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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. GERERAL

The 1651B is a high-sensitivity AC voltmeter. It is compact,

light, and consumes less power. The meter deflection is proportional

t0 the mean value of the measured voltage.

The 1631B consists of a preamplifier, an impedance converter, a
main amplifiér, 2 meter drive circuit, an external output cirecuit,

end & regulated power supply.

The overall measuring range.is 10 ¢V ~ 500 Yrms (100 ~ 456 dBm,
-100 ~ +54 dBv), divided into 14 ranges with 10-dB s‘bepé in the manner
of geometric progression. The frequency response is 10 Hz ~ 500 kHz.
The meter scale is linear with rms-equivalent valges of sinusoidal

wave,

The meter is incorporated with a '100-kHz low pass filter. The use
of this filter is very advantageous when the signal source impedance

is high.

The extermal output circuit provides an output voltege of about
1.5 Vrms per meter full scale. With this provision the meter can be

used also an amplifier or a monitor of the measured signsal.



trument name:
Model No.:

Power requirements:

Dimensions:

(¥eximum dimensions):
Weight:
Indicating meter:
Scales
RMS scale (black):
dBm scale (red):

dBv scale (red):

Input circuit

Input terminals:

Input resistence:

Input capacitance:

2. SFPECIFICATION

AC Voltmeter
1651B

100 V AC, 50/60 Hz, epprox. 4 VA

{can be modified to 110, 117, 220, 230 or 240 V
with internal comnection change)

134w x 1658 x 270D mm (5.26W x 6.46H x 10.63D in.)
(150% x 190E x 325D mm (5.51W x 7.48H x 12.80D in.))

Approx. 3.2 xg (7.1 1b.)

Scale length approx. 102 mm, _(fi in.), full scale 1 mA,

scales in 2 colors

Rms-eguivalent value of sinusoidal wave
Referenced to 1 oW, 600 Q
Referenced to 1.0 V, O dB

BNC~type reéeptacle and GND terminal,

10 MR, for a2ll ranges -

150 #V ~ 1.5 V ranges ........ 40 pF or less
5V ~ 500 YV ranges ......c.oce.. ) 30 pF or less

-2



¥aximm input voliages:

150 xV ~ 1.5 V ranges: AC component 150 Vv (rms) (ote)
ote

. %200 ¥ (peak)

5V ~ 500 V ranges: AC component 500 V (rms)

2700 V (peek)
IC component {all ranges): *400 v
Scale renges: 14 ranges
RMS scale: : 150/500 gV N

1.5/5/15/50/150/500 mV
1.5/5/15/50/150/50 ¥
dBm and dBv scales: —@/—70/—60/—50/-40/_30/_10
0/10/20/30/40/50 &B

Accuracy: ) tB% FS,at 1 kHz

Stability: 0.2% BS or better, for th‘,’é variation of line
voltage

Temperature coefficient: 0.05%/°C, at 1 iz

Freguency response: 10 Hz ~ 500 KBz ....... *5%
20 Hz ~ 200 ¥Hz ....... 3%

Internal filter: 100 kHz low pass filter

(The filter is connected in the circuit only
when the 100 kHz pushbution swiich is depressed,
end the meter indication and extermal output
signal are reduced by approximately 3 dB at

100 ¥Hz.)

(Note): Frequency not higher than 1 kHz, for 1 minute



Noise: '(vWi’ch; input terminals shorted)

Range - Filter in Filter outl
500 pV ~ 500 ¥V 1% BS or less 1% BS or less
150 p#V 2% PS or less 4% PS or less

Filter in: ¥hen 100 kHz filter is connected

Filier out: When 100 ¥Hz filier is disconmectied

The noise affects the indicated velue as follows:

Indicated value = \/(Slgnal value)2 + (].‘Ioise)2

Output circuit

Output terminals: BNC—type receptacle and GND terminal,

Output impedance: Approx. 600 Q
Cutput voltage: About 1.5 Vrms at meter FS
Distorsions: %% or less, at FS, 1 kHz, 15 mV

Frequency response: 7 Hz ~ 250 kHz, +1 ~ -3 dB
(with 10 MQ resistor and 50 pF capacitor
connected to output termjnals)
) Accessories: 9424 Terminel Adapior ...eeeee.. 1

" Instruction Manusl



3. OFERATION METHOD

3.1 Explanation of Panels

3.1.1 Explapation of Front Panel

@ 100 xEz
low pass filter:

@

Indicating
. meter

Meter zero
adjustment

POWER switch,

RANGE switch

POWER switch:

Pushbutton switch for instrument power ON-OFE.
Depressed and locked state is OF; pressed again and

popped-up state is OFF,

Meter pointer may deflect irregularly for about 10
seconds afier turning-ON the insitrument power. The

deflection is transiential and not an abnormzl sign
of instrument.



(2) RANGE switch:

Selects the measuring range. Diel Ffigures are full-scale
voltage values (black) or dB values (red). The renge

vecomes higher as this switch is turned clockwise,

To prevent overload to the instrument, start measurement
with higher ranges end gradually turn the switch to lower

ranges, observing the meter deflectiom.
C) INPUT terminals:

Consist of BNC—type f;;éptacle and GND terminal.

Connection can be conveniently dorne with BNC~type plug.

It 21so is possible to insert "Model 942A Terminal Adaptor™
(supplied) in the receptacle and comnect to this adaptor
a banana plug, spade lug, alligator clip, 2-mm chip, or

lead wire of 2 mm or less.

The outer comductor of receptacle and the GND terminal

are connected to instrument chassis and panel.
® 100 xHz filter:

As you press this pushbutton switch to the depressed
state (filter-in state), the 100 kHz low pass filter

(-3 dB at 100 kHz) is connected to the circuit. As

you press the button again, it is reset to the popped-up
state (filter-out state) and the filter is disconnected

from the circuit.

Frequency response of meter indication when in the filter-in

state is showvn in Fig. 3-2.



0d8
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Fig. 3-2
@ Neter scales:

The indicating meter has four scales as follows, in the

order of from outside to inside.

1. "5" scale: For 150 u¥, 1.5/15/150 nV and
1.5/15/150 V ranges

2. MSOM scale: For 500 4V, 5/50/500 mV znd
5/50/500 V ranges

3. M"dBv" scale: In dBv velue with reference to 1.0 V
es O dBv. For =11 of 14 renges covering
—-80 4B to 50 4B,

4, "3dBm" scele: In dBm value with reference to 1 mW,
600 2. For all of 14 ranges convering
-8D to 50 dB.



@ lieter zero adjustment:

Mechanical zero adjustment of the indicating meter.

Be sure to turn-OFF the POWER switch before adjusting
mechanical zero of the meter. (To ensure this, $urn-OFF
the POWER switch and wait about 5 minutes so that the

meter pointer is perfecily settled.)

3.1.2 Explesnstion of Rear Panel

o—

>_ ® Cord holders’

(» ovTrPUT |

terminals < g

o

4 T

ﬁ
©

{
,;_i tl-——_j \@ Fuse hqldér

I P . flg.“3—3

@ OUTPUT terminals:

Provides the output signal for using the instrument as

an amplifier. Consist of BNC-type receptacleand GND

terminal. Connection can be conveniently done with BNC-type

plug. It also is possible to insert "Model 942A Terminal
Adaptor" (supplied) in the receptacle and commnect to this
adaptor a bananz plug, spade lug, alligator clip, 2-mm cbip,

or lead wire of 2 mm or less.

- 8-




@ Cord holders:

The power cord is wound on these hooks when the

instrument is not in use.

@ I’usev holder:

Fuse holder of the primsry circuit of the power transformer.

To replace the fuse, turn the cap counterclockwise.

3.2 Preparations for Measuremendi

1)

2)

4)

5)

6)

Turn-OFF the PONER switch.

Check that the meier pointer is indicating the zero scale position.
If it has been shifted, align it accurately with the zero

position by means of the meter zero adjustment @ (See Fig. 3-1.)
(Before adjusting the mechsnical zero, ensure that the meter
pointer has been settled near the zero position as a period of

5 minutes of therezbove has elepsed after turning-OFF the

TOWER switch.)

Connect the power cord to an AC line outlet of the correct
voliage and freguency (100 V AC, 50/60 Hz for unmodified

instrtmen't).
Set the RANGE switch in the 50 &B position.

Turn-OX the POWER switch. The LED lamp of the switch will
light., The meter pointer may deflect at random for about
10 seconds when the POWER switich is turned ON or OFF, This

is only transiential and not an abnormal indication,

When the pointer is stabilized, the instrument is ready for

measurement.



7) For measurement at 2 high sensitivity, comnect the 100-kHz
low pess filter (-3 4B at 100 %Hz) by depressing pushbutton
@ of Fig. 3—1, in order that the input signel can be
measured with low noise. This feature is especially

advantageous when the sigpal source impedance is high.

3.3 AC Voltage Measurement

1) TUse either the "I" or "3" scale. Theusczle factors and

measuring units are as shown in table 3-1.

Range Scale’ | Scale ¥easuring
' ‘ factor wnit
150 ,V -£0 dB 15 10 oV
500 y¥ -70 dB 50 10 v
B " 1.5mv -60 4B 15 0.1 bt's
5mV -50 dB 50 0.1 mV
15 oV -40 4B 15 1 v
50 my -30 4B .50 1 mV
150 m¥ -20 dB 15 10 my
500 mv -10 4B 50 10 ' ov
1.5V 0 &8 15 © 0.1 v
5V 10 aB 50 0.1 v
157 20 3dB 15 1 v
507 30 &B 50 1 v
1507 40 4B 15 10 v
500V 30 aB 50 10 v

- 10 -



Example: Assume that the RANGE switch is in the 50 V
position and the meter reading is“45 on the
n50" scale. In this case the mezsured voltage.
is 45 V. If the RANGE switch is in the 500 mV

position, the measured voltage is 450 mV = 0.45 V.

Assume that the RANGE switch is in the 15V
position and the meter reading is © on the
"15"scale, the measured voltage is § V. If the
BANGE switch is in the '1504 wV position, the

measured voltage is 90 mV.

2) For dBm measurement, use the "dBm" scale in common for all
renges. The "O" position in the center of the scale
represents the level of the range mame. Add to this level

the dB value read on the scale,

Exemple 1: Assume that the meier reads 2 on the "dBm"
scale with the 30 dB (50 V) renge. The signsl

level in this case is
2 + 30 = 32 dB.

Example 2: Assume that the same signal is measured with
the 40 @B-range. Thermeter should read -8 dBm
and the signal level is

-8 + 40 = 32 &B.

Example 3: Assume tbat the meter reads -1 dBm with the
~20 4B (150 mV) renge. The signal level in

this case is

-1+ (-20) = -21 dBm



Example 4: Assume that the same signal is measured with
the -10 @B (500 mV) range. The meter should
read -11 dBm and the signal level is

~11 4 (<10) = - (11 4 10) = -21 d®m

Further explanation on dBm is given at a later

part of this instructiion manual,

3) For dBv measurement, use the “dBv" scale in common for all

ranges. The measuring method is the same as above.

Example.l: Assume that the meter reads -2 on the "dBv"
scale with the 30 4B (50 V) range. The
signal level is ’

-2 + 30 = 28 dBv

Example 2: Assume that the same signal is measured with
the 40 dB range. The meter should read -12
dBv and the signal level is

~-12 4+ 40 = 28 dBv

Exemple 3: Assume that the meter reads ~5 dBv with the
-20 dB (150 mV) range. The signal level is

-5 + (-20) = -25 &Bv

Example 4: Assume that the same signal is measured with the
-10 dB (500 m¥) renge. The meter should read
—15 dBv and the signal level is

-15 4+ (~10) = -25 aBv

- 12 -



3.4 AC Current Measurement

An AC current can be measured by féediné the cu;rent through
2 resistor (non—induction type) end determining with this AC
voltmeter the voltage drop developed across the resistor, by

using Obm's law as follows:
I = E/R
In this measurement, note that one of the input termineals

is grounded.

Exemple: Measurement of heater current (nominal 6.3 vV, 0.3 4)

of vacuum tube

10 -0
R ey E. ~NPU
ot o .

' AC VOLTMETER

Assume that the voltage measured across resistor R
of Fig. 3-4 is 29 mV. The current can be known

as follows:

=3
I = -BX07 590 x 2070 - 200 m

0.1

- 13 -



3.5

Output Measurement

Apparent power VA of impedance X can be known by measuring

voltage E developed across the impedance as follows:
VA = EZ/X

1% the impedence is purely resistive, power P consumed in

the impedance can be calculated as follows:
P = E2/R

Since the 1631B hes & dBm scale, the power can be read provided
that R = 600 Q.

Even when the load resistance is 1 Q ~ 10 kQ, the power can
be known in a dB value by adding a value obtained by using the
decibel chert of Fig., 3-5 or 3-6.

Errors Caused by Waveform

The 1651B is a2 "mean-value indicating meter" and its pointer

deflecis in proportion to the mean value of its input voliage,
while its scale is calibrated with the rms value of sinusoidal
wave. Therefore, errors can be caused by waveform distortions
of the input signal. The relationship of waveform disiortions

vs. meter indications is shown in Table 3-2.

- 14 -



Table 3-2

Input signel Rms value Meter

) . indication
Fundamental wave of ioo% amplitude 100% 100%
100% fundsmental wave + 10% 2nd hermonic 100.5% 100%
100% fundamental wave + 20% 2nd harmonic ioz% 100 ~ 102%
100% fundamental wave + 50% 2nd harmonic 112% 100 ~ 110%
100% fundamental wave + 10% 3rd harmonic 100. 5% 96 ~ 104%
100% fundemental wave + 20% 3rd harmonic|  102% 94 ~ 108%
100% fundémental wave + 50% 3rdihermonic 112% 96 ~ 116%

3.7 Decibel Charts

1) Decibel (aB)

Decibels indicate the rztio between two ﬁowers (Pl and P2)

with the ﬁatural logarithm as follows:

P

@8 = 10 log, _P_z_
1

Vhen the impedances. of the circuits where Pl'and P2 exist

are equal, decibels are used also to represent ratios in

voltage or current as follows:

E,

@B = 20 log,, ~———
10 TE;

1p

B = 20 log), ——
1

- 15 -

B




2)

Though originally were for ratios in power, decibels
have become to be used, since quite long ago, also for

representing ratios in voltage and current.

Assume that the input voltage of an amplifier is 10 mV and
the output voltage is 10 V. The gain of this amplifier is
10 V/100 mV = 1000 times. In dB value, the gain is expressed

as follows:

10V

Gain = 20 loglo—w

= 60 (aB)
The output voltage of an RF signal generator may be given
in terms of dB with respect to 1 pV. An output signal

voltage of 10 mV, for example, is expressed as follows:

10 m¥

0o mv = 20 1og10 TV

80 (aB)
Por such decibel representations, their reference levels

(o aB levels) should be indicated. For the above example,
indication should be a2s 10 mV = 80 dB (1 xV = O dB) where the
note enclosed in the perentheses indicates the reference level.
dBm : o
Term "dBm" stands for "dB (m¥)" and is used to represent.

power ratios referenced to 1 m# as O dB. This term often is
used implying that the impedances of the circuits where the
powers occur are 600 ohms. To be more accurateix, the expression

for such cases should be as "dB (m¥ £002)".
Thus, when powers and impedances are given, ratios in voltage
and current also can be expressed as in power. = Term "dBm" is

used being referenced to the following physical" quantities.

0 dBm = 1 m¥ or 0,775 V or 1.291 mh

- 16 -



3)

Since the "adBm" scele of the 1651B is graduated with dBm values
defined as above, the meter reading should be converted when
measurement is to be done in terms of a dBm value which is
referenced to a velue other than the above O dBm value (1 mw,

600 ©). Due to the pature of the logarithm, conversion calcu-
lation can be accomplished through simple addition or subiraction.
The decibel charts of Figs. 3-5 and 3~6 are used for this

purpose.
How to.Use the Decibel Charts

Fig. 3-5 shows.a chart for converting ratios in power, voltage
or current into decibel velues. Different scales are used
according to whether the ratio of two powers (or equivalents)

or that of two voltages or currents is to be calculated.
Example 1: What is 5 mW in dB velue reference to 1 mW?

Since the ratio is in power, use the lefi-hand
side scale. Calculate 5 m¥/1 mW = 5 and

find the dB value to be 7, following the
dotted line.

Example 2: What are 50 mF and 500 mW in dB values

referenced to 1 mW?

When the ratio is smazller than 0.1 er -larger
than 10, find figures in Table 3-3 and add

the figures found.

50 m¥ 5% 10 =7+ 10 = 17 @B

500 mf = 5 x 100 = 7+ 20 = 27 dB

- 17 -
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0.1
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—10

i0

0.1

Ratio in power, voltage or current

Fig. 3-5
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Table 3-3

Decibel
Ratio Power ratio Voltage or
current ratio
10,000 = 1 x 0% 40 4B 80 4B
1,000 = 1 X 10° 30 4B 60 aB
100 = 1 x 102 20 aB 40 aB
10 = 1 x 0% 10 aB 20 a8
1=1x10° 0 aB 0 aB
0.1-1x10* -10 48 -20 4B
0.01 =1 x107° -20 dB -40 aB
0.001 = 1 x 107> -30 4B -60 4B
0.0001 = 1 x 107% -40 &B -80 aB
Example 3: What is 15 mV

Since referenced to 1 V, calculate et first

as 15 mV/1 V = 0,015 and, next, calculate

in @B(V) value?

using the voltage and current scale as

follows:

0.015 = 1.5 x 0.01 — 3.5 + (-40) = -36.5 aB(V)

Or, in the reverse of the above, calculate

as follows:

1 V/15 av =

66.7 = 6.67 X 10 — 16.5 + 20 = 36.5 aB(V)

- 19 ~
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" 4) Decibel Addition Chart

To convert the dBm reading into a power value, use the chart

~of Fig. 3-6..

Exemple 1:

Example 2:

Assume that the meter reading is —4.8 dBm
25 measured across an 8-ohm speaker voice
coil. Celculate the power (apparent power,

to be more accurate) fed to the coil?

Using the chari of Fig. 3-6, find the value
of -18.8 for 8 omms as indicated with the
dotted line. Add this value to the meter
reading to know the value for the &B (um¥W, 8&2)

indication.
dB (mW, 82) = -4.8 + 18.8 = +14

To convert 14 aB (mW, 82) into a power value,

use Fig. 35 and find the value io be 25 m¥,

What voltage is required to be applied to e

10 kR resistor to obtain a power of 1 W?

As 1 W is 1000 m¥W and is egquivalent to 30 dB(m\’{),
the amswer can be kmown by calculating the
voltege for 30 dB(mW,10k®). Referring.to Fig. 3-6,
the addition calcui.a-tj_.bn o:l:: 6(;0 Q -—+ 10 xR '
results in -12.2 and, therefore, the meter

should indicate 30 - (-12.2) = 42,2 on the

@B (mW, 600Q) scale. The voltage which causes
meter indication of 42.2 - 40 = 2.2 dBm is the
answer and this voltage cam be found to be

42.2 dBm = 100 V.
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3.8 AC Iine Voltage Modification

The 1651B can be modified for operstion on a 100, 117, 220,
230, or 240 V AC power, For this modification, discommect No.
tap wire (brown, normally) of the 3-pin ferminels of the
transformer 2t the rear panel, and connecttthe reguired tap

wire referring to Table 3-4.

Table 3-4
AC line voliage Tap wire No. ¥ire color
110 Vv 2 Red
117V 3 Orange
220 V. 4 Yellow
230 V 5 Green
240 V 6 Blue

Note: Colors of wires subject to change without notice.

Be: sure to check the transformer tap wire number.

- 22 -



4. OPERATING PRINCIFIE

4.1 Construction
The 1651B AC Voltmeter consists of an input section (2 pre-
amplifier, a former-stage aitenuator, an impedance converter),

a2 latter—-stage attenuator, 2 mzin amplifier, an output circuit,

and a power supply circuit.
4.2 Input Section
(2) -80 ~ -50 4B ranges:

PREANPLIFIER

INPUT TERMINAL TATTER-STAGE ATTENUATOR

Fig. 4-2

As shown in Fig. 4-2, the input signel is sent to the latter-
stage attenuator afier being amplified by 100 {imes by the
preamplifier.

(v) -’+O ~ 0 dB ranges:

IMPEDANCE CONVERTER
INPUT TERMTNAL IATTER-STAGE ATTENUATOR

As shown in Fig. 4-3, the input signel is sent to the

latter-stage converter through the impedance converter.

- 23—
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(¢) 10 ~ 50 @B ranges:

INFOT
TERMINAL _,

<

IWFPEDANCE CONVERTIER

1.1 AJ

FPORMER—-STAGE p

ATTENUATOR IATTER-STAGE

ATTENUATOR

—AAA

3

-50 dB
Pig. 4-4
As shown in Pig. 4-4, the input signzl is sent to the

latter—stage attenuator through the former-stage attenuztor

(50 aB) and impedance converter.

4.3 latter-stage Attenuator

Input - Wh——O—O- Main Amplifier
$41030 ’
277Q 150

————0

. £4103Q

$4103Q
g—»\m——————o
$41030
—— 5
$189.30

v
Fig. 4-5

The input signal is attenuated in 10-aB steps (0/10/20/30/40

dB) with the latter-stage attenuator as shown in Fig. 4-5.

- 25 -



4.4 Hein Amplifier

The main amplifier amplifies the output signal of the laiter-
stage attenuator. This amplifier is a negative-feedback amplifier
consisting of three transistors (Q11 ~ QlB)’ Its gain is approximately
20 dB. Iis outpul is sent to the indicating meter drive circuitl

and to the external output circuit.

4.5 Meter Drive Circuit

Q15 Base Q16 Collector
) at b AAA
Main Amplifier N +’T\ W

Fig. 4-6

The meter drive circuit has itransistors (Q15 and le) and IC}’
A feedback current flows from the collector of transistor Q16 to
the emitter through the rectifying diodes. Due to this feedback,
the dicdes are driven with almost contant currents and their
non-linearity is compensated for and, conseguently, the meter
deflection becomes linear. Tﬁis principle is shown in Fig. 4-6,
For the positive half-cycles of the amplifier output voltage
(point 2: collector of le), the current flows in the circuit
of a— b — ¢ — d as indicated with the solid line; for the
negative balf-cycles, the current flows in the circuit of ¢ — b
—* ¢ -— a as indicated with the dotted line. Between b and c,
the rectifieducurrent flows in the polarity as shown in Fig. 4-6.

This DC voltage is amplified and fed to the indicating meter.
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4.6 Output Circuit

The colléctor signal of transistor Q12 of the main amplifier
is amplified by iransistor Ql4 and the amplified signal is fed
to the output terminal with a 600-ohm output impedance. The
output signel is approximately 1.5.V for the .meter full scale.

4.7 Power Supply

The power supply provides the regulated +15 V and =15V
suﬁplies. Both supply circuits use the same type of voltage

regulator IC.



5. MAINTERANCE

5.1 Tocations of Adjusting Potentiometers

Iocations of the adjusting potentiometers are shown in
Figs. 5-1 end 5-2. To gain access to these potentiometers,
remove the top casing after removing the two clamping-screws
a2t each of the top, rignt and left panels, and remove the bottom

casing after removing the four clamping-screws st the bottom panel.

: RE3 10d3 ADJ @ c2 T
@ouwur ADJ - . RL @
5V f ADJ
TP TPE
o o
+3V -5V l
METER BIAS ADJ
TPS  TPS
O+28v O+15V .
R102 RBS
-20¢3
AD) _ Rag .
E @)vETER R0 203 B
07TPs oiP7
L L
Pig. 5-1 Top view
O TP1 in)
------ \ 12y .OoTP2:
! .
POWER  §
TRANS | -50dB ADJ
. ! PRE AMP BIAS -500B f ADJ
o 5% @
[ A  R32 cB
L

Gig. 5—'2‘ Side viev'vi
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5.2 Adjustment and Calibration

When the instrument has become not satisfying its specification
after a long time of use or a repair, it must be adjusted and
calibrated following in the due order the procedures explained

in this section.
1) Check of regulated voltage circuit:

Check the voltages of the test points with respect to the
GKD, and shown in Table 5-1.

Test point » Voltage with resbpect to GND
TP9, +27 V supply 22 ~ 327V
TPlO, +13 V supply 8~187Y
TP1l, +12 V supply 10~ 16V
TP5, +15 V supply 13 ~-17V
TP6, -15 V supply ) =13 ~ =17V

2) Mechanical zero adjustment of indicating meter:

So adjust the mechanical zero control (@ of Pig. 3—-1) that
the meter pointer indicates. the zero point of the scale.

Before this adjustment, ensure that a period of about 5 minutes
has elapsed after tuming—bFF the instrument power and the

meter pointer has been setiled.
3) Bias adjustment:

So adjust potentiometer R86 (Fig. 5-1) of the indicating meter
drive circuit that the voltage between test poiﬁt TP7 and GND
becomes O V, Also, so adjust potentiometer R36 (Fig. 5-2) of
the preamplifier of the input section that the voltage between
test point TP2 and GND becomes +2.5 V.
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4)

5)

&)

7)

Elecirical zero adjustment of indicating metfer:

Set the RANGE switeh ((2) of Pig. 3-1) at the 50 dB range,
short the input terminals, and so adjust potentiobeter
R99 (Pig. 5—-1) of the meter drive circuit that the meter
(@ of Fig. 3—1) indicates accurately the zero point of
the scale, B

Sensitivity and output adjustment (see the note):

Set the RANGE switch at the -20 dB range, apply a calibration
signal 6f 150 mV 400 Hz or 1000 Ez to the input terminzl, and
so“adjust potentiometer R102 (Fig. 5—-1) of the meter drive '
circuit Atha‘i: the meter accurately indicates the full scale.
position. Next, so adjust' potentiometer R83 that the volﬁage

of the output terminel becomes 1.5V.

Preamplifier (see the note):

Set the RANGE switeh at the ~50 dB range, appl_y—a calibration
signal of 5 mV A;OO Hz to the :Ln_put ‘l':emi_nal, an?l so adjust
potentiometer R32 of the meter driversection that the meter
indicates the full scale position. Next, raise the calibration
signal frequency to 400 kHz and so adjust trimmer capacitor
C1l5 that the:meter indicates the full scale position. Repeat.
alternately (for several times) the adjustments at 400 Hz

and 400 kHz with trimmer capacitor C15 so that the meter

indicates the full scale at both frequencies.
Adjustment of latter-stage attenuator (see the mote):

Set the RANGE switch at the 10 dB zia;xge, a;ply a calibration
signal of 5V 400 Ez to the ?mput‘ «t_eln';nmai,agxt_i_ so adjust
potentiometer R4 that the meter indicates the full scale.
¥ext, change the calibration signal frequency to 40 kHz,

and so adjust trimmer capacitor C2 that the meter indicates
the full scale.



Note: For this calibration, keep the 100 kHz filter in the
disconnected state (the 100 kHz pushbutton not
depressed).

5.3 Troubleshooting

The instrument is menufactured under stringent quality control
and inspection programs and normally are free of troubles.
Should any failure been caused notwithstanding check the

circuit voltages to locate the cause of fzilure.

Circuit voltages without input signal for the instrument are
shown in Tables 5-1 through 5-5. (The volteges are with
respect to the groumd@ and as messured with a 11-MQ input
resistance VTVE (Kikusui Series 107)). The values are without

adjusiment of the AC line voliage and may differ slightly from
set to set.

Pins of transistors and IC's as viewed from the bottom, are
shown in Fig. 5-3.

000} [6oc] (ooo) (o0o0) (00O ) (00O
D S G E CB ECB E CB ECB S GD
2SK43 2SCL458LG 2SALYS 28C372 2SAS561 2SK304

Fig. 5-3 Pins of transistors and IC's
(bottom view)



1) Preamplifier

Table 5-2

Transistor Emitter or source | Collector or drain
Q1 2SK43 0.4 ~0.97 4V
Q2 2SC458LG 4V TV
Q3 23C458LG 6.5V iz2v
Q4 254495 6.5V -1 v
Q5 28C372 -15 v ov
Q6 25G372 37 14V
Q7 254561 37 as v
Q8 23C372 12,5V 15V

2) Impedance converter
Table 5-3

Transistor Emitter or source Collector or drain
Q9 2SK304 0.25 V 15V
Q10 2sC372 -0.4V 14 V

3) HMein emplifier and output circuit
Table 5-4

Transistor Emitter Collector
Qll 280372 0.1V 67V
Q12 28372 6.5V 1v
Q13 2354495 6.5V 0.5V
Q14 2sA561. 12 v 4V
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4) Meter drive circuit

Table 5-5
Transistor Emitter Collector
Q15 254495 -0.04 V -12 v
Q16 23C372 -12 v 0.5V
MC3 No. 6 pin (with input O V) ee.. Approx., OV

5) Power supply (See Fig. 5-1)

Teble 5-6
Ic Pin No. 4
MC1 723C 6.8~ 7.87
M(;'Z 723C 6.8~ 7.87
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