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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

Model 1834A/1854C is a high-sensitivity 2-pointer electronic AC voltmeter
which indicates two signals at the same time. The voltmgter is made of
solid-electronics, consum less power, and compact and light. It indicates

the value of the measured signal.

The 1834A/1854C AC voltmeter is identical except their measuring ranges.
This instruction manual explains Model 1834A primarily, giving difference
alone of Model 1854C being enclosed in E J.

The measuring range selection system is very convenient. When the black button
on the knob is pushed-in and locked, both INPUT 1 and INPUT 2 can be switched
at the same time in gang. When the button is pulled-out and unlocked, INPUT

1 and INPUT 2 can be switched mutually independently. It also is possible to
switch INPUT 1 and INPUT 2 at the same time with a certain level difference.

The AC Voltmeter consists of an impedance converter with high input impedance,
a voltage divider, a preamplifier, an indicator circuit, an output circuit
and a constant voltage circuit for each of INPUT 1 and INPUT 2 mutually
independently. The ground lines of the circuits can be.connected to or

floated from the chassis ground with the GND-mode switch.

The measuring range is 10 pV ~ 300 V rms (<100 ~ +52 dBm, -100 ~ +50 dBv)

{15 pv~500 V rms (~100~+56 dBm, -100~+54 dBv) ] divided into 14 sub-ranges
in 10-dB steps. The scales are graduated in equal divisions in r.m.s. value
of sinusoidal wave. The measuring frequency range is 10 Hz ~ 500 kHz.

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 output terminals of INPUT 1 and INPUT 2 provide AC output voltages of
approximately 1 V [ approximately 1.5 V:] at full scale. Thus, the AC volt-

meter can be used also as a monitor or a preamplifier.
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2. SPECIFICATIONS

Nomenclature: AC Voltmeter
Model No.: " 183ha [18546]
Indicating meter: 2-pointer type, 2 colors [3 colorsj

1 mA FS for both scales
Scale values: r.m.s. value of sinusoidal wave, and dBm value with
1 mW 6000 as reference.

dBv value with 1 V as O dB.

Input terminals: BNC-type receptacle and GND terminal

" Input resistance: 10 MQ +3%, for each range

Input capacitance: 100 pv~ 1 V ):150 BV ~ 1.5 V] ranges 40 pF or less
3V~300V [5V~500V] ranges 30 pF or less

‘Maximum allowable input voltages

200 pv ~1 V [150 pv ~ 1.5 V] ranges
AC component: 150 V in rms value, +200 V in. peak value } (Note)

DC component: +400 V

3V ~30V {5V ~500 V)] ranges
" AC compoment: 300 V [500 V] in rms value,
450 v [4700 V] in peak value

DC component: +400 V

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

RMS scale:

dBv, dB scale:

Accuracy:

Stability:

14 ranges

100/300 uV, 1/3/10/30/100/300 mV and 1/3/10/30/100/300 V
{150/500 w, 1.5/5/15/50/150/500 mV and 1.5/5/15/50/150/
500 V]

~80/-70/-60/~50/-40/~30/-20/-10 -and 0/10/20/30/40/50 aB
+3% of full scale at 1 kHz

Better than 0.2% of full scale for +10% variation of
power line voltage

Operating ambient temperature range: 5°C ~ 35°C (41°F ~ 95°F)

Operating ambient humidity range: Up to 85% RH

Temperature coefficient:- 0.05%/00 at 1 kHiz ( for reference only )

Frequency response:

Internal filter:

10 Hz ~ 500 kHz ... +5% with reference to 1 kHz
20 Hz ~ 200 kHz ... +3% with reference to 1 kHz

100 kHz low pass filter

(The filters are connected in the INPUT 1 and INPUT 2
circuits only when the 100 kiz pushbutton switch is
depressed, and the meter indication and external output

signal are reduced by approximately 3 dB at 100 kHz.)

Noise: (With ixiput terminals shorted and GND-mode switch is GND position.)

Range Filter in Filter out
300 pV ~ 300 V | 1% FS or less | 1% FS or less
100 pv 2% FS or less L% FS or less

Filter in: When 100 kHz filters are connected

Filter out: When 100 kHz filters are discnnected
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The noise affects the indicated value as follows:

Indicated value = /(signal value)2 + (No:i.s,e)2

Cross-talk: Either one of the input terminals shorted 600Q...
140 dB or over

Output terminals: BNC~type receptacle and GND terminal

Output impedance: Approx. 600Q

Output voltage: . Approx. 1V [1.5 V] rms at full scale of "1.0"
nlsn scale

Distortion factor: Less than 1%, at full scale, 1 kHz, 10 mV range

Frequency response: with input resistor 10 MQ and input capacitor 30 pF
connected to output terminal, '
7 Hz ~ 250 kHz, +1 dB ~ -3 dB

Power requirements: 100 V AC, 50/60 Hz, approx. 6 VA
(can be modified to 100 V-~ 120 V or 200 ~ 240 V

with interpal connection change)

Dimensions: _ 134 (w) x 164 (H) x 270 (D) mm
(5.28 (W) x 6.46 (H) x 10.6 (D) in.)

Maximum dimensions: 140 (W) x 190 (H) x 340 (D) mm
(5.51 (W) x 7.48 (H) x 13.4 (D) in.)

Weight: ‘Approx. 3.8 kg (8.4 1v.)

Accessories: Type 942A terminal adaptor ......... 2

) Instruction manual eev.eeveveeann. e 1
-4 -
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3. OPERATION INSTRUCTIONS

3.1 Explanation of Front and Rear Panels

TN L

b
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© (@ Tl

range switch:

® mrr2

range switch:

(:) Range switch
lock button:

® wrmr1
terminal:

® wur 2
terminal:

The pushbutton switch for meter power ON-OFF.'
The depressed and locked position is for ON.
As the button is pushed again, it pops out
into the OFF position. The meter pointers

may deflect ifregularly for approximately

10 sec after the power is turned ON, but this

is not an abnormal indication.

‘The knob located in the center of front panel,

for selection of 1k ranges convering a total
range of 100 pV ~ 300 V [150 pv ~ 500 V],
The black figures are for V values. The blue
figures are for dB values.

To prevent overload to the instrument, start
measurement with higher ranges and gradually
turn the switch to lower ranges, observing
the meter deflection.

The‘inner arrow knob is for range selection
of INPUT 1 and the outer round knob is for
that of INPUT 2.

The black button on the inner knob. The depressed
and lécked position is for simultaﬁeous

switching of INPUT 1 and. INPUT 2 in gang. The
unlocked and poped out position is for switching

of individual channels.

The terminal to which the signal to be measured

is applied. Consists of a BNC-type receptacle

and a GND binding-post terminal. Connection

can be conveniently made with a BNC-type.
Connection can be made also with a banaha plug for
to the center conductor of the receptacle. When
ﬁKikusui 942A Terminal Adaptor" is inserted, ‘
connection can be made with a banana plug, spade
lug, alligator clip, 2-mm tip or a wire of smaller
than 2 mm as is the case for the GND terminal.

The outer conductor and GND terminal are electri-
cally connected to or floated from the meter panel

and chassis with the GND-mode switch.

-6 -
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'(:> 100 kHz filter: As you press this pushbutton switch to the

0d8

depressed state (filter-in state), the 100 kHz
low pass filter (-3 4B at 100 kHz) are connected
to the circuits of INFUT 1 and INPUT 2. As you
press the button again, it is reset to the popped-
up state (filter-out state) and the filters are
disconnected from the circuits.

Frequency response of meter indication when in the

filter-in state is shown in Fig. 3-3.

Fig. 3-3

Indicating

meter:

t
10kHz 100kHz

The indicating meter has two pointers —-

red poinfer for INPUT 1 and black pointer
for INPUT 2. It has four scales as follows:

1) "1.0m (M5"] scale:

For 100 pV, 1/10/100 mV and 1/10/100 V
( 150 v, 1.5/15/150 mV and 1.5/15/150 V) ranges.
scale "1.0" [ "15" ) at 1[(1.5) mv ‘
range is for 1.0 [[1.5] mV and at 100
(150) V range is for 100 [ 150 V.

2) nzn [n5nj scale:

For 300 uV, 3/30/300 mV and 3/30/300 V

(500 uV, 5/50/500 mV and 5/50/500 V] ranges.
Heaningé of scale figures are the same

with those of the case of "1.0" E"lﬁ"]

scale.
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adjustment:

@  AGcNp-mode

switch:

3) "dBv" scale:

For measurement in dBv value with reference
to 1 V. The same scale is used for all of
14 ranges of -80 to +50 dB.

4) "3dBm" scale:

For measurement in dBm value with reference
to 1 mW 600 . The same scale is used for
all of ik ranges of -80 to +50 dBm.

The black screw (:) is for mechanical zero
adjustment of INPUT 1 pointer (black) of indi-
cating meter; the red screw @:) is for mechanical

zero adjustment of INPUT 2 pointer (red).

The INFUT 1 circuit and INPUT 2 circuit are

mutually independent and their ground circuits

. are floated from the chassis, casing and panel.

With this GND-mode switch, the ground circuits

of the channels can be connected to or floated

from the chassis ground.

When this switch is thrown to the GND position,
the .outer conductor of the BNC recepfacles
(which are ground lines of the input circuits)
and the ground terminals (ground "1 " of

INPUT 1 and ground "{72" of INFUT 2) are con-
nected to the case ground "1" with respective
resistors of which resisténces are sufficiently

low as compared with the input resistances.

¥hen this switch is thrown to the OPEN position,
the ground "¢ 1" of INPUT 1 and the ground "¢ 2"
of INPUT2 are floated from the case ground "L"

and, therefore, the instrument can be used as

two mutuelly independent voltmeters.
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Q:) @:) OUTFUT The output terminals on the rear panel, which

3.2

1

2)

3)

k)

5)

terminals:  provide output signals when the meter is used
as an amplifier. The terminals consist of BNC
receptacles and GND terminals. OUTPUT terminals

Q:) provide the output for INPUT 1; OUTPUT ter-

minals q:) provide that for INPUT 2. For con-
nections to these terminals, use BNC type plugs.
'Connecfions can also be made by inserting Kikusui
Type 9424 Terminal Adaptor and making up a pair
with the GND terminal. When this is done, con-
pections can be done, as is the case for the GND
terminals, with banana plugs, spade lugs, alliga-
tor clips, 2-mm (0.079 in.) tips, or wires of
2 mm (0.079 in.) or less of diameter,

Preparations for Heasurement

Turn OFF the POWER switch at the left-hand side on the
front panel.

Check that the pointers are accurately in the center of the
zero scale position. If they are not in this position,

adjust them accurately to this position. If the meter power
has been turned ON, turn it OFF and wait for approximately 5
minutes so that the pointers are stabilized in positions close

to the zero position and then perform the zero adjustment.

Connect the meter power plug to an AC line power outlet of
100 V (can be modified to 100 V ~ 120 V or 200 V ~ 240 V with

internal comnection change). 50/60 Hz AC.

Set thé range selector in the 300 V [500 VJ position.

Turn ON the POWER switch.. The Power pilot lamp will light
indicating that the meter power is turned on. The meter
pointers may deflect irregularly for about 10 seconds when
the switch is turned ON or OFF, but this is not an abnormal

indication.
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6)

7)

3.3

1)

2)

When the pointers are stabilized, the meter is ready for measurement.

For measurement at a high sensitivity, connect the 100 kHz low pass
filter (-3 dB at 100 kHz) by depressing pushbutton (:) of Fig. 3-3,
in order that the input signal can be measured with low noise.
This feature is especially advantageous when the signal source

impedance is high..

AC Voltage Measurement

¥hen the measured signal level is low or the measured signal source
impedance is high, the input line is susceptible to external noise.
To guard aginst noise, shielded wires or a coaxial .cable should be
used depending on the noise frequency. When the measured signal
is a low frequency and a higher level and its source impedance is
low, measurement can be conveniently performed using the 942A

Terminal Adaptor which is supplied as an accessory of the meter.

Note:

¥hen measurement is done at the 100 pV ~ 1 nV [150 pV ~ 1.5 mV]
ranges, it is recommendable to use a shielded cable or a coaxial
cable in order to prevent coupling by radiation from the indicating
meter. If a conventional coaxial cable (such as 3G2V) is used,
noise may be caused due to movement or bending of the cable. It
is most recommendable to use a low noise cable when measurement is

done at a high sensitivity.

When the signals of both INPUT 1 and INPUT 2 are required to be
monitored by éonnecting an oscilloscope or other imstrument to the
output circuits, a ground loop can be formed between this equipment
and the monitor instrument because the GND of INPUT 1 circuit is
electrically connected with that of INPUT 2 circuit through the
equipment chassis and casing. In order to avoid formation of such
ground loop, either use mutually independent monitor circuit for
INPUT 1 and INPUT 2 or set the OPEN position of the GND-mode switch.
Note that, if a ground loop is formed, correct waveform mesurement
cannot be expected due to waveform distortions or beats caused by
external magnetic induction or by a current which flows in the

common impedance.

- 10 ~
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3) In order to prevent overload to the meter, start measuring with the

highest range and gradually lower the range observing the pointer

deflection.

4) Use the "1.0, 3"

The scale values

["15, 50"] scales of the indicating meter.
are shown in Table 3-1.

Table 3-1

. Range Scale '[Scale factor |Unit | Gain

100pv 150 mv -80dB | 1.0 15 | x 100 x 10 | pv | 80dB
300pV 500 -mV -70dB | 3 5 | x 100 x 10 RV 704dB
lmV  1.5mV -60dB | 1.0 15 [ X1 x 0.1 | mV | 604B

3mV 3 mV ~504dB | 3 S0 | x 1 x 0.1 | mV 50dB

0@V 15 mV -k0dB | 1.0 15 | x 10 x1 mv | hoaB
30mV 50 mV -30dB| 3 50 | x10 x1 wV | 304B
100mV 150 mV ~20dB | 1.0 15 | x 100 x 10 | mv | 204B
300m¥ 500 mV -10dB | 3 50 | x 100 x 10 | mV | 10dB
1V 1.5V 0dB| 1.0 15 | x1 x0.1| Vv 0dB

3V 5 V 104B| 3 5 |x1 x0.1 | V |-104B

10V 15 V 204B| 1.0 15 | x10 x1 vV | -204B
330V 50 V 304B| 3 50 | x10 x1 vV | -308B
100V 150 V 40dB | 1.0 15 | x 100 x 10 vV | -40dB
300V 500 V 50dB| 3 50 | x 100 x 10 vV | -50dB

5) To measure the input voltage in dBm value with reference to 1 mW

600Q , use the common dBm scale and determine the value as follows:

The "O" position in the center position of the dBm scale represents
the level of each range. Add the dBm value of the range to the dBm

value indicated by the pointer, to determine the dBm value of the

measured signal.

Example 1:

When the pointer indication is 2 (dBm) at the

"30 dB (30 V) [(50 V)] range", determine the

signal level as

2 + 30 = 32 dBm

- 11 -
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6)

3.4

Example 2: When the pointer indication is 1 (dBm) at the
"-20 @B (100 mv) [ (150 mV) ] range", determine

the signal level as

1+ (-20) =1~ 20 = -19 dBm

To measure the input voltage in dBv value with reference to 1 V,

use the dBv scale in common for all ranges. The measuring method

is the same as above.

Example 1: When the pointer indication is -2 (dBv) at the
"_30 aB (30 V) [ (50 V) ) range", determine the

signal level as

-2 + 30 = 28 aBv

Example 2: When the pointer indication is -5 (dBv) at the
n_20 dB (100 mvV) [(150 mv) J range", determine

the signal level as

-5 + (-20) = -5 - 20 = -25 dBv

AC Current Measurement

To measure an AC current (I) with this meter, feed the current
through a non-inductive resistor of a knowm resistance (R) and
measure the voltage drop (E) developed across the resistor.

The current_can be determined as I = E/R. In this case, note

that the "-" input terminal of the meter must be grounded.

Example: Measure the heater current of a vacuum tube
(nominal 6.3 V, 0.3 A).

Assume that a non-inductive resistor of 0.1Q was
connected as shown Fig. 3-4 and the meter reading

was 29 mV. The current can be determined as follows:

-3
1= _22_3%0_ =290 x 1072 (4) = 290 (ma)

- 12 -
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AC VOLTMETER

O
of0f B | _ INPUT

Pig. 3-4

3.5 Use as ar Output Meter

3.6

Measuriag the voltage (&) developed across a certain impedance (x),
the apparent power (VA) in the impedance (X) can be determimed
as VA = xz/x. Assumirg that the impedance (x) 18 2 pure resistance

(R), the power (P) consumed in the resistance (R) is calculated

as follows:
P = B2/R

Simce the meter scale is graduated in dBu value, the power cam

~ be directly read im the dB value whem the resiatance (R) is

600 Q. If the load resistance is within & range of 1 Q to 10 EQ,
the power cam be read in decibels by adding the value obtaizmed from
the decibel comversiom charts, Figs 3-5 and 3-6.

_¥aveform Errors

This meter is a "mean-value indicating™ AC voltmeter which
indicates a value proportional to the mean value of the measured
voltage. The meter scale are calibrated in the r.m.s. value of
a simusoidal wave. If the measured éignal waveform is distorted,

the meter does not indicate the correct r.m.s. value but errors

- 13 -
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are introduced. Rates of errors caused by waveform distortions

are shown in Table 3-2.

‘Table 3-2
T.E.B. Heter
Eeasured voltage value indication
(%) (%)
Amplitude 100% fumdamental wave 100 100
100% fumdamental wave . 100.5 . 100
+10% 2wd harmonric wave
100% furdamental wave 102 100 ~ 102
+20% 2md harmomic wave
100% fundamental wave 112 100 ~ 110
+50% 2rd harmonic wave
100% fumdamentsl wave 100.3 95 ~ 104
+10¢ 3rd harmonic wave '
100% fundamertal wave 102 94 ~ 108
+20% 3rd harmopic wave
100%# fundamental wave 112 90 ~ 116
+50% 3rd harmomic wave

3.7 How to Uss the Decibsl Chart
1) Decibel
Bel (B) is a umit of measure for comparimg two pdver lovels
in terms of the commom logarithm with 10 as its base.
Decibel (dB) is one-tenth of Bel (B) as imdicated with the

affix "d" and it 1s expressed as follows:

dB = 10 logypo —%f—-

In other words, the dB value indicates the ratio of power Py
with respect to power P) im terms of the- common logarithm
" multiplied by a factor of 10.

- 14
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2)

E2 Iz
dB = 20 loglo —EI- or 20 1og10 —EI-

Though decibel imitially was meant for representimg the ratio
of power levela, it since lomg ago has become to be used im
a broader sense to imdicate a ratio betweem two mumbers im
terns of common logarithm.

Yor an example, whea the imput voltage of &n amplifier ia
10 57 and its output is 10 V, the gain $s& 10V/10a&V = 1000,
In terms of decibel, the amplifier gaim iz expressed aos
follows:

10V
Cain = 20 log,y o av~ ° 60 (aB)

For a standard RF signal generator for smother example, its
output voltage is givem inr terms of 4B value with reference
to 1 WV, VWhen the output voltage is 10 =V, it is expresssd
as foiLOvaé

10 oV
10 wV = 20 log —I——;;- = 80 (dB)

" Wher given in a dB value, the refarsncs value or the O dB

value should be imdicated. In the case of the sigsal geherator
of the above example, the output voltage should be imdicated
23 10 BV = 80 4B (1 u¥ = O dB) with the O 4B value given

enclosed in paremtheses.
dBm, dBv

Term dBm means dB(mV¥W). It ropresents a power ratio with
reference to 1 x¥ as O dB. In general the term is for &

case that the impedance of the powsr measuring point is 600 R
or the term signifies 4B (=¥ 600R).

When the power and impedance are specified as above, decibel
can represent voltage and current as well as power. Term

dBm is given in reference to the values as follows:

- 15 -
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3)

O dBm =1 ®¥ or 0.7T75V,
or 1.291 mA

“Term dBv represents a voltage ratic with reference to 1 V

as O dB. This term is widely used im audio enginsering as
it provides a convenient means of voltage lsvel comversion.

Since the decibel scales of the AC Voltmeter are graduated im
such dBn and dBv values,the indicated value must bs coaverted
when other value than "1lmW, 600R" or "1V® is used for the

reference valus. Dus to the mature of the logu;ithm. corrsction

can bs accomplished by adding a certair value to the meter

reading. Refer to Figs. 3-5 amd 3-6 for the corrsctiom values.

Dacibel Comversion Chart

Fig. 3-5 shows & chart for converting ratios into decibel
values. Decibel values ares different according to whether
the ratio is of power (or equivalent) or it is of voltage or
current.

Example 1: Vhat 4B is 5 m¥ with refersnce to 1 mW?

Sirce the ratio is of pover, the left-hamd scale must be
used. Calculating 5e¥/1m¥ = 5, the dB value is kaown
to be 7 dB (m¥W) es imdicated by the dotted line in the

_ illustration.

‘Exauple 2: What are 50 m¥ and 500 mW in dB values with
‘reference to 1 mW?

Yhen the ratio is larger than 0.1 time or higher than 10,
decibel values must be calculated through addition or
subtraction using the relationship shown in Fig. 3-5.

- 16 -
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50 m¥ = 5 mW x 10 = 7+ 10 = 17 dB

500 mW = Su¥ 1 100 = 7 + 20 = 27 4B

Table 3-3
Ratio ~ Decibel
Power ratio | Voltage or current ratio

10,000 =1 x 10% 40 4B 80 dB
1,000 =1 x10° 30 4B - 60 dB
100 =1 x 102 20 aB 40 aB
10 =1z 10! 10 4B 20 @B
1 =1 x10° 0 4B 0 &8
0.1 =11x101] -104B -20 ¢B
0.01 =1 x10-2 -20 dB -40. 4B
0.001 =1 x10°3 -30 4B -60 &8
0.0001 = 1 x 1074 -40 dB -80-4B

Exagple 3: What is 15 &V in aB(V) value?

Since this decibel iz refersnced to 1 V, calculate at
first as 15aV/1V = 0;015. Rext, usimg the voltage/curremt
scale, calculate as 0.015 = 1.5 x 0.01 = 3.5 + (-40) =
-36.5 dB(V) or in the reverse es 1V/15aV = 66.7.

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

4) Decibel Additiom Chart

Fig. 3-6 shows ar additiom chart which is used when calculating
the power from the dBm value determined by this meter.

Example 1: The voltage across the voice coil of a spesker
of 8 Q was measured with this meter and the
indication was -4.8 dBr. What was the power
(apparent pover) being sent to the speaker?

-17 -
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Refer;'ing to Fig. 3~6, the value to be added is determined
to be +18.8 as indicated vith the dotted line in Fig. 3-6.
The power level can be known by addimg this value to the
indicated value &s follows:

dB (¥, 80) = 4.8 + 18.8 = 414

The value of 14 4B (nv, 8R) can be converted referring
to Fig. 3-5 as 14 dB (aV, 83) —» 25 wV.

Example 2: V¥hat voltage (V) 1a required to feed a power of
1 VW to a load of 10 kQ.

Simce 1 W is 1000 m¥ or 30 dB (W), a voltage which will
give 30 dB (=W, 10 k) should be calculated. Referrimg
to Fig. 3-6, the value to be added for 600 Q10 kR is
known to be -12.2. Therefore, the indication of this
meter should be 30 - (~12.2) = 42.2 om the dB (=¥, 600 @)
scale. The required voltage ia such that it causes a
deflection of 42.2 - 40 = 2.2 dBm om the 40 dB (0 - 100 ¥)
((0 -~ 150 V) ) rangse., Thus, the voltage is calculated to be
42.2 dBs = 100 V. '

- 18 -
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4, OPERATING PRINCIPLE

4,1 Construction

The 1834A/1854C AC Voltmeter consists of an input section
(a preamplifier, a former-stage attenuator, an impedance converter),
a latter-stage attenuator, a main amplifier,aan output circuit, and

a power supply for each of two channels of INPUT 1 and INPUT 2.

N

4,2 Input Section
(a) 100 pv ~ 3 mV [150 pv~5 mV:l ranges:

PREAMPLIFIER

INPUT TERMINAL > JATTER-STAGE ATTENUATOR

Pig., 4~2

As shown in Pig., 4-2, the input signal is sent to the latter-
stage attenuator after being amplified by 100 times by the
preamplifier, ’

(b) 10mv~1V [15 mV ~ 1.5 V] ranges:
IMPEDANCE CONVERTER
INPUT TERMINAL > LATTER-STAGE ATTENUATOR
Pig., 4-3

As shown in Fig. 4-3, the input signal is sent to the
latter~stage converter through the impedance converter,

-21 -
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() 3V~300V [5V~500 V) ranges:

INPUT
TERMINAL _ IMPEDANCE CONVERTER
S
iommﬁgz@ L ?6=1 TATTER-STAGE
$ < ATTENUATOR
el
~50 dB 3

Pig. 4-4

As shown in Pig. 4-~4, the input signal is sent to the
latter-stage attenuator through the former-stage attenuator
(50 dB) end impedance converter.

4.3 Latter-stage Attenuator (ATT 2-1 or ATT 2-2)

1450

Input WA OO Main Amplifier
3%410.30 '
2770 15Q
——W—0
N $41030
2770 )
& W Q
: 341030
2770 ]
5 o)
£41030
) VN
$189.3Q
Pig., 4~5

The input signal is attenuated in 10-dB steps (0,/10/20/30/40
dB) with the latter-stage attenuator as shown in Fig., 4-5,
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4,4 ¥gin Amplifier

The mein amplifier amplifies the output signal of the latter-
stage attenuator. This amplifier is a negative-feedback amplifier
consisting of three tramsistors (Ql1l-~Qll3, Q211 ~@Q213).
Its gain is approximately 20 dB. Its output is sent to the indicating

meter drive circuit and to the external output circuit.

4.5 Meter Drive Circuit

Q15 o Q116
(Q215) ase (Q216)c°1leCt°r
—b
Main Amplifier / . Py W
| 2/
R
e 3T
! Bn
Q115(Q215) Emitter 2!

a.

iﬁ47()

The meter drive circuit has tramsistors (Q115,Q216 or Q215, Q216)
and IC (MC101 or MC201). A feedback current flows from the collector
of transistor Q116 (Q216) to the emitter through the rectifying diodes.

Due to this feedback, the diodes are driven with almost contant currents

Pig, 4-6

and their non-linearity is compensated for and, consequently, the meter
deflection becomes linear. This principle is shown in Fig. 4-6. )
For the positive half-cycles of the amplifier output voltage (point a),
the current flows in the circuit of a— b — ¢ — d as indicated with
the solid line; for the negative half-cycles, the current flows in the
circuit of d —>b — ¢ ~> a as indicated with the dotted line. Between
b and c, the rectified current flows in the polarity as in Fig. 4-6.
This DC voltage is amplified and fed to the indicating meter.
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4,6 Output Circuit

The collector signal of transistor Q113 (Q213) of the main ampli-
fier is amplified by transistor QLl4 (Q214) and the amplified signal is
fed to the output terminal with a 600-ohm output impedance. The output
signal is approximately 1 V [ 1.5 V] for the meter full scale.

4.7 Power Supply

The power supply circuit has two constant-voltage circuits for
+15 V supply and -15 V supply. '
The +15 V power supply circuit generates the voltage with the voltage
IC (MC103 or .MC202).
The -15 V power supply circuit is employed the operational amplifier
(MC103 or MC203), and it's reference voltage is the +15 V power supply.
Q117 and Q118 (Q217 and Q218) are the series pass transistors of the
+15 V power supply.
Q119 and Q120 (Q219 and Q220) are the series pass transistors of the
-15 V power supply.

- 25 -
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5. MAINT

ENANCE

5.1 Inspection of Internal Components

To gain access to the internal compoments, remove the top

cover after removing the two clamping-screws on the top amd
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 Figs.

Y,
A

5-1 and 5-2.
—
R164 R 146
{\\‘] 3V(SVIADT, 27
- OUT PUT ADT @ S
° 3VLC2VJ
§ApY
Ov BIAS ADT ~ 1P2
"R
h\“ 82 R131 R27? c108
- R182 1P3 InVLISmY)
E ZERD ADY o (smyJ § ADJ
m|
C oemrisomy) L¥25Y BIAS ADT ADT
ADT
_ Fig. 5-1 (INPUT 1 channel)
d R264
T
-y N
C244 3vV(5¥3 APT ouT PUT ADT
(V) 4y
» P2 OV BIAS ADT|
R266
R279
R227
c208 R231 @
s 7 723 R282 2ERD APT
Imp(5my ’ ImeEn)
f ADT . ADT +25v BIAS ADT 100V ADT
150my)
~d

Fig. 5-2 (INPUT 2 channel)

- 26 -




JL80G0T

5.2 Adjustment and Calibration (See Fig. 5-1 and Fig. 5-2)
¥hen 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
GRD, and shown in Table 5-1,

Table 5-1

Test point Voltage with respect to GND
TP1, +13 V supply 10~16V
TP5, +15 V supply 13~17V
TP6, =15 V supply -13~-17V

2) Mechanical zero adju.étmeut of indicating meter:

So adjust the mechanical zero control ((9)and @0 of Fig. 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 turning-OFF the instrument power and the

meter pointer has been settled.

3) Bias adjustment:

So adjust potentiometer R166 (266) of the indicating meter
drive circuit that the voltage between test point TP3 and GND
becomes O V. Also, so adjust potentiometer R131 (R231l) of
the preamplifier of the input section that the voltage between
test point TP2 and GND becomes +2.5 V.

(at 100 pv ! 150 pV] range, with short the input terminals)
BY < R
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4)

5)

6)

7

Electriaal zero adjustment of indicating meter:

Set the RANGE switch ((:),(:) of Fig. 3-1) at the 300 V [500 Vj
range, short the input terminals, and so adjust potentiometer
R179 (R279) of the meter drive circuit that the meter (of
Fig. 3-1) indicates accurately the zero point of the scale.

Sensitivity and output adjustment (see the note):

Set the RANGE switch at the 100 mV (150 mV) range, apply a calib-
ration signal of 100 mV [150 mV} 400 Hz or 1000 Hz to the input
terminal, and so adjust potentiometer R182 (R282) of the meter
drive circuit that the meter accurately indicates the full scale
position. Next, so adjust potentiometer R164 (R264) that the
voltage of output terminal becomes 1 V [1.5 V) .

Preanmplifier (see the note):

Set the RANGE switch at the 3 mV [5 mV] range, apply a calib-
ration signal of 3 mV [5 mvj 400 Hz to the input terminal, and
so adjust potentiometer R127 (R227) of the meter drive section
that the meter indicates the full scale position. Next, raise
the calibration signal frequency to 400 klz and &0 adjust trimmer
capacitor C108 (C208) that the meter indicates the full. scale
position. Repeat alternately (for several times) the adjustments
at 40O Hz and 400 kHz with trimmer capacitor C108 (C208) so that

the meter indicates the full scale at both frequencies.

Adjustment of latter-stage attenuator (see the note):

Set the RANGE switch at the 3 V [ 5 V] range, apply a calibration
signai of 3V [5 V] 40O Hz to the input terminal, and so adjust
potentiometer R146 (R246) that the meter indicates the full scale.
Next, change the calibration signal frequency to 40 kHz, and so
adjust trimmer capacitor C123 (C223) that the meter indictes the
full scale.
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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 manufactured under stringent quality control
and inspection programs andhnormally are free of troubles.
Should any failure been caused notwithstanding check the

’ circuit voltages to locate the cause of failure.

Circnit voltages without input signal for the instrument are
shown in Tables 5-1 through 5-6. (The voltages are with
respect to the ground and as measured with a 11-MQ input
resistance VIV (Kikusui Series 107)). The values are without
edjustment of the AC line voltage and may differ slightly from

set to set.

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

!

DS & T < B EC B8 E ¢ 8

25K43 25c458 25A4495 28C372

299
ECB B CE
2SA733  2SD381

Fig. 5-3 Pins of transistors and IC's
(vottom view)
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1) Preamplifier

Table 5-2
Transi;tor Emitter of source | Collector or drain
QL01 (Q201) 2scks8 Ly 7V
Q102 (Q202) 2sKh3 0.k~ 0.9V 4y
Q103 (Q203) 2schs8 6.5V 12y
Q104 (Q204) 2s5A495 6.5V -11Vv
Q105 (Q205) 2sC372 -15 v ov
Q106 (QR06) 2sC372 3V 1k v
Q107 (Q207) 2SA561 3V -15 Vv
Q108 (Q208) 2sC372 12.5V 5V
2) Impedance converter
Table 5-3
Transistor Emitter or source | Collector or drain
Q109 (Q209) 2SK30A 0.25 V 5V
Q110 (Q210) 2sC372 -0.4 ¥ kv
3) Main amplifier and outpu circuit
Table 5-4
Transistor Emitter Collector
Q111 (Q211) 2sC372 V 0.1V 6V
Q112 (Q212) 2sAk95 6.5V 0.5V
Q113 (Q213). 2SC372 6.5V 11 v
12 Vv Ly

QL1k (Q214) 2sAL95
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L) Meter drive circuit

Table 5-5

Transistor Emitter Collector
Q115 (Q215) 2sAk95 -0.04 v -12 vV
Q116 (Q216) 2sc372 -12 v 0.5V

MC101 No. 6 pin (with input O V) .¢e.e... Approx. OV

5) Power supply (See Table 5-1)

Table 5-6

Ic

MC102 (MC202) 723C

MC103 (MC203) 741C

Pin No. 4 6.8 7.8V

Pin No. 2 Approx. O V
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5.4 AC Line Voltage Modification

The primary winding of the power transformer has taps for "100 V

SYSTEM'"" and 200 V SYSTEM".

The 1834A/1854A can be modified for operation on 100 V~120 V or

200 V ~ 240 vV AC power. For this modification, disconnect‘No. 1
tﬁp wire (brown, normally) of transformer at the rear panel, and

connect No. 2 tap wire (red, normally), so that the meter can be

operated for 200 V ~ 240 V AC power.

Table 5-7
AC line voltage Tap wire No. Wire color
ov (o] Black
100 V ~120 Vv 1 Brown
2000V ~ 240 V 2 Red

Note:  Colors of wires subject to change without notice.

Be sure to check the transformer tap wire number.
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