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THIS MANUAL APPLIES TO THOSE MONITORS WITH SERIAL NUMBERS OF 576001 AND ABOVE.

WARNINGS
1. Power Up Warning—

An isolation transformer must be used between the AC supply and the AC plug of the monitor before servicing or testing
is performed since the chassis and the heat sink are directly connected to one side of the AC line which could present a
shock hazard.

Before servicing is performed, read all the precautions labelled on the CRT and chassis.

2. | X-RAY RADIATION WARNING NOTICE

WARNING: PARTS WHICH INFLUENCE X-RAY RADIATION IN HORIZONTAL DEFLECTION, HIGH VOLTAGE CIRCUITS AND
PICTURE TUBE ETC. ARE INDICATED BY (%) IN THE PARTS LIST FOR REPLACEMENT PURPOSES. USE ONLY THE TYPE
SHOWN IN THE PARTS LIST.

3. High Voltage—

This monitor contains HIGH VOLTAGES derived from power supplies capable of delivering LETHAL quantities of energy.
Do not attempt to service until all precautions necessary for working on HIGH VOLTAGE equipment have been observed.
4. CRT Handling—

Care must be taken not to bump or scratch the picture tube as this may cause the picture tube to implode resuiting in per-
sonal injury. Shatter proof goggles must be worn when handling the CRT. High voltage must be completely discharged
before handling. Do not handle the CRT by the neck.

5. | PRODUCT SAFETY NOTICE

WARNING: FOR CONTINUED SAFETY REPLACE SAFETY CRITICAL COMPONENTS ONLY WITH MANUFACTURER
RECOMMENDED PARTS. THESE PARTS ARE IDENTIFIED BY SHADING AND BY ( 4 ) ON THE SCHEMATIC DIAGRAM.

AVERTISSEMENT: POUR MAINTENIR LE DEGRE DE SECURITE DE LAPPAREIL NE REMPLACER LES COMPOSANTS
DONT LE FONCTIONNEMENT EST CRITIQUE POUR LA SECURITE QUE PAR DES PIECES RECOMMANDEES PAR LE
FABRICANT.

For replacement purposes, use the same type or specified type of wire and cable, assuring the positioning of the wires is
followed (especially for H.V. and power supply circuits). Use of alternative wiring or positioning could result in damage to
the monitor or in a shock or fire hazard.

PERFORMANCE AND OPERATING DATA

1. Apply a suitable power source to the monitor through an isolation transformer.
2. Apply a suitable signal source to the monitor PCB by means of P201 and P202

3. Set Up Controls.
All controls are preset at the factory, but may be adjusted to suit program material.

1.0 Supply
Voltage 108 VAC-132 VAC
Frequency 50 Hz-60 Hz

Note: Apply supply voltage through an isolation transformer with 1 Amp. minimum capabitity.
2.0 High Voltage (EHT)

For 19”V models 243+0.8 K.V. at 0 Beam;
Note: Condition for above: A.C. = 120V

22.8+0.8 K.V. at 1 mA Beam

3.0 Service Set-Up Controls
MAIN PC BOARD

3.1 Vertical Hold Control, VR301

3.2 Vertical Size Control, VR303

3.3 Horizontal Hold Control, VR351

3.4 Vertical Raster Position Control, VR 901
3.5 Horizonta! Raster Position Adjustment

3.10 Horizontal Video Position Control,
(Horizontal Shift) VR352
3.11 Vertical Damping Control, VR302

Jumper (3 positions)

NECK PC BOARD

3.6 Screen Control (Part of H.V. Unit, T352) 3.12 Video Drive Controls, Red VR401
3.7 Focus Control (Part of H.V. Unit, T352) Green VR402
3.8 Horizontal Width Coil, L352 3.13 CRT Cut Off Controls, Red VR403
(L601 on Model K4904) Green VR404
3.9 Black Level Control, VR201 Blue VR405



SERVICE INSTRUCTIONS

NOTE:

All monitors are equipped with automatic degaussing coils (L701) which demagnetize the picture tube

every time the monitor is turned on after being off for a minimum of 5 minutes. Should any part of the chassis
become magnetized it will be necessary to degauss the affected area with a manual degaussing coil. Move
the coil slowly around the CRT face area and all surrounding metal parts. Then slowly withdraw for a distance

of 6 feet before turning off.
Horizontal vs. Vertical:

Some models have the picture tube mounted vertically rather than horizontally. That is, the picture tube is
mounted in the frame such that the long dimension of the tube is up and down. Examples of this include (but
are not limited to) Models K4951, K4952, K4956, K4956R, and K4961 as in the pictures on the bottom of the
front cover. Other than the physical orientation of the picture tube, there is no electrical difference between
these models and their horizontal counterparts. The same circuits, the vertical circuits, produce and control
deflection along the short dimension of the tube in all models.

The same circuits, the horizontal circuits, produce and control deflection along the long dimension of the
tube in all modeis. Therefore, wherever “vertical” appears in this manual or on the monitor, it refers to the short
dimension of the picture tube; wherever “horizontal” appears, it refers to the long dimension of the picture tube.

BLACK LEVEL CONTROL ADJUSTMENT

This control has been set at the factory and should not need further at-
tention. However, when the game is connected a slight adjustment of
VR201 may be necessary to obtain the proper black level (the black
portion of the picture just extinguished).

VERTICAL SIZE (HEIGHT)

Location of this control is shown in Fig. 1. This control must be adjust-
ed slowly, if necessary, until the picture or test pattern attains the cor-
rect vertical proportions.

NOTE: This adjustment interacts with the vertical damping adjustment
described in the paragraph below. It may be necessary to readjust the
vertical size after the vertical damping control has been adjusted.

VERTICAL DAMPING

Adjustment of this control is required only if the monitor is being used
with a game in which the top several raster lines are visible on the
screen. Adjust the vertical damping control for uniform spacing of the
top raster lines.

CIRCUIT PROTECTION

A 4.0A pigtail fuse, mounted on the Main Board has been provided to
protect the Power Output Circuit.

FOCUS

Adjust the Focus control, located on the HV unit(T352), for maximum
over-all definition and fine picture detail.

HORIZONTAL HOLD CONTROL ADJUSTMENT, VR351
(See Fig. 1a or 1b)

A warm-up period of at least five minutes should be allowed before
alignment is carried out. With the monitor being driven from the
game signal, short TP601 to TP31. Adjust VR351 until the picture
stops sliding horizontally. Remove the short.

HORIZONTAL VIDEO POSITION

If the video is off center on the raster, some compensation can be
made by adjusting this control.

VERTICAL RASTER POSITION ADJUSTMENT

If the video is off center vertically, (short dimension of picture tube)
some compensation can be made by turning the vertical raster posi-
tion control.

HORIZONTAL RASTER POSITION ADJUSTMENT

If the video is off center horizontally (long dimension of the picture
tube), some compensation can be made by moving the horizontal ras-
ter position adjustment jumper to either positions “R” or "L".
NOTE: This adjustment is not provided on Model K4903.

HORIZONTAL WIDTH ADJUSTMENT

The horizontal width coil is a hexagonal tuning tool adjustment. This
control must be adjusted stowly, if necessary, until the picture or
test pattern attains the correct horizontal proportions.
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INSTALLATION INSTRUCTIONS

NOTE: All of the following procedures have been performed 10 Adjust the two remaining cutoff controls (NOT
at the factory and should require no further attention. the lead color gun cutoff control) for best gray
If the monitor is serviced for any reason, it should be uniformity.

observed afterward to determine whether any of

these procedures need to be performed again. 11 Adjust the black level control for a bright

raster but not maximum brightness. Adjust
the R/G drive controls, if necessary, for best
DEGAUSSING neutral white.
The monitor is equipped with an automatic degaussing 12
circuit. However, if the CRT shadow mask has become ex-
cessively magnetized, it may be necessary to degauss it
with a manual coil. Do not switch the coil OFF while the 13 With the oscilloscope, multimeter, or VOM
raster shows any effect from the coil. connected to the collector of the lead color
video output transistor (See Fig. 2), adjust the
black level control to obtain the waveform in
WHITE BALANCE Fig. 3 or a * 150 volt DC reading on the
1 Equipment Required: An oscilliscope with a multimeter or VOM.
DC coupled mode in the vertical amplifier, or a
digital multimeter, or a VOM with a DC input
impedance of at least 20,000 ohms/volt.

2 Referring to Fig. 1(a) or 1(b) and 3, do the (
following adjustments in subdued light after
degaussing and setting the purity of the CRT.

3 Ground the R/G/B video inputs.

4 Set the Red and Green drive controls, VR401
and VR402, to approximately 80% of full CW
rotation.

Repeat steps 10 and 11 until good tracking
of white balance is achieved.

R4\ 2

TPATG jwam //_R“”
R410

5 Set the screen and R/G/B cutoff controls to
their minimum (fully CCW) positions.

6 Connect the oscilloscope, multimeter, or VOM, to BLUE GREEN RED
the collector of a video output transistor (Q401, CUTOFF  CUTOFF  CUTOFF
Q402, or Q403) on the CRT neck PCB at TP47R, FIGURE 2
TP47G, or TP47B as shown in Fig. 2.

7 Adjust the black level control (VR201) to ob-
tain the waveform shown in Fig. 3 or a * 150
volt DC reading on the multimeter or the VOM,

8 Slowly turn the screen control CW until the
raster is just visible. The color of this raster is
called the lead color gun. DO NOT adjust its BLANK I NG pULs ES
associated cutoff control. It must remain fully
CCw.

9 Adjust the screen control CCW until the raster 14 o V
is just extinguished. Then adjust the black
level control for a dim raster.

O-VvDC

FIGURE 3



REPLACEMENT PARTS LIST

PART-ORDERING PHONE NO.: (312) 252-8220
(WELLS-GARDNER MONITORS ONLY)

This monitor contains circuits and components included specifically for safety purposes.
For continued protection no changes should be made to the original design, and components shown in shaded areas of schematic

or A% on parts list should be replaced with exact factory replacement parts.

The use of substitute parts may create a shock, fire, radiation or other hazard. Service should be performed by qualified personnel only.

MAIN BOARD
Ret. No. Part No. Description Ref. No. Part No. Description
RESISTORS RESISTORS (Cont.)

R201 203X6500-645 1K Ohm, 5%, 1/4W Carbon R372 203X9104-809 12K Ohm, 5%, 2W Metal Oxide
R202 203X6500-523 30 Ohm, 5%, 1/4W Carbon R375 203X9014-724 3.9K Ohm, 5%, 1W Carbon
R203 203X6500-405 100 Ohm, 5%, 1/4W Carbon R376 203X9104-404 270 Ohm, 5%, 2W Metal Oxide
R204 203X6700-327 100 Ohm, 5%, 1/2W Carbon R377 203X6500-447 150 Ohm, 5%, 1/4W Carbon
R205 203X6700-421 270 Ohm, 5%, 1/2W Carbon R378 203X6500-886 10K Ohm, 5%, 1/4W Carbon
R206 203X6500-540 390 Ohm, 5%, 1/4W Carbon R379 203X6500-886 10K Ohm, 5%, 1/4W Carbon
R207 340X2221-934 220 Ohm, 5%, 1/4W Carbon R380 203X6500-865 8.2K Ohm, 5%, 1/4W Carbon
R208 203X6500-540 390 Ohm, 5%, 1/4W Carbon R381 203X6500-724 2.2K Ohm, 5%, 1W Metal Oxide
R209 340X2221-934 220 Ohm, 5%, 1/4W Carbon R383 203X9014-387 150 Ohm, 5%, 1W Metal Oxide
R210 203X6500-540 390 Ohm, 5%, 1/4W Carbon R384 203X6501-088 68K Ohm, 5%, 1/4W Carbon
R211 340X2221-934 220 Ohm, 5%, 1/4W Carbon R385 340X2122-934 1.2K Ohm, 5%, 1/4W Carbon
a214 203X6500-645 1K Ohm, 5%, 1/4W Carbon R387 340X2224-934 220K Ohm, 5%, 1/4W Carbon
R215 203X6501-126 100K Ohm, 5%, 1/4W Carbon R389" — Not Used
R216 203X6500-645 1K Ohm, 5%, 1/4W Carbon R390 340X4222-633 2.2K Ohm, 5%, 1W Metal Oxide
R217 203X6500-405 100 Ohm, 5%, 1/4W Carbon R502 203X6500-886 10K Ohm, 5%, 1/4W Carbon
R218 203X6500-645 1K Ohm, 5%, 1/4W Carbon R503 204X1700-535 150 Ohm, 5%, 15W Metal Oxide
R219 203X6501-126 100K Ohm, 5%, 1/4W Carbon R504 203X9014-267 47 Ohm, 5%, 1W Metal Oxide
R220 203X6500-645 1K Ohm, 5%, 1/4W Carbon R505 203X6501-209 2.2K Ohm, 5%, 1/4W Carbon
R221 203X6500-405 100 Ohm, 5%, 1/4W Carbon R506 204X1425-196 15 Ohm, 5%, 5W Wire Wound
R222 203X6500-762 3.3 Ohm, 5%, 1/4W Carbon R507 203X5602-185 330K Ohm, 5%, 1/2W Comp.
R224 203X6500-169 10 Ohm, 5%, 1/4W Carbon A R601 204X1625-058 3.3 Ohm, 5%, 10W WW
R225 203X6500-169 10 Ohm, 5%, 1/4W Carbon R701 203X9105-141 2.2 Ohm, 5%, 2W Metal Oxide
R226 203X6500-169 10 Ohm, 5%, 1/4W Carbon R702 203X6206-441 2.2 Ohm, 5%, 1/2W Carbon
R227 203X6501-044 47K Ohm, 5%, 1/4W Carbon VR201 204X2070-072 2K Ohm Variable
R228 203X6500-645 1K Ohm, 5%, 1/4W Carbon VR301 204X2070-084 5K Ohm Variable
R229 203X6700-421 270 Ohm, 5%, 1/2W Carbon VR302 204X2070-084 5K Ohm Variable
R230 203X6500-863 8.2K Ohm, 5%, 1/2W Comp. VR303 204X2070-055 500 Ohm Variable
R231 203X6500-863 8.2K Ohm, 5%, 1/2W Comp. VR351 204X2070-072 2K Ohm Variable
R232 203X6500-863 8.2K Ohm, 5%, 1/2W Comp. VR352 204X2070-072 2K Ohm Variable
R233 203X6500-468 180 Ohm, 5%, 1/4W Carbon
R234 340X2820-934 82 Ohm, 5%, 1/4W Carbon
R235 340X2820-934 82 Ohm, 5%, 1/4W Carbon
R236 340X 2820-934 82 Ohm, 5%, 1/4W Carbon CAPACITORS
R301 203X6500-508 270 Ohm,5%, 1/4W Carbon C201 203X0014-088 1000 uF, 16V, Electrolytic
R302 203X6500-863 8.2K Ohm, 5%, 1/4W Carbon C202 202X7200-064 330 pF, 500V, Ceramic
R303 203X6500-863 8.2K Ohm, 5%, 1/4W Carbon G203 202X7200-043 220 pF, 500V, Ceramic
R304 203X6500-724 2.2K Ohm, 5%, 1/4W Carbon G204 202X7200-043 220 pF, 500V, Ceramic
R305 203X6500-842 6.8K Ohm, 5%, 1/4W Carbon C205 203X0014-076 470 uF, 16V, Electrolytic
R306 203X6003-201 7.5K Ohm, 2%, 1/4W Carbon €206 203X1810-149 0.1 uF, 125V Mylar
R307 203X6500-825 5.6K Ohm, 5%, 1/4W Carbon G207 349X2232-109 .022 uF, 100V Mylar
R309 203X6500-965 22K Ohm, 5%, 1/4W Carbon C301 203X0014-065 330 uF, 50V Electrolytic
R310 203X6500-988 39K Ohm, 5%, 1/4W Carbon G302 203X1600-563 0.033 uF, 50V Mylar
R311 203X9014-709 3.3K Ohm, 5%, 1W Carbon C303 203X0629-037 3.3 uF, 50V Electrolytic
R312 203X9014-741 47K Ohm, 5%, 1W Metal Oxide C304 203X1600-366 0.068 pF, 50V Mylar
R313 204X1527-528 470 Ohm, 5%, 7W Carbon C306 203X0412-012 2.2 yF, 16V Tantalum
R314 203X6500-481 220 Ohm, 5%, 1/4W Carbon G307 203X1600-634 0.033 uF, 50V Mylar
R315 203X6500-169 10 Ohm, 5%, 1/4W Carbon C308 203X0025-163 2.2 uF, 50V Electrolytic
R317 203X6700-061 8.2 Ohm, 5%, 1/2W Carbon G309 203X1207-100 0.068 uF, 100V PP
R318 203X6500-584 560 Ohm, 5%, 1/4W Carbon C310 203X0629-061 10 uF, 100V Electrolytic
R319 203X6500-645 1K Ohm, 5%, 1/4W Carbon C311 203X0041-162 4.7 uF, 160V Electrolytic
R320 203X6501-002 33K Ohm, 5%, 1/4W Carbon G312 202X7050-248 1000 pF, 500V Ceramic
R321 203X6501-224 270K Ohm, 5%, 1/2W Carbon C313 203X0040-068 100 uF, 160V Electrolytic
R322 203X6500-886 10K Ohm, 5%, 1/4W Carbon G314 203X1201-096 0.039 uF, 200V PP
R351 203X6500-886 10K Ohm, 5%, 1/4W Carbon C315 203X0629-023 1 uF, 50V Electrolytic
R352 203X6500-785 3.9K Ohm, 5%, 1/4W Carbon G351 203X0629-023 1 uF, 50V Electrotytic
R353 203X6501-088 68K Ohm, 5%, 1/4W Carbon C352 203X0619-045 47 uF, 25V Electrolytic
R354 203X6500-762 3.3K Ohm, 5%, 1/4W Carbon €353 203X1190-015 0.0082 pF, 50V Mylar-PP
R355 203X9205-143 6.8K Ohm, 5%, 3W Metal Oxide C354 203X0619-045 47 uF, 25V Electrolytic
R358 340X3683-934 68K Ohm, 5%, 1/2W Carbon G355 203X1600-366 0.0068 pF, 50V Mylar
R360 203X6500-561 470 Ohm, 5%, 1/4W Carbon C356 203X1130-287 0.0047 uF, 50V, Mylar
R361 203X6500-886 10K Ohm, 5%, 1/4W Carbon G359 202X8065-606 100 pF, 500V Ceramic
R362 203X9014-645 1.8K Ohm, 5%, 1W Metal Oxide €360 202X7050-366 0.0033 pF, 500V Ceramic

* R363 204X1450-516 3.9K Ohm, 5%, 5W Metal Oxide G361 202X7050-483 0.01 uF, 500V Geramic
R364 203X6500-246 22 Ohm, 5%, 1/4W Carbon G362 202X7203-032 0.01 uF, 50V Ceramic
R365 340X%2183-934 18K Ohm, 5%, 1/4W Carbon A%k G363 203X1270-911 8700 pF, 1.5 KV PP
R367 203X6500-886 10K Ohm, 5%, 1/4W Carbon ¥ £365° 203X1201-265 0.33 uF, 200V PP
R368 203X5602-185 330K Ohm, 5%, 1/2W Comp. C365™ 46X0536-022 0.15 uF, 400V PP
R369 203X5602-329 680K Ohm, 5%, 1/2W Comp. C366 203X0019-026 22 uF, 25V Electrolytic
R370 203X6501-002 33K Ohm, 5%, 1/4W Carbon *C365 and R389 value for 50 uS Horiz. sweep TC.
R371 203X9014-584 1K Ohm, 5%, 1W Metal Oxide **C365 value for 40 uS Horiz. sweep TC; R389 not used.



MAIN BOARD (CONT.)

Ret. No. Part No. Description Ref. No. Part No. Description
CAPACITORS (Cont.) SEMICONDUCTORS (Cont.)
C367 202X8065-162 6 pF, 500V Ceramic Q203 200X4056-260 Transistor (PNP) 2SA562-Y-TM
C368 202X7203-032 0.01 uF, 50V Ceramic Q204 200X4056-260 Transistor (PNP) 25A562-Y-TM
C369 203X1207-087 0.047 uF, 100V, PP Q205 200X4056-260 Transistor (PNP) 2SA562-Y-TM
car2 203X1207-125 0.1 uF, 100V PP Q206 200X3181-523 Transistor (NPN) 2SC1815GR
€373 203X0029-021 1 uf, 50V, Electrolytic Q207 200X3181-523 Transistor (NPN) 2SC1815GR
€380 202X7200-087 470 pF, 500V Ceramic Q208 200X3181-523 Transistor (NPN) 2SC1815GR
C381 80X0099-006 470 pF, 500V, Ceramic Q209 200X3181-523 Transistor (NPN) 25C1815GR
A C501 203X1810-149 0.1 uF, 125V Mylar Q210 200X3181-523 Transistor (NPN) 2SC1815GR
A C502 202X7050-282 1500 pF, 500V Ceramic Q301 200X3181-523 Transistor (NPN) 2SC1815GR
A C503 202X7810-214 2200 pF, 125V Ceramic Q302 200X3207-306 Transistor (NPN) 25C2073LBGL2
A C504 202X7810-214 2200 pF, 125V Ceramic Q303 200X3207-306 Transistor (NPN) 25C2073LBGL2
C505 203X0220-075 560 uF, 200V Electrolytic Q351 200X3248-217 Transistor (NPN) 25C2482BK
C506 203X0040-034 22 uF, 160V Electrolytic Q352 200X4589-802 Transistor (NPN) 2SD898B
C507 203X0041-057 47 uF, 160V Electrolytic ZD301 66X0040-031 Diode, Zener 24V, 3%, 1/2W
C701 203X0018-092 1000 uF, 25V Electrolytic 1C301 200X2300-033 IC HA11423
C702 203X0634-061 10 uF, 100V Electrolytic A IC501 200X2600-183 IC STR381
C703 202X7050-248 1000 pF, 500V Ceramic
TRANSFORMERS & COILS
SEMICONDUCTORS L351 201X4710-134 Coil, (RF Choke)
0203 201X2010-159 Diode, 152076-27 L352 201X5000-083 Coil, Horiz, Size
. L701 611X0004-007 Coil, Adg.
D204 201X2010-159 Diode, 15207627 T351 202X1300-080 Transformer, Hor. Drive
D205 201X2010-159 Diode, 1S2076-27 A % T352 200X9720-301 HV-Unit M-11
D206 201X2010-159 Diode, 1S2076-27
D207 201X2010-159 Diode, 1S2076-27
D208 201X2010-159 Diode, 1S2076-27
D209 201X2010-159 Diode, 1S2076-27 MISCELLANEOUS
D302 201X2010-159 Diode, 1S2076-27 A F501 204X7120-073 Fuse, 4 Amp. 125V
D303 201X2010-159 Diode, 152076-27 J402 206X5008-632 Recep W Wire 3P-M-BG
D304 201X2120-009 Diode, RH-IV P201 204X9600-466 Plug, PWB 3P-J
D305 201X2120-009 Diode, RH-1V P202 204X9601-477 Plug, PWB 6P-Q
D306 201X2010-159 Diode, 152076-27 P401 204X9600-298 Plug, PWB 4P-B
D307 201X2010-165 Diode, 1SS81 P501 204X9600-249 Plug, PWB 2P-B
A D501 201X3120-216 Diode, RM-1AV P601 204X9800-304 Plug, PWB 4P.C
A D502 201X3120-216 Diode, RM-1AV TH501 201X0100-112 Thermistor
A D503 201X3120-216 Diode, RM-1AV
A D504 201X3120-216 Diode, RM-1AV
D505 201X3120-216 Diode, RM-1AV FINAL ASSEMBLY PARTS
D506 201X3120-216 Diode, RM-1AV A 88X0138-506 19VLTP22 Pix Tube
D701 201X2130-234 Diode, RU-2V 205X9800-158 Lateral/Purity Assembly
D702 201X2120-009 Diode, RH-1V A 202X1111-258 Yoke Deflection
Q201 200X3181-523 Transistor (NPN) 2SC1815GR or 202X1111-264
Q202 200X3181-523 Transistor (NPN) 2SC1815GR 291X5004-262 Automatic Degaussing Coil Unit
NECK BOARD
RESISTORS CAPACITORS
R401 203X6000-729 220 Ohm, 5% 1/4W Carbon C401 202X7050-269 1200 pF, 500V Ceramic
R402 203X6500-540 390 Ohm, 5% 1/4W Carbon C402 202X7050-248 1000 pF, 500V Ceramic
R403 203X6000-661 820 Ohm, 5% 1/4W Carpon C403 202X7050-248 1000 pF, 500V Ceramic
R404 203X6000-729 220 Ohm, 5% 1/4W Carbon C404 202X7050-282 1500 pF, 1.5KV Ceramic
R405 203X6500-540 390 Ohm, 5% 1/4W Carbon C405 202X7050-483 0.01 uF, 500V Ceramic
R406 203X6000-661 820 Ohm, 5% 1/4W Carbon
R407 203X6000-729 470 Ohm, 5% 1/4W Carbon
R408 203X6000-998 270 Ohm, 5% 1/4W Carbon
R409 203X6000-661 820 Ohm, 5% 1/4W Carbon
R410 203X9104-824 15K Ohm, 5% 2W Metal Oxide SEMICONDUCTORS
R411 203X9104-824 15K Ohm, 5% 2W Metal Oxide Q401 200X3206-800 Transistor (NPN) 2SC2068LB
R412 203X9104-824 15K Ohm, 5% 2W Metal Oxide Q402 200X3206-800 Transistor (NPN) 25C2068LB
R413 203X6000-998 2.7K Ohm, 5% 1/2W Comp. Q403 200X 3206-800 Transistor (NPN) 25C2068LB
R414 203X6000-998 2.7K Ohm, 5% 1/2W Comp.
R415 203X6000-998 2.7K Ohm, 5% 1/2W Comp.
R416 203X9105-154 2.2 Ohm, 5% 2W Metal Oxide
R419 203X6500-741 2.7K Ohm, 5% 1/4W Carbon
R420 203X6500-741 2.7K Ohm, 5% 1/4W Carbon MISCELLANEOUS
R421 203X6500-741 2.7K Ohm, 5% 1/4W Carbon J401 206X5009-296 RECEP W Wire 4P-E
VR401 204X2115-014 500 Ohm, Variable P402 204X9600-254 Plug, PWB 3P-A
VR402 204X2115-014 500 Ohm, Variable P403 204X9600-981 Plug, Pin 1P-D
VR403 204X2115-006 5K Ohm, Variable P701 204X9601-020 Plug, PWB 4P-E
VR404 204X2115-006 5K Ohm, Variable 204X9301-255 CRT Socket
VR405 204X2115-006 5K Ohm, Variable
VERTICAL POSITION BOARD
RESISTORS SEMICONDUCTORS
VR901 40X0645-001 25K Ohm Vert. Position Control Q901 86X0127-001 Transistor (NPN) TPS98



NOTES
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PC BOARD LAYOUT

RS

TOP VIEW

BOTTOM VIEW

MAIN PC BOARD
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PC BOARD LAYOUT

TOP VIEW

BOTTOM VIEW

NECK PC BOARD



TYPICAL DC VOLTAGES WITH INPUT SIGNAL

TRANSISTOR TERMINAL I.C. 301
NO. COLLECTOR BASE EMITTER PIN NO. | VOLTAGE
Q201 8.1 0.43 0.36 1 1.16
Q202 9.8 8.1 9.3 2 4.0
Q203 0 0.35 1.0 3 6.8
Q204 0 0.35 1.0 4 3.9
Q205 0 0.35 1.0 5 12.1
Q206 9.7 55 4.8 6 4.1
Q207 9.7 55 4.8 7 41
Q208 9.7 55 4.8 8 1.9
Q209 15.4 —0.30 0.01 9 12.2
Q210 14.0 0.31 0.17 10 14.2
Q301 15.5 4.7 4.2 11 3.6
Q302 79 37.8 37.7 12 7.9
Q303 37 0.51 0 13 6.8
Q351 41.4 0.41 0 14 12.8
Q352 DO NOT MEASURE —0.03 0 15 1.52
Q401 139 9.7 9.3 16 0
Q402 139 9.7 9.3 17 0.83
Q403 139 9.7 9.3 18 0
I.C. 501
PIN NO. | VOLTAGE

1 163

2 130

3 0

4 132

13
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OSCILLOSCOPE WAVEFORM PATTERN

The waveforms shown are as observed on the wide band oscilloscope with the monitor turned to a reasonably
strong signal and a normal picture. The voltages shown on each waveform are the approximate peak amplitudes.

If the waveforms are observed on the oscilloscope with a poor high frequency response, the corner of the pulses
will tend to more rounded than those shown and the amplitude of any high frequency pulse will tend to be less.

Q351 COLLECTOR

20VIDIV 10uSEC/DIV

TP-31 DC COUPLED
BOTTOM LINE=0 VDC

2V/DIV 100uSEC/DIV 20V/DIV 2MSEC/DIV

TP-31, AC COUPLED B

0.5V/DIV 100uSEC/DIV 0.2V/DIV 20uSEC/DIV 5V/DIV 20uSEC/DIV

1.C. 301, PIN 13

1V/DIV 2MSEC/DIV 1V/DIV 2MSEC/DIV

I.C. 301, PIN 3

0.5V/DIV 5MSEC/DIV 1V/DIV 10uSEC/DIV 1V/DIV 100uSEC/DIV



19” COLOR MONITOR SCHEMATIC DIAGRAM
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WARNINGS

The chassis and heat sinks are connected to ground. When measuring voltages, connect the
negative terminal of the measuring instrument to the chassis.

® X-RAYS
This monitor is designed for minimum X-radiation. A special safety circuit guarantees that even
in the event of failure, radiation will never exceed 0.5mR/h. For this reason NEVER alter the CRT
circuit in any way.

e EHV
This monitor contains high voitages capable of delivering LETHAL amounts of energy. Avoid
harm to the operator; follow precautions set down for the servicing of EHV equipment.

o CRT
The cathode-ray tube is a high-vacuum component and its surfaces are subjected to strong
exterior pressure. Take care not to knock or scratch the tube as this could cause its implosion,
resuiting in personal injury and property damage. Installation personnel must use safety glasses
and clothing protective against flying splinters.

® SHOCK
To prevent the possibility of etectrical discharges do not expose the monitor to rain or humidity.

X-RAY PROTECTION

(patent no. 91830158.4)

D.C. POWER Roe FLYBACK e e
TRANSFORMER t \
REGULATOR 10 S O ZY 110 ZY 110
4 R107
27K
R105
HORIZONTAL 067T Cc66
—L L} 100n | 2.2pF/63 820
OSCILLATOR Ri152 1 SCR C106C

This monitor incorporates a special circuit to eliminate radiation exceeding the legal limit of 0.5mR/h.

A 200V reference voltage (taken from the secondary of the fiyback transformer) is fed via a resistive
voltage divider to the gate of an SCR. Should component failure cause the EHV to rise above 26.5kV
the reference voltage will increase sufficiently to fire the SCR. The SCR then shunts horizontal
oscillator Vcc to ground through a current-limiting resistor, thus preventing generation of EHV. The
SCR circuit will shut off EHV before it rises to 27k\V At this point, X-radiation is only 0.15mR/h. The
horizontal osciliator is disabled until the breakdown has been repaired and the supply reset.
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SETUP PROCEDURE

INSTRUMENTS REQUIRED
® Digital multimeter with input impedance of 10M @ Oscilloscope with a bandwidth of 10MHze10/1
probe attenuator

Turn on the monitor and let the circuitry heat up for about 5 minutes. Then adjust the controls for an
acceptable image. Next align the chassis according to the following instructions.

O

POWER SUPPLY WITHOUT SIGNAL

Variable resistor RV 12 adjusts the supply voltage and requires adjustment only following
repair. Proceed as follows:

a) turn brightness grid control all the way counterclockwise.

b} connect digital voltmeter to SP20 and adjust RV12 to obtain 115VDC.

CAUTION: Voitages greater or less than nominal impair the functioning of the monitor.

RGB INPUT LEVELS (signal: color bars)
Turn RVI0 brightness control up all the way; checking voltage at R27, R28, R31, adjust input
control RVI/RV2/RV3 (contrast) to obtain 0.6Vpp for each color.

RGB VIDEO OUTPUT (signal: color bars)

—Adjust RV5, RV7 and RV9 on neckboard to obtain a black level of 140VDC at KG, KR and
KB.

—Adjust Rv4, RV6, RVS8 for a gain of 50Vpp at KG, KR and KB.

—Adjust RVIO (input brightness) for a black level of 160VDC at KG, KR and KB.

—Adjust G2 to obtain CRT cutoff.

WHITE BALANCE [no signal]
With RVIO adjusted to make a white background visible, correct the gray by means of RV5,
RV7 and RV9.

HORIZONTAL OSCILLATOR (signal: crosshatchj
Jumper TP7 to TP8. Adjust RVI3 to obtain maximum horizontal stability. Then remove the
jumper.

VERTICAL OSCILLATOR (signal: crosshatch)
Adjust RVI5 to obtain a slight downward rollover of the image. Then turn back slowly to
eliminate rollover.

FOCUS (signal: crosshatch)
Adjust focus grid control for clearest picture.

19



ADJUSTMENT CONTROLS

® SN204
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PERFORMANCE AND OPERATING DATA

min max
1) PRIMARY (HV) VOLTAGE SUPPLY
VOLTAGE . . . oo 98VAC 130VAC
FREQUENQCY . . o e 44Hz 65Hz
WARNING: SHOCK HAZARDI Apply supply voltage ONLY through an isolation transformer with
1.5A capability.
2) ERV
for 19" models. . ... ... 22.5kV 25.5kv

NOTE: conditions for above:
| (beam) = OmA
DC supply voltage = 1.15VDC

3) CONNECTOR CA

PIN DESCRIPTION IMPEDANCE SIGNAL RANGE
1 red input 1k nom, 0to 4v
2 green input 1k nom. 0 to 4V
3 blue input 1k nom. 0 to4v
4 ground
5 vertical sync puise 10k nom. 1.5V to 4V
6 horizontal sync puise 10k nom. 1.5V to 4V

4) SERVICE SETUP CONTROLS

INTERFACE BOARD

RV 12 supply voltage adjustment—should be set for 115VDC
RV 10 brightness control

RV 1/2/3 contrast

DEFLECTION BOARD

RV 13 horizontal hold

RV 14 horizontal phase

RV 23  vertical shift

RV 17  vertical linearity

Rv 15  vertical hold

RV 16  vertical height

B 4 horizontal linearity coil
B 5 horizontal width coil

FLYBACK TRANSFORMER
—  GZ-brightness control [preset)
—  G3-focus control

NECKBOARD
video drive {gain} controls—RV4 (blue}, RV6 (green), RV8 (red)
CRT cutoff (black level) controls—RV5 [bluej, RV7 (green), RV9 [red)
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PRINTED CIRCUIT BOARDS

DEFLECTION BOARD DE
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INTERFACE BOARD IE

SRR
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HORIZONTAL COMBINATION

IC PHILIPS TDA 2593

24

video input

BLOCK DIAGRAM

pulse duration

+1pin 1: point A

20 line
deflection
verticat sync ‘;V “=-p burst gaung and S8V uine tlyback o * v
nv " 4 V*,—l blanking putse _/\_ pulse (+15v}
ov pulse ov- T 120 100
y 250 sal 1000
4Tk ==0.221F Tops +ty en) 4 A
g 7 3 5 4 3 2 6} 1
¥ J
YERTICAL BURST GATING/ LINE TRIGGER LOW SUPPLY
PHASE DETECTOR PULSE DURATI
SYNC LINE BLANKING v PHASE SHIFTER —I L ESW??CHTON PULSE VOLTAGE
OUTPUT PULSE 2 QUTPUT STAGE PROTECTION
VERTICAL | |
TRIGGER PULSE
STNC TDA2593 GENERATOR
SEPARATOR
§s-v
GATE o | caTE MoDE GATE SYNC GATING
15=v) SWiTCH (5-v-g! PULSE GENERATOR]
S. ic I
1 1
[4 L] ¥ Y
COINCIDEN
SYNC SEPARATOR/ NOISE DETCESEO:E TIME CONSTANT PHASE DETECTOR VOLTAGE L] osciiator
NOISE GATE SEPARATOR ¢ SWITCH w‘ LIMITER
3 10 n 12 13 1 15
1,2kl 47uF i_F
| 82k01
L +
0IuF == VeR 12060 o o0
33k0 Rq T
15k 0| J ; - i
5 4 o 10nF AR S un frequency
+1pin1;point Al 0.68uF Rose tfo)
Q4TUF .
100pF v \ short-circuit Jl_ 4 reosons B 4 r

’i’ for 1, adjust

+1pin1;point Al

RATINGS

Limiting values in accordance with the Absolute Maximum System {IEC 134)

Supply voltage
at pin 1 (voltage source)

at pin 2
Voltages
Pin 4
Pin 9
Pin 10
Pin 11

Currents

Pins 2 and 3

(peak value)

Pin 4
Pin 6
Pin 7
Pin 11

Total power dissipation

Storage temperature

Operating ambient temperature

V1416
V2.6

Va.16
+Vo.14
=V10-16
V-6

n
Ptot

Tstg
Tamb

CHARACTERISTICS at VI-16 = 12V, Tamp = 25 °C
Sync separator

Input switching voltage

Input keying current

V9.16
ig

Input leakage current at Vg_14—-5Vig

Input switching current

Switchoff current

Ig
Ig

max. 3.2V
max. 18V
max. 13.2V
max. 6V
max. 6V
max. 132V
max. 400 mA
max. I mA
max. 10 mA
max. 10 mA
max. 2 mA
max. 800 mW/
—25to +125°C
—20t0 +70°C
typ. o8v
5 to 100 pA
1 pA
< 5 pA
< 100 pA
typ. 150 pA
lto7V

Input signal {peak-to-peak vaiue] V9-16 (p-p)




VERTICAL DEFLECTION CIRCUIT IC PHILIPS TDA 2653 A

TDA2653A
BLANKING »
T oo GRcom oscuLaTon "DETECTOn
3 3
X
N OUTPUT STAGE/ 3
AL & A
) siomomein | otumwen | | seem || Sueom
PROTECTOR
1 2 3 4 5 3 7 8 9 10 il 12 13
) = — o
v F~ I .3 L
frequency m I } T 3 ’[:
E <) linearity \y YVvV = = -4
= +
1 1 S
ColL _ = =
_]_ =~ ~ Vs
sync puise blanking pulse g amplitude < =
input input >
J’L i = = (1) Condition for pin 12: LOW voltage leve! - 50 Hz; HIGH voltage leve! - 60 Hz
JL Vv
RATINGS
Limiting values in accordance with the Absolute Maximum System {IEC 134)
Supply voltage (pin 9) Vg.g=Vg max. 40V
Supply voltage output stage (pin 5) Vs5_g max. 58 v
Voitages
Pin 3 V31 max. 7V
Pin 13 Vi3-8 max. 7V
Pins 4 and 10 V4:10-8 max. 24 v
Pin 8 V-8 max. 58 Vv
-V6-8 max. ov
Pins 7 and 11 V7:11-8 max. 40V
Currents
Pin1 I max. 0 mA
- max. I mA
Pin 2 *I7 max. 10 mA
Pin 3 I3 max. 0 mA
-3 max. 5 mA
Pin 7 17 max. L.ZA
-7 max. I5A
Pin 11 I max. 50 mA
=1 max. 1 mA
Pin 12 ly2 max. 3 mA
-2 max. 0 mA

Pins 5, 6 and 8: internally limited by the short-circuit protection circuit.

Total power dissipation: internally limited by the thermal protection
circuit.

Storage temperature range Tstg -25t0 + 150°C

Operating ambient
temperature range Tamb —20 °C to limiting value
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MONITOR PARTS LIST

PART-ORDERING

PHONE NO.: (212)423-2672
(Hantarex monitors only)

DE DEFLECTION
code 62001590

CODE DESCRIPTION REF. NO. Qry.
[ SEMICONDUCTORS
20100010 diode BA 159 D 29-D30 2
20110100 zener diode 1.3W 82Y97C 12 D16 1
20110300 zener diode 1.3 W ZY 100 D21 1
20110500 zener diode 1.3 W ZPY 110 D22 I
20150007 diode 1N 4007 D12-D15-D 17 3
20150170 diode 8YV 95/C-600 D25-D27-D28 3
20150200 diode 8Y 448 D13 1
20420140 transistor F8 459 TR 10 I
20440000 thyristor C 106 C SCR 1
20620190 integrated circuit TDA 2593 IC2 I
[} RESISTORS
21215600 res. 1/4 W 5% 5.6 ) R60 1
21231000 res. 1/4\W 5% 100 & R 157 1
21232700 res. 1/4 W 5% 270 R42 1
21241000 res. 1/4 W 5% 1K R80 1
21241200 res. 1/4\W 5% 1.2K R52 1
21241500 res. 1/4\W 5% 1.5K R85 1
21242200 res. 1/4\W 5% 2.2K R9! !
21243300 res. 1/4 W 5% 3.3K R50-R 55 2
21243900 res. 1/4 W 5% 3.9K R 158 1
21244700 res. 1/4\W 5% 4.7 K R 205 !
21351000 res. 1/2W 5% 10K R172 !
21251200 res. 1/4 W 5% 12K R 40 1
21251202 metal film resistor 1/4 W 1% 12 K PH MR 25 R47 1
21251800 res. 1/4 W 5% 18K R 150 !
21252200 res. 1/4 W 5% 22K R173 1
21252700 res. 1/4 W 5% 27 K R 148 1
21253300 res. 1/4 W 5% 33K R76 1
21254700 res. 1/4 W 5% 47 K R53-R 160 2
21255600 res. 1/4 W 5% 56 K R 155 I
21258200 res. 1/4 W 5% 82 K R 156 I
21261000 res. 1/4 W 5% 100K R48 !
21261200 res. 1/4 W 5% 120K R 147 1
21262200 res. 1/4 W 5% 220K R39-R54 2
21265600 res. 1/4 W 5% 560 K R 159 1
21272200 res. 1/4W 5% 2.2M R 94 I
21305000 res. 1/2W 5% 0.5 Q) RI116 I
21311201 meta film resistor 1/2\W 2% 1.2 Q PHVR 37 R78 1
21311500 res. 1/2W 5% 1.5Q R87 1
21321000 res. 1/2W 5% 10 R44-R 131 2
21321200 res. 1/2W 5% 12 R45 1
21332200 res. 1/2\W 5% 220 Q R 49-R 200 2
21333300 res. 1/2W 5% 330 R51-R 154 2
21338200 res. 1/2W 5% 12Q R45 1
21332200 res. 1/2\W 5% 220 & R 49-R 200 2
21333300 res. 1/2W 5% 330 & R5I-R 154 2
21338200 res. 1/2\W 5% 820 & R105 1
21342200 res. 1/2W 5% 2.2K R96 1
21351000 res. 1/2W 5% 10K R 149 1
21352200 res. 1/2\W 5% 22K R107 1
21362200 res. 1/2W 5% 220 K R77-R174 2
21402200 res. [ W 10% 0.22 Q VIM 200-0 R 106 1
21411000 res. 1 W/ 5% 1 O WK4 R152 1
21416800 res, | W 5% 6.8 () R 56 !
21422200 res. 1 W 5% 22} R 108 !
21461000 res. | W 5% 100 Q R170 1
21641000 res.3W5% 1 K R109 1
21651000 metal oxide res. 3 W 5% 10K R94 !
23100000 trimmer PT 10H 100 () RV16 !
23041000 vertical trimmer PT 15NH 1K RV 23 1
23054703 vertical trimmer PT 15 NH 47 K RV 13-RV 14 1
23061002 vertical trimmer PT 10 NH 100 K RV 17 1
23062201 vertical trimmer PT 15 NH 220 K RV15 !
[ CAPACITORS
24314700 electrolytic capacitor EN 12.354.7 kF 16 V C 40-C 65 2
24331000 electrolytic capacitor EN 12.35 100 pF 16 V C23-C94-C98 3
24342200 electrolytic capacitor EN 12.35 2200 pF 16V C60 1
24421000 electrolytic capacitor EN 12.35 [0uF 25V C55 f
24431000 electrolytic capacitor EN 12.35 100 pF 25V c85 I
24541000 electrolytic capacitor EN 12.35 1000 uF 35V C31-C33 2
24612200 electrolytic capacitor EN 12.352.2 uF 63V C32-C66 2
24914700 electrolytic capacitor EN 12.35 4.7 wF 250 V Cc54 1
24924702 electrolytic capacitor EN 12.354.7 wF 250 V C72-C97 2
25144701 polyester capacitor 4.7 nF 2.5% 63 V 142 c35 1
25262200 polyester capacitor 220 nF 10% 100 V 1.60 C41-C61-C8B6 3
25264700 polyester capacitor 470 nF 10% 100 V 1.60 C48-C57-C99 3
25266800 polyester capacitor 680 nF 10% 100 V 1.60 Cc42 !
25361001 polyester capacitor | wF 10% 160V 1.60 C43-C45-C47-C49-
C200-C201-C 121 6
25444700 polyester capacitor 4.7 nF 10% 250V 1.60 cr118 1
25451000 polyester capacitor 10 nF 10% 250 V 1.60 C24-C37 2
25452200 polyester capacitor 22 nF 10% 250V 1.60 Ccé63 1
25464710 polyester capacitor 470 nF 10% 250 V 1.76 Cc69 1
25472200 polyester capacitor 2.2 wF 10% 250 V 1.60 C64 1
25553300 polyester capacitor 33 nF 10% 630 V 1.60 C75 1
25646800 polyester capacitor 6.8 nF 10% 630V 1.60 C58 I
25741000 polyester capacitor 1 nF 10% 1000 V 1.60 Cc34 1
25941001 polyester capacitor 5.6 nF 10% 2000V 1.73 C59 1
25944700 polyester capacitor 4.7 nF 5% 1750V 1.73 C70-C73 1
26310100 ceramic capacitor 100 pF 5% 50 V NPO C56 1
26322400 ceramic capacitor 220 pF 10% 1000 V C74-C88-C93 3
26422608 ceramic capacitor 2.2 nF -20+50 500 V C62 |
26610601 ceramic capacitor 0.1 wF-20+80 50 V C30-C67-C77 3

26

[} INDUCTORS
28010081 driver transformer TH2 1
28010250 transf. diode split HIT. 2433011 TH3 1
28020200 choke 8 mH with ferrite core B3 !
28040020 horizontal linearity coil B4 !
28060330 horizontal width coil B5 1
29300010 Ferric beads 8 mm 24
I MISCELLANEOUS PARTS
34020000 terminal PE 1120/D TP7-TP8-TP 16 3
34020090 socket for integrated circuit 16 pin 1
50142930 printed circuit deflection DE 1
code 62001500
CODE DESCRIPTION REF. NO. Qry.
] SEMICONDUCTORS
20100000 diode IN4148 D5-9-23
D 24-26-33 6
20100010 diode BA 159 D 6-8-34 3
20110100 zener diode 1.3 W BZY97C 12 D15 1
20110200 zener diode 1.3 W ZY 7.5 D7 1
20150007 diode 1 N 4007 D14-D20 2
20150130 diode 8Y 255 D1-D2-D3-D4 4
20400403 transistor 8C 557 8 TR&6-TR10-TR 18-TR 19-
TR 20-TR 21-TR 22-TR 23-
TR 24-TR 25-TR 26 17
20420500 transistor 8F 871 TR6 1
20420510 transistor 8F 872 TRS !
20620071 integrated circuit MA 7905 IC1 I
21000038 dual PTC thermistor 2322.552.98013 110V PTC 1
] RESISTORS
21215600 res. 1/4 W 5% 5.6 Q R114-R115-R117 3
21221500 res. 1/4 W 5% 15(} R 164-165-166 3
21222200 res. 1/4 W 5% 22 () R63-R64-R19 3
21231000 res. 1/4 W 5% 100 () R16-R26-R79 3
21231200 res. 1/4 \W 5% 120 Q) R35-R36-R37 3
21232700 res. 1/4\{/ 5% 270 () R104R112-R113 3
21233900 res. 1/4 W 5% 390 Q0 R2-R9-R 15 3
21234700 res. 1/4 W 5% 470 () R38-R81-R82 3
21241000 res. 1/4\W/ 5% 1 K R41-R43-R 46-R 58-
R68-R71-R83R84-
R 88-R 89-R90-R 93-
R99-R 100 14
21241200 res. 1/4\W 5% 1.2K R75 1
21241800 res. 1/4\W 5% 1.8K R6 1
21242200 res. 1/4 W 5% 2.2 K R1-R5-R7-R8R11-R13 6
21242700 res. 1/4 W 5% 2.7 K R27-R28-R 29 3
21244700 res. 1/4 W 5% 4.7 K R3-R10-R72-R 121 4
2125100 res. 1/4 \{/ 5% 10K R4-R 12-R 14-R201-R 02 5
21252200 res. 1/4 W 5% 22K R 101-R 102-R 103-R 203-
R 204 5
21254700 res. 1/4 \{/ 5% 47 K R32-R33-R34-R73 4
21324700 res. 1/2W5%47 8 R 25 1
21328200 res. 172\ 5% 82 Q R19 1
21341000 res. 1/2\W 5% 1 K R21R29 2
21342200 res. 1/2\/ 5% 2.2K R22 1
21343300 res. 1/2\W/ 5% 3.3K R23 1
21355600 res. 1/2\W/ 5% 56 K R18 1
21361200 res. 1/2\W/ 5% 120K R20 I
21407500 res. 1 W 5%0.75 Q R30 1
21444700 res. 1 W5%4.7K R69 I
21451000 res. 1 W 5% 10K R66 !
21535600 metal oxide res. 2 W 5% 560 ( R175 !
21652200 res. 3 W 5% 22 K RESISTA WK 8 R24 1
23041000 vertical trimmer PT 15 NH 1 K RV 1/2/3 3
23042203 horizontal trimmer PT 15V 2.2K RV 12 1
23051004 vertical trimmer PT 15 NH 10K RV 10 1
[J CAPACITORS
24314700 electrolytic capacitor EN 12.354.7 pF 16 V CI18-C19-C20 3
24321000 electrolytic capacitor EN 123510 pF 16V C21-C22-C28-C29-
C38-C39 6
24324700 electrolytic capacitor EN 12.3547 pF 16V C25 1
24332200 electrolytic capacitor EN 12.35220 pF 16 V C4-C5 2
24424700 electrolytic capacitor EN 12.3547 pF 25V CB3 1
24522200 electrolytic capacitor EN 12.35 22 uF 35V C36 1
24933302 electrolytic capacitor 330 wF 200 V C1l 1
25651000 polyester capacitor 10nF 10% 630V 1.60P 10 cé !
25751003 polyester capacitor 10 nF U.L. listed {across-the-line
capacitor) C3 !
25754703 polyester capacitor 47 nF U.L. listed {across-the-line
capacitor) Ct 1
25761003 polyester capacitor 100 nF U.L. listed {across-the-iine
capacitor) Cc2 1
26222100 ceramic capacitor 22 pF 5% 50 V NPO C15-C16-C17 3
26210100 ceramic capacitor 100 pF 5% 50V NPO C7-C8-C10-C13-C14 6
26410803 ceramic capacitor 1 nF 10% 50 V Ci2 1
26510501 ceramic capacitor 10 nF -20+80 50 V C26 1
[JFUSES
29100080 fuse holder for printed circuit 4
29100200 fuse 2A SB 250V F2 1
29100212 fuse 3A SB 250V Fl !



[J MISCELLANEOUS PARTS

29300010 ferric beads 8 mm. 10
34020004 fast-on terminal FS1-FS2 2
34023358 AMP connector 8 D 280612/1 c8 1
34025103 MOLEX connector 3190-03 CcC 1
34025106 MOLEX connector 3190-06 CA 1
50142910 printed circuit interface IE 1
NE C.R.T. BASE
code 62001580
CODE DESCRIPTION REF. NO. Qry.
[J SEMICONDUCTORS
20100000 diode 1N4148 D10-D11-D18-D19-D
31-
D32 6
20400422 transistor BC 547 B TR 26-TR 29-TR 32 3
20420500 transistor BF 871 © TR27-TR 28-TR 30-TR 31-
. TR33-TR34 6
[JRESISTORS
21231000 res. 1/4 W 5% 100 (1 R 128-R 129-R 130 3
21236800 res. 1/4 W 5% 680 (1 R122-R124-R 126 3
21238200 res. 1/4 W 5% 820 (1 R 123-R 125-R 127 3
21324700 res. 1/4 W 5% 47 Q R167-R 168-R 169 3
21335600 res. 1/2 W/ 5% 560 {1 R 139R 140-R 142 3
21342200 res. [/2W/ 5% 2.2K R 59 1
21343300 res. 1/2W 5% 33K R141-R 143-R 146 3
21424700 res. 1 W 5%47 R 145 1
21512700 res. 2 W 5% 2.7 () Resista WK 5 R 144 !
21551800 res. 2W 5% 18K R136-R137-R 138 3
21552200 metal oxide res. 2 W/ 5% 33 K R133-R134-R135 3
23034703 vertical trimmer PT 10 H470 R 4-RV 5-RV 6-RV 7-
RV 8-RV9 6
[J CAPACITORS
24321000 electrolytic capacitor EN 12.35 10 uF 16V C50 1
24914700 electrolytic capacitor EN 12.35 4.7 nF 250V C51 1
25461000 polyester capacitor 100 nfF 10% 250V 1.60 C52 !
26222100 ceramic capacitor 22 pF 5% 50 V NPO C28-C60-C68 3
26468720 ceramic capacitor 6800 pF 20% 2000V 507.6 C53 1
26510601 ceramic capacitor 10 nF -20+8050V C44-C46 2
] MISCELLANEQUS PARTS
28020130 choke 10 mH with ferrite core 86 1
29300010 Ferric beads 8 mm 16
34020004 terminal AMP Fast-on M. 735084/2 FS3 1
50142940 socket printed circuit NE 1
code 62001390
CODE DESCRIPTION REF. NO. Qry.
20620080 integrated circuit MA 7812 IC4 1
20620270 integrated circuit TDA 2653 A IC3 1
40029065 self-tapping screw 2.9x6.5 TCC 1
50111530 aluminum heat sink !
code 62001510
CODE DESCRIPTION REF.NO. Qary.
20430430 transistor HAN 20430430 9 1
34020210 socket for transistor TO3 1
400259010 self-tapping screw 2.1x10 TCC 1
40029014 self-tapping screw 2.9x14 TCC 2
50110540 wirewound resistor 30 W 10% 220 (} R17 1
50111040 heat sink 205 MO 32 1
50420120 mica insulator for TO3/500 V !

ALUMINUM HEAT SINK ASSEMBLY

code 62000613

CODE DESCRIPTION REF.NO. ary.
20430200 transistor BU 208 A TR17 !
22621000 wirewound resistor 15 W 10% 10 (} R98 1
34020211 socket for transistor TO3 - 1
40029010 self-tapping screw 2.9x10 TCC 1
40029014 self-tapping screw 2.9x14 TCC - 2
42000070 washer 3.2x6 - 2
50110550 heat sink - 1
50420180 mica insulator for TO3/2000 V - 1
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WAVEFORMS

)

iiii i EEEEEEEERN
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0
I!Ei T ® 0
L)
50V/d|y _ 10|LLS/d|v 500mV/div 1O|LLS/d|v 1V/div 10pn.S/div
Blue video drive Flyback pulse H-AFC** Horizontal trigger pulse
(will vary with input®) (reference pulses)

' Q
10Vpp/div 5mS/div 200Vpp/div 10n.S/div 200Vpp/div 10n.S/div
Vertical sweep 40uS H-sweep 50uS H-sweep

(monitors for games with

Williams system)

*shown: 7-step gray bars
**H = horizontal
AFC = automatic frequency control
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SCHEMATIC DIAGRAM

CcA
R 18K
E: . - R175 BF83731 R138 18
G — TR
[ TR23¢cas 7905 D R130 100 D19 IN
3] il o= C83 4148 D32
8 [3} i 470/25 SP18 N4148)
R203 47u/16 SP10 R126 680 RV9 470 C50
GND |4 ———1+—5F—1— — L Llounelsces 510UEB22
1
R71 RE4 22 L 068 229 R32[] Te02
v [el —— i “:. R
v & 02}‘_5 1K C35 22/35 SP7
1on N1 spe )l R127820 Rvg 470 R169 47
"@ 3 — 5[ 7
2x . R137 18K 10
cc +
41484024 BF871 .
ono 1 Re1 [ |R88 , N4 148407 TR30/} i
70 LK BC237 2xBA1s) Y08 R129 100 D11 1N414E + |G eren EAT!
v C16F22p (Y \TR22 D23 D6 l D31 & 5 EHT
v T >t 1N4148! R31
RE9 > 24Ky
H — R124 680 RV 470| C46
G 9k Fs3 G | sPit y 10n  BC237 R140 580
- £} 6 — c60 22 R29[ ]R134
TR25 [ BC237 22 P ="33K cs3 s
R68 7015 20 bk K2
K BzY17r S us
170
122PY12 L R125 820 RV6 ‘
D26 &} _L 470 o
1
R75 3148 BFS71 e
BC pag 12K | R66 | TRV
CONTRAST dTnae T TR R128 100 D10 1N4148 D18 B| sFsnm
[N4148| R121 4.7K A N4148 TR28 R144
ﬁ/\ A1 R122 680 RV5 470 L ot
TR21 3 B | SP12, — LOn c237 27
RV1 BC237 2 ! co8 22 TR26[]R133 R139 560 .
1K R72 R73 47K . o< 0K cs
27K } | SP8 —
{1} {3 4711250
R16 A mamess]|pg Hal sP5o—] R123 820  RV4 470 R167 R145 B6
100 yWN4148 K —e— 1% £JYIIO> sp2
RV10. 10K D34 NE a7 C52 47 10uH
159 62 D01 580 ./
p-BAISS 100n spg|SP4l | foPiTeP3
_ —
1 1
P23 1 |
pa A : P22 P22l Jp2s —
10K SP13 SP3 R ZD21 D22 ] ] BR = main brightness (screen)
control
C23
SP14 -SP4, +00u/16 D17 F = focus control
cge _0‘30 J_ 1N4007 ica D27 BYV95/C 174 -————— — 1
/63 1 On' I o 7812 cs6 |Ces 220'(}7"3 { SCHEMATIC  NOTES
. - 100 ESS OTHERWISE SPECIFIED
ZD7 D14 D20 Re4 115VE‘3P15 1 lC57 2 10 100”1 _L IZ20nI/25p I ! UNL THERWI i
—— 111 I - . -
} o ZP|Yt7.5 2X1N4| 007 —’2% ,, r Ioo" 00 seats 116 I i RESISTANCE: (Q)(K = KQ: M ~ MQ)
. e ) = 1 0 419 819 78080330 |05 ! —3 { {
R0 LK R18 | e 16 On TR10 C62 ' 'TH2 “R106 AMPLITUDE | H iw oaw - —
J 075 56K | |_4I‘ coi -
) os | ; 0.22 R o} o
o~ e R96 @ \ 3W TW nw 15 W
TR7 BC2378B N4 148 IC2  TDA2593 220 R0/ |[©83 ces xxx} (o} 823
Sb22) 8u/H R110 1 30W  1/4W 2% 1/2W 2% fusible
22 BS |3 47116 resistor
ci2 1" 13 1w 15 ) \ K W
TR9 n ? Q ? Q -_CQ|]4 | Imgn I ]‘ cAPACITANCE : (pepF . nenf;p=pF)
HAN 20430430 TRE C45 .[‘.GOOn - 100u/16 | 1N4007 4 2.5% {§® rolypropylene
T .
R22 " Rs2 'LC40 48 100K R1a7RV13L47K /80 K kg double metailized polypropylene
2K2 L. OUTPUT —(  } | 3 ZD16 R 4k, U.L.listed
A VOLTAGE w2 A == Toog BZY97C12 f D25C ® (across-the-line capacitor)
R207) ADJUSTING TR55 47”_ ca7 N\ Bvv
120K — Rv1z aky /16 Fion  RATT) A K At
’Ii R19 T 2K2 12K | 1 HORIZ - B84 C74 220p electrolytic cap. capacitance
Y -L | FReQ. T i vatue (F) /working voltage (V)
[ ]
_E -
F1 330 '200 TP °_+ indicates test point
1A v/ IC3  TDA2653A —e 13}
AT 3 a 5 6 7 8 12 c64 324 3
[o] Q (e} 9 Ie) L L indicates electrical ground
R56
R160 c98 b < | 6.8 BYV95/C
D1 D4 | 1199 | 2 R42 D13BY448 i 1o
L
7, cral (| 4xBY255 47K o123 00/ 270 —i e C88L oy for safety pur-
4T A 14007 % far isK coaans| | |74 22°°'|' D28y poses (and contin-
D2 D3 =3 . iy
o F155_RV17 100K 4 —e uing reliability) reple:(ct:I
c9747u C70 47n all components marke
F2 149[ R50 56K \ /250 C59 . spos JR170 | 75 with safpet symbol with
—C) 10K 0 ¢ 100K 33n h > y sy
2AT A a7 P25 1 identical type.
R150 5.6nF
——12
WARNING 0 c31 BC237 or BC547
PTC R91 C69 Q47u 1000u = 8C 307 or BC 587
{SOLATION T -~ 21000038 2K2 /35 HAN 20430430 or TIPL 751A
TRANSFORMER C2m [ . )
MUST BE USED 100nT A ! ! %?’!i
alcs | CA 163 L L | CL 40uS horizontal sweep is
A 0 | ' e o > | nominal in monitors where
FS 100, I VERTICAL jumper SP25 is disconnected.
| [N s , /A R98 YOKE HORIZZONTAL
FS?I 1 ’" XV yOKe 501S horizontal sweep is
[ERSSAY) ¢ 1— ) 10 nominal in monitors where
[pecavssinG con] IE 62 001 500 DE 62 001570 817 ngbgA jumper SP25 is connected.

29/30



TYPICAL DC VOLTAGES WITH INPUT SIGNAL

VOLTS +VDC
TRANSISTOR COLLECTOR BASE EMITTER

TRI 12 0 0
TR2 8.1 38 3.1
TR3 12 0 0
TR4 1.8 25 1.8
TRS 55.2 8.2 858
TR6 03 55.7 56
TR7 8.8 0 0.5
TR8 1 0.8 0.2
TR9 03 56.8 57
TR10 75 1 0
TRI1 1.2 0.8 02
TR12 0.2 1.3 1.9
TRI13 0.2 1.3 11.8
TR14 0.24 1.2 11.8
TR15 0 0.2 0.9
TR16 0 0.2 0.9
TR17 110 0.2 0
TR18 1.6 0.15 15
TR19 1.6 0.15 15
TR20 16 0.15 15
TR21 12 1.6 !
TR22 12 ' 1.6 i
TR23 12 1.6 i
TR24 8 49 5.1
TR25 12 2.2 1.6
TR26 115 02 0.03
TR27 198 12 15
TR28 210 198 197.9
TR29 11.5 02 0.05
TR30 194 12 11.5
TR31 210 194 193.9
TR32 1.5 0.20 0.05
TR33 193 12 11.5
TR34 210 192.6 1923
TR35 0 0.2 0.9
TR36 12 2.7 2.2

TR37 1 8 0.2
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