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. JAPANESE INDUSTRIAL STANDARD JIS
Testing Methods for Digital Voltmeters C 1003-1976
(Reaffirmed: 1984)
1. Scope
This Japanese Industrial Standard specifies testing method for digital
voltmeters which display digital indication of d.c. voltage by means of
accommodated AD converter.
This standard is also applicable to digital measuring instruments which
measure d.c. voltages, a.c. voltages and currents, and resistances utilizing
i such digital voltmeters.

2. Definitions

For the purpose of this standard, in addition to the definitions
. specified in JIS C 1002, the following principal definitions shall apply:

(1) =zero position adjuster An adjuster which sets the indicated value to
zero when the input is made to zero under operating condition,
without overhauling the instrument under test.

(2) Protective earth terminal An earth terminal connected to conductive
parts of an instrument provided for the purpose of safety.

(3) Warm-up time Necessary period of time from switching in the power
source to the instrument under test to such instant that all the
performances of the instrument under test satisfy the expressed
specification.

(4) preliminary adjustment Such operation carried out before the test,
in accordance with manufacturer's instruction, without overhauling
the instrument under test and also using other apparatus than
attached ones, that the adjusting element is so adjusted that the
instrument under test operates within the expressed limits of error.

’ (5) measurand Quantity to be measured

(6) effective measuring range A range within the rated range where
the measurement can be made within specified limits of error.

(7) error The difference between a measured value and the true value
of the quantity measured.

Applicable Standards:
JIS C 1002-Glossary of Terms Used in Electronic Measuring Apparatus
JIS C 1301-Insulation Resistance Testers (Magneto Generator Operated)
. JIS C 1302-Insulation Resistance Testersr (Battery Operated)

JIS C 1303-High Insulation Resistance Meters
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intrinsic error The error which is obtained under the standard

test condition.

operating error The error which is obtained under rated operating

condition.

limit of error The limits of error assigned by the manufacturer on

the measured value of an 1nstrument operating under specified
condition.

resolution The minimum change in a measurand that can be read on
the measured value.

drift The generally slow, continuous, and undesirable deviation on

the indicated value of instrument under test during a specified period

of time. Provided that all the conditions are maintained unchanged.

commutation point The point within each representation unit at

which the indicating value(output signal) jumps from one value to the
adjacent one when the value of input quantity jis varied.

input bias current A constant current which floWs through input

terminals regardless of the magnitude of input signal,

signal source resistance The series resistance when the equivalent

output circuit of a signal source is expressed by a voltage source
with internal resistance of zero and a series resistance,

3. Requirements for Tests

3.1
out as

(1)

(2)

3)

Preparation for Tests The preparation for tests shall be carried

(4)

described below in the given order.

The test specimen is placed as in specified posture or in normal
service, and connected to the earth and accessories as specified.
In this procedure, enough care is taken to avoid influences caused
by external induction, noise, etec.

It is desirable to allow the test specimen to stand under the
standard testing (environmental) condition or under environment
close thereto for at least 2 h before switching on the power
source,

The warm-up is carried out for a specified pemod of time by
switching on the power source. If the period is not specified, the
warm-up is made for 15 min,

The specified preliminary adjustments are carried out,
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3.2 Standard Testing Conditions The standard testing conditions shall

be as follows:

(1) Temperature: 20 + 1°C or specified temperature (23°C or 25°C)

t+ 1°C
(2) Humidity: Relative humidity of 45 to 75 %
(3) Posture: Specified posture or that in normal use
(4) Power source voltage: Specified power source voltage + 1 %

(5) Wave form of power source: Substantially sinusoidal wave without
including pulses.

(6) Power source frequency: Specified power source frequency
+1%.

(7) No magnetic field, electric field, vibration nor shock

If no doubt arises on the judgement, tests may be carried out under
the conditions close to the standard testing conditions given above.

4. Intrinsic Error Test

This test shall be carried out under the standard testing conditions.

4.1 Standard Testing Procedure

(1) The preparation for tests specified in 3,1 shall be carried out.

(2) The test of specimen having two or more measuring ranges shall be
started on the measuring range with maximum sensitivity and then
on the measuring range with next sensitivity in such order.
Provided that readjustment of zero position shall not be carried out
at the time of changing over the measuring range.

(3) The test shall be carried out at each necessary testing point
observed from the indicated value. For d.c. instruments the test
shall be carried out on both of positive polarity and negative
polarity. For a.c. instruments the test shall be carried out at the
reference frequency which is spec1f1ed among the frequencies given

in Table 1.
Table 1
50 Hz 60 Hz 400 Hz
1kHz 10 kHz 100 kHz

1 MHz 10 MHz

(4) If no doubt arises on the judgement, some parts of the standard
testlng procedure may be omitted.
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4,2 When Measuring D.C. Voltage

(1) The test shall, as a rule, be made by the method as given in (a)
or (b) of Figure 1.

(2) The stability and ripple percentage of d.c. power source for the
method of Figure 1 (a) shall be such that calibration of the test
specimen can be made within necessary accuracy.

(3) The accuracy of the standard d.c. voltage measuring device for
the method of Figure 1 (a) shall be such that the test specimen can
be calibrated within necessary accuracy.

(4) The accuracy of the d.c. standard voltage generating device for

the method of Figure 1 (b) under service state (actually loaded)
shall be such that the test specimen can be calibrated within

necessary accuracy,
Figure 1 ' ' ’

(a)

D.C, power Test
source specimen

Standard d.c.
voltage mea-
suring device

(b)

D.C, standard Test

voltage gen-
erating device specimen

(5) The intrinsic error shall be obtained as follows: .
The values of measurand at the commutation points lying above and
below the testing point are obtained when the measurand is in-
creased and also when decreased, the difference which is the
largest one in absolute value among from the differences between
such commutation points and the test point is obtained, the value
of difference so obtained is regarded as the maximum value of the
intrinsic error at that test point. For example, the maximum
value of intrinsic error when the test shows the results as
illustrated in Figure 2, is 100 - 100,8 = -0.8 (V).
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Figure 2
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—> Input voltage
The maximum value of intrinstic error =
100 (test point) - 100.8 = -0.8 (V)
(6) When the resolution of test specimen is sufficiently better than the
limits of error under the standard testing condition, the intrinsic
. error may be obtained in such a manner, that a known measurand

is applied to the specimen and the input value is subtracted from
the indicated value on the test specimen.

4.3 When Measuring D.C. Current

(1) The test shall, as a rule, be made by the method as given in (a)
or (b)of Figure 3.

(2) The stability and ripple percentage of d.c. power source for the
method of Figure 3 (a) shall be such that calibration of the test
specimen can be made within necessary accuracy.

(3) The accuracy of the standard d.c. current measuring device for
the method of Figure 3 (a) shall be such that the test specimen
can be calibrated within necessary accuracy. '

(4) The accuracy of the d.c. standard current generating device for
the method of Figure 3 (b) under service state (actually loaded)
. shall be such that the test specimen can be calibrated within
necessary accuracy.

Figure 3
(a)
Standard d.c.
current mea- (b)
suring device
D.C, standard Test
i current gen-
J erating device specimen
D.C. power|[ Test
source specimen

(5) The determination of intrinsic error shall follow 4.2 (5) or (6).
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