Sanwa 29E31S

Neck & control board
CRT circutitry operates on potentially
Do NOT work on monitors

lethal voltages!
if you don't know what you're doing!

Safety notes: most high voltage rails, including the picture tube anode, have bleed
resistors. The 112V rail is an exception if the neckboard is not connected! It can
be discharged by bridging either lead of R272 (between flyback and white jumper
lead) to ground. The big heatsink in the power supply region is LIVE during
operation; do not touch! All other heatsinks are grounded.

Neckboard
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Warning: do not apply power to the chassis board without connecting the control
board. The potentiometers and resistors on this board are an integral part of the
chassis circuitry. Also do not apply power while testing without connecting the neck
board, unless you first ground ACL (white jumper lead); D416 and C434 may be damaged

otherwise.
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taken

from the boards of 29E31S]

Chassis board

These photos were
serial 000011.
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I 1803 D821 T Rail usage
Power supply | AC-tow|— 18 N 9
These schematics were traced from FML-G14S > = v ral¥: _fllament heater. . . .
the boards of 29E31S] serial 000011 [ > NI 12V rail: sync & deflection processing, Y pre-driver, video amp
: ped BT R il: X pre-dri flyback control
Component values were taken from the 2 Mm—— mS 15V ratt: pre-ariver, yback contro
service manual and not manually verified. | ST 5 XL x 29V rail: Y deflection
m< o ] 2 112V rail: X deflection, flyback power
| S 5 4 17 = 180V rail: cathode drivers
o
[ < = 112V -15V rail: H size amplifier
I gl gnl3g ™ D823 T -16V4 rail: H size & trapezoid opamp
~ B0 « x 14 N -20V rail: (intermediate rail only)
| P T m 1
| 2 b FML-G14S 3 Warning: Sanwa was too cheap for_a bleed resistor
AC-reg-pwr 6 mi_g across the 112V output cap! It will bleed naturally
| == |: 0~ 5 via ACL *only* if the neckboard is connected.
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e el B 29v 7V 15V 12V
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: RN & N 9 FMP-G12S 15V
' = 5 3 o 16 D826
| Vin Q801 Com 2 1
| (822 pgns STR-M6511 | [— 1 HER302 Q821 KIA7812P
7 nm1l g 12 1
| ] |—\/\/\f+ FLT/SS ‘ i I 20V-raw vin vout |2
1u 50v 10k 2 R
| = og2a | L301 6nd
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| LG At | - = =7 == - = =
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| AC-Tow AC-low I
| AC-low I
AC-reg-pwr | 112v
S W 0s26 be3s WA
Degauss : 470 1/2W <« %X 6k8 1w 1
button <
" pgo2 sy Q802 s 2 Q827
XH-2H,2. 5mm 15V I 25C1815Y TLP|621 1N4148 k8 1 SE105
z | | grses |°
NS §§: I 3k9 | 29V-raw
<N <o R828 R838
N Q823 T 1
- | VWA VWA —
= 1k 172w < 1k 172w Note: mystery device, datasheet
NS N 2 D852 — 3 | < is super vague. It looks like
E%ﬁ ® 5 VAN | S11MES a transistor designed to break
= 1l e 5V1 e | ¥ | 0822 down around 105V to act as a
B | 25C1815Y reference of sorts.
> o>
i E Q851 ' Re1s el AC-reg-pur |
© ~3 25C1815Y I '
= % - 6k8 1/2W 8k2 1/2W . | ™ 5 o< o Negative voltage rails are generated
s | AC-high g%N g%n as byproducts of H deflection driver
25C1815Y o I | S2 xS~ using the winding between T403 pin 8
D811 = 3 @ and 10. This means that these voltages
I b B | 4 1 are only present with valid VGA input,
—+ | ;g“' P | = = and when at least 12V, 15V, and 112V
= « —~
« e < § | Note: while extremely counterintuitive, are healthy.
[ o~ =1 above circuit is actually correct! The _ _ _ _
[ | shunt is effectively in series with the - - = = =
- AC-Tow | 112V and 180V *supplies*, therefore the R I < © ot
| R808 emitter of Q822 really does go negative! N o > o NF o
CMaine el o T T K801 | ™ pTH451A P810 Trip current is ~5.8A, filtered with ST THS LA ST
| Mains referenced JQX-14FC-1Z . 3 oc B2P-LV-TN ! an RC time of about 150ms 2
Note: 90-132VAC . T 3R0/25°C t u : ™
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Sanwa 29E31S

. . 12v P102B P102A P912A
Sync & deflection processing T , , _ , EH-12AW,2.5mm  TJC3-12A,2.5mm PH-5A,2.0mm P912B
" hemat traced f This 5V "rail" (it ends up being ] ] 1 .
ese schematics were race rom 3 :
T M e raced IO . P101 . Q101 BA7078S s SZ s 32%’;92\5/)dizpétgolbzzgdageger HPos2\— 1 1 —\HPos2 Gnd\v—— 5 |@ 5 —\Gnd
Component values were taken from the PH-3A,2. 2 |1-© by > > © o
service manual and not manually verified. —3 »2.0mm HSCTL POLH e o Sl.’pplytln tft'lﬁ.fléll:??k dr;ver th HPOS\— 2 2 _\HPOS 12V\_ 4 _g ; 4 _\12V
circuitry; this differs from the _ _ .8
1 ——\Red Cl@}- , . o |, service manual schematic. 16V4\+— 3 3 —\-16V4 Clamp\+—— 3 2 % 3 —\Clamp
2 )I C/HSYNC 1in EXIH [— EZig HSize\— 4 |- 4 —\HSize ACLY—— 2 (2 2|2 —\ACL
4u7 50V e . e 2 ) <
Note: only pins 7. 8. and O 5|3 \Green C102 3 16 To V driver: To flyback drv.: Vsize\—— 5 |5 g| 5 [——\VStze  Blank\—— 1S 1 —\Blank
are populated (3-pin’ <4 , )ng Video in POLV Sync-POLV Sync-5V 20V\——6 [S 2|6 —\20v P;A —
connector); video signals \ u — b
are wired directly to ol \Blue s, 15 YPost—1 718 Bl \WPos TIC3-4A,2.5mn P9138
neckboard, rather than being |6 ) VSEPA EXIV [— BrightvY——{ 8| E&|8 S N 1 Bright
di ted th h ch i . = S © ——\Bri
b;;?ge rough chassts m7 470n 50V S c SF < 12V-HS 2v———9 |* 9 —\12v 9
5 ) 14 S S5 2 2 —\SubCont
8 VSYNC in Vcc 8, o2 Gnd\——10 10 —\Gnd o
ol S32s38 N SS¥ SubCont\——{11 11 3lg  p| 3 \omt
Eev ETY il 13 - = C401  Raps > j\— 4l 8l ar—\cnd
— ) F——= cveoL HDRV | —wWv Cont\——12 12 g~ 8
= = = 2u2 50V 10ep k8 S — L Gnd 2le gl \Gnd
C\Mf:?_ 7 12 To_neckboard: <™ Warning: the control board is an integral Blue\V—— 6|2 =|6
It seems like this design is 7 CVEXI CLAMP Clamp part of the circuit. Avoid powering up the ©
capable of decoding composite 1u 50V 328 = chasstis Y(vtgho:ﬁ_havtngdtt andtﬁhe ne(_:l;bo?rd Greeny 7 7
sync, courtesy of this decoder 1 connected; this may damage the monttor: Red\—— 8 8 —-
chip. It should also be easy to 8] CPSEL VDRV +I( L m
gp ’ 9 1037 These connections between the chasstis, EH-4A.2.5mm  P901B
GND CPWID =1 a control, and neck PCBs are abstracted oL 2=
_ Sync processor S S away in the schematics for clarity. 180V 1 ol 1 \ 180V
UIN The wire harness cannot be removed —1> 2 @ 2 =
— from the beckboard without undoing N S
- crimp terminals, because Sanwa was V——3 |8 S| 3 ——\7v
too cheap for proper connectors. © ]
P prop Gnd\— 4 =4 —6nd
VR455 VR451
12v 10k 12v 2k 12v
R467 H-SIZE R480 -16V4 R407 H-POSI R481 D413
v M N\ VY \ Q312
12v. 30k 1 1k5 12v. 5k6 1 1k2  HPos2 1N4148 L RN2002
HSize -16v4 =~ HPos -
12V Q302
C?SIG T D430 RN1201
0 [ ) DE
Eig B2 10u 50V 30V =
2T IS~
= Q402 La7gs6 12V oo
= 1 20
- 2 H trig v per{ Hh
- To H driver: 220u 16V
VR454 VR456 Q424 1 __
, 200 20k 4558DD HStze-buf 214 ohase v trig e
From V driver: PIN AMP  R460 €136 1/B TRAPE 3. 2403 P E 0
Derived from shunt —/] 100n L 12V H sync W vV TC
between V deflection O~ [S) ™ N_LC o< x
coil and gnd. IS R461 2 3 x =] 29
e« VW 5L 3 2sx o 4 _ (78T S R338 RSN
470k S— 5 9298 FBP trig V mid AN {12v
= 6 g o < = = J_ ﬁ_Lg 47k
Q24 7 R462 R495 el 5 16 - OT-
R491 4558DD VWA VWA 7 Saw V saw
AAA 5 N 10k 220k 10u 50V — 1oV
470 &
03? % 6 AFC cap V out 15
o s 12v 12V-Hs SSx -
T L 12v 12v R451 T 7 14 MBSIN To V driver:
= - AFC out Gnd [—1
3 - 51 g R
o 8 g™ RTO1 R416 gsm RS
S/\g g ,; o ca52 [~4 8 W TC X 13 || a4
~ I~ +| _L ray
| | < Q424 e 1 € VR442 1k 10k S L~ 8L c 8>, = '
- 4558DD R4B7 10u 50V pARA €446 5k S ~ g - 3 To H driver:
o+ B A o 33 ) H-HoLD I I 21H disch H out |2 H-input >
n——" N 25C1815Y AN A p
STa 4 1k > 10u 50V = =
™ 10 11 R419
H pwr H PW 12V-HS
2 g+ 3> ol o Sy 12K
—_ o X @__GJQ < IS) . o~ n
-16V4 IS+ SI;‘_, SI‘_' Deflection processor 3S9



Sanwa 29E31S

. . 29V
Deflection drivers Note: D303 has no footprint on >I
These schematics were traced from EhekPCE.tIt is -SOlde¥eg3gg tRe 2 el
the boards of 29E315] serial 000011. ack, between pins o (A) o
Component values were taken from the and C310 (K) . N r;
service manual and not manually verified. RS> 2 Q308
25C4793
12v 20V g = R330
Q303 LA7838 3¢\ : AN
o ! VceCtrl VccDrive pa > v\iz’ 100 2w
56 ot 7 g = A0 Son1837 B2
m N M IS) m S m> e 2
UI: uI-—c 13 © = o S
(<)
. ] M-~ 2
From defl.: 2 - alg O Sm 2 —
V-input Trigger E = D214 D213
1 N
IN 1
3 TimeConst 12 P301 20V 1N4148 To neckboard:
N > 1
ST 23 5 S m o~ < _| NeE o |3 18 R269 D216
12V _[150/60Hz g 27 a m - N — o VWY %%
= = o = © e 9| g 215 8k2 1N4148
— ~ > Il x
6 11 IS
E - Ramp = _L gox
g+l 2¢
m -_ —
moy ST.e 4 7 = R319 R318 =
n3g o —c Size Feedback VWA VWY T403
] @ :“Jvt'ldﬂt' dri ko 33K - :
w 0 ertical deflection driver ©
ﬁﬁﬁ . Q305 B3 _ 112V Al E_l .
e ) o+ = 25C1815Y N = ‘|’ L406 R456 ) '3 A | To flyback & sync:
Z f= I J<x ﬁ_\‘é 3+l 7 31‘5‘5D\ ' VWA ih H-sense
~ E] ™ - M OR39 1/2wW 9
= g 3 03 <™ 4 o =4 - To power supply:
4 = o S<x To para/pin/trape adj.: A pa 4+ 3 1 10 —20V-AC
From sync: MBIN = 2 =1
B Q314 ] > PT153KHA
Iw 2SA1015Y T3 @
! =
—_— 7o) i
- o~
>
= :Ii
< —
S
m
15V P401
L408 R440 B2P-LV-TN
YWY T401 > -
31550 36 2wt 3 = |i 6 " qa12 o | & 180n 1(x
S 0 SHEN AN < o
UID 233 5 ~ §NZSC5143 ST 400V L401 2 |R
~ o — m
L3 ] Ny C440 3] 4 SRS |_C‘419 15T31A s
C430 R429 C454
Q435100n — H47-HA ©
Nl x 330
25C1959 = o~ —  220n Op
From defl.: RA22 ] md & ST o 400v 1/2W 500y
- Q408 NS c
< Q00 823 g
— o N ™M o — pr—
~ ©o JI_—8 o -
Q436 ‘—c%ﬁ ~ ST D401
2SA562 T - g pal FMV-3GMR
UIM (common anode)
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m 1l s sy S 3 = Q413 gzga QLY 328
e = IS IIn 25B688 T é:’,’ﬂs 3 é
Q414 v
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+
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Sanwa 29E31S
Flyback & high voltage

These schematics were traced from

the boards of 29E31SJ] serial 000011.
Component values were taken from the
service manual and not manually verified.

From sync:

The idea here seems to be that C4A7
discharges when there is no H deflection,
turning on Q4A2, and in turn stopping PWM
signal by simulating an overcurrent

R4B1
10

The idea here seems to be that if C471
charges to more than 25V or so, D480 will

o)
~— < . . .
iy ; ; ; start conductin ntil H deflection stops
gog?tt;?gh T?ﬁotgﬁl.( sertes resistance is ES § in turn switc;igguthé flyback driver oﬁe ’
’ ~ and keeping it off. Redundancy/protection
. in case the normal feedback path fails
From H defl.: D'4\A|7 R459 R498 R4B2 |/Z maybe? p )
H-sense i A% ’ A% ’ A%
1N4148 7k5 1/2W'\iaq « 2k4 . o 5k1 I\
< NosSo © 9
ST 3228 2SR5 Dl‘g‘l R478 D|4/7]1 R471 CF-0801 To tube anode:
— ’ LT AA%A ’ N AA% Anode
Vs 2 I S 35538 7
a = ngzx o uI,Eac - —
- - < 6
252 - T L]
< i —
o
112v
—|_ L405 5
= ! — To tube neck connector:
= 3155D > = 4
<+ 3 m+| © "G >Um Lo | o = ge’\/\/\/ Focus >
N et m - NS S e 5 M =
< < < <COa<s—3& 3
&) S (&) 2 X< o - o
le "1z : [
= = To neckboard:
<t [ee]
. . v e a =4 Screen
Note: despite all the random protection AN~ AR
circuitry, there seems to be no contingency a u e u %)
in case the PWM circuit stops working and <
just turns Q404 on at 100% duty cycle. © = 2
. . < = —
Assuming the current feedback loop still ©_ | o | x4 Vo [ N —_
works, that would basically instruct Q404 g 2‘3__“'@%% IS¢
to eat 3A x 112V, through L405, L403, the a we N 3’*’ 2
flyback primary, and R408! 404: transistor N =
not found, yikes. =
Beads are wrapped 12
around Q404's pins. = -4
15v KA3843B a>< =
R499 6 R4A7 — Q404 Rg“‘
Out A% 25K1385 g X Warning: flyback pinout is an educated
10 10 2« ) guess. The service manual does not
© 3 3 g = reflect reality here, and I couldn't
<—=- ~ 5% find any documentation about the part.
ST = L rxgvc
o~ — (o]
A 3 R4A3 “13 To neckboard:
Isense VWA ACL
1 g_l_g 1k = 3 -
= < ~ @ g | @ ©o <
- (S} m <« - i
s UI“’ <0 < — < <
. . . . 1) o o0 o c o =
The Rt/Ct circuit is quite nonstandard b= — S @ A
for the KA3843B (a generic PWM controller), - — "
but intends to synchronize the flyback 1 A .
with horizontal deflection. Without Comp Warning: do NOT power chas?ls
deflection though, the PWM controller without neckboard attached!
would still oscillate at ~31kHz due to Y5 gczﬁl223e341?nwgu;?nguenAgﬁ
the values of C4A2 and R4A2. 3 X can just bé <horted to’Gnd to
RA97 Dﬁ3 C?A|8 C?A|2 5 RAB3 test without neckboard.
\/\1/|:/ 1N|4/1|48 A . 0 A v ‘/1\6\(\ l>
"
o 0 g | s 100 Flyback PWM ctrl gt 3 Sx2
> SUACTES D& < S I3
= aT=za uIe £->
i
— — — — ~
- - - - <
<
x

33k



Sanwa 29E31S

Video & picture tube

These schematics were traced from

the boards of 29E31SJ serial 000011.
Component values were taken from the
service manual and not manually verified.

e
- i >
5 &¢S )
& C« Q912 S
12V 12V < 12 e
vee Vid 3V6
ideo-
ool 3]s
o o < ) 9 17 3 Q908
From flyback: R952 UT3 e = |/ |.r>'a Vee Chl 2 25A1020
ACL VAVAYA n+| 8 @ -
25C1815Y ﬂ <
k6 = o S o = — —
5 m+ 2 UI@ UIH > Vcec Ch2 - -
< [S)
o - 8
u:|:§ ” %2 = =
oxS 1
= E%ég Vee Ch3 21 From deflection: Rggsg
3 . Blank
12V n E From sync: R929 1 | J\l/ly “'_LD-
ﬁI 1—::5 - [clamp J;/;/ Clamp g g
: o[+ I
Sx o SL—EE "3 R915 13 4 ) =
=R g o B iy
o =1 @ Ro3s ° 5 55 LI 12V
[oe) .
§ﬁ§ <\ Vlka Bright -
> % _ - =
md m¢§ ~Ne L ~t § Video amplifier D921 RO53
QS > S SS® 2 D M1
&« - &« R - e o irens 1N4148 5ki QLS
= m - m Note: amplifier channels are drawn in-circuit. S S S
=y =
w w T

Warning: lots of designators are printed incorrectly on

[N
N
<

€927

I P

12v

12v 12V

L912

12V

12V

From flyback:

Focus
I} 2

D925 R966

56

Blank-open-12V

Blank-9V-QV

the back of the neckboard.

When in doubt, verify with the top side; it seems to be more accurate.

Red, green, and blue drivers are identical, except that
gain potentiometer, and the blue channel has a slightly
circuit (R931 is 6R8 instead of 10R).

VR901

From VGA
connector:

[N
N
<

R908 R-Gain R912
7k5

4k3

R902

1
100
N
32 E
+
N
-

\

]
24u 25V

911

~ c c
P —
R927
1k
\3
Sub\\\\\\
Cont 26

SubBr
M52327SP  Ch3
Q912 Hold

>
(=]
n
()]
o =}
IH
©
o~ n
oS~
o

4k7 VR904 9k1
5k
R-B1lk

the green channel lacks a
different compensation

A
560 1/2W

For whatever reason, blanking is done via three independent systems,
based on two information sources. Firstly, the video amplifier clamps
the signals based on the clamp signal derived by the sync processor.
Secondly, the reference voltage for the power transistors (Blank-9V-0V)
is pulled to ground during retrace, derived from the V driver charge
pump output for vertical retrace and the T401 series transformer for
horizontal retrace. Finally, the base-emitter junction of the
voltage-to-current transistors is completely reversed by Blank-open-12V
when either of those sources give a blanking signal.

R942
680

180V
= = =
()] N N N ™M
(<] - - -l
()] X O\%_\ﬁ ()] X O
o n o n o n o
i i i
Blank-9V-0V
Q901
25C5147
i e
<] (<]
[e)] (]
() i
. " qo02
o h; 25C1815Y
[ee] <
i i
[« <
(=) =
<«
N n
0 & =
oS © 82n &
[=) = < o [a's
-~ (<] (<)
[¢)] -
o

Blank-open-12V Video-3V6

A%
390

€912
D12 Roos
]

47y 25v 100

|Green
|Blue

)]

N7

Cont

SubBr
M52327SP  Ch2
Q912 Hold

4k7 VR905 9k1
5k
G-Blk

Blank-9V-0V

C903
100n

7V
R963

1R2 2W

From flyback:

Screen

C907

||}——{

4n7 2kV

Socket Gnd Focus
o] | |
:z) | |
| |
| |
D
| |
| |
D |
- | |
bt I
b
T Gnd Screen
415 |10 VI01A
= = = GZS510-2-1

735X701Y22-DC23

P902
TJC1-1A

e

Reference model was paired with
a Toshiba A68KSM696X tube.

[N
N
<

7k5

15k 2w
R924
15k 2w
R926

R922
15k 2w
R923
vWA

560 1/2wW

%

VR902
R914 B-Gain R925

4k3

[N
[=)

R941
680

D919
D — 1
1N4148

A

R907
100

\ |+

D902
N
1

1N4148

Blank-open-12V Video-3V6

]
47u 25V

F__m
in5
C913

R918

04

Ro17 €9
10
AA"A%
82
R916
390

oLl
<
S —
R919
—>
1k
Ll
n
[2))
o
N 11 —
Sub
Cont 18
SubBr
M52327SP  Ch1l
Q912 Hold

4k7 VR906 9k1
5k
B-Blk

[N
[
=)
<

15k 2w
R938

R936
15k 2w
R937
VA

15k 2w
R940
560 1/2wW

Blank-9V-0V

R956
680

Q905
25C5147

906
25C1815Y

$i_m

in5

Ro31 €9
6R8
R932

Blank-open-12V Video-3V6

VWA
82
R930
VWA
390




