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SECTION 1
SPECIFICAT IONS

5 The HF-series color monitor are designed to be an economical high

performance RGB analogue input color monitor with in-line gun and

provides following features.

1.1 Features

(A)

(B)

(D)

(F)

Sa

High Resolution

Clear and sharp pictures obtain from 0.31 mm dot pitch
and short pulse rise and fall time (12 sec) of Video

amplifier.
Compact Style

A very compact cabinet like a B/W monitor can be

designed.
Stable Convergence

Self-convergence assemblies mounted on CRT provide

stable convergence.
Wide Range Adaptability

Wide range of sweep freguency as follows and line input
voltage (100-120/200-240 V) adjustable without using
soldering iron.

HF3400/FHF3500-- 30 v 35kHz, HF2400/FHF2500 -- 20 ~ 25kHz,
HF1400/FHF1500-- 15.5 ~ 20kHz

Low Power Consumption and Simple-Configuration, High

reliability and easy maintenance are assured.
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1.2 Specifications
1. ac Input Voltage
AC 90 v 132y Oor 180 v 265y (Tap selectable) 60/60 H»
2. Power Consumption
HF3400 ~-. 67W (100 va) FHF3500 -—_ 70W (100 va)
HF2400 --. 63W ( 99 va) FHF2500 —__ 66W ( g5 va)
HF1400 --_ 60W ( g5 VAa) FHF1500 —__ 63W ( 99 VA)
3.

Input signal

(a) Connector

(b) Connection

(c) Sort of Input
(1)
(2)  Syne.

Composite sync.

Signalg sh
(d) Termination

Sync. Signal --.
(f) Input levels

(1) Composite Video --- 1.0 Vp-p
Red ang Blue 0.7 Vp-p
Green

Video --. 0.7 Vp-p,
Synch --_ 0.3 Vp-p
=== 1l.5~5 Vp-p

=== 0.7 Vp-p
(4) Separate Sync. (HD, vp)

(g) Timing Requirements

(2) Composite sync.
(3)  Video

== 1l.5~15 Vp-p i
See Fig. 1-3 -



4.

10.

11.

Scanning Frequency

(a) Vertical fregqguency ; 4070 Hz
(b) Horizontal frequency ; Tap selectable as follows
HF3400/FHF3500 ~- 30 v 33kHz "Low" tap ; 33 n35kHz
"Hi" tap
HF2400/FHF2500 -- 20 ~ 23kHz "Low" tap ; 23 v 25kHz
IlHill tap
HF1400/FHF1500 -- 15.5417.5kHz "Low" tap ; 17.5v20kHz
|IHi" tap
(c) Blanking time Vert. -- 0.8musec. : Hor. -- as follows
HF3400/FHF3500 -- 6.5usec., HF2400/FHF2500 -- 8.0Opsec.,
HF1400/FHF1500 -- 10.0 sec.
CRT
HF3400/2400/1400 --- 14" (13" V) self-convergence type
FHF3500/2500/1500 -- 15" (14" V) self convergence type
Max. Effective Screen Size
HF3400/2400/1400 --- 240 (W)x180(H) mm ;
FHF3500/2500/1500 --- 255(W)x190(H) mm with attached

timing chart

Ambient Temperature
0v+40°C with Mitsubishi Standard Cabinet

Warm-up Time
20 minute max. to meet the specification

Convergence
Less than 0.4mm in a certainly located area bounded

by a circle of 180 mm diameter. Elsewhere

Deviation is less than 0.6 mm.

Raster size Regulation
Less than 3 mm (CRT beam current 0 ~ 200uA)

Linearity
Less than 5% (MAX-MIN) x 100/ (2X MEAN)

P,



12.

13.

14.

15.

l6.

Geometry
Less than 2% of raster height

Control Panel
Power SW and contrast control are provided

Output for LED

(a) Output current about 20mA (6V through 220Q)
(b) Connector (J907) "NH" connector (2 Pin) of JST

(c) Connection No. 1 for Anode : No. 2 for Cathode
Configuration
HF-3400/2400/1400 --~ See Fig. 3-2
FHF-3500/2500/1500 ~-- See Fig. 3-3
Weight
HF-3400/2400/1400 --- 12 kg
FHF-3500/2500/1500 --- 14 kg



Fig.l‘l Standard Timing Chart of HF-Series

[B-SYNC]
| Tsh
Th
Tbh Tdh Tth
[VIDEO]
[V-SYNC]
Tsv
Tv
Tbv. Tdv Tfv
[VIDEO] |
HF3400/FHF3500 Timing of Ex-factory
H-Period (Th) -—-28.5<Th<33.3 S 31.7u SEC
H-Sync (Tsh)--Th x 0.08 S 2.5u SEC
H-Front Porch (Tfh)--(Th-Tdh-Tsh) /4 uS 1.1u SEC
H-Back Porch (Tbh)--C£fh:Tbh=1:3 3.5u SEC
H-Display Period  (Tdh)--(Th-6.5)<Idh<(Th-8.5) uS 24.6u SEC
V-Period (Tv)---14.3<Tv<25 mS 16.67 m SEC (525H)
V-Sync (Tsv)--3H (1H=1Th) 0.095 m SEC ( 3H)
V-Front Porch (T£v)--(Tv-Tdv=-0.7) /2 mS 0.032 m SEC ( 1H)
V-Back Porch (Tbv)--Tfv+(0.7-Csv) mS 0.693 m SEC ( 22H)
V-Display Period (Tdv)--Tdv<(Tv-0.8) mS 15.85 m SEC (499H)
HF2400/FHF2500
H-Period (Th) ——-40.0<Th<50.0 uS 41.7u SEC
H-Sync (Tsh)--Th x 0.08 uS ~ 3.3y SEC
H-Front Porch (Tfh)--(Th-Tdh-Tsh) /4 uS - T1.3u SEC
H-Back Porch (Tbh) --T£fh:TbH=1.3 3.9 SEC
H-Display Period  (Tdh)--(Th-8.5)<Tdh<(Th-10.5) u$ 33.2u BEC
V-Period (Tv)---14.3Tv<25< mS 16.67 m SEC (400H)
V-Sync (Tsv)--3H (1H=1Th) 0.12 m SEC ( 3H)
V-Front Porch (Tfv)——(Tv-Tdv-0.7)/2 wS 0.046 m SEC ( 1H)
V-Back Porch (Tbv)—-Tfv+(0.7-Tsv) mS 0.66 m SEC ( 16H)
V-Display Period  (Tdv)--Tdv<(Iv-0.8) mS 15.85 m SEC (380H)
HF1400/FHF1500
H-Period (Th)---50.0<Th<64.5 uS 63.5p SEC
H-Sync (Tsh)--Th x 0.08 5.0u SEC
H-Front Porch - (Tfh)--(Th-Tdh-Tsh)/4 uS 1.3u SEC
H-Back Porch (Tbh)—-T£fh:Tbh=1:3 3.8u SEC
H-Display Period (Tdh) --(Th~10.0) <Tdh<(Th-12.0) uS 53.4u SEC
V-Period (Tv)---14.3<Tv<25 mS < 16.67 h SEC (262H)
V-Sync (Tsv)--3H (1H=1Th) 0.19 m SEC ( 38)
V-Front Porch (Tfv)——(Tdv-Tdv-0.7)/2 mS 0.06 m SEC ( 1H)
V-Back Porch (Tbv)--Tfv+(0.7-Tsv) mS 0.57 m SEC ( 9H)
V-Display Period  (Tdv)--Tdv<(Tv-0.8) mS 15.85 m SEC (249H)

1-5
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1.3

1.3.1

1.3.2

1.3.3

MISCELLANEOUS

Identification and Marking
The following markings are provided

1) DHHS complying label on the chassis

2) X-ray precaution label on the chassis

3) Fuse warning label on the shield cover

4) Information label on the chassis to show power source,
model name, UL recognaized, serial number etc.

Spare parts. Fuse (125V 32 2 Pieces)

Power cord (1.5m)

DOCUMENTATION
The following documents are arranged and supplied
to users:

1) Service manual containing circuit descriptions,
operating procedures, maintenance instruction,
parts list and schematic diagream.

2) Specification

3) Drawings showing oﬁtline of equipment and details
for installation.

1-8
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SECTION 2
INSTALLATION

General

This section explains how to install the monitor and

how to verify its basic operation. Like most commercial
TV receivers, the monitor is thoroughly adjusted and
checked out at the factory, but it may require certain
minor adjustments to adapt it to a particular display
generator or other controller and to compensate for minor
adjustment because of disturbances during shipment.

For convenient reference, complete adjustment procedures
and other basic checks are consolidated in Section 3,

but only selected, simple procedures should be neceésary

for initial installation.

Unpacking

The monitor is normally packed in a separate shipping

MITSUBISHI ELECTRIC CORPORATION. Carefully open the
top of the container. Remove the inside packing material

and lift out the monitor.

Assembly

The monitor is supplied completely assembled.

Caution Before "POWER ON"

Please make sure that PCBs, wires, components and structures
are in perfect mechanical order and not damaged during
transportation. Particular attention should be paid

to the anode cap of the CRT.

i
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Ventilation

The temperature inside of the cabinet must be kept below
55°C.

Leakage flux

Do not install the monitor nearby a transformer, fan or

other leakage flux source.

Vibration

This monitor is designed to withstand vibration on the
condition that the monitor is fixed to the cabinet by

4 Pcs of screw at bottom of the monitor.

Power Voltage

Check the position of a connector from degauss coil on
PCB-MAIN. J902 --- 904132V / J903 --- 1950265V

Horizontal Frequency

Check the Position of "HF-C" connector on PCB-MAIN.

HF3400/FHF3500 --- 30 ~ 33kHz "Low ; 33 35kHz "Hi"
HF2400/FHF2500 --- 20 ~ 23kHz "Low"; 23 25kHz "Hi"

HF1400/FHF1500 --- 15.5417.5kHz "Low"; 17.5 20kHz "Hi"

Input Signals

Make sure of the connection in the input connector in
accordance with Fig. 6-1.

If the monitor is used without external sync. signal
input, the green video signal input to the monitor must
contain composite sync. signal.

Turn the sync. select switch (S303) on the PCB-VIDEO
according to the input signal (EXT or INT).

Signal Cable

All signal cables between the monitor and generator must
be constructed with 75Q coaxial cable and terminated at

the monitor cable end with standard BNC connector plugs.

i)



SECTION 3
CIRCUIT .DESCRIPTION

DETAILED DESCRIPTION

This section contains detailed descriptions of circuits
operation for HF Series Color Display Monitor. 1In reading
this section, reference should be made to the monitor

schematic diagrams.

PCB VIDEO CIRCUIT

Video Amplifier

The color monitor contains three video amplifiers one

for each primary color. Thesé three amplifiers for

red, green and blue CRT guns are identical. Therefore,
the operation of only one channel (RED) is discribed
here.

Composite Video Signal input from J211 is applied to a
buffer amplifier, Q201. The contrast control can be
individually set to allow matching of the CRT color
levels. The output of contrast control is supplied to
Q202 and Q203.

0202 and Q203 compose a differential amplifier and
amplifies the video signal. The output of this amplifier
drives 0205. The bias of this amplifier is controled by
contrust volume VR291 through Q204. 0205 amplifies still
more the video signal. The output of Q205 is coupled to
an emitter fpllower Q206 for impedance change. The
output from the Q206's emitter is coupled to the driver
Q207 for pedistal clamping. The video signal is clamped
by the clamper Q207 and then drives Q301 on the PCB-CRT
through Q208, Q209.

£,
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The output signal from Q301"s collector is transformed
into low impedance by emitter-follower formed with Q302
and Q303, and applied to the cathode of the CRT through
c302, L3022, D302.

VR201 (R-CONT) is for adjusting the signal output voltage.
VR291 (CONTRAST) is adjustable the signal voltages of

3 colors at the same time, and controls the brightness of
the screen.

VR301 (R-BIAS) is for adjusting the cut off voltages of
cathode.

Electric discharge gap AG30l is prepared for the circuit

protection at the time of flushover inside of the CRT.

Sync Separator

The sync separator is located on the PCB-VIDEO and
operates from the green video input in the case of internal
sync, or operates from the separate sync input. This
selection is made by sync selection switch 5303.

The green Video signal or separate sync signal is clamped
by D301, D302 and amplified by Q301, Q302. This signal
drives sync stripper Q303. When the negative going sync
signal comes Q302's collector, Q303 is on through C303.
When the positive video signal comes Q302's collector,
0303 is off. So the separated (positive) composite sync
signal comes the collector of Q303. The attenuated
positive sync signal (by R314, R315) is changed to nega-
tive signal by Q304 and fed to PCB-MAIN for horizontal
sync. signal from the collector (negative). The positive
sync signal comes the collector of 0303 and this signal
is differentiated by C305 and R319. Q305 is normally
biased in OFF state. Falling point of the positive sync
signal (which are the trailing edges of the horizontal
sync pulses) drive Q305 to ON state. The output of Q305's
collector is a positive pulse during the back porch
interval, which drives (Q207, Q237, Q267) the pedestal

Kl
1
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ciampers. i

The integral circuit (R322, C306) and 0306 forms a kind
of sync. separator to separate the vertical sync. When
the vertical sync. signal comes, Q306 is ON and Q307 is
OFF. The positive going signal for vertical sync. comes
to Q307' collector.

3.2.3 DC Restoration

A back porch pulse from the sync separator circuit drives
the gate of pedestal clamper Q207 through C211 and R223.
During the back porch period, pedestal clamper Q207 is
turned on by a positive pulse and provides bias to
emitter-follower Q208 to maintain the pedestal level at
the constant DC level.

3.3 HOLIZONTAL DEFLECTION CIRCUIT

IC S

|
X-rd)'
Frotector

Pre-l {Pulse Wicth Hor.

Pulenity
Amp. [ | Adustirent Osc.

Zwiteh FC
.

et T T

-

j- —d)——-——j; D—O—o— 1B
H sync J7 509]—

trom 1C302

trom S—— W
c1n RSP vesor [~ [, - | RE0E TEOT
' W €508 — -
ceoe [ 1 ceos FCO;J; % 'h
~ ! <501 e, i
““”#4;1;_. AT e ;Jﬂ_ ~
(21’01 ha f RECE ! _:_ ZL
c + =
R03 A Tesor| Teson CD‘O’Lcan; 512
; VREG2
RS()a”zV ’ ’L;ﬂ
(FTIOLT
1 +1Zv
tlyback pulze
from pin#3 7502
Fig. 3-2 Horizontal Deflection Circuit lo 16502 1o PG Circutt
N
(H.Cent-Cirzut )

Horizontal deflection circuit is éomposed of oscillator,

drive and output stage.
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Not only as a deflection circuit, but also this circuit
is used as a power supply of High voltage and so on.

Schematic diagram of horizontal deflection circuit
is shown as Fig. 3-2.

Output Circuit

Fig. 3-3 is a fundamental diagram of horizontal deflection
circuit. 1In this circuit, transistor TR acts as a

switch.

Following, the action of this circuit is described
using Fig. 3-3, Fig. 3-4, Fig. 3-5, Fig. 3-6, Fig.
3-7, Fig. 3-8 and Fig. 3-9, '

When transistor TR is
turned on at the time

ti, diode D: turn
on, the current of

deflection yoke Iy
(=Id2) and the
current of flyback

transformer It
increases linearlly

as shown Fig. 3-4.

When TR is opened

at a suitable time
t2, current I4,
becomes zero at once,

and flows into capacitor
Ci1, and oscillates.

The current It doesn't

become zero at once

’-—:_)
pj
fa!

(Ve

too, and flows into

Fig. 3-9 Wwave form of each part

3-5
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capacitor C,, Ca, and oscillates. The current Iy, It are

shown as Iyz, Iys, Itz and Its in Fig. 3-5 Fig. 3-6.

At the time t. when the retrace period is finished, Iy (=Ic1)
becomes maximum reverse. Then diode D1 is turned on, the

oscillation stops, current Ici becomes zero at once.

The energy flows out during the time from t: to t2, and at

the time t+ the energy flows back to the power supply, therefore
power loss of this circuit is small. During the period from

t2 to t+, the current Iy depends on resonance frequency of

Ly and Ci. During this period, Iy changes from positive peak

to negative peak, and the voltage between both sides of C

is shown as Fig. 3-9-(f).

When diode D1 turn on, the current Iy (=Id:) decreases linearlly
as shown in Fig. 3-7. At the time ts when transistor TR is
turned on, Iy continues to decrease until the current reaches

zero as shown in Fig. 3-8.

DC voltage from + 70V power supply.is supplied to T502 and
makes 24 kV power supply for Anode of CRT, and it supplies
the pulse to AFC circuit and makes -100 volts power supply
for the G1 of CRT.

In the practical circuit there are resistance element of the
circuit, therefore deflection current of the deflection yoke
does not change lineally. To correct it, linearity Coil L501
is prepared in series of the deflection Yoke. As to horizontal
linearity, because of the CRT curveture, there is a tendency

to extend in the both sides.

i



To correct it, capacitor C514 and C515 are connected in series

to the defléction yoke.

The Horizontal width adjusting circuit and PCC circuit in
IC451 is connected in series to the deflection yoke.

3.3.2 Horizontal Centering Circuit

VR503 (H-CENT)

is adjustable the DC current of the

deflection yoke, and shifts the raster in horizontal

direction.

T502 £S5, IC502 o2
SE— PN — D AL
o REB.| cag | Wi Cral 3
It it \ﬁ_j -

2 T A L. .. L1302 2 B
© P TV L i
{ T | AN e e |
- A4 S A A
E REIS TC3ie 7T melesE
ST | T
Cso4 T Lan—s ! szz! loam
L -
—— ¢ —o—o— A
o).} @]

Fig. 3-10

In above figure, there exists retrace pulse between

pin #5 and #6
DC woltage by

In case VR503

of T502, D505, D504, C518 and C519 supply
rectifying the retrace pulse.

inclines to side (a), the current flows

like the dotted line and the raster moves to right.

i)
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.3.

In case VR503 inclines to side (b), the current flows
like the real line and the raster moves to left. This
changing width is approximately #9mm.

Horizontal Oscillator and Driver

All signal processing is performed by ICS071, DC wltage
is applied to the pin #5. The oscillation frequency
depends on the charge and discharge time constant of
C510, 511 and R507, VR502 which can be adjusted by VR502

(H-HOLD) .

The saw tooth wave woltage supplied here is changed

to rectangular wave in order to drive Q501, and supplied
to pin #8 through the pulse width adjustment circuit »
and pre-amplifier circuit. The width of output pulse
depends on the time constant of CR circuit formed with
C509 and RS505.

The horizontal sync signal flowed into pin #1 and VR502
(H-HOLD) adjusts oscillating fregquency to be synchronized

with input signal frequency.

The flyback pulse from pin #3 of flyback transformer
T502 is applied to the Automatic frequency control
circuit for synchronization stability. It is supplied
to pin #3 through the integrating circuit formed with
R503 and CS504.

VR501 (H-PHASE) is prepared for adjusting the relative
position between the raster and picture position.

To get enough drive voltage, pre-amplifier is prepared
in IC501.

F(“:‘



This circuit supplies forward base current enough to
saturate the output transistor Q501 and reverse base

current enough to be turn off Q501.

PCC circuit

In this monitor, side pincushion shown as Fig. 3-11-(a)

is compensated by following method.

Horizontal deflection current is modulated shown as Fig.

3-11-(b)
/,Conecmd Voltage Envelope
N =
! 1
H-DEFL
b Current
] ]
| §
- r~
\. ,I V-Sync !
Side PCC
(a) (b)

Fig. 3-11 Side PCC and Waveform of PCC Circuit

i)
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trom
FBT oY

PARAGILA ;L
NETWORK 2

]
CURRENT ]!
LIMITER ||

1
]

!
CCMPARATOR !
AND CUTPUT STAGE |

' ' CURRENT REFERENCE

:
It

FULL-wAVE
RECTIFIER

. R4sZ;

R46l £ Casg
<

trom IC401
e Ly

R457

Fig. 3-12 PCC/H-WIDTH Circuit

The sawtooth wave voltage is supplied from vertical circuit
to pin #2 of IC451. Pin #2 is connected to Full-Wave
Rectifier. Then the sawtooth wave is rectified, and it

is added to comparator through current limiter and parakola

network.

The flyback pulse is applied to integrating circuit formed
with R458, VR453 and C457. Then, the sawtooth wave voltage
which is output of integrating circuit is added to pin

#8 of IC451. Pin #8 is connected to comparator.

3-10
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3.5

The horizontal sawtooth wave wvoltage i1s compared with
the vertical parabolic voltage in comparator, and output

of comparator is applied to output stage.

As a result, the horizontal yoke current is modulated

as a function of vertical deflection, so the side pincushion

distortion is corrected.

VR451 (PCC-AMP) adjusts quantity and VR452 (PCC-PHASE)

adjusts position of correction.

VR453 (H-WIDTH) can adjust the holizontal raster width.

High wvoltage Output Circuit

This is the circuit for supplying stable DC high voltage
to CRT anode. The high wvoltage output circuit is driven
by horizontal deflection drive circuit.

0 Gy -

Fig. 3-13 High Voltage Output Circuit
3-11
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The rectangular wave voltage is applied to Q501 through
T501.- The voltage wave shown as Fig. 3-9-(f) is obtained
at pin #10 of T502. This flyback pulse is boosted to
more than 20 kV by T502, and rectified by the diode and
capacitor inside of T502 and the capacity in the CRT.

High Voltage Safety Circuit

Fig. 3-14 shows two high Voltage Safety Circuits.

If high voltage reaches to a certain designed level above
27 kV, the safety circuit 1 begins to cperate and cuts
off high voltage drive circuit, so this circuit keep X-

Radiation within permitted guantity.

In safety circuit 1, anode voltage is divided by focus
block and R518, and this divided voltage is divided by
R520, VR504 and R521 through butter amplifier Q2 (IC502),
and fed to pin #6 of IC501 through zenner diode D508.

If high voltage increases by some causes, the devided

voltage also increases, the voltage at the VR504 increases.

If the voltage of pin #6 exceeds certain'voltage, then Q77
turns on and pull down the Output-line of horizontal

oscillator to ground so that horizontal OSC circuit stops
the operation. As the result, high-voltage generation is

dropped to zero due to no pulse generation.

S



If safety circuit 1 is failure and high voltage increases
above 29 kV, then safet& circuit 2 begins to operate and
makes the picture unvisible. 1In safety circuit 2, flyback
pulse is devided by Rl and R2(in IC502) and added to pin
#10 of IC402 as shown Fig. 3-14. If the voltage of pin #10
exceeds certain voltage, then safety circuit 2 begins to

operate and vertical oscillator stops the operation.

T~ \/ /”_\/‘—‘\\\u _// ‘"\

IC 501
cmT
ulzz vigt Ce SV io o
Her. Osc L "396-';=1?——*F75-;¢m L bverasv - V1o ORI
[TuadsE T Crive Cirzuit 5 § 4 L
D $T FOCUS
77 g Sq-sCrIzn
S :
?. Fceus Biock
Ve I
¢
R723 =75
-——F‘)me
R71S 3259
/57 RLS'B
' i
ar
Y77
Safety Circuit 1
TO VERT. O0sC.

Satety Circuit 2 . |
. i
-.. [1Ca02

AT

] )
. :;‘L
a7 A
11 A
T —
Service

S-m_tch l RSZS -,
j}szz

Fig. 3-14 High Voltage Safety Circuits
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Vertical Deflection Circuit

3.7
Schematic diagram of the vertical deflection circuit is
shown as follows.
- Y +24v
402z JI\ w0402 Horizontal €302
- -——] rsirace
: 5_\ ~r Jfﬁ‘CAO.’ @ ] DULISE N, l ,
i 1 — | = i | Blznking
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77
Fig. 3-15 Vertical Deflection Circuit
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All signal processing is performed by IC401.

The vertical sync pulse is applied to oscillator in IC401.
The oscillating frequency depends on the charge and discharge
time constant of C401 and R401, VR401 which is adjustable

by VR401 (V-HOLD) connected to pin #6.

Oscillating frequency can be adjusted to be synchronized

with input signal by VR401.

The output signal of oscillator is applied to ramp
generator. The output of ramé generator is sawtooth
wave, and applied to power amp through the bufter stage.
In order to correct the linearity of the screen, the
deflection current is adjusted by VR403 (V-LIN) connected
to pin #10. And VR402 (V-HEIGHT) adjusts the vertical
amplitude. VR404 (V-CENT) adjusts vertical position

of the raster.

The sawtooth wave current is applied to deflection yoke
through pin #1 of IC401, and makes the magrnetic field
in proportion to the current amplitude to deflect the

electron beam.
For blanking circuit, the vertical retrace pulse is

generated by Flyback Generator in IC401, and added to
pin #5 of IC502 through pin #1353 of IC401.

3-15
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3.8

3.8.

1

PCB-Power circuit

Power Regulator Circuit
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Fig. 3-16 Fundamental Circuit

Rectifier circuit

Input alternative wvoltage
is rectified by a bridge
rectifier which is
composed of D901, C904
and C905. D901 is

formed with four diodes,
Dy, D2, D3 and Dy.

When terminal "a" is
positive, current flows Fig. 3-17 Bridge Rectifier
C904, C905 through D2 and

charge up, and at next half cycle, terminal

a" is
negative, current flows C904, CS05 through D;.
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3.8.

Output circuit
Rectified DC voltage is switched by switching transistor
of IC901, and switched voltage is obtained at "B"

point.
Secondary rectifier circuit

At "C" point of output transofrmer T901 secondary
circuit, switching pulse, which is same polarity of
"g" is induced and rectified by diode and capacitor.
At "D" point, rippleless DC voltage is obtained.

"In the practical circuit there are four secondary

rectifier circuit, and DC voltages +24 volts, +12
volts +6.3 wvolts and +70 volts are obtained.

Oscillator, driver

All processing of Oscillation and drive circuits are
performed in IC901, therefore in this section, the
part of each pin and additional circuit are explained.

At power on, DC voltage is supplied to pin #1 and

pin #3 of IC901, and IC901 begins to operate. After
that, in order to obtain DC power, pulses are supplied
from terminal S and terminal 3 of T901 to pin #9 and
Pin #12. +10V DC voltage is made by diode (inside

of IC901, connected to pin #9) and C907, obtained

from pin #8.-10V DC voltage is made by diode (inside
of IC901, connected to pin #12) and €908, obtained

from pin #11.

The DC voltage for driver circuit is applied to pin
#10 from pin #8 through R913, R912.

i)
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The switching transistor inside of IC901 1is connected

to pin #16 and pin #14.

Voltage control circuit

At secondary circuit of
transformer T901, switéhed
voltage appears and it is
made into DC voltage
changes according to input

voltage or load current, (d)

but it is stabilized as

mentioned below. At "C" p

point of secondary :r“—-—“-ié‘y——v——-——-iq—
circuit of T901, E' 1=l 1"

voltage which is same
polarity as primary
circuit generates as

(cy. E'

is proportional to primary
circuit voltage E, that
is, depending directly

shown Figure

on voltage variation at

"B" point.

In order to stabilize DC
output voltage, it is
necessary to control

E,' to get constant

In this display
to realize

value.

monitor,
above purpose, pulse
width control system

is adopted.
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3.8.5

3.

8.6

Switching voltage signal at primary circuit of T901
is proportional to DC supply woltage at "A", if E;'
changes by A4E; as shown Figure (c), E;' voltage can
be stabilized by changing pulse duty ratio as shown

Figure (d), (e).

For example, when input voltage increases and pulse
amplitude goes up, constant E;' voltage can be obtained
by setting T:/Ti1+T2 smaller. On the contrary when
input voltage decreases and pulse amplidude goes down,
E:1' voltage can be compensated by setting T,/T:+ T»

bigger.

Evrov Awplifier

In ordef to do above control, output DC voltage deviation
is detected by transistor Q901 and photocoupler PC901,
and applied to pin #7 of IC901. For example, if output
DC voltage increase, Q901 base voltage increases,

and Q901 corrector current increases, impedance between
pin #5 and pin #4 of PC901 changes to lower.

The reason why photocoupler is used for transfering
output voltage variation is for insulation between

primary circuit and secondary circuit.

Protector for over current and over voltage

In IC901, there are protectors for over current and

over voltage.

If over current flows in primary circuit, wvoltage
of pin #14 connected to R916 increases, and applied
to pin #6, then, the pulse width of output changes

narrower, and load current changes smaller.
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Wheén the output voltage increases, the amplitude of
pulse from terminal 5 of T901 increases too, and DC
voltage obtained from pin #8 increases. Pin #8 is
connected to pin #5 through R926. 1If the voltage

of pin #5 reaches to a certain designed woltage, the
over-voltage protector begins to operate, and the
pulse width of output changes smaller.

K



3.9 Automatic Degaussing Circuit

Posisters RP901, RP902 and degussing coil L991 composed
a automatic degaussing circuit to demagnetize the shadow

mask and internal shigld in the CRT.

Posister shows low resistance value in nornal temperature.
When apply AC line voltage, current flows in degussing
coil, and after seconds, resistance of posister increases
rapidly by itself heating and degaussing current decreases.

Pesister
— (8.0)

Nl
Magnetic Flux Density B : degaussing '
' ' current < Degaussing
C wbvm231 AC il
100~240V 'f
(50/6CH2) e ¢

Magnetic
Field
1 g;iength b) ADG Circuit

: HCAT/m]

|
1
!
b
L
i
1
'
1
'

a) Degaussing Process

1 I | S |

1 .
20 40 80 80 100

Temperaturs  (°C]

Reslstance Ratlo

{at 25°C,
Resistance standard)

T
0

¢ ) Characteristic of Posistor

Fig. 3-19 Automatic Degaussing Circuit
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SECTION &
MAINTENANCE

SAFETY PRECAUTIONS

Observe all caution and safety related notes located on

+he monitor chassis

1.

EMI Warning
This equipment generates and uses raédio frequency energy

and if not installed and used properly, that is, in
strict accordance with the manufacturer's instructions,
may cause interference to radio and tzlevision reception.
It has been tested and found to comply with the limits

for a Class B computing device in accordance with the
specifications in Subpart J of part 15 of FCC Rules.
Which are designed to provide resonable protection against
such interference in a residential installation. However,
ther ié no guarantee that interference will not occur

in a particular installation. If this equipment does
cause interference to radio or television reception.

Which can be determined by turning the equipment off

and on, the user is encouraged to try to correct the

interference by one or more of the following measures:
Reorient the receiving antenna
Relocate the computer with respect to the receiver
Move the computer away from the receiver

Plug the computer into a different outlet so that
computer and receiver are on different branch circuit.

If necessary, the user should consult the dealer or

an experienced radio/television technican for additional
suggestions. The user may find the following booklet
prepared by the Federal Communications Commission helpfull;

£



"How to Identify and Resolve Radio-TV Interference Problems".

This booklet is available from U:S. Government Printing
Office, Washington, DC 20402. Stock No. 004-000-00345-4.

Safety Warning

1. Operation of this monitor without cover or cabinet,
involves a shock hazard from the monitor power supplies.
Work on the monitor should not be attempted by any
one who is not throughly familiar with precautions

necessary when working on high woltage eguipment.

"2. Do not install, remove or handle the picture tube

in any manner unless shatter-proof goggles are worn.
People not so equipped should be kept away while ’
‘handling picture tube. Keep picture tube away ifrom
the body while handling.

3. X-Radiation Warning
The surface of picture tube may cause X-radiation.
Precaution during servicing and if it possible use
of a lead apron or metal for shielding is recommended.
To avoid possible exposure to X-Radiation and electrical
shock hazard, the high woltage compartment must
be kept in place whenever the chassis is in operation.
When replacing picture tube, use only designated
replacement part since it is a critical component

with regard to X-Radiation at noted above.

4. Product Safety Warning
Many electrical and mechanical parts in color display
monitor have special safety related characteristics.
These characteristics are often not evident from

visual inspection, not can be protection afforded

+
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b& them necessarilf be obtained by using replacement
components rated for higher voltage, wattage, etc.
Replacement parts which have these special safety
characteristics are identified in the service manual.
Electrical components having such features are identified
by shading on the schematic diagram and the parts

1ist of the service manual and by marking on the
supplementary sheet for this chassis to be issued
subsequently, therefore replacement of any safety

parts should be identical in value and characteristics.

ALIGNMENT PROCEDURE
Monitor alignment procedures contained in this section
should be follow whenever a major component is

replaced: such as CRT or PCB board.

Some alignment may also.be required periodically

to correct for component ageing. Degaussing should

be performed periodically whenever it is suspected

that degaussing is required. These alignment procedures
should be perZormed in the order given herein. Due

to interaction, some portions of the alignment procedures

may require repeating.

For quick reference, all maintenance adjustments
are listed Table 4-1, together with the location,
circuit de sicnator and related paragraph for each
control. Figure 4-2 through 4-6 shows the location

of all adjustments.

In the following alignment procedures it is assumed
that proper line voltage and freguency are available.
A video source with proper line rate is required

for application to the red, green, and blue inputs.

+ -
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After all inputs have been connected, the Horizontal
Hold (VR502) and Vertical Hold (VR401) must be
adjusted for a stable picture. Approximately

20 minutes should be allowed for warm-up before

proceeding.

i



10.

11.

12.

13.

14.

15.

Name

Hor. Hold

Vert. Hold

+70V DC
width

Height

Vert. Linea
Hor. Center
Verf. Cente

Vvideo Phase

Side PCC Amp.

Side PCC Ph

Focus

Bias —-Red
-Green
-Blue

Service Swi

Brightness

MAINTENANCE ADJUSTMENTS

Table 4-1
Location Symbol
PCB-MAIN VR502
PCB-MAIN VR401l
PCB-MAIN VR901
PCB-MAIN VR453
PCB-MAIN VR402
rity PCB-MAIN VRA403
ing PCB-MAIN VR503
ring PCB-MAIN VR404
PCB-MAIN VR501
PCB-MAIN VR451
ase PCB-MAIN VR452
PCB-MAIN
PCB-CRT VR301
PCB-CRT VR331
PCB-CRI VR361
tch PCB-MAIN SW401
PCB-MAIN VR505

Function

Horizontal deflection fre-
guency

Vertical deflection frequency

The cathode voltage of D906
is adjusted to be 70V.

The horizontal size of
picture

The vertical size of picture
Vertical linearity of picture
Position of horizontal raster
Position of vertical raster

The horizontal center of
picture within raster

The compensation amount for
side pincushion

The phase of compensation
for side pincushion

Focus voltage of tube

Picture brightness of each
~olor

by changing Cathode voltage

*Make sure that no video
signals are need during this
adjustment. Set the bright-
ness control to be no raster.
Turn on the service switch.
Adjust the brightness control
to just see a horizontal line
of a faint raster. Adjust
the bias controls of two
darker channel. Turn off
the SW401.

i



16.

17.

4.
4.

1

1.

.1.

.1.

Name Location  Symbo

Contrast-Red PCB-VIDEO VR201

-Green PCB-VIDEO VR231
-Blue PCB-VIDEO VR261

Contrast gide Panel VR291

1

Setting

1 Function

Picture brightness of each
color by changing amplitude
of video signal

Picture brightness by chang-
ing amplitude of video
signals

Set the control VRs as following

a. Center position

PCB-MAIN VR401, VR402, VR403, VR404, VR451,
VR452, VR453, VR401l, VR502, VR503,
VR505, VRS01l, FOCUS

PCB-VIDEO VR201, VR231, VR261

b. Full counter clockwise position

PCB-CRT VR301, VR331, VR36l

PCB-MAIN VR504

c. Full clockwise position

Insert the connector from degauss coil on PCB-MAIN, accord-

Side panel VR291
ing to the AC line input vo
J902 --- 90n0132V/J903 --- 1

Insert the "HF-C" connector

ltage as follows.
954265V

on PCB-MAIN according to the

horizontal frequency of Input signal as following.

"Low" : HF3400/FHF3500 --
HF2400/FHF2500 --
HF1400/FHF1500 --

"High" : HF3400/FHF3500 --
HF2400/FHF2500 --
HF1400/FHF1500 --

30 v 33kHz
20 v 23kHz
15.5+17.5kHz

33 ~ 35kHz
23 ~ 25kHz
17.5%20kHz

i,
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Degaussing
The display monitor should be degaussed before set-up

and adjustment procedure are performed. The display monitor

is equipped with Automatic Degaussing Circuit.

Other parts of the monitor may also require degaussing.
This would be indicated by poor color purity or convergence
which cannot be corrected by normal alignment. Degaussing
of the monitor chassis is performed manually by using a
commercial degaussing coil.' The following procedure

should be adhered to when using a degaussing coil:

a. With coil switch in the OFF position and the degaussing
coil 6 to 8 feet from, and perpendicular to the
screen, turn the switch to the ON position.

b. Turn the coil parallel to the screen and, with a
circular motion, slowly bring the coil to the monitor.

c. Continuing the circular motion, pass the coil over
the front, top, and sides of the monitor for appro-

ximately two minutes.
d. Then, moving in a circular motion and with the coil
perpendicular to the monitor, slowly back away 6

to 8 feet and turn the coil switch OFF.

NOTE: Degaussing Coil - HOZAN, Type HC-21 recommended

i)
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Horizontal and vertical hold controls

Set Hor. Hold (VRS502) and Vert. Hold (VR401) on the PCB-
MAIN for suitable picture.

DC source voltage adjustment

a. Check the AC input line voltage is within 90~132 AC or
1801265V AC

b. Supply a line voltage to the PCB-POWER through the

connector (J901).

c. Connect the DC voltmeter to the lower part of R301 on
the PCB-CRT and the chassis. Adjust +Bl Control (VR901)
on the PCB-MAIN at DC 70V.

H.V. limiter adjustment
Input signal must be Non-Video signal.
a. Remove a line voltage.

b. Connect a high voltage meter between the anode cap of

CRT and the chassis.
c. Supply a line voltage.
d. Turn Contrast VR (VR291) full counter clockwise.

e. Turn H-HOLD VR (VR502) gradually counter clockwise,
Check the High Voltage Safety Circuit operates under
27.5kV.

f. Remove a line voltage.

g. Reset H-HOLD VR (VR502) to the center position and
supply a line voltage.

..
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h. Adjust H-HOLD VR (VR502) for stable picture.

NOTTICE

HV-DET (VRS04), Fly back transformer and other parts
identified by shading on the schematic diagram and the
parts list are critical components and never adjust or

replace these components in the field servicing.

width and height adjustment
a. Select a OUT-LINE test pattern

b. Adjust Hor. Width Control (VR453) and Vert. Height
Control (VR402) for a OUT-LINE pattern size.
WIDTH x HEIGHT : 255 x 190 mm

u
1
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4.8

Vertical linearity adjustment

a. Select a cross-hatch test pattern

b. Adjust Vert. Linearity Control (VR403) for Uniform

spacing of cross-hatch at top/bottom and center

of viewing area.

Side PCC adjustment

ac Select a cross-hatch test pattern

b. Observe the vertical lines at the left and right
sides, adjust PCC Phase Control (VR452) and PCC
Amp Control (VR451) on the PCB-MAIN to obtain straight
vertical edges at the right and left sides of the .

screen.

Vertical centering adjustment

a. Select a OUT-LINE test pattern

b. Adjust Vert. Centering Control (VR404) to center

the raster on the screen.

Horizontal centering adjustment

a. Select a OUT-LINE test pattern.

b. Adjust Horizontal Centering Control (VR503) to center

the raster on the screen.

4-10
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4.11 video phase adjustmenE

a.

Select a OUT-LINE test pattern.
Ensure Hor. Hold Control (VR502) has been adjusted

Adjust Brightness Control (VR505) and Contrast
Control (VR291) for a picture of suitable contrast

with the dim raster.

Adjust Hor. Phase Control (VR501) to center
the OUT-LINE picture on the raster.

4.12 Gray scale tracking adjustment

4.12.1 Cathode Bias and Screen Bias adjustment

Input signal must be Non-Video signal

a.

ué

Turn the Contrast Control (VR291) fully counter-

clockwise

Turn on the Service Switch on PCB-MAIN and Adjust
Brightness Control (VR505) to see a dim Horizontal

line.

Adjust the R.G.B - Bias Controls (VR301, VR331
and VR361) as.required to equalize the three beam

intensities resulting a gray raster
Turn off the Service Switch
Adjust Brightness Control (VR505) and Contrast

Control (VR291) for a picture of suitable contrast

with the dim raster.

i)



4.12.2

Video Drive adjustment

a.

Prior to performing the video drive adjustment,
the cathode bias and screen bias adjustment must

be proper.

Select a WHITE-FIELD test pattern.

Set the Contrast Control (VR291) to the center

of the range.

Set the three Contrast Controls (VR201, VR231
and VR261) on the PCB-CRT fully clockwise position.

Observe the highlight color and adjust the three
Contrast Controls (VR201, VR231 and VR261) to
obtain white highlights.

Focus Adjustment

a.

b.

Select a CCT test pattern

Adjust the contrast Control (VR291) for a normal
display. '

Adjust the Focus Control located High Voltage
resister block for best overall focus, observing

both the center and corners of the screen.

”
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SECTION 5
SCEMATIC DIAGRAMS

MODEL : FHF3500

Fig. 5-1 is schematic diagram of FHF3500. As concerns the model
FHF2500/FHF1500, FHF3500T/FHF2500T/FHF1500T and HF3400/HF2400/
HF1400, see Table 6-1, Table 6-2 and Table 6-3.
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SECTION 6
PARTS LIST

The following table contains a list of replaceable subassemblies,
and Chassis piece parts. In order to expedite delivery of

replacement part orders.

Specify: 1. Symbol Number
2. Part Number and Description

3. Quantity

Unless full information is supplies, delay in execution of

orders will result.

RESISTOR CAPACITOR
| MARK | TOLERANCE | | MARK | TOLERANCE || MARK | TOLERANCE
J 5% . J - £5% A $80%
K +10% K +10% -20%
M £208 |1 M £20% ¢ *0.25pF
L F s1s 11 P +100% P £0.5pF
; l P i - 0% F [ t1pF |
NOTICE

VR504 (V-DET), Flyback transformer (T502) and other parts
marked zil on the schematic diagram and the parts
list are critical components and never adjust or replace

these components in the field servicing.

Critizal components arc shown in Table 6-0
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Table 6-5 CRITLCAL COMPOMENTS LIST

4Rl NO | PART NaZE DISCRIFTION
!
I
- CRT AF15A9LB22
| | |
1302 . IRaN3 | 334P331a1
!
. L
!
!
. CcEls . C-PLASTIC-PP 1260V 0.611 4 F-J
: i
e
. LCsnn ¥ . TDA1670 |
| :
! i —
l
| !
| 1cso2 | IC | Hic-1
|
e -
. 5 |
: 1C501 | 1C ANS790N !
| !
IR — R 1
o [
L TLE0L s | HIC-2
1 1
L I
! I
] REZC ] R~CARBON 1/4W-1.5KQ -3
e P
R521 . R-CaxBON 1/4W-2.7KQ -2
i L
| |
| ves34 | VR-SF 1/2% B-5KQ |
i ! |
L ! J

i



Table 6-1 DIFFERENCE OF FHF2500/FHF1500 FROM FHF3500

PART NO. PART NAME DESCRIPTION
FHF2500 FHF1500
C452 C-PLASTIC-PP 630V 4700P-J 630V 8200P-J
C457 C-CERAMIC Same as FHF3500 C-PLASTIC
C-PLASTIC 50V-0.001MF-K
€509 C-PLASTIC 50V 0.0068MF-K 50V 0.0082MF-J
c511 C-POLYESTER 100V 1000P-F 100V 1800P-F
C514 C-M-POLYESTER Same as FHF3500 200V 1.0MF-K
c515 C-M-POLYESTER Same as FHF3500 200V 1.0MF-K
cs16 /N C-PLASTIC-PP 1200V 0.01MF-J 1200V 0.013MF-J
L1451 CHOKE 409D526A1 409D526A1
1501 COTL-LIN 409P508A1 409P531A1
7502 TRANS 334p524-1 334P527-1
R463 R-CARBON Same as FHF3500 1/4W-150K-J-TP
RL6L R-METAL R-COMPOSITION R-COMPOSTTION
R-COMPOSITION 1/2W 4.7-J 1/2W 4.7-3
R504 R-CARBON 1/4W 3.3K-J-TP 1/4W-3.3K-J-TP
R518 R-CARBON 1/4W-120K-TP 1/4W-120K~J-TP
Table 6-2 DIFFERENCE OF FHF-3500T/FHF2500T/FHF1500T
FROM FHF3500/FHF2500/FHF1500
DISCRIPTION
PART NO. PART NAME FHF3500/FHF2500/FHF1500 | FHF3500T/FHF2500T/FHF1500T
R&406 R~-CARBON (TP) 1/2WVsS-820-J-TP 1/2WVS-560-J-TP
R928 R-WIRE 3W 1.5 NOT USED
— A\ cxr AF15A9LB22 E2994B22




Table 6-3 DIFFERENCE OF HF3400/HF2400/HF1400 FROM FHF3500

PART NO.

PART NAME

DESCRIPTION

HF3400

HF2400

HF1400

€452

C457

€509
c511
C514
€515
cs516/0\
L451
L501
Tsoagk
R463

R464

R504

R518

C-PLASTIC-PP

C-CERAMIC
C-PLASTIC

C-PLASTIC

C-POLYESTER

C-M-POLYESTER

C-M-POLYESTER

C-PLASTIC-PP

CHOKE

COIL-LIN

TRANS

R-CARBON

R-METAL
R-COMPOSITION

R-CARBON

R-CARBON

630V 1500P-J

Same as FHF3500

Same as FHF3500
NOT USED

Same as FHF3500
200V 0.22MF-K
1200V 0.0082MF-J
Same as FHF3500
Same as FHF3500
334P525-1

Same as FHF3500

Same as FHF3500

Same as FHF3500

Same as FHF3500

630V 4700P-J

Same as FHF3500

50V 0.0068MF-K
100V 1000P-F
Same as FHF3500
Same as FHF3500
1200V 0.01MF-J
409D526A1
409P508A1
334P524-1

Same as FHF3500

R-COMPOSITION
1/2W 4.7-J

1/4W-3.3K-J-TP

1/4W-120K-J-TP

630V 8200P-J

C-PLASTIC
50V-0.001MF~K

50V 0.0082MF-J
100V 1800P-F
200V 1.0MF-K
200V 1.0MF-K
1200V 0.013MF-J
409D5264A1
409P531A1
334pP527-1
1/4W-150K-J~-TP

R-COMPOSITION
1/2w 4.7-3

1/4W-3.3K-J-TP

1/4W-120K-J-TP

54

i
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Iten i Ref-Des

Part Name Desc, .ption(Type/rating) Q'ty «..LCO Part No.
, 499 224X9-035AF /7202
01010} C GO C=TANTALCTP) L3502~-224KA RkS-00C0001A 1 3!;\/_9__;)_?”_)/\,']‘;\ R
B D 3EVTI00MF -
01020 6o2| CoFLE R1390D559A9 1 1890559-9 R
) , 25V 2201F
01030 403| C-LE R1890559A8 1 1800550~ R
_ 16V 22001F
01040{C  4Q&4|CIPLE R1890S559A7 1| |1890559-7 N I
T 10TW=TP100MS,SS/ECEA
01059 405 CIAL(TR) 1AS101A RKS-00C0001A 1{ {CEO4H-10V-100M=M-TP b
] CE04D1Cl00-BP
011060 Gou| CLELE-LM R180P051A3 1] | 180P051A3 —
. ARRVS0V472K, J/50F 25+~
01070 451 CaPLASTIC(TR) TP473K,J RKS-00C0001A 1| |50V=0,04711-K-TP S I
N 630V 3300P-J
01086 af0 | Capp R172P0EBAY4 1 172Pg8BA4 ]
- B GOTH=TP47NS, S57ECEAL 1
0109u G453 AL CT) HSaT70A RKS=-00C0001A 1 CEOaU=-50V=4711-H=TP R B
B ATTKVEQVE 73R T750F 25- -
01106 CEG ] CAPLASTIC(TM) TP4q73K,J RKS-20C0001A 1 50V-0,04711=K-TP ~
T T 50V 154K N
01110 GG CSPOLYLESTER R172P012A9 1 172Pn12-0 S
01120]C 45 LiWHOT-USEN —
A ” . SL50V 120F=J
01130[C 487 |C=CLRANIC R155P313A8 1] [155P3%13~8 .
N T CEQGY 16V 220H-1 1H1P2A2AL
01140 501 C-rLE R181P262A8 1 1810262-8 o
o o B DNO5-959R221K500V -
0l150(C Lo | C=CERANTCCTP) APRY~4C1009A RKS=-00C0001A 1 BsSooV=220P K =TP |
T T T ARAVSQVE23K, J/750F 25 -
01160 503 CoPLASTIC(TR) TP223K,J REKS-00C0001A 1 50V-0,02p1-F-TP _
AMXV5QV153K , J/50F 2S-
01170|C 04| C-PLASTIC(TPY |TP153K,J RKS-00C0001A 1] |50V-0,0150-K-TP -
AIXV50V333K,J/50F25-
0l1g0 COL | CaPLASTIC(TP) TP333K, . RKS~00C0001A 1 K0V-n, 0231-K-TP _
T R 50TH-TP4R7HS, SS/ECEA
01190 500 CAL (T 1HS4R7A RKS-00CC001A 1 CENa=-50V =4, 7H=-N-TP .
T 50T =-TPIOI1S , SS/TCEALH
01200 07| CoAl (T SO10A RKS-00C0001A 1] _[chogll-50V-10 M-M-TP

Er3500

LIST=PCU-MATHM




Itenm

Ref-Des

Part Name Description(Type/rating) Q'ty u.LCO Part No.
, 16V 10001F -
02010{C  508|CILE R189D559A5 1| 1890559~ R
. ATRVSGV4 72K, J/50F 25~ T
02020 C 500 C-PLASTIC(TP) TP472K.J RKS-00C0001A 1 50V-0,00647H-K-TP )
. 100V 182~F
020301 C 510|C-POLYESTER R189D545A3 1 1890545-3 B
N2040(C 511 1{W{NOT=USED
B DU106-999F 103250V
020501 C 5121 C=CERAMIC(TP) APRV=-4C1010B RKS-00C0001A 1 FsoV-100090P-72-TP o
. B500V 2200P-K 142P011A7
020601C  513]C~CERANIC R142P011R7 1] |142P011-7
_ 200V 0.68MF-K
02070} C S1la|C=n-POLYLESTER R1BOD562A2 1 189D562-7
. 200V 0.68HF-K
02030]C 515 C-11-POLYLSTLR 1BOD562A2 1 1RUNE56D=2 o
_ 1200V 0.011 HF=J A
020701C Y10 | CIPLASTIC-PP R1H9D510A9 1| |189D510A9 e\
50V 470MF
02100|C 17 C=FLE R189N559A1 1 180559~ |
50TH=-TP4R7MS,SS/ECEA
02110 ¢ S10{ C=AL(TP) 1HS4R7A RKS-00C0001A 1 CE04U=-50V=4 ,7M-M_TP ]
50TH-TP4R7MUS,SS/ECEA
n2120(C 519 C=Al(TP) 1HS4R7A RKS-00C0001A 1] | CENal=-50Vagy, 7M=N=-TP o i
, SOTH-TP2R2MS, SS7ECEA B
02130 C G20 CoALCTR) 1HS2R2A RKS-00C0001A 1 CEOaH-50V=2, 2M=M_TP )
50TH-TPo.1MS ,SS/ECEAL '
02140 C 2L C=ALLTE) HS100A RKS-00C0001A 1 CEO4HN-50Y=01H-M-TP .
R e 50TH-TP2RZ2NS, SS7ECEA N -
021501 C S22 CSAL(TI) 1HS2R2A RKS-00C0001A 1| |cE0al-50V=p, 2H=N-TD o
_ % 04V160V4 7T 1
02160} C 523 C=FLECTROLYTIC R18QPN41AY 1 180P041-9 i
. 16V 1000MF
02170 C 5241 C~ILE R189D559A5 1 1H9N559-5
% 04W160Va,7
02180} ¢ 55 C=FLECTORLYTIC R18QP041A5 1 180P041-5
. 1S2076ARG
0213010 401N TORECTM) (RG=RADTAL TYPE TAPING) 1 152076A-TP .
RU=-2 LF-~-1n2
n220u |l 400 [ TODE R264P196A2 1 264P196-2 o

LIST=PCH-HATH




e - v
e —_ . \\\_\_,__ —— —— »—\-—‘—&-" LT e— s
I Item | Ref-pes Part Nape Desg-tption(Iype/rating Q'tyi I -cLCO Pare No.
—_—— A.——bﬁ\
451 1f | 274P550-4
A 153207640 T
4k (RG=lp 1 152076A~Tp
501 ] HOT-0SED
S
M 274”553-1
__“_‘h~,_ﬁ__~___ﬁ_‘_%__
503

3 -
26641194 3.

2640 196-2

284P196~n
264P10h~1
!-3“;_'(5/\!1}:[3!; )

— Y U P -
S (SATREN :
Q308010 Sou]1opy 10L0- g
0309010 s07]iyang h 4P 19615
22100 01 ROT-ysyp
— 02 1 R277PB4 ¢} ,'
- TCAGOE,
20| It _ -

A
4511 I¢ R277P6124] 1
ATTIS7GoN T
S Soific R277P61341 /
”n_“”\“‘““_‘*Q_“‘~‘llC~2 T ! '
Soxl1c R277P843¢) 1
I B4 <SHF=TAR T o -
3] - LteLcenneeTon., R4520079A4 1 5200 7¢
T B3 =SAr A —— =207 T T
S 2O COHNEC TR, R452D007943 1
300MA 3,377 s -
= A5 CHKE R409D52742 1
HLIEG ) o

— P01 |CorL- N R409P530n1 1
e L s L S Y O PY VTIPS

X ggq_can-PtAKING R325D029A4 1 325002944
D e E&ﬁiﬁ‘izﬁﬂﬁ‘““f*‘ T
RA0ID521 1|

001 503 cynpe 40915274
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Item | Ref-Des Part Name Desc. iption{Iype/rating) Q'ty .uLCO Part No. )
. 2SC2603-CF i — l B
04010 |1 451 TRAHSTSTUR N270P563A3 1 270P563-3 R
04020y 50110 T-USED 1w ___,"”m,‘,
RD25TC04NP5, 4K~J/RD2 o |
04030(R 401 | R-CARPON(TE) 5VTP5,6K-J  RKS-00C0001A 1| |1/744-5,6K-J-TP . }
_ - PD25TC04MPS5, 6K-J/RD2
060401 02| K=CARRONLCT) 5VTR5, 6K-J RKS~00CO0001A 1 174V -5, 6K=)=TP o
RD25TCO04NP220K-J/RD2 -
040501 R 403 RCCARROI(TP) 5VTP220K-J  RKS-00C0001A 1i [1/4Y-220K=-.-TP ~ i
RN25TCO4MP820K~-J/RD2
04060 (R GOG | RECARPDI(TE) sVTPR20K-J RKS-00C0001A 1} [1/744-820K-J=-TP L
04070 R 40" 1| H{HOT=-USED
T AL /72WRPB20-0HITJ/RS
04080 R G0 BSCARBUECTR) 0XT32VJ--- RKS-00C0001A 1 L/ 2WVS-Hpn-J-TP o
RLZ2STCoAP120-J/Rp25 : |
04000 R 407 HICARRUNCTH) VTP120-J RKS-00C0001A 1| |1764-120-0-TP N
0410011 GoalunT nsep 1| L
I NAM 1I/2WRP1.2-OHM T/R50 T o
0411ulr 400 | eCARDIIE XT32VJ --- RKS-00C000]A 1 1/2wvs-4,2-J-TP .
- RNZ5TCO4NP 3, 9K-J/7R02
04120k 41ulhR-cARDUL(TP) 5VTP3,9K-J  RKS-00C0001A 1] [1/764-3.9K=J=-TP L )
I ROZSTCO4NP 3, 9K-J/RD2 -
04130| R G11|RECARBUE(TR) 5VTP3,9K~J RKS-00CO0001A 1 1/4¥-3,aK-)-TP -
I T - ROZ5TCOLNPIsK-J/7RkD2S | | T
041401 451 RoCARPOLCTIN VTP18K-J RKS-00CN0N1A 1 17a¥-1RK-J-TP R
T I RO?P5TCO4NPA, 7K=J/RD2 - -
0415010 52| RCCARROLCTI) 5VIP4,7K-J  RKS~00CO0001A 1| | 1/744-4,7K-J-TP B
B R25TCoANP 27T K=J/Rpes
0416011 453 R-CARRUITIY) VTP29K=J RKS-00C000L1A 1| 11/74¥-27K-)-TP ol I
- RE25TCOGRP22K ~1/RD25
0417011 w55 BicARRDICT) VTP 22K~ RKS-00C0001A 1 17/44-22K~)-TP B o
- RC25TCO4HP 56K -J/RD25
04180 1 4551 RCCARDONCTR) VTP SEK-J RKS-00CO001A 1| [1/74Y-56K-U-TP
Rp25TCo4MP1OK-J/RD25
04190} R aBol RICARRUN T VTP L0K-J RKS-00COO0D1A 1 1/744-10F-J-TP o
RD2ETCO4NP22K-J/RD25
N42C0 R G571 RECARPON T VT2 2K -J RKS-00C000])A 1 1/ 40 =22K< J-TP B
LIST-PCB=-MATH
i)




Item } Ref-Des Part Name De. .iption(Iype/rating) Q'ty 4ELCO Part No.
B AT 7 WP, 7R=TTHAJ7 R
05010]R 453 ReCARBOR(TP) 50XT32VJ~=-~ RKS=00C0001A 1 1/2WVS=4 74 -J-TP .
1 ROZ5TCO4GTIPT, 0K-J/RD?2 N T
05001 i 459 RICARRBORCT) sVTPL1, pK-J RKS-00C0001A 1 1/74%-1,0¢-0=-TP o
""""" R MN25TCO4F47R-J/RD25 o
05C30| R G0 RICARPBUMNCTP) VTP47K-J RKS-00C0001A 1 1/a¥ag 7V )-TP i
B Pn25TCo4NP10K-0/RD25 -
05040 R a6l | RSCARBUMCTH) VTPP10K-J RKS-00CN001A 1 1/44-10K-J-TR
‘ HAM1/2VRP22-0HHMJ/R50
05050] 1! 5011 RICARPBOI(ITP) XT3V et RKS-00C0001A 1 1/2MVS=-20-J-TP ——
] B RP25TC04HP820-J/RD25
05060[1 502 DieARRUNCTE) VTPg20-.) RKS-00C0001A 1) | 174 -p20-0-TP .
I R RAM1/2VRP10K~0HMJ/RS
0507010 503| RLeARDON(TE) 0XT32YJ-=~  RKS-00C00N1A 1| | 1/2WVS-1gK-J-TP _
RN25TCO4NP 1,5K-J/RD2
05080 R S0al RECARPON(TP) 5VTIP1,5K-J  RKS-00C0001A 1] [174M-1.5F-0-TP .
RN25TCO4NP22K-J/RD2S
05000 it S051 DZCARPORCT) VTP22K=J RKS-00C0001A 1] 11/76%-2pK-J-TP
T B RN25TCO04NP27K-J/RD25
ns1ool S00] NeCARPONCTP) VTR27K~J RKS-00C0001A 1] 1 1/74b-27K--TP
T I RO25TCO4HP2, 7K-J/RN2
05110 R 507 RECARRUCN(TP) 5VTP2,7K-J RKS~-00C0001A 1 1/4W=-2 7K =)=TP U
HAM1/2VIRP68-NHMJI/RS0
05120(R S0 HaCARDORITD) XT3V === RES-00C0001A 1 1/2WV5-68-J=-TP
2% 10~
0513011 509 RHETAL R103D090A1 1 105D090A]
HAIML/2VURP47-NDHHJ/R50
051401 C1o| RaCARRUNCTIY) XT3V )eem RKS-00C0001A LI [1/72WYS-47-J-TP
I . 1724 1,0-J
nslgalh 511 NecARPOLN R109CK16A6 1 100CK16-6 e
N R HAITL/72URP390-01MJ/RS
N51e0| N1 LA RICARBULCTE) 0XT32VJ---  RKS-00C0001A 1) | 1/72WYS~390-.-TP _
05170 R SisllipT-uscn 1 AL L
1/72%4 7K
05180 R Slg|ierUsSe R1LO9P013-7 1 109Ppg13-7 R
1/72¥ 1,2-K
051901 R 515 P=FUSE R109P013-5 1 108P013-5
1/24 1.2-K
052001 K S1lo| R USE RN1LOQPOL2-5 1 109P013-5

LIST-PCR-MATN
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LIST-Pcu=-MAIN _ .

Item | Ref-Des Part Name Descr iption(Type/rating) Q'ty 1.[.CO Part No.
, Y28 TCO4N I0R=J7R02% - - -
06010 |R S17{RECARRDRCTR) VTP10K=~J RKS-00C0001A 1 1/7a¥-10¥-0-Tp o
MN25TCc04NP220K-J/Rpe ’ B
06020 |1} Sla | ReCARPUICTE) 5VTP1I50K-0 RKS-00C0001A 1 174V - 150¥-J-TP
i TIZ5TCO04NPO/RD25VTPO ) S
06036 |JP 501 RSJIUNPCROTM APRV3IC1015A RKS-00C0001A 1 1/44-0=-TP
’ RNZ25TCO4NPT,5K-J/RD2 I
060402 520 R-CARBOH(TP) 5VTP1,5K-J  RKS-00C0001A 1{ [1/4H-1,5K-J-TP A\ o
- RR2ETCO0ANP2,7K-J/RD2
N6050 | iR 21| R ARROIT(TR) sVTP2,7K-J  RKS~00C0001A 1 1/4¥-2,7K=J-TP ZB ) )
: RNZ5TCO4NPTOO0K~-J/RD2
06060 R 5201 ReCARRDIH(TP) 5VTP100K-J  RKS-00C0001A 1| [1/4Y-100K-J-TP _
RDZBTCO4MP330K-J/RD2
0607010 523 RICARROMCTP) 5VTP330K-J  RKS~00C0001A 1| [1/4Y-330K-J-TP o
, ROZBTCO4NTPA7K-J7RN25
0603011 Eog | RCCARDULICTE) VTR 47K~J RKS-00C0001A 1 1/4W a7V ~J-TP _
20 1,5K-J -
né6ou |l Hoct RaNECTAL R1030D092A7 1 1030092A7 o
- o 1HSW0567-30 |
ab1onl| S o1 | SV -SL R431PO18AL 1 431Pn18AY o
_ H-T-DRiVE
06110|T  5o1| TRANS H-T-DRiVE P40Ge52ZA) 1] [40ocs38al -
TLF701|7 Zl
061207 02| FBT R334P531 Al 1] {33ePsz3p0 LN b o
17125 L-10K
06130 1VYR 401 VYR-SI R129CS518A3 1 129CH18-3 B o
1/710W -200K
06140 VR 402 |YR-SENTFIXED R129C518A7 1 129C518-7 _ R
i T 1710V FB-100K
06150V 403 YR-SENITTXED R129C518A6 1 120C518=-6 o .
T 17109 E-5K
06160 |V 404 | YR=-STHITTXED R129C518A2 1 129CK818=2 S _
1/710% [-50K
06170V o451 | VR=-SENTF IXED R129C518A5 1| 1129C518=-5
17104 [1-20K
06180V a52 | VR=SENTFIXID R129C518A4 ‘1 129C518-4 _
17104 1=5K
06190 | VYIY 453 VR-SEMTITTXED R129C518A2 1 129C518~9 o i
17109 Ki-50K
06200[VE SO VR=SENMIFTIXED R129C518A5 1] _1129C5148-5 ———




17

. — - \
Item ! Ref-Des Part Name Desc. .ption{Iype/rating) Q'ty .LCO Part No. ‘ |
TTTTTYT O 1/5W B-2K T T )
0701¢| VR 502 VR-SEMIFIXED R129CS20A1 1 129C520-1 L
D 1710%W B-3K
07020l VE 503 VR-SEMIFIXED R129C518A1 1 129C518-1 o
o ' 1/2W B-5K N\
07C30 |V 504 VR-SF R129C507A8 1 129C507A8 i . - f
1710W 0-100K
07040V 506 VR-SEMTITTAED R129C518A6 1| |[129CH518-6 B o
o ECu-U 2A104MN
07050|C  uwpi|C-np R189D556A1 1| | 1890556-1 e
, 1000PF 4KV
07060 R R1890538A1 1| | 1890530-) L o
, 1000FF 4KV
070700 903 C-C . R189D538A1 1 189n85348-y 1 N
N . 200WV 470MF !
07080|C  9ga|C~FLE R1a9N531A3 1 1HoNns31-3 —
N 200"V 470PF
070920(L 05| C=ILE R1BSN531A3 1 1H9N531 -3 ) o
630V 6800PF-J ‘
07100(C  9g0|C-P-PP R172P088A6 1 172P0B8-6 ) o .
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25TW=-TP47MS,SS/ECEAL - ‘
02180) ¢ 202 C=al(TH) 'S470A RKS-00C0001A 1 CEOal=-25V=471=-N-TP I ‘
S0TW=TP2R2MS, SS/ECEA |
02190 ¢ 305 C=al (T 1HS2RDA RKS-00CO0001A 1 CEOGY=50Y =7 2H=11-TP B
_ 25TH-TP47115, 55 /ECEAL | ’
N220u] U 3Cq  C=AL T -S470A RKS-00C0O001A 1 CLO0aM=25Y-47H-H-TP
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_ Diytob- a9t 121 350V - ,
03010 C 405 C-CERARTCOIN LRPy-4C IoloB RES —09C pvo I 1 stbov-|gop -J-TP 1
I e ARV EQV €82 K, J/501 25 I
03020] € 306|C=PLASTIC(TP) TPG6A2K,J RKS-00C0001A 1 50V ~0,0088]1-H~TP
- 25 TW=TP 47 M5, SS/ECEA
03030 € 207]CIAL(TP) ES470 A RKS-00C0001A 1| CF0aN-25V- 4TH-N-TD N I
- ND106-999F103250V
02040 € Z0u] C-CERARTC(TR) APRV=-4C1010B RKS-00C0001A 1] |Fs0V-10000P-2-TP
, CE04Y 16V 220M-M 181P2682A8
| 03050 ¢ 2ALC-TLE R181P262A8 1{ |181Ppe2-8 B
T T 25 TY%=TD 22 MS,SS/ECEA
03060 CoA2C=ALLT) ES220A RKS-00CO0001A 1 CEO4U-25V- 22 M=M-TP N
25TH-TP4THS | SS/ECEAL
03070 Co2AB Canbl (T FS470A RKS-00C0001A 1 CEOuV -5V =47H=H=TP B
23030
03080y ool hape R264P193A% 1 264P10%-5 3 }
NZ20350
03050 o2zppihope R264P193A% 1| p6air103-5
] 22030
03100 261 | hIope 764P193A5 1| [264P103-5
152076ARG
03110] b 202 10DECTP) (RG=RADIAL TYPE TAPING) 1| 1152076A-TP
152076ARG
02120 1 w22 DiORECTE) (PG=RADTAL TYPE TAPING) 1| | 1S2076A-TP
) 1S2C76ARG
03130 e OINDECTR) (RG=RADIAL TYPE TAPING) 1| [152076A-TP _
, 1S2076ARG
03145 0 o |0InpCCTR) (RG=RADTAL TYPE TAPING) | 1] |152076A-TP ~ -
T T 152076ARG -
03150 o2t ulopk(Tr) (RG=RADTAL TYPL TAPING) 1| | 152070A-TP o
e 152076ARG
031601 b Se3[DIRRECTM) J(Ro=PAGTIAL TYPE TAPING) 1| 1152076A=TP
152076ARG
03170 D zZoafDINRECTE) (FG=FADIAL TYPE TAPING) 1 152076A=-TP -
n31do) D zomybtobt I NOT-USED )51 L I —
S 152076ARG
03190 h 2AL|BIODECTR) (RGzRANTAL TYPE TAPING) 1 152076A-TP .
152076ARG
03200 1 2AQ|DIORECTR) (RG=RADTAL TYPE TAPING) 1] [ 152076A-TF
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_ T52076ARG
04010 D A3 DIODECTE) (RG=RADIAL TYPE TAPING) 1 152076A-TH R ~
HZ2308-0 264PP21~2
04020 D 2A4|DTONE-ZERER (S, GLASS-PACK) 1| |{NZ308-0 R
152076ARG
04030 I PASDTODECTP) (RG=RADIAL TYPE TAPING) 1 1S2076A-TH B i B
‘ 152076ARG
N4040 o 2A0l GTODECTR) (RG=RADIAL TYPE TAPING) 1 152076A=TP B
MZ305-1) 264P193-3
04050 2 2A71D10DE-ZENER (S1y GLASS-PACK) 1 NZ30%-0 L
B RJIZETCOUNPO/RD25VTPO
04060( I 201 | R UHPEROTR) APRVZ2C1015A RKS-00C0001A 1] |1744-0-Tp L
RJZ25TCO4NPO/RD25VTPO
040701 J0 20| RJUNPERITR) APRV3C1015A RKS=-00CO001A 1 1/4¥-n=-TPp e )
RJ25TCO4NPO/RD25VTPC
04080u| 1 203 RSIUNPERTE) APRV3IC1015A RKS-C0C0001A 1 1/44-0-TP R T -
RJI2S5TCO4NPO/RD25VTPO
060001 JD 2Cq| L= JUHPERITE) APRV3C1015A RKS-00C0001A 1 1/a¥-0-TP o
B - RJ25TC04NPO/Rp2SVTRD
04100] JI* 231 NZJUHPERITPR) APRV3C1015A RKS-00C0001A 1 1/4¥-0-TP o
‘ RJ25TCO4NPO/RD25VTRO
041101 I 2 R JUNMPERCTR) AFRV3C1015A RKS-00CO001A 1 1/44-0-Tp _ o
} RJIZETCO4NPO/RD25VTPO
04120 JI" 233 Re JUMPERCTR) APRVZC1015A RKS-00C0001A 1 1/44-0=-TP L
NJ2S5TCOGNPO/Bp25VTPO
04130 JUP 234 RLOUNPERCTE) APRV3C1015A RKS-00C0001A 1 1/74%=-0-TpP
* RJZBTCOHGNPN/RD25VTRQ
N4160) J0 261 | R JUNPLERITD) APRVIC1015A RKS-00COQ01A 1 1/a¥-0-Tp . -
B I NJ25TCO4nPO/Rp25VTIPO
04150 W g2l Re JUNPER(TE) APRVZC1015A RKS-00C0001A 1 _1/uH—U—TP . )
o RJZ25TCO4liPO/RD25VTPO
04166 U Az HIUNPERCTR) APRVY3C1015A RKS=-00C0001A 1| {i/aeM-0=Tp
A2 TCO4MPO/RD25VTRO
041700 U1 301 | BaaunppROTe) AFRVZC1015A RKS-00C0001A 1 1/a¥-0-TPD
RJZETCO4NPO/RD25VTRO
04186G) JI 302 Do jUNPERETR) APRV3C1015A RKS-00C0001A 1| {1/4¥-0-TP A
RIZ25TCO4MPO/RD25VTRO
04100] JI 303 [ RIJUNPLRCTE) AI'RV3C1015A RKS-00C0001A 1] | 1/4\-0=TD S T
RJZETCO4NPO/RD25VTPO ;
04200 I 2064 = JUNPERCTER) APRV3C1015A RKS=-00C0001A 1 1/all-0~Tp l
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' Do =S =1AR 1
05010 J o201 COIECTORSA R4520079A2 1 GH2N0T7AY -
I T ' N2P=5IT-1AA I R 1T
n5020 Jo23CONHECTUR=A R452D0079A2 1 4520079A2 ol L
o B72P-SAF-1AA
05030 J 261 CONNECTOR = R4520079A2 1 G4520079A2 . e
. 02l -SHF-1AA
05040 J M COHNECTOR=-A R452D079A2 1 4572N079A :
2P =-SHF -1AA
05050 JO2A2 COHNECTOR=A R452D079A2 1 4520079A
B2 -SHI"=1AA
05060 J PA3|CCINIFCTOR=-A R4520079A2 | 1 45200792 S
B4P-SHF-1AA
L 05070 J 301 CNHNECTORS A R4520079A4 ] 4520079/ | o
2502347
05880 O 201 TR R270P523A1 1 2700523y o\
2502347
05090) v w21 TR R270P523A1 1| {270P523~] — -
2502347
05100 0611 TR R270P523A1 1 27nh523-1 e
25C2347
05110 0 262l TR R270P523A1 1 270P523-1 N -
2502347
05120 G222l TR R270P523A1 1 270P523-1 N I
, 2SC2347
05130 J o262 TR R270P523A1 1 270P523-1 I A
) 2502347 .
05140 O a3 TR R270P523A1 1 270P523-1 S
o 2502347
05150 U3 TR RR270P523A1 1 2700523~ I -
25C2347
05160 10 6% TR R270P523A1 1| _|270P523-1 . - .
£5C25¢7
05170 U204 TRAUSTSTOUR R270P5L3 Al 1 270P57 3~
25C23¢n
05180 0 224 | TRAISTSTUR R270P52.3A] 1| | 270P573-} e
. 25C2.34Y
05190] 0 264 TRAISISTOUR R270PS23/1 1 270p5:3-] S I
25C2347
| 05200 @ 205 TR R270P523A1) 1| [270P523-1
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Item Part Name Desc. .ption(TIype/rating) Q'ty
U2P=SHF-1AR - o

05010 J 20 CONHECTOR=A R452D079A2 1 4520070/

T , H2P=-SHT -1AA ' 17 B - N

0NS020 J23CNNECTUOR-A R452D079A2 1 4520079A

T BPP-SHF-1AA - S
05030| . 261 CONNECTOR=A R452D079A2 1] 452007942
_ G2 =SHF-TAA

N5049 J PALCOHIECTOR=A R452D079A2 1 G4520079A2
(2P =-SHF -1AA

05051 I 242 COUHECTOR=A R452D079A2 1 452007972
B2 =SHI -=1AA

05060 J A3 CONNECTNR=A R4520079A2 1 4520079A2 R
B4P-SHF-1AA

05070 J 301l CONNECTOR =4 R4520Q079A4 1 45200 79A4 -
28C2347

N5080 O "ol TR R270P523A1 1 2700523~ A
25C2347

05090] U 2211 TR R270P5234A1 1] | R270P523-1 —
2502347

05100 0oseLTR R270P523A1 1 2700523~ S
25C2347

05110 0 202]TR R270P523A1 1 270P523-1 o
25C2547

05120 u 222|TR R27QP523A1 1 270P523-1 [ A
2502347

05130 Jd e TR R270P523A1 1 2700P523-1 N I
2502347

05140] 0 2031 TR R2701P523A1 1| [270P523-1 B
25C2347

05150 go033|TR R270P523A1 1 2700523~ I e
25C2347

05160 U 26%| TR R270P523A1 1| | 270P523-1 S
a5C2347

05179 U204 TRAIUSTSTOR R270P5L3 A 1 270P57 3= -
25C234 7

0518u| W 234 TRALSISTUR R270P523A] 1| | 270P573-} .
25C2.34Y

05190 0 2641 TRANSTSTONR R270PE23A1 1 270pP573~] I -
25C2347

05200 0 205] TR R270P523A1 1 270P523-1
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2502347
06010 w 225 TR R270P523A1 1 27005231 e
B o 25C2347
06020 W J651 TR ) R270P523A1 1 270P523-1 N -
25C2347
06030 w200 TR R270P523A1 1 270P523-1 N
2502347
06040 w236 TR R270P523A1 1 270P523-1 B
2502347
06050 4 260 TR R270P523A1 1 271P523-1 N B
25K281-CHDN
06060 W 2070 r0T R270P568A2 1 270P56H-2 .
28KZ261-CHD
06070 W 27T 27GP566A2 1 270P568-2 S D
2517381-CHD
N60NH W6 T R270P568A? 1 270P568-D L B
SEATH]L-F,
06090 G 20| TR R270P524A1 1l |270P524-1 N
2SAT781-K
né10u SRR RN R270”524A1 1 27008264y I _
- 28A781-K
06110 Noee| TR R270P524A1 1 270P%24=-1 o
] 2SA1487
06120 W 209 TR R270P600A1 1 270P600-1 -
25A1487
06130 o 239 TR R270P600QAL 1 270P600-1 o
. 2SA1487
06140 G 2ev| TR R270P60NAL 1 270F600-1 e -_
B T 25C2347
06150 G301l TR R270P523A1 1 P270P523-1 _ I
B 2SA781-K
06160  u 202|TR R270P524A1 1| | 270P524-1 _ _
2SATR) =K
06170 4 5631 TR R270P524A1 1 275241 o )
25C2347
06180]  d 304|TR R270P523A1 1| | 270P523-)
25A731-K
061901 W 2050 TR R270P524A1 1 270P524-1 e
25C2347
06200 WAl TR R270P523A1 1 27n0P523-1
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_ 29C2347 T
07010 WoB07 TR R270P523A1 1 P70P523-1
R PR T
n7020 QUALTR R270P523A1 1 270P523-1 L L
174% 75-J 103P319A9
07030 o201 R-C=28 R103P319A9 1 103P319-9 W
174V 75-J 103P319A9
07040] & P21]i-(~?5 R103P319A0 1| [103P319-9 ) 1
1/74%W 75-J 103P319A9
070501 1 ReLlIR-C-25 R103P319A9 1] 1103P319-9 -
RO25TCo4llP100-J/RD25
07060 00| RICARRUECTE) VTP100-J RKS-00C0001A 1| [1/4Y-100-J-TP o
N R RD25TCO04MHP100-J/RD25
07070 2| RICARROE T VTP100-J RKS-00C0001A} 1] 11744-100-.1-TP
""" I RN25TCO4NF100-J/Rp25
070840 e | RecARDOE(T) VTiP100-J RKS-00C0001A 1 1/4Yi-100-0-TP
D RN25TCO4NP47K-J/RD25
07090 03 RecARROECTER) VTR47K=J RKS-00C0001A 1 1/ aM-42¥-9=-TP |
A T ’ RP25TCO4NP 47K -J/RN25
07100 N RocARPOECT) VTP47K~J RKS-00C0001A 1 1/ 4M=-47F=)-TP ) )
T 1 RN25TCo4flP47K=-1/Rp25
07110 263 B=CARRDIT) VTP47K=J RKS-00C0001A 1| [174Y-47K-,)-TP i
I ROZETCO4NP22K-J/RD25
07120] L 204 ReCARDUICTR) VTP22K-J RKS-00C0001A 1| [ 174¥-22K-J-TP |
D Rp2s8TCoatP22Kk-1/Rn25
07130 L3 | RSCARDOR(TP) VTP22K-J RKS~-00C0001A 1| | 1/aM-ppK-0-TP |
R R ) MNZSTCOGNP22K-1/RD25
07140 Bo26a | BLcARDUON(T) VTE22K-J RKS-00C0001A 1 1/4M=2pK-)-TP e
o RDZ5TCO4NF220-J/RD25
071501 Kk 205 RecARROKCTE) VTP220-J RKS-00C0001A 1| [1/74Y-220-0-TP o
B RI25TC04HP220-J/RD25
07160 K 235 o ARRDRCTE) VTP220-J RKS-00C0001A 1| | 1/4W=p20-0-TP
RPZBTCOGNP220-0/RN25
071700 1 265 RICARRONCT) NTRp20-.) RKS-00CO001A 1 1/6U-220-.1-TP
RD25TCo4HPE20~0/RD25
N7180 1200 RecARRIECTP) VTEg20-J RKS-00C0001A 1l [ 174Y-g20-0-TP R
o I T IRpZ5TC04NF820-J/RD25
07190 P23 RECARDUN(TR) VTPE20-J RKS~00C0001A 1 1/644-820--TP i
- I nP2STCLalPR20-0/RD25
07200 P2 eo| R=CARBOHAT) vTPe20-J RKS-00C0001A 1 1/74Y-820-.1-TF S
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/e 4.7-J J
08010 i 2071 K=CARPUN=25 R103P328A8 1 103P328-8 R S
B T 1764 ¢,7-J
03020 I 237 RSCARRON=25 R1ND3P328A8 1 103P320~8 B
17a4W 4,7-J
08020 267 R-CARDOK=-25 R103P328A8 1 103P328~8 I I
174W 4,7-J
08040 oo ReCARPOUM =25 R103P328A8 1 103P320-8 I
0 1/74¥W 4,7-J
0R0O5H [ 35| RLCARRUN =25 RLO3PZ28AR 1 103P326-8 _ o _
I N 174V 4,7-J
08060| 11 26u|R-CARDON-25 R103P328A8 1] [1M3P328-8 R [
o RD25TCo4NP100-J/RD25
080706 V09 RICARPONCTE) VTIP100-J RKS=-00C0001A 1 1/a4¥-100-0-TP . _
B - RO25TCO4NPI00-J/RD25
08010 1N 239 RLCARROR(TR) VTP100-J RKS-00C0001A 1 1744-100-J-TP B
RND25TCOANPI00-J/RD25
0ADQ( W 269l RICARRUMCTP) vTiPy100-J RKS--00C0001A 1 1/44-100-J-TP I
o RD25TCO4NP10K-J/RD25
ng100 P10 ReCARDONCTE) VTR10K=-J RKS-00C0001A 1 1/ at-10K-J-TP o I
A RNZ5TCO4MPI0K-J/RD25
NR1 LY g0 PLCARBULCT) VT 0K -J RKS~00C0001A 1 1/ 44-10K-)-TP .
RD25TCO4NP1OK-J/RD25
08120 0 270 NICARRUNCTI) VTPL10OK-J RKS-00C0001A 1| [1/4Y-10K-J-TP I .
RDZ25TC04HP6 ,8K-J/RD2
09130 211 R=CARRUNOTP) 5VTP6, 8K=-J RKS-00C0001A 1 176¥-6.8FK=-J-TP N L
. R025TCO4NP6 ., BK-J/RD2
08140 100G L RaCARPOMCTIY) SVTRG, 8K-J RKS~-00C00N1A 1 1/ 44-6,0F~0=-TP _
T RDZ25TCO04NF6, BK-J/RD2
08150 [0 271 P=CARPODHCTE) 5VTP6, 3K-J RKS-00C0001A 1 17 6M-6 . 8K-J=TP ) B
ROZ5TCO4NPA20-J/RD25
0A160 a1 | ReCARPOMCTR) vTrg20-J RKS~-00C0001A 1 1/aY-820-J-TP I
o RDZ25TCO4NP820-U/RD25
08170 R a 2 RICARRUN (TR vTra20-~J RKS-00C0001A 1 1744-820-J-TP I D
""""" RN25TCO4NP820-J/RD25 -
08180 D272 ReCARLUNCTH) VTPap0-~-J RKS-00C0001A 1 1/46¥-820-J-TP S
D RR25TCO4NP1EK-J/RD25
08190 213 RECARDORECTR) VTP 13aK-J RKS=00CO00LA 1 17 6b-18¥K-J-TP R
PR2STCo4MP 18K -a/RD25
0200 [ g3 RCCARDUN(TD) VT AK - RrK5-00C000 1A 1 1/ 6V -16K=0=TP ]
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- ROZSTCU4GNPIBR=J7RD?ZS R R
09010 D73 N=CARPBORCTH) VTP18K=~-J RKS-00C0001A 1 1/44=-18K-)~TP B
o - RNZ5TCO4NP3, 9K-J/RD2 S
09020] i1 21| R2CARBON(T) 5VTP3,9K-J  RKS-00C0001A 1| [1744-3,9K-J-TP L
I RD25TCO4NP 3, 9K=J7RN2
03030 244 RecARPON(T) SVTP3 ,9K~J RKS-00C0001A}1 1 1744-3 , 9K~ }-TP -
_ . RDZ2BTCO4NP3 , 9K~-J/RD?2
09040 074 RECARROE(CTP) 5VTP3,9K~J RKS-00CO001A 1 1/4W-3 ,QK-J-TP
RD25TC04NP3306-J/RD25
09050 215 RECARBOHCT) VTP 330 -J RKS-00C0001A 1 1/4W=330 -J-TP .
RD25TCO04NP330-J/RD25
09060 245 RaCARROLCTP) VTE3I3n-J RKS-00C0001A 1 174\~ 330 -J-TP -
D RD25TCO4NP 330-1/RD25
09070| 11 275 R-CARRON(TP) VTP 330-J RKS-00C0001A 1| [1/4¥-330-9-TP .
A R RD25TCO4HP. SE-J/RD2S
09040 N2y e RS CARROIICT) VTP b6 -J RKS-00C0001A 1 17aW- 06 - J-TP .
RD25TCO4NP ¢ -J/RD25
09090 240 PaCARDOLCTE) VTP v4 -J RKS-00C0001A 1L |1 av- ta-)-TP .
A R RDZ5TCO4NP s¢ -J/RD25
09100 270 | RaCARRULCTY) VTR 6 - RKS-00C0001A 1 1/ LL ~g-TP |
T B RD25TCN4MNP 4] -J/RD25V
09110 D217 RICARROE (T TP47-J RKS-00C0001A 1! [1/44-9)=g=TP B
D RDZSTCO41IP LS -J/R1125V
091201 1 247|RZCARRBNCTI) TP £8-J RK5-00C0001A 1| 1/44-62.9-TP )
D RD2STCO4NP47-J/RD25V
091301 10 277 RICARROMCTE) TP47-1 ~ _RKS=-00C0001A| 1| [1/4¥H-#7=J=TP .
D PR2STCO4NP56~1/RN25V
09140 10 21| RICARROLECT) TPoe-J RKS-00CO0NTA 1 1/at=vnp-)-TF -
I TVE2STCo4NT56-J/RN25V o
09150 24 | NecAREORCTR) Tryse-J RKS-00C0001A 1| 1174¥-56-J=-TP L R
I e RO2STCO4NPS6-J/7RN25V
109160 11 27| R-CARPUN(TP) TP56-J RK5-00C0001A 1) |1/aM-56-9-TF |
REG2ETCO4HPaE=-J/RII2BY
09170 219 RICARPIM(TR) Tho8-J RKS-00C0001A 1l j1/76Y-68-J-TP N S
RD25TcoaNPeag-J/RN25Y
00180 1 249 RCARRULCTP) TP68=J RKS-00C0001A}  1{ |1/4Y-6a8-J-TP e
[ e — ' RNZSTCOANPeg~-J/F25V
09190 70| ROCARROMCTE) TPeg=J RKS-00C0001A 1| {1/76M-a8=-J=TP ~ .
N RN2STCO4HPLEEO-)/RD2S
109200] v 2oy RaCARRON(TP) VTR680-J Fx5-00C0001A 1] | 1/4¥-630=4-TP
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' T RDZSTCO4NP6B~ 1/RD25
10010l 1 2sulRIcARBON(TP) VTP680-J RKS=00C0001A 1| |1/441-680-J-TP o I
N ’ RD25TCO04NP6RNO-J/RD25
100720 [0 280 | RECARROWCTP) VTPe80-J RKS-00C0001A 1 1/74H-680-J-TP I R
T RD25TCO4NPS56~J/RD25V
10030 D221 PeCARRDMCTR) TPs56=J RKS-00C0001A 1 1/4M-56-)-TP I
A RNZSTC04NP56~-J/RN25V
10040 boas 1 LCARBUNCTP) TPs56-J RKS-00CO0001A 1 1/a4v-56-J-TP B D,
T RD25TCO04NPS6~J/RD25Y '
10050 opl | RacARDOR(T) TPs6-J RKS-00C0001A 1| [1/4¥-56=-J-TP I
B R RD25TCO4NPB2~-J/RD25Y
10060 kK222 RECARRBON(T) TR32-J RKS-00C0001A 1| [17a¥-82-J-TP N P
T RD25TCO4NPB2~-J/RD25Y
10070 252 | RECARRUM(TPR) Thy2-J RKS=-00CO00N01A 1 1/ 44-R2-J-TP S R
R RD25TC04NPR2-J/RD25V
10080 1oago | RICARPOICTP) TPy2~J RKS5~00C0001A 1 1/4Y-gp-J-TP R
RN25TCO4NPI00K-J/RD2
10006 Lo2o3 | RICARROR(TI) sVTP100K-J RKS-00C0001A 1 1/44-100K~J=-TP S D
RN25TCO04NP100K-J/RD2 .
10100 a5 RICARBONCTE) 5VTPL1O0K-J RKS~00C0001A 1 1/4¥-100K-J-TP _ o R
’ RN25TCO04NP100OK-J/RD2
10110 Daa3 | RICARPOHCTP) SVTP100K-J RKS-00C0001A 1 1/4HW-100K-J-TP R
] ROZ5TCO4HP39-J/RD25Y
10100 Fo2pa | RaCARBONCT) TP39-J RKS-00C0001A 1 1/4W-39-)-TP N
N RNZ25TCO4NP39-J/RN25V
10140 [ eSal PSCARRUMCTP) TF39-J RKS-00C0001A 1 1/4H-39-)-TP . I
T B RN25TCO4NP39-J/RN25V
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