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Vmieai mﬂaenon 4 Hoﬁzontal Regulation Module

17.1 TECHNICAL DESCRIPTION

17 1.1 Generat Descfiptlon

The Vertical Deflection & Hcrizc-ntal Fiegu%ation moduie '

generates vertical drive pulses for the Power Deflection

modules and supplies regulated current to the deflection

yokes. The module also includes vemcat aut«a—lock
circuitry and an EHT mHIBlT circuﬂ

17.1.2 Circuit Esscripﬁun

17 1.2.1 Vertical Fraquencyﬂn-*ionage Convertar

The vertical frequency-to-voltage converter consists of an
mtegramr one shot mukwibrazor (%CZB} and op amp o

IC1C.

iC2Bis trfggered by i moommg vertical pulses (VERT 1} at

~ edge connector PC1-10. The 300 us {approxtmate} wide
‘pulse leaving pin #10 of IC2B, is applied to the
integrating network R69 and C25. The voltage at the
;uncﬁsn of RBQ and CZS is pos%twe

, The mtegrated voltage produced is dure(:tiy pmpmﬁma!
to VERT 1 frequency and inversely proportional to vertical
period, i.e., a shorter period or a higher frequency will
produce a higher DC output. The voltage is applied to

pin 10 of op amp IC1C. R122 (UF. SET) presets a

requlated negative vaitage at its center tap. Feedback
resistor R10 (L.F. SET), is the gain control for IC1C. The

vo!tage at pin 10 should be 0 or higher. The voltage at

pin 9 should be negatwe The output at pin 8 should be

pnsmve

17‘ 1.2. 2 Vamcal Auto!MaauaI Switch

in the automatic mode, the sync pulse vo%tage appearmg

at edge connector PC1-15 is low. This makes the base of

Q4 low and forces Q4's coliector high. The output
voitage, from Q4, is applied to pin 6 of IC7 {analog

switch). A iow voltage on pin 6 connects the output of

IC1C to IC7 switch outputs, pins 3 and 4. A high voltage
on pin € connects the output of IC1C to RC network RS9

and C10. The network's output, combined with the output

voltage of the analog switch, set the vertical oscillator

frequency. In the event of an incoming sync puise failure,

voltage is applied to the oscillator network via R41.inthe |
manual mode, the DC voltage appearing at edge

connector PC1-15 is high. Q4 is turned ON and its

collector goes low. The auto circuit is da-actWated and

the manual circuit becomes active.

V HOLD (IN), a variable, positive voltage present at ed'ge

connector PC1-2, is applied to the base of Q9. Q9s
emitter voltage is set to 0.6 V above its base voltage. this

54.7304-07PI54-7904-03F 1%:‘9&1 :
K Canyright 1990 By Elsctrohome Limitad,

alters the voitage at the 1um':tion of R63, Rﬁ)& and R
The voltage is applied to the analog switch | via R1¢
is adiuszed until the oscillator ¥requency iocks el
incoming sync. In the event of sync failure, the oscil
will run free, maintaamng vert cal deflection.

, 17 1 2.3 Varttcal Ramp Clrcuﬁ

IC3 (a TBAH‘IOS differential ampﬁfier} generates
vertical deflection ramp. In the auto mode, the r
frequency is determined by the values of C10, R89
the output voltage from IC7.

in the manual mode, the ramp frequency is determ
by the values of C10, Hag and the effective fesxstanc
R83 R1 08 aﬁd R147.

The ramp gammtor censzsts of a current generatar
the capacitors between pin 12 of IC3 and ground
control  circuitry  regulates the current genar
Capacitors C6 and C9 and resistors R111, R121, R2
R107 use buffered RAMP GEN to produce a ramp ct
This curve is independent of height and size regula
Series R107 and R2 adjusts linearity. Series R111
R121 corrects tilt.

NOTE: The removal or absence of R111, m:n
and R107 will result in a linear ramp. At

impadanca levels, this ramp will also appear at p
ot ics. :

17 1.2.4 Vorﬂcai ﬂafght Con’troi

The vemcat ramp is is fed o op amp tCaDC The oL

~ from IC10C goes to edge connector PA1-3 The oL

~ aiso drives the height control circuit. The output of |

is rectified. The resulting DC output is applied to
non~invening mput of IC1B. ,

An increase in the output of IC10C will increase
“output of IC1D, the rectified DC voltage and the ot
ot IC1B. This will produce an increase in the voltac
pin 7 (height adjust) of IC3 and decrease the gain,
gain remains constant. R118 (size limit control) adj
the gain of IC1D. increased gain reduces ramp oL
level,

17.1.2.5 Vertical Boost Pulse

The vertical boost pulse is generated by IC10C. It trig
the vertical boost circuit. The leading edge of the p
is aiso a reference in the convergence aimu‘m

The output of %CWC is coupled to the base of
through C66 and R139. The negative-going transitior
the ramp waveform are passed by C66. D28 | ;mxﬁs

Vertic:at Deﬁecmn and Horizontal Reguiatmn Module
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negative values to -0.6V. Q16, which is normally ON, is
cut-off by the negative-going puise at its base.

A corresponding positive going pulse at the collector of
Q16 is coupled to the positive trigger input of one shot
IC2A. The positive going output pulse from IC2A is
coupled to output PAI-S via emitter follower Q15 The

pulse width is approximately 20uS. R146 and C70 at
IC10C pin 10, and R140 and C71 in the coliector circuit

of Q16, act as filters to reduce interference from the buck
converter section

17.1.2.6 Scan Fall

IC4 and IC5 (CA339 quad comparator), with open
collector outputs, indicate scan failure and initiate EHT
inhibit. The negative inputs of both ICs. except IC4D, are
tied to reference ZD1 and D4. The non-inverting input of

1A

{C4D is also tied to this reference.
Pin D of IC5 senses the 200V supply level

A spot Kill signal enters at edge connector PCI-5 and
feeds pin D of IC4. This signal is normally low. The
comparator outputs will be high, provided all other
sensing signals are higher than the reference voltage. All
LED indicators will be OFF, diodes D17 and D18 will be
back biased and Q1 {inhibit transistor) will be ON and the
EHT will operate normally

in the event of a decrease from the 12V supply, diode
D16 keeps C28 from discharging until the 12V line drops
sufficiently to keep Q1 OFF . The charging of C28 permits
the inhibit transistor to fully shut OFF
17.2 SERVICING AND ALIGNMENT

17.2.1 Disassembly and Access

WARNING

STATIC SENSITIVE COMPONENTS
STATIC CONTROLLED WORK STATION REQUIRED

Module Location:

+ rear panel card rack

Tools & Equipment Required:
« Phillips screw driver

a) Remove the back panel as described in Section 52

b} Locate the Vertical Deflection & Horlzontal Regulation
modute in the rear panel card rack. Using the printed
circult board extractor (from the tool pouch), pull the
& from the card rack as described in Section 5.2

I

Vertical Deflection and Horizontal Regulation Module

17-2 MODULE SERVICING

17.2.2 Alignment

The following procedure provides instructions for general
setup of the Vertical Deflection & Horizontal Regulation
Module.

Reference Figure 17-1.

Tools & Equipment Required:

+ printed circult board extractor

« extender board, Electrohome Part # 03-230330-01F
« video source (45 to 120 Hz sync range)

« fine tip slot screwdriver

« oscilloscope

STEP 1 - Remove Vertical Deflection &
Horlzontal Regulation Module

a) Hook the printed circuit board extractor into the hole
in the bottom outside corner of the Vertical Deflection &
Horizontal Regulation module. Pull the module out of its
slot.

b) insert the extender board into the Vertical Deflection
& Horizontal Regulation module slot. Put the Vertical
Deflection & Horizontal Regulation module on the
extender board. NOTE: The module may produce video
noise when mounted on the extender board.

STEP 2 - LF & UF Set

a) Connect the video source to the projector.

b) Adjust R122 2/3 clockwise from its zerc position

¢) Set vertical sync on the source to 45 Hz. Adjust R10
for lock-in.

d} Set vertical sync on the source to 120 Hz. Adjust R122
for lock-in

e) Repeat the ¢} and d} above untit both frequencies
automatically lock in.

STEP 3 - Size Limit

a) Connect the oscilloscope to row A, pin 3 of the
extender board (V DRIVE)

b) Press SIZE , then pressU on the keypad for maximum
vertical size

¢) Adiust R118 until the raster fills the face of the CRT

d) Make sure V DRIVE is not clipped

Sher C s S R T R T L L
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STEP 4 - Varﬁcai Uﬂaarﬂy

a) Press the 4 key on me keypad to pmduce a

crossha%ch

b) just R107 and R121 until the top- ta»bcttom meamy« :

looks good and the crosshatch lines appear evenly_ o : : ,
s Turn the pmjeetor ON. Check the H iNHlBiT LED 1

~ the LED is OFF, then the procedure is eamplete if the ,

s;:;aced

STEP 5 Curram Shut !JOWn

CAUT!ON

DO NOT USE THE EXTENQEﬁ BOARD FOR TH!SV o

F!GURE 17~—1 Veﬂfcaf ﬂeﬂacﬂm & Hon:szal Regufahon Madule Altgnmm

c} Gannect a 15 ? KHz source to the pmiector |

f d} Press KEY then press Uon the keypad for maximum,
- keystnna

o ,e) ‘{um the projectm OFF. .

LED is ON tum the projector OFF.
a) Ad;ust R135 slightly ciockw

h) Hapeat steps 6 and 7 until the LED is OFF

PROCEDURE! R135 adjustment will require physk:ai e

removal and insertion of the moduia. e
a) Press the SIZE key on the keypad.

b} Press the U key for maximum vemcaf s;ze then the R
- key for maximum horizontal size.

5a-7904- oa?mnsoa»usp (06/90)
Q‘fcaayngm 1990 by Eleclronome Limited;

17.3 COMPONENT LAYOUT AND SCHEMATICS

Refer to the following pages for component layouts and
schematics of the Vertical Deflection & Hmzontat :
Hegu%atran maduie

Vemcat Deﬂecimn and Horizontal Regulahon Modtﬂe
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SCHEMATIC REFERENCE

V BOOST at point PA1<5 V DRIVE at point PA1<3
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Vertical Deflectlon and Horizontal Regulation Module SARE T Rk
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17.4 PARTS LIST

Item Ref.
integrated Circuits

iIC1,iC10
ic2
IC3
1C4,1C5
Ic7

Ice

iICg

~ Transistors & Diodes

Q1,04,013,
Q15.Q18

Q6
Q7
09,610
Qi
Q12
Q14

D1-D9,D12.D13,
D15-D19,D25-D30

D14.020

D21-D24

LD1,LD2

L3

LD4-LD10
-ZD1,2D2.2D4,2D5
- 2ZD3
206

Capacitors
C1,C2,C4,C49,C51
Cs
C6.C9,C10.C16

C11-C13,C15,C17,
C50,C53.C72

C19,C20,C22,C54
C23-Ces
C26,C37,C38
C28-C30

Cat

£32,C33

C34

C35,C36

C39

C40.C41

: 5’«*?9’»‘5*@2?154 TRHA-0IP (06790}
& Convhght 1850 by Electithome Lomiten.

Part No.

14-002104-01P

14-A04021-01P

14-002084-02P

14-002154-01P
14-A03009-01P

14-002830-01P
14-A03014-01P

14-000881-06P

14-000982-14P
14-A00704-01P

14-000873-82P

14-000986-03P

14-000566-01P
14.000986-04P

14-000513-01P

14-000525-07P
14-000533-02P
14-001016-02P
- 14-001016-03P

14-001016-01P

14-000515-98P

14-000531-35P

14-000515-83P

84-410104-03P
88-171030-02P

88-171041-02P

89-000032-03P

84-410004-01P
84-447506-01P

84-422004-01P
84-433506-01P

88-171531-01P
88-172240-02P
84-422103-03P
89-000033-02P
89-000032-02P
86-310213-02P

' , ucnuua saawcme 17..9
Ven!cal Deﬁactloﬂ and Hoﬂmntai Roautaﬂon Module

Description

TLOB4CN, quad biFET linear op amp
CD4098BE, CMOS dual mono multivibrator
SGS TDA1170S, linear vertical defiector
CA339, quad linear voltage comparator
DG307CJ, | /F analog CMOS gate switch
TDA4716A, SMPS controlier

MC14049UB, I/F logic CMOS buffer

2N3904. NPN, 40V 0 2A, 0.35W

MPSU10, NPN, 300V, 0.5A, 1W
1RF731, hex FET, 350V
2N3906, small signal

MJE340, NPN. 300V, 0.5A, 20W
2N5061, SCR thyristor
MJE350, PNP, 300V, 0.5A, 20W

1N914A, diode, 0.075A, 75V, T

BYV26, rectifier, O.5A 350V, T

1N5817, Schottky barrier diode

LED, 3V, 0.09A red

LED, 3V, 0.06A yeliow

LED, 3V, 0.09A green

1N5231C, zener diode, 5.1V, 1/2W, 2%, T
1N5242, zener diode, -12V, 5%

1N4740, zener diode, 10V, 1W, 2%, T

100 uF, 25V
10 nF, 50V, 10%, mylar
100 nF, 100V, 10%

100 nF, 50V

10 uF, 25V

4.7 uF, 50V

22 uF, 25V

3.3 uF, 50V

15 nF, 100V, myiar

220 nF, 50V, 10%

220 uF, 18V

1.0 nF, 50V, 1%

047 uF, 50V, £20%

1 nF, 500V, 10%, Z5F

Vemca i)eﬁecwn and Horizontal Regulation Module
, MODULE SERVICING 17-9
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17.4 PARTS LIST (cont.)
~ Item Ref.
capacltois (cont.)

- c47

- £55-C57,C65
Cs8 G
C58-Ce2

- C63
Ch4

~ Ce6 ‘

- Ce7-CE9
C71

~ Resistors

R1,R86,R89
R2
R3
R5,R84, Ra? R148
R6
R10
- R12

 R13,R14,R16-R18,
R141R147

~R21,R50,R126
R22,R76,R106

R23,R56,R57 6O,
R61,R63-R67,R100,
R102,R131 R140

. Rz
A Rar
R28R145

 Rzg-R32.RA1,
RS2 R143
R39,RY4-RIE
 R41R123R124,
‘R125

R4S

A Rae
R48

R49,R53,R98 R9Q.
R138.R139

R52

Vertica! Deﬂecﬁon and Harizomai Reguiaﬂcn Modula

mm MODULE SERVICING -

Part No.

4631031311
~ 88-173340-02P
. 86-610134-04P

44-447103-06P

| 44-42201009P
 86-33911302P

| 44-44710205P

 88.174730-02P
8662215102

88-174721-02P

,80147025-119' e
- 80-139025-11P
- 82-310085-29P
~ 80-110015-11P
 80-116015-11P
41-000344-13P
80-124025-11P

80-11003511P

' ,” [[at:m1511::&115-1*::‘-’*{,ff/jE o
80182005-11P

| 80-110025-11P
e
~ 42-000134-01P
 80-133025-11P
80-147015-11P
~ 80-115035-11P
80-110045-11P
80-130025-11P
80-122095-11P

80-118025-11P

80-122015-11P

aodagms-ﬁp”* £

- Description -

10 nF, 500V, 10%, Z5P

/330 nF, 63V, 10%

100 pF, MPO

470 uF, 16V

22 uF, 250V

390 pF, SQOV 10%
4?ﬂpF 10V

47 nF, mylar
220 pF, 100V, 10%

47 1F. 100V, 10%, myar

47K, 1/2W, 5%, metal film
39K, 1/2W, 5%, metal fim
1R, 1/3W, 5%

1K, 1/2W, 5%, metalﬁim
16K 1/2W. 5%

50K, carbon trim pot

’ 24?: 1/2W, 5%, metal fim

100K, 1,»'2W5% metal film

'zzmi 1 j:aw 5%
© 0.82R, 2W, 5%

SAFETY compan’ﬁnr
33K, 1/2W, 5%, metal film

47K, 1/2W, 5%, metal fim
150K 1/2W 5% metai fitm

M 1/2W, 5%, meta! film
30K, 1/2W, 5%

22R, 1/2W, 5% metal film

SAFETY COMPONENT

18K, 1/2w_s%

,metal film

22K, 1/2w 5% | :

39K 1 /2W 5% meta! f‘im

! 5&-70GE-02PI54- 78045 03P 1067501
€ Copyngnt 1950 by Eeclrongrme Limiteg,
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17.4 PARTS LIST (cont.)
Item Ref. - Part No. Description

, Ha‘sisiors’ {cont.)

 R68R150

- RBYR104

- R73, mm R‘IOB
R74

" R75

R77

~ R78

R79

~ R8O

REt

hez ,
R90,R136,R137

R103.R115R116,

R142

R107.R118
R108,R10G
R11C
~ R111
R112
~ R113
R117
R119
~_R120
Ri24
R122
R128
“R129
~R130
R132
R133
R134
R135

- R144

R146

80-110095-11P

80-120025-11P

80-127015-11P
- 80-130015-11P

80-115005-11P
80-122005-11P

. 40-123955-31P

80-112025-11P

42-000125-10P

42000108-03P

42-000125-11P
80-110005-11P
§0-133015-11P

 41-000344-43P |
80-151015-11P

40-121065-31P

 80-127035-11P
- 80-118035-11P

80-162015-11P

80-139035-11P

40-624735-01P
40-423335-01P

. 41-000344-47P

41-000344-09P
80-156095-11P
80-156015-11P

- 80-151005-11P

80-120015-11P
80-182015-11P

 80-112015-11P
41-000344-08P

80-122025-11P

80-130005-11P

Coils & Transformers

L
(3

T

£8-7004- 02P754- TOIA-15P 10690
Copyight 1830 by Eragiranome Limited,

24-001400-09P
21-001400-24P

24-161012-01P

10R, 1/2W, 5%, metal film
SAFETY COMPONENT

20K, 1/2W, 5%, metal film
27K, 1/2W, 5%, metal fim
3K, 1/2W, 5%, metal film

150R, 1/2W, 5%, metal fiim
220R, 1/2W, 5%, metal fiim

3.9M, 1/4W, 5%
12K, 1/2W, 5%, metal fim

10R, 1/4W, 5%, TC
SAFETY COMPONENT
22K, 1W, 5%

390R, 1/4W, 5%, TC
1{)01"? 1/2\!’9[ 5%, metal film

3.3K, 1/2W, %, metal film

50K, carbon trim pot
5.1K, 1/2W, 5%, metal fim
10M, 1/4W, 5%
270K, 1/2W, 5%, metal film
180K, 1/2W, 5%, metal film
6.2K, 1/2W, 5%, metal film
390K, 1/2W, 5%, metai fitm
47K, 2W, 5% :
33K, IW, 5%
500K, carbon trim pot
5K, carbcn trim pot
~ B6R, 1/2W, 5%, metal fim
5.6K, 1/2W, 5%, metal film
510R, 1/2W, 5%, metal film
2K, 1 /2W, 5%, metal film
82K, 1/2W, 5%, metal fiim
- 1.2K, 1/2W, 5%, metal ﬁim, e
500R, carbon trim pot
22K, 1/2W, 5%, metal film
300R, 1/2W, 5%, metal film

5.6 uH, RF choke
56 uH, v:hoke :

deflection choke power supply

Verticai Deﬁect cm and Harsmnta Regulation Module '
MODULE SERVICING 17-11
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Vertical Deflection and Horizontal Regulation Module

17.5 SPECIFICATIONS
Connector P1, Row A:

Pint ... ... vt analog input -V SENSE R
NOTE: see Power Deflection module

Pin2 ................ analog input -V SENSE B
NOTE: see Power Deflection module

Pin3 .. ... i analog output V DRIVE
no load, V SIZE = 5V

adjust R118 such that the minimum to

maximum voltage is 6 to 21V p-p110%

adjust R118 to produce 10V p-p
set V SIZE = 10V

signat level .. .................. 12V p-p+10%
set V SIZE = OV

signallevel ... ... ... ... ... ... 7V p-pt10%
Pind ................ analog input -V SENSE G
NOTE: see Power Deflection module

Pins ... ... .. analog output V BOOST
vertical pulse, +vegoing.......... 5V peak+10%
pulsewidth . .................... 300 us+10%
Pin7 ... . analog OFFSET DC
Pin8 ................ ... analog VAR DC DEFL
Pin17 ........... +150V power supply +150 VDC
LED (LD4) indicator .. ............... 5 mA max
Pin18 .............. analog input BUCK WIDTH

NOTE: see Power Deflection module

Pin2o ................ analog input H SENSE B
NOTE: see Power Deflection module

Pin21 ... ... ... ...... analog input H SENSE G
NOTE: see Power Deflection module

Pin22 ................ analog input H SENSE R
NOTE: see Power Deflection module

Pin23 ............... analog output BUCK OUT
Horizontal Regulator output, measure with pin A-18
adjusted for output current of:

203MA L 115V £ 2%
B08MA . e 152V +2%
TBOMA .. 47V £2%
Pin24 ... ........ +200V power supply +200 VDC
currentrange ......... ... 128 to 300 mA

Vertical Deflection and Horizontal Regulation Module

17-12 MODULE SERVICING

Pin2s ............. -24V power supply ~24 VDC
(for LDY) current level . . .............. 5 mA max
Pin26 ............ +24V power supply +24 VDC,
(for LD5) currentlevel .. ... ... ....... 5 mA max
Pin27 ............. -12V power supply -12 VDC
currentlevel ... ......... ... ... ... 45 mA max
Pin28 ............ +12V power supply +12 VDC
currentlevel .. ......... ... ... ........ 160 mA
Pin29 .............. +5V power supply +5 VDC
(for LD7) currentlevel .. .. ... .. ....... 5 mA max
Pin30 ............. connected to Pin 29 +5 VDC
Pin31 ... ... ground GND
Pin32 ............... connected to Pin 31 GND

Connector P1, Row C:

Pin2 ......... ... .. .... analog inputV HOLD
signallevel ....................... 0 to 10VDC
vertical oscillator lock-in range

manual mode @ SW = 5V

lock-inrange .................... 45 to 120 Hz
pul-inrange ... ......... ... ... +10/-0 Hz min
auto mode @ SW = OV

lock-inrange .................... 45 to 120 Hz
Pin3 ............. analog output EHT INHIBIT 1
NOTE: collector output is open when inhibit is active
Pins ............... ". . analog input SPOT KILL
NOTE: see Horizontal Deflection module

PIn 7 e OFFSET DC
NOTE: connected to Row A, Pin 7

Pin8 ... ... ... . i VAR DC DEFL
NOTE: connected to Row A, Pin 8

Pin10 ... ... ... .. ... analog input VERT1
positive vertical sync ... ................ 0 to 5V
Pin1a .......... .... analog output FBK V SIZE
measure with no load on V DRIVE, V SIZE set to 5V
RI18@min ..................... 4VvDC £ 10%
RIIB@MAX ..o, 3.6VDC £ 10%
Pin1s . ............ .... analog inputV A/M SW
vertical auto/manual switch . . .. ... .. ... 0 to 5VDC
Pn19 ............. ... ... analog input V SIZE
vertical size control . . ... ... ... .. ... 0 to 10VDC

NOTE: from Remote Control module

54~-7804~02P/54~7804~03P (0B/80)
€ Copyright 1980 by Electrohome Limited.



