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1. OPERATING PRINCIPLE

1.1 Operating Principle

1.1.1 Introduction

Recently, a Field Effect Transistor abbreviated FET
has been used for AC amplitude control. The AC Standard
Voltage Current Generator described here is a practical AC
power generating device with low distortion factor and high
accuracy by FET control.

Up to now, a transformer (PT, CT) and accuracy-
ensured instrument have been used in combination as
standard instruments of test power supply to calibrate an
AC voltmeter and ammeter. However, this generator can
calibrate instruments besides calibrating or testing AC
machines, by accurately generating power itself.

This generator produces any frequency from 40 to 500
Hz, any voltage from 1 to 1000 V and any current from 10
mA to 50 A within an accuracy of £0.1% and distortion
factor of 0.3% and can handle a load up to about 50 VA.
Fig. 1-1 shows an external view of this generator.

1.1.2 Circuit Construction and Operation
1.1.2.1 Block Diagram

Fig. 1-2 shows a block diagram of the general circuit.
The components include an oscillator, a resistance potential
divider for DC reference voltage and output setting, a main
amplifier, an FET control circuit, an AC-DC converter, a
protective circuit and an output “ON-OFF"’ circuit. Output
is always controlled by an FET connected to the input side
of the main amplifier so that a preset fixed value will be
taken out.

Each rated voltage and rated current is selected by the
secondary winding tap of an output transformer connected
to the output side of the main amplifier.

Any current in the large current range is taken out
directly from the secondary winding of the output trans-
former sided to the main amplifier with terminals since a
selector switch to be used requires large capacity, thus
causing great contact resistance loss. Qutput can be cut off
at any range by cutting off the control FET connected to
the input side without using a mechanical relay or other
mechanism. When abnormal condition is caused in output
or the output is set wrongly, the protective circuit operates
and then the FET is automatically formed into a cut-off
state to cut off output.
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Fig. 1-2 Block Diagram
1.1.2.2 FET Control Circuit between i, and ig with time series. |ts output voltage, i.e.,

Fig. 1-3 shows a basic circuit of amplitude control with  the gate voltage of the FET, Vg has the following equation.
a MOS type FET.

—k . .
VG=C—f(|o_|s)dt ............... (2)
Ros
(_"’W_—) Rf
VG2 M Where
. GZS | k: integrating constant
o A o C: integrating capacitor
=T | A2 V" g g cap
Gy Vo _ _Rs Vg variation is controlled in amplitude by FET. The
VG Vo ~ RDS control system is constructed so that by comparing output

with reference, the difference will be 0 at all times.

Fig. 1-3 MOS FET Amplitude Control Scheme

In the figure, output Vgt IS equated:

R¢
g = R_osVD .............................. (1)

Where Rpg: resistance between drain of an FET
and source
R¢:  feedback resistance
Vp: inputvoltage (between drain and source)

Rps is changed by varying the gate voltage of the FET
whereby output Vo y+ amplitude can be controlled.

As shown in Fig. 1-2, the amplitude control circuit for
the whole generator detects voltage output through a
resistor or current output through a current transformer.

Then the output is converted to DC current iy by the
AC-DC converter. After comparing it with DC reference
current is determined by the preset value, the difference is
applied to the integrator. It integrates the difference
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1.1.2.3 Reference Voltage and Setting Dial

A temperature-compensating constant voltage diode is
employed for reference voltage. As in Fig. 1-4, the setting
dial takes out DC preset voltage corresponding to each digit
by dividing resistance by Kelvin Varley. In the figure,
positions 1, 2 and 3 of selector switch-SW are used to set
the operating range of the amplifier at 100% for each of the
maximum setting ranges.

Namely, position 1 is used to set the maximum setting
range at 10 or 100 V. Position 2 is to set the maximum
setting range at 50 or 500 V. Position 3 is to set the

Operating Principle 3/11

maximum setting range at 20 or 200 V.

To reduce FET operating resistance variation, the
signal voltage provided by the oscillator is varied by linking
the maximum digit 10° and the second 102 with corres-
ponding ones of DC setting voltage circuit respectively.

Variation in FET operating resistance is at most +5%.
To change output continuously, switch the setting dial to a
variable resistor and continuously change the DC setting
voltage. In this case, FET operating resistance is greatly

changed and so distortion is increased in the lower part of

the output range since the AC voltage side is set at a fixed
value.
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Fig. 1-4 Setting Dial
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1.1.2.4 Oscillator

The built-in oscillator is a Wien bridge type by FET
control and its circuit is composed as in Fig. 1-5. In the
figure, A, is a Wien bridge amplifier, A, an output control
amplifier and A5 is FET control integrator. A; controls the
FET by comparing the amplification ratio of A; with
reference voltage Es so that the amplification ratio will be a
value that satisfies oscillating condition at all times. In this
case, voltage Vp applied to the FET requires a small value
as well as that applied to the amplitude control FET and
the value is maintained below 50 mV.

A fixed capacity and resistance selecting method is
applied to oscillate frequency; fixed frequencies of 50, 60
and 400 Hz and variable frequencies from 40 to 500 Hz.
Output is a sinusoidal wave of 3 V+0.1 V and its distortion
factor is about 0.3%.

In Fig. 1-2, terminal EXT. OSC is used to obtain phase
relation for each output (for example, AC electrical power
calibrator) with two or more generators operated in
parallel.

1.1.2.5 Main Amplifier

The main amplifier is a solid-state power amplifier
employing an IC for its first stage and its maximum output
is 50 VA. A wide choice of 1 V/50 A to 1000 V/50 mA
provided by the output current transformer is allowed. Fig.
1-6 is a block diagram showing the negative feedback state
of the main amplifier. With voltage output, it is connected
as a voltage stabilizer negative feedback form, and with
current output, as a current stabilizer negative feedback
form. The main amplifier itself is also constructed to
operate as a voltage or current stabilizer for load fluctua-
tion.

1.1.2.6 Output “ON-OFF" Circuit

Since the FET has an extremely high resistance value in
a cut-off state, the amplitude control FET allowing
"“ON-OFF"" action of output is used. It is very convenient
for “ON-OFF'" action with high voltage and large current
and allows compactness of the whole instrument, too. Fig.
1-7 is a LOGIC circuit to turn output “ON-OFF" and is
combined with the circuit to protect the main amplifier
from overload and overheat.

With power supply turned on, R-S FF is positioned at
"“OFF" by the “STAND-BY"’ switch connected in parallel
to the “OFF" switch. By changing this level to develop
“ON-OFF" signal and forming the amplitude control FET
into a cut-off state, output reaches 0. Then with “ON”
switch depressed, output is applied as pulse signal by CR
and R-S FF is reversed to “ON". The “ON-OFF"’ signal is
switched to “"ON’ through level conversion and the
amplitude control FET is ready for operation.

50 Hz

1

;

o——o 60 Hz
o—w—9 400 Hz
0—\@—“ 40~500Hz
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If output is overloaded and thus overcurrent runs
during operation, the output current signal provided by the
main amplifier is increased above Schmidt level, then R-S
FF is reversed to “OFF’ and output is cut off. Operating
time is on the order of uS in each circuit and the output is
cut off within a half wave even at 500 Hz.

When ambient temperature is high or load is con-
tinuously taken out at near-rating, the output transistor is
raised in temperature. The temperature detecting posistor
senses output transistor temperature at all times and when
temperature exceeds a fixed value, the Schmidt circuit
operates to set R-S FF at “OFF"".

This generator works to supply up to 50 VA output,
high voltage and large current and generates high voltage at
small current rating with an increase of load impedance.
For example, with the rating of 100 mA, voltage reaches
500 V for rated 50 VA. Hence, great care must be taken in
handling. Safety measures for overload and mistake in
setting are described below.

(Overload)

When output terminal load exceeds the maximum
value, output is automatically cut off and is not turned on
unless load is restored to normal condition.

(“OFF" position priority of “ON-OFF’’ switch)

With two ““ON-OFF’" switches depressed simultaneous-
ly or the Schmidt circuit turned “OFF’’ because of a rise in
temperature, “OFF’’ is given priority by the LOGIC circuit
and “ON"" action is not performed.

(Protection of setting range)
With the setting dial turned above the setting range
(105% or higher), output is automatically cut off.

(High voltage setting range)

With high voltage setting rating (500V, 1000 V)and
small current rating under conditions to allow high voltage
generation (100 mA), a stop circuit is added to the
“ON-OFF’’ circuit so that it will not be switched to “ON"
unless the 1st dial is set at ““O"".

1-5
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The general block diagram illustrating every circuit
board as a block of Type 2858 AC voltage current
generator is given in Fig. 1-8 and the following describes the
operating principle.

The sinusoidal wave of 3 £0.1 V AC oscillated by the
Wien bridge is changed in level by setting the 1st and 2nd
dials (3rd and 4th dials for DC reference voltage only) and
then enters the FET control circuit. The FET control
circuit always controls the amount of input by receiving
control signal from the reference integrator according to
accuracy of output. The FET control output passes through
the preamplifier, midstage and output amplifiers and is
taken out from the desired range (tap).

The range selector switch selects any of 1000 to 10 V
and any of 100 mA to 5A. In case of 10, 20 and 50 A it is
used for the detecting assembly. With voltage output, it is
detected by reference resistors Py, and Py3 and with
current output, it is detected by Py3 through the CT. The
reference integrator compares the value converted from
detected signal to DC with a fixed reference voltage value
set by the dial, then integrates the difference and supplies
integrated signal to FET as a control signal.

The “ON-OFF”’ circuit functions for “ON-OFF" action
of output and is also a protective circuit to cut off output
instantly when abnormal condition emerges. It operates in
combination with the ALARM circuit.

(2858-Py ;) MATRIX CARD

Various operation modes such as the position of a
decimal point, high (500, 1000 V, 100 mA) or low voltage,
current or voltage and a setting level value are changed by
range selection. It is possible to select such modes by
increasing the number of switch stages, but operation is
troublesome when increased. This card accommodates only
one stage of a mechanical switch and a diode matrix circuit
to allow operation equivalent to that of multi-stage
switches. Mode selections other than analog (reference
resistance) selection are performed by this card.

(2858-P,,) REFERENCE RESISTOR
AGE) CARD

Accommodates the multiplying resistors for detecting
500 and 1000 V. They are attached in a zigzag pattern to
reduce distribution capacity because of high voltage.

(HIGH VOLT-

(2858-P, ;) REFERENCE RESISTOR (LOW VOLTAGE)
CARD .

A multiplying resistor for detecting 10 to 200 V and a
voltage conversion resistor inserted into the secondary
winding of the CT are attached. Sensitivity of current range
is adjusted by this card.

1-7
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(2858-P4) £15 V-DC POWER CARD and power supply

Supplies the source voltage of +15 V DC to the linear
IC. In Type 2858, the source voltage of £12 V is supplied
by the P;; and lines of £40 V DC for power amplification
are wired directly to the chassis.

(2858-P,5) OSCILLATOR CARD

An oscillator operated by the Wien-bridge and allows
any fixed oscillation of 50, 60 and 400 Hz and continuous
oscillation from 40 to 500 Hz. Oscillator output is 3 +0.1 V
AC, with distortion factor of 0.3% which is down to about
0.2% after FET control. If distortion factor is reduced, it
takes a few seconds after changing frequency until the

output is stabilized. Frequency can be selected by changing
R.

(2858-P;s) REFERENCE INTEGRATOR CARD
The heart of this generator and consists of the
following circuits.

(1) DC reference voltage generator circuit
(2) AC-DC converter circuit
(3) Integrator circuit

The DC reference voltage generator circuit changes
reference zener diode voltage to a fixed value.

The AC-DC converter circuit is a full wave rectifying

type using an operational amplifier to compare detected AC
output with DC. Linearity and drift in this circuit will
adversely affect directly the accuracy of this generator.
The integrator circuit integrates the difference between DC
voltage set by the dial and converted DC output and the
system operates so that the difference will always result in
0.

(2858-P,;,) FET CONTROL CARD

Controls oscillator AC voltage by FET control voltage
provided by the reference integrator and supplies it to the
post-stage amplifier. With output turned “OFF”, the FET
card is formed into a cut-off state in combination with the
LOGIC circuit for cut-off.

(2858-P,3) PREAMPLIFIER CARD
Functions as a pre-stage amplifier
amplifier and mainly amplifies voltage.
Selection of voltage or current negative feedback must
be performed according to the output—voltage or current,
so a relay is incorporated in this card for selection.

of the power
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(2858-P,5) MID-STAGE AMPLIFIER CARD

Functions as a mid-stage amplifier of the power
amplifier and mainly amplifies current. It is intended to
operate an SEPP output transistor.

(2858-P, ) ALARM CARD

Incorporates the monitor meter drive circuit, excessive-
setting stop circuit, Schmidt circuit and ALARM automatic
reset circuit.

(2858-P, ;) ON-OFF CARD

Incorporates the LOGIC circuit to perform “ON-OFF”
action of output, output transistor overheat detecting
circuit, 12 V rectifier circuit and +5 V power circuit. It
operates in combination with the P,y ALARM circuit.

(2858-P,,) DECIMAL POINT CARD

1-8
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1.3 (A) Logic Circuit

Output “ON-OFF” Circuit

Fig. 1-9 is LOGIC circuit to turn ON or OFF output. It
is combined with the circuit to protect the main amplifier
and output from overload. When power supply is turned
on, the R-S FF is switched to “OFF" by the delayed pulse
provided by Schmidt circuit (2). The control signal is
applied to the FET input side of main amplifier and
output is O with the FET cut off. Simultaneously, the
voltage to stop operation of the control circuit is also
produced.

Then is it applied to the R-S FF through the CR as a
pulse signal by depressing the ON switch, the R-S FF is
reversed to “ON” and the “ON’’ lamp lights up. Simultane-
ously, the “ON-OFF'" signal is switched to “ON’’ and the
main amplifier and control circuit are ready for operation.

If output is overloaded and overcurrent flows on
operation, the main amplifier output is cut off since the
amount of output current signal provided by the main
amplifier exceeds Schmidt level and the R-S FF is reversed
to "OFF". Operating time is a few us or so in each circuit
and the output is cut off within a half wave even at 500 Hz.

When ambient temperature is high and load is continu-
ously taken out nearly at rating, the output transistor is
increased in temperature. The temperature detecting posis-
tor always senses the output transistor temperature. |If the
temperature exceeds a fixed value. Schmidt circuit operates
to switch the R-S FF to “OFF". In this case, a lamp lights
up by a circuit exclusively for indicating overheat of the
output transistor.

Overload .

When load of the output terminals exceeds the
maximum value, the output is automatically cut off and
not set at “ON’’ unless load is restored to normal condition.

OFF priority of the ON-OFF Switch
With the ON-OFF switch depressed simultaneously,
"OFF'" is given priority by action of the LOGIC circuit.

Protection of Setting Range

When the setting dial is turned to any position (above
105%) above the setting range, the output is automatically
cut off. This indicates that the main amplifier output
exceeds Schmidt level of the protective circuit.

High Voltage Setting Range )

The stop circuit is added to the ON-OFF and LOGIC
circuits so as not to switch output to “ON" in the high
voltage setting range (500, 1000 V) and small current
setting range (100 mA) to develop high voltage unless the
1st dial is set at 0.

ACIV(rms)A
RATED VALUE

Operating Principle 10/11
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(B) Logic Circuit

Operating Principle
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2. TROUBLESHOOTING

2.1 Measuring Instruments and Tools

1)

2)
3)
4)
5)
6)

7)
8)
9)
10)
1)
12)

Tester (YEW Type 3201) or digital multimeter (YEW
Type 2807)

Oscilloscope

Electronic counter (YHP Type 56326A)

Distortion analyzer (YHP Type 334A)

Differential voltmeter (Fluke Type 931B)

Single-core slidewire resistor, 20082 1 A (YEW Type
2791)

AC voltammeter (YEW Type 2014)

Standard resistor, 12 (YEW Type 2792)

DIL Soldering iron for IC

Extension cord (for Type 2802)

Lock nut

Insulated screwdriver

Troubleshooting

£

SINCE THE GENERATOR CAN SUPPLY HIGH VOLTAGE
AND LARGE CURRENT UP TO 50 VA AS OUTPUT,
GREAT CARE MUST BE TAKEN IN HANDLING.

2-1
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2.2 Symptom and Remedy of Trouble

Troubleshooting  2/6

Output is not developed (by changing either frequency or range).

YES
|———= Unplug all circuit boards (11 boards). (Preventing shock
hazard)

l————= With microswitch supported by lock nut, turn on power

supply.
Check fan for operation

L > Check if fuses TR; and TR, (4 A time lag type) blown.

Sequentially plug in circuit boards according to number of

circuit boardD indicated.

| ——=. DC power supply
P o Check to make sure +15V is developed between @—@ and

—15 V between @—@

l——=> Oscillator
Pos Check to make sure 3 V (RMS) is developed at (50, 60, 400

R

— Setting dial (AC side)

>
I07

Check @—@ for output with synchroscope.

Rated selecting range 1st dial
100mA/1000mA/10A/10V/100V/1000V - 10 } I
200MA/2A/20A/20V/200V «vvvvereressrrinnns. 2
500MA/5A/E0A/E0V/B00V --vvvvvvreracrnnnase 5 ) (PP

———=> Setting dial (AC side)

bl
107

proportion to change of dial position.

———=DC reference voltage
P s Check to make sure —@ develops about —7.8 V DC.

———>= Setting dial (DC side)

Check @—@ for output.

Rated selecting range 1st dial
100 mA/1000 mA/10 A/10 V/100 V/1000 V....10 )
200 mA/2 A/20 A/20 V/200 V

Check (D—27) for output with synchroscope. Change 1st
dial from 0 to 10 and 2nd dial from 0 to 9 at 100 mA
range and check to make sure level is changed in

4.1 to

NO -POWER F; (5A) blown.
Faulty power transformer T;.
Leads wired wrong.

NO —Faulty Q, and Q, (2SD214)

faulty

Q, - Q4 (2SC696A).
Q,-Q; (2SA546A)

'

NO— Faulty + side
Faulty — side

NO —~RV; (5kQ2) is faulty in ad-
justment or faulty oscillator
card.

NO —Faulty 1st dial system

NO — Faulty dial system

NO — Faulty DC reference voltage

generating circuit.

2 j 4.9V DC
5

500 mA/5 A/50 A/50 V/500 V NO — Faulty 1st dial system

2-2
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>
[Po ]

D

Pll

Py

L~ Setting dial (DC side)
Check to make sure DC voltage is changed stepwise
between @—@ when changing each of 1st, 2nd, 3rd

and 4th dials from 0 to 10 or 0 to 9.

———> FET control

Between @—@ ;

——-> ALARM

5 V power supply .
Between —@: Make sure 5 V DC is developed.

ON-OFF

Between (3)—@): With 1st dial set at 0 and “ON’" button
depressed, make sure 5 V DC is developed.

Waveform shown shall be 0

when switching to @

Troubleshooting 3/6

NO —Faulty dial system unless

voltage change is noted in any
dial.

NO - Faulty FET control assembly
or P07>

NO — Faulty 5 V power supply or
faulty 5 V load

NO — Faulty ON-OFF circuit

Be careful about high voltage after this service. Do not touch circuit.

YES

— P‘Ug in POl to P03.

+40V-—40 V power supplies
Check to make sure £40 V power supplies are developed as specified.

Check Q;-Q, (25D214) for condition.

——> Check parts, especially transistor for condition.
[(Pos" o]

After such tests, make sure output is developed.

NO — Faulty 40 V power supply
NO — Replace, if faulty.
NO — Replace.

NO = Faulty transformer (T,)

Output is not developed with any one of 50, 60 and 400 Hz.

YES

———> Oscillator
Connect synchroscope to @—@ and check to make sure
4,242 V (peak) is developed.

"/

NO — Faulty frequency selector
switch or faulty resistors
Ri-Rs (50 Hz)

R,-Rs (60 Hz)
R3'Rs (400 Hz)

Output is not developed by continuous frequency dial.

YESI
Note:

oscillator.

To use continuous frequency dial, turn off output,
then change frequency and turn on output. If
frequency is changed with output turned on,
output is automatically cut off due to hunting of

2-3

NO — Faulty frequency selector
switch or faulty continuous
frequency selecting variable
resistor
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Output is not developed at “EXT"".

L——= Between @—@ : Range of 100 mA NO — Faulty oscillator externally
2 |
connected or improper level

Check to make sure 140 mV (p-p) is developed with 1st dial (3V (RMS) * 0.1 V)

set at 10.

Output is not developed only at 1000 and 500V range.

L= Check for condition. NO ~> Faulty system or faulty
T, and range selector switch.

Output is not developed at 200, 100, 50, 20 and 10 V ranges.

L= Check for condition. NO - Faulty [Pg ] or faulty
T, and range selector switch

Output is not developed at all current ranges.

L~ Check (Rgg,, RV, Z, Z,) for condition. NO -~ Faulty or faulty
: T3 and range selector switch.

Decimal point is not displayed.

= Check +12 V power supply @—@ for condition. NO - Replace, if faulty.

= Check diode for condition.

L = Check lamp (9 V/35 mA, type ML#451) for condition.

Overheat lamp does not light up.

L————= Check Q,.Q, (2SD214) for condition. NO — Replace, if faulty.
————= Check to make sure Posistor (Pth) [P, ]@—@ is about 20002
at 20°C.

I [EQCheck Q1 to 7 for condition.
L = Check lamp (PLB-1320-12 V) for condition.

—_— Check DC power supply for condition. +15V between 20-@2)

-15V between @—@

2-4



TYPE 2858

Troubleshooting 5/6
Service Manual

“ON’" lamp does not light up.

‘_> Between (3) - @) : With output switch set at “ON"’, check 5 NO - Replace, if faulty.
V — Q¢-Q; ¢ lamp for condition and 0 V
— 1C,, IC,, Qg for condition.

“ALARM" lamp does not light up.

‘=—=—="> Between @ - @ . When voltage causes ALARM (instruction NO - Faulty lamps Qg, Qg
Pio manual page 2), check to make sure it is
Sv —‘ [— formed as shown below for about 3 NO — Faulty one of any up
Ov seconds. to Q.
i \Y
_01 zt.s_su. The lamp does not light up at O

The voltage does not reach OV.

“HIGH VOLT"” (1000, 500 V, 100 mA) lamp does not light up.

— Check +12 V power supply @ —@ for condition. NO — Replace, if faulty.
SIS Check diode for condition
L— > lamp (PLB-1320-12 V)

Monitor meter “LEVEL"’ does not operate.

— Check IC, for condition

L———= Check meter (M) for condition

Monitor meter “LOAD” does not operate.

= Check IC, for condition

L= Check meter (M;) for condition

2-5
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Great error

|~ Allow 15-minute or longer warmup.

I = Setrange as high as possible.

L= Check to make sure output continuous setting dial is set at ““DIAL"".
= Voltage drop of lead resistance (Use thick leads).

= Check to make sure load is linear (check load for waveform with oscilloscope).
L= Oscillator output is greatly distorted.

+——= Output setting dial is burnt.

——= Faulty reference DC voltage (Pgyg).

= |mproper DC source voltage (£15V — Po4).

‘——= Check to make sure ambient temperature ranges from 0 to 40°C.

Unstable

I——) In service area of 50 Hz (60 Hz) line frequency, set output
frequency of main unit at 60 Hz (50 Hz).
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3. ADJUSTMENT

Adjustment 1/3

\a

I
——r

o
-

/
Power OFF
microswitch

Circuit Control _r Resistance Initial Sequency
Board No. No. Adjusting rangs (Part No. on PCB) Position of Adj.
Pos VR, AC output current of 209 (RV,) Center of range 13
1/2 FS
Pys VR, +15V DC power supply| 1 k& (RV,) Center of range 1
pi: VR, Oscillator output of 20 k&2 (RV,) Center of range 2
3V AC
VR, Distortion factor of 5 k& (RV,) Center of range 3
oscillator 3V AC
VR; Continuously variable 500 k2 x 2 Center of range 4
oscillator to 40 Hz (RV,)
VR, Continuously variable 5k x2 Center of range 8
oscillator to 500 Hz (RV,)
Pos VR, AC output voltage F.S. | 258 (RV,) Center of range 11
VR, AC output voltage of 509 (RV,) Center of range 12
1/2 FS
Po, VR, FET control voltage of 10 k& (RV,) Center of range 9
| +20vDC
VR,, Compensation of FET 10 k2 (RV,) Center of range 10
control output
distortion
Pos VR, Output transistor BIAS | 508 (RV,) Minimum point of 7
range
VR,, Feedback DC BIAS 10082 (RV,) Center of range 8
Pio VR, LOAD of AC output 1k (RV,) Center of range 14
voltage range
VR, LOAD of AC output 5k (RV,) Center of range 15
voltage range
VR,; ALARM at 105 to 2k (RV,) Center of range 16
106% of AC voltage .
and AC current rated
output
Py VR4 5.00V DC 1k (RV,) Center of range 6
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3.1 £15 V Power Circuit (2858-Py,}
Adjust VR, (RV,) until voltage
between @ COM — @ reaches
+15 £0.1 V DC. Make sure voltage
between (27 COM — @2 is —15
+0.1 V DC.

3.2 Oscillator Circuit (2858-Fys5)

Oscillating level - - Adjust VR3; (RV4) until voltage
between @COM — @ reaches 3
+0.1 V AC.

Adjust VR; (RV3) until distortion
factor between @ CcoOM — @
ranges from 0.45 to 0.55%.
Fixed frequency - - Adjust frequencies with C;, C, and
R, to ¢ respectively to:
50 Hz = 1%
60 Hz + 1%
400 Hz = 1%
between @COI\/I — @ When
frequency is raised too high, in-
crease C;, C,. When it is lowered,
decrease R; to Rg.
Variable frequency Adjust VRs (RV,), VRs (RV,)
until 40 to 500 Hz is continuously
oscillated between @ COM -—

5.

Distortion factor
adjustment - - -

3.3 “ON-OFF” Circuit (2858-P;;)
+ BV Power Adjust VR4 (RV) until5V DCis
supply -« -« -+ developed between @ COM —

3.4 Preamplifier Circuit (2858-Pyg)
Set output transistor BIAS resistor VR;; (RV,) at the
minimum value.
DC BIAS - ... Adjust VR, (RV;) until voltage
registers T mV DC or less at both
terminations of Rg;=0.5Q2 of the

amplifier output side.

3.5 FET Control Circuit (2858-Py)
FET control Adjust VRy (RV,) until voltage
input voltage between @ COM — @ reaches 2.0
V DC.
With main unit rated selecting range
set at x 100 V and 1st dial set at
10, turn on power supply and set
output at “ON”. With output set at
"“OFF", check to make sure about
—13 V is developed.

3-2

Adjustment 2/3

Distortion factor
of output
voltage

Connect a distortion factor meter
to the main unit voltage output
terminals.

With the main unit rated selecting
range set at x 100 V, the 1st dial set
at 10 and fixed frequency set at 60
Hz, adjust VR;o (RV,) until dis-
tortion factor is below 0.3%. With
fixed frequency set at 400 Hz, also,
make sure distortion factor is below
0.3%.

3.6 Reference Integrator Circuit (2858-Pyg)
ACvoltage - - - - - - Connect a differential voltmeter to
voltage output terminals. Main unit
rated selecting range set at x 100 V,
Tst dial set at 10. Oscillator fixed
. frequency 60 Hz. Power supply 100
V, 50 Hz.

DC reference Adjust R;3 to ;¢ of circuit board

voltage - - - - - - Pos until output voltage reaches
100.0 V AC *0.05% and for fine
adjustment, use VR, (RV,). Adjust
1/2 rating (50.0 V) with VRg
(RV,). Alternately adjust unity rat-
ing and 1/2 rating specified values.
With fixed frequency of 400 Hz,
adjust output voltage to within
*+0.1% of the rated value.

3.7 Reference Resistor (Low Voltage) (2858-Py3)
AC current -« - - - Connect a standard resistor (Type
2792) 12 to the 100 mA ~ BA"
current output terminals, and con-
nect a differential voltmeter to

both terminations of the resistor.

Main unit rated selecting range x

100 mA

1st dial 10
Oscillator fixed frequency 60 Hz
~ Power supply of 100 V, 50 Hz

Adjust VR; (RV;) of circuit board
Pos until output current reaches
100.0 mA AC +0.05%.

With 1/2 rating (50.00 mA AC),
also, adjust the current to within
0.05% of the rated value with VR,
(RV,). Alternately adjust full rat-
ing and 1/2 rating.

With fixed frequency of 400 Hz,
adjust the current to within £0.1%
of the rated value.
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3.8 Alarm (2858-Pyq)

Over ALARM
Set“ng .......

“ALARM" opera-
tion for current
load

“ALARM" opera-
tion for voltage
load

With the main unit rated selecting
range set at x 100 V, the 1st dial set
at 10.

Turn on power
output at “ON"’.
Set up the 2nd dial gradually until
the ““ALARM" lamp lights up. Ad-
just  VR;s (RV3) so that
“ALARM" will operate at 105 to
106 V.

With the current range, also adjust
so that “ALARM” will operate at
105 to 106% of the rated value.

supply and set

With the main unit rated selecting
range set at x 100 mA, and the 1st
dial set at 10. Turn on power
supply and set output at ““ON".
With an AC voltmeter registering 50
V by stepping up the variable resis-
torat 0, adjust VR4 (RV,) until
“ALARM" operates. Readout of
the voltmeter must not exceed 50
V.

With the main unit rated selecting
range at x 100 V and the 1st dial
set at 10.

Turn on power supply and set
output at “ON"”. With an AC am-
meter registering 0.5 A by stepping
down the variable resistor at MAX,
adjust VR;3 (RV,) until
“ALARM" operates. The ammeter
must not exceed 0.5 A.

33

Adjustment

1000 mA

Q L1000 m |2

i h

oJole ?oo
P

200

VOLT RANGE

Fig. 3-2

g [00.0v | =

3/3

100V

—A— rVa

0000

N "

J 1 1
20040,
(0]
AMP RANGE

Fig. 3-3
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4. CIRCUIT DIAGRAM

4.1 Overall Wiring Diagram
Top and Bottom

Fig. 4-1

' Fig. 4-2

4-1
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SWI-4TH STAGE
—oove
*
OFOVO-
*
20070
, ——o0I00VO
RV, EXT. 0SC - 050V
/% Vo—
40 ‘ . Rsa 29K sw2 020v0
§ : o— W B
500HZ | - 334Ks Re, PO EACH Q1,Q2 250214 (SANKEN ) —————0 OV o——t
! 200V - 2T - y
‘/% | CANY OFFO
100V o—— i Rer +40V ,7—*3
0SCILATOR 57 5 - MEDIUM AMP (P09)
TRANSMITTER _(POS) 50V o— #Rss ot SW3 a0l Rl 1 M
|50k : Zlgz R, T FET CONTROLLER(PO7)  PREAMP (PO8) 030 o 5
2 o Reo T © Swl
60HzZO— SW6 147K $——o 2 R70 Ra2 OFF oYt
swe 3 OFF © Rss 7 Rel — e | TP ! osa] [>T STAGE
AOHz 050H e} 50A v -0 3Rl 4.7[1—3 V06C
4 [ 5 77¢% Re2 330 020
VR. O~ 3 ——o0 R72 Pthi
' 5 60H 20Ac 52 Lpos o S0 } - L1 200H ol 4
tlEXTO Hz p— & 585K [0 18, z ki T _ loFF 5B 0.
L & Res 3 Res R 030 B " s
) 7 VR, 5A 00— B.15K2 Res ol 20 "o B
o 8 L OEXT, R53 $——0 3 R7s 2 Res WF Zﬁ
: Ao- B —o 030 R 1000 m
o adve, & fRe | e R0 RE? %X
SW6 | {oHz 2 1000 0——1 2 Re7 0 | Ds [120 500 mA
E 8 A 197 & R77 ' Ras 3 % o —
vR.oH 500" $ 2 iz e | i Al V06C 200 mA
I mA .| : R7g Lo % R 100 mA 10
[jt s ’ y —H
4 100 o—— ‘ - a0V 330 Res 050 C 1000
SWI - Ist STAGE D) [R7gx g0 NOT: USED] rore -a0v eQ
- s R 0 g -
PIl/I3 ——oxs R0z 150 PL8 -+
%, DIAL A CONTROL ALARM T Dy 1118
= 105 2 0 L 00— @ ‘9() COM
o R, SW2 0+4100% SRV ALARM ] NI sB
500V o0z 10000 [ ] SW3 Sw4 5K CONTROL o 0 @ IOOfmA
200Vo- FACH — o L00P OFF A el J ~5A
¥—o M EACH EACH REFERENCE OFF ;
100vo——4 N / I - | P [ M INTEGRATIOR [ v 00 > ks SW7-2 oA
} ° 2 ° * R SW5 { ) 7 I E——— ON/OFF CIRCUIT(P I1) ]
50V0o— 3 T Ris [ Rer 80 L 3 SWI-6TH STAG R
AL o ) T EACH™Z ¢ (P10) N1y @ 20A
20Vor '—Rs—o T Riz ] R28 T R38 = RY 5 OFF SG. 0 J 8 il
10Vo—m 3 R, Ris T R2o { R39 14 3+5v POWER SUPPLY |6 2l 3 ‘—€ ) 50A
OFFo Re $pg T Rio 3 R0 pReo OUTPUT LEVEL
g v T o b ™ TP L ol e [725 |
50 250001 R9 } 20, S 1 o T I eE ,
20A0 iro 1Rz 1 Raz fRe2 " . 7 R QUTPUTLOAD 5 i
10A0— Ry FRu y 7= pALEERS e, lov 4;0KI il " REFERENCE | BEBAT MRKED WITH TACT
540 o $ R % Raa F Ry ImA N o PL2 o PL3 SWI-BRDSTAGE ' pedi=ton T pod ) : SHALL HAVE MEDIUM CONTACT.
—s - © 4 Q < | - 3 |
2A0 3 Re 3R t Ras FRa5 4 ALARM | o 1000V W 18 3
OB TN TPy R % Ras 141 [ (RED) | (RED) Blifo]e |4 s I |
A I Ra 2o o —o 0C 12V 500 : !
Soor:A FRis i m—_r i R o] ZwVO——SW——JM i
200 © 100Vo— N !
mA v :
100 ‘ 50V IREFERENGE |
{Ragn 50 DC 12V SWI vl la 5 s :
SW(-2ND STAGE NOT USED) s6| |se. SW8 |SW9 [N LAM ‘
0000 ° \-(GREEN) lov | NTEGRATION
| I
SW7-f £15V POWER SUPPLY B G 1,1, @ e 1 To REFERENSE( el
— PP (PO4) o o——+ OFF|ON 1 _ [
OP.-~OPERATE _ | 25 T ooV sgo b PLI 50A O—r 3
58~ STAND BY S8, : o oo UNIT,DECIMAL POINT ] ol o i e ™ 21-P CONNECTOR
P i SOng— MATRIX o)) OFF i L
| ! flo Smm—— Y 1 [
FL(an) | OFF i o owsrop 6| o ‘ ') coz (Jz01)
. ll 20V 5 A o—— :
\G i ) Vo |
il 10 0o~ Bher—1 ’ NOT USED IN STD MODE.
it OF F 0— DECIMAL POINT 90— l0000——+ POWE CALIBRATION ONLY
1
i »t +40V ! INDICATION (P12) A mA | T
i\l Feanl  |1s1652 ]I 8 o | ¢ o
2
Il TIME LAG ot 16000, 200 L 200 —— .
oI COM 10AC 100BA—
i () Oj 2 o—t
O
TOP COVER i 28 AT . 5K o 7 G
MICROSWITCH 14 ! .% 1S I652R 0,000 200
e T o s el — PL7 (RED) o
3 : -5TH STAGE
(48 = 5Bl @) HeH voLT e
E \ AC1Zv mAST
3 200 Note
s TIME LAG 5 Roo :__TC3 S . . -
2 10MQ 1000 p F =100 (POI)----—-(P12) ; Number of Printed Circuit Board
CASE SWI- 4TH STAGE

Fig. 4-3 Overall Wiring Diagram
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4.3 2858-Py, Reference Resistor (High Voltage) Circuit Card

3 1000V

11 500V

Fig. 4-6

.18 Ry R> R3 Ra Rs Rs R7 3
AN M\ AW—p—VN——AVW——AVWN MW\
50 KQ 50K 50KQ 50KQ 50KQ  50KQ 30KQ

)

) 1000 V

OUTPUT TERMINAL
VOLTAGE DETECTION
3

\

Rs
MW\ : O 500 V
13,333 KQ

2858 - P0O2A

Fig. 4-7

4.5
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4.4 5858-Py; Reference Resistor (Low Voltage) Circuit Card

18

14 10V

Fig. 4-9

cT

=
5=
0
o
k]
o
2
Ly
0
o
=
=

TKD

RN75E13.333KA

RNTSE 50KA

R Ro 2 SW
2 Wy WV (200V)
| 50KQ 13.333 K
R3 5
MWV q (100V)
30K
R4 8
—A\W (50V)
13.333 K
Wv (20V)
3.333 KQ
4
(10V)
18 |
g (1ov)
Rz R 3R
lov & ZI ..V.,v g
ZZ s /‘E;
20 5800 2 20
q COM.
2858 - PO3B

4.6

Circuit Diagram

11 20V

2 200V
5 100V
8 5OV

Fig. 4-8
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4.5 2858-Py, +15 V Power Circuit Card

AC

Fig. 4-11

Circuit Diagram

20 +15V
21 COM
22 —15V
8 ¢
5 18V
3 18V
Fig. 4-10
3 R J
18V ¢ > __;f\ +15V
o
D2 <
Sl Ra E:I;?MF
27K
tzyz 24 C3
© [RV !zs%—slz 100 /25V
1001 /25V SIKQ &7
5 Q 1 ] DG
2;C538 R A
s RO-74 [z, 27K 21
t O —>0 COM  DC.
08
100 /25V 25A550
tzz' Cq mg Ce
Qe 3 Rg ¥ IOK 100 /25V
H- .
iz { ™ M,
lal
< 254550
5 22
18V ¢ —=0) -5V
D4 Rg
SH-1Z 25A550 560
2858-P04

T~3

4.7

7/15
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4.6 2858-Py5 Oscillator Circuit Card

Fig. 4-13

5
i

Circuit Diagram

Fig. 4-12

50Hz 1 —————
60Hz 2
400Hz 3
~500Hz 4 " Ro RV _ o0k
1
40Hz ~ 5 390 47K (L
Ri3
47K S
coM 6 I 14396 MC 14396 | OUTPUT 3V
Ri 10K Ris
e 3900
C2 | 47K
02y |
50Hz 7 OlufF ’V3 5 ¥ Ap
3 5K 3 !
: 15953] T\cqs3
60Hz 8 6 2K
Q4 R2l
400Hz 9 § i e
Rg A
~500Hz 10 0K 4
0.33uF
40Hz~11
‘ RV2 MC14396
Ris
w20
Dy Ly
RDSM| g
8 00022
457 [coM 15V 680 ¥ eep
6 C7
ATpsov | 4rusov v 2858-P05B
Oy 2y 2 70.11

8/15
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4.7 2858-Py; Reference Integrator Circuit Card

[
REFERENCE
VOLTAGE 5 gET
E ontrol
SOUR'C Jo Voltage
[}
I
1 1.0V (AC)
I
12 Over Alarm
]
Detected
\ Voltage IN
\ 14 Dial Devided
DC Voltage
ey el gl e ig. 4-14
21 COM 1—18 Reference Voltage
10V AC —_
L 2858~ P06C
Ri Rz Riz ok
A ¢ W
IBKQM.F 2KAMF Rig 10K
10V /3mA o S v
2K MF
DETECTED 3 15953 R
VOLTAGE ¢ "‘r v T
5 19041 6 C7$|/J.F
ﬂUﬂU . R7 Ss¢0 cs
N.E.
Rg 2 FET CONTROL VOLTAGE
+2.0V
5K MF| +2v
L o
DIAL DIVIDED DC © -
= 5KAM.F
VOLTAGE -13v
OFF |ON ON
(V)| (RATED
5004 09ZR,, VALUE)
__..E:
2Rig RV, |10 R23;7\5K
250 W -5V
Raa
-I5v
” 4TuF 25WV
. O
5000V v 22 21 20
REFERENCE _OUTRUT |
VOLTAGE
outeuT Y
——RaTING ©
i
Fig. 4-15 ON; |, GER
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4.8 2858-P,; FET Controller Circuit Card

15 to Main Amp

12 Over
Alarm OUT

21 COM

SIGNAL INPUT

CONTROL VOLTAGE
INPUT

CVER ALARM

Fig. 4-17

Circuit Diagram

1 Signal IN
5 Control |
Voltage IN
10 Over Alarm IN
Fig. 4-16
71—6_
2858 - PO7A
C7
j [|LOPF
0
L R7 RV2
Z RV !
| 4 6.2KQ |gm
Kia
a (NEC) | |, IC2 " | 7o
QJ) me 6 I5] MAIN Amp
T 14 IN P
Rs : 54396 N PUT
2K0 ' Rs
g 3000
ne
5 a7k “00%H
d
Ro7A |
L |
3
15953 | ROTA | Z
\%
i A550
R Ry 2 . (NATICNAL )
TS joka) Ria
10kQl!S953 Q3 7K
10 DS 10KQ { Rig
& 30K 4 D
o D2 " escs3s L\ Rig D4 | o
15953 15953 (NATIONAL)  247KQ W b} CVER ALARM
v Riz] 0K 15953 INTEGRATOR
aRe 0k 3 R
47uF
4TuF sy
221 > 20

-5V

4-10

tI5v

10/15
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4.9 2858-Pyg Preamplifier Circuit Card

2 IN PUT
6 Relay
8 COM
10 A Side NF
12 V Side NF
Fig. 4-18
"V"SIDE A" SIDE
NF NF
ti2y 6
R/
50 T sioe
2 OUTPUT
I
c, 200PF
2 "Tokn
Rs
Ci
INPUT $&—} - -2
24F Lo 100k 500
1.8K % 15 | oureur
21548 |g, GJ_
R, 3 Rugiek | 3 =C
] 5100 200P ==
6ka| |eKe 2200eF {/f; o
coms AN
S=¥25c696A
Rs T n| 2Rr v
ioa [l0Y, ion S
LRy, |
RgE ' ZRe
15KQ IISKO.
-I5V  +I5V
-15
47,F 25 WV
2858 - POB D
Fig. 4-19 71-3 22 21 20
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4.10 2858-Pyg Medium - Stage AMP - Circuit Card

9 OUT PUT
14 OUT PUT
15 —40V
12 OUT PUT
8 +40V
16 +40V
5 IN PUT
18 —40v 10 OUT PUT
1IN PUT
Fig. 4-20
16
+40V l
Ca Rs 8
000681 L Ry ——wW——2 4 440V
R3 oa | 1ka 2290
Bt @ 25A546A
5 2.2K Q 9 .
INPUT { 2506964 i
— v Re 10
Ci Diy  #D7 ‘::'ZA_Q OUTPUT
47PF 4
( 1S953 Each 1 S
Dy 7 14
R Y %0 OUTPUT
J2 l5ass L SR 00
I 2.2K
INPUT O—moutd
— NaVi
CH 25A546A
3
47PF Q4
Ca L] >28C696A
000471 |
2Rg
Re 2000 ——Bo-dov
1KQ
~40v 68
2858 - P09B
Fig. 4-21 71-3

4-12
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4.11 2858-P;¢ ALARM Circuit Card

1 "A'" Range
W
L
&
o |
g
19 1V (AC) >
21 COM
13 V" Range 2 Alarm SG

8 1 Monitor Meter

18} Monitor Meter
17] Level 7 ) Load-
14 Relay GEEY
4 Alarm Lamp
Fig. 4-22
MONITOR METER
LOAD (200pA 13KQ)
=) (+)
. 7T5 2858 -PI10B
5 B +15V
5 15933
X2 Rio
VOLTAGE 25V 12KS0
W
15953 Re 12K
Dt W I\O‘ Q,~Q,.Q,~Q,:
D4 39K NPN 2SC538
CURRENT 1V e, B
y 15953 :'§'§K (MATSUSHITA)
+12 Dt 3 4
@ LOGIC S. . Ing A
- - 2 %
@ RANGE VI RANGE |4\ RANGE onF IoM
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4.13 Type 2858 Decimal Circuit Point Card
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Notes:

5. PARTS LIST

Parts List

1/11

Replace the item marked with ¥ as an assembly even when a part of it is damaged.
Request the assembly to YEW.

5.1 Parts for Overall Wiring 72.4
Part No. Description Manufacturer Remarks
R1 Wire Wound Resistor 600002£0.5Q2 YEW
R2 Wire Wound Resistor 25000210.3Q2 YEW
R3 Wire Wound Resistor 40002+0.0402 YEW
Assembly of Rotary Switch SW2 and its Resistors o
R4s~Ris: 12 pcs, Nominal Resistance 10002 each
Rs7~Rgg: 12 pcs, Nominal Resistance 50§2 each
SW2: Rotary Switch
Assembly of Rotary Switch SW3 and its Resistors Yo't
Ri¢~Ras: 11 pcs, Nominal Resistance 20052 each
Reo~R7g: 10 pcs, Nominal Resistance 10£2 each
SW3: Rotary Switch
Assembly of Rotary Switch SW4 and its Resistors Yot
R27~R37: 11 pcs, Nominal Resistance 4052 each
SW4: Rotary Switch
Assembly of SW5 and its Resistors Yo't
R3s~Ra47: 10 pcs, Nominal resistance 8§2 each
SW5: Rotary Switch
R48 Not used
R49 Not used
R50 Not used
R51 Wire Wound Resistor 3.34KQ£10802 YEW
R52 Wire Wound Resistor 3.77KQ£10Q2 YEW
R53 Wire Wound Resistor 6.15KN+1082 YEW
Rb54 Wire Wound Resistor 29.45KQ£10Q2 YEW
R55 Wire Wound Resistor 14.70KQ£1082 YEW
R56 Wire Wound Resistor 5.85KQ£10Q2 YEW
R79 Not used
R80 Not used
R81 Wire Wound Resistor 0.32£0.01Q2 YEW
R82 Carbon Resistor RD%PX 4,702
R83 Carbon Resistor RD%PX 33QJ
R84 Wire Wound Resistor 0.3210.0152 YEW
R85 Wire Wound Resistor 0.302+0.012 YEW
R86 Carbon Resistor RD%PX 4790
R87 Carbon Resistor RDY%PX 33QJ
R88 Wire Wound Resistor 0.392%0.01Q2 YEW
R89 Carbon Resistor RD1PX 12QJ
R90 Carbon Resistor RD1PX 1282J
R91 Wire Wound Resistor. 0.50%0.01Q2 YEW
R99 Carbon Resistor RD¥%PX 10M2J
R101 Carbon Resistor RD%PX 4.7 KQJ
R102 Carbon Resistor RD1PX 15082J
RV1 Variable Resistor MF223N 5KQ Nippon Servo
RV2 Variable Resistor RV30YG40RC 50K Nippon Servo
C1 Electrolytic Capacitor 63-LG-10000 10000uF 63V Nippon Chemical
C2 Electrolytic Capacitor 63-L.G-10000 10000uF 63V Nippon Chemical
Cc3 Dipped Mica Capacitor DM15C102K5 1000PF Soshin
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5.1 Parts for Overall Wiring (continued) 724
Part No. Description Manufacturer Remarks
C4 Polyester Film Capacitor FNX-H-TW1K TuF Matsuo Denki
PL1 Pilot Lamp 12V. 0.03A (Green) Mitsuya Denki
PL2 Pilot Lamp 12V. 0.03A (Red) Mitsuya Denki
PL3 Pilot Lamp 12V. 0.03A (Red) Mitsuya Denki
PL4~PL6 | Not used
PL7 Pilot Lamp 12V. 0.03A (White) Mitsuya Denki
PL8 Miniature Lead Lamp ML Type #451 9V/35mA Hamai
SW1 Rotary Switch R80-6-6-16 (14.4°) TOSOKU
SW6 Rotary Switch OM25N-3-6-5 (30°) TOSOKU
SW7 Rotary Switch R56-2-4-3 (30°) TOSOKU
SW8 Micro Switch V-10-1A8 Tateishi
SwW9 Micro Switch V-10-1A8 Tateishi
SW10 Micro Switch V-10-1A8 Tateishi
SW11 Micro Switch V-10-1A8 Tateishi
Pth 1 Posistor PTH-60BG 10082 Murata
Pth 2 Posistor PTH-60BG 10082 Murata
Q1 Transistor 2SD214 Sanken
Q2 Transistor 2SD214 Sanken
D1 Diode 1S1652 150V 12A Toshiba
D2 Diode 1S1652 150V 12A Toshiba
D3 Diode 1SI1652R 150V 12A Toshiba
D4 Diode 1SI1652R 150V 12A Toshiba
D5 Diode VO06C 200V 1.2A Hitachi
D6 Diode V06C 200V 1.2A Hitachi
Z1 Diode RD-19B Nippon Denki
Z2 Diode RD-19B Nippon Denki
L1 Inductance 150uH YEW
FAN FAN CT4B55 100V Nippon Servo
F1 Time Lag Fuse F102-4A Hamai
F2 Time Lag Fuse F102-4A Hamai
F3 Time Lag Fuse F102-4A Hamai
M1 Meter HO04 YEW
M2 Meter HO04 YEW
N.F Noise Filter FCL-190-2 250V 3A TDK
5.2 Parts for Unit, Decimal Point, Matrix. (2858-P,,) 71.3
Part No. Description Manufacturer Remarks
PO1-R, Carbon Resistor RD%PX 15092J
PO1-R, Carbon Resistor RD%PX 150£2J
PO1-R; Carbon Resistor RD%PX 15092
P01-VO6C | Diode V06C Hitachi 22 pcs.
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5.3 Parts for Reference Resistor (High Voltage) Circuit (2858-P,)

Parts List 3/11

70.22

Part No. Description Manufacturer Remarks
Reference Resistor (High Voltage) PCB Assembly (2858-P02) YEW el

PO2-R;~R¢ | Metallized Film Resistor RN75E 50KQA 6 pcs.

PO2-R, Metallized Film Resistor RN75E 30K A

P0O2-Rg Metallized Film Resistor RN75E 13,333KQA

5.4 Parts for Reference Resistor (Low Voltage) Circuit (2858-P;) 70.11

Part No. Description Manufacturer Remarks
Reference Resistor (Low Voltage) PCB Assembly (2858-P03) YEW Yot

P0O3-R; Metallized Film Resistor RN75E H0KQA

P0O3-R, Metallized Film Resistor RN75E 13,333K2A

PO3-R; Metallized Film Resistor RN75E 30KQA

PO3-R, Metallized Film Resistor RN75E 13,333KQ2A

PO3-R; Metallized Film Resistor RN75E 3,333KQA

P0O3-R Metallized Film Resistor RN75E 580€2C

PO3-R, Wire Wound Resistor 14.002+0.102 YEW

PO3-Rg Wire Wound Resistor 1802+0.182 YEW

PO3-RV Variable Resistor LAMBDA 13S 2082 Copal

P03-Z, Diode RD19B Nippon Denki

P03-Z, Diode RD19B Nippon Denki

5.5 Parts for +15V Power Supply Circuit (2858-P,) 70.11

Part No. Description Manufacturer R emarks

P04-Q, Transistor 2SK11R Toshiba

P04-Q, Transistor 2SCH38 Matsushita

P04-Q; Transistor 25C696 Matsushita

P04-Q,4 Transistor 2SC538 Matsushita

P04-Qs Transistor 2SCh38 Matsushita

P04-Qq Transistor 2SK11R Toshiba

P04-Q, Transistor 2SA550 Matsushita

P04-Qgq Transistor 2SA550 Matsushita

P04-Q, Transistor 2SA550 Matsushita

P04-Q,, Transistor 2SA550 Matsushita

P04-D, Diode SH-1Z Sanken

P04-D, Diode SH-1Z Sanken

P04-D; Diode SH-12 Sanken

P04-D4 Diode SH-1Z Sanken

P04-Ds Diode SH-1Z Sanken

P04-Dg Diode SH-1Z Sanken

P04-R, Carbon Resistor RD%PX 68082J

P0O4-R, Carbon Resistor RD%PX 5.682J

P04-R; Carbon Resistor RD¥%PX 47K

P04-R, Carbon Resistor RD¥PX 2.7KQJ
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5.5 Parts for 15V Power Supply Circuit (2858-P4) (continued) 70,11
Part No. Description Manufacturer Remarks
P0O4-R; Metallized Film Resistor RE5S0YR 10K Susumu
P04-R, Carbon Resistor RD%PX 2.7KQJ
P04-R, Carbon Resistor RD%PX 680£2J
P04-Rg Carbon Resistor RD%PX 5.602J
P04-Ry Metallized Film Resistor RE50YR 10K82J Susumu
P04-C, Electrolytic Capacitor 25TH-100 100uF 25V Nippon Chemical
P04-C, Polyester Film Capacitor MXT-101K 0.001uF Matsuo Denki
P04-C4 Electrolytic Capacitor 25TH-100 100uF 25V Nippon Chemical
P04-C, Electrolytic Capacitor 25TH-100 100uF 25V Nippon Chemical
P04-Cs Polyester Film Capacitor MXT-101K 0.001uF Matsuo Denki
P04-C, Electrolytic Capacitor 25TH-100 100uF 25V Nippon Chemical
P04-Z,, Zener Diode RD-7A Nippon Denki
5.6 Parts for Oscillator Circuit (2858-P,5) 70.11
Part No. Description Manufacturer Remarks
Oscillator PCB Assembly (2858-P05) YEW et
P0O5-R, Metallized Film Resistor RNG6OE 31.8KQ2C
P05-R, Metallized Film Resistor RNGOE 26.5KQC
P0O5-R4 Metallized Film Resistor RNGOE 3.98KQC
P05-R4 Metallized Film Resistor RNGOE 31.8KQC
P05-R; Metallized Film Resistor RNGOE 26.5KQC
P05-R, Metallized Film Resistor RNG6OE 3.98KQC
P05-R, Carbon Resistor RD%PX 10KQJ
P05-Rg Carbon Resistor RD%PX 680¢2J
P05-Ry Carbon Resistor RDV%PX 10K
P0O5-R Carbon Resistor RD%LX 47K
P05-R Carbon Resistor RD%PX 39082
P05-R |, Carbon Resistor RDPX 10K2J
P05-R 3 Carbon Resistor RD%PX 4.7KQJ
P0O5-R 4 Carbon Resistor RD%PX 4.7KQJ
P05-R ;s Carbon Resistor RD%PX 39002
P0O5-R ¢ Carbon Resistor RD%PX 75082
P05-R Carbon Resistor RD%PX 10K
P05-R g Carbon Resistor RDVPX 10K
P05-R 9 Carbon Resistor RD¥%PX 47K
P05-R,g Carbon Resistor RD%PX 390€2J
P05-R,, Carbon Resistor RD%PX 2K
P05-RV, Variable Resistor RVIGYG15S 5KB Cosmos
P05-RV, Variable Resistor RVIGYG15S 500K2B Cosmos
P05-RV 3, Variable Resistor LAMBDA13S 5KE2 Copal
P05-RV4 Variable Resistor LAMBDA13S 20K Copal
P05-C, Polystyrene Film Capacitor CQ02MIV 10002J01 0.1uF 35V Fujitsu
P05-C, Polystyrene Film Capacitor CQ02M IV 10002J01 0.1uF 35V Fujitsu
P05-C3 Mica Capacitor MXT-1D22K 0.0022uF Matsuo
P05-C4 Mica Capacitor MXT-1D22K 0.0022uF Matsuo
P05-Cs Mica Capacitor FNX-1P33-HK 0.33uF Matsuo
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5.6 Parts for Oscillator Circuit (2858-Py5) (continued) 70.11
Part No. Description Manufacturer Remarks
P05-Cy Electrolytic Capacitor 25TB-47 47uF 25V Nippon Chemical
P05-C, Electrolytic Capacitor 25TB-47 47uF 25V Nippon Chemical
P05-D, Diode RD-5A Nippon Denki
P05-D, Diode 15953 Nippon Denki
P05-D; Diode 15953 Nippon Denki
P05-Q, Transistor 3SK14
P0O5-IC, IC MC1439G Motorola
P0O5-I1C, IC MC1439G Motorola
P05-1C; IC MC1439G Motorola
5.7 Parts for Reference Integrator Circuit (2858-P) 71.3
Part No. Description Manufacturer Remarks
Reference Integrator PCB Assembly (2858-P06) it
P06-R Metallized Film Resistor RNG6OE 18KQ2A
P06-R, Metallized Film Resistor RNGOE 20KQ2A
PO6-R 3 Metallized Film Resistor RNG60OE 4KQA
PO6-R, Metallized Film Resistor RNGOE 2KQA
PO6-R Metallized Film Resistor RNGOE 2KQA
P06-R, Carbon Resistor RDZ%PX 2K
PO6-R 4 Metallized Film Resistor RNGOE 5KQA
P06-Rg Metallized Film Resistor RNG6OE 5KQA
P06-R, Metallized Film Resistor RNG60OE 5KQA
PO6-R o Metallized Film Resistor RNGOE 700€2C
PO6-R |, Metallized Film Resistor RNGOE 5.5KQC
PO6-R |, Metallized Film Resistor RNG6OE 4.75KQC
PO6-R 3 Metallized Film Resistor RNGOE 100§2C
PO6-R 4 Metallized Film Resistor RNGOE 75QC
PO6-R ;5 Metallized Film Resistor RNGOE 50Q2C
PO6-R ¢ Metallized Film Resistor RNGOE 250C
P06-R |, Carbon Resistor RDY%PX 10KQJ
PO6-R 15 Carbon Resistor RD7PX 10KQJ
PO6-R 9 Carbon Resistor RDY%PX 20K
P06-Ry Carbon Resistor RDY%PX 47K
P06-R,; Carbon Resistor RD%PX 15K
P06-R,, Carbon Resistor RDY%PX 1082J
P06-Ry3 Carbon Resistor RD%PX 10QJ
P06-R,4 Carbon Resistor RD¥%PX 15KQJ
P06-R s Carbon Resistor RD%PX 1KQJ
P0O6-R 5 Carbon Resistor RD%PX 10KS2J
PO6-R4; Carbon Resistor RD%PX 4.7KQJ
P0O6-RV, Variable Resistor LAMBDA13S 250 Copal
P06-RV, Variable Resistor LAMBDA13S 5002 Copal
P06-C, Polyester Film Capacitor MXT-1D33K 0.0033uF Matsuo
P06-C, Dipped Mica Capacitor DM15C330K5 33pF Soshin
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5.7 Parts for Reference Integrator Circuit (2858-Pos) (continued)

Parts List 6/11

71.38
Part No. Description Manufacturer Remarks
P06-C4 Dipped Mica Capacitor DM15C330K5 33pF Soshin
P06-C4 Dipped Mica Capacitor DM15C330K5 33pF Soshin
P06-Cs Tantalum Capacitor TAX-H-16V-101M 100uF 16V Matsuo
P06-Cq Dipped Mica Capacitor DM15C330K5 33pF Soshin
P06-C, Polyster Film Capacitor FNX-H-1TW1K 1uF Matsuo
PO6-Cg Dipped Mica Capacitor DM15C330K5 33pF Soshin
POG-C,y Electrolytic Capacitor 25TH-47 47uF 25V Nippon Chemical
P06-C Electrolytic Capacitor 25TH-47 47uF 25V Nippon Chemical
P0O6-D, Diode 15953
P06-D, Diode 15953
P06-D 3 Diode 15953
P06-D4 Diode 15953
P0OG-Ds Diode 15953
P0G-Dg Diode 15953
P06G-Z, Diode IN3157 Motorola 8.4V £5%
POB-IC IC (OP Amp.) LM301A g
L ' Semiconductor

National
P06-1C, IC (OP Amp.) LM301A Semiconductor

National
P0OB-1C4 IC (OP Amp.) LM301A Bamiesrietor
PO6-1C, IC (OP Amp.) LM301A National Semiconductor
P0G-1C5 IC (OP Amp.) LM301A National Semicondutctor
5.8 Parts for FET Controller Circuit (2858-P-) 71.6
Part No. Description Manufacturer Remarks
PO7-R, Carbon Resistor RD%PX 10k2D
PO7-R, Carbon Resistor RD%PX 10k2D
P0O7-R; Carbon Resistor RD7PX 4.7kQD
PO7-R4 Carbon Resistor RD%PX 39082
PO7-Rs Carbon Resistor RD%PX 2k2J
P0O7-R¢ Carbon Resistor RD¥%PX 4.7k
P0O7-R4 Carbon Resistor RD%PX 6.2k2J
PO7-Rg Carbon Resistor RD¥%PX 39082
PO7-Rg Carbon Resistor RD¥%PX 10k$2J
PO7-R o Carbon Resistor RD%PX 10k2J
PO7-R Carbon Resistor RD%PX 10k§2J
PO7-R 2 Carbon Resistor RD%PX 10k§2J
PO7-R 3 Carbon Resistor RD%PX 4.7k
PO7-R 4 Carbon Resistor RD%PX 4.7k
PO7-R s Carbon Resistor RD%PX 47k 2J
PO7-R 4 Carbon Resistor RD%PX 30kS2J
PO7-R |, Carbon Resistor RD%PX 10k§2J
P0O7-R g Carbon Resistor RDvPX 10k$2J
PO7-RV, Variable Resistor LAMBDA 13S 10k$2 Copal
PO7-RV, Variable Resistor LAMBDA 13S 10k$2 Copal
P07-C, Polyester Film Capacitor MXT-1D22K 0.0022uF Matsuo
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5.8 Parts for FET Controller Circuit (2858-P,,) (continued) 71.6
Part No. Description Manufacturer Remarks
P0O7-C, Tantalum Capacitor TAX-H-16V-101M 100uF 16V Matsuo
P07-C, Polyester Film Capacitor MXT-1D22K 0.0022uF Matsuo
PO7-C4 Tantalum Capacitor TAX-H-16V-101M 100uF 16V Matsuo
P0O7-Cs Electrolytic Capacitor 25TA-47 47uF 25V Nippon Chemical
PO7-Cg Electrolytic Capacitor 25TA-47 47uF 25V Nippon Chemical
P07-C, Dipped Mica Capacitor DM15C100K5 10pF Soshin
P07-D, Diode 1S953 Nippon Denki
PO7-D, Diode 1S953 Nippon Denki
P07-Dj3 Diode 1S953 Nippon Denki
P07-D4 Diode 1S953 Nippon Denki
PO7-Ds Diode 1S953 Nippon Denki
P07-2, Diode RD-7A Nippon Denki
P07-Z, Diode RD-7A Nippon Denki
P07-Q, FET Transistor 3SK14 Nippon Denki
P07-Q, Transistor 2SC538 Matsushita Denki
P07-Q; Transistor 2SAB50 Matsushita Denki
P07-Q4 Transistor 2SA550 Matsushita Denki
P0O7-1C, IC (OP Amp.) MC1439G Motorola
P0O7-1C, IC (OP Amp.) MC1439G Motorola
5.9 Parts for Preamp. Circuit (2858-Pg) 713
Part No. Description Manufacturer Remarks
PO8-R Carbon Resistor RD%PX 5MQJ
PO8-R, Carbon Resistor RD%PX 6k$2J
P08-R; Carbon Resistor RD%PX 6k2J
PO8-R, Carbon Resistor RD%PX 12KQJ
PO8-R; Carbon Resistor RD%PX 390£2)
P08-Rg¢ Carbon Resistor RD%PX 1082J
P0O8-R4 Carbon Resistor RD%PX 1092
PO8-Rg Carbon Resistor RD%PX 156k§2J
PO8-Ro Carbon Resistor RD%PX 15k$2J
PO8-R o Carbon Resistor RD%PX 1.8k82J
PO8-R; Carbon Resistor RD%PX 1.2k
PO8-R, Carbon Resistor RD%PX 8.2kS2J
PO8-R 3 Carbon Resistor RD%PX 30082
PO8-R 4 Carbon Resistor RD%PX 1.2k$2J
PO8-R 5 Carbon Resistor RD%PX 100k§2J
PO8-R Carbon Resistor RD%PX 51002
PO8-R 1, Carbon Resistor RD%PX 2.2k
PO8-R g Carbon Resistor RD%PX 22082
PO8-R o Carbon Resistor RD¥%PX 12002
P08-R,q Carbon Resistor RD¥%PX 50002
P0O8-R, Carbon Resistor RD7%PX 200£2J
PO8-RV, Variable Resistor LAMBDA 13S 10082 Copal
P0O8-RV, Variable Resistor LAMBDA 13S 10092 Copal
P08-C, Polyester Film Capacitor FNX-H-100-2.2K 2uF Matsuo
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5.9 Parts for Preamp. Circuit (2858-P,;) (continued) 7.3

Part No. Description Manufacturer Remarks

P08-C, Dipped Mica Capacitor DM15C221K5 220pF Soshin

P08-C4 Polyester Film Capacitor MXT-1D22K 0.0022uF Matsuo

P08-C4 Polyester Film Capacitor MXT-1S68K 0.068uF Matsuo

P08-C; Polyester Film Capacitor FNX-1P1K 0.1uF Matsuo

P0O8-Cg Dipped Mica Capacitor DM15C221K5 220pF Soshin

P0O8-C, Electrolytic Capacitor 25TH-47 47uF 25V Nippon Chemical

P08-Cg Electrolytic Capacitor 25TH-47 47uF 25V Nippon Chemical

P08-D, Diode 15953 Nippon Denki

P08-D, Diode 15953 Nippon Denki

P08-D3; Diode 15953 Nippon Denki

P08-D,4 Diode V06C Hitachi

P08-Z Diode RD-4A(M) Nippon Denki

P08-0; Transistor 2SAB46A Matsushita

P08-Q, Transistor 2SAB46A Matsushita

P08-Q; Transistor 2SAB46A Matsushita

P08-1C IC (OP Amp.) MC1439G Motorola
With Electro-

i e magnetic &

PO8-RY Micro Relay OF-1CS-9S Phillips Electro-statis
Shielded.
Transfer.
9V/15mA

5.10 Parts for Medium Stage Amp. Circuit (2858-P,,) 713

Part No. Description Manufacturer Remarks

PO9-R, Carbon Resistor RD7%PX 2.200J

PO9-R, Carbon Resistor RD%PX 2.280J

P09-R; Carbon Resistor RD%PX 1082J

P09-R, Carbon Resistor RD%PX 1k$2J

P09-R; Solid Resistor RC%GF 220K

P0O9-R¢ Carbon Resistor RD%PX 2200

PO9-R, Carbon Resistor RD%PX - 1082

PO9-Rg Carbon Resistor RD%PX 100£2J

P09-Rg Carbon Resistor RDPX 1k

P09-C, Dipped Mica Capacitor DM15C471K3 47pF Soshin

P09-C, Polyester Film Capacitor MXT-1S68HK 0.068uF Matsuo

P09-C, Dipped Mica Capacitor DM15C471K3 47pF Soshin

P09-C, Polyester Film Capacitor MXT-1D47K 0.0047uF Matsuo

P09-D, Diode 15953 Nippon Denki

P09-D, Diode 15953 Nippon Denki

P09-D; Diode 15953 Nippon Denki

P09-D,4 Diode 15953 Nippon Denki

P09-Ds Diode 15953 Nippon Denki

P09-Dg Diode 15953 Nippon Denki

P09-D, Diode 15953 Nippon Denki

P09-Dg Diode 15953 Nippon Denki

P09-Q, Transistor 2SC696A Matsushita Denki
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5.10 Parts for Medium Stage Amp. Circuit (2858-P,,) (continued) 71.3
Part No. Description Manufacturer Remarks
P09-Q, Transistor 2SAB46A Matsushita Denki
P09-Q5 Transistor 2SAB46A Matsushita Denki
P09-Q,4 Transistor 2SC946A Matsushita Denki

5.11 Parts for Alarm Circuit (2858-P;,)

71.3
Part No. Description Manufacturer Remarks
P10-R; Carbon Resistor RD%PX 30k&2J
P10-R, Carbon Resistor RD%PX 1k§2J
P10-R; Carbon Resistor RD%PX 1kJ
P10-R4 Carbon Resistor RD%PX 200£2J
P10-Rs Carbon Resistor RD¥%PX 20k 2F
P10-Rg Carbon Resistor RD%PX 20k2F
P10-R, Carbon Resistor RD%PX 1k
P10-Rg Carbon Resistor RD%PX 39kQ2J
P10-Rq Carbon Resistor RD%PX 10MOK
P10-R o Carbon Resistor RD%PX 12k§2J
P10-Ry; Carbon Resistor RD%PX 12k$2J
P10-Ry, Carbon Resistor RD%PX 4.8k
P10-Ry3 Carbon Resistor RD%PX 56kS2J
P10-R 4 Carbon Resistor RD%PX 12k$2J
P10-R 5 Carbon Resistor RD%PX 12k$2J
P10-Ry¢ Carbon Resistor RD%PX 10k
P10-Ry; Carbon Resistor RD%PX 20kQF
P10-R g Carbon Resistor RD%PX 20kQF
P10-R o Carbon Resistor RD%PX 2.2kQF
P10-R4o Carbon Resistor RD%PX 15k 2
P10-R,, Carbon Resistor RD%PX 10k2J
P10-R,, Carbon Resistor RD%PX 3.3k
P10-R,3 Carbon Resistor RD%PX 220k
P10-Ry4 Carbon Resistor RD%PX 10k2J
P10-Rys Carbon Resistor RD¥%PX 3.3k
P10-Ry6 Carbon Resistor RD%PX 22k2J
P10-R,,; Carbon Resistor RD%PX 10k2J
P10-R,g Carbon Resistor RD%PX 10k2J
P10-Ry Carbon Resistor RD%PX 3.3kQ2J
P10-RV, Variable Resistor LAMBDA 13S 2k Copal
P10-RV, Variable Resistor LAMBDA 13S 2k Copal
P10-RV3 Variable Resistor LAMBDA 13S 2k Copal
P10-C, Dipped Mica Capacitor DM15C330K5 33pF Soshin
P10-C, Polyester Film Capacitor FNX-H-IP1-K 0.1uF Matsuo
P10-C; Dipped Mica Capacitor DM15C330K5 33pF Soshin
P10-C4 Polyester Film Capacitor MXT-ISIK 0.01uF Matsuo
P10-C; Tantalum Capacitor TAX-H-16V-100M 10uF 16V Matsuo
P10-Cq Polyester Film Capacitor MXT-IDIK 0.001uF Matsuo
P10-C, Electrolytic Capacitor 16TH-47 47uF 16V Nippon Chemical
P10-Cg Electrolytic Capacitor 25TH-47 47uF 25V Nippon Chemical
P10-Co Electrolytic Capacitor 25TH-47 47uF 25V Nippon Chemical
P10-D, Diode V06C Hitachi
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Part No. Description Manufacturer Remarks
P10-D, Diode 15953 Nippon Denki
P10-D3 Diode 15953 Nippon Denki
P10-D4 Diode 15953 Nippon Denki
P10-Ds Diode 1S953 Nippon Denki
P10-Dg¢ Diode 15953 Nippon Denki
P10-D, Diode 15953 Nippon Denki
P10-Dg Diode 15953 Nippon Denki
P10-Dy Diode 15953 Nippon Denki
P10-Dyo Diode 15953 Nippon Denki
P10-D; Diode 15953 Nippon Denki
P10-Q, Transistor 2SC5h38 Matsushita Denki
P10-Q, Transistor 25C538 Matsushita Denki
P10-Q; Transistor 2SA550 Matsushita Denki
P10-Q4 Transistor 2SChH38 Matsushita Denki
P10-Q; Transistor 2SC5H38 Matsushita Denki
P10-Qq Transistor 2SC538 Matsushita Denki
P10-Q, Transistor 2SC538 Matsushita Denki
P10-Qg Transistor 2SC538 Matsushita Denki
P10-Qq Transistor 25C696 Matsushita Denki
P10-IC, IC (OP Amp.) LM301A National

Semiconductor
P10-IC, IC (OP Amp.) LM301A i ate eV
5.12 Parts for ON/OFF Circuit (2858-P,) 71.6
Part No. Description Manufacturer Remarks
P11-R;4 Carbon Resistor RD%PX bk2J
P11-R, Not used
P11-Rj3 Not used
P11-Rg4 Carbon Resistor RD¥%PX 12k2J
P11-Rs Carbon Resistor RD%PX 22k 2J
P11-Rg Carbon Resistor RD%PX 10k$2J
P11-R4 Carbon Resistor RD%PX 56k2J
P11-Rg Carbon Resistor RD%PX 12k§2J
P11-Rg Carbon Resistor RD%PX 12k2J
P11-R;o Carbon Resistor RD%PX 10k§2J
P11-R; Carbon Resistor RD%PX 22k
P11-R, Carbon Resistor RD%PX 10k2J
P11-R 3 Carbon Resistor RD%PX 10kS2J
P11-R 4 Carbon Resistor RD¥%PX 10kJ
P11-Ris Carbon Resistor RDY%PX 3.3k
P11-Ry Carbon Resistor RD%PX 10k$2J
P11-Ryy Carbon Resistor RD%PX 10k€2J
P11-R g Carbon Resistor RD%PX 22k 2J
P11-Ri9 Carbon Resistor RD%PX 10k§2J
P11-Rqo Carbon Resistor RD%PX 10k2J
P11-Ry; Carbon Resistor RD%PX 36082J
P11-Ry, Carbon Resistor RD%PX 10082J
P11-Ra3 Carbon Resistor RDY%PX 10k$2J
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5.12 Parts for ON/OFF Circuit (2858-P,;) (continued) 71.6
Part No. Description Manufacturer Remarks
P11-Ryg Carbon Resistor RD%PX 3.3k2J
P11-Rys Carbon Resistor RD%PX 680Q2J
P11-R36 Carbon Resistor RD%PX 3.6k
P11-RV; Variable Resistor A 13S 1k Copal
P11-C, Not used
P11-C, Polyester Film Capacitor FNX-H-1W1-K TuF Matsuo
P11-C; Polyester Film Capacitor MXT-1D1-K 0.001uF Matsuo
P11-C,4 Electrolytic Capacitor 25TH-47 47uF 25V Nippon Chemical
P11-C; Electrolytic Capacitor 16TH-330 330uF 16V Nippon Chemical
P11-Cq Electrolytic Capacitor 16TH-330 330uF 16V Nippon Chemical
P11-C, Electrolytic Capacitor 16TH-47 47uF 16V Nippon Chemical
P11-D, Not used
P11-D, Diode 15953 Nippon Denki
P11-D3 Diode 15953 Nippon Denki
P11-D4 Diode 15953 Nippon Denki
P11-Ds Diode 15953 Nippon Denki
P11-Dg Diode 60VC Hitachi
P11-D, Diode 60VC Hitachi
P11-Dg Diode 15953 Nippon Denki
P11-Dyg Diode 15953 Nippon Denki
P11-2 Diode RD-7A(M) Nippon Denki
P11-Q, Transistor 2SC538 Matsushita Denki
P11-Q, Transistor 2SCHh38 Matsushita Denki
P11-Q3 Transistor 2SA550 Matsushita Denki
P11-Q4 Transistor 2SC538 Matsushita Denki
P11-Q, Transistor 2SC538 Matsushita Denki
P11-Qq Transistor 25C538 Matsushita Denki
P11-Q,; Transistor 25C696 Matsushita Denki
P11-Qg Transistor 2SC5H38 Matsushita Denki
P11-Qq Transistor 25C538 Matsushita Denki
P11-Qyo Transistor 25C696 Matsushita Denki
P11-Qy, Transistor 2SC538 Matsushita Denki
P11-Qy, Transistor 25C696 Matsushita Denki
P11-1C, IC (4 input, 2 NAND) SN7420N Texas Inst.
P11-1C, IC (4 input, 2 NAND) SN7420N Texas Inst.
5.13 Parts for Decimal Point Circuit (2858-P,,) 71.1
Part No. Description Manufacturer Remarks
L, Miniature Lead Lamp ML No. 451 9V 35mA Hamai Denkyu
L, Miniature Lead Lamp ML No. 451 9V 35mA Hamai Denkyu
Ls Miniature Lead Lamp ML No. 451 9V 356mA Hamai Denkyu
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