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Power requirements of this product have been changed and the relevant sections of the Operation
Manual should be revised accordingly.

(Revision should be applied to items indicated by a check mark [¥7)

] Input voltage

The input voltage of this product is VAC,

and the voltage range is to VAC. Use the product within this range only.
] Input fuse

The rating of this product's input fuse is A, VAC, and

wmmpmssmmeswmm  WARNING e

- To avoid electrical shock, always disconnect the AC
power cable or turn off the switch on the switchboard
before attempting to check or replace the fuse.

- Use a fuse element having a shape, rating, and
characteristics suitable for this product. The use of a fuse
with a different rating or one that short circuits the fuse
holder may result in fire, electric shock, or irreparable
damage.

[ AC power cable

The product is porvided with AC power cables described below. If the cable has no power plug,
attach a power plug or crimp-style terminals to the cable in accordance with the wire colors
specified in the drawing.

massasmmesmmsn. \WARNING e

- The attachment of a power plug or crimp-style terminals
must be carried out by qualified personnel.

~
] without a power plug [J without a power plug

Blue (NEUTRAL) White (NEUTRAL)
Brown (LIVE) Black (LIVE)

Green/Yellow (GND) Green or Green/Yellow (GND)

[J Plugs for USA (1 Plugs for Europe

[] Provided by Kikusui agents

Kikusui agents can provide you with suitable AC power cable.
For further information, contact your Kikusui agent.

[D Another Cable ]

(© 1998 Kikusui Electronics Corporation  Kikusui Part No. Z9-000-027 1B001681
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1. GENERAL

The Kikusui Model 123B VOLT-OHM METER is &8 versatile instruments which
neasures DC volts, AC volts, and ohms. The instrument employs asolid-state

electronica, consumes less power, and is compact and light.

The same scalss ars used for both DC and AC. The scales are of unifomm
divisions and easily readable. LED's (light enitting diodes) arse
provided for clear distinction between scale "1" and scale “3". Thens
LED's are interlocked with ths RANGE switch. This provision almost
perfectly sliminates possible mistakes of reading a wrong acale with
respect to sstting of the RANGE switch.

When the OHMS button is depressed for resistance measursment, the LED of
the ohmmeter scale lights.

The DC voltage measuring circuit incorporates an automatioc polarity

switching feature (AUTO POLARITY fsature). The polarity of the measursd
DC voltage is indicated by LED's on the meter panel.

The DC voltmeter covers a total range of 3 mV - 300 V which is divided

into 9 ranges in 1-3-1-3 mequence.

The AC voltmeter covers a total range of 3 mV « 300 V rma (~50 ~ 52 dBa)
which is divided into 9 ranges in an equal progression of 10-dBm step.

The ohmmeter covers a total range of 0.1 R - 1000 MQ which is divided

into 9 ranges.

The measuring terminal of the instrument is isolated from the casing.



2.

Instrument names
Model No.:

Indicating meter:

(1) DC voltmater

Polarity:

Measuring ranges:

Input resistanoce:

Input cepacitance:

Accuracys

Maximum input voltage:

(2) AC voltmeter

Measuring ranges:

SPECIFICATIONS

VOLT-OHM METER

Kodel 123B.

Scale length 105 mm, three colors,

FS 1 mA 1.0/3.1 graduation.

dBm scale with 1 mW 600 Q as referencs.

Ohms scale

Automatio polarity switching. FPolarity
indicated by LED on meter panel.

%0/100/300 m¥ and
1/3/10/%0/100/300 ¥
(total 9 ranges)

10 ¥ (for all ranges)

Not higher than 65 pF
(Not higher than 130 pP when Model 973
Test Prod is used)

+3% r.S.

300 V when no AC component is included.
300 V (at peak valus) when AC component
is included.

RMS scale ... 30/100/300 nV and 1/3/10/
30/100/300 V
(total 9 ranges)



Input resistances

Input capacitances

Maximum input voltage:

30 m¥ ~ 1 V rangss
AC components

DC components

3V - 300 V ranges
AC component:

DC component:
Accuraocy:

Frequency response:

10 Bz - 2 MHx:
30 Hz ~ 1 KHzs

dBm scale ... =30/-20/-10 and 0/10/20/
30/40/50 dBm

10 Ha (for all ranges)

30 mV - 1 V ranges ... 80 pF or leas
3V ~ 300 V rangas ... 60 pF or less
(when Model 973 Test Prod is used

30 mV - 1 V ranges ... 145 pF or leas
3 Y - 300 V ranges ... 125 pF or leas)

150 V rms or +200 V peak
*400 V

300 ¥ rms or 450 V peak
+400 V

+% F.S., at 1 kHs

+10% (with 1 kHx as reference)
+5% (with 1 kHx as refersncs)

50 Ex - 500 kHxs 3% (with 1 kHz as referencs)

Noise:

(3) Ohmmeter
Measuring ranges:
Scale center values:
Applied voltage:

Accuracy:

Kot higher than 2% (with input terminal
shorted)

0.1 9 - 1000 MR (7 rangea)
10/100/1k/10k/100k/1¥/1080
1.5 V maximum

+ 3% of F.S.



Sability:

Ambient temperature:

Humidity:

Power requirements:

Dimensions:

(maximum)

Weight:

Accessories:

Better than 0.5% F.S. for x10% line voltage

variation

5 to 35%¢ (41 to- 95°F)

85% R.H.

100/110/117/220 V +10%, 50/60 Hz, approx. 5.5 VA

134 w x 164 H x 270 D mm
(5.28 W x 6.46 H x 10.63 D in.)
140 W x 190 H x 325 D mm
(5.52 W x 7.40 H x 12.80 D in.)

Approx. 3.1 kg (6.9 1bs.)

Model 973 Test Prod (1)

Instruction manual (1)



3.  OPERATION METHQD

3.1 DESCRIPTION OF FRONT PANEL

Yig. 3-1

(1) POWER: Push-button switch for poinr ON-OFF. Depressed and
locked state is for ON; re-depressed and released
atate is for OFF.

(2) MODE selector: Push-button switches for selection of measuring
node for DC VOLTS, AC VOLTS, or OHMS.

(3) RANGE switchs Rotary switch located in the center of the front

panel. Selects msasuring ranges {9 ranges covering



(4) INPUT terminal:

(5)

(6)

(n

ZERO ADJ:

OHMS ADJ3

Indicating meter:

(1)

(11)

*1.0 soale™:

"3 scale™:

0.03 V - 300 V). Red letters indicate dBu

values and blue letters OHM values.

The measured voltage or resistance is conneoted
to this terminal with Modsl 973 Test Prod
{supplied). (The GND circuit of this instrument
is imsolated from its chassis and panoln.)

Zero adjustment for DC VOLTS and OHMS. (No
adjustment is required for AC VOLTS.) Zero
adjustment initially must be made by depressing
the DC VOLTS button of the MODE selector,
connecting the Teat Prod and GND clip, and
petting the RANGE switch in the 0.03 V position.
The zero point ia whera the metexr pointer
deflection is wade minimum. The meter pointer
nay not be successfully moved to the gzero point
of tha acale dus to noise of the instrument
itself. This, will cause no measurement errors.
It must bs noted, howsver, that this will cause
indication errors related to polarity.

For resistance measursment, this knob must be
a0 adjusted that, with the input terminal open,
the meter pointer indicates the "« (infinitive)
position of the ohmmeter scale.

The indicating meter has three scales as below.

For 1.0 V and 1/10/100 V ranges. The "1.0%
position of the scale signifies 0.1 V at the
0.1 V range or 100 V at the 100 V rangs.

For 0.0%/0.3 V and 3/30/300 V ranges.
Meanings of soale positions are similar to
that of the "1.0 scalas.



(1i1) "dBm mcale": For AC VOLTS measursment, the input signal
is indicatsd in dBa value with referesnce to
1 =W 600 Q. The same scale is ussd for all
of ~30 to +50 dBm.
(iv) "OHMS scale"
(8) Meter zero adj: For mechanical rero adjustment of the

indicating meter.

(9) (10) LED's for scale indication: These LED's are interlocked to
the RANGE switeh. LED (9) lights for 0.1/1/
10/100 V rangss and LED (10) for 0.03/0.3/3/
30/300 V ranges.

(11) LED for OHMS scales Interlocked with MODE buttons and lights
when the OHMS button is depressed.

(12) (13) LED for polarity indications For DC measurement only.
LED (12) lights when the measured signal is
positive with respect to the GND terminal and
LED {13) lights when it is negative.

3.2 PREPARATIONS FOR MEASUREMENT
(1) Ensure that the POWER switch on the front panel ia OFF.

(2) Check that the meter pointer is indicating the zero position of
the scale. If the pointer is shifted, return it to the zero
position with the meter zero adjuatment. (If the instrument power
has been turned on, turn off the power and allow approximately 5
ninutes of cool-off time and, then, make the mechanical xero
adjusteent of the nntnr.)

(3) Connect the power plug of the inatrument to a receptacle of a
100 V 50/60 Hz power line.

(4) For measurement of other than OHMS, met the RANGE switch in the
300 V position.



(5)

(6)

Turn on the POWER switch. When this is done, corresponding LED's
will light. The meter pointer may deflect at random for several
seconds after the instrument power is turned on. The same may

happen when the power is turned of f.

When the meter pointer is stabilirzed, the instrument is ready for

neasursmant, (Mako rero adjustmant as required.)

3.3 DC VOLTMETER

(1)
(2)

(®

(4)

(5)

Connsct the Test Prod to the INPUT terminal.
Depress the DC VOLTS button of the MODE selector.

Uss mater acale "1™ or "3", The LED's located at the right-hand
ends of the scales are interlocked with the RANGE switch. Reading
nust be made with the scale of which LED ias lighted. The scale
factors and measuring units ares shwon in Tabls 3-l.

The instrument has an automatioc polarity switching feature (avro
POLARITY feature). Polarities are indicated with the two LED's
located at upper right of the metsr pansl.

Por measurement, connect the GND clip to one end of the measured
voltage, touch the other end with the Test Prod, and sslect an
appropriate range. The instrument is incorporated with such
overload proteotion circuit that 1t is not damaged even when a
voltage of 300 V is applied when the instrument is set at the
0.03 V (30 uV) range.



*

*

Table 3-1

RANGE $CALE MULTIPLE UNIT
+0.03 V 3 x0.01 (x10) v (wv)
0.1 V 1 x0.1  (x100) v (V)
0.3 V 3 x0.1 (x100) v (uv)
£1 V 1 xl v
3V 3 xl v
£10 V 1 210 v
30 V 3 x10 v
£100 V 1 x100 v
+300 V X x100 v

As this instrument employs the AUTO POLARITY feature for DC
voltags measurement, diodes are used in the fesdback loop of the
DC amplifier. (Refer to Seotion "OPERATING PRINCIPLE.") There-
fore, if an AC component is superimposed on the DC signal, the

AC component which ham not been eliminated by the low pass filter
(frequencies below 50 Hx) is rectified into a DC component and
causes errors. Both polarity indication LED's will light, in

this case.

Model 972C High Voltage Probe (option) im available. This probe
expands the DC voltags measuring range from 300 V to 30 kV. The
input resistance of the probe is 1000 K.



3.4 AC VOLTMETER
3.4.1 AC VOLTAGE MEASUREMENT

(1) Depress the AC VOLTS button of the MODE selector. Lest over-
loading should be caussd to the instrument, mset initially the
RANGE switch at the highest range and, then, observing the
meteyr indication, turn it gradually to lower ranges.

(2) Use the meme scales with that for DC. Raefer to Sub-Section 3.3

for range factors and units of measure.

(3) For dBm measursment (with 1 =W, 600 Q as referencs), use the
common dBm scale and determine the dBm value as follows: The
*O" position of the dBm mcale is corresponding to the reference
level of the range being used. The measured values can be known

by adding the range dBm valus to the read dBm value.

Example 1t If dBm scale reading ism 2 at the "30 dBm (30 V)

range,” the measured dBm can be known as below.
2 4 30 = 32 dBm

Example 23 If dBm scals reading is 1 dBm at the "-20 dBm
{100 mV) range," the measured dBm can be known as

below,

1+ (~20) = ~19 dBm
3,4.,2 AC CURRENT MEASUREMENT
AC current (I) can be known by feeding the current in a known
non-inductive resistor (R) and measuring with this instrument the

voltage drop (B) developed across the resistor and calculating
the current as I = E/R.

- 10 =



3.4.3

3e4e4

OUTPUT POWER MEASUREMENT

An apparent power {VA) being consumed in an impedance (x) can be
known by measuring thes voltage () developed across the impedance
and calculating ths power as VA = Ez/ﬂ. If the impedance is a
non-inductive resistance (R), the power consumed is calculated as
P = E%/R.

This instrument has a dBm scale and the power can be directly

read in terms of dBm, provided R = 600 Q. When the load resistance
is 1 Q - 10 k2, the power in terms of dBm can be known by adding
the value obtained by refarring to the decibel conversion charts
of Figs. 3-2 and 3-3.

WAVEFORM ERROR

This instrument in measuring principle is an "average-value
indication™ type while its scale ias calibrated in terma of
effective value (r.m.s. value) for sine wave. If the measured
signal waveform is distorted, waveform errors will be introduced.

Degrees of errors are shown in Table 3-2.

Table 3-2
Waveform of measursd voltage r.m.s. value Meter reading

Amplitude 100% fundamental wave 100 % 100 %
100% fundamental + 10% 2nd harmonioc 1005 100

100% fundamental + 20% 2nd harmonic 102 100 - 102
100% fundamental + 50% 2nd harmonic 112 100 - 110
100% fundamental + 10% 3rd harmonic 100.5 95 - 104
100% fundamental + 20% 3rd harmonie 102 94 - 108
100% fundamental + 50% 3rd harmonic 112 90 - 116

- 11 -



3.4.5

(1)

DECIBEL CONVERSION CHARTS

Decibel

Bel (B) denotes the ratio betwean two powers in terms of common
logarithms with base 10. Decibel (dB) is one-tenth of Bel and

affix d is used to indicats deci. It is defined as below.

dB = 10 logy, —;—f—

In other words, the ratio of powsr P with respsct to power Py

is given in terms of 10 times of common logarithma.

If the impedances of the circuits of P} and P2 are equal, the
power ratio can be given in voltage ratio or current ratio as

below.

or 20 log, ~;3—
1

dB = 20 log)
Decibel originally had been defined in terms of ratio betwsen
two powers as above. Actually, however, since long ago, decibel

has been used to denote ratio between two figures in general.

For example, assume that the input voltage of an amplifier is

10 mV and itas output voltage is 10 V. The gain of thias amplifier
is 10 V/10 mV = 1000 times which in terms of dB im expressed as
below.

10V _ 60 (decibel)
10 u¥

Gain = 20 log

For decibel expression, the reference or O dB must be clearly
indicated. In the case of the above exampls, the output voltage
should be indicated as 10 V = 60 dB (10 mV = O dB) with the
refersnce level corresponding to O dB enclosed in parentheses.

-12 -



(2) dBm

(3)

Term dBm is an abbreviation of dB (mW). It signifies power
ratio with 1 mW as reference or 0 as. Rormally the circuit
impedance is 600 2. To be more accurate, therefore, it ahould
be written as dB (m¥W, 600 Q).

¥ith power und impedance defined as above, decibel can be used
to indicate voltage and current as well as power. The below-

mentioned values are used as reference for dBm.
0 dBm = 1 mW or 0.775 V or 1.291 mA

The dacibel scale of this instrument is calibrated in such

dBm values as above and, therefore, a conversion process is
required when measursment is made on decibel of which reference
ia other than 1 mW, 600 Q. Conversion can be easily mads by
adding a certain value to the meter reading, referring to the
conversion charts of Figs. 3-2 and 3~3.

Method of Use of the Decibel Conversion Chart

Fig. 3-2 shows a chart for conversion of ratio of quantities
(numbers) into decibel. Quantities (scales) may be of power

(or equivalent), voltage, or current.

Example 1: With 1 nW as reference, what is 5 mW in dB value?

Since the quantities are of power, use the left-
hand scale. From 5 mW/1 nW = 5, the dB value is
found to be 7 4B (mW) as indicated by the dotted
lines in Fig. 3-2.

-1% -



Bxampls 21 Vith 1 mV as reference, what are 50 m¥ and 500 m¥
in dB valuea?

When the ratio is higher than 0.1 or than 10, refer
to Fig. 3-3 and caloulate the dB value by addition.

50 mW = 5 mW x 10 = 7 + 10 = 17 dB
500 W w 5 mW x 100 = 7 + 20 = 27 dB

Tabls 3-3
a3
Ratio . Yoltage or
Power ratio ourrent ratie

- 10,000 ~1 x10* 40 dB 80 4B
1,000 w1 x10° 30 dB 60 dB
100 -1 x10% 20 4B 40 B
10 =1 x 10t 10 B 20 4B
1 =1 x10° 0 dB 0 a8
0.1 m1x107t -10 43 -20 dB
0,01 =1z10°% -20 dB -40 dB
0.001 =1 x 1070 =30 4B -60 a3
0.0001 = 1 x 1074 -40 4B -80 dB

Example 3t What is 15 wV in dB (V) value?

Since the reference is 1 ¥V, caloulate at first as
15 nV/1 ¥ = 0,015, Using the voltage or ourrent
scale, 0,015 = 15 x 0.01 = 3.5 + (~40) = -36.5 dB
(v) oé, as a reciprocal, 1 V/15 mV = 66.7

66.7 = 6.67 x 10 —=16.5 +20 = 36.5 4B (V)

- 14 -



(4) Metnod of Use of Decibel Addition Chart

¥ig. 3-3 shows a chart for conversion from a dBm value measured

by thias instrument inte a power value,

Example 13

Kxample 2:

The voliage acroms the voice ooil of a speaker was
measured with this instrument. The voloe ooil

" impedance was 8 ohma and the meter reading was -4.8

dBm, VWhat was the power (the apparent power, to be
more accurate) in wattage?

As shown by the dotted line in Fig. 3-3, the value %o
be added for 8 O is found as +18.8. The aum of
addition of thia value with the meter-indicated value
is the power in terms of dB (m¥ 8 @),

dB (¥ 8 Q) m 4.8 + 18.8 ~ 414

Conversion of 14 dB (nV 8 Q) into wattage can be made
enploying Fig, 3-2 as 14 ¢B (m¥ 8 Q) —» 25 gV,

To aupply & power of 1 ¥ to a load of 10 k@, what
voltage im required to be applied?

1 W is 1000 m¥ which is 30 dB (a¥). Therefore,
oalculate the voltage for 30 dB (x¥W 10 k). Uaing
Fig. 33, the value to be added for 600 R —> 10 X
ia found to be -12.2. So, the reading of thias
instrument on the dB (uW 600 Q) scale must be 30 -
(-12.2) = 42,2, The anaver is the voltage which will
causs the instrument to indicate 42,2 - 40 = 2,2 dBam
on tha 40 dBx range (0 - 100 V) acals. It is calcu-
lated an 42.2 dBm = 100 V.

- 15 -



3.5

OHMMETER

(1) Depress the OHMS button of the MODE melsctor. The LED of the

(2)

()

(4)

(5)

OHMS ascale will 1ight.
Use the blue OHMS scale of which LED is lighted as above Item (1).

No further zero adjustment is required if the instrument has
already been rero-adjusted for DC VOLTSI measurement.

Disconnect the Test Prod and GND clip. (to make the input circuit
open), and so adjust the OHM ADJ knob that the mater pointer
deflects to the '"oo'" (infinitive) position of the OHMS scale.

Clamp with the GNC clip one end of the resistor to ba measured
and touch with the Test Prod the other end of the resistor, and
read the meter indication. The resistance can be known by

multiplying the reading by the range factor.

Example 13 A fixed resistor of unknown resistance was measured
at the "x1OMQ" range. The pointer barely deflected
and remained close to the "O" position. Thus the
resistance was known to be much less than 10 MQ.

The range was gradually lowered as "x1MQ" —s= "x100kQ"
—»= "x10kQ". The pointer indicated 0.2. Since the
meter indication is more accurate at its mid-scale
positions, the range was further reduced to "x1lk*.
The meter indicated 2 or the resistance was measured
to be 2 kQ.

Regarding measurement of a low reaistance at the "x10Q" range,

the meter may not indicate the zero position even when the Teat
Prod and GND clip are shorted because there still remmins
conductor resistances of lead wirea and contact resistances of
switchea. The true value can be known by subtracting the residual
resistance from the meter reading. In practice, however, no
uubntantinily large srror is introduced when measurement at this
rangs is made in the same msnner as at other ranges.

- 16 -



4. OPERATING PRINCIPLE

The measuring ocircuits of the Model 123B VOLT-OHM METER are shown in
Figs. 4-1, 4-3, and 4-6. The GND circuit is isolated from the chassis.

4.1 DC VOLTMETER

DC
© INPUT AMPLIFIER

Fig., 4-1

4.1.1 INPUT CIRCUIT

The input circuit consists of an attenuator covering a total
range of O to =70 dB in 10-4B steps and a low pass filter having

an overvoltage protection circuit.

After the RANGE switch is turned in accordance with the level of
the input signal, the AC component superimposed on the DC
component to be measured is attenuated with a low pass filter
having an appropriate cut-off frequency. When a abnormally large
voltage is applied to this filter circuit, the diodes in the
circuit act to protect the DC amplifier of the subsequent stage.

The function of the attenuator is such that the input at the
0.03 V range and 0.1 V range is directly fed through but the
input at the other ranges im sttenuated to approximately 0.1 V.

4.1.2 DC AMPLIFIER

The DC smplifier consists of a pair of FET's and an IC. The
output is fed back to the input through an automatic polarity

- 17 -



selection cirouit (AUTO POLARITY circuit) and a current fesdback
circuit. Thua, the indicating meter is driven in a constant-

current modes and the instrument opsration is very stable,

Fig. 4-2 1llustrates the AUTO POLARITY circuit. When the input
voltage is positive with respect to the ground, the amplifier
output is positive and the current flows in the direction of
a-—3b—»0—»d as indicated by the solid line. When the input
is negative, the current flows in the direction of d—» b —>¢

~> a as indicated by the dotted line. Thus, the indicating

meter deflects in the positive direction irrespesctive of polarity
of the input voltage. Thrse transistors are used following the
amplifier output for polarity indication in DC voltage msasurement.

Fig. 4-2

- 18 =



4.2 AC VOLTMETER

AC AMPLIFIER
o0——
/%ﬁ INPUT /?ﬁ METER DRIVE

Fig. 4=3

4.2.1 INPUT CIRCUIT

The input circult conasists of a pre-attenuator (0/40 dB), an
impadance converter, and a post-attenuator (10dB-step, 5 ranges
of 0/10/20/30/40 dB) as shown in Fig. 4-4,

T

Fig. 4-4

The input signsl is fed to Sa 1 when the RANGE switch is in a
0.03V -~ 1V position or to Sa 2 when the switch is in a 3 V -
300 V position, it is attenuated correspondingly, and, then, it
is applied to the impedance converter. The impedance converter
employs thres transistors, with FET's at its initial stage.

Its function is to convert the high input impedance into a low

- 19 -



4.2.2

output impedance for the post-attenuator., The post-attenuator
attenuates the input signal to approximately 0.03 V in accordance
with the mignal lsvel. The diodes connected at the input circuit
of the impedance converter are for protection against abnormally
large input.

AC AMPLIFIER AND METER DRIVING CIRCUIT

This block amplifies the signal received from the input circuit
and drives the indicating meter. It uses four transistors and
employs a negative feedback cirouit. A current feedback circuit
connects the collector of Q704 to the base of Q701 through
rectifier diodes.

Fig. 4-5

Thus, the diodes are driven with almoat conastant current and
non-linearity of diodes is greatly improved. The operation is
shown in Fig. 4-5. PFor the positive half cycle of the amplifier
output, the current flowa in the direction of a~—>b-—>c—d
as indicated by the solid line in Fig. 4~5. For the negative
half cycle, the current flows in the direction of d—> b —=o¢

" —> & as indicated by the dotted line. The meter indicates the

average value of the current,
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4.3 OHMMETER

4.3.1

DG
INPUT AMPLIFIER

POWER
SUPPLY

Fig. 4-6
INPUT CIRCUIT AND VOLTAGE SOURCE
The input circuit consists of standard resistors for 7 ranges

in 20~dB step. The measuring circuit including a voltage
source is shown in Fig. 4-T.

= To DC Amplifier

Rs /f Rx: Unknown resistor
Rx Ex Rs: Standard resistor
E
l/ Es Reference voltage
source
Fig. 4-7

Referring to Fig. 4-7, voltage Ex applied to the DC amplifier

is given as below.

1
Rx + Rs

Ex = B

Gain of the DC amplifier muast be so adjusted that the meter
indicates the full scale when the reference voltage E (V) is
applied to the DC amplifier. When a resistance of 1 kQ is
measured at the 1 kQ range for example, voltage Ex which is
applied to the DC amplifier is given as below.
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E,.__.__I__E‘l_._...s._.;_n

1R+ 11kQ

In this case, the standard resistor Rs for the 1 kf rangs must
be kept at 1 kQ.

As can be seen in the above, the measuring circuit is so
designed that, when the measuring rangs is the same with the
measured resistance, the meter pointer deflects to the 50% F.S.
position.

4.3,2 DC AMPLIFIER

The DC amplifier for the DC voltmeter is used in common for the

ohmmeter also.

4.4 POWER SUPPLY
The power supply consists of three regulated voltage supply

circuita: two for 215 ¥ and one for +1.4 V. The latter is used as
the standard voltage source for the chmmeter.
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5.  MAINTENANCE

5.1 ACCESS TO INTERNAL COMPONENTS

5.2

To gain acces to the internal components, remove the top cover
after removing the two clamping-screws on the top and other
two clamping-screws at each of right and left side and remove
the bottom cover after removing the four clamping-screws at

the bottom. The layouts of components are shown in Fig. 5-1.

DC AC AMPLIFIER . POWER
AMPLIFIER METER DRIVE SUPPLY
< A N\ 7 Ay \_r pnth ~
ZERO ADJ c*f Q@ Eionce ) o0 ~/8Y TP
VR 1 e ovisY TP
03¢ @) oavpTr
» ~/5VADT
K
- AD;ZD @
! M1 T1
|
it wLAY TP
o
. AC3V
OHM ADJ [’ ] Aoy doo, 40kHx
VR 'u @ AT |
t

IMPEDANCE CONVERTER

Fig. 5-1 Top view
ADJUSTMENT AND CALIBRATION

If the instrument does not satisfy its performance specification
after it has been used for a long pariod or after it is repaired, it
must be adjusted and calibrated as below. DBefors the below-mentioned
procedure, make mechanical rero adjustiment of the indicating meter
as described in Sub-section 3.1 (8).
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(1) Adjustment of Regulated DC Voltage Circuit

Connect a DC voltmeter between -15T:P and GND. So adjust the

~15Y ADJ variable resistor that the DC volimeier reads ~-15 V.

Next, connect the DC voltmeter between +15T+«P and GND, and check
that the voltmeter indication is within a range of +14.5 V to +15.5
V. Also, connect the DC volimeter between +1.4VI.P and GND, and
check that the voltmeter indication is within a range of +1.3 V

to +1.5 V.

(2) Adjustment of DC Voltmeter

{a) Depress the DC VOLTS button of the MODE selector, set the RANGE
switch in the 0.03 Y position, and short the input terminal.
Set the ZERO ADJ variable resistor in a mid-position of its
total rotation angle, and so0 adjust the ZERO BALANCE variable

resistor that the meter deflection is made minimum,

(b) Apply a calibration voltage of 0.03 V to the input. So adjust
the DC 0.0% V ADJ that the meter pointer deflects precisely to
the full .scals position. FKext, set the RANGE switch in the 3 V
position and apply a calibration voltage of 3 V. So adjust the
DC 3 V ADJ that the mster pointer deflecis precisely to the full
scale position.

(3) Adjustment of AC Voltmeter

(a) Depress the AC VOLTS button of the MODE selector, set the RANGE
switch in the 0.1 V position, apply a calibration voltage of
0.1 ¥V, 1 kHx or 400 He (mine wave of low distortion factor) to the
input, and so adjust the AC GAIN ADJ that the meter pointer
deflects accurately to the full acale position.

(b) Turn the RANGE switch to the 3 V position, apply a calibration
signal of 3V, 400 Hz to the input, and mso adjust the AC 3V ADJ
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variable resiastor that the meter pointer deflects accurately to
the full soale position. Next, make the calibration signal
frequency 40kHy snd so adjust the 400Hr/40kHz ADJ that the same
deflection as above is obtained. Repeat alternately the
adjustments for 400 Hx and 40 kHs for several times so that
both requirements are simultaneously satisfied.

5.3 SERVICIKG

" The instrument has been manufacturad under stringent quality
control and shipped after severe insepection. Yet, if the instrument
should fail due to aging or other cause, service the inatrument
referring to Tables 51, 5~2, 5~3%, and 5-4 which list circuit
voltages with respsct to the -15 V line.

(1) DC Amplifier

Table 5-1

FET Source (V) Gate Drain (V)
Q301 E-400 (1/2) + 15.7 - + 30,0
Q301 E-400 (1/2) + 15.7 - + 30.0

(2) Impasdance Converter

Table 5-2
Transistor Emitter Base Collector
FET Source (V) Gate (V) Drain (V)
Q601 2SK-30Y + 15.4 - + 26.5
Q602 254495 + 27.1 + 26.5 + 15.4
Q603 25C458 + 9.5 + 10.2 + 15.4
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(3) AC Amplifier and Indicating Meter Driving Circuit

Table 5-3
Transister Enitter (V) | Bass (V) Collector (¥)
Q702 284495 + 16.4 +15.6 +10.8
Q701 23C458 + 16.8 + 17.4 + 30.0
Q703 25C458 + 10.1 + 10.8 + 30.0
Q704 28C458 + 9.5 +10.1 +18.2
(4) Pever Supply
Table 5-4
(a) 215 Y
Transistor Baitter (Y) | Pame (V) Collector (V)
Q201 28p880 + 30.0 + 30,7 + 39,0
Q202 23C458 + 15.2 + 15,9 + 30.6
Q203 25A495 . 6.4 + 5.7 - 0.6
Q20k 25A950 + 0 - 0.6 - 8.4
(v) +1.4 V7
Transistor Exitter (V) Base (Y) Collector (V)
QLo1 2sp880 + 16.7 + 17.2 + 23.1
Q102 23C458 + 15.2 + 15.9 + 17.2
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Decibel (ratio in power)
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Decibel conversion chart

Fig. 3-2
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