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SERVICE SAFETY PRECAUTIONS

WARNING: X-RADIATION

X-RADIATION CAN BE CAUSED IF CRITICAL
COMPONENTS ARE REPLACED BY NON-CONFORM
COMPONENTS. THESE COMPONENTS ARE MARKED IN
THIS SERVICE MANUAL BY AN *.

WARNING: SAFETY

ELECTRIC SHOCK OR FIRE HAZARD CAN BE

CAUSED IF CRITICAL COMPONENTS ARE REPLACED

BY NON-CONFORM COMPONENTS. THESE

COMPONENTS ARE MARKED IN THIS GUIDE BY A A SIGN.

REPLACE WITH CONFORM TYPES ONLY!

1. Comply with all caution and safety-related notes on or inside the
instrument cabinet, on the chassis, or on the picture tube.

2.Whenserviceis required, maintain correct lead dress and parts placement.
Extra precaution should be taken to assure proper lead dress in the High
Voltage circuit area.

Where a malfunction has occurred, those components or circuits that
indicate evidence of abnormality should be replaced or corrected. Always
use the manufacturer's safety specified replacement components.

3. Do not remove, install or handle the picture tube in any manner unless
shatter-proof goggles are wom. People not so equipped should be kept away
when picture tubes are handled. Keep the picture tube away from the body
while handling.

4. Protective shields are provided on this chassis for the protection of both
the service technician and the customer.

Protection shields removed for service convenience must be re-installed
correctly and ANY MISSING SHIELD MUST BE REPLACED. DONOT
OPERATE THIS INSTRUMENT WITHOUT THE PROTECTIVE
SHIELDS IN POSITION AND PROPERLY SECURED.

5. Afterany service intervention, the service technician must be sure that no
protective device built into the instrument by the manufacturer has become

defective, orinadvertently defeated during servicing. Therefore, the following
checks are recommended for the continued protection of the customer and
service technician.

GROUNDING CONTINUITY TEST
- Remove main plugs from wall outlet.

- With an Q-meter in its lowest resistance range, measure resistance between
the grounding prong of the mains plug and all accessible conductive parts.
THE METER MUST BE READ ZERO OHM.

- The mains plug still being removed from the wall outlet, switch on the
instrument.

- Switch an Q-meter in its highest resistance range, measure resistance
between the grounding prong of the mains plug and the two other prongs of the
mains plug.

BOTH METER READINGS HAVE TO BE MORE THAN 5 MEGOHM
(5 MQ).

ANY MEASUREMENTS NOT WITHIN THE LIMITS OUTLINED
ABOVE, THE INDICATIVE OF A POTENTIAL SHOCK HAZARD AND
CORRECTIVE ACTION MUST BE TAKEN BEFORE RETURNING THE
INSTRUMENT TO THE Customer.

X-RADIATION AND HIGH-VOLTAGE LIMITS

The primary source of X-radiation in solid state display units is the picture
tube. The picture tube is specially constructed to limit X-radiation emissions.
The shields and mounting hardware for picture tubes have an X-radiation
protection function and must be propery in place.

For continued X-radiation protection, the replacement tube must be the same
type as the original, including suffix letter. High voltage is maintained within
specified limits by the use of close tolerance safety related components/
adjustments in the power supply circuit. Refer to the technician X-radiation
warmning note on the Chassis Schematic and Instrument Labels in the Basic
Service Data for specific high-voltage limits of each chassis and X-radiation
Protection Circuits. If high voltage exceeds specified limits, check each
component specified in the chassis schematic diagram and take necessary
corrective action.

PRODUCT SAFETY NOTICE

Many electrical and mechanical parts in display units have special safety-
related characteristics. These characteristics are often not evident from visual
inspection nor can the protection afforded by then necessarily be obtained by
using replacement components rated for higher voltage, wattage, etc. Replace-
ment parts which have these special safety characteristics are identified in this
Data and its Supplements and Bulletins. Electrical components having such
features are identified by/1\ or * on the schematics and on the parts lists in
this Data and its Supplements and Bulletins. The use of a substitute replace-
ment which does not have the same safety characteristics as the recommended
replacement part shown in the parts lists in this Data and its Supplements and
Bulletins, may create shock, fire, or excessive X-radiation.

NOTE FOR USERS IN THE UNITED KINGDOM

IMPORTANT:

The wires of the mains lead are coloured in accordance with the following code:

Green and Yellow : EARTH
Brown : NEUTRAL
Blue : LIVE

As the colours of the wires in the mains lead of this apparatus may not correspond with the coloured markings

identifying the terminals in your plug, proceed as follows:

- The wire which is coloured Green and Yellow must be connected to the terminal in the plug which is
marked by the letter E or by the safety earth symbol o= or coloured Green and Yellow.
- The wire which is coloured Blue must be connected to the terminal which is marked with the letter N or

coloured Black.

- The wire which is coloured Brown must be connected to the terminal which is marked with the letter L or

coloured Red.

WARNING: This apparatus must be earthed.




IMPORTANT NOTICE

The material in this manual consists of information which is the property of
BARG®- N.v. Display Systems and is intended only for use by the purchasers of
the type of monitor described in this manual.

9600 SERIES Monitors contain material in which BARG® N.V. Display Systems
retains proprietary rights. Any act involving software reproduction or interven-
tion is prohibited.

(" NOTE : This equipment has been tested and found to comply with the limits of a class )
A digital device, persuant to Part 15 of the FCC Rules. These limits are designed to
provide reasonable protection against harmful interference when the equipment is
operated in a commercial environment. This equipment generates, uses and can
radiate radio frequency energy and, if not installed and used in accordance with the
instruction manual, may cause harmful interference to radio communications.
Operation of this equipment in a residential area is likely to cause harmfull interference
in which case the user will be required to correct the interference at his own expense. )

-

No parts of this book may be reproduced in This technical manual could include inaccuracies
any form, by print, photoprint, microfilm or or typographical errors. Manual change supple-
any other means without written permission ments are revised as often as necessary to keep

manuals as current and accurate as possible.

from BARG® N.V. Display Systems. ©BARG® June, 1991



DIESES TECHNISCHE HANDBUCH
SOLLTE SORGFALTIG GELESEN WERDEN
BEVOR DIE NETZSPANNUNG ANGELEGT WIRD

ACHTUNG RONTGENSTRAHLUNG !!

ERHOHTE RONTGENSTRAHLUNG KANN
VERURSACHT WERDEN, WENN BESTIMMTE
BAUTEILE DURCH TEILE ERSETZT WERDEN DIE
NICHT DER SPEZIFIKATION DES HERSTELLERS
ENTSPRECHEN. SOLCHE BAUTEILE SIND IN
DIESER WARTUNGSANLEITUNG DURCH EIN *
GEKENNZEICHNET.

ACHTUNG SICHERHEIT !!

WERDEN BESTIMMTE BAUTEILE DURCH TEILE
ERSETZT, DIE NICHT DER SPEZIFIKATION DES
HERSTELLERS ENTSPRECHEN, SO KANN EIN
ELEKTRISCHER SCHLAG ODER BRANDGEFAHR
DIE FOLGE SEIN. SOLCHE BAUTEILE SIND IN
DIESER WARTUNGSANLEITUNG DURCH EIN A\
GEKENNZEICHNET.

WARTUNG

VOR DEM OFFNEN DES MONITOR
IST DIESER AB ZU SCHALTEN !

[}

. Samtliche Sicherheitsvorschriften auf der AuBen- oder

Innenseite des Gerites bzw. auf der Bildrdhre sind zu
beachten.

. Ist eine Wartung erforderlich, so ist die richtige

Verdrahtung und die korrekte Einbaulage der Teile zu
beachten.

Es ist besonders darauf zu achten, daB im
Hochspannungsbereich eine korrekte Lage gewahrleistet
bleibt. Nur solche Ersatzteile verwenden, die der
Spezifikation gemiB den Sicherheitsvorschriften des
Herstellers entsprechen.

. Vor dem Ausbau der Bildrohre ist die Anodenleitung und

die Anode der Bildréhre gegen den Chassisrahmen zu
erden, damit eine vorhandene Ladung abgeleitet werden
kann.

Beim Aus- oder Einbau oder bei sonstiger Handhabung der
Bildrohre muB eine Schutzbrille getragen werden. Wer
keine derartige Schutzbrille trigt, darf sich nicht in den
Bereich authalten, wo Bildréhren gehandhabt werden.
Bildrohren sind bei ihrer Handhabung vom Kérper weg zu
halten.

. Nach erfolgter Wartung muB der Kundendiensttechniker

sicher sein daB wihrend der Wartung keine vom Hersteller
eingebaute Schutzvorrichtung beschadigt oder
unabsichtlich zerstort wurde.

Es empfiehlt sich daher, zum Schutz der Kunden und des
Technikers folgende Kontrollen durchzufiihren :

SCHUTZLEITERANSCHLUB UND
BERUHRUNGSCHUTZ

- Netzstecker aus der Steckdose ziehen.

- Mit einem auf kleinsten Widerstandsbereich eingestellten
Ohmmeter den Widerstand zwischen der Erdung des
Netzsteckers und allen zugénglichen leitenden Teilen
messen.

AM OHMMETER MUB < 0.1 OHM GEMESSEN
WERDEN.

- Bei weiterhin gezogenem Netzstecker, das Gerit
einschalten.

- Mit einem auf héchsten Widerstandsbereich eingestellten
Ohmmeter den Widerstand zwischen der Erdung des
Netzsteckers und den beiden anderen Stiften des
Netzsteckers messen.

ES MUSSEN JEWEILS MEHR ALS 5§ MEGOHM
ABGELESEN WERDEN.

ERGEBEN DIE MESSUNGEN ABWEICHENDE WERTE,
SO KONNTE DAS AUF EINE GEFAHRLICHE
BERUHRUNGSSPANNUNG HINDEUTEN, SODASB
ABHILFE GESCHAFFEN WERDEN MUSB, BEVOR MAN
DAS GERAT DEM KUNDEN ZURUCKGIBT.

Die Bildrohre ist Hauptverursacher von Rontgenstrahlung.
Sie hat eine besondere Bauform um die Rontgenstrahlung auf
ein MindestmaB zu begrenzen.

Die Ersatzrohre muB vom gleichen Typ sein wie die
Originalrohre, damit ein dauerhafter Schutz vor Rontgen-
strahlen gewahrleistet ist.

Durch den Einbau von besonders maBgenauen Sicherheits
Bauteilen / Abgleichungen im Netzteil wird die Hochspan-
nung innerhalb der angegebenen Grenzwerte gehalten.

Die fiir Techniker bestimmte wamende Hinweise im
Schaltbild, beziiglich der Rontgenstrahlung sowie die bei
jedem Gerit aufgefiihrten Hochspannungsgrenzwerte sind zu
beachten.

Liegen die Hochspannungswerte iiber den dort aufgefiihrten
Hochstwerten, so muB jedes im Schaltbild spezifizierte
Bauteil kontrolliert- und die nétige Abhilfe geschaffen
werden.

Viele elektrische und mechanische Teile haben besondere
Sicherheitsmerkmale. Bauteile die zu dieser Sicherheitskate-
gorie gehoren sind in den Schaltbildern und in der Stiickliste
dieser Wartungsanleitung sowie in den Nachtrigen und
Technischen Informationen mit einem A

bzw. * versehen.

Der Einsatz von Ersatzteilen, die nicht den Sicher-
heitsauflagen, denen die Ersatzteile der Stiickliste dieser
Anleitung, der dazugehorigen Nachtréige und technischen
Informationen unterliegen, geniigen, kann einen elektrischen
Schlag, Brand oder eine iiberméBige Rontgenstrahlung zur
Folge haben.

ACHTUNG : DIESES GERAT MUB GEERDET WERDEN !
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MPRD 9600 SERIES PRODUCT DESCRIPTION

The MPRD 9600 series offers 2 standard Multi Purpose Rugged color Displays, designed for reliable and safe
operation under severe conditions.
CRT dimensions are 17" & 20".

Special 9600 features :

- AUTOLOCK :  automatic syncronisation (47 -94 Kc/20") - (32-64 Kc/17")

- AUTOSYNC: automatic selection between sync. on green or external sync. with priority for external sync.
- AUTOSET : automatic setting for all geometric and focus parameters

- high efficiency resonant converter power supply 28 VDC or 115/220 VAC

- built in test pattern generator to be able to control all display settings

- resonant degauss

- compact housing due to SMD / ASIC / HYBRID circuitry and state-of-the-art mechanical design
- ALL display settings software-controlled with keypad or remote

- full diagnose on keypad

- AKB (Automatic Kinescope Biasing)

- Differential video inputs with loopthrough, separated sync. or composite sync. loopthrough

- Softkey Control Panel with Ambient Light Controller

List of options described in this manual (section 9) :

- Magnetic Immune System (MIS)
- Second RGB input
- Portrait version

Other options described in separate manuals :

- Power factor corrector

- Fibre Optics Inputs

- Touch Screen and Touch Screen Controller
- Extended vibration range

- Stereo shutter

How to get started : All standard and derived (optional) versions of the RGB boards, the Deflection boards, the
Power Supply boards, the Control panels and CRT Socket boards are described in section 2.

The Optional Input Board and the MIS board are described in section 9.
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1. BOARD LOCATION
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2. SCHEMATICS DESCRIPTION AND PARTS LISTS

PARTS LIST STRUCTURE AND COMPONENT CODIFICATION GUIDE.

All components of the MPRD9600 are stored in several parts lists.

The parts list of a complete monitor shows all units (V56xxxx).

All these units have their own parts list, each item has an order number, a short (coded) description, the BARCO
SUPPLIER and - if it is an electronic component - a sequence number (e.g. R211, C107, Q32, U5).

EXPLANATION OF THE MPRD9600 DETAILED MODULE OVERVIEW

Each complete MPRD96xx monitor has one unique BARCO identification number, V95077yy

The complete standard MPRD9643/51 monitor consists of 14 units, each unit has a name and a unique BARCO
identification number.

MONITOR TYPE MPRD9643 MPRD9651
L. RGB BOARD (A) V5631210

2. PROCESSOR BOARD (C) V5631220

3. DEFLECTION BOARD (D) V5631235 V5631230
4. EHT BOARD (E) V5631240

5. CONTROL PANEL BOARD (O) V5631260

6. POWER SUPPLY BOARD (P) V5631275 (110/220 VAC fixed cord) or

V5631270 (110/220 VAC power plug) or
V5631271 (28 VDC power plug)

7. CRT SOCKET (T) V5631280

8. BACKBOARD (B) V5631200

9. FRAME V5631180

10. PICTURE TUBE V5631195 V5631190
11.  FRONT V5631135 V5631130
12. RACKMOUNTING KIT V5631295 V5631290
13.  75Q TERMINATORS VOPTO472

14.  FUSE SET 115/220 V5625745

Each unit is defined by a parts list containing all the parts necessary to assemble the unit.
Each item in the parts list has an identification number Cxxxxx or VXxxxx.

V75xxxx are printed circuit boards.
V68xxxx are parts lists of printed circuit boards with SMD components mounted on them.

- this parts list gives information on the SMD components mounted on the PCB,
- SMD components are identified by a Pxxxx identification number.

V56xxx within a module are programmed components (GALs, EPROMs, ...).

2.1
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STANDARD MPRD 9643
STANDARD MPRD 9651

(17"
(20"

1
RGE BOARD BNC UPROCESSOR DEFLECTION BOARD EMT BOARD CONTROL PANEL BACKBOARD FRAME PICT. TUBE UNIT CRT SOCKET l FRONT RACKMOUNTINGKIT| | BNC 75¢2 TERMIN. FUSE SET 115220 |
V5631210 BOARD V5631235 (17') V5636240 V5631260 V5631200 V5631180 V5636195 (177) V5631280 V5631135 (17" V5631295 (17 VOPTO472 V5625745 i
V5631220 V5631230 (20" V5636190 (207} V5631130 (20") V5631290 (20%) ‘
L PARTSLIST L PARTSLIST L PARTSLIST L PARTSLIST L PARTSLIST L PARTSLIST L PARTSLIST L PARTSLIST PARTSLIST L PARTSLIST L PARTSLIST L PARTSLIST L PARTSLIST
V000X Voot V0000 Vo000 V000 V0000 Vx00tx V00X Voo V3000 V000K V00 V000X
Cro0(x Crooox Crooxx Co00oc Cro00c Cro00¢ Cro00x Cro0oc Cxxxx Cx00 Cro0o( Cxxxx Cro0
DIFF. INP.
ves1024] vea1027 vesioo]
b parTsusT b PARTSLIST » PARTSUIST
PCB + SMD PCB + SMD PCB + SMD
Pxxx Pxxox Pxxx
AKB POWER SUPPLY BOARD OPTIONAL MPRD 9600 BOARDS ALSO DESCRIBED IN THIS MANUAL
ves1025 | V5681841 vse8193i] V5631270 V5631271 V5631275
115220 VAC 28VDC 115/220VAC ORDER BOARD SHORT FORM BOARD DESCRIPTION
b PARTSLST b SOFT LOW b SOFT DEFL. power plug power plug fixed cord NUMBER | NAME
g&a +SMD 32- 64 Knz L L L V5631212 | RGB TRIAX CONNECTORS
X PARTSLIST PARTSLIST PARTSLIST V5631213 | RGB TNC CONNECTORS INTERNALLY TERMINATED
SYNG Voo Viooox Voo V5631214 | RGB TNT CONNECTORS INTERNALLY TERMINATED
Crooix Cooonx Coocx V5631217 | RGB TROMPETER CONNECTORS
V681026 M vsesis21 V5631910 | RGB EQUALS V5631210 BUT COATED WITH FC722
V631913 | AGB EQUALS V5631213 BUT COATED WITH H.SEAL 1831
L PARTSLIST b SOFT HIGH > SOFT DEFL. V681028 V5631914 | RGB TNT CONNECTORS AND COATED WITH FC722
PCB + SMD 47 - 94 KHz V5631915 | RGB EQUALS V5631214 BUT COATED WITH FC722
Procx b pARTSUST V5631916 | RGB CERAMIC VERSION COATED WITH FC722
V5631851 PPSB +SMD V5631920 | PROCESSOR | EQUALS V5631220 BUT COATED WITH FC722
x V5631921 | PROCESSOR | EQUALS V5631220 BUT COATED WITH H.SEAL 1831
V5631922 | PROCESSOR | CERAMIC VERSION COATED WITH FC722
b GALU215 i
V5631231 | DEFLECTION | MPRD9851 WATERCOOLED
V5631232 | DEFLECTION | MPRD9651 32/64 KHz
V5681861 V5631237 | DEFLECTION | MPRD9643 40/80 KHz
V5631238 | DEFLECTION | EQUALS V5631230 BUT WITH ADAPTED HEATSINK
V5631239 | DEFLECTION | EQUALS V5631230 BUT WITH SHORT FLYBACK
b GALU216 V5631930 | DEFLECTION | EQUALS V5631230 BUT COATED WITH FC722
V5631931 | DEFLECTION | EQUALS V5631230 BUT COATED WITH H.SEAL 1831
V5631932 | DEFLECTION | EQUALS V5631232 BUT COATED WITH FC722
V5631933 | DEFLECTION | CERAMIC VERSION COATED WITH FC722
V5636241 | EHT WATERCOOLED
V5636040 | EMT EQUALS V5631240 BUT COATED WITH FC722
V5636941 | EHT EQUALS V5631240 BUT COATED WITH H.SEAL 1831
V5636943 | EHT CERAMIC VERSION COATED WITH FC722
V5631261 | CONTR. PAN. | FUNCTION KEYS MPRD9651 LANDSCAPE
V5631265 | CONTR. PAN. | FUNCTION KEYS MPRD9643 LANDSCAPE
V5631267 | CONTR. PAN. | VERSION UP
V5631960 | CONTR. PAN, | EQUALS V5631260 BUT COATED WITH FC722
V5631961 | CONTR. PAN. | EQUALS V5631261 BUT COATED WITH FC722
V5631962 | CONTR. PAN. | EQUALS V5631260 BUT COATED WITH H.SEAL 1831
V. DISPLAY SYSTEMS V5631273 | POW. SUPPLY | EQUALS V5631271 BUT WATERCOOLED
BARG® N.V.DISPLAY S V5631279 | POW.SUPPLY| EQUALS V5631270 + ADDITIONAL TEMPERATURE SENSOR
MPRD 9600 V5631970 | POW. SUPPLY | EQUALS V5631270 BUT COATED WITH FC722
V5631971 | POW. SUPPLY | EQUALS V5631271 BUT COATED WITH FC722
MODULE OVERVIEW V5631972 | POW. SUPPLY | EQUALS V5631270 WITH MODIFIED POWER PLUG
V5631974 | POW. SUPPLY | EQUALS V5631275 BUT MAINS SWITCH AND COATED WITH FC722
DATE : 10/05/93 V5631973 | POW. SUPPLY | EQUALS V5631972 BUT COATED WITH H.SEAL 1831
V5631975 | POW. SUPPLY | EQUALS V5631275 BUT COATED WITH FC722
V5631282 | CRT SOCKET | PORTRAIT VERSION
V5631285 | CRT SOCKET | EXTENDED ALTITUDE
V5631980 | CRT SOCKET | EQUALS V5631280 BUT COATED WITH FC722
V5631981 | CRT SOCKET | EQUALS V5631282 BUT COATED WITH H.SEAL 1831
V5631900 | BACKBOARD | EQUALS V5631200 BUT COATED WITH FC722
V5631901 | BACKBOARD | EQUALS V5631200 BUT COATED WITH H.SEAL 1831




COMPONENT CODIFICATION

Each parts list starts with the reference to the unit, the unit name and the number to order a complete unit.
The next line shows the column headings : ORDER NUMBER. DESCRIPTION and ITEM.

The order number is the company order number.

The description is a coded description of the component.

Item refers to the sequence number in the schematic diagram.

Note that only a reduced list is supplied in this manual. the complete list is available on request.



BN EEREE | i
RESISTOR KEYCODE PART 31 ™ i T i E
Bl , . }
T T Ai11i11112222232 ‘ !
12345678901 23456 8901234 5% ]
T i vy x‘f‘ b !
R . REEEEEEEE RESISTOR keyword ,diagram seq.
HENEEEE RN inserted device ]
# T HEEEERE surface mounted device !
P | potmeter |
Moo e i multiturn |
T LT trimmer
| ICAl BEEENEREEEE material _|carbon
T fCiC B carbon composite
T TICE L ceramic (cermet)
T CIF R carbon film |
~CP B conductif plastic
- | MF e metal film
T MO BERREEE metal oxide
wWWw BEEEE wire wound
HV. BEEERE type high voltage
F o fuse
N NEEN non inductif
LDR R light dependent
NTC 1 neg. temp. coeff.
PTC T pos. temp. coeff.
VDR R i voltage dependent
H R ‘ mounting |horizontal
R BEEEERS radial
Y, Colo P vertical
A b BEE array
B i ! i T I bussed J'
0 R isolated |
D o B dual terminator i
x X number of circuits |
| X ret, layout
xix|X| |x std series of values in a decade
PE unit ohm
| K kilo ohm
M mega ohm
<+ x]x only for R_AD ** R1 xxx R2
1 F tolerance [1%
v G 2%
§ J 5%
i K 10%
i M 20%
‘ x| X[W x | x power watt/resistor
x| x| XW it power >99W no tolerance
A res.law |linear f
B Bl || logarithmic ‘
B cl | inverse logarithmic
CL L H logarithmic with tap |
BEEEE |balance i
EEERE |
IS EEEER | !

24




RES!§TPR IKEYCODE PART 32 = 17' i }
T r R i ! | f
R R ! 2] i
1'213456789012345678 51 T
B Col res.pitch |2,5mm /2,54mm
NEENEERE TEEE 5 mm /5,08mm
; HEERE HEREE 7,5mm /7,52mm
EEREERREEEEEERENEEE E x numeric number
HEEEEREEEENEEEEEEN x X|voltage [for HV and VDR
HEEEREEERENRERREE! [
BB SURFACE MOUNT DEVICE
BEEREEEE | | 1 [0/8]0]5] [shape [chip 2 x1,25mm
BEEREREE C ] T1]2]ole 3 x1,6 mm
BERREREE L 1/2[1]|0 3,2x2,6 mm
HEEEEN | 2/0/1]0 5 x2,5 mm
IR T 2[5[1]2 6,3x3,2 mm
b ' MM E|L|F tubular 3,5x1,4 mm
i ME|L|F 6 x2,3 mm
| S|O[14 array small outline
5 S|0i1/6 [
S|OM|1]4 small outline medium
S|OM[1|6
S|OiL|{1/4 small outline large
S|O[L|{1[6
STD DEVICE
D/ I|P array dual in line package
| S|I|P single in line package
! number of pins
S|3 square trimmer 3x 3mm
S|4 trimmer 4x 4mm
S|6 trimmer 6x 6mm
S|7 trimmer 7x 7mm
S|9 trimmer 9x 9mm
o D|1]0 diameter timmer  [10x10mm
L D/1]0 trimmer,  110x12mm
.5 D|1/4 trimmer _ |14x17mm
P D|1|6 potmeter |dia 16mm
B D[1]8 timmer | 18x20mm
o D|2|0 trimmer  |dia 20mm
P 1D|2|3 potmeter |dia 23mm
Bl R1|2 potmeter |rectangular |modular |17x12mm
T R{1|7 22x17mm
B M7 multiturn  |square 7x 7mm
B M1]0 10x10mm
C M[2]0 rectangular 19x 7mm
! M4]0 rectangular 42x 5mm
! T/2/5 slide mechanical travel 25mm
T|4/0 40mm
T|6/0 60mm
T| |trimming facilities top
S side
B bottom
N top and bottom




open
iclosed

|sealed

RESISTOR KEYCODE PART 3.3

yout

I
T

11111 111112222272

123456789012 3456789012345

" 'Olla

i

2.6



HEREE

L]

-
i

1T

I
CAPACITOR KEYCODE PART 21
I 1 C ! | ;
‘ " f1f1f1‘1f1;1f15111i1;222222
1 2 3 4 5 6 7 .8 9r0 12345678901 2/3/4/5
c; ! T t ; ‘A BREEEEEEE ! CAPACITOR keyword,diagram seq.
HERNEEEREEEEREEEE inserted
# et surface mounted
U TRIMMER
BECEEEEEEREEEEREE ELECTROLYTIC
L TAL T T TANTALIUM
BERRECEEEE ‘ HEE height 5mm
] 7L BEE height 7mm
* Bl % bipolair
[ AIX - axial
" RA R radial
i i i, SN RN snap in
| CE B CERAMIC
I 0 'PI100 R class 1 temp coeff [P100
| NPO ! NPO
'NO075 N NO075
N150 BB N150
N220 MR N220
N330 | ‘ N330
N470 1 ! N470
N750 HEEE i N750
N152 BEEEEE N1500
COG BEEEEREER COG
s BEREEREE class 2 no ceramic specificat.
R202 b ceramic art R2000
R402 | | I R4000
R4a72 | | | R4700
R104 | R10000
X7R X7R
Y5V YSV
ZM ZM '
Z5P ; Z5P
Zs50 | || || Z5U
Dl i ] layout disc
M ’ miniature
MU | multilayer
PE | pearl
TU ! tubulair
TR trapezium |
FT | feed through
PA C material paper
PO ‘ polyester
PC l i polycarbonate
PP BEE polypropylene
PS o | polystyrene
SR C 1l styroflex
PE P i polyethylene
ME | intermediate metal film
TP | tin plated
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\“4A\‘ [ T
N N N N NS T S O

by ! b
CAPACITOR KEYCODE PART 2

+ —t

B IR IEAE Y 22
12345678901234567:849! 11.2:.3.45 ;
AX BRERE i layout axial

{
R !

RA i radial
I i T |

i 1 ; |

I

| ,

| j | bussed
| isolated

dual terminator

num. number of res.

std series of values in a decade

Pl unit P . pt

N :nF

M :uF

R F : farad

X tolerance see code letter table

voltage three figure code

R

63 volt

100 volt

250 volt

1000 volt

- N =
OO ;M|x
NIOO|WiXx

pitch 2,5mmv 2,54mm

5 mm/ 5,08mm

Y SN S—

7.5mnv 7,52mm

mmmm
HIWIN| =

10 mnv10,16mm

dim. for surface mounted devices

for ceramic chips 60x 30 mills

80x 50 mills

120x_60 mills

120x100 mills

g d -

180x_80 mills

180x120 mills

230x210 mills

for tantal chips 3,2x1,6mm

3,5x2,8mm

6 x3.2mm

NOIWWIN === O O|Xx
WIOINNWOO NN ®MIX
HIWIN=—N=O~=O/0O|Xx

1

7.3x4,3mm

for elco chips

F-N

for trim chips 4x3mm

4x4mm

X | HIWP=WNRDN- NP O O|OW|x

»
XX (X | =

for inserted trim diameter + num.number

x

dim. for arrays

dual in line package

x| X
x [x

single in line package

| typical specs for cap

max. temp. range

mains

mains XY

mains X

mains Y

< | <[ X <[P

high voltage

28



NEEEEEEEEEEERREE ‘ |
CHOIKE K}E\rcooej BERE
HEREEEREEEEE | [
’m!,?:;151§1‘1:111%1111222 2|2 . ,
1 2i324;5iﬁ6;77'81950f1;2;3j415;6§7=8 9/0/1/2/3[4 s% ] i
R ! : [ B A [ | ! !
CHOKE | | . T [ 711 1 1.1 CHOKE |keyword i
BEEEEEEE R small pcs |
LT AX T 1 mounting  |axial
L RIAL T T i radial
HEEEREREEEE | properties |shielded
REE BECEEEEREEE electrostatic shielded
PT P TP INS not shielded
T T T MS | i magnetic shielded
RS large pcs
T TO Do toroid
I R Y] B horizontal mounting
BERE H e vertical mounting
R ‘ , typical applications
N MAINS i mains
P SMP i smp
i HOR ! hor
‘ VER i ver
HEEEREE numeric value
| u/H unit uH
P mH mH
! *[+]A]* current
B AD|J facilities  |adjustable
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\ !
I

I

L [ | L
| DlODE KEYCODE

PART 21‘

i
T
|

R S S—

N
N

' 5"‘.1‘ 11
12354f51‘678‘9v ‘1 2

11
6»7

i |

n

DIODE

keyword,diagram seq.

inserted

surface mounted

LED

diameter

numeric dimension

rectangular

numeric dimension

square

numeric dimension

bar display

numeric quantity

side entrance

top entrance

infra red

color

color/color common

color/color separete

——4

high efficiency

DOm

low current (2mA)

super bright

x »nrrix

full industry part number

ZEN e

ZENER

voltage

power

tolerance

b:2%

om

¢:5%

FULL IND

USTRY PART NUMBER

x

rectiﬁér

bridge rectifier

fast soft recovery rectifier

fast recovery rectifier

transorb

switch

cascade

photo

detector

pin diode

varicap

schottky diode

>

Tlwl</vlo[vlo] [

DOP—MIPON< |NOD

D TIDZH OV S|»n DI D DT X

avalanche

2.10




surface mounted

PART 2.2

DIODE KEYCODE

11711

It

+

11,

NEEEREER

172/34/56/78901.2345678090

t
[+7]
(72}
_ £
Q
(72}
(3]
— 4— o
—_ N0 «|m
Ll N Ju ] otlajo|~ (ulx o~~~ O
N|™ x| JW N+~ N0 0[0|~O mitn|r~~|vjolo|lo|ain
NN x W - [o]olal« NI P I = = EIEIE
N~ [ X[Zwa]O[0[0000a (o)(e)(e)[e][e][e){e)(e)(e][e][e][e]
B 1N X2 S nnnunnnna s =)= =) =S R R R T e
S - S GRS D S S I
. H DU S SN S
I — 1T T

2.11



EEREE NEEREERERRRRERREEEEN
TRANSBTOR KEYCODE ! BEREEEEE {
x BEEEEEEE ’ ]
111111rvnﬂaa222222223 i
12345678901233567ﬁ@0hh34567890 |
j -‘ RN ! [
Q i EEEEEE I TRANSISTOR:keyworId.
RN EEEEEREEN | inserted |
# EREEENEREEEENEEE surface mounted
? XXX[xxxf | HEEREEREE full industry part number
RERE T Pt photo
HEREE DEEEEEEREREREEEEE darlington
P e
HEREED *T%Hfl BEEE thyristor
L Bl 2 L dual transistor
BEEE N ! N npn [
BEEEE - NP | npn/pnp pair
L P | pnp
R IT»RJ triac
L L S|S| | small signal
o i Pl [ ] power ( I>=1A)
|
ACC J accessories
AL OX WAFER
FIX CLIPS
HTSNK !
INSUL . | . | insulated
. BIUSH
:C}A‘P Do
'LIEIXXIAN] |
. MI1.CA
_ISHEET
"~ WAISHE[R
MOUNTI IINIGI PIAD
BEEEEE XIXix|x|. . case
1 LI dimensionI
Lo B|B|B|B/ONLY ON MAPICS
L | data
; x|x|{X voltage
! x | X current
; s[s 0[3]5[4]0 35 volt, 40mA
’ S|S 0/3|5|A[1 35volt 100mA
! P 0/6(0i1|2 60 volt 12A
2 P 1/5/2/0/8 1500 volt 8A

2.12



INTEGRATED CIRCUIT KEYCODE & |

T T

|

t

+

T T
[

—

11!

1
9.0;

1
1

111!
34.5

"
7

1
!
1
I

|2
1

&N

|

1:2.3

45678

1!

11
678

5 BENEEN SN Sl S

|

T

[ N
'INTEGRATED CIRCUIT keyword

Inserted |

Surface mounted

Lin,Analog,Cpu

industry pn. numeric part

industry pn. alphabetic part

Memory| |

Dynamic RAM

Static RAM

Organization

Access time 25 nsec

N n

250 nsec

Package

Inserted

Dual In Line

Single In Line

Quad In Line

Zigzag In Line

>» V|V Vo

Pin Grid Array

Piggy Back

Shrink Dual In Line

N|o|D
oo

RS T,

Q00000 ”BO ——|—|—
©lwwwn| =] —
N oD

Surface mounted

o

Quad Flat Package

Smail Outline

Small Outline Large

Thin Small Outline Package

e e [ -

ellelh’]

Plastic Leaded Chip Carrier

Leadless Ceramic Chip Carrier

(Hlellellell

Small Outline J bend

<M |OH 00O =4 HH®W OO NIO WO

»n voO|O|Ir|nOoo|m

Flat Pack

Very Small Qutline

|0

Tota

| number of pins

Material |

I

plastic

0to + 70°C

Ceramic

0to + 70°C

Industrial

-25to + 85°C

Lo -0l

Burn-in |

Mil specs

-55t0 +125°C

2.13




[customer description

|

|

+

T
S

|

[9]

1.2]3/4/5'6/7/8/9/0'1

°lol3 |8
8 93|5[<
8| o2 FC
=50 IS
[e,] =
3235
£o 3 E .m
B N
| AW -
BN .
N[m .
NN *
e -
Ao .
T C
|nDuY —o| T e
QO |~ .
) Hluxul © T .
el =l .
= e N B B B
AI‘ e 2 | .
QUL .
AT Aol >
S 1 1
—oL - . .
O 1 B
10
w
-
£
o
a.

2.14



||

HEREEEE

R

T
1|
ECTORS GENERAL RULE|

?il‘:
L

N
I
|
|

LA

51?,' 1

1i
4

1
5617.8/9/0

N
NN
N

12345678

1:1
901 f2=3

-

CONNECTOR : keyword,diagram seq.

5 D SN S

inserted

surface mounted

kind of connectors, see page J2

male

R e

S G S

female

il

male aNd female

mounted on printed circuit Board

mounted on Chassis

mounted on Wire

mounted on flat or Ribbon cable

—— g et L

top entrance,input output angle 180

side entrance,input output angle 90

bottom entrance,input output angle 360

pin, =number of circuits

JRY QRU —

Ajp‘.k

—

diameter

metric dimension

ampere

I|>z(olv|

S S

widtH

numeric quantity or dimension

numeric quantity or dimension

x
XXX

x
x

numeric quantity or dimension

numeric quantity or dimension

thicknesS dimension

R —

wire section area in mm2

length

pitch in raster E=2,5 or 2,54mm

pitch in mm

OIDMriOlwn

anGle between two successive pins

numeric quantity or dimension

x

numeric quantity or dimension

numeric dimension

numeric dimension

numeric dimension or sum formula

SIX|X[X|X|Xx

Q% |-

american wire gauge

numeric dimension of AWG

start description commun pcs.connector

X

end description connectors

SPECIAL RULE!

BSC

made by barco special components

XX Pl

number of pins

number of keys

S !

single input

D

double input, top and bottom

for printed circuit board

B
i W
o

for wire terminal

1
XXX

use on

XXXXXXXX[

XXX

T

modified by barco special components

2.15




2 DESCRIPTION

EEEREEREEEEE
12345678901234

11,8190 i ' | | | ' ' ‘wireto wire or board connector molex
:1:19'00 I | | 1 1 ¢ wireto wire or board connector molex
112:912] | | | | wire to wire or board connector molex
.1:3,8/0 . || \wire to wire or board connector molex
19/5/11 [ | | | | wire to wire or board connector molex
2/87'0 | . T wire to wire or board connector molex
171429 | | | |, i :wireto wire or board connector molex
'714:310 | 1 1 ' | 'wire to wire or board connector molex
8/0/2/0] [ | [ ;| | | .wire to wire or chassis connector elco
AILIL| 1 G ' 1 ‘alligator terminal
AINITI | © | 1 | | 'antenne connector
BIAIN'AIN' ' . | _,banana connector
BAT | ! Tbattery connector
BILOCK ; iterminal blocks weiland,phoenix,wago
‘BINC . ' | bajonet coax connector amp,

' 'BSC ' T 'wire and board interconn system bsc

. CHAMP i equivalent is the blue ribbon conn. amp
CINCH Pl audio or video connector
CIS BE commercial interconnection system amp
CRT . cathode ray tube connector smk,hosiden,sony
D g { | !ddin connector common pcs amp,burndy,souriau
DA15 | T"T ld din connector typical pcs
bB25 ! i | id din connector typical pcs
DC37 . 1 T |ddinconn. typical pcs
DEO0Q | "1 T | ddinconn. typical pcs
DE15 'd din conn. all pcs,double density
DIP ' dual in plastic connector 3m
EDGE i male connector is the pcb amp
EE ! | | sensor connector omron
EHT | extra high tension connector alden,hobson,sangyo
EMKO1 | coax connector kathrein
EMK71 | coax connector kathrein
EMK76 coax connector kathrein
EURO | euro din connector din41612 amp,bumndy
FFC flat flex connector,ziflo burndy,amp,sumitomo
FLEX connector for sil cable 1,27 3m
H : wire to board conn. pitch 2,5mm jst
HONDA video audio connector smk
JUMP jump conn. between pcm 2,5/2,54 amp,
LS speaker connector preh,
LV wire to board conn. pitch 6,2mm jst
M_DIN 1 mini-din connector,svhs amp
MAINS ! mains connector,din norm,3 pins feller,schaffner
MAS ; wire to board connector,pcm5,08 panduit
MCARD % memory card connector itt,cannon
MELOK __ | imetalok bantam connector burmndy
MKF "1 [conn. for sil cable 2,54 stocko
MKFL * conn. for sil cable 2,54, friction lock stocko
MKS . 'conn. for deflection yoke 30ax stocko
MM ____mini-match amp
MMC : mini-mate burndy

2.16

MANUFACTURER |




MMH i ' " mini-mate burndy
MOD:1 | - I T " ' modulair system,single raw amp
MOD2 | @ ‘modulair system,double raw amp
MOLEX = kind of single leaf (amp) molex
MP'F ‘ ‘wire to board conn pcm3,81/5,08/7,62 stocko
MR | | | 'miniature rectangular connector amp
MT | | i | | | | masstermination system amp
MTEDGE, | ' @ | | mass termination,edge (on pcb) amp
MT_IFILi | | | | | mass termination -friction lock amp
0B BEE round connector lemo
IOIXILIEYY] T | [ 1 | | [clip-in pcb and wire connector oxley
_ (PIEIR[IT | [ T 7 | .video,rgb,audio connector esser,preh,metallo
I 'PIHOINIE| . | | | | | jack connector 2,5/3,5/6,3 smk,
CIPLINL DT
REEICI ' I i i | | :receptable amp
RITINIG i | ' = Iring terminal amp,givatec
(RIOUND: * ° | | ‘dinconnector,pins 3/4/5/6/7/8 hirschman vogt,preh
RITT @ i~ | 'telephone connector it
RITV i radio tv connector amp
SCREW ' Tmounted on pcb
LS iL | single in line connector amp
i SL I Isingle leaf connector amp
'SMB - | coax connector suhner;radial
SP | connector for focus yoke smk
SPADE ; ispade terminal amp givatec,
SPADE | j ‘spade terminal insulated amp,givatec,
SV i | | !wire to board connector,pitch 5mm jst
TAB R amp,vogt
T™M | | | trio mate connector amp
TUBE | | receiver tube
uo .3 ; U socket,raw spacing 0.3 amp,burndy
Uuo . 6 'U socket,raw spacing 0.6 amp,burndy
U BAT | U socket with battery
U INT i | 1U interface connector,
ULTREX: | ' | iwire to board connector pcm 5/7,5 amp
UMNL ! juniversal mate-in-lock amp
UTG 1 round connector burndy,vero
Vv ; wire to board conn,pitch 7,5 & Smm jst
VHR o wire to board connector pcm3,96 jst
XLR | speaker or mains connector cannon binder,
Z2G20 | coax connector wisi

2.17




—
N

DESCRIPTION

Q| =
[(eJIETN
-

O —l‘ o
1~

HIN
[0S

adapter to cinch connector

adapter female female

adapter male - 2x female, T form

mipp M Z

adapter male - female

X[
—HZ(Z MO

extra high tension

-ttt - o -

S

screwlock M3/M3

screwlock 4.40/4.40

3 screwlock 4.40/M3

z(x

rlalaz

screwlock length part M3

VO000
pejis]ies]iesiiss)

S SRR SN S SR SR

springlock

XD MAONNHLWNW

x| x crt description

2.18




HEREREEEN

| | DESCRIPTION

B ! B
.LAST WORD, REF. POS. 25
i ‘ T T T T

+
|

ie\’iil\
et

+
o
! I

w
HIN
(S0

LR
1?@W$Q”mﬂﬁz

T T
i

o |
Lo

max.capacitance between pins

key position is on or near circuit 3

block of four connectors in line

key position is on or near circuit 6

9volt

B (NS SN A

silver plating

—
1

8 S I S
S

amplitude modulation application

gold plating

audio

autosplice,reeled contact form

black

blue

DDODN >

brown

[N S S

british standard

cable retainer for connectors

olr

coaxial application for connectors

CoVeR (protection)

V<> 00D roc>>»>rlo/xZzxo
TRXDOICIP»rocCcZTo</<m<m

complete

crimp terminal for cable diameter x,x

typical part of a connector

DUaL spring contact

kind of antenne connector

all holders, tasteners

SR S SR S S

typical for flat cable

flat etching connector

M4mO o0 X000 —

FRaMe

FUse

GRAy

S QY QR S

GREen

IO

S WSS S SRS S

cabinet,shell,hood,HouSinG,case

High Voltage

{SOlation :

KeY, polarisation system

L form

metal shell with spring contact

(O]

LonG

METal
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Reel tapped

REVerse system, all plugs are sockets

screwlock

R S -

SRR UV G S

(2]

typical part of a connector

AR SR NS S S

mains selector

mains selector, fuse power mains filter

4

typical connector application

T OOwouvnmm o

swiss electrotechnical committee

—molZgm>»Emn

&

SHielD

e KPP .y S

Short

.

single in line

SlLeeVe
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tin plating
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SOCket

SPrinG

[ SO

SPaceR

power mains filter with switch

form
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NC\w»

stereo

SWitch

> OMDIITVOOn |~

termination is a tab pin

terminal layout

solder terminal

testpoint

transformer

—[=[m[=]><[H

tulip ,typical form of a contact

underwriters laboratories

WaSHeR

white

wrapping pins

yellow
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connector pcb fix in Z form
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Code

PR gD oMU Q0w Y

Code

N < £ < dnH n"xOo w2 I 0 R"Rg X =" oao0w

Resistor Tolerance Color

+/- 0,05 % Grey
+/- 0,10 % Violet
+/- 0,25 % Blue
+/- 0,50 % Green
+/- 1 % Brown
+/- 2 % Red
+/- 2,50 %
+/- 5 % Gold
+/- 10 % Silver
+/- 15 %
+/- 20 % Without
Capacitance Tolerance
2 10 pF < 10 pF

+/- 0,10 % +/- 0,10 pF
+/- 0,25 % +/- 0,25 pF
+/- 0,50 % +/- 0,50 PpF
+/- 1 % +/- 1 pF
+/- 2 % +/- 2 pF
+/- 2,50 %
+/- 5 %
+/- 10 %
+/- 15 %
+/- 20 %
+/- 30 %

+ 100% / - 0 %

+ 30% / - 10 %

+ 30% / - 20 %

+ 50% / - 20 %

+ 50% / - 10 %

+ 80% / - 20 %

+ 100% / - 10 %

+ 20% / - 0 %

+ 50% / - 0 %

+ 80% / - 20 %
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2.1 RGB BOARD

General.

The RGB board amplifies the RGB signals, processes the sync pulses and provides AKB (Automatic Kinescope
Biasing). AKB ensures long-term stability of the black level in RGB signals, which guarantees stable contrast ratio
for each colour and accurate colours, even at low intensity.

The module ofters loopthrough for RGB; sync on green, composite sync or H & V sync.; sync. polarity is selected
automatically. Picture controls are DC controlled.

On the RGB main module three SMD submodules are mounted:
- differential input (U1), for RGB and sync signals

- AKB (U12)
- Sync & Scaling (U5)

Optional RGB board versions are described in section 2.1.8 Customized Versions (Options)
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2.1.1 1I0PC DIAGRAM

MPRD 9600
RGB AMPLIFIER board /-

27 01 92
+150 V +80V +18 V +63V GND -6.3V -18V -150V
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- )
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- RSUELIMADJ
GSUELIMADJ

BSUELIMADY

i

Control

figure 2.1 : RGB board IOPC diagram

2.23



2.1.2 BLOCK DIAGRAM

MPRD 9600
RGB AMPLIFIER /!

27 01 92
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\
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NMBLP DIGITAL e | v
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SYNC SEPCS VERTICAL L— HFLYBP
- SING |y o
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> SYNC
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POLARITY DETECTOR
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INPUT
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PRESENT

J22  VSINTNEXTSEL SN
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VPOSPOL J%_ VPOSPOL VPOSPOL

T

SYNCMCDUE
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figure 2.2 : RGB board block diagram



2.1.3 CIRCUIT DESCRIPTION

RGB MAIN MODULE.
RGB, SYNC Inputs (RGB main module, sheet 2 of 8)

The RGB inputs (J1.J5,J8) offer loopthrough facilities (J2,J6.J9). as an option the outgoing RGB connectors can be
auto terminating the RGB output connections with R4.5.6. If not. the loopthrough connectors must be terminated
externally in 75Q.

Horizontal Sync/Composite Sync Input (HS/CS) is connected via J11, Vertical Sync Input (VS) or CS Output is
connected via J12, in case of CS it can be auto terminated with R8 (option).

J4.J7,J10receive RGB from BIT, they are terminated in 75€2; if an optional second RGB input is installed, these plugs
will receive the outputsignal of the second RGB input board, via the optional RGB input board BIT can be selected.
J4.J7,J10 use sync on green.

As the RGB circuits are identical, only the G part will be explained.
The G signal is capacitively coupled to the ditferential input amplifier by C8.C9.
Amplifiers.

The schematic diagram, shown on RGB main module: AMPLIFIERS (sheet 1 of 3), contains components that are
not used in MPRD9600 applications.

List of not mounted components : U2.,3,4,U18
R9,10,11,12,14,16.17,18,19,20,21,22,23 .24 25,26,27,31,32,33.43,46,49
C22,23,24,25.26,27,28,29,30,32,33,34,35,36,37.38.40,41 42 .44 46.48,50,51,
52,122,123

GICONHLI, coming from the differential input. is connected to U8 via C45; DC bias to the video input is through R29.
The low frequency roll-off of the amplifier in U8 is set by these two components; R97 extends the black level clamp
range. The gain of the amplifier (= contrast) is controlled by GHILADJ*. R45 extends the high frequency gain of the
video amplifier by compensating for some of the internal high frequency roll off, it allows to trim the gain of this
channel to correct for differences in the three CRT cathodes. C66.C70 prevent noise entering the IC, C56 is a clamp
capacitor, C62 is the contrast capacitor, R36.C57,71 reduce the noise on the +12V,R39,40 determine the clamp level
(0,52V =black). R51 feeds the video outputsignal back to the inverting clampinput. The black level is shifted down
3.9V by D2, R60 is connected to the -5V to increase the outputswing (U14,pinl = -3V for black); the outputsignal
(U8.pin8) is connected to Q2 via U9,pin12,14 and R56.

The videosignal enters at U14,pinl and leaves at pin 8, U14 drives the green cathode, coupled via C105 (and a series
resitor on the CRT socket board). L8,C102 filters the +80V, D28,31 are protection diodes, C93,94 filter -/+5V.
Shortly after vertical retrace, AKBBLP will be high, U9,pin13,14 will be closed, the base of Q2 is connected to
GLOLADJ* (buffered by C129) for AKB-measurement (see also description AKB,U12).

Power and Blanking (RGB main module, sheet 3 of 8)

Q9,10,11 can switch g1 to -75.0 or +5V.

The -150V is reduced to -75V via D19, R94 and D20, C117 is a smoothing capacitor, D 14,17 are protection diodes.
D19 blocks current going back to the power supply.

During scanning (AKB disabled. NAKBMP = 1; Q11 on), the blanking is controlled by NMBLP-AKBBLP (hor. ,
vert. and other purpose blanking); if NMBLP-AKBBLP goes low (=blanking required),Q8 will go off, Q7 will go
on, charging C113 via R91 will open Q10, charging C112 via R90 will close Q9. g1 is connected to -75V. When
NMBLP-AKBBLP goes high (= no blanking required), Q8 goes on, Q7 goes off, discharging C113 viaR91 will close
Q10, discharging C112 via R90 will open Q9, ¢1 is connected to OV.

During AKB, beamcurrent is required and blanking must be disabled. NMBLP-AKBBLP will remain high because
AKBBLP is high, gl is connected to OV. When NAKBMP goes low, Q11 will go off and g1 is connected to +5V.
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DIFFERENTIAL INPUTS (U1) (RGB submodule (U1). sheet 4 of 8. 5 of 8)
RGB Inputs
The differential input amplifier for green has additional circuitry for SOG, the green channel will be described.

The RGB have double differential inputs. GIHL.G1LO and G2HLG2LO.
GIHILGILO receive the external inputsignals, via the connectors J1.5.8 on the rear panel (=INP1). G2HL.G2LO
receive the internal signal from BIT or from the optional second input module (INP2).

The inputsignal is capacitively coupled to G1HI, G1LO, R94,116 bias for the bases of Q25.26.

The temperature compensated constant current source Q2,D12. is connected to Q9.10. Only one of both (Q9,10) can
be on, depending on the level of GEXT10OFF

When GEXT1OFF is high, Q22 will be saturated, the collectorcurrent goes through D10, R52.53, the cathode of D10
will be at -7,3V and the b-e junction of Q9 will conduct. As Q22 is saturated there will be 0.7V on the collector, the
base of Q24 will be at 0.4 V. Q24 is off, the voltage drop over R56is 0V and the b-¢ junction of Q10 is biased in reverse
direction, Q10 is oftf and so are Q25.26.

The current source is connected to R30,32 via Q9; G2HI.G2LO is selected. As the base of Q9 is on a fixed potential,
the emittervoltage of Q9 and the collectorvoltage of Q2 will not change; Q2 will not be modulated when Q20,21 are
driven with a common mode signal. increasing the common mode rejection. The amplification is determined by
R30.32; R31.,C14 increase the amplification in the high frequency range; R78,86 increase the stability. Only part of
the current through R10 goes through Q20, the other part goes through Q23. The base of Q23 is forced to a fixed
potential by R54.55, D17.49, and so is the emittor; the current through R10 will be constant as well. Only part of the
current through R9 goes through Q21, the other part goes through Q8. The base of Q8 is forced to a fixed potential
by R54.55, D17.49. and so is the emittor; the current through R9 will be constant as well. This means that the
differential amplifier Q20.21 is fed by a constant current and voltage, eliminating feedback, increasing high
frequency stability by lowering the influence of the Miller capacitor.

The voltage differences at the input of the differential amplifier are converted into a current difterence through Q23.
The collectorcurrent of Q23 is converted into a voltage by R113, and buffered by Q39, an emitterfollower with low
outputimpedance (not very sensitive to capacitve loads); D36 ensures temperature stabilisation for Q39. The
outputsignal is present across R112,

Sync on green

The collectorcurrent of Q8 is converted into a voltage by R51, and inverted by Q41 because the other side of the
ditferential amplifier was taken as signalsource; D32 ensures temperature stabilisation for Q4 1. The outputsignal is
present across R108.

Protection circuits

D33.34,37.38 limit the inputvoltages on the bases of Q20,21,25,26; R110,115,129,132 limit the current through th
diodes during flash.

C37.39, connected to the GxLO inputs, shorts undesired high frequency components.

Brightness

GSUELIMP is synchronised with the hor. defl. and has a variable pulse-amplitude.

During backporch (or synctip) the pulse goes to the analog level (positive or negative, determined by the brightness
setting). The pulse forces a current through R109, as the voltage over R10 is kept constant, the current will go through
Q23 and is found back over R121 and amplified by Q40. On the RGB board, the level of this additional pulse will
be the reference for clamping, the videosignal will be dc-shifted by the amplitude of the GSUELIMP (=brightness
control).

Sync Inputs

The horizontal or combined sync signal is connected to the HS/CSLO,HS/CSHI input, the vertical sync signal is
connected to the VSLO,VSHI input.

HS/CSLO.HS/CSHI receive the syncsignal via connector J11 on the rear panel. VSLO,VSHI receive the syncsignal
via the connector J12 on the rear panel. As both differential amplifiers are identical, only the HS/CS channel will be
described.



Q5.D4,R2.22 is a temperature compensated constant current source. The bases of Q36.37 are DC-biased by R83.71:
the amplification is determined by R72.74; D5.6.20.25 are protection diodes; R98.99 limit the current through the
protectiondiodes during flash; C28 shorts undesired HF-components on HS/CSLO to ground. the outputsignal is
capacitively coupled via C26

AKB (U12) (RGB main module : AMPLIFIERS sheet 1 of 8 and RGB submodule (U 12). sheet 6 of 8)

During AKB measurement, the cathode is forced close to cut-off. g1 of the CRT is switched from 0 to +5V. this wil
result in a very small cathode current. This current is sensed by R76 (during normal scan, the voltage over R76 is
limited to 2.8V by DS). The cathode clamp voltage will be regulated to obtain a cathode current of approximately
IHA.

The outputstage of U14 is a class AB push-pull amplifier with additional buffering, during the measurement of the
current through R76 the bias current in the outputstage must not interfere with the supplementary AKB current. For
this reason. the input of the internal buffer in U14 will be short-circuited (via U14.pin6). the outputstage will be
insulated from the buffer and will not interfere.

Ul14,pin6 is driven by GAKBBLP, via Q5 and R74.

The signal across R76 is amplified by U4 (2 stages). the signal leaves at U4.pin7. During AKBBLP = 1. U3 pinl4.13
will be closed. the amplified pulse is coupled capacitively via C16 to U3.pinl5. During AKB measurement U3,
pinl5.1 will close. the signal enters a sample and hold circuit (C7.R6,U4.pin8.9.10).

If GAKBM pulses are present, U4.pin8 will be positive, C5 is charged via RS.

The voltage across C5 drives the clamp voltage regulator (U4.pin12,13.14,R7.16.55.83.C99.D24.Q8). If the voltage
across CS rises, U 14.pind will go less positive, Uce of Q8 will rise. The sum of the voltages across R55.Uce Q8 and
D24 equals the clamp voltage (= Uc100). This means that if the amplitude of the AKB measuring pulses rises, the
clampvoltage will rise as well; the CRT is driven closer to cut-oft and the amplitude of the AKB measuring pulses
will decrease.

If no GAKBM pulses are present. or if their level is too low :
- U8,pind will not exceed U8,pin5 (approx. 50 mV),
- U8.pinl2 will go low, led D6 will light.
- via D5 GENDIAGN goes low, via D4 RGBAMPOK goes low.
- the input voltage (U4,pin13) of the clamp voltage regulator wil decrease, U4 pin 14 will go more positive,Vce
of Q8 will drop and so will the clampvoltage,

-assoonas the voltage across C 100 drops below acertain level, the Schmitt Trigger (U8,pin7.9.10.R27 49,6768,
70.52) will be activated, the output pin7 goes high, via D12 U4,pin14 goes high, U4.pinl4 goes lower and
Vce of Q8 will increase. The voltage across C100 will rise, exceeding a certain level forcing U8,pin7 to go
low again. As soon as AKB measuring pulses are present again they will regulate and stabilise the clamp
voltage.

The DC-restauration (=clamping) must be disabled during AKB, tor this purpose GNCLP-AKBBLP is used as trigger
for clamping. When GNCLP-AKBBLP goes low (clamping required) C23 will be charged via R71. Q2 will be on,
Q9 will be off. The current, powered by the +150V goes through R33, Q2, C31 (turning on Q7 for a short moment);
the cathode is forced to the clamp voltage. When GNCLP-AKBBLP goes high, C23 will be discharged. Q2 goes off,
Q9 goes on, Q7 goes off. During clamping D25.26 will conduct, during active video D25,26 will be off and the
cathode is insulated from the clamp circuit.

SYNC & SCALING (U5)
Scaling (RGB sub module : SYNC & SCALING : SCALING sheet 8 of 8)

The signals iPICADJ. iHILADJ, iLOLADIJ, iSUELIMADJ are generated on the processorboard; the are rescaled
according to the needs of the RGB board.
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Sync (RGB sub module : SYNC & SCALING : SYNC sheet 7 of 8)
SOG (Sync on green)

SOG. coming from the differential input amplifiers, is buffered by Q2; DC-restored (R19,29,C1) and clamped
C12,D3. Q3 amplifies approximately 6 times to increase noise immunity; the collectorsignal is clamped by C16,D4,
R 101 stabilizes the current through D4 to reduce sync phase jitter. The output of comparator U1l,pin12 is only driven
by the sync pulses and connected to the switch input line U8.,pinl (Y1B).

HSICSICON

Ul1,pin7,9,10 is a pulseshaper to reduce the risetime of HS/CSICON, followed by an autopolarizing circuit
U10,pin4,5,6,R69,C26. Independent from the sync polarity U10,pin6 will deliver positive sync ouput. Negative sync
polarity will charge C26, U10 will invert the signal on pin5; positive sync will not charge C26, U10 will buffer the
signal on pin5. U10,pin6 is followed by an 'external sync present detector' R67,75,D18,C30; the signal is inverted
by U9,pin1,2 and connected via D5 to the switch control line U8,pin10 (SB). U10,pin6 is also connected to the switch
input line U8.pin2 (YOB)

If U8.pinl0 is low (= external sync present) U8,pin2 (external sync) wil be connected with U8,pin15, U8,pin10 is
high (= external sync NOT present) U8,pin2 (SOG) will be connected with U8,pinl5.

U8,pinl5 (=ZB) is connected to inverter U9,pin3.,6 (output NHS/CSP on J12) followed by a sync present detector
R6,8.10,C5.6.D10,11,Q1(= invertor) connected to the switch control line U8,pin9 (SC). U8,pin15 is also connected
to U10,pin2; depending on the level of BPCLSEL the U10,pin1,2,3 will act as an inverter or a buffer. U10,pin3 is
connected to switch input line U8,pin5 (YOC). If U8,pin9 is low (= no internal sync (SOG) and no external sync
present) HFLYBP will be used as a substitute (deflection is active even if no sync is present). U9,pin6 also drives
the vertical sync seperator R9,22,34,36,C15,31.D9,15,U10. The seperated vertical sync pulses are connected to
switch input line U8.pin13 (Y1A).

VSICON

U7.pin2.3.7 isa pulseshaper toreduce the risetime of VS, followed by an autopolarizing circuitU10,11,12,13,R5,C3.
Independent from the sync polarity U10,pin11 will deliver positive sync output. Negative sync polarity will charge
C3. U10 will invert the signal on pinl2; positive sync will not charge C3, U10 will buffer the signal on pin12.
U10,pinl1 is followed by an 'external sync present detector' R33,68,74,C25,Q4; the signal is inverted by U9,pin8,9
and connected via D8 to the switch control line U8,pin11 (SA). U10,pin11 is also connected to the switch input line
U8.pinl2 (YOA). If U8.pinl1 is low, U8 pin14 will be connected to U8,pin12 and the vertical sync pulses VSICON
will be used, if U8,pinl1 is high, U8,pin14 will be connected to U8,pin13 and the seperated vertical sync pulses
VSICON will be used.

The signalat U8,pin14 triggers amonostable U2,pin1,2,3,13,14,15,R35,C18, output pin13 drives another monostable
U2,pin5,6.7.9,10.11,12.R11,C7; at pin5 leaves VSP, at pin 12 NVSP.

The signal at U8.pin4 triggers monostable U12,pin1,2,3,4,13,14,15,R70,C21; output U12,pin13 is the BIASP used
for BACKGROUND adjust. U12,pind triggers monostable U12,pin5,6,7,8,9,10,11,R76,C33. Ul2,pin5 drives
invertor U13,pin3, at U13.pin2 leaves NCLP, this pulse (starting later and ending before BIASP ends) times the
clamping.

MVPEAKP triggers monostable Ul4,pinl,2,3,4,13,14,15,R40,C8; output Ul4,pinl3 triggers monostable
Ul4,pin5,6.7,9.10,11,12,R71,C34. Ul4,pin4 is delayed by R37,C11; the delayed signal and output U14,pinl2 are
ANDed by U3.pin8,9,10. U3,pin8 is connected to U3,pind,5 via R12,C10,D12 (delaying only the rising edges).
Output U14,pin12 is inverted by U13,pin9,10; the outputsignal AKBMP times the AKB measurement and will go
low earlier than all signals processed by U3.pin4,5,6.

Output U3,pin6 is connected to inverters U11.pin9,10, U11,pin11,12 an U11,pinl4,15; the (identical) outputsignals
are RAKBBLP.GAKBBLP and BAKBBLP.

U3.pin1.2,3 ANDs CLP and NAKBBLP, output U3,pin3 is inverted by U11,pin2,3, U11,pin4,5 and U11,pin6,7; the
outputsignals are RNCLP-AKBBLP, GNCLP-AKBBLP and BNCLP-AKBBLP.



2.14 PCB LAYOUT

figure 2.3 : RGB BOARD component side
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231

B
=]
3.3

[l2]s]
[w]L=]
7130313
] [
38

[F]==1[%] Ty[¢]
1 B T
EEEIE S

ﬂn
B
R4gj

i

2

=[aal
ceq|
o= |

g

Lmu D46

2452 s
2
f D1
@

Ue810
o

—_ ]
-t
c10

AsSU . 02-02



D1 o
c Je 3 gJ N IEE o

J3| R R |
~J4 “llgl o 0y
— = iIR20

J6 o .
N S e HD" >
o R31 R1 —
= tjg M nn? D13 %:j

J10 =

J11| [o18] o

Ji2 |

J13 F== S

314 ° R4

J15 = 2

J16 =)l R6

Ji17 c C4

J18 = Cs

J19 R8

Jao0 Icae lc15] [o10]

Jel r70[c21] R22] o1

Je2e2 Cao IDISJW

Ja3 caz] [R3¢

Je4

Jes c 8

J2o6 z e

Ja27 ol

Jes [

J29 89

J30 = s R40

J31 a ® co

C10 ~
> o l[na Ci1 't'z)

s34 B — -

J35 - S

J36| [|rR77]|R41

J37| |r»s||R42

J38 R79| |[R43 ’

J30 RB0| |R44 <

Jag| [rs1][ras =

J41 R82| [R46 |

J42 RB3| [R47

J43| [R84||r4s8 @

J44| [rRes||r49

J45 RE6| |[RS0 I@

J46| |[re>?||rs1

J4a7 RBB| |RS52 D

J48| [rso||r53 2

J48| [roo| |rRS54

J50| [ro1]|([RrRSS

Js 1! [ro2| [rse

JS2| |r93||R57

1532| [ro4] |res

J54| [ros||r39 4

Jss| [ro6| |[re0 ©

Jga| [r97]|re1 >

Js7| [|ros|[re2

J58| [r99] |[re3

J59 R10Q |R64

Jo0

figure 2.8 : SYNC. SMD module component side figure 2.9 : SYNC. SMD module solder side

232



2.1.5 PARTSLIST
Order number of a complete RGB BOARD BNC :

Order number

V101500
v101512
V101516
v101523
V1015231

V101524
v101527
v101528
V101529
V101533
V101536
V101537
V101541
V101543
V101548
V101550
V101551
V101555
V101556
V101557
V101560
V101572
v1026007
V1026357
V1026467
V1026517
C1113889
V1114165
V1114689
V111478
v111484
V1114942
V1114969
V1115319
V1115657
V111679

V112232
v1127030

V1127500
V1127830
v1127870
V1127930
V1127990

Description

e]

MF
MF
MF
MF
MF

X omo™

MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
EL
EL
EL
EL
EL
EL
EL
EL
EL
EL

oooo0oo0o00o0o000Q®®P XY XTT OO WW O YRWOYWT®O W

@]

NPO
X7R

(@]

X7R
X7R
X7R
X7R
X7R

OO0 00N

H
H
H
H
H

H
H
H
H
H
H

H
H
H
H
H
H
H
H
H
H

H
H

H
H
H

B

cSEEEE EE

1E
10E
22E
82E
75E

100E
180E
220E
270E
560E
1K
1K2
2K7
3K9
10K
15K
18K
39K
47K
56K
100K
1M
10K
23K2
30K1
34K
RA 4
RA 1
RA 47
RA 22
RA 10
RA 1
RA 4
RA 1
RA
RA 1

1
10

10
33

10

V5631210

F 0W4 E2

F 0W4 E2

F 0W4 E2

F 0w4d E2

F 0OW4 E2

F 0W4 E2

F 0W4 E2

F 0w4 E2

F OW4 E2

F 0W4 E2

F O0W4 E2

F 0wWw4 E2

F OW4 E2

F OW4d E2

F 0W4 E2

F 0wW4 E2

F Ow4 E2

F 0W4 E2

F Ow4d E2

F 0w4d E2

F O0W4d E2

F OW4 E2

F OW6

F OWé

F 0wWe

F 0W6
7M M10OE2 85
0M M200E2 105
0M M 16E2 105
OM M 25E2 105
OM M100OE2 105
OM M 50El1 105
7 M 63E2 105
OM M 50E2 105
1M M200E1 105
OM M 25E2 85
5P G 63E2

ON K200E2 125
8N2K 50E2 125
ON K 50E2 125
ON K 50E2 125
1M K 50E2 125
ON K100E2 125

233

12 Date: 01/12/92

Item

R93

R84

R100,R102,R104,R54 ,R56 ,R58
R42

R1 ,R2 ,R3 ,R4 ,R5 ,R6 ,
R7 ,R8

R45 ,R48

R101,R103,R105,R62 ,R63 ,R64
R34 ,R36 ,R38

R69 ,R73 ,R77

R59 ,R60 ,R61 ,R99

R65 ,R89 ,R92

R40

R50 ,R51 ,R52

R72 ,R76 ,R80

R28 ,R29 ,R30 ,R90

R41 ,R44 ,R47

R39 ,R96 ,RS97 ,R98

R71 ,R75 ,R79

R70 ,R74 ,R78 ,R94

R66 ,R67 ,R68

R91 ,R95

R81 ,R82 ,R83

R85

R87

R88

R86

c117

Cc100,C127,C92 ,C96

c53 ,C74 ,C78

Cc109,C31 ,C39 ,C49 ,ce4

clos8

C131,C132,C133

C115

Cc43 ,C45 ,c47

c91 ,C95 ,C99

cl ,Ccl2 ,Cl24,c125,C126,C13 ,
cl6 ,c18 ,cl9 ,c2 ,c20 ,cz21 ,
c4 ,C5 ,C8 ,c85 ,c86 ,C87 ,
c88 ,C9

cl1 ,c3  ,C7

C101,C€102,C€103,C104,C105,C106,
Cl12,C113,C118

C110

Cl11
C107,C114,C116,C119
Ce0 ,C61 ,C63

€120,C121,C128,C129,C130,C137,
C138,C139,C140,C141,C142,C54 ,

c55 ,C56 ,C57 ,C58 ,C59 ,C62 ,
Ce65 ,Cé6 ,C67 ,C68 ,C69 ,C70 ,
c71 ,Cc72 ,C73 ,C79 ,C80 ,C81 ,
c82 ,C83 ,C84 ,C89 ,C90 ,C93 ,
c94 ,C97 ,Co8



Order number

V1137160

V1316211
V131627

Cl31646

V131712
C131720
V131752
V131754
V131758
V132597
V132618
V132624
V132631
V132632
V133076
V133082
V1340022
V1340162
V1340281
V134044
V134137
V1341431
V137537
€302108
V306100
V3131400
V313202
V3133691
V313392
V313393
V313470
V313472
V3139132
V3139134
V315310
V3153108
V345015
V346993
C347053
V3481024
C3481042
V3481118
V349637
V3620216
V3620226
V3673906
V3685506
V603593
V603643
V603644
V603646
V603649
V603693
V603694

Description

C COG MU 220P J500E2 125

D 1N4148
D BAV21

]

1N4007 R

ow4
OwWS
OW5S

ZEN DO7
ZEN
ZEN
ZEN 3V3 0WS
ZEN 15V  OWS5
BFQ63 N SS
BSS101 FN SS
BSS92 FP SS
BSS98 FN SS
BSS110 FP SS
ACC WSHR

ACC INSUL BUSH
7812
2990-12
2990-5
2940-5 LM
1201 LM
062I TL DIP8
74HCT4053 DIP1l6
CORE 3.7X 1.2X 3.5
CHOKE AX NS 9 UH
BNC FCT P 1 S50E
SMB MBT P 1 S50E
BNC ACC WHSR
MD JMP P 1
MD1 MBT P 3
FLT2 MBT P26
FLT2 MBT P34
DUBX1 MBT P 2
DUBX1 MBT 3 E1AU
TAB1 MBT 2.850.5
TAB1 MBT 2.850.8
WIRE 1.0 MM CU SN
SLE SHR 9.5 BLA
SLE SHR 6.0 BLA
W JUMP 0.6 .62
W JUuMP 0.51 12.5
W JUMP 0.51 30.48
WIRE UN GROUND
SMP-I AM3 X 6 D 84
SMP-I AM3 X 8 D 84
WASHER CRINKLE I M3
STANDOFF M3-14 INOX
RGB INPUT BNC
HEATSINK HYBRIDE
HEATSINK RGB POWER
SMD STEUN

SOLDERLUG RGB
ISOLATION HYBRIDE RGB
ISOLATION POWER RGB

2vs8
6V2
75V

OO O NONe!

TO5

T0220
T0220
T0O220
T0220
DIP16

LM
LM

[sejeoNeNel ool ol ol ol ch ol ol oNvEvEvEeN]

E1AU
E1AU
E1AU
E1AU
E1AU

I SN N N N S N
oo oo

w N
S S

SW DO35
SW DO35

D041

D035
DO35
D035
D035
TO72
TO92
TO92
TO92
TO92

T0220

gHw9Y XU

IsO
IsO

9600 01

01
01
01
00
02
00
00

234

Item

C10
c17
D23
D14

,Cl4
,Cé
, D24
, D17
D30 ,D31
D10 ,D11
D7 ,D8
D18 ,D4
D9

D20

D1 ,D2
D12 ,D13
Q1 ,012
Q4 ,05
Q10
Q11
Q7
0060,0120
0033,0043
U1l9
U20
Uleé
U221
Ulo
Ul7
Ull
0090
L7 ,L8
0072
J10
0073
0080
J17
J3
J13
Jl4
J19
0140
TP5
0074
0150
0038
D500
0110
0111
0037

IQ8

, U6

, U7

,J4

,J18

,J15

0032,0042,0101

0035

0034,0044,0102

0100
0070
0030
0040
0050
0071
0031
0041

,C143,C144,C145,C15

, D25
, D19
,D32
, D15

, D5

,D3

, 013
Q6

,U8
, U9
, L9

,J7

,J16

, D26
, D27

, D16

, D6

Q14
IQ9

,D28

, D21

Q2

, D29

, D22

Q3

’

’

’



Order number
V681024
V681025
V681026
V715895
V716543
V7508573
V752175

Description
SMD DIF.INPUT MPRD9600 01
SMD AKBMOD MPRDS600 $$$03
SMD SYNC.MOD. MPRD9600 04
HYBRIDE RGB MPRD 9000 00
PCB TESTPOINT
SMC SCREW ISOL.3.4-5.1 00
9000 01

PCB RGB AMPL.

Order number of a SMD DIF. INPUT : V681024

Order number
pP200033
P200043
P200049

P200053
P200055
pP200057

P200065
P200071
P200073

P200075
P200079
P2000S1
pP200093

P200095S
P200105

pP200121
P200129
p200381

P200387
P200399

P210013
pP210122

P210152

pP212006
P232004

pP232051

P232069
P232090

pP232091

Description

R# CE H 22E
R# CE H 56E

R#

R#
R#
R#

R#
R#
R#

R#%
R#
R#
R#

R#
R#

R#
R#
R#
R#

R#

CE

CE
CE
CE

CE
CE
CE

CE
CE
CE
CE

CE
CE

CE
CE
CE
CE

CE

H100E

H150E
H180E
H220E

H470E
H820E
H 1K

1K2
1K8
5Ké
6K8

jaofie oo siie o}

jast

8K2
22K

oo

H100K
H220K
H S56E
H100E

H330E

(S|

[ R S R S ]

[SY et}

q

F

F

0wl2
0W1l2
owlz

0wW1l2
0wlz2
0wlz

0wlz2
owlz
ow1lz

0wW12
0wl2
0w1l2
0wl2

0w12
owlz2

0wl2
0w1l2
0ow12
0wlz

0wWl2

05

1206
1206
1206

1206
1206
1206

1206
1206
1206

1206
1206
1206
1206

1206
1206

1206
1206
1206
1206

1206

C(S)CEC1CH1206C0G102J 50
C(S)CEC2CH1206X7R104K 50

C(S)CEC2CH1206X7R153K 50

c(s)
SMC (S) TRA

TACH3528

SMC (S) TRA
SMC (S) TRA
SMC (S) TRBB BFR92A

475M 16
BC849C

BC847B
BT2369

SMC (S) TRBB BFT92

S0T23

S0T23

2.35

DATE

Item

Ul

Ul2

us

Uli3 ,Ul4
TP1 ,TP2
0036
0010

Item
R11 ,R12

,U15
, TP3 ,TP4

01/12/92

,R17 ,R18 ,R5 ,R6

R127,R130,R135
R101,R106,R110,R115,R118,R123,
R125,R128,R129,R13 ,R132,R133

,R46 ,R54 ,R61 ,R7

,R72 ,R74

7

R103,R104,R112,R113,R120,R121,

R108,R179,R92 ,R97 ,R98 ,R99

R126,R131,R134,R29 ,R36 ,R43

R136,R19
R180

R66 ,R68
R51

R1 ,R2

R47 ,R55
R67 ,R70
R21 ,R22

,R62
,R73 ,R75

R100,R109,R117
R105,R114,R122,R14 ,R20 ,R45

,R8
,R31 ,R35 ,R38 ,R42

’

’

R102,R107,R111,R116,R119,R124,

R53 ,R60
R24 ,R28
R69 ,R71
R93 ,R94
R27 ,R34
R44 ,R48
R76 ,R77
R84 ,R85
R23 ,R25
R49 ,R50
R10 ,R15
Cl1 ,Ciz2
c1 ,cC10
c20 ,C24
c3  ,C30
c38 ,c4

c46 ,Cé6

c23 ,C28
C43 ,C45
c7

01 ,0Q10
Q6 ,Q7

Q4 .05

034 , Q35
Q13 ,014
Q25 ,026
Q38 ,039
016 ,Q23

,R82 ,R83 ,R90 ,RO1
,R95 ,R96

,R41

,R52 ,R56 ,R59 ,R63
,R78 ,R79 ,R80 ,R81
,R86 ,R87 ,R88 ,R89
,R30 ,R32 ,R37 ,R39
,R57 ,R58 ,R64 ,R65
,R16 ,R3 ,R4 ,RS

,C14 ,C15 ,Cl17 ,C18
,C13 ,Cl6 ,C19 ,C2

,C25 ,C26 ,C27 ,C29
,C32 ,C34 ,C35 ,C36
,C40 ,C41 ,C42 ,C44
,C8

,C31 ,C33 ,C37 ,C39

,011 ,Q12 ,02 ,Q3
Q9

Q36 ,Q37
, 018 ,Q19 ,Q20 ,Q21
(027 ,Q28 ,032 ,033
, 040 ,0Q41
, Q30 ,08

’



Order number

P232101
pP234013
pP234018
pP234047

P234055
P234099

P234127
P313290
P900897

Description

SMC (S) TRPNP BC859C 'S0T23
SMC (S)DIOZEN BZX84C4V7
SMC (S)DIOZEN BZV55C6V2
SMC (S)DIO BAV99
SMC (S)DIO BATS54
SMC (S)DIO 4148

SMC (S)DIZEN BZV55C5V1 DMM
CONMOBTE
PRINT - P1323897

Order number of a complete AKB : V681025

Order number

P200025
P200041
P200071
pP200073
P200085
p200087
P200089
P200097

P200109
P200111
P200113
p200121
pP200129
P200131
pP200137
P200145
P200453
P200465
p210013
P210122

P210211
pP210212
P210215
P210216
P215017BVC
P215101
P230030
P230061
P230488
pP232062
pP232115
p232122
P232128
P234040

Description

R# CE H 10E J Owl2 1206
R# CE H 47E J 0W12 1206
R# CE H820E J O0Wl2 1206
R# CEH 1K J 0wl2 1206
R# CE H 3K3 J O0OWl2 1206
R# CE H 3K9 J 0Wl2 1206
R# CE H 4K7 J 0Wl2 1206
R# CE H 10K J 0Wl2 1206
R# CE H 33K J 0Wl2 1206
R# CE H 39K J 0wWl2 1206
R# CE H 47K J 0Wl1l2 1206
R# CE H100K J 0Wl2 1206
R# CE H220K J O0Wl2 1206
R# CE H270K J 0Wl2 1206
R# CE H470K J O0Wl2 1206
R# CEH 1M J 0Wl2 1206
R# CE H 56K F O0Wl2 1206

R# CE H180K F OWl2 1206
C(S)CEC1CH1206C0G102J 50
C(S)CEC2CH1206X7R104K 50

C(S)CEC2CH1206X7R472K 200
C(S)CEC2CH2220X7R104K 200
C(S)CEC1CH1206C0G220J 200
C(S)CEC2CH1206X7R222K 200
C POMEPO330NF K5 50V

C(S)MKTFILM22NFJ25V C1812

)
SMC (S) ICCMOS 4053
SMC (S) ICLQUA TLO741
SMC(S)ICCOM LM219 S014
SMC (S) TRA BF622

SMC (S) TRFET BSS131 SOT23
SMC (S) TRNPN BCX56 S0T89
SMC (S)TRFET BSS192 SO0T89
SMC (S)DIOLED LsSs260

2.36

Item

Q15 ,Q17 ,Q22
D10 ,D11 ,D13
D48 ,D49 ,D50
D26 ,D27 ,D30
D37 ,D38 ,D39
D21 ,D22 ,D23
pi1 ,Dl2 ,D15
D19 ,D20 ,D24
D3 ,D32 ,D35
D45 ,D46 ,D47
D2 ,D4

J

S

Date: 01/12/92

Item

R25 ,R33 ,R40
R12 ,R18 ,R24
R13 ,R15 ,R17
R48 ,R55 ,R62
R66 ,R72 ,R78
R11 ,R3 ,R7

R21 ,R28 ,R36
R10 ,R2 ,R47
R65 ,R71 ,R77
R63 ,R68 ,R74
R44 ,R51 ,R58
R14 ,R16 ,R19
R1 ,R26 ,R34
R42 ,R49 ,R56
R43 ,R50 ,R57
R23 ,R31 ,R39
R27 ,R35 ,R70
R22 ,R30 ,R38
R20 ,R2S9 ,R37
c1 ,c5 ,C9

clo0 ,c1i2 ,cz2

c29 ,C30 ,C32
c4 ,C6 ,C8

c15 ,c18 ,c21
Cl4 ,C17 ,C20
c27 ,C31 ,C35
c22 ,C23 ,Cc24
c11 ,c3 ., cC7

€13 ,Cl16 ,C19
Ul ,U3 ,LUS5

U2 ,U4 ,Us

U7 ,U8 ,U9

Q11 ,05 ,08
Q12 ,06 ,Q9
Q10 ,Q4 ,Q7
QL ,02 ,03

D3 ,De6 ,D9

1024
D14

,D31
, D40

, D16
, D25
,D36
, D5

+R32

,R45
,R54

+R41
,R67

,R76
,R64
.R46

,C25
,C33

, 029
, D7

,D33
, D43

, D17
,D28
, D41
, D6

R4

,R52
,R6

+R5
,R73

,R79
,R69
,R53

,C26
,C34

, Q31
, D8

,D34
, D44

,D18
, D29
, D42
. D9

,R8

,R59
,R61

+R9
R92

,R93
,R75
,R60

,C28
,C36

’

’



Order number
P234046
P234087
P234099

P234203
P242012BVC
P313290
P900885

Description

SMC (S)DIOZEN BZV55C12
SMC(S)DIO BAV102
SMC(S)DIO 4148

SMC (S)DIZENBZV55C51DMMELF

PCB TESTPIN /V716543
CONMOBTE
PRINT - P1319885

Order number of a complete SMD SYNC : V681026

Order number

P200041
P200049
P200053
P200069
pP200073
P200074
P200077
P200081
P200089
P200095
pP200097
P200105
P200109
pP200111
pP200113
p200118
P200131
pP200143
P200145
P200363

pP200414
P200416
P200432
P200435

pP200442

pP206419
P206435
P210045
P210067
P210076
P210092
P210102
P210121
pP210122

P210137

Description

R# CE H 47E J 0wW1l2 12
R# CE HIO0E J 0W12 12
R# CE H150E J 0Wl1l2 12
R# CE H680E J O0W12 12
R# CEH 1K J 0wWl2 12
R# CEH 1K1 J OWl2 12
R# CE H 1K5 J 0wWl2 12
R# CE H 2K2 J OWl2 12
R# CE H 4K7 J 0wWl2 12
R# CE H 8Kz J 0Wilz 12
R# CE H 10K J OW1l2 12
R# CE H 22K J O0W1l2 12
R# CE H 33K J 0Wl2 12
R# CE H 39K J O0wl2 12
R# CE H 47K J 0Wl1l2 12
R# CE H 75K J 0wWlz2 12
R# CE H270K J OWlz2 12
R# CE H820K J 0W12 12
R# CEH 1M J OWl2 12
R# CE H 10E F OWl2 12

R# CEH 1K3 F OWl2 12
R# CE H 1Ké6 F 0Wl2 12
R# CE H 7K5 F OWl2 12
R# CE 10K F 0wl2 12

jas)

R# CE H 20K F 0W1l2 12

R# CE H 23K2 F O0Wl2 12
R# CE H 34K F OwWl2 12
C(S)CEC2CH1206X7R473K
C(S)CEC2CH2321X7R105M
C(S)CEC1CH1206C0G221J
C(S)CEC2CH1206X7R103K
C(S)CEC1CH1206C0G471J
C(S)CEC1CH1206C0G331J
C(S)CEC2CH1206X7R104K

C(S)CEC1CH1206C0G101J

06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06
06

06
06
06
06

06

06
06
50
50
50
50
50
50
50

50
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Item

D11 ,D13
D19 ,D20
D1 ,D10
D5 ,D7
D21 ,D24
TP1 ,TP2
J

S

, D15
,D22
,D12
, D8

, D27
, TP3

, D16
, D23
, D14

Date:01/12/92

Item

R22

R33 ,R67
R20

R73

R10 ,R2
R48 ,R56
R19

R34 ,R38
R21 ,R36
R29

R12 ,R30
R11 ,R3
R35

R65

R6

R13 ,R15
R31

R66 ,R74
R101

R77 ,R78
R87 ,R88
R76

R70

R40 ,R71
R41 ,R42
R51 ,R52
R100,R14
R28 ,R46
R63 ,R81
R90 ,R91
R45 ,R53
R23 ,R25
C18

cé6

Cl1

c7

c21 ,C33
C10

cl3 ,C14
c20 ,Cc22
c29 ,C32
Cc31

,R72

,R32
,R64

,R5

,R39
,R4

,R17

,R8

,R79
,R93

,R43
,R57
,R16
, R47
,R82
,R92
,R61
, R27

,Cl6
,C23
,Cé

+R37

.R69

+R9
,R68

,R80
,R94

,R44
,R58
,R18
,R54
,R83
,R97

,C17
,C24
,C5

, D17
, D25
, D2

,R7

,R75

, R85
,R95

,R49
,R59
,R24
,R55
, R84
,R98

,C19
,C27
,C9

,D18
, D26
, D4

,R86
,R96

,R50
,R60
,R26
,R62
,R89
,R99

,C2
,C28

!

’
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Order number

P210150
P210154
P212006
P212009
pP212018
P212024
P230030
p230103
P230328
P230422
pP230478
P230479
pP230488
P230580
p230617
P232004
pP232067
P232069
P232104
P234099

P234140
P313290
P900901

Description

C(S)CEC2CH1206X7R332K 50
C(S)CEC1CH1210C0G562J 50
C(S) TACH3528 475M 16
C(S) TACH3216 105M 16
C(S) TACH6032 106M 16
C(S) TACH7343 106M 35
SMC (S) ICCMOS 4053
SMC (S) ICCMOS 74HCT04
SMC (S) ICLQUA TLO641
SMC (S) ICHCT 74HCT08 S014
SMC (S) ICHCT 74HCT86 S014
SMC (S) ICHCT 74HCT221 5016
SMC (S) ICCOM LM219 S014
SMC (S)ICCOM LM211 508
SMC (S) ICHC 74HC4049 sS016
SMC (S) TRA BC849C
SMC (S) TRA BC857C
SMC (S) TRA BT2369
SMC (S)TRNPN BC847C SOT23
SMC (S)DIO 4148
SMC (S)DIOSCH LL101A
CONMOBTE

PRINT - P1335901

38

Item

Cc15
C34
C26
Cc25
Cl
clz2
us
U9
U4
U3
Ulo0
Ul2
Ul
u7
Ull
Q1
Q2
Q3
04
D1
D16
Dé
D15

,C8
,C3
,C30

, U5

,Ul4

,U13

, D10

, D17

, D7
, D4

, U6

, U2

. D11
,D18
,D8
. D9

,D12 ,D13

, D2

,D3

, D14
, D5

’
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2.1.6 SCHEMATIC DIAGRAM
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2.1.7 BACKBOARD CONNECTIONS

RGB AMPLIFIER Board Connector J3 is connected with BACKBOARD Connector J3 by a 26 pins Flat Cable.

J3 |signal J
m name to from|
1 +150 V &
2) +150 V @
3
4
5
6l
7]
8l
9 +80 V (or +40 V) @
10 +80 V (or +40 V) P

AR AR A AR A R A RS
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RGB AMPLIFIER Board Connector J13 is connected with BACKBOARD Connector J13 by a 34 pins Flat Cable.

J13 [signail -I
[ pinnd |name to from
1 RSUELIMADJ ©
2] GSUELIMADJ ©
Ki BSUELIMADJ ©
4 GND
5 RPICADJ ©
] GPICADJ ©
7 BPICADJ ©@
1| GND
9 RHILADJ ©
10 GHILADJ ©
11 BHILADJ ©
12 BKGADJ ©
13 GND
14 RLOLADJ ©
15] GLOLADJ ©
16] BLOLADJ ©
17 GND
18] |AKBOFF ©
19 EXT10FF ©
20 STCLSEL ©
21 HPOSPOL ©
22 VPOSPOL ©
23 RGBAMPOK ©
24 GENDIAGN oc/int © DEILMO
25 SINT/NAUTOSEL @©@
26 MVP D
27 GND
28] HFLYBP
29 GND
30 NVSP ©D
31 GND
32 HS/CSP ©D
33 GND
34| NMBLP ©
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2.1.8 CUSTOMIZED VERSIONS (OPTIONS)

The parts lists in this paragraph only show the differences between the standard RGB board and the customized
versions.

Components that are not mounted in the customized version are only referred to by the their item number (appearing
in the standard parts list); additional components in the customized version are referred to by their order number,
description and item number; for substituded components both the originals and substitutes are referred to by their

order number, description and item number.

RGB BOARD WITH TRIAX CONNECTORS

Order number of a complete RGB BOARD TRIAX : V5631212

V5631212

07 Date:01/12/92

Differences between RGB BOARD BNC V5631210 and RGB BOARD TRIAX V5631212 07

NOT MOUNTED

Item

0071

0073

SUBSTITUTES

Order Number Description Item

V603593 RGB INPUT BNC 01 0070 replaced by
V6035932 RGB INPUT TRIAX 01

V3131400 J BNC FCT P 1 50E 0072 replaced by
V313150 J BNT P 1 50E

V3685506 STANDOFF M3-14 INOX 0100 replaced by
V3685496 STANDOFF M3-12 INOX

RGB BOARD WITH TNC CONNECTORS INTERNALLY TERMINATED

Order number of a complete RGB BOARD TNC TERM : V5631213 07

V5631213

Date:01/12/92

Differences between RGB BOARD BNC V5631210 and RGB BOARD TNC TERM V5631213 07

SUBSTITUTES

Order Number Description Item

V603593 RGB INPUT BNC 01 0070 replaced by
V6035936 RGB INPUT TNC NLT 00

V3131400 J BNC P 1 50E 0072 replaced by
V313117 J TNC FCT P 1 50E
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RGB BOARD WITH TNT CONNECTORS INTERNALLY TERMINATED V5631214

* Order number of a complete RGB BOARD TNT TERM : V5631214 00 Date: 01/12/92
Differences between RGB BOARD BNC V5631210 and RGB BOARD TNT TERM V5631214 00

NOT MOUNTED

Item

0071

0073

SUBSTITUTES

Order Number Description Item

V603593 RGB INPUT BNC 01 0070 replaced by
V6035934 RGB INPUT TNT 00

V3131400 J BNC P 1 S0E 0072 replaced by
V313152 J TNT FCT P 1 50E

RGB BOARD WITH TROMP CONNECTORS INTERNALLY TERMINATED V5631217

Order number of a complete RGB BOARD TROMP : V5631217 04 Date:01/12/92
Differences between RGB BOARD BNC V5631210 and RGB BOARD TROMP V5631217 04
NOT MOUNTED

Item

0036

0071

0073

SUBSTITUTES

Order Number Description Item

V603593 RGB INPUT BNC 01 0070 replaced by

V6035932 RGB INPUT TRIAX 01

V3131400 J BNC P 1 50E 0072 replaced by

V313155 J BNT FCT P 1 S50E

V3685506 STANDOFF M3-14 INOX 0100 replaced by

V3685496 STANDOFF M3-12 INOX

RGB BOARD WITH BNC CONNECTORS FC722 COATING V5631910

Order number of a complete RGB BOARD BNC FC722 : V5631910 01 Date:01/12/92
Differences between RGB BOARD BNC V5631210 and RGB BOARD BNC FC722 V5631910 01

ADDED
Order Number Description Item

V395154 FLUORAD FC - 722 0200
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RGB BOARD WITH TNC CONNECTORS INTERN. TERM. H.SEAL V5631913

Order number of a complete RGB BOARD TNC TERM HSEAL : V5631913 00
Differences between RGB BOARD BNC V5631210 and RGB BOARD TNC TERM HSEAL V5631913 00

SUBSTITUTES

Order Number

V603593
V6035936
V3131400
V313117

ADDED

Order Number

V395166

Description

RGB INPUT BNC 01
RGB INPUT TNC NLT 00
J BNC P 1 50E

J TNC FCT P 1 50E

Description

HUMISEAL 1B31

Item
0070

0072

Item

0200

replaced by

replaced by

RGB BOARD WITH TNT CONNECTORS FC722 V5631914

Order number of a complete RGB BOARD TNT TERM : V5631914 00

Date:01/12/92

Differences between RGB BOARD BNC V5631210 and RGB BOARD TNT TERM V5631914 00

NOT MOUNTED

Item
0071
0073

SUBSTITUTES

Order Number

V603593
V6035934
V3131400
V313152

ADDED

Order Number
V395154

Description
RGB INPUT BNC 01
RGB INPUT TNT 00

J BNC P 1 50E
J TNT FCT P 1 50E

Description

FLUORAD FC - 722

Item
0070

0072

Item
0200
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RGB BOARD WITH TNT CONNECTORS INTERNALLY TERMINATED FC722 V5631915

Order number of a complete RGB BOARD TNT TERM FC722 : V5631915 00

Date:01/12/92

Differences between RGB BOARD BNC V5631210 and RGB BOARD TNT TERM FC722 V5631915 00

NOT MOUNTED

Item

0071
0073

SUBSTITUTES

Order Number
V603593
V6035937
V3131400
V313152

ADDED

Order Number

V395154

Description

RGB INPUT BNC
RGB INPUT TNT NLT 00
J BNC P 1 50E

J TNT FCT P 1 50E

Description

FLUORAD FC -

722

RGB BOARD CERAM. FC722 V5631916

Order number of a complete RGB BOARD CERAM. FC722 : V5631916 00

Item
0070 replaced by
0072 replaced by
Item
0200

Date: 01/12/92

Differences between RGB BOARD BNC V5631210 and RGB BOARD CERAM. FC722 : V5631916 00

SUBSTITUTES

Order Number

V137537

V1375370
V1341431
V1321940

ADDED

Order Number
V395154

Description

U 74HCT4053
U 74HCT4053
U 062I TL
U 072 TL

Description
FLUORAD FC -

DIPlé6
DIP1l6
DIP8
DIPS8

722

2 HX T

Item
u7,09,Ul1l replaced by
ul7 replaced by
Item
0200
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2.2 DEFLECTION BOARD

General
Following tasks are done by the deflection board:

- horizontal deflection

- vertical deflection

- quick degauss (resonant type)

- vertical magnetic field compensation

- axial magnetic field compensation

- generate parabolic waveforms for dynamic focus
- generate control or drive signals for other units

The deflection unit is very flexible:

- real multisync, autolock
- horizontal; 47 - 94 KHz (type I, MPRD9651) / 32 - 64 KHz (type II, MPRD9643)
- vertical:  40- 120 Hz

- equalizing pulses do not destabilize synchronization

- yoke impedances from 80 to 180 pH can be driven

- minimum hor. blanking : 3.2 ps

- minimum vert. blanking : 250 ps

- flyback pulse width of 2,6 +/- 0,1 us (120 nH yoke)

The deflection unit, together with the processor unit set up an intelligent deflection system that recognizes and locks
on different scanning systems.

In addition, several corrections to obtain a good image geometry are executed automatically.

If desired, the image geometry for a particular scanning can be adjusted or optimized by altering only 4
scanparameters on the keypad.

To achieve this, a microprocessor (68000) and a microcontroller (8031) are built in.
The microprocessor on the processor board does all the arithmetic, as well as the logic control, the 8031 integrated
with the deflection board only supports the microprocessor unit and has two major tasks:

- measure the frequency of horizontal and vertical scanning and send the data to the microprocessor unit

- generate 11 DC signals (digital-analog conversion with sample and hold) and some digital references for the
geometrical corrections, the dynamic focus and the magnetic compensation fields
(the data, necessary to generate the signals and references is sent by the microprocessor unit via a serial link)

If scanparameters change (or if the monitor is placed in another magnetic field), the 11 DC signals and the digital
references completely execute the adjustments on the deflection unit.

This means no trimmers on the deflection board have to be adjusted, even shift and linearity are adapted.
Anadjustable coil on the deflection board is factory tuned (centre frequency of the PLL), it does not require alignment.

After the initial start-up, the keypad is used to adjust the settings for one scanning system. From now on, the processor
will automatically adapt the settings for other scanning systems, only 4 settings on the keypad have to be entered for
superior image geometry.

Optional Deflection board versions are described in section 2.2.8 Customized Versions (Options)
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2.2.1 1I0PC DIAGRAM
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2.2.3 CIRCUIT DESCRIPTION
HORIZONTAL DEFLECTION
PLL Section (sheet 3 of 7)

The signal coming from the VCO (Q11, D509) is buffered (Q12) and frequency divided by 64 (U10).
The drivepulses for the power stage leave at U10, pin4.

As feedback signal, the falling edges of the horizontal flyback pulse (600V - 2us typ.) are used because flyback is
always present during deflection.

The horizontal flyback pulses are clamped to 180 V (D515), attenuated (R507, R40), inverted (U6); the rising edges
will trigger the phase comparator (US5).

Asreference signal for the phase comparator, the rising edges of the delayed horizontal sync pulses will be used. The
signal HS/CSP (processed horizontal or composite sync pulses) clocks the data FF (U13), Q* goes low, the constant
current source (Q18) starts charging C558 (= ramp generator).

If pin 6 of the comparator (U15) gets more positive than pin 5 (HDYNDLY). the data FF will be reset and Q* goes
high. The signal on pin 5 (U15)is the sum of a DC component (HPHASEADYJ), a parabola (bowing) and a sawtooth
(skewing), this means that the value of this signal can vary in accordance with the position of the spot.

If horizontal sync is present, the switch (U11, pin 10, 11) will be closed and the delayed horizontal sync pulses enter
the phase comparator (U5).

FI'(’(]N(’H cy correction

VCO frequency correct
When not triggered, the output of the PLL (U5) is floating. A rising edge on PCBin (pin 3) (hor. sync) will force the
output to 0V, arising edge on PCAin (pin 14) (flyback) will force the output to go +5V.

If the falling edge of the flyback pulse is virtually coincidental (less than 50 ns) with the delayed rising pulse of the
horizontal sync pulse, the output of the PLL (pin13) will be +5V for a very short time. This short pulse will restore
the charge that was dissipated in R54. R54 inserts a phase error but results in the fact that the phase comparator settles
outside the dead zone with correct VCO frequency. Correct VCO trequency inside dead zone would result in jitter.

Through the switch (U11, pin 1. 2) and R81 the pulse enters the low pass filter (U12, C33) with phase lead correction
(C27.R67). C556.D86,87 limit the frequencystep when scanningparameters change.

VCO frequency too low

If the falling edge of the flyback pulse is delayed. the output of the PLL (pin13) will be OV during the delay time.
As aresult the negative pulse will be integrated by the low pass filter and affect the VCO frequency because it was
not filtered out. The output of the opamp will rise (pulse arrives at the inverting input), this will result in a higher VCO
frequency.

VCO frequency too high

If the falling edge of the flyback pulse arrives too early, the output of the PLL (pin13) will be +5V until the rising
edge of the hor. sync pulse. As aresult the positive pulse will be integrated by the low pass filter and affect the VCO
frequency because it was not filtered out. The output of the opamp will lower (pulse arrives at the inverting input),
this will result in a lower VCO frequency.

Sync fail
Under normal conditions, the filter C13, R25 will not react because PCPout (pin 1) only goes down low during the

very short time interval between hor. flyback and hor. sync. If the time interval gets longer than 400ns, C13 will
discharge and the circuit made up of Ul and U2 will be activated.
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IC1,pin 3,4 and 5 were low. now also pin 2 gets low. the output (pin 1) goes high and U2 (both 4 bit decade counters)
are reset. As a result: - the switch (U1, pin 3. 4) will be closed

- QO - Q3 (of both counters in U2) go low

- U6 (pinl. 2) inverts the low into high and charges C15 through R39

- pin 9-14 (U1) are low, output of U1 (pin13) goes high

- inverter U6 inverts the low level into high and the switch (U11, pinl. 2) opens

Because the low pass filter was switched off too late (time necessary to discharge C13). it has to be restored to its
original value (before hor. sync was missing) by recharging the opposite amount (inverter U6 pin11.10) into the low
pass filter during the same interval of time. The duration is determined by C15, R39 having the same time constant
asC13,R25. The output of U1 (pinl) goes low and switch U11 (pin3.4) is opened again, ending the restore sequence.
Both switches (U1 1 pinl.2 and pin3.4) are now open, the input of the low pass filter is floating and the VCO will
oscillate on a fixed frequency.

Meanwhile U2 is counting flyback pulses; after 8 flyback pulses, Q3 (pin6) goes high, 2 flybackpulses later Q3 (pin6)
goes low again.

On the falling edge the other counter in U2 is clocked and QO (pin11) goes high. The output of the nor gate U1 (pin13)
goes low. Inverter U6 (pin8. 9) closes switch U1l (pinl, 2), the low pass filter is reconnected with the phase
comparator and the VCO can lock again.

The VCO needs some time to be able to lock, for this reason another 70 flybackpulses will be counted before Q3 (U2)
goes high. As long as U2.Q3 was low. pin3 of U1 was high and thereby disabling a new "hor. sync lost" sequence.

Three output signals of the PLL are used for driving other circuits:
- the DRIVEPULSE 50% DC (U10, pin4)
- the hor. flyback pulse SVpp
- PWMTRP. a signal to modulate the scanvoltage
-normally it is the inverted HFL YBP, but after start-up when deflection is still disabled this signal will
be the inverted DRIVEPULSE

Horizontal Output Stage (sheet 4 of 7)

The two deflection transistors (Q508, Q509) are driven by a single transformer (T500). This has several advantages:

- 1000 V transistors can be used because the flyback pulse is symmetrical against 0V

- storage time equalizing is obtained by use of identical, bifilar wounded secondary windings

- energy saving.
The deflectioncurrent (sawtooth) is generated by discharging C509 via the current sense (T502). the deflection yoke,
the pump (T503). and the power transistors (Q508, 509). During the first half of flyback (Q508, 509 go off after
storagetime), the energy in the deflection yoke will charge the flyback capacitors (C518,C513), the current will drop
to OA rapidly because of the increasing opposite voltage. During the second half of tlyback, the flyback capacitors
willdischarge (current goes in opposite direction) via the deflection yoke, the pump and the current sense transformer.
As soon as the flyback capacitors are discharged, the diodes (D501, D502) take over (= end of flyback).
The horizontal scan (left to right, spot is now on the left side) starts, the current through the detlection yoke drops
(scanvoltage forces current in other direction), little time before the current would be OA (spot in middle), the
powertransistors will be driven again by T500, C509 is discharging again.
The difference in storage time of the deflectiontransitors is automatically equalized by T500.
The fastest transistor (shortest storage time) will be oft first, and have a lower voltage over the b-e junction than the
slower transistor. A different voltage across the identical secondary windings of T500 will result in a current, as these
secondary windings are bifilary wound. The current is powered by the slower transistor, turning off itself rapidly.

Driving circuit for TS00

The base current of Q508,509 is determined by the energy stored in the magnetic field of T500. T500 operates in
flyback mode, when Q511 is blocked by the inverted drivepulse the energy in the magnetic field will generate current
in the secondary windings and drive Q508.509.

Base current modulation

The gate of Q510 is driven by a pulse width modulated signal. the pulse width is determined by HAMPLADJ and
the voltage over R508//C63 (TS00 primary current sense), the drivepulse will trigger the circuitry.

o
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When the drivepulse (duty cycle 50%) goes high:
- QI will conduct and C517 discharges instantly
- the output of the comparator (U18, pinl) will be low
- Q3 and Q510 will be on.
- the rising edge of the drivepulse is inverted by Q9. Q511 goes off, Q508,509 are on.
The resistors R505.506 make sure that both deflectiontransistors have equal base current (current drive).

When the drivepulse goes low:
- Q511 will be on, the current through Q510. T500 and Q511 is sensed by R508//C63
- the difference between the current sense signal and HAMPLAD) is integrated (U14, R77, C39)
- QI goes oft and the ramp across C517 starts
- Q508,509 are off after storage time (D504,505 ensure fast switch off)

As soon as the ramp across C517 exceeds the voltage across R94 the output of U18 (pinl) will be floating. Q3,510
will be off, Q4 is on. TS00 tries to prolong the current through Q511 and D508 until the drivepulse goes high again.
D15 ensures a minimum pulse width, to be sure Q508,509 are off during flyback.

Larger pulsewidth is obtained by a higher HAMPLADJ. This will force U14 pin1 to a higher level, the ramp will need
more time to exceed this higher level, Q510 will be on for a longer time, resulting in more energy stored in the
magnetic field of T500.

S-correction capacitors

For different frequencies and amplitudes an adapted value of the S-correction is required. C505 - C508 can be
switched in parallel with the main S-correction capacitor (C509).

This can be done by switching the fets (Q504 - Q507). These fets have common source, because the sources receive
flybackpulses, the gates are driven by optocoupler.

The flybackpulse is capacitively coupled (C503), D5 prevents discharging C24 after flyback, D6 limits the voltage
across C24 to 10V. D4 discharges C503 after flyback.

The 4 fets are turned on by the voltage across C24, the phototransistors inside the optocouplers are off if
HORCORRSELX islow. A highlevel of HORCORRSELO-3 will switch OFF the S-correction capacitors C505-508.
R8-11 limit the current through the fets after power up or switching.

Horizontal linearity coil

The premagnetization of the linearity coil (T503), regulating the horizontal linearity, is determined by the current in
the slightly coupled secondary.

The current is sensed by R259(negative polarity), this signal is compared with HLINADJ (a fixed positive DC-
voltage for a certain frequency and scan amplitude). Both signals are connected with the inverting input of U17, the
non-inverting input is connected to OV. The output voltage of U17 will regulate the base current of Q514, according
to the level of HLINADJ. If the current through the secondary of T503 is too high (low), the inverting input of U17
will be more (less) negative and the base current of Q514 and the current in the secondary winding of T503 will
decrease (increase). D52 protects Q514 against reverse signals.

To reduce ringing in the deflectionyoke, T503 is damped. During flyback D68 will be polarised inversely and there
will be no damping (spot is invisible during flyback, energy saving), immediately after flyback D68 will conduct and
the ringing will be damped by R528.

Horizontal shift

Horizontal shift is obtained by sending a DC-current through the horizontal deflection yoke, this current is powered
by T501. The primary of T501 is driven by a pulse width modulator.

After flyback, the DRIVEPULSE turns on Q2 during a very short time (capacitively coupled with C38). C516 is
discharged instantly, when Q2 goes off again C516 is charged by R93.

The currentin the primary of T501 is sensed by R512 and connected to the inverting input of U17,pin6. U17 integrates
the difference between the current sense signal and HSHIFTADJ. The ramp across C5 16 is compared with the clipped
outputsignal of U17,pin7. as long as the level of the ramp (U1 5,pin3) does not exceed the level of U15,pin2 the output
(U15.pinl) will sink current, Q21 is on and powering T501. As soon as the level of the ramp exceeds the level of
U15,pin2 Q21is switched off. C124 accelerates Q21 switch-on, R 141 accelerates Q21 switch-off, resulting ina lower
power dissipation; D37 limits inverse polarisation of Q21.
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The current pulsesin the secondary are rectified and buffered by C533. The voltage across C533 will force adc current
through the shiftchoke (L504), T503. the horizontal deflection yoke and the current sense (T502).

The shiftchoke (9.2mH) prevents the deflection current going through D511, T501 and C533.

This circuit can only shift the picture on the CRT to the left hand side.

By blanking the ringing. the picture will be a little to the right hand side. shifting to the left hand side will centre the
picture.

+B Modulation (HAMPLMODULATION)

The scanvoltage across C509 is powered by the + and -148V power supply.

The scanvoltage determines the scanamplitude and so the width of the image on the screen.

The scanvoltage is pulse width controlled.

The current through the deflection yoke is sensed by a current transformer (T502). The hundredth part of the
deflectioncurrent flows through the secondary of T502 and is rectified by D36.38.41.44 (full-wave rectifier).
T502 forces the current to flow. independent from the voltage drop over the diodes and R513.514,515. The voltage
across R513 is a measure for the average value of absolute value of the deflection current, the ripple is attenuated
by C79, R154 and C78. The smoothed signal is connected to the inverting input of Ul4(pin6), together with
HDYNAMPL (east-west and trapezium), the non-inverting input (pin5) receives HAMPLADJ. The opamp (U14),
compensated by C515,R509 and C522 R510, amplifies the difference between both signals. The outputof U 14 (pin7)
is connected via R127,C82 (smoothing), D34 (+5V clamping) and D29 (-0,7V clamping).

Arising edge of PWMTRP (= inverted HFLY BP) will switch on Q6 shortly, discharging C514, the voltage at pin6
of the comparator (U18) will be 0. the output of U18(pin7) will be high, powering the horizontal deflection output
stage. As soon as the ramp across C514 exceeds the level on pin5 (U18). the output of the comparator (U18,pin7)
will go low and the horizontal output stage will not be powered any more.

On +A (+148V) powerfailure. the +15V will charge C514 to limit the duty cycle to a safe value; D14.17 protect U18
against overvoltage.

As soon as U18.pin5 goes high:

on the +148V side - Q20 will go on
- the gate-source capacitor of Q512 will be discharged by Q19 (Q512 goes on)
- Q19 will go on during discharging
- Q15 will go off

on the -148V side - Q25 will go on
- the gate-source capacitor of Q513 will be charged by Q24 (Q513 goes on)
- Q24 will go on during charging
- Q26 will go offt

As soon as U18.pin5 goes low:

on the +148V side - Q20 will go off
- the gate-source capacitor of Q512 will be charged by Q15 (Q512 goes off)
- Q15 will be on during charging
- Q19 was off already

on the -148V side - Q25 will go off
- the gate-source capacitor of Q513 will be discharged by Q26 (Q513 goes on)
- Q26 will be on during discharging
- Q24 was off already

The signal PWMTRP goes high, immediately after flyback.

Only the +148V side will be described, the -148V side is identical.

Q512 goes on, D502 is conducting (always after flyback). the full+148 Vdc stands across L500, the current through
L500 starts from 0 and increases. Little later, Q512 is switched off and the current through L500 remains stable going
through D502 and D510. Before the deflectioncurrent becomes 0, Q508,509 will go on, the current forced by L500
now goes through Q509,D510. When Q508,509 are off again, flyback starts and the current forced by L500 will help
charging C513 (first half of flyback). The energy from the powersupply, first stored in the magnetic field of T500
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will now be transferred to C513. When C513 discharges (second half of flyback) the energy from the powersupply
will be stored in C509. in this way the scanvoltage is sustained.

However. the high amplitude of the flybackpulse (voltage across C513) will inject a current through L500 in the
opposite direction. Near the end of flyback. the sense of the current through L500 changes and C521 will charge to
148V. Once C521 is charged to 148V. the internal diode of Q512 will conduct and energy will be delivered to the
+148V power supply. This means that not all the energy stored in L3500 will be used to sustain the scanvoltage.
The charging of C521 has an important advantage. when Q512 is switched on again (shortly after flyback C521 is
still charged) the fet will not dissipate because it has the same voltage on drain and source. When Q512 is switched
of rapidly. the drainvoltage will only be a little smaller than the sourcevoltage and power losses by switching will
be very small.

Another target of C512 is to reduce the slew rate of the drainvoltage. When Q512 is switched off, D510 will conduct
and the voltage at the drain drops to OV. All this happens during active video, via the parasitic capacitance of L500
an oscillation in the deflection current could be provoked but it will be attenuated by C521.

Vertical Scanfail Detection (VSCANFAILDET) (sheet 3 of 7)

The symmetrical sawtooth VFEEDBACK is clamped by D43 to limit the negative alternations to 0.3V, C91
eliminates noise. R170, R180 give positive feedback, due to hysteresis the signal on U22 pin 8 will need minimum
amplitude to switch the output U22,pin14 to low or high. If the VFEEDBACK is ok, a square wave will be present
at U22, pin14. This square wave is capacitively coupled (C84) to the rectifier D40, D45 and C94.

If the vertical deflection is ok, C94 will be charged, Q28 is on, NVDEFLOK is low.

If the vertical deflection fails, Q28 will be off, NVDEFLOK goes high limited to 5V by D47, HWBLANK goes high,
Q34 goes on, via D51,R210 Q29 is switched on and HWEHTDIS (on the processorboard connected to the +5V by
R86) goes low. Led D518 will light, via D59 GENDIAGN goes low, the microprocessor will order a diagnose. Q34
shorts VP to ground, this to prevent the AKB-circuitry from interfering with HWBLANK.

Horizontal Scanfail Detection (HSCANFAILDET)

HAMPLSENSE is used to detect HSCANFAILDET. This is a smoothed signal, coming from the horizontal current
sense. This signal is smoothed again by R178,C87. If the signallevel on U22, pin5 exceeds the signallevel on U22,pin4
the horizontal deflection amplitude is considered to be normal; U22,pin2 (=HDFLOK) will be +5V. (limited by the
internal protection diode of U11,pin6); Q27 will be on.

If the horizontal deflection fails, HDEFLOK goes low, Q27 will be off, via D48,R210 Q29 is switched on,
HWBLANK goes high. Q34 goes on and HWEHTDIS (on the processorboard connected to the +5V by R86) goes
low. Led D518 will light, via D59 GENDIAGN goes low, the microprocessor will order a diagnose. Q34 shorts MVP
to ground, this to prevent the AKB-circuitry from interfering with HWBLANK.

0\'(,’I'Cltl'l'(.’)l[p"Ol(’Cff()Il

The signal HAMPLSENSE is also used for the overcurrentprotection. If HAMPLSENSE exceeds the signallevel of
U22,pinl0 it means that the amplitude of the horizontal deflection current is too high. In this case, U22 pin13 will
go low, C75 will be discharged instantly, SOFTSTART is pulled to ground. C82 will be discharged (see also
deflection board sheet 4 of 7 HAMPLMODULATION and the paragraph +B Modulation ) via Q42,D88, reducing
the pulsewidth and the horizontal deflectioncurrent.

Soft Start

During power up. aslongas the +15V doesnotexceed 10V yet, Q23 will be off, Q22 will be on, C75 can not be charged
and the pulsewidth (=horizontal amplitude) is limited.When the + 15V exceeds 10V, Q23 will be on, Q22 will be off
and C75 is charged slowly by R153, Q42 will go off slowly a little later, the horizontal amplitude can now increase
gradually, controlled by HAMPLSENSE.

Power fail
As soon as the +15V power supply drops below 10V, Q23 will be oft, Q22 will be on discharging C75 rapidly, the
pulsewidth drops to a low level. the deflectiontransistors Q508,509 will dissipate little power, the amplitude of the

flybackpulses are reduced to a safe level. In case that, due to powerfail, the base current modulation circuit would
not be triggered in a proper way. the deflectiontransistors Q508.509 will not be damaged or destructed.
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VERTICAL DEFLECTION (sheet 6 of 7)

The vertical deflectioncoil is connected to a class AB push-pull amplifier. The powertransistors Q501,503 are driven
by Q500.502. Physically the vertical deflection has a separate ground (GNDVDEFL), however, it is electrically
connected with the common ground of the deflection board.

The vertical deflectioncurrent is sensed by R524//R525.

| | | SV DRIVEPULSE
oV
— ON
OFF Q511
.: — ~@— effective duty cycle
| ' —————— ON
]
_ N e OFF Q510

‘ ) ¢ DEFLECTION
/ \/ V ) CURRENT
—

l\\ f\ I\\ \ I\\ ’ l, Q508,509

> _—I U18, pin7

j—\__j—\__ Vp Q512
 —

\ . / \\/ 1 L500

figure 2.14 : horizontal deflection waveforms
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The ramp for the vertical deflection is generated by charging C542 with a constant current. The constant current is
generated by U30.pin 8 and R252. C542 is discharged by U33 pinl.15 during the high level of VP.

Just before vertical retrace. the inverted VRAMP (U30.pin14) is sampled by U33: the difference between the sample
and VAMPLADI is integrated by C545 to obtain a symmetrical sawtooth with amplitude VAMPLADJ.

The signal NVSP, coming from the SYNC&SCALING module is processed by U34. resulting in a stable SAMPLEP,
even with distorted or absent NVSP,

(sheet 3 of 7)

The falling edge of SAMPLEDP triggers U13. Q goes high (=VP). Q* goes low (=NVP). Q13 goes off, C557 charges.
as soon as the voltage across C557 exceeds the voltage on U22(pin7) (determined by AKBREMOVADIJ) U13(pin
13) goes low. The duration of VP is determined by AKBREMADIJ and used to start the retrace.

(sheet 6 of 7)
During retrace the signal VP will be high: - switch U33 pinl5.1 will be closed
- C542 will discharge immediately
- Q36 will be on and discharge the gate-source capacitor of Q516
- Q516 will be off.
- the current through the deflection coil will continue through the internal
diode of Q517; the voltage on the drain of Q517,516 is now 150V
- the current through R521 turns on Q35, Q517 is closed by Q35
- the 150V power supply is used to achieve a fast vertical retrace.

After retrace the signal VP will be low:

- Q33 will be on. Q35 will be off
- Q517 will be off, Q36 will be off, charging the gate-source capacitor of Q516
- C542 will be charged again, the vertical ramp starts

RESONANT DEGAUSS (sheet 7 of 7)

The -148Vpp is added to the +148V by C539, D100 and D101. C536. C544, C554 and C553 are charged to
approxima-tely 300V in a few seconds.

When the pP orders to degauss, NDEGENP goes low during 50ms typical, Q30 goes off. As soon as VMIDP gets
positive (>0.7V) U28(pin2) goes high (this happens during the second half of the vertical scan) (positive feedback
with R244 keeps U28(pin2) high until NDEGENP* goes high). Q40 turns on Q520 starting the degauss cycle.

I I VSP

NVSP
>
! SAMPLEP
' determined by AKBREMOVAL
VP

:/—i\ VRAMP

sample is taken 7 !
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/\ E P »

figure 2.16 : vertical deflection waveforms




Degaussing is obtained by driving adamped alternating current through the degauss coils. The degauss coils, together
with R517//D516//D517, switch Q520//D519 and C536//C544 set up a resonant circuit.

As the degausscurrent increases (C536,544 discharge). the voltage across R517 gets more negative, U28(pinl)
remains low. After being discharged completely. the two capacitors will be recharged (opposite polarity), forced by
the energy in the magnetic field of the degauss coil. The current drops to 0 (max. voltage across C536,544) and
becomes negative, resulting in a positive voltage across R517. U28(pinl) goes high, the rising edge forces U28
(pin14) to a low level for a short time. Q37 goes on, the current through the primary of T504 turns on Q521, C553
will deliver a supplementary charge for C536.544 stimulating the oscillation.

Half a period later. the current drops to 0 again (max. voltage across C536.544) and becomes positive again, resulting
in a negative voltage across R517. U28(pinl) goes low. the falling edge forces U28 (pin13) to a low level for a short
time. Q41 and Q522 go on. C554 will deliver a supplementary charge for C536,544 stimulating the oscillation.
The two chargepumps improve the quality factor of the oscillation.

VERTICAL WHITE UNIFORMITY ADJUST (VWHUNAD]I)

The degauss coils are also used for VWHUNADI. The current for VWHUNADI is powered by the -6.3V power
supply and sensed by R517. The difference between the voltage across R517 and VWHUNADI is integrated.
U31(pinl) drives Q515.

During degauss, the emitter of Q40 will be at +10V, via D69.R261.255 the inverting input of U3 1(pin2) will be high,
U3 1(pinl) will go low and Q515 will be off, disabling VWHUNADJ and protecting Q515 against overdissipation.

AXIAL WHITE UNIFORMITY ADJUST (AXWHUNADJ*)

The AXWHUNAD)J is obtained by sending a current through the AXWHUCL. AXWHUNADJ* drives the non-
inverting input of U3 1(pin6). The current through AXWHUCL is sensed by R522 and fed to the inverting input
U3 1(pin6) via R270. The difference is integrated and buffered by Q518,519.

During degauss AXWHUNADI is disabled to obtain a complete demagnetization of the CRT. During degauss the
emitter of Q40 will be at +10V, Q39 will be on, fet Q38 will be on and the non-inverting input of U3 1(pin5)isat OV,
the current through the AXWHUCL drops to 0.

MICROCONTROLLER (sheet 2 of 7)

The microcontroller (8031 - 8 bit) only executes minor tasks, the major work is done by the microprocessor (68000
- 16 bit) on the processorboard.
The microcontroller controls several functions:

- DAC refresh, demultiplexer

- frequency (hor. & vertical) measurement

- checking hor. & vert. deflection

- degauss

- S-correction switching

- trimdac driving

- generate an interrupt when frequency changes

The pcontroller and pprocessor are linked by a serial line (SCL. SDA), the pprocessor is the master.

D82.83 and R237.231 protect the serial line against possible peakvoltages.

The watchdog (U32) controls if MUXA 0 (U32,pin3) is addressed regularly, if not, U32 pin2 will go high resetting
the pcontroller.

The EPROM (U511) containing the program is addressed by the pcontroller via a latch (U23). This is necessary
because the databits 0-7 are multiplexed with the addressbits 0-7. When addressing the EPROM, the lower byte of
the address is latched in U23, the higher byte of the address is connected directly to the EPROM. When U511,pin22
is set high by the pcontroller, the data will be present on the databus.



DAC refresh, demultiplexer (sample and hold)

Sending data to the DAC is done by putting the data on the databus and latching it with U24. This latch is activated
by addressing 8001H, addressbits 0,15 must be '1', WR* (U510.pin16) must be '0"; U29,pin6 goes low. The data is
transferred to U512, the DAC generates a current according to the data on the input (U512,pins 5-7). The current is
converted in a DC voltage by U27,pin1 and enters the demultiplexer U16. The outputchannel of the demultiplexer
is selected by MUXAO-MUXA3 (16 outputs, 12 used), MUXEN enables the demultiplexer. As the multiplexer is fed
by +15V (U16.pin24), these signallevels must be converted to +15V, this is done by U509, R201,214,219,207,197.
The demultiplexer scans the sample and hold circuits, the RC-networks are buffered by an opamp with high
impedance.

For HAMPLADJ, two signals are used. one devided by 100 and added to the other. This gives a "slow" (fine) and
a "fast" (coarse) HAMPLAD].

HORAMPLADJ, AKBREMOVADJ, VLINADJ*, HDFTILTADJ*., VAMPLADJ, VSHIFTADJ* and
AXWHUNADIJ* are rescaled after buffering.

Frequency (hor. & vertical) measurement

The frequency measurement is triggered by NV SP and HFLYBP, generating an interrupt (U510, pin12 U510,pin15)
The frequency is calculated by the pcontroller; when requested, the calculated data is sent to the pprocessor for further
processing. If scanparameters change during frequency measurement, HDEFLLOCKED (U510,pin13) will go low,
cancelling the frequency measurement.

Checking hor. & vert. deflection

In the fault indicator on the front panel lights up, the operator can check the diagnosis on the keypad. The piprocessor
will ask the pcontroller to check the signals HDEFLOK (U510,pin7) and NVDEFLOK (U510,pin8) and report their
status.

Degauss

A degauss request is sent to the pcontroller (via the serial link), NDEGENP (U510,pin14) goes low (50 ms).
S-correction switching

The pprocessor orders the pcontroller to activate HSCORRSELO-3 for optimal horizontal S-correction. The
calculations to determine optimal S-correction are done by the uprocessor. During start-up U26,pinl goes low, all
S-correction capacitors are active to protect the fets Q504-507.

MULTIPLIERS (sheet 5 of 7)

For horizontal and vertical dynamic focus. parabolic waveforms, synchronised with horizontal and vertical deflection
are required.

For vertical linearity adjust, east-west correction and bowing, a parabolic waveform synchronised with the vertical
deflection is required, for vertical S-correction a third order waveform is required.

These second and third order waveforms are generated by multiplier circuits.

U503, U504 and U507 are four-quadrant multipliers, they are followed by an opamp for good operation (U3, U4).
U503 squares the inputsignal VRAMP, connected to the inputs (U503, pin8,12). The complementary outputsignals
(U503,pin2,pin14) are connected to an opamp (U4,pin3,2).

U507 multiplies the difference between HFEEDB2 (U507,pin4) and HFEEDB1 (U507,pinl12) (HFEEDB2 -
HFEEDBI1 = ramp). An additional signal HDTILTADJ* is connected to U507,pin9; it allows tilting of HPARAB.
The complementary outputsignals (U507,pin2,pin14) are connected to an opamp (U3,pin3,2).

U504 multiplies (VRAMP*) by (VPARAB - VPARABMAX), VLINADJ* allows vertical linearity adjust; the
complementary outputsignals (U504 .pin2,pin14) are connected to an opamp (U4,pin5.6).

During flyback or retrace, it is undesired to let the parabolic waveform pass to other circuitry, this would result in
unnecessary transients causing distortion.
The output of U4 pinl is connected to switch U8,pin2; as long as SAMPLEP is low, U4,pin1 is connected to U7,pin3
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and VPARAB equals VRAMP:. SAMPLEP. going high just before vertical retrace, will charge C47 via D16,R105,
U8.pinl0,11 go high, U8.pin15 is floating, VPARAB remains on the same level, driven C43 (track and hold circuit);
C510 is charged by U7.pin 1 via U8 pin13.14. 10us later, SAMPLEP goes low again, C47 will discharge via R95
and after approximately 15usec (time for VRAMP to end retrace) the switches are in the original position again. The
sample and hold circuit U8.C510.U7 holds VPARABMAX. this signal is required to compose VSCORR. (VSCORR
must not affect vertical amplitude).

The output of U3.pin| is connected to switch U8.pin5; as long as HFLYBP is low, U3,pin1 is connected to U9,pin3,
HPARAB equalsatilted parabola. HFLY BP, high during flyback, willconnect U9,pin3 with C512 via U8,pin4,3.C512
is charged by U9.pin7 via D8 (peak detector). The peakdetector is triggered by HFEEDB2; only during the first half
of the scan HFEEDB?2 will be negative, Q5 will be off for a short time and C512 will be charged to the peak level
of U3.pin1 (during the second half of the scan HFEEDB2 is OV, Q5 is on and the peakdetector is disabled), this means
that when HFLYBP goes high. U9.pinl will be preset to the startlevel of the next parabolic waveform (equal to the
startlevel of the previous parabolic waveform).

Dynamic Focus disable during vertical retrace for stable AKB

NMBLP goes low during horizontal and vertical blanking.

C59 will not discharge sufficiently during horizontal blanking, however, during the vertical blanking Q7 will be off
during a longer time, U8,pin9 will go high. HPARAB will be preset to the maximum value of the previous parabolic
waveform, during vertical retrace HPARAB is kept constant to ensure stable AKB measurements.

Trimdac

All signals used for geometry correction are keypad controllable, a software controlled trimdac (U508) trims the
signallevels. The serial communication between the trimdac and the pcontroller is controlled by SDI (U508,pin20),
CLK (U508.pin17) and LD (U508.pin16). These pins are connected to the databus of the pcontroller via a latch
(U26.pin12.13,14 see sheet 2 of 7). NPR (U508,pin7) resets the trimdac after start-up until pcontroller takes over
control. The trimmed levels are buftered by U19, HDFPARAB (U19,pin1) is the AC coupled rescaled HPARAB;
VDFPARAB (U19.pin7) is the summation of the rescaled VPARAB with the rescaled VRAMP; HDYNAMPL
(U19,ping) is the summation of the rescaled VPARAB with the rescaled VRAMP; HDYNDLY (U19,pin14) is the
summation of the rescaled VPARAB with the rescaled VRAMP and HPASEADI.
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figure 2.18 : DEFLECTION board solder side




2.2.5 PARTSLIST

17" VERSION

Order number of a DEFLECTION BOARD 32/64 KC MPRD9643: V5631235 20 Date:01/12/92

Order number Description Item
V1011369 R CFFH 1K J 0W25 R526
v101200 R MF H 1lE J OWS R501,R502,R503,R504
V101207 R MF H 3E9 J OWS R508
v101208 R MF H 4E7 J OWS R531
v101212 R MF H 10E J O0WS R500,R517
v1012129 R CFFH 10E J OWS R533,R535
v101214 R MF H 15E J OWS R530
V101216 R MF H 22E J OWS R523
V101223 R MF H 82E J OW5 R539
V101228 R MF H220E J OWS R527
V101248 R MF H 10K J OW5 R520
V101252 R MF H 22K J O0OWS R509
V101256 R MF H 47K J OWS R519,R537
V101260 R MF H100K J OWS R507,R521
v101262 R MF H150K J OWS R532
V101504 R MF H 2E2 F 0W4 E2 R524,R525
V101513 R MF H 12E F 0W4 E2 R513
V101517 R MF H 27E F OwW4d E2 R514,R515
V101539 R MF H 1K8 F 0wd E2 R510
v101548 R MF H 10K F O0wd4d E2 R539
V101568 R MF H470K F O0wd E2 R511
V102300 R MF H 1E J 2W5 R505,R506
v102312 R MF H 10E J 2W5S R534,R536
V102330 R MF H330E J 2W5 R528
V102349 R MF H 27K J 2W5 R518
V102915 R MF H 18E J 1W6 R512
v102924 R MF H100E J 1wé R516,R522
V1114005 C EL RA 47M M200E3 105 C549
V1114169 C EL RA 10M M350E2 105 Cc550,C552
V1114689 C EL RA 470M M 16E2 105 Cc502
v111476 C EL RA 4M7M400E2 105 C553,C554
v111489 C EL RA 470M M 35E2 105 Cc548
V1114932 C EL RA 4M7M 50E1 105 C551
V1114972 C EL RA 100M M 10E1 105 C560
v1115109 C EL RA 22M M 25E2 105 Cc500,C501,Cc504,C547
V111681 C EL BRA 22M M 25E2 85 C559
v111725 Cc COG MU INSK200E2 125 C521,C527
V112090 C CE DI 47P K102E3 HV C538
V1120901 C CE DI 100P K102E3 HV C503
V112683 C N750MI 22P GS500E2 C511
v1127020 C X7R MU 10N K200E2 125 C562
V1127040 C X7R MU 4N7K200E2 125 C555
112825 C CE DI 1IN S400E2 C539
V114051 C POMERA 560N K250E9 85 Cc530,C534
V1140584 C POMERA 2M2K400E11 85 C536,C544
V114082 C POMERA 22N K 63E2 85 C542
v114088 C POMERA 100N K 50E2 85 C512,C523,C524,C525,C526,C528,
c529,C531,C532,C535,C537,C540,
C541,C545
V114092 C POMERA 470N K S50E2 85 C510
V114099 C POMERA 3M3M 50E2 85 C533,C543,C556

2.64



Order number

V115006
V1150652
V1150692
V1150712
V1150722
V1150762
V115159
V11516l
V115162
V115167
V116304
V1314182
V131426
V131432
Cl31646
V131662
v131688
V131729
V131776
v131827
C131907
V131914
V131930
V131954
V131956
V132024
V132209
V132500
V132501
V132554
V132555
v132568
V1325791
V1325841
V132592
V132602
V132603
V132614
V132615
V132620
V132625
V132630
V1327680
V133005
V133012
V133076
V133082
V133084
V133086
V1340100
V1340131
V134044
V1341070
V1342060
V134259
V1372322
C302108

Description

C PPMERA 12N J102ES HV
C PPMERA 120N K250E6

C PPMERA 270N K250E9

C PPMERA 390N K250E9

C PPMERA 470N K250E9

C PPMERA 1M K250E1l1

C PP RA 680P J100E2 85
C PP RA 1IN J100E2 85
C PP RA INS5J100E2 85
C PP RA 4N7J 63E2 85
C PP RA 6N8H 63E2 85
© BC559C P SS TOS2

Q BC337 N S5 TO92

Q BC161-10 P P TO39

D 1N4007 R DO41

D LED D3 T RED

U 521-4 TLP DIPl6 P
D ZEN 4Vv7 OWS5 C DO35

D ZEN 180V 0WS5 C DO7

D BB212 VAR TO092

D BY584 R SOD61A
D BYW96E AFSR S0D64
D SB130 SCH F126

D BYV27-200 R SOD57
D MUR10120E UF R T0220
D VSK340 SCH

Q TYN1004 TH P T0220
Q MPSA44 N SS TO092

Q BC327-25 P SS TO92

Q BC546B N SS T0S2

Q BC556B P SS TO92

QO MIW16010A N P T0247
Q BD651F DN P SOT186
© BD652F DP P SOT186
Q BUT12A N P TO0220
© IRF510 FN P T0220
Q IRF520 FN P T0220
O IRF620 FN P TO0220
QO IRF9620 FP P TO0220
Q IRF530 FN P T0220
Q IRFD9110 FP P DIP4

Q IRFD110 FN P DIP4

U 08 DAC DIP16 M
Q ACC INSUL SIL T0220
Q ACC HTSNK TOS

Q ACC WSHR TOS

Q ACC INSUL BUSH T0220
Q ACC HTSNK TO92

Q ACC HTSNK TO220
U 7815 TO220 P
U 2990-15 LM T0220 P
U 2940-5 LM TO220 P
U 1595 MC DIP14 M
U 5407 DIP14 M
U 8840 DAC DIP24 I
U 80C31BH 12MDIP40 I
CORE 3.7X 1.2X 3.5

2.65

Item

C513,C518
Cc505

Cc506

C509

C507

Cc508

C516
C514,C517
C558
C515,C522
C557

0523

Q518

Q514
D516,D517
D518

U506
D506, D507
D515,D520
D509
D513,D514
D519
D500,D503,D508
D510,D512
D501,D502
D504,D505,D511
0520

Q515

Q519

Q500

Q502
0508,0509
0503

Q501
Q521,0522
Q504
Q505,0506
0513,0516
0512,0517
Q507

Q510

Q511

Us12

0070

0100

0101

0094

0060
N500,N501
Us00

U501

U502
Us503,U0504,U0507
U509

Uus08

U510

0170



Order number

V3061564
V306410
V306701
V306726
V306800
V306860
V311061
C3132531
V3133042
V3133047
V313525
V3139133
V315332
V342168
V3481064
V3620146
V3620206
V3620216
V3620226
V3620246
V3661026
V3661106
V3673896
V3673906
V367650

V5681931

V6030963
V6030964
V603569
V6035692
V6036112
V603695
V603731
C671005
V681019
V716543
V775039
V775332
V775333
V775335

Description

CHOKE AX NS 1 MH

COIL DYN LIN 6630A 00

TRF DRIV AT4043/ 89

TRF CURR AT4043/ 47

ACC INSUL HC49
12.000000 MHZ

ACC HLDR D3 P1 TS H 6.5

U0.6 FBT P28 EI1AU TLP

MNL R MBT P 2 AU

MNL R MBT P 9 AU

EUR3C MBS P64 E1C2 Sl1.6

DUBX1 MBT P 4 E1lAU

SLDRLUG SCR 1TAG D4.2 L26

WIRE AWG24 UL1007 WHI Y

W JUMP 0.6 17.78

SMP-I M2.5X10 D 84

SMP-I AM3 X 5 D 84

SMP-I AM3 X 6 D 84

SMP-I AM3 X 8 D 84

SMP-I AM 3X12 D84

NUT DIN934 I M3

NUT DIN934 I M2.5

WASHER INOX M2.5DIN137 Y

WASHER CRINKLE I M3

MOUNTING BRACKET

SOFT DEFL.32/64KC 9600 00

CAPTIVE SCREW SPRING 01

CAPTIVE SCREW M3 X10 00

[ T P P N I

KLEM TRANSISTOR 3L 00
KLEMTRANSISTOR 2L 00
HEATSINK DEFL 20H 03
ISOLATION DEFLECTION 01
PCB CLAMP MPRD9000 01
CH 9.2 MH 00
SMD DEFLECT. MPRD 9600 10
PCB TESTPOINT 05
COIL WH-YEL-BLA-BLA

T DRIVER DEFL 9000 00
T SHIFT DEFL 5000 00

CHOKE POWER DEFL. 9000 00

2.66

Item

L501,L505
T503
T504
T502
0120
Y500
0160
0080
J501,J502
J504
J506
J505
0130
0036
R538
0140
0037
0038,0090
0091
0092
0095, 0150
0142
0141

0039,0093,0151

0031
U511
0033
0032
0040
0050
0030
0035
0152
L504
0010
0020
L502
T500
T501
L500,L503



20" VERSION

Order number of a DEFLECTION BOARD 47/94 KC MPRD9651 : V5631230 19 Date: 01/12/92

Order number Description Item
V1011369 R CFFH 1K J O0w25 R526
V101200 R MF H 1E J OWS R501,R502,R503,R504
v101207 R MF H 3E9 J OWS R508
v101208 R MF H 4E7 J OWS R531
V101212 R MF H 10E J OWS R500,R517
V1012129 R CFFH 10E J O0OW5 R533,R535
V101214 R MF H 15E J OWS R530
v101216 R MF H 22E J OWS5 R523
v101228 R MF H220E J OW5 R527
V101248 R MF H 10K J OW5 R520
V101252 R MF H 22K J OWS R509
V101256 R MF H 47K J OWS R519,R537
V101260 R MF H100K J OWS R507,R521
V101262 R MF H150K J OWS R532
V101504 R MF H 2E2 F 0wW4d E2 R524,R525
V101513 R MF H 12E F O0W4 E2 R513
V101517 R MF H 27E F 0W4 E2 R514,R515
V101539 R MF H 1K8 F 0wW4 E2 R510
V101548 R MF H 10K F O0w4 E2 R539
V101570 R MF H680K F OW4 E2 R511
V102300 R MF H 1E J 2W5 R505,R506
v102312 R MF H 10E J 2W5 R534,R536
V102330 R MF H330E J 2W5 R528
V102349 R MF H 27K J 2W5 R518
V102915 R MF H 18E J 1Wwé6 R512
V102924 R MF H100E J 1Wé6 R516,R522
V1114005 C EL RA 47M M200E3 105 C549
V1114169 C EL RA 10M M350E2 105 C550,C552
V1114689 C EL RA 470M M 16E2 105 C502
V111476 C EL RA 4M7M400E2 105 C553,C554
V111489 C EL RA 470M M 35E2 105 C548
V1114932 C EL RA 4M7M 50E1 105 C551
V1114972 C EL RA 100M M 10E1 105 C560
V1115109 C EL RA 22M M 25E2 105 C500,C501,C504,C547
v1il1ies8l C EL BRA 22M M 25E2 85 C559
v111725 C COG MU INSK200E2 125 Cc521,C527
V112090 C CE DI 47P K102E3 HV Cc538
V1120901 C CE DI 100P K102E3 HV C503
V112683 C N750MI 22P G500E2 C511
V1127030 C X7R MU 100N K200E2 125 Cc562
V1127040 C X7R MU 4N7K200E2 125 C555
Cc112825 C CE DI 1IN S400E2 C539
v114040 C POMERA 68N K250E4 85 C505
V114051 C POMERA 560N K250E9 85 C530,C534
v1140584 C POMERA 2M2K400E11 85 C536,C544
V114082 C POMERA 22N K 63E2 85 C542
v114088 C POMERA 100N K S50E2 85 C512,C523,C524,C525,C526,C528,
Cc529,Cc531,¢C532,C535,C537,C540,
C541,C545
V114092 C POMERA 470N K 50E2 85 C510
V114099 C POMERA 3M3M 50E2 85 C533,C543,C556
V115006 C PPMERA 12N J102E9 HV C513,C518
V1150662 C PPMERA 150N K250E6 C506
V1150692 C PPMERA 270N K250E9 C507,C509

2.67



Order number

V1150732
V115159
V11516l
V115162
V115167
V116304
V1314182
V131426
V131432
Cl31646
V131662
V131688
V131729
V131776
V131827
C131907
V131914
V131930
V131954
V131956
V132024
V132209
V132500
V132501
V132554
V132555
V132568
V1325791
V1325841
V132592
V132602
V132603
V132614
V132615
V132620
V132625
V132630
V1327680
V133005
V133012
V133076
V133082
V133084
V133086
V1340100
V1340131
V134044
V1341070
V1342060
V134259
V1372322
C302108
V3061564
V306410
V306701
V306726
V306800

Description

C PPMERA 560N K250E9

C PP RA 680P J100E2 85
C PP RA 1N J100E2 85
C PP RA IN5J100E2 85
C PP RA 4N7J 63E2 85
C PP RA 6N8H 63E2 85
© BC559C P SS TO92

Q BC337 N SS TO92

Q BCl61-10 P P TO39

D 1N4007 R DO41

D LED D3 T RED

U 521-4 TLP DIPl6 P
D ZEN 4V7 OW5 C DO35

D ZEN 180V 0W5 C DO7

D BB212 VAR TO92

D BY584 R SOD61A
D BYW96E AFSR SOD64
D SB130 SCH F126

D BYV27-200 R SOD57
D MUR10120E UF R TO220
D VSK340 SCH

Q TYN1004 TH P T0220
O MPSA44 N SS TO092

Q BC327-25 P SS TOS2

Q BC546B N SS T092

Q BC556B P SS TO92

QO MJIW16010A N P TO247
Q BD651F DN P SOT186
© BD652F DP P SOT186
Q BUT12A N P TO0220
Q IRF510 FN P T0220
Q IRF520 FN P T0220
Q IRF620 FN P TO0220
Q IRF9620 FP P T0220
Q IRF530 FN P T0220
Q IRFD9110 FP P DIP4

Q IRFD110 FN P DIP4

U 08 DAC DIPl16 M
Q ACC INSUL SIL T0220
Q ACC HTSNK TOS5

Q ACC WSHR TO5

Q ACC INSUL BUSH TO220
Q ACC HTSNK TO92

Q ACC HTSNK TO220
U 7815 TO220 P
U 2990-15 LM T0220 P
U 2940-5 LM TO220 P
U 1595 MC DIP14 M
U 5407 DIP14 M
U 8840 DAC DIP24 I
U 80C31BH 12MDIP40 I
CORE 3.7X 1.2X 3.5

CHOKE AX NS 1 MH

COIL DYN LIN 6630A 00

TRF DRIV AT4043/ 89
TRF CURR AT4043/ 47
X ACC INSUL HC49

2.68

Item

c508

CS516
C514,C517
Cc558
C515,C522
C557

Q523

Q518

Q514
D516,D517
D518

U506
D506,D507
D515,D520
D509
D513,D514
D519
D500,D503,D508
D510,D512
D501,D502
D504,D505,D511
Q520

Q515

Q519

Q500

Q502
Q508, Q509
Q503

Q501
Q521,0522
Q504
Q505,0506
©513,0516
©512,0517
Q507

Q510

Q511

U512

0070

0100

0101

0094

0060
N500,N501
U500

U501

U502
U503,U504,U0507
U509

U508

U510

0170
L501,L505
T503

T504

T502

0120



Order number Description Item

V306860 X 12.000000 MHZ Y500
v311061 D ACC HLDR D3 P1 TS H 6.5 0160
C3132531 J U0.6 FBT P28 E1AU TLP 0080
V3133042 J MNL R MBT P 2 AU J501,J502
V3133047 J MNL R MBT P 9 AU J504
V313525 J EUR3C MBS P64 EI1C2 S1.6 J506
V3139133 J DUBX1 MBT P 4 ElAU J505
V315332 SLDRLUG SCR 1TAG D4.2 L26 0130
V342168 WIRE AWG24 UL1007 WHI Y 0036
V3481064 W JUMP 0.6 17.78 R538
V3620146 SMP-I M2.5X10 D 84 0140
V3620196 SMP-I AM3 X 4 D 84 0150
V3620206 SMP-I AM3 X 5 D 84 0037
V3620216 SMP-I AM3 X 6 D 84 0038,0090
V3620226 SMP-I AM3 X 8 D 84 0091
V3620246 SMP-I AM 3X12 D84 0092
V3661026 NUT DINS34 I M3 0095
V3661106 NUT DIN934 I M2.5 0142
V3673896 WASHER INOX M2.5DIN137 Y 0141
V3673906 WASHER CRINKLE I M3 0039,0093,0151
V367650 MOUNTING BRACKET 0031
v5681921 SOFT DEFL.47/93KC 9600 00 U511
V6030963 CAPTIVE SCREW SPRING 01 0033
V6030964 CAPTIVE SCREW M3 X10 00 0032
V603569 KLEM TRANSISTOR 3L 00 0040
v6035692 KLEMTRANSISTOR 2L 00 0050
V6036112 HEATSINK DEFL 20H 03 0030
V603695 ISOLATION DEFLECTION 01 0035
V603731 PCB CLAMP MPRD9000 01 0152
C671005 CH 9.2 MH 00 L504
V681019 SMD DEFLECT. MPRD 9600 10 0010
V716543 PCB TESTPOINT 05 0020
V775040 COIL WH-RED-BLA-BLA ** L502
V775332 T DRIVER DEFL 9000 00 T500
V775333 T SHIFT DEFL 9000 00 T501
V775335 CHOKE POWER DEFL. 9000 00 L500,L503

2.69



Order number of a complete SMD DEFL : V681019

Order number

P200001
P200005
P200043
P200045
P200049
P200053
P200055
pP200057
P200059
P200061
P200065
P200069
P200073

P200075
pP200077
pP200079

P200081

pP200085

p200087
pP200089

P200091
P200093
P200095
P200097

P200099
pP200101
P200103
P200105
pP200107
pP200109

P200113
pP200117
pP200121

pP200123
p200125
pP200127

Description

R#
R#
R#
R#
R#
R#
R#
R#
R#
R#
R#
R#
R#

R#
R#
R#

R#

R#

R#
R#

R#
R#
R#
R#

R#
R#
R#
R#
R#
R#

R#
R#
R#

R#
R#
R#

CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE
CE

CE
CE
CE

CE

CE

CE
CE

CE
CE
CE
CE

CE
CE
CE
CE
CE
CE

CE
CE
CE

CE
CE
CE

H 1E
H 1E5
H 56E
H 68E
H100E
H150E
H180E
H220E
H270E
H330E
H470E
H680E
H 1K

H 1K2
H 1K5
H 1K8

H 2K2

H 3K3

H 3K9
4K7

jasi

5K6

6K8

8K2
10K

ja ofiite sfite sl e o

12K
15K
18K
22K
27K
33K

joofiite sfie ofiie ofite ofiife of

H 47K
H 68K
H100K

H120K
H150K
H180K

S I I < T P}

o

0wl2
0wl2
0wlz
0W12
0w1l2
0wW1l2
0wlz
0wlz
0wl2
0wl2
0wl2
0w12
0wlz

0wl2
O0w12
0wlz2

0wl2

0wl2

owlz
0wlz

owlz
0wlz
ow12
0wl2

0W12
owlz
0w12
0w12
0w12
owliz

owlz
owlz
0wl2

0wW12
0W12
0w1l2

1206
1206
1206
1206
1206
1206
1206
1206
1206
1206
1206
1206
1206

1206
1206
1206

1206

1206

1206
1206

1206
1206
1206
1206

1206
1206
1206
1206
1206
1206

1206
1206
1206

1206

1206
1206

2.0

Date: 01/12/92

Item

R321

R25

R14 ,R309,R34

R26 ,R283,R284,R33

R154,R163,R231,R237,R299,R318

R316

R322

R109,R288,R85

R3 ,R6
R141,R306,R310

R1 ,R2 ,R218,R271
R314,R315

,R72

,R75

R105,R113,R121,R138,R144,R145,
R158,R159,R176,R177,R181,R182,
R184,R198,R202,R208,R213,R216,
R239,R256,R266,R282,R294,R305,

R312,R323,R81 ,R82
R97 ,R98

R117,R125
R129,R164,R225

,R83

,R88

’

R107,R108,R180,R262,R279,R286,

R303
R101,R118,R123,R130
R241,R25 ,R31 ,R324
R51 ,R84

,R19
,R39

,R24
,R45

’

’

R106,R126,R143,R179,R194,R217,

R269,R285,R78 ,R91
R142,R195

R161,R221,R258,R273,R28 ,R30

R325,R35 ,R37 ,R47
R65 ,R68

R260,R4 ,R7 ,R87
R148,R38 ,R44
R131,R190,R36 ,R42

,R48

,R69

+R63

,R73

’

’

R104,R110,R112,R114,R119,R127,
R132,R155,R171,R173,R174,R178,
R185,R188,R189,R196,R197,R200,
R201,R207,R214,R219,R270,R278,

R290,R291,R298,R320
R93 ,R94

R111,R15 ,R17 ,R56
R255,R261,R95

R76 ,R96
R115,R204,R210

R226

R135,R156,R20 ,R209

,R71

,R21

,R77

+R23

R234,R27 ,R272,R277,R287,R29

R317,R32 ,R41 ,R52
R120,R136,R238,R244
R137,R170,R281,R80

,R61
,R254

,R64

’

'

’

R10 ,R133,R140,R147,R151,R203,

R229,R246,R250,R319
R152

R183,R295

R252,R9

,R40,

R86



Order number

P200133
P200139

P200145

pP200157
P200411
P200413
P200415
P200417
P200423

p200427

P200435

pP200437
P200439
P200443
P200445
P200449
P200451

pP200459
P200463
P200469
P200475
pP200477
P210002

P210013

P210028
P210045
P2100459
p210068
P210076

pP210092

P210095
P210100
P210102
p210122

P210137
P210150
P210156

Description

R# CE H330K J
R# CE H560K J

0owlz
0w1l2

R# CEH 1M owlz2

q

0wlz2
0wlz2
0wl2
owiz
0w12
0w1lz

R#
R#
R#
R#
R#
R#

CE
CE
CE
CE
CE
CE

3M3
1K

1K2
1K5
1K8
3K3

jesjiyeciite viite riiije siio o)
momomomoT G

R# CE 0wl2

o3

4K7 F

R# CE H 10K F 0wl2

R#
R#
R#
R#
R#
R#

CE
CE
CE
CE
CE
CE

12K
15K
22K
27K
39K
47K

0wWl1z
owlz
0wl2
OwW12
0w12
0w1l2

jaiiNeoiiasiifa nfiife i 5]
e Bies Bes Bieo BiLes ILE S|

owl2
0wlz2
0wl2

R#
R#
R#

CE
CE
CE

H100K
H150K
H270K
R# CE H470K 0wW1l2
R# CE HS560K F 0Wl2
C(S)CEC2CH1812X7R474M

2o Bes ke s M|

C(S)CEC1CH1206C0G102J

C(S)CEC1CH1206C0G152J
C(S)CEC2CH1206X7R473K
C(S)CEC2CH1808X7R224K
C(S)CEC2CH1206X7R223K
C(S)CEC1CH1206C0G221J

C(S)CEC2CH1206X7R103K

C(S)CEC2CH1812X7R334M
C(S)CEC1CH1206C0G470J
C(S)CEC1CH1206C0G471J
C(S)CEC2CH1206X7R104K

C(S)CEC1CH1206C0G101J
C(S)CEC2CH1206X7R332K
C(S)CEC2CH1206X7R682J

1206
1206

1206

1206
1206
1206
1206
1206
1206

12086

1206

1206
1206
1206
1206
1206
1206

1206
1206
1206
1206
1206

50

50

50
50
50
50
50

50

50
50
50
50

50
50
50
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Item

R276,R54
R11
R302,R307

,R79

,R308

,R8

,R211,R212,R274,R289,R301,

R124,R153,R165,R247,R304,R311,

R74
R236,R300
R160,R233
R50
R67
R245
R13
R60

,R16

. R59

,R175

+R22

,R43 ,R53

’

R232,R242,R249,R251,R257,R263,

R267,R275
R102,R103
R253,R265
R62 ,R66
R313
R166
R193,R89
R169
R264

,R280
,R12
,R46
,R70

,R92

,R157,R172,R18

.R49
,R90

,R57 ,R58

’

’

R167,R168,R186,R187,R191,R215,
R223,R224,R235,R243,R248

R150,R228
R192,R199
R149
R139
R146
cl

ce63 ,C77

,C84

,C109,C112,C2

,C94

Cl115,C121,C125,C34

c82

Cl16,C126
c91
C36
c27
C122,C13
c7 ,C8
C1l0
Cc54
Cc79
C105,C113
c44 ,C98

,C53

,C56

,C99

,C62

,C15

,C60

,C74

,C70

,Cl6

,C65

,C46
,C97
, C47

,C33
,C96
,C39

,C72 ,C76

,C37 ,C55

,C101,C102,C103,C120,C43

,C66 ,C80

€100,C104,C106,C107,C108,C11
cl10,cCc111,C114,C117,C118,C119,

clz

c21 ,c22
c29 ,C3
c4 ,C40
C49 ,CS
cé ,Cé64
c81 ,C85
c9  ,C90
R230

C59

cl8

,C23
,C30
,C41
,C51
,C6&7
,C86
,C92

,C123,C127,C17

,C24
,C31
,C42
,C52
,C68
,C87
,C93

,Cl19 ,C20
,C26 ,C28
,C32 ,C35
,C45 ,C48
,C565,C57
,C75 ,C78
,C88 ,C89
,C95

’

!

’



Order number

P210161
P210238
P230030
P230049
P230052
P230054

P230058
P230094
P230139
P230163
pP230173
P230328
P230378
P230450
P230464
P230515
P230568
P230569
P230570
P230583
P230641
pP232004

P232019
P232069

P232101
P232126
p232127
P232129
P234036
p234047
P234048
pP234074
P234094
P234099

P234140

P234172
P234196

pP300809

Description
C(S)CECLCH1206C0G121J 50

S08
508

SMC
SMC
SMC

ICCOM LM293
ICREF REFO01
BC849C

C# N750MU 15P J 63 1206
SMC (S$) ICCMOS 4053
SMC (S) ICCMOS 74HC10
SMC (S) ICCMOS 74HC74
SMC (S) ICLOPA TLO721I
SMC (S) ICLCOM LM239
SMC (S) ICCMOS 4067
SMC (S) ICDMOS 74HC4016
SMC (5) ICDMOS 74HC132
SMC (S) ICDMOS 74HC14
SMC (S) ICLQUA TL064I
SMC (S) ICTIM MB3773 SOF8
SMC (S) ICHC 74HC4020 SO16
SMC(S) ICHCT74HCT574 SOL20
SMC (S) ICHCT74HCT373 SOL20
SMC (S) ICHC 74HC4002 S014
SMC(S) ICHC 74HC4046 SO16
SMC(S) ICHC 74HC4518 3016

(s)

(s)

(s)

TRA

4148

SMC (S) TRAFET 4416
SMC (S)TRA BT2369
SMC (S) TRPNP BC859C SOT23
SMC (S) TRNPN PMBTA42 SOT23
SMC (S) TRENP PMBTA92 SOT23
SMC (S) TRPNP BC869  SOT89
SMC (S)DIOZEN BZX84B5V6
SMC (8)DIO BAV99
SMC (S)DIOZEN BZX84C15
SMC (S)DIOZEN BZX84C10
SMC (S)DIOZEN BZX84C6VS8
(S)

SMC DIO

SMC (S)DIOSCH LL101A

SMC (S) DIZENBZX84B5V1S0T23
SMC (S)DIAVA BYD37J S0OD87

PRINT - P1286809
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Item

c38

Ccel

U33 ,U8

U29

Ul3

Ul2 ,U14 ,U17
Uu36 ,U0U4 ,U7
u22 ,U028

Ulé

Ul1l

U34

U6

Ul9 ,U020 ,U21
U32

Ulo

U224 ,U26

U23

Ul

uUSs

u2

Uls5 ,Uls8

U37

Q10 ,Q11 ,Q15
Q28 ,0Q29 ,Q30
Q4 ,Q40 ,Q5
Q38

Q1 ,Q12 ,Q13
Q9

Q17 ,018 ,Q26
020 ,Q24 ,Q35
Q19 , Q25

Q21 ,Q37 ,041
D103,D34

D82 ,D83 ,D84
D33 ,D42

D46 ,D6 ,D71
D14

D1 ,D10 ,D13
D18 ,D2 ,D20
D3 ,D30 ,D31
D38 ,D4 ,D40
D48 ,D5 ,D51
D57 ,D58 ,D59
. D69 ,D75 ,D76
D102,D11 ,D22
D53 ,D67 ,D8
D28 ,D50 ,D70
D100,D101,D60
D79 ,D80

S

, 027 ,U3
U9

,U25 ,U30
Q22,023
(Q33 ,034
Q7

Q14 , Q2
Q3 ,Q39
, D85

,D73

,D15 ,D16
,D21 ,D23
,D32 ,D36
,D41 ,D44
,D52 ,D54
,D63 ,D65
,D86 , D87
,D29 , D43
,D81, D104
,D68 ,D77

,U31

» Q27
Q36

Q6

Q42

, D17
D24
, D37
, D45
, D55
, D66
, D88
, D47

,D78

’

’

’
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2.2.6 SCHEMATIC DIAGRAM
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2.2.7 BACKBOARD CONNECTIONS

DEFLECTION Board Connector J506 is connected with BACKBOARD Connector J12.

a-side Islgnal ] _]
in nr| |name to from

1 -150 V P

2 |z

3

4

5

6

71 |VDFPARAB E

8| |HDFPARAB E

9 VRAMP v
10 |HDEFLFEEDB v
11 GND 2
12 -6.3V @
13] GND P
14 +6.3V P
15| 18V 2
16| GND 2
17] +18V P
18 GND ®
19 GND 2
201 |MVP yac
211 |HFLYBP yacv
221 |NVSP A
23| |HS/CSP A
24 |NMBLP ©
25 GND P
26 +12V P
27 12V P
28 |HWBLANK ©
29 |NuCIRQ int @
301 |HWEHTDIS @
31 GENDIAGN oc/int G| AEILMO
32 |SDA GILM©@ GILM©

c-side |slgnal I J
in n name to| from|
(CAD)

33 1 -150 V P
34 2

35] 3

36] 4

37] 5

38 6

39 7] GND 2
40 8§ GND P
41 9 GND P
42 10 GND P
43 11 GND P
44 12 6.3V P
45| 13 GND ®
46 14 +6.3V P
47] 15] -18 V @
48 16 GND P
49 17] +18 V e
50 18 GND @
51 19 GND 12
52 20 GND [
53] 21 GND 12
54 22 GND [
55] 23 GND P
56] 24 GND 2
57] 25| GND P
584 26 +12V P
59 27] 12V P
60 28] |HWBLANK @

61 29 |NuCIRQ int @

62 30\ |HWEHTDIS ©

63 311 |GENDIAGN oc/int C| ABILMO
64 34 |SCL @
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2.2.8 CUSTOMIZED VERSIONS (OPTIONS)

The parts lists in this paragraph only show the differences between the standard RGB board and the customized
versions.

Components that are not mounted in the customized version are only referred to by the their item number (appearing
in the standard parts list); additional components in the customized version are referred to by their order number,
description and item number; for substituded components both the originals and substitutes are referred to by their
order number, description and item number.

DEFL. BOARD WATERCOOLED MPRD9651 V5631231

Order number of a complete DEFL. BOARD WATECOOLED MPRD9651 : V5631231 19 Date:12/01/93
Differences between DEFLEC. BOARD 47/94 KC MPRD9651 V5631230 and
DEFL. BOARD WATERCOOLED MPRD9651 V5631231 19

SUBSTITUTES

Order Number Description Item

V6036112 HEATSINK DEFL 20H 03 0030 replaced by
V6036111 HEATSINK DEFL. FLAT 02

DEFLECTION BOARD 32/64 KC MPRDY651 V5631232

Order number of a complete DEFLEC. BOARD 32/64 KC MPRD9651 : V5631232 14 Date: 01/12/92
Differences between DEFLEC. BOARD 47/94 KC MPRD9651 V5631230 and
DEFLEC. BOARD 32/64 KC MPRD9651 V5631232 14

SUBSTITUTES

Order Number Description Item

V114040 C POMERA 68N K250E4 C505 replaced by
V1150682 C PPMERA 220N K250E6

V1150662 C PPMERA 150N K250E6 C506 replaced by
V1150712 C PPMERA 390N K250E9

V1150692 C PPMERA 270N K250E9 Cc507 replaced by
V1150742 C PPMERA 680N K250E9

V1150732 C PPMERA 560N K250E9 Cc508 replaced by
V1150782 C PPMERA 1IM5K250E11

V1150692 C PPMERA 270N K250E9 C509 replaced by
V1150742 C PPMERA 680N K250E9

V115162 C PP RA IN5J100E2 Cc558 replaced by
V115163 C PP RA 2N2J100E2

V1127030 C X7R MU 100N K200E2 Cc562 replaced by
V1127020 C X7R MU 10N K200E2

V775040 COIL WH-RED-BLA-BLA L502 replaced by
V775039 COIL WH-YEL-BLA-BLA

v5681921 SOFT DEFL.47/93KC 9600 00 U511 replaced by
V5681931 SOFT DEFL.32/64KC 9600 00

ADDED

Order Number Description Item

V101223 R MF H 82E J 0WS R540
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DEFLECTION BOARD 40/80 KC MPRD9643 V5631237

Order nuﬁlber of a complete DEFLEC. BOARD 40/80 KC MPRD9643 : V563123700 Date:01/12/92
Differences between DEFLEC. BOARD 32/64 KC MPRD9643 V5631235 and
DEFLEC. BOARD 40/80 KC MPRD9643 : V5631237 00

SUBSTITUTES

Order Number Description Item

V1150652 C PPMERA 120N K250E6 C505 replaced by

V1150642 C PPMERA 100N K250E6

V1150692 C PPMERA 270N K250E9 C506 replaced by

V1150682 C PPMERA 220N K250E6

V1150722 C PPMERA 470N K250E9 C507 replaced by
© V1150712 C PPMERA 390N K250E9

V1150762 C PPMERA 1M K250E11 C508 replaced by

V1150752 C PPMERA 820N K250El1l

V1150712 C PPMERA 390N K250E9 C509 replaced by

V1150702 C PPMERA 330N K250E9

v1127020 " C X7R MU 10N K200E2 C562 replaced by

V1127030 C X7R MU 100N K200E2

V775039 COIL WH-YEL-BLA-BLA 1502 replaced by

V775040 COIL WH-RED-BLA-BLA

V5681921 " SOFT DEFL.47/93KC 9600 00 U511 replaced by

v5681931 SOFT DEFL.32/64KC 9600 00

ADDED

Order Number Description Item

V2000007 R#¥ CE H 1E8 J 0W1l2 R259

REMOVED

Item

R540

DEFLECTION BOARD 47/94 KC MPRD9651 V5631238

Order number of a complete DEFLEC. BOARD 47/94 KC HEATS. MPRD9651 : V5631238 00 Date: 01/12/92
Differences between DEFLEC. BOARD 47/94 KC MPRD9651 V5631230 and
DEFLEC. BOARD 47/94 KC HEATS. MPRD9651 : V5631238 00

SUBSTITUTES

Order Number Description Item

V6036112 HEATSINK DEFL 20 H 03 0030 replaced by
V6036114 HEATSINK DEFL 20-10X45H 03
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DEFLECTION BOARD 47/94 KC SHRT FLB 9651 V5631239

Order number of a complete DEFLEC. BOARD 47/94 KC SHRT FLB. 9651 : V5631238 00 Date : 01/12/92
Differences between DEFLEC. BOARD 47/94 KC MPRD9651 V5631230 and
DEFLEC. BOARD 47/94 KC SHRT FLB. 9651 V5631239 00

SUBSTITUTES

Order Number Description Item

V115006 C PPMERA 12N J102 E9 HV Cc513, C518 replaced by
V115003 C PPMERA 10N J102 E9 HV

DEFLECTION BOARD 47/94 KC FC722 MPRD9651 V5631930

Order number of a complete DEFL. BOARD 47/94 KC FC722 MPRD9651 : V5631930 00 Date: 01/12/92
Differences between DEFLEC. BOARD 47/94 KC MPRD9651 V5631230 and
DEFL. BOARD 47/94 KC FC722 MPRD9651 V5631930 00

ADDED
Order Number Description Item
V395154 FLUORAD FC - 722 0200

DEFLECTION BOARD 47/94 KC H.SEAL MPRD9651 V5631931

Order number of a complete DEFL. BOARD 47/94 KC H.SEAL MPRD9651 : V563193100 Date: 01/12/92
Differences between DEFLEC. BOARD 47/94 KC MPRD9651 V5631230 and
DEFL. BOARD 47/94 KC H.SEAL MPRD9651 V5631931 00

ADDED
Order Number Description Item
V395166 HUMISEAL 1B31 0200

2.77



DEFLECTION BOARD 32/64 KC FC722 MPRD9651 V5631932

Order number of a complete DEFLEC. BOARD 32/64 FC722 MPRD9651 : V563193200 Date:01/12/92
Differences between DEFLEC. BOARD 47/94 KC MPRD9651 V5631230 and
DEFLEC. BOARD 32/64 FC722 MPRD9651 V5631932 00

SUBSTITUTES

Order Number Description Item

V114040 C POMERA 68N K250E4 C505 replaced by
V1150682 C PPMERA 220N K250Eé6

V1150662 C PPMERA 150N K250E6 C506 replaced by
V1150712 C PPMERA 390N K250E9

V1150692 C PPMERA 270N K250E9 C507 replaced by
V1150742 C PPMERA 680N K250E9

V1150732 C PPMERA 560N K250E9 c508 replaced by
V1150782 C PPMERA 1IM5K250E11

V1150692 C PPMERA 270N K250E9 C509 replaced by
V1150742 C PPMERA 680N K250E9

V115162 C PP RA 1INS5J100E2 Cc558 replaced by
V115163 C PP RA 2N2J100E2

V1127030 C X7R MU 100N K200E2 Cc562 replaced by
v1127020 C X7R MU 10N K200E2

V775040 COIL WH-RED-BLA-BLA L502 replaced by
V775039 COIL WH-YEL-BLA-BLA

V5681921 SOFT DEFL.47/93KC 9600 00 U511 replaced by
V5681931 SOFT DEFL.32/64KC 9600 00

ADDED

.Order Number Description Item

v101223 R MF H 82E J 0W5 R540

V395154 FLUORAD FC - 722 0200

DEFLECTION BOARD CER FC722 MPRD9651 V5631933

Order number of a complete DEFLEC. BOARD CER FC722 MPRD9651 : V5631933 00 Date: 01/12/92
Differences between DEFLEC. BOARD 47/94 KC MPRD9651 V5631230 and
DEFLEC. BOARD CER FC722 MPRD9651 V5631933 00

SUBSTITUTES

Order Number Description Item

V134259 U 8840 DAC DIP24 I Us508 replaced by
V1342591 U 8840 DAC DIP24 C

V1372322 U 80C31BH 12MDIP40 I U510 replaced by
V1372323 U 80C31BH TD 12MDIP40 C

V5681921 SOFT DEFL.47/93KC 9600 00 U511 replaced by
V5681911 SOFT DEFLECT.MPRD 9600 00 U511

ADDED

Order Number Description Item

V395154 FLUORAD FC - 722 0200

2.78



2.3 EHT BOARD

General

The EHT board generates the EHT, VG2 and the FOCUS voltage for horizontal & vertical dynamic focus and static
focus. It contains a high efficiency pulse-width modulated power oscillator.

Static and dynamic horizontal & vertical FOCUS are DC adjustable, no high voltage trimmers are required.

All necessary circuits for diagnose and protection are implemented.

Optional EHT board versions are described in section 2.3.8 Customized Versions (Options)
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2.3.3 CIRCUIT DESCRIPTION

EHT GENERATOR

The primary (EHT module, pin10,11) of the EHT transformer is part of an oscillator, and acts as a tuned circuit (fres.
approx. 60 Kc). The oscillator is powered by the +150 V, the EHT feedback signal (EHT module. pin5.7) is pulse
width modulated to regulate the amplitude of the EHT.

Start-up

Shortly after power up, no EHT will be present. A built-in sine wave oscillator U6,pin1,2,3, C14, RAS5,6 with a
frequency close to the self resonance frequency of the EHT module will start the EHT generator. The sine wave is
connected to the inverting input U4,pin4 of a comparator via R8, the non-inverting input is connected to VREF
(6.3Vdc). The sine wave is converted into a square wave and leaves at U4,pin2. A constant current source
Q5.D1,2.R1.15 charges C9. When U4,pin2 goes low, C9 will be discharged via R9.D3.

Once the EHT generation has started, the oscillator voltage (coupled via R8 =220KQ) will be overruled by the voltage
at pin5.7 (coupled via R13.14 = 470Q) of the EHT module; the discharging of C9 is now locked with the
oscillatortrequency.

EHT Feedback & Stabilisation

The overcompensated EHT feedback signal leaves the EHT module at pin2, assuming that Q6 is on, a small part of
it will be found across R17, smoothed by C17. ViaR19 it is connected to the inverting input U6,pin6 of an integrator
(U6,R24,C12,13). the non-inverting input receives part of VREF (P1,R31). At the output of the inverter U6,pin7
leaves a varying positive DC-signal. It is compared with the ramp at U4,pin6; as soon as the level of the ramp exceeds
the outputlevel of the integrator, U4.,pinl goes low. Q4 will be turned off via Q2 and R2. Little later, C9 will be
discharged again; U4, pin 1 will go high, the gate-source capacitor of Q4 will be charged by Q3 viaR11,2, D34 limits
the gate voltage.

DS ensures that Q4 can only conduct during the negative half cycle of the sine wave on pin10 of the EHT module.

If EHT increases, the EHT feedbacklevel will increase, the voltage over R17 will increase, the DC-level at U6,pin7
will decrease, it will be exceeded faster by the ramp, turning of Q4 earlier, reducing the pulse width and the EHT;
if the EHT feedbacklevel decreases, the opposite will happen.

Power Circuit

Q4 is the power switch, pulse-width modulated driven by U4,pinl via Q2.3 .

When Q4 switches on, a rising current flows through the primary winding of the EHT module (pin10,11) and the
primary of L2. The secondary of L2 blocks, D6 is biased in reverse direction.

The insertion of L2 in the primary circuit allows to have a sinusoidal voltage on pin10 and a near zero voltage on the
drain of Q4 (Q4 saturated) simultaneously. When Q4 is switched off, the induction voltage in the secondary of L2
will bias D6 in forward direction. As a result the energy stored in L2 at the end of the conduction time of Q4 will be
recycled into the positive power supply. This circuit allows nearly lossless operation in the primary power circuits
of the EHT generator (only conduction losses in the saturated Q4, its switching losses at +/- 60 K¢ are very small).
R4,3, C2,6 damp voltage spikes on Q4 and D6.

EHT Overcurrent Protection
Under normal conditions the current through R10, connected to the +18V, is sufficient to saturate Q6. If the EHT-

current exceeds [18V - 0,7V]/7.86K<€2, Q6 will not be saturated any more and Vce of Q6 will increase. This will result
in a higher EHT feedbackvoltage (sum of UR17 and Vce Q6); the EHT will decrease and so will the EHT current.
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Overvoltage detect

The sinusoidal signal leaving at pin5.7 is also used to check for over- or undervoltage.

It is peak to peak rectified D9,10 and connected to the non inverting input U4.pin9.10 of the comparator.

If the level is higher than VREF, U4.pinl4 goes high. via RA7.8 Q1 will conduct, shortening the drivesignal for
Q2.3.4 to ground disabling the EHT module, Q8 will be on and led D24 will lighten, via D23 GENDIAGN goes low.
D14, RAS is positive feedback to keep the EHT disabled after overvoltage.

Undervoltage detect

If the level on U4.pin10 is lower than on pin11 the output of the comparator U4,pin13 will go high. Q8 will conduct
and led D24 will lighten, via D23 GENDIAGN goes low. As U4.pin14 is low, Q1 will not conduct and the EHT
module is not disabled.

Flash protection
R69, C42, D40.41 protect U4 against flash,
D7.8, R19 protect U6 against flash

VG2 STABILISATION

Approximately 750V dc is required for VG2. The signal at pin 10 of the EHT module is peak to peak rectified (C39.41
D36,37) and added to the 600V present at pinl5 of the EHT-module.

The 900V dc is stabilised by a series regulator Q11.

VG2 OUT is sensed over the voltage reducer R50,45 P2 and connected to U9,pin2. The non inverting input receives
VREF via R49, the difference between the inputsignals is integrated by U9 and connected to Q9. If VG2 OUT is too
low, the voltage at U9 pinl will increase, the current through Q9 will decrease, the base current of Q11 will increase
and VG2 OUT will rise; if VG2 OUT is too high, vice versa. C33 smooths the base drive of Q11. C36 reduces the
output impedance. D23.39 protect against flash, R52, C39 determine the loop gain.

HORIZONTAL DYNAMIC FOCUS

The horizontal dynamic focus is powered by the +600Vdc at pin15 of the EHT module. HDFPARAB, coming from
the deflection board is coupled capacitively (C559 on the deflection board) to the hor. dyn. focus circuit.

The transistorarray U7, pinl,2,3.4,5,12,13, 14 isadifferential amplifier; input U7 pin2 receives the signal HDFPARAB,
the other input, U7 pin4, receives the attenuated (R57,59,R60,R36//R37) and by an emitterfollower (U7,pin9,10,11)
buffered outputsignal.

The current going through the collector of U7,pin14 is determined by the voltage over D19 and R35.

The current through the base of Q10, connected to the +15V via D25, is determined by the voltage across R44, via
the emitter of U7 current is injected in R44, driving the outputstage Q10,12.

The outputstage is a bootstrapped active load amplifier to reduce powerdisspation. The quiescent current is
determined by R55,56. Via C34,R58 the outputsignal is driving the base of Q12, D30 allows to drive Q12 exceeding
the 600V power supply.

When a high outputlevel is required, Q12 will be driven additionally via C34,R58 as soon as the outputlevel starts
to rise; via feedback the voltage across R44 will increase and Q10 will hardly conduct. The capacitive load can now
be charged via the low-impedance emitter path of Q12.

Discharging the capacitive load goes via 42,Q10 (common base reduces influence of Miller capacitor),R44, due to
feedback very short output signal fall times are obtained.

The outputsignal of the horizontal dynamic focus is capacitively coupled to VG3-2.To ensure a good flash protection,
SG1,R25and D31,32 were added. D22 protects the b-¢ junction U7,pin6,7, D18 protects the b-e junction U7,pin2,3.
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2.3.5 PARTSLIST

Order number of a complete EHT: V5636240 00

Order number

v1i01l212
V101220
V101224
v101231
V101232
V101233
V101234
v101236

v101238
V101239
V101240
V101242
V101244
v101245
V101246
V101248
V101253
V101256
v101257
V101260
V101264
V101268
V101271
V101520
V101536
V102036
V102048
V1026007
V1026047
V1026146
V1026298
v1026338
V1026506
V1026726
V1026756
V1026807
V1026856
V1026925
V102916
V102960
V104651
K104668
V104671
V107009
V107012
V1114005
V1114762
V1117581
V1120902
V1122360
V1124300

Description

Lol s ol s s B o I s

[0 O IO IO IO IS NN~ N~ B~ I~ v I~ < B - - VI~ v I~ VI~ o IS~ VIS~ v B~ VI~ v IR~ v B~ s b~ « B s B R~ v - s IR~ B~ v e s B~ s B B o - 3 S s - SR s B VR o B I Y

MF
MF
MF
MF
MF
MF
MF
MF

MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
ccC
ccC
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
MF
HV
HV
HV
TCE
TCE
EL
EL
CE
CE

H 10E
H 47E
H100E
H390E
H470E
H560E
H680E
H 1K

[ R I T SV I S o 1

1K5 J
1K8 J
2K2 J
3K3 J
4K7 J
5K6 J
6K8 J
10K J
27K J
47K J
56K J
H100K J
J

J

J

F

F

K

K

F

F

F

F

F

jesfiia iy niie e viie i oiie i« s e s i of

H220K
H470K
H820K
H 47E
H 1K
H 1K
H 10K
H 10K
H 11K
H 1K4
H200K
H221K
H 3K32F
H B5K62F
H 6KO04F
H 68Kl F
H T7Ké68F
H909E F
H 22E J
H100K J
H680K J
H 3MS J
H 4M7 J
H 10K M
H 50K M
RA 47M
RA 47M
DI 10N
DI 100P

COG MU 560P

COG MU

10P

OWS
OW5
0wWS
OW5
OWS
OWS
OW5
OW5

OW5
OW5S
OW5S
OWS
(ONS
0W5S
OWS
OW5
OwWS
OWS
OWS5S
O
OwW5
OWS
OW5
ow4
ow4
OW5
0wW5S
owe
0we
owe
oweé
owe
owe
0we
0we
owe
0we
oweé
1we
1w2
0wW5
OWS
OW5
OWS5 s
0WS s
M200E3
M 25E1
M102E3
K202E3
J100E2
J100E1

E2
E2

3500
3500
3500
7 TS
7 TS
105
105
HV
HV
125
125
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Item

R2

R33
R69
R35
R13
R44
R15
R16
R7

R40
R24
R30
R27
R42
R11
R19
R54
R46
R41
R31
R1

R8

R20
R29
R70
R34
R25
R48
R23
R57
R21
R17
R28
R22
R43
R32
R59
R10
R12
R4

R55
R53
R50
R62
Pl

P2

C5

Cc31
Cc28
C34
Cé

c12

,R38

,R14

. R45

,R52

,R37

,R36
,R58

,R68

,R18

,R5

,R60

,R56

,C3

Date: 11/05/93

,R26

, R49

,R39

,R66

,C33

,R63

,R6

,C36

,R64 ,RS

,R65 ,R67

’



Order number

V1124410
V1127410
V1127830

V1140304
V1140424
V114080
V114083
V114091
V114092
V114096
V114481
V114482
V114486
v115183
V1312621
V131411
V1314133
V1314182
V131426
V1315046
V1316211

V131627
V131645
Cl31646
V131662
C131714
V1317205
V131758
V1319035
C131907
V131912
V1319531
v132088
V132089
v132134
V1321942
V132501
V132535
V132588
V132606
V133005
V133039
v133082
V133089
V1340051
V1340100
V1341091
V1341171
V1341431
V1508101
V1508103

Description

cC CcoG MU 8
C X7R MU
Cc X7R MU 10

POMERA 1
POMERA 10
POMERA 1
POMERA 3
POMERA 33
POMERA 47
POMERA

PO RA

PO RA

PO RA

PC RA 56
TUBE SURGE P
BC549C
BC557C
BC559C
BC337
BAT86
1N4148

OO0 000000

el Ol O o3 o)

BAV21
1N4448
1IN4007
LED D3
STB
REF 6V2
ZEN 15V
BYD33M
BY584
BYVSS5C
BYR29-800F
HVPS 27.5 KV
HVFS 9000
3046 ca
072 TL
BC327-25
BUX87
25C3675
IRF843

ACC ISO sI
PR L 8 D
ACC ISO BU
ACC HTSNK
239 LM
7815

555 TL
074 TL
0621 TL
ATl 4 100E
AT 4 10K

1v4

v lviivBvivEviivlvlivRviv)

W QCCCoCOoOO N aga

2P J100E1 125
INSK 50E2 125
ON K 50E2 125

ON K400E4 85
ON K400E6 85
ON K 63E2 85
3N K 63E2 85
ON K 63E2 85
ON K 63E2 85
1M K 50E2 85
INS5M100E2 100
2N2M100E2 100
6N8M100E2 100
0P K100E2 100
ROTECT 1000V

N SS TO0S2

P S5 TO92

P SS TO92

N SS TO92

SCH D034

SW D035

SW DO35
SW DO35
R DO41
T RED
owd cC
0.01 %
OWS5 C DO35
FSR SOD81
R SOD61A
FSR SOD57
UFSR SOT186
04
00
DIP14 P
DIPS8 I
P SS TO92
N P TO126
P P TO0220
FN P T0220
L T0220
4 D 1.2 K
SH TO220
T0220
DIP14
T0220
C DIPS8
DIP14
DIP8
G OW3 SIPS
G OW3 SIPS8

DO7
D034

HH Y Yo

2.86

Item

Ccl9
c44
cl1 ,cC15
c26 ,C27
c42 ,C7
C39
c41l
C1l1
c40
C32
c22
Ccleé
Cl4
Cc8
Cc13
C10
SG1
Q1 ,06
Q7

Q5

Q3

D10 ,DS
p1 ,Dl1
D16 ,Dl17
D29 ,D3
D4 ,D40
D5

D7 ,D8
D23
D26
D24
D19
D20
D34
D31
D30
D36
D6
Al
A2
u7
U6 ,U9
Q2
Q11
Q10
Q4
0060
0080
0064
N1 ,N2
U4
us
U3
U5
U2
RA2
RAL

,C20
,C30

,C18
,C29

,C17 ,C23 ,C4

,C24

,C38

,CS

IQ8

,D13
, D2

, D35
, D42

, D12
,D18
, D33
, D41

, D27

,D25
,D21

,D32

, D37

+ Q9
,Q12

,RA3 ,RA6 ,RAS8

,C21
,C35

, D14
, D22
, D38
, D43

,C25
,C37

, D15
,D28
,D39
, D44

’
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Order number

V1508184
V1508473
V311061
V346991
V346993
V347035
V347037
C347053
V348000
C348041
V348099
V3492726
V3620216
V3620226
V3661026
V3673906
v582054
V602950

V6035694
V6036132
V603737
V603841
V752176
V775164
V7752821

Description

R AI 4 180K G OW3 SIPS8
R AT 4 47K G OwW3 SIPS
D ACC HLDR D3 P1 TS H 6.5
SLV SHR D19 /9.5 BLK
SLV SHR D 9.5/4.8 BLK
SLV SHR D12.7/6 HV BLU
SLV SLDR CWT 5

SLV SHR D 6 /2 BLK
CBL ACC TIE B L 98 W2.5
SLV FLX D 6 WHT
SLV WTR_H D 9/ 7 CLR
CORD FLAT P20 100MM 00
SCR D84 M3 X 6 I
SCR D84 M3 X 8 I
NUT D934 M3 I
WSHR WAVE 3.2 I
MAKROFOL N 0.1 X 34X 55
TESTPIN 00

KLEMTRANSISTOR 1L SHORTO1
HEATSINK EHT 20H $$S 03
ISOLATION 15/40 9000 00
EHT CONNECTOR 40KV 00
PCB EHT MODULE 9000 02
CHOKE AX 0.5 51.0UH 01
TRF EHT MPRD9000 00

2.87

Item

RA4
RAS
0030
0192
0073
0072
0070
0071
0130
0150
0191
J2
0090
0023
0050

0024,0051,0062,0091,0101

0110
TP1
TP7
0093
0020
0092
0190
0010
Ll
L2

. RA7

,0120

,0100
,0061
,0063

, TP2
, TP8

, TP3

, TP4

, TP5

, TP6
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2.3.6 SCHEMATIC DIAGRAM
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2.3.7 BACKBOARD CONNECTIONS

EHT Board Connector J2 is connected with BACKBOARD Connector J5.

signal
| pin n;l name to from|

1 GND P
2 2
3]

4

5 +150V »

6 +150 V 2

7l

g

9 -18V P
10} -18V P
11 +18 V P
12 +18V »
13 | GENDIAGN oc/int G| ALY
14 +6.3V P
15| |EHTDIS15 @
16| |FOCUS2ADJ ©
171 |EHTOK @

18] |FOCUS1ADJ @
190 |HDFPARAB D)
201 | VDFPARAB D
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2.3.8 CUSTOMIZED VERSIONS (OPTIONS)

The parts lists in this paragraph only show the differences between the standard RGB board and the customized
versions.

Components that are not mounted in the customized version are only referred to by the their item number (appearing
in the standard parts list); additional components in the customized version are referred to by their order number,
description and item number; for substituded components both the originals and substitutes are referred to by their
order number, description and item number.

EHT BOARD WATERCOOLED 9600 V5636241

Order number of a complete EHT BOARD WATERCOOLED 9600 : V5636241 00 Date : 10/05/93
Differences between EHT BOARD 9600 V5636240 and
EHT BOARD WATERCOOLED 9600 : V5636241 00

SUBSTITUTES

Order Number Description Item

V6036132 HEATSINK EHT 20H $$$ 03 0020 replaced by
V6036131 HEATSINK EHT 20H FLAT 02

EHT BOARD FC722 9600 V5636940

Order number of a complete EHT BOARD FC722 9600 : V5636940 00 Date : 10/05/93
Differences between EHT BOARD 9600 V5636240 and
EHT BOARD FC722 9600 : V5636940 00

ADDED

Order Number Description Item
V395154 FLUORAD FC - 722 0200
EHT BOARD H. SEAL 9600 V5636941

Order number of a complete EHT BOARD H. SEAL 9600 : V5636941 00 Date : 10/05/93
Differences between EHT BOARD 9600 V5636240 and
EHT BOARD H. SEAL 9600 : V5636941 00

ADDED
Order Number Description Item
V395166 HUMISEAL 1B31 0200
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EHT BOARD CER. FC722 9600

Order number of a complete EHT BOARD CER. FC722 9600 : V5636943 00 Date : 10/05/93

V5636943

Differences between EHT BOARD 9600 V5636240 and
EHT BOARD CER. FC722 9600 : V5636943 00

SUBSTITUTES

Order Number
v131411
V131414
V1314182
V131420
V1341431
V1321940
V1341091
V1341090
V1340051
V1340050
V1341171
V1341170
V1321942
V1321940
v132134
V1321340

ADDED

Order Number

C347053
V395154

Description
Q BC545C N
Q BC1l09C N
Q BCS559C P
Q BC177C N
U 062 TL
U 072 TL
U 555 TLC
U 555 TLC
U 239 LM
U 139 LM
U 074 TL
U 074 TL
U 072 TL
U 072 TL
U 3046 CA
U 3821 SG
Description

SS TOS2
Ss  TO18
SS  TO92
SS  TO18
DIPS8
DIPS8
DIPS8
DIP8
DIP14
DIP14
DIP14
DIP14
DIP8
DIPS8
DIP14
DIP14

RO EHRHRHRHIH

SLE SHR 6.0 3:1 BLA
FLUORAD FC - 722

Item
Qll

Q5

U2

u3

U4

Us

U6,

u7

Item

0'5, Q
0200

291

Q6,

U9

'6

Q8

replaced
replaced
replaced
replaced
replaced
replaced
replaced

replaced

by
by
by
by
by
by
by

by



2.4 PROCESSOR BOARD

General

The processor board is built around the 16 bit 68000 processor, clock frequency is 8§ MHz.

On board circuitry:

- Interrupt Interface:

- Address Decoder:

- Adjust Voltage Generator:

- Memory and Parallel I/O Interface:

- Remote Control Interface:

- H & V Blanking Generator:

- BIT Generator:

- priority encoder (8 to 3 lines)
- 8 interrupts -> 3 lines (IPL0-2)
- 7 NMI with highest priority

- 2 GALs convert adressbus into chip select signals for memory, PIA,
ACIAs and latches

- controlled by 2 latches (2 x 8bit)
- 20 analog adjust voltages, 10 bit DAC, 0 - 10.23V/10 mV resolution

- SRAM 2x32,2x128 or 2 x 512 Kbyte
-E’PROM  2x2,2x80r2x32Kbyte

-EPROM  2x 128,2x256,2 x 512, 2 x 1024 Kbyte
- 1 PIA + 7 latches, 62 bit out / 15 bit in

-2 ACIAs
- remote interface for PC RS232 (REMOTE IN)
RS422-423 (REM AUX)
- InterMonitorBus RS485 (REMOTE IN & OUT)

- OPTISENSE DATA RS232, 4800 Baud (CONTROL)

controlled by Mixed Vertical Pulse and Hor. Flyback Pulse
outputsignals:

- VBLP (vertical blanking pulse, 10 bit resolution)

- HBLP (start/stop circuit, independently adjustable 10 bit

resolution)

- soft blank

- hard blank

- Not Mixed Blanking Pulse

clock generator (48MHz / 3) 16MHz
testpattern
- STDBIT
- CROSSHATCH (RGB switchable)
- WHITE BOX (RGB switchable)
- WHITE FIELD (RGB switchable)
- REF WHITE ADJUSTABLE (650-750mV), not for STDBIT

Optional PROCESSOR board versions are described in section 2.4.8 Customized Versions (Options)
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2.4.110PC DIAGRAM
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figure 2.22 : PROCESSOR board IOPC diagram
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MPRD 9600

BIT (Built-In Test) Generator (on ©C)
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figure 2.23 : BIT (Built-In Test) generator IOPC diagram
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MPRD 9600

27 02 92

+5V GND

15V

BLANKING Generator (on ©C)

MVP——p>
(from @)

HFLYBP——»

———— HFLYBP15
(to [F)

— NMBLP

(to A)

(from [3) BLANKING
Generator

HWBLANK (part of Processor board @) > HBLP
(from () (to ©)

+10V REF ——» » FULLWH
(from ©) (to ©)

‘N mBLstRTIADS R SWBLANK
N HBLsroPADU

~ LPROCESSOR CONTROL (G )

Power

Input =g |- Outpui

by

Control

figure 2.24 : blanking generator IOPC diagram
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MPRD 9600
ADJUST VOLTAGE Generator (on C)
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figure 2.25 : adjust voltage generator IOPC diagram
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CTRL & INFO LINES Interface (on C})
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figure 2.26 : CTRL & INFO lines interface IOPC diagram
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MPRD 9600
MEMORY & PARALLEL 10 (on ©)

(part of Processor board)
270192
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figure 2.28 : memory & parallel IO block diagram




MPRD 9600
MICROPROCESSOR Module (C )
28 0792

figure 2.29 : microprocessor memory map
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$ 00 0000
SRAM
1 MByte 32x 32K
max P
biocks
$ OF FFFF
$ 10 0000
not used
1 MByte 32 x 32K
max blocks
$ 1F FFFF 256K x 8
$ 20 0000
EPROM
2Moyte 64 v 32K
biocks
$ 3F FFFF (8x)4K x 8
400000 $ 40 0000 $40 7FFF
‘1 MByte E?ROM
max 32 x 32K
blocks
$ 4F FFFF
$ 50 0000
not used
1 MOyte 32x 32K
blocks 5 x 1K blocks
pr————————————
$ 60 0000 $ 60 03FF ACIA1 & ACIA2 & PIA
$ 5% FFEF 32K x8 $600400 $600777 | [ LATCH1 & LATCHZ |
$50.0000 Te0 0000 e $ 600600 se006r7| [ELATCHS & tATCHe |
$ 60 0C00 $ 60 OFFF LATCHS & LATCHG
$ 60 1000 $ 60 13FF LATCH?
1 MByte
max o
10 ADDRESSES
$ 6F FFFF DataBus :
$ 70 0000 10 Chip | Connection| Address{es) Function
ACIA1 L $ 600009 CtriReg
$ 60 000B DataReg
ACIA2 U $ 600010 CtriReg
$ 600012 DataReg
9 MByte PIA U $ 600020 DataRe
free memory ce aRegA
opa $ 600022 CtriRegA
$ 600024 DataRegB
$ 600026 CtriRegB
LATCH1 L $ 60 0401 DataReg
LATCH2 U $ 600400 DataReg
$ FF FFFF LATCH3 L $ 600801 DataReg
LATCH4 U $ 600800 DataReg
2y 29K bl
512 x 326 biocks LATCHS L $600C01 DataReg
LATCHE U $ 60 0C00 DataReg
LATCH7 L $ 60 1001 DataReg
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MPRD 9600

BIT (Built-In Test) GENERATOR (on ©)
(part of Processor board)

28 01 92
06V -0.6 V
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figure 2.31 : BIT (Built-In Test) generator block diagram
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MPRD 9600

ADJUST VOLTAGE GENERATOR (on ©)
(part of Processor board)
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figure 2.33 : adjust voltage generator block diagram
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2.4.3 CIRCUIT DESCRIPTION

CLOCK GENERATOR (sheet 6 of 7)

The clockgenerator is integrated in U220 (ASIC = Application Specific Integrated Circuit). The frequency is
determined by Y200 (48MHz), U220 divides by 3, the 16MHz (=F0) leaves at pin43.

Derived Clocksignals (sheet 1 of 7)

FO clocks U4,pin2, a 4 bit counter; the output signals are : - F1 (8MHz) the processorclock,
- F2 (4MHz) driving the baudrategenerator,
- F3 (2MHz),
- F4 (1MHz) clocking the bus error generator.

RESET GENERATOR & WATCHDOG (sheet 1 of 7)

During power-on, after the +5V power supply has exceeded a certain level (adjustable with P200), U13,pin8 remains
low during 150ms.
The signal is buffered by: - U14,pin10,11, pulled up by R16 and connected to the active-low HALT input of the
pprocessor,
- Ul4,pinl3,12, pulled up via D201,R15,R49 and connected to the active-low RESET
input of the pprocessor.
As a result, the pprocessor will start under normal power conditions after 150 ms.
During "power-on reset" led200,201 will light.
In TEST mode, J222 is connects U23,pinl to the +5V. U27 is always clocked, NSYSIRQP is connected to U13,pin3,
U13,pin8 remains high and the watchdog is disabled.
InRUN mode, J222 connects U23,pinl to NWDOGP (U218,pin2). NWDOGP is set low is software watchdog detects
a software error. If U23,pin1 goes low U27 will not be clocked any more, (NSYSIRQ level does not change). After
250 ms U13,pin8 goes low. The reset and halt line of the pprocessor go low. Yellow led D201 lights during RESET,
after 1 s the puprocessor will restart. The keypad shows : ERROR FROCESSORECARD. REBOOT SYSTEM.

ADDRESS DECODING
2 GALs (Generic Array Logic) U215,216 support the address decoding.
Addressbits A(23) - A(10) are decoded and select 11 memorybanks or I/O devices.

U215 activates NSRAMSEL, NEPROMSEL and NE?PROMSEL; U216 activates NPERISSEL (PIA and 2 ACIAs)
and 7 latches (8bit each) LATCH1(->7)SEL.

BUS ERROR GENERATOR

2 Counters in U5 divide the 1MHz clocksignal by 256; if the counters are not reset by NAS (every 127ps maximum),
US,pin8 will go high, via inverter U20,pin3,4,5,6 the NBERR input of the pprocessor will be activated; the processor
is reset (no message on keypad).

INTERRUPT INTERFACE

The pprocessor has 3 interrupt lines IPLO-2 allowing to decode 8 interrupts, the interrupts are encoded by U25.
NPIAIRQA, NACIA1IRQ, NACIA2IRQ and NPIAIRQB are connected to the encoder.
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ADJUST VOLTAGE GENERATOR (sheet 2 of 7)

20 Adjustable voltages are generated by the Adjust Voltage Generator.

Databits DO-D7 are latched by U28. databits D8-D9 are latched by U24, the latched databits are connected to the 10
bit DAC (U221).

VREF, required by the DAC, depends on the status of U34,pin9,10. Under normal conditions X0 (pin12) or X1
{(pin13) will be connected to COMMON X (pin13). The + 10V REF goes through U34, isinverted by U39,pin12,13,14,
and the DAC receives -10V at U221,pin15. +10V REF can be adjusted by P210.

The DAC gain is adjustable with P204, (outputspan covers 0-10.23V - 10bit); via a compensated I-V converter
(U35.pinl,2,3) the DAC outputsignal (pinl) is connected to the demultiplexers U30,32.

Databits D10-15 are latched by U24 (DEMUXAO-3, NDEMUXENO-1) and level adapted (DEMUXAOQ-3/15,
NDEMUXENO-1/15) by U29. The DEMUX-signals select which inputpin of U30,32 willreceive DACOUT and also
define the time during which one of the outputs od U30,32 (selected by the DEMUX address lines) will be connected
to that inputpin; the outputs of U30.32 are connected to hold circuits, sampling action is defined by DEMUX enable
lines.

iHILADJ, iPICADJ (i =R.G or B)

One of the demultiplexer outputs. DACREFADJ (U32,pin13), can be used asreference voltage (after sample and hold
with U32, C212, U33.pin12,13,14) for the DAC . ‘

U15 adapts the level of REFSELO-1, U34,pinl 1 will be selected as active input by REFSELO-1/15. DACREFAD]J
is now connected to U221,pin15 via U34,pinl1,13.

iHILADJ sets the maximum for iPICADJ, iPICADJ can vary from 0 to iHILADIJ (10 bit resolution).

iHILAD] is generated with the 10V REF signal connected to the DAC (normal condition). When changing iPICAD],
the iHILADJ is sent to DACREFADJ as current voltage reference, the outputspan of the DAC is now limited to
iHILADJ but the 10 bit resolution is maintained.

AMBIENT LIGHT CONTROLLER (ALC)

VAMBLSENS coming from the lightsensor is buffered, inverted and rescaled by U39,pin5,6,7. The outputsignal
U39,pin7 is used as reference voltage for the DAC (ALC on, 4000 LUX on bezel =10V) for iPICADIJ.

FRONT PANEL LED INTENSITY DRIVER

VAMBLSENS is also used to control the intensity of the leds on the front panel. The signal is buffered, inverted and

rescaled by U39,pin8,9,10. Q204 drives the anodes of the leds on the control panel, if the ambient light intensity
increases, + VLED will increase as well.

MEMORY & PARALLEL I/O INTERFACE (sheet 3 of 7,4 of 7)

The SRAM sockets U201,206 accept 32,128 or 512 Kbyte chips, J219 selects the memory range and is set default
on 32 & 128 Kbyte (J219 not mounted, connection made by copper trace).

The EZ2PROM sockets U202,207 accept 2,8 or 32 Kbyte chips, J211,213,220 select the memory range and is set default
on 2 Kbyte (J211,213,220 not mounted, connection made by copper trace).

The EPROM sockets U203,208 accept 128,256,512 or 1024 Kbyte chips,J211,213,220 select the memory range and
is set default on 128 & 256 Kbyte (J211.213.220 not mounted, connection made by copper trace).

Memory Control Logic (Output Enable. Low/High Byte Select, Read/Write)

NWELQ is the control signal for the low byte (SRAM, E’PROM) and is the OR function (U21,pin1,2,3) of NLDS
and R/NW,
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NWELO will be low when NLDS and R/NW are low, both low banks receive the same signal but only one of both
will be selected by the seperated chip select control line (NSRAMSEL or NE2PROMSEL).

NWEHI is the controlsignal of the high byte (SRAM.,E*PROM) and lis the OR function (U21,pin4,5,6) of NUDS
and R/NM.

NWEHI will be low when NUDS and R/NW are low, both high banks receive the same signal but only one of both
will be selected by the seperated chipselect controlline (NSRAMSEL or NE2PROMSEL).

NOE is common for low/high bank and for all memory, NOE is the NAND function (U16,pin4,5,6) of the NAND
function (U16,pin1.2,3) of NLDS and NUDS with R/NW; NOE will be low if at least one of both datastrobes is low
and R/NW is high.

PIA U218 is selected by NPERISSEL and addressbit A(5), the latches 3.,4,5,6,7 (and also the latches 1,2 on sheet 2
of 7) are selected by LATCHxXSEL coming from GAL (U216).

ACIAL1 is selected by NPERISSEL and addressbit A(3). ACIA2 is selected by NPERISSEL and addressbit A(4).

J200.201 is a future extension bus.

REMOTE CONTROL INTERFACE (SHEET 4 OF 7)

12C Serial Interface Bus

The 12C Serial Interface Bus is implemented in software and uses four PIA-pins:

* two outputs: NSCLDRIVE and NSDADRIVE, and

* two inputs: SCLP and SDAP.

The DRIVE signals are inverted by Q10 and Q11 (sheet 4 of 7) to create the I2C bus lines SDA and SCL which are
routed to the BACKBOARD and to pins 8 & 9 of the “CONTROL” connector to interface the I12C peripherals
(Control Panel. Keypad. MicroController on the Deflection Board, ...) to the main MicroProcessor. The I2C lines
are monitored by this MicroProcessor via the SDAP and SCLP lines which are fed back to the PIA inputs.

RS232 REMOTE CONTROL BUS
MONDATOUT & CTRLDATIN

The main MicroProcessor controls the RS232 REMote Control Bus via ACIA1 which is connected to the lower data
bus (DO...D7). Selection of the internal ACIA registers is done by the lowest address line Al, the ACIA chip is
selected by NPERISSEL (which is a common select line for all 8-bit peripheral chips) and address line A3.
The Transmit and Receive Clocks are both connected to the VARBAUD clock line which is the output of selector
U26 (sheet 1 of 7). Depending on software selection (BAUDO & BAUD1), this clock signal can be either 16 x 9600,
16 x 4800, 16 x 2400 or 16 x 1200 Hz. These frequencies are derived from the main 16 MHz clock via counter U4
(+ 4), divide-by-13 counter U23 and binary counter U27.
The TXD line (pin 6 / U204) is routed to pin 13 of the double 4-position selector U40. This selector is controlled
by hardware jumper J227 (3 positions) and selects between three different drivers for the TXD line:
* the RS422/423 (RS4XX) driver U210 (jumper position “4”),
signal name “RS4XXTXDTA",
* a driver on the Optional board (jumper position “O™),

signal name “OPTTXDTA”,
* and the RS232 driver/receiver U219 (jumper position “2”),

signal name “RS232TXDTA". which is discussed here.
The driver output (pin 3) is called “MONDATOUT” (the RS232-version of TXD/ACIA1 or “REMDATOUT”) and
is connected to pin 2 of the “REMOTE IN™ connector.
The RS232 line from the host (entering via pin 3 of “REMOTE IN”) is called “CTRLDATIN” and is converted to
TTL levels by U219. The output of the receiver (pin 13) is called “RS232RXDTA” and is presented to one of the
inputs (pin 4) of selector U40. Similar to the lower part (X) this Y-selector is again controlled by hardware jumper
J227. This means that either RS4XXRXDTA or OPTRXDTA or RS232RXDTA can be selected for the RXD input

2.107



of ACIAL. The output of this Y-selector U40 is called “REMDATIN™ and is normally routed to the RXD input of
ACIALI via the A-part of the triple 2-positions selector U12. The function of this selector will be described in
paragraph 2.5.

The RS232 (and OPT) REMote interface does not use hardware handshake. This means that the handshake inputs
of ACIA1 (NDCD, pin 23 and NCTS, pin 24) must be “low” if jumper J227 is put in the position “2” (and “O”). On
the other hand, for RS4 XX communication, these ACIA1 handshake inputs must be connected to the corresponding
RS4XX receiver outputs (pins 3 & 11 /U211) for the “RR” and “DM” handshake lines.

OSDATA

To interface the BARG®- Optisense® or the Thoma Colour Analyser to the monitor, a second RS232 receiver-only
channel is provided. The RS232/4800 Baud Optical Sensor signal line is entering at pin 4 of the “CONTROL”
connector (Processor board or Frontal Control Panel); “OSDATA”. This RS232 signal is converted to TTL levels
by receiver(/driver) U219; "OSRXDTA™ (pin 11). OSRXDTA is connected to the RXD input of the second ACIA
via B-selector of U12 which is controlled by the “OS/NIMBSEL” line (see also paragraph Serving three ports with
two ACIAs: switching logic). This select line also controls the C-part of selector U12 to make sure that the Receiver
Clock input of ACIA2 (RXC. pin 3/U209) is connected to the fixed 4800BAUD clock line (16 x 4800 Hz) if Optical
Sensor data must be read by the software.

No hardware handshake is required for ACIA2: pins 23 & 24 are grounded (see also RS485 InterMonitorBus).

RS4XX REMOTE CONTROL BUS

Similar to the RS232 (and OPT) REMote control bus, the RS4XX bus is supported by ACIAL1 via selectors U40 and
the A-part of U12. In this way, TXD/ACIA1 (REMDATOUT) becomes “RS4XXTXDTA” which is connected to
driver U210 via invertor U17 pins 11& 10. Output D (pin 13) of receiver U211 is “RS4XXRXDTA™ and becomes
“REMDATIN™ which is connected to the RXD input of ACIA1 via the A-part of selector U12.

DRIVER

The 26L.S30 driver for RS4XX can be put in the RS422 or the RS423 mode by applying the appropriate level to Mode
pin 4. The 26L.S30 is a dual RS422 line driver with mode pin low or a quad RS423 line driver with mode pin high.
In the RS422 mode, input A (pin 2) and input D (pin 7) are the two driver inputs. The outputs are labeled Ao (pin
15/ non-inverting) & Bo (pin 14/ inverting) for the A input, and Co (pin 11/inverting) & Do (pin 10 /non-inverting)
for the D input. The B and C inputs are active-high disable inputs for the first (A input) and the second (D input)
driver. These disable lines are controlled by the “"NDRVR422EN” line under software control.

In the RS423 mode, there are four (non-inverting) drivers A...D. Outputs B and C are not used: their corresponding
lines (SD-B and TR-B) are grounded by jumpers J205 and J204. In this mode, itis not possible to put the driver outputs
in the TRI-STATE mode.

RECEIVER

The 26L.S32 is a quad differential line receiver designed to meet the RS422 and RS423 Standards for balanced and
unbalanced digital data transmission. It has an enable (pin 4) and disable (pin 12) function, common to all four
receivers. This feature is used to switch between two kinds of operation: with or without hardware handshake.
As already explained earlier, only R§4XX communication needs hardware handshake. This means that in all other
cases where ACIAL is used for serial communication, inputs 23 & 24 of this ACIA1 must be “low”. This is
implemented as follows: the two ACIA handshake inputs are pulled low by resistors R93 & R94, IF the 261532
receiver outputs are disabled by pulling the disable input (NE, pin 12) “high”. This is true in three situations:

* jumper J227 in position 2" (RS$232) or “O” (OPTional)

* the InterMonitorBus (see also next paragraphy)is served by ACIA1, irrespective of the position of hardware jumper
J227 (in this particular case, the line "IMB/NREMSEL" is put “high” by software).

2.108



RS485 INTER MONITOR BUS

This bus is normally (see also next paragraph) driven by ACIA2. Two 75175 Multipoint RS485 Transceivers are
used. Each transceiver consists of a driver (input D", pin 4) and a receiver (output “R”, pin 1). The non-inverting
output of the driver and the corresponding input of the receiver are connected together: input/output “A”, pin 6. In
the same way the inverting driver output and receiver input are connected to input/output “B”, pin 7. Driver and
receiver outputs can be enabled or disabled independently: active-low receiver enable (pin 2) and active-high driver
enable (pin 3).

As the InterMonitorBus is full-duplex, two transceivers are used: one for transmit and the other one for receive.
Depending on the Remote Status of the monitor (Master or Slave), transceiver U212 acts as a Master Receiver or a
Slave Transmitter. Similarly, U217 is either a Master Transmitter or a Slave Receiver. _

The transceiver enable/disable lines are controlled by software: either the upper receiver (in U212) or the lower
receiver (in U217) is enabled by "NSRX/MRXSEL", the Slave Transmitter is enabled by “NSTXSEL” and the
Master Transmitter by “NMTXSEL".

Thedriverinputs of the two transceivers are unconditionally connected to the TXD output of ACIA2 (“IMBDATOUT™).
The receiver outputs however are connected to the RXD input of ACIA2 (“"IMBDATIN”) via the B-selectorof U12,
which is controlled by the “OS/NIMBSEL™ line (see also next paragraph). This select line also controls the C-part
of selector U12 to make sure that the Receiver Clock input of ACIA2 (RXC, pin 3/U209) is connected to the fixed
9600BAUD clock line (16 x 9600 Hz) if the IMB is activated (OS/NIMBSEL “low™).

The InterMonitorBus does not require any hardware handshake for ACIA2: pins 23 & 24 are grounded.

Serving three ports with two ACIAs: switching logic

As already described in the previous paragraphs, the two ACIAs are serving three ports:
* the REMote Control Bus (either RS232, RS4XX or OPT),
* the InterMonitorBus (RS485)
* and the Optical Sensor receive-only port (RS232).
The general rule for the switching logic is:
ACIAL1 is serving the REMote Control Bus,
ACIA2 is serving the InterMonitorBus.
The “driving force™ behind the switching logic is the possibility to interconnect monitors in different configurations:
* Single Monitor Configuration:
- without Optical Sensor (either Optisense® or Thoma Colour Analyser)
- with Optical Sensor.
* Multiple Monitor Configurations:
- without Optical Sensor
- with Optical Sensor connected to the Master
- with Optical Sensor connected to one of the Slaves.
The following table gives an overview of the different possibilities. The upper part of the table is an analysis of the
needs and the lower part gives a summary of the implementation of the switching logic: the status of five different
control or select lines is defined for the different configurations:

“IMB/NREMSEL" is connected to the hardware handshake line “NRTS” of ACIA2 and is programmed by the
software as a general purpose output line (similar to a PIA output).

It controls the A-selector of U12 and switches between REMDATIN (IMB/NREMSEL “low”) and IMBDATIN
(IMB/NREMSEL “high™). Case [5] in the table is the situation where ACIA1 is used to read IMBDATIN in stead
of REMDATIN. To make sure that ACIA1 will function properly, the hardware handshake inputs pin 23 & 24 must
be low, irrespective of the position of jumper J227, the Communication Standard Selector. This is accomplished by
having IMB/NREMSEL=high force high the disable input of receiver U211 (26LS32) via OR-gate U21, pins
12,13.11 (see also paragraph RS4XX RECEIVER).

“OS/NIMBSEL?" is output Q3 of LATCHA4, controlled by the software.

It controls the B- and C-selectors of U12. The B-selector switches between IMBDATIN (OS/NIMBSEL “low”) and
OSRXDTA (OS/NIMBSEL "high™). The C-selector switches in a similar manner between 9600BAUD for
IMBDATIN and 4800BAUD for OSRXDTA. The normal situation is that ACIA2 is reading the Optical Sensor data.
The only exception is case [3]. where no sensor is connected at all and where the Master has the full control over the
Slaves.

-
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“"BAUDO" & “BAUDI1" are outputs Q4 & Q5 of LATCH4, controlled by software.

These lines control the Baud rate for the REMote Control Bus (either R§232,RS4X X or OPT). The four possibilities
for VARBAUD are listed in the table. There is one special case [5]. where both lines must be forced low by software
to read IMBDATIN via ACIALI at the predefined 9600 Baud rate.

“NHWHANDSH" is the output of OR-gate U21, pins 12,13.11. partially controlled by the hardware jumper J227
and partially controlled by software (IMB/NREMSEL).

As already explained earlier in this paragraph and in paragraph 2.3, this line is **high” if NO hardware handshake is
required. The only special case is [5]. where this line must be forced high by IMB/NREMSEL=high, even if jumper
J227 is put in the position “4™,
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REMOTE CONTROL CONFIGURATIONS

BAUD1 BAUDO VARBAUD IMB/NCTRLSEL | OSNIMBSEL RX/ACIA1 RXC / ACIA1 RX /ACIA#2 RX/ACIA2
TX/ACIAt =  REMDATOUT [+] o] 9600 0 o] REMDATIN VarBaud IMBDATIN 9600
TX/ACIA2=  IMBDATOUT o] 1 4800 0 1 REMDATIN VarBaud OSRXDTA 4800
1 [+] 2400 1 o] IMBDATIN VarBaud IMBDATIN 9600
RXC/ACIA1 = TXC/ACIA1 = VARBAUD 1 1 1200 1 1 IMBDATIN VarBaud OSRXDTA 4800
| ACIA1 [ ACIA2 ]
ComStd RXD RXC ComStd TXD TXC Handshake ComStd RXD RXC ComStd TXD TXC Handshake
pin 2 pin 3 pin 6 pin 4 pins 5 23 & 24 pin 2 pin 3 pin 6 pin 4 pins 5, 23 & 24
Single Monitor (= VARBAUD) (=MONDATOUT) (= VARBAUD) (= IMBDATOUT) (= 9600) (=N)
Configurations
RS232 REMDATIN VARBAUD RS232 REMDATOUT VARBAUD N
[1] {without RS422/423 REMDATIN VARBAUD RS422/423 | REMDATOUT VARBAUD Y
OPTISENSE® OPT (fiber) REMDATIN VARBAUD OPT (fiber} | REMDATOUT VARBAUD N
RS232 REMDATIN VARBAUD Rs232 REMDATOUT VARBAUD N
[2] |OPTISENSE® RS422/423 REMDATIN VARBAUD RS422/423 REMDATOUT VARBAUD Y RS232 OSRXDTA 4800 N
connected OPT (fiber) REMDATIN VARBAUD OPT (fiber) REMDATOUT VARBAUD N
Multiple Monitor
Configurations
RS232 REMDATIN VARBAUD RS232 REMDATOUT VARBAUD N
[3] |without RS422/423 REMDATIN VARBAUD RS422/423 REMDATQUT VARBAUD Y RS485 IMBDATIN 9600 RS485 IMBDATOUT 9600 N
OPTISENSE® OPT (fiber) REMDATIN VARBAUD OPT (fiber) | REMDATOUT VARBAUD N
OPTISENSE® RS232 REMDATIN VARBAUD RS232 REMDATOUT VARBAUD N
(4] |connected RS422/423 REMDATIN VARBAUD RS422/423 REMDATOUT VARBAUD Y RS232 OSRXDTA 4800 N
to MASTER OPT (fiber) REMDATIN VARBAUD OPT (fiber) REMDATOUT VARBAUD N
OPTISENSE®
{5] |connected to one RS485 IMBDATIN VARBAUD N RS232 OSRXDTA 4800 RS485 IMBDATOUT 9600 N
ofthe SLAVEs (= 9600) {9500
N:no shaded areas : don't care situations
Y :yes
SUMMARY [_comsd _ JIMB/NREMSEL] OS/NIMBSEL | _ BAUD1 BAUDO | NHWHANDSH |  Case X : don't care
RS232 1 (a) : 9600, 4800, 2400 or 1200 baud - software programmable, depending on application.
without RS422/423 0 X (1) (b) (a) {(a) 0 u] (b) : if don't care is programmed as “1”, then case [1] is identical to case [2] and no special action
Single Monitor OPTISENSE® OPT (fiber) 1 is needed when OPTISENSE® data must be read.
Configurations
RS232 1
OPTISENSE® RS422/423 0 1 (@) (a) 0 2) The monitor can be controlled by a host via ACIA1 and read data from an OPTISENSE® via ACIA2
connected OPT (fiber) 1
Master or Slave RS232 1 A Master can be controlled by a host (ACIA1), while communicating with a Slave via the<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>