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SECTION I
IDENTIFICATION AND DESCRIPTION

1. Test Instrument Identification. This bulletin provides instructions for the
calibration of Digital Voltmeter, Hewlett-Packard, Model 3490A with probes K24-3490A
and K25-3490A. The manufacturer's manual was used as the prime data source in
compiling these instructions. The equipment being calibrated will be referred to as the TI
(test instrument) throughout this bulletin.

a. Model Variations. Variations among models are described in the text.

b. Time and Technique. The time required for this calibration is approximately 2
hours, using the dc and low frequency technique.

2. Forms, Records, and Reports

a. Forms, records and reports required for calibration personnel at all levels are
prescribed by TB 750-25.

b. Adjustments to be reported are designated (R) at the end of the sentence in which
they appear. When adjustments are in tables, the (R) follows the designated adjustment.
Report only those adjustments made and designated with (R).

3. Calibration Description. TI parameters and performance applications which pertain
to this calibration are in|table 1]

Table 1. Calibration Description.

Test instrument
parameters Performance specifications

Dc voltage: Range: 0to 1000 V in 5 ranges (probes 0 to 10,000 V)1
Accuracy: 0.1 Vrange: +(0.013% of reading + 0.005% of range)
1 V range and above: + (0.013% of reading + 0.002% of range) (probes + 0.5%)>2

Ac voltage: Range : 0 to 1000 V in 4 ranges, 20 Hz to 250 kHz
Accuracy : 20 to 50 Hz, +(0.4% of reading +0.06% of range)
(K25-3490A probe £0.5% at 1000 V, 20 to 100 Hz)
50 Hz to 100 kHz, +(0.1% of reading +0.03% of range)
(K25-3490A probe +5.0% at 1000 V, 100 to 400 Hz)
100 to 250 kHz, +(0.75% of reading +0.07% of range (on 1 and 10 V ranges only)

See footnotes at end of table.




Table 1. Calibration Description - Continued
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Test instrument

parameters Performance specifications
Ratio (option 080) Accuracy : * (A% of reading + B% of input range) +| Ext ref range |[X C% of input range
dc/dc measurement I: ; voltage
Ext Ref Input range
Range 0.1V 1V, 10V 100V, 1000V
A B C A B C A B C

10V 0.007% | 0.005% | 0.002% | 0.002% [ 0.003% | 0.002% | 0.007% | 0.003% | 0.002%
1V 0.008% | 0.015% | 0.003% | 0.003% [ 0.012% | 0.003% | 0.008% | 0.012% | 0.003%

ac/dc measurement Accuracy : 10 V ext ref range: same as ac voltage accuracy

1V ext ref range : Add 0.01 to % of range ac voltage accuracy

Ohms

Range : 0 to 10,000 kQ in 6 ranges

Accuracy : =+ (% of reading + % of range)
kQ range: (0.015 + 0.005)

1, 10, 100 kQ ranges: (0.015 + 0.002)
1000 kQ range: (0.02 + 0.002)
10,000 kQ range: (0.04 + 0.002)

INot calibrated above 1000 V dc.
2K25-3490A probe derated from 0.25%.

SECTION II
EQUIPMENT REQUIREMENTS

4. Equipment Required. dentifies the specific equipment to be used in this
calibration procedure. This equipment is issued with Secondary Transfer Calibration
Standards Set AN/GSM 286; AN/GSM-287; or AN/GSM-705. Alternate items may be used
by the calibrating activity. The item selected must be verified to perform satisfactorily
prior to use and must bear evidence of current calibration. The equipment must meet or
exceed the minimum use specifications listed in The accuracies listed in
provide a four-to-one ratio between the standard and TI. Where the four-to-one ratio cannot
be met, the four-to-one accuracy will be listed, and the actual accuracy of the equipment
selected is shown in parenthesis.

5. Accessories Required. The accessories required for this calibration are common
usage accessories, issued as indicated i above, and are not listed in this
calibration procedure. The following peculiar accessory is also required for this calibration:
DC power supply, Elgar, model DCS40-30EM10.
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Table 2. Minimum Specifications of Equipment Required
Manufacturer and model

Common name Minimum use specifications
(part number)
CALIBRATOR Range: 0to 1050V ac Fluke, Model 5720A (5720A) (p/o
Frequency: 20 Hz to 250 kHz MIS-35947); w amplifier, Fluke
Accuracy: 0.0325% 5725A/AR (5725A/AR)

Range: 0to 1000 V dc
Accuracy  +0.00375%

Resistance:

Range: 0to 1 MQ

Accuracy: +0.00425%

10 MQ

Accuracy: +0.0105% (0.015%)
DC VOLTAGE DIVIDER Range: 10:1 ESI Model, RV722 (RV722)
Accuracy: * 0.00175%
MULTIMETER Range: 0to 10V dc Agilent, Model 3458A
Resolution: 1 uV (3458A)

SECTION III
CALIBRATION PROCESS

6. Preliminary Instructions

a. The instruction outlined iﬂ, paragraphs é and 7 are preparatory to the calibration
process. Personnel should become familiar with the entire bulletin before beginning the
calibration.

b. Items of equipment used in this procedure are referenced within the text by common
name as listed in[table 2

c. Unless otherwise specified, verify the result of each test and, whenever the test
requirement is not met, take corrective action before continuing with the calibration.
Adjustments required to calibrate the TI are included in this procedure. Additional
maintenance information is contained in the manufacturer's manual for this TI.

d. Unless otherwise specified, all controls and control settings refer to the TI.

7. Equipment Setup

WARNING
HIGH VOLTAGE is used or exposed during the performance
this calibration. DEATH ON CONTACT may result if
personnel fail to observe safety precautions. REDUCE
OUTPUT(S) to minimum after each step within the
performance check where applicable.
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a. Remove TI from protective cover as required for adjustments.
b. Connect TI to a 115 V ac source.
c. Energize TI and allow at least 30 minutes for warm-up and stabilization.

Position TI controls as listed in (1) through (3) below:

(1) FUNCTION switch to DC.

(2) RANGE switch to.1V.

(3) Connect shorting link between GUARD and LOW INPUT.

e. Short INPUT terminals. If necessary, adjust A1R429 (rear of TI)) for a 0
+0.000002 indication. Remove short.

f. Set RANGE switch to 10 V.
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Figure 1. Top interior view - adjustment locations.
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8. Dc Volts

a. Performance Check

CAUTION
Always reduce input voltage to TI to minimum before changing
RANGE switch settings.

(1) Connect TI to calibrator.

(2) Set calibrator output for 10 V de. If TI does not indicate between 09.9985 and
10.0015 V de, perform b (1) through (13) below.

(3) Reverse leads at TI input and repeat (2) above for a negative indication on TI.
(4) Adjust calibrator output for a 1 V dc.

(5) Set TT RANGE switch to 1V. If TI does not indicate between 0.99985 and
1.00015 V dc, perform b (14) below.

(6) Repeat technique of (4) and (5) above for settings and indications listed in
TI will indicate within limits specified.

Table 3. Dc Voltage (0.1 V through 1000 V Ranges)

Test instrument
Calibrator RANGE Indications

output switch settings (V dc)

(V de) ™ Min Max Adjustments
0.1 0.11 0.099982 0.100018 See footnote 1
0.05 0.1 0.049989 0.050011 See footnote 1
0.01 0.1 0.009994 0.010006 See footnote 1
0.5 1 0.49992 0.50008
0.1 1 0.09997 0.10003
1.0 10 00.9997 01.0003
5.0 10 04.9992 05.0008

10.0 100 009.997 010.003
50.0 100 049.992 050.008 .- -
100.0 100 099.985 100.015 b(15) below
100.0 1000 0099.97 0100.03 .- .-
500.0 1000 0499.92 0500.08
1000.0 1000 0999.85 1000.15

1If TT indications are not within specifications for 0.1 V range, perform 8 a (7) through (11) below.

(7) Disconnect all inputs from TI and short TI INPUT terminals.

(8) Set FUNCTION switch to TEST and RANGE switch to 6.

(9) Record amount and polarity of offset indication on TI.

(10) Remove short and connect calibrator to TI INPUT terminals in reversed polarity

and adjust calibrator output for -10 V dc.

(11) If TI does not indicate between -0999.65 and -1000.35 after algebraically
subtracting the offset recorded in (9) above, perform b (16) below.
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b. Adjustments

(1) Connect multimeter between A1A1TPA and INPUT LOW terminal.
(2) Turn SAMPLE RATE control fully ccw to HOLD position.

(3) Adjust A1A1R210 INT ZERO ADJ (fig. 1)|for a 0 +150 uV dc indication on
multimeter. Disconnect multimeter.

(4) Set FUNCTION switch to DC, RANGE switch to 10V, and SAMPLE RATE
control to FAST.

(5) Connect calibrator to TT INPUT terminals and adjust calibrator output for +1.0
mV dc.

(6) Adjust A1A1R225 DETECT LEVEL for a maximum reading on TI
display. Note reading.

(7) Reverse polarity of TI input and adjust A1A1R228 TURNOVER [(fig. 1) for
reading noted in (6) above. Continue reversing input polarity and adjusting A1A1R228
TURNOVER until both positive and negative readings are equal (R).

(8) With 1.0 mV dc applied to TI, adjust AIA1R225 DETECT LEVEL (fig. |l) for a TI
display of + 00.0010 (R).

(9) Connect calibrator in reverse polarity to TI INPUT. Adjust calibrator output for
a+10V dc.

(10) Adjust A1A1R311 +REF (fig. |l) for a +10.0000 V indication on TI (R).
(11) Set FUNCTION switch to TEST and RANGE switch to 3.

(12) Adjust A1A1R317 -REF|(fig. 1) for equal plus and minus indications (0.99995 +1
count). The last digit must be between 2 and 9 (R).

(13) Set FUNCTION switch to DC, RANGE switch to 10V, and repeat (9) through
(12) above until tolerances listed in (10) and (12) above are met.

(14) Adjust A2R15 1V ADJUST| (fig. 1) for a 1.00000 V indication on TI (R).

(15) Adjust A2R3 100 V ADJUST|(fig. 1) for a 100.000 V indication on TT (R).

(16) A2R16 0.1V ADJUST ) for a -1000.00 indication on TI (plus or minus offset
noted in 8 a (17) above) (R).
9. Ac Volts

a. Performance Check

(1) Connect TI to calibrator.
(2) Set TI FUNCTION switch to AC and RANGE switch to 1V.

(3) Set calibrator output to 1 V ac at 50 kHz. If TI indication is not between 0.99870
and 1.00130 V ac, perform b (1) below.

(4) Set calibrator output frequency to 100 Hz. If TI indication is not between
0.99870 and 1.00130 V ac, perform b (2) below.
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(5) Set TI RANGE switch to 10 V and set calibrator output amplitude to 10 V ac. If
TI indication is not between 9.9870 and 10.0130 V ac, perform b (3) below.

(6) Set calibrator output to 10 V ac at 50 kHz. If TT indication is not between 9.9870
and 10.0130 V ac, perform b (4) below.

(7) Set TT RANGE switch to 100V and set calibrator output amplitude to 100 V ac
at 100 Hz. If TT indication is not between 99.870 and 100.130 V ac, perform b (5) below.

(8) Set calibrator output to 100 V ac at 50 kHz. If TI indication is not between
99.870 and 100.130 V ac, perform b (6) below.

(9) Repeat technique of (7) and (8) above for calibrator frequencies and RANGE
switch settings and indications as listed 1

Table 4. Ac Volts Accuracy

Calibrator Test instrument
Output RANGE Indications
Output voltage switch settings

frequency (V ac) (V ac) Min Max

20 Hz 1.0 1 0.99540 1.00460

10 kHz 1.0 1 0.99870 1.00130

10 kHz 10.0 10 09.9870 10.0130

20 Hz 10.0 10 09.9540 10.0460

20 Hz 100.0 100 099.540 100.460

10 kHz 100.0 100 099.870 100.130

10 kHz 500.0 1000 0499.20 0500.80
100 Hz 500.0 1000 0499.20 0500.80

20 Hz 500.0 1000 0497.40 0502.60
250 kHz 1.0 1 0.99180 1.00820
250 kHz 10.0 10 9.918 10.082

b. Adjustments

(1) Adjust A6R32 1V HF ADJ|(fig. 1) for 1.00000 indication on TI (R).

(2) Adjust A6R27 1V LF ADJ for 1.00000 indication on TI. Repeat a (3) and
(4) above until indications are correct (R).

(3) Adjust A6R28 10V LF ADJ[(fig. 1) for 10.0000 indication on TI (R).

(4) Adjust A6C27 10V HF ADJ for 10.0000 indication on TI. Repeat a (5)
and (6) above until indications are correct (R).

(5) Adjust A6R3 100V LF ADJ[(fig. 1) for 100.000 indication on TT (R).

(6) Adjust A6C6 100V HF ADJ for 100.000 indication on TI. Repeat a (7)
and (8) above until indications are correct (R).

10. Dc/dec Ratio (Option 080 Only)

a. Performance Check

(1) Position controls as listed in (a) through (c) below:



TB 9-6625-1942-24

(a) FUNCTION switch to TEST.
(b) RANGE switch to 4.
(¢) RATIO switch to EXT REF 10V.

(2) Short TI EXT REF HIGH and LOW terminals together.

(3) Connect calibrator to TI INPUT terminals and set output to +10 V dec. TI will
indicate 0 £0.0001 V.

(4) Reverse polarity of calibrator output. TI will indicate 0 £0.0001 V.

(5) If (3) and (4) above are not within specified limits, perform b (1) below.

(6) Set RATIO switch to EXT REF 1V and repeat (3) and (4) above. If TI does not
indicate within specified limits, perform b (2) below, as necessary.

(7) Remove short from TI EXT REF terminals and connect calibrator to
EXT REF terminals.

(8) Set calibrator to 1 MQ.

(9) Connect calibrator to TT INPUT terminals, and adjust output for a positive and
then negative 10 V to TI. If TI does not indicate 0 + 0.0005 V, perform b (4) below.

(10) Remove calibrator from TI and position controls as listed in (a) through (c) below:

(a) RATIO switch to INT REF.
(b) FUNCTION switch to DC.
(¢) RANGE switch to 10V.

(11) Connect equipment as shown in figure 2

CALIBRATOR \ DC VOLTAGE DIVIDER

O 0O 0O O D4

jfiicctt s —

Tl

—_ 1
I I EXT REF IMPLIT l]
HIGH LOW | oy HIGH

5

Lt |

Figure 2. Dc/dc ratio - equipment setup.
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(12) Adjust dc voltage divider to 1.000000
(13) Set calibrator output to +10 V dc.
(14) Set RATIO switch to EXT REF 10V. Record TI indication.

(15) Reverse polarity of both the INPUT and EXT REF terminals on TI. If TI
indication is not within +1 count of reading recorded in (14) above, perform b (5) below.

(16) Set calibrator output to 1.0 V and set RATIO switch to EXT REF 1V. Record
TI indication.

(17) Reverse polarity of both the INPUT and EXT REF terminals on TI. If TI
indication is not within +1 count of reading recorded in (16) above, perform b (6) below.

(18) Repeat (15) through (17) as required.

(19) Set RATIO switch to EXT REF 10V.

(20) Adjust output of calibrator to 10 V dec.

(21) If TI does not indicate between 9.9993 and 10.0007, perform b (7) below.
(22) Adjust output of calibrator to 1.0 V dc.

(23) If TI does not indicate between 9.9982 and 10.0018, perform b (8) below.
(24) Position controls as listed in (a) through (c) below:

(a) RATIO switch to INT REF.
(b) FUNCTION switch to TEST.
(¢ RANGE switch to 3.

(25) The TI will alternately indicate a positive and negative reading between 0.99992
and 0.99999 +1 count. Record both indications. If TI does not indicate within
specifications, perform b (9) below.

(26) Set RATIO switch to EXT REF 10V and adjust calibrator output for a 10 V
output. TI will indicate the same as recorded in (25) above. Record positive indication. If
TI does not indicate as stated in (25) above, perform b (9) and (10) below.

b. Adjustments

(1) Adjust A13R17 OFFSET ) for 0 indication on TI. If the display goes into
overload, reverse polarity of calibrator and adjust A13R17 OFFSET 3 in the opposite
direction for a 0 indication on TI (R).

(2) Adjust A13R8 OFFSET 1 (fig. ]) for 0 indication on TT with positive and negative
10 V applied to INPUT terminals of TT (R).

(3) Repeat (1) and (2) above until TI indicates 0 £0.0001 V for both positive and
negative inputs on both 1 V and 10 V EXT REF ranges.

(4) Adjust A13R7 BIAS ADJ for 0 indication on TI with both positive and
negative 10 V input applied from calibrator (R).

10
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(5) Adjust A13R17 OFFSET 3 until TI indicates +1 count of value recorded in
a (15) above, while reversing polarity of the inputs at both the INPUT and EXT REF
terminals on TI (R).

(6) Adjust A13R8 OFFSET 1 until TT indicates +1 count of value recorded in
a (17) above, while reversing polarity of the inputs at both the INPUT and EXT REF
terminals on TI (R).

(7) Adjust A13R14 10V ADJ|(fig. 1) for +10.0000 indication on TI (R).
(8) Adjust A13R12 1V ADJ[(fig. 1) for +10.0000 indication on TI (R).

(9) Adjust ATAIR317 -REF[(fig. 1) until TI alternately indicates between +0.99992
and £0.99999. Positive and negative indications must be equal +1 count. After
adjustments, record indications (R).

(10) Adjust A13R19 OFFSET 301 for an indication equal to the average of
readings recorded in a (26) and (27) above (R).

(11) Adjust ATATR317 -REH (fig. 1) for positive indication equal to positive indication
recorded in a (26) above. Indication should be within +1 count of indication recorded in a
(17) above and between 0.99992 and 0.99999 (R).

11. Ac/dc Ratio (Option 080 Only)

a. Performance Check
(1) Connect equipment as shown 1

(2) Set RATIO switch to EXT REF 1V and adjust power supply for a 0.10000 V dc
indication on multimeter.

(3) Set FUNCTION switch to AC and RANGE switch to 1V.

(4) Adjust calibrator output to 100 mV at 100 Hz. TI will indicate between 0.99860
and 1.00140.

(5) Repeat technique of (3) and (4) above, using RANGE switch settings and
indications listed i

11
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CALIBRATOR

MULTIMETER
EBEBEE
ocooe 6 GEs & 8 DO0 DEE BE B8 8
22892 o6 00 558 288 20 O
Ooom @69 DE0 | 0oo0 oes BE Fo
TI
_\l DC POWER SUPPLY
= E. aaae o & D D - C———————
4 g ___ A O O 5 ] 1 EXTREF  INPUIT []
HIGH LOW LOV HIGH
//" o @ i s th 4
I | I

Figure 3. Ac/dc Ratio - equipment setup.

Table 5. Ac/dc Ratio Accuracy

Test instrument Applied voltage Test instrument
switch settings (V) ac Voltage dc voltage indications

RATIO RANGE W) W) Min Max
EXT REF 1V 1 0.5 0.5 0.99860 1.00140
EXT REF 1V 1 1.0 1.0 0.99860 1.00140
EXT REF 1V 1 1.0 1.2 0.83210 .083456
EXT REF 10V 10 1.0 1.0 09.9870 10.0130
EXT REF 10V 10 5.0 5.0 09.9870 10.0130
EXT REF 10V 10 10.0 10.0 09.9870 10.0130
EXT REF 10V 10 10.0 12.0 0.83220 .083446

b. Adjustments. No adjustments can be made.
12. Ohms

a. Performance Check

(1) Set FUNCTION switch to TEST and RANGE switch to 7.

(2) Short Q SIGNAL terminals on TI. If TI does not indicate between -9000.0
and -10400.0 perform b (1) below.

(3) Set FUNCTION switch to Q and RANGE switch to 1K.

(4) Connect calibrator to TI INPUT terminals and Q SIGNAL terminals in a four
wire measurement configuration. Connect TT GUARD to INPUT LOW and calibrator
GUARD to LOW terminal.

12
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(5) Set calibrator to 1 kQ. Set calibrator error control for a calibrator indication
matching TI indication. If calibrator error display does not indicate within +0.017%,
perform b (2) below.

NOTE
Set calibrator to zero ohm and record TI indication. Subtract
recorded indication from indication obtained in (6) below for
final indication on .1 kQ range.

(6) Set RANGE switch to .1KQ and calibrator to 100 Q. Set calibrator error control
for a calibrator indication matching TI indication. If calibrator error display does not
indicate within £0.020%, if necessary, repeat b (2) for an intolerance condition on both ranges.

(7) Set RANGE switch to 10K and calibrator to 10 kQ. Set calibrator error control
for a calibrator indication matching TI indication. Calibrator error display will indicate
within £0.017% or less.

(8) Set RANGE switch to 100K and calibrator to 100 kQ. Set calibrator error
control for a calibrator indication matching TI indication. If calibrator error display does
not indicate within £0.017%, perform b (3) below.

(9) Set RANGE switch to 1000K and calibrator to 1000 kQ. Set calibrator error
control for a calibrator indication matching TI indication. Calibrator error display will
indicate +0.022%.

(10) Set RANGE switch to 10000K and calibrator to 10 M. Set calibrator error
control for a calibrator indication matching TI indication. If calibrator error display does
not indicate within +0.042%, perform b (4) below.

b. Adjustments

(1) Adjust A7R5 OHMS (fig. J1) for an indication of -9700.0 on TI (R).

NOTE
TIs with serial numbers below 1211A00656 may not have
adjustments.

(2) Adjust A7R14 1K for an indication of the actual value of calibrator
resistance (R).

(3) Adjust A7R16 100K w for an indication of the actual value of calibrator
resistance (R).

(4) Adjust A7R18 10000K for an indication of the actual value of calibrator
resistance (R).

13
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13. Probe Accuracy

a. Performance Check

NOTE
This paragraph to be performed only on TI models supplied
with high voltage probe.

CAUTION
LOW and GUARD input terminals must be securely connected
to TI chassis to prevent accidental damage to TI.

(1) Set FUNCTION switch to DC and RANGE switch to 10V.
(2) Connect high voltage probe to TI.

(3) Connect high voltage probe tip and ground lead to calibrator.
(4) Set calibrator output for a nominal 1000.0 V dc output.

(5) Adjust calibrator error control for a 1.0000 V indication on TI. If indicated error
1s not within +0.25% (£0.5% for K25-3490A probe), perform b below.

NOTE
Perform (5) through (9) below for K25-3490A probe only.

(6) Set calibrator output for a nominal 1000.0 V ac output at 20 Hz.

(7) Adjust calibrator error control for a 1.0000 V ac indication on TI. Calibrator
error display will indicate +0.5%.

(8) Repeat (7) above at 120 and 400 Hz. Calibrator error display will indicate £0.5%.
b. Adjustments

(1) Adjust calibrator for 1000 V dc output.

(2) Adjust R4 (K24-3490A probe) or R5 (K25-3490A probe) for a 1.0000 V dc
indication on TI (R)).

14. Final Procedure

a. Deenergize and disconnect all equipment and reinstall protective covers on TI.

b. Annotate and affix DA label/form in accordance with TB 750-25.

14
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27. Text

This is the text for the problem below line 27.
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