISDF7
ALICTDS 0100- 2506 7 1 CAPACTITOR FXD A70F +50-10X 25VDC AL 234n0 0180 2506
ALCTUE 0140 -01948 S 1 CAPACITOR -FXD JOOPF +-5% 300VDC MICA 70136 DHMIGr201 J0300MVICR
ALC707 0180-0291 3 CAPACITOR -FXD 1UF+-10X 3ISVDC TA nbe289 150D1 0SXT03SAZ
ALCT708 01602208 4 1 CAPARITOR-FXD 3I3Z0PF +-5X 300VDC HICA 26480 0140- 2208
ALC70% 0100 -0271 3 CAPACITOR FXD 1UF+-10% 3I3WDEC Tn 56209 1%0D1 0SXP03ASA2
ALE710 DiBu- 02l & 1 LAPALTITOR -FXD 20UF+-10% 15VBC TA HL107 IL0D226XYNI502
AIC711 0180-0271 3 CAPACITOR -FXD 1UF+-10% 3ISVDC TA 56287 15001 0SX7035A2
ALCRI01 17010376 ] 4 DIODE GEN PRP 35V S0MA DO-3% 28480 1201-0378
AICRTID3 1901-0376 ] DIODE GEN PRP 35V S0MA DO-35 204080 1901-037¢
ALCRIDA 1706-0100 L] 1 DIODE DUAL 35V SO0MA 17056 DPAD 100
ALCR1DG 1901 -0040 1 23 DIODE-SWITCHING 30V S0HA DPNS DO-3% 28400 17201-0040
AlCR108 1901-0040 1 DIODL -SWITCHING 30V SO0MA 2N5G DO-35 20480 1701-0040
ALCRILD 17010378 & DICDE- GEN PRP 3% S0HA DOD-35 28480 1701-0376
ALCR11Z 1701-0376 & DIODE~GEN PRP 35V S0MA DO-35 28480 1701-0376
AICR113 1701 -0040 1 DIORE-SWITCHING 30V S0MA 3NS DOD-35 20480 1901-0040
AICR114 1701-0040 1 DIODE-SWITCHING 30V S0MA 2NS DO-35 28480 1701-0040
ALICRILS 1701-0040 1 DICDE-GUITCHNING 30V 50MA 2NS DD-35 2040810 1701-0040
AICR11& 1701-0040 1 DIODE- SWITCHING 30V SO0MA 2NS DO-35 20480 1701--0040
AlCR118 1702-004% 2 1 DIODE -ZNR &.17V 35X DD-35 PD=, 4 20480 1902-004%
AICR1I20 1901-0040 1 DIDDE-SWITCHING 30V S0MA 2NS DD-35 26480 1701-0040
AlCR122 1701-002% & 7 DIODE -PWR RECT #00V 730MA DO-29 28480 1701-002%
ALCR123 1701-0040 1 DIODE~-SWITCHING 30V S50MA 2NS DOD-35 20480 1701-0040
ALCR124 1901-0040 1 DIODE-SWITCHING 30V 50MA 2NS DO-33 268480 1901-0040
ALCR126 17902-3171 7 3 DIDDE-ZINR 11V SX DO-35 PD=.4W TC=+, 062X 28400 1902-3171
ALCR157 1901-0040 1 DIDDE -SWITCHING 30y S0MA 2NS DD-35 284810 1701-0040
ALCRADD 1901-0040 1 DIORDE~SWITCHING 30V SO0MA 2NS DO-35 28400 1701-0040
ALICRA02 1901-0040 1 DIODE-GWITCHING 30V S0MA 2NS DD-35 28480 1701-0040
ALCRADA 1901-0040 1 DIDDE-SWITCHING 30V S0MA 2NS DO-35 28480 1901-0040
ALCRALS 1902-3171 7 DIODE-ZNR 11V 5% DO-35 PD=.4W TC=+, 062X 28480 1702-3171
ALCRADB 1702-3171 7 DIODC--ZNR 11V 5X DO-35 PD=.4W TC=2+, 047X 20480 1902-3171
ALCRALD 1901-0040 1 DPIODE-SWITCHING 30V SO0MA 2NS DOD-3% 28480 1701-0040
ALCR500 1702-0728 [ 1 DIDDE-INR &.9V AX TOD-92 TC=+.002% 27014 LH329
ALCRESD 1904-0094& 7 1 DIODE-FW BRDG 200V 2A 04713 MDAZD2
AL1CR701 1901-002% ] DIODE-PMR RECY &00V 750MA DO-29 26480 1901-0029
ALCR702 1701-002% & DIODE -PWR RECT &00V 750Ma DO-29 2B480 1701-0029
ALCR703 1701-0029 & DIDDE-PWR RECT 400V 7350MA DO-29 28480 1901-002%
ALCR7D4 1901-0029 & DIDDE-PUR RECT &00V 750MA DOD--29 28480 1901-0029

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts (Cont'd)

Model 3466A

Reference HP Part |c Qt Descripti Mér

Designation | Number |D ription Code Mfr Part Number
AICR703 19010029 & DIOLE -PWR RECT £00v 750MA DD -27 20400 1901-0029
ALCR70& 1901-002% & DIODF-PWR RECT &LODDV 750MA. DD-29 20480 1901 -0029
AICR7D7 1901-0050 3 2 DIODDE -SWITCHING BOV 200MA NG DD-33 28480 1901-0050
ALCR708 1701-0050 3 DIODE-SWITCHING 80V 200MA 2NS DD-35 20480 1901-0050

AIF701 2110-0318 ] 1 FUSE .125A 250v 7D 1.25X.35 UL 28480 2110-0318
ALT102 1251-4%20 -] 1 CONNCCTOR 25-PIN F POST TYPE 2Bas0 1251-4920
AlJ700 1251-4401 7 2 CONNECTOR 10-PIN M POST TYPE 20a80 1351-4401
ALIT05 12514743 o 1 CONNLCTOR-AC PWR HP-9 MALE REC-FLG THRMP 28480 1251-4743
ALK100 0A90-1247 -] 1 RELAY-REED 1A 1A 200vDC &VDC -COIL 2vaA 2D480 0490-1247
A1Q100 1854~-0071 7 & TRANSTGTOR NPN SI PD=300MW FT=200MHZ 206480 18540071

ALQ101 1855-04567% 7 1 TRANSISTOR-JFET DUAL N-CHAN TO-71 20480 1855-0469
Al1Q102 1853-0086 2 3 TRANGTSTOR PNP SI PD=310MW FT=40KHZ 27014 2N5087

ALQ103 168%4-0071 7 TRANSISTOR NPN SI PD=300MW FT=200MHZ 28400 1054-0071

A1GQ104 1834—-0079 -1 1 TRANSISTOR NPN 2N343% SI TO-5 PD=1W 3LS05 2N3A39

AIQLI0S 1055-0270 o 2 TRANSISTOR J FET N-CMAN D HMODE TO-72 SI 20480 1855-0270
ALGID7 18355-0270 1] TRANSIGSTOR J-FLCT N-CHAN D -MODE TO-92 SI 20400 1855-0270
AIQIID 18540071 7 TRANGISTOR NPN SI PD=300MW FT=200MHZ 2BaB80 1054-0071
Algn2 1854-0071 7 TRANSISTOR NPN SI PD=300MW FT=C00MHZ 2Ra4B0 1054-0071

A1Q40D 18530086 2 TRANSISTOR PNP SI PDa310MW FT=40MHZ 27014 2N5087

AlQAD1 1833-008& 2 TRANSISTOR PNP SI PD=310MW FT=40KHZ 27014 2NS087

ALG402 1855-0308 -1 1 TRANSISTOR-JFET DUAL N- CHAN D MODE S1 20480 1855-0308
A1Q500 1954-0071 7 TRANSISTOR NPN S1 PD=300MW FT=2DDMIIZ 20400 1854-0071

AIQ701 1854-003% 7 1 TRANSISTOR NPN 2N30535 SI TO-39 PD=1W i8-1:1-1 2N30535

Al1Q702 1853-0012 4 1 TRANGISTOR PNP 2N2904A SI TD-3% PD=600MW 01295 ZNZ904H

AIRIDD o&78-8751 11 1 RESISTOR 1.0M .5X 1W F TC=0+-335 28480 0698-8951

ALRLIOD NEYB-4475 4 3 RESIGTOR 37.4K 1% ,125W F TC=0:1-100 24586 C4-1/8-T0 3I742-F
AIR1D2 2100-365% 7 1 RESISTOR-TRMR 20K 10X C TOP -ADJ 17 -1IRN 32997 32724 -1-203
ALRID3 0 &PB—-4495 4 RESISTOR I7.4K 1X ,125W F TC=0+-100 24546 C4-1/8-T0-3742-F
AIRIDS 0757-0420 3 1 RESISTOR 750 1% .12%W F TC=0+¢ -100 245486 C4-1/8-TD-751-F
A1R1D8 0&vB-327%9 ] 4 RESISTOR 4.99K 1% .125W F TC=0+-100 24546 Ca-1/8-T0- A9%1-F
AIRIDY DEB3-1005 S 2 RESISTOR 10 5X .25W FC TC=-400/+500 01121 CB100S

ALR11 06£78--4495 4 REGIGCTOR 37.4K 1X .125W F TC=0+-100 24546 C4 -1/8-T0-3742-F
AIRIL3 D&E7B-450D a2 1 RESISTOR 57.0K 1% 125U F TC=0+-100 24546 Ca-1/8-T0-57282-F
A1R114 0683—-1065 7 1 RESIGTOR 10K 5% ,25W CC TC=-%00/+41100 [ R R CB1D&S

AIRILS 0670 -4504 & 1 RESIGTOR &%.0K 1% 1754 F TC=0+-100 PATAL C4 1/8-To-6902 -F
ARG 0¢.83-D275 9 a8 RESIGTOR 2.7 SX .25W FC TC=-400/4500 01 L2765

AlR11Bw oLv8-0077 ] 2 RESISTOR 93.1K 1X .125W F TC=0+-100 04600 PHESS -1/0-10 -9312-F
AlR11Bw 0690-1505 3 a2 RCSISTOR: FIXED 107 .04 1/0M L8480 0L7E-1505
ALRIIFN 06784123 S 3 RESISTOR 499 1% .125W F TC=0+-100 24548 C4 1/8-TO-A99R-F
ALRIIGN DETB-4435 2 1 RESIGTOR 2.49K 1X .125W F TC=0+-100 PATAL r4-1/8-TD- 2421-F
AIR119w 0757 -0273 4 1 RESISTOR 3.03K 11X .12LW F TCo0+ -100 24%46 Ca 178 -TO- 3011 -F
AlRIIO= 0757-0280 3 1 RESISTOR 1K 1% ,125W F TC=D+-100 c4%46 C4 -1/8-TD- 1D01-F
ALR119w 757 -0003 & b RISTLTOR 2K 1% . 10%W F TC-D4+- 10D SAnAL C4-1/0-TD Pant T
ALR119% 0757-0427 '] 1 RCSIGTOR 31.5K 1% 12050 F TC=04-100 24T4b6 €4 1/8-10-1501-F
ATR119® 0757-0430 S 1 RESIGTNR 2.21K 31X .125W F TC=0+ 100 24548 Ca V/0-T0-P211 F
AlR120w 0698-0077 ] RESIGTOR 3.1K 1% ,1254 F TC=D+-100 03000 PHESS-1/0--TO ¥312-F
AIR120w n&78-1523 5 RESISTOR: FIXED 187K .04 1/0W ZBaB0 D&Ye -1525

ALRIZ2Y 0 &0s--102% 3 1 RESISTOR 1.BK 5% .54 CC TC=0vha7 0121 TRMOes

AlR122 D&73-1041 o 1 REGISTOR 100K 10X 2w CC TC=D10H2 011:1 HE1N4Y

AIR123 0&03-1045 3 & RESISTOR 100K 5X .2%W FC TC--400/+000 D1121 CB1045

AIR124 0403--4735 4 10 RESISTOR 47K 5X .25W FC TC=- 400/+RB00 01121 CBa733

ALRIZS 04834735 4 REGIGTOR 47K 5% .25W FC TC=-400/+C00 ntiz1 Cu4735

AIR12E 0683-4733 4 RESISTNR 47K %% .25W FC TC=-400/1000 p1121 CBa735

AlR127 06834735 4 RESISTOR A7K S5X .25W FC TC=-400/+800D 01121 CDha735

ALR1IZ2B uB11-1838 7 1 REGISTOR SD0 SX 56 PW TC=0+-20 204ED 0811-1858
ALRI29 060347375 ] REGISTOR 47K SX ,.25W FC TC=-400/4800 01121 CHa73s

ALR13D 06830275 ¥ RESISTOR 2.7 5% .25W IFC TC= -400/+500 [ 1R T4 CB276S

A1R131 OLYB-A470 -1 3 RESISTOR &.908K 1X ,125W F TC=0+-100 24546 CA-1/8-T0-6981~F
AIRI32 06B3-46245 -1 1 RESISTOR &2DK %X ,25W FC TC=-000/4900 01121 Ch&245

A1R133 0678-4470 -1 RESISTOR &.90K 1% .12%W F TC=0+-100 4546 Ca-1/8-T0-69B1-F
AlR134 2100-333& 1 1 RESISTNR-TRMR 200K 10% C SIDE-ADJ t- TRN 2BARD 2100-3358
ALRIZL 0L03-102% 9 1 RESIGTOR 1K 5% .25W FC TC=- 400/+600 o011 Cpioas

AIR1S2 2100-3003 1 1 RESISTOR-TRMR 500 10X C 10P -ADJ 17-TRN 32997 3272uW-1-501
A1R154 0757 -0447 & 3 RESISTOR 20K 1X .125W F TC=0+-100 24548 C4--1/8-T0D-2002-F
ALR1TE 046834725 2 f REGISTOR 4.7K S% .25W FC TC= 400/+700 01121 CDA725

AIR15B 0498--8767 1 1 RESISTOR 200K SX ,25W CC TC=-8n0/4%00 20480 0698-8767
AIRISY 0698-8768 2 2 RESTSTOR 10D S5X .25W CC TC=-400/+300 20480 0L78-B768
AIR16D 06HBI-4725 2 RESISTOR 4.7K 5% ,2%W FC TC=-400/4700 gt CHA72%

AIRI&2 06B3-2045 5 2 RESISTOR 200K 5% .25W FC TC=-BOD/+700 iz CR2045

ALR164 0683-2045 -1 RESISTOR 200K 5X .25 FC TC=-80D/+%900 01121 CH7045

AlR16E 0LB3I-4733 4 RESISTOR 47K %X .25W FC TC=-400/+B00 013121 Cha73%

ALR1&8 0683-4735 4 RESISTOR 47K 5% .25W FC TC=--400/+BUC [ R L4] CD473s

AIR2D1 0757-0401 '] 1 RESISTOR 100 1% .12%W F TC=0+-100 24546 Ca -1/8-T0-101-F
ALR203 0698-3458 7 1 RESISTOR 348K 1X ,12%W F TC=0+-100 20480 DLYB-3450
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Table 6-3. Replaceable Parts (Cont'd)

Replaceable Parts

Reference HP Part |c ‘o Mfr

- . r mber
Designation | Number [D Qty Description Code Mfr Part Nu
ALRZDS 2100 -3&670 '} 1 ROSISTOR-TRMR S00K 10X C TOP-ADS 17 -TRN 204680 2100-3670
ALR207 0737-0260 1 1 RESISTOR 9.09K 1% <5W F TC=D+-100 17701 Hraci/8-To0--9091-F
AIRIDD 0670 3437 2 1 RESISTOR 133 1% .125W F TC=0% 100 24546 C4a - 1/0-TO-133% F
ALR301 o0757-0271 2 1 REGIGTOR 124K 1X . 12%5W F TC=0+-100 24546 C4-1/8-T0-1243-F
AIR3DZ 2100-0500 7 1 RESISTUR -TRMR SH00K 10X C TOP ADY 1 -TRN 70400 2100-0580
ALR3IDD 2100-3210 & 2 RESISTOR-TRHR 10K 10X C TOPM-ADY 1-TRNMN 28400 21003210
AIR3IDS 04HB3 2730 L] 4 RESIGTOR 27K %X .20%W FC TC= 400/4600 o121 CB273%5
ALRIDS 0757-0471 4 1 RESISTOR 182K 1X ,125W F TC=0+-100 24546 C4-1/8-T0- 1023-F
ATR3DG 0690~ 4522 2] 1 RESISTOR 165K 1X 125w F TC=0+ 100 24546 C4-1/B8-T0-1653 F
ALRID7 n&evB-3224 7 1 RESISTOR &.49K 1X ,125W F TC=0+-100 24548 C4 1/B8-T0—-64%1-F
ALR4DA D478 D754 B 1 RESIGIOR S00K 1% ,12%W F TC=0+-10 20400 0698-0754
ALRADE 2100-3211 7 1 RESIGTOR-TRHR 1K 10X C TOP-ADY 1-TRN 20400 2100--3211
ALRADD D670 -A753 7 1 REGIGTODR 47.7K 1% .123U F TC=0+-10 20480 N&78-8733
AlR41 G 2100-323%2 & 1 RESIGTOR-TRMR 5K 10X C TOP--ADJ 1--TRN 20480 2100--3252
AlRALT7 0737 - 0451 L] 1 RCSIGTOR 24.3K 1% .12%W F TC=0+-100 24546 C4-1/8-T0-2432 -F
AlR41E 06814735 4 REGSISTOR 47K 5X .25W FC TC=-400/+000 01121 CE4735
ALR41T 0658 3240 7 2 RESISTOR 11.5K 1% .12%W F TC=0+-100 24545 C4 1/8-To~-1153-F
AL R4Z0 06834735 & RCSISIDR 47K SX .25W FC TC=-400/+000 01121 Ch4735
ALR4Z2D 0757 -0277 a i RESIGTOR 47.9 1% 125U F TC=0+-100 24546 C4-1/8-T0-4972-F
ALR423 0683-10535 o5 4 RESISTOR 1K 5X .25 FC TC=-800/+700 a1121 CE1055
ALRAZA 0757 -0410 1 1 RESISTOR 301 1X 1250 F TC=0+¢ -100 243546 C4 1/8-T0-301R-F
AIRAZS 04698 - 4470 5 REGISTOR 6.590K 1% 1254 F TC=0+-100 CATAL C4 1/8-T0-&6%01-F
ALRAZE 0787 -0472 5 2 REGIGTOR 200K 13 125U F TC=D+-130 24546 C4-1/8--T0-2003-F
ALR4ZE 21003214 ] 1 REGISTOR-TRMR 100K 10X C TOP-ADT 1 TRN 20400 21003214
AIRA3D 0LA3-472% 2 REGISTIOR 4.7 59X .20%W FGC TC= -400/+700 i CE4725
A1R432 0L03-2735 o RESIGTOR 27¢ %X .2%W FC TC=-400/+000 01121 CE2733
AlR434 D&EN3- 2735 L] RESISTOR 27K %X .25W FC TC=—-400/1800 01121 Cp2735
ALRAIL 0e%8 3720 7 7 RFGIGION 4%.9K 1% 1054 F TC=0+-100 ananp 06%78- 3200
ALR43IR 06760- 4123 5 RESISTOR 4%% 1% . 125W F TC=0+-100 24546 C4 -1/8 - TO-497R -F
ALR44D 06834725 2 RESIGTOR 4.7 53X ,25W FOU TC=-400/+700 01121 CEA72S
ALR&442 06N} -2735% o REGSIGTOR 27K X .2%W FC TC=-400/+800 01121 Cp273s
ALR44S 0658-4123 3 RESISTOR 499 1% .125U F TC=0+-100 24546 C4 1/8-TD—-479R-F
ALR4AL 0A7H-3517 1 1 REGIGTOR 12.4K 1X 1230 F TC=0+-100 24548 C4-1/8-TD-1242 -F
ALR448 0757 ~-0442 9 3 PESIGTOR 10K 1 ,125W F TC=0r-100 24546 C4-1/8-TD-1002-F
AIRASD 0757-0450 7 2 RCSISTOR 22.1K 1X .12%W F TC=0+ -100 24546 C4-1/8-T0 -2212 -F
AIRA%S2 U757 -0 44% [ RESISTOR 20K 1X .125W F TC=0+-100 24546 C4—-1/8-TO--2002- F
ALRADE 0678 -300280 7 REGISTOR 47.9K 1X .125W F TC=0+-100 f8400 0&%e-3728
ATRASE Nne¥e~-32268 L4 RESISTOR 49.9% 1X 1294 F TC=0+-100 20480 osL98-3228
ALRALD 0670 -3200 7 RLSIGTOR 49.9¢ 1X .12%W F TC=0+ 101 2480 NhYB-3220
ALRAL2 06984502 4 2 REBISTOR &4.9K 1% .125W F TC=0+-100 24546 C4-1/B-TD-6472~F
AlR4LA 0hYN 3715 4 1 RESIGTOR 479K 1X ,1065W F Th=0+-100 20400 0498 -3215
ALRALS nL7e a4 2 1 RIGIGTOR 453K 1% 1254 F TC=0+-100 2n4and 0498 4547
AIRTOU 0757--0472 3 RESLISTOR 200K 1X 1250 F TC=n+-100 24544 C4 -1/0-To-2003 F
ALRSD2 07570450 v RESISTOR 22.1K 1X .125%W F TC=0+-100 cAGAL C4-1/8-T0-2212-F
ALRNDY o470 4407 [A 1 RFSGIGTOR 20K 1% 1200 F TE=0+--100 24548 C4 1/8 TOD-2BD:!-F
ALRSDG DeRs 1005 <3 HLSISTOR 1M %X D5 FC T~ -NOD/+900 n1i CH1055

AIRS07 0HU3-4735 4 RESIGTOR 476 3% 25w FC TC=-400/+0D00 01121 CB473%
ATR&0D nHLs8 IB7Y n BIGTIM 4,.9%K 1X 120 F TC=0+-100 CALAL C4-1/8-TO-4791-F
ALRGDY S100-0504 b 1 TR TRRR 500 10% C 10P-ADT 1 TRN 20400 2100-0554
ALRGDA 0684419 2 1 RESISTOR 210 1X ,125W F TC=0+-100 24546 C4-1/8-TD- 210R-F
ALREDG 01698 3447 & 1 RESGIGSTOR 422 1% 1254 F 1C=0s-100 24546 C4-1/8-T0-422R -F
ATRGDB 069844563 & 1 RLGIGIOR B43 1% ,125W F TC=D+-100 03no0 PHLSS-1/78-T0-BASR-F
AlRGLID nL70- 44200 3 1 RCSISTOR 1.6FK 11X . 12%W F TC=0+-100 243548 C4-1/0-TD-1691-F
AlRGL2 0737 ~-0433 ] 4 RESIGTOR 3,30K 1X ,125W F TC=0+-100 24546 C4-~1/8-T0-3321-F
AlRG14 0670 -B755 7 1 RCSISTUR 13.%K .1X .1W F TC=0+-10 28400 D&58-BP5S
AlLRG1L 0650-3756 o L REGISTOR 42.5K .1%X .10 F TC=0+-10 20480 0670- 3954
AIRGLIB 0757 -0444 1 1 RESIGIOR 12,18 1X .125W F TC=D+-100 24546 C4 1/8-T0~-1212-F
ALRESD o0u911-339%2 1] 1 RESIGTOR 900 .03X .125W PuUW TC=0+-10 20480 0e11-3392
AIRESD on11- 3390 o 1 RESISTOR 20 .03X .125W PWW TC=D+-10 20480 o811 -33%0
ALRESS 0811-3391 9 1 RESISTOR 9 .05X .125W PuUU TC=0+-10 20400 0e11-3391
ALRLSE 001 1-3450 [ 1 RESISTOR .7 .1X 4W PU TC=0+ %0 20480 001 1-345%5
ALRESA 0113435 2 1 RCSISTOR .1 .1X 3w PW TC=09-90 2n480 0811-3435
AIRLS? 0757-0346 2 1 RECSISTOR 10 1% ,125W F TC=D+-100 24546 C4--1/8-T0-10RO-F
ALR&LD 2100~-3383 4 1 RESISTOR-TRHR 50 10% C TOP-ADY 1-TRN 28480 2100-3303
AIR708 16988768 2 RESISTOR 100 5% .25W CC TC=-400/+300 28480 0467B8-8768
AIR709 06834725 2 RESISTOR 4.76 SX .25W FC Te=-400/+700 o121 Coa72s
AIR71D 069A-3332 [ 1 RESISTOR 80.6 1X %W F TC=0+-100 28400 0678 -3332
ALR711 07570442 5 RESIGTOR 10K 1x ,125W §F TC=0+-100 24545 C4--1/8-T0-1002-F
AIR712 0757 -0442 v RESISTOR 10K 12 .13%W F TC=0e¢-100 24546 C4-1/8-T0-1002 -F
ALR713 0737 -0449 & RESISTOR 20K 1% .125W F TC=0+-100 24546 C4--1/8-T0-2002-F
AIR714 0757-0433 8 REBISTOR 3.32K 1X .125W F TC=0+-100 24546 C4-1/B8-T0-3321-F
ALR71S 0757-0283 & RESISTOR 2K 1X .1254 F TC=0+-100 24546 C4 1/8-To-2001-F
AIR716 06903220 7 RESISTOR 47.9¢ 1% .125W F TC=0+-100 20400 06%B-3228
ALRT17 2180-3210 & RESISTOR-TRMR 10K 10X C TOP-ADJ 1-TRN 20480 2100-3210
AlR718 D6FB-4502 4 RESISTOR &£4.9K 1% .12%W F TC=0+-100 24548 C4 -1/B-TO-b64F2-F

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts (Cont'd)
Reference HP Part |c Descripti Mfr
: . Qty scription Mfr Part Number
Designation | Number |D P Code
AIR71? 0678 327% ] RCSISTOR 4.97K 1% 1256 F TC=0+-100 2AT4E C4-1/8-T0-A991-F
ALR720 0698—-4B42 - 1 RESISTOR 124 1X .5W F TC=0+-100 204B0 0L7B-4BA2
AIR721 06B3-0273 9 RESISTOR 2.7 5% .2%W FC TC=-400/+300 o121 CR27CS
A1R?22 0683-0275 L RESISTOR 2.7 SX .25W FC TC=-400/+500 02y CR27GS
AIR723 0683-0275 9 RESISTOR 2.7 5% .25 FC TC=-400/+500 o112 CB27G35
AIR724 0683-0275 9 RESISTOR 2.7 5% .254 FC TC=-400/+500 01121 CR276G5
AIR72S5 0L83-0275 L ] RCSISTOR 2.7 5% .25W FC TC=-400/+500 01121 CB27GS
ALR728 0&83 4725 2 RESISTOR 4.7K SX .25W FC TC=-40D/+700 01121 Cha725
AIR727 0683 -0273 7 RESISTOR 2.7 5% .25W FC TC=-40D/+500 01121 CB27GS
AIR72B 06834725 2 RESISTOR 4.7K SX .25 FC TC=-400/+700 01121 CBA725
ALR730 0LB3-A72% 2 RCSISTOR 4.7K SX .25W FC TC=-400/+700 01121 CBA72S
AIRTI00 0839-0026 L 1 THERHISTOR DISC 10K-OHH TC=-4.4X/C-DEG 284B0 0B39-0028
A1S1-14 03466- 61901 | 2 1 SWITGH ASSEMELY 2BABD 3466-61901
Al161 3101-212¢9 7 1 SW1TCH: PP GRPT ALTING .435A 113VAC 2B4B0 3101-212%
A152 3101-2120 [ L] CWITCH: PR GEPT INTLH .45A 113VAC 268400 3101-2128
ALS3 3I10n-2128 6 SWITCH: PB GEPT INTLH ,45A 11SVAC 264BD 3101-2128B
AlSe 3101--2127 S 3 SWITCH-PE &PDT INTLH .45A 115VAC 26400 3101-2127
A153 3101-2127 S SWITCH-PB &6PDT INTLH .a45%A 11SVAC 2BAR0 3101-2127
Al1SE I01-2127 5 SWITCH-PE &PDY INTLH .4%A 113SVAC 2BABD 3101-2127
A167 J1n-2130 ] [ SWITCH-PP DPST INTLH .45A 113VAC <0aAB0 3101-2130
A15B 3101 -213D '] SWITCH-PR DFST INTLIl .45A 115VAC 28480 3101-2130
Al15Y 3101-2130 ] SWITCH-PE DPST INTLH .45A 115VAC 28480 3101-2130
A1510 31p1--2130 ] SWITCH-PE DPST INTLH .45Aa 113VAC 26480 3101-2130
Al1E11 3101-2130 0 SWITCH-PE DPET INTLH .45A 115SVAC 20480 3101-2130
A1S12 3101-2128 6 SWITCH: PR BOPY INTLH .45A 113VAC 2B4B0 3101-2128
A1513 3101-2130 '] SWITCH-PE DPST INTLH .45A 115VAC 20400 3101-2130
AlS514 3101-2128 6 SWITCH: PR BEPT 1INTLH .45A 115VAC 7Babo 3101-2128
Al1T700 9100-3474 S 1 TRANSITORHER-POWER 1135V 47-440HL 26480 P100-3474
AlULIDO 57575122 1 1 LD NOISE LF3IS7 20480 5757-5122
AlUI02 1813-00%& ] 1 INPUT HYBRID 2BABD 1813--0098&
AlUIDS 1026-0174 2 1 IC COMPARATOR GP QUAD 14-DIP-P PKG 2B400 1026~0174
AlU200 1B626—-003% 2 1 IC OPF AMP GF TD-9% PKG 017935 M201AL
AlL300 1026--073% 3 1 RHS/DC 14-CDRZ/SDR EPLR Z2B480 1826-0935
AlUADD 1826-0561 1 1 IC OP AMP GP TD-99 PKG 20400 1826-0561
AlLI4D2 1013 -0097 1 1 INTCG HYEBRID on400 1013-00%7
AlLADS 18580054 4 2 TRANGISTOR ARRAY 1&6-PIN PLSTC DIP "N4AND 1056-0054
AlLADE 1050 -0054 L] TRANSISTOR ARRAY 16-PIN PLSTC DIP “a400 1058-DD54
ALUSOD 16824~-0043% 4 3 I1C OF AMP GP TO-9% PKL ILSOS CA30?T
A1UALDO 1024--0043 4 IC Of ANF GP TOD 99 PKG aLSes CAZD7T
AlU700 11120-01%6 & 1 IC 724 V RGLTR 7D-100 04713 MC1723CG
ALU7D1 1026-0043 4 IC OP ANP GP TD--99 PKG LIRS Ca30?T
Al HISCOLLANEDUS PARTE
ALFX701 2110-024% 1] ] FUSEWOLDER-CLIP TYPE.Z25D-FUSE 20480 2118-026%
AIXI00 1200-D424 k 1 GOCKLET—IC 14-CONT DIP DIP-SLDR 20400 12000424
R340- ORED 4 ] TCRMINAL--STUD SPCL-FDTHRU PRESSG-MIG bl | 011- 6807 0OD 209
D3540-00%:22 2 1 TERMINAL-ETUD SPCL-FDTHRU PRESS HTG 20400 D340-p092
p370-2406 S 7 KLY CAP LIGHT GRAY (RANGC SWITCHES) 20480 0370-2486
0370-2625 L] 1 KEY CAP WHITE (POWER) 20400 D370~-2625
0370-2073 L ] 5 KEY CAP DARK GRAY (FUNCTION SUITCHES) 26400 0370-2873
0370-2917 7 1 KEY CAP BHLUE (AUTD) 28480 03762917
D3IBO-10B7 3 3 STANDOFF -RUT-0ON .7-IN-LG &-3Z2THD poooo ORDER DY DEGCRIPTIDN
14860-1485 L] 1 BPRINC-LEAF .25-IN-uW 1.355-IN-0A-LG BLC 2B4B0 146014835
16000678 3 1 GTANP ING-DE-CU CONNECTOR BTRIP-1Z2 PIN 20480 1600-06780
1400-0677 A 1 STAMP ING-BL-CU CONNECTOR GTRIP-17 PIN 204B0 16000679
Sb40-006B 7 1 WOLDER, SPRING 20480 S5040-B048
034b6-24701 | 2 2 SPACER-HYPRID 284810 034LL-24701
AZ D3ALE-6L570 | ¥ 1 PC ASSEMDLY 1 DISPLAY 284010 03406 -66578
03466-66517 | & 1 PC ASSEHELY: DISPLAY (1716A01831 7O 20480 0346666517
1716A1160)
03466-66502 | 7 1 PC ASSEMELY: DIGPLAY (1716A01830 & BOLOW 20480 D34bE~66S02
AZDS0R 1970-D404 B 7 LED-LAKP LUM-INT=300UCD IF=5SDMA- HAX 20400 S0B2-4480
A2DSDOD2 17900404 B LED-LAMP LUM-INT=370UCD If=SO0MA-MAX 20400 S062-44B0
AZDSDD3 1970-D404 B LED-LAMP LUM-ENT=300UCD IF=50MA-HAX 20480 S082-44B0
AZDSD04 1790-0404 B LED-LANF LUM-INT=IDOUCD IF=50MA-MAX 20480 S062-44B0
AZD5005 1770-D40DA -] LED -LANP LUM-INT=300UCD IF=S50MA-HAX 28400 S0B2-4480
A2DS0DE 19900404 ;] LED-LAMF LUH-INT=300UCD IF=50MA-MAX c04R0 S0B2--4480
AZDSD07 17900404 B LED-LAMP LUM -1INT=300UCD IF=T0MA-HAX 28400 S0682-4480
A2DEMDO1 1790-0332 3 1 DISPLAY-NUK-SEG ,S5-CHAR ,29-H 204860 S002- 7612
AZDSHOD2 1990-0531 2 4 DISPLAY-NUM SEG 1-CHAR .3 -W 20480 5002-7610
AZDSMO03 1990-0531 -4 DISPLAY-NUN-SICG 1-CHAR .3-H 20480 S082-7610

See introduction Lo this section for ordering information
*Indicates factory selected value
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L ]
Table 6-3. Replaceable Parts (Cont'd)
Reference HP Part |c| Descripti Mfr
: A scription Mfr Part Number

Designation | Number |D ty P Code

A2DGHDDA 1770-0%31 2 DIGPLAY-NUM GCG 1-CHAR . 3-H 28400 50N2-7610
A2DSHDDYS 1990-0531 2 DISrLAY-NUM-SEG 1-CHAR .3-H 20480 LUE2-7610

ACP1 1251-4112 7 1 CONNECTOR 25-FIN M POST TYPE 20480 1231-4112
AZRO24 0N683--111% 3] 14 RESIGTOR 110 SX .25W FC TC=—400/+4L0D 1121 CH1113

ACRDZE oLn3- 1115 a RESISTOR 110 5% .25W FC TC= -400/+600 01121 CeE1113
AZRO32 0683-1115 a RESISIOR 110 5% ,25uW FC TC=- 400/+0L00 D111 CE1113

ARD3A DLO3- 1115 a RESISTOR 110 %% 2% FC TC= AD0/+ 400 01121 CE1113
ACRO3G D&B3-1115 <] RESISTOR 110 3X .25W FC TC=-400/+&0D o111 Cn1113

AZRD3A DHDS 1115 a RF_SISTII'N 110 3% .254 FC Te=-400/+400 p1121 Ce1115
AZROAD D6E3I-1115 a RESISTOR 110 SX .25W FC TC=--400/+L00 D1121 CE1113

ACROAZ DAO3- 2215 1 3 REGISTOR 220 %% .25W FC TC=-a00/0400 p1121 Cp2215
AORDAS 0683-1115 B RESISTOR 110 5% .2%W FC TC=--400/4600 1121 CBE1115

AZRDAL B&03-- 1115 8 REGIGTOR 110 35X .25W FC TE»-400/+4L00 p1121 Ce1115
A2RDAB N&6B3-1115 a8 RESIGTOR 110 SX .25W FC TC=-400/+400 1121 CH1115

AZRDAT SLNI 1115 0 RESISTOR 110 BX .23W FC TC=-400/1600 p1121 CBI115

AZRDSO 0683-1113 & RCSISTOR 110 5% .25W FC TC=-400/+L00 D11 Ce111S
AZRDSD BL03-111%8 1] RESISTOR 110 3% .25W FC TC=-400/+400D i cal11s

TROSA N&83-1113 -] RESISTOR 110 SX .25W FC TC=-400/+4L00 1121 CE1113

AZRDSH 0683-2215 1 RESISTOR 220 5% .23W FC TC=-4D0/+&600 01121 Ce2a21s
AZROSE 046H83-2215 1 RESIGTOR 220 SX .75W FC TC=- 4DD/+&0D p1121 cp2215

A2 HMISCELLANCOUS PARTS
15302062 A 1 DISPLAY MASK 284810 1530 2062

Al D3IAZS-6L000 | & 1 PC AGOGEMELY: DATTERY 20400 03435-466803
A3ICAD 0160--3047 9 CAPACITOR-FXD .0D1UF +100-0% SOVBC CCR 28480 B1460- 3047
A3ICED2 D1AD- 3047 7 CAPACITOR-FXD .01LF +100 0z S0VDE CLR 20400 D160-3847
A3CBD3 01801743 2 1 CAPACITOR-FXD ,1UF+~-10X 3SVDC TA 56L289 150D104X7035A2
A3CODS D1%0 opD4A ? 1 CAPACITOR-FXD .1UF +00-20% 100VDC CER ;oA0D 0150C--C0BA
A3CBOG 01602204 1] CAPACITOR-FXD 100PF +-5X 300VDC MICA 2n4no 0160-2204
A3CB07 D140 0173 2 1 CAPATITOR -FXD 130PF +-5X 300VDC MICA 72136 DHMISF131J0300WVICR
A3CBDB 0100-0307 4 1 CAPACTITOR-FXD 4,.7UF+-20X 10VDC TA sLoey 150DA7IX0010A2
AJCBD? DL&D -3847 ? CAPARLITOR FXD .DIUF v100 8% S0VDC CER 28400 0160-3847
A3ZCB1D 0 140-3247 9 CAPACITOR-FXD .01UF +100- 0X SOVDC CER Z2BARD B140-3847
AICROD1 1901 -0040 1 DIDDE -GWITCHING 3dv SOMA NS DO--35 20480 1701-0D04D
AJCRBD2 1702-31682 ] 1 DIDDE ZNR 12.1V SX DO-35 Ph=,.4A4 204060 1902-3102
AJCRADA 17C1 0040 1 DIODE -SWITLHING 3oy SeMA 2NS DOD-35 20400 1701-0040
AGCREBDS 17e1-0040 1 DINDE- SWITCHING 30V S0MA 2NG DO-35 26400 1701-0040
AJCRBDG 1901 -0040 1 DIODE - SWITCHING 30V S0MA NS DO-33 20400 1701-0040
A3CRBD7 1701--0040 1 DIOPC -SWITCHING 38V SCMA NS DD-35 20400 1701-0048
RICROIO 1701 -0D4¢ 1 DIODF SWITLHING 30V %0HA TNS DO-35 20400 1701-0040
AICANDYT 17C¢1-0040 1 DTIORE SWITCHTNG 30V S0MA NS DO -35 an4no 1901-0040

ACRULD 1901 0040 1 DIODL SWITLIANG 30V SCMA ONS DO--35 26400 1741-0040
AZCRBI1 1761-0040 1 DIORC-SWITCHING 30V SDMA ZNS DO-35 20400 1701-0040
AJCRE12 1710 0034 2 4 DIODE -GE 30V O0MA ONB DO-7 20400 1710-0034
AJCRE1Z 1910-0034 2 nIOPL-GE 30V ACMA BNG DD-7 20400 1914 D034
ATJCRO14 1710 Qo34 2 DIODL GE 30V fGokA ONS DO 7 20400 1710-0034
AJZCRB1S 1710-0034 2 DIODE-GC 30V DAaMA BNS DD-7 20400 171 0-0034
AJCRBLE 1701 0533 7 a2 DIODE--OM SIG SCUOTTRY 21480 1901-0335
A3CRB17 1901-0535 9 DIODE-SH SIG SCHOTTKY 28480 19610535

AJFEDL 2110 -0D0D2 7 2 FUSE 2A 250V NTD 1.23X.23 UL 75715 312002
A3JED1 1251 -4401 7 CONNECTOR 10--PIN M POST TYPE 28480 12%1-4401

A3QOO01 10530010 2 1 TRANSISTOR PP S1I TO-18 PD=3&60MU 20480 1G653-0010
A3Gen2 1H354-0063 7 1 TRANSISTOR NPN 2N30%3 SI TO-3 PD=113W 3LS05 oNIDSS

A3QBL3 168354 0007 S 3 TRANSISTOR NPN 51 PD=36L0MW FT=73MHZ 20480 16854-0087
AZGB0A 16854-0087 3 TRANSISTOR NPN S1 PD=3L0MW FT=75HHT 2n4a00 1054-0087
AIQBDS 1054 0007 -1 TRANSISTOR NPN GI PD=3&0hW FT=735RHZ 20480 1054 -0087
AJRBD1 06833335 -] 3 RESIGTOR 33K 35X ,254 FC TC=-400/+~000 D1121 CE3333

A3RBD2 0&03~1515 2 1 RESISTOR 150 S5Xx .25M FC To=-400/+600 [ 1R ¥4 CB1515

A3IRBD3 0683-3325 & 3 RESIGTOR 3.3K S% .25W FC TC=-400/+700 D121 CB332S

A3RABDA 07570445 & 1 RESISTOR 106K 1% ,125%W F TC=0+¢-100 24541 C4 1/8-TO-10C3-F
A3RBDS n&9B—-4508 ] 1 RESISTOR 78.7K 1% ,125u F TC=0+-100 24546 Ca- 1/8-T0--7872-F
AJREBDG 06768-3148 2 1 RESISTOR 102K 1% .125%W F TC=0+-100 24546 Ca4 1/8-T0 -1023-F
A3ZRBD7 D&698—-4518 2 1 RESISTOR 137K 1X .12%W F TC=D+-100 24548 C4- 1/8-T0-1373-F
A3RBOB CAN3-1043 3 RESISTOR 100K 5X .25W FC TC=—-4A00/+800 D121 LB104S

AJRBDY 0D757-0479 2 2 RESISTOR 392K 1% ,125%4 F TC=0+-100 19701 MFAC1/B-TD--3923-F
A3RB1D DLP0-4431 f:] 1 REGISTOR 2.05K 1% .125w F TC=0+ 100 24548 C4-1/8-TD-2051 -F
A3RB11 2812-0040 1 1 RESISTOR .27 S% .54 PU TC=0+-300 75042 BW20-1/2--27/100~7
A3RBI2 DLB3-1045 3 RESISTOR 100K SX .2%W FC TC=-400/+000 et1121 CD104S

AJRB13 0698-3279 [ RESIGTOR 4.99K 1% .125W F TC=0+-100D 24546 CA-1/8-TD-4971-F
A3RE14 06783147 3 1 RESISTOR 253K 1X .12%W F TC=0+-100 24548 Ca-1/8-TD-2553-F
A3RELS 6784531 b4 1 RESISTOR 267K 1% -,1234 F TC=0+-100 24346 C4-1/8-T0-2673-F

See introduction to this section for ordering information

*[ndicates factory selected value
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Table 6-3. Replaceable Parts (Cont'd)
Reference HP Part |c Q Descrioti Mfr
: . scription Mfr Part Number
Designation | Number |D ty P Code
AJRB1G obLn3-1053 -1 RESISTOR 1M B .254W FC TC= B00/+700 1121 CB1J3355
AIRELT7 0683-1035 3 RCSIGTOR 1M SX .25 FC TC=-B00/+700 D111 CE1D5S
A3JRB1B 2100-0538 e 1 RESISTOR-TRMR 20K 10X C TOP-ADJ 1 TRN 28480 2100-0558
A3ZRB1? D&BI-473S =] 1 RCSIGTOR 4.7M SX .25W FC TC=-900/+1100 DIl CL:475%
AJRB2D 07570477 2 RECSISTOR 372K 1% .1235W F TC=0+-100 17701 WFAC1/8~T0-3923-F
AIRB21 D6B3-3335 =] RCSICTOR 33K 5x .25W FC TC=-400/+000 1121 CR3IXIS
A3IRB22 0HBI-3I3S B RESIGTOR 33K 5% .2%W FC 1C=-400/+800 B1121 CR333S
AIRE23 D&B3-1045 3 RCSISTOR 100K 5SX .25W FC TC=~400/+000 1121 CE1045
AIRB24 06B3-3X2% [ RESISTOR 3.3K %X .25 FC TC=-a400/+700 B112 CB3325
AIRB2S 06B83-3325 1Y RESISTOR 3.3K SX ,25W FC TC=-400/+700 D1121 CE3X25
AJRB2E 0683 -1005 3 RESISTOR 10 SX .25%W FC TCe=-400/+300 01121 CR1003
A3RE27 0&6¥B8-326D 7 RESISTOR 11.%5K 1X .125W F TC=p+-100D L HE . Ca-1/B-TD-1132-F
A3TBD1 ?100-3%20 2 1 TRANGIORMER : PULSE ~BABD 7100--3720
AZUBD1 1826-013% L4 1 IC OF AMP GP DUAL 8-DIP-P PKG ILSAS CA145B0
A3UBD2 1020-n944 2 1 IC GATE CHOS NDR TPL 3~INP 2L.5es CD402%UEE
A3UBD3 1820-0930 4 1 IC Fr CHMDS J-K M/S POS-EDGC-TRIG DUAL 3LGas CD4D27BE
AJUBDA 18200947 7 1 IC GATE CHDS NAND QUAD 2-INP 3565 CDADI1URE
A3 MISCELLANEOUS PARTS
AJFXBO1 2110 -0267 /] FUSENOLDER-CLIP TYPE.Z25D -FUSE 2Banip 2110-0269
BT80N 1420-0233 L] 2 BATTCRY &V 2.5A-HR PR-ACID POSY 28480 14200233
Wi 03435 -6160 2 =2 DATTERY CABLE WITH CONNECTORS 20405 03435-61601
23L0-p115 ] L] SCREW -MACH 6-32 .312~-IN-LG PAN-HD-POZI ocooon ORPCR BY DESCRIPTION
2420 -0001 5 2 NUT-HEX-W/LKWR &-32-THD .109-IN-THK ooooo ORD:R BY DESCRIFPTION
8120-2365 8 2 TEST GCAR ASSY 22-aWG 1-COND 2.375-TN-LG c84RD B120-23465
Aa 034466651 3 1 PC ASSEMELY: LOGIC 20480 03456-66514
0Xab656-6650 1 1 PC ASSEMDLY: LOGIC (1716A00AS0 & BELOMW) 2BaBD 03466-66L504
AACSD0 D160 -2257 3 CAPACITOR-FXD 10PF «-5X S0OVDC CER D+-&D 20480 0160-2257
AaCyp2 0160-0161 4 1 CAPACITOR-FXD .01UF +-10% DOOVDC POLYC snanp DILD-D161
A4ACTDA Ri&60 -0157 B 1 CAPACITOR -F XD 4700PF +-10X 200VDC POLYE 71430 D1&0-0157
ALACYDE 01603620 ;] CAPACITOR-FXD .1UF +BO-20% 100VDC CIR 26654 2130YSVIOOR104Z
A4C707 010D 0291 3 CAPACTITOR-FXD 1UF+-10%X 35VDC Ta S6L207 150D1 DSXPLISA2
AACYDB 0100-01%7 8 1 CAPACTITOR-FXD 2.2UF+-10X 20VDC TA H5Hr09 150D225X9 02042
A4J701 1251 -4166 1 1 CONNFLCIDR 25 -PIN I' POST 1YPE TBARD 1251--41 66
A4TF0D2 1251-4919 2 1 CONNECTOR 25-PIN F POST TYPE 20400 1251-4917
AALP00D ?140-0210 1 1 INDUCTOR RF-CH-MLD 1D00UH 5X ,166DX.305LEG 28480 2140-0210
A4L901 7140 -3V1D & 1 COILy 15UH 28404 ?140-3912
AMPFD2 1051 -4910 1 2 CONNECTOR 12 -PTN M POST &ERIES 2nanp 1:51-4918
AAQ700 1833-0016 [:] 4 TRANSISTOR PNP SI TO-92 PD=3DDMW 2tanp 10530016
AaQvol 1053 no1k n TRANGISTOR PNP 51 TO 92 PD=300MW =N400 1053-0216
A0 1053--0016 [:] TRANSISTOR PNP ST TO-92 PD~=300MW soanp 1055 0016
AARP06 1053-0018 B TRANGIGTNR PNF 51 TO--72 PrOo=300MW 20400 1053-0016
A4Q708 1854-0071 7 TRANSISTOR NFN S1 PD=300MW FT=200MNZ 20480 10%4--0071
A4ARFOD 0603-1045 3 RESIGTOR 100K %X .25%W FC TC=-300/9800 01121 CE1043
AARTDA b&9B-3228 9 RESISTOR 49.9K 1X ,123W F TC=D+-100 ca4no n&90-322B
A4RTDS 06903278 e RESISTOR 49 .9 1x 17254 F TC=0+-100 70480 0478-3278
AARYDE D6HB3~-1045 3 RESISTOR 100K SX ,25W FC TC=--400/+B00 D112y CD1D4AS
A4RP0B D&B3--2035 3 1 RESISTOR 20K HZ .2%W FC TC=-400/+D00 0111 CB2035
A4ARTID n683-8215 3 RESISTOR B20 5% .25 FC T(w- 400/+600 01121 cea21s
A4RY12 0HBE-0213 3 RESISTUR B20 5% .#5%W FC TC=--4D0/2600 01121 CBE215
AARTIA 0HE3~-B215 3 RISIGTOR B2U SX .25W FC TCw-4p0/4600 1121 CED215
AART1E 0H03-8215 3 RESISTOR B20 5% .I%W FC TC= -400/460D 01121 CEB215
A4RTIE b LB3-B215 3 RCSISTOR B20 S5X .25W FC TCe-400/+400D b1121 cno215
AARTID onn3-N215 3 RESIGTOR 020 2% .25W FC TC=-4nD/+4&00 01121 CeBE21S
A4R922 oL83-821% 3 RUCSISTOR BP0 SX ,.25W rC TC=-400/+600 0112 CPN215
AART2A DLO3-B21S 3 RESISTOR B20 5X .25W FC TC=-400/+600 D1121 CeB213
AART2E 210026686 4 1 R-V 100K OHM 28400 2100 2666
A4R?2B 06HB3-2033 3 REGISTOR 20K %X .25W FC TCe-400/+800 1121 CE203%
AART3D 0683--2035 3 RESISTOR 20K SX .254W FC TR=-400/+000 i1zl CEPO03S
A4RTI2 0683-203% ] RESISTOR 20K %% ,25W FC TC=-400/+800 1121 Cp203%
AARTI 0683 -2035 3 RCSISTOR 20K SX ,25W FC TCw=-40o/+000 o1121 CE2035
A4RTI6L 0AR3-511% [ & RESIGSTOR =10 Sx .75M IC TCw- 400/ 4600 01121 CES115
A4RY?IB 0683-511% & RESISTOR S1p 3X .2%4 FC TC=-400/+44L0D0 B1121 CES11S
A4ARSPAD BLO3--5115 & REGIGTOR %10 “% .25W FC TC=-400/+600 01121 CB5115
AARTA2 06835115 & RCSIGTOR 510 SX .25W FC TOw=- A0O0/+L00D 01121 CED11S
AARTAS BLN3-153% & 3 RESISTOR 19K 5X ,25W FC TCw=-400/+B00 g1121 Cep533
AARPAL 0683~1335 [ RESIGTOR 15K 35X ,25W FC TC=-=400/+B00 01121 CE1335
A4RTAB 06H03-1335 & RESISTUR 15K 5% .2%W FC TC=-4p0/+000 D1121 CB1535

See introduction to this section for ordering information
*Indicates factory selected value
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Table 6-3. Replaceable Parts (Cont’d)

Replaceable Parts

Reference HP Part |c Q s Mfr
: A Description Mfr Part Number
Designation | Number |D ty p Code
AARTAT NaN3 - 1535 & RESIGTOR 13K 5X .2%W FC TC=-400/1800 01121 Ce1535
AARTSO0 06831535 & RESISTOR 15K 5% .25W FC TC=-400/+000 01121 CR153%
AARTS1 0683 -1535 h RESISTOR 15K 5% .23W FC TC=-400/+000 01121 CB153s
A4RTI2 0683 -1535 & RESISTOR 15K 5% .25W FC TC=-400/+0C0 01121 Cni153%
AARTSA 0603-1535 & REGIGTOR 13K 5% ,25W FC TCe=-400/+800 niz21 CB1335
A4AR T3S 06A3--1535 & RESISTOR 13K 35X ,23W FC TC=-400/+800 01121 CB13535
AARTSA 04L83-153% & REGIGTOR 15K 5X .254 FC TC=-400/4+4800 1121 Cp153%
A4RTED 046831535 & RESISTOR 15K 5k ,2%J4 FC TC=-400/+000 2 CB153%
AARTL2 06031535 [ RCSISTOR 19K BX .25W FC TC=—400/+800 01121 CE1535
AARTEA 0683-1535 & RESISTOR 15K SX ,25W FC TCw-400/+000 01121 CPB1353%
AART70 0757 D446 3 1 REGSIGTOR 15K 1X 1254 F TC=0+-100 24546 Ca4-1/8-T0-1502-F
ASUTD1 1820-2254 1 4 IC DRVR TIL LED DRVR MEX 01295 ENTSATZN
AAUTD2 1820-1963 7 4 IC FF CHDS D-TYPE POUS-EDGE -TRIG DUAL 3L585 CDAQIIDAE
ASUTD3 1820-1963 7 IC FF CHOS D-TYPE POS-EDGE-TRIG DUAL ILTES CDA4013BALC
AAUYDA 1820 1963 7 IC FF CHMOS D-TYPF POS-EDGE -1RIG DUAL ILSes CD4AD13RAE
ASUTDS 1820-2254 1 IC DRVR TTL LED DRVR HEX 01295 SN75492N
AWSOL 1820-22%4 1 IC DRVR TTL LED DRVR HEX 01295 SN75492N
AQURD7 18201742 1] 1 IC HIGC NMOS 20480 182¢-1742
A4UTOE 1020-1672 S5 1 IC GATE ChDS EXCL-NOR QUAD 2-INP 3LS8S CD&077BE
AALTOP 1820-1744 L) 2 IC BFR CHOS TNV HEX 04713 HC14049UECP
A4UTLD 1020-135%4 2 1 IC MV CHOS MONDSTOL RETRIG/RESET DUAL 04713 HC14%520ECP
A4LUT11 1820-2254 1 IC DRVR TTL LED DRVR HEX 295 CN75492N
AauR12 1820 -1122 ] 1 IC CNIR CHMOS LCD SYNCHRO DUAL 04713 HC14510BCP
ASUTIS 18201745 3 1 IC GATE CHOS NOR QUAD 2-INP 04713 HC14001BCP
ASUT1S 1020-1963 7 IC FF CHOS D-TYPE POS-EDGE TRIG DUAL 3L.58% CD4ADI3BAE
AAQUILS 18201413 2 1 IC DCDR CHOS BCD-TO-7-8SCG 4-TO-7-LINE 3L505 CDaS11BL
ARLIVLE 1820-1748 4 IC BFR CHOS INV HEX 04713 HC1404FULCP
AAUTL7 182019865 L 1 IC GATC CHOS KOR TPL 3-INP 04713 MC14025BCP
AAYS0D 0410-1121 ? 1 CRYSTAL-QUARTZ 200.0000 KMZ 28480 0410-1121
A4 MISCELLANEQUS PARTS
A4XF00 1200--0770 8 1 SOCKET-XTAL 2-CONT HC-&/0 DIP-GLDR 26490 1200-077¢0
1400-0%702 2 1 BRACKIT-RTANG ,98-LG X ,97-LG .&5-WD AL 28480 1400-0902
034b6-61601 | 9 1 TROUBLEGHOOTING SCRVICE CADLE 28480 03466-61601
HIGCELLANEOUS PARTS
ETA01 1420-0233 4 DATTERY &V 2.5A R PB-ACID POET 28480 1420-0233
F2 2110-0002 L FUSE 2A 250V NTD 1.25X.25 UL 755 312002
n S0LD 74546 7 2 JACK PANANA (V OliM AND COM) 2B4B0 5040--74546
32 S06D--7 455 & 1 FUSFHDI_DLR C(AMPS INPUT) 26400 S060-7455
33 S040--7458 7 JACK EANANA (V OlIM AKD COM) 28480 3060-7456
wi 0343581501 | 2 CABLE, BATTCRY 20400 03435-614601
4040 -1126 3 1 GHELL-TOP B.710 IN-WD 10.0%4-IN-LG MGP 20480 40401126
AUAN-1278 [ 1 ADJUSGT-ZERO .4 IN-DIA .44 IN-THK Bl K cfn400 4040-1278
bo4D 7228 4 1 PAD, NON SKID (FOBT) 268480 5040-7223
5040-8050 1 1 HANDLE, BAIL 28480 50408050
5120- 1200 5 1 LABEL: INFORMATIDN 28480 S120-1200
7120-3%30 n 1 LAREL 1 WARNING 20400 7120--3530
7120 5370 b 1 LABEL: PULL/ROTATE 204080 7120-5370
7120-6160 b 1 NAMEPLATE (-HP- LOGO) 204010 7120-4108
7120-6411 2 1 LABEL: OPERATION 28480 7120-8411
7120-64465 & 1 LABEL: SERIAL NUMBER 284680 7120 -64ALS
0120-3547 | 1 TEST LEAD SET 28480 B120-3547
03435-80001 | & 1 BATTERY KIT 28480 03435-80001
03464 00201 | 7 1 FRONT PANEL 28400 03466--N0201
03466-00604 | 4 1 SHIELD: PC (TOP)> 284480 03466-00604
0344646 -00405 | S 1 GHIELD: BOTTOM 28400 03466~-00605
03456-24702 | 3 1 SUELL: BOTTOM 28480 03466-24702

See introduction to this section for ordering information
*[ndicates factory selected value
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Table 6-4. Mechanical and Miscellaneous Parts

c
Index No. | -hp- Part Number o Oescriptien
1 4040-1126 3 Top Shell
2 2190-3666 5 A4R926 100k ohm
3 2190-0016 3 Lock Washer
4 5040-8058 5 Handle/Bail
5 2950-0001 8 Hex Nut
6 4040-1278 8 Zero Adjust Spacer
7 03466-66514 3 PC Assembly: Logic (A4)
8 03466-00604 4 PC Shield {Top)
9 2200-0103 2 Screw: 4-40 x .25 Pan Head Pozidrive
10 03466-66578 | 9 | PC Assembly: Display (A2)
11 03466-00201 7 Front Panel
12 0370-2486 5 Key Cap Light Grey (Range Switches)
0370-2625 4 | Key Cap White (Power)
0370-2873 4 Key Cap Dark Grey (Function Switches)
0370-2917 7 Key Cap Blue {Auto)

13 5060-7456 7 Banana Jacks (J1, J3)

14 5060-7455 6 Amp Input Fuseholder (J2)

15 03466-24702 3 Bottom Shell

16 2360-0137 0 Screw: 6-32 x 1 3/4

17 2190-0918 4 Lock Washer (Split)

18 5040-7223 4 Pad, Non Skid {Foot)

19 0510-0585 9 Push-On Retainer

20 03466-00605 5 Bottom Shield

21 5040-8044 9 Top Shell Spacer

22 03466-66577 B8 PC Assembly: Mother (A1)

23 03466-66503 0 PC Assembly: Battery (A3}

24 03435-01201 2 Battery Clarmp

25 1400-0053 4 Cable Clamp

26 1420-0233 4 6V Battery Pack

27 03435-00101 9 Battery Deck

28 7120-6188 ] -hp- Logo

29 2360-0372 5 Screw: Machine Plastic

Model 3466A
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Figure 6-1. 3466A Exploded View (Refer to Table 6-4)
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Table 6-5. Option 002 Miscellaneous Parts

Model 3466A

Index No -hp- Part No. Description TG  Index No. ‘hp- Part No. Description TQ
1 03466-00202 | Rear Panel 1 2360-0113 Side Shield Screws 8
2 5040-7208 Top Cover 1 2680-0128 Grounding Screws 1
3 5040-8210 Side Cover 2 0360-0053 Grounding Lug 1
4 03466-00612 | Side Shield, Left 2 2360-0199 Back Panel Screws 6

4A 03466-00613 | Side Shield, Right 2 2510-0099 Front Panel Screws 4
5 5040-7203 Top Trim 1 2360-0121 Transformer Screws 2
6 5001-0438 Side Trim 2 2360-0119 Center Screw (A1 PC Board) 1
7 5020-8813 Front Frame 1 2360-0113 Bottorm Shield Screws 8
8 03466-00201 | Front Panel 1 2360-0199 Top Cover Screws 6
9 03466-00611 | Bottom Shield 1 2360-0330 Bottom Cover Screws 2

10 5040-7208 Bottom Cover 1 5040-7853 Square Plastic Washer 4

n 5040-7201 Front Foot 2 7120-3534 Decal 1

12 1460-1345 Tilt Stand 2

13 5040-7222 Rear Foot 2

6-12
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SECTION VviI
BACKDATING

7-1. INTRODUCTION.

7-2. This section of the manual has backdating-informa-
tion which adapts this manual to instruments with serial
numbers and serial number prefixes lower than the ones
shown on the title page. If the component values and part
numbers in the instrument are different than shown on
the schematics and Table 6-3 (Replaceable Parts) and are
NOT listed in this section, replace with the component
value as presently shown on the schematics and listed in
the table.

7-3. MANUAL CHANGES

7-4. Refer to Table 7-1 to adapt this manual to in-
struments with scrial numbers and serial prefixes lower
than shown on the title page. Make all the appropriate
manual changes listed opposite your instrument’s serial
number. Perform these in the sequence shown in the
table.

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

Table 7-1. Manual Changes

Serial Prefix/Number

Make Manuel Changes

1716A00450 and Below
1716A00525 and Below
1716A01582 thru 1716A00451
1716A01638 thru 1716A00451
1716A01830 and Below

17 thru 13,11,9 thru 6,4,2,1
17 thru 13,11,9 thru 2

17 thru 13,11 thru 3

17 theu 13,11 thru 4

17 thru 13,11 thru 5

1716A02330 and Below 17 thru 6
1716A02780 and Below 17 thru 7
1716A02980 and Below 17 thru 8
1716A03380 and Below 17 thru 9
1716A04380 thru 1716A01331 17 thru 10
1716A05530 and Below 17 thru 11
1716A11460 thru 1716A01831 17 thru 12
1716A12147 and Below 17 thru 13
1716A13915 and Below 17 thru 14
1716A14170 and Below 17 thiu 18
1716A17005 and Below 17,16
1716A18B810 and Below 17

7-6. Change #1 (Serial Numbers 1716A00450 and Below)

7-7. Table 6-3 (Replaceable Parts) and Table 6-4
(Miscellaneous Parts) Changes. Change the following in
the tables.

-hp- Part c
Description

fef. Des. | Number

03466-66504
03466-00601

PC Board Assembly: Logic
PC Shield {Top)

The 03466-00603 shield must be used with the
03466-66504 board; the shield presently listed in
Tables 6-3 and 6-4 will not fit.

7-8. Change #2 (Serial Numbers 1716A00525 and Below)

7-9. Table 6-3 (Replaceable Parts) Changes. Do the
changes shown in Table 7-2.

Table 7-2. Changes in Table 6-3 (Change #2)

c

Rof. Des. | -hp- Part Number | D Dascription
AIC118 0180-0374 3] Change to 10xF 20V Capacitor
AI1CR113 1901-0040 1 Delete Diode
A1CR115 1901-0040 | t| Delete Diode
A1Q105 1855-0270 | 0] Delete JFET
A1Q107 1855-0270 | O] Delete JFET
A1Q106 1855-0308 5] Add Dual JFET DN 324
AlR111 0698-3136 8| Change to 17.8k 1% Resistor
AlR113 07570472 §! Change to 200k 1% Resistor
A1R118B* 0698-0077 | 0| Delete 93.1k 1% Resistor
AtR120* 0698-0077 0| Delete 93.1k 1% Resistor
A1R159 0698-8768 2| Delete 100 ohm 1/2W Resistor
A1R207 0757-0288 1| Delete 9.09k 1% Resistor
A1R305 0757-0471 4| Change to 1B2k 1% Resistor
A1R307 0698-3226 7| Delete 6.94k 1% Resistor
A1RT300 0839-0026 | 9| Delete Thermistor

7-10. Schematic 1 Changes. Delete R159 from the col-
lector of Q104 and connect the collector to CR122, as
shown in Figure 7-1.

7-11. Schematic 2 Changes. Do the following changes
on the schematic.

a. Change Q105 and Q107 to a dual FET Q106.
b. Delete R118* and R120*.

¢. Change the current source (Q103) circuitry in the
input amplifier as shown in Figure 7-1.

7-12. Schematic 3 Changes. Do the following changes
on the schematic.

7-1
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S

SCHEMATIC 1 CHANGE

R113 L c115 R115 R111
200K 10 499K 17.8K

2
3 R303 ;]
10K R203

d 200K 3
R305
182K

R201
100
\/

SCHEMATIC 3 CHANGES

y - =7V

SCHEMATIC 2 CHANGE

Figure 7-1. Schematics 1, 2, and 3 Changes (Change #2)

a. Delete RT300 and R307, connected to potentiometer
R303, and connect R303 to R305 (see Figure 7-1). Also
change the value of R305 to 182k.

b. Delete R207 from the + input of U200, as shown
in Figure 7-1.

7-13. Compounent Locator. Use component locator
shown in Figure 7-2.

7-14. Change #3 (Serial Numbers 1716A01580 to
1716A00451)

7-15. Table 6-3 (Replaceable Parts) Changes. Delete
A4C908 and A4R970 from the table.

7-16. Schematic 4 Changes. Do the following changes:

NOTE

Change #3 may not be necessary in some in-
struments since they have been changed to the
circuitry presently shown on the schematic.

a. Change the supply voltage on R944, R946, and
R948 from +7V to Vpjsp.

b. Change the U904 circuitry on the schematic as
shown in Figure 7-3.

7-2

7-17. Change #4 (Serial Numbers 1715A01€38 to
1716A00451)

7-18. Table 6-3 (Replaccable Parts) and Table 6-4
(Miscellaneous Parts) Changes. Change the part number
of the shield on the Al Asscmbly to 03466-00603 (CD
is 3).

7-19. Change #5 (Serial Numbers 1716A01830 and Below)
7-20. Table 6-3 (Replaceable Parts) and Table 6-4

(Miscellanenus Parts) Changes. Change the following in
the tables.

c
Ref. Des. l -hp- Part Rumber | D |

Description
Al 03466-66501 8 PC Assembly: Mother
A2 03466-66502 9 PC Assembly: Display

7-21. Change #5 (Serial Numbers 1716A02330 and Below)

7-22. Table 6-3 (Replaceable Parts) and Table 6-4
(Miscellaneous Parts) Changes. Change the part number
of the bottom shield (that sits on the bottom shell) to
03466-00602 (CD is 2). If the bottom shell is replaced,
use the shield presently listed in Tables 6-3 and 6-4.
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Figure 7-2. Component Locator for Changes #2, 7, and 16
7-23. Change #7 (Serial Numbers 1716A02780 and Below)
V  pise
7-24. Table 6-3 (Replaceable Parts) Changes. Change the
10 following in the table.
9 R 13 NC
D QP ¢
é U904 Ref. Des. |u-muw | 0 | Description
A1U400 I 1826-0478 | 9 l Change to 115KLM308H Op Amp
1 5 Ll A1C404 | 0160-2199 2 | Add 30pF 600V Capacitor
8
A1U400 can be replaced with the op amp part number
presently listed in Table 6-3 (1826-0561). If the part
number in the table is used, remove C404 from the U400

Figure 7-3. Schematic 4 Changes (Change #3)

circuitry.
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7-25. Schematic 3 Changes. Add a 30pF capacitor bet-
ween pins 1 and 8 of U400.

7-26. Component Locator. Use component locator
shown in Figure 7-2. Capacitor C404 is located near
U400.

7-27. Change #8 (Serial Numbers 1716A02980 and Below)

7-28. Table 6-3 (Replaceable Parts) Changes. Delete
R119* (1.5k ohms; 0757-0427) from the table.

7-29. Schematic 2 Changes. Delete R119* as shown in
Figure 7-4.

uio2

FROM S5 (F)

Figure 7-4. Schematic 2 Changes (Change #8)
7-30. Change #9 (Serial Numbers 1716A03380 and Below)

7-31. Table 6-3 (Replaceable Parts) Changes. Change the
following in the table.

[
Ref. Des. Il&pl‘mﬁunbu[ D |

Descriptien
A1C101 | 0160-4560 | & | Change to 62pF Capacitor
A1C102 1 01210128 | 1 | Change to 1.4-9.2pF Var. Capacitor

7-32. Schematic 2 Changes. Change C101 to 62pF and
C102 to 1.4-9.2pF.

7-33. Change #10 (Serial Numbers 1716A04380 to
1716A01331)

7-34. Table 6-3 (Replaceable Parts) Changes. Add
sockets X901, X90§5, X906, and X911, part number
1200-0474, to the table. The part number of the sockets
is 1200-0474 (CD is 9). These sockets are used for U901,
U905, U906 and U9I1.

7-35. Change #11 (Serial Numbers 1716A05530 and
Below)

7-36. Table 6-3 (Replaceable Parts) and Schematic 2
Changes. Change the part number of AIKI00 to
0490-1136, and delete A1C117 and R121. A1K100 can
be replaced with the relay part number presently listed
in Table 6-3 (0490-1247). If the part number in the table
is used, add C117 and R121 as shown on Schematic 2
(use component locator presently in the manual to locate
Cl117 and R121).

7-4
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7-37. Change #12 (Serial Number 1716A11460 to
1716A01831)

7-38. Table 6-3 (Replaceable Parts) and Table 6-4
(Miscellaneous Parts) Changes. Change the following
in the tables.

[
Ref. Des. | -hp- Part Number | D l Description
Al 03466-66516 | 5 | Change PC Assembly: Mother
A2 03466-66517 | 6 | Change PC Assembly: Display

7-39. Change #13 (Serial Numbers 1716A12147 and
Below)

7-40. Table 6-3 (Replaceable Parts) Changes. Change the
following in the table.

c
Ref. Des. | -hp- Part Numbar | D Description
A1Q101 1855-0222 | 2| Change to FET Dual DN1402
A1R101 | 0698-3158 | 4| Change to 23.7k .01 Resistor
ATR103 | 0698-3158 | 4| Change to 23.7k .01 Resistor
A1R111 0698-4479 | 4| Change to 14k .01 Resistor
A1R152 | 2100-3502 | 9| Change to 200 Var. Resistor

If A1QI10I is replaced, use the part number (1855-0449)
presently listed in Table 6-3. If the part number in the
table is used, change R101, R103, R111, and R152 to the
part numbers and values presently listed in the table and
Schematic 2 (37.4k for R101, R103, and R111, and 500
for R152).

7-41. Schematic #2 Changes. Do the following changes.

Ref. Des. Velue Change
R101 23.7k
R103 23.7k
R111 14k
R162 200

7-42. Change #14 (Serial Numbers 1716A13315 and
Below)

7-43. Table 6-3 (Replaceable Parts) and Schematic 4
Changes. Delete connector P904 from the table and
Schematic 4. Use component locator in Figure 7-5.

7-44. Change #15 (Serial Numbers 1716A14170 and
Below)

7-45. Table 6-3 (Replaceable Parts) Changes. Change the
following in the table.

c
Ref. Des. | -hp- Part Number | D Description
A1U300 | 1826-0421 Change to IC RMS AD536
ATR108 | 0698-4470 Change to 6.98k .01 Resistor
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A1U300 can be replaced with the RMS converter part
number presently listed in Table 6-3 (1826-0935). If the
part number in the table is used, change R108 to the part
number and value presently listed in the table and
Schematic 3 (4.99k).

7-46. Schematic 3 Changes. Change the value of R108
to 6.98k.

7-41. Change #16 (Serial Numbers 1716A17005 and
Below)

7-48. Table 6-3 (Replaceable Parts) Changes. Declete
AlIR727 and R128 from the table.

7-49. Schematic 2 Changes. Delete R128 resistor con-
nected to pin 9 of switch S5 and connect the pin to U102
pin 21,

R710
80.6 5 U700
— AN

SCHEMATIC 5 CHANGE

Figure 7-6. Schematics 2 and 5 Changes (Change #16)

7-50. Schematic 5 Changes. Delete R727 between pin 8
of U700 and R710 and connect pin 8 to R710, as shown
in Figure 7-6.

7-51. Component Locator. Use component locator in
Figure 7-2.

1-52. Change #17 (Serial Numbers 1716A18810 and
Below)

7-53. Table 6-3 (Replaccable Parts) Changes. Do the

following changes in the table.

Figure 7-5. Component Locator for Change #14

c
Ref. Das. -hp: Part Number | D Description
A1C200 0160-2265 3 Add 22pF 500V Capacitor
A1C204 0160-2257 3 Change to 10pf 500V Capacitor
A1C210 0160-2236 8 Add 1pF Capacitor
A1RE59 0757-0346 2 Delete 10 .01 1/8BW Resistor
A1RE60 2100-3383 4 | Delete 50 .10 1/2W Var. Resistor
A1R305 0696-3243 8 Change to 178k .01 1/6W Resistor

7-5
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7-54. Schematic 1 Changes. Delete R659 and poten- c. Add C200 (22pF) capacitor between pins 1 and 2
tiometer R660 connected across R658. of U200,
7-55. Schematic 3 Changes. Do the following changes. d. Change C204 10 10pF.

a. Change the value of R305 to 178k ohms.

b. Add C210* (1pF) capacitor between pins 2 and 6 7-56. Component Locator. Use component locator in
of U200. Figure 7-7.
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SECTION Vil
SERVICE

8-1. INTRODUCTION

8-2. This section contains the Multimeter theory of
operation and troubleshooting information. Also in-
cluded are block diagrams, simplified schematics and
complete Multimeter schematics.

8-3. Section VIII is separated as follows:
a. Theory of Operation

1. Block Diagram and Simplified Theory
2. Detailed Theory

b. Troubleshooting

¢. Schematics

Logic Interface Block Diagram

Simplified Analog Schematic

Input Switching Schematic (Schematic 1}

Ohms Current Source and Input Amplifier
Schematic (Schematic 2).

Post Amplifier, TRMS Converter, and Analog
to Digital Converter Schematic (Schematic 3)

Logic and Display Schematic (Schematic 4)

. Power Supply and Charger Schematic

(Schematic 5)

8-4. THEORY OF OPERATION

ol od ol w

No w

1. Equipment Required 8-5. Block Dia PR
- -5. ram and Simplified Theer
2. Instrument Disassembly § P ¥
3. General Troubleshooting Information . . .
4. Failure Isolation & 8-6. Figure 8-1 is a block diagram of the Multimeter.
5. Power Supplies Troubleshooting Each block is discussed to give the basic theory of opera-
6. Internal .Clock Troubleshooting tion of the Multimeter from input to display.
7. Function and Range Sclect Troubleshooting
8. Digital Troubleshooting 8-7. Power Supplies. The power supply provides dc
9. DC Troubleshooting voltage of +7V, -7V, —2.6V and +6.3V (Vpgp) to
10. Ohms Troublcshooting the Multimeter circuitry. The + 5V reference supply is
11. AC Troubleshooting derived from the +7V and —7V supplies.
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Figure 8-1. Simplified Block Diagram

8-1


https://www.manualsplus.com/

Service

8-8. Battery Charger. The battery charger consists of a
three cell rechargeable battery, a current limited charger
circuit and a digitally controlled dc to d¢ converter. The
battery charger circuitry operates whenever ac line voltage
is connected.

8-9. Input Switching. The input switching block consists
of the Function switches and the Range switches. These
switches program the controller using a 3 line function
code (FNA, FNB, FNC) and a 4 line range code (RGD,
RGE, RGF, Auto).

8-10. Input Amplifier. The input amplifier is a multi-
gain operational amplifier. It is used for all five input
functions. The gain is selected by MOS FET switches
which are controlled by the controller (U907) or by the
manual range switches.

8-11. Post Amplifier. Ac and dc voltages are amplified
by the post amplifier. The gain is x1 or x10 and is selected
by MOS FET switches. The switching is controlled by the
manual range switches or by the controller (U907).

8-12. Ohms Current Source. The chms current source
provides ohms reference voltage to the analog to digital
converter and it provides sense current to the *‘unknown
resistance” for each of the 7 ohms ranges.

8-13. AC Converter. The AC Converter is a True RMS
detector used in ac voltage, dc + ac voltage, ac current
and dc + ac current measurements. The output of the
AC Converter is a dc voltage equal to the True RMS value
of the input voltage. In the ac current and dc + ac current
functions, the input voltage to the converter is the voltage
drop across the current shunts times the gain of the input
and post amplifiers.

8-14. Current Shunts. The current shunts are used for
ac, dc or d¢ + ac current measurements. The voltage
drop across the shunt resistors is the input voltage to the
input amplifier in the milliamps functions.

8-15. Analog to Digital Converter. The analog to digital
converter uses the dual slope integration technique to
translate analog input signals into digital timing pulses.

8-16. Control Logic. The control logic processes range
and function information and provides digital control to
MOS FET switches in the input and post amplifiers and
the analog to digital converter. The control logic also
converts the comparator output (run down time) into
appropriate digit and segment drive voltages to operate
the display.

8-17. Display. The display provides an annunciated
digital readout of the input signal using light emitting
diodes.

8-18. Detailed Theory

8-19. Power Supply. Refer to schematic number 5. The
8-2

Model 3466A

ac secondary voltage from pins 6 and 10 of transformer
T700 is full-wave rectified thru CR703 and CR704 and
filtered by C703 and C702, to provide an unregulated
+ 12V to pin 7 of U700. U700 and its associated com-
ponents comprise an adjustable +7V regulator. The
regulated + 7V output of U700 provides a reference
voltage for the — 7V regulator and the battery charger
voltage regulator. This is true whenever the correct ac line
voltage is connected and is irrespective of the power
switch (SI).

8-20. The same secondary (pin 6 and 10) is full-wave rec-
tified thru CR705 and CR706 and filtered by C705 to
provide an unregulated — 12V to the — 7V regulator. The
— 7V regulator consists of U701, Q702, and the associated
components. The non-inverting input (pin 3) to OP Amp
U701 is grounded. Therefore, the OP Amp will attempt
to provide sufficient drive current to the series regulator
(Q702), so that the voltage fed back to the inverting input
(pin 2) will also be ground (0V). OP Amp quiescence will
be reached when the voltage at the emmitter of Q702 is
equal but opposite to the + 7V supply. Figure 8-2 shows
a simplified schematic of the — 7V regulator.

aRLA R- PO

Figure 8-2. ~7V Regulator

8-21. The ac secondary voltage from pin 7 and 9 of T700
is full-wave rectified by CR702 and CR701 and filtered
by C701 to provide an unregulated + 8V to the Vgt
regulation Q802 or Q701 for option 00l instruments
(IM700 installed).

NOTE

Battery voltage (Vgay) will vary between
+ 5.6V and 6.5V depending on the charge
status of the battery. The display voltage
Vpisp is equal to Vg, when Sl is ON.

8-22. The —-2.6V (Vgyp) supply is derived from the
— 7V regulated supply thru resistive dividers R714 and
R715. The Vgyp supply is the black gate bias supply to
the substrates of U102 (Input Hybrid), U402 (Integrator
Hybrid) and U907 (Controller). This supply by itself is
not regulated and is therefore, load sensitive which is an
aid in trouble isolation.

8-24. 5V Reference Supply. Refer to Figure 8-3 and
schematic number 3. The 5V reference supply consists of
reference diode (CR600), OP Amp (U600), and associated
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Figure 8-3. 5V Reference Supply Simplified Schematic

resistors. The OP Amp is used to provide a low output
voltage source impedance and a virtual ground between
R616 and Ry as shown in Figure 8-3. The voltage drop
- across the two resistors (R616) and R;y) is set by the
reference diode to 6.95V. If the junction between Ry
and R616 is ground and if R616 is a fixed resistance
(42.2K), Ry can be adjusted to divide the 6.95V
reference voltage into 1.95V across R,y (negative with
respect to ground) and 5V across R616. The result is + 5V
~reference supply that has a low source impedance and is
as stable as the reference diode.

8-25. The course Ry adjustment is done at the factory
and unless the reference diode (CR600) is replaced or
some other major repair is performed, R602 will be suf-
ficient to adjust the reference supply. It should also be
noted that the reference value, 5V, is not the critical
parameter for this adjustment. The adjustment (R602)
is made to establish a reference voltage that will allow
the integrator and control logic to output a 19.000V
display with 19V connected to Multimeter input ter-
minals. This procedure is explained further in Section V,
adjustment (7)

8-26. The value of R618 is selected to match the im-
pedance of the resistive divider on the inverting (—)
terminal of U600. This will balance out bias currents in
the OP Amp.

8-27. Battery Charger and Converter. Refer to schematic
number 5. The battery charger and converter circuitry is
located on the A3 PC board. This circuitry has four basic
modes of operation:

Mode No. 1—AC with Multimeter OFF.

Mode No. 2—AC with Multimeter ON.

Mode No. 3—Battery charged with Multimeter ON.
Mode No. 4—Low Battery with Multimeter ON.

8-28. MODE NO. 1. In Mode No. 1 (AC with
Multimeter OFF), the battery charger is operating at the
fast charge rate (500mA max). Figure 8-4 shows the
simplified schematic of the battery charger circuit. The
converter is not operating during this mode.

8-29. The +7V supply is divided across R806, R818,
R805, and CR806 thru 810 to provide a reference voltage
of approximately 4.3V to the OP Amp regulator
(U801A). This reference voltage is adjustable by R818.
CR806 thru 810 are used as temperature sensors in the
charger reference divider. The diodes have a negative
temperaturc cocfficient, which causes the reference
voltage to be slightly more positive when the Multimeter
is cold than when it has warmed up. Consequently the
charge current is also slightly greater when the Multimeter
is cold.

8-30. A voltage directly proportional to the battery
voltage is monitored at the non-inverting (+) node of
UBOIA. If this voltage is less than the charge reference
voltage (UBO1 A inverting node), the OP Amp will output
an error voltage. This error voltage will increase the drive
to Q801 and Q802 which increases the charge current to
the battery. By increasing the current thru the internal
resistance of the battery, the voltage drop across the bat-
tery is increased; and the proportional voltage that is fed
back to the non-inverting node of US80LA is also
increased. This loop will remain active until the non-
inverting node voltage of UB01A is equal to the reference
voltage at the inverting node.

8-31. R811, U8O1B and the associated resistors comprise
a current limiting circuit for the battery charger. This cir-
cuit will decrease the charger reference voltage at USOIA
if the current thru R811 exceeds approximately S00mA.
At S00mA the voltage drop across R811 is 135mV. This
voltage is monitored at the inverting input (—~) of Op

8-3


https://www.manualsplus.com/

Service

Amp U8B01B. The reference for U801B is 134mV which
is derived by dividing 7V across R814 and R813. If the
voltage at the inverting input is more positive than the
voltage of the reference, the OP Amp will output a
negative error voliage.

Model 3466A

8-32. The negative error voltage must be sufficient to for-
ward bias CR801 before it will effect the charger reference
voliage. Therefore, if the polarity of the U80IB output.
voltage is positive; as would be the case if its inverting
mode voltage was less than 134mV, CR80! would remain
back biased.
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8-33. With a negative error voltage output from U8OIB,
the charger reference voltage is made less positive which
decreases the battery charge voltage and current. This
decreases the voltage drop across R811 which is the
voltage at this inverting input of U801B. This loop will
remain active until the output voltage of U80IB (cathode
of CR801) is more positive than the charger reference
voltage (anode) of CR801.

8-34. MODE NO. 2. Mode No. 2 (AC with Multimeter
"ON) is similar to Mode No. 1. Again, the converter is
not operating and the batteries are being charged. The
battery charging current, however, is limited to 300mA
max. instead of 500mA. This is accomplishied by connect-
ing the battery charge voltage thru R815 and R8101to the
charge current sensor (R811) as shown in Figure 8-4. This
biases the inverting node of U801B at approximately
55mV. The voltage drop across R811 need only be an ad-
ditional 80mV to surpass the reference voltage on US01B
(55mV + 80mV = 135mV). An 80mV drop across R811
corresponds to approximately 300mA of charge current.

Service

8-35. MODE NO. 3. In Mode No. 3 (Battery Charged
with Multimeter ON), the ac line voltage is disconnected,
the battery charger is not operating and the Converter
is supplying + 12V and —12V to the +7V and -7V
regulators of the power supply (Al PC board).

8-36. Three conditions must be met in order to turn the
converter on as shown in Figure 8-5. The Power switch
(S1) must be on, the battery must be charged above 5.6V
and the ac line voltage must be disconnected.

8-37. Input @ is the battery voltage (Vgap) con-
riected thru S1 to U802 pins 3, 4, and 5. Input (B s
the output of U8OLA as shown in Figure 8-6. This low
battery indicator circuit uses many of the same com-
ponents as used in Mode No. 1. The reference voltage
at the inverting node of U801 A was approximately 4.3V
in Mode No. 1 and No. 2. In Mode No. 3, Q803 is turned
on at T1 by the converter control output. This is assum-
ing that the battery is charged. With Q803 turned ON,
CR806 thru 810 arc effectively shorted out. This changes
the reference voltage for USOLA (—) to approximately
3.4v.
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8-44. Input Switching. The input switches are separated
into two groups — Function (S2 thru S6) and Range (87
thru S14). The function switches provide correct paths
for the input signals to the analog circuitry and at the
same time output a three line function code which pro-
grams the Digital Control IC (U907), the Input Hybrid
(U102), and the Integrator Hybrid (U402). The simplified
analog schematic (Figure 8-16) shows the input switching
configuration for cach function. Table 8-1 shows the three
line function codes for each of the seven Multimeter
functions.

Table 8-1. Function Code

Cade

Function FNA FNB | FNC
DCV (582} 1 1 0
ACV (83} 1 V] 1
DCV + ACV (S2 and S3}) 1 (¢] 1
DC1 (S4) 1 (4] 0
ACI (S5) V] 0 0
DC + AC! (S4 and S5} 0 V] 0
Q2 (S6) 1 1 1

8-45. The range switches (S7 thru S13) output a three line
range code to U902, U102, and U402 when the AUTO
(S14) switch is not depressed. If (S14) is depressed, S7
thru S13 are open and the range code information then
comes from the Control IC (U907). Table 8-2 shows the
range codes and Figure 8-9 shows a block diagram of the
logic interface during Auto and Manual ranging.

Table 8-2. Range Codes

Code
Roange ASD AGE AGF Aute
20mV (S7) (4] 1 0 1
200mV (S8} 0 (o] 0 1
2V (89) 1 0 0 1
20V (S10) 1 1 0 1
200V (S11) 1 1 1 1
1200V (S12) 0 1 1 1
20MQ (S13) 0 0 1 1
Auto (S14) Open Open Open 0

8-46. Voltage and ohms functions can be Auto or

Service

Manually ranged. The current function (dcl, acl, and dcl
+ acl) are manually range only. S8 thru S12 are used
to select the correct current shunt for the five current
ranges.

8-47. Analog Theory of Operation

8-48. DC Voltmeter. The Simplified Analog Schematic
(Figure 8-16) shows the DC Voltmeter circuit configura-
tion. The function of the analog portion of the
Multimeter is to convert voltage, current, or resistance
information at the input terminals to a dc voltage at the
input to the Analog to Digital Converter (A to D Con-
verter). In the dc voltmeter configuration, the voltage at
reference point can vary from 0 Vdc to +1200
Vdc.

8-49. The voltage at the input to the A to D Converter

needs to stay within the limits of —1,9999Vdc to
+1.9999Vdc to avoid setting the Multimeter display to
an_overload (OL) condition. The input voltage

must obviously be amplified or attenuated to keep
the voltage at (D) within thesc limits. This is ac-
complished by the combined gains of the Input and Post
amplifiers. Figure 8-10 shows the gain configuration for
each of the six dc ranges.

8-50. The input voltage at is applied to the input
amplifier during integrator run-up only. Consequently,
the input voltage to the Input Amplifier is a square wave
as shown in Figure 8-10.

8-51. Inthe 20mV and 200mV ranges, K100 is closed and
the input amplifier is operated non-inverting. This
reverses the polarity of the input voltage to the A to D
Converter

8-52. AC Voltmeter. The AC Voltmeter circuit con-
figuration is shown in the Analog Simplified Schematic
(Figure 8-16). Figure 8-11 shows the gain configuration
for each of the five ac ranges.

8-53. In the AC Voltmeter configuration the output of
the Post Amplifier (©) is the input to the True RMS
Converter. This signal will be ac in the ac volts or ac
milliamps function. However, in the dc + ac volts or dc
+ ac milliamps function the voltage at @ may be
acV, dcV, or a combination of both.

MANUAL (S14 OFF)
CONTROL
usor
RGD ——
FROM S57-513 RGE ——
RGF ——
INPUT INTEGRATOR
uio2 uaQ2
IAASA-0- T4

AUTO (Si4 ON})

CONTROL
usor

RGD RGE RGF

INPUT L INTEGRATOR
uigz u4a02

Figure 8-9. Range Code Logic Interface
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Figure 8-10. DC Gain Configuration

8-54. U300 is the True RMS Converter. The output
(pin 6) is a dc voltage equal to the true rms value of the
input (pin 1). If the input signal was composed of 1 Vac
superimposed on 1 Vdc, the output would be 1.414 Vdc
which becomes the run-up voltage for the A to D
Converter,

NOTE

In some instruments, U300 is replaced with
a plug-in PC assembly (AS) which performs
the same basic function as U300.

8-8

8-55. Ohmmeter. Refer to the Simplified Analog
Schematic for a simplification of the Ohmmeter circuit
configuration. Figure 8-12 is a block diagram of the Ohm-
meter circuit.

8-56. U500 functions as a low impedance voltage source
to R, It outputs 1 volt in the 2kQ thru 20MQ ranges
and .5V in the 20Q and 2009 ranges. This output voltage
is dropped across R ¢ to a virtual ground provided by
the Input Amplifier (— ). The resultant current is the cur-
rent thru the unknown resistance (R,). Figure 8-13 fur-
ther simplifiers the gain configuration combining the
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Figure 8-12. Ohms Block Diagram

89



https://www.manualsplus.com/

Service Model 3466 A
Ry
Ix —= “w SHOWN DURING
” _m._ ~ Ry » RUN- UP
Vingr (IV/3V) ov WU 5005 f?m
- ®
% INTEGRATOR
S4A-0-%0
Range Ry R, (0 I Input Amp Ry Integrator
o Vo (v} (% Scala) (mA) Output ) output (F)
20M 3% 10M 10M .0001 . 1Y) 500K
2M v ™ ™ .001 -1V 500K
200K | 1V 100K 100K .01 -1V 500K
20K v 10K 10K A -1V 500K Ram;lr/
2K v 1K 1K 1 -1V 500K | OV
200 BV 100 100 5 -.5Vv 500K
20 5V 100 10 5 - .05V 50K

Figure 8-13. Ohm Gain

Input Amplifier, associated compensation, and protection
circuitry as an inverting Op Amp with R as the input
resistor and R, as the feedback resistor. The output of
the Input Amplifier is the run-up voltage to the A to D
Converter.

8-57. The Ohm’s Protection circuit provides protection
to the Multimeter circuitry if voltage is inadvertently ap-
plied to the ohm’s input terminals. A negative voltage
is dropped across R158 to the + 7V power supply. A
positive voltage turns on Q104 and is dropped across
Q102 to the 17V power supply.

8-58. The Ohm’s Null circuit is enabled in the 20Q and
2009 ranges. Q400 is a current source that is adjustable
by R926 (Front Panel). With the ohms test leads shorted,
the voltage drop across the test lead can be nulled by ad-
justing R926 in the 200 and 200Q ranges.

8-59. The Ohm’s Auto Zero loop compensates for
voltage offsets at the input to the Input Amplifier. During
auto zero these potential error voltages are stored on the
auto zero capacitor (C408). During run-up and run-down
the voltage on C408 is applied to the Integrator summ-
ing junction as a correction voltage.

8-60. Analog to Digital Converter (A to D Con-
verter). The A to D Converter converts dc voltage into
a proportional timer control signal. This circuit consists
of an Integrator (U400), a Slope Amplifier (U404), a com-
partor (U406), and an Auto Zero Loop.

8-61. There four basic  conditions
( ) for a complcte measurement
cycle as shown in Figure 8-14. These conditions exist for
each of the seven Multimeter functions.

are

8-62. During Auto Zero (1) , the exact potential at the
Integrator summing junction is stored on C408. This
potential should be nearly zero volts. However, any off-
set voltages at the input to the Integrator will be stored
during condition (1)

8-10

8-63. At the beginning of run-up (@) adc voltage pro-
potional to the Multimeter input is applied across one of
the run-up resistors (depending on the Multimeter fune-
tion selected). This run-up voltage is integrated across
C402. The polarity of the Integrator output is opposite
to the run-up voltage polarity. The run-up voltage
polarity is dependent upon the Multimeter function and
range selected. Figure 8-14 shows the Integrator output
for three different input levels and the polarity for dif-
ferent functions and ranges.

8-64. Run-up is a fixed time of 100 milliseconds. At the
end of run-up the run-up voltage is disconnected from
the run-up resistor. There is now a 1.6 millisecond hold
or scttling time before run-down is initiated.
During this time the Controller scnses the polarity of the
Integrator output and sclects the proper run-down cur-
rent. If the integrator output is positive at the end of
run-up, QH1 and QH2 will be closed during run-down.
If the integrator output is negative QH1 and QH2 will
be open.

8-65. Run-down @ time may vary from zcro to 200
milliseconds depending on the charge built up on C402
during run-up. During run-down the discharge rate of
C402 is fixed (fixed slope). Therefore, the greater the
charge on C402 (positive or negative), the longer the
discharge time. This conversion mecthod from voltage to
time is called Dual Slope Integration. A counter is started
at the beginning of run-down and runs until the output
of the Integrator crosses zero. The accumulated time is
directly proportional to the dc voltage at the input to the
A to D Converter. This time is processed by the Con-
troller along with the range and function information that
is already established, to become the Multimeter display
readout.

8-66. The Slope Amplifier and Comparator amplify the
output of the Integrator by a factor of X225000. This
provides a very accurate zcro crossing detector. If the out-
put of the Integrator is positive during run-up, the
Comparator output will be positive. This voltage is sensed
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Figure 8-14. Integrator Qutput

and processed by the controller to provide correct run-
down and display information. The comparator will
remain positive until the output of the Integrator runs
down and crosses zero volts. The comparator then
changes to zero volts output.

8-67. Controller and Logic Interface. Refer to schematic
No. 4 U907 functions as an Algorithmic State Machine
(ASM) controller. 1t controls the MOS FET switching on
the Input and Integrator Hybrids. U907 outputs drive
signals for the four maost significant display digits. The
least significani digit (1.SD) is driven by a separate counter
and drive circuit. Figure 8-15 is a block diagram of the
Controller and Logic Interface.

8-68. At the end of run-down, the output of the A to
D Converter (Comparator) is a siate change HI to LO
or LO to HI, depending on the polarity of the Integrator
output. As previously discussed, the display counters have
been counting since the beginning of run-down. Now, the
counters must be stopped exactly as the Comparator state
changes to ensure accurate A to D conversion. The com-
parator output disconnects the 200kHz clock from the
divide by ten circuit which stops all counters. The infor-
mation now stored in the counters is a true representation
of the Multimeter Input.

8-69. The clock output is disabled for 1 millisecond by
one-shot multivibrator U910(7). The comparator input
for U907 is delayed .5 milliseconds by one-shot
multivibrator U910(9). These time comparisons are
shown in Figure 8-15.

8-70. When the Controller U907 receives its comparator
input (delayed comparator output) the four most signifi-
cant digits counter is disabled so that when the clock is
turned back on the counter information will not change.

Also, at the end of the comparator delay, the information
on the LSD clock is latched into U915 for the same reason
— so that when the clock is enabled it will not change
the counter status.

8-71. When the clock is turned back on, the information
in the counters is transferred to the display. The counters
are then preset to zero and a new measurement cycle
begins.

8-72. TROUBLESHOOTING

8-73. The following paragraphs have the 3466A
troubleshooting procedures and other associated infor-
mation. The paragraphs are scparated as follows:

Equipment Required - paragraph 8-74

Instrument Disassembly - paragraph 8-76

General Troubleshooting Information - paragraph 8-78

Failure Isolation - paragraph 8-80

Power Supplies Troubleshooting - paragraph 8-85

Internal Clock Troubleshooting - paragraph 8-94

Function and Range Select Troubleshooting
paragraph 8-96

Digital Troubleshooting - paragraph 8-100

DC Troubleshooting - paragraph 8-106

Ohms Troubleshooting - paragraph 8-113

AC Troubleshooting - paragraph 8-121

L
l-CAUIION;
1

Wear clean cotton gloves when working on
the circuit boards or switches. Contamination
Jrom finger prints on high impedance points
may degrade the performance of the 3466A.
Nylon gloves should not be worn due to the
possibility of static charge buildup.

8-11
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The hybrid circuits in the 3466A may be per-
mamently damaged by static discharge from
a hand or tool when the instrument is

disassembled. Follow the following procedure
1o prevent possible damage.

1. Ground the hand while disassembling
the 3466A. Conductive wristbands (-hp- Part
No. 00970-67900) are available for this pur-
pose. It is also suggested to use anti-static
bench and floor mats.

2. Attach the 3466A COM terminal to
earth ground. Touch all tools to earth ground
to remove static charges before using them on
the instrument.

3. Use a soldering iron with a grounded tip.
8-74. Equipment Required
8-75. The required equipment to troubleshoot the 3466A
is listed in Table 8-3. If the recommended equipment is

not available, use substitutes that meet the required
characteristics.

8-76. Instrument Disassembly
8-77. Do the following:

a. Disconnect the 3466A’s power cord and turn the
instrument off.

b. With the 3466A in the inverted position, locate and
loosen the four screws at the bottom of the instrument.

Model 3466A

c. Carefully return the 3466A to the upright position
with the front panel facing you.

NOTE
The Battery Charger Assembly is located in
the top shell assembly and is connected to the
main printed circuit assembly by a 9 lead

cable. To avoid possible damage to the cable,
remove the top shell slowly.

NOTE
If the battery cable is disconnected, the 3466A

will not operate unless JM700 is installed (see
paragraph 8-87, step f-3).

d. Remove the top shell vertically and place it at the
right of the bottom assembly in an inverted position. If
the battery and battery charger circuitry is installed, make
sure the top shell is not lifted up too high.

e. Locate and remove the A4 Assembly’s (Logic
Board) four mounting screws. Then locate and remove
the A2 Assembly's (Display Board) mounting screw.

f. Lift up and remove both sections of plug P902 (on
A4 Assembly). Then remove both the A4 and A2
Assemblies without disconnecting them from each other.

g. Place the A4 and A2 Assembilies to the left of the
3466A with the display facing you.

h. Connect the Service Cable (03466-61601) from J102
(on Al Assembly) to J902 (on A4 Assembly).

8-78. General Troubleshooting Information

8-79. Before troubleshooting the 3466A, check the
following:

Table 8-3. Equipment Required

Recommended Model

Instrument Type

Required Cheracteristics

DC Voltage Standard

Output: 19mV to 1000V

Systron Donner

Voltage Amplifier

Accuracy: +0.1% (mid band)

Accuracy: +0.02% Model M107
AC Calibrator/High QOutput: 190mV to 100V Fluke Model
Frequency: 200Hz to 100kHz 5200A/5215A

Oscilloscope

Bandwidth: dc to 100MHz
Input: .005V to 5V ac/dc
Storage Capability

-hp- Model 1741A

Digital Multimeter

Accuracy: +.01%
Input Resistance: 10M ohms

-hp- Model 3468A

Resistor Decade Box

Resistors: 1 ohm to TM ohms
Accuracy: +0.005%

General Radio
Model GR1433-H

DC Power Supply

Output Voltage: O to 20V
Output Current: O to 2A

-hp- Model 6294A
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a. Small offsets in the ac volts function with input
shorted is normal and the 3466A should meet its accuracy
specifications.

b. Make sure the 3466A is set to the correct power line
voltage.

¢. Before troubleshooting any ac or ohms failures,
make sure the dc volts function is operating correctly.
Troubleshoot and repair the dc volts function first.

d. Make sure a nylon screw is used in the center of
the top shield to prevent shorting the A4 assembly.

8-80. Failure lsolation

8-81. General. Unless the 3466A failure is obvious (e.g.,
a blank display), make sure the instrument is calibrated
before doing any troubleshooting (do the Performance
Test in Section 1V of the manual). Also, since most
troubleshooting requires the instrument disassembly, go
to paragraph 8-76 for the disassembly procedure.

8-82. The 3466A can have two types of failures: Digital
and Analog. The Digital Failures can be caused by a
defective power supply, the Controller, A/D Converter,
or associated circuitry. The Analog Failures are most
likely caused by the Input or Post Amplifiers, range and
function switches, and associated circuitry. Analog
Failures can also be caused by a defective power supply
and the digital circuitry (Controller, A/D Converter,
etc.). Make sure the power supplies and Centroller are
good before troubleshooting the instrument. Go to
paragraph 8-85 to check the supplies, and paragraph
8-100 to check the Controller and A/D Converter. It is
also a good idea to check the 3466A°s internal clock
operation (see paragraph 8-94).

8-83. Digital Failures. The Digital Failures are as
follows:

a. Blank Display — This failure is most likely caused
by the Controller (U907) and associated circuitry. Go to
paragraph 8-100 (Digital Troubleshooting) for further
isolation.

b. Display and/or Annunciators Inoperative — If all
the displays and annunciators are inoperative (off or on),
the most likely cause is the Controller (U907) and
associated circuitry (see previous step). If some of the
displays and annunciators are inoperative, use an
oscilloscope to check and make sure the display or an-
nunciators receive the correct drive signals (i.e., control
lines are toggling; see Schematic 4). 1f the lines are tog-
gling, try replacing the appropriate display and/or an-
nunciators. If still inoperative, go to paragraph 8-100
(Digital Troubleshooting) for further isolation.

¢. Autoranging Inoperative — The most likely cause
is the Controller (U907). If, however, the failure is noted

Service

only near the autorange limits (19999), the A/D Con-
verter may be defective. Go to paragraph 8-105 (A/D
Converter Troubleshooting) for troubleshooting.

8-84. Analog Failures. Analog Failures consists of
Overload, Constant Zero, Floating, Inaccurate, or Noisy
Readings. These failures can be on some or all ranges,
and/or on some or all functions. Other analog failures
include common-mode rejection and input impedance
failures. The failures are explained as follows:

NOTE

A Floating Reading is when the 3466A
displays what appears to be a normal reading
{with no input applied), that is other than zero
volts, which does not change after an input
is applied to the Multimeter.

a. Failures on All Ranges and All Functions — Ex-
cept for noisy or inaccurate readings, the failures can be
caused by the Input Protection Circuiiry, Input and/or
Post Amplifiers, or the Digital Circuitry (i.e., the A/D
Converter or Controller U907). Go to paragraph 8-100
(Digital Troubleshooting) first and then to paragraph
8-106 (DC Troubleshooting) for troubleshooting. For
noisy or inaccurate readings, go to paragraph 8-106 (DC
Troubleshooting) for troubleshooting.

b. Failures on All Ranges in the DC Volts and/or DC
Current Functions — These failures can be caused by the
Input and/or Post Amplifiers, or if the incorrect func-
tion is selected by the Controller. If only the dc current
function is inoperative, try replacing the current fuse first.
Then go to paragraph 8-96 to determine if the correct
function is selected. If the correct function is selected,
go to paragraph 8-106 (DC Troubleshooting) for
troubleshooting.

¢. Failures on All Ranges in the Ohms Function —
Make sure the dc volts function is operating correctly
before troubleshooting the ohms function. If the dc volts
function is good, ohms failures can be caused by the
Ohms Protection Circuitry, Input and/or Post
Amplifiers, Ohms Current Source, or if the incorrect
function is selected by the Controller. Go to paragraph
8-96 first to determine if the correct function is sclected
and then go to paragraph 8-113 (Ohms Troubleshooting)
for troubleshooting.

d. Failures on All Ranges in the AC Volts and/or AC
Current Functions — Make sure the dc volts function is
operating correctly before troubleshooting the ac
volts/current functions. If the dc volts function is good,
ac failures can be caused by the Input and/or Post
Amplifiers, RMS Converter, or if the incorrect function
is selected by the Controller. Go to paragraph 8-96 first
to determine if the correct function is selected and then
go to paragraph 8-121 (AC Troubleshooting) for
troubleshooting.

8-13
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e. Failures on Some Ranges in Some or All
Functions— These failures can be caused by defective
range or function switches, the Controller, or the Input
and/or Post Amplifiers. First go to paragraph 8-96 to
determine if the switches are good. Then go to paragraph
8-106, 8-113, or 8-121 if the failures are noted in the dc
volts or dc current, ohms, or ac volts or ac current func-
tions, respectively.

f. Input Impedance Failure — This failure usually
shows up when a high impedance source is connected to
the 3466A’s input terminals, and if the 3466A is on the
2V and above range. Check for a shorted K100 and make
sure the relay is not turning on Q100 and associated cir-
cuitry (see Schematic 2).

g. Common-Mode Rejection Failure — Make sure the
spring at the bottom of the Al assembly makes good con-
tact with the bottom shield. Also make sure there is a
good connection between the power transformer frame
and earth ground. Tighten the screws, if necessary.

8-85. Power Supplies Troubleshooting

8-86. Unless otherwise noted, refer to Schematic § for
the following troubleshooting information. The 3466A
has three regulated power supplies, +7V, -7V, and
—2.6V, and a + 6.3V battery supply. The regulated sup-
plies are developed by the + 15V and — 15V Unregulated
supplies (when ac power is connected to the 3466A) or
by the +12V and - 12V Unregulated supplies (during
battery operation). The + 12V and - 12V supplies are
developed by the Battery Charger Assembly (A3).

8-87. Use the test Digital Muitimeter and test oscilloscope
to check and troubleshoot the power supplies and Bat-
tery Charger Assembly. Check the power supply voltages
at the +7, —7, and — 2.6 pads with both ac power con-
nected and disconnected from the 3466A. Check the sup-
plies as shown in Table 8-4. Make sure the instrument
is turned on when checking the supplies. The power sup-
plies failures are as follows:

Table 8-4. Power Supply Voltages

Test Pad Voitage
+7V +6.9Vto +7.1v
-7V -6.9vto -7.1V
- 2.5V -2.3Vtwo -2.7V
+6.3Vv +5.6V to +7.2V

a. AN Supplies Fail with AC Power Discon-
nected. Troubleshoot the Battery Charger (A3) Assembly
(go to paragraph 8-88).

b. ANl Supplies Fail with AC Power Connected or
Disconnected. Troubleshoot the +7V power supply.
This is necessary since the +7V supply is used as the
refercnce supply for the others. Do the following:

8-14
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1. With ac power connected to the 3466A, turn the
instrument off (S1 in OFF position).

2. Measure the + 7V power supply at pin 6 of U700.

3. If the + 7V supply is good with the 3466A turned
off, other circuitry in the 3466A may be loading
down the supply. Continue with step 6.

4. If the + 7V supply fails, measure the + 15V,
- 15V, and - 10V Unregulated supplies.

5. If any supply fails, troubleshoot T700, CR701
to CR706, and associated circuitry. If the supplies
are good, troubleshoot U700 and associated cir-
cuitry. Since an excessive output current can damage
U700, make sure other circuitry in the 3466A is not
loading down the supply before turning on the in-
strument. Continue with the next step.

6. With the 3466A turned off, connect an external
+ 7V power supply to the TP + 7 pad and measure
the supply’s output current (use the meter on the
supply itself or use an external test multimeter).

7. If approximately 21mA or less is drawn from the
supply, the other circuitry is good. Troubleshoot
U700 and associated circuitry only if the +7V
supply is defective with the 3466A turned on and
good with the instrument turned off.

8. If excessive current is drawn (i.c., much more
than approximately 21mA), the other circuitry in
the 3466A is loading down the supply. Remove the
A4 asscmbly from the instrument. If the current is
now good, the digital circuitry on the A4 assembly
is causing the failure. If the current is still too high,
the analog circuitry on the Al assembly is causing
the failure,

9. The defective component(s) can be isolated by
measuring the voltage drop across the traces (on the
A1/A4 boards) that connect the + 7V supply to the
various components. Make sure the 3466A is turned
off, the external +7V power supply is uscd, and
the test meter is set to the dc volts function. The
trace with the highest voliage drop across it is the
one that is most likely connected to the shorted
component.

¢. The + 7V Supply is Good, and the -7V and —2.6V
Supplies Fail. Do the following:

1. With ac power connected to the 3466A, turn the
instrument off (S1 in OFF position).

2. Mcasure the -7V power supply at the emitter
of Q702.

3. If the supply still fails, troubleshoot U701, Q702,
and associated circuitry.
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d. Only the —2.6V Supply Fails. Make sure C710,
R714, and R715 are good. If they are, the supply may
be loaded down by other circuitry. Isolate the defective
circuitry by doing the following (see Schematic 3):

1. Remove the A4 assembly. If the —2.6V supply
is now good, replace U907. If still defective, keep
the A4 assembly removed.

2. Remove hybrid U102, If the ~2.6V supply is
now good, replace U102.

3. If the —2.6V supply is still inoperative, replace
U402.

NOTE

If a static discharge had occured in the instru-
ment, more than one hybrid may be defective
fe.g., U402, U907, elc.).

e. The + 6.3V Supply Fails. T'he battery may be defec-
tive or discharged. Go to paragraph 8-88 for
troubleshooting.

f. The +7V, —7V, and — 2.6V Supplies are Ali Good.
Do the following:

1. Make sure the 3466A is turned on (S1 in ON
position) and ac power is connected.

2. Disconnect the A3 Assembly (Battery Charger
Assembly) from the Al Assembly.

3. Temporarily connect the emitter of Q701 to the
+6.3 pad (battery voltage pad) located next to
P701. This replaces jumper JM700 used in option
001 instruments.

4. If the instrument now operates, the Battery
Charger circuitry may be defective. Go to paragraph
8-88 for troubleshooting.

5. If the instrument is still inoperative, with the
emitter of Q701 connected to the 6.3 pad, the power
supplies are not at fault. Troubleshoot the other cir-
cuitry in the 3466A (go to paragraph 8-80).

8-88. Battery Charger Assembly Troubleshcoting

8-89. General. The Battery Charger Assembly has three
major sections: a Battery, Battery Charger, and Con-
verter. These sections are explained as follows:

a. Battery. Used as the power supply for the display
and the Converter when ac power is disconnected.

b. Battery Charger. This circuit charges the Battery
when ac power is connected and has two parts to it:
Voltage Regulator and Charger Current Limit circuits.
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¢. Converter. This circuit develops the + 12V and
— 12V Unregulated power supplies when ac power is
disconnected and has four parts to it: Converter Control
Logic, Converter Oscillator, Oscillator Pulse Shaper, and
AC to DC Converter.

8-90. The following paragraphs have the Battery Cir-
cuitry and Battery Charger Circuitry failures and
troubleshooting information. Refer to Schematic 5 for
the following.

8-91. Instrument Inoperative (Blank Display) with AC
Power Connected. This failure can be caused by the Con-
verter, or low voltage or an open circuit from the Battery.
Do the following (refer to Schematic 5):

a. Make sure ac power is connected to the instrument.

b. Using the test oscilloscope, measure for any signals
at the junctions of diodes CR814 and CR815, and CR812
and CR813 (see Schematic 5).

c. If no signal is measured, continue with step d. If
any signal is measured, the Converter circuitry is at fauit.
Do the following:

I. Using the test multimeter, measure for approx-
imately zero volts at JM801.

2. If the voltage is good, troubleshoot for a defec-
tive U803 and U804.

3. If the voltage is high (i.e., battery voltage), use
information on the schematic to check for a defee-
tive CRB804, UB02, or US03.

d. Remove any of the two wires from the battery.

e. Measure the voltage at the +6.3 pad. The voltage
should be >5.6V or 7.2V.

f. If the voltage is incorrect, troubleshoot the Battery
Charger.

g. If the voltage is good, check for an open F801 and
R811. Also make sure the Battery Charge Voltage Ad-
justment can be performed (see Section V). If unable to
adjust to the correct charging voltage, lift one end of
CRB801. If adjustment is now possible, troubleshoot
UB801B and associated circuitry. If still unable to adjust,
troubleshoot UB01A and associated circuitry.

8-92. Instrument Temporarily Turns On and Then Off
with AC Power Disconnected. This failure can be caused
by the Turn-On Circuit (i.e., Converter Control Logic)
used to turn on the Converter (i.e., Converter Oscillator).
The Turn-On Circuit, if malfunctioning, may only tem-
porarily turn on the oscillator. To troubleshoot this
circuit, do the following:

a. Turn the 3466A off.
8-15
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b. Connect a 1M ohm resistor across C805.
c. With ac power disconnected, turn the 3466A on.

d. If the 3466A turns on and stays on, try replacing
C805.

e. If 3466A does not turn on or stay on, troubleshoot
U802, U803, and associated circuitry.

8-93. Instrument Inoperative (Blank Display) with AC
Power Disconnected. This failure can be caused by low
battery voltage, Converter Control Logic, or by the Con-
verter circuitry. Do the following:

a. Use the test Digital Multimeter to make sure the bat-
tery voltage is above 5.6V. Check the Battery Charger
circuitry or the Battery, if low.

b. Turn the 3466A on with ac power disconnected and
make sure JM801 is high. Troubleshoot the Converter
Control Logic if low.

c. Use the test oscilloscope to check the signal, shown
on Schematic 5, at the collectors of Q804 and Q805.

d. If the signal is missing, the Converter Oscillator and
Oscillator Pulse shaper circuitry may be defective. Do the
following:

1. Check at IM801 if there is enough drive for tran-
sistors Q804 and Q805.

2. If there is enough drive signal, try replacing Q804
or QB0S.

3. If there is no signal at JM801, trace back to the
Converter Oscillator to determine if U803 or U804
are defective (use information on the schematic to
determine the signals developed by U803 and U704).
(The signal from the Converter Oscillator is approx-
imately 50kHz.)

e. If the signals at Q804 and Q805 are good, check the
signal at CR814 and CR815, and CR812 and CR813, as
shown on the schematic.

f. If the signals are missing, check for a defective
CR812 to CRE15, or T801.

8-94. Internal Clock Troubleshooting
8-95. Refer to Schematic 4. Do the following:

a. Use the test oscilloscope to check the clock signal
at the CLK jumper on the A4 Assembly. The signal
should be a 7V, 200kHz square wave.

b. If the frequency is wrong, try replacing Y900.

c. If the signal is missing or low, lift jumper CLK and
8-16
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check the signal at pin 6 of U909. If the signal is now
good, U913 may be loading it down.

d. If the signal is still low or missing, troubleshoot
U909, Y900, and associated circuitry.

8-96. Function and Range Select Troubleshooting

8-97. The following paragraphs have troubleshooting
procedures to check the function and range switches.

8-98. Function Select Troubleshooting. Do the
following:

a. With the 3466A turned on, set the instrument to the
function that fails. If all functions fail, set the instrument
to the dc volts function.

b. Check the state of the function control lines (FNA,
FNB, and FNC) at 1902, pins 5, 4, and 3 for the FNA,
FNB, and FNC lines, respectively. Make sure the lines
are in the correct state as listed in the function table on
Schematic 1.

c. If they are in the correct state, the function switches
are good. Go to paragraph 8-106, 8-113, or 8-121 for the
dc volts or dc current, ohms, or ac volts or ac current
troubleshooting procedures, respectively.

d. If the lines are in the wrong state, troubleshoot the
function switches.

8-99. Range Select Troubleshooting. Do the following:

a. With the 3466A turned on, set the instrument to the
defective range.

b. Refer to the range table on Schematic 1 and deter-
mine the state of the Range Code Lines (RGD, RGE,
RGF, and Auto). The lines can be checked at J902, pins
12, 14, 15, and 16 for the RGD, RGE, RGF, and AUTO
lines, respectively.

c. If they are in the correct state, the range switches
are good. Go to paragraph 8-106, 8-113, or 8-121 for the
dc volts or dc current, ohms, or ac volts or ac current
troubleshooting procedures, respectively.

d. If the lines are in the wrong state, troubleshoot the
range switches.

8-100. Digital Troubleshooting

8-101. General. Unless otherwise noted, refer to
Schematics 3 and 4 for the following explanation and
troubleshooting information. The digital circuitry consists
of a Controller (U907), Display and Annunciators (A2
Assembly), A/D Converter and associated circuitry. The
Controller controls the operation of the A/D Converter,
enables the relays and FET switches (for the different
functions and ranges), and sends data to the display.
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8-102. Troubleshoot the 3466A by placing the instrument
into the Self-test mode (see paragraph 8-101) and then
checking the operation of the Controller (see paragraph
8-104).

8-103. 3466A Self-Test. This test, also called the *“8000
Count Test™, can be uscd to check the operation of the
Controller (U907) and associated circuitry, the display,
and A/D Converter. To select the test, do the following:

a. Turn the 3466A off.

b. Refer to Figure 8-15 and connect the test jumper
to the test position, as shown in the figure. If the 3466A
is an older instrument that does not have the test jumper,
do the following:

JUMPER IN JUMPER IN
INORMAL TEST MODE

POSITION

'—I -

l%l
A
Z
"‘

[ a0 ]
[vs1a | [ usia |
| | wote | [ ue7 |

Figure B8-15. 3466A Self-Test Connection

1. Unsolder and remove the comparator jumper
located between U908 and U913.

2. Solder a one inch insulated jumper between the
comparator jumper hole nearest U908 pin 4 and the
test pad adjacent to U914 pin 14.

3. The 3466A’s test mode can now be selected.

c. Turn the 3466A on. The 3466A should now be in
the test mode.

d. To return the 3466A to normal operation, replace
the jumper to its original position. For older instruments,
place the test jumper in place of the original comparator
jumper.

8-104. Digital Circuitry Troubleshooting. Trouble-
shooting the digital circuitry is accomplished by placing
the 3466A into the test mode and then making the
measurements listed in Table 8-5. Do the following:

a. Turn the 3466A off.

Service

b. Place the 3466A into the test mode (see paragraph
8-103).

c. Turn the 3466A on. The display should now show
““800X"* (the least significant digit may change from in-
strument to instrument).

d. If the display shows **800X"’, the display circuitry
is most likely good. Further checks are required as
follows:

1. With the 3466A in the test mode, set the instru-
ment to the dc volts function and the 2V range.

2. Apply +1V dc to the 3466A’s input terminals.

3. Use the test oscilloscope to check each pin on
J902 against the readings shown in Table 8-5. Use
the scope’s storage capability to display the
readings.

4. If all the readings are good, the digital circuitry
is most likely good. Go to the dc, ohms, or ac
troubleshooting paragraphs (paragraphs 8-106,
8-113, or 8-121, respectively).

5. If the reading on pin 6 is incorrect, the A/D Con-
verter is most likely at fault. Go to paragraph 8-105
for troubleshooting.

6. If the reading on pin 11 is incorrect, check for
a defective counter U912.

7. If the reading on any of pins 8 to 10, 19, and
23 to 25 on J902 are incorrect, the Controller is most
likely at fault. Before replacing the controller, make
sure other circuitry is not loading it down. To verify
this, bend the associated pin on J902 up to dis-
connect it from U907 and check the reading again.
If the reading is now good, check the other circuitry.

8. If the readings on any of pins 3 to 5, 12, and
14 to 16 are wrong, troubleshoot the range and/or
function switches (go to paragraph 8-96).

9. If the reading on pin 18 is wrong, troubleshoot
the Reading Hold Buffer Circuitry (see Schematic
1).

e. If the first three digits on the display are “‘800”’ and
the least significant digit is missing or wrong (i.e., other
than a number is shown), check the least significant digit
circuitry (U901, U903, U905, U911, U912, U915, U916,
and DSMS).

f. If the reading on the display is other than *‘800X"’,
an overload (OL), or missing, either the 3466A is unable
to go into its Self-test, or the Controller and/or the
Display is defective. Do the following:

8-17
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Table 8-5. 3466A Self-Test (+1V Input)

J902 Pin Number Scopa Reading Description
1 ov DISP GND
3 ov FNC (Function Code Line C)
4q +7V FNB (Function Code Line B)
5 +7V FNA (Function Code Line A)
+6V
6 Comparator
— — 0OV
+7V S
B Remp +* {RMP)
e — OV
9 +7V Ramp -"* (RMP)
+6V
10 Run-Up Eneble (RUE}
—_ — OV
+6V
11 Run-Up Clock, 10kHz (RUC)
— — OV
12 +7V RGD (Range Select Code D)
14 ov RGE (Range Select Code E)
15 ov RGF {Range Select Code F}
16 OoVIi+7V Auto/Manual
iB +7V Externel Hold
| + 6V
19 J L Auto Zero Logic (AZL)
ov
23 +7V Q106A/B Control
24 ov Q106A/B Control
25 ov Reed Drive

1. With the 3466A in the test mode, make sure the
10kHz clock is good (see paragraph 8-94).

2. Check for toggling at the COMPARATOR
jumper.

3. If notoggling is noted, check for toggling at pin
9 of U907 (RUC). If toggling is noted, check for
a defective U902. If no toggling is noted, check for
a defective U907.

4. If the COMPARATOR jumper toggles and the
reading on the display is an overload, check the pins
on J902 against the readings listed in Table 8-5 (see
step d-1).

5. 1f the COMPARATOR jumper toggles and the
reading on the display is missing, the display is in-
correct (shows other than numbers), or the display
is locked up (no change noted), check the rest of
the digital circuitry. Use signals shown on the
schematic for troubleshooting; make sure the signals
are at the correct levels (approximately 0 and 7V).

8-105. A/D Converter Troubleshooting. Make sure the
Controller (U907) and associated circuitry is operating

8-18

correctly (sec paragraph 8-104) before troubleshooting the
A/D Converter. Troubleshooting the A/D Converter is
accomplished by placing the 3466A into the test mode
and then making some critical mcasurements. Do the
following (refer to Schematic 3):

a. Turn the 3466A off.

b. Place the 3466A into the test mode (sce paragraph
8-103).

c. Turn the 3466A on.

d. Set the 3466A to the dc volts function and the 2V
range.

e. Apply +0.8V dc to the 3466A’s input terminals,

f. Use the test oscilloscope to check the reading at
JM201. Compare with the signal shown in Table 8-6. Use
the scope’s storage capability to display the reading.

NOTE

Jumper JM201 may be marked J201 on the
printed circuit board.
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Table 8-6. AID Converter and Amplifiers Waveforms

Test Point Scopo Roading

JM101 ov

L_‘ I_ -.8vV

JM201 | | I_"' +.8V

ov

Integrator ov
Output

{U400 pin 6) -1.8v

I e W e W

U404 pin 3 +7V

-------------- ov

U404 pin 15 T — "7 o

-B6.5V

+.8V

U404 pins 6, 8 R s SR S RN ov

-1.2v

U406 pin 10 "-I __ | ——— = r- ov

- BV

U406 pin 1 T --_'l—,:- ov

-5.4v

g. If the reading is missing or incorrect, the Post
Amplifier output is incorrect. Go to paragraph 8-106 (DC
Troubleshooting) for troubleshooting.

h. If the reading is good, take the reading at the
Integrator Qutput (U400 pin 6). Compare with the signal
shown in Table 8-6.

i. If the signal is missing or wrong, the Integrator
(U400) or Integrator Hybrid U402 may be defective. Do
the following:

1. Connect a short across the Integrator Capacitor
(C402) to change the Integrator (U400) to a X1 gain
amplifier. Then measure the Integrator output
(U400 pin 6) again.

2. If the output is approximately OV, the Integrator
is most likely good. Check for a defective C401 or
U402.

3. If the voltage is other than OV, troubleshoot
U400 and associated circuitry,

8-106. DC Troubleshooting

8-107. DC failures can consist of dc volts and/or dc cur-
rent function failures on some or all ranges. The follow-
ing are the failures and troubleshooting information.

NOTE

Jumpers JM101 and JM201 may be marked
JI101 and J201, respectively, on the printed
circuit board.

Service

8-108. Overload, Floating, or Constant Zero Readings
on All Ranges in the DC Volts Function. This failure can
be caused by the Input and/or Post Amplifiers, or by the
A/D Converter. Do the following:

a. If the failure is a Floating or Constant Zero
Reading, continue with step b. If the failure is an
Overload, do the following:

1. Set the 3466A to the dc volts function and the
2V range.

2. Using a short clip lead, temporarily connect
JM201 to ground.

3. If the overload remains, the A/D Converter or
the digital circuitry is most likely at fault. Continue
with step b.

4. If the overload disappears, remove the clip lead
from JM201 and connect it to JM101.

5. If the 3466A now shows an overload,
troubleshoot the Post Amplifier (U200 and
associated circuitry).

6. If no overload is displayed, troubleshoot the
Input Amplifier (U100 and associated circuitry).

b. Turn the 3466A off.

c. Place the 3466A into the test mode (see paragraph
8-103).

d. Turn the 3466A on. The display should now show
““800X" (the least significant digit may change {rom
instrument to instrument).

e. If the display is wrong, the failure is in the digital
circuitry. Go to paragraph 8-100 for troubleshooting.

f. If the display is correct, make sure the 3466A is set
to the dc volts function and the 2V range.

g. Apply +0.8V dc to the 3466A’s input terminals.

h. Use the test oscilloscope to check the reading at
JM201 (see Schematic 3). Compare with the signal shown
in Table 8-6. Make sure the reading is not oscillating. Use
the scope’s storage capability to display the reading.

i. If the reading is good, the A/D Converter may be
defective. Go to paragraph 8-105 for troubleshooting.

j- If the reading is wrong, the Input and/or Post
Amplifiers are defective. Do the following:

1. Use the test oscilloscope to check the reading at
JMI101. Compare with the signal shown in Table
8-6. Make sure the reading is not oscillating.
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2. If the reading is good, the Post Amplifier, U402,
and associated circuitry are defective. Before
troubleshooting the amplifier, make sure U300 is
not causing the failure. Lift jumper JM200 and
check the reading again. If now good, replace U300.
If still wrong, troubleshoot the Post Amplifier
circuitry.

3. If the reading at JMI10I is wrong, apply +1V
dc to the 3466A’s input terminals. Use the test
Digital Multimeter to check for + 1V at U102 pin
21 (see Schematic 2).

4, If the voltage at U102 pin 21 is good, the Input
Ampilifier, U102, and associated circuitry are defec-
tive. Before troubleshooting the circuitry, lift
jumper JM101 (see Schematic 3). If the output of
the Input Amplifier is now good (i.e., 0 to -1V
square wave), U402 may be loading down the
amplifier. If the reading is still wrong, troubleshoot
the Input Amplifier circuitry.

5. If the voltage at U102 pin 21 is wrong or miss-
ing, use the test Digital Multimeter to trace the +1V
voltage from the input terminals to U102 pin 21 (see
Schematics 1 and 2). Check for open circuitry.

8-109. Al Ranges in the DC Volts Function are
Inaccurate. Refer to Schematics 2 and 3. Before
troubleshooting for inaccurate readings, make sure the
3466A’s 5V reference supply is good. Also check for an
oscillating Input Amplifier. Replace U100 if oscillating.
If the reference supply is good and the Input Amplifier
is not oscillating, the failure can be caused by small offsets
and gain crrors in the A/D Converter, or the Input or
Post Amplifiers. This is normally caused by small offsets
and gain errors. Do the following:

a. Set the 3466A to the ac volts + dc voits function.
(Simultancously press the front buttons for the dc volts
and ac volts functions.)

b. Set the 3466A to the 200mV range.
c. Apply + 100mV dc to the 3466A's input terminals.

d. Using the test Digital Multimeter, measure for
+ 100mV at JM101 (see Schematic 3).

e. If the voltage is good, continue with step f. If the
voltage is wrong, check the following:

1. Make sure the voltage at pin 21 of U102 is
+ 100mV (see Schematic 2).

2. If the voltage is good, troubleshoot U100 and
associated circuitry.

3. If the voltage is wrong, troubleshoot the input
switching and protection circuitry.
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f. Measure for -1V dc at JM201.

g. If the voltage is wrong, troubleshoot U200 and
associated circuitry.

h. If the voltage is good, the A/D Converter is at fault.
Try replacing C402.

8-110. All Ranges in the DC Volts Function are
Noisy. Check the following:

a. Make sure the power supplies are not noisy. Also
check for defective filter capacitors on the supplies.

b. Make sure shielding is in place.
¢. Check for cold solder joints on grounds.
d. Ifthe previous checks are good, turn the 3466A off.

e. Remove the TRMS Converter (U300) from its
socket and turn the instrument on (see Schematic 3).

f. If the noise is gone, replace U300.

g. If the noise’is still present, turn the 3466A off. Set
the instrument to the ac volts function and 2V range.

h. With U300 still removed from its socket, connect
a quict +0.5V dc to pin 6 of the U300 socket.

i. Turn the 3466A on.

j- If noise is still noted, troubleshoot the A/D Con-
verter. Try replacing U400 or the integrator capacitor
(CR402).

k. If the noisc is gonce, do the following:

1. Turn the 3466A off. Remove the + 0.5V dc from
pin 6 of the U300 socket.

2. Place the 3466A into the test mode (sce
paragraph 8-103).

3. Connect pin 21 of U102 to ground (sec Schematic
2).

4, Use the test oscilloscope to check for noise at
JM101 (see Schematic 3). Since a smail offset may
be developed by the Input Amplifier, switching tran-
sients may be noted between the A/D runup and
rundown operation. If noise is noted, try replacing
Ul00.

5. If the reading on the scope is good, check for
noise at JM201 (see Schematic 3). If noise is noted,
try replacing U200,

8-111. Some Ranges Inoperative in the DC Volts Func-
tion. This failure is most likely caused by wrong gains
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in the Input or Post Amplifiers, and by other circuitry.
Check the following:

a. Only the 20mV and 200mYV Ranges Fail. Check for
a defective U104, Q105, Q107, and associated circuitry.

b. The 1200V Range Reads Low. Check for a defec-
tive C110.

¢. Other Ranges Fail. This failure is most likely caused
by wrong gains in the Input or Post Amplificrs, or by
other circuitry. Use the gains and amplificr output infor-
mation listed in Table 8-7 to determine the defective cir-
cuitry. An example to determine the gain is as follows:

20mV - fail
200mV - fail
2V - fail
20V - good
200V - fail
1200V - good

This shows that the X10 gain in the Post Amplifier failed.
Table 8-7. DC Gain

O,

Input Input Amp | Post Amp | Post Amp

Range Voltage {Gain) {Gain) Output
20mV 10mV x10 x10 1w
200mV | 100mV x1 x10 1V
A" 1A% x.1 x10 v
20V 10V x.1 x1 1w
200V 100V x.001 x10 1V
1200V 1000V x.001 x1 v

8-112. DC Current Troubleshooting. If both the dc volts
and dc current functions fail, tronubleshoot the d¢ volts
function first (go to paragraph 8-108 through 8-111). 1f
only the dc current function fails, the most likely causes
are the current range switches, current shunts, or current
protection circuitry (see Schematic 1). The dc volts func-
tion has to be operating since the voltage developed across
the current shunts, when current is applied, is measured
by the dc volts measuring circuitry. The voltage is used
to develop the current reading.

NOTE

Since AIR658 (Current Shunt Resistor) is at
a critical value, use the following procedure
if replacement is necessary.

1. With a marking pen, mark the resistor’s
leads at a distance exactly .64cm (.25 inches)
Jrom the component body.

2. Solder the resistor into the PC board
with the mark on the resistor leads flush with
the component side of the board.

Service

8-113. Ohms Troubleshooting

8-114. Before troubleshooting for ohms failures, make
sure the dc volts function is operating correctly.
Troubleshoot the dc volts function first before
troubleshooting the ohms function (go to paragraphs
8-106). Ohms failures can consist of failures on some or
all ranges. The ohms failures and troubleshooting infor-
mation are in the following paragraphs.

8-115. Constant Overload on All Ranges with Input
Applied. This failure can be caused by an open between
the Input Amplifier and input terminals in the ohms cir-
cuitry. Check and make sure the function and range
switches are good (see Schematic 1). The failure can also
be caused by the Ohms Current Source or the Ohms Pro-
tection Cicuitry (if too much current is output). If the
switches are good, go to paragraph 8-120 (Ohms Circuitry
Troubleshooting) for troubleshooting.

8-116. Constant Zero Readings on All Ranges with Input
Applied. This failure can be caused if there is an open
between the Ohms Current Source and the input ter-
minals. Check and make sure the function and range
switches are good (see Schematic 1). The failure can also
be caused if the Ohms Current Source outputs no cur-
rent. If the switches are good, go to paragraph 8-120
(Ohms Circuitry Troubleshooting) for troubleshooting.

8-117. Noisy Readings on All Ranges. Check for a noisy
Ohms Current Source,

8-118. Inaccurate Readings on All Ranges. This failure
can be caused by the Ohms Current Source or Ohms Pro-
tection Circuitry. Go to paragraph 8-120 (Ohms Circuitry
Troubleshooting) for troubleshooting.

8-119. Some Ranges Inoperative. This failure can be
caused by leaky diodes in the Ohms Protection Circuitry.
Lift one end of protection diodes CR110, CR112, CR114,
and CR116. If the ohms function is now good, replace
all of the diodes. If the failure is still present, check the
following:

a. Noise on the 20 Ohms Range Only. Try replacing
R428.

b. Ounly the 20 Ohms and 200 Ohms Ranges
Fail. Check and make sure U500 (pin 6) outputs 0.5V
(see Schematic 2). If wrong, troubleshoot U500 and
associated circuitry. If good, try replacing U102.

c. Offsets on the 20 Ohms and 200 Ohms Ranges.
Check Ohms Null Circuitry (Q400, Q401, and associated
circuitry).

d. Other Ranges Fail. This is most likely caused by
the Input Hybrid (U102) or Ohms Current Source. Go
to paragraph 8-120 (Ohms Circuitry Troubleshooting)
step f for troubleshooting.
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8-120. Ohms Circuitry Troubleshooting. If some ranges
fail, go to step f for troubleshooting. If all ranges fail,
a quick check of the ohms circuitry can be performed by
measuring the voltage between the COM input terminal
and circuit ground (connect positive input of the test
Digital Multimeter to COM and negative to ground).
With a 1k ohm resistor connected to the input terminals,
the voltage should be —1.0V. Varying the resistance
should result in a proportionally varying voltage (e.g.,
1.9k ohms gives — 1.9V, 500 ohms gives — 0.5V, etc.).
If a failure is noted, do the following:

a. Lift one end of protection diodes CR110, CR112,
and CR116. If the ohms function is now good, replace
the defective diode.

b. Set the 3466A into the ohms function and the 2k
ohms range.

c. Connect a lk ohm resistor across the input
terminals.

d. Connect a short clip lead between the cathode of
CR118 (see Schematic 1) and the COM input terminals.

e. If the voltage between COM and ground is — 1.0V,
the Ohms Protection Circuitry is causing the failure, Use
the voltages in the Simplified Schematic (Figure 8-17) to
isolate the defective component.

f. If the voltage is other than — 1.0V, remove the 1k
ohin resistor from the input terminals. Check the Ohms
Current Source as follows:

1. Make sure one end of CRI116 is lifted.

2. Lift the anode of CR118 (see Schematic 1) to
disconnect the Ohms Protection Circuitry.

3. Set the 3466A io the 2k ohms range.

4. Connect one input the test Digital Multimeter to
the cathode of CR118 and the other to the V input
terminal.

5. If all the ochms ranges fail and the current from
the Ohms Current Source is good (i.e., ImA), as
measured on the test multimeter, the current source
is most likely good. Troubleshoot for a defective
Input Amplifier,

6. If only some ranges fail, compare the reading on
the test multimeter, for each inoperative range, with
the readings listed in Table 8-8. (Since the recom-
mended test multimeter may not be able to read the
lower currents, another milliammeter may be re-
quired to make the checks.)

7. If the 1ImA current or any other current is wrong,
troubleshoot U500, U102, and associated circuitry.
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Table 8-8. OChms Current Source

lhngl U..' II.,, l.
0 Q (mA)
20M v 10M | .001
M v ™M | .001
200K v 100K | .01
20K v 10K | .1
2K v 1K 1
200 .5V 100 5
20 5V 100 5

8-121. AC Troubleshooting

8-122. Before troubleshooting for ac failures, make sure
the dc volts function is operating correctly. Troubleshoot
the dc volts function first before troubleshooting the ac
volts function (go to paragraphs 8-106). AC failures can
consist of ac volts and/or ac current function failures on
some or all ranges. The foilowing are the failures and
troubleshooting information.

NOTE

Jumpers JIMI101 and JM201 may be marked
J101 and J201, respectively, on the printed cir-
cuit board.

8-123. Overload, Floating, Constant Zero, or Inaccurate
Readings on All Ranges in the AC Volts Function. This
failure can be caused by the Input or Post Amplifiers,
TRMS Converter, or associated circuitry. Unlike the dc
volts function, the outputs of the Input and Post
Amplifiers are not switched between the A/D runup and
rundown operations, simplifying troubleshooting.

8-124. To troubleshoot for overload, floating, or con-
stant zero readings on all ranges, use the procedure that
follows this paragraph. The procedure can also be used
to troubleshoot for inaccurate readings, if they occur at
both high and low frequencies. If the inaccuracy is only
noted at high frequency, go to paragraph 8-125 (Fre-
quency Response Failure) for troubleshooting.

a. Set the 3466A to the ac volts function and the 2V
range.

b. Apply a 1V, 200Hz sine wave to the 3466A’s input
terminals.

c. Use the test oscilloscope to measure for a 0.5V
(1.41V peak to peak), 200Hz sine wave at jumper JM201
(see Schematic 3). Makc sure there is no oscillation pre-
sent on the sine wave. (Oscillation can be caused by U200
and/or C202.) If the 3466A is inaccurate, use the test
Digital Multimeter to check and make sure the signal is
at approximately 0.5V,

d. If the signal is good, the TRMS Converter (U200)
or associated circuitry may be defective. To check this,
make sure the converter’s output (U300 pin 6) is +.5V
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de. If good, R303, R305, R307, or RT300 may be defec-
tive. If wrong, check the TRMS Converter and its external
circuitry.

e. If the signal is wrong or missing, use the test
oscilloscope to measure fora 0.5V (1.41V peak to peak),
200Hz sine wave at jumper JM101. Make sure there is
no oscillation present on the sine wave. If the 3466A is
inaccurate, use the test Digital Multimeter to check and
make sure the signal is at approximately 0.5V.

f. If the signal is good, the Post Amplifier, U402, and
associated circuitry may be defective. Before trouble-
shooting the amplifier, make sure U300 is not causing
the failure. Lift jumper JM200 and check the signal again.
If now good, replace U300. If still wrong, troubleshoot
the Post Amplifier circuitry.

g. If the signal at JM101 is wrong, check for a 1V,
200Hz signal at U102 pin 23 (see Schematic 2).

h. If the signal at U102 pin 23 is good, the Input
Amplifier, U102, and associated circuitry may be defec-
tive. Before troubleshooting the circuitry, lift jumper
JM101 (see Schematic 3). If the output of the Input
Amplifier is now good (i.e., 0.5V, 200Hz sine wave),
U402 may be loading down the amplifier. If the signal
at JMI101 is still wrong, troubleshoot the Input Amplifier
circuitry.

i. If the voltage at U102 pin 23 is wrong or missing,
use the test oscilloscope to trace the 1V, 200Hz signal
from the input terminals to U102 pin 23 (see Schematics
1 and 2). Check for open circuitry.

8-125. Frequency Response Failure. Do the following:

a. Check R100, R108, C106, and C108 in the input at-
tenuator circuitry (sce Schematic 2).

Service

b. Check for a defective C200, C202, or U200.
¢. Check for a defective RMS Converter (U300).

8-126. All Ranges in the AC Volts Function are
Noisy. Check for oscillation in the Input and Post
Amplifiers circuitry (go to paragraph 8-123).

8-127. Excessive Offsets in the AC Volts Function.
Check for leaky protection diodes CR101 and CR103 (sce
Schematic 2). Try replacing the TRMS Converter U300
(see Schematic 3).

8-128. Some Ranges Inoperative in the AC Volts Func-
tion. This failure is most likely caused by wrong gains
in the Input or Post Amplifiers, or by other circuitry. Use
the gains and amplifier output information listed in Table
8-9 to determine the defective circuitry.

Table 8-9. AC Gain

® O)

Input Input Amp | Post Amp | Post Amp
Range Voltage (Gain} {Gein) Output
200mv LY x.5 x10 .5V
2V 1w x.5 x1 5v
20V 1oV x.005 x10 .5V
200V 100V x.005 x1 .5V
1200V 1kV x.0005 x1 .5V

8-129. AC Current Troubleshooting. If both the ac volts
and ac current functions fail, troubleshoot the ac volts
function first (go to paragraph 8-123 through 8-128). If
only the ac current function fails, check and make sure
the dc current function is good. If the de current function
fails, troublcshoot it instead. If the dc current function
is good, the most likely causes are the current range
switches (see Schematic 1).

8-23/8-24
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DC Gain Configuration.
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COMPONENT LOCATOR FOR SCHEMATIC 1

Component | Location
C100 J.K1
C119 G8
CR118 H5
CR120 G5
CR122 G5
CR123 G8
CR126 H5
CR159 G5
CR650 Ja
Q102 H5
Q104 G5
Q110 G8
Q112 G8

Component | Location
R154 H5
R156 G5
R158 G5
R159 G5
R160 H8
R162 H8
R164 G8
R166 F8
R168 F8
R650 J5
R652 J5
R654 J5,6
R656 16
R658 17
R659 H8
R660 H7
R730 G7

RANGE / INPUT
INPUT AMP H POST AMP OVERALL GAIN/
_ﬂ — | S QUTPUT VOLTAGE
M
100K
C 2M
200mv/100mYoc XeS 10K -
{_‘y {0) XS3/.5vec
M
0K
2M _
2v/IVac ) 10K |\
J;'_I‘“/ (©) Xe5/e5vac
|I 10K |
i 100K
e&—a L > ] o
20V/10Vac - 1o l\
{ly {0) Xe05/5Vac
1
10K |
{ 10K
® 2Mm ~ i I—‘W
200v/100Vac X008 I{')_K_ \
YLTlm/ {0  X.005/e8Vac
|
!
i WK
1200Vac / 1000V | 10K ] [\
i HKI/ @  Xe0005/e5VaE
|
BAS8A-C

AC Gain Configurations.
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Figure 8-17. Simplified Analog Schematic
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8-28

NOTE 1

THE SCHEMATIC 1S SHOWN WITH DCV (FUNCTION) AND 2V
(RANGE) SELECTED. PROMINANT SCHEMATIC LINES SHOW
THE SIGNAL PATH FOR THIS SWITCH SETTING.

NOTE 2

SWITCHES S2 THROUGH S14 ARE SCHEMATICALLY ORI-
ENTED IN ASCENDING NUMERICAL ORDER FROM LEFTTO
RIGHT. THIS ORIENTATION IS THE SAME AS THE PHYSICAL
OR!ENTATION OF THE ACTUAL SWITCHES AS THEY ARE
VIEWED ON THE COMPONENT LOCATOR ON THIS PAGE.
SWITCH SECTIONS ARE LABELED A THROUGH F ON THE
SCHEMATIC AS SHOWN IN THE DIAGRAM BELOW:

10 0 o9
ABP ot SEN
12 -{ 7

O
P —Y
(42
-t
A
(w)

[

SWITCH TERMINALS ARE NUMBERED IN A COUNTER-
CLOCKWISE DIRECTION WHEN VIEWING THE SWITCH BANK
FROM THE COMPONENT SIDE (SEE ABOVE).

NOTE 3

U102 AND U402 ARE HYBRID INTEGRATED CIRCUITS. FINE
LINE RESISTORS AND MOS FET SWITCHES WHICH ARE PART
OF THE HYBRIDS ARE SHOWN ON THE SCHEMATIC FOR
OPERATIONAL CLARIFICATION ONLY. THESE COMPON-
ENTS ARE NOT INDIVIDUALLY SERVICEABLE.

NOTE 4

SIMPLIFIED SCHEMATIC REPRESENTATIONS OF MOS FET
SWITCHES ARE USED FOR SCHEMATIC CLARITY. COMPARI—
SONS OF THE SIMPLIFIED, ACTUAL AND FUNCTIONAL
SCHEMATIC REPRESENTATIONS ARE AS FOLLOWS:

SIMPLIFIED ACTUAL FUNCTIONAL

SINGLE MOS FET
WITCH l I ""‘l'—" O

DUAL MOS FET ' 4 o—
SWITCH = :r— — P
[ ] I l l -
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INPUT
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Figure 8-18. Input Switching Schematic
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NOTE 1

THE SCHEMATIC IS SHOWN WITH DCV (FUNCTION) AND 2V
(RANGE) SELECTED PROMINANT SCHEMATIC LINES SHOW
THE SIGNAL PATH FOR THIS SWITCH SETTING.

NOTE 2

U102 AND U402 ARE HYBRID INTEGRATED CIRCUITS. FINE
LINE RESISTORS ARE MOS FET SWITCHES WHICH ARE PART
OF THE HYBRIDS ARE SHOWN ON THE SCHEMATIC FOR
OPERATIONAL CLARIFICATION ONLY. THESE COMPON-
ENTS ARE NOT INDIVIDUALLY SERVICEABLE.

NOTE 3

SIMPLIFIED SCHEMATIC REPRESENTATIONS OF MOS FET
SWITCHES ARE USED FOR SCHEMATIC CLARITY. COMPARI—
SONS OF THE SIMPLIFIED, ACTUAL AND FUNCTIONAL
SCHEMATIC REPRESENTATIONS ARE AS FOLLOWS:

SIMPLIFIED] ACTUAL FUNCTIONAL

SINGLE MOS FET
SWITCH JL L | o

DUAL MOS FET 4 o—
SWITCH — j_ - J
® L ‘| o
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COMPONENT LOCATOR FOR SCHEMATIC 2

Component Location Component Location Component Location
ci101 F1.2 CR124 H2 R122 G3
€102 F1 R123 H2
C1056 F3 K100 H3 R124 H2
€106 G1 R125 H2
€107 G.H2 Q100 12 R126 H2
€108 G1 Q1) F2 R127 F6
C109 H2 Q103 F2 R128 15
C110 G3 Q105 F.G2 R129 F6
Cin F2 Q107 G2 R130 H2
C114 Gb Q500 G6 R131 F5
C115 EF1 R132 A1.2
C116 D4 R100 G1 R133 F5
c117 H4 R101 G3 R134 Al,2

R102 G1 R136 G.H5
CRIO G2 R103 G3 R162 F1
CR103 G2 R105 F3 R416 G6
CR104 G2 R108 H1 R500 HB
CR106 H2 R109 (B R502 H6
CR108 H2 R111 F1,2 R504 G6
CR110 G3 R113 F1.2 R506 G6
CR112 G3 R114 F3 R507 F3
CR113 E1 R115 F1,2
CR114 HS R116 F3 U100 Ga
CR115 E1 R119 G3 U102 F.G.3.4
CR116 H5 R120 E1 U104 F5.6

R121 G3
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NOTE 1

THE SCHEMATIC IS SHOWN WITH DCV (FUNCTION) AND 2V
{RANGE) SELECTED. PROMINANT SCHEMATIC LINES SHOW
THE SIGNAL PATH FOR THIS SWITCH SETTING.

NOTE 2

U102 AND U402 ARE HYBRID INTEGRATED CIRCUITS. FINE
LINE RESISTORS AND MOST FET SWITCHES WHICH ARE
PART OF THE HYBRIDS ARE SHOWN ON THE SCHEMATIC
FOR OPERATIONAL CLARIFICATION ONLY. THESE COM-—
PONENTS ARE NOT INDIVIDUALLY SERVICEABLE.

NOTE 3

SIMPLIFIED SCHEMATIC REPRESENTATIONS OF MOS FET
SWITCHES ARE USED FOR SCHEMATIC CLARITY. COMPARI-
SIONS OF THE SIMPLIFIED. ACTUAL AND FUNCTIONAL
SCHEMATIC REPRESENTATIONS ARE AS FOLLOWS:

vsug (26 V) | % 40] INTEGRATOR SUMMING JCT
AUTO ZERO LOGIC (AZL) |2 39 Ne
RGD |3 *38] AUTO ZERO (C408}
RANGE rce la 37| ne
CODE
LINES NC |5 36l nC
RGF |6 U402 35] AUTO ZERO
Function [ FNET INTEGRATOR 34| ac auto zerO
,i:: FNB |8 HYBRID 3315 v REFERENCE
FNA |9 %SOLDED INTO 32f acRUN UP
Voo B7VIIO 1 on sOLDER 3 ne
DIGITAL GROUND (DGD} | cups * 30} (15 RUN DOWN
RUN-UP CLOCK (RuC) |12 NC
RUN-UP ENABLE (RUE) |13 *28{ ('s RUN UP
Rame () (Rymt 14 27{NC
Rame () (Rygpt |15 261 POST AMP OUTPUT (DC RUN UP)
NC |i6 25] POST AMP INPUT
s RUN UP (20 1) |I7% 24] c204 (POST AMP)
NC TB 231 ne
POST AMP SUMMING JCT {19 22| ne
ANALOG GROUND |20 *21] (s AUTO ZERO
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COMPONENT LOCATOR FOR SCHEMATIC 3

Component Location Component Location Component Location
C200 C4 JM705 D4 R4 38 cz
Cc202 C.D4 R440 B2
C204 Ca Q400 C4 R442 B2
C210 C.D3 Q401 Cc4 R444 A2
C300 B4 Q402 D2 R445 A2
C301 C4 R448 A2
C302 B3 R201 C3 R450 B2
Cca402 E2 R203 C4 R452 B2
C4a06 cz2 R205 A2 R456 D1
c408 D1,2 R207 C3 R458 D3
C410 Cc3 R300 Cc2 R462 C3
R301 C2.3 R464 D3
CR400 c2 R303 C1 R466 D2
CR402 E3 R304 C2.3 RE00 F6,7
CR404 E3 R305 c2 R602 G6.7
CR406 D4 R306 E2 R604 G6.7
CR408 D4 R307 C1 R606 G6,7
CR410 B2 R404 D3 RE08 G6.,7
CR600 H7 R406 G5 R610 G6,7
R408 E4 R612 Ge,7
J102 E2.4 R417 D4 RG14 H7
R418 Ca R616 H7
JM1 H7 R419 Ca R618 H6,7
Jm2 G7 R420 D4
JM3 G7 R423 C4 RT300 c1
JM4 G7 R4a24 E1
JM5 G7 R425 Ca U200 D4
JM101 F5 R426 E1 U300 Cc3
JM200 C4 R428 E1 U400 D1
JM201 C5 R430 C2 U402 D.E2,4
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Figure 8-20. Post Amplifier, TRMS Converier. and

Analog to Digital Converter Schematic
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8-34

DSMI {1990-0532)
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NG PIN
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S L $ § (| COMPONENT LOCATOR FOR SCHEMATIC 4
Sebt o e
?%E? s(;’“ﬂ‘ > l Component Location Component Location Component Location
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. c . 3 C907 H R918 H R970 B
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COUNT TEST, 2 VDC RANGE, +1 VDC o A Y o)
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'l_f = SWITCHING SIGNAL, 0 TO +7V

MEEA- B

A2
03466-66502
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Figure 8-21. Logic and Display Schematic
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COMPONENT LOCATOR FOR SCHEMATIC 5 (POWER SUPPLY)
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Figure 8-22. Power Supply and Charger Schematic
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