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R-G-B Output module R762292

TECHNICAL DESCRIPTION "RGB OUT" 1200 (76 21195).

introduction.

In order to meet the requirements regarding bandwidth and contrast range, the
CRT's are driven with two opposite phase videosignals applied on the cathode and
G1. Two supplies voltages of 110 volts and -185volts are needed combined w:th
opposite phase Brightness or clamping pulses.

An ABL circuit that measures the cathode current during about 20uS at the end of
the vertical flyback, stabilises the black level and compensates drift in the video
power stages.

Preparation of the video signals.

The videosignal is applied on the base of a differential amplifier Q2/Q3. The current
source is built around Q1. As Q3's base is grounded for AC signals, the signals on
the collectors are in phase opposition.

These video signals are now separately handled in two more or less identical
cascode amplifiers (one for the cathode and one for the G1drive).

The cathode drive circuit contains also the ABL circuit, whereas the G1 drive
contains the composite blanking circuit.

A. Cathode drive with ABL (Q7, IC4).

For DC stability reasons, a clamping circuit with CP_E pulses clamps the black
"pedestal” level to a reference voitage, different for both ampilifiers. Note that these
CP_E pulses only occur when no brightness pulses are inserted (every 4 lines).
The CP_E pulses switch on and off Q15 to turn on and off the comparator Q9/Q11.
The base of Q11 is set at a fixed reference voltage of +0.1 volits. The instant video
level (black level) presented on the base of Q9 is then compared with the reference
and the voltage difference loads or unloads the capacitor C13. This voltage across
the capacitor , is the base voltage of Q5, determines the collector current of Q3.
With such a clamp circuit any DC drift in this DIFF AMP is compensated.

Via a zener voltage dropping zener Z3 and emitter follower Q7, the video is now
arriving on the input, pin 4, of the video amplifier IC4. The output, pin 8, feeds the
coupling capacitor C39.

The +BRT pulses, (coinciding with the brightness pulses BRT_P2 and BRT_P1)
switch on and off Q25 to clamp the instant level to approximately +88 volts, although
this voltage depends on the ABL output, as described hereafter.

ABL circuit:

The positive VF pulses (these pulses are active during the full retrace time, and thus
much longer than the VP puises used for ABL measurement) turn on and off Q29
to short via the opto-coupler the G-S of the MOSFET-switcher Q31. The latter is then
blocked and releases the base-emitter of Q33.

Q33 is forward biased and the crt cathode current flows via Q33, SR93 and R95 to
ground.

In this case the cathode current cannot flow in Q27, but, onthe cther hand is deviated
by Q33.

This current is the instant cathode current for black (remember the video has been

{e]
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~ R-G-B Output module R762292

suppressed before) and is thus very small (approx. 10 yA). The voltage across R95
is consequently proportional with the black cathode current .This voltage is buffered
and becomes available at the (S)ource of the switcher Q35. The wvoltage is
transferred (sampled) to the capacitor C55 (hold) at the moment the switcher Q35
is turned on. This now is done with the VP pulse.

The VP pulse, generated on the “UN SYNC+VERT DEFL” board and arrives at
contact 8 of the J1 connector. The pulse is protected to 5 volts with Z17 and
transferred to a +/-12 jump with the OPAMP IC1, out pin 7. Via D41 the FET-switcher
Q35 is turned on and off .

The capacitor voltage across C55 is once again buffered and integrated with another
OPAMP and compared with a reference of +1 volts (node R101/R103, or, input pin
3of IC1).

Finally, the regulating voltage is applied on the base of Q41, inverted, and buffered
with the current driver Q43. The clamping level is thus adapted accordingly.

Service Note:

By shorting J2-J3, the base of Q41 is grounded and the ABL circuit is OFF.

In this case the base of Q43 is set at a fixed level with the zeners 223/224.

This short is required when aligning the G2 levels, and can also be used for service
purposes ( fault in the ABL).

IBCL measurement :

When the VF pulse is not active, during the active scan time, the MOSFET Q31 is
tuned on via R89, shorting the base-emitter of Q33. The cathode current cannot flow
in Q33 butin Q27. The average cathode current (C51) developed across R81is sent
to the driver stage, in order to limit the contrast,

B. G1 drive - Composite Blanking.

The video at the collector of Q2 is applied to IC3 with the emitter follower Q6. The
clamping circuit with CP_E sets here the black level at +2.9 volts to compensate for
DC drift of the circuit. A video amplifier (similar to the one for the cathode drive)
applies the video to the capacitor C38.

We find now two circuits, the brightness clamping and the composite blanking. Both
circuit must be active but have to be isolated to avoid any interference.

a) Brightness control / clamping :

From the -185 volts a stable -55 volts is made with Q34 and Q36. The -BRT pulses
turn on and off the switcher Q24 to clamp the video level at -81 volts. By this
clamping the DC of the videosignal (=brightness) undergoes a DC shift
depending on the voltage difference between the installed brightness pulse level
in the drive circuit and the -70 volts level.

b} Composite blanking :
The CBL_E pulses turn on and off Q28 via Q30 to blank the G1 voltage at -185

volts. When the switcher turns off after a blanking, an important currentis required
to charge up again the G1 capacitance. If this charging current were too slow the

7]
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R-G-B Output module R762292

blanking pulses are integrated and blanking is not precisely determined. This is
realised as follows :

The emitter of Q32 is set at +5 volts with a divider and a capacitor is decoupling
this voltage. The CBL_E pulse, when switching from § volts to 0 volts, turns on
Q32 and the capacitor on the emitter provides a heavy current (=overshoot) to
speed up the pulse. A big charging current delivered by the capacitor is available
just after the blanking to restore the G1-voitage level. Note that the separation of
the two circuit is done with the isolating diode D20.

Technical description Date : 15/09/94 R762292
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R762292

Alignment of the RGB Output R7621195

Amplitude video outpol signal

RGB drive module

0.5V OFFSEY ON
BRIGHTNESS PULBE

3
i Eil N\

|

CATHODE
x21.25

G1

3 {indicated voltages -ABL tundtion disabled}
raiuted to Brightness setting ABL |

) ¥ a
ey
. #

P4
{adjustment gain “G1"}

Short-circult to
disable ABL operation

Preparation

- Loosen gear clamp (80 3234/80 3348-refer to illustration spare parts) of the Output

module and disconnect the wire connections .

- Slide the Output module
- Remove top cover 80 32

off of the end of the CRT.
32(refer to illustration spare parts}.

- Put back the output module on the CRTand reinstall wire connections.

o]
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R-G-B Output module R762292

Adjustment

- Using the RCU (Remote Control unit), adjust the Brightness and the Black level
to 50% on the bar scale, i.e. mid-position, the Red/Blue gain to 99%, i.e. maximum.
(refer to installation manual)

Important:

The adjustment procedure below requires an amplitude of the R, G and B signal on
the input connector J4 (cinch) of 2.85Vpp (Use the contrast control to adjust input
signal level) .

Alignment signal amplitude on G1 (P1)

- Connect the oscilloscope to the grid G1 (resistor R142).

- Short-circuit the two pins on the module to disable ABL operation (refer to
illustration).

- Adjust the potentiometer P1 for a signal amplitude of 60Vpp (between black and
white).

Alignment signal amplitude on cathode (P2)

- Connect the oscilloscope to the cathode (resistor R143).

- Short-circuit the two pins on the module to disable ABL operation (refer to
illustration).

- Adjust the potentiometer P2 for a signal amplitude of 60Vpp (between black and
white).

Alignment Black level (P3)
This potentiometer allows to refine the G2-adjustment of the respective color (Black

balance alignment on the "G2+Diagnostic” module) if any coloration is still visible
without disabling the ABL and Black level R/B at 50%.

ok

Adjustment procedure
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Parts listing RGB Output module R762292-4
SIT. ITEMNO. DESCRIPTION

QUANTITY SIT. ITEMNO. DESCRIPTION QUANTITY

150 R3621219 SCRD7985M 3 X 6 PIC 20 C86 R114132 € POMERA 100N K250E4 1
130 R3631049 SCRDO33 M3 X 6 XiC 18 C87 R112833 C CE D! 4N7S400E3 1
140 R3IG7600 NUTBLOC M3 4 C88 R111718 C CE DI 1N 20ZE3 HV 1

C89 R112774 C CE M 100N S 63E2 1
110 R803232 HTSNK PJ51 G1200 RGB OUT1 1 C980 R1122395 C NPOMI 56P G 63E2
100 RBO5644 HTSNK PJ5S1 G1202 RGB OUTY 1 C 91 R112364 C N750MI 150P J 63E2
120 R805645 HTSNK PJ51 G1202 RGB OUT2 1 €92 R111532 C EL RA 22MM 35E2 85 1

Z34230006WU HV 1K AWG26 ST BK 60 1 D12 R131627 DS BAV21 200250 DO35

D14 R131627 DS BAV21 200250 DO35
B 1 R131263 TUBE SURGE PROT 350V AX 1 D15 R131627 DS BAV21 200250 DO35
B 2 R131263 TUBE SURGE PROT 350V AX 1 D18 R131627 DS BAV21 200250 DO35

D17 R131827 DS BAV21 200250 DO35
C 1 R112774 C CE MI 100N S 63E2 D18 R131621 DS 1N4148 075150 DO35
C 2 R112774 C CE Ml 100N S 63E2 D19 R131627 DS BAV2Z1 200250 DO35
C 3 R112224 C NPOM 3P3C 63E2 D20 R131852 DR BYWSBE 10203A SODEB4 1
C 4 RI11510 C EL RA 22M M 25E2 85 D21 R131621 DS 1N4148 075150 DO35
C 5 Ri111510 C EL RA 22M M 25E2 85 D22 R131627 DS BAV21 200250 DO35
C 6 R112774 C CE M 100N S B3E2 D23 R131621 DS 1N4148 075150 DO3S
C 8 Ri111510 C EL RA 22MM 25E2 85 D24 R1319481 D R BYD33J 6001A3 80D81 1
C10 R111510 C EL RA 2ZMM 25E2 85 D25 R131621 DS 1N4148 075150 DO35
C11 R111510 C EL RA 22M M 25E2 85 D27 R131621 DS 1N4148 075150 DO35
C12 R111510 C EL RA 22MM25E2 85 D28 R131621 DS 1N4148 075150 DO35
C13 R111810 C EL RA 22MM 25E2 85 D31 R131821 DS 1N4148 075150 DO3S
C17 R111510 C EL RA 22M M 25E2 85 D37 R1316361 DY BAT85 030200 DO35
C18 R112774 C CE Mi 100N S 63E2 D39 R131821 DS 1N4148 075150 DO35
C19 R112774 C CE MI 100N S 63E2 D41 R131621 DS 1N4148 075150 DO3s
C20 R112237 C NPOMI 39P G 83E2 D43 R131621 DS 1N4148 075150 DOS3S
C34 R112833 C CE DI 4N7S400E3 1 D45 R131621 DS 1N4148 075150 DO35
C35 R112833 © CE DI 4NTS400E3 1 D47 R131621 DS 1N4148 075150 DO35
C36 R114132 C POMERA 100N K250E4 1 D49 R1316361 DY BAT85 030200 DO35
C37 R114132 C POMERA 100N K250E4 1 D50 R131627 DS BAV21 200250 DO35
C38 R114136 C POMERA 220N K250E6 1 D52 R131621 D S 1N4148 075150 DO35
C39 R114136 C POMERA 220N K250E6 1 D53 R1316361 DY BAT85 030200 DO35 1
C40 R114100 C POMERA 100N K100E4 1 D54 R131621 DS 1N4148 075150 DO35 1
C41 R112833 C CE DI 4N7S400E3 1
C43 RI11871 C EL RA 2M2M3SDEZ 85 1 I R134113 U084 TL DIP14 P 1
C44 RI11571 C EL RA ZM2M350EZ 85 1 12 R131688 U4N28 piPe P 1
C45 R114132 C POMERA 100N K250E4 1 13 R134302 U13 VPA 1
C 47 R114068 C POMERA 10N M B3EZ 1 I 4 R134302 U13 VPA 1
C 48 R113724 C POMERA 100N K 63E2 1
C49 R112763 C CE Mi 10N U100E2 J 1 R313855 JCTH MBS P15 M2SN 1
C50 R114132 € POMERA 100N K250E4 1 J 2 R313284 JCISMBSP1LE2 RL 1
€51 R111531 C EL RA 10MM 35E2 85 J 3  R313284 JCISMBSP1LB2 RL 1
C52 R112760 C CE Ml 3N3K103E2 J4 R313350 JCINCHFBSP1 1
C53 R112240 C NPOMI 68P J 63E2 J 5 R313946 JCTH MBS P& M2SN 1
C54 R114120 C POMERA 10N K250E4 1 J348 R311046 JCRT FBTTI80 SKT 1
C55 R113724 C POMERA 100N K 63E2
C 57 R111678 C EL BRA 10M M 25E2 85 L1 R774280 COILIFN75LA40D0S 1
C58 R114132 C POMERA 100N K250E4 1 L8 R3061322 CHAXNS 10 UH 1
C89 R114132 C POMERA 100N K250E4 1 L10 R3061322 CHAX NS 10 UH 1
C60 R114120 C POMERA 10N K250E4 1 L 11 R3061322 CHAXNS 10 UH 1
C65 R114132 C POMERA 100N K250E4 1 L13 R3061322 CHAXNS 10 UH 1
C87 R111230 C EL AX 22M T160E12 85 1 L20 R3061322 CHAX NS 10 UH 1
C70 R112833 C CE DI 4N7S400E3 1 L21 R3061322 CHAX NS 10 UH 1
C71 R111571 C EL RA 2MZM350E2 85 1 L22 R774271 COILIFN®G5 B5ZK DO.2 1
C73 Ri111510 C EL RA 22M M 25E2 85 1 L23 R774271 COILIFNB5 B5ZK DO.2 1
C74 R111510 C EL RA 22M M 25E2 85 1
C80 R112833 C CE DI 4N7S400E3 1 P 1 R107004 RTCEH200E MOWS S7TTS 1
C81 R112741 C CE MI 1N5K100E2 P 2 R107004 RTCE H200E MOWS S7TS 1
C82 R1117674 C PPMERA 2N7J162E7 HV 1 P 3 R106826 RTCEV 1K KOW5 S1088 1
C83 R112741 C CE MI 1NBK100E2
C84 R112774 C CE MI 100N S B3E2 PC R780137 PCD PJ51 G1200 RGB OUT 1
C85 R114132 C POMERA 100N K250E4 1

m
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R1314295 Q BC548B
R132054 QBFYS0
R132854 QBFYS0
R1314295 Q BOC548B N SSTOS2
R1314295 Q BC548B N 85 TOS2
R131481 Q BSX20 .2363 NSSTO18
R131481 Q BSX20 2369 NSS TO18
R1314285 Q BC548B N SS TOS2
R1314295 Q BC549B N SSTOS2
R1314295 Q BC548B N 887082
R13142985 Q BC548B N 88 TO82

N 88 TOS2
NS5 TO72
N 8S TO72

R1314181 QBC559B P S8 TOS92
R1314181 Q BCS50B P 88 TOQ2
R1314295 Q BC548B N 85 TOS2
R1314295 Q BC548B N 85 TOG2
R132862 QBSSSz FPSS5TOS2

R132593 Q BUZ74A FNP TO220
R132815 QBF470 .870 PP TO126
R132552 QBF423 PSS5TO82
R132056 QBSS101 FNSSTOS2
R1314295 Q BC549B N 85 T092
R132515 Q BF470.870 PP TO126
R132810 QBS170 FNSS TO92
R132515 QBF470.870 PP TO126
R132552 QBF423 PSSTO82
R132562 QBF423 P SSTO92
R1314651 Q BF245B FN 85 TO92
R131471 QBF458 NP TO126
R1314181 QG BCS5SB P 88 TO92
R132516 QBF422 NSSTOS2
R1314295 Q BC548B N S8 TO®2
R132552 QBF423 PS8STOS2
R132516 QBF422 NSSTOS2
R132593 QBUZ74A FNP TO220

R1314182 Q BC559C P SSTO®2
R1314182 Q BCS59C P S8 TO92
R132580 QMJE3IS0 PP TO126

R101126 R CF HI50E J OW25
R101141 R CF H 2K7 JOW25
R1011231 R CFH75E JOW25
R101136 R CFH 1K JOW25
R101119 R CFH3%E JOW25
R101125 R CF H120E JOwas

R101125 R CFH120E JOwW25
R101128 R CF H2T0E JOW25
R101128 R CF H270E JOW25
R101150 R CFH15K JOwW25
R101150 R CFH 15K JOW2Z5
R101138 R CFH 1K5JOW25
R101138 R CFH 1K5 JOW25
R101112 R CFH10E JOW25
R101112 R CFH10E JOW2S
R101118 R CFH22E JOWZ25
R101116 R CFH22E JOW25
R101136 R CFH 1K JOW25
R101136 R CFH 1K JOW25
R101158 R CFHB2K JOW25
R101166 R CF H330K J OW25
R101141 R CFH 2K7 JOWZ25
R101136 R CFH 1K JOW28
R101136 R CFH 1K JOW25
R101136 R CFH 1K JOW25
R101525 R MF H120E F OW4 E3
R101148 R CFH 10K JOW25
R101126 R CF H150E J OWZ5
R101148 R CFH 10K JOW25
R101641 R MFH 2K7 F OW4 E3

R101547
R101540
R101536
R101124
R101124
R101118
R101118
R101118
R101117
R101567
R1011863
R103240
R101160
R101160
R101120
R101120
R101160
R101140
R101138
R101145
R102136
R101136
R101142
R101138
R101132
R1012416
R101171
R101120
R101136
R101260
R1015581
R101160
R101548
R101142
R101260
R101160
R101159
R101152
R1011129
R101138
R101124
R101124
R101162
R101557
R101156
R101112
R1011807
R101167
R101152
R1015431
R1011584
R101144
R101130
R102120
R102120
R102148
R101138
R102038
R101160
R101172
R101160
R101239
R101132
R101132
R101134
R101143
R101520
R101128

R MFH BK2F 0W4 E3
R MFH 2K2F 0W4 E3
R MFH 1K FOW4 E3
R CF H100E JOW25
R CF H100E JOW25
R CFH33E Jowas

R CF H 33E JOW25

R CFH33E JOWz25

R CFHZ7E JOowas

R MF H380K F OW4 E3
R CF H180K JOw25

R MOH 2K2J1WS5

R CF H100K JOW25

R CFH100K JOw25s
R CFH47E JOW25

R CFH47E JOW25

R CF H100K J OwW25
R CFH 2K2JOW25

R CFH 1K8JOW25

R CFH 5KBJ0W25

R COH 1K KW

R CFH 1K JOwW25

R CFH 3K3Jowas

R CFH 1K5JOwWz2s

R CF H470E J OW25
R MFH 2K7J0WS

R CF HB820K JOW25

R CFH47E JOW25
CFH 1K JOW25
MF H100K F OW6 E4
MF H 75K F OW4 E3
CF H100K JOwW25
MF H 10K F OW4 E3
CFH 3K3J0owz2s
MF H100K F OW6 E4
CF H100K J OW25
CF H 82K J 0wzs
CF H 22K J O0wW25
CFFH 10E J OW25
CFH 1K5JOwWas
CF H100E J OW25
CF H100E J OW25
CF M 22K J OW25
MF H 56K F O0W4 E3
CF H 47K J OW25
CF M 10E J OwW2s
CFFH E1J0W4

CF H 56K J OW25
CF H 22K J OW25
MFH 3K6F O0w4 E3
MF H 68K F 0w25
CF H 4K7 J OW25
CF H330E J 0was
CCH47E K1W
COHA4TE KW
CCH10K K1W
CFH 1K5JOW2s5
CCH 1KEKOWS

CF H100K J OW25
CFH 1M JOW2s
CF H100K J0wz2s
MF H 1K82ZF OW8 E4
CF H470E JOW25
CF H470E J OW25
CF HBB0E J OW25
CFH 3K9Jowas
MF H 47E F OW4 E3
CF H220E JOW25
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R167 R101120 R CFH47E JOW25
R168 R101144 R CFH 4K7 JOW25
R169 R101117 R CFH27E JOW25
R170 R101133 R CF H560E J 0W25
R171 R101148 R CFH 10K JOW25
R172 R101532 R MF H470E F 0W4 E3
R173 R101524 R MF H100E F OW4 E3

SR1 R1011008 R CFFH 1E JOW25
SR2 R1011129 R CFFH 10E JOW25
SR3 R1011129 R CFFH 10E JOW25
SR4 R1011008 R CFFH 1E JOW25
SR79 R1011369 R CFFH 1K JOW25
SR83 R1011369 R CFFH 1K JOW25

R13172% D ZEN 4V7 OW5 C DO35
R131757 DZEN 3Ve0W5 CDO35
R131729 DZEN 4V7 0OW5 CDQ35
R131733 DSTB 2V OW33 DO35

R131749 D ZEN 18V OW5 C DO35
R131744 D ZEN 5V60W5 C DO35
R13174% D ZEN 18V OW5 C DO35
R131734 DZEN &v60WS B DO3§
R131749 D ZEN 18V OWS C DO35

PN MMNMNNNRMNMN
DRSS wNn -

T NE NS A A A

Z15
217
Z18
2
223
Z24
Z25
Z27
Z30
3
Z32
Z33
Z 34

R131733
R131744
R131714
R131733
R131765
R131732
R131734
R131748
R131712
R131787
R131787
R131740
R131716

DSTB 2v OW33 DO35
DZEN 5V60WS5 C DO35
DSTB 1v40W33 DO35
DSTB 2v OW33 DO35
DZEN 27V OW5 B DO35
D ZEN 36V OW5 B DO35
DZEN 5V60W5 B DO35
D ZEN 18V OW5 C DO35
D ZEN 30V OWS C DO35
DZEN 51V OWS C DO35
D ZEN 51V OW5 C DO35
DZEN 12V OWS C DO34
DZEN 5Vi0WS5 C DO3S
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R134302

7622928 drw
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R803232

R805644

RBO5645

-
o
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©
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T62292b drw
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