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1-3. TOOLS ARD TEST EQUIPKENT. Mo specizl tools are required for maintenance and
adjustment of the digital multimeter. Test equipment required for performance
verification and calibration is listed in table 1-2.

AC Voltage Test.
Resistance Test.
DC Current Test.
AC Current Test
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= Functional Calibration Chart.. -11 Tsble 1-2. Test Equipment List
Nomenclature Part number
Digital Multimeter (DMM) Simpson Model 467
DMM Calibrator Rotek 610
Function Gemerator Simpson Model 420




Chapter 2. MAINTENANCE INSTRUCTIONS

2-1. INTRODUCTION. Repair of the digital multimeter is limited to replacement of
the battery, fuses, circuit board assemblies, and input range commector. Further
disassembly of the digital multimeter is not authorized. Authorized service
procedures are contained in the following paregraphs.

2-2. CASE ARD REAR COVER. Remove the digital multimeter from the case in
sccordance with fig. 2-1 and the following procedure.

WARRTNG

To avoid electric shock, disconmect test leads before removing the
Tear cover.

®

. Loosen two screws (1) and pull rear cover (2) from case (7). !

o

. Remove two spacers (3) and lock washers (4).

o

. Carefully pull circuit board assemblies (5) from case (7).

d. Remove switch gasket (6) only if replacement of switch gasket or a circuit
board is required.

necessary for replacement, remove two E-rings (8) and screws (1) from
rear cover (2).

£. Tnstall circuit board assemblies in case by reversing steps a. thru e.
above.

2-3. BATTERY. Replace the battery as follows:

CAUTION

5. Circuit board assemblies

When battery reaches the end of its useful life, replace it promptly.

2. Rear cover 6. Switch gasket
5 3 5 3. Spacers (2) 7. Case

Failure to do so may result in corrosion at the battery comtacts. %. Lock vashers: (2) 8. E-rings (2)
a. Push the POWER switch to the OFF position.

Figure 2-1. Case and Rear Cover Removal
b. Remove both test leads from external circuit connections and from the
digital multimeter input termimals.

WARKING

h. Position rear cover (2, fig. 2-1) on case (7) and secure by tightening two
serews (1).

To avoid electric shock, discommect test leads before removing the .
rear cover. 2-4. FUSES. Replace the fuses as follows:
G

Loosen two screws (1, fig. 2-1) and remove rear cover (2) from case (7). v a. Push the POWER switch to the OFF position.
d. Pull battery (fig. 2-2) with comnector from battery compartment. | b. Remove both test leads from external circuit comnections and from the
| digital multimeter input terminals.
e. Separate battery from connector. e
. P i 5 .
£ Fress: connector onto termisaliifl replacenent Rattery To avoid electric shock, disconnect test leads before removing the
2. Slide replacement battery with installed into battery . Tear cover.
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Figure 2-2. Battery and Fuses Replacement

¢. Loosen two screws (1, fig. 2-1) and remove rear cover (2) from case (7).

d. Using a pointed tool such as a probe tip, pry fuse Fl or F2 (fig. 2-2) from
fuse clips.

WARRING

For continued fire protection, replace fuses with the same types and
ratings. Using incorrect fuses can endanger the operator when working
in high voltage, high power circuits.

e. Press ends of replacement fuse Fl into bottom fuse clips. Use a 24, 250,
type 3AG fuse only.

. Press ends of replacement fuse F2 into top fuse clips. Use a 34, 600V, type
BBS fuse only.

g. Position rear cover (2, fig. 2-1) on case (7) and secure by tightening two
serews (1).

2-5. CIRCUIT BOARDS.

I Replace and repair the circuit boards in accordance with the
following procedures.

2. Removal. Remove the circuit boards in accordance with fig. 2-3 and the
following procedures:

2-3

CAUTION

Be careful mot to scratch viewing surface of display circuit board in
the following steps.

NOTE

High impedance areas of circuit boards can be contamimated by 0ils and
salt from skin. This may degrade operation in high humidity
conditions; therefore, handle circuit boards by the edges onuly, and
remove shields (step 5 below) only if mecessary for replacement or
repair

(1) Gently pull peak-hold circuit board (1) until it clears switches,

(2) Grasp edges of functiom circuit board (2) and pull upvard to disemgage
from comnector pins at top of display and rear circuit boards (5 and

(3) Tilt function circuit bosrd (2) as required for access to component
side; then pull commectors (3 and 4) from pins on component side of function
circuit board (2). Remove function and peak-hold circuit boards (2 and 1) as an
assembly.

(4) Grasp edges of display circuit board (5) and pull upward from commector
at front of range circuit board (6).

(5) If necessary, remove shields (7 and 8) by grasping at edges near the two
pins and gently pulling away from circuit board.

(6) Set aside range and rear circuit boards (6 and 9) as an assembly.

b. Disassembly. Circuit board diszssembly is limited to removsl of the input
connector assembly as follows:

NOTE

In the following steps, unsolder and discomnect leads only from the
assembly (range circuit board or imput commector) that requires
replacement. Tag or otherwise identify leads before unsoldering, and
record lead routing to facilitate resssembly.

(1) Unsolder and disconnect violet wire (fig. 2-4) from lug of top, immer
fuse clip on rear circuit board.
(2) Pull free end of violet wire through fuse clip eyelet.

3) Unsolder leads of resistors R100 and RIO! at range circuit board (do not
discomnect leads at this time).

(4) Unsolder the single lug of input commector assembly at range circuit
board; them lift imput commector sssembly with attached parts from component side
of range circuit board.

(5) Unsolder and remove the violet wire and resistors R100 and RIDI from top
lugs of input conmector assembly.



1. Peak-hold PCB
2. Function PCB
3. Comnector
(black wire)
4. Comnector
(red wire)
5. Display PCB
6. Range PCB
7. Ramge shield
8. Function shield
9. Rear PCB

Figure 2-3. Printed Circuit Boards Removal
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Figure 2-4. Tnput Commector Assembly Removal

c. Cleaning. Remove contaminants from the range and function circuit boards
with demineralized vater and a soft brush (remove the display circuit board before
cleaning, and avoid getting excessive amounts of water on the switches). Dry with
clean, dry air at low pressure (15 psi maximum); then bake at 100 to 125 degrzes F
for 24 hours.

d. Reassembly. Reassemble and install the imput comnector assembly as follows:
NOTE

Make all electrical solder conmectioms with SN60 solder conforming to
Federal Specification QQ-8-571 unless otherwise specified.

(1) Connect one lead of resistor assembly RI0L to input connector lug shown
in fig. 2-4.

(2) Form a 0.25 inch offset in one lead of resistor R100; then conmect the
other lead to indicated input connector lug. Be sure the 0.25 inch portion of RLOO
lead does not extend below connector mounting surface. Solder resistor leads to
input commector lug.

(3) Connect and solder ome end of violet wire to remaining top lug of imput
connector.

(4) Pass free leads of resistors R100 and RI0I through respective holes in
component side of range circuit board; then press lugs of input commector assembly

into mounting holes in range cireuit board.

(5) Solder leads of resistors R100 and R101, and single metallic lug of
input conmector assembly, to range circuit board.

(6) Pass free end of violet vire through eyelet of top, imner fuse clip on
Tear circuit board. Then comnect and solder the violet wire to the fuse clip lug.
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e. Installation. Install the circuit boards in accordence with fig. 2-3 and
the following procedures:

CAUTION

Be careful mot to scratch viewing surface of display circuit board in
the following steps.

NOTE

High impedance areas of circuit boards can be contamimated by oils and
salt from skin. This may degrade operation in high humidity
conditions; therefore, handle circuit boards by the edges only.

(1) Install shields (7 and 8) by guiding pins on shields into respective
circuit board commectors; then press shields against circuit boards fully.

(2) Locate the "F" and "R" marks on the viewing side of the display circuit
board (5). Grasp edges of display circuit board and position over mating commector
at front of ramge circuit board (6) with "F" and "R" marks at front, right of
range circuit board. Then press pins of display circuit board into mating
comnector.

(3) Locate the pins marked "RED" and "BLACK" on the component side of the
function circuit board (2). Press commector (3) of bla:k wne onto pin marked
"BLAGK", and connector (4) of red wire onto pin marked

(4) Align connectors on function circuit board (2) with conmector pins at
top of display and rear circuit boards (5 and 9); then press function cireuit
board (2) onto connector pins.

(5) Guide peak-hold circuit board (1) over switches and push tabs into slots
at front of function and range circuit boards (2 and 6). Be sure bare leads o
components on pesk-hold circuit board (1) are centered betveen terminals of
switches on function and ramge circuit boards (2 and 6).

Chapter 3. PERFORMANCE VERIFICATION

3-1. INTRODUCTION. This chapter contains procedures used to verify digital
multimeter p ions. y calibration adjustment procedures
are included.

3-2. PERFORMANCE TESYS. The performence tests are used to compare digital
multimeter performance with the list of specifications given in Section I of the
separate Operator’s Msnual. Performance tests are recommended for incoming
inspection, periodic maintensnce, snd to verify specifications prior to critical
use. If the digital multimeter fails any test, calibration adjustment and/or
repair will be required. The digitsl multimerer being tested will be referred to
a8 the UUT (unit under test).

a. Initial Procedure. Each of the following performance tests assume that the
following conditions exist:

(1) The UUT has been zllowed to stabilize and will be tested at an smbiemt
temperature of 64 to 82 degrees F (18 to 28 degrees C), with less than 90%
relative humidity.

(2) The fuses and battery have been checked and, if necessary, replaced,

(3) Set the UUT switches to the following positions:

POWER - on
PEAR HOLD - off
Slide switch B

All other switches - out

b. Display Test. Use the following procedure to verify the proper operation of
a1l UUT duplay indications except "B (battzry)

(1) Select the UUT ohms function and commect a short betweenm the COM input
terminal and the V-ohms input terminal. Then for each step in table 3-1, select
the UUT range indicated and verify that the corresponding decimal point position
and digit display in the table and the UUT display are the same.

DMM
CALIBRATOR

Figure 3-1. Voltage and Resistance Test Setup



Table 3-1. Display Test

(3) For each step in table 3~2 select the listed UUT range, program the DMM

calibrator for the corresponding UUT imput, and verify that the UUT displayed

value is within the limits listed.

Step TUT range UUT display
1 200 ohms 00.0%

2 % .000

3 20k 0.00

4 200k 00.0

5 2000k 000

6 204 0.00 (3

*One or two digits may eppear if a test
lead is used to conmect the two terminals.

(2) Select the 200-ohms range on the UUT.
(3) With input terminals still shorted, verify that the down arrow appears
in the UUT display.

(4) Disconnect short from UUT input terminals and verify that the up arrow
appears in the UUT display.

(5) Select the DC V function, 2V range on the UUT.

(6) Connect the equipment as shown in fig. 3-1.

(7) Program the DMM calibrator for a UUT input of -1.0 Vdc and verify that
the minus (-) sign appears in the UUT display.

(8) Verify that the UUT bargraph segments 0, 5, 10, 15, 20, and the first
segment above the 0 sre visibles

{9) Program the DMM calibrator for a UUT display of 1.888 and verify that
811 segments of each digit sppesr in the liquid crystal display.

(10) Program the DMM calibrator so that each possible number sppears in each
digit of the UUT display (3-1/2 digit).

(11) Select the ohms function on the UUT and verify that all the bargraph

segments are off.

_—

c. DC Voltage Test. Use the following procedure to verify the proper operation
of the DC V measurement functions: i

d

(1) Select the DC V function on the UUT.

(2) Conmect the equipment as shown in fig. 3-1

Table 3-2. DG Voltage Test

UUT input Display Bargraph
Step UUT range level limits segments
1 200m¥ Short -00.1 to 00.1 0+1
2 +170.0mV 169.7 to 170.3 1752
3 ~170.0mv -169.7 to -170.3 1752
4 ) +250 .0m¥ Overrange A1l 22 segments on
5 2v Short ~.001 to .001 0+1
6 +1.700V 1.697 to 1.703 1742
7 20V Short ~0.01 to 0.01 041
8 -17.00V -16.97 to -17.03 1742
9 200V Short ~00.1 to 00.1 041
10 +190.0V 189.7 to 190.3 1942
1 1000V Short 001 to 001 0+1
12 -900v -898 to -902 9+2

d. AC Voltage Test. Use the following procedure to verify the proper operation
of the AC V measurement functioms:

(1) select the AC V function on the UUT.

(2) Comnect a short between the COM and V-ohms input terminals on the UUT.

(3) Select each AC V range while observing UUT display. For each range, the
indication shall be 000 (with appropriate decimal point) within 2 counts for the
UUT digital and bargraph displays.

(4) Remove the short from UUT input terminals and commect the equipment as
shown in Fig. 3-1.

(5) For each step in table 3-3 select the listed UUT range, program the DM
calibrator for the corresponding UUT input, and verify that the UUT displayed
value is within the limits listed.



Table 3-3. AC Voltage Test

Table 3-4. Resistance Test

UUT input Display
Step  UUT range (obms) limits

1 200 ohms* Short 00.0

2 200 ohms* 1000 99.6

3 2% 1.000% .99

4 20k 10,00k 9.96

5 200Kk 1000k 9.6

6 2000k 1.,000K 9% to 1004
7 204 10.00M 9.89 to 10.11

UUT input  Input Display
Step  UUT range level  freq. limits*
1 200mv 170.0mV 40 Hz 168.6 to 171.4
2 1 kHz 168.6 to 171.4
3 5 Wiz 161.0 to 179.0
“ 2w 1.700v 40 Hz 1.686 to 1.714
5 1 Kz 1.686 to 1.714
6 5 kiiz 1,610 to 1.790
7 209 17.00v 40 Bz 16.86 to 17.14
8 1 iz 16.86 to 17.14
9 5 kiiz 16.10 to 17.90
10 200V 190.0V 40 Hz 188.5 to 191.5
11 170.0v 400 Bz 168.6 to 171.4
12 190.0V 1 Kz 188.5 to 191.5
13 190.0V 5 kiz 180.0 to 199.9
14 7500 750.0V 40 Hz 742 to 758
15 400 Bz 742 to 758

*The bargraph display shall correspond to the digital
display within +1 segment (42 segments between
1 kHz and 5 kiz).

e. Resistance Test. Use the following procedurs to verify the proper operation
of the resistance measurement functio

(1) Select the ohms function om the UUT.
(2) Connmect the equipment as shown in fig. 3-1.
(3) For each step in table 3-4 select the listed UUT range, program the DMM

calibrator for the corresponding UUT input, and verify that the UUT displayed
value is within the limits listed.

#$ubtract lead resistance on this range.

£. DC Curreat Test. Use the fhllovlng procedure

of the DC wA measurement functions

(1) Select the DC mA function on the UUT.

(2) Connect the equipment as shown in fig. 3-2.

to verify the proper operation

(3) For each step in table 3-5 select the listed UUT range, program the DMM
calibrator for the corresponding UUT input, and verify that the UUT displayed

value is within the limits listed.

Tsble 3-5. DC Current Test

TUT input Displey
Step UUT range level Limits*
1 200uA Short -00.1 to 00.1
2 200uA +170..0ud 16920 to 171.0
3 2mA -1.700mA -1.690 to -1.710
4 20ma +17.00mA 16.90 to 17.10
- 200mA ~170.0mA -168.6 to -171.4
6 2000mA +1.0004 991 to 1009

*The bargraph display shall correspond to the

digital display within +l segment

3-5




Current Test.
of the AC mA

Use the following procedure to verify the proper

(1) Select the AC mA function on the UUT.
(2) Comnect the equipment as shown in fig. 3-2.

(3) For each step in table 3-6 select the listed UUT range, program the DMM
calibrator for the corresponding UUT input, and verify that the UUT displayed
value is within the limits listed.

Table 3-6. AC Current Test

UUT input

level (at Display
Step UUT range 400 Hz) limits*
1 200uA Short 00.0 to 00.5
2 20004 170.0uA 166.9 to 173.1
3 204 1.700mA 1.669 to 1.731
4 20mA 17.00m4 16.69 to 17.31
5 200mA 170.0m4 166.9 to 173.1
6 2000mA 1.0004 980 to 1020

*The bargraph display shall correspond to the
digital display within +] segment.

h. Comtinuity Test. Use the following procedure to verify the proper operation
of the contimuity function:

(1) Select the ohms function and Zk range on the UUT.
(2) Comnect the test leads to the COM and V-ohms terminals on the UUT.
(3) With test leads open circuited, the UUT up arrow shall be displayed.

(4) Short the test leads together. The UUT up arrow shall disappear and the
down arrow shall be displayed.

(5) Depress the AC/DC function switch to activate the audible tome fumctiom.
(6) Momentarily short the test leads together and observe that the tome
sounds coincident with the UUT down srrow. The UUT up arrow may or may not be

displayed (the UUT responds to continuity of 50 microseconds or longer duration).

i. Peak Hold Test. Use the following procedure to verify proper operation of
the peak hold function:

(1) Set UUT controls as follows:

Function switches - V DC
Range switch - 20V

PEAK HOLD switch - off (out)
Slide switch -
POWER switch - oN

(2) Set function gemerator controls as follows:

FREQUENCY dial -

AMPLITUDE pushbutton - 0 dB

WAVEFORM switch - squarewave
RANGE control -x.

AMPLITUDE comtrol - (clockwise)
DC OFFSET conmtrol - OFF

POWER switch - ON

(3) Commect test leads from V-ohms and COM terminals of UUT to 600-oftm
output terminals of function generator.

(4) Observe UUT digital display. The display shall alternately indicate a
positive reading (Vp) and a negative reading (Vp) of spproximately 10-volts. Note
and record the display for Vp and Vg,

(5) set function gemerator RANGE control to the X 100 position.

(6) Depress PEAK HOLD switch on UUT.

(7) Observe UUT digital display. Digital display shall indicate the value Vy
from step (4) above within #1% of (Vg + 10) counts.

(8) Set slide switch on UUT to the "+" position.

(9) Observe UUT digital display. Digital display shall indicate the value Vp
from step (4) above within 1% of (Vy + 10) counts.

(10) Set function generator AMPLITUDE control to MIN (counterclockwiss)
position.

(11) Observe UUT digital display for 10 seconds after performing step (10)
above. Digital display shall not change by more than 10 counts in 10 seconds.

j. Pulse Detector Test. Use the following procedure to verify proper operation
of the pulse detector function:

(1) Set UUT controls as follows:

Function switches - Ohms DC
Range switch ~ 200k
PEAK HOLD switch - off (out)
POWER switch - ON



(2) Set funcrion gemerator controls as follows:

FREQUENCY dial - "5h

AMPLITUDE pushbutton - 0 d

WAVEFORM switch - squarewave
RANGE control - X

AMPLITUDE control - MAX (clockwise)
DC OFFSET control - OFF

POVER switch - N

(3) Conmect test leads from V-ohms and COM terminals of UUT to 600-ohm
ocutput terminals of function gemerator.

(4) Observe UUT display (disregard digital display indications). Up arrow
and down arrow shall both be visible.

(5) Select AC fumction om UUT.
(8) UUT buszer shall be on (audible).
(7) Disconnect either test lead from UUT input terminals.

(8) The UUT buzzer shall be off, and the down arrow on the display shall
disappear.
(9) Set function generator POWER switch to OFF, then disconnect test leads

from function generator.

k. Battery Indicator Test. Perform the following procedure to verify that the
indicator appears on the UUT display at the correct battery level:

(1) Remove battery from UUT (paragraph 2-3).
(2) Connect the equipment as shown in fig. 3-3.
(3) Set POWER switch of UUT to ON.
(4) Set MM controls as follows:

Function switches - V DC

Range switch - 20V

PEAR HOLD switch - off (out)

POWER switch -
(5) Set output of DMM calibrator for 6.25 display on DMM.
(6) Observe UUT display. The "B" symbol shall be visible.
(7) Set output of DMM calibrator for 7.50 display on DMM.
(8) Observe UUT display. The "B" symbol shall mot be visible.
(9) Set all POWER switches to OFF.
(10) Disconnect UUT from test setup.

(11) Install UUT battery (paragraph 2-3).

DMM
CALIBRATOR

Pigure 3-2, Curreat Test Setup
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Figure 3-3. Battery Indicator Test Setup



3-3. CALIBRATION. Perform calibration adjustments after circuit board
replacement, and immediately after a digital multimeter fails any part of the
performance tests in paragraph 3-2. Local using agencies may also require
calibration prior to critical use and/or on a periodic schedule. If a digital
multimeter fails any portion of the calibratiom procedure, discomtinue calibration
until digital multimeter repair has been completed.
&. Initial Procedure. Each of the following calibration adjustments assume
that the following conditions exist:
CAUTION
Place the digital multimeter on an insulated surface whemever it is
out of the case and turned on; otherwise, the digital multimeter may
be damaged.
(1) The digital multimeter has been removed from the case as described in
paragraph 2-2.
(2) The digital multimeter has been allowed to stabilize and will be
calibrated st an ambient temperature of 64 to 82 degrees F (18 to 28 degrees C).
(3) The fuses and battery have been checked and, if necessary, replaced.
(4) Set the digital multimeter switches to the following positions:
POWER - N
PEAK HOLD - off (out)
Slide switch g
All other switches - out
b. Functional Calibration. Use the following procedure to perform calibration
adjustments for all functioms except peak-hold:
(1) Select the V function on the digital multimeter.

(2) Commect the DMM calibrator to the digital multimeter ss shown in figure
3-1.

(3) For each step in table 3-7 select the listed digital multimeter functionm
and range, and program the DMM calibrator for the corresponding input level. Then
adjust the listed control until the digital multimeter displayed value agrees with
the value listed in table 3-7. Refer to fig. 3-4 for location of calibration

controls.

cio
(HOLE THROUGH
BOTTOM SHIELD]

Figure 3-4. Calibration Control Locations

Table 3-7. Functional Calibration Chart

Control
Step Function Range Input level (fig. 3-4) Display
1 e 200mV Short. RIIL Bargraph zero
segment only
2 e 200mv +200.0mV RI26 Segment sbove
bargraph "20"
3 ¢ 200mY +170.0m¥ R227 170.0
4 AC 200mV Short: R206 00.0
5 AC 200mV 170.0av, 203 170.0
1 kiz
6 Ac 2 1.7007, c101 1.700
1 Kz




(4) Disconnect digital multimeter from DMY calibrator.
. Peak-Hold Zero Ad]ustmznt. Use the following procedure to perform the
peak-hold zero adjustment
(1) Set the digital multimeter switches to the following positions:
Function switches - ¥V DC
Range switch - 20M-ohm
PEAK HOLD switch - on (in)
Slide switch -
POWER switch - oN

(2) Gently pull peak-hold circuit board (1, fig. 2-3) from pushbutton
svitches to gain access to wiring at rear of slide switch.

(3) Comnect & jumper from black wire at slide switch to frame (analog
ground) of either pushbutton switch assembly.

(4) Adjust R216 (fig. 3-4) for 0.00 display on digital multimeter, until
minus (-) sign flashes on and o

(5) Discommect jumper from pushbutton switch frame and commect to red wire
at slide switch. (The other end of jumper must still be comnected to black wire at

slide switch.)

(6) Adjust R212 (fig. 3~ A) Eor 0.00 display on digital multimeter, until
minus (-) sign flashes on and o

(7) Disconnect both ends of jumper from slide switch wires.

(B) Toggle the slide switch while observing digital multimeter display.
Digital multimeter shall display 0.00 +10 counts.

(9) If digital multimeter does not display 0.00 +10 counts, repeat steps (3)
thru (8) above as necessary.

(10) Set digital multimeter POWER switch to OFF.

(11) Install circuit board assemblies in case (paragraph 2-2).



