Chassis

MD2.25E

AA

=

==

=

==
e

=
\mwmmw%wwmmw.
e
o
=

-
=
=
szs m\qu.
e
e

e

=
= =

=

=

Supplement to Service Manual

4822 727 21484
4822 727 21485
4822 727 21486
4822 727 21487
4822 727 21488
4822 727 21489

v

MD2.21E/MD2.22E AA GB
MD2.21E/MD2.22E AA NL
MD2.21E/MD2.22E AA D
MD2.21E/MD2.22E AA F
MD2.21E/MD2.22E AA |
MD2.21E/MD2.22E AA E

4822 727 21611

PHILIPS

Subject to modification

ips.

f Phil

ithout the prior permision o
Printed in The Netherlands

1Se Wi

PHILIPS

1ISion

Colour Telev

par it

=

SErvice
Service
Service

Netherlands. All rights reserved. No part of this publication may be reproduced,
stored in a retrieval system or transmitted, in any form or by any means, electron-

ic, mechanical, photocopying, or otherwi
Published by LM39867 TV Service Department

©Copyright reserved 1998 Philips Consumer Electronics B.V. Eindhoven, The



Wireless Dolby / Drahtlos-Dolby / Dolby sans IEEZEEE KR

1

10

Post
Amp

TORO7x7 { 4

5710
tu
MT |

2

-[2712 3712
I 221
§

Muting

Tuning
Indic.
Drive

AGC

21

3711%

2710
22n

7710
LA1805

3707

1710

5707

§

3765
VB

VA

RECIEVER

01

1700

5705

v

F==1
(&)
[ =
g
=
3
"
Ba:
2
=
0 o
29
Bl |
LA L
-
=
= iy v
z = |
M“ —
. u
p
o B~ o e
2 5 5
= =
S I I 1 O Y O
e B 7.6.5.4.].”.1_0
EEEIIE gz |sIg =
0Hd =
_—— m
o
184 “o
[=)
= 8
A 2
v S
- = 2 -
ER
2 =
3 E 2 -
] S | 8 o
= s - - — - — ——— - =
& { =z
3 2
- Y
- 2 = > @ :
— = =
s 2 g g 2
5] (0T} = E_88 ;
I N T E2=2E 2
ETTE i L e 2223
gl L4 ) <3
l o Co S g
S s [ > 3
|3 POEH . ~
o - o3 ol 8l @i
— E—0— =3 EHEH
vchm - T T
[rat—4 £ 23 =1 —
on Bl
—{WI} S
T0LE =
= =
c E
Y
<
g 5
3
=
t+—
o
s
| ] =)
T+ o
£0LE g™




K3 3765 K10 3772 J12 3182 117 3790 H20 4708 EI0 5710 BLO 6751 J8 770 C8& 7770 ML} 7789 II9
I2 3767 J7 3779 Jl6 3783 JI8 3791 mE0 5705 D1 5730 CI7 6752 K2 1735 19 7780 ki 7730 F9
T7 3770 W4 3780 115 38k J20 3793 1§ §20F €5 550 L3 6770 W3 7750 H3 7780 1Iié
H7 311 Ii2 3781 TIE 3785 118 3980 E20 5707 €7 610 B3 7707 C6 7755 J 3 7I84 UIS
1 \ 12 , 13 X 14 ) 15 ) 16 \ 17 ) 18 ) 19 . 20 21
éﬂlé
5730
TOKO MPX 3t R
L Ty
5 2
] \ 02/50
! 1
3729 - MT
- L
"o i 9 Jwn 6
™
I 1 1
719 3720 12720 1
B ™ IlnS 3734 | -
3721 *
T726 2
b 3
+12v
iyl
- 3
Bl (1}
o Roackidd .
3741 3731
| ] 2V &
3770
v A
ﬁ——l—»ﬂlvﬂ
£770 2770 2779 3791
cav2 Inu/zsv Izzn
™
NEST2 16 17
BCMS
vee
76 2772 T 5 R
3 . ot AG 3785
I 202/500 ]
721
= ey BN 27{]83 3783 b
2773 s 2u2/50v — 1104
BCB48B
27174 2u2/50V 4
l Alﬁn 9_
X = item inserted
2 - = item not inserted
7 D = [ ] 3729 | 3130 | 3731 | 3nan | 3956 | 3757 | 3703 | amy | 2760 | 4708
5 5 L U Forunit 3104217 04640 use = lx |x = ]x |- |x{x |-
1 J.“ 3104 217 04670 - lx x| (= lx x|~ [x]x
" 780 A
13 NIM4560 3104 217 05210 X |- |« |[x |x |- |[x |x [~ [-
3104 217 05550 X |- |- [x |- |x|[x |- |[x|x
GND 3104 217 05380 = |X [x |- |- |x |[x |~ |X |X
-Ls 3104 217 05650 X | x | = [~ |x |« =[x |[~{-~
3104 217 05710 - x |x |- |- ¥ |- |x]-|-
3104 217 05730 X [x [= |=|x |= |x |[x [-]-
11 ) 12 j 13 j 14 ) 15 ) 16 ' 17 ' 18 ) 13 ’ 20 21




1

Wireless Dolby / Drahtlos-Dolby / Dolby sans fil N IR

1403 D19 2401 D2 2408 D7 2414 CL0 2420 I 5 2427 C5 2435 G17 2439 B2l 2445 P19 2460 ALl 2486 T19 303 E2 3408 C4 3416 DI0 3422 AI0  M29 131 3440 F17 3444
1407 EJL 2402 c1 2410 D1l 2415 DI0 2421 C 2 2429 B10 2436 FI9 2440 BI3 2447 J5 2462 FI7 2487 G5 3404 C2 30 €5 3418 CI0 3424 ALl 3430 BII 344l Fl7 3445
1408 E22 2404 €5 Iz D9 2416 BIl 2473 D3 2430 B14 7437 EIB 244 J1 2448 B2z 2481 H2 3400 R1 306 C3 Iz €& 3410 E9 34l BIZ 3433 als 3442 E18  3idd
1415 B1 2406 €6 2413 D3 2418 ALl 2425 D10 2432 ALS 2438 B0 2444 D21 249 TS 2482 H3 3402 D2 3407 E3 3414 C6 3420 A0 3428 T2 3439 T30 3443 Al 3dd)
1 ) 2 . 3 . 4 N 5 ) 7 , 8 ) 9 , 10 ) 11 )
m 2450
{—
17
3422 %
{18k 1 {1k —
3420 .L 2418
Imu/suv
. 702 B
; Nvasian
. 7
, VAl |
' mY NEST: : D
s 4 Is 1 244729 ,Lzma
T u2/50v
4 1 [roes 2402 3404 2 013 vee P I
SURRR 3 . 1 308 4441 2404 3412 3414 5 6 3418
1u/50V yp, s > Ga Tk }
T T Lu/50v
en |2 3 3 i = 2406
¢ la ! . ’ 2uu
- n7? <
X ] — nalion *
3406 u
, (5 ——e 3484
4 T Al - 2 4 ‘ 3 3416 2410
D—
f;p leo‘“;gov . ui BT 2uisov
4, — 22n
3402 101 B I u y 470 L oo
NJM4560D Ga 4}
ST ’ p 2413 27500
4 A1 T om § E 15 476n
10u/50v -
3407
) B
0 3419
J e A
GND NIMas60D
'L —
4
3
TS + 1
: D>
J P
- VA!
13
=1 3 M!
g
B
7414
147808
3400 4402 T01Z
3800 1 0 .
+13vt ———{IR7 } : . 3 g VU
_A 1 oum 2482
) I 100n J_G I 100n g 3473 To08 .
= A 2420
™ 47/16Y
I u/m
VA!
= 2449
= &
= 4716V
e To10
- 8V
3474 Ll
vi!
2442 147
I 4Tu/16v Izzou/mv




AT 3448 A0 3450 H 3 3459 T4 3474 J4 3486 G18 3504 G2 4402 H3 4410 FI7 4482 FI7 6401 B1S 7402 E11 7404 A20 7405 Bl9 419 g
BI8 3448 BZ) 3433 €27 ME2 G3  3BO I20 3501 G20 3505 G3I 4403 Fle 4413 65 5403 Al7 6407 G2 7402 B11 7404 A9 7408 EJL 7431 G
BI§ 3450 B0 343 Fl6 3468 G138 FI7 3807 G20 307 I 4 4405 BI3 4433 I3 5404 120 7401 B3 7405 B9 7404 BIT 7410 Pl 451 &
BI§ 3451 B2 3458 14 M7 H4  M84 clo 3503 G2 M40 B12 4409 I3 4481 4 5405 T21 7401 D3 7404 Btd 7404 BI6 7414 H2 53 J
12 ) 13 ) 14 15 ) 16 ) 17 . 18 ) 19 \ 20 ,
- 3432
3448
4 {100k}
74 D
344 HHCUM T4HCUM
M4 E 3447 601 |y 1 |8 s 1 |Ls
HACUM el
4400 3426 405 M 2430 43 | 1 |2 1| 1] 2437 3446 7405
r & L ) 3449
1u/50v 1n BC847B 350
==
=T 7 3445
r l 138 _[2439
I In IlOOp
4.
+8V!
- Y
2444
1403 T oo
- TRANSMITTER 5
y VCC ANTENNA
7 1‘;35 1408 1
- e ]
! 1
05C fup.— -] SYNTH.
~ 2436 -7
3 am i — —?
- ———— — i — ' (2} =
T ey 4403 4410 4482 10 e L 5] 8] =] &
M ‘ BC847B
! T v I sofe i fs
+Yu!
B!
g 3503
3504
X =INSERTED 1407
=NOT INSERTED aw T[T
" N;’ - | v
] 5403 | 3420 | 3430 | 504 | 5405 | 246 | aas2 | 2487 b 3 GND
3104217 95410 (433M12) man | X[X[-[-]-[X]- ™ e
Tidd = SpA
4
3104 217 05640 (864MHz) sz [ - |- [ X X[XIX (X SCL
. [2C DISABLE
285 |
1008
I n
7423
BCH4TB
12 ' 13 ) 1 15 i 16 ' g ' 18 ) 19 ' 2 ' 2 ' 2

CL 86532021_002.Al

130598



2 Spare parts list

Repair kits

Various

4822 31011188
4822 310 10649

4822 310 10707

Cable extension kit
Supply repair kit
MD2

Line repair kit MD2

Large Signal Panel [A]

Various

0301

4822 267 10912

3P male v

0302A 4822 267 10758 2P 87273-0351
0306 4822 267 10753 4P B04B-EHP4
0310 4822 267 10925 10P male 2,5 EHP4
03174 4822 265 31326 3P male

0322 4822267 10916 6P male v

0325 4822 265 31193 3P male

0328 4822 265 31248 3P male v 1,25 ed gy
0338 4822 267 10914 4P male v

0339 4822 267 10915 2P male v

0393 4822 265 41465 BP malev 2,5
8002 4822320 11453 3P cable 0.5m
0045 4822 402 11135 Bracket for heatsink
0047 4822 466 92954 Spacer

0048 4822 404 31344 Bracket SCART
0050 4822 492 70871 Spring fix trans.
00574 4822 482 62076 Spring fix trans.
0060 4822 695 00005 Insulater for 7541
0063 4822 466 93461 (nsulator 20 X 25
0073 4822 404 31305 Bracket for 5V panel
0076 4822 256 91879 Hoider for 6567
0077 4822 404 31488 Bracket LOT
8001A 4822 320 20216 EHT cable
0100A 4822 265 11253 Fuse holder
1440A 4822 071 51001 Fuse 0,1A

1503A 4822 070 33152 Fuse 3.15A
1566A 4822 071 54002 Fuse 4A

1572A 4822 07152502 Fuse 2.5A
1572A 4822 071 54002 Fuse 4A

1580A 4822 071 52502 Fuse 2.5A

-+

2400 4822 12143368 47uF 160V
2402A 4822 126 13185 680pF 10% 500V
2409 4822 126 13644 47pF 5% 63V
2411 4822 121 43526 47nF 5% 250V
2412 4822 122 31168 270pF 10% 500V
2417 4822 121 42408 220nF 5% 63V
2418A 4822 126 12095 220pF 10% 2KV
2419A 4822 121 70365 39nF 10% 400V
2420 4822 121 70594 1nF 5% 2KV
2421 4822 121 10649 1,2uF 5% 100V
2421 4822 121 42634 560nF 5% 250V
2425 4822 121 70398 11nF 5% 2KV
2426 4822 121 10551 27nF 5% 630V.
2426 4822 121 10658 24nF 5% 630V
2426A 4822 121 10679 15nF 5% 630V
2431 4822 122 31177 470pF 10% 500V
2433 4822 121 10506 560nF 5% 250V
2433 4822 121 10507 470nF 5% 250V
2433A 4822 121 10518 250V 390nF 5%
2433 4822121 10629 430nF 5% 250V
2440 4822126 11501 1,5nF 10% 500V
2442 4822 124 23265 4,7uF 20% 350V
2448 4822 126 13614 4,7nF 10% 50V
2450 4822 121 10509 120nF 10% 250V
2457 4822 121 43179 18nF §% 250V
2460 4822122 31177 470pF 10% 500V
2461 4822 124 80791 470pF 16V 20%
2462 4822 124 80791 470uF 16V 20%
2463 4822 122 31177 470pF 10% 500V
2465 4822 122 31177 470pF 10% 500V
2466 4822 124 41387 470uF 20% 25V
2467 4822 122 30057 2,7nF 10% 100V
2468 4822 124 11521 1pF 20% 250V
2480 4822 124 40763 2,2uF 100V
2481 4822122 31177 470pF 10% 500V
2482 4822 124 22466 1pF 20% 50V
2503 4822122 31175 1nF 10% 500V
2504 4822 12143066 1nF 1% 400V
2505A 4822 124 23492 220uF 20% 385V
2506A 4822 121 40487 100nF 10% 400V
2507 4822 124 41184 470uF 20% 50V
2507 4822 124 81151 22pF 50V

2508 4822 121 41856 22nF 5% 250V
2508 5322 121 42386 100nF 5% 63V
2509A 4822 126 13841 1nF 20% 250V
2511 4822 126 14153 2,2nF 10%B 1KV
2512 4822 126 14153 2.2nF 10%B 1KV
2513A 4822 124 41579 10pF 20% 50V
2514 4822 124 22263 220uF 20% 25V
2521 4822 122 32185 10pF 2% 100V
2522 5322 122 32331 1nF 10% 100V
25294 4822124 41751 47pF 20% 50V
2525 4822 124 40255 100uF 20% 63V

4822 126 10334
4822 122 31175
4822 121 41856
4822 121 43066
4822 124 40242
4822 122 33524
4822 126 12451
4822 122 33531
4822 126 12095
4822 122 31177
4822 126 12095
4822 126 13451
4822 121 70696
4822 126 11824
5322 121 42386
4822 126 10727
5322 121 42386
4822 121 43179
4822 124 81151
4822 122 31177
5322 121 42465
4822 124 12235
4822 124 80065
4822 126 11501
4822 124 81151
4822 124 40214
4822 126 11254
4822 124 22583
5322 121 42465
4822 124 81029
4822 122 31175
4822 124 41329
4822 121 43526
4822 126 13829
5322 124 41468
4822 122 31175
4822 121 41857
4822 121 43526
5322 121 42386
4822 121 42408
4822 121 42408
5322 121 42386
4822 126 13644
4822 126 10334
4822 126 10334
4822 124 40255
5322 121 42386
4822 121 42408
5322 121 42386
5322 124 40641
4822 124 40242
4822 124 11523
4822 124 40246
4822 121 41857
5322 121 42386
4822 124 41329
4822 124 22263
4822 124 41643
4822 121 42408
4822 121 42408
5322 122 32331
4822 124 12244
4822 124 12244
5322 124 41468
5322 124 41468
4822 122 33531
4822 122 33531
4822 121 41856
4822 121 41856

470pF 10% 50V
1nF 10% 500V
22nF 5% 250V
1nF 1% 400V
1uF 20% 63V
22pF 5% 50V
820pF 10% 50V
2,2nF 10% 50V
220pF 10% 2KV
470pF 10% 500V
220pF 10% 2KV
2,2nF 10% 2KV
2,2nF 5% 2KV
100pF 10%B 1KV
100nF 5% 63V
3,3nF 20% 400V
100nF 5% 63V
18nF 5% 250V
22F 50V

470pF 10% 500V
68nF 5% 63V
2200uF 20% 16V
1000yF 20% 50V
1,5nF 10% 500V
224F 50V
1000yF 20% 25V
330pF 10% 2KV
47uF 160V

68nF 5% 63V
100UF 20% 25V
1nF 10% 500V
2200pF 20% 35V
47nF 5% 250V
120pF 10% 500V
1000pF 20% 40V
1nF 10% 500V
10nF 5% 250V
47nF 5% 250V
100nF 5% 63V
220nF 5% 63V
220nF 5% 63V
100nF 5% 63V
47pF 5% 63V
470pF 10% 50V
470pF 10% 50V
100pF 20% 63V
100nF 5% 63V
220nF 5% 63V
100nF 5% 63V
10pF 20% 100V
1uF 20% 63V
4,7pF 20% 35V
4,7uF 20% 63V
10nF 5% 250V
100nF 5% 63V
2200uF 20% 35V
220pF 20% 25V
100F 20% 16V
220nF 5% 63V
220nF 5% 63V
1nF 10% 100V
33uF 10% 50V
33uF 10% 50V
1000yF 20% 40V
1000uF 20% 40V
2,2nF 10% 50V
2,2nF 10% 50V
22nF 5% 250V
22nF 5% 250V

3407
3409
3411
3412
3413
3414
3415
3415
3416
3417
3419
3423
3425
3426
3430
3431
3443A
3448
3449
3449
3450
3450
3451
3451
3452
3457
3457
3458
3458
3458
3459

4822 116 83883
4822 116 52256
4822 116 83864
4822 116 83864
4822 116 52231
4822 116 52218
4822 117 12077
4822 117 12618
4822 116 83883
4822 116 52176
4822 116 52176
4822 053 10688
4822 116 52176
4822 116 52176
4822 050 11002
4822 050 11002
4822 052 11688
4822 116 52234
4822 116 52297
4822 116 83884
4822 116 52264
4822 116 83882
4822 116 52271
4822 116 83884
4822 116 52254
4822 116 52292
4822 116 52298
4822 116 52272
4822 116 83874
4822 116 83878
4822 116 83883

470Q 5% 0,5W
2k2 5% 0,5W
10k 5% 0,5W
10k 5% 0,5W
8200 5% 0,5W
3300 5% 0,5W
2k7 5W 6%
2k2 5% 5W
470Q 5% 0,5W
10Q 5% 0,5W
1082 5% 0,5W
6Q8 5% 1W
10Q 5% 0,5W
10Q 5% 0,5W
1k 1% 0,4W

1k 1% 0,4W
6Q8 5% 0,5W
100k 5% 0,5W
68k 5% 0,5W
47k 5% 0,5W
27k 5% 0,5W
39k 5% 0,5W
33k 5% 0,5W
47k 5% 0,5W
20k 5% 0,5W
560k 5% 0,5W
680k 5% 0,5W
330k 5% 0,5W
220K 5% 0,5W
270k 5% 0,5W
470Q 5% 0,5W

3480A
3461A
3462A
3463A
3465
3466
3467
3468
3469
3470
3471
3472
3473
3474
3475
3476
3477
3478A
3479A
3480
3481
3482
34834
34844
3484
3485
3486
3487
3488
3489
35024
3505
3506
3507
3508
3509
3509
3510
3510
3512
3513A
3514
3515
3516
3517
3518
3519
3521
3522
3523
3524A
3525
3527
3528
3529
3530
3531
3532
3533
3534
3535
3536
3537
3538
3538
3541
3543A
3544
3545
3546
3547
3548
3549
35504
3551A
3552
3553
3554
3555
3556
3557
35584
3559
3560
3561
3562
3563
3564
3565
3566
35674
3568
3569
3570
3572
3573A
35754
3582
3584
3586
3587
3588
3589
3590

4822 052 10108
4822 052 10108
4822 052 10108
4822 052 10108
4822 116 83864
4822 116 83864
4822 116 83864
4822 116 52234
4822 116 83884
4822 116 52269
4822 116 52297
4822 116 52257
4822 050 11002
4822 050 11002
4822 050 11002
4822 116 52175
4822 116 52264
4822 053 10102
4822 052 10108
4822 116 52234
4822 050 11002
4822 116 83878
4822 050 24708
4822 050 24708
4822 116 52176
4822 050 27505
4822 116 52234
4822 116 52175
4822 050 11002
4822 116 52193
4822 052 11228
4822 117 12074
4822 116 40268
4822 116 40268
4822 116 83864
4822 116 52226
4822 116 52228
4822 116 83864
4822 116 83884
4822 050 11002
4822 052 10478
4822 050 11002
4822 116 52175
4822 116 52195
4822 116 52175
4822 116 83868
4822 116 52256
4822 116 52304
4822 116 52226
4822 116 52244
4822 052 10109
4822 116 52252
4822 116 52181
4822 117 12738
4822 117 10118
4822 116 83961
4822 116 52283
4822 116 52285
4822 116 52238
4822 116 83864
4822 116 52244
4822 116 52243
4822 116 83864
4822 116 52243
4822 116 83864
4822 050 11002
4822 052 10108
4822 053 12102
4822 117 12235
4822 117 11745
4822 117 11745
4822 116 52207
4822 116 83872
4822 053 21225
4822 053 21475
4822 116 52226
4822 116 52283
4822 116 52175
4822 050 21604
4822 116 52231
4822 116 52245
4822 050 22702
4822 101 11186
4822 116 52263
4822 116 83864
4822 116 83872
4822 116 52263
4822 116 52193
4822 116 83864
4822 116 52264
4822 053 10108
4822 116 52291
4822 116 52175
4822 116 83872
4822 116 83884
4822 117 12444
4822 053 11102
4822 116 83864
4822 116 83864
4822 116 52256
4822 116 83864
4822 116 83864
4822 116 52235
4822 053 10473

1Q 5% 0,33W
1 5% 0,33W
1€ 5% 0,33W
1 5% 0,33W
10k 5% 0,5W
10k 5% 0,5W
10k 5% 0,5W
100k 5% 0,5W
47K 5% 0,5W
3k3 5% 0,5W
68k 5% 0,5W
22k 5% 0,5W
1K 1% 0,4W

1K 1% 0,4W

1K 1% 0,4W
10082 5% 0,5W
27k 5% 0,5W
1k 5% 1W

10 5% 0,33W
100k 5% 0,5W
1k 1% 0,4W
270k 5% 0,5W
407 1% 0,6W
407 1% 0,6W
100 5% 0,5W
7M5 1% 0,6W
100k 5% 0,5W
1000 5% 0,5W
1K 1% 0,4W
39K 5% 0,5W
202 5% 0,5W
W 1Q5 10%
PTC/PTC 185 276V
PTC/PTC 185 276V
10k 5% 0,5W
560K 5% 0,5W
6800 5% 0,5W
10k 5% 0,5W
47K 5% 0,5W
1k 1% 0,AW
4Q7 5% 0,33W
1K 1% 0,4W
1002 5% 0,5W
47Q 5% 0,5W
1002 5% 0,5W
15082 5% 0,5W
2k2 5% 0,5W
82k 5% 0,5W
560 5% 0,5W
15k 5% 0,5W
1062 5% 0,33W
180k 5% 0,5W
336 5% 0,5W
27k 5% 1W

1M 5% 0,5W
6k8 5%

4K7 5% 0,5W
470K 5% 0,5W
12k 5% 0,5W
10k 5% 0,5W
15k 5% 0,5W
1k5 5% 0,5W
10k 5% 0,5W
1k5 5% 0,5W
10k 5% 0,5W
1k 1% 0,4W
10 5% 0,33W
1k 5% 3W

680 Q 5% 4,8W.
0039 5% 1W
0039 5% 1W
1k2 5% 0,5W
2200 5% 0,5W
2M2 5% 0,5W
4M7 5% 0,5W
5600 5% 0,5W
4K7 5% 0,5W
10082 5% 0,5W
160K 1% 0,6W
8200 5% 0,5W
150k 5% 0,5W
2k7 1% 0,6W
4700 30%LIN 0.1W
2k7 5% 0,5W
10k 5% 0,5W
2200 5% 0,5W
2k7 5% 0,5W
390 5% 0,5W
10k 5% 0,5W
27k 5% 0,5W
10 5% 1W

56k 5% 0,5W
100Q 5% 0,5W
2200 5% 0,5W
47k 5% 0,5W
108 5% 3W

1k 5% 2W

10k 5% 0,5W
10k 5% 0,5W
2k2 5% 0,5W
10k 5% 0,5W
10k 5% 0,5W
1M 5% 0,5W
47k 5% 1W

3592
3593
3594
3585
3586
3597
3598
3601
3601
3602
3602
3603
3603
3609A
3610
3611A
3612A
3613
3614
3617A
3618
3618
3619

3760
3761
3762
3763
3764
3765
3765
3766
3770
3771
3772

4822 116 52283
4822 050 11002
4822 116 83864
4822 116 52303
4822 050 11002
4822 116 83864
4822 116 83864
4822 116 80176
4822 116 80676
4822 116 80176
4822 116 80676
4822 116 80176
4822 116 81039
4822 052 10472
4822 050 11002
4822 050 25601
4822 050 25601
4822 050 11002
4822 050 11002
4822 052 10158
4822 116 83868
4822 116 83872
4822 116 83868
4822 116 83872
4822 116 83864
4822 052 10828
4822 052 10828
4822 116 83006
4822 116 52276
4822 116 52283
4822 116 52276
4822 116 52228
4822 116 52283
4822 116 52263
4822 116 52289
4822 050 11002
4822 116 52251
4822 116 B3872
4822 116 83864

4k7 5% 0,5W
1k 1% 0,4W
10k 5% 0,5W
8k2 5% 0,5W
1k 1% 0,4W
10k 5% 0,5W
10k 5% 0,5W
10 5% 0,5W
105 5% 0,5W
1Q 5% 0,5W
1Q5 5% 0,5W
1Q 5% 0,5W
1Q8 5% 0,5W
4k7 5% 0,33
1k 1% C,4W
560Q 1% 0,6W
560Q 1% 0,6W
1k 1% 0,4W

1k 1% 0,4W
1Q5 5% 0,33W
150Q 5% 0.5W
220Q 5% 0,5W
15092 5% 0,5W
220Q 5% 0,5W
10k 5% 0,5W
8Q2 5% 0,33W
8Q2 5% 0,33W
2M 7 5% 0,5W
3k9 5% 0,5W
4k7 5% 0,5W
3k9 5% 0,5W
680Q 5% 0,5W
4K7 5% 0,5W
2k7 5% 0.5W
5k6 5% 0,5W
tk 1% 0,4W
18k 5% 0,5W
220Q 5% 0,5W
10k 5% 0,5W

-

5400
5402
5410A
5418
5421

5421
5421

5422

5422

5422

5423
5425
5426
5430A
5460
5461
5462
5480
5507
5525
5542
5543
5544
5545
5550

5561
5567
5572
5617
5701
5750
5751

4822 157 71467
4822 157 71453
4822 157 63252
4822 526 10494
4822 157 10398

4822 157 10583
4822 157 11061

4822 157 11212
4822 157 71535
4822 157 71829

4822 157 71097
4822 526 10494
4822 157 63506
4822 140 10559
4822 157 71466
4822 157 71466
4822 157 71466
4822 157 63253
4822 157 10419
4822 526 10494
4822 157 63506
4822 526 10494
4822 157 63506
4822 157 63506
4822 146 10724

4822 158 10525
4822 157 63506
4822 526 10494
4822 157 63506
4822 526 10494
4822 157 10452
4822 157 10452

39uH 10%

27uH 10%

Line driver transf.
Ferrite bead
Linearity corr. 25"/
29" SF

Linearity corr. 28" SF
Linearity corr. 24"/
32" SF

Bridge coil 24"/28"
VGA

Bridge coil 25"/29"
SF

Bridge coil 24"/28"/
32" SF

0.56uH 20%
Ferrite bead
Fertite bead
LOT.

2,2uH 20%
2,2uH 20%
2,2uH 20%
Choke CU15
100pH 10%
Ferrite bead
Ferrite bead
Ferrite head
Ferrite bead
Ferrite bead
Transf. supply
CE425V

330uH 10%
Ferrite bead
FERRITE BEAD
FERRITE BEAD
FERRITE BEAD
10pH 10%
10pH 10%

>+

64094
6421
6422A
6441
6451
6451A
64524
6453
6454
6460
6462
6463
6465
6466
64714
6479
64804
6481A
6482

4822 130 61219
4822 130 83185
4822 130 33531
4822 130 42488
4822 130 30862
4822 130 34197
4822 130 30621
4822 130 34379
4822 130 30842
5322 130 31938
5322 130 31938
5322 130 31938
4822 130 42488
4822 130 42488
4822 130 61219
4822 130 34383
4822 130 61219
4822 130 30621
5322 130 31504

BZX79-B10
BY359F-1500
BY229F-600
BYD33D
BZX79-B9V1
BZX79-B12
1N4148
BZX79-B27
BAV21
BYV27-200
BYV27-200
BYV27-200
BYD33D
BYD33D
BZX79-810
BZX79-B47
BZX79-B10
1N4148
BZX79-BaV3



KN BT 2 Spare parts list

3

3503 4822 117 12181 470Q 20% 0,5W
5503 4822 146 10419 Mainsfilter

>

6501 4822 130 34379 BZX79-B27
6503 4822 130 34379 BZX79-B27

+5V supply panel [C]

Various

1050

1050

1050

4822 265 10428
4822 212 10544

4822 21211212

4822 212 11215

Pin strip

+5V supply panel
1,6A

+5V2 supply panel
2,5A

+5V2 supply panel
21A

-

2504
2505
2505
25074
2507A
2508
2509A
2509
2510A
2520A
2521A
2530

5322 126 10184
4822 124 11951
4822 124 41716
4822 126 10002
5322 122 32654
4822 126 13833
4822 122 33177
4822 126 13833
4822 126 10002
5322 122 32654
6322 122 34123
5322 124 41468

680pF 5% 50V
470pF 20% 35V
2204F 20% 35V
100nF 20% 25V
22nF 10% 63V
150nF 16V

10nF 20% 50V
150nF 16V
1000F 20% 25V
22nF 10% 63V
1nF 10% 50V
1000uF 20% 40V

35014
3501
3502
3503A
3503
3504
3505
3505
3507
3508
3509
3510A
3511A
35124
35134
3514A
35154
35164
35174
3518A
3519A
3520
3520
3521
3521
3521
35234
35244
35254
3526A
3527A
3528A
3529A
3530A
35314
3532A
3533A
3534A
3536A

4822 051 20332
4822 051 20822
4822 117 10833
4822 051 20472
4822 117 10833
4822 051 10102
4822 051 20228
4822 051 20478
4822 051 20104
4822 117 10834
4822 116 83933
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 10102
4822 117 11448
4822 051 20124
4822 05120184
4822 051 20474
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108
4822 051 20108

3k3 5% 0,1W
8K2 5% 0,1W
10k 1% 0,1W
4k7 5% 0,1W
10k 1% 0,1W
1k 2% 0,25W
202 5% 0,1W
4Q7 5% 0,1W
100k 5% 0,1W
47k 1% 0,1W
15k 1% 0,1W
105% 0,1W
105% 0,1W
10 5% 0,1W
10 5% 0,1W
1Q 5% 0,1W
10 5% 0,1W
10 5% 0,1W
10 5% 0,1W
10 5% 0,1W
1Q 5% 0,1W
1k 2% 0,25W
2k2 1% 0,1W
120k 5% 0,1W
180k 5% 0,1W
470k 5% 0,1W
105% 0,1W
10 5% 0,1W
1Q 5% 0,1W
1€5% 0,1W
10 5% 0,1W
10 5% 0,1W
105% 0,1W
105% 0,1W
1Q5% 0,1W
105% 0,1W
15% 0,1W
1Q5% 0,1W
1Q5%0,1W

33464
3347A
3351
3352A
3353A
33574
3359
3360
3361
3363
3364
3371
3372
3386
3387
3388
3389
3380
3391
33924
3396
3397
3999
4xXxx
4xxx

4822 050 21002
4822 051 20229
4822 051 10102
4822 051 20332
4822 052 10338
4822 052 10129
4822 050 11002
4822 051 20273
4822 051 20274
4822 116 52252
4822 051 20273
4822 117 10834
4822 051 20824
4822 116 52238
4822 051 10102
4822 051 20339
4822 051 20334
4822 051 20104
4822 117 10833
4822 051 20472
4822 116 52305
4822 051 20154
4822 051 20479
4822 051 10008
4822 051 20008

1k 1% 0,6W
22Q 5% 0,1W
1k 2% 0,25W
3K3 5% 0,1W
303 5% 0,33W
120 5% 0,33W
1k 1% 0,4W
27k 5% 0,1W
270k 5% 0,1W
180k 5% 0,5W
27k 5% 0,1W
47k 1% 0,1W
820k 5% 0,1W
12k 5% 0,5W
1k 2% 0,25W
330 5% 0,1W
330k 5% 0,1W
100k 5% 0,1W
10k 1% 0,1W
4K7 5% 0,1W
820k 5% 0,5W
150k 5% 0,1W
470 5% 0,1W
00 5% 0,25W (1206)
0Q 5% 0,25W (0805)

5316A
5353A
5354A

4822 157 51462
4822 158 10604
4822 158 10604

10uH 10%
6,8 uH 10%
6,8 uH 10%

>+

6308

6307A
63164
6318A
63204
6321A
6322A
6323A
6334A
6359A
63624
6363A
6365A
6371A
6330A
6391

6393A
6394A

4822 130 34441
4822 130 34173
4822 130 30621
4822 130 30621
4822 130 30621
4822 130 30621
4822 130 30621
4822 130 30621
4822 130 30621
4822 130 30621
4822 130 30621
4822 130 30621
4822 130 30621
4822 130 30621
4822 130 30621
4822 130 34145
4822 130 30621
4822 130 30621

BZX79-B22
BZX79-B5V6
1N4148
1N4148
1N4148
1N4148
1N4148
1N4148
1N4148
1N4148
1N4148
1N4148
1N4148
1N4148
1N4148
BZX79-839
1N4148
1N4148

6483 4822 130 30842 BAV21
6506 4822 130 42488 BYD33D
6507 4822 130 42488 BYD33D
6508 4822 130 42488 BYD33D
6509A 4822 130 61219 BZX79-B10
6509 5322 130 34563 BZX79-C2v7
6510A 4822 130 31933 1N5061
6511A 4822 130 31933 1N5061
65124 4822 130 31933 1N5061
6513A 4822 130 31933 1N5061
6514 5322 130 34563 BZX79-C2v7
6515A 4822 130 30621 1N4148
6516A 4822 130 31983 BATES
6518A 4822 130 30621 1N4148
6524 4822 130 32245 BYV10-40
6525A 4822 13031982 BYV27-100
6540A 4822 130 31933 1N5061
6541A 4822 130 31933 1N5061
6542 4822 13042606 BYD33J
6545 4822 130 32343 BYV26C
6548 4822 13042488 BYD33D
6550 4822 130 34441 BZX79-B22
6560 4822 130 34278 BZX79-B6V8
6561A 4822 13031982 BYV27-100
6562A 4822 130 80791 BYV28-200/20
6662 4822 130 83865 SB360
6563A 4822 13030621 1N4148
6564 4822 130 34233 BZX79-B5V1
65664 4822 13031933 1N5061
6567 4822 13081123 BY229F-800
65724 4822 130 80791 BYV28-200/20
6573A 4822 13080791 BYV28-200/20
6576A 4822 130 31983 BAT85
6577A 4822 130 31983 BATS85
6581 5322 13031938 BYV27-200
6500 4822 130 42606 BYD33J
6591A 4822 130 30621 1N4148
6592A 4822 130 34197 BZX79-B12
6614 5322 130 31938 BYV27-200
6617 4822 130 42488 BYD33D
6618 4822 130 32904 BZV85-C5V6
6618 5322 130 33635 BZv85-C8v2
6620 4822 130 42488 BYD33D
6753 4822 13034195 BZX79-B13
6754A 4822 130 31024 BZX79-B18
6755A 4822 130 30621 1N4148
67564 4822 130 30621 1N4148
6757 4822 130 34174 BZX79-B4V7
6770A 4822130 30621 1N4148
KD
7408 4822 130 63316 BSN304
7409 4822 130 41594 PH2369
7421 4822 130 10815 BU2520DW
7470 4822 130 63546 [IRF620F|
7475 4822 130 42159 BF819
7480 4822 130 63546 |RF620F|
7480 4822 130 63726 MTPI055EFI
7507 482213010195 BT137-800E
7512 4822 130 40959 BCS547B
7513 4822 130 44568 BC557B
7514 4822 130 44568 BCS557B
7515 4822 130 44568 BC557B
7520 4822 209 15338 MC44604P
7541 4822 130 10196 STWINAGE0
7555 4822 209 81397 TL431CLPST
7556A 4822 130 10816 SOC1014TV
7560 4822 209 72042 L78LOSACZ
7561 4822 130 40959 BC547B
7562 4822 130 40959 BC547B
7569 4822 209 12334 L4940V85
7588A 4822 130 44503 BC547C
7589 4822 130 40959 BC547B
7590 4822 130 10243 2N5064
7591 4822 130 40959 BC547B
7592 4822 130 40959 BC547B
7600 4822 209 90009 TDA8177
7761 4822 209 32641 TDA2616Q
7770 4822 130 44568 BC557B
mainsfilter [B]
-
2422 4822 265 11253 Fuse holder
2422 4822 267 10912 3P male v
2422 4822 267 10758 2P 87273-0351
1046 4822 212 11483 Mainsfilter panel
Mb2.25
1501A 4822 253 30467 Fuse 6,3A
-
2500A 4822 126 13589 470nF 20% 275V
2501 4822 121 70141 33nF 5% 400V
2506 4822 124 11913 22nF 20% 275V

5505
5508
5520

5520

4822 157 71457
4822 157 71466
4822 146 10741
4822 157 10305

4822 157 63506

33uH 10%
2,220% 8X10
5V regulator coil
2,1A/2,5A

5V regulator coil
1,6A

Ferrite bead

6501 4822 130 80125 BZX84-CEV6
6501 5322 130 80212 BZX84-C18
6510A 4822 130 30621 1N4148
65104 4822 130 31983 BATS85
6520 5322 130 32677 1N5822
6521 4822 130 83801 PBYR745F
®l b
7502 4822 130 60511 BC847B
7503 4822 130 60511 BC847B
7508 4822 209 12728 MC34163P
DDP (geometry) panel [D]
Various

4822 265 51383 22P pin strip
1013 4822 212 10547 DDP panel
1310 5322 242 73686 Crystal 12,00 MHz
-
2304A 4822 124 41579 10uF 20% 50V
2306 4822 124 40242 1uF 20% 63V
2308 5322 122 32658 22pF 5% 50V
2309 5322 122 32658 22pF 5% 50V
2310 4822126 13561 220nF 10% 16V
2312 4822 126 13692 47pF 1% 63V
2315A 4822 126 10002 100nF 20% 25V
2316A 4822 126 10002 100nF 20% 25V
2317A 4822126 10002 100nF 20% 25V
2318 4822124 40242 1pF 20% 63V
2319 4822 122 33575 220pF 5% 50V
2320 5322 116 80853 560pF 5% 63V
2321A 4822 126 10002 100nF 20% 25V
2326A 4822 126 10002 100nF 20% 25V
2327 4822 126 13473 220nF 80-20% 50V
2330 4822 122 32535 680pF 10% 63V
2331 4822126 13473 220nF 80-20% 50V
2334A 4822 122 33177 10nF 20% 50V
2337A 4822126 10002 100nF 20% 25V
2338BA 4822 122 33177 10nF 20% 50V
2343 4822 126 13561 220nF 10% 16V
2344 4822126 13561 220nF 10% 16V
2345A 4822 126 10002 100nF 20% 25V
2346 4822 126 13694 68pF 1% 63V
2347 4822 126 13296 100nF 10% 16V
2348 5322 122 32658 22pF 5% 50V
2349 4822126 13692 47pF 1% 63V
2354 4822 124 41584 100uF 20% 10V
2355 4822 124 41584 100uF 20% 10V
2357 4822 124 41584 100pF 20% 10V
2359 4822 124 81029 100pF 20% 25V
2360 4822 126 13692 47pF 1% 63V
2362A 4822122 33177 10nF 20% 50V
2371A 4822 124 40246 4,7uF 20% 63V
2372 4822 126 13561 220nF 10% 16V
2390 5322 122 34099 470pF 10% 63V
2391A 4822 126 10002 100nF 20% 25V
2392 4822 126 13561 220nF 10% 16V
-
3305 4822050 11002 1k 1% 0,4W
3306 4822 051 20333 33k 5% 0,1W
3307 4822 117 11449 2k2 1% 0,1W
3308 4822050 11002 1k 1% 0,4W
3310 4822 051 20105 1M 5% 0,1W
3311 4822 050 11002 1k 1% 0,4W
3312 4822 116 52269 3k3 5% 0,5W
3314 4822 116 52175 100£2 5% 0,5W
3315 4822 116 52175 1008 5% 0,5W
3316 482211710833 10k 1% C,1W
3317 4822051 10102 1k 2% 0,25W
3318 4822051 10102 1k 2% 0,25W
3319 4822 117 11449 2K2 1% 0,1W
3320 4822051 20391 390Q 5% 0,1W
3323 4822117 10833 10k 1% 0,1W
3324A 4822051 20101 100€2 5% 0,1W
3326 4822 116 52235 1M 5% 0,5W
3327 4822 116 52285 470k 5% 0,5W
3328 4822 117 10834 47k 1% 0,1W
3329 4822 116 52305 820k 5% 0,5W
3330 4822 116 83864 10k 5% 0,5W
3331 482205120474 470k 5% 0,1W
3332 4822 116 52175 100Q 5% 0,5W
3333 4822 117 10834 47k 1% 0,1TW
3334 4822 117 10834 47k 1% 0,1W
3336 4822 116 52283 4k7 5% 0,5W
3337 4822 05110102 1k 2% 0,25W
3338 4822 05120122 1k2 5% 0,1W
3339 4822 116 52228 680Q 5% 0,5W
3341 4822 051 20391 390Q 5% 0,1W
3342 4822 117 11139 1k5 1% 0,1W
3343 4822 050 23601 3602 1% 0,6W
3344 4822 050 23601 36082 1% 0,6W
33454 4822 050 21002 1k 1% 0,6W

g e

7306
7307
73084
7315
7320A
7335
7342A
7360
7371
7390
7391
7392

4822 130 42513
4822 130 425183
5322 130 41982
4822 209 90038
5322 130 41982
5322 209 61487
5322 130 41982
5322 209 61487
4822 130 42513
4822 130 42513
5322 130 42136
4822 130 42513

BC858C
BC858C
BC848B
TDAY155/NBA
BC848B
LM358N
BC848B
LM358N
BC858C
BC858C
BC848C
BC858C

Picture tube + SCAVEM

panel [E]

Various

0041 4822 492 70788 Spring fix IC

0299A 4822 255 70305 Socket for CRT 24"/
25"/28"/29"

02994 4822 26751249 Socket for CRT 32°

0324 4822267 10916 6P male v

0335 482226710915 2P male v

0340 4822 265 41451 9P malev 1,25

1030 4822212 11785 PTP POLYGUN
MDz2 .25

1030 4822212 11786 PTP + SCAVEM
MD2.25

-+

23254 4822 124 40246 4,7uF 20% 63V

2330 5322 12232658 22pF 5% 50V

23324 5322 126 10223 4,7nF 10% 63V

2333 4822 12233891 3,3nF 10% 63V

2336 4822 126 12105 33nF 5% 63V

2337 4822 121 42068 33 nF 10% 400V

2340 5322 122 32658 22pF 5% 50V

2341 5322 122 32287 4,7pF 5% 50V

23424 5322 126 10223 4,7nF 10% 63V



2 Spare parts list

2343
2346
2347
2350
2351
23524
2353
2356
2357
2360
2370
2372
2381
2393A
2397A
2400
2401
2402
2403
2404A
2405
24064
2407
2409
24104
2411
2412
2420

4822 122 33891
4822 126 12105
4822 121 42068
5322 122 32658
5322 122 32287
5322 126 10223
4822 122 33891
4822 126 12105
4822 121 42068
4822 126 13691
4822 124 23494
4822 124 41643
4822 122 31175
4822 122 33177
4822 126 12274
4822 124 41643
4822 126 13486
4822 126 13689
5322 122 32658
4822 124 40433
5322 122 32286
4822 126 10002
5322 122 31863
5322 121 42578
5322 122 32654
4822 124 40764
4822 126 11308
4822 121 41856

3,3nF 10% 63V
33nF 5% 63V

33 nF 10% 400V
22pF 5% 50V
4,7pF 5% 50V
4,7nF 10% 63V
3,3nF 10% 63V
33nF 5% 63V

33 nF 10% 400V
27pF 1% 63V
10uF 20% 250V
100uF 20% 16V
10F 10% 500V
10nF 20% 50V
1500pF 10%) 2KV
100uF 20% 18V
15pF 2% 63V
18pF 1% 63V
22pF 5% 50V
47)F 20% 25V
3,3pF 5% 50V
100nF 20% 25V
330pF 5% 50V
100nF 5% 250V
22nF 10% 63V
22uF 100 V
47pF 5% 500V
22nF 5% 250V

3

3324
3325
3328
3330
3331
3332
3333A
3334
3335
3336A
3339
3340
3341
3342
3343A
3344
3345
3346
3349
3350
3351
3352
33534
3354
3355
3356
3359
3360
3361
3362
3363
3364
33724
3373A
33804
33814
3382
3383
3385
3386
3387A
3392
3393
3396
3397
34004
3401A
3402
3403
3404A
3405
3406
3407
3408
3409
3410
3411
3412
3413
3414
3415A
3416
3417A
3418
3419
3420
39899
3999
9336
4xxx
4xxx

4822 117 11503
4822 051 10102
4822 117 10834
4822 117 11141
4822 050 21204
4822 117 12955
4822 051 20008
4822 116 52175
4822 117 12516
4822 051 20008
4822 050 11002
4822 117 11141
4822 050 21204
4822 117 12955
4822 051 20008
4822 116 52175
4822 117 12516
4822 051 20391
4822 050 11002
4822 117 11141
4822 050 21204
4822 117 12955
4822 051 20008
4822 116 52175
4822 117 12516
4822 116 83881
4822 050 11002
4822 050 11002
4822 117 11149
4822 116 52239
4822 117 10834
4822 117 10834
4822 (052 10688
4822 052 10331
4822 052 10108
4822 052 10151
4822 116 52191
4822 117 13016
4822 117 13016
4822 116 52191
4822 052 10108
4822 116 52255
4822 116 52238
4822 116 52175
4822 117 11896
4822 052 10109
4822 051 20332
4822 117 12955
4822 117 11449
4822 051 20121
4822 117 10965
4822 117 11449
4822 116 83872
4822 051 20479
4822 051 20478
4822 051 10102
4822 117 11148
4822 117 11148
4822 051 10102
4822 053 12472
4822 051 20109
4822 117 11448
4822 051 20109
4822 051 20331
4822 116 83872
4822 116 52176
4822 051 20561
4822 051 20681
4822 116 83881
4822 051 10008
4822 051 20008

220Q 1% 0.1W

1k 2% 0,25W

47k 1% 0,1W

1k8 1% 0,1W

120k 1% 0,6W

2k7 1% 0,1W 0805
092 jumper . (0B05)
1000 5% 0,5W
680Q 2%0,5W

00 jumper . (0805)
1k 1% 0,4W

1k8 1% 0,1W

120k 1% 0,6W

2k7 1% 0,1W 0805
0Q jumper . (0805}
100Q 5% 0,5W
680Q 2%0,5W
390Q 5% 0,1W

1k 1% 0,4W

1k8 1% 0,1W

120k 1% 0,6W

2k7 1% 0,1W 0805
0Q jumper . (0805)
100€2 5% 0,5W
680 2%0,5W
3900 5% 0,5W

1k 1% 0,4W

1k 1% 0,4W

82k 1% 0,1W

120k 5% 0,5W
47k 1% 0,1W

47k 1% 0,1W

608 5% 0,33W
330Q 5% 0,33W
1Q 5% 0,33W
150Q 5% 0,33W
330 5% 0,5W

1M A/50V MAX 115V
1M A/50V MAX 115V
33Q 5% 0,5W

1Q 5% 0,33W
200k 5% 0,5W

12k 5% 0,5W
1000 5% 0,5W
1k5 20% 0,5W
10Q 5% 0,33W
3k3 5% 0,1W

2k7 1% 0,1W 0805
2k2 1% 0,1W
1200 5% 0,1W
18k 1% 0,1W

2k2 1% 0,1W
2200 5% 0,5W
470 5% 0,1W

4Q7 5% 0,1W

1k 2% 0,25W

56k 1% 0,1W

56k 1% 0,1W

1k 2% 0,25W

4k7 5% 3W

10€: 5% 0,1W

2k2 1% 0,1W

1062 5% 0,1W
330Q 5% 0,1W
2200 5% 0,5W
1002 5% 0,5W
5600 5% 0,1W
680L 5% 0,1W
390R 5% 0,5W

0Q 5% 0,25W (1206}
002 5% 0,25W (0805}

7060
7061
7062

5322 130 42136
5322 130 42136
5322 130 42136

BC848C
BC848C
BC848C

Clickfit panel [H2]

External DC-shift panel

[G2]

Various

4822 265 20712
4822 267 10911

8P male
4P male v

Various

4822 267 10914
4822 267 10915
4822 265 31248
4822 267 10753
4822 265 31242
4822 267 10915
4822 267 10914
4822 276 13094

4P male v

2P male v

3P DUO 1,25

4P B04B-EHP4

2P male v

2P male v

4P male v

Switch loudsp. ON/

5346 4822 157 60123 6,8uH 10%

5356 4822 157 60123 6,8pH 10%

5372 4822 157 51216 5,6pH 10%

5373 4822 157 51216 5,6pH 10%

5380 4822 157 71452 18uH 10%

5381 4822 157 71452 18uH 10%

5400 4822 157 51216 5,6uH 10%

5414 4822 157 11181 HF-CM current filter

-»

6325 4822 13032831 HZ3B2

6335 4822 130 30842 BAV21

6345 4822 130 30842 BAV21

6355 4822 130 30842 BAV21

6409A 4822 130 30621 1N4148

6410A 4822 130 30621 1N4148

p 3§

7324 5322 130 60508 BC857B

7330 4822 209 33365 TDAB111Q/N4

7340 4822 209 33365 TDAB111Q/N4

7350 4822 209 33365 TDAB111Q/N4

7400 4822 130 44154 BF199

7405 4822 130 42589 BF370

7414 5322 130 41888 BD140-16

7415 5322 13041886 BD139-16

8025 4822 320 12435 Cable 6P 410mm

8031 4822 320 12436 Cable 3P 220mm

North/South panel [F2]

Various

A 4822 265 10429 Pin strip 4P
4822 265 20509 2P male v grey

1091 4822212 11287 N/S + frame rotation

-+

2052 4822 124 40242 1uF 20% 50V

2053 4822 121 41856 22uF 10% 50V

-

3051 4822 116 52175 1009 5% 0,5W

3052 4822 116 52175 100Q 5% 0,5W

3053 4822 117 10834 47k 1% 0,1W

3054 4822 117 10834 47k 1% 0,1W

3055 4822 117 10834 47k 1% 0, 1W

3056 4822 051 20104 100k 5% 0,1W

3057 4822 051 20393 39k 5% 0,1W

3058 4822 05120104 100k 5% 0,1W

3059 4822 051 20393 39k 5% 0,1W

3060 4822 116 52222 390Q 5% 0,5W

3061 4822 05120104 100k 5% 0,1W

3062 4822 05120104 100k 5% 0,1W

3063 4822 117 10833 10K 1% 0,1W

3064 4822 051 20393 39k 5% 0,1W

3065 4822 051 20393 39k 5% 0,1W

3066 4822 117 10834 47k 1% 0,1W

3067 4822 117 10833 10k 1% 0,1W

3068 4822 117 10834 47k 1% 0,1W

3069 4822 051 20273 27k 5% 0,1W

3070 4822 051 20223 22k 5% 0,1W

3072 4822 117 10834 47k 1% 0,1W

3073 4822 050 11002 1k 1% 0,4W

3074 4822 116 52195 47Q 5% 0,5W

3075 4822 11652195 479 5% 0,5W

>+

6051A 4822 130 34197 BZX79-B12

6052A 4822 130 34197 BZX79-B12

60534 4822 130 34173 BZX79-B5V6

6061A 4822 130 10852 BZX79-C6V8

6062A 4822 130 10852 BZX79-C6V8

g Lo

7050 4822 209 63896 PCFB574AP

7051 5322 13042136 BC848C

7052 5322 13042136 BC848C

7053 5322 13042136 BC848C

7054 4822 130 42513 BCB858C

7055 4822 130 42513 BC858C

7056 . 5322 130 42136 BC848C

7057 4822 130 42513 B(C858C

7058 4822 13042513 BCB858C

7059 5322 13042136 BC848C

1500 4822212 11482 DC-SHIFT panel OFF
4822 290 61196 Socket for ext.
—H- loudsp.
1052 482221211548 Clickfit panel
2030 4822 122 31177 470pF 10% 500V cordiess
2031 482212441643 100uF 20% tev | 000 4022212111549 Clickli paneinon
2032 4822 124 41643 100uF 20% 16V
2033 482212231177 470pF 10% 500V
-+
r 2702 532212232331 1nF 10% 100V
2705A 4822 122 30103 22nF 80% 63V
3030A 4822 053 11689 662 5% 2W 27064 4822 122 30103 22nF 80% 63V
3031A 4822 052 10108 1£25% 0,33W 2707A 4822 122 30103 22nF 80% 63V
30324 482205210108 105% 0,33W 27084 4822 122 30103 22nF 80% 63V
2709 5322 122 32331 1nF 10% 100V
L b .
5030A 4822 157 70006 DC-shift coil
3701 4822 116 83864 10k 5% 0,5W
>+ 3702 4822 116 83864 10k 5% 0,5W
3703 4822 116 83864 10k 5% 0,5W
3704 4822 116 83864 10k 5% 0,5W
6030 4822130 42488 BYD33D 3998 4822050 11002 1k 1% 0,4W
6033 4822 130 42488 BYD33D
Surround sound panel [H1]
5701 4822 157 71097 0.56uH 20%
- 5702 4822 157 71097 0.56uH 20%
Various 5703 4822 157 71087 0.56puH 20%
5704 4822 157 71097 0.56uH 20%
A 4822 492 62076 Spring fix trans.
4822 267 10916 6P male v
4822 267 10915 2P male v
A 4822 265 31251 5P male v 1,,25 DBE panel [i]
4822 267 10753 4P BOAB-EHP4
1500 4822212 11547 Surround sound Various
panel
4822 265 10431 Pin strip
- 4822 265 31248 3P male v 1,25
1020 482221210591 DBE panel
subwoofer
2750 4822 124 40242 1pF 20% 63V 1020 4822 212 10803 DBE panel
2754 532212142386 100nF 5% 63V subwoofer Dolby
2755 4822 124 41329 2200uF 20% 35V
2756 4822 124 81151 22uF 50V
2757A 4822 124 41579 10uF 20% 50V -
27584 4822 124 41579 10uF 20% 50V
2761 4822 121 42408 220nF 5% 63V .
2762 482212142408 2200F5% 63V |57000 4520 14 41579 10MF 20% S0V
2763 5322 122 32331 1nF 10% 100V 27614 4822124 41579 10uF 20% 50V
2764 4822 122 30043 10nF 80% 63V 27624 482212610002 100nF 20% 25V
2765 4822124 41069 47uF 20% 63V 27634 4822124 41579 10uF 20% 50V
2766 5322 124 41468 1000puF 20% 40V 2766 5322 122 31865 1,5nF 10% 63V
2776 482212230057 2,7nF 10% 100V 2767 5322122 31865 1.5nF 10% 63V
2778 4822 12230057 2,7nF 10% 100V 5760 4822 121 43396 120nF 5% 63V
2787A 4822122 30103 22nF 80% 63V 2770 4822 12422466 14F 20% 50V
2788A 4822 122 30103 22nF 80% 63V 2775 5322 126 10465 3.9nF 10% 50V
2776A 4822 122 33893 18nF 10% 63V
— 2777 5322122 34099 470pF 10% 63V
2779A 4822 126 10002 100nF 20% 25V
2780 4822122 33175 2,2nF 20% 50V
3750 4822053 11188 108 5% 2W 2781 482212233175 2,2nF 20% 50V
3753A 4822 052 10828 802 5% 0,33W 2784 4822 121 43396 100nF 5% 63V
3761 4822116 52283 4k7 5% 0,5W 2788A 4822 122 33893 18nF 10% 63V
3762 4822116 52276 3k9 5% 0,5W 2789A 4822 126 10002 100nF 20% 25V
3763 4822116 52228 680Q 5% 0,5W 2790 5322 122 34099 470pF 10% 63V
3764 4822 116 52283 4k7 5% 0,5W 2798 4822 124 40849 330yF 20% 16V
3770 4822 116 52261 18k 5% 0,5W 2799 4822 124 41643 100uF 20% 16V
3771 4822 116 83872 2200 5% 0,5W
3772 4822116 83864 10k 5% 0,5W
43
>+ 3752 4822051 10101 100Q 2% 0,25W
3753 4822 05110101 100K 2% 0,25W
67704 4822 130 30621 1N4148 3754 482205110101 100Q 2% 0,25W
3756 4822 05120223 22k 5% 0,1W
Lo 3756A 4822 05120332 3k3 5% 0,1W
3757 4822 05120562 5k6 5% 0,1W 0805
3758 4822 05t 20104 100k 5% 0,1W
7761 4822 209 32641 TDA2616Q 3759 4822 117 11148 56k 1% 0,1W
7770 4822 130 44568 BC557B 3761 4822 051 20104 100k 5% 0,1W

{ 3762

4822 051 20104

100k 5% 0,1W



ECH BT 2 Spare parts list

24514
2452A
2453
2454
2485
2459
24614
2462
2463
2464
2465
2466A
2468A
2469A
2472
2474
2475
2476
2477
2478
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488A

4822 126 10002
4822 126 10002
4822 126 11692
4822 124 41584
4822 124 41584
4822 124 41584
4822 126 10002
5322 122 32531
5322 122 32658
4822 126 11692
5322 122 32658
4822 122 33177
4822 126 10002
4822 126 10002
4822 126 11692
4822 126 11692
4822 126 11692
4822 126 11692
4822 126 11692
4822 122 33805
4822 126 11692
5322 122 32967
4822 122 33797
4822 122 33797
4822 122 33797
4822 122 33797
4822 122 33797
4822 122 33797
5322 122 32966
4822 051 20008

100nF 20% 25V
100nF 20% 25V
15F 20% 16V
100uF 20% 10V
100UF 20% 10V
100F 20% 10V
100nF 20% 25V
100pF 5% 50V
22pF 5% 50V
1pF 20% 16V
22pF 5% 50V
10nF 20% 50V
100nF 20% 25V
100nF 20% 25V
1uF 20% 16V
1uF 20% 16V
1uF 20% 18V
1uF 20% 16V
1uF 20% 16V
330pF 10% 63V
1§F 20% 16V
5,6pF 10% 63V
47nF 20% 50V
47nF 20% 50V
47nF 20% 50V
47nF 20% 50V
47nF 20% 50V
47nF 20% 50V
39pF 5% 50V
OR0O0 JUMP. ()

3764 4822 117 10833 10k 1% 0,1W
3765 4822 05120104 100k 5% 0,1W
3766 4822 11652175 100Q 5% 0,5W
3767 482211652175 100LQ2 5% 0,5W
3760A 4822 05120471 4708 5% 0,1W
3770 482205120104 100k 5% 0,1W
3771A 4822 05120471 4702 5% 0,1W
3772 4822 05120393 39k 5% 0,1W
3773 4822 117 11148 56k 1% 0.1W
3774 4822 117 11148 56k 1% 0,1W
3775 4822 117 11454 8200 1% 0,1W
3776A 4822 051 20101 100Q 5% 0,1W
3777 4822 05120683 68k 5% 0,1W
3778 482205110102 1k 2% 0,25W
3779A 4822 05120332 3k3 5% 0,1W
3780 4822 117 11448 1800 1% 0,1W
3781 4822 117 11448 1802 1% 0,1W
3782 4822 116 52213 180Q 5% 0,5W
3783 4822 117 11448 180Q 1% 0,1W
3784A 4822 05120471 4700 5% 0,1W
3785 4822 05120104 100k 5% 0,1W
3786A 4822 05120471 4700 5% 0,1W
3787 4822 051 20393 39k 5% 0,1W
3788 4822 117 11148 56k 1% 0,1W
3789 4822 117 11148 56k 1% 0,1W
3790 4822 117 11454 820Q 1% 0,1W
3791A 4822 051 20101 100Q 5% 0,1W
3792 4822 05120683 68k 5% 0,1W
3793 4822 05110102 1k 2% 0,25W
3794A 4822 05120332 3k3 5% 0,1W
3795 4822 117 10833 10k 1% 0,1W
3796 4822 117 10833 10k 1% 0,1W
37984 482205120332 3k3 5% 0,1W
3799A 482205120332 3k3 5% 0,1W
3999 4822 05120279 27Q 5% 0,1W
3999 4822 051 20479 47 5% 0,1W
>+
67754 4822 13030621 1N4148
6790A 4822 13030621 1N4148
p -
7770A 5322 130 41982 BC848B
7771A 5322 13041982 BC848B
7772 4822 209 30095 LM833D
77734 5322 130 41982 BCB848B
7774 5322 209 14481 HEF4053BT
7780A 5322 13041982 BC848B
7787 4822209 30095 LM833D
TXT & control panel [J1]
[J2] [J3]
Various
0056 4822 265 10877 Pinstrip
0201 4822267 50887 IC socket 8P
0202 4822 267 70255 IC socket 32P
1130 482221211651 TXT WE EPG DW
97+
1130 4822212 11652 TXT WE EPG NDW
97+
1130 4822 212 11653 TXT WE NEPG DW
97+
1130 4822 212 11654 TXT WE NEPG
NDW 97+
1130 4822 21211655 TXT WE NEPG DW
97+
1130 482221211656 TXT WE NEPG
NDW 97+
1200 4822 242 10469 Crystal 24 MHz
(overtune)
1201 482224281191 Crystal 27 MHz
-
2200A 4822 124 41579 10pF 20% 50V
2201 4822 124 41584 100pF 20% 10V
2202A 4822 126 10002 100nF 20% 25V
2203A 4822 126 10002 100nF 20% 25V
2204 4822 126 13689 18pF 1% 63V
2205 4822 126 13689 18pF 1% 63V
2206A 4822 126 10002 100nF 20% 25V
2207A 4822 126 10002 100nF 20% 25V
2208A 4822 126 10002 100nF 20% 25V
2209 4822 124 40242 1uF 20% 63V
2210A 5322 122 34123 1nF 10% 50V
2020 4822 12231797 22nF 10% 63V
2430 4822 126 11692 1uF 20% 16V
2435 5322 122 32658 22pF 5% 50V
2436 5322 122 32658 22pF 5% 50V
2437 5322 122 32658 22pF 5% 50V
2438 4822 122 32139 12pF 2% 63V
2441 5322 122 32658 22pF 5% 50V
2442 5322 122 32658 22pF 5% 50V

T

3200A
3201
3202
3203
3204
3205
32064
3207
32084
32004
32144
3215
3216
3218
3219A
3220
3221
3222
3223
3224
3225
3230
3231
3232A
3236
3237
3238
3239
3240
3241
3242
3243A
3250
3251
3252
3253
3254
3255
3256
3410
3411
3412
3413
3414
3415
3416
3417
3418
3419
3420
3421
3422A
3423A
34304
34314
3432
3433
3434
3435
3436
3437A
34384
3439A
3440
3441
3442
3443
3444
3444

3445

4822 051 20471
4822 051 20331
4822 117 11148
4822 051 20822
4822 051 20822
4822 117 10834
4822 051 20332
4822 117 10833
4822 051 20472
4822 05120472
4822 051 20472
4822 051 20474
4822 117 10833
4822 051 10102
4822 051 20472
4822 051 10102
4822 117 11448
4822 051 10102
4822 117 11503
4822 117 11504
4822 117 10833
4822 051 20393
4822 051 20223
4822 051 20472
4822 051 10102
4822 051 10102
4822 051 10102
4822 051 10102
4822117 11503
4822 117 10833
4822 117 11503
4822 051 20101
4822117 11503
4822 117 11503
4822 117 11503
4822 117 11503
4822 117 11503
4822 051 10102
4822 117 11503
4822 051 20391
4822 051 20331
4822 051 20391
4822 051 20331
4822 051 20391
4822 051 20331
4822 051 10102
4822 117 11448
4822 051 10102
4822 117 11448
4822 051 10102
4822 117 11448
4822 051 20101
4822 051 20101
4822 051 20108
4822 051 20109
4822 051 20159
4822 051 20159
4822 051 20159
4822 051 20159
4822 051 20159
4822 051 20101
4822 051 20101
4822 051 20101
4822 117 11139
4822 117 11449
4822 117 11449
4822 051 20331
4822 051 20331
4822 117 11449
5322 117 12487

470Q 5% 0,1W
3300 5% 0,1W
56k 1% 0,1W
8k2 5% 0,1W
8k2 5% 0,1W
47k 1% 0,1W
3k35% 0,1W
10k 1% 0,1W
4k7 5% 0,1W
4k7 5% 0,1W
4k7 5% 0,1W
470k 5% 0,1W
10k 1% 0,1W
1k 2% 0,25W
4k7 5% 0,1W
1k 2% 0,25W
1800 1% 0,1W
1k 2% 0,25W
2200 1% 0.1W
2700 1% 0.1W
10k 1% 0,1W
39k 5% 0,1W
22k 5% 0,1W
4k7 5% 0,1W
1k 2% 0,25W
1k 2% 0,25W
1k 2% 0,25W
1k 2% 0,25W
220Q2 1% 0.1W
10k 1% 0,1W
220Q 1% 0.1W
100Q 5% 0,1W
220Q 1% 0.1W
220Q 1% 0.1W
220Q 1% 0.1W
220Q 1% 0.1W
2200 1% 0.1W
1k 2% 0,25W
220Q 1% 0.1W
390Q 5% 0,1W
33002 5% 0,1W
3900 5% 0,1W
3300 5% 0,1W
3900 5% 0,1W
330Q 5% 0,1W
1k 2% 0,256W
180Q 1% 0, 1W
1k 2% 0,25W
180Q 1% 0,1W
1k 2% 0,25W
180Q 1% 0,1W
100Q 5% 0,1W
10082 5% 0,1W
10 5% 0,1W
102 5% 0,1W
150 5% 0,1W
15Q 5% 0,1W
150 5% 0,1W
15Q 5% 0,1W
151 5% 0,1W
10062 5% 0,1W
100602 5% 0,1W
100Q 5% 0,1W
1k5 1% 0,1W
2k2 1% 0,1W
2k2 1% 0,1W
3302 5% 0,1W
33002 5% 0,1W
2k2 1% 0,1W
1k 1% 0,125W

7456
7457
7458
7459
74604
7461
7462
7463
T7464A
7465
7466A
7470
7490

4822 130 42513
4822 130 42131
4822 130 42131
5322 130 42136
4822 209 73852
5322 209 61001
4822 209 60525
5322 209 61001
4822 209 90051
5322 209 61004
4822 209 73852
5322 130 34337
4822 209 90027

BC858C

BF550

BF550

BC848C
PMBT2369
N74F04D
TMS4C1050-30N
N74F04D
TDAB601/C1
N74F74D
PMBT2369
BAVO9
HYB514400BJ-70

Small Signal Panel [K]

Various

0132 4822 267 31987
0140 4822 265 10424
0141 4822 267 51058
0252 4822 265 11383

0310
0340
0341A
0348
0351
03524
0353
0365
0398
0399
8072

8101

8101
8102

8104
8407
1005
1100
1352
1354

1600

4822 267 10925
4822 265 41451
4822 265 41462
4822 265 41466
4822 265 10787
4822 265 31251
4822 265 10788
4822 265 41467
4822 267 10926
4822 267 50885
4822 320 11836

4822 320 11847

4822 321 63044
4822 320 11838

4822 320 11858
4822 320 11837
4822 212 11765
4822 210 10691
4822 242 10697
4822 242 10692

4822 242 81002

Socket 2xcinch
Socket SCART black
Socket SCART blue
IC socket 32P DIL
10P male 2,5 EHP4
9P male v 1,25 gy
7P male v 1,25 wh
10P male 2,5

11P male v 1,25 gy
5P male v 1,25 gy
11P male v 1,25 bi
12P male v 2,5

Pin strip 3P

IC socket 16P
Cabie 5P 40cm ED
1,25

Cable 5P 56cm ED
1,25

5P. 0.33 DUO 1.25
Cable 15P 40cm ED
1,25

Cable 11P 50cm ED
1,25

Cable 16P

Service SSP MD2.25
Uvo163

Crystal 3,579545
MHz

Crystal 4,433619
MHz

Crystal 6,00 MHz

3446 4822 051 10102 1k 2% 0,25W
3447 4822 117 11449 2k2 1% 0,1W
3448 4822117 10833 10k 1% 0,1W
3449A 4822 051 20472 4k7 5% 0,1W
3451 4822 051 20273 27k 5% 0,1W
3454 4822 117 11503 220Q 1% 0.1W
3455 4822 117 10353 150Q 1% 0,1W
3457 482211710353 150Q 1% 0,1W
3463 4822117 11507 6k8 1% 0,1W
3464A 4822 051 20229 220 5% 0,1W
3465 4822 051 10102 1k 2% 0,25W
3471 4822051 20331 330625% 0,1W
3472A 4822 051 20121 120Q 5% 0,1W
3473A 4822 051 20121 12002 5% 0,1W
3474A 4822 05120121 1200 5% 0,1W
3475 4822 117 11448 1800 1% 0,1W
3476 4822 117 11448 180Q 1% 0,1W
3477 4822117 10353 1500 1% 0,1W
3478 4822 117 11454 820 1% 0,1W
3479A 4822051 20121 1200 5% 0,1W
3480 4822051 10102 1k 2% 0,25W
3481A 4822 051 20101 10082 5% 0,1TW
3482A 4822 051 20101 100Q2 5% 0,1W
3483A 4822 051 20472 4Kk7 5% 0,1W
3484A 4822 051 20101 100Q 5% 0,1W
3485A 482205120101 100€ 5% 0,1W
3486A 4822 05% 20472 4k7 5% 0,1W
3487 4822 051 10102 1k 2% 0,25W
3488A 4822 051 20101 1000 5% 0,1W
3488 4822 117 11504 270 1% 0.1W
3489A 4822 051 20101 10002 5% 0,1W
3489 4822 117 11504 2700 1% 0.1W
3490A 4822 051 20101 100Q 5% 0,1W
3490 4822 117 11504 270Q 1% 0.1W
3491A 4822 051 20101 1000 5% 0,1W
3492 4822 051 10102 1k 2% 0,25W
3493A 4822 051 20101 100Q2 5% 0,1W
3494 4822 051 20339 33Q 5% 0,1W
3495A 4822 051 20101 100Q 5% 0,1W
3497 482211710353 150Q 1% 0,1W
3999A 4822 05120153 15k 5% 0,1W
3999 4822 05120223 22k 5% 0,1W
3999 4822 05120273 27k 5% 0,1W
3999 482211710833 10k 1% 0,1W
3999 4822 117 10965 18k 1% 0,1W
3999 4822117 11383 12k 1% 0,1W
dxxx 4822 051 10008 00 5% 0,25W (1206)
4xxx 4822 051 20008 00 5% 0,25W (0805}
5200 4822 157 60147 2,2uH

5451 4822 157 60147 2,2uH

5452 4822 157 60147 2,2uH

5454 4822 157 53634 5,6uH 10%
5455 4822 157 60147 2,2uH

5460 4822 157 53302 1puH 20%

5461 4822 157 60147 2,2uH

5462 4822 157 60147 2,2uH

5463 4822 157 60147 2,2pH

5464 4822 157 53634 5,6uH 10%
5465 4822 157 71464 Coil trimm.
5466 4822 157 60147 2,2puH

>+

6219 4822 130 80954 BZV55-C5V6
6220 4822 130 80954 BZV55-C5V6
6225 4822 130 80954 BZV55-C5V6
6227 482213081139 BZV55-C3V3
6228 4822 130 80622 BAT54

6229 4822 130 80954 BZV55-C5V6
6230 4822 130 80954 BZV55-C5V6
6231 4822 130 80954 BZV55-C5V6
6233 4822 130 80954 BZV55-C5V6
o)

7200 4822 209 90032 P90CE201AEB/02
7201 4822 209 33251 ST24C16CB6
7202 4822 900 11058 Software V_01020
7202 4822900 11066 Software V_01040
7202 482290011102 Software V_01030
7203 5322 209 61433 N74F00D

7204 4822 209 15336 M29F040-70XK6
7206 4822 209 15337 UMG61512AM-25
7215 5322 130 60508 BC857B

7216A 4822 209 73852 PMBT2369
7217 4822 130 60511 BC847B

7218 4822 130 60511 BC847B

7220 482213060511 BC847B

7221 532213042136 BC848C

7230 482213060511 BC847B

7400 4822209 15722 SAA5270WP/G/MSB
7400 4822 209 15723 SAA5270WP/H/M5B
7448 5322 130 60508 BC857B

7449A 4822 209 73852 PMBT2369
7453A 4822 209 73852 PMBT2369
7454A 4822 209 73852 PMBT2369
7455A 4822 209 73852 PMBT2369

-

2001A
20044
2009
23504
2351
2352
2353A
2360
2361
2362A
2364A
2366A
2368
2370A
2371
2373
2376A
23784
23794
2380
2381A
23824
2383A
23854
2387A
2388
2390A
2391
23924
2393A
2394A
2395A
2396A
2398
2400
2401
2402
2403
2404
2405
2406A
2407
2408
2409
2410
2411
2412
2413

5322 122 32654
4822 126 10002
4822 124 81029
5322 122 34123
4822 126 13689
5322 122 32659
6322 122 32654
4822 126 13693
4822 126 13693
4822 126 10002
4822 126 10002
4822 126 10002
4822 121 51252
4822 122 32627
4822 126 13693
4822 126 13693
4822 126 10002
4822 126 10002
4822 126 10002
4822 126 13296
4822 126 10002
4822 126 10002
4822 124 40433
4822 126 10002
4822 124 40433
4822 126 13689
4822 126 10002
4822 122 33175
4822 126 10002
4822 126 10002
4822 126 10002
4822 126 10602
4822 126 10002
4822 126 13486
4822 126 13473
4822 121 42408
4822 124 40756
4822 126 13473
4822 126 13473
4822 126 13473
4822 126 10002
5322 122 31863
5322 122 31863
5322 122 31863
5322 122 31863
5322 122 31863
5322 122 31863
5322 122 31863

22nF 10% 63V
100nF 20% 25V
100pF 20% 25V
1nF 10% 50V
18pF 1% 63V
33pF 5% 50V
22nF 10% 63V
56pF 1% 63V
56pF 1% 63V
100nF 20% 25V
100nF 20% 25V
100nF 20% 25V
470nF 5% 63V
2.7nF 10% 50V
56pF 1% 63V
56pF 1% 63V
100nF 20% 25V
100nF 20% 25V
100nF 20% 25V
100nF 10% 16V
100nF 20% 25V
100nF 20% 25V
47uF 20% 25V
100nF 20% 25V
47F 20% 25V
18pF 1% 63V
100nF 20% 25V
2,2nF 20% 50V
100nF 20% 25V
100nF 20% 25V
100nF 20% 25V
100nF 20% 25V
100nF 20% 25V
15pF 2% 63V
220nF 80-20% 50V
220nF 5% 63V
11F 20% 100V
220nF 80-20% 50V
220nF 80-20% 50V
220nF 80-20% 50V
100NF 20% 25V
330pF 5% 50V
330pF 5% 50V
330pF 5% 50V
330pF 5% 50V
330pF 5% 50V
330pF 5% 50V
330pF 5% 50V



2 Spare parts list
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2414
2415
2416
2417
2418
2420
2421
2422A
2423
2424
2425
2426
2427
2428
2429
2430
2431
2432
2434
2435
2436
2437
2438
2439
24404
2441
2442A
2444A
2445
2446
2447A
2448
2449
2450A
2451A
25004
2501
2502A
25044
2505
2506
2508
2509
25104
2512A
2514A
2516A
2517
25194
25204
2521A
2522
2523A
2524
2525
2526
2527
2532A
2533
2535
2536
2538
2540
2541
2542
2543
2544
2545
2546
25648A
2549
2604A
2608
2610A
2611A
2612A
2613A
2640
2641

5322 122 31863
5322 122 31863
5322 122 31863
5322 122 31863
5322 122 31863
5322 122 31863
4822 126 13473
4822 124 40433
5322 122 31863
5322 122 31863
4822 126 13473
4822 126 13473
4822 124 81151
4822 124 81151
4822 124 81151
4822 124 81151
4822 124 81151
4822 124 81151
4822 126 13473
4822 126 13473
4822 126 13473
4822 126 13473
4822 126 13473
4822 126 13473
4822 124 40433
4822 126 13473
4822 124 40433
4822 124 41579
4822 126 13473
5322 122 32531
4822 126 10002
5322 122 32531
6322 122 32531
4822 124 41579
4822 124 40196
4822 126 12944
4822 124 81151
5322 122 32654
5322 122 32654
4822 124 81151
4822 121 41856
4822 121 41856
4822 124 81151
5322 122 32654
5322 122 32654
5322 122 32654
5322 122 32654
5322 122 33861
5322 122 32654
5322 122 32654
5322 122 32654
4822 122 33797
5322 122 32654
4822 124 40242
4822 126 13693
4822 126 13693
4822 126 13693
4822 124 40246
4822 124 40849
4822 126 14456
4822 121 40434
4822 126 13473
4822 126 13473
5322 122 32658
4822 126 13473
5322 122 32658
4822 124 40242
5322 122 32658
4822 124 40242
4822 126 10002
5322 122 32658
4822 126 10002
5322 122 32531
4822 126 10002
4822 124 41579
4822 124 41579
4822 126 10002
4822 122 33575
5322 122 31863

330pF 5% 50V
330pF 5% 50V
330pF 5% 50V
330pF 5% 50V
330pF 5% 50V
330pF §% 50V
220nF 80-20% 50V
47uF 20% 25V
330pF 5% 50V
330pF 5% 50V
220nF 80-20% 50V
220nF 80-20% 50V
22uF 20% 50V
224F 20% 50V
224F 20% 50V
22uF 20% 50V
224F 20% 50V
22)F 20% 50V
220nF 86-20% 50V
220nF 80-20% 50V
220nF 80-20% 50V
220nF 80-20% 50V
220nF 80-20% 50V
220nF 80-20% 50V
47)F 20% 25V
220nF 80-20% 50V
47)F 20% 25V
10F 20% 50V
220nF 80-20% 50V
100pF 5% 50V
100nF 20% 25V
100pF 5% 50V
100pF 5% 50V
10uF 20% 50V
220pF 20% 16V
47nF 10% 50V
221F 20% 50V
22nF 10% 63V
22nF 10% 63V
22UF 20% 50V
22nF 5% 250V
22nF 5% 250V
22)F 20% 50V
22nF 10% 63V
22nF 10% 63V
22nF 10% 63V
22nF 10% 63V
120pF 10% 50V
22nF 10% 63V
22nF 10% 63V
22nF 10% 63V
47nF 20% 50V
22nF 10% 63V

1uF 20% 63V
56pF 1% 63V
56pF 1% 63V
56pF 1% 63V
4,7uF 20% 63V
330pF 20% 16V
nF 10% 50V
330nF 10% 100V
220nF 80-20% 50V
220nF 80-20% S0V
29pF 5% 50V
220nF 80-20% 50V
22pF 5% 50V

1uF 20% 63V
22pF 5% 50V

1uF 20% 63V
100nF 20% 25V
22pF 5% 50V
100nF 20% 25V
100pF 5% 50V
100nF 20% 25V
10uF 20% 50V
104F 20% 50V
100nF 20% 25V
220pF 5% 50V
330pF 5% 50V

o I

3003A
3007
3008
3009
3013
3014A
3018A
3341
3342
3349
33504
3352
3353
3354
3357
3358
3359
3364
3366
3376
3377

4822 051 20101
4822 051 20223
4822 116 52257
4822 116 52257
4822 117 10834
4822 051 20472
4822 051 20101
4822 116 52283
4822 051 10102
4822 116 83884
4822 051 20101
4822 051 10102
4822 116 83868
4822 051 20243
4822 117 11139
4822 116 83872
4822 116 83868
4822 116 52175
4822 116 52175
4822 051 20683
4822 117 12234

10092 5% 0,1W
22k 5% 0,1W
22k 5% 0,5W
22k 5% 0,5W
47k 1% 0,1W
4k7 5% 0,1W
1000 5% 0,1W
4k7 5% 0,5W
1k 2% 0,256W
47k 5% 0,5W
100Q 5% 0,1W
1k 2% 0,25W
150Q 5% 0,5W
24k 5% 0,1W
1k5 1% 0,1W
220Q 5% 0,5W
180Q 5% 0,5W
100Q 5% 0,5W
100Q 5% 0,5W
68k 5% 0,1W
20M . 5% 250MW.

3378
3382
3383
33914
3392A
3393
33954
3396
33974
3398
3400
3401
3402
34034
3404
3405
3406
34074
3408
3409
3410
3411
3412
3413
3414A
3415
3418
3419
3420
3421
3422
3423
3424
3425
3426
3427
3428
3429
3430
3431
3432
3433
3434
3435
3436
3437
3438
3439
34404
3441
3442
3443
3444
3445
3446
3447
3448
3449
3450
3451
3452
3453
3454
3455
3456
3457
3458
3459
3460
3461A
3462
3463
3464
3465
3466
3467
3468A
3469
3470
3471
3472
3473
3474
3475A
3476
3477
3478A
3479
3480A
3481
3482
3483
3484
3485
3486
3487
3488
3489
3490A
3491
3482
3493
3496A
3497

4822 117 12234
4822 116 83868
4822 116 83868
4822 051 20101
4822 051 20471
4822 051 20479
4822 051 20101
4822 051 10102
4822 051 20332
4822 116 83872
4822 051 20561
4822 051 10102
4822 051 20681
4822 051 20101
4822116 52175
4822 117 11139
4822 117 11139
4822 051 20472
4822 117 11139
4822 117 11139
4822 117 11139
4822 116 52283
4822 116 52207
4822 051 20561
4822 051 20471
4822 117 10833
4822 116 83864
4822 050 11002
4822 050 11002
4822 116 52201
4822 051 20224
4822 051 20224
4822 116 83864
4822 116 83868
4822 116 83868
4822 050 11002
4822 116 52201
4822 050 11002
4822 116 52201
4822 116 52201
4822 116 52175
4822 051 20224
4822 051 20224
4822 116 52201
4822 116 83864
4822 116 83868
4822 116 83868
4822 050 11002
4822 051 20471
4822 116 52201
4822 116 52175
4822 050 11002
4822 116 52201
4822 116 52201
4822 116 52201
4822 116 52201
4822 117 10833
4822 051 20104
4822 051 20104
4822 051 206104
4822 05120104
4822 116 83868
4822 116 83868
4822 051 20104
4822 051 20104
4822 117 10833
4822 117 10833
4822 051 20561
4822 117 11503
4822 052 10478
4822 051 20104
4822 116 52175
4822 117 11507
4822 116 52175
4822 117 10833
4822 051 20104
4822 052 10478
4822 116 52175
4822 117 11507
4822 117 11507
4822 116 52175
4822 051 20104
4822 051 20104
4822 052 10478
4822 116 52175
4822 116 52257
4822 052 10478
4822 051 20681
4822 051 20101
4822 117 10353
4822 051 20561
4822 116 83868
4822 116 52175
4822 116 52201
4822 116 52175
4822 116 52201
4822 051 10102
4822 051 10102
4822 051 20101
4822 051 10151
4822 051 20331
4822 051 20331
4822 051 20332
4822 051 10369

20M . 5% 250MW.
1500 5% 0,5W
1500 5% 0,5W
1009 5% 0,1W
470Q 5% 0,1W
470 5% 0,1W
10002 5% 0,1W
1k 2% 0,25W
3k3 5% 0,1W
2209 5% 0,5W
560Q 5% 0,1W
1k 2% 0,25W
680Q 5% 0,1W
100 5% 0,1W
1008 5% 0,5W
1k5 1% 0,1W
1K5 1% 0,1W
4k7 5% 0,1W
1k5 1% 0,1W
1%5 1% 0,1W
1K5 1% 0,1W
4K7 5% 0,5W
1k2 5% 0,5W
5600 5% 0, 1W
4700 5% 0,1W
10k 1% 0,1W
10k 5% 0,5W
1K 1% 0,4W

1Kk 1% 0,4W
756 5% 0,5W
220k 5% 0,1W
220k 5% 0,1W
10Kk 5% 0,5W
1509 5% 0,5W
1500 5% 0,5W
1k 1% 0,4W
750 5% 0,5W
1k 1% 0,4W
750 5% 0,5W
75Q 5% 0,5W
100€ 5% 0,5W
220k 5% 0,1W
220k 5% 0,1W
75Q 5% 0,5W
10k 5% 0,5W
150€2 5% 0,5W
1500 5% 0,5W
1k 1% 0,4W
4700 5% 0,1W
750 5% 0,5W
100G 5% 0,5W
1k 1% 0,4W
756 5% 0,5W
750 5% 0,5W
750 5% 0,5W
750 5% 0,5W
10k 1% 0,1W
100k 5% 0,1W
100k 5% 0,1W
100k 5% 0,1W
100k 5% 0,1W
1500 5% 0,5W
150Q 5% 0,5W
100k 5% 0,1W
100k 5% 0,1W
10k 1% 0,1W
10k 1% 0,1W
5600 5% 0,1W
220Q 1% 0.1W
407 5% 0,33W
100k 5% 0,1W
100Q 5% 0,5W
6k8 1% 0,1W
10062 5% 0,5W
10k 1% 0,1W
100k 5% 0,1W
4Q7 5% 0,33W
1002 5% 0,5W
6k8 1% 0,1W
6k8 1% 0,1W
100 5% 0,5W
100k 5% 0,1W
100k 5% 0,1W
497 5% 0,33W
100G 5% 0,5W
22k 5% 0,5W
4Q7 5% 0,33W
6800 5% 0,1W
10062 5% 0,1W
1500 1% 0,1W
560Q 5% 0,1W
1500 5% 0,5W
10002 5% 0,5W
75Q 5% 0,5W
10002 5% 0,5W
75Q 5% 0,5W
1k 2% 0,25W
1K 2% 0,25W
100Q 5% 0,1W
1500 2% 0,25W
3300 5% 0,1W
330Q 5% 0,1W
3k3 5% 0,1W
360 2% 0,25W

3498
3499
3500A
3503
35064
3507A
3508
3509A
3510
3511
3512
3513A
3514A
3515
3516
3517A
3518
3519
3520
3521
3522
3523
3524
3525
3526A
3527A
3528
3529
35304
3531
3532
3533
3534
3535A
3536A
3537
3538
3540
3541
3542
3543
3544
35464
3547
35484
3549
3550
3551A
3552
3554A
3555
3556
3557
3558
3558A
3560
35644
3565
3600
3601
3602
3603
3604A
36054
3606
3607
36084
3609
3610
3611
3612
3613
3614
3615
3616
3617
36184
3619A
36204
36214
36234
36244
3625A
3626A
3627A
3628
3630
3631
3632
3633A
3634
3635
3636
3637
3640
3641
3642
3643
3644
3650
3651
3652
3653
3660A

4822 117 11504
4822 116 52249
4822 052 10478
4822 100 12221
4822 052 10478
4822 052 10478
4822 116 52219
4822 052 10478
4822 116 52219
4822 051 20223
4822 051 20223
4822 051 20471
4822 051 20471
4822 051 20681
4822 051 20182
4822 051 20101
4822 050 11002
4822 117 11503
4822 117 11503
4822 051 20333
4822 051 20184
4822 051 20223
4822 117 10834
4822 051 20223
4822 051 20471
4822 051 20471
4822 051 20681
4822 051 20182
4822 051 20101
4822 117 10965
4822 051 20154
4822 117 10834
4822 051 20124
4822 052 10478
4822 051 20121
4822 117 11596
4822 117 11596
4822 116 52202
4822 051 20829
4822 116 52202
4822 051 20829
4822 116 52202
4822 051 20471
4822 117 11449
4822 051 20229
4822 051 20829
4822 051 20822
4822 051 20101
4822 117 11449
4822 051 20472
4822 117 10833
4822 051 20331
4822 051 10102
4822 117 10833
4822 051 20101
4822 116 52175
4822 051 20101
4822 051 20331
4822 116 83883
4822 117 10833
4822 116 52283
4822 116 83864
4822 051 20101
4822 051 20101
4822 117 11449
4822 117 11449
4822 051 20472
4822 116 83864
4822 117 10833
4822 116 52283
4822 116 52283
4822 116 83883
4822 116 52283
4822 117 10833
4822 117 10833
4822 051 10102
4822 051 20472
4822 051 20472
4822 051 20472
4822 051 20472
4822 051 20472
4822 051 20472
4822 051 20472
4822 051 20472
4822 051 20472
4822 051 10102
4822 116 83864
4822 117 11507
4822 117 11503
4822 051 20472
4822 117 11504
4822 116 52283
4822 117 10833
4822 116 83864
4822 117 10834
4822 051 20273
4822 117 10833
4822 051 20104
4822 117 11503
4822 051 20822
4822 117 10833
4822 051 20822
4822 051 20122
4822 051 20008

2700 1% 0.1W
1kB 5% 0,5W
407 5% 0,33W
2k2 20% 0,1W
4Q7 5% 0,33W
407 5% 0,33W
33062 5% 0,5W
407 5% 0,33W
3300 5% 0,5W
22k 5% 0,1W
22k 5% 0,1W
470Q 5% 0,1W
4700 5% 0,1W
6800 5% 0,1W
1k8 5% 0,1W
1009 5% 0,1W
1k 1% 0,4W
2200 1% 0.1W
2200 1% 0.1W
33k 5% 0,1W
180k 5% 0,1W
22k 5% 0,1W
47K 1% 0,1W
22k 5% 0,1W
4700 5% 0,1W
4700 5% 0,1W
8800 5% 0,1W
1k8 5% 0,1W
100Q 5% 0,1W
18k 1% 0,1W
150k 5% 0,1W
47k 1% 0,1W
120k 5% 0,1W
4Q7 5% 0,33W
120Q 5% 0,1W
3800 1% 0,1W
3900 1% 0,1W
82Q 5% 0,5W
820 5% 0,1W
820 5% 0,5W
82Q 5% 0,1W
820Q 5% 0,5W
4700 5% 0,1W
2k2 1% 0,1W
220 5% 0,1W
82Q 5% 0,1W
8Kk2 5% 0,1W
100 5% 0,1W
2k2 1% 0,1W
4k7 5% 0,1W
10k 1% 0,1W
330Q 5% 0,1W
1k 2% 0,25W
10k 1% 0,1W
1008 5% 0,1W
100£2 5% 0,5W
1009 5% 0,1W
330Q 5% 0,1W
4700 5% 0,5W
10k 1% 0,1W
4K7 5% 0,5W
10k 5% 0,5W
100Q 5% 0,1W
100Q 5% 0,1W
2k2 1% 0,1W
2k2 1% 0,1W
4K7 5% 0,1W
10k 5% 0,5W
10k 1% 0,1W
4K7 5% 0,5W
4K7 5% 0,5W
4700 5% 0,5W
4K7 5% 0,5W
10k 1% 0,1W
10k 1% 0,1W
1k 2% 0,25W
4K7 5% 0,1W
4K7 5% 0,1W
4K7 5% 0,1W
4K7 5% 0,1W
4K7 5% 0,1W
47 5% 0,1W
4K7 5% 0,1W
4K7 5% 0,1W
4K7 5% 0,1W
1k 2% 0,25W
10k 5% 0,5W
6k8 1% 0,1W
220Q 1% 0.1W
4K7 5% 0,1W
270 1% 0.1W
4K7 5% 0,5W
10k 1% 0,1W
10k 5% 0,5W
47k 1% 0,1W
27k 5% 0,1W
10k 1% 0,1W
100k 5% 0,1W
220Q 1% 0.1W
8k2 5% 0,1W
10k 1% 0,1W
8k2 5% 0,1W
1k2 5% 0,1W
0% jumper . (0805)

dxxx 4822 051 10008 0Q 5% 0,25W (1206)
dxxx 4822 051 20008 0Q 5% 0,25W (0805)
5000A 4822 157 51462 10pH 10%
5246 4822 157 11706 10pH 5% 2,4X3,4
5378 4822 157 60123 6,8pH 10%
5380 4822 157 60123 6,8;H 10%
5381 4822 157 60123 6,8uH 10%
5382 4822 157 53001 27uH 10% 2,4X3,4
5383 4822 156 21719 1,5uH 10%
5500 4822 157 51312 68uH 10%
5501 4822 153 20251 18uH 10%
5600 4822 157 60123 6,8uH 10%
5601 4822 152 20677 10uH 10%
>+

6003 4822 130 80542 BZX84-C33
6302A 4822 130 31983 BATS5
6303A 4822 130 31983 BAT85

6400 4822 130 82346 BZV55-C27
6401 4822 130 82346 BZV55-C27
6402 4822 130 82346 BZV55-C27
6403 4822 130 82346 BZV55-C27
6404 4822 130 81513 BZV55-C6VS
6405 4822 130 81513 BZV55-C6V8
6406 4822 130 81513 BZV55-C6V8
6407 4822 130 81513 BZV55-C6V8
6408 4822 13081513 BZV55-C6V8
6409 482213081513 BZV55-C6V8
6410 4822 13081513 BZV55-C6V8
6411 482213081513 BZV55-C6V8
6412 482213081513 BZV55-C6V8
6413 4822 130 81513 BZV55-C6V8
6414A 4822 130 31983 BATS5

6415 4822 130 82346 BZV55-C27
6416 4822 130 82346 BZV55-C27
6417 4822 130 82346 BZV55-C27
6418 4822 13082346 BZV55-C27
6419 4822 130 81513 BZV55-C6V8
6420 4822 130 81513 BZV55-C6V8
6421 4822 130 81513 BZV55-C6V8
6422 4822 130 81513 BZV55-C6VS
6423 4822 130 82346 BZV55-C27
6424 4822130 82346 BZV55-C27
6425 4822 130 82346 BZVS55-C27
6426 4822 130 82346 BZV55-C27
6427 4822 130 82346 BZV55-C27
6428 4822 130 82346 BZV55-C27
6429 4822 130 82346 BZV55-C27
6430 4822 130 82346 B2ZV55-C27
6431 4822 130 81513 BZV55-C6V8
6432 4822 130 81513 B2ZV55-C6V8
6433 4822 130 81513 B2V55-C6V8
6434 4822 130 82346 BZV55-C27
6435 4822 130 82346 BZV55-C27
6436 4822 130 82346 BZV55-C27
6437 4822 130 82346 BZV55-C27
6438 4822 130 82346 B2ZV55-C27
6520 4822 130 80446 BAS32L
6521 4822 130 80446 BAS32L
6522 4822 130 80446 BAS32L
65234 5322 130 31928 BAS16
6526A 5322 130 31928 BAS16

6540 4822 130 81513 BZV55-C6V8
6546 5322 130 33671 BZX84-C6V2
6640 4822 130 82334 BASS5

6641 4822 130 81513 BZV55-C6V8
6642 4822 130 81513 BZV55-C6V8
6643 4822 130 81513 BZV55-C6V8
K6

7352 4822209 12942 TDA9143/N1
7352 4822 209 90952 TDA9144/N1
7358 4822 208 16804 TDA4665/V5
7390 4822 130 60511 BC847B
7395 4822 130 60511 BC847B
7396 5322 130 42136 BCB848C
7397 5322 130 60508 BCB857B
7400 4822 130 60511 BC847B
7401 4822 130 40959 BC547B
7402 4822 130 40959 BC547B
7403 4822 130 60511 BC847B
7404 4822 130 60511 BC847B
7405 4822 130 44568 BC557B
7406 4822 209 12999 TEAB415C
7407 4822 209 10263 HEF4052BP
7408 5322 130 60508 BC857B
7409 4822 130 60511 BC847B
7411A 4822 209 90051 TDA8601/C1
7412 5322130 60508 BCB857B
7413 4822130 60511 BCB847B
7415 5322 130 60508 BC857B
7416 5322 130 60508 BC857B
7500 4822209 90035 TDA4780/V3
7501 4822 130 42131 BF550

7502 5322 130 42136 BCB48C



2 Spare parts list

7503 4822 130 42131 BF550
7504 5322 130 42136 BC848C
7505 4822 13060511 BC847B
7506 5322 130 42136 BCB848C
75184 4822 209 73852 PMBT2369
7536 5322 130 60508 BC857B
7538 5322 130 60508 BC857B
7539 4822 130 60511 BC847B
7540 5322 130 60508 BC857B
7580 4822209 15116 TDA9177/N1
7600 4822 209 13001 TMP47C840N-U641
7601 4822 130 60511 BC847B
7602 4822 130 60511 BC847B
7603 4822 130 60511 BC847B
7640 4822 130 60511 BCB847B
IF panel [L]
Various
4822 265 10433 Pin strip

1100 4822242 10307 Filter OFWG3956M
1100 4822 242 81436 Filter OFWK3953M
1101 482224210306 Filter OFWK9463M
1102 4822 242 t0308 Filter OWFLI354M
1110 4822 212 10575 IF panel Multi-
Europe
1110 4822 21210576 [F panel Multi-France
1110 4822 212 10577 IF panel Multi-
Russian
1160 4822 153 30025 Filter 6,0MHz
1160 4822 24272211 Filter 5,5MHz
1161 4822 242 72211 Filter 5,5MHz
1161 4822 242 81978 Filter 4, 5MHz
-
2100A 4822 126 10002 100nF 20% 25V
2101A 4822122 33177 10nF 20% 50V
2102A 4822 05120008 OR00 JUMP. (}
2102 4822 126 13694 68pF 1% 63V
2103 5322 122 31863 330pF 5% 50V
2104 5322 122 31873 2,7pF +-0,5 100V
2105 5322122 31873 2,7pF +-0,5 100V
2109A 4822 122 33177 10nF 20% 50V
2111A 4822 122 33177 10nF 20% 50V
2112 5322 122 32447 1pF 5% 50V
2115A 4822 051 20008 OR00 JUMP. ()
2115 4822 122 33575 220pF 5% 50V
2116 4822 126 13694 68pF 1% 83V
2117 5322 122 31873 2,7pF +-0,5 100V
2120A 4822 126 10002 100nF 20% 25V
2121A 4822 126 10002 100nF 20% 25V
2122A 4822 126 10002 100nF 20% 25V
2123A 4822 122 33177 10nF 20% 50V
2140A 4822 122 33177 10nF 20% 50V
2141A 4822 126 10002 100nF 20% 25V
2142A 4822 126 10002 100nF 20% 25V
2144 4822 124 40242 1pF 20% 63V
2144 4822 124 41576 2,2uF 20% 50V
2145A 4822 122 33177 10nF 20% 50V
2150 4822 124 41643 100pF 20% 16V
21654 4822 126 10002 100nF 20% 25V
2166 5322 122 33063 2,2pF 5% 50V
2167 4822 124 41576 2,2uF 20% 50V
2168 4822 124 41576 2,2uF 20% 50V
2170A 4822 124 41579 10pF 20% 50V
2171A 4822 126 10002 100nF 20% 25V
—3
3100 4822117 11449 2k2 1% 0,1W
3104A 4822 05120101 1000 5% 0,1W
3104 4822 051 20479 47Q 5% 0,1W
3106A 4822 051 20472 4k7 5% 0,1W
3107 482211710833 10k 1% 0,1W
3109 4822 051 10102 1k 2% 0,25W
3121 4822 117 11507 6k8 1% 0,1W
3122 482211710833 10k 1% 0,1W
3124 4822 051 20822 8k2 5% 0,1W
3125 4822 116 83864 10k 5% 0,5W
3126 4822 116 52256 2k2 5% 0,5W
3127 4822 116 52256 2k2 5% 0,5W
3127 4822 116 52283 4k7 5% 0,5W
3128 4822 116 52256 2k2 5% 0,5W
3128 4822 116 52283 4k7 5% 0,5W
3129 4822 11652257 22k 5% 0,5W
3130 4822 116 52267 22k 5% 0,5W
3131 4822 051 20223 22k 5% 0,1W
3140 4822101 11192 22k 30%LIN 0.1W
31414 4822 051 20471 4700 5% 0,1W
3141 4822117 11448 1800 1% 0,1W
3146 4822 116 52283 4k7 5% 0,5W
3150 4822 116 52213 180Q 5% 0,5W
3151 4822 116 52226 560Q 5% 0,5W
3160 4822 117 11448 180Q 1% 0,1W
3160 4822117 11503 220Q 1% 0.1W
3161A 4822 05120008 0Q jumper . (0805)
3162 4822 117 10833 10k 1% 0,1W

3165 4822 117 10834 47k 1% 0,1W 2447 4822126 11682 1pF
3166 4822117 10834 47k 1% 0,1W 2448 4822 124 11911 47pF 20% 16V
3191 4822 051 10102 1k 2% 0,25W 2448 4822 124 22027 47uF 20% 25V
3192 4822 116 52226 560Q 5% 0,5W 2449A 4822 124 40433 47pF 20% 25V
3199 4822 051 20331 3308 5% 0,1W 2450A 5322 122 32654 22nF 10% 63V
3199A 4822 051 20471 470Q.5% 0,1W 2451A 5322 122 32654 22nF 10% 63V
3199 4822 117 11503 220Q 1% 0.1W 2452A 4822 124 40246 4,7puF 20% 63V
4XXX 4822 051 10008 0Q 5% 0,25W (1206) DXH=5X11
4xxX 4822 051 20008 0£2 5% 0,25W (0805) | 24534 4822 126 10002 100nF 20% 25V
2455 5322 124 21731 10pF 20% 50V
2460A 5322 122 32654 22nF 10% 63V
——— 2462A 5322 122 32654 22nF 10% 63V
2465 5322 122 32966 39pF 5% S50V
5100 4822 157 10401 OuH 33 20% 2466 5322 122 32531 100pF 5% 50V
5101 4822 157 10403 Coil trimm. 2467 4822 122 32504 15pF 2% 50V 1206
5102 4822 157 10404 Coil trimm. 2468 5322 122 32658 22pF 5% 50V
5104 4822 157 53302 1uH 20% 2469 5322 122 33538 150pF 2% 63V
5140 4822 157 53302 1pH 20% 2476 5322 122 32658 33pF 5% 50V
5141 4822 157 53302 1uH 20% 2477 5322 122 32287 4,7pF 5% 50V
5160 4822 152 20677 1gp.H 10% 2478 5322 122 33861 120pF 10% 50V
5161 4822 157 53303 12puH 10% 2481 5322 122 32659 33pF 5% 50V
5161 4822 157 60123 6,8uH 10% 2482 5322 122 32287 4,7pF 5% 50V
5165 4822 157 10402 Coil trimm. 2483 5322 122 33861 120pF 10% 50V
2485 5322 122 32448 10pF 5% 50V
2486 5322 122 32448 10pF 5% 50V
>t 2480 5322 122 32531 100pF 5% 50V
2492 5322 122 33538 150pF 2% 63V
6100 4822 130 10414 BA792 2493 5322 122 32531 100pF 5% 50V
6101 4822 130 10414 BA792 25054 4822 126 10002 100nF 20% 25V
6110 4822 130 10414 BA792 2508 4822 126 13692 47pF 1% 63V
6111 4822 130 10414 BA792 2509 4822 126 13692 47pF 1% 63V
6112 4822 130 10414 BA792 2545 4822 124 11911 47pF 20% 16V
|l -
7100 4822 200 13003 TDA9811/AN3 3370A 4822 05120101 100Q 5% 0,1W
7110 4822 130 10198 MMUN2214 3371A 4822051 20101 100Q 5% 0,1W
7120 4822 130 10198 MMUN2214 3372A 4822051 20101  100Q 5% 0,1W
7121 4822 130 10198 MMUN2214 3375A 4822 05120332 3k3 5% 0,1W
7122 4822 130 10198 MMUN2214 3376 482211710834 47k 1% 0,1W
7123 4822 130 10198 MMUN2214 3377 482205110102 1k 2% 0,25W
7124 5322 130 41983 BC858B 3379 4822 117 11449 2k2 1% 0,1W
7160 4822 130 10198 MMUN2214 3380 4822 051 20681 680Q 5% 0,1W
7161 5322 130 41983 BCB58B 3381 4822051 20751 750Q 5% 0,1W
7190 4822130 10198 MMUN2214 33854 4822 05120332 3k3 5% 0,1W
7191 4822 130 10198 MMUN2214 3386 4822 117 10834 47k 1% 0,1W
3387 4822 117 11503 220Q 1% 0.1W
3383 4822 117 10361 680Q 1% 0,1W
3380 4822 051 20681 680Q 5% 0,1W
Feature-box 3 [M1 ] 3385A 4822 051 20332 3k3 5% 0,1W
3396 482211710834 47k 1% 0,1W
1 3398 4822 117 10845 620Q 1% 0.1W
Various 3399 4822 117 10361 680Q 1% 0,1W
3400 4822 051 20681 880Q 5% 0,1W
4822 532 21513 Spacer 9,5mm 3410 482211652176 10Q 5% 0,5W
4822 256 41356 PLCC socket 3411 4822117 11448 1808 1% 0,1W
4822 267 51433 10P female 3413 4822 11711504 270Q 1% 0.1W
1345 4822 21211198 FBX3SL 3414 4822051 20562 5k6 5% 0,1W 0805
1345 4822212 11425 FBX3 Si/P 34224 4822 052 10109 100 5% 0,33W
1485 4822 242 82198 Crystal 12,0 MHz 3430 4822 051 10102 1k 2% 0,25W
3431A 4822 051 20472 4k7 5% 0,1W
4 3432A 4822 051 20472 4k7 5% 0,1W
3433A 4822 05120332 3k3 5% 0,1W
3434A 4822 051 20101 1002 5% 0,1W
2375 5322 122 32531 100pF 5% 50V 3435A 4822 051 20332 3k3 5% 0,1W
2376A 4822 122 33496 100nF 10% 63V 3436A 4822 051 20101 100Q 5% 0,1W
2377 4822 126 13689 18pF 1% 63V 3450A 4822 051 20101 100Q 5% 0,1W
2378 4822 126 13693 56pF 1% 63V 3451A 482205120101 100 5% 0,1W
2379 4822 126 13695 82pF 1% 63V 3452A 4822 05120101 100Q 5% 0,1W
2380 4822 122 32542 47nF 10% 63V 3453A 4822 05120101 100Q 5% 0,1W
2381 532212232268 470pF 10% 50V 3460A 4822 052 10109 10Q 5% 0,33W
2385 5322122 32531 100pF 5% 50V 3461 4822 117 11507 6k8 1% 0,1W
2386A 4822 126 10002 100nF 20% 25V 3462 4822051 20331 330Q 5% 0,1W
2387 4822 126 13693 56pF 1% 63V 3465 4822 117 11536 390Q 1% 01W
2388 5322 126 10343 1,8pF 5% 63V 3466 4822 117 11373  100Q 1% 0805
2389 4822 126 10326 180pF 5% 63V 3467 4822 051 20479 47Q 5% 0,1W
2390A 5322 122 32654 22nF 10% 63V 3468 4822 051 20479 47K 5% 0,1W
2395 5322122 32531 100pF 5% 50V 3475 4822 117 11596 390Q 1% 0,1W
2396A 4822 126 10002 100nF 20% 25V 3476 4822 117 11503 220Q 1% 0.1W
2397 4822 126 13693 56pF 1% 63V 3477 4822 117 11188 20k 1% 0,1W
2399 4822 126 10326 180pF 5% 63V 3481 4822 117 11504 270K 1% 0.1W
2400A 5322 122 32654 22nF 1O°/Z 63V 3482 5322 117 12487 1K 1% 0,125W
2410 4822 124 11912 220uF 20% 6,3V 3485 4822051 20104 100k 5% 0,1W
2411 4822 124 11912 220uF 20% 6,3V 3490A 4822 051 20472 4k7 5% 0,1W
2412A 5322 122 32654 22nF 10% 63V 3491 4822 117 10833 10k 1% 0,1W
2413A 5322 122 32654 22nF 10% 63V 34927 4822 051 20472 4k7 5% 0,1W
2415A 5322 122 32654 22nF 10% 63V 3493 4822 117 10833 10k 1% 0,1W
2419 4822124 11911 47uF 20% 16V 3404A 4822 051 20471 4708 5% 0,1W
2420A 4822 126 10002 100nF 29% 25V 3495 4822 051 20479 47K 5% 0,1W
2421A 5322 122 32654 22nF 10% 63V 3500 4822051 20331 330Q 5% 0,1W
2422 4822 124 41643 100pF 20% 16V 3502A 4822 051 20472 4K7 5% 0,1W
2423 4822 124 41643 100puF 20% 16V 3503 4822 117 11503 2200 1% 0.1W
2424A 5322 122 32654 22nF 10% 63V 3504 4822 051 20273 27k 5% 0,1W
2425A 5322 122 32654 22nF 10% 63V 3505 4822 117 11449 2k2 1% 0,1W
2430 532212232531 1G0pF 5% 50V 3508A 4822 051 20101 100Q 5% 0,1W
2433 5322 12232531 100pF 5% 50V 35094 4822 05120101 100Q 5% 0,1W
2435 5322122 32531 100pF 5% 50V 3510 4822 051 10102 1k 2% 0,25W
2440A 4822 126 10002 100nF 20% 25V 3511 4822 051 10102 1k 2% 0,25W
2441 482212422027 47UF 20% 25V 35124 4822 05120101 100Q 5% 0,1W
2445A 4822 126 10002 100nF 20% 25V 35134 4822051 20101 100Q 5% 0,1W
2446A 4822 126 10002 100nF 20% 25V

3514A

4822 051 20101

1000 5% 0,1W

35154 4822 051 20008 0Q jumper . (0805)
3999 4822 051 20392 3k9 5% 0,1W |
4xxx 4822 051 10008 0Q 5% 0,25W (1206)
4xxx 4822 051 20008 0Q 5% 0,25W (0805)
5377 4822 157 53303 12pH 10%

5378 4822 153 20251 18pH 10%

5381 4822 157 52333 100uH 10%

5388 4822 157 63316 56uH 10%

5398 4822 157 63316 56uH 10%

5420 4822 157 51216 5,6uH 10%

5421 4822 157 51216 5,6uH 10%

5425 4822157 60147 2,2uH

5440 4822 15751216 5,6pH 10%

5445 4822 157 51216 5,6uH 10%

5446 4822 157 51216 5,6pH 10%

5447 4822 157 51216 5,6pH 10%

5453 4822 157 51216 &,6uH 10%

5454 4822 157 51216 5,6uH 10%

5465 4822 156 21719 1,5uH 20%

5466 4822 157 71443 1,8uH 20%

5477 4822 157 60122 4,7uH 10%

5482 4822 157 60122 4,7uH 10%

5490 4822 157 60147 2,2uH

5492 4822 157 60147 2,2uH

5505 4822 157 51216 5,6uH 10%

>+

6500 4822 130 34167 BZX79-B6V2
VL

7376 5322 130 42136 BC848C

7380 5322 130 42136 BCB848C

7386 5322 130 42136 BCB48C

7390 532213042136 BC848C

7396 5322 13042136 BC848C

7400 5322 130 42136 BCB848C

74327 4822 209 73852 PMBT2369

7440 4822 209 90528 TDAB753AN/C1
7445 4822 209 15117 MSM5412222-30JS
7446 4822209 15117 MSM5412222-30J8
7447 4822 209 90034 SAA4990H/VO
7450 4822 209 33689 SAA4970T/V2
7460 4822 209 72042 L7B8LOSACZ

7461 532213042136 BC848C

7490A 4822 209 73852 PMBT2369

7432A 4822 209 73852 PMBT2369

7493 4822 130 42513 BCB858C

7500 5322 13042136 BCB848C

7504A 4822 209 73852 PMBT2369

7505 4822 900 10982 3104 317 00450
7506 4822 130 42513 BC858C

Feature-box 4 [M2]

Various

4822 532 21513

Spacer 9,5mm

4822 267 51433 10P female
1345 4822 212 11204 FBX4 S/L/P
1345 4822 212 11207 FBX4 S/L/P PALplus
1345 4822 212 11324 FBX4 S/L/P PALplus

VGA

1345 4822212 11657 FBX4 S/L
1485 4822 242 72572 Crystal 12,0 MHz
1485 4822 242 82198 Crystal 12MHz
=
2373 4822 126 11692 1uF 20% &5V
2374 4822 126 11692 1uF 20% 5V
2375 5322 122 32531 100pF §% 50V
2376 5322 122 32268 470pF 10% 50V
2377  4B22 126 13689 18pF 1% 63V
2378 4822 126 13693 56pF 1% 63V
2379 5322122 32531 100pF 5% 50V
2380 4822 126 11692 1uF 20% 5V
2381 4822 126 11692 1uF 20% 5V
2385 5322 122 32531 100pF 5% 50V
2386A 4822 126 10002 100nF 20% 25V
2387 4822 126 13693 56pF 1% 63V
2388 5322 126 10343 1,8pF 5% 63V
2389 4822 126 10326 180pF 5% 63V
2390A 5322 122 32654 22nF 10% 63V
2395 5322 122 32531 100pF 5% 50V
2396A 4822 126 10002 100nF 20% 25V
2397 4822 126 13693 56pF 1% 63V
2398 5322 126 10343 1,8pF 5% 63V
2399 4822 126 10326 180pF 5% 63V
2400A 5322 122 32654 22nF 10% 63V
2410 4822124 11912 220pF 20% 6,3V
2411 4822124 11912 220pF 20% 6,3V
2412A 5322 122 32654 22nF 10% 63V



2 Spare parts list

24134
24154
2419
24204
2421A
2422
2423
24247
24257
2426
2430
2433
2435
24404
2449
2442
2443
2444
2445
2446
2447
2448
24504
24514
2452
24534
2454
2455
24604
24627
2465
2466
2467
2468
2469
2476
2477
2478
2481
2482
2483
2485
2486
2490
2492
2493
25054
2508
2509

5322 122 32654
5322 122 32654
5322 121 10472
4822 126 10002
5322 122 32654
4822 124 41643
4822 124 80499
6322 122 32654
5322 122 32654
4822 124 11912
5322 122 32531
5322 122 32531
5322 122 32531
4822 126 10002
5322 121 10472
4822 126 11692
4822 126 11692
4822 126 11692
4822 126 11692
4822 126 11692
4822 126 11692
4822 126 11692
5322 122 32654
6322 122 32654
4822 124 11946
4822 126 10002
4822 124 11911
4822 124 11947
5322 122 32654
5322 122 32654
5322 122 32966
5322 122 32631
4822 122 32504
5322 122 32966
5322 122 33861
5322 122 32659
5322 122 32287
5322 122 33861
5322 122 32659
§322 122 32287
5322 122 33861
5322 122 32448
5322 122 32448
5322 122 32531
5322 122 33538
5322 122 32531
4822 126 10002
4822 126 13692
4822 126 13692

22nF 10% 63V
22nF 10% 63V
47yF /25

100nF 20% 25V
22nF 10% 63V
100pF 20% 16V
100yF 20% 16V
22nF 10% 63V
22nF 10% 63V
220F 20% 6,3V
100pF 5% 50V
100pF 5% 50V
100pF 5% 50V
100nF 20% 25V
47)F /25

14F 20% 5V
1uF 20% 5V
1UF 20% 5V
1uF 20% 5V
1uF 20% 5V
1uF 20% 5V
1UF 20% 5V
22nF 10% 63V
22nF 10% 63V
22uF 20% 16V
100nF 20% 25V
47uF 20% 16V
10pF 20% 16V
22nF 10% 63V
22nF 10% 63V
39pF 5% 50V
100pF 5% 50V
15pF 2% 50V 1206
39pF 5% 50V
120pF 10% 50V
33pF 5% 50V
4,7pF 5% 50V
120pF 10% 50V
33pF 5% 50V
4,7pF 5% 50V
120pF 10% 50V
10pF 5% 50V
10pF 5% 50V
100pF 5% 50V
150pF 2% B3V
100pF 5% 50V
100nF 20% 25V
A7pF 1% 63V
47pF 1% 63V

-—

3375
3376
3377
3380
3381
3382A
3383A
3384A
3385A
3386
3387
3389
3380
3391
3392A
33934
33954
3396
3398
3389
3400
3401
3402A
3410
3411
3413
3414
3420
3422A
3430
34314
3432A
3433A
34345
34354
34364
3440
34
3442
3443
3444
3445
3446
3447
3448
3449
3450A
34514
3452A
3453A
3460A

4822 117 10833
4822 051 20751
4822 051 10102
4822 051 20681
4822 117 11503
4822 051 20101
4822 051 20101
4822 051 20101
4822 051 20332
4822 117 10834
4822 117 11503
4822 117 10361
4822 051 20681
4822 117 11503
4822 051 20101
4822 051 20101
4822 051 20332
4822 117 10834
4822 117 10845
4822 117 10361
4822 051 20681
4822 117 11503
4822 051 20101
4822 116 52176
4822 117 11448
4822 117 11504
4822 051 20562
4822 051 20223
4822 052 10109
4822 051 10102
4822 051 20472
4822 051 20472
4822 051 20332
4822 051 20101
4822 051 20332
4822 051 20101
4822 051 20223
4822 051 20223
4822 051 20223
4822 051 20223
4822 051 20223
4822 051 20223
4822 051 10008
4822 051 10008
4822 051 10151
4822 117 11503
4822 051 20229
4822 051 20229
4822 051 20101
4822 051 20101
4822 052 10108

10k 1% 0,1W
7509 5% 0,1W
1k 2% 0,25W
6800 5% 0,1W
220Q 1% 0.1W
1002 5% 0,1W
100922 5% 0,1W
100Q 5% 0,1W
3k3 5% 0,1W
47k 1% 0,1W
220Q 1% 0.1W
680 1% 0,1W
680Q 5% 0,1W
2200 1% 0.1W
10062 5% 0,1W
10092 5% 0,1W
3k3 5% 0,1W
47k 1% 0,1W
620Q 1% 0.1W
6800 1% 0,1W
6800 5% 0,1W
22002 1% 0.1W
1009 5% 0,1W
10Q 5% 0,5W
18062 1% 0,1W
270Q 1% 0.1W
5k6 5% 0,1W 0805
22k 5% 0,1W
10Q 5% 0,33W
1k 2% 0,25W
4k7 5% 0,1W
4k7 5% 0,1W
3k3 5% 0,1W
100Q 5% 0,1W
3k3 5% 0,1W
100Q 5% 0,1W
22k 5% 0,1W
22k 5% 0,1W
22k 5% 0,1W
22k 5% 0,1W
22k 5% 0,1W
22k 5% 0,1W
00 5% 0,256W
0Q 5% 0,25W
150802 2% 0,25W
220Q 1% 0.1W
220 5% 0,1W
220 5% 0,1W
10002 5% 0,1W
100Q 5% 0,1W
10Q 5% 0,33W

3461 4822 117 11507 6k8 1% 0,1W 4822 265 61299 40P male h 2,54 0398 4822 26531248 3P male v 1,25
3462 4822 051 20331 3300 5% 0,1W 1367 482221211202 AlS/L 0399 482226531249 5P male v 2,5 bl
3465 4822 117 11596 3900 1% 0,1W 1367 482221211203 Al S/L/P 1120 4822 212 11745 Audio 28C IST NIC
3467 4822 05120479 47Q 5% 0,1W 1367 482221211205 Al S/L/P/ PALplus SH
3468A 4822 05120109 10Q 5% 0,1W 1120 482221211864 Audio module Dolby
3469 4822 117 11448 180Q 1% 0,1W FDS
3471 482211712149 4Q7 1% 100Mw, [+ 1120 482221211865 Audio module no
3475 4822 117 11596 390Q 1% 0,1W Dolby
3476 4822 117 11503 220Q 1% 0.1W 2006A 4822 126 10002 100nF 20% 25V 1350 4822 242 10434 Crystal 18,432 MHz
3477 4822117 11188 20k 1% 0,1W 2008A 4822 126 10002 100nF 20% 25V 1600A 4822 071 51001 Fuse 0,1A
3480 4822 117 11596 3900 1% 0,1W 20097 4822 126 10002 100nF 20% 25V
3481 4822 117 11504 270Q 1% 0.1W 20104 4822 126 10002 100nF 20% 25V
3482 5322 117 12487 1k 1% 0,125W =+
3485 4822 05120104 100k 5% 0,1W
3490A 4822 05120472 4k7 5% 0,1W — 2340 4822 126 13473 220nF 80-20% 50V
3491 4822117 10833 10k 1% 0,1W 2341 4822 126 13473 220nF B0-20% 50V
3491 482211711139 1k5 1% 0,1W 3004 4822117 10833 10k 1% 0,1W 2342 4822 126 13473 220nF 80-20% 50V
3492A 4822 05120472 4k7 5% 0,1W 3005 4822 117 10833 10k 1% 0,1W 2343 4822 126 13473 220nF 80-20% 50V
3493 4822 11710833 10k 1% 0,1W 3999A 4822 05120101 1009 5% 0,1W 23504 4822 126 10002 100nF 20% 25V
3494A 4822 05120471 470Q 5% O0,1W 3999 4822 051 20279 27Q 5% 0,1W 23527 4822 124 41579 10uF 20% 50V
3495 4822 05120479 47Q 5% 0,1W 3999 4822 05120828 820 5% 0,1W 2353A 4822 124 41579 10uF 20% 50V
3499 4822 051 10102 1k 2% 0,25W 2354A 4822 124 41579 10uF 20% 50V
3499 4822 117 11139 1k5 1% 0,1W 2355A 4822 124 41579 10uF 20% 50V
3500 4822 05120331 3300 5% 0,1W ‘e 2356A 4822 124 41579 10uF 20% 50V
35024 4822 051 20472 4k7 5% 0,1W 2357A 4822 124 41579 10pF 20% 50V
3503 4822 117 11503 2200 1% 0.1W 7006 4822 209 15399 SAA4946H/V1 2358A 4822 124 41579 10pF 20% 50V
3504 4822 051 20273 27k 5% 0,1W 7008 4822 209 90666 SAA4975H 2359A 4822 124 41579 10uF 20% 50V
3505 4822 117 11449 2k2 1% 0,1W 7009 4822209 15339 3104 317 00320 2360A 4822 124 41579 10pF 20% 50V
3506 4822 117 10833 10k 1% O,1W 7010 4822 209 90966 SAA4GISWPRN1 2361A 4822 124 41579 10uF 20% 50V
3508A 4822 05120101 100Q 5% 0,1W 2362A 4822 124 41579 10uF 20% 50V
3509A 4822 051 20101 1000 5% 0,1W 2363A 4822 124 41579 10uF 20% 50V
3510 4822117 10833 10k 1% 0,1W 2364 4822 124 40769 4,7uF 20% 100V
3511 4822 117 10833 10k 1% 0,1W PALplus panel [N2] 2365 4822 124 41570 10F 20% SOV
4xxx 4822 05110008 0Q 5% 0,25W (1206) 2366 4822 124 40255 100pF 20% 63V
40 4822 05120008 0Q 5% 0,.25W (0805) |y oo 2367A 4822 124 41579 10pF 20% 50V
2368A 4822 124 41579 10uF 20% 50V
()
4822 265 61299 40P male h 2,54 2389 482212151252 470nF 5% 63V
- 1367 482221211206 Alpanel + PALplus | 2or0 4822121 51252 470nF 5% 63V
S /SP P 2372 4822126 13805 68nF 10% 16V
5377 4822 157 53303 12uH 10% 2373A 5322 126 10223 4,7nF 10% 63V
5378 4822 15320251 18uH 10% 2374 5322126 10794 220pF 5% 63V
5379 4822 157 52333 100uH 10% - 2375 5322 12234099 470pF 10% 63V
5388 4822 157 63316 56pH 10% 2376 5322 12232531 100pF 5% 50V
5398 4822 157 63316 56uH 10% 2377 4822 126 13805 68nF 10 16V
5420 4822 157 53634 56uH 10% 20004 4822 126 10002 100nF 20% 25V 2378A 5322 126 10223 4,7nF 10% 63V
5421 4822 157 53634 5,6uH 10% 20014 4822 126 10002 100nF 20% 25V 2379 5322126 10794 220pF 5% 63V
5425 4822 157 60147 2,2uH 20024 4822 126 10002 100nF 20% 25V 2380 5322 122 34099 470pF 10% 63V
5440 4822 157 53634 56uH 10% 20034 4822 126 10002 100nF 20% 25V 2381 5322 122 32531 100pF 5% 50V
5445 4822 157 53634 5,6uH 10% 2004A 4822 126 10002 100nF 20% 25V 23824 5322 122 34123 1nF 10% 50V
5446 4822 157 53634 5,6uH 10% 20054 4822126 10002 100nF 20% 25V 23834 5322 12234123 1nF 10% 50V
5447 4822 157 60147 2.2uH 20064 4822 126 10002 100nF 20% 25V 2384 4822 121 51252 470nF 5% 63V
5453 4822 157 60147 2,2uH 20124 4822 126 10002 100nF 20% 25V 2385 4822 12151252 470nF 5% 63V
5454 4822 157 53634 5,6iH 10% 2015A 4822 126 10002 100nF 20% 25V 2386A 5322 12234123 1nF 10% 50V
5465 4822 156 21719 1pH 5 20% 20164 4822 126 10002 100nF 20% 25V 23874 5322 122 34123 1nF 10% 50V
5466 4822 157 62562 2,2uH 20% 2388A 5322 12234123 1nF 10% 50V
5477 4822 157 60122 4uH7 10% — 2389A 5322 12234123 1nF 10% 50V
5482 4822 157 60122 4uH 7 10% 2390A 5322 122 34123 1nF 10% 50V
5490 4822 157 60147 2,2uH 2301A 4822 126 10002 100nF 20% 25V
5492 4822 157 60147 2,2uH 3001 4822 05120122 1k2 5% 0,1W 2392 5322122 32286 3,3pF 5% 50V
5505 4822 157 53634 5,6uH 10% 30624 4822 05120101 1000 5% 0,1W 2393 532212232286 3,3pF 5% 50V
30034 4822 05120101 1002 5% 0,1W 2394A 4822 126 10002 100nF 20% 25V
30044 4822 05120229 22Q 5% 0,1W 2395A 5322 12234123 1nF 10% 50V
>} 3005A 4822 051 20101 100Q 5% 0,1W 2396A 4822 12233172 390pF 5% 50V
3006A 4822 051 20101 100 5% 0,1W 2397A 4822122 33172 390pF 5% 50V
6367A 4822 130 30621 1N4148 30074 4822 05120229 2202 5% 0,1W 2398A 482212610002 100nF 20% 25V
6500 4822 130 34167 BZX79-B6V2 30084 4822 05120101 1000 5% 0,1W 2400 4822 126 13692 47pF 1% 63V
3009 482211710833 10k 1% 0,1W 2401A 4822 126 10002 100nF 20% 25V
2402 5322 12232268 470pF 10% 50V
®E 2403 5322 122 32268 470pF 10% 50V
—e— 2404 4822 12151252 470nF 5% 63V
7376 5322 13042136 BCB48C 2405 5322 122 32658 22pF 5% 50V
7380 5322 130 42136 BCS848C 5000 4822 051 10008 OROOC 5% 0,256W 2408A 4822 126 10002 100nF 20% 25V
7386 5322 130 42136 BC848C 5001 4822 051 10008 OROQO 5% 0,25W 2413 4822 124 81151 22)F 50V
7300 5322 130 42136 BC848C 5003 4822 051 10008 OROQQ 5% 0,25W 2415 4822 124 81151 22)F 50V
7396 5322 130 42136 BC848C 5004 4822 051 10008 OROO 5% 0,25W 2422 4822 124 41584 100uF 20% 10V
7400 5322 130 42136 BC848C 5005 4822 051 10008 OROO 5% 0,25W 2425 4822 12481151 22uF 50V
74327 4822209 73852 PMBT2369 5100 4822157 71592 1.2uH 10% 2427 4822124 81151 22uF 50V
7440 4822 209 90528 TDAB753AN/G1 2432 4822124 41584 100uF 20% 10V
7445 4822 209 15117 MSM5412222-30JS _@m 2436A 532212234123 1nF 10% 50V
7446 4822209 15117 MSM5412222-30JS 2436 5322126 10511 1nF 5% 50V
7447 4822 209 12876 SAA4991WP/NV1 2437A 5322 122 34123 1nF 10% 50V
7450 4822 209 33689 SAA4970TN2 7000 4822 209 15117 MSM5412222-30JS | 2437 5322 126 10511 1nF 5% 50V
7460 4822 209 90927 L78LOSACD 7001 4822200 91141 SAA4996H 2438A 5322 12234123 1nF 10% 50V
7461 5322 130 42136 BCB848C 7002 4822 209 15117 MSM5412222-30JS [ 2438 5322 126 10511 1nF 5% 50V
7400A 4822 209 73852 PMBT2369 7003 4822 209 15117 MSM5412222-30JS | 2446 4822 126 13869 470nF 20% 16V
7492A 4822 209 73852 PMBT2369 7004 4822 209 15117 MSM5412222-30JS | 2447 4822 126 13869 470nF 20% 16V
7493 4822 130 42513 BC858C 7005 4822 209 91142 SAA4997H 2448A 5322 122 34123 1nF 10% 50V
7500 532213042136 BC848C 2448 5322 126 10511 1nF 5% 50V
7504A 4822 209 73852 PMBT2369 2449A 5322 122 34123 1nF 10% 50V
750 482290011165 3104 317 00160 Audio module [O] [P2] 2449 5322126 10511 1nF 5% 50V
2450 4822 126 13691 27pF 1% 63V
2452A 5322 126 10223 4,7nF 10% 63V
®E Various 24534 5322 126 10223 4,7nF 10% 63V
2454A 5322 126 10223 4,7nF 10% 63V
7506 4822 130 42513 BC858C 4822 265 31248 3P male v 1,25 24554 5322 126 10223 4,7nF 10% 63V
4822 267 10753 4P BOAB-EFP4 2487 4822 12151252 470nF 5% 63V
degp 26710754 12p1acas0e2 |28 D SOEE eonE v eV
_ i N o
A/l panel [N] B4 e r-0383069) | 5e7 5322 12142661 330NF 5% 63V
0246 4822 265 10419 12P male F-pin 2588 5322 121 42661 330nF 5% 63V
Various 0247 482226510421 19P male F-pin 2589 5322 121 42661 330nF 5% 63V
0300 4822 267 10575 16P male v 2.54 2590 ~ 4822 126 12105 33nk 5% 63V
25914 5322126 10223 4,7nF 10% 63V
4822 265 61296 40P male h 2,54 03274 482226531251 SPmalev1250y 15 00x 4822 126 10002 100nF 20% 25V




BT 2 Spare parts list

2593
2594A
2595
2596
2600
2602A
26044
26074
2618
26194
26204
2621
2622
2623
2624A
2625A
2626
2627A
2628A
2629
2630
2633
2660
2661

4822 124 41584
5322 126 10223
4822 126 12105
4822 126 13682
4822 126 13692
4822 122 33177
4822 126 10002
4822 124 41579
4822 122 33891
4822 126 10002
4822 126 10002
4822 122 32614
4822 122 32541
4822 122 33891
4822 126 10002
4822 122 338893
4822 122 32614
4822 124 41579
4822 124 41579
5322 122 31863
5322 122 31863
5322 121 42661
4822 126 13482
4822 126 13482

100pF 20% 10V
4,7nF 10% 63V
33nF 5% 63V
47pF 1% 63V
47pF 1% 63V
10nF 20% 50V
100nF 20% 25V
10pF 20% 50V
3,3nF 10% 63V
100nF 20% 25V
100nF 20% 25V
1.2nF 10% 50V
27nF 10% 63V
3,3nF 10% 63V
100nF 20% 25V
18nF 10% 63V
1.2nF 10% 50V
10pF 20% 50V
10pF 20% 50V
330pF 5% 50V
330pF 5% 50V
330nF 5% 63V
470nF 80/20% 16V
470nF 80/20% 16V

o -

3356
3357
3358A
3358
3360
3361
3362
3363
3364A
3365
3366
3367
3368
3369
3370A
3371
3372
3373
3374
3375
33764
3377
3378
3379
3380
3381
33824
33834
3384
3385
3386
3387A
3388
3389A
3390
3391
3391
3391
3395A
3413
3414
3415
3416
3420
3421
3422
3425
3426
3427
3428
3430
3431
3432
3433
3441
3442
3443A
3444A
3550
3551
3589
3590
3602
3605
3606
3610
3613A
3614A
3615A
3616A
3617
3618
3619
3620
3621
3622

4822 051 20331
4822 051 20122
4822 051 20471
4822 117 10834
4822 116 83884
4822 116 52283
4822 117 10834
4822 117 11449
4822 051 20472
4822 117 10834
4822 051 20333
4822 117 10834
4822 051 20331
4822 051 20122
4822 051 20471
4822 117 10834
4822 116 83884
4822 116 52283
4822 117 10834
4822 117 11449
4822 051 20472
4822 117 10834
4822 051 20333
4822 117 10834
4822 116 52175
4822 116 52175
4822 051 20332
4822 051 20332
4822 117 10834
4822 051 20334
4822 051 20334
4822 051 20332
4822 051 20334
4822 05t 20332
4822 116 52272
4822 117 10834
4822 117 11139
4822 117 11449
4822 051 20008
4822 117 10833
4822 051 20822
4822 117 10834
4822 051 10102
4822 117 11148
4822 051 20683
4822 116 52199
4822 117 10833
4822 051 20822
4822 117 10834
4822 051 10102
4822 117 11148
4822 051 20683
4822 116 52199
4822 051 20331
4822 117 10833
4822 117 10833
4822 051 20332
4822 051 20332
4822 117 10833
4822 117 10833
4822 116 52175
4822 116 62175
4822 051 20104
4822 116 52175
4822 116 52175
4822 117 10833
4822 051 20008
4822 051 20008
4822 051 20008
4822 051 20008
4822 117 11449
4822 051 20392
4822 117 12955
4822 051 20182
4822 117 11449
4822 051 20392

33002 5% 0,1W
1k2 5% 0,1W
4702 5% 0,1W
47k 1% 0,1W
47k 5% 0,5W
4K7 5% 0,5W
47k 1% 0,1W
2k2 1% 0,1W
4k7 5% 0,1W
47k 1% 0,1W
33k 5% 0,1W
47k 1% 0,1W
330€ 5% 0,1W
1k2 5% 0,1W
4708 5% 0,1W
47k 1% 0,1W
47k 5% 0,5W
4K7 5% 0,5W
47k 1% 0,1W
2k2 1% 0,1W
4k7 5% 0,1W
47k 1% 0,1W
33k §% 0,1W
47k 1% 0,1W
10082 5% 0,5W
100Q 5% 0,5W
3k3 5% 0,1W
3k3 5% 0,1W
47k 1% 0,1W
330k 5% 0,1W
330k 5% 0,1W
3k3 5% 0,1W
330k 5% 0,1W
3k3 5% 0,1W
330k 5% 0,5W
47k 1% 0,1W
1k5 1% 0,1W
2k2 1% 0,1W
0Q jumper . {0805)
10k 1% 0,1W
8k2 5% 0,1W
47k 1% 0,1W
1k 2% 0,25W
56k 1% 0,1W
68k 5% 0,1W
680Q 5% 0,5W
10k 1% 0,1W
8k2 5% 0,1W
47k 1% 0,1W
1k 2% 0,25W
56k 1% 0,1W
68k 5% 0,1W
68C 5% 0,5W
3308 5% 0,1W
10k 1% 0,1W
10k 1% 0,1W
3k3 5% 0,1W
3k3 5% 0,1W
10k 1% 0,1W
10k 1% 0,1W
10082 5% 0,5W
10082 5% 0,5W
100k 5% 0,1W
100Q 5% 0,5W
100Q 5% 0,5W
10k 1% 0,1W
0 jumper . (0805}
0€2 jumper . (0805}
02 jumper . (0805)
0% jumper ., (0805)
2k2 1% 0,1W
3k9 5% 0,1W
2k7 1% 0,1W 0805
1k8 5% 0,1W
2k2 1% 0,1W
3k9 5% 0,1W

o I

3402A 4822 051 20008 0Q jumper . (0805)
3421 482211710833 10k 1% 0,1W

3422 4822 117 10353 150Q 1% 0,1W

3423 4822 051 20479 47Q 5% 0,1W

4xxx 4822 051 10008 0L 5% 0,25W (1206)
4xxx 4822 051 20008 0Q 5% 0,25W {0805)
5400 4822152 20677 10uH 10%

5401 4822 152 20677 10pH 10%

5402 4822 152 20677 10pH 10%

5403 4822 157 71878 Ferrite bead

5405 4822 157 71878 Ferrite bead

7400 4822 209 12998 SAA4961/V3/S1

PIP interface panel [R]

Various

4822 265 10787
A 4822 265 31251
4822 265 10788
4822 265 41466
4822 265 31252

1034 482221211017

11P ED 1,25 grey
SP ED 1,25 grey
11P ED 1,25 black
10P 2,5

4P

PIP interface panel

-

3401A
3402

4822 051 20101
4822 117 11503

1004 5% 0,1W
220Q 1% 0.1W

g o

7401A 5322 130 41982

BC848B

PIP panel [S]

Various

4822 267 51433
4822 267 41205
A 4822 265 31251
1023 4822 212 10681
1750 4822 242 81995

1765 4822 242 81996

1788 4822 242 81966

10P

4P

5P male v 1,25
PIP module
Crystal 3,579545
MHz

Crystal 4,433619
MHz

Crystal 21,05915
MHz

3623 4822 117 12955 2k7 1% 0,1W 0805
3624 4822 051 20182 1k8 5% 0,1W
3625 4822 117 10833 10k 1% 0,1W
3626A 4822 051 20153 15k 5% 0,1W
3627 4822 117 11503 22082 1% 0.1W
3628 4822 117 11503 22092 1% 0.1W
3631 4822 051 10102 1k 2% 0,25W
3632 4822 051 10102 1k 2% 0,25W
3634 4822051 10102 1k 2% 0,25W
3635 482205110102 1k 2% 0,25W
4xxx 4822051 10008 00 5% 0,25W (1206)
4xxx 482205120008 0 5% 0,25W (0805)
5350 4822 157 53139 4,7uH 10%
5351 4822 157 53139 4,7uH 10%
5352 4822 157 53139 4,7uH 10%
5353 4822 157 53139 4,7uH 10%
5602 4822 157 53139 4,7uH 10%
5604 4822 157 53139 4,7uH 10%
>t
6380 4822 130 82583 BZV55-COV1
6381 4822 130 82583 BZV55-COV1
6382 4822 130 82583 BZV55-COV1
6384A 4822 13030621 1N4148
6385 4822 130 34488 BZX79-B11
6386 4822 130 82583 BZV55-COV1
6387 4822 130 82583 BZV55-CIV1
6388 4822 130 82583 BZV55-COV1
6389 4822 130 82583 BZV55-COV1
6330 4822 130 82583 BZV55-COV1
6391 4822 130 82583 BZV55-COV1
6392 4822 130 82583 BZV55-CoV1
E e
7350 4822 209 15625 L78MO5ABY
73504 4822 209 83163 LM833N
73514 4822 209 83163 LMB33N
7352 5322 209 10576 HEF4053BD
7353 4822 209 14894 MPS3410B-PP-F7
7353 4822 209 16803 MSP3410D-PS-B4
7382 4822 13060511 BC847B
7382A 5322 130 41982 BC848B
7383 4822 13060511 BC847B
7383A 5322 13041982 BC848B
7387 4822 13060511 BC847B
7387A 5322 13041982 BC848B
7389 4822 130 60511 BCB47B
7389A 5322 13041982 BCB848B
7415 4822 130 60511 BCB47B
74154 5322 130 41982 BCB48B
7420 4822 130 60511 BCB47B
74204 5322 130 41982 BCB48B
7421 5322 130 41983 BC858B
7421 5322 130 60508 BCB57B
7427 4822 130 60511 BCB47B
7427A 5322 130 41982 BC848B
7430 4822 130 60511 BC847B
7430A 5322 130 41982 BCB48B
7431 5322 13041983 BCB58B
7431 5322 130 60508 BC857B
7432 4822 130 60511 BC847B
7432A 5322 130 41982 BCB48B
7590 4822 209 33293 TDASB60/V2
7600 4822209 13606 SAA7710T/N103
7610 4822 209 13605 TDA1387T/N1
7620 4822 209 30095 LM833D
7640 4822 209 30095 LM833D
7650 5322209 11102 HEF4052BT
7660 5322 209 11102 HEF40528T
Combfilter [Q]
Various

4822 265 10422 9P male 2.50 F-PIN
1340 482221210316 Combfilter panel
-
2400A 4822 126 10002 100nF 20% 25V
2401A 4822 126 10002 100nF 20% 25V
2402A 4822 126 10002 100nF 20% 25V
2403A 4822 126 10002 100nF 20% 25V
2404A 4822 126 10002 100nF 20% 25V
24054 4822126 10002 100nF 20% 25V
2406A 4822 126 10002 100nF 20% 25V
2407A 4822126 10002 100nF 20% 25V
2413 5322 122 32531 100pF 5% 50V
2414A 4822 126 10002 100nF 20% 25V
2415 4822 124 80283 100pF 6,3V
2416 4822 124 80283 100pF 6,3V
2417 4822 124 80283 100pF 6,3V

-

2759
2760
27614
2762A
2766
2767
2770A
277248
27784
27804
2781
2782
2784
27864
2787
27884
2789
27904
27924
27944
27964
2798A
2800
2802
2810
28124
28164
2821
2823
2825
2828A
2830A
2832A
2846A

4822 126 13473
4822 126 13869
4822 124 40433
4822 126 10002
4822 124 41643
4822 124 40756
4822 124 40433
4822 124 40433
4822 126 10002
4822 126 10002
4822 126 13473
4822 126 13473
4822 126 13473
4822 126 10002
4822 126 13691
4822 126 10002
4822 126 13691
5322 122 32654
4822 126 10002
4822 126 12944
4822 126 12944
4822 126 10002
4822 122 33219
5322 122 32531
4822 126 13473
4822 126 10002
4822 126 10002
5322 122 32287
5322 122 32287
5322 122 32287
4822 126 12944
4822 126 12944
4822 126 12944
4822 126 10002

220nF 80-20% 50V
470nF 20% 16V
47uF 20% 25V
100nF 20% 25V
100uF 20% 16Y
1F 20% 100V
47)F 20% 25V
47uF 20% 25V
100nF 20% 25V
100nF 20% 25V
220nF 80-20% 50V
220nF 80-20% 50V
220nF 80-20% 50V
100nF 20% 25V
27pF 1% 63V
100nF 20% 25V
27pF 1% 63V
22nF 10% 63V
100nF 20% 25V
47nF 10% 50V
47nF 10% 50V
100nF 20% 25V
1,8nF 10% 50V
100pF 5% 50V
220nF 80-20% 50V
106nF 20% 25V
100nF 20% 25V
4,7pF 5% 50V
4,7pF 5% 50V
4,7pF 5% 50V
470F 10% 50V
47nF 10% 50V
47nF 10% 50V
100nF 20% 25V

2848A 5322 126 10223 4,7nF 10% 63V
2850A 5322 126 10223 4.7nF 10% 63V
2852 4822 122 33575 220pF 5% 80V
2856 4822 122 33575 220pF 5% 50V
2863 4822 122 32614 1.2nF 10% 50V
2867A 4822 126 10002 100nF 20% 25V
2869 4822 122 32535 680pF 10% 63V
2874A 5322 122 34123 1nF 10% 50V
2890 5322 122 32448 10pF 5% 50V
-
3755 4822 117 11603 220Q 1% 0.1W
3762 4822 117 11603 220Q 1% 0.1W
3764 4822 117 11503 2200 1% 0.1W
3766 4822 117 11503 220Q 1% 0.1W
3800 4822117 11448 18002 1% 0,1W
3802 4822117 11503 220Q 1% 0.1W
3804 4822 051 20391 3900 5% 0,1W
3806 4822 117 11503 220Q 1% 0.1W
3820 482205120104 100k 5% 0,1W
3821 4822 117 10361 680Q 1% 0,1W
3822A 4822 051 20472 4Kk7 5% 0,1W
3823 4822 117 10361 680Q 1% 0,1W
3824 4822 051 20681 680Q 5% 0,1W
3825 4822 117 10361 6800 1% 0,1W
3826 4822 116 52283 4k7 5% 0,5W
3830 4822 051 20273 27k 5% 0,1W
3858 4822 117 11503 2200 1% 0.1W
3859 4822 051 20829 820 5% 0,1W
3863A 4822 051 20471 470Q 5% 0,1W
3864 4822117 11503 220Q 1% 0.1W
3869 4822 051 20391 3900 5% 0,1W
3870 4822 116 52175 10002 5% 0,5W
3872 4822 116 52175 10062 5% 0,5W
3873 4822 117 11448 180Q 1% 0,1W
3874 4822 117 11507 6k8 1% 0,1W
3879 4822051 10102 1k 2% 0,25W
3882 4822 051 20331 33002 5% 0,1W
3884 4822 051 20331 3300 5% 0,1W
3886 4822051 20331 330Q 5% 0,1W
3890 4822 051 10102 1k 2% 0,25W
3891 4822 116 83883 470 5% 0,5W
3894 4822 051 10102 1k 2% 0,25W
39064 4822 052 10229 220 5% 0,33W
3914 4822 051 20822 8k2 5% 0,1W
3916 4822 051 20822 8k2 5% 0,1W
3999 4822 051 20399 39Q 5% 0,1W
4822 116 52175 100E 5% 0,5W
4822 116 52175 100E 5% 0,5W
4822 116 52175 100E 5% 0.5W
4xxx 4822 051 10008 0L 5% 0,25W (1206)
4xxx 4822 051 20008 01 5% 0,25W (0805)
5754 4822 157 53138 4,7uH 10%
5756 4822 157 60122 4,7uH 10%
5757 4822 157 60122 4,7uH 10%
5760 4822 157 60122 4,7uH 10%
5762 4822 157 60122 4,7uH 10%
>+
6754A 4822 130 30621 1N4148
67564 4822 130 30621 1N4148
6758A 4822 130 30621 1N4148
e
7750 4822 209 90031 TDAB310/N1
7751 4822 209 90036 TDAB395T/N2
7762 5322 130 41983 BC858B
7764 5322 130 41983 BC8588
7766 5322 130 41983 BC858B
7788 4822 209 90026 SDA9288X-EB121
7800A 5322 130 41982 BCB848B
7828A 5322 130 41982 BC848B
7858A 5322 130 41982 BC848B
7864A 5322 130 41982 BC848B

Mains switch panel [T][U]

Various

4822 267 10913 2P male h

A 4822 267 10758 2P 87273-0351

A 4822 265 41462 7P male 1,25
4822 265 10423 3P male

A 4822 256 91766 Led holder

A 4822 276 13592 Mains switch

1000 4822 212 11498 Mains switch panel

FL6A MD2.25
1600 4822 130 91478 IR receiver
b I



2 Spare parts list

3522 4822 116 10065 VDR 1mA/495V
850V
3523A 4822 053 21475 4M7 5% 0,5W
3600 4822 11652175 10002 5% 0,5W
3601 4822 11652175 100Q 5% 0,5W
3602 4822 116 52213 1800 5% 0,5W
3604 4822 11652175 100 5% 0,5W
3605 4822 116 52175 1000 5% 0,5W
3611 4822 116 52175 10002 5% 0,5W
3613A 4822 052 10109 10 5% 0,33W
>+
6600 4822 130 34174 BZX79-B4v7
6601 4822 209 72895 TLUV5320
® el
7610 5322 130 44647 BC368

>
6801 4822 130 81513 BZV55-C6V8
6802 4822 130 81513 BZV55-C6V8
6803 4822 130 82346 BZV55-C27
6804 4822 130 82346 BZV55-C27
6805 4822 130 82346 BZV55-C27
6806 4822 130 82346 BZV55-C27

'6807 4822 13081513 BZV55-C6V8
6808 482213081513 BZV55-C6V8
K

7811 5322 13041983 BCB858B
7812 65322 13041983 BCB858B
7815A 5322 130 41982 BC848B
7816 5322 130 41983 BC858B

Top control panel [W] [X]

Audio amplifier panel [AA]

Various

1000

4822 265 10449
4822 265 10423
4822 276 13396
4822 276 30422
4822 212 11474

3P maleh

3P male h
Switch

Switch (3X assy)
Top control panel
FL6A MD2.25

3P biack 1,25

5P grey 1,25

6P male 2,5

2P male 2,5

4P male 2,5

Spring for transistor
Audic amplifier panel

.

3630
3631
3632
3634

4822 116 52269
4822 116 52289
4822 116 52257
4822 116 52175

3k3 5% 0,5W
5k6 5% 0,5W
22k 5% 0,5W
1000 5% 0,5W

Front IO panel [V]

Various
4822 267 31014 1P male h
4822 265 41451 9P malev 1,25
4822 267 10753 4P B0O4B-EHP4
4822 256 92101 Socket
headph.+cinch+SVH
s
1047 4822 212 11541 Front /O panel FL6A
MD2.25
1047 4822 212 11744 Front /O panel FLEA
CL MD2.25
=+
2800 4822 124 81151 22uF 50V
2801 4822 124 81151 22uF 50V
2804 4822 122 33805 330pF 10% 63V
2805 4822122 33805 330pF 10% 63V
2810 4822 126 12105 33nF 5% 63V
2811 4822 124 41643 100puF 20% 16V
2813 4822 124 41576 2,2uF 20% 50V
2815 4822 126 13561 220nF 10% 16V
2816A 4822 126 10002 100nF 20% 25V
2817 4822 124 81151 22uF 50V
2832A 4822 122 33177 10nF 20% 50V
2834A 4822 122 33177 10nF 20% 50V
—
3801 4822 116 52201 75Q 5% 0,5W
3802 4822 116 52201 75Q 5% 0,5W
3803 4822 050 11002 1k 1% 0,4W
3804 4822050 11002 1k 1% 0,4W
3805 4822 116 52257 22k 5% 0,5W
3806 4822 116 52257 22k 5% 0,5W
3807 4822 11652176 10Q 5% 0,5W
3808A 4822 051 20008 0Q jumper . (0805)
3810 4822 051 20824 820k 5% 0,1W
3811 4822 051 20393 39k 5% 0,1W
3813 4822 117 11449 2k2 1% 0,1W
3814 4822 051 20392 3k9 5% 0,1W
3815 4822 051 10102 1k 2% 0,25W
3816 4822 051 10102 1k 2% 0,25W
3817 4822 051 20474 470k 5% 0,1W
3818 4822 051 10102 1k 2% 0,25W
3818 4822 050 11002 1k 1% 0,4W
3813 4822 116 83872 22002 5% 0,5W
3820 4822 116 52243 1k5 5% 0,5W
3830 4822 116 80173 10k 5% 0,5W
3842 4822 116 80173 10k 5% 0,5W

10uF 20% 50V
1.2nF 10% 50V
10pF 20% 50V
1.2nF 10% 50V
3,3uF 20% 50V
1.2nF 10% 50V
1.2nF 10% 50V
18nF 10% 63V
100nF 20% 25V
100nF 20% 25V
470nF 5% 63V
120nF 10% 16V
220nF 10% 16V
22nF 10% 63V
330pF 5% 50V
330pF 5% 50V
100nF 20% 25V
100nF 20% 25V
220nF 80-20% 50V
220nF 80-20% 50V
220nF 80-20% 50V
220nF 80-20% 50V
220nF 80-20% 50V
220nF 80-20% 50V
220nF 80-20% 50V
220nF 80-20% 50V
100pF 20% 10V
10pF 20% 50V
22F 50V

100nF 20% 25V
100nF 20% 25V
470uF 20% 35V
470)F 20% 35V
10pF 20% 50V
10pF 20% 50V
220nF 80-20% 50V
220nF 80-20% 50V
220nF 80-20% 50V
220nF 80-20% 50V
10nF 20% 50V

1pF 20% 63V

Various
4822 265 31248
A 4822 265 31251
4822 265 31246
4822 267 31874
4822 265 31245
A 4822 492 62076
1001 4822212 11484
H-
2700A 4822 124 41579
2701 4822 122 32614
27024 4822 124 41579
2703 4822 122 32614
2704 4822 124 81082
2705 4822 122 32614
2707 4822 122 32614
2712A 4822 122 33893
2718A 4822 126 10002
2719A 4822 126 10002
2720 482212151262
2724 4822 124 81269
2725 4822 126 13561
2728A 5322 122 32654
2734 5322 122 31863
2735 5322122 31863
2736A 4822 126 10002
2737A 4822 126 10002
2744 4822 126 13473
2745 4822 126 13473
2746 4822 126 13473
2747 4822 126 13473
2754 4822 126 13473
2755 4822 126 13473
2756 4822 126 13473
2757 4822 126 13473
2761 4822124 41584
2762A 4822 124 41579
2763 4822 124 81151
2764A 4822 126 10002
2765A 4822 126 10002
2766 4822 124 41334
2767 4822 124 41334
2768A 4822 124 41579
2769A 4822 124 41579
2774 4822 126 13473
2776 4822 126 13473
2784 4822 126 13473
2786 4822 126 13473
2787A 4822 122 33177
2788 4822 124 40242
[ 0 )
3700A 4822 051 20332
3701 4822 051 20822
3702 4822 116 52269
3703 4822 051 20822
3704A 4822 051 20332
3705 4822 051 20822
3706A 4822 051 20332
3707 4822 051 20822
3710 4822 051 20393
3711 4822 051 20393
3712 4822 051 20333
3719 4822051 20562
3720 4822051 20223
3721A 4822051 20153
3722 482205120182
3725 4822117 11148
3727 4822116 83864
3728 4822117 10833
3741 4822 05120182
3742 4822 116 83961

3743

4822 116 52234

3k3 5% 0,1W
8k2 5% 0,1W
3k3 5% 0,5W
8k2 5% 0,1W
3k3 5% 0,1W
8k2 5% 0,1W
3k3 5% 0,1W
8k2 5% 0.1W
39k 5% 0,1W
39k 5% 0,1W
33k 5% 0,1W
5k6 5% 0,1W 0805
22k 5% 0,1W
15k 5% 0,1W
1k8 5% 0,1W
56k 1% 0,1W
10k 5% 0,5W
10k 1% 0,1W
1k8 5% 0,1W
6k8 5%

100k 5% 0,5W

3744 482205120828 802 5% 0,1W 3307 4822 11652297 68k 5% 0,5W
3745 482211652234 100k 5% 0,5W 3308 4822 116 83882 30k 5% O,5W
3746a 4822 052 10828 8Q2 5% 0,33W 3309 4822 116 83961 6k8 5%
3747 4822 051 20223 22k 5% 0,1W 3310 4822 116 52260 3K3 5% 0,5W
3748 4822 051 20223 22k 5% 0,1W 3311 4822 101 11187 1k 30%LIN 0,1W
3749 4822 116 83864 10Kk 5% 0,5W 3312 4822 116 52283 4K7 5% 0,5W
3752 4822 117 11507 6k8 1% 0,1W 3313 482211652283 4K7 5% 0,5W
3753 4822 05120104 100k 5% 0, 1W 3314 4822 116 52276 3K9 5% 0.5W
3754 4822 05120828 8Q2 5% 0.1W 3315 4822 116 52244 15k 5% 0,5W
3755 4822 05120104 100k 5% 0,1W 3316 4822050 11002 1k 1% 0,4W
3756A 4822052 10828 B8Q2 5% 0.33W 3317 4822 11652191 33Q 5% 0,5W
3760 4822 117 10834 47k 1% 0,1W 3318 4822 11652175 1000 5% 05W
3761 4822 117 10834 47k 1% O.1W 3319 4822 116 52249 1k8 5% 0,5W
37624 4822 051 20471 4700 5% 0,1W 3320 4822 11652249 1k8 5% 0.5W
3763 4822051 20104 100k 5% 0,1W 3321 4822 11683884 47k 5% 0.5W
3764 4822 116 83883 470Q 5% 0,5W 3322 4822 11652303 8K2 5% 0.5W
3765 4822 051 20104 100k 5% 0,1W 3323 4822 11683868 1500 5% 0,5W
3766 4822 116 83872 220Q 5% 0,5W 3305 4822 116 83864 10k 5% 0.5W
3767 4822 11683872 220Q 5% 0.5W 3326 4822 116 52303 BK2 5% 0.5W
3768 4822 116 83872 2208 5% 0.5W 3327 4822 11652179 120 5% 0,5W
3769 4822 116 83872 2208 5% 0.5W 3325 4822 117 12682 150Q 5% 5W
3771A 4822 05120472 4K7 5% 0,1W 3331 4822 11652175 100Q 5% 0,5W
3772A 4822 051 20472 4K7 5% 0.1W 3332 4822 116 83882 30k 5% 0.5W
a775 4822 117 11503 220Q 1% 0.1W 3333 4822 11652249 1k8 5% 0.5W
3776 4822 117 11503 220Q 1% 0.1W 3334 4822 11652249 1K 5% 0.5W
3799 4822 11710833 10k 1% 0,1W 3335 4822 116 52249 1k8 5% 0,5W
30994 4822 051 20101 1002 5% 0,1W 3336 4822 11683961 6k8 5%
3337 4822 11652195 47Q 5% 0,5W
3338 4822 116 52303 BK2 5% 0,5W
>+ 3339 4822 116 83872 2200 5% 0.5W
3340 4822 11683868 1500 5% 0.5W
6720A 4822130 30621 1N4148 3341 4822 11652263 2K7 5% 0,5W
6721A 482213030621 1N4148 3342 4822 11650231 B20Q 5% 0,5W
6765 4822 130 34174 BZX79-BAV7 3343 4822 11652195 4702 5% 0,5W
6768 4822 130 34278 BZX79-BEV8 3344 482211683882 30k 5% 0,5W
6769 4822 130 34278 BZX79-B6VS 3345 4822 11652206 120Q 5% 0,5W
33464 4822 117 11744 0022 5% 1W
3347 4822 11652175 100 5% 0.5W
-®(E 3348 4822 11652303 8K2 5% 0,5W
33497 4822 052 10108 10 5% 0,33W
7710 4822 209 30095 LM833D 3398 4822 116 52206 120Q 5% 0,5W
7720 4822 209 30095 LM833D
7735 5322200 14481 HEF4053BT
7740 4802 209 32641 TDA2616Q ——
7750 4822 200 32641 TDA2616Q
7760A 5322 130 41982 BCBA48B 5302 4822 157 70436 8,2uH
7761A 5322 13041982 BGCB48B 5303 4822 157 60153 IND FXD 8REH S 2
7762 5322 130 60508 BCBES7B 5305 4822 146 10743 SM
7767 5322 130 60508 BCB57B TRANSFORMER
5319 4822 15220678 33uH
5320 4822 152 20678 33uH
; 5333 4822 157 71457 33uH 10%
Audio supply panel [AB] |20 520 27 Joes 33uH
5335 4822 157 T1457 33uH 10%
Various
4822 26531245 4P male 2,5 >
4822267 10912 3P male v 83014 4822 130 31933 1N5061
4822 26531246 6P male 2,5
, . 63024 482213031933 1N5061
A 4822 492 62076 Spring for transistor
! ! 63034 482213031933 1NSO061
4822 492 63524 Spring for transistor 304
A 4822 256 92053 Fuse holder click | 80044 4822 130 31933 1N5061
4822310 11086 Audio supply repair | 25054 4822130 30621 1N4148
oo 6307 4822 130 42488 BYD33D
1002 4822212 11485 Audio supply panel | 83085 482213030621 1N4148
vt lba ooy 63094 482213030621 1N4148
6310 4822 130 80983 BYW29F-150
6311 4822 130 34167 BZX70-B6V2
Ak 6312 4822 130 80983 BYW29F-150
6313 4822 130 42488 BYD33D
2301 4822 124 11993 82uF 20% a0y | 83144 482213030621 1N4148
63154 4822 130 30621 1N4148
2302 4822 126 14109 150pF 5% 50V
63164 4822 130 30621 1N4148
2303 4822 12141936 2,2uF 10% 100V
63174 4822 130 30621 1N4148
2304 5322 12142386 100NF 5% 63V
> 631BA 4822 130 30621 1N4148
2305 482212110657 3,3nF 5% 2KV
63194 4822 13030621 1N4148
2306 5322 121 42386 100NF 5% 63V
6320 4822 130 83825 BY328/20
2307 4822 124 80367 1800UF 20% 35V
2 6321 4822 130 30862 BZX79-BOV1
2308 4822126 14153 2,2nF 10%B 1KV
6322A 4822 130 30621 1N4148
2309 4822126 14153 2,2nF 10%B 1KV
6323A 4822 130 30621 1N4148
2310 4822 124 80367 1800uF 20% 35V
6324A 4822 13031933 1N5061
2313 482212231168 270pF 10% 500V
1 6325A 4822 13031933 1NS5061
2314 532212232331 1nF 10% 100V
63264 4822 13030621 1N4148
2315 5322 12142386 100NF 5% 63V
e i 63274 4822 130 30621 1N4148
53 2,2nF 10%B 1KV
) 6328A 4822 130 34173 BZX79-BSVE
2317 4822 122 33293 100pF 5% 50V
7 6329 4822 130 42488 BYD33D
2318 4822 12233203 100pF 5% 50V
6330A 482213030621 1N4148
2319 4822 12231177 470pF 10% 500V
? 63314 4822 130 34197 BZX79-B12
2300 4822 12231177 470pF 10% 500V
1 63324 4822 130 30621 1N4148
2321 532212232331 1nF 10% 100V
! 63334 4822 130 30621 1N4148
2302 4822 124 40255 100yF 20% 63V
6334A 4822 13031983 BATSS
2326 4822 124 40255 100yF 20% 63V
2376 4B22 124 40255 100yF 20% 63V 6335 4822130 42488 BYD33D
6336A 4822 13031933 1NS5061
6337 4822 130 42488 BYD33D
b N
3300 4822117 12681 6Q8 5% 5W Bl )
3301 482211710118 1M 5% 0.5W 7300 4822 130 40855 BC3ET
3302 4822 116 83883 4700 5% 0,5W
? 73014 4822 130 10834 CNY17-4 OPTION 6
3303 4822 11652175 100 5% 0,5W
73024 4822 130 61265 BUSOBAF
3304 4822 116 83864 10k 5% 0,5W
S e k% 7303 4822 130 44568 BCS57B
Q2 5% 0,5W 73044 4822 130 44503 BC547C
3306 4822 116 52179 120 5% 0,5W




2 Spare parts list

7305
7306
7310A
7311
7312
7314
7315

4822 130 40959
4822 130 40959
4822 130 42231
5322 130 44647
4822 130 40959
5322209 81148
4822 130 40855

BC547B
BC547B
BC557C
BC368
BC547B
MC78L12ACP
BC337

FDS module [AC]

Various

E9F1
FL90
FL91
FL92
FL93
FL94
PSA1
X9K1
X9K2
X970
X9T1
X912
X973
X974
X915
X9T6

4822 210 20338
4822 242 10307
4822 242 81436
4822 242 70824
4822 242 81854
4822 242 82062
4822 21211188
4822 242 81485
4822 242 81486
4822 242 73622
4822 242 72187
4822 242 81665
4822 242 10747
4822 242 71825
4822 242 81572
4822 242 81572

Uv1216D/PH
OFWG3956M
OFWK3953M
OFWG1956M
OFWGY353M
OFWL9454M
FDS module
Crystal 3.58MHz
Crystal 4.43MHz
Crystal 5,5MHz
Crystal 6,0MHz
Crystal 6.5MHz
Crystal 4.5MHz
Crystal 4, 5MHz
Crystal 6,0MHz
Crystal 6,0MHz

-+

c921

G923
C925
G926
C9A1

C9A2
C9A3
C9A4
C9A5
CoAg
CoA7
C9A8
C9A9
G9B0
CoB1

CoB2
C9B3
C8B5
G9B6
CoB7
CoB8
CoB9
cacCo
Ccac
Ccoc2
CoC3
Coc4
Cacs
C9Ce
cac7
Ccocs
C9C9
CsDo
CsD1
CoD2
CaD3
CaD4
C8D5
CsD6
CcaD7
CcoDs
CcoD9
C9EQ
COE1

CoE2
C9E3
C9E4
C9ES
C9ES
C9E?7
C9E8
C9E9
COFO
CoF1

CoF2
C9F3
CoF4
C9F5
C9Fe
C9F7
CoFg
CoG1
CoG2
C9G3
C9G5
C9G6
CoG7
CoG8
CoG9

5322 126 11583
5322 126 11583
4822 126 11704
4822 126 11685
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 124 11074
4822 126 11687
4822 124 11074
4822 124 11074
4822 126 11687
4822 124 11074
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 124 11074
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 124 11074
4822 122 33777
4822 122 33777
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 124 41842
4822 122 33753
4822 122 33753
4822 126 13267
4822 126 13267
4822 122 33753
4822 124 10772
4822 124 41842
4822 126 11687
4822 126 11687
4822 124 10772
5322 126 11583
5322 126 11583
5322 126 11583
5322 126 11583
4822 122 33785
4822 126 11659
5322 126 11583
4822 126 11687
5322 126 11583
5322 126 11583
5322 126 11583
5322 126 11583

10nF 10% 50V 0603
10nF 10% 50V 0603
0.022uF

4700pF

0.1pF +80 -20%
0.1uF +80 -20%
0.1puF +80 -20%
0.1uF +80 -20%
0.1uF +80 -20%
0.1puF +80 -20%
0.1uF +80 -20%
0.1uF +80 -20%
0.1puF +80 -20%
0.1uF +80 -20%
10pF 16V

0.1pF +80 -20%
10uF 16V

10pF 16V

0.1uF +80 -20%
10pF 16V

0.1puF +80 -20%
0.1uF +80 -20%
0.1uF +80 -20%
0.1uF +80 -20%
0.1uF +80 -20%
0.1uF +80 -20%
0.1puF +80 -20%
0.1puF +80 -20%
0.1uF +80 -20%
0.1uF +80 -20%
0.1uF +80 -20%
10uF 16V

0.1pF +80 -20%
0.1pF +80 -20%
0.1pF +80 -20%
0.1uF +80 -20%
0.1puF +80 -20%
0.1pF +80 -20%
0.1pF +80 -20%
10pF 16V

47pF 5% 63V

47pF 5% 63V

0. 1uF +80 -20%
0.1uF +80 -20%
0.1uF +80 -20%
0.1uF +80 -20%
47uF

150pF 5% 50V
150pF 5% 50V
330pF 10%

330pF 10%

150pF 5% 50V
100uF 6.3V

47uF

0.1uF +80 -20%
0.1pF +80 -20%
100uF 6.3V

10nF 10% 50V 0603
10nF 10% 50V 0603
10nF 10% 50V 0603
10nF 10% 50V 0603
68pF 5% 50V

3pF

10nF 10% 50V 0603
0.1uF +80 -20%
10nF 10% 50V 0603
10nF 10% 50V 0603
10nF 10% 50V 0603
10nF 10% 50V 0603

C9HO
C9H1
C9H4
C9H5
C9H6
C9J0
CoJ1
C9J2
C9J3
C9J5
CcoJ7
C9J8
CoJ9
CoK2
C9K3
COK4
CIK6
C9K7
C9K8
C9K9
coLo
Ccal1
coL2
CoM1
CIM6
Ccom7
Ccoms
CgM9
C9NO
C9N1
CaN2
C3N3
C9TO
CoT1
CoT2
C9T3
CoT4
C9T5
c9T9
CgY0

4822 126 11687
4822 126 11687
4822 124 41842
5322 126 11583
4822 122 33782
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 126 11687
4822 122 33757
4822 122 33752
4822 126 11687
4822 126 11687
4822 124 41842
4822 126 11687
4822 124 41842
4822 126 14101
4822 126 11687
4822 122 33753
4822 122 33753
4822 124 41842
4822 126 11687
4822 126 11687
4822 124 41842
4822 124 11074
6322 126 11583
6322 126 11583
6322 126 11583
5322 126 11583
5322 126 11583
4822 126 11687
4822 122 33753

0.1pF +80 -20%
0.1pF +80 -20%
47pF

10nF 10% 50V 0603
56pF 50V

0.1uF +80 -20%
0.1uF +80 -20%
0.1uF +80 -20%
0.1uF +80 -20%
0.1uF +80 -20%
0.1pF +80 -20%
0.1pF +80 -20%
0.1uF +80 -20%
0.1pF +80 -20%
0.1uF +80 -20%
C.1uF +80 -20%
0.1uF +80 -20%
18pF 5% 50V

15pF 5% 50V

0.1uF +80 -20%
0.1uF +80 -20%
47uF

0.1pF +80 -20%
47uF

0,22uF

0.1pF +80 -20%
150pF 5% 50V
150pF 5% 50V
47uF

0.1pF +80 -20%

0. 1uF +80 -20%
47uF

10uF 16V

10nF 10% 50V 0603
10nF 10% 50V 0603
10nF 10% 50V 0603
10nF 10% 50V 0603
10nF 10% 50V 0603
0.1uF +80 -20%
150pF 5% 50V

3

R901

R902
R$10
R911

R922
R923
R924
R925
R926
Ro27
R928
R929
R930
R931

R932
R933
R934
R835
R937
R939
R940
R941

R942
R9A3
R9A4
R9AS
RYA6
R9OA7
R9A8
R9A9
R9BO
R9B3
R9B4
R8BS
R9B6
R9C5
ReC7
RoCs
R9Co
RIDO
RID1
RaD2
R9D3
RoD4
RoD8
RSD9
RSF1

ROF2
R9F3
R9F4
R9F6
ROF7
R9F8
R9F9
R9GO
R9G1
R9G2
R9G3
R9G4
R9GS5

4822 051 30008
4822 051 30008
4822 051 30103
4822 051 30103
4822 051 30101
4822 051 30101
4822 051 30103
4822 051 30153
4822 051 30101
4822 051 30101
4822 051 30473
4822 051 30473
4822 051 30101
4822 051 30473
4822 051 30223
4822 051 30473
4822 051 30103
4822 051 30103
4822 051 30008
4822 051 30332
4822 051 30332
4822 051 30222
4822 051 30332
4822 051 30103
4822 051 30103
4822 051 30101
4822 051 30101
4822 051 30101
4822 051 30103
4822 051 30221
4822 051 30681
4822 051 30479
4822 051 30151
4822 051 30151
4822 051 30151
4822 051 30008
4822 051 30331
4822 051 30331
4822 051 30151
4822 051 30151
4822 051 30331
4822 051 30331
4822 051 30479
4822 117 12139
4822 051 30008
4822 051 30008
4822 051 30103
4822 051 30103
4822 051 30333
4822 051 30223
4822 051 30101
4822 051 30101
4822 051 30472
4822 051 30472
4822 051 30332
4822 051 30472
4822 051 30222
4822 051 30332
4822 051 30222
4822 051 30479

CQ jumper

CQ jumper

10k 5% 0,062W
10k 5% 0,062W
100Q 5% 0,062W
100Q 5% 0,062W
10k 5% 0,062W
15k 5% 0,062W
100Q 5% 0,062W
10002 5% 0,0862W
47k 5% 0,062W
47k 5% 0,062W
100$2 5% 0,082W
47k 5% 0,062W
22k 5% 0,062W
47k 5% 0,062W
10k 5% 0,062W
10k 5% 0,062W
0Q jumper

3k3 5% 0,062W
3k3 5% 0,062W
2k2 5% 0,062W
3k3 5% 0,062wW
10k 5% 0,062W
10k 5% 0,062W
1008 5% 0,062W
1002 5% 0,062W
100€2 5% 0,062W
10k 5% 0,062W
2200 5% 0,0862W
6800 5% 0,062W
472 5% 0,062W
150 5% 0,062W
1500 5% 0,062W
1502 5% 0,062W
0% jumper

330Q 5% 0,062W
3300 5% 0,062W
150Q 5% 0,062W
150Q 5% 0,062W
330Q 5% 0,062W
330Q2 5% 0,062W
47Q 5% 0,062W
22Q 5% 0,062W
0Q jumper

0Q jumper

10k 5% 0,082W
10k 5% 0,062W
33k 5% 0,0862W
22k 5% 0,062W
100Q 5% 0,062W
10092 5% 0,062W
4k7 5% 0,062W
4k7 5% 0,062W
3k3 5% 0,062W
4k7 5% 0,062W
2k2 5% 0,062W
3k3 5% 0,062W
2k2 5% 0,062W
474 5% 0,062W

RIG6
R9G7
R9G8
R9G9
R9HO
R9H1
R9H2
R9H3
R9H4
R9H5
R9H6
R9H8
R9H9
R9JO
R9J1
R9J2
R9J3
R9J4
R9J5
R9J6&
R9J7
R9K1
ROK2
R9K8
R9L2
R9L3
RILS5
RIL6
ROL7
ROL8
R9L9
R9OM1
ROM3
ROM4
R9M5
RoM6
R9M7
RomM2
RON1A
RON2
RON3
R9N4
RIN5
RINS
RIN9
RITO
RITH1
R9T2
RAT3
RIT4
RIT5
RIT6
ROT7
RIT9
RovV1
R9V2
Rov4
R9V5
R9VE
R9V7
R9V8
R9vV9
RIWO
Row2
Row3
ROW4
ROW6
ROW7
Rows
RIW9
R9Z0
R9Z1
R9Z2
R9Z3
R9Z4
R9Z5
R9Z6
R9Z27
R9Z8
FL9S
FLA
FL9B
FL9C
FLID
FL9E
FL9F
FL9G
FL9J
FLOK
FLIL
FLON
FL9P
FL9R
FLOT
FLOU
FLOV
FLOW

4822 051 30332
4822 051 30332
4822 051 30103
4822 051 30103
4822 051 30332
4822 051 30103
4822 051 30103
4822 051 30103
4822 051 30103
4822 101 11725
4822 051 30123
4822 051 30151
4822 051 30331
4822 051 30101
4822 051 30101
4822 051 30223
4822 051 30683
4822 051 30105
4822 051 30105
4822 051 30105
4822 051 30105
4822 051 30221
4822 051 30222
4822 051 30103
4822 051 30102
4822 051 30222
4822 051 30101
4822 051 30101
4822 051 30102
4822 051 30222
4822 051 30102
4822 051 30008
4822 051 30471
4822 051 30152
4822 051 30681
4822 051 30221
4822 051 30102
4822 051 30008
4822 116 60318
4822 051 30102
4822 051 30101
4822 051 30151
4822 051 30008
4822 051 30008
4822 051 30008
4822 051 30103
4822 051 30103
4822 051 30103
4822 051 30681
4822 051 30681
4822 051 30681
4822 051 30681
4822 051 30221
4822 051 30103
4822 051 30103
4822 051 30008
4822 051 30181
4822 051 30683
4822 051 30473
4822 051 30332
4822 051 30222
4822 051 30332
4822 051 30332
4822 051 30152
4822 051 30102
4822 051 30332
4822 051 30331
4822 051 30471
4822 051 30222
4822 051 30102
4822 051 30008
4822 051 30008
4822 051 30008
4822 051 30474
4822 051 30474
4822 051 30103
4822 051 30103
4822 051 30103
4822 051 30473
4822 157 11157
4822 157 11157
4822 157 11167
4822 157 11157
4822 157 11157
4822 157 11157
4822 157 11157
4822 157 11157
4822 157 11157
4822 157 11167
4822 157 11157
4822 157 11157
4822 157 11157
4822 157 11157
4822 157 11157
4822 157 71208
4822 157 71208
4822 157 71208

3k3 5% 0,062W

.3k3 5% 0,062W

10k 5% 0,062W
10k 5% 0,062W
3k3 5% 0,062W
10k 5% 0,062W
10k 5% 0,062W
10k 5% 0,062W
10k 5% 0,062W
50k

12k 5% 0,062W
15062 5% 0,062W
330Q 5% 0,062W
100Q 5% 0,062W
10002 5% 0,062W
22k 5% 0,062W
68k 5% 0,062W
1M 5% 0,062W
1M 5% 0,062W
1M 5% 0,062W
1M 5% 0,062W
22092 5% 0,062W
2k2 5% 0,062W
10k 5% 0,062W
1k 5% 0,062W
2k2 5% 0,062W
100Q 5% 0,062W
1009 5% 0,062W
1k 5% 0,062W
2k2 5% 0,062W
1k 5% 0,062W
0Q jumper

4700 5% 0,062W
1k5 5% 0,062W
68002 5% 0,062W
220Q 5% 0,062W
1k 5% 0,062W
0Q jumper
RESISTOR

1k §% 0,062W
100Q 5% 0,062W
1500 5% 0,062W
0Q jumper

0Q jumper

0Q jumper

10k 5% 0,062W
10k 5% 0,062W
10k 5% 0,062W
680Q 5% 0,062W
6800 5% 0,062W
680€2 5% 0,062W
680Q 5% 0,062W
220Q 5% 0,062W
10k 5% 0,062W
10k 5% 0,062W
082 jumper

1802 5% 0,062W
68k 5% 0,062W
47k 5% 0,062W
3k3 5% 0,062W
2k2 5% 0,082W
3k3 5% 0,062W
3k3 5% 0,062W
1k5 5% 0,062W
1k 5% 0,062W
3k3 5% 0,062W
3302 5% 0,062W
470Q 5% 0,062W
2k2 5% 0,062W
1k 5% 0,062W
0Q jumper

0Q2 jumper

082 jumper

470k 5% 0,062W
470K 5% 0,062W
10k 5% 0,062W
10k 5% 0,062W
10k 5% 0,062W
47k 5% 0,062W
BLM21AO5PT
BLM21A05PT
BLM21A05PT
BLM21A05PT
BLM21A05PT
BLM21AQ05PT
BLM21A05PT
BLM21AQSPT
BLM21A0SPT
BLM21AQ0SPT
BLM21A05PT
BLM21A05PT
BLM21A05PT
BLM21AO5PT
BLM21A05PT
Ferrite bead
Ferrite bead
Ferrite bead

L9F1
LoF2
L9F3
L9F4
L9F5
LOF6

LIF7
L9F8

4822 157 11242
4822 157 11238
4822 157 11244
4822 157 11241
4822 157 11241
4822 157 11241

4822 157 11239
4822 157 +1237

NL322522-R33M
0.33uH
292GNS-A716EL()
NL322522 8.2pH
NL322522-100K
10uH
NL322522-100K
10uH
NL322522-100K
10pH
292GEAS-A693GJ()
B00GNS-
7230X(7KL)

>+

D9GOo
D9G1
DoG2
D9G3
DG4
D9G5S
D9G6
D9G7
D9G8
D9Go
D9TO
DaT1
Z9Fo
Z9NO
IC9A
IC9E
IC9J
ICOK
ICaL
ICON
ICoP
ICOR

4822 130 10873
4822 130 10873
4822 130 10873
4822 130 10873
4822 130 10873
4822 130 10873
4822 130 10873
4822 130 10873
4822 130 10873
4822 130 10873
4822 130 10873
4822 130 10873
4822 130 10801
4822 130 81169
4822 209 15276
4822 209 15275
4822 209 12942
4822 209 13028
4822 209 62605
5322 209 33172
4822 209 62605
4822 209 33707

188314
188314
188314
158314
158314
188314
188314
188314
188314
188314
158314
188314
02CZ33
02CZ5.6-Y
SAB9077/3
UPD482234LE70
TDA9143/N1
TDA4665T/V4
MC14053BF
PCF8574AT
MC14053BF
TDA9815/V3

g Y-

Q920
Qo21
Q922
Q9A0
Q9F1
QoF2
QOF3
QIF5
QIF8
QM1
QomM2
QIM3
QIM4
Q9NO
Q9N
QIN2
Q8N3

4822 130 63598
4822 130 61541
4822 130 61541
4822 130 61541
4822 130 61541
4822 130 61541
4822 130 61541
4822 130 63598
4822 130 61541
4822 130 61541
4822 130 61541
4822 130 63598
4822 130 63598
4822 130 61425
4822 130 10874
4822 130 61541
4822 130 61541

25A1586
28C4116(YGL)
2SC4116(YGL)
2SC4116(YGL)
2SC4116(YGL)
28C4116(YGL)
28C4116(YGL)
2SA1586
28C4116(YGL)
28C4116(YGL)
28C4116(YGL)
25A1586
25A1586
25C2873
BUK482-60A
25C4116(YGL)
28C4116(YGL)

YUV interface [AD]

Various

1365

4822 212 11189

YUV Interface

-

C9zZo

4822 124 11074

10uF 16V

I

ROX0
R9X1
RoX2
R9X3
R9X4
R9X5
R9YOQ
R9Y1
R9Y2
R9Y3
R9Y4
ROYS
R9Y6
ROY7
R9Y8
ROY9
FLOX
ICav

4822 051 30221
4822 051 30222
4822 051 30221
4822 051 30222
4822 051 30221
4822 051 30222
4822 051 30008
4822 051 30008
4822 051 30008
4822 051 30008
4822 051 30008
4822 051 30008
4822 051 30008
4822 051 30008
4822 051 30008
4822 051 30104
4822 157 11157
4822 209 62605

220Q 5% 0,062W
2k2 5% 0,062W
2200 5% 0,062W
2k2 5% 0,062W
220Q 5% 0,062W
2k2 5% 0,062W
0Q jumper

0Q jumper

0Q jumper

0Q jumper

0Q jumper

0Q jumper

0L jumper

0Q jumper

0£2 jumper

100k 5% 0,062W
BLM21AO5PT
MC14053BF

L9AO
L9A1

4822 157 11243
4822 157 11243

NL322522-4R7M
NL322522-4R7M

€L

QX0
Q9X1
Qox2

4822 130 63598
4822 130 63598
4822 130 63598

285A1586
28A1586
28A1586



2 Spare parts list

| WD225E J 17 |

Surround sound
transmitter [AE1]

Various

1403
1403
1407
1415

4822 212 11199
4822 212 11742
4822 21211743
4822 218 11567
4822 265 31249
4822 265 31248

433MHz transmitter

864MHz transmitter |

864MHz modulator
433MHz modulator
5P black 2,5
3P grey 1,25

-

2110
2119
2120
2121
2122
2123
2124
2126
2127
2128
2129
2130
2132
2133
2135
2136
2137
2138
2139
2140
2141
2142A
2143
2144
2145
2146
2147
2401A
2402
2404
2406A
2408A
2410
2412
2412
2414
2416
241BA
2420
2421
2423
2425A
2427
2429
2430
2432
2435
2435
2436
2437A
2438A
2439
2439
2440A
2442
2444
2445
2447A
2448
2449
2460
2462
2481A
2482A
2486A
2487A

5322 122 31873
4822 126 13691
5322 122 31873
5322 122 32448
4822 122 33575
5322 122 32287
5322 122 32967
5322 122 31873
4822 122 33575
4822 122 33575
4822 122 33575
5322 122 32967
5322 122 32287
4822 122 33575
5322 122 32269
4822 122 33575
4822 122 333386
4822 123 14018
4822 126 13689
4822 122 33336
5322 122 32448
5322 122 32654
4822 122 33575
5322 122 32659
5322 122 32659
4822 126 13692
4822 122 33336
4822 124 41579
4822 124 41969
4822 124 40242
5322 126 10223
4822 124 41579
4822 124 41576
4822 121 51282
4822 12t 51319
4822 124 41576
4822 124 415786
4822 124 41579
4822 124 23624
4822 126 13692
4822 126 13692
5322 122 32654
4822 122 33336
4822 126 13692
4822 124 40242
4822 126 13692
4822 122 33216
5322 122 32658
4822 122 33325
5322 122 34123
5322 122 34123
4822 126 13694
5322 122 32531
4822 122 33177
4822 124 23624
5322 122 32531
4822 126 13692
4822 124 40196
4822 122 32646
4822 124 23624
4822 126 13692
5322 122 32531
4822 126 13838
4822 126 13838
4822 126 13838
5322 122 32654

2,7pF +-0,5 100V
27pF 1% 63V
2,7pF +0,5 100V
10pF 5% 50V
220pF 5% 50V
4,7pF 5% 50V
5,6pF 10% 63V
2,7pF +-0,5 100V
220pF 5% 50V
220pF 5% 50V
220pF 5% 50V
5,6pF 10% 63V
4,7pF 5% 50V
220pF 5% 50V
6,8pF 5% 50V
220pF 5% 50V
8,2nF 10% 50V
10V.10% 2U2
18pF 1% 63V
8,2nF 10% 50V
10pF 5% 50V
22nF 10% 63V
220pF 5% 50V
33pF 5% 50V
33pF 5% 50V
47pF 1% 63V
8,2nF 10% 50V
10uF 20% 50V
1pF 20% 50V
1WF 20% 63V
4,7nF 10% 63V
10uF 20% 50V
2,2uF 20% 50V
470nF 5% 63V
1pF 10% 63V
2,2uF 20% 50V
2,2yF 20% 50V
10uF 20% 50V
47F 20% 16V
47pF 1% 63V
47pF 1% 63V
22nF 10% 63V
8,2nF 10% 50V
47pF 1% 63V
1pF 20% 63V
47pF 1% 63V
270pF 5% 50V
33pF 5% 50V
470nF 18V

1nF 10% 50V
1nF 10% 50V
68pF 1% 63V
100pF 5% 50V
10nF 20% 50V
47uF 20% 16V
100pF 5% 50V
47pF 1% 63V
220)F 20% 16V
5,6nF 10% 50V
47uF 20% 16V
47pF 1% 63V
100pF 5% 50V
100nF 50V 20%
100nF 50V 20%
100nF 50V 20%
22nF 10% 63V

30014
3139
3140
3141
31424
3143
31447
3145
3146
3147A
31484
3149
3150
3151
3152

4822 052 10478
4822 117 10834
4822 117 10965
4822 051 20333
4822 051 20471
4822 117 10834
4822 051 20101
4822 051 20331
4822 051 20104
4822 051 20101
4822 051 20101
4822 051 20223
4822 051 20223
4822 051 20273
4822 117 10353

407 5% 0,33W
47k 1% 0,1W
18k 1% 0,1W
33k 5% 0,1W
470Q 5% 0,1W
47k 1% 0,1W
1002 5% 0,1W
330 5% 0,1W
100k 5% 0,1W
1008 5% 0,1W
100Q 5% 0,1W
22k 5% 0,1W
22k 5% 0,1W
27k 5% 0.1W
1508 1% 0,1W

3153 482211711139 1k5 1% 0,1W
3154 4822 117 10833 10k 1% 0,1W
3155 4822 051 20223 22k 5% 0,1W
3400A 4822 052 10478 4Q7 5% 0,33W
3402 4822 051 20223 22k 5% 0,1W
3403 4822 051 20223 22k 5% 0,1W
3404 4822 051 20223 22k 5% 0,1W
3406 4822 117 10965 18k 1% 0,1W
3407 4822 117 10965 18k 1% 0,1W
3408 4822 117 11449 2k2 1% 0,1W
3410A 4822 05120472 4k7 5% 0,1W
3412 4822 117 10834 47k 1% 0,1W
3414A 4822 051 20153 15k 5% 0,1W
3416A 4822 051 20332 3k3 5% 0,1W
3418 4822 051 10102 1k 2% 0,25W
3419 4822 051 10102 1k 2% 0,25W
3422 4822117 10965 18k 1% 0,1W
3424 4822 117 10965 18k 1% 0,1W
3426 4822 051 10102 1k 2% 0,25W
3428A 4822 05120472 4k7 5% 0,1W
3429A 4822 05120229 2202 5% 0,1W
3430 4822 117 10834 47k 1% 0,1W
3432 4822 117 11148 56k 1% 0,1W
34394 4822 05120229 2202 5% 0,1W
3440 4822 117 10833 10k 1% 0,1W
3441 4822 05120104 100k 5% 0,1W
3442 4822 100 11348 1k 30%lin 0,1W
3443 4822 051 20105 1M 5% 0,1W
3444 4822 051 20105 1M 5% 0,1W
34454 4822 051 20472 4k7 5% 0,1W
3446 4822117 10833 10k 1% 0,1W
3447 4822117 10833 10k 1% 0,1W
3448 4822 051 20104 100k 5% 0,1W
3449 4822 117 10833 10k 1% 0,1W
3450 4822 051 20104 100k 5% 0,1W
3451 4822 051 20273 27k 5% 0,1W
3452 4822 117 10834 47k 1% 0,1W
3453A 4822 05120472 4K7 5% 0,1W
3454A 4822 051 20471 470Q 5% 0,1W
3458 4822 117 11503 220Q 1% 0.1W
3459 4822 117 11503 220Q 1% 0.1W
34624 4822 051 20332 3k3 5% 0,1W
3464 4822 051 20223 22k 5% 0,1W
3473 4822 051 20122 1k2 5% O,1W
3474 4822 051 20391 390Q 5% 0,1W
3480A 4822 051 20472 4k7 5% 0,1W
3482 4822 051 20333 33k 5% G,1W
3484 4822 117 10833 10k 1% G,1W
3486A 4822 051 20471 4700 5% 0,1W
34904 4822 05120472 4k7 5% 0,1W
3501A 482205120101 1002 5% 0,1W
3502A 4822 05120101 100Q 5% 0,1W
3504A 482205120472 4k7 5% 0,1W
35054 482205120471 4700 5% 0,1W
3507 4822 117 11503 2200 1% 0.1W
4xxx 4822 051 10008 0Q 5% 0,25W (1206)
4xxx 4822 051 20008 0Q 5% 0,25W {0805)
5104A 4822 157 71206 BLM21AB01SPT
5108A 4822 157 71206 BLM21A601SPT
5403 4822 157 11689 S50KHZ TUNING
5403 4822242 81014 Crystal 38,0KHz
5404 4822 157 11172 CHIP INDUCTOR
68nH
5405 4822 157 11172 CHIP INDUCTOR
68nH
>
6134 4822 130 83614 BB135
6135 5322 130 34337 BAVS9
6401A 5322 130 31928 BAS16
6407 4822 130 10794 BZX284-C10
|
7107 5322 130 60647 4-624
7401 4822209 83357 NJM4560M JRC
7402 4822 209 83357 NJM4560M JRC
7403 4822 209 31136 SAS572N
7404 5322 209 11517 PC74HCUO04T
7405 4822 130 60511 BC847B
7406 4822 130 60511 BC847B
7410 4822 13060511 BC847B
7414A 4822 209 33083 L7808CY
7419 4822 130 60511 BC8478
7421 4822 130 60511 BCB47B
7422 4822 130 60511 BCB47B
7423 4822 13060511 BC847B

3204A 4822 052 10228 2Q2 5% 0,33W
3205 4822 116 52219 330Q 5% 0,5W
Surround sound 3296 4822 116 52283 4k7 5% 0,5W
supply+amplifier [AE2] 3207 4822 116 83864 10k 5% 0,5W
3208 4822 116 83961 6k8 5%
3301 4822 116 83961 6k8 5%
Various 3303 4822 116 83884 47k 5% 0,5W
3304 4822 116 83884 47k 5% 0,5W
1001 482221211201 Supply + amplifier | 3305 4822116 83864 10k 5% 0,5W
panel 3306A 4822052 10109 10Q 5% 0,33W
1250 4822 267 10565 4P male v 2,5 3307 4822116 52257 22k 5% 0,5W
1251 4822 267 10566 1P cinch 3308 4822 116 83864 10k 5% 0,5W
1260 4822 267 10567 4P male h2,5 3311 4822 11652269 3k3 5% 0,5W
1263 4822267 10573 8P maleh25 3812 4822116 83884 47k 5% 0,5W
1313 4822267 10574 8P malev 2,5 3313 4822116 83884 47k 5% 0,5W
13154 4822 276 13224 Mains switch 3314 4822116 83884 47k 5% 0,5W
1316A 4822 265 20723 2P male v 7,92 3315 4822 116 B38B4 47k 5% 0,5W
13174 4822 265 20723 2P male v 7,92 3316 4822116 83864 10k 5% 0,5W
13184 4822 26531015 SocketsupportAC [ 3317 482211652283 4k7 5% 0.5W
1320A 482207152502 Fuse 2,5A 3318 4822050 11002 1k 1% 0.4W
1376 4822 265 10872 2P female h 3319 4822 116 83883 4700 5% 0,5W
3320 4822 116 83864 10k 5% 0,5W
3321 4822 116 52263 2k7 5% 0,5W
4 3323 4822 116 83864 10k 5% 0,5W
3324 4822 116 83864 10k 5% 0,5W
2060A 4822 124 41579 10uF 20% 50V 3325 482211683864 10k 5% 0.5W
2261 4822 124 41584 100)F 20% 10V
2262 4822124 11909 25V 470uF 20%
2264A 4822 122 33195 100pF 10% 50V -
2265 5322 121 42386 100nF 5% 63V
2268 5322 12142386 100nF 5% 63V 58114 482215771285 400uH 30%
2269 4822 121 51252 470nF 5% 63V 5312A 4822 146 10744 Mains transf. std-by
2971 4822 122 33519 470pF 10% 50V 5313A 4822 146 10745 Mains transformer
2272A 4822 126 12882 100nF 20% 50V :
2073A 4822 126 12785 47nF TUB 50V
2074 482212233519 470pF 10% 50V >
2275 5322 12142386 100nF 5% 63V
2276 5322 12142386 100nF 5% 63V 62604 5322 130 30684 1N4002RL
2277 4822 121 41857 10nF 5% 250V 6264A 4822 130 82079 D3SBA20
2278 4822 121 41857 10nF 5% 250V 6266A 48221303062 1N4148
2279 4822 121 41854 150nF 5% 63V 62664 482213030621 1N4148
2280A 4822 124 40196 220pF 20% 16V 6267A 5322 130 30684 1N4CO2RL
2281 4822 124 41751 47uF 20% 50V 62684 5322 130 30684 1N40O2RL
2082 4822 124 80857 470pF 16V 6270A 4822 130 30621 1N4148
2283 4822 124 41751 47uF 20% 50V 6271A 4822 130 30621 1N4148
2284 4822124 81151 22uF 50V 6272A 4822 130 30621 1N4148
2285A 4822 124 40246 4,7uF 20% 63V 62734 482213030621 1N4148
2286 4822 124 40255 100pF 20% 63V 62744 4822 130 30621 1N4148
22874 4822 12233191 22pF 5% 50V 6275A 4822 130 30621 1N4148
2288A 482212233191 22pF 5% 50V 6276A 4822130 30621 1N4148
2289 4822 121 41854 150nF 5% 63V 62774 482213030621 1N4148
2290 4822 124 40242 1pF 20% 63V 62784 4822130 30621 1N4148
2291 4822 121 51252 470nF 5% 63V 6310A 4822130 30621 1N4148
22924 4822 122 33195 100pF 10% 50V 63114 4822 130 30621 1N4148
2293 4822 124 81151 22uF 50V 6312A 5322 130 30684 1N4002RL
2205 4822 12151252 470nF 5% 63V 63134 5322130 30684 1N4002RL
2296A 4822 121 51387 10nF 20% 16V 6314A 532213030684 1N4002RL
2297A 4822 126 12339 2,2nF 10% YSR 63154 532213030684 1N4002RL
22984 4822 126 12339 2,2nF 10% Y5R 6360 4822 130 10791 LTL-1CHGE
2300A 4822 126 11585 22nF 20% 25V 6361 4822 130 10792 LTL-1CHPE
2301A 4822 126 11585 22nF 20% 25V
2302A 4822 126 12882 100nF 20% 50V -
2310A 4822 126 12785 47nF TUB 50V
2311A 4822 126 12785 47nF TUB 50V
2312A 4822 122 33195 100pF 10% 50V 7260 4822209 30941 NJM2068D
2313A 4822 121 51387 10nF 20% 16V 7262 4822 209 80797 LM393N
2314 4822 124 80707 2200uF 20% 25V 7265A 482213044197 BC556B
2315 4822 124 40242 1uF 20% 63V 72664 4822 130 44197 BC558B
7267 482220990411 AN7164
72684 4822 130 40981 BC337-25
- 72694 4822 130 42231 BC557C
7270 4822 130 40937 BC548B
3260 4822 116 52269 3k3 5% 0,5W 7271 4822130 40937 BC548B
3263A 4822052 10279 27Q 5% 0,33W 7273A 4822 130 42231 BCS57C
3264 4822 116 83881 390Q 5% 0,6W 7274A 4822 130 44503 BC547C
3265 4822 11652283 4k7 5% 0,5W 7275A 4822 209 33083 L7808CV
3269 4822 116 52269 3k3 5% 0,5W 7310A 4822 130 44503 BCH47C
3270 4822 116 83874 220k 5% 0,5W
3271 4822 116 52269 3k3 5% 0,5W .
3272 4822 116 52272 330k 5% 0,5W Surround sound receiver
3273 4822 116 52269 3k3 5% 0,5W
3274 482211652234 100k 5% 0,5W [AE3]
3275 4822 116 52285 470k 5% 0,5W
3276 4822 116 52304 82k 5% 0,5W .
3277 4822 116 52271 33k 5% 0,5W Various
3278 4822 116 52283 4k7 5% 0,5W
3279 4822 116 83864 10k 5% 0,5W 1002 4822212 11719 864MHz receiver
3280 4822 116 52272 330k 5% 0,5W 1002 4822212 11746 433MHz receiver
3281 4822 116 83884 47k 5% 0,5W 1710 4822210 10822 864MHz frontend
3282 4822 116 83884 47k 5% 0,5W unit
3283 4822 116 83884 47k 5% 0,5W 1710 4822 218 11568 433MHz frontend
3284 4822 116 52283 4Kk7 5% 0,5W unit
3285 4822 116 83884 47k 5% 0,5W 1765 4822277 11671 Switch 7 positions
3286 4822 050 11002 1k 1% 0,4W
3287 4822050 11002 1k 1% 0,4W
3288 4822 116 83961 6Kk8 5% -
3289 4822 11652272 330k 5% 0,5W
3290 4822 116 52234 100k 5% 0,5W 2101 4822126 13692 47pF 1% 63V
3291 4822 11652269 3k3 5% 0,5W 2102A 5322 122 32654 22nF 10% 63V
3292 482211683884 47k 5% 0,5W 2103 532212233063 2,2pF 5% 50V
3293\ 4822 052 10228 202 5% 0,33W 2104 4822 122 33575 220pF 5% 50V




EECZSE 2 Spare parts list

21054
2106
2107
2108
2109
2110
2111
2112
2113
2114
2115
2116a
2117
2118
2119
2120
2121
2122
2123
2706A
2710A
2712A
2714
2715
2716A
27184
2720
27314
2731
2732
2750
2751
2752
27534
2754A
2755A
2760
2761
2770A
27714
2772
2773
2774
2774
27794
27804
27814
27824
2783
27904
2791
2792
2794

8322 122 32654
4822 126 14469
5322 122 33537
5322 122 32287
4822 126 13296
4822 126 13692
5322 122 32658
5322 122 32658
5322 122 32658
4822 126 13296
4822 122 33175
5322 122 32654
5322 122 32658
5322 122 32658
5322 122 32658
4822 122 33575
4822 126 13695
4822 126 13695
5322 122 31873
5322 122 32654
5322 122 32654
5322 122 32654
4822 124 41576
4822 124 41576
4822 124 40246
5322 122 32654
4822 121 42729
4822 124 40246
4822 124 41576
4822 122 33797
4822 126 13061
5322 122 32531
4822 126 13061
5322 122 32654
4822 124 40246
5322 122 32654
4822 124 81151
4822 126 13692
4822 124 40433
5322 122 32654
4822 124 41576
4822 124 41576
4822 121 51252
4822 12151319
5322 122 32654
4822 124 41579
4822 124 40246
5322 126 10223
4822 124 41576
4822 124 40246
4822 126 13061
4822 122 33575
4822 122 33575

22nF 10% 63V
2,7pF 9% 50V
1,2pF 5% 63V
4,7pF 5% 50V
100nF 10% 16V
47pF 1% 63V
22pF 5% 50V
22pF 5% 50V
22pF 5% 50V
100nF 10% 16V
2,2nF 20% 50V
22nF 10% 63V
22pF 5% 50V
22pF 5% 50V
22pF 5% 50V
220pF 5% 50V
82pF 1% 63V
82pF 1% 63V
2,7pF +-0.5 100V
22nF 10% 63V
22nF 10% 63V
22nF 10% 63V
2,2uF 20% 50V
2,2uF 20% 50V
4,7F 20% 63V
22nF 10% 63V
1,50F 1% 250V
4,7uF 20% 63V
2,2)F 20% 50V
47nF 20% 50V
220nF 20% 25V
100pF 5% 50V
220nF 20% 25V
22nF 10% 63V
4,7uF 20% 63V
22nF 10% 63V
22)F 50V

47pF 1% 63V
47)F 20% 25V
22nF 10% 63V
2,2uF 20% 50V
2,2uF 20% 50V
470nF 5% 63V
1uF 10% 63V
22nF 10% 63V
10UF 20% 50V
4,7uF 20% 63V
4,70F 10% 63V
2,2uF 20% 50V
4,7uF 20% 63V
220nF 20% 25V
220pF 5% 50V
220pF 5% 50V

-

3103
3104A
3105
3106
3107
3108
31084
31104
3111A
3112
37014
3702A
3703
37044
3705A
3706
3707
3708
3708
37104
3711
3712A
3716A
377
37194
3720A
3721A
37304
3731
37324
3733A
3734
3735A
3736A
3750
3753
3754
3755
3756
3757
3765
3767
3770
3771
3772A
3779
3780

4822 117 11503
4822 051 20471
4822 051 20562
4822 117 10834
4822 051 20273
4822 051 20479
4822 051 20471
4822 051 20471
4822 051 20471
4822 117 10833
4822 051 20471
4822 051 20471
4822 117 11448
4822 051 20471
4822 051 20101
4822 117 12955
4822 051 20331
4822 051 20478
4822 117 11448
4822 051 20471
4822 051 10008
4822 051 20472
4822 051 20332
4822 117 11449
4822 051 20332
4822 051 20153
4822 100 20166
4822 051 20101
4822 117 11383
4822 051 20153
4822 051 20332
4822 051 20561
4822 051 20121
4822 051 20008
4822 117 11448
4822 117 10833
4822 051 20104
4822 117 10833
4822 117 10833
4822 117 10833
4822 051 10008
4822 051 10008
4822 116 83872
4822 117 10833
4822 051 20332
4822 051 10102
4822 051 20104

220Q 1% 0.1W
470Q 5% 0,1W
5k6 5% 0,1W 0805
47k 1% 0,1W
27k 5% 0,1W
47Q 5% 0,1W
470Q 5% 0,1W
470Q 5% 0,1W
470Q 5% 0,1W
10k 1% 0,1W
470Q 5% 0,1W
470Q 5% 0,1W
2k2 1% 0,1W
470Q 5% 0,1W
100Q 5% 0,1W
2k7 1% 0,1W 0805
330€ 5% 0,1W
407 5% 0,1W
180Q 1% 0,1W
4700 5% 0,1W
0Q 5% 0,25W
4k7 5% 0,1W
3k3 5% 0,1W
2k2 1% 0,1W
3k3 5% 0,1W
15k 5% 0,1W
10k 30%LIN 0,1W
100Q 5% 0,1W
12k 1% 0,1W
15k 5% 0,1W
3k3 5% 0,1W
5600 5% 0,1W
120Q 5% 0,1W
022 jumper . (0805)
18002 1% 0,1W
10k 1% 0,1W
100k 5% 0,1W
10k 1% 0,1W
10k 1% 0,1W
10k 1% 0,1W
0Q 5% 0,25W
0Q 5% 0,25W
2200 5% 0,5W
10k 1% 0,1W
3k3 5% 0,1W
1k 2% 0,25W
100k 5% 0,1W

3781 4822 117 10965 18k 1% 0,1W

3782 4822 117 10834 47k 1% 0,1W

3783 4822 117 11449 2k2 1% 0,1W

3784 4822 117 11449 2k2 1% 0,1W

3785 4822117 11448 2k2 1% 0,1W

3790 4822117 11449 2k2 1% 0,1W

3791 4822 051 10008 0Q 5% 0,25W

3793 4822 051 20104 100k 5% 0,1W

3794 4822 051 10008 0Q 5% 0,25W

dxxx 4822 051 10008 052 5% 0,25W (1206)

4xxx 4822 051 20008 02 5% 0,25W (0805)

5101 4822 157 11665 4,7nH

5102 4822 157 11666 6.8uH

5104 4822 157 11667 FMIF COIL

5106 4822 242 10924 864 mH z

5705 4822 157 11172 68nH

5705A 4822 157 71206 BLM21A601SPT

5706 4822 242 70665 SFE10,7MS3-A

5707 4822 242 70665 SFE10,7MS3-A

5710 4822 157 63904 Q DETECTION COIL

5730 4822157 11219 pHLTIPLEX TER
COIL

5730 4822 157 11668 MPXTER COIL
20KHZ

5750 4822 242 72527 CST4,00mH z W-
TFO1

>+

6101 4822 130 83614 BB135

6710A 5322 130 34331 BAV70

6751A 4822 130 30621 1N4148

6752A 5322 130 31928 BAS16

6770 4822 130 34382 BZX79-B8V2

g ]

7101 4822 209 16663 SAB21DK

7707A 4822 130 42353 BSF15-F2

7710 4822 209 60658 LA1805

7735 482213060511 BC8478

7735A 5322 130 41982 BC848B

7750 4822 209 15264 MCEBHCO05J1 ADW.

7750 4822 208 16664 MC6BHCO5J1/ADW

7755 4822 13060511 BC847B

7755A 5322 130 41982 BCB848B

7770 4822208 31136 SAS572N

7780 4822 209 83274 NJM4560D

7784 4822130 60511 BCB847B

7784A 5322 130 41982 BC848B

7789 4822 130 60511 BC847B

7789A 5322 130 41982 BCB848B

7790 4822 209 15263 L78LO6ACZ

VGA interface [AF]

Various

1061

4822 267 10915
4822 265 10787
4822 265 10788
4822 265 31248
4822 212 11749

2P male v

11P ED 1,25 grey
11P ED 1,25 black
3P ED 1,25 grey
VGA interface
MD2.25 28"

-

2110
2114A
2120
2130
2140
2141
2142
2144
2145
2147
2150A
2160A
2163A
2164
2165A
2166A
2170
2175A
2176A
21804
2211A

4822 126 13869
4822 124 40433
4822 126 13869
4822 126 13869
4822 124 41584
4822 122 33797
4822 124 40242
4822 122 33216
4822 122 32646
5322 122 32531
4822 126 10002
4822 126 10002
5322 122 34123
4822 122 33797
4822 126 10002
4822 126 10002
4822 126 13869
4822 126 10002
4822 126 10002
4822 126 10002
4822 126 10002

470nF 20% 16V
47)F 20% 25V
A70nF 20% 16V
470nF 20% 16V
100pF 20% 10V
47nF 20% 50V
1uF 20% 63V
270pF 5% 50V
5,6nF 10% 50V
100pF 5% 50V
100nF 20% 25V
100nF 20% 25V
1nF 10% 50V
47nF 20% 50V
100nF 20% 25V
100nF 20% 25V
470nF 20% 16V
100nF 20% 25V
100nF 20% 25V
100nF 20% 25V
100nF 20% 25V

31014
3103A

4822 051 20101
4822 051 20101

100Q2 5% 0,1W
1002 5% 0,1W

-
3522 4822 116 10065 1M A/495V MAX
850v
3523A 4822 053 21475 4M7 5% 0,5W
3600 4822 116 52175 100Q 5% 0,5W
3601 4822 116 52175 100Q 5% 0,5W
3602 4822 116 52213 180Q 5% 0,5W
3604 4822 116 52175 100Q 5% 0,5W
3605 4822 116 52175 100Q 5% 0,5W
3611 4822 116 52175 100Q 5% 0,5W
3613A 4822 052 10109 10Q 5% 0,33W
>+
6600 4822 130 34174 BZX79-B4V7
6610 4822 130 83414 TLHR4405
6611 4822 130 80313 TLHG4400
7610 5322 130 44647 BC368

AV-in/out + control panel
FL5+ [AG]

Various

4822 276 13591
4822 256 10342
4822 265 41463

4822 265 41451
4822 265 31245
4822 265 10423

Switch

Switch holder
Socket
headph.+¢inch+SVH
S

9P ED 1,25 black
4P ED 2,5

3P male v

3107A 4822 051 20101 100Q 5% 0,1W
3109A 4822 052 10108 12 5% 0,33W
3110A 4822 051 20101 100Q 5% 0,1W
3111 4822 117 10834 47k 1% 0,1W
3112 4822 117 10834 47k 1% 0,1W
3114 4822 117 11503 2200 1% 0.1W
3120A 4822 051 20101 100Q2 5% 0,1W
3121 482211710834 47k 1% 0,1W
3122 4822 117 10834 47k 1% 0,1W
3124 4822 117 11503 220Q 1% 0.1W
3130A 4822 051 20101 10002 5% 0,1W
3131 4822 117 10834 47k 1% 0,1W
3132 4822 11710834 47k 1% 0,1W
3134 4822 117 11503 2200 1% 0.1W
3140 482211652175 10082 5% 0,5W
3141 4822 051 20224 220k 5% 0,1W
3142 4822 05120273 27k 5% 0,1W
3143 4822 051 20474 470k 5% 0,1W
3144 4822 051 10102 1k 2% 0,25W
3145 4822 117 10833 10k 1% 0,1W
3146 4822 117 10833 10k 1% 0,1W
3147 4822 051 10102 1k 2% 0,25W
3150A 4822 052 10108 1Q 5% 0,33W
3151 482211652175 100Q 5% 0,5W
3152 4822 116 52175 10082 5% 0,5W
31554 4822 05120101 100Q 5% 0,1W
3157A 4822 051 20101 100Q 5% 0,1W
3160A 4822 05120101 100Q 5% 0,1W
3161 4822 117 11383 12k 1% 0,1W
3162 4822 101 11191 10k 30%LIN 0.1W
3163 4822 051 20223 22k 5% 0,1W
3164 482205120154 150k 5% 0,1W
3165 482205120104 100k 5% 0,1W
3166 4822 051 20564 560k 5% 0,1W
3167A 4822 05120472 4k7 5% 0,1W
3168 4822 116 52175 100Q 5% 0,5W
3170 4822 051 20224 220k 5% 0,1W
3171 4822 051 20564 560k 5% 0,1W
3172A 4822 051 20472 4K7 5% 0,1W
3175A 4822 051 20471 470Q 5% 0,1W
3176A 4822 051 20471 47002 5% 0,1W
3177 4822 051 20474 470k 5% 0,1W
3178 4822 051 20474 470k 5% 0,1W
31804 482205210108 1Q 5% 0,33W
3181A 4822 051 20471 47082 5% 0,1W
3182A 4822 051 20471 4700 5% 0,1W
3189 4822 117 11449 2k2 1% 0,1W
3999A 4822 051 20101 100Q 5% 0,1W
5100 4822 157 50964 100uH 10%
>+
6110 4822 13081513 BZv55-C6Va
6120 482213081513 BZV55-C6V8
6130 4822 130 81513 BZv55-C6V3
6140 4822 130 80446 BAS32L
6151 4822 130 81513 BZV55-C6V8
6152 482213081513 B2v55-C6V8
6175 4822 130 80446 BAS32L
6176 4822 130 80446 BAS32L
6181 4822 13081513 BZV55-C6V8
6182 4822 13081513 BZV55-C6V8
g 2
7111 5322 130 42136 BC848C
7121 5322 13042136 BC848C
7131 5322 130 42136 BC848C
7140 5322 209 73332 PCT4HCT4046AP
7150 5322 209 12616 PC74HCT126P
7160 4822 20971585 74HCTA4538N
7165 532213042136 BC848C
7170 5322 209 11473 74HCTB6N
7171 532213042136 BCa48C
7180 4822 209 63896 PCF8574AP
Mains switch panel FL5+
[AH]
Various

4822 256 92284 Led holder

4822 267 10913 2P male h
A 4822 265 41462 7P ED 1,25 white
A 4822 276 13592 Mains switch
1600 4822 212 30842 IR receiver
1001 4822212 11479 Mains switch panel

FL5+ MD2.25

—H+
2601 4822 124 41643 100uF 20% 16V
2604A 4822 124 40196 220uF 20% 16V

1002 4822 212 11481 Front /O panel FL5+
MD2.25
-
2800 4822 124 81151 22uF 50V
2801 4822 124 81151 22uF 50V
2804 5322 122 31863 330pF 5% 50V
2805 5322 122 31863 330pF 5% 50V
2810 4822 126 12105 33nF 5% 63V
2811 4822 124 41643 100pF 20% 16V
2813 4822 124 41576 2,2pF 20% 50V
2815 4822 126 13561 220nF 10% 16V
2816A 4822 126 10002 100nF 20% 25V
2817 4822 124 81151 22uF 50V
2832A 4822 122 33177 10nF 20% 50V
28344 4822 122 33177 10nF 20% 50V
-
3630 4822 116 52257 22k 5% 0,5W
3631 4822 116 52269 3k3 5% 0,5W
3632 4822 116 52289 5K6 5% 0,5W
3634 4822 116 52175 100Q 5% 0,5W
3801 4822 116 52201 75Q 5% 0,5W
3802 4822 116 52201 75Q 5% 0,5W
3803 4822 050 11002 1K 1% 0,4W
3804 4822 050 11002 1K 1% 0,4W
3805 4822 116 52257 22k 5% 0,5W
3806 4822 116 52257 22k 5% 0,5W
3807 4822 11652176 109 5% Q,5W
3808A 4822 05120008 0Q jumper . (0805)
3810 4822 051 20824 820k 5% 0,1W
3811 4822 051 20393 39k 5% 0,1W
3813 4822 117 11449 2k2 1% 0,1W
3814 482205120392 3k9 5% 0,1W
38156 4822 051 10102 1k 2% 0,25W
3816 4822 051 10102 1k 2% 0,25W
3817 4822 051 20474 470k 5% 0,1W
3818 4822 051 10102 1k 2% 0,25W
3819 4822 116 83872 2200 5% 0.5W
3820 4822 116 52243 1k5 5% 0,5W
3830 4822 116 80173 10k 5% 0,5W
3842 4822 116 80173 10k 5% 0,5W
3998 4822 11652175 100Q 5% 0,5W
3988 4822 116 83872 2200 5% 0,5W
3889A 4822 051 20101 1002 5% 0,1W
>+
6801 4822 130 81513 BZV55-C6V8
6802 4822 130 81513 BZV55-C6V8
6803 4822 130 82346 BZV55-C27
6804 4822 130 82346 BZV55-C27
6805 4822 130 82346 BZV55-C27
6806 4822 130 82346 BZV55-C27
6807 4822 130 81513 BZV55-C6V8
6808 4822 130 81513 BZV55-C6V8



2 Spare parts list

g o

7811
7812
78154
7816

5322 30 60508
5322 130 60508
5322 130 41982
5322 130 60508

BC857B
BC857B
BC848B
BC857B

VGA input panel [AF]

Various

4822 276 13591
4822 256 10342
4822 265 41463

4822 265 41451
4822 267 10753
4822 265 10423
4822 265 10787
4822 267 51477
4822 212 11748

Switch

Switch holder
Socket
headph.+cinch
+8VHS

9P ED 1,25 black
4P B04B-EHP4
3P male v

11P ED 1,25 grey
15P female h
VGA input panel
MD2.25

-+

2800
2801
2804
2805
2810
2811

2813
2815
2816A
2817
2832A
2834A
2837
2838

4822 124 81151
4822 124 81151
4822 122 33805
4822 122 33805
4822 126 12105
4822 124 41643

4822 124 41576
4822 126 13561
4822 126 10002
4822 124 81151
4822 122 33177
4822 122 33177
4822 126 13692
4822 126 13692

224F 50V
22)F 50V
330pF 1C% 63V
330pF 10% 63V
33nF 5% 63V
100pF 20% 16V
DIM:6,3X11MM
2,2uF 20% 50V
220nF 10% 16V
100nF 20% 25V
224F 50V

10nF 20% 50V
10nF 20% 50V
47pF 1% 63V
47pF 1% 63V

3801
3802
3803
3804
3805
3806
3807
3808A
3810
381
3813
3814
3815
3816
3817
3818
3819
3820
3821
3822
3823
3824
3825
3830
3832
3833
3834
3836
38374
38384
3842
39994

4822 116 52201
4822 116 52201
4822 050 11002
4822 050 11002
4822 116 52257
4822 116 52257
4822 116 52176
4822 051 20008
4822 051 20824
4822 051 20393
4822 117 11449
4822 051 20392
4822 051 10102
4822 051 10102
4822 051 20474
4822 051 10102
4822 116 83872
4822 116 52243
4822 116 52201
4822 116 52201
4822 116 52201
4822 050 11002
4822 050 11002
4822 116 80173
4822 116 52257
4822 116 52269
4822 116 52289
4822 116 52175
4822 051 20101
4822 051 20101
4822 116 80173
4822 051 20101

758 5% 0,5W
756 5% 0,5W
1k 1% 0,4W

1k 1% 0,4W
22k 5% 0,5W
22k 5% 0,5W
10Q 5% 0,5W
0Q jumper . (0805)
820k 5% 0,1W
39k 5% 0,1W
2k2 1% 0, 1W
3k9 5% 0,1W
1k 2% 0,25W
1k 2% 0,25W
470k 5% 0,1W
1k 2% 0,25W
2200 5% 0,5W
1k5 5% 0,5W
75Q 5% 0,5W
75Q 5% 0,5W
750 5% 0,5W
1k 1% 0,4W

1k 1% 0,4W
10k 5% 0,5W
22k 5% 0,5W
3k3 5% 0,5W
5k6 5% 0,5W
10002 5% 0,5W
1002 5% 0,1W
10042 5% 0,1W
10k 5% 0,5W
1000 5% 0,1W

6801
6802
6803
6804
6805
6806
6807
6808
6810
6811
6812
6613
6814
6815
6816
6817
6818
6819

4822 130 81513
4822 130 81513
4822 130 82346
4822 130 82346
4822 130 82346
4822 130 82346
4822 130 81513
4822 130 81513
4822 130 81513
4822 130 81513
4822 130 81513
4822 130 81513
4822 130 81513
4822 130 81513
4822 130 81513
4822 130 81513
4822 130 81513
4822 130 81513

BZV55-C6V8
BZV55-C6V8
BZv55-C27

BZV55-C27

BZV55-C27

BZV55-C27

BZv55-C6V8
BZV55-C6V8
BZV55-C6V8
BZV55-C6V8
BZV55-C6VE
BZV55-C6V8
BZV55-C6V8
BZv55-C6V8
BZV55-C6V8
BZV55-C6V8
BZV55-C6V8
BZV55-C6V8

Kl

7811 5322 130 60508 BC857B
7812 5322 130 60508 BC857B
78154 5322 130 41982 BCB848B
7816 5322 130 60508 BC857B




Colour Television

Chassis

Check of the EHT cable

When one of the sets 28PW9503, 28PW9513 and 28PW9623 with
serial number from AGxx9836 up to and including AGxx9840 is coming
in for repair the following checks should be performed:

1. Check the EHT cable. If the EHT cable is damaged, replace it
(4822 320 20238).

2. Putthe EHT connection on the picture tube on a 2 o'clock position.

3. Check the plastic brackets on the subwoofer box. If the brackets

are loose reposition them with maximum force.

Put the subwoofer box back in position.

Put the EHT cable in the 2 plastic brackets on the subwoofer box.

6. Check the distance between the EHT cable and resistor 3414 on
the picture tube panel. It must be minimum 10mm.

ok

See also the pictures below.

Controle van de EHT kabel

Wanneer een van de sets 28PW9503, 28PW9513 en 28PW3623 met
serie nummer AGxx9836 tot en met AGxx9840 aangeboden wordt voor
reparatie moeten ook de volgende controles uitgevoerd worden:

1. Controleer de EHT kabel. Als de EHT kabel beschadigd is, vervang

hem (4822 320 20238).

Plaats de EHT aansluiting op de beeidbuis in een 2 uur positie.

3. Controleer de plastic beugels op de subwoofer box. Als deze
beugels los zijn herplaats ze dan en druk ze zo goed mogelijk vast.

4. Plaats de subwoofer box terug op zijn plaats.

5. Bevestig de EHT kabel in de 2 plastic beugels op de subwoofer
box.

6. Controleer de afstand tussen de EHT kabel en weerstand 3414 op
het beeldbuis paneel. Deze moet minimaal 10mm zijn.

o

Zie ook de foto's hier beneden.

Uberprifen des EHT-Kabels

Wenn eines der Gerate 28PW9503, 28PW9513 und 28PW9623 mit
einer Seriennummer von AGxx9836 bis einschlieBlich AGxx9840 zur
Reparatur abgegeben wird, sollte folgendes geprift werden:

©Copyright reserved 1998 Philips Consumer Electronics B.V. Eindhoven, The
Netherlands. All rights reserved. No part of this publication may be reproduced,
stored in a retrieval system or transmitted, in any form or by any means, electron-
ic, mechanical, photocopying, or otherwise without the prior permision of Philips.

Published by LM 9872 TV Service Department  Printed in The Netherlands

MD2.25E

- AA 98.01

1. Uberpriifen Sie das EHT-Kabel. Wenn das EHT-Kabel beschadigt
ist, tauschen Sie es aus (4822 320 20238).

2. Bringen Sie den EHT-AnschluB3 auf der Bildréhre in eine 2-Uhr-
Stellung.

3. Uberprifen Sie die Plastikbefestigungsschellen auf dem Kasten
des Subwoofers. Wenn diese lose sind, bringen Sie sie mit
maximaler Kraft wieder an.

4. Bringen Sie den Subwooferkasten wieder in seine
Ausgangsposition.

5. Stecken Sie das EHT-Kabel in die 2 Plastikbefestigungsschellen
auf dem Subwooferkasten.

6. Uberprifen Sie den Abstand zwischen dem EHT- Kabel und dem
Widerstand 3414 auf der Bildréhrenplatine. Er muf3 mindestens 10
mm betragen.

Beachten Sie auch die folgenden Bilder.

Contrdle du cable THT

Lorsqu'un appareil du type 28PW9503, 28PW9513 et 28PW9623 avec
un numéro de série de AGxx9836 a et y compris AGxx9840 entre en
réparation, les contréles suivants doivent étre exécutés:

1. Contrdlez le cable THT. Si celui-ci est endommagé, remplacez-le
(4822 320 20238).

2. Positionnez la prise THT du tube image a 2 heures.

3. Vérifiez les supports en plastique fixés sur le boitier du subwoofer.

Si ces supports ne sont plus bien fixés, resserrez-les au maximum,

4. Remettez le boitier du subwoofer dans sa position d'origine.

5. Placez le cable THT dans les 2 supports en plastique du boftier du
subwaofer.

6. Contrélez la distance entre Ie cable THT et la résistance 3414 du
panneau du tube image. Cette distance doit &tre d'au minimum 10
mm.

Voir également les illustrations ci-dessous.

Verifica del cavo EHT

Nel caso di riparazioni su apparecchi 28PW9503, 28PW9513 e
28PW9623 con numero di serie da AGxx9836 a AGxx9840 compreso,
effettuare i controlli sottoindicati:

1. Controllare il cavo EHT. Se il cavo EHT risulta danneggiato,
sostituirlo (4822 320 20238).
2. Collegare il cavo EHT al cinescopio in posizione ore 2.

Subject to modification 4822 727 21671
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MD 2.21/2.22/2.23

1.

Technical specifications

Mains voltage

Aerial input impedance
Minimum aerial voltage
Maximum aerial voltage VHF/S/UHF

Programmes
VCR programmes

:220-240V (= 10%)
: 50 Hz - 60 Hz (+ 5%)
1 75 Q - koaxial

- 30 pV (VHF), 40 pV (UHF)

: 180 mV

:0-99
:0,50-99

Connection facilities

TOP CONTROL
STYLING MIDDLE (FL6A)

— SVHS
VIDEO

'IR- o AUDIO R
RECEIVER' SK 1 — AUDIO L

R-SERVICE-LED' | O —#8

URED
© GREEN

Qoo®

TOP CONTROL
STYLING RIGHT (FL6B)

Q — SVHS

o R |oRreD o
SK 1 REGEIVER' | @ GREEN g}t — aupio L

\R-SERVICE-LED | 9§

TOP CONTROL
STYLING (FLS5)

Specification of the connectors

EXT 1 (AUX): RGB+CVBS

—5) 1 - Audio G R (0.5Vams s 1k)
o °| 2 - Audio ® R (0.5VRms = 10kQ)
o 21 3 - Audio O L (0.5Vavs < 1kQ)
> ol 4 - Audio L
o °1 5 Blue
o o6 Audio ® L (0.5Vaus = 10kR)
>of 7 Blue (0.7Vpp/75%)
L]
o
L™ 8 . CvBS-status ®
' 0-1.3V: INT
4.5-7V: EXT 16:9
9.5-12V: EXT 4:3
9 - Green L
10 - -
11 - Green (0.7Vpp/75Q)
12 - -
(3 13 - Rea L
14 - RGB-status
15 - Red (0.7Vpp/759)
16 - RGB-status
(0-0.4V: INT)
(1-3V: EXT/75Q)
17 - cvBs L
18 - cves L
19 - cvBs Or (1Vpy/75Q)
20 - CVBS ® (1Vpp/75Q)

21 - Earthscreen .
Front
® CINCH Video ® 1Vpy/75Q
® CINCH Audio ) L (2Vrws; = 10kQ)
® CINCH Audio ©® R (2Vrus; = 10kQ)

© 4/ 32-2000Q = 10mW

PCS 91144 GB

\

AUDIO RL VIDEO LOCAL MENU

EXT2 (VCR): SVHS+CVBS+RGB

00000 QOO0 O0OC0

NOO A WN =

O 0 0000 O0Q QT

g

10
11
12
13
14
15
16

17
18
19
20
21

SVHS

WON =

Audio OG* R (0.5VRus s 1kQ)
Audio ® R (0.5VRus = 10kQ)
Audio OGP L (0.5Vaus < 1kQ)
Audio
Blue
Audio “® L (0.5VRms = 10kR)
Blue (0.7Vpp/75Q)/C-out
{project 50)
CVBS-status ®
0-1.3V: int
4.5-7V: EXT 16:9
9.5-12V: EXT 4:3
Green
Control (project 50)
Green (0.7Vpp/75Q)

Red .
RGB-status .
Red {0.7Vpp/75Q), C-infout
RGB-status
(0-0.4V: INT)
(1-3V: EXT/75Q)
cves .
cves L
cvBsY Or (1Vy/75Q)
CVBS/Y ® (1Vp/759)
Earthscreen

ol

L

Y ® (1Vpp; 759)
C ® (0.3Vyp: 75Q)

VIDEO [ f | ? ? D?(l ] 7y ® INTEXT o/
AUDIO A I — I
O O | meecEver .
$Ki R-SERVICE-LED' EXT2 -
ﬂ @ - + e
— - SN
00e0b 00600 fc3
3\ \ @ AUDO AL
\ |

" CL 76532013 _005.Al

200297

EXT3: CvBS+audio

000000 O0COCQ
000000 OO0OOO
NOHOOEWN =

g

10
11
12
13
14
15
16

17
18
19
20
21

Audio *® R (0.5VRums = 10kQ)
Audio .

Audio ® L (0.5Vaus = 10kQ)

cves J
cvBs .

CVBS ® (1Vpp/759Q)
Earthscreen

Audio out (rear)

© CINCH Audio G* L (0.5VRus; s 1kQ)
® CINCH Audio G* R (0.5VRus; s 1kQ)



Chassis overview

Non Top Dolby version

Comb filter module

IF-module ~——

TXT + control panel

Top controi panel

Q/ - Picture tube + SCAVEM panel
DBE (Dynamic Bass Enhancement) panel

S D
Front input / output pansel

Feature Box panel

=y Il e
:U:U:U:UEEE
wilno| [oofe
ofs| [N~

Al - panel
Small Signal Panel +5V Supply panel
Mains filter panel o
S Mains input (+ RC5) panel
Surround sound panel — g
]
PIP interface panel N / [~ N/Spanel
> Or
PIP2 module ____\E L External DC - shift panel

Ll P47 | VGAmodule ———

Click it panel
Audio module {no dolby) :l e
P2 Audio module (dolby)

D DDP {(geometry) panel cussazon_;zsa:;

Large Signal Panel

0

Top Dolby version

AR Audio amplifier panel

O} P.34 | Comb filter Module

IF-module
~—
J TXT + control panel
YUV-switch

P.24
P.28

Feature Box panel — Picture tube + SCAVEM parnel

Al - panel DBE {Dynamic Bass Enhancement) panei

+5V Supply panel

el

S Appendix| Small Signal Panel

Front input/output panet P.49

D/—-— Mains switch panel
,—-— N/S panel
Or

PIPz module ————| L Extornal DG - shift panel [i3

Full DW —-;N H, Large Signal Panel [RaMApD
Click fit panel : Mains filter pans! [JB

B P.32 | Audio module {no dolby) :I S
2 P.33 | Audio module (doiby)

BB Appendixf DDP (geometry) pane!

>
m

Cordless Dolby Transmitter

Surround sound panel —

J 3 e} il
R Bl R Ry
w - il b -+ -
w o) @ -

o
-
<]

PIP interface panel

s

o
3
=%
=

Audio supply ENsX P.39

CL 76532011_004.A1
240207

Cordless Dolby Receiver
Amplifier panel

Act. conn. panel
Supply panel

Cordles dolby receiver %

’
P.45 | Led Panel

CL 76532013_007 Al
TRN2G7




3. Safety instructions, Maintenance instructions,

Safety instructions for repairs

1.

Safety regulations require that during a repair:

- the set should be connected to the mains via an
isolating transformer

- safety components, indicated by the symbol & should
be replaced by components identical to the original
ones

- when replacing the CRT, safety goggles must be worn

Safety regulations require that after a repair the set must be
returned in its original condition. In particular attention
should be paid to the following points:

- As a strict precaution, we advise you to resolder the
solder joints through which the horizontal deflection
current is flowing, in particular:

% all pins of the line output transformer (LOT);

* fly-back capacitor(s);

* S-correction capacitor(s);

* line output transistor;

* pins of the connector with wires to the deflection
coil;

% other components through which the deflection
current flows.

Note:

This resoldering is advised to prevent bad connections due
to metal fatigue in solder joints and is therefore only
necessary for television sets older than 2 years.

- The wire trees and EHT cable should be routed
correctly and fixed with the mounted cable clamps.

- The insulation of the mains lead should be checked for
external damage.

- The mains lead strain relief should be checked for its
function in order to avoid touching the CRT, hot
components or heat sinks.

- The electrical DC resistance between the mains plug
and the secondary side should be checked (only for
sets which have a mains isolated power supply). This
check can be done as follows:

% unplug the mains cord and connect a wire between
the two pins of the mains plug;

% set the mains switch to the on position (keep the
mains cord unplugged!);

% measure the resistance value between the pins of
the mains plug and the metal shielding of the tuner
or the aerial connection on the set. The reading
should be between 4.5 MQ and 12 MQ;

% switch off the TV and remove the wire between the
two pins of the mains plug.

- The cabinet should be checked for defects to avoid
touching of any inner parts by the customer.

Maintenance instruction

itis recommended to have a maintenance inspection carried out by
a qualified service employee. The interval depends on the usage
conditions:

*

*

when the set is used under normal circumstances, for example
in a living room, the recommended interval is 3 to 5 years;
when the set is used in circumstances with higher dust, grease
or moisture levels, for example in a kitchen, the recommended
interval is 1 year.

The maintenance inspection contains the following actions:

% execute the above mentioned 'general repair instruction’;

* clean the power supply and deflection circuitry on the chassis;
* clean the picture tube panel and the neck of the picture tube.

Warnings

1.

in order to prevent damage to ICs and transisters, all
high-voltage flashovers must be avoided. In order to
prevent damage to the picture tube, the method shown in
Fig. 3.1 should be used to discharge the picture tube. Use
a high-voltage probe and a multimeter (position DC-V).
Discharge until the meter reading is OV {after approx. 30s).

ESD £

All ICs and many other semiconductors are sensitive to
electrostatic discharges (ESD). Careless handling during
repair can drastically shorten the life. Make sure that during
repair you are connected by a pulse band with resistance to
the same potential as the earth ot the unit. Keep
components and tools also at this same potential.

Together with the deflection unit and any multipole unit, the
flat square picture tubes used form an integrated unit. The
deflection and the multipole units are set optimally at the
factory. Adjustment of this unit during repair is therefore not
recommended.

Be careful when taking measurements in the high-voltage
section and on the picture tube.

Never replace modules or other components while the unit
is switched on.

When making settings, use plastic rather than metal tools.
This will prevent any short circuits and the danger of a
circuit becoming unstable.

On this unit the 141 volt supply voltage is not supplied via
an interconnection on the deflection yoke to the line output
transformer. Whenthe deflection cable is detached, the

+ 141 volt supply remeins loaded. In orderto unload the

+ 141 volts, coil 5136 should be removed.



Warnings and Notes

Notes

1.

The direct voltages and oscillograms should be measured
with regard to the tuner earth ( L), or hot earth ( 14 ) as
this is called.

The direct voltages and oscillograms shown in the
diagrams should be measured in the Service Default
Mode (see chapter 6) with a colour bar signal and stereo
sound (L: 3 kHz, R: 1 kHz unless stated otherwise) and
picture carrier at 475.25 MHz.

Where necessary, the oscillograms and direct voltages are
measured with () and without aerial signal ( XX ).
Voltages in the power supply section are measured both for
normal operation ( (D ) and in standby ( (). These values
are indicated by means of the appropriate symbols.

The picture tube PWB has printed spark gaps. Each spark
gap is connected between an electrode of the picture tube
and the Aquadag coating.

The semiconductors indicated in the circuit diagram and in
the parts lists are completely interchangeable per position

with the semiconductors in the unit, irrespective of the type
indication on these semiconductors.

Q(](poLsY SurRROUND]
PRO » LOGIC

Manufactured under license from Dolby Laboratories
Licensing Corporation.

DOLBY, the double-D symbol [J{] and PRO LOGIC are
trademarks of Dolby Laboratories Licensing Corporation.

CL 26532098/042
140792

Fig. 3.1

PCS 91145 GB



4. Mechanical instructions

The MD2 chassis has predefined service positions for different
panels. To get access to the chassis, first do the following steps:

1. Unscrew the 4 screws fixing the rear cover to the rear cover
plate (cover plate with the scart plugs).

2. Unclick the 4 clicks at the top side and upper left and right
side by pushing (no torquing is required) the clicks while
pushing the rear cover a little.

3. Unscrew the remaining 4 screws.

4. Take of the rear cover.

Service position LSP component side

1. Remove the subwoofer by disconnecting the cable and lift it.

2. Put the SSP in the horizontal service position (see hori-
zontal service position SSP) or the 30 degree position.

3. Remove the screw (1) in the bracket of the LOT. Remove
. this bracket by pushing the click (2) en pull it upwards.

4. Release clicks (3) and (4).

5. Lift the LSP PWB out of its bracket and puil it a little back.

PS: After taking out the mains cord from its
fixation clicks, the entire bottom plate with
the chassis in it can be released from the
cabinet and then shifted back to create
more space.

Clip (4)

Screw (1)

. CL66532018_016A.Al
Click (2) = 050396

Fig. 4.1

Service position LSP copper side

Two possibilities:

With a table:
1. Bring the LSP in the service position component side (see
above).

PCS 91 146 GB

2. Take all wiring out of the fixation brackets (on the rear side
of the chassis and under the picture tube).

3. Dismount the mains input panel from the SSP bracket and
lay it on the table (this gives more freedom of the mains
cable NO1-L01).

4. Disconnect the degaussing coil (connector L02).
5. Disconnect the rotation coil {connector Y30) if fitted.
6. Carefully pull back the LSP and put it on its front side.

Without a table by making use of cable extension kit
4822 310 10674:

1. Disconnect all cables at the LSP side.

2. By now the LSP can be turned to a vertical position (5),
copper side at the right hand with the LOT above. For this
vertical position special slides are made in the bottom plate
of the cabinet.

3. The LSP can be fixed to the bottom plate by using the
special pin marked M2. This pin is part of the bottom plate
and must be broken out and placed into the hole (6) in the
bottom plate.

4. Now reconnect L11-S11, L15-S15, L10-S10 and LO1-NO1
by replacing the cables by the cables of the cable
extension kit 4822 310 10674.

5. By now the video processing is totally reconnected.

6. In case audio reproduction is required:

For non-dolby sets:

% Reconnect the Audio Module to the audio amplifier on
the LSP (128-L28).

* Disconnect the plug at the left speaker side (seen from
the rear).

* Reconnect the green connector L38 (now the right
speaker (seen from the rear) is connected).

For dolby sets the centre speaker can be used or the Left

and Right speaker by connecting this cable to V32 on the

Surround Sound panel.

Remark: Leave the special pin in the special hole on
the bottom plate of the set after the repair.

M2 marked hinge
CLE6532018_016B Al
130396

Fig. 4.2



Vertical service position SSP (solder side)

1. To reach for the SSP first the plastic rear cover plate (7)
must be removed by putting a screwdriver in the hole (8}
and move it upwards. Now the rear cover plate can be
removed by lifting it in the direction of the arrow.

2. To have access to the copper side of the SSP, the brackets
clicked on the left side (seen from the back) from the SSP
bracket must be removed:

* Upper bracket; Pushing the click (9) away and slide the
bracket according the arrow upwards.

% Lower bracket; First dismount the upper bracket, then
push click (10) away and pulling it upwards according
the arrow.

Screwdriver

Fig. 4.3

Horizontal service position SSP (component side)

1. Push down the clicks of the SSP bracket {11) and
simultaneously shift the complete SSP bracket including
panels to the left (seen from the rear).

2. Take the SSP bracket (including all panels) out of the
bottom plate and shift it a little to the right (seen from the

side).

3. Put the SSP-bracket in the special holes on the bottom
plate.

4, Now the SSP component side and all the panels mounted

on the SSP are accessible.

U T
- CL 76532011_003.Al

170297

Fig. 4.4

MD 2.21/2.22/223 § 4 |

Extra service position SSP for front operation (FL5)

1. Push the clicks of the SSP bracket down and at the same
time slide the entire SSP bracket, including the panels, to
the left (viewed from the rear)

2. Where necessary remove the wiring from its clicks
3. Tilt the SSP bracket (with all panels) into its 30 degree
position

This 'extra’ service position for the SSP bracket can be used in all
MD2.2 sets.

Service position Feature Box by using cable extension
kit 4822 310 10674

With the use of the same extension kit as used for the vertical LSP
service position, the Feature Box can be placed away from the SSP.

1. Put the SSP in the horizontal service position.

2. Remove the fixation bracket which holds the feature box
and the IF-module by unscrewing the 2 screws (12) and
then take out the fixation bracket. Take care for the 2 clicks
of this bracket clicked in the feature Box shielding.

3. Click out the Feature Box and connect it to the SSP making
use of the cable extension kit 4822 310 10674.

x —L1
SSP
Loy,
(12) Screw ) — Screw (12)
7
- W] ™ —r ]
= O Ne=p
(13) Clip 1 Y "Giip (13)

CL 68532004_0188 A1
1200

Fig. 4.5

Service position SSP PWB

First remove all cables where needed. Then remove the screws {12)
in the bracket. The SSP PWB can be removed after loosing the two
clicks (13), then slided backwards (in the direction of the arrow on
the SSP bracket) and then taken out of the bracket.



Mechanical instructions

Removing the small panels out of brackets clicked on the
SSP bracket

To dismount the panels itself which are mounted in the brackets

clicked on the SSP bracket, the following has to be done:

- Upper panel; Open click 14 and 15 and take out the panel
mounted in the upper bracket. Lay the panel on a table.

- Lower panel; Open click 16 and 17 and take out the panel
mounted in the lower bracket. Lay the panel on a table.

1 N
Click(14) Click(15)
3. &

Two possibilities:
Service position bracket including panels:

1. Remove the fixing bracket by means of its clicks.

2. Remove the subwoofer so that a place is created to be able
to remove the module directly.

3. Push both clicks {18 + 19), which secure the large bracket to
the bottom plate, upwards at the same time.

4. Pull the entire module to the back while the clicks are being
held up.

5. Remove the entire bracket, including the modules, from the
bottom plate.

6. Lay the entire module with the modules, pointing upwards, on

the bottom plate.

éé gg Click (20) Click (21)

20b 21b

Audio 20a — 4 X — 21a

Click (23)

(18) t a9

Click (22)
CL 76532011_001 Al CL76532011_002 A1
i

170297 70207

Fig. 4.7 Fig. 4.8

Service position of the 'Audio Power Supply' or the 'Mains Filter' itself:

1. Leave the large bracket in its vertical position, but remove the
fixing bracket between the large bracket and the subwoofer.

2. Click the large clicks on the large bracket free.
* For the 'Audio Power Supply' the two large clicks
(20 + 21) on the top.
% For the 'Mains Filter' the large click on the bottom left (22)
and then the small click halfway on the left (23).

3. Remove the witing from its clamps.

4, The module can now be removed from the bracket and
placed on a table.

5. During assembly make sure that the module is re-clamped
correctly BEHIND its grip.

Service position VGA interface panel in the 28"

1. Carefully remove the entire bottom plate inciuding LSP-and
SSP from the cabinet and place it a few centimetres to the
rear {watch out for the picture tube panel).

2. Pull the wiring loose to the front.
3. Click the VGA interface panel free.

Service position front operation

In sets with front operation (FL5 styling), knobs and LED's are located
under the picture tube. All front panels and centre loudspeakers are
mounted in a plastic bracket which can be removed in its entirety.

1. In order to be able to remove the bracket, the screws
between the picture tube and the bottom plate on the inside
of the cabinet are to be removed together with the screws
which are located on the bottom of the cabinet. In order to be
able to remove these screws easily the set will have to be
turned. It is preferred that the set is turned with the back
cover fitted. Turn the set so that the picture tube is pointing
down and place the set carefully onto a soft and clean
surface.

2. After the screws have been removed the set can be brought
back to the normal position.

3. After removing the screws on the inside, the bracket can be
removed via the bottom.
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(MAINSSWITCH OR RC)
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X
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l
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CONTROL PART CONTROL PART, G KEACTION
OR STANDBY REMOTE CONTROL TO RC5?
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GREEN (SEE PAR 6.5.1.)
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2. 12CBUS +5V2) DST CHECK POR-T
3. POR-P (LOW-HIGH-LOW) 2. STAND-BY CIRCUIT (ALL ERRORS) TO STAND-BY
GENERATION ON (THYRISTOR TS7590) PROCESSOR
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4. MAIN-IS-ALIVE LINE SEE PAR. 6.5.2 RROR 44 HIGH AT PIN 33
PRESENT? IC7600)

SUPPLY
HICKUPPING
(BEEPING

2HZ)?

YES »

CHECK SHORT CIRCUIT SUPPLY:
BY LINE CIRCUIT (SERIES SWITCH
TS7470 AND LINE OUTPUT
TRANSISTOR TS7421)

GREEN
ON-LED ON
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IC7600 ON SSP
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1. +5 STANDBY (PIN 1 OR 42)

3. POR-T (HIGH-LOW-HIGH AT PIN 33
IC7600 DURING START-UP)

LASHING?

RROR 18
PRESENT?
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4. 1C7600
1. gngART ERASE ERROR ;
AGAIN E Bl(Jg;%RN\(I)WSTEH 9093T
2. CHECK 12C OKo) |
BUS ' |
YES
CHECK:
1. TS7470 SERIES SWITCH CHER
2. EHT START-UP NOISE PRESENT; eNo— oo e,
IF NOT CHECK SECONDARY SIDE LOT '
3. GO TO POINT "C"

CHECK FFS:
1. +5V2 DDP
(PIN7, 14, 21,
32)
YES NO |2 12C TO DDP
LINE CIRCUIT 3. DDP PANEL
START-UP
FAILURE
Y
| <PROTECTION> |
A
YES
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[<PROTECTION>| 1. RGB GUNS
2. BC-INFO W NO PICTURE
3. TDA4780 M PRESENT?
(IC7500; SEE
PAR 6.5.5)
YES
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REPLACE ERROR(S) IN NCHRONISATION
SPECIFIC ¢ BUFFER NO PROBLEMS?
FUNCTION OF :
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ERROR ERROR 48: YES
45 0OR 51 NO» PROTECTION VIA ‘
. RESENT? PROT-LINE
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DEFAULT MODE
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NO PIN 7=8V
v——NO DURING
TART-UP?
ERROR 51 HFAIL ERROR DDP 2FH, FBX SYNC IS
PRESENT? CHECK: DEFECTIVE
NO  11. LINE CIRCUIT YES
(SEE PAR 6.5.3)
YES 2. HFB PULSES —_—
: (L8, R3462) E/W PROTECTION VD DEFECTIVE
CHECK: 3 DDP _ ACTIVE —
[2C BUS '
v HD DEFECTIVE
ERROR 45 + ERROR: CHECK COMPONENTS | -
15: CHECK TDA9141, SYNC (SSP [K]) ACTIVATING EW
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81: CHECK TEA6415, SOURCE SELECT (SSP[K]) PARAGRAPH 6.4.4) FFZgggé%,'




Protection diagram

MD 2.21/2.22/2.23 E protection diagram (2fH versions)

MAINS
SWITCH

MAINS IN o iy

AUDIO POWER
AMPLIFIER [A]

+8V PROTECTION
ERROR 15, TDAS141 [K]
ERROR 16, TDA4790 {K]
ERROR 81, TEAS415¢ [K]

1C BUS ERROR
ERROR 81,1 *CBUS
BLOCKED [{]

PORT —
+5STANDBY (33mA max)

- FLASHING SLOW (1.2%5Hz):
\\4 > NO GOMM. WITH MAIN PROCESSOR: +5V PROTECTION

- FLASHING FAST (SHz): { +VOS (140 V)

= > OTHER PROTECTION

»
5

ILAMENT L
SCAVEM SUPPLY ———

protection

@—M»PROT
Des

D
Only active during series |, .1 9% .
switch tast at start ua : VDRIVE
Important LSP Errors prOT N\
o 83, DD HFAIL o o2 mieing HEB [0, A }&{ DDP-prot | VFB (Vertical Fly Back)
Ermor 70, DDP: VFAIL, bad or misting VFBIDL Al | g ..o e
Error 71, DDP: Beamcurrent too high [D, A, E}
Error 47, Stant-up arror of horizontal sutput 186 of
saries switch dolective [D, A *) TESTED 5X DURING 5X200MS, BUT THIS CAN BE LONGER IN CASE OF PROT EPS
MISSING FRAME PULSES (VFAIL, ERROR 70} 980
Error code table
L \ i %
no error - - No errors X X
ST24C1681 NVM EAROM 2048 bytes 7201 SSP Control K K
6 UV9168 Tuner 1100 SSP Tuner K K
15 TDA914X Video + sync processor 7352 SSP Video processing (SSP) K K
16 TDAA4780 Video controller 7500 SSP Video control K K
18 TDA9155 DDP processer 7315 DDP (Geometry) Geomtry processor D D
28 SAA5270 TXT processor Rk 7400 TXT Teletext J J
PCF83CEB52_ FBX microprocessor 7505 FBX Feature box M M
foaturebox
33 SDA9288 2 pip2 PIP-processor e 7788 PIP PiP S
34 UV12xx PIP or DW tuner 1775 /E9F1 | PIP/DW PP / Video DualScreen S S/AC
36 PCF8574_pip 1/0-expander for PIP forced colour 7860 PIP PIP S )
37 SABY077H dwi PIPO (Picture In Picture Qut) 1C9A Video DualScreen | Video DualScreen - AC
38 PCF8574 dwi 1/0-expander for DW ICON Video DualScreen | Video DualScreen - AC
39 TDAGH4x_dwi Video + Sync processor for DW 1CaJ Video DualScreen | Video DualScreen - AC
44 SW_protection (uP has Gienerated after error code - - SW Protection x X
decided for protection) 51,18,69, 70 or 71
45 Supply_8V TDA4780 + TDA914x + TEA6415 - - +8V Supply error K K
(+ TDA9860)
47 +140Vserie_switch_ Series switch protection - LSP Series switch 140V A A
protection {only checked at start up)
48 Protection (prot-line) Hardware protection (activated by the - LSP + DDP HW protection A+D A+D
PROT-line)
51 12c_slow_bus Blocked I2¢ slow-bus - - 12C bus blocked X X
(shorted SDA, SCL or SDA to SCL)
58 TDA9860_vds Sound processor on Dolby Audic Module for 7580 Dolby Audio Audio module . P
Video DualScreen Module
64 TDA9177_LTP Line Transient Processor 7580 SSP Video control / picture signal imrpov. K
69 Protection_hfail Horizontal deflection error (DDP protection) - DDP + LSP Horizontal circuit D D
70 Protection_vfail Vertical deflection error (DDP protegtion) - DDP +LSP Vertical circuit D D
71 Protection_overcurrent Overcurrent protection (DDP protection); - DDP + LSP Beam current D D
beam current tog high
79 TDA9860 DW Sound processor for DW - - - - AC
80 MSP3400/3410 FM/NICAM decoder and audio source select 7353 Audio module Audio module O/P o/nP
81 TEA6415 Source select video matrix 7406 SSP Source select K K
82 TMP47C640/840 Standby{l/O)-processor 7600 S8P Standby processor K K
85 SAAT7T10T Dolby processor 7600 Dolby audio Audio module O/P OfP
86 PCF8574A 1/Q-expander for frame rotation 7050 N/S + ROT Rotation panel F2 F2
88 TSA5520 Wireless dolby 1403 Wireless dolby Dolbt transmitter - AE1
trans
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In this chapter the following paragraphs are included:

6.1 Test points

6.2 Service modes and Dealer Service Tool
6.3 Error codes

6.4 Protections

6.5 Faultfinding and repair tips

Test points

The MD2 chassis is equipped with test points in the service
printing. These test points are referring to the functional
blocks:

* P1-P2-P3, etc: Test points for the power supply

* L1-L2-183, etc: Test points for the line drive and line
output circuitry

x F1-F2-F3, etc: Test points for the frame drive and
frame output circuitry

* S1-82-83, etc: Test points for the synchronisation
circuitry

x  V1-V2-V3, etc: Test points for the video processing
circuitry

* 11-12-13, etc: Test points for the IF part

* A1-A2-A3, etc: Test peints for the audio processing

circuitry

Test points for the control circuitry
Test points for the teletext processing
circuitry

* C1-C2-C3, etc:
* T1-T2-T3, etc:

The numbering is done in a for diagnostics logical sequence;
always start diagnosing within a functional block in the
sequence of the relevant test points for that functional block.

Service modes and Dealer Service Tool (DST)

Together with the GFL chassis a dealer remote

control is introduced, the RC7150 which is called the Dealer
Service Toot or DST. This RC7150 is a remote control for the
dealer and the servicer and is fully compatible with the MD2.

Instaliation features for the dealer

The dealer can use this remote control for programming the
TV-set with presets, TV-settings, Dish settings and Logo's.
Just like the GFL_, the MD2 and a lot of existing sets like MD1,
AA5, FL, GR2, G90B, G110 and the new Philips VCR series
using the so called NORA deck can be programmed with it.

One of the innovative features of the Dealer Service Tool is
the way in which it is programmed. A complete list of presets
can simply be downloaded from the MD2 {and GFL) into the
Dealer Service Tool.

To make this download possible, a two way communication
link, the so called 'dealer link', is set up between the RC7150
and the MD2 TV-set. To establish this link, the MD2 sets are
equipped with an additional Infra Red transmitter LED and
the RC7150 has an Infra Red receiver on board. The Dealer
Link however only works on short distance, uptoi0cmor4
inches.

For explanation of the installation features of the DST, the
directions for use of the DST are recommended (use code 4°
for correct downloading). -

MD 2.21/2.22/223 | 9

The figures below show the position of the DST for the
different types of styling:

Styling with top centre operation:

'IR-RECEIVER'

YR-LED*

7em

R-LED' —4—1

IR-AECEIVER' i1

0-085cm

DEALER BEAVICE TOOL RC 7180

Gl 76532011_008.a1
130207

Fig. 6.1

Styling with top right operation:
lpe & T |

DicH [0)]
7em SK1 ‘IR-RECEIVER'

R *“Fi%]lu PS

IR-RECEIVER ——1—1 Professional

o-osem | L |}

instalistion
DEALER SERVICE TOOL AC 7150

CL 76532011_007.
130207

r
Fig. 6.2
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Styling with front operation:

“IR-RECEIVER

.m,ru ]
|orxg—twm |

Ll

'IR-LED' —

'tR-RECEIVER' —

0-0scm }

ogea
OO QD ot
DEALER SERVICE TOOL RC 7130

CL56615021/015
210695

Fig. 6.3

Dealer Mode

Press the 'DEALER' key on the DST to enter the Dealer
Mode. In the dealer mode some settings can be changed in
order to customize the set.

Diagnose features for the servicer

The MD2 sets can be put in the various service modes via
the DST RC7150. The Service Alignment Mode and the
Service Default Mode can also be entered by connecting
the pins on the SSP.

Service Default Mode (SDM)

Specification of the SDM:

- Tuning frequency 475.25 MHz;

- TV-system for BGLM set to BG, for BGLL'l sets to LL';

- All picture settings at 50% (brightness, colour, contrast,
HUE);

- All sound settings at 50% except velume at 25%
(so bass, treble, balance at 50%, volume at 25%);

- All service-unfriendly modes are disabled (like sleep
timer, child lock, automatic switch off, blue mute).

Entering the SDM can be done in 2 ways:

- By the 'DEFAULT' key on the DST while the setis in
the normal operation mode.

- By shortcircuiting the two pins on the component side
of the SSP with the indication 'SERVICE DEFAULT
MODE' (activation can be perfermed in all modes
except when the set has a problem with the
maini-processor (indicated by a slow (1.25Hz) blanking
LED)).

Note: If the SDM is entered via the pins, the
Series Switch protection (error 47) and the
+8V protection (error 45) is de-activated.

Exiting the SDM can only be done via the STANDBY
command. By switching off-on the set with the mains switch
the MD2 will come up again in the SDM.

Service Alignment Mode (SAM)

Specification of the SAM:

- Software alignments (see chapter 8);

- Option settings (see chapter 8);

- Error buffer reading and erasing. The most recent error
code is displayed on the left side;

- Operation counter;

- Software version.

Entering the SAM can be done in 2 ways:

- By the 'ALIGN' key on the DST while the set is in the
normal operation mode (or SDM). Enter the password
'3-1-4-0' and press OK.

- By shortcircuiting the two pins on the component side
of the SSP with the indication 'SERVICE ALIGNMENT
MODE' (activation can be performed in all modes
except when the set has a problem with the
main-processor (indicated by a slow (1.25Hz) blanking
LED)).

Note: If the SAM is entered via the pins, the
Series Switch protection (error 47) and the
+8V protection (error 45) is de-activated.

Exiting the SAM can be done via the MENU command or
via switching off-on the set with the mains switch.

Customer Service Mode (CSM)

In order to be able to deal with *house repairs' and '
nuisance calls' better in the future, the so-called 'Customer
Service Mode' will introduced in all future chassis relevant
for this. This 'Customer Service Mode' (CSM) is a special
service mode which can be activated and deactivated by
the customer. This CSM is a 'read only' mode, therefore the
customer is unable to write into this.

The customer activates the CSM by pressing and holding
the 'MUTE' button on the remote control for at least 4
seconds at the same time as pressing the MENU button on
the TV. This activation only works if there is no menu on the
screen.

The customer deactivates the CSM by:

- selecting any button on the remaote control;

- switching the set off (mains switch) and then switching
back on again.

The following settings are displayed in the CSM:

- Software version.

- Error code buffer.

- Overall setting of the PP (Personal Preference) values
for volume, colour, brightness, contrast (all 0-63) and
focus (0-4).

- Dolby Signalling detection indication: 'Present' or 'Not
Present'.

- Aftention: the presence of Dolby can only be tested by
the software on the Dolby Signalling Bit. If a Dolby
transmission is therefore received without a Dolby
Signalling Bit, then this indicator will show 'not present’
even though such a Dolby transmission is received.



Overall setting of the Surround Mode: 'Pro Logic' or
'‘Dolby 3 Stereo' or ‘Hall' or 'Off'.

Overall setting of the Rear Volume (0-63); volume of
the surround sound speakers in 'Pro Logic' or 'Dolby 3
Stereo’ or ‘Hall' mode.

Overall setting of the Centre Volume {(0-63}; volume of
the centre speakers in 'Pro Logic' or ‘Dolby 3 Stereo'
mode.

Local setting of the DNR and a value for the noise
number (good signal 0-2, average signal 4-5, bad
signal 7 or higher).

Overall setting of the Digital Option (100 Hz', ‘Digital
Scan' or 'Natural motion'}.

Local setting / detection of TV and Audio system
information; ‘'NICAM'/'MONOQ'/'A2' (analogue stereo
sound) /'DUAL' and 'PAL/SECAM'/NTSC".

Detuned bit is 'Yes' or ‘No';

This bit indicates whether the selected programme is
stored after a micro-search or not: for "Yes' the
programme is stored via manual entry of the frequency
when a transmitter was not present on that frequency.
In that case the TV will attempt to perform a micro-
search every time the programme number is selected.
Once the micro-search has been successful the
Detuned Bit will be set to ‘No'.

Overall setting of the configuration menu for 'VCR type'
is 'PALplus' or 'Non PALplus';

If PALplus VCR type is selected the luminance and
chrominance on the PALplus panel is decoded for the
VCR signal. If this configuration is set incorrectly this
will result is stripes on the picture.

Overall setting in the configuration menu for
'CD-i/Photo-CD' is 'Present' or 'Not Present’;

If 'Present' is selected the starting point is a top quality
signal and a number of settings are therefore changed
automatically. If this configuration is set incorrectly this
will result in a worse picture guality.

All settings are displayed in 'real time'. The settings

displayed are therefore the settings which were set at the
moment of activating the CSM. The 'overall' settings apply
for all programmes, the 'focal’ settings are only for that
programme viewed that was selected at the moment at
which the CSM was activated.

The screen appears as follows:

-

SWVersion
Error 1

Error 2

PP Volume

PP Colour

PP Brightness
PP Constrast
Sharpness
Dolby
Surround mode

QWO NN B WN

—

CUSTOMER SERVICE MENU 1

............

76532013_008.AI
060397

Fig. 6.4a

6.3

6.3.1

(k CUSTOMER SERVICE MENU 2

11 Rear Volume
12 Centre Volume

13 DNR ces

14 Noise Figure .

15 Digital option reeens

16 Colour System ceoae

17 TV System veses

18 Audio System seves

19 Detuned bit PP

20 PALPIUS = ..eececcsaces
21 DI ieeen cecanes

76532013_009.Al
060397

Fig. 6.4b

Diagnose Mode (only active during transmission of
error codes and diagnose 99)

This mode is activated by the DIAGNOSE command on the
DST for reading the error codes and erasing the error buffer
by the DST even when the set is in protection and so there
is no picture (assuming that the power supply and the
control part are working). For activation see paragraph 6.3.
The diagnose Mode is only a temporarily mode (the set will
go back to the previous mode), and can not be switched on
permanently.

Note: The diagnose mode can not be entered if

the SAM is activated.

Error codes

Reading error codes from the error buffer

The error buffer can be read in 2 ways:

1.

On the screen via the Service Alignment Mode (SAM):
In case picture is OK, the error buffer can be read the
easiest via the SAM. In the main menu of the SAM the

last 10 different error ¢codes occurred are displayed.
The most recent detected error code is displayed on

the left side, so e.g.:
60000

means no error codes present in

the buffer

30000 means one error code present in
the buffer; error code 3

means two error codes present in
the buffer; error code 2 is the most
recent, error code 3 is detected

before 2.

23000

On the display of the DST:

If an error has been detected by the MD2 chassis, the
set might go into protection. Without the presence of a
picture the errors can be read by the DST, as long as
the main-processor is still active (green LED continuous
and red LED blinking fast (SHz); in case of red LED is
blinking slow (1,25Hz) there is a main-processor
problem).

PCS 91 151 GB
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To transmit the errors from the TV to the DST:

1. Press the 'DIAGNOSE' key (in all modes except the
SAM);

2. Press'1'to view the last error detected;

3. Hold the DST 5 to 10 cm from in front of the
stand-by LED of the set (the IR-sending LED of
MD2 is located near the stand-by LED);

4. Press the 'OK' key.

The error is represented by a 2 digit number.

The 2 digits on the DST are displayed sequentially, with

a pause before it is repeated. The digit after the pause

is the 1% digit.

If the display reads 4 - 7, the error code is 47. To read

other error codes, press 'DIAGNOSE' and one of the

other digit keys.

Note:

- Ifthe DST cannot communicate to the MD2 in a
proper way, ERROR 2 is shown in the display of
the DST. Trying again by changing the DST
position a little bit might often help.

- If the error buffer of MD2 is empty, no errors are
displayed by the DST; the display remains blank.

Clearing the error buffer

The error buffer can be cleared in 2 ways:

1. In the SAM by selecting the item RESET ERROR
BUFFER in the main menu.

2. By the 'DIAGNOSE 99' command of the DST (in all
modes except the SAM). Press the DIAGNOSE key on
the DST, followed by 9 and 9 and then <OK>.

Error code table
See page 8.

Remark: If on the DST the text 'ERROR 2' is dis-
played, this means that the communication
from the TV to the DST has failed.

Protections

Protection-structure

The MD2 'Protection Diagram' shows the structure of the
protection system. See protection diagram on page 8.

Two micro-processors

The MD2 chassis has two micro-processors. The micro-
processor on the SSP is the so called |/O- or standby-
processor and also remains active in standby. The supply of
the standby(i/O)-processor comes from the main supply,
both in normal operation as in standby. The standby
(1/0)-processor controls the standby-LED, controls the
STANDBY line for switching on and off the main supply and
the SLOW DOWN line for switching off the supply of the
line-deflection-circuitry. In the diagnose mode the standby
(1/0)-processor feeds through the RC5-communication to
the main-processor.

PCS 91152 GB

The communication between both processors happens via
I2C. An additional STROBE-line takes care for addressing
of the standby(l/O)-processor as the standby(l/0)-
processor does not have a defined 1°C address.

Whether the main-processor is OK, is checked by the
MAIN-IS-ALIVE-line. This line also gives an indication
whether the +5V2 voltage is present. Via this line also
transfer of error codes takes place to prevent that a blocked
I2C bus could avoid this transfer.

The communication between the diagnose-information of
the Dealer Service Tool (diagnose mode) goes via an IR
service LED which is connected to the main-processor.
This means that in case of protection the power supply and
the main-processor must be switched out their standby
mode in order to transfer diagnose-information. After calling
the error codes from the error buffer (via the DST), the
standby(l/O)-processor shortly starts up the main-supply
and the main-processor, after which the main-processor
sends the codes to the IR service LED. After the transfer
the main-processor and the power supply return to their
previous mode (in case of protection the power supply will
return to standby mode and the main-processor will be
switched off again).

Different protection-levels

Via the Series Switch TS7470 the supply of the line-
deflection stage can be switched off and on. Normally
(during start-up and switch off) the Series Switch TS7470 is
controlled by the SLOW DOWN signal from the standby
(1/0)-processor, but in case of an Urgent Alarm the FAST
DOWN switches off the line-deflection stage directly. An
Urgent Alarm is given to the main-processor via the
PROT-line and an inverter. The PROT-line is high in case it
is active (low at the input pin 62 of the main-processor).

The protection-system of the chassis has three different
levels:

- False Alarm
During a short time something is wrong, but further
action is not required. Examples are: short absence of
frame-synchronisation-pulses for example after a
program-switch,

- Real Alarm
In case something is wrong, but immediate action is not
required. The processing takes place by the both
microprocessors and can take a few seconds.
The standby(l/O)-processor switches of the
line-deflection stage by - via the SLOW DOWN line -
opening the Series Switch TS7470. After that via the
STANDBY line the supply is switched off.

- Urgent alarm
A problem is observed upon which immediate switching
off of the line-deflection circuitry is required. Via the
FAST DOWN line the Series Switch TS7470 is opened.
In case the protection-situation remains present after 5
x testing (after 200ms, 400ms, 600ms, 800ms and
1000ms), in that case the main-processor takes over
the processing as a 'Real Alarm'; the main-processor
places information in the error code buffer and the
standby(l/O)-processor switches off the power supply.



Faultfinding and Repair tips

6.4.2

6.4.3

An 'Urgent Alarm' can be activated by the East-West
protection-circuitry or by an short peak in the
beam-current (for example after a picture tube
discharge (flash}).

Protection via the DDP (IC7315 on the DDP panei)

The protection output of the DDP is connected to the
PROT-line via D6320. Only in case this protection is still
active after 5 x testing (every 200ms), the main-processor
orders the standby(l/O)-processor to switch off the
line-deflection-circuitry (via the SLOW DOWN) and the
power supply via the STANDBY command.

Just before switching off, the status register of the DDP is
read out and the corresponding error is placed in the error
code buffer together with error 48 (Protection). To indicate
the protection-situation the stand-by LED starts blinking
fast. Via the DST the error buffer can be read.

In case the DDP makes the PROT-line high, the status
register of the DDP contains information concerning the
reason of the protection. After the main-processor has read
the status register via I2C, the PROT-line will be reset and
the status register erased. In case the error repeats, the
PROT-line becomes high again and the status register is
filled again.

The DDP can detect 3 errors:

- Horizontal Failure: HFB pulses do not have the right
shape or are nat present (error 69).

- Vertical Failure: VFB pulses do not have the right
shape or are not present (error 70).

- EHT overcurrent: Too high beam current (EHT-info)
{error 71).

If the DDP does not communicate any more with the
main-processor, the main-processor places error 18 in the
error buffer. :

Remark: During the start up the DDP can not check
the HFB and VFB. To check the behaviour
of the HFB pulses during the start up
anyhow, the circuitry around Opamp

IC7360 is present (see start up protections).

Start up protections (Series Switch test)

During start up of the set, the Series Switch TS7470 is
tested by Opamp IC7360 on the DDP panel. If the Series

Switch TS7470 does not function well, error 47 is generated.

The start up procedure is normally processed as follows:
1. Startup of supply voltages (so also +5V and +8V of the

DDP)

— The PROT line becomes high (active) via opamp
IC7360 on the DDP panel (output pin 1 of the
Opamp IC7360 becomes high in case no HFB
pulses are present; this ocutput is coupled to the
PROT-ine via diode D6334).

MD 2.21/2.22/2.23 | 10 |

2. Approx 800ms after the supply voltages are present,
the DDP starts up (HDRIVE) and tries to start the
line-circuitry.

— The DDP measures the presence of the HFB
pulses; these pulses should be absent as the
Series Switch is still open.

— Only in case the HFB remains absent, the PROT-line
remains high (active).

3. Only in case the PROT-line is still high approx 200ms
after starting up the HDRIVE, the software will close
the Series Switch TS7470 (so in a correct situation
approx 1000ms after the supply voltages are present
the Series Switch is closed)

— The HFB pulses should be present now
(so indeed the Series Switch has closed)

4. Only in case the HFB is present (line is OK and Series
Switch is indeed closed), the PROT-line becomes low
as both the DDP and Opamp IC7360 are receiving
HFB pulses.

5. Everything is OK,

Correct situation

B = 5V/div PROT line at 7L11
A= 10V/div (35V1) HFB at test point L4
time base = 0.5S/div

M A

In practice:

- In case the Series Switch is closed continuously
(so defective), flyback pulses are already present at
point 2. As a result the PROT-line already becomes low
at point 2 (already 800ms after the supply voltages are
present). The main-processor will order the
standby(l/O)-processor to switch the power supply to
stand-by and places error 47 in the error buffer.

- In case the HFB pulses remain absent after closing the
Series Switch TS7470, the PROT-line remains high
{(points 3). The line circuitry does apparently not start
up (well) or the Series Switch does not close. The
standby(l/O)-processor will switch the power supply in
stand-by after all. Also in this case error 47 is placed in
the buffer.

Attention: Above mentioned means that error 47 is
generated in case the line-deflection
circuitry can not be start up well. So in case
there are problems in the line deflection
part during start up, always error 47 will be
in the error buffer. Extra errors in the error
buffer like error 48 (protection) and error 69
(horizontal failure) indicate that the defect
popped up during normal operation.

After the next first attempt to start up, this
will fail and error 47 is added to the buffer.
As a result, an error 47 in the error buffer
will mostly not be caused by a defective
Series Switch TS7470, but has another
cause in the line deflection part.



6.4.4 East-West protection (EW_PROT)

The East/West protection switches off the Series Switch
TS7470 directly via the FAST DOWN signal and diode D6365
on the DDP panel. Because of the FAST DOWN, the Series
Switch TS7470 is switched open, no HFB any more and so
via the DDP and |C7360 the PROT-line will also become
active and so the main-processor can take over the
protection-processing. The East/West protection detects a too
high current through the East/West power output stage
around TS7480.
Note: A too high current through the East/West
stage can be caused by a defective part in
the line-deflection circuitry!!!

The current through the East/West stage is measured on the
LSP via 2 precision resistors (R3483 and R3484). In case an
error occurs in the line output stage the voltage across these
resistors rises. This voltage is fed to the + input pin 5 of
Opamp IC7360 on the DDP panel. The - input is connected to
a DC-level of approximately 1V1. In case the voltage on the +
input of IC7360 (EW_PROT line) becomes higher than 1V1,
the output (pin 7) of IC7360 becomes high. The FAST DOWN
also becomes high via D6365 and switches off the supply of
the line output stage immediately via the Series Switch.

The FAST DOWN is kept high (via D6362) until the power
supply is switched into standby (protection) as follows; as the
Series Switch is open, no HFB is present any more and so
the PROT becomes high by the DDP (error 47 or 48 and 69);
after = 1000ms PROT-line high, the protection procedure is
started.

As East/west protection does not have a separate error code.
Activation of a protection caused by the EW_PROT line can
be measured by pin 7 of IC7360 on the DDP. If this pin
becomes around 8V for a few seconds, in that case the
protection is caused by an activated EW_PRQT line.

The East/West protection becomes active in the following
cases:
1. Bad contacts in the horizontal deflection circuit:

* Horizontal deflection coil

% Linearity corrector coil L5421

% S-correction capacitor C2432
2. Bad contacts in the flyback capacitor C2425 or C2428
3. Shorted flyback diode D6421.
4. Shortcircuit in E/W transformer (secondary side of T5424
or T5422 (one of the two transformers is present).
Shortcircuit in secondary windings of LOT.
Shorted S-correction capacitor C2432.
Bad solder contacts in the line output stage.
In case the East/West protection became active, by then
the line transistor 7421 can also be defective.

N>

6.4.5

Software protection

The software protection is totally managed by the two
micro-processors and consists out of a continuous checking
on the presence of the +5V2 and the +8V supply voltage and
the continuous checking on the activity on the 1°C bus.

This checking is done by testing the communication between
the two micro-processors and a number of IC's which are
connected to this supply voltage. In case one of these IC's do
not respond, the protectionprocessing becomes active and
the power supply will be switched to stand-by.

+5V2 protection of the standby(l/O)-processor

Via the MAIN-IS-ALIVE line the standby(l/O)-processor
checks the presence of the main-processor every 700ms, and
after that also the presence of the +5V2 supply voltage.

In case the communication with the mainprocessor fails 3
times after each other, by then the standby({/O)-processor
switches the power supply to standby(l/O) and will blink the
standby-LED slowly (1.25Hz). In this case no error code can
be written to the error buffer as this is done by the
main-processor which dees not respond.

+8V protection via the main-processor

The main-processor controls via a number of IC's the
presence of the +8V supply voltage on the SSP. This controls
is realised via I?C. The following IC's are used for the check of
the +8V supply voltage:

- Videocontroller, TDA4780, (error 16)

- Videoprocessor, synchronisation, TDA9141, (error 15)

- Source select, TEA6415C, (error 81)

in case one of the above mentioned IC's does not respond,
the error code of that specific IC is stored in the error buffer
together with error 45 (+8V error) and the main-processor
gives an order to the standby(l/O)-processor to switch the
power supply to stand-by.

I2C protection (error 51)

The (slow) 1°C bus is controlled at each 1°C-command. To do

this at every I°C command a defined start/stop condition is

generated. In case this defined start/stop condition fails for a

few times after each other, by then error 51 (|2c error) is

placed in the error buffer and the power supply is switched to
stand-by.

In case of I°C protection, the standby(l/O}-processor still can

communicate to the main-processor for diagnose mode

(reading error codes in the buffer and displaying via the

Service LED) by communication via the STROBE line.

I?C-protection is generated in case the SDA is shorted to

earth, in case the SCL is shorted to earth or in case the SDA

and the SCL are shorted.

Remark: The (fast) 12C bus for teletext and the 12C bus
to the EAROM are not checked for protection
matters. By the way, both busses are only
present on the TXT+control panel {(panel with
the main-processon).
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6.4.6

6.5

6.5.1

Flash protection
A special protection is the EHT-info protection. After a 'flash’
in the picture tube (a peak current as a result of an internal

discharge) this protection switches off the line output stage by

the FAST DOWN signal. On the DDP panel the circuitry
around TS7390, 7391 en 7392 detects a fast dip in the

EHT-info-line. The voltage at this line becomes negative at the

moment of a flash. Via the previous called transistors the

FAST DOWN line becomes high and so the supply of the line

output stage switches off before an increased current can
damage the line-deflection circuitry.

As a 'flash’ only has a temporary character, the line output
stage will start up immediately again. The error is very short

and will be denied by the main-processor (false alarm). Within

less than 0,5 a second the line circuitry will start up again.

Rest of the protection diagram

The voltages generated by the LOT

The line output stage generates different secondary voltages:

- +13VLOT to the picture tube panel (pin 8 of the LOT);

- -15VLOT to the DDP and the picture tube panel (pin 9 of
the LOT};

- The filament (heating) of the picture tube
(pins 11 and 12);

- The +200V for the RGB output stages (pin 7);

- The supply of the DC shift circuitry {pins 4 and 7);

- The EHT is generated by a diode split. The focus and the

VG2 voltage are derived from the EHT. The focus and
VG2 potentiometers are integrated in the line output
transformer (LOT).
The beam current flows from the 141V through R3450 and
3451. in case of an increasing beam current, the voltage at
pin 10 of the LOT and so the voltage across C2450 will
decrease.

Faultfinding and repair tips
See faultfinding trees on page 8.

General

1. With most defects the MD2 will give no picture and no
sound; the set is in protection (power supply switched to
standby, so the entire set is down except the
standby(l/O)-processor.

2. LED indication after start-up procedure is completed
(see fault finding tree):

- NolLED's

Supply or microprocessor problem.
- Both LED's continuously

Control part or standby mode defective.
- Red LED blinking slow (1.25Hz)

Protection mode (main proces sor or +5V2).
- Red LED continuously

Control part, RC or RC5 defective.
- Red LED blinking fast (5Hz)

Protection mode (all other errors).
- Green LED continuously

Supply and micro-processors are OK.
Switch on the set via the mains-switch.
If the LED's behave properly it is likely that the
microprocessor is OK.
The green LED shows that the power supply has started
up. If, after a few seconds, the stand-by LED is blinking
an error is detected. Now the supply is switched to
stand-by position again. Restart is only possible via the
mains-switch or the internal service pins.
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Audible checks:

- Do you hear demagnetisation? Yes, mains voltage is
present at mains input panel,

- Do you hear EHT? Yes, supply is OK (DDP and line
output stage only works in case VOS (141V) is OK).

- Power supply is hiccuping? Power supply is shorted.
Check the LOT, Series Switch TS7470, line transistor
TS7421.

Error codes

In case error 48 is displayed, the protection circuit was

active and initiated by the PROT-line. Reading the next

efror code can give other information about the defect.

If, for example, the second error is 69 H-FAIL (detected

by the DDP because the HFB pulses do not have a

correct shape) we know that the line circuit is not working

properly.

Errer 18 indicates that the DDP does not communicate to

the main-processor. Most likely the power supply is not

working or short circuited.

Some important error buffer possibilities:

44 47 Line error occurred at/before start up

44 48 69 Line error occurred during normal
operation

47 44 48 69 Line error occurred during normal

operation and after that a try for start
up again was performed.

Line errors can be:

* Series switch test (this error can only be generated at

start up)

* East/west protection (EW_PROT)

* HFB fail

See paragraph 6.5.3 for a faultfinding method within the

line output stage.

44 48 70 Frame error {error can occur at/before
start up or in normal operation)
4448 71 EHT-INFO problem, so eg +200D not

present or one of the RGB amplifiers
is shorted (error can occur at/before
start up or in normal operation}

I°C bus shorted, or SCL is shorted or
SDA is shorted. In case of such
I20-problems, the error buffer always
shows 44 51 82 after erasing the
error buffer and then start up again.
Overrule start up protection (error 47) and +8V protection
(error 45)

While the set is in the protection mode (power supply in
standby), start the SDM or SAM via the service pins at
the component side of the SSP.

Microprocessor problems

In case of microprocessor problems, via the shape of the
MAIN_IS_ALIVE it can be determined whether the main-
processor, the standby(l/O)-processor or the +5V2 has
caused the problem. The MAIN_IS_ALIVE must be
measured at pin 36 of the standby{l/Q)-processor.

44 (45) 51 82



MAIN-IS-ALIVE LINE

NORMAL

MAIN-IS-ALIVE LINE

MAIN - uP
FAILURE

MAIN-IS-ALIVE LINE
STANDBY - uP
FAILURE

MAIN-IS-ALIVE LINE
12C BUS BLOCKED

MAIN-IS-ALIVE LINE
5V2 FAILURE

CLa883Z013 184
20890

So:
a Pulses without 0V3 steps
— main-processor failure
b Always 5V2, so no pulses at all
— standby(l/Q)-processor failure
¢ Always 0V, so no pulses at all
- +5V2 not present
7. Dolby
In dolby sets, both the clickfit and the surround sound
panel can be bypassed (taken out) by connecting the
speaker plug in L38 in stead of U36.

6.5.2 Fault finding in the power supply

In case of a power supply problem, the power supply can
be simplified to a stand alone power supply at low voltages
(fow risk) as follows:

Control part of the power supply

1. Disconnect the SSP (as a result the line will not
function any more, so will not be a load of the power
supply any more) or disconnect the line by jumper 9471
on the LSP,

2. Connect an external DC power supply between supply
pin 1 1C7520 {via a diode - eg BYD33D - with cathode
to supply pin 1 1IC7520) and hot earth (e.g earth of the
big smoothing capacitor C2505)

3. Connect a oscilloscope to test point P5 at pin 3 IC7520.

4. Turn up the external DC supply voltage slowly to
17V DC.
Remark:  The IC starts at a supply voltage of approx

14V DC, after that the supply voltage can

drop to approx 9V DC.
At approx 18V DC, overvoltage protection becomes
active, by then the supply voltage should first drop
below 7V DC before a new start-up is performed by
turning up the supply voltage above 14V DC.

5. In the correct situation the oscillogram should be as
displayed below. If not the power supply control part
(IC7520 or periphery at pins 9, 10 or 11) is defective.

A = 5V/div

time bhase = 5uS/div

i

—  40kHz pulse

6.5.3

Protections, Faultfinding and Repair tips

Energy transfer of the power supply
only if trol Lis OK)

o

Apply action 1, 2 and 4 (if not already done)

7. Connect a lamp of 220V 100W across the VOS output
capacitor C2569.

8. Connect a 1k resistor between the +8S (connector
4L10) and the STANDBY line (between R35385 and
R3596) to switch the power supply to normal operation.

9. Connect the mains to a VARIAC but leave it at O

10. Connect a voltmeter across C2569 and a scope
between the drain of TS7541 and hot earth.

11. Slowly increase the mains input voltage by the VARIAC

(in this way further damage to the power supply can be

avoided).

The oscillograms for the following mains voltage are

given:

Mains in voltage

10V AC:  20kHz and VOS 7V5
20V AC:  40kHz and VOS 30V
40V AC:  40kHz and VOS 80V
65V AC:  40kHz and VOS 140V

>65V AC: Stable situation, so 40kHz and 140V

1. Mainsin 10V AC

A = 10V/div

time base = 10uS/div

—  20kHz pulse v

— VOS7V5

2. Mains in 20V AC

A = 20V/div

time base = 5u5/div Wl i

—  40kHz pulse {

- VOS30v

3. Mains in 40V AC

A = 50V/div

time base = 5uS/div

g
I

—  40kHz pulse

- VOS8ov

4. Mains in 65V AC A

A = 50V/div

time base = 5uS/div !1

o

—  40kHz pulse

—- VOS 140V

A more detailed fault finding tree for this power supply is
given in the MD1 service manual and service infarmations.
Note in this respect that the MD2 power supply is
principally the same as the MD1 25-28" power supply

(so not the same as the MD1 21" power supply).

Fault finding in the line circuitry

The HFB (test point L4 or between C2419 and C2420)

together with PROT line {eg at connector 7L11) are very

informative test points for possible line circuitry faults.

A good way of working is:

A. Check DDP (HDRIVE);

B. Check the HFB and the PROT lines in a2 normal set-up
{220V mains and HDRIVE via DDP};

C. Second, in case the problem is in the line circuitry itself,
the line circuitry can be simplified to a stand alone
'switched mode supply’ at low voltages (low risk).



HFB and PROT measurements at start up in a normal
set-up (220V mains and HDRIVE via DDP)

1.

Connect a oscilloscope to the PROT signal
(connector 7L11) and the HFB test point L4

(for a stable oscilloscope pattern, trigger the scope at
the rising or falling edge of the PROT signal and apply
a delay if needed).

In case of line problems normally the set is in
protection. All test given below are done duting the
start-up phase, so the protection behaviour can be
observed. After every new test, leave the set a few
seconds enabling it to reset the protection.

Possibilities:

B = 5V/div PROT line at 7L11
A = 10V/div (35Vvtt) HFB at test point L4 1

=

time base = 0.55/div
So 1000ms PROT high (8V), then CFT
HFB continuously
— Correct situation
See paragraph 6.4.3

R

B = 5V/div PROT line at 7L11

A = 10V/div (35Vtt) HFB at test point L4 Hh

time base = 0.58/div

EY

So 800ms PROT high (8V), then

200ms HFB

— Series Switch shorted

Note: Amplitude OK (35Vtt), so line circuitry is
OK. Directly after mains switch on after
approx 800ms pulses appear for approx
200ms followed by protection.
See also paragraph 6.4.3; As the Series
Switch is shorted, already after 800ms HFB
pulses are present and the DDP will make
the PROT line low. Because the PROT line
is already low after 800ms, the set will
switch into protection mode.

B = 5V/div PROT line at 7L.11

A= 10V/div (35Vtt) HFB at test point L4 =

time base = 0.5S/div
So 4 seconds PROT high (8V) and z

no HFB

— * Series Switch open or
*  line transistor open or
* no HDRIVE
See also paragraph 6.4.3; After 1000ms the proces-
sors tries to close the Series Switch, but this is
defective (open) and so there will be no HFB pulses
measured at the DDP In that case the software will
wait for another 3000ms for HFB pulses. If this
pulses will not be there even after this 3000ms, the
set will switch into protection.

HFB and PROT both at zero during start up.

Power supply is shorted, so power supply hiccup and
has no output voltage.

— Series switch and VOS (eg line transistor

TS7421 or both diodes D6421 and 6422) shorted,

-

B = SV/div PROT line at 7L11

A = 10V/div (35Vit) HFB at test point L4

time base = 0.5S/div N

So 4 seconds PROT high (8V) and I

shortly a HFB
— * Series switch, line transistor
and HDRIVE are OK
* No line deflection (eg horizontal deflection
coil not connected or open)
See also paragraph 6.4.3; After 1000ms the Series
Switch is closed, but the HFB is not correct. The
small oscillation at 32kHz made 'somewhere in the
line' indicates that the Series Switch, the line
transistor and the HDRIVE are OK.

Two phenomema’'s:
No picture, no sound; after approx 5 seconds very
shortly a horizontal line and then the set switches into
protection

B = 5V/div PROT line at 7L11

A = 10V/div (35Vtt) HFB at test point L4 i
time base = 1S/div

So in case of a horizontal line fora &

11

[T

very short moment and in case for

1 second PROT high (8V) and no HFB

and then for 7 seconds PROT high (5V) and HFB

— No frame deflection {(eg frame deflection coil
not connected)
Start up procedure (1000ms PROT at 8V) is OK.
After that the Series Switch is closed. In this case
HFB pulses are normal present, but as the VFB
puises are not present (DDP generates error 70
V_FAIL) the PROT line becomes active driven by
the DDP (for 7 seconds the PROT wili be at 5V
driven by the DDP).

Two phenomena's:
Very bright picture with even whiter flyback lines. After
approx 10 seconds set switches into protection

B = 5V/div PROT line at 7L 11 i

QN
A = 10V/div (35Vit) HFB at test point L4
time base = 2$/div

So very bright picture with even im
brighter flyback lines and 1 second T

PROT high (8V), approx 8 seconds

PROT low and HFB pulses and then 1 seconds

PROT high (5V) with HFB

— * No +200D heater voltage
* RGB amplifiers shorted
Start up procedure (1000ms PROT at 8V) is OK.
Approx 8 seconds after this start up procedure, the
DDP will make the PROT high (5V) because the
EHT-INFO is too high (DDP will generate error 71
Overcurrent). After 1 second PROT high the set will
go to protection.




In case the line circuitry itself is defective

In case the line circuitry itself is defective, the line circuitry
can be simplified to a stand alone 'switched mode supply’
at low voltages (low risk) as follows:

1. Take out the mains connector,;

2. Disconnect the SSP;

3. Connect an external 50V DC (or 40V DC) supply with
current measurement possibility between the source
(output side) of the Series Switch TS7470 and ground;

4. Replace the DDP HDRIVE by an external LF generator
(TTL level, so between 0 and 5V and duty cycle 50%)
with a 32kHz pulse at cathode of D6409 (near LOT at
the side of the PCB);

5. Connect a oscilloscope to test point L1
(collector of line transistor TS7421).

Possibilities:

1. A=50V/div test point L1 at collector
line transistor T

time base = 5uS/div !
Current from external DC supply
approx 100mA i
So normal 32kHz pulses and
100mA supply current
- Correct line circuitry
Amplitude of the signal is strongly depending on the
frequency of the generator

2. A=50V/div test point L1 at collector
line transistor
time base = 5uS/div
Current from external DC supply

approx 100mA

So lower pulses followed by long
pulses and 100mA supply current
— Line deflection open, so eg:

* line deflection coil open

*  linearity coil L5421 open

* S-correction C2432 open

3. A=50V/div test point L1 at collector

line transistor
time base = 5uS/div
Current from external DC supply

P

approx 500mA !! i N e
So fast oscillations and 500mA
supply current
— Line deflection shorted
(eg line deflection coil shorted)
In case the line deflection is not completely
shorted, but only a number of windings are
shorted, the oscillogram is there without the
oscillation and a current of the external DC supply
of approx 200mA.

4. A=100V/div test point L1 at collector

line transistor 1

time base = 5uS/div |

Current from external DC supply
approx 150mA

EamE

So flyback time is shorter, one -
extra pulses in between, 150mA supply current
— Flyback C2425 open

PCS 91 154 GB
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5.  A=100V/div test point L1 at coliector
line transistor
time base = 5uS/div
Current from external DC !
supply > 1A !
S0 2 pulses per cycle extra and
supply current from more than 1A
— Short in picture tube
(eg EHT to aquadag)

=

>

-
F—

6.5.4 Fault finding in the sync part (see also fault finding tree)

1. Antenna out and TXT/OSD-menu is stable (OK)
% DDP and line seems to be OK
% Probably synchronisation problem in the video
processor (HA, VA) or Feature Box (HD, VD)
2. Antenna out and TXT/OSD-menu is not stable (scrolls)
% No synchronisation at all, so DDP or line problem

6.5.5 Fault finding no picture and no protection LED — problem

in the video controller (TDA4780) part

In case there is no picture and no protection, most likely
there is a problem with the BC_INFO (TDA4780 or RGB
amplifiers or picture tube).

Normal start up procedure:
Connect a video generator (eg PM5518) with a white

* pattern to the tuner and trigger the oscilloscope field

frequent (a more stable picture is obtained if triggered at
VD of the Feature Box; pin 6 S48).

1. First phase of start up; 4 white measuring lines (lines
15, 16, 17, 18) and the main picture is muted (these
oscillograms are best visible if the picture tube is cold);

Red and green (or blue) gun
100V/div DC

50us/div

4 measuring lines white

Total beam current is measured and feedback to pin 19
TDA4780.

The TDA4780 checks whether the voltage at pin 19
TDA4780 (IC7500) is = 4V5 (during these lines)

Yes — gotophase?2

No — remain in phase 1

2. Second phase of start up; each beam separately is
measured and the main picture is still muted. Line 15 is
Red, line 16 is Green and line 17 is Blue. By now
BC_INFO is measured:

% Differences are compensated
* If differences are minimal then go to phase 3

Red (line 15) and green (line 16) gun ===
50V/div AC Lo

1t

50us/div

5

Red (line 15) and blue (line 17) gun [TTT 17

50V/div AC WW
50us/div




Faultfinding and Repair tips

3. After start up the picture is present and differences in
cut-off points of the R, the G and the B gun are
compensated continuously

Repair procedure

In case of no picture and no error codes

- Switch on the set

- In a 4x3 set, press compress (16:9)

- In a 16x9 set, shift down the picture

Now you can see in which start up phase the set is:

1. A bright white line (first phase of start up procedure)
— there is a monitor pulse, so the TDA4780 +
picture tube + RGB amplifiers are OK
— there must be 4V5 feedback at pin 19 TDA4780
— If no 4V5 fault in feedback loop

2. SmallR and G and B lines
(second phase of start up procedure)

TDA4780 is OK

Probably one gun of the picture tube is bad

— Measure at pin 19 TDA4780 which feedback line
(the R or G or B line) is less; the corresponding gun
is wrong {amplifier or gun)

3. No lines visible
Measure pin 19 TDA4780

- Check TDA4780 (sandcastle and
the supply voltage)
- 5V Check RGB amplifiers

Short pin 19 TDA4780, now there
will be measuring lines
(at continious 5V phase 1 and 2
are bypassed)

- Pulses there is a measure line, so the
TDA4780 is OK
Measure on cathode on the CRT
panel if the measure lines are
present:
Yes — BC_INFO circuitis open

or no HEATER voltage

No — RGB amplifier problem

MD 2.21/2.22/2.23 J 12 |



8.1

8.1.1

8.1.4

8.2

8.2.1

Electrical adjustments

General alignment conditions 8.3

All electrical adjustments/alignments should be made under 8.3.1

the following conditions:

* Power supply voltage: 220-240V + 10%; 50-60 Hz
+5%.

*  Warm-up time ~ 10 minutes.

% Voltages and oscillograms are measured in relation to
tuner earth (with exception to the voltages on the
primary side of the power supply). Never use the
cooling fins/plates as earth.

* Test probe: Ri> 10 MQ; Ci = 20 pF.

8.4

8.4.1
Large signal panel adjustments [A]

+141V power supply voltage

- Connect a voltmeter to the positive side of C2569.
- Using R3559 adjust the power supply voltage to +141V
+ OV5.

Focusing

This is adjusted using the focus potentiometer (uppermost
on the line transformer).

Vg2 adjustment

- Use the Service Alignment Menu to switch on the Vg2
test pattern (see paragraph 8.4).

- With the aid of a DC voltmeter (Ri > 1M2) measure the
DC voltages on pins 8 of the RGB output amplifiers
IC7330, IC7340 and IC7350 on the picture tube panel.

- Determine the highest of the three voltages using the
Vg2 (SCREEN) potentiometer on the line output
transformer and adjust it to 155V + 2V.

8.4.2

Horizontal centring (DC offset)

- Use the Service Alignment Menu {see paragraph 8.94)
to switch on the geometry test pattern and then select
in sequence: Alignments, Geometry, Test pattern on,
H-Shift.

- Use H-Shift to adjust the picture in such a manner that
the test pattern appears in the middle of the picture
tube (video centrallin in the deflection window).

- If the adjustment range of the H-Shift is insufficient, the
deflection window can be moved using the jumpers on
the DC-shift panel.

- Ifthe DC-shift panel is used the video must then be
placed in the middie of the deflection window again via
H-Shift.

Remarks:

The 'Horizontal Shift' adjustment in the Service Alignment
Menu cannot be adjusted using the internal test pattern.
An external test pattern from a generator or an aerial is
required for this purpose.

Small signal panel adjustments [K]

Y/CVBS level

-
- Feedin a CVBS grey scale signal with a nominal
amplitude (between black and white) to pin 20 of EXT1
and select the picture on EXT1.
- Use R3503 on the SSP to adjust the amplitude of the
signal to 345mVpp (between black and white) on pin 8
of IC7500 (TDA4780) on the SSP (K).

PCS 91 190 GB
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TXT + control module [J3] adjustments

24 MHZ crystal for Text DualScreen

- Select a programme using teletext.

- Activate the Text DualScreen mode.

- Adjust L5465 so that the teletext half is stable on the
screen and when turning to both the left and right some
margin remains.

IF module adjustments [L]
AGC (Automatic Gain Control) take-over point adjustment

Rough adjustment:

- In case the picture from a local transmitter is distorted,
adjust the AGC using R3140 until the picture is no
longer distorted.

Fine adjustment:

- Connect a video generator (e.g. PM5518) to the aerial
input.

- Select a 475.25 MHz colour bar without sound.

- Set the video generator to its highest level.

- Select the Service Default Mode by means of the
<DEFAULT> key on the DST or by briefly shorting the
SERVICE DEFAULT MODE pins.

- Connect an oscilloscope to the output of the tuner
{pin 17).

- Adjust the AGC take over point using R3140 so that the
oscilloscope indicates 0.5Vpp.

AFC (Automatic Frequency Control) adjustment

- Select 'MANUAL' adjustment in the installation menu.

- Select a transmitter frequency of 175.25 MHz (upper
left on the screen) by means of the digit keys and the
PROGRAM +/- keys. Once the frequency has been
accurately adjusted using PROGRAM +/-, the set is
forced to that frequency and the AFC adjustment is
switched off.

- Connect a video generator with a colour bar and a
frequency of 175.25 MHz to the aerial input.

- In a'Multi West Europe’ set (-/12) select system BG on
the video generator and system 'WEST-EUROPE!' in
the installation menu.

- Ina 'Multi French' set (-/05/19) select system L on the
video generator and system 'FRANCE' in the
installation menu.

- Ina'Multi East Europe' set (-/58) select system DK on
the video generator and system 'EAST-EUROPE' in the
installation menu.

- Connect a multimeter to the AFC output on pin 12859.

- Use L5165 to adjust the AFC to 2V6.



84.3

844

8.5

85.1

8.6

8.6.1

34.4 MHz adjustment for 'Multi West Europe' (BGLM -/12)
and 'Multi East Europe’ (BGLMDK -/58) sets

- Select a program with system 'AMERICA' or go to the
installation menu and make a program with system
'AMERICA.

- Connect a video generator to the aerial input.

- Select system NTSC M with 1kHz sound and a fully
black picture.

- Connect an oscilloscope to connector 10S59
(CVBS_TERR) and trigger line-frequent.

- Adjust the 34.4 MHz filter using L5101 so that the
sound carrier wave at 34.4 receives maximum
suppression (minimum amplitude of the oscillation).

40.4 MHz adjustment for Multi France sets (BGLL'I -/05/19)

- Select a program with system 'FRANCE', but not a
program in the VHF1 band (so select a SECAM L
transmitter).

- Connect a videc generator to the aerial input.

- Select system SECAM L with 1kHz sound and a
compietely black picture.

- Connect an oscilloscope to connector 10559
(CVBS_TERR) and trigger line-frequent.

- Turn the 40.4 MHz TOKO £5102 fully to the right.

- Now turn the TOKO slowly to the left until:

* the ampiitude of the subcarrier begins to increase,
or
* peaks appear in top of the signal.

Audio Power Supply Module adjustments [AB]

+16V supply voltage

- Connect a voltmeter to the positive side of C2307.
- Switch off the load (mute the sound).
- Using R3311 adjust the supply voltage to +16V5.

VDS adjustment (Video DualScreen) module [AC]

AGC (Automatic Gain Control) transfer point adjustment

Coarse adjustment:
- If the picture of a local transmitter is distorted, adjust
the AGC using R9H5 until the picture has no distortion.

Fine adjustment:

- Connect a video generator (e.g. PM5518}) to the aerial
input.

- Select a colour bar at 475.25 MHz without sound.

- Drive the video generator to full power.

- Select the Service Default Mode using the <DEFAULT>
key on the DST or by briefly short-circuiting the
SERVICE DEFAULT MODE pins.

- Select VDS mode and select on the right-hand screen
the same programme as on the left-hand screen.

- Connect an oscilloscope to the tuner output (pin 17).

- Using R9H5 adjust the AGC transfer point so that the
oscilloscope reads 0.5Vpp.

862

8.6.3

8.7

87.1

AFC (Automatic Frequency Control} adjustment

- Switch off the VDS mode and select ' MANUAL' tuning
in the installation menu of the main screen.

- Select a transmitter frequency of 175.25 MHz (top left
in the screen) using the digit keys and the PROGRAM
+/- keys. As soon as the frequency is set accurately
using the PROGRAM +/- the main and, as a result of
this, the VDS tuner, are forced to that frequency and
the AFC control is switched off.

- Save these settings and exit the installation menu.

- Connect a video generator with a colour bar and a
frequency of 175.25 MHz to the aerial input.

- Select system BG on the video generator and system
'WESTERN EUROPE!' in the installation menu.

- Select VDS mode and on the right-hand screen select
the same programme as on the left-hand screen.

- Connect a multimeter to the AFC output on pin 23 of
IC9R (IF modulator of the VDS modules).

- Using L9F7 adjust the AFC to 2V6.

40.4 MHz adjustment for (BGLL'))

- Select a programme with system 'FRANCE', however,
not a programme in the VHF1 band (therefore select a
SECAM L transmitter), for example 475.25 MHz.

- Connect a video generator to the aerial input and select
system SECAM L with 1 kHz sound and a full black
picture.

- Select VDS mode and on the right-hand screen select
the same programme as on the left-hand screen.

- Connect an oscillioscope to connector pin 10 of ICSR
(TUN_CVBS) and trigger line frequency.

- Turn the 40.4 MHz TOKO L9F2 fully clockwise.

- Now turn the TOKO slowly anticlockwise until:

% the amplitude of the subcarrier starts to increase or
% peaks are created on the top of the signal.

Wireless Dolby transmitter and receiver
adjustment [AE]

Maximum FM frequency sweep adjustment of the
transmitter [AE1]

Fine adjustment with an FM frequency sweep meter:

- Connect a signal generator to the input of the
transmitter (pin 1 or 3 of plug 1409).

- Select 1 kHz 600 mV top-top signal.

- Using an FM frequency sweep meter measure the
aerial output of the transmitter.

- Using R3442 adjust so that the FM frequency sweep is
75 kHz.

Coarse adjustment without FM frequency sweep meter:

- Use the wireless Dolby transmitter and receiver.

- Select the same channel for both.

- Connect a signal generator to the input of the
transmitter (pin 1 or 3 of plug 1409).

- Select a 1 kHz 600 mV top-top signal.

- Connect a multimeter to pin 2 of plug 1792 on the
receiver module.

- Adjust R3442 on the transmitter to 280 mV top-top on
the receiver.
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872

8738

8.8.1

FM detector adjustment of the receiver [AE3]

Fine adjustment with a signal generator with FM frequency

sweep control:

- Connect a signal generator to the input of the receiver
1710

- Select a 433.750 MHz signal with 1 mV top-top and a FM
frequency sweep of 75 kHz

- Connect an oscilloscope to the anode of C2772 (T716)

- Adjust L5710 to minimal distortion

Coarse adjustment with a pattern generator:

- Use the wireless Dolby transmitter and receiver

- Select the same channel for both.

- Connect a signal generator to the input of the transmitter
(pin 1 or 3 of plug 1409).

- Select 1 kHz signal.

- Adjust L5710 to minimal distortion.

Pilot tone adjustment of the receiver [AE3]

Fine adjustment with a signal generator:

- Connect a signal generator to the input of the receiver
1710.

- Select a 433.750 MHz signal with 1 mV top-top without
FM frequency sweep.

- Connect an oscilloscope or a frequency counter to the
test point T731 close to pin 13 of IC7710.

- Adjust R3721 to 76 kHz.

Coarse adjustment with pattern generator:

- Use the wireless Dolby transmitter and receiver.

- Select the same channel for both.

- Connect a signal generator to the input of the transmitter
(pin 1 or 3 of plug 1409).

- Select a 1 kHz signal.

- Adjust R3721 to the centre of the range in which the
receiver clicks on (stereo indication on pin 7 of IC7710
becomes active (low)).

VGA module adjustment [AF]
Two methods:

- With a video card for which the horizontal frequency is
adjustable. Adjust R3162 such that when the horizontal
frequency is above 33.1 kHz, the SVGA detection on the
OSD becomes active (32KHZ_DETECT then also
becomes 'high').

- Using a signal generator {e.g. PM5326) apply a pulse
with a low duty-cycle to the H(PLL) input pin 4 of IC7160
and adjust the frequency to 33.1 kHz. Adjust R3162 such
that at a horizontal frequency above 33.1 kHz, the SVGA
detection on the OSD becomes active (32KHZ_DETECT
then becomes 'high').

Adjustments in the Service Alignment Menu;
General

Switch on by:

- briefly shorting the service pins 'SERVICE ALIGNMENT
MODE' on the SSP;

or:

- pressing the <ALIGN> key on the Dealer Service Tool
(DST) (RC7150), followed by keying in the password
3140 and then pressing the <OK> key.

-

The Service Menu will now appear on the screen.

The following information is now displayed:

1. The software date (‘Date’) and version {'ID."} of the ROM,

2. The accumulated total of operation hours ('Operation
Hours').

3. The contents of the error buffer (‘Errors') (the most recent
error displayed at the upper left, immediately following
‘ERRORS'; see chapter 6.3).

4. The module generating the error ('Defect. Module') (if
there are multiple errors in the buffer that have not all
been generated by a single module, there is probably
another defect. The message 'INDETERMINATE' will then
be displayed here).

5. Menu item 'Reset Error Buffer'. The error buffer can be
reset by pressing the <OK> key.

Menu item 'Functional Test'. All devices are tested via the
<OK> key. Eventual errors are displayed in the error
buffer (the error buffer is not erased; the contents return
when the Functional Test is terminated).

7. Menu item ‘Alignments'. This enables the Alignments
sub-menu to be called up.

The following alignments can be selected:

‘General':
Adjustment of 'White Drive', 'Cut-off, 'Vg2 test Pattern’,
'Peak White Limiter','PIP brightness'.’

‘Normal Geometry'":
General geometry adjustments.

‘Super wide geometry'"
Geometry adjustments for the 'Panorama’ position in
16:9 sets.

‘Options'":
Setting the initialisation codes in the set via text,

'Option number':

All options together, expressed in two long numbers. The
original factory setting for these numbers can be found on
the picture tube sticker on the inside of the set.

'Store":
Store all adjustments.

The adjustments

General:

* Once all alignments/adjustments have been completed
the item 'STORE' must be selected to record all the
values in permanent memory.

% When the option codes have been changed and stored
the set has to be switched on and off using the mains
switch to activate the new settings (when switching on
and off via stand-by, the option code settings are NOT
read by the microprocessor).

* If an empty EAROM (permanent memory) is detected, all
settings are set to pre-programmed standard values.

% A built-in test pattern can be called up in various
sub-menus. The test pattern generator can he switched
on using the item "TESTPATTERN ON/OFF'. The test
pattern only appears AFTER the specific
alignment/adjustment has been selected.

The test patterns are generated by the teletext module.
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8.10

8.10.1

8102

8.10.3

8.11

8.12

8.12.1

Picture tube adjustments in the Service Alignment
Menu

'White Drive'

- For the first adjustment turn off DNR and 'Contrast Plus'.

- Use the internal test pattern (a white picture). Adjust the
white level for the three settings 'WARM', 'NORMAL' and
'COOL.

- Start in the 'NORMAL' position and take the standard
values for green, red and blue as a starting point (value
50) and then adjust red and biue.

The following default values are maintained for the 'white
drive' settings:

Cool Normal Warm
41 42 45
37 36 35
30 25 19

'‘Cut-off

- Before adjusting turn off DNR and 'Contrast Plus', set
brightness to step 37
(Brightness: I I 1 110 E) and the
contrast setting to maximum.

- Use the internal test pattern (a black picture).

The following default values are maintained for the ‘cut-off’
settings:

Cooi Normal Warm
25 30 40

G 24 28 34

B 31 25 20

if the adjustment is (much) too low the set may start flashing.

'Peak White Limiter'

For all of the above mentioned picture tubes a default value
of 28 can be maintained for the 'Peak White Limiter'.

Small signal adjustments in the Service Alignment
Menu

PIP brightness

Adjust 'PIP brightness' in such a manner that the brightness
of the PIP picture is the same as the brightness of the main
picture.

Geometry adjustments 'Normal Geometry' in the
Service Alignment Menu

Vertical amplitude and centring

Select 'Test Pattern on'.
a. Adjust the vertical amplitude using 'V amplitude’ so that
the test pattern is fully visible.

8.12.2

8.12.3

8.12.4

8.12.5

8.13

8.13.1

8.13.2

8.13.3

b. Adjust the vertical centring using 'V shift' so that the test
pattern is located vertically in the middle.
Repeat the adjustment of 'V amplitude'.

Vertical linearity

Select 'Test pattern on'.
Adjust the vertical linearity using 'V linearity' so that the top
and bottom of the picture has equal amplitude.

Vertical S correction

Select 'Test pattern on'.

Adjust the vertical S correction using 'V S-correction' so that
the vertical amplitude at the top of the picture is equal to the
amplitude in the middle of the picture.

Horizontal centring and amplitude

Select 'Test pattern on'.

a. Using 'H amplitude' adjust the horizontal amplitude so
that the entire test pattern is visibie.

b. Feed in an external test signal.
Use 'H shift' to adjust the picture horizontally in the
middle.

Repeat the 'H amplitude' adjustment if necessary.

East/west adjustment

Select 'Test pattern on'.

a. Use 'East/West parabola' to adjust the vertical lines until
straight.

b. Use 'East/West corner' to adjust the vertical lines in the
corners until straight.

c. Use 'East/West Trapezium' to adjust the picture until
rectangular.

d. If necessary select 'East/West Top compensation' and
adjust as required.

Repeat steps 8.12.5a to 8.12.5c if necessary.

Geometry adjustments ‘Super wide geometry' in
the Service Alignment Menu

Only applicable 1o 16:9 sets

Vertical amplitude and centring

Select ‘Test Pattern on'.

a. Adjust the vertical amplitude using 'V amplitude' so that
the entire test pattern is visible.

b. Adjust the vertical centring using 'V shift' so that the test
pattern is positioned vertically in the middle.

Repeat the adjustment of 'V amplitude’.

Horizontal amplitude

Select 'Test pattern on'.
Use 'H amplitude' to adjust the horizontal amplitude so that
the entire test pattern is visible.

Vertical S correction

Select 'Test pattern on'.

Adjust the S correction using 'V S-correction’ so that the
vertical amplitude at the top of the picture is equal to the
amplitude in the middle of the picture.



8.13.4

8.13.5

8.14

8.15

East/west parabola

Select 'Test pattern on'.
Use 'East/West parabola' to adjust the vertical lines until
they are straight.

Horizontal centring and amplitude

Feed in an external test signal.
Use 'H shift' to adjust the picture horizontally in the middle.

Luminance delay

A new adjustment has been introduced with the
intraduction of the TDA9143 (and TDAS144 in GFL). In the
'GENERAL' menu of the 'ALIGNMENTS' menu the item
‘Luminance delays' has been added. These 'Luminance
delays' adjustment can only be selected if the set is fitted
with a TDA9143 (or TDA9144 in GFL).

If 'Luminance delays' is selected, the following sub-menu

appears:

- Luminance Delay Pal

- Luminance Delay Secam

- Luminance Delay Bypass

With the 'Luminance delay' adjustments the luminance

information is placed on the chrominance information

(brightness is pushed onto the colour).

- The Pal adjustment is only active with Pal signals and
must therefore also be adjusted with the Pal signals.

- The SECAM adjustment is only active with SECAM
signals and must therefore also be adjusted with the
SECAM signals.

- The BYPASS adjustment is only active with NTSC
signals, whereby the COMB filter is switched on, and
with Palplus signals. Therefore, this adjustment can
also only be performed for these signals
(if the adjustment for Palplus signals is correct, then
this also is automatically good for NTSC signals with
COMB filter and vice versa).

As with all other adjustments, here the modified adjustment

is only stored after the 'STORE' command.

Adjustment on the PIP panel in the Service
Alignment Menu

PIP AGC adjustment

The AGC adjustment prevents overdriving of the PIP-tuner
if the aerial signal is too strong. Overdriving is visible as a
loss of colour and synchronisation in the PIP picture.
Amplification has to be adjusted to minimum level, but the
PIP-picture should be as free of noise as possible.

At maximum amplification R3912 is turned fully left, at
minimum amplification R3912 is turned fully right.

Adjustment;

- Apply a (strong) aerial signal of 4mV (72dBmV).

- Turn R3912 fully to the right (minimum amplification).
Turn R3912 slowly to the left until the noise in the
PIP-picture no longer decreases.

- If an aerial signal is not available, compromise by
adjusting R3912 to 30% of its total travel (100% is

maximum amplification, fully left). -

8.16
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Option menu

Introduction

The microprocessor communicates with a large number of
IC's in the set. To ensure good communication and make
digital diagnosis possible, the microprocessor has to know
which IC's have to be addressed. The presence of specific
IC's or functions is made known by means of the option
codes. Only correct option code settings will ensure a
correctly functioning set and signalling of the correct error
message in case of a defect.

The options have been divided into different groups. These
groups contain the various options for which multiple
choices are usually possible.

Just as in the beginning of GFL all options which are
contained in the set can be manipulated in the MD2.2
Service Alignment Mode using both the option numbers
and the OPTION menu.

- All hardware related options are incorporated under the
heading 'Options' of the "Alignments' sub-menu of the
‘Service Alignment Mode'.

- All software related options are incorporated under the
heading 'Dealer Options' of the 'Service Alignment
Mode", but can also be reached directly via the
'‘DEALER' knob of the DST.
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8.16.1 Options in the Service Alignment Mode

Menu name Subjects Options Physically in the set
TV Systems IF Type Multi West Europe BGLM set; IF module with L5101 (without junper 4111) (diagram L)
Multi France BGLL'l set; IF module with L5102 (diagram L)
Multi East Europe BGLMDK set; IF module with L5101 and jumper 4111 (diagram L)
Multi Global This IF-module is not planned only BG set; IF module without TS7120,
BG-only 7121, 7123 and 7122 (diagram L)
Stereo Decoder NICAM Yes . Audio IC7353 on Audio Module is MSP3410 (diagram O /P / P2)
No Audio 1C7353 on Audio Module is MSP3400 (diagram O / P / P2)
PIP PIP Available Yes PIP module present (diagram S)
No PIP module not present (diagram S)
PIP Tuner Yes Second tuner PIP U1775 on PIP panel present (diagram S)
No Second tuner PIP U1775 on PIP panel not present (diagram S)
Teletext TXT not available no teletext
128 KB 1C7480 is a 128kB (100 pages) teletext memory
512 KB (code '256' in DRAM typenumber)
1 Mb 1C7490 is a 512kB (400 pages) teletext memory
(code '400' in DRAM typenumber)
IC7490 is a 1MB (800 pages) teletext memory
(2 code '400' DRAM's needed which is not possible in MD2.2)
Level 2.5 Yes Level 2.5 TXT (only software related; in MD2.2 always level 2.5 software)
No Level 1.5 TXT
Communication Easylink Yes Project 50 {easylink) set
No No project 50 (easylink) set
Picture tube CRT Type 43 4:3 picture tube
16:9 16:9 picture tube
Picture Rotation Yes Frame rotation circuitry present (IC7050 diagram G}
No Frame rotation circuitry not present (IC7050 diagram G)
Video Repro 1 Frame 50/60 Hz No Feature Box present
100/120Hz Eco Feature Box present (diagram M1)
Digital Scan Feature Box 3 present (digital scan) (diagram M1)
Natural Motion Feature Box 4 present (digital scan and natural motion with MELZONIC
IC7447) (diagram M2)
Dynamic Contrast Yes SMARTIC IC7008 on the Al module present (diagram N)
No SMARTIC IC7008 on the Al module not present (diagram N)
Digital Panorama Yes PANIC I1C7010 on the Al module present (diagram N)
No PANIC 1CG7010 on the Al module not present (diagram N)
Auto Format FBX Yes Only in 16:9 sets with PANIC IC7010 and SMARTIC IC7008 present on
(AARA) No the Al module (diagram N)
All other configurations
Auto DNR Yes LIMERIC I1C7006 on the Al module present (diagram N)
No LIMERIC IC7006 on the Al module not present (diagram N}
PALplus Yes PALplus panel is present (diagram N2)
No PALplus panel is not present (diagram N2}
Video Repro 2 Combfilter Yes Comb filter present (diagram Q)
No Comb filter not present (diagram Q)
Lum. Trans. Improv. | Yes IC7508 TDA9177 present (diagram K)
No 1C7508 TDA9177 not present {diagram K)
Macrovision Prot. Yes IC7352 is TDA9143 / TDA9144 (diagram K)
No IC7352 is TDA9141 (diagram K}
Wide Screen Sign. | Yes Wide screen signalling bits for automatic 16/9 selection is enabled (only
No software)
Wide screen signalling bits for automatic 16/9 selection is disabled (only
software)
TXT/EPG Yes IC7461, IC7462 and IC7463 present on the TXT+control module
DualScreen No (diagram J)

IC7461, IC7462 and IC7463 not present on the TXT+control module
(diagram J)
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Ciruit description

Power supply

Audio power supply
introduction

In a Dolby set with a sound power of 4 x 15W the power
supply of the large signal can deliver insufficient power.
Therefore a separate power supply is selected for the sound
(+16V and -16V). The so-called 'Audio power supply' is a
derived version of the SOPS (Self Oscillating Power Supply)
from the FL1-PTV an can supply up to 100W at maximum
power.

This SOPS is a mains isolated power supply and the

feedback takes place by means of an opto-coupler. Part of

the +16V is branched off via potentiometer R3311.

This voltage drives the pulse width controller, which switches

on TS7305 and the diode of the opto-coupier earlier or later.

This photodiode drives the phototransistor of the opto-coupler

in turn, as a result of which switching transistor TS7302 is

switched off earlier or later via TS7310 and TS7311.

Since this power supply is a SOPS, it has no fixed operating

frequency. The nominal operating frequency is 60 Hz.

The maximum frequency {at Uin = 264V AC and min. load) is

75 kHz. The minimum frequency {at Uin = 198V AC and max.

load) is 45 kHz.

The stabilization is achieved by controlling the pulse width.

In standby the power supply is adjusted back to QV. The

power supply is resistant to short-circuit and contains an

over-voltage protection.

- Switching transistor conducts, energy in the transformer
When the switching transistor conducts energy is stored
in the transformer. The moment that the switching
transistor stops conducting is determined by the pulse
width controller which monitors the +16V output voltage
and the +300V input voltage.

- Switching transistor reverses, energy from the
transformer to the load
As soon as the switching transformer reverses, the
energy which is in the transformer is transferred to the
load. As soon as all of the energy which was in the
transformer has been siphoned to the load, the switching
transistor starts to conduct again automatically via decay
(see self-oscillation).

Pulses on transformer T5305 in normal operation (Fig. 9.1)

As long as the switching transistor is closed, energy is stored
in the primary winding 5-1 and supplied to the measuring
coupling 8-7:

* As a result of the switching of switching transistor
TS7302, pulses with a peak of 900V are induced on pin 5
of the primary winding. This winding is used to store
energy in the transformer.

% The positive voltage on pin 8 (+12V) is used as the
measuring coupling voltage. This voltage is used to make
switching transistor TS7302 conduct extra fast (due to the
direction of D6307, winding 8-7 is the only winding which
carries current so long as energy is stored in the
transformer).

At the moment that switching transistor TS7302 is opened,
the energy which is in the transformer is syphoned to the load:
- On the primary side:

* Fhe winding 9-7 is in phase with the feeding primary
winding 5-1. The positive pulse on pin 8 acts as a
type of protection which ensures that the switching
transistor is unable to conduct as long as there is a
high) positive voltage present on pin 5.

- On the secondary side:

* The positive pulses on pin 22 are rectified and
smoothed in order to create the +16V supply voltage.

% The negative pulses on pin 12 are rectified and
smoothed in order to create the -16V supply voltage.

* The positive pulses on pin 20 are rectified and
smoothed in order to create the power supply for the
opto-coupler.

% The negative pulses on pin 14 are used to charge
C2312 negatively. This negative voltage on C2312 is
used to drive the pulse width controller.

Starting up the power supply during the first 50Hz cycle
(Fig.9.2)

When the first positive half power supply pulse (50 Hz)
‘arrives' then via the starting circuit (R3301, R3302, R3306
and L5302} a positive voltage arrives on the base of switching
transistor TS7302. As a result of this TS7302 starts to
conduct and causes a linear increasing current through
primary winding 5-1 of the transformer. This causes the
voltage on pin 5 of the transformer to drop and the voltage
over the primary winding 5-1 to increase.

Because the voltage over winding 5-1 increases, the voltage

over the measuring coupling winding 8-7 also increases

causing the voltage on pin 8 to also increase (pin 7 is kept at

a constant -5V; see -5V generation). As a result of this an

additional starting current is fed back, from pin 8 via C2304

and R3329, with the starting current through R3301

(avalanche effect). This additional starting current runs via 2

routes:

- For rapid changes - in other words during start up -
C2304 forms a short-circuit. Therefore the current path
C2304, R3329 provides a short, strong additional current
pulse.

- Atthe same time a linear increasing positive feedback
current flows through D6307 as a consequence of L5303.
As a result of this, switching transistor TS7302 conducts
more and the voltage on pin 5 drops even faster until the
switching transistor is saturated. This current path
therefore maintains the additional current pulse up to the
first self-oscillation (see the description for self-oscillation).

In the event of any breakdown of TS7302 between C and B,

the base voltage is limited to 1V8 by means of D6324, D6325

and D6336. As a result of this the transistors on the primary
side of the control loop (TS7304, TS7310, TS7311 and

TS7315) are protected.
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Menu name Subjects Options Physically in the set
Personal Blue Mute Yes Blue mute active in case of no picture detected
No Noise in case of no picture detected
Favourite Yes Favourite program selection enabled
Programmes No Favourite program selection disabled
Virgin Mode Yes TV starts up once with language selection menu after mains switch on for
No the first time (virgin mode)
TV does not start up once with language selection menu after mains
switch on for the first time (virgin mode)
Standby Toggle Yes Standby toggle activated; by the standby knob the TV is switched to
standby and back to normal operation again
No Standby toggle de-activated
Auto Store Mode none Autostore mode disabled (not in installation menu)
PDC-VPS Autostore mode via ATS (PDG/VPS) enabled
TXT page Autostore mode via ACI enabled
PDC-VPS-TXT Autostore mode via ACI or ATS enabled
Multipip Yes Multi-PIP enabled
No Multi-PIP disabled
Demo Mode Yes Demo mode enable
Enable No Demo mode disable
Auto Format Yes Automatic Aspect Ratio detection (black bar detection) software is enabled
Enable No Automatic Aspect Ratio detection (black bar detection) software is disabled
Auto Sharpness Yes Automatic sharpness software is enabled (motion compensation
Enable No depending on noise level)
Automatic sharpness software is disabled
Auto Motion Enable | Yes Auto motion software is enabled (smart keys coupled to nexTView)
No Auto motion software is disabled
Auto Smart Control | Yes Auto smart control software is enabled
No Auto smart control software is disabled
Menu animations Yes Animations at start of menu is enabled
No Animations at start of menu is disabled
Teletext Cont. Subtitles Yes Continious subtitles enabled
No Continious subtitles disabled
TXT Preference top Preference to top teletext
flof Preference to flof teletext
Infoline Yes PDC infoline enabled
No PDC infoline disabled
East/West Txt East TXT characters for non -/58 set
West TXT characters for -/58 set

- If an option selection in the Dealer Mode is not displayed, then that is the result of an option selection in the Service Alignment

Mode.

- After the option(s) have been changed, they must be stored via the STORE command.
- The new option is only active after the TV is switched off and then back on again using the mains switch (the NVM is then read out

again).

‘Option number'

In case the EAROM has to be replaced, all the options will

also require resetting. To be certain that the factory settings

are reproduced exactly, both option numbers have to be
set. These numbers can be found on a sticker on the

picture tube.

-




Electrical adjustments
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Menu name Subjects Options Physically in the set
Video DualScreen Yes Video DualScreen panel present (diagram AC)
No Video DualScreen panel not present (diagram AC)
Source Selection SS Type Euro MD2 Always in MD2
Euro AV3 Yes 3rd EURO connector present (diagram K}
No No 3rd EURO connector present (diagram K)
Audio Repro Audio Repro Basic No dolby, no incredible sound, no graphic equalizer
Incr. sound {Audio Module no dolby, no incr; diagram O)
Dolby + eq. No dolby, yes incredible sound, no graphic equalizer
(Audio Module no dolby with incred; diagram O}
Dolby and so also graphic equalizer (Dolby Audio Module; diagram P / P2)
Cordless Dolby Yes Cordless dolby transmitter module present (diagram AE)
No Cordless dolby transmitter module not present (diagram AE)
Dolby Signalling Yes Automatic switching to dolby controlled by broadcaster is present (only
No software)
Automatic switching to dolby controlled by broadcaster is not present (only
software)
Miscellaneous El. Program Guide | Yes IC7204 (flash memory) present on TXT+control module (diagram J)
No IC7204 (flash memory) not present on TXT+control module (diagram J)
VGA Yes VGA module present (diagram AF)
No VGA module not present (diagram AF)
Telephone link Yes Telephone interface panel present {diagram AJ)
No Telephone interface panel not present (diagram AJ)
Heatsink Present Yes Heatsinks present on CRT+scavem panel {diagram E)
No Heatsinks not present on CRT+scavem panel (diagram E)
Philips logo Yes Philips logo in Virgin mode and Demo mode (only software)
No No philips logo in Virgin mode and Demo mode (only software)

- If an option selection in the Service Alignment Mode is displayed in black letters, then that is the result of a different option selection
in the Service Alignment Mode.

- After the option(s) have been changed, they can be stored via the STORE command.

- The new option is only active after the TV is switched off and then back on again using the mains switch
(the NVM is then read out again).

8.16.2 Options in the Dealer Mode

Natural Motion
Nat. Motion Demo
Split Screen

Menu name Subjects Options Physically in the set
Picture Sharpness inmenu | Yes Sharpness in picture menu
No Sharpness not in picture menu
Tint in menu Yes Tint (normal warm cool) in picture menu
No Tint (normal warm cool) not in picture menu
CTl Yes CT! enabled
No CTI disabled
Subtitle Squeeze Yes Subtitle squeeze enabled (moves subtitles upwards in case they would fall
No of the screen)
Subtitle squeeze disabled
Digital Options 100 Hz Only 100Hz is possible
Digital Scan Only 100Hz and Digital scan is possible

100Hz and Digital scan and Natural motion is possible

Demo mode; active areas are coloured in a black and white picture

Demo mode; fower part is digital scan + natural motion / upper part is only
digital scan

PCS 91192 GB
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9.1.4

Through-starting via self-ascillation (from the 2" 50Hz cycle
up to take over by the control loop) (Fig. 9.2)

Self-oscillation takes place as long as the secondary voltages
are still not too low in order to allow the control circuit to work
(so that it can still not be adjusted back).

- Immediately after starting up a linear increasing current
flows through primary winding 5-1 which can never be
higher than hfe x Ib.

- At the moment that this point is reached the primary
winding 5-1 will hold its voltage as a result of which the
impedance of the primary coil will start to drop. As a
result of this the voltage over primary winding 5-1 and
over the positive feedback winding 8-7 drops. The
positive feedback current, the base and, as a result of
this, the collector current of switching transistor TS7302
also drop, resulting in this starting to reverse.

As a result of this pin 8 of the positive feedback winding
becomes negative. The base voltage of TS7302 drops,
the collector voltage increases, the positive feedback
winding and the base voltage become more negative as
a result of which TS7302 reverses more quickly

(once again an avalanche effect, but now in reverse).

- Now that TS7302 is reversed, all energy which was
stored in the transformer is supplied to the load.
Because the secondary flows want to and can continue to
flow (secondary diodes are conducting), the voltages
reverse over the secondary windings and as a result of
this the voltages over the primary windings also reverse.
As a result of this the capacity on pin 5 of the transformer
can charge up C2305 to the peak value of 900V
(300V + (Vsec x n)).

- Atthe moment that all energy has been transferred from
the transformer to the load, a resonance takes place
between the primary winding 5-1 and C2305.

- If, during the resonance, the voltage over the primary
winding 5-1 becomes positive, the voltage on the positive
feedback winding 8-7 will also become positive. As a
result of this the switching transistor will again start to
conduct. This results in the voltage on the positive
feedback winding 8-7 becoming high and the switching
transistor again starts to conduct.

- This process repeats itself as a result of which the
secondary voltages are built up more and more until the
control loop, which provides the stabilization of the
SOPS, comes into operation {see pulse width controller).

N.B.: '

- Self-oscillation can also take place if the control circuit is
faulty.

- Disconnecting pin 5 of the opto-coupler IC7301 and then
carefully increasing the mains voltage using the VARIAC
can be handy for fault tracing. As a result of this the
SOPS is forced to continue running in self-oscillating
mode.

9.1.5

9.1.7

Building up and maintaining the -5V on pin 7 of the
transformer (continuous process) (Fig. 9.2}

In order to be able to quickly switch off switching transistor
TS7302 and thus avoid its dissipation, -5V is applied to the
base of TS7302 when switching off. The stabilization of pin 7
of the transformer is explained here.

- When switching transistor TS7302 is conducting, pin 8 of
the transformer has +12V. Because 68328 and D6327
now start to conduct, energy can be passed on from the
source to the load. The output voltage over R3305 is
stabilized exactly at -5V by the Zener -(5V6-0V6) via the
5V6 Zener and D6328 and the 0V6 of the BE of TS7300.
R3343 and R3337 limit the current through transistor
TS7300.

- During the reversal of switching transistor TS7302 the
voltage on pin 8 of the transformer drops to -36V.

D6327 and DB326 reverse and energy is no longer
delivered to the load.

Stopping switching transistor TS7302 from conducting
(Fig. 9.3)

The amount of energy which has to be pumped into the
transformer has to be determined by the amount of energy
which the load requires. In order to control this the pulse
width controller on the secondary side makes the photo-diode
in the opto-coupler conduct at just the right moment, as a
result of which the switching transistor is ultimately reversed.
This works as follows:

if the photo-diode on the secondary side starts to conduct,
the photo-transistor on the primary side of the opto-coupler
also conducts. As a result of this TS7310 starts to conduct,
causing TS7311 to conduct. As a result of this the base of
switching transistor TS7302 becomes connected to -5V via
L5302 and R3306. A short and simultaneously very strong
negative base current then flows as a result of which TS7302
reverses quickly and dissipates as little as possible. The
quick ‘drawing empty' of a transistor with a negative base
current is called 'hoilowing'.

During the reversal of switching transformer TS7302 there is
a positive pulse on pin 5 and, due to this, also on pin 9 of the
transformer. During this positive pulse TS7304 conducts as a
result of which it is ensured that TS7310 and thus TS7311
also remain conducting. As a result of this TS7302 definitely
remains in reverse when the high voltage is present on its
collector.

Diodes D6305 and D6333 serve to protect transistors
TS7304 and the opto-coupler.

Pulse width controller (Fig. 9.3)

Switching transistor reversed, energy to the load

As long as switching transistor TS7302 is reversed there is a
negative pulse on pin 12 and pin 14 of the transformer.

The negative pulse on pin 14 charges C2312 negatively via
D6315 and R3317 (negative charging current la). As a result
of this TS7305 reverses and no current flows through the
diode of the opto-coupler. The secondary windings now
deliver energy to the load.

Switching transistor conducts, energy in the transformer

As soon as all energy has been passed from the transformer
to the load (secondary flow then becomes zero) the polarity
of the voltages on the transformer reverses

(see self-oscillation). Switching transistor TS7302 now starts
to conduct and on pins 12 and 14 of the transformer there is
now a positive voltage and on pin 22 a constant negative
voltage.



Two current routes are created:

- Because pin 12 of the transformer is positive, D6313
and D6314 conduct and C2312 is charged up positively
from its negative voltage (positive charging current Ig).

- The +16V output voltage is measured directly via
TS7303. Because the voltage on pin 22 is now negative
D6318 does not conduct as a result of which the base
of TS7303 forms a direct reflection of the +16V output
voltage via R3310, R3311 and R3312. For example,
with an increase of the +16V the base will increase less
than the emitter of TS7303, as a result of which TS7303
conducts more and thus generates a larger current
(positive charging current Ic). Therefore, using R3311
the output voltage can be adjusted to +16V {(so long as
the switching transistor TS7302 reverses, pin 22 of the
transformer is positive, D6318 conducts and the base
of TS7303 lifts. Therefore this control only works as
long as switching transistor TS7303 is conducting).

These two positive charging currents charge C2312

positively. As soon as the voltage on the base of TS7305

becomes higher than 1V2 TS7305, starts to conduct.

The diodes and, due to these, the photo-transistor of the

opto-coupler, conduct, as a result of which switching

transistor TS7302 starts to reverse.

9.1.8

Load increase

With increasing load, the +17V and the -17V drop:

- Because the +17V wants to drop the base of TS7303
will want to drop by approximately half with regard to
the drop of the emitter of TS7303. As a result of this
TS7303 is driven less open, resulting in the positive
charging current I¢ decreasing.

- Because the negative pulse of pin 14 decreases when
the output voltages are dropping, the negative charging
current Ia will also decrease. However, due to the
TS7303 control the power supply is correct
immediately, as a result of which more energy is
pumped into the transformer. As a result of this pin 14
again becomes more negative, causing the negative
charging current I4 to increase again.

- The positive charging current Iz will remain constant
because that is only related to the level of the primary
voltage 300V (see mains voltage variations).

Due to the increased negative charging current la, C2312

becomes charged up more negatively and due to the

decreased positive charging current I, C2312 will be
charged up less quickly. Due to these two mechanisms it
takes longer before C2312 reaches the 1V2, as a result of
which TS7305 is switched later. As a result of this the
switching transistor is switched off later and more energy is
pumped into the transformer. As a result of this the load
increase is compensated.

9.2

9.2.1

Mains voltage variations

When the mains voltage becomes lower, the positive vol-
tage on pin 12 also becomes lower (thus lower than 10V).
As a result of this the positive charging current s becomes
smaller, as a result of which it takes longer before C2312
reaches the 1V2.
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When the mains voltage becomes higher, the positive
voltage on pin 12 becomes higher as a resuit of which
C2312 charges up more quickly. As a result of this the duty-
cycle reduces (T-on becomes shorter if T-off remains the
same). In order to limit this duty-cycle when the mains
voltage becomes too high the current path Ig receives and
additional current path via Zener diode D68321 when the
input voltage is too high. In this way there is an additional
charge on C2312, as a result of which this charges up more
quickly and the switching transistor switches off more
quickly. The maximum duty-cycle is limited in this way so
that the maximum power in the event of over-voltage can
not then become greater than for nominal voltage.

Standby (Fig. 9.3)

if the set is switched to standby the 'St-By-INFO' is set low
by the standby-uP (active low). As a result of this TS7312
reverses in standby, as a result of which TS7306 conducts
via the +5STANDBY supply voltage, R3341 and D6317.
Therefore, the diode of the opto-coupler conducts
continuously in standby and the 'Audio power Supply' is
completely adjusted back to OV output voltage. In standby
the photo-diode continues to be supplied by the
+5STANDBY via D6316.

Protections (Fig. 9.3)

When a fault is detected on the 4 x 15W sound power am-
plifier panel, for example because the +16V or the -16V is
too low or too high), this panel makes the 'DC PROT"' line
high {+5V). As a result of this TS7306 will conduct and
adjust the power supply completely back (same principle as
in standby).

D6316 ensures at the same time that switching transistor
TS7302 does not become faulty if the positive voltage is not
present on pin 12. The photo-diode is then supplied with
the +5STANDBY.

As long as the +17V is greater than 19V4 then, via D6311,
R3318, D6331 and D6308, transistor TS7306 will conduct
and the power supply will be adjusted back to QV.

Changes to the power supply section of the large
signal panel

Semi-standby mode

For the main supply on the large signal panel it is the
intention that in certain conditions the set can be placed in
the semi-standby mode, for example as in EPG mode.
This means that the power supply works completely but
that the series switch is switched off so that the line stage
does not operate. The switching on or off of the series
switch takes place from the SSP panel via the 'SLOW
DOWN' line. This semi-standby principle existed already in
MD2.1 (i.e. when starting up the set the series switch must
initially be open), but for MD2.2 there are a number of
changes which have been made in the power supply
section.

TS7302 conducts, therefore
energy into the transformer

T57302 reverses, thus
energy to the load

Cc2312 positive charging current negative charging current
laas aresult of Usec | O present Usec 1a C2312 charged up less negatively
Iz as a result of Uprim | present 0 Uprim , I8, C2312 charged up positively more quickly

ic as aresuit of Usec | present 0

Usec Ic C2312 charged up positively less quickly
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Degaussing circuit (only for EPG)

Principle

When changing over from standby to semi-standby in the
EPG mode then the degaussing will not work correctly
because people can be frightened by unexpected
degaussing. To avoid this the degaussing may only take
place if the mains voltage is switched off completely and
then back on again. For this purpose the control of TS7507
is adapted for sets with EPG.

Operation

When switching on the degaussing switch, TS7505 is
triggered via winding 5-6 of the transformer L5550 and
TS7515 so that the degaussing can start. C2514 changes
up via R3532. When, after this, C2514 is sufficiently
charged up (this is determined by D6514), TS7513 and, as
a resutt of this TS7514, will start to conduct. Once TS7514
is fully conducting, TS7512 will continue to conduct and, as
a result of this, TS7514 will again continue to conduct
(TS7512 and TS7514 together form a thyristor function})
until the mains voltage is completely switched off.

Because TS7512 now remains conducting, the base of
TS7515 remains high so that this continues to be reversed,
with the result that TS7507 remains switched off until the
mains voltage is compietely switched off.

The number of windings on the transformer is increased so
that even in standby the 'thyristor' TS7512-TS7514 remains
operational. As a result of this, switching the degaussing
back on is only possible after C2514 is sufficiently charged
up, in other words after switching off the set.

924

Changes to the primary side for reduced standby power
(only for MC44604) (Fig. 9.4)

Introduction

In order to reduce the dissipated power in standby
(without degaussing) (< 2W) a new control IC has been
selected, namely the MC44604 instead of the MC44603
(the power supply with the MC44603 consumed 3.75W in
standby). This new IC has an integrated 'optimalized
standby function'.

Higher burst frequency (the number of burst periods per
unit of time)

In order to reduce the dissipated standby power the under-
voltage level of IC7520 is increased only in the standby
mode, as a result of which the burst frequency

(the number of burst periods per unit of time) is increased.
This is done as follows:

In standby the Ve of IC7520 increases via R3528 to the
level Vth. As soon as Vth is reached the IC starts operating
and generates control pulses. The power supply will now
start up. Because the start-up circuit is unable to deliver
sufficient current, the Vec is normally taken over by the
take-over winding 9-8 of the transformer. However, in stand-
by mode the power supply is adjusted back so much that
the take over is insufficient and the Vee sinks immediately.
As soon as the Vce arrives below the under-voltage level
the IC, and thus the power supply, will be switched off
again and the Vcc will increase via R3528. Because with
the MC44604 the under-voltage level is increased only in
the standby mode, the number of burst periods is increased
per unit of time. The frequency at which the power supply
tries to start up during the burst is the same as that of the
MC44603 and the same as that in normal operation

(the power supply is an FFS (Fixed frequency Supply),

in other words it alsc runs at approximately 40 kHz in
standby mode).

Other changes to the primary side for reduced standby

power for the MC44604

- R3528 is increased for the MC44604 as a resuit of
which the dissipation in this resistor is smaller. In order
to ensure that the start-up time is the same as before
the C2525 is smaller for the MC44804.

- Because the C2533 (voltage on pin 11 determines the
duty-cycle) is smaller for the MC44604, the duty-cycle
is built up more quickly as a result of which the
slow-start runs more quickly. As a result of this the
burst period (the time that the power supply tries to
start up in standby) is shorter, as a result of which the
power supply itself works more efficiently
(less dissipation losses in the power supply itself).

Changes to the secondary side for the reduced standby
power (only for MC44604) (Fig. 9.5}

Place MC44604 in standby mode

The MC44604 must receive a sign in order to enter the
standby mode with reduced burst frequency. Pin 15 of
IC7520 is used for this. As soon as the input current on pin
15 is greater than 35 mA then IC activates its standby
mode.

In order to create this current surge a change has been
made to the secondary side of the main power supply.
When the STANDBY signal is low (active), TS7589 will
reverse as a result of which the full +5STANDBY power
supply suddenly arrives on the positive side of C2590.
C2590 is unable to follow this rapid change and drives
TS7588 into full conductance as a result of which a large,
brief current starts to flow through the photo-diode of
TS7556 (opto-coupler). As a result of this a brief, strong
current peak which flows to pin 15 of IC 7520, is generated
on the primary side and the MC44604 activates its standby
mode.

Maintaining power supply in standby mode for a power
supply with the MC44604

Because C2590 charges itself up as soon as the standby
mode is activated, at a given moment TS7588 will start to
reverse. Because TS7591 only conducts continuously in
standby mode (only in the standby mode is the
+5STANDBY power supply on the base of TS7591 via
R3586 and R3598), a current can only still flow through the
diode of the opto-coupler via D6592 and TS7591 to earth.
This current is large enough to maintain the standby state.
Because TS7591 also conducts during the 'burst' (the time
that the power supply tries to start up in standby) the power
supply is adjusted back even harder during the 'burst’. As a
result of this the ‘burst’ will not last as long.

Stable +58TANDBY with the MC44604

In order to prevent that the +5STANDBY becomes too low

in standby mode as soon as the input voltage of the voltage

stabilizer IC7560 is at the lowest point (as a result of which
even a POR could be generated), a few changes have
been implemented for the power supply with the MC44604:

- Due to the higher burst frequency the ripple on the
5S8TANDBY is smaller. As a result of this the smoothing
capacitor C2571 can be smaller.

- De561 has been replaced by a type with a low forward
voltage (0V2), as a result of which less voltage loss
occurs.

- The transformer has been examined again in order to
obtain improved efficiency in standby mode.
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In this way it is ensured that the input voltage of the voltage
stabilizer IC7560 is always large enough to create the
+5STANDBY.

Changes for normal operation with the MC44604

- D6550 is added to protect the power supply if the
+5STANDBY fails. If the +5STANDBY faifs, the STAND-
BY signal drops out as a result of which TS7592 starts
to reverse. As a result of this thyristor TH7590 starts to
conduct as a result of which the voltage over C2561
and C2571 will become too high. Zener D6550 has
been added in order to protect these capacitors. At the
same time this Zener ensures that the power supply is
adjusted back to its maximum. The power supply will
start up again, be adjusted by the maximum again,
etc.— hick-up mode.

- Because more energy is demanded from the +8V6
power supply in the MD2.2, the +8V6 voltage stabilizer
IC7569 is a type which only requires low over-voltage
in order to be able to generate a stable +8V6
(a so-called 'low drop' type).

Primary over-voltage for the MC44604 (Fig. 9.4)

Over-voltage detection for the MC44604

For the MC44603, over-voltage detection takes place via
the Vce input of the IC. In the MD2.2 for an MC44604 the
separate OVP input is used on pin 6 of the IC. Since the
Vee depends too much on the mains voltage (+300V DC)
and the load, it is possible that at high load large peaks
arrive on Vee as a result of which the OVP is triggered.
Therefore, the voltage on winding 9-8 of the transformer is
detected via a clamp circuit and a divider (D6548, R3548
and R3549). Only if pin 6 becomes higher than 2V5 will the
power supply go into protection (hick-up mode).

Operation at increased input voltage (+300V DC)

In order to obtain a more constant output power as a
function of the mains voltage, R3529 is added between the
+330V DC and the current sense pin 7 of the IC. This sets
a DC component which is dependent on the level of the
+300V DC on the current sense input at the top of the
current sense voltage, such as that which is measured on
the source of the TS7541 FET-link. As soon as the +300V
DC increases the complete current sense signal is raised a
little on pin 7 as a result of which the T-on decreases by a
constant value.

Video processing

9.3

9.3.1

PALplus (fig. 9.6)
Introduction

With 16/9 sets, the PALplus module takes care of both the
vertical conversion and also the improved separation
between luminance and chrominance.

The module receives the 8 bit Y, 2 bit U and 2 bit V signals
from the A/D convertor in the Feature Box. After the
PALplus decoding, the signals again go via the Al panel to
the Feature Box, where the 50 Hz picture is conyerted to
100 Hz. Control is provided by the snertbus of the
processor on the Feature Box. The PALplus module, the Al
PCB and the Feature Box are connected by a series of
timing signals.
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General operation

The MACPACIC (Motion Adaption Colour Plus And
Control IC) is controlled by the snertbus. The most
important

function of this IC is to take care of the separation between
luminance and chrominance if MACP is used in the
transmitter. The MACPACIC uses both the direct Y, U and
V and also those stored in MEM1.

MEM4 is an extra working memory.

The processed picture information is written to memories
MEM2 and MEM3.

The VERIC (Vertical Reconstruction IC) reads Y, U and V
from memories MEM2 and MEM3 and once again makes a
picture of 574 lines from the 430 picture lines by means of
the 144 helper lines. This IC is monitored by the
MACPACIC which generates a number of clock and sync
signals for this.

The module input and output are 16 MHz. The module
operates at 32 MHz.

Motion Adapter Colour Plus

The MACPACIC sees to separation of chrominance and
luminance if MACP (Motion Adaption Colour Plus) is used
in the transmitter. Because of this, the picture is free from
chrominance and luminance crosstalk.

The first raster is written to memory MEM1. When the
second raster is presented directly to the MACPACIC,
MEM1 will be read out causing both rasters to be present at
the same time at the MACPACIC input.

MACP can be used independently of the picture mode, i.e.
also with 4/3 transmissions.

Film mode

In the film mode, 50 rasters are made of the 25 pictures in
the transmitter. There is no time difference between the
successive even and odd rasters. Because of this,

the picture information of line N in the even raster will be
nearly identical to that of line N in the following odd raster.
The chrominance of line N in the first raster is in phase
opposition to the chrominance of line N+312 in the second
raster. In the receiver, addition of the even and odd rasters
will thus produce a Y signal which is free from
chrominance. Because of this, no further suppressions of
the chrominance

at 4.43 MHz are required in the Y channel.

After the PAL demodulator, frequencies around the

4.43 MHz in the Y signal give a U and V component which
is in phase opposition for the lines N and N+312. Addition
of two successive rasters in the U and in the V channels
will eliminate this colour component.

These operations are termed FCP (Fixed Colour Plus),
which produces the same resuit as a comb filter.

Camera mode

In the camera mode, unlike the film mode, there is a time
difference between the successive even and odd rasters.
This time difference causes differences in the successive
rasters, especially in content, with fast-moving pictures.
The aim will always be to switch over to FCP as far as
possible since this gives the best picture quality. This is
only possible however if there is almost no difference in
picture information with the successive rasters.
Accordingly a movement detector is built into the decoder
and this determines for each small part of the picture
whether any movement is present. Memory MEM4 is used
for this.

With pictures where there is little movement, indicated by
the movement detector, switchover to FCP occurs.

1)
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With fast-moving pictures the bandwidth of the Y signal is
limited to 3 MHz, because of which the chrominance is
removed at 4.43 MHz. The resulting ¥, U and V are written
by the MACPACIC to memories MEM2 and MEMS3.

Vertical conversion

To reproduce a 16/9 picture in a 4/3 format the 574 picture
lines are converted to 430 lines in the transmitter. Because
of this, picture information is lost, and without correction
this leads to reduction in the vertical resolution.

To be able to make good this loss in vertical resolution, the
lost' Y information is AM modulated on a 4.43 MHz carrier
wave with the same phase as the U signal and is processed
in the black bars above and below the picture.

The 72 lines in the black bar above the picture contain the
‘lost’ information of the upper half of the picture. The 'lost'
information from the lower half of the picture is to be found
in the 72 lines in the black bar betow the picture. These
lines with modulated 'lost' information are also termed
'helper lines'.

The VERIC will once again make a picture of 574 lines from
the 430 picture lines.

A ‘reconstruction’ takes place for the Y signal, in which use
is made of the 144 helper lines. Since no helper signal is
present for U and V, these are determined by 'interpolation'.
When the upper half of the picture is processed, the helper
lines are routed to MEM2 and the picture to MEM3. For the
processing of the lower half of the picture, the picture goes
to MEM2 and the helper lines to MEM3,

Writing to these memories is done by the MACPACIC,
readout being carried out by the VERIC.

In film mode, a complete picture is present after two rasters
and because of this the conversion will take place for each
picture.

in camera mode because of the time difference between
two successive rasters there is a difference in picture
content because of which conversion must be carried out
for each raster. The helper lines are then composed
differently and the use of the memory will therefore also be
different.

Transparent mode

With a non-PALplus transmission, luminance and
chrominance are switched through in the MACPACIC.
The top and bottom picture halves are routed respectively
into memories 2 and 3. The VERIC then sees to it that the
information for the even and odd raster is read in the
correct way.

Detection

To be able to recognise when this extra PALplus
information is present in the video signal and to be able to
detect and demodulate this correctly, some extra
information is also added.

Line 23 therefore contains no picture information but does
contain some signalling bits such as:

- camera or film mode

- MACP used

- helper lines present.

These bits are detected by the MACPACIC.

This line also contains a reference burst with the correct
amplitude, DC and phase for the helper lines.

Line 623 contains the reference level for white and black.

-
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94.1.2

94.2

Remarks

With a PALplus set, the chrominance IC TDA9144 is used
instead of TDA9141 or TDA9143.

The helper lines with Y information modulated at 4.43 MHz,
are demodulated in the PAL demodulator and multiplexed
in the Y signal. Since information which comes out below
the back level is present here, the blanking in the IC has
been adjusted.

The chrominance IC TDA9144 generates line 22 which
contains the references for the black level and the DC level
of the helper lines. Some filters in the IC, both in the
luminance and in the chrominance channel, are if
necessary switched off with PALplus.

There is no PALplus recognition within the TDA 9144,

This means that all PAlLplus functions from the
microprocessor must be indicated via 12C.

The microprocessor in turn receives PALplus recognition
information from the PALplus module.

The MACPACIC generates the 16 MHz and the 32 MHz
clocks. The phase between these two clock signals is
adjusted by S5100.

All processing operations in the PALplus module are digital.

CRT & Scavem

Power limiting of the RGB amplifiers

Introduction

The RGB output amplifiers are identical to those used in
the MD 2.1, though in the lowest segment of the MD2.2,
the RGB output stages are no longer fitted with heat sinks.
To ensure that the dissipated power, which is produced
chiefly at high frequencies, remains within the limits of
these output stages, an extra circuit is added. In case of
consumption greater than 3.6 W (measured via R3373),
this circuit will reduce the definition of the picture. This
causes the current consumption of the output stages to fall.
In practice, this power reduction circuit will only be
activated in case of a picture with a great deal of noise.

Circuit

The power consumed by the output ICs is detected across
resistor R3373; this is fed to TS7374. This is an amplifier
with an amplification factor of -1.

The collector voltage of TS7374 is thus equal to the voltage
measured across R3373.

If the collector voltage of TS7374 rises, then TS7377 will
conduct more and the collector voltage of TS7377 falls.

In case of current consumption higher than 18 mA (3.6 W),
the collector voltage of TS7374 becomes greater than 6 V,
the collector voitage of TS7377 becomes lower than 114V
and because of this, TS7338, TS7348 and TS7358 start to
conduct.

When these transistors conduct, a capacitance is placed in
paraliel with the input signal, causing the picture definition
to be reduced and the current consumption, and thus the
dissipation too, to fall once again.

Improved SCAVEM

To improve Scavem operation, a larger current of about
1 A pp is sent through the Scavem coil. To achieve this,
the amplification of the output stage is adjusted

(R3408 200 ohms instead of 100 ohms) and the output
transistors TS7414 and TS7415 are changed to power

transistors (BD139, BD140).
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95.2
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9522
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Luminance Transient Processor (LTP) (fig. 9.7)

Introduction

In the MD2.2, the LTP IC TDA9177 may optionally be added
in front of the video control IC TDA4780. This IC is I12C
controlled and carries out some corrections to the Y signal.
These are:

- smart peaking

- step improvement

- noise suppression

Functional description

The input signals

The input signals are formed by YUV on pins 5, 9, 7 and a
sandcastle on pin 1. The output signals are YUV on pins 20,
16 and 18. The U and V signals are delayed according to the
corrections te the Y signal.

Smart peaking

Smart peaking is a circuit which only applies peaking to small
signal changes; because of this, details in the picture can be
seen more clearly. The extent of peaking and the signal
amplitude to which smart peaking operates, can be adjusted
via 12C. With large signal amplitudes (e.g. with black-white
transitions) there will be less peaking to avoid unwanted
shadow effects. When the LTP is used, the software peaking
of the Feature Box will be turned off but the hardware
amplification continues to operate.

Step improvement

This provision ensures than black-white transitions are made
even steeper. The result of this is that the picture gives a still
sharper impression.

Noise suppression

The LIMERIC in the Feature Box determines the noise level
in the picture and appraises this by means of the noise figure
which is passed on via I?C to the microprocessor. On the
basis of the noise figure, in addition to the degree of noise
suppression in the LIMERIC and the degree of DNR, the
degree of peaking together with the 'steepness' and the
‘coring’ in the LTP is now also reduced in proportion with the
rise in the noise figure. Because of this, even better noise
suppression can be arranged.

Chrominance notch filter

As well as a chrominance-free Y signal, the COMB filter also
produces a few unwanted residues in the vicinity of 4.43
MHz. These residues can be clearly seen when there are
sharp colour transitions. To suppress this interference, a filter
is fitted between the Y output of the COMB filter and the input
of the chrominance IC (IC 7352). This filter is switched on
together with the COMB filter. As soon as the COMB filter is
switched on (COMB ON/OFF is high), TS7396 will then
conduct and the LC circuit (C2351, C2352 and L5382) is
switched on. This LC circuit gives an extra 6 dB of
suppression at 4.43 MHz.

9.7

9.7.1

9.7.2

Transparent OSDs and menus (fig. 9.8)

Introduction

In the first instance, the operating menus of GFL and MD2.1
consisted of a menu block with a background colour and
printed on it the menu text in a foreground colour. With the
menus of the MD2.2, the menu block with background colour
is replaced by a block in which the main picture is displayed
attenuated and the menu text is shown in white on it. With the
so-called 'Blending' circuit it is possible to display these
so-called ‘transparent operating menus' on the screen.

To produce these menus, a number of control signals are

required, such as the RGB signals and the Fast Blanking.

These four signals were hitherto sufficient to be able to

display a menu. However, for the transparent operating

menus an extra timing signal is required, namely the

COR-NQT signal. The signals are now used as follows:

- At the time that the 'menu block' is written, the TXT-IC
produces a low on the COR-NOT line. At that time the
blending circuit will ensure that if a specified beam
current is exceeded, the contrast is reduced via the beam
current limitation in the video controller TDA4780. By only
reducing the contrast with effect from a specified beam
current, darker picture sequences are displayed
unaffected so as to prevent these disappearing
completely below the black level.

- However, when text is to be displayed in a menu biock,
the Fast Blanking information is used to switch off the
blending circuit again. Because of this, the contrast is not
reduced only where the text is shown in white.

Blending circuit

The blending circuit is located on the TXT +control panel.

If we assume in the first instance that there is no menu

(COR-NOT line is high), then TS7453 conducts and TS7454

is in the blocking state. Because of this, TS7455 conducts in

such a way that TS7457 blocks sufficiently to ensure that the

Vour can follow the Vec: via the BE of TS7459 and the BE of

TS7458. At the time the menu appears, the COR-NOT line

will become low and TS7454 will conduct. The resistor

division R3445 and R3443 now sees to it that the base of

TS7455 is set to 2V8.

- Aslong as Vecl < 2V8, Vour follows the Veci via the BE
of TS7459 and the BE of TS7458. This applies to the
darker picture sequences and so these are not
attenuated.

- Ifavoltage increase to above 2.8 V occurs, the base of
TS7455 will only partially rise (due to the voltage division
R3443, R3444, R3445). This only partial voltage rise is
passed through the BE of TS7455 and the BE of TS7457
to the Vour. Because of this, the Vour will rise less
strongly only if the Vec is greater than 2V8 (lighter
picture sequences). This results in a reduction in contrast.

In other words, the DC setting of the base of TS7457 governs

the changeover point of the contrast reduction (and thus the

brightness at which the contrast reduction must begin with
transparent menus).
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PIP in front of TXT in a set with blending circuit

In a set without transparent OSDs and menus (MD2.1), it is

desirable to have the PIP card always in the foreground

(and thus in front of the menus, in front of the OSDs and in

front of the TXT). This is done in MD2.1 via the TXT-KILL line

and TS7518 {in PIP-mode TXT-KILL is high causing the

FBL-TXT to be short-circuited (deactivated) via TS7518).

In a set with transparent OSDs and menus (MD2.2), the PIP

card is placed in the background so that the PIP card is

viewed through the transparent OSDs and manus. Only in the

TXT mode is it desirable to have the PIP card in the

foreground. For this the circuit round TS7221 has been

added to the FBL-TXT line on the TXT+control panel. C2220
is chosen so that TS7221 passes the FBL-TXT signal to the

TXT-ENABLE only in the TXT mode and not in any other

modes.

- Onlyin the TXT mode is the FBL-TXT line constantly high
so that C2220 is charged and TS7221 conducts
constantly. The FBL-TXT is passed to the TXT-ENABLE
and therefore with PIP the FBL-TXT is short-circuited via
the TXT-KILL (PIP in front of TXT).

- In all other modes (e.g. OSDs, menus and TXT-mixed
mode), FBL-TXT is not constantly high. Because of this,
C2220 is not sufficiently charged so that TS7221 is
constantly in the blocking state. Because of this, the
FBL-TXT is not passed to the TXT-ENABLE so that with
PIP, the FBL-TXT cannot be short-circuited via the
TEXT-KILL (PIP behind OSDs, menus, mixed mode).

Automatic Aspect Ratio Adaption (AARA)

Introduction

With certain wide picture transmissions, the WSS bit
(Wide Screen Signalling bit) is not included with the
transmission. This applies to transmissions in 22/9, 16/9 or
14/9 format.

The customer on the reception side is then faced with a
picture where the format is not correctly adjusted (black
bars). This can then only be corrected by operating the
picture format button on the remote control.

AARA now provides automatic adjustment of the picture
format.

Operation

The software in the Feature Box contains a 'black bar
detection algorithm'. This black bar detection looks to see
whether black bars are present at the top or bottom of the
picture. This is done by means of the SMARTIC.

If these bars are present for more than 22 seconds then the
picture format is corrected to a maximum of 22/9. The picture
width is adjusted by the PANIC and the picture height by the
PROZONIC/MELZONIC.

Black bar detection operates independently of the operating
software of the set.

Black bar detection can be overruled by:

- the WSS bit

- by an external 16/9 status on a scart input

- by adjusting the picture proportions manually

This function is implemented independently by the software in
the Feature Box. -

Audio processing

9.9

9.9.1

992

Audio amplifier
Introduction

For the MD2.1 sets we had different versions:

- Non Dolby fighter version

- Non Dolby horn version

- Non Dolby subwoofer version

- Dolby subwocfer version

In order to be able to delivery more audio power, for the most
expanded MD2.2 a choice can be made for a separate audio
amplifier, the so-called Audio Amplifier module. For this the
audio power supply has to be stronger, as a result of which a
stronger power supply unit - the so-called 'Audio Power
Supply' - is used. As a result of this we have one additional
version in the top MD2.2 sets:

- Top Dolby subwoofer version 4 x 15W.

Block diagram of the Dolby subwoofer version (Fig. 9.6)

The audio signals Surround, Left, Right and Centre originate
from the Dolby Audio Module. The power of the output ampli-
fier is 15W per channel.

On the LSP the output amplifier in a Top Dolby subwoofer

version is only used for amplifying the surround-sound signal.

This has the advantage that a separate channel is provided

for both L and the R surround. Because the output signal

from the amplifiers is at a DC level of +14V, the outputs are

AC coupled to the surround loudspeakers.

On the Audio Amplifier Panel the amplifiers are localized for

the Left, Right, Centre and Subwoofer signal.

- The signal which is intended for the subwoofer is a mono
signal (L and R are added), because the low frequencies
are not direction sensitive. The higher frequencies are
filtered out from 270 Hz. The DBE circuit which was
previously on the LSP, has now been mounted on the
Audio Amplifier Panel. This DBE (Dynamic Bass
Enhancement) circuit provides an improvement in the low
tone reproduction which is supplied to the subwoofer.
The lower half of IC7740 is used for amplifying the
subwoofer signal.

- The L and R signals are amplified in the 2 upper halves
of amplifiers IC7740 and IC7750. The L and R signals
both run via a 200 Hz filter to the internal squeeters which
provide the stereo effect, or directly to the internal
loudspeakers. In the latter case the input of the
subwoofer amplifier is also connected to earth.

- The Centre signal runs via a high-pass filter at 310 Hz
and the lower half of amplifier IC7750 to the centre
speakers at the bottom centre of the set.

The internal or external selection is determined by a switch

on the Clickfit Panel.
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Internal/external selection (Fig. 9.10)

The selection is made using a switch on the Clickfit Panel
which sends either +8V or earth to pins 9, 10 and 11 of
IC7735.

For the internal mode pins 9 to 11 (inclusive) are set low.
As a result of this all switches are in the lowest position.
For the L and R signal which is intended for the squeseters,
all frequencies lower than 270 Hz are filtered out first.
Before these signals arrive on the output amplifiers they are
initially attenuated by R3700, R3701, R3702 and R3703.
The power supply for these output amplifiers is symmetric
(+16V and -16V), as a resuit of which all outputs can be
coupled directiy to the loudspeakers. The amplification is
determined internally in the output amplifiers by means of 2
internal resistors between the input and the output.

The Boucherot filter consists of C2746, C2776 and R3746
and serves to filter out oscillations at high frequencies.

All amplifiers are almost identical, only the values of the
Boucherot filter can vary depending on the type of loud-
speaker which is used.

The subwoofer signal is a mono signal and runs via the
DBE circuit to the respective output amplifier in the internal
position.

In the internal position the subwoofer signal from the output
amplifier is connected to earth, as a result of which the
subwoofer is switched off. The L and the R signal is sent
directly to the output amplifiers.

The centre channel remains operational, irrespective of the
position of the INT/EXT switch.

Mute circuit (Fig. 8.10)

The sound can be muted in various ways in the output

amplifiers:

- When the supply voltage becomes smalier than +6V or
-6V, the IC will automatically interrupt its non-inverting
input. This IC therefore automatically suppresses
unwanted signals when switching on and switching off.

- The mute can also be activated externally (active low)
via the AMP-MUTER2 line, which originates from the mP.
This mute is switched off by the remote control, blue
mute, programme switching, etc.

- When switching on the mains voltage, electrolytic
capacitor 2788 forms a brief short-circuit, as a result of
which the voltage is held low at point 2, as a result of
which the IC is muted. This avoids a plop when
switching on.

Protecting the audio output stage (Fig. 9. 10)

The supply voltage of the output amplifiers is symmetrical
(+16V and -16V). Therefore the outputs from the amplifiers
are connected directly to the loudspeakers.

Therefore, during normal operation the output signal
contains no DC components. C2761 can absorb any small
fluctuations.

If one of the supply voltages now becomes too high or too
low or if DC components arrive on one of the outputs
because, for example, an IC is faulty, then TS7760 or
TS7761 will start to conduct. As a result of this a current
flows through R3760 which causes TS7762 to conduct.
The DC-PROT / STBY line therefore comes to 5V, as a
result of which the Audio Power Supply goes into protection.

9.6.6

9.10
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If the positive and the negative supply voltages reduce
simultaneously, the voltage on C2761 remains at
approximately 0OV.

On the centre signal there is a DC voltage of approximately
8V, this is on the emitter of TS7767.

When the +16V becomes lower than 11V, TS7767 and thus
TS7760 start to conduct and the DC-PROT signal will still
be activated.

In stand-by the 16V supply voltage is switched off; the DC
voltage on the centre signal is OV and TS7767 does not
conduct. The C AC signal is max. 0.5V and does not
influence the circuit.

DBE circuit

DBE or 'Dynamic Bass Enhancement' is used in order to
obtain an improved lower tone reproduction using the same
subwoofer.

- Circuit 1 adds the L and R signals (the subwoofer
requires the low information of both signals) and sends
this added signal through a low-pass filter. All frequen-
cies higher than 270 Hz are feedback intensely.

- Circuit 2 has a suppression at 70 Hz
(90 Hz for Acoustic Horn).

- Circuit 3 has a frequency-dependent feedback. At 60
Hz the feedback resistance, and thus the amplification
too is the greatest. D6720 and D6721 form a limiter if
the signals one too large. Circuits 2 and 3 together form
an amplification of the frequencies around 60 Hz.

- Circuit 4 is an invertor which 'rectifies' the signal again
before it goes to the output amplifier of the subwoofer.
By using this stage the amplification factor can still be
changed if required. At the same time R3728 and
C2728 form a filter which truncate all harmonics above
700 Hz which are caused by the DBE circuit.

Audio path on the Dolby Audio Module for Double
Window (Fig. 9.11)

The 'Double Window' feature also has consequences on
the audio section. For Double Window it applies that the
sound of the main picture (the left picture) always goes to
the loudspeakers, while the sound of the second picture
{the right picture) goes to the main headphones.
The additional headphone selection takes place by using
an additional switch SK4 and TDAS860.
SK4 provides the selection for the various audio sources,
while TDAS860 makes the selection between:
The classic headphones.
- Double Window headphones originating from an
external audio source (SK4).
- The mono signal originating from the tuner on the Full
Double Window module.
The configuration around SK1 is identical to that of MD2.1
with the difference that in the MD2.1 this switch was
mounted on the SSP and all signals required in the MD2.2
are supplied to the Audio Module via a ribbon cable from
the SSP, where the switch is now mounted.
Because SK1 is now on the Audio Module, SK4 can now
be switched parallel directly here. This HEF provides the
selection of the various audio sources for the headphones
in Double Window. SK4 is driven by 2 bits of IC7590 which
are applied via I°C.
Both HEF's are supplied with an 8V5 power supply which
comes from the SSP.
For SK1 there are two inputs for front: front L/R and front
L/L. As a result of this it is possible to place a mono signal,
originating from the front, onto beth the left-hand and the
right-hand channel.
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However, SK4 has no automatic answer to both channels

for the front input (all inputs are occupied), for a mono front

signal only the left-hand loudspeaker will be driven to full

power.

This is solved by IC7590. For a mono signal IC7590 places

the mono signal on both the left-hand and the right-hand

side. IC7590 is a TDA9860 which is also used in the GFL.

However, for the MD2.2, 3 functions of the IC are used as

additional functions with regard to the GFL (the remaining

functions are 1 to 1 identical):

- The selector switch

- The volume control: which can now no longer be
executed on MSP3410 because not all audio sources
are offered to MSP3410 for the 'Video Dualscreen’
headphones.

- The 2 control bits (pin 2, 31) for SK4.

Ultimately the input of IC7590 is sent to the headphones

amplifier.

Wireless dolby

Transmitter (Fig. 9.12)

9.11.1 Block diagram

We can recognise 3 basic blocks in the block diagram of
the transmitter:

1 EMtransmitter (1403)
The FM transmitter is a screened module which is 1°C
controlled by the main-uC of the TV:
* At program switching the incoming surround sound
signal from the Dolby Audio Module is muted
(by the dolby IC SAA7710)) to avoid plops in the
surround speakers.
% At switching off the surround mode, first the
incoming surround sound signal is muted
(to avoid plops) and then the local oscillator in the
transmitter is switched off. As the local oscillator is
switched off also the 19 kHz pilot and the 433 MHz
carrier are no longer be transmitted any more,
which is recognised by the receiver. In that case
after 15 seconds the receiver switches to standby.
% Selection between the 7 channels around the
433 MHz.
2 Audio path ,
The basic audio path contains of plug 1409, input buffer
IC7401A, a 15 kHz low pass filter L5401 (prevent high
frequencies to the compander), a compander
(IC7403 and IC7402B) and a buffer IC7404A.
3 Pilot generator
Although the transmitter transmits a mono signal,
a pilot at 19 kHz pilot is used to enable the receiver to
recognise whether the received signal is the wanted
signal. This 19 kHz pilot is generated by an 38 kHz
oscillator and a 2-divider around IC7404D/C.
Just before injection the pilot is added with the
companded and buffered mono surround signal.

9.11.2 Compander

9.11.3

9.11.4

As the transmitter is an FM-transmitter, the amplitude of the
audio and pilot signal is 'real time' converted into a
FM-sweep. Large amplitudes are converted into a large
FM-sweeps, small amplitudes into a small FM-sweeps.
Small FM-sweeps have a bad signal to noise ratio and
large FM-sweeps increase the required bandwidth.
Therefore a so called 'compander’ is used to limit the
bandwidth and to increase the signal to noise ratio of the
transmission. This compander attenuates large amplitudes
(e.g. +10 dB to +5 dB}, bypass middle amplitudes (0 dB to
0 dB) and boosts small amplitudes (e.g. -20 dB to -10 dB).
On the receiver part this correction is corrected back by a
so called 'expander'.

The basic compander configuration is given below. There is
a variable gain cell (variable resistor inside NE572) in the
feedback loop of an Op Amp {NJM). The resistance of the
gain cell is controlled by the voltage across C2408 which is
charged by the rectifier.

Pilot generation

The pilot oscillator is build around a 38 kHz tuning crystal
5403. Two inverters IC7404E and IC7404F - used as
amplifiers - are used to make a buffered 38 kHz square
wave signal.

The 38 kHz block is divided by 2 by the circuitry around the

inverters 1IC7404D and IC7404C.

- On the moment the 38 kHz block becomes 'high',
D6401 and TS7405 conduct. Via D6401 the input from
[C7404D becomes 'high'. The output of IC7404D
becomes 'low' and so the output of IC7404C becomes
'high' and keeps the input of IC7404D 'high'.

As TS7405 conducts, C2438 is charged.

- Onthe moment the 38 kHz block becomes 'low’, D6401
and TS7405 biock. By now C2438 is discharged via
R3449 as the input of IC7404C is still 'low'.

- On the moment the 38 kHz biock becomes 'high' again,
D6401 and TS7405 conduct. By now the input of
IC7404D becomes 'low' as C2438 is still 'low' and
TS7405 conduct. This 'low' on the input from IC7404D
is long enough 'low' (via D6401 it wants to become
‘high’ again), to trigger the hold-circuitry IC7404D and
IC7404C to a 'low' state.

The output is a sine wave due to the low pass filter R3450

and C2439. TS7406 is a buffer of the 18 kHz pilot

generator.

Pilot and companded surround sound adding

The buffered and companded mono surround signal is fed

to TS7410. This TS7410 has 3 functions:

- Adding the buffered and companded surround signal
with the 19 kHz pilot.

- Buffer for the surround signal.

- Low-pass filter at 60 kHz via C2435.

Before injection into the modulator input there is the

provision to align the maximum modulation (maximum FM

sweep of 75 kHz) with potentiometer 3442,

PCS 91 195 GB
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9.12

9.12.1

9.12.2

Master and slave speaker box (Fig. 9.13)
General

The master and slave speaker box can be used wireless
and wired. In case the system is used wired the cinch-plug
on the master is used as input and the system automatically
switches into the wired mode (by then as incoming signal
from the TV the amplified surround signal from the rear
speaker clickfit connector of the TV is used). Both wired
and wireless make use of the amplifier in the master box.
The slave box is a loudspeaker only which is driven by the
master box. The following main circuitries are located
inside the master box:

- Supply

- Receiver

- Amplifier

Supply

The supply consists of two conventional 50 Hz mains

supplies.

- The standby supply is built up around mains transformer
5312. This standby supply starts immediately when the
mains-switch TV-3 is switched on. By then via bridge
rectifier D6312-6315 and stabiliser TS7275 the supply
voitages V! and V2! are present.

- The main supply is built up around mains transformer
5313. This main supply is only active when the set is in
normal operation and takes over the largest part of the
energy delivery to stabiliser 7275 via D6260. In normal
operation STBY_COM! is 'high', TS7273 blocks,
TS7274 blocks, via R3316 TS7310 conducts and so
relais 5310 is energized and the switch is closed.

Different situations:

- Startup
At start up the system with mains switch TV-3, C2293
is charged but is even discharged faster via the 2
diodes D6278 and D6277. TS7272 blocks, TS7274
blocks, TS7310 conducts and so hoth supplies start up
immediately.

- Switch off
At switching off the system with mains switch TV-3,
C2293 is not discharged any more via the 2 diodes
D6278 and D6277. As a result C2293 is charged
quickly and so immediately switches off the main
supply. In this way a switch-off plop is prevented.

- STBY_COM!

In case the STBY_COM! signal becomes 'low', the
system must go into standby mode. In case
STBY_COM! becomes 'low', TS7273 conduct, TS7274
conduct, TS7310 blocks and the main supply is
switched off.

- IfSTBY_COM! is 'low' TS7265 will conduct and switch
on the red LED. If STBY_COM is 'high', TS7265 blocks,
TS7266 conducts and so the green LED is switched on.
4% STBY_COM! 'low' — receiver in standby mode,

main supply switched off, red LED
* STBY_COM! 'high' — receiver in normal operation,
main supply switched on, green LED

MD 2.21/2.22/2.23 [ 56 |

§.12.3 Receiver

9.12.3.1 Block diagram

We can recognise 4 basic blocks in this diagram:

t FErontend (1710):
Here the incoming 433 MHz aerial signal is filtered,
amplified and via a mixer converted to a fixed 10.7 MHz
IF frequency. The frontend is housed in a separate
shielding unit to minimise the local oscillator radiation.
There is an antenna connected to the input of the
frontend.

2 |E and decoder part (7710):
Here the 10.7 MHz IF signal is filtered via 2 standard
FM ceramic filters and fed to the IF FM-demodulator
IC7710. In this IF FM-demodulator the mono surround
signal is demodulated and the field strength and the
presence of the pilot of the incoming 10.7 MHz signal is
measured.

3 Audio path:
The received audio signal is filtered and expanded in
dynamic range, to correct the companding circuitry at
the transmitter side. This circuit uses the NE572
hi-performance circuit with an extra opamp. Basically
this circuit muitiples the incoming dynamic range with a
factor of 2 dB.

4 Microcomputer (7750Q):
The uC reads the position of the 7-fold channel switch,
controls the frontend via I12C and drives its mute pin.

9.12.3.2IF demodulator

To make discrimination possible between the 7 channels
that can be selected some selectivity has to made at the IF
channel. Two standard 10.7 MHz ceramic filters with
TS7707

in between are used for optimal behaviour towards S/N.
The IF-demodulator IC7710 (LA1805) has a main IF
amplifier, and a FM and AM (not used) detector.

The IF-signal comes in at pin 1 and is boosted by a very
high gain to a level where it is suitable for detection.

The detector needs a quadrature coil at pin 20.

The detected signal comes out at pin 17 and goes in again
at pin 16. The stereodecoder is used for pilot detection only
and is a classic system with a VCO (Voltage Controlled
Oscillator) running at 152 kHz which can be adjusted by
potentiometer 3721.

The AF outputs (pin 9 orfand 10) are filtered and amplified
before they are presented to the expanding circuit. The
filter 5730 is a double notch filter with filters out peaks at 19
and 38 kHz.

9.12.3.3 Expander circuit (1C7770)

The key IC is the NE572 which is used as an expander.
Via this expander, the compander function in the
transmitter side is corrected. This expander boost the high
amplitudes (e.g. +5 dB to +10 dB), bypass middle
amplitudes

(0 dB to 0 dB) and attenuates low amplitudes

(e.g. -10 dB to -20 dB}).

The circuit is in fact a standard opamp (NJM) circuit where
the input series resistor is formed by a gain cell. This gain
cell is a variable resistor that is driven by a current that is
obtained by rectifying the input current. Any variation of the
cell impedance will change the gain of the main opamp
NJM4560. Now the input of the gain cell and the rectifier
are tied to the same level. When the input signal Vin drops
by e.g. 6 dB, then the gain control current from the rectifier
will also decrease with 6 dB (factor of 2).



Therefore the total change in Vout will be 12 dB, giving in
fact a factor 2 (in dB) expansion. The detector circuit
rectifies the input signal current. The VRer for the opamp is
extracted out of the NE572 IC via proper RC elements.

9.12.3.4 Microcomputer (IC7750}

The microcontroller is a MC68HCO5 type with 1.2 kbit ROM
and 14 I/0O lines. The uC clock frequency is derived from a
ceramic resonator of 4 MHz.

The internal clock is divided down to 500 kHz internally.

The reset circuitry around TS7755 creates a POR for the

UC to assure that the uC only starts its program when the

supply voltage is stable enough. The 1C has the following

functions:

- Read the setting of the 7 position slide switch
continuously. In an internal look-up table the 7 required
frequencies for the local oscillator are stored.

The p£C controls the local oscillator in the frontend 1710
to 1 of the 7 desired channels via the |12C bus. The
output towards the synthesiser chip in the front-end is
in I2C format, however there is no real handshaking as
the synthesiser is the only device on the bus.

- In case the uC operates a channel switch, pin 11 is
made 'high' for a moment. This to prevent plops when
switching from one channel to another.

- In case the uC has detected that the receiver 1710 has
received an incoming signal which is under the
threshold level for more than 80 seconds, than pin 11 is
made 'high' constantly.

9.12.3.5 MUTE signal

The MUTE signal on pin 5 of plug 1791 is 'high' in one of

the following possibilities (OR-function):

- Incase the 10.7 MHz field strength at the input of the
IF-detector IC7710 is not strong encugh. By then pin 8
of the IF-demodulator IC7710 and so - via D6710 - the
MUTE signal becomes 'high'.

- In case the 19 kHz pilot-tone is not detected, pin 7 of
the IF-detector IC7710 and so via D3710 the MUTE
signal becomes 'high'. Even though the transmission is
mono, this pilot tone is used and detected just to
recognise that the received signal is the required signal.

- Incase the uC operates a channel switch, pin 11 is
made 'high' for a moment. This to prevent plops when
switching from one channel to another.

- In case the uC has detected that the receiver 1710 has
received an incoming signal which is under the
threshold level for mare than 90 seconds, than pin #1 is
made 'high' constantly.

This MUTE signal is used for:

- Direct muting of the AUDIO signal at pin 2 of 1791 via
mute circuitry TS7784 and TS7789. These transistors
are connected inverse (collector and emitter are
changed), but the functionality is the same. In case
MUTE is high, the base-collector diode conducts and
short the AUDIO signal via the emitter to the collector.
In this way a better MUTE behaviour is obtained.

- Further this MUTE signal is fed to the circuitry which
drives the STBY_COM! on the amplifier module.
In case the MUTE signal is 'high' for more than 15
seconds, the STBY_COM! becomes 'low' and the
receiver is switched to standby mode (see wireless
mode).

9.12.4 Amplifier

This module can be used in two modes:
- Wireless mode
- Wired mode

9.12.4.1 Wireless mode

The amplified surround audio signal at the clickfits
(diagram H2) can also be wired to the master box.

The input from the receiver is present at pin 2 of connector
1262 and fed via the emitter of TS7268 to the input of the
amplifier. This signal can be connected to ground by
T57269 in case the STBY_COM! signal 'low' is. Pin 5 of
1262 is the mute pin.

When the MUTE is 'high', TS7270 conducts and pin 3 of
comparator {C7262A becomes lower as the Vrer at pin 2
{(4V6). As a result C2280 discharges via R3280. In wireless
mode, the Vrer at pin 6 of IC7262B is 6V, and so it takes
15 seconds before pin 5 becomes lower as pin 6 of
IC7262B. So in case the mute from the receiver is active for
15 seconds, by then the STBY_COM! will become 'low' and
will switch the system to standby.

9.12.4.2 Wired mode

In case of wired use the switch in the cinch connector is
open and so the supply voltage for the receiver at pin 3 of
1262 is not present any more. The audio signal - via pin 2
of plug 1260 - is fed to the AUDIO-IN! signal and to the
low-level detector.

In wired use, the mute signal from the receiver-module
should be disabled. If there is no voltage on pin 3 of 1262,
pin 5 of 1262 will be forced high by R3305 and D6275
which means a mute state. This will force TS7270 in
conduction as long as the wired mode is active. In this way
D6276 is blocked and so the receiver-mute is disabled.

In the wired mode, a low-level detector is used, made by
the circuitry around IC7260B and TS7260A. IC7260B and
IC7206A are used as amplifier. The voltage divider R3320
and R3321 is used to limit the input signal to IC7260.
C2269, C2295 and C2289 are used to block the
DC-components. Via D6271 and D6272 only the positive
pulses are fed though to pin 3 of comparator IC7262A.
Only in case the audio level at the input of the low-level
detector is lower as 3mV-RMS, pin 3 of comparator
IC7262A becomes lower as the VRer (4V6) at pin 2 and so
the output at pin 1 IC7262A becomes 'low'.

As long as the input of the low-level detector is lower as
3mV-RMS, output pin 1 of IC7262A is 'low' and so C2280 is
discharged via R3280. In case of a wired mode the
threshold-level of comparator IC7262B is increased by a
current through D6266 and R3277. As a result in wired
mode the threshold level at pin 6 is decreased to 1V3.
Therefor it takes 90 seconds before the discharged C2280
becomes lower than pin 6 of IC7262B. So only in case of
90 seconds no (or too low) sound, the STBY_COM!
becomes ‘low' and will switch the system to standby.
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9.12.4.3 Amplifier

- IC7267 is the amplifier for both the master and the slave
loudspeaker. It has an output power of 2x8W.

- To ensure a proper start up of the amplifier 1C from
standby to normal operation, pin 1 is used.

Pin 1 filters the supply voitage at pin 12.

* In normal operation STBY_COM! and so pin 6 of the
IC is 'high' and so internally pin 12 is connected to pin
1.

% In standby pin 6 is 'low' and so pin 12 is not
connected any more to pin 1. During standby C2286
is precharged via the high STANDBY. This is done to
realise a fast built up of the voltage at C2286 when
the set is going from standby to normal operation in
case of a bad charging of C2286 through I1C7267.

- D6265 is used to charge C2282 to avoid plops at
switching on.

- From normal operation to standby the following takes
place in time:

* Main supply of transformer L5513 is switched off
inmediately, but C2314 is still charged.

% Then C2290 is charged by the 'low' STBY_COM!
signal and so - via the conducting TS7269 and
TS7268 - the AUDIO-IN signal is muted.

% Then C2284 is discharged by the 'low' STBY_COM!
signal and so the standby pin 6 of ampiifier IC7267
becomes 'low'. The amplifier is switched off after the
AUDIO_IN is muted to avoid plops.

% Then C2314 of the main supply is discharged and
only the supply of L5312 is supplying energy to the
stabiliser 7275.

DualScreen

9.13

Introduction

The wide picture version of the MD2.2 chassis can be
provided with the DuaiScreen feature. In this there are two
variants which can be distinguished:

- Inthe most basic version TXT or nexTView can be
displayed next to the main picture. This is called 'text
DuaiScreen'.

- In ahigher specified sector it is possible, in addition to
this, to display two video pictures simultaneously next to
each other on the screen. This is called 'Video
DualScreen'. When combined with text DualScreen this is
designated as 'full DualScreen'.

Text DualScreen (video/TXT or video/nexTView)

The picture is divided into two, in a horizontat ratio of 60/40.

These two parts are filled as follows:

- The video information is compressed horizontally and
pushed left to the left-hand 60% of the picture by means
of the PANIC on the Feature Box.

- The TXT or nexTView information is compressed
horizontally and pushed right to the right-hand 40% of the
picture by means of a circuit on the TXT+control module.

The total picture is further compressed vertically by means of

the DDP.

9.14

9.14.1

Video DualScreen (video/video with sound of the second
video picture on the headphones plug)

Two different video pictures are displayed next to each other
in a horizontal ratio of 50/50, whereby the sound of the
second video channel is fed to the headphone plug. This is
achieved using the so-called 'video DualScreen' and "YUV
interface' modules and modified Dolby Audio Module:

- The 1fH YUV main signal is branched off immediately
after TDA9143 on the SSP via the YUV interface panel
and is fed to the Video DualScreen module.

- The 1fH YUV sub-signal from the second video picture is
created on the Video DualScreen module by means of a
2" tuner, an MF-demodulator and a TDA 9143.

- The YUV main and sub-signals are placed next to each
other in the PIPQO (Picture In Picture Out). The YUV
output signal (YUV-DW) is still always on the base of 1fH
and is fed back to the YUV interface. There is a YUV
switch on the YUV interface:

» |f the Video DualScreen feature is not activated, the
YUV main signal from TDA9143 on the SSP is
immediately looped through to the Feature Box.

% If the Video DualScreen feature is activated, the
YUV-DW signal is fed to the Feature Box.

If the Video DualScreen feature is activated, the sound of the

second video channel is fed to the headphones plug via a

modified Dolby Audic Module.

Text DualScreen

Horizontal compression of the TXT/nexTView information
(Fig. 9.14)

Principle

- SKt and SK2 are components of the Blending circuit
(see chapter Video Processing).

- The TXT information is compressed by the RGB info to
be written into a memory and then read out on a double
frequency.

- In order to be able to display the TXT information in the
40% screen, all level 2.5 features, including the side
panel feature, are switched off by the software. The
maximum number of characters which can be displayed
per line is reduced from 56 to 40. Since nexTView also
makes use of these possibilities it also has the result that
the layout of this is modified in nexTView DualScreen
mode.

- In order to set the analogue RGB signals at the correct
digital leve! for the memory IC7462 (after all, this IC can
only process digital information), an additional buffer has
to be fitted between 1C7462 and the TXT-IC, IC7400,
namely IC7461. Because IC 7461 also inverts the signal,
then after reading out from IC7462 an inverter IC7463 is
used in order to 'straighten’ the signal again.

- Because IC7461 discriminates the RGB (and FBL) level
to high or low (no longer any interim steps) TXT level 2.5
colours (32 colours) is automatically returned to TXT level
1.5 colours (8 colours) if text DualScreen is active.

- With the DWE {Double Window Enable) switch line,
originating from the operating mP, a selection is made
between a complete TXT/nexTView picture or a
DualScreen. If DWE is low, the text DualScreen is
displayed.
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Remark:

Due to the software suppression of level 2.5 features in
DualScreen mode, then not only wiil the side panel feature be
switched off but also the background colours, DRCS, etc.

Writing to and reading out of the memory

- The TMS4C1050B (IC7462) is a 4 bit organized memory.
This memory is addressed via 2 independently operating
reading and writing address counters. In addition to this
the IC has a separate data write bus A and a separate
data read bus B.

- The DO, D1, D2, D3 inputs are used to write the Blanking
and RGB signals into the memory. The following signals
are used to control the writing section:

% Write enable (W) releases the write address counter
and gives permission for data to be written into the
memory.

+ ReSeT Write (RSTW) provides a reset for the write
address counter.

* Serial Write ClocK (SWCK) is a clock signal which
determines the writing speed of the memory.

- The QO0, Q1, Q2, Q3 outputs are used to read out the
Blanking and RGB signals from the memory.

The following signals are used to drive the reading

section:

* Read enable (R) releases the read address counter
and gives permission for data to be read out of the
memory.

% ReSeT Read (RSTR) provides a reset for the read
address counter.

% Serial Read ClocK (SRCK) is a clock signal which
determines the reading speed of the memory.

In text DualScreen the frequency of the read clock is double

that of the write clock.

Creating the clock signals in order to be able to read and
write in the Field Memory

In order to provide the memory IC, IC7462, with the required

clock pulses, the foliowing circuits are made:

- The TXT-IC gives pin 39 a TCASIN with a frequency of
12 MHz with its harmonic. A band pass filter, with an
adjustable coil L5465, only allows the 2" harmonic to
pass. This 24 MHz is used directly as a read clock
(SRCK). In order to obtain a synchronous running writing
clock (SWCK) which is exactly half the speed of the read
clock, the signal is driven through a 2 divider IC7465/A.

- The TXT/IC delivers on pin 3 a line frequency pulse with
a duty-cycle of exactly 50% (signal PL). This pulse is
used as the clock input for the 2 flip flop IC7465/B.
The vertical flyback pulse (VFB) arrives on the D input.
A reset read (RSTR) and a reset write (RSTW) are
therefore generated at raster frequency. Since there is a
time difference between the two trigger points
(rising slope) of these reset signals, the 12 MHz clock is
held up to the START moment. In this way the writing
and reading are exactly synchronized.

- Atthe START moment the RSTR is high. As a result of
this the 12 MHz write clock is released and the writing
into the memory begins. This is exactly at the rising PL
slope. The writing is now no longer interrupted until a
further frame flyback. A full raster is therefdre written into
the memory.

- The reading of the memory is stopped just at the moment
of START (Read enable is low). Only in the second half
of the PL pulse (this is a half line time later) does the
Read Enable become high. As a result of this the read
address counter is released and the reading out of the
memory starts. Since the read address counter is running
at 24 MHz clock this reading out runs twice as fast as the
writing. Another half a line time later the Read Enable
again becomes low and reading out stops again.

This cycle repeats itself for each line.

% During the first half of the line the PL is high, the read
enable (R) is therefore low; nothing is therefore read
out.

% During the second half of the line the PL is low and
the memory is read out at double speed
(24 MHz clock)

9.14.2 Horizontal compression of the video information

9.14.3

9.14.4

9.15

9.15.1

In addition to the compression of the TXT/nexTView section,
the video section of the picture should also be compressed.
For text DualScreen this horizontal compression is achieved
by the PANIC IC in the FBX. Via a software command the
picture is compressed in the PANIC and pushed horizontally
to the left.

Horizontal centring of text DualScreen

In order to arrange the video and TXT/nexTView information
neatly at the correct distance beside each other, initially the
TXT/nexTView half on the right is set against the side of the
picture by the DDP. After this, by means of the software
centring of the FBX, the video half is set te the correct hori-
zontal distance with regard to the TXT/nexTView information.

Veertical compression of the text DualScreen picture

The total picture for text DualScreen is compressed vertically
with the aid of the DDP (vertical deflection is adjusted) in
order to again obtain the correct height/width ratio of the
video picture. As a result of this black bars are created on the
top and bottom of the picture.

Video DualScreen

Introduction

The video DualScreen picture consists of 2 sections of the

same size:

- the left-hand section is the main picture originating from
the main tuner or from RGB, CVBS or SVHS signals from
external sources.

- the right-hand section is the sub-image originating from
the 2" tuner or from CVBS or SVHS signals (no RGB
signals) from external sources. The video deceoding for
the sub-image takes place on the Video DualScreen
module and makes no use of the COMB filter. The result
is that the picture gquality of the sub-image is generally
less than that of the main picture.
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Block diagram

The following blocks can be distinguished on the Video

DualScreen:

- PLL tuner E9F1 is a UV1216D which is driven via I°C.

- ATDAS815 is used for MF demodulation.

The PCF8574AT controller ICIN is used in order to set
the switching signals from the MF demodulator into the
correct mode.

- Via a source selector ICIL a selection is made between
TUN_CVBS (from the Video DualScreen tuner) or
CVBS PIP (from the TEA6415 source selector on the
SSP). At the same time this IC9L can be used to select
between CVBS-PIP or YC-PIP.

- The Y/CVBS-PIP or CVBS TUNER signal and the
C-PIP signal are fed to the TDA9143 IC9J on the Video
DualScreen module. Together with the delay line ICIK
the CVBS or SVHS signal is converted here to the
SUB-YUYV signals together with the sync signals
SPHsync and SPVsync. The RGB-TXT inputs of this
TDAZ143 are not used here.

- The sub-YUV signals {SY, SU, SV) together with their
sync signals SPVsync and SPHsync and the Main-YUV
signals (MU, MY, MV) with their sync signals
HA = SC_1fH = DPVsync are placed next to each other
in the PIPO (Picture In Picture Out) IC9A SAB9077.
The RAM IC9E is used as the memory.

- The output of the SAB9077 DW-YUV signals
(DY, DU, DV) are fed directly to the output of the Video
DuaiScreen panel to the YUV interface {in the MD2.2
the function of the switching IC IC8M is on the YUV
interface, therefore |IC9M and the switching signals
DFB1 and DFB2 are not used). Via the switching signal
FBLK the YUV interface can be set to the bypass mode
(FBLK 'low") or to the Video DualScreen mode (FBLK
‘high').

- Ifthe Video DualScreen feature is not active, part of the
+5V supply voltages (+5VSW) is switched off via QIN1
and switching signa! VDS STANDBY (VDS STANDBY
becomes 'low' (standby mode) 60 seconds after the
VDS feature is switched off. As a result of this the load
of the +5V supply voltage reduces if the Video
DualScreen feature is not used. Because the PIPO is
also switched off, then via IC9P and VDS TSNADBY =
'low', the HA and VA sync signals are not looped
through to the HA' and VA' sync signals which go to the
PIPO. This prevents the non-active PIPO loading the
HA and VA signals.

- Because the TXT/nexTView DualScreen are created by
a totally different signal path in the MD2.2, connector
J9A5, JOAS, the buffers around Q9P1, Q9R1 and Q951
and the section of pin 12, 13, 14 of ICIL are not used.
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9.15.3 Tuner and MF section

The tuner is an 12C controlled PLL tuner with built-in splitter.
The antenna input goes to the Video DualScreen module
and is split there into the main and Video DualScreen tuner.
The D_TUN pin 8 is the supply for the splitter section.

The ADDRESS pin 15 is used to give this tuner a different
address on the 1°C bus of the main tuner.

The MF section can handle all of the systems throughout
the world and is constructed around the MF demodulator
IC9R, the TDA9815 (also used in GR2.4). This is, with
regard to pinning, the same as the TDA9811 of the MD2
MF module, however, in the TDA9815 an FM demodulator
is built in. In order to select the correct demodulation
system and the correct filtering, the following switching
signals are used. These switching signals originate from
the PCF8574AT ICON.

System | BG/LL'IMDK | L' | POS/NEG M
BG 1 0 0 1 0
L 0 0 0 0 0
L 0 1 0 0 0
| 0 1 1 1 0
M 0 0 0 1 1

DK 0 0 0 1 0

The video path

BG via SAW filter FL90
BG/LL'IDKM is 'high', D9GO conducts, D9G1 reverses.
As a result of this IF2 becomes short-circuited and IF1
is fed to the Video IF inputs pin 1 and 2 of the TDA9815
via the BG SAW filter FL90.

- LL'IDK via SAW filter FL91
BG/LL'IDKM is 'low', D9GO reverses, D9G1 conducts.
As a result of this IF1 becomes short-circuited.
Because M-TRAP is 'low', D6G2 reverses and D9G3
conducts as a result of which the IF2 is fed to the
LL'IDK SAW filter FL91.
At the same time D9G5 conducts and D9G4 reverses
because M-TRAP is low'. As a result of this pin 4 and 5
of FL92 (M SAW filter) become short-circuited and pins
5 and 4 of FL91 (LL'IDK SAW filter) are not
short-circuited. Therefore, pins 5 and 4 of FL91 are
looped through to pins 4 and 5 of TDA9815
respectively.
The circuit around L9F2 filters out the sound at 40.4
MHz from the adjacent channel.
M via SAW filter FL92
BG/LL'IDKM is 'low', D9GO reverses, D9G1 conducts.
As a result of this IF1 becomes short-circuited.
Because M-TRAP is 'high', D6G2 conducts and D9G3
reverses as a result of which the IF2 is fed to the M
SAW filter FL92.
At the same time D9G5S reverses and D9G4 conducts
because M-TRAP is 'high'. As a result of this pins 4 and
5 of FL91 (LL'IDK SAW filter) are short-circuited and
pins 5 and 4 of FL92 (M SAW filter) are not
short-circuited. Therefore, pin 4 and 5 of FL92 are
looped through to pins 4 and 5 respectively cf the
TDA9815. '

- Pin 30 selects the MF inputs: 'high' for the BG VIF
inputs pin 1-2 and 'low' for the LL'IDKM VIF inputs pin
4-5,
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- In order to filter sound from the Video IF (VIF), the
series connected band reversing filters X9T4, X9T5
and X9T6 are used. X9T4 is only connected in series in
the M mode (M-TRAP 'high' therefore Q9F5 reverses
and Q9F6 conducts). Pin 21 is the output, pin 22 the
input. Finally, the buffered TUN-CVBS signal is present
on pin 10.

- AFC oscillator between pins 23 and 24 which is
adjusted to 77.8 MHz (2 x 38.9 MHz}. The adjustment
takes place via pin 23 of the AFC detector. The AFC
loop of the Video DualScreen demodulator is not used.
The AFC loop of the main demodulator on the IF
module of the set itself is used to correct any drift of the
transmitter for both the main tuner and for the Video
DualScreen.

- Pin 9 is 'high' for BGIDKM (negative modulation) and
low' for LL' (positive modulation).

- Pin11is'low' in the L' mode (L' 'high’) or in the M mode
(M-TRAP 'high') via Q9F1. A low pin 11 is interpreted in
the positive modulation mode
(pin 9 'low’) in order to de-tune the 38.9 MHz to 32.4
MHz. In the negative modulation mode
(pin 9 'high') a low pin 11 is interpreted in order to
select sound input pin 18 (M audio input) instead of the
sound input pin 17 (BGLL'IDK audio input).

- Pin 7 is switchable for the PLL loop filter. For BGIDKM,
R9H3 is short-circuited via Q9F2 as a result of which
the time constant is changed.

- Pin 6 is used in order to adjust the AGC takeover point
via R9H5.

The sound path

The TDA9815 delivers an FM mono or AM mono. Via L9F8

the sound path is disconnected from the picture path.

- BG via SAW filter FL93
L' is 'low', D9G8 conducts, D9GI reverses, pin 6 of the
LOF8 is short-circuited via C9T5. Therefore, the MF
signal from the tuner is fed via pin 4 of L9F8 to pin 1 of
FL93 (BG SAW filter) and pin 2 of FL94 (LIDK SAW
filter). Because BG/LL'IMDK is 'high’, D9G6 conducts
and D9G7 reverses. As a result of this pins 4 and 5 of
FL94 (LIDK SAW filter) are short-circuited and pins 5
and 4 of FL93 (BG SAW filter) are not short-circuited.
Pins 5 and 4 of FL93 (BG SAW filter) are looped
through to pins 31 and 32 of TDA9815 respectively.

- LIDK via pin 2 SAW fiiter FL94
L' is 'low', D9G8 conducts, DIGI reverses, pin 6 of the
L9F8 is short-circuited via C9T5. Therefore, the MF
signal from the tuner is fed via pin 4 of L9F8 to pin 1 of
FL93 (BG SAW filter} and pin 2 of FL94 (LIDK SAW
filter). Because BG/LL'IMDK is 'low', D9G6 reverses
and D9G7 conducts. As a result of this pins 5 and 4 of
FL93 (BG SAW filter) are short-circuited and pins 5 and
4 of FL94 (LIDK SAW filter) are not short-circuited. Pins
5 and 4 of FL94 (LIDK SAW filter) are locped through
to pins 32 and 31 of TDA9815 respectively.

98.15.4

- L'viapin 1 SAW filter FL94
L' is 'high', D9G8 reverses, D9GI conducts, pin 4 of the
LSFB is short-circuited via C9T5. Therefore, the MF
signal from the tuner is enabled via pin 6 of L9F8 to pin
1 input of FL94 (L' SAW filter). Because BG/LL'IMDK is
'low', pins 4 and 5 of FL94 are looped through to pins
31 and 32 of TDA9815 respectively.

- M sound inter-carrier
In M mode the sound inter-carrier is processed,
therefore the sound is extracted from the VIF
information. Because the sound path is not used it is
disabled by Q9F7.

- In order to filter the sound signal {SIF) from the picture
the band reverse filters X9T0, X9T1, X9T2 and X9T3
are used. Pin 20 is the output, pin 18 the input for M
sound and pin 17 the input for BGLL'IDK sound.

Filter X9T1 (6.0 MHz) is switched off in the BG mode in
order to prevent any NICAM BG carrier (5.85 MHz)
from passing and filter X9T2 (6.5 MHz) is switched off
in the | mode in order to prevent any NICAM | carrier
{6.552 MHz) from passing.

- Pin 12 is the DW-MONO output. Via Q921 the
de-emphasis for BGIDKM can be modified and
additionally medified for M via Q922.

MuitiScreen with the PIPO

In a set with the Video DualScreen module, Multi PIP is no

longer created but MultiScreen is created with the aid of the
PIPO SAB9077. In the MD2.2 the following configuration is
selected:

8 )

_ y

76532013_010.A
060397

For this the large picture is the main picture from the main
tuner. The 8 smali pictures are created by the Video
DualScreen tuner. At the same time a scan or photofinish
can be created with the 8 small pictures, for which the
picture at the bottom right is the live picture.
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Overview oscillograms / Ubersicht der Oszillogramme /
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Vue d'ensemble des oscillogrammes
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V4b (RGB IC7500)

V1 (+200D) V3a (RGB cathodes)  V3C (RGB cathodes)
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i i I 1 I
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Feature Box (Digital Scan) panel /
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Block diagrams of IC's in Feature Boxes / Ea

Feature box 3 (digital scan)
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Schaltbilder der ICs in den Feature-Boxen /

Prozinic SAA 4990 (IC7447 Feature box digital scan)
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Diagrammes synoptiques des Cl
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dans les boites de fonctions
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Feature Box (natural motion) panel / | 29

1 I 2 i 3 1 4 i 5 | 6 . 7 | ] . 9
FEATURE BOX+4
A
)
740
B TDASTS3
1 2y
¥4 N}
b Y6
§ ¥s
- 0V | 38 vy Y4
HnF
13
C
e
1 Y1
Yo
D
u
o
] % INU
» Vi
AVSSI
TO
: 3% Avss2 Vol s %
o 3 Avss3 ‘ %
SIGNAL % s CLOCKIS | n
1 PANEL . ‘
I, E R ) |
L DR} % MODED E—'
F B geeL wepn7 |1 u
U pvssi
. 2 IW
b1}
1 Y
’ 2
M CREFH 0 v
i - 0 =+ "
F#9,6 / 336 25 1 . sis
~ Va , | 4
l {I0R } :% ol _losde B CREPL DVDDI 25
un G wa | :
i X7 ¥ = STRT | Lle pvon2 9 | I, _lg
I % ) DVSS? 10 ‘ N-—'%T”
-
F49 7 UYU '
| >t (TR} M1 14 0 CLREF DVSS3 15
ole o) e LI {I0K} MODEIZI [ 8 4 P
ATE R g ks wes [ - <~ 7/
[ I sT= S ] r
HREF 19 | | |
! [
- AVDDL CLAMP20 18
AVDIR LPDA 41 » |
AVDD3 LPCL 4 3
I 10 —
SMALL 2
SIGNAL I !
1 PANEL
P9 M i)
> — S D "
J T T
: IE
S8 8 FTPS FIP6
= = <
g
1 ' 2 ' 3 ' 4 " 5 : § ' 7 ' 3 ' y



Feature-Box-Platine (Natiirliche Bewegung) /
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Platine Boitier Numérique (mouvement natural)
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Al (Artificial Intelligence) panel /
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Al-(Kunstliche Intelligenz)-Platine /
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~ Platine Al (Intelligence Artificielle)
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PIP interface panel / PIP-Schnittstellenplatine /
Platine interface PIP (image incrustée)
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Mains input & RC5 panel (top control middle
styling) / Netzeingang- & RC5-Platine (Bedienung mitte oben) /
Platine entrée secteur & RC5 (style commande sur le haut, millieu)

WM G 1 B2 1 Bl K2 A
we o mu oAb omp BN BL W W
MR OB e m R EH ELH HrR
1 | )] 3 \ 4 . 5 , [1
SIN+ 002
RCS PANEL MAINS-SWITCH A
(STYLING WITH TOP CONTROLS MIDDLE) C - e
T 5 K12
1 ! l__ 1 O
A - ; I - A
1 |
1 ANE. | 3
- <3 1 - NI2
K® g |
YELLOW bem -t s
4
+V5 §% g . 33
B B
- v
= g/\
KL1!
GND LIGHTING
c . TOSMALLSIGNAL PANEL ¢
N 311
ov
P
RCS RECEIVER
164 R SERVICELED A
Vs 4
b ¥ our } > b
GND ! 3600
TFMS 5360 1 +5¥ ST-BY
_ -
RC5 RECEIVER RESERVED ET=
o Kdl KdlA
E ‘: > D —NM ‘ U N\ E
A i avs al 1
vOD - -
LED
3601 RCS TROMTO
INFRARED RECEIVER s |¢ o458V - 3
F A1 F
U ‘ L - 4
Y STBY g 4V8 5 L
-
+5V_ST-BY Vs
‘_“ 6
G == KEYBOARD 0-5V ¢
= K45
= & R45A
=1
1 FROMITO
RED GREEN |_
— L
ON/STBY s = 2\
LED = 3 K5
3505
i = [ ‘ "
s
$5E CHASSIS MD2.2
Lo Txgs
180287

~

MD 2.21/2.22/2.23 || 36 |



Mains input & RC5 panel (top control right styling) /
Netzeingang- & RC5-Platine (Bedienung rechts oben) /
Platine entrée secteur & RC5 (style commande sur le haut, droite)
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Top control panel / Obere bedienungsplatine /
Platine supérieure de commande
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Platine ampificateur audio
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