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HANDLING CHIP COMPONENTS

GENERAL DISMOUNTING MOUNTING
VACUUM_PISTON o.g. A PAIR OF TWEEZERS
1832 395 10082 S
SOLDERING S A
IRON
o, VELLER
solder tip PT-H7
A SOLDER
20.5-0.8mm
SOLDERING SOLDERING PRESSURE
IRON IRON
SOLDER WICK
4822 321 40042
SOLDERING TIME SOLDER
o2 A PAIR OF TYEEZERS <3 sec/side 20.5-0.8mm 8
PRESSURE SOLDERING
IRON
B
CONPONENT
SOLDER SOLDER
:(:;P:ER TRACK souperng
GLUE GLEANING EXAMPLES
SOLDER WICK c
CORRECT
PRECAUTIONS
SOLDERING
IRON,
CORRECT
R~
COPPER TRAGK
SOLDERING
SOLDERING
55 oy IRON
@ =)
e
2 @ =]
/
SERVICE PACKAGE IP COMPSNENT
WARNING ESD (D WAARSCHUWING

All ICs and many other semiconductors are susceptible to
electrostatic discharges (ESD). Careless handling during

repair can reduce life drastically. Onzorgvuldig behandelen tijdens reparatie kan de levensduur
When repairing, make sure that you are connected with the drastisch doen vermindern. Zorg ervoor dat u tijdens reparatie

same potential as the mass of the set via a wristband with l -~ . via een polsband met weerstand verbonden bent met hetzelfde

Alle IC«s en vele andere halfgeleiders zijn gevoelig voor
electrostatische ontladingen (ESD).

resistance. Keep components and tools at this potential. potentiaal als de massa van het apparaat.
Houd componenten en hulpmiddelen ook op ditzelfde potentiaal.

(® ATTENTION (O AVVERTIMENTO
Tous les IC et beaucoup d«autres semi-conducteurs sont ® WAR_NUNG o . Tutti IC e parecchi semi-conduttori sono sensibili alle scariche
sensibles aux d charges statiques (ESD). Leur long vite Alle ICs und viele andere Halbleiter sind empfindlich statiche (ESD).
pourrait tre consid rablement court e par le fait qu<aucune  gegen ber elektrostatischen Entladungen (ESD). La loro longevit potrebbe essere fortemente ridatta in caso di
prcaution n st prise - leur manipulation. Unsargf ttige Behandlung im Reparaturfall kann die non osservazione della pi grande cauzione alla loro
Lors de r parations, s«assurer de bien tre reli au m me Lebensdauer drastisch reduzieren. manipolazione. Durante le riparationi occorre quindi essere
potentiel que la masse de l«appareil et enfileer le bracelet  Sorgen Sie dat r, da§ Sie im Reparaturfall ber ein Puls- 5160415 allo stesso potenziale che quello della massa
serti d«une r sistance de s curit . armband mit Widerstand mit dem Massepotential des del pparecchio tramite un braccialetto a resistenza.
Veiller ce que les composants ainsi que les outils que l<on  Ger tes verbunden sind. Assicurarsi che | componenti e anche gli utensili con quali si
utilise soient galement ce potentiel. Halten Sie Bauteile und Hilfsmittel ebenfalls auf diesem |,y0ra siano anche a questo potenziale.
Potential.

SAFETY
Safety regulations require that the set be restored to its Veiligheidsbepalingen vereisen, dat het apparaat in zijn
original condition and that parts which are identical with oorspronkeliijke toestand wordt teruggebracht en dat
those specified be used. onderdelen, identiek aan de gespecificeerde, worden toegepast.
Safety components are marked by the symbol A De Veiligheidsonderdelen zijn aangeduid met het symbool
® @)
Les normes de s curit exigent que |‘appareil soit remis Le norme di sicurezza estigono che |«apparecchio venga

I tat d‘origine et que soient utilis es les pi ces de rimesso nelle condizioni originali e che siano utilizzati i
rechange identiques celles sp cifi es. @ pezzi di ricambiago identici a quelli specificati.

Les composants de s curit sont marqu s Componenty di sicurezza sono marcati con A

Bei jeder Reparatur sind die geltenden Sicherheitsvor-
schriften zu beachten. Der Originalzustand des Ger tes
darf nicht ver ndert werden. F r Reparaturen sind Original-
ersatzteile zu verwenden.

Sicherheitsbauteile sind durch das Symbol A markiert.

DANGER: Invisible laser radiation when open. CLASS 1 After servicing and before returning the set to customer
AVOID DIRECT EXPOSURE TO BEAM. LASER PRODUCT perform a leakage current measurement test from all

exposed metal parts to earth ground, to assure no
shock hazard exists.
The leakage current must not exceed 0.5mA.

(® varning !
Osynlig laserstr Ining n r apparaten r ppnad och
sp rren r urkopplad. Betrakta ej str len.

®B Advarsel ! @EVaroitus ! ®

Usynlig laserstr ling ved bning n r sikkerhedsafbrydere Avatussa laitteessa ja suojalukituksen ohitettaessa olet alttina "Pour votre s curite, ces documents doivent tre utilis s par

er ude af funktion. Undg udsaettelse for str ling. n kym tt m lle laseris teilylle. | katso s teeseen ! des sp cialistes agr s, seuls habilits r parer votre
appareil en panne".




TECHNICAL SPECIFICATIONS

GENERAL TUNER - AM SECTION
Mains voltage -/21/21M : 120/230V Tuning range MW : 531 - 1602 kHz
-/22/30/33 : 230V Tuning range LW : 153 -279 kHz
Mains frequency -/22/30/33 : 50 Hz IF frequency : 450 kHz £ 1 kHz
-/21/21M : 50/60 Hz Sensitivity MW : <3.5 mV/m at 26dB S/N
Battery remote : 3V (R6x 2) N LW : <42mV/m
Power consumption normal : 60 W Selectivity MW : <22dB
Standby : 3W o LW : <35dB
Dimension (W x H x D) : 223 x 140 x 247 mm IF rejection MW : <64dB
Weight : 5.6Kg Spurious rejection ratio MW : <58 dB
LW : <51dB
Image rejection ratio MW : <40dB
AMPLIFIER LW : <47dB
Output power mains : 2 x8 W
Speaker impedance : 2 x8ohm AUDIO CASSETTE RECORDER

Frequency response

Wow & flutter
TUNER - FM SECTION Tape speed

Channel difference 1kHz :
Tuning range : 87.5-108 MHz S/N ratio (unw.) Ferro
IF frequency : 10.7 MHz + 0.02 MHz , Chrome :
Sensitivity : 16 dBf at 26dB S/N S/N ratio (wght.) Ferro :
Selectivity 300kHz : 55dB Chrome :
IF suppression : 85dB
Image suppression : 40dB COMPACT DISC
Channel separation 1kHz : 28 dB

Frequency response

S/N ratio (unw.)

S/N ratio (A-wght.)

THD+N 1 kHz :

Channel crosstalk

Channel unbalance
SERVICE TOOLS

TORX T10 screwdriver with shaftlength 150mm
TORX screwdriver set SBC 163

Audio signal disc SBC 429..........coooiiiiiiiiiiiiiee e
Playability test disC SBC 444.............cooviiiiiiiiiiiiiieeeee e

: 100 Hz - 10 kHz (+4dB)

Frequency response

4822 395 50423
4822 295 50145

4822 397 30184
4822 397 30245

Test disc 5 (disc without errors ) +
Test disc 5A (disc with dropout errors, black spots and fingerprints)

SBC 426/426A.......cccciieeee et 4822 397 30096
Burn in test disc (65 min. 1kHz signal at -30 dB level without “pause”).....4822 397 30155

Universal test cassette F& SBC 420 ......ccccoiiiiiiiiiiiiiiieeiceecie e 4822 397 30071

AVAILABLE ESD PROTECTION EQUIPMENT

4822 466 10953
4822 466 10958
4822 395 10223

anti-static table mat large 1200x650x1.25mm
small 600x650x1.25mm
anti-static wristband

connection box (3 press stud connections, 1MQ) 4822 320 11307
extendible cable (2m, 2MQ, to connect wristband to connection box) 4822 320 11305
connecting cable (3m, 2MQ, to connect table mat to connection box) 4822 320 11306
earth cable (1MQ, to connect any product to mat or to connection box) 4822 320 11308
KIT ESD3 (combining all 6 prior products - small table mat) 4822 310 10671

wristband tester 4822 344 13999

: 80-12500 Hz
1 0.4 % (DIN)
: 476cm/s 2 %

0dB

47 dB
50 dB
52 dB
56 dB

: 20Hz — 20kHz within 1.5dB
. >85dB
: >90dB

>72dB

: >50dB
. <+1dB



SERVICE MEASUREMENT

Tuner FW Bandpass
buT 250Hz-15kHz LF Voltmeter
RF Generator e.g. 7122 707 48001 e.g. PM2534

e.g. PM5326 Q
i R e

S/N and distortion meter
e.g. Sound Technology ST1700B

O O

Use a bandpass filter to eliminate hum (50Hz, 100Hz) and disturbance from the pilottone (19kHz, 38kHz).

Tuner AM (MW,LW)
Bandpass
250Hz-15kHz LF Voltmeter
e.g. 7122 707 48001 e.g. PM2534

D (@] O

S/N and distortion meter
e.g. Sound Technology ST1700B

Frame aerial Q
e.g. 7122 707 89001

|
|
|
3 o )
|
|
I
|
|

RF Generator
e.g. PM5326

i=50Q

To avoid atmospheric interference all AM-measurements have to be carried out in a Faraday’s cage.
Use a bandpass filter (or at least a high pass filter with 250kHz) to eliminate hum (50Hz, 100Hz).

CD RECORDER

Use Audio Signal Disc SBC429 4822 397 30184 Use Universal Test Cassette Fe  SBC420 4822 397 30071
(replaces test disc 3)

DUT L LF Generator DUT L

ml ml
R_o R_O

S/N and distortion meter S/N and distortion meter
e.g. Sound Technology ST1700B e.g. Sound Technology ST1700B

— —y

O O @) @)
LEVEL METER LEVEL METER
e.g. Sennheiser UPM550 e.g. Sennheiser UPM550

with FF-filter with FF-filter



CONNECTION AND CONTROLS
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CONNECTION AND CONTROLS
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DISASSEMBLY DIAGRAM

emove Cabinet Rear[]

—

A.To
B.To
C.To
D.To
E.To

emove Tuner Board Bracketd
emove Combi Board Bracket[
emove Bottom Plate O

emove Tape Deck[

_ =

—

G. To remove Front Board




CD SERVICE TEST PROGRAM

To enter Servicell
Testprogram hold[
Program & Shuffle buttons[]
depressed while[]
plugging mainscord in.

* Door switch is ignored — CD door can be opened.

* In CD- and Tuner tests the sound settings Volume up/down,(]
DSC, IS and DBB function as in normal mode,J
but flags will not be indicated on the display in all steps.

V-

Display shows[]

vergim{ number O 5 stands for Service mode

of the uP - software. |  sjide servo, Radial servo, Focus servo, Disc motor(]

o oRY and Laser are switched off.00
= l— Mute is switched on via decoder IC.
DISPLAY TEST CD SERVO TEST
FORMAT EEPROM TUNER TEST TAPE TEST
STOP button pressed in any step returnsi]
pressed? to begin of Service Testprogram. RDS buttond N
pressed? pressed?
Display shows allCl .
segments and flagsC] Display shows
for checking open circuits.[] e
see figure 10 Display shows[ Display shows versionO Display shows[
IS - LED is switched on.
S owiciecon T SLIDE MOTOR test DISC MOTOR test (;fnt;,’ Eryt:fv’iﬁrgea;rlé’:fef[
for 2s.0 ' o
Solenoids of the deck
i e.g. ) .
EEPROM is cleared and(] ¢] [y}, are activated for 2s and(]
DBB buttonl) PLAY buttonl) NEXT buttonD PREV. buttonD HUFFLE butto PROG button™ N default values are stored. deactivated for 3s.
pressed? pressed? Tuner is normal working

except for the PROGRAM
button.

FOCUS search

This test should be done at the

A‘ﬂ'ﬁﬁﬁ:‘;gi;’%’ " 2')5 Display shows0 Display shows: Display shows: end of the production process(]
of the display are activated S"dte _’J“"’QE[ 5"de_dm°"eDSD [ EEW so that every set is customised(] STOP buttond)
. . - outside as! inside as N - i ?
f?;d:_e&;l?g ST,?;LCSI?:)I;SL t;b]ecuve m;) ve;ogp&dl?w? ¥ long as button(]| long as buttonO Disc motor turns] Disc motor turns(] before leaving factory. pressed
. isc motor for 300ms “on is held) is heldD) clockwisel] counter clockwise(l
depressed. depressed. as long as button! as long as button
is held depressed. |1 is held depressed.|
nl POWER
STOP buttony switched off? Switch all actions off
Display shows(]
CrrE [ Exit Service Testprogram
_v’ [, |_HL\
disc motor turns.
v L () CADhme  WIED"
R \\\m,,,ylf SIDEA PROGRAM SHUFFLE FM STEREQ
&< Niroul) NEWS SIDEB RECORD REPEAT ALL MWIWAM
PLAY button[]
. pressed?
.
.
y Display showsO
fig. 1 o
STEREO CD ERROR CODES
AM
'\ /’ '\ /’ '\ /’ '\ /’ '\ /’ '\ /‘ '\ /’ '\ /’ Error number Error description Error type
'I_, 'I_, "—' "—' "—' "—' '/_, E1000 Focus errord W
Triggered when the focus is lost during playing the CD.
- Display shows(]
fig. 2 E1001 Radial errord
eI Triggered when the radial servo is not on track for a certain time during playing the CD. W
release mute(]
J E1002 Slide-in errord
The sledge did not reach its inner position (innerswitch is closed) before approximately 60 w
seconds have pressed by - innerswitch or sledgemotor problem.O
i
NEXT button(] PREV button( E1003 Slide-out error0]
The sledge did not come out of its inner position (innerswitch is open) beforex W
approximately 300ms have passed by - innerswitch or sledgemotor problem.
jumps in steps ofx] jumps in steps ofC] E1005 Jump errorQ] . o . o w
16 tracks forward 16 tracks backwards Triggered when the jump destination could not be found within a certain time.
E1006 Subcode errord w
No valid subcode for a certain time during play.
TUNER VERSIONS
E1007 PLL errorQd
[l T=] [ Daw] I The Phase-Lock-Loop could not lock within a certain time. w
[y A L L
E1008 Turntable motor errord
REGION EUROPE USA OVERSEAS Generated when the CD could not reach 75% of speed during start-up within a certaind w
Fmmw FMmMw FM/MW time. Discmotor problem.
& 1)Grid switchableD)
SET VERSIONS 100/10KHz - 50/9kHz
122125 137 /21/21M/30 E1020 Focus search errord F
The focus point has not been found within a certain time.
table 2

table 1

1) To toggle frequency grid press SHUFFLE button for more than 5s in normal tuner mode (not in service testmode). [

O E— - — - )

. ] . o i B | ] Tl i a or any key is pressed.[]
Display will show either LRIO Y ‘ or ‘ el 4 il | for2s. 5] 8] yreyise

F = Fatal Error -  set stops operation, message remains on the display.

Error type: W =Warning - [Set continues operation, message remains on the display until next error occurs]




Abbreviations and Pin-description of CD Ics

SERVO PROCESSOR SAA7 325H

SYMBOL
HFREF
HFIN
ISLICE
VSSAl

VD DAl

Iref

Vrin
D1

D2

D3

D4

R1

R2
Vssaz
CROUT
CRIN
Vobaz
LN

LP
Vneg
Vpos
RN

RP
SELPLL
TEST1
CL16
DATA
WCLK
SCLK
EF
TEST2
KILL
Vssp1
V2/V3
WCLI
SDI
SCLI
RESET
SDA
SCL

PIN
1

14
15
16

17%
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32

33®
34
35
36
37
38
39
40

DESCRIPTION
comparator common mode input
comparator signal input
current feedback output from data slicer
analog ground 1
analog supply voltage 1
reference current output pin
reference voltage for servo ADC's
unipolar current input (central diode signal input)
unipolar current input (central diode signal input)
unipolar current input (central diode signal input)
unipolar current input (central diode signal input)
unipolar current input (satellite diode signal input)
unipolar current input (satellite diode signal input)
analog ground 2
crystal/resonator output
crystal/resonator input
analog supply voltage 2
DAC left channel differential output - negative
DAC left channel differential output - positive
DAC negative reference input
DAC positive reference input
DAC right channel differential output - negative
DAC right channel differential output - positive

selects whether internal clock multiplier PLL is used

test control input 1; this pin should be tied LOW
16.9344 MHz system clock output

serial d4(1)ata output (3-state)

word clock output (3-state)

serial bit clock output (3-state)

C2 error flag output (3-state)

test control input 2; this pin should be tied LOW
kill output (programmable; open-drain)

digital ground 2

versatile 1/0: input versatile pin 2 or output versatile pin 3 (open-drain)

word clock iutput (for data loopback to DAC)
serial data input (for data loopback to DAC)
serial bit clock input (for data loopback to DAC)
power-on reset input (active LOW)

microcontroller interface data I/O line (open-drain output)

microcontroller interface clock line input

4-3

Abbreviations and Pin-description of CD Ics

SERVO PROCESSOR SAA7 325H

SYMBOL
RAB
SILD
STATUS
TEST3
RCK
SuUB
SFSY
SBSY
CL11/4

Vssp2
DOBM

Vobp1(p)
CFLG
RA

FO

SL
Vbbb2(c)
Vssps
MOTO1
MOTO2
V4

V5

V1
LDON

PIN
41
42
43
44
45
46
47
48
49

50
51

521
53
54
55
56

57

58®
59
60
61
62
63
64

DESCRIPTION
microcontroller interface R/W and load control line input (4-wire bus mode)
microcontroller interface R/W and load control line input (4-wire bus mode)
servo interrupt request line/decoder status register output (open-drain)
test control input 3; this pin should be tied LOW
subcode clock input
P-to-W subcode bits output (3-state)
subcode frame sync output (3-state)
subcode block sync output (3-state)
11.2896 MHz or 4.2336 MHz (for microcontroller) clock output
digital ground 3
bi-phase mark output (externally buffered; 3-state)
digital supply voltage 2 for periphery
correction flag output (open-drain)
radial actuator output
focus actuator output
sledge control output
digital supply voltage 3 for core
digital ground 4
motor output 1; versatile (3-state)
motor output 2; versatile (3-state)
versatile output pin 4
versatile output pin 5
versatile intput pin 1
laser drive on output (open-drain)

Note : All supply pins must be connected to the same external power supply voltage.



BLOCK DIAGRAM OF INTEGRATED CIRCUIT

IC 7400 TMP87 CM23F

4-4

1/0 Port(Segment outputs)

A

[

N

P93/SEG12 P87/SEG32 P77/SEG24 P67/SEG16
to to

to to

COC%mM%ntouctgll\‘/lt(S) Segment outputs P90/SEG15 P80/SEG39 P70/SEG31 P60/SEG23
0
) 310 SEGTI 9 3EG0 QA O e G
vDD-{> A /
Power Supply {VSS = fl 4 4 4
L C D Driver
LCD drive  VLC P6 p7 P8 m
power supply
|
A ™~ II A I~ II
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| | * | Register banks U
Reset I/0 RESET System Controller Program
et Di TreT |'| Interrupt Controller | Memaory (ROM)Y
festPin TEST (J' | { Memor y {(ROM)
r» Standby Controller * T T T T
Timing Generator i R !
Resonator XIN T|m_e Base 16-bit 8-bit Serial
g%nsnectlng XOUT High frequ. Clock Timer Timer/ Timer/Counters Interfaces 4 l:
I
(_tow frequ. Generator C°”’;"er Tc3 | 15 5101 ] 5102 | | inst. Register
Watchd _} TC1 | TC2 A TN~ | i T
atchdo <?
* . 9 j:] [: + :I I: Inst. Decoder
Timer \
V'

P ] 3

VAREF L L U L
p22 VASS P57 (AIN7) PO7 P17 P36 P47
to to to to to to to
P20 Analog (P50 (AINO)  POO P10 P30 P40 Y,
reference . K N
i 1 )
voltage (analog inputs) 110 ports

PIN FUNCTION

4-4

PINS DESCRIPTION OF IC 7400 TMP87 CM23F

PIN NAME Input/ Output FUNCTION
PO7 to POO 8-bit programmable input/output ports
““““““““ 1’10 i
P17, P16 (tri-state).
_31_5_(_}-_(:_2_)_______ ____V_O_QDPEP___ Each bit of these ports can be individually _‘i_'|_rrle_r_lc_iglir_1t_e_r_2_|£1£>£1:c _________________
P14 (PPG) configured as an input or an output under | Programmable pulse generator output
““““““““ 1/0 (Output) ittt iy
P13 (DVO) software control. Divider output
____________________________ When used as timer/counter in or external | External interruptinput 2or |
_31_2_(_|E|E_/I_C])___ interrupt input, the latch must be set to | Timer/Counter 1input |
P11 (INT1) VO (Input)  ugv  \When used as PPG output or divider | External interruptinput 1
P10 (INTO) output, the latch must be set to “1”. External interruptinput 0
P22 (XTOUT) /O (Output) | 3-bitinputioutput port with latch. Resonator connecting pins (32.768kHz).
----------------------------- For inputting external clock, XTIN is used
P21 (XTIN) When used as an input port, the latch | 5 4 xTouTis opened.
[T /0 (Input) must be set to “1". | External interrupt input 5 or STOP mode |
P20 (INT5/STOP) release signal input
7-bit input/output port with latch.
P3610 P30 Vo When used as input port, the latch must be set to “1”.
P47 (SO2) 1/0 (Output) SI02 serial data output
""""""""""""""" 8-bit input/output port with latch. P
P46 (S12) I/0 (Input) SI02 serial data input
P45 (5CK2) /0 (1/0) When used as input port or a SIO|$|02 serial clock input/output
P44 (SO1) I/O (Output)  |input/output port, the latch must be set to | 5|01 serial data output
P43 (SI1) /O (Input) "1 SIO1 serial data input
P42 (SCK1) 110 (1/0) SIO1 serial clock input/output
[ e R 8-bit PWM output, 8-bit programmable |
P41 (PWM/PDO) 1/0 (Output) divider output
O T R External interrupt input 3, Timer/Counter |
P40 (INT3/TC3) /0 (Input) 3input
8-bit programmable input/output port (tri- ]
state). Each bit of the port can be |A/D converteranaloginputs
P57 (AINO7) to individually configured as an input or an
/0 (Input) output under software control.
P50 (AINQO) When used as analog input, the latch must
be setto “0”.
SEG39 (P80) to . .
SEG32 (P87) Output (I/0)  |8-bitinput/output port with latch. LCD segment outputs. When used as
SEG31(P70) to When used as an input port, the latch must | segment output, the control register of
SEG24 (P77) Output (I/0)
SEG23 (P60) to besetto “1”. P6, P7, P8 and P9 must be setto “1”.
SEG16 (P67) Output (/0)
SEG15 (P90) to 4-bit input/output port with latch. When used as an
SEG12 (P93) Output (//0) input port, the latch must be setto “1”.
SEG11to SEGO Output LCD segment outputs
COM3 to COMO Output LCD common outputs
Resonator connecting pins for high-frequency clock. For inputting external clock, XIN is
XIN, XOuT Input, Output used and XOUT is opened.
RESET 170 Reset signal input or watchdog timer output/address-trap-reset output
TEST Input Test pin for out-going test. Be fixed to low.
VDD, VSS +5V, 0V (GND)
Power Supply
VAREF, VASS Analog reference voltage inputs (High, Low)
VLC LCD drive power supply.




SET BLOCK DIAGRAM
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\
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CIRCUIT DIAGRAM - LED BOARD
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N N S ‘ Q2| T4 TA_SH_DATA 3491 1K T434 s
‘ T EA +5V6 +C ° TA_SH_DATA
— | 25 ‘ Y TA_SH_STR 1K 3493 T435 ; |
= T (IR RECEIVER] . |-e= | TA_SH_STR
| ) g | = aa10L IR RECEIVER 3 N x < o o o 1K T436 B Bt
& 100R g ? 3 T449 < 2 z| &
‘ ¥ oE 8 | TS0P2830 icati o s 3416 o 9 o E| B 1244912450 2451
— SzulH 2o Communication > 3 220R ST24C01B6 |8 s > ) ) -470pT470pT 470p
oz Lo w2z | 2 \ w 4 3415 47v 1 3417 O ul el
@ 4 dw > x s 5.3v X o EO vee & X
H | gs5¢o nZ5HoLn | T453 Vsup o 15K I c 15K o = = = H
X85 223 |o&¢g ouT] 24193, § [ [E! EEPROM o ROTARY ENCODER
| Les Q& x 3 < \ +l2417 ] T100ng:8 | 3
3 S<i & 5 €2 SDA +C
‘ T ‘ [ 47u oD +Keys " ls +Keys
scL
3 e T
—] o —
| P g2 ‘ + | 4801 J- "I MobEWC_ vss
‘ L2 X | = 3429 1415
2 5 9< - T4 3420 3437 <3438
EE Qg 6 | | T 22k <20k EC16
‘ < - © 8 KEY GROUP1 KEY GROUP2 =
2
‘ x 3z | 3435 3434 3433 3432 3431 3428 3427 3425 3423
2 4
} = ‘;’ ‘7’ } 3K3 x| 2K2 1Ks5 1K 470R 5K6 3K3 2K2 1K 470R |
Loa21 L2420
1414 1413 1412 { 1411 { 1410 { 1409 { 1408 { 1407 { 1406 { 1405 { 1404 { 1403 { 1402 { 1401 { 1400
| \ { { 10n 10n DC VOLTAGES MEASURED IN TUNER MODE
Uz i I I I I I I i I I I I I I I
‘ ,j + | 1 1 UNLESS OTHERWISE STATED
560 2429 330 = g =
‘ P 330 } SHUFFLE ~ FAST RECORD FAST BAND /  SOURCE  STANDBY PROGRAM  TIMER RDS STOP PLAY IS DSC DBB (230V MAINS SUPPLY)
— _— FORWARD BACKWARD REV. MODE —
| 1 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 | 13 | 14 | 15 |
*
ITEM
1412 | 2447 | 2448 | 3485 | 3487 | 3495 | 3496
MODEL
MC-1xx >< >< >< 2K2 | 2K2 | 56K | 56K
MC-200 || 4700 | 470p | 3K9 | 3K9 >< 150K




LAYOUT DIAGRAM - FRONT BOARD

2400 H4 2414 C3 2427 B2 2441 G5 3404 B5S 3419 E8 3435 J6 3451 13 3472 G5 3494 EB 4414

2401 H9 2415 D4 2430 H2 2442 H10 3406 D4 3421 E9Q 3436 J6 3452 G2 3473 F6 3495 G11 4415

2403 D9 2416 D4 2431 G2 2443 H10 3407 D4 3424 G6 3437 F3 3453 F7 3475 F8 3496 G10 4416
0001 J3 1408 B 1417 H9 3400 G7 3429 B2 3463 H11 3482 H5 5403 D10 g411 B8 9422 J12 9431 D4 2405 D9 2418 H12 2432 H2 2444 H9 3408 C3 3425 18 3438 £3 3455 £6 3477 £7 3497 ES5 4417
1400 F4 1409 D1 1418 J4 3401 D3 3443 D11 3465 G10 3485 H3 5404 D12 9412 BS 9423 F7 9432 D5 2406 C5 2419 F12 2433 62 2445 H9 3409 E5 3426 JB 3439 F6 3457 G3 3479 F8 3498 E5 4418
1401 F6 1410 J2 1420 13 3402 C3 3444 F12 3467 H10 3487 G4 6400 G10 9413 BS 9424 F7 9433 F5 2407 C5 2420 D8 434 (G2 2446 H9 3411 H12 3427 F1 3440 D5 3458 F5 3481 E7 3499 E4 4419
1402 F3 1411 J5 1425 D7 3405 B10 3448 G13 3469 G10 3489 G3 6401 138 9414 B6 9425 G7 9434 E£4 2408 C4 2421 D9 2435 G3 2447 G111 3412 H12 5428 DI 3441 ES 3460 E6 3483 G9 4400 E12 7400
1403 HB8 1412 J7 2402 C3 3410 H7 3449 G12 3471 F9 3491 H3 7404 H2 9415 C9 9426 H7 9435 E3 2409 D4 2422 F3 2436 G3 2448 G10 3413 ES 3430 D9 3442 C3 3462 F5 3484 F7 4401 F12 7402
1404 H6 1413 J8 2404 B3 3416 E3 3454 H12 3474 H4 3493 G3 7405 E2 9418 EI10 9427 H7 9436 E3 2410 D4 2423 F2 2437 G3 2449 G111 3414 F6 3431 Cl12 3445 E2 3464 F6 3486 E8 4410 18 7403
1405 H12 1414 J12 2417 Gl 3420 B4 3456 G12 3476 G4 5400 D3 9400 17 9419 E10 9428 16 9437 F3 2411 B4 2424 B2 2438 G4 2450 G11 3415 F12 3432 D13 3446 D2 3466 F6 3488 E8 4411 E3 7406
1406 D13 1415 E11 2428 B12 3422 G5 3459 H11 3478 H5 5401 C5 9401 G8 9420 FQ 9429 G9 9438 F3 2412 B4 2425 E2 2439 G4 2451 G11 3417 F12 3433 J9 3447 G1 3468 F6 3490 E£8 4412 F4
1407 B13 1416 110 2429 E12 3423 G6 3461 G11 3480 G5 5402 A1 9410 B7 9421 GS 9430 F5 2413 C4 2426 D2 2440 G4 3403 C5 3418 EB 3434 JB 3450 ES 3470 E5 3492 E8 4413 |4

1,2 3,4 ,5,;6; 7, 8; 9, 10, 11, 12, 13, 1 (2 3,4 5,67 8, 9,10, 11, 12, 13,

/\ SSTIS 1c0 0pSB 4 4 8240 0b1 21322
8240 051 21352

I
f _:'.-.,_- =i

©
~d

Fq Tol gl gt sl gl 721 g1 gl 100 127 127 131 F1 ol glgl sl gl 71 g0 ol 100 127 121 13T
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CIRCUIT DIAGRAM - ECO6 SYSTEM CENELEC BOARD

| 1 | 2 | 3 | 4 | 5 6 7 8 | 9 | 10 | 11 | 12 | 13 | 14 | 1101 A20 6106 DD
1102 B10J 6107 G130
1103 E20 6120 C130

] VERSION PROGRAMMING COMPONENTS [ 120 220 7101 <80

TUNER BOARD ECO6 / SYSTEMS-CENELEC 1% G0 Tios pao

AM-IF1 VERSION
6120 | 3156 | 3157 | 3170 | 7111 1132 F130 7109 H3O
A SLLL 450Kz A 2102 BID 7110 H120
2105 A200 7111 C130
1101USA o T3 00 102 FMAMWILW 2106 E30 7112 G120
——  2105USA ° 2107 EAD 7122 H4O
‘ - 6 1 2150 AM-IE2 100 /02 FM/MW 2108 G30 7124 H7O

3
100n ,~1130 |
2 o 100n 5112  450kHz 2109 G30  T102 B20

SJ_ 7 2118 H6O  T103 B20)
— c-PAD 3 4 /01 FMIMW [ 2119 6O  T104 B6O

‘ Yo T1'15 Ti14 2 2120 H6O ~ T105 E20
hd /14 FM-OIRT/MW 2122 160 T106 E20)
FM 75 OHM 1110 FM FRONTEND FE450 2123 H60  T107 €30
1102 FM-IF1 FM-IF2 17 EMIAM 2124 HeL  T109 D5U

7|8
3190 T104 3191 5109 » J_ g 2i25HeD  Tii0 DO

* 2127 E700  Ti1l E50
120R 120R .l1 o3

.
>

E component mounted 2128 B8 T112 F70
21290 C70  T113 A9
2130 F110 T114 B110
2131 F8O  T116 F100
2132 F8O  T117 F130
2133 F8O0  T118 G110
VERSION DETECTION 2134 180 T120 F130
38 |37 |36 |35 |34 1 2135 190 T121 F130
» |7 [8 2136 H140 T122 E130
2137 H130 T123 E130
C 2138 F9O  Ti24 G14D
2139 GO0 T125 F140
2140 GO0 T126 F130
2141 F100  T127 F130
2143 G120 T140 F110
2144 G110 T141 F100
— 2145 E110 T142 F100
2146 E120 O
2147 E120
2148 E1200
—] 2149 H70
2150 A100
D 2159 pso
22K 2161 C110
paa_ |28 oV 3160 2162 H120

—
{_RIPPLE VSTABA VSTABB A70R gigi giég

VDD
o |,_cLock 27 OV 3159 152kHz, 50mV, 2165 C70

w

3169 2166 l 470R W 2166 E110

FTUNE | cHARGE @] 2167 E110
< PUMP 150K in ST 2169 G8O
v 9|veo 5121 2167 Stere0 mono_ stereo ﬁgg ggg
veez DT381 75kHz 12p - - E 3105 D50
0.7V 10 | AF-ouT MONO/, 24 stereo 0.2V 3108 D20
- STEREO mono 4.8V ‘ z:gili)oféy 3109 G40
/ 3123 H3O

AM-AFC
5114 450kHz
4

0432

3193
330R
3192
330R
=y
m
25 5
g= 8
3
3
0.2v [
=
S
=
Y & t]
RF-GND2
=
[S
1.4
1.4V
=
o
1| 0.4y,

2102
N

1131 1103

1
0.
1
0.7
1
-
=)

41

|
2165 FIE]
AM DET <

VSTABB

100n
2129 |2V
+ 1|RIPPLE

VSTABA
>
FMAFLIN
AM-IF2
FMAIF2

AM-IFL-IN
AM-MIXQUT|

FM-IF2-IN

3195 =P1

100u

'r|
£
3194
2K2

100R 0V 2| AM-RF AM-AFC | 32

1.4v
P1[317.5V

2161

OUTPUT PORTS

3| FM-GND

PROGRAMMABLED

3170

100n
F— =

T109

- 3105 " 4| RF-GNDL
2

220R

c
o
po|30 7.5V 8Tg
AGC — — = |
CONTROL 0.1V

0.1V 5] FM-0SC PRE-
[SCALER

WRITE-EN|[29 Qv

O

~

<

[S)

2

<
6106

BAS216
Y,

AM-0SC

CONTROL

DIG-GND | 26

— PO1 LW =HIGH
MW/ LW-RF

161051 2 | VCO 3142
N P

|

‘ g
E ‘ HN1VOZH

\

AM FRAME AERIAL | MW
1103 - 5102 g| -
— Ti05

\
\
\
1 §§ | L L] 5115
\
\
\

2n2
2147
!
i}
220p
2146
220p

14
it
1u

1120 3125 H20
@ STEREQ 3128 H3O
470R ov_T122 ciock 3132 G40
3134 Hell
3137 H7O
3141 E70
3142 E60)
3143 G70)
[ 3144 GBO
3145 F80)
3146 G130
| - 3150 H120)
g LEFT |, 3151 Hi20
o

2127 11| mpx-n
STEREO
220n 12V DECODER AFC

VDD <¢—{
vcez

wla
ST 3158 T123
JTR P

FM-DEMOD
FIELDSTR-IND

LEFT
<—

RIGHT
<—

®
ov T1_21 DATA

PILOT
FILTER
IF-GND

T112

®
T120

from ov ENABLE/MRX

2169 MPX > .

®

T127

vecr 4B T140 3168 3167 1oviyp  TX

I 120R 120R (10-14V)| T126
c

[
~
0.8V |MuTE

13 14 15

N
S
N
=
N
N

T
1

1.1V |AFC+

0.6V

0.6V
v
2V

11v

—_ 6105

to/from

1
| ¥
LW only
3
7105 i
BC337-40 4

T142
L 4

3145

BIRDY FILTER

2141 T116

T
2138
"
it
100n

3154

o o N

5103 LW
3

<

b
or

S

2132

—

2131
4700
470n 555 2K2

HN1VO2H

= ‘N
10!
it
10p
2108
. —3
100p
3172
5K6

RDS only

Pl 3152 G140
eBTVIN | — 3153 G130
3154 F130
2164 330R 3155 G120
i 1la - 12v T124 3156 C120
~ AM-OSCILLATOR T8 4 3157 D120
3 Y — 7112 9. 3158 E130
@ __Jo BC547C G 3159 D130
\ o [LE 3160 D130
8K S 5119 gov T118 3155 Nl 3161 D130
PO ‘ %Z%é 4 VDD ' 28 3167 F120
| 5123 MW £ 4 150R v 3168 F110
- — 7
} : 5
|
T

2139
6107

3109 [O]
>
<

BZX284-C11

®

HIGH

3171
47K
2143
220n
3146
22R
3153
470R

MW:

3169 E110
— 3170 D120J
3171 G120
=Y 3172 G120
3176 H70
3180 130
3190 B60)
H 3101 870
3192 B6O
3193 B4
3194 C40
3195 €30
4101 E20
4102 F30
4104 Hs[)
5102 E30
: AM/EM 5103 F20)
; from 7101/39 5109 B9OI
; => 5110 B100)
5111 A90)
g 5112 A110
5114 B110J
5115 E70)
5119 GOOJ
— | 5121 E110

5122 Hs0O
— — ECO6 Sys-Cenelec, 000907 5123 G50

T 6105-1 E40
! 1 2 3 4 5 6 7 ! 8 9 10 ! 11 ! 12 ! 13 ! 14

[ 6105-2 G60
LEGEND ..V FM mode stereo Signal path
*...only assembled in FM/AM-version SMD j umper
(®)--for provision only 41xx
USA ... for USA version only
LW ... for LW version only

3132

B ‘N w
2140
Lo
82p

47R
—

2137
|
it

220n

8 7 _

DISCRIMINATOR

PO1

Vi
LW=HIGH

4104*
=\\/\
OR
~
2123
iy
it
90|
12.
i+
10n

3180

‘
2
1+
560p
: 3134
22K

x marked components not for LW version

MW mode EM
AM

i MPX (Audio Frequency)
voltages measured while[ AF - leftiright
set is tuned to a strong transmitter

0R EVWM [ .v] LW mode
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LAYOUT DIAGRAM - ECO6 SYSTEM CENELEC BOARD

1101 B50 1110 B4 (1131 C5 [R107 B3 [2133 C1 [R2162 A4 05102 C4 (5110 A2 (5114 A2 (6121 B2 (17104 C4 (D101 A2 [©104 Bl (9107 B4 (0110 A4 O
1102 BS [11120 A4 (1132 A4 (2128 A3 [2138 B1 (2191 B4 05103 C4 (5111 A3 (5115 C2 (122 C3 [¥105 C5 [P102 B2 [0©105 Bl (0108 B3 (0111 A3 O
1103 C5 1130 A5 (2106 B4 2129 B3 [2144 B1 [B142 C2 (5109 B3 [5112 A2 (5119 B2 (6123 C3 [¥112 B1 [P103 Al [B106 Bl 8109 C2 O

I S T N B S SR
TUNER BOARD ECO6 Systems - Cenelec | componentside view

1101

=5 i 1110
oF 7 _Au-AFC
A 7 ‘ A
8 i ol 1102
0 1~
9103 ;
Spgona= 0 () 2 A FM 75000
] oooag NgS‘QZ = |
9106 9 = o
Doono Z0 =
9105 O 5
s ) o
B 2144D fr B
2
} q L / AM FRAME AERIAL
g
— 8% oo 8 B
2738 5115 I//. 5123 <. 1103
He veo 7 % =
C O 74 4 ‘ -
5122 //; / o
9109 t=——rm LW-0SC % /é
DO OO Birdy Filter - "3142 MW-0SC 5102 ==
MW-RF  LW-RF

— 7N -

+ ECO6 Sys-Cenelec, layout stage .5, 080900

ey by s

2102 B10 2120 C30 2130 B30 2137 A3[ 2146 B50 2161 A40 2169 A30 3125 A50 3143 C50 3152 A30 3158 A30 3169 B40 3190 B20 4101 C20 6105 B20J 7109 A50
2105 B10 2122 C30 2131 C40 2139 BA4[ 2147 A50 2163 A40 2190 B20J 3128 C20J 3144 AS50 3153 A3[ 3159 A30 3170 A40 3191 A30 4102 C20 6106 B20J 7110 B20
2108 C10 2123 C30J 2132 C40J 2140 BA40J 2148 B4[J 2164 B40 3105 B30 3132 B30 3145 CA4[] 3154 B50 3160 A30] 3171 B50J 3192 A20J 4104 C30J 6107 B50 7111 A40
2109 C10 2124 C30 2134 C40 2141 B50 2149 C40 2165 B30 3108 C201 3134 C30 3146 B50 3155 B50 3161 A40 3172 B50 3193 B20 4105 B20 6120 A4(] 7122 C30
2118 C30 2125 C30 2135 C50 2143 B50 2150 B30 2166 B50 3109 C10 3137 C40 3150 B30 3156 A40 3167 A50 3176 CA4[ 3194 B20J 4106 B30 7101 B40 7124 C30
2119 C30 2127 CAD 2136 A30 2145 B50 2159 B30 2167 B40 3123 AS50 3141 B30 3151 A20] 3157 A40 3168 C50J 3180 A50 3195 B20J 4107 C40 7103 C5[11

| ! | 2 | 5 | 4 | O |

TUNER BOARD ECO6 Systems - Cenelec | copperside view
4 3
N ) AT B
20 0d I R
3158
5| N A
ST
3 SEM -
_| [ A A |
OHe it S c
E‘ @ g@ 2] ovv i
9 0 3105 = BE
B ‘& 31%9% < =l 4706 9 B
& - . s
A . 3132 40 ]
— S 2 JSL Sjited: pasttems o,
4101 3128 u;'g EI F§| E =
C o @ 9 o Bl 7 2079 2?4 :él l?—: Q{Et: L’ ‘ C
EJ HE 5 Na E\ 120 9775 2123 o";[:m e veel
+ <]-> @ ECO6 Sys-Cenelec, layout stage .5, 080900

These assembly drawings show a summary of all possible versions.[
For components used in a specific version see schematic diagram respectively partslist.

TUNER ADJUSTMENT TABLE (ECO6 Cenelec FM/IMW - and FM/MW/LW - versions with AM-frame aerial )

8-2

ter

Waverange Input f requency Inp ut Tuned to Adj us Outp u’t Scope/ Voltme
VARICAP ALIGNMENT
FMO 108MHz check 8V 1.2V
87.5 - 108MHz0O
(50kHz grid) 87.5MHz check 0 1.6V +0.5v
V £0.2V 3-band
MWOI 1602kHz 5123 8
531 - 1602KHz0] @ 6.9V +0.2V 2-band
(9kHz grid) 531kHz check 1.1V +0.4V
Lwo 279KkHz 5122 8V 0.2V
153 - 279kHzO
(3kHz grid) 153kHz check 1.1V £0.4V
FM - IF
10.7MHz, 45mVvQ
FM continuous wave shortcireuit [ Lopar| 0119 omV +3mV
to block AFC I
FM - VCO
FM 98MHz, 1mVH @ 98MHz 3142 <3> 152kHz +1kHz
continuous wave
3 Note:[The FM-frontend unit has already been adjusted by the factory[]
FM RF (channel separation) O and needs therefore no further adjustments for service purposes.
98MHz, 1mVO " 9(;)"5
FM 90% Left + 9% pilot[] <A\> 98MHz inside @ right channel min.
mod=1KkHz FM frontend[]
1110
AM IF
[C70155 |
@ gDIOOnF 5111
Af = +10kHz[] N
MW 450kHz[] Vg = 0.5mV0 [C7014 | @
D_ (as low asOJ 100nF
connect pin 6 ofll possible) see [ %D 5112 symrfﬁemc
IC 7101 (AM Osc.)0 remark 2) N
with 3.3kQ to Vcc
AM AFC @
MW continuous wave[] 5114 @ OmV £2mv
Vge =2mV
AM RF 3
1494kHz e 1494kHz 2106
MW
558kHz ‘ 558kHzZ 5102 <5>
Af = £30kHz0O P L
LW 198kHz Veraslowasll  198kHz 5103 symmetric
possible

ECO6 Sys Cenelec, 190599

Use Service Testprogram. By selecting the TUNER TEST test frequencies will be stored as preset frequencies automatically.

DN sensitivity of frequency counter is too low adjust to max. channel separation]
(input signal: stereo left 90% + 9%, adjust output on right channel to minimum)

2) RC network serves for damping the IF-filter while adjusting the other one.
3) For AM RF adjustments the original frame antenna has to be used!
MW has to be aligned before LW.

Repeat
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CIRCUIT DIAGRAM - ECO6 SYSTEM NON-CENELEC BOARD

I

L 3 4

|10

11 I

12

I 13 I 14 I

_— USA VERSION PROGRAMMING COMPONENTS
1101 > 2105 usa
-] 1130 AM-IF1
2 100n 5111 450kHz VERSION
€ crmo L, 3 6120 | 3156 | 3157 | 3170 | 7111
A : 100 102 FMIMWILW
T113
YKp21 “lu 6 2150 100 /02 FMIMW
oS>o N 1
FM 75 OHM g CRG 100n AM-IF2 101 FMIMW
T115 4103 5112 450kHz /14 FM-OIRT/IMW
T11a 3 4 17 FMIAM
not USA
2
1102 L 4 106 FM-Japan/AM
) * TJ?)Z : 6 & component mounted
2 7P 7 |8
B FM-IF2
ol e 5110
a78
NT S 1181 1903 103 AM-AFC
=7 5114 450kHz VERSION DETECTION
a— C-PAD . ﬁIS 3 4 { _———
© 7101 e 33 S oz Rl O3 R 2 2
e L g TEAS757H. &t & i I os| 3| s - ‘
2 2 2165 TEA5750H) ©| 445|143 |42 |41 |40 [39 |38 |37 |36 |35 |34 1 é BAS216
S S = 5 = Sl Sk & = © %= ° |
100n woer S| E 3 T O OE 4 oz o & 7P |7 |8
c 2129 gz I 2 2 z 2 [L2M ‘
2v z| z 0.7
+ RIPPLE —>AM-IF FM-IF2-IN| 33 2
v AGC = P1 X % ‘ °
g =
AM-RF o AM-AFC| 32 @I c 8 = ®
— x gr8 g2 | ]
CTRL N o
FM-RF AM 8
IF
RF-GND1 (=}
o 3 [
AGC N
D CONTROL E | WRITE-EN} 29 ov
13
aGC o DATA | 28 (v
470R
Voo cLock | 27 ov 3159 ||
iiiiiiiiiiiii | AGC AM 3160 2166 I 470R sv| 152Kz S0V,
I-TUNE DET _] DIG-GND| o o 0| &
| RS $2cls 8§
o ST N[ W
vco FM NP
E x veez 12
=i ‘ DT-381 75lKHz P
‘ AF-OUT MONO/, 24stereo 0.2V - stereo 0.4V
‘ = STEREO‘/ mono 4.8V mono 4.8V
g 23 1120
‘ } MPX-IN STEREO - VDD 96V J 3158 T1: / s
AM-RE 220n DECODER a AFC = Ve 5 @ STEREC
P S L - \ elg o g 470R o T2 ook L7
ew051 2 | N T T T T T T T ST -k slE g & J 8 ol & .~
MW ‘ A ga o9 o g @ 3T ov T2l
AM FRAME AERIAL ‘ 4 } T111 by %y Fz 8 3 ¢ g ¢ VDD JTR 124 o 6
1103 T105 J_ 5102 Ta L 7! ﬂ HNIVO2H 7 hd 14 17 20 2122 MPX oV T120 ENABLE/MPX, 5 =
2 6| 1 ‘ 2 2 a hd o
PN < - [} [} 2 7.6v T140 3168 3167 from 2169 12Vt T127 =
F 1 T106 5 /2/ N N S 3 S| o pa veel Py Wy o VCC 44 5
Py N ] 2l ol e 120R  120R A0 1126 RT3 =
o 3o Je —e VCC2 ol ¢ - o= |
XH-S 4 S N ‘ 3lg 2y [ = - o8-
\ 8T S sl h -
- ~ 3T S
P — c 2164 N |
—_ [ J g aLo E*;— E] L . 111y T117 3154 -
‘ 6 —‘ o~ < [ 470n L 3 FE-BT-VK-N
II ‘ §” é 5”% 5 330R
‘ N 8T ¥ ST ~ 13 T124
" S 119 SAE 4
6105 2 ‘ L 4 3 5T 0lE N
G . s ‘ ~ z RDS only N nSS 1sSso
2 7 « o TS
3 6 = ‘ L 3L
© Sy ) 6 S22 “ls ols=
~ 5 b s &Lgs
4 i 5 ‘ ‘ EPES s s 7 a78 &78
HN1VO2H \ s I 53<x% 2169 MPX DISCRIMINATOR
‘ “JT8 8 N‘ 2n2 to 11520 - -
pin
‘ ‘ BC857C
H —=>
§le |
‘ ST78 MPX =>
‘ BUFFER AMPLIFIER 3 3
‘r,, cc B8l cc
(] (2]
‘ J JTSR TSR
_— L
£CO6 Sys-non Cenelec, 000911

5 |
LEGEND

®.-for provision only

USA . .for USA version only

E-EU . .for East European version only
J . for Japanese version only

EVM

I 8 I 9
..V FM mode stereo
MW mode

LW mode

voltages measured whilel]
set is tuned to a strong transmitter

10 I

Signal path

FM
AM

MPX (Audio Frequency)

=> AF - left/right

12

14 I

Al0
B10
F201
E140
A20
B20J
G13 U
B30
B10
c7o
B30
A20
F30
Fa0
H6[
G60
He[
H6[
F70
E70
csi
c7o
F1100
G80
G80
G80
H8[
HoO
G140
G130
FoO
Gorl
GO
F1000
G120
G110
F1200
E120)
E120
E120
H700
A100]
E40
ES0
D50
D50
F6L]
c110
D110
F1000
c7o
E110
E110
H8[
E40
oZin}
c60
A70
B6[]
G50
H6[
E70
E70
G70
H700
F801
G130
G140
G130
G130
G110
c120
c120
E130
D130
D120]
D130
F1200
F11 O
E110
C120
G120
G70
E60
F201
B9
B10O
A8
Al1100
B110
GOl
E110
G50
ESO
cel
B20
6105-1 F300
6105-2 G501
[oxin]
G130
c130
ES50
DS
csn
ce60
H70
c130
G120
B20)
B20]
F200
F200
B6L
F500
Farl
F70
A80
B100)
A8 [0
F1000
G130
G110
F1300
F130]
F130)
E130
G140
F1400
F130
F1300
D700
F1100
F100]

T142 F100
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LAYOUT DIAGRAM - ECO6 SYSTEM NON-CENELEC BOARD

1101 A6 M20 A4 M132 A5 P28 C4 2138 C2 8142 D2 5110 B3 5114 A2 B123 D5 7112 C1 9104 B5 8107 D4 [(J
1102 B6 M30 B5 2106 C5 2129 B4 P44 B2 5102 D6 5111 B4 5119 C2 5130 D3 €101 A2 9105 B1 8108 C4 O
1103 D6 M31 D5 2107 B5 P33 D2 P55 C4 5109 A3 5112 A3 5121 B2 bi131 D4 6103 B2 9106 B3 8109 D2 O

R A R R R S R B

TUNER BOARD ECO6 Systems non Cenelec | componentside view

1101

FM 7500

SE o 5! ; 1120 .
a0 MGIEC O1132
— (K7 (a] S % - AM—IIIFII 1102
Cc:l‘ 0 é f o~
j) D /ﬂi M
5110 113
B ) wa 5 FM-|IF2 D ¢ -
rc’)j QEIE” 1 o )
1
ot¥o 5. o8
) 2144 ot i
] © 0 o0
- D
(u] AM-RF
DISCR 0 2106
C p’ 5119 3
X
222 N -
5102 1103
AM-RF
D '3

AM FRAME AERIAL

_+_ ECO6 System non Cenelec stage .3, 120900

| W [ 2 [ 3 [ 4 [ 5 [ 5

2101 B40J2119 D30J2130 D5 2137 A4 P46 B7 2153 C5 2165 C4 8103 C4 3134 D3 Bl52 A4 G158 A4 B169 B6
2102 B10J2120 D3 2131 C5 2139 C6 2147 A5 2154 C4 2166 B6 B104 B4 Bi41l C5 8153 A4 B159 A5 B170 A6
2103 D4 2124 D3 2132 D6 2140 C6 2148 B6 2159 C5 2167 B6 B105 C4 8143 D6 8154 C7 8160 A5 B172 C7
2104 B40J2125 D3 2134 D7 2141 C6 2149 D6 2161 A6 P169 A4 B113 B503144 B7 B155 C7 8161 A5 Bi176 D6
2105 C102126 D6 2135 D7 2143 C7 2150 B5 2163 B6 B101 D5 8119 B5013145 C5 8156 A6 B167 B7 Bi181 D4
2112 B5002127 C5 2136 A4 2145 A5 P152 C5 2164 C6 8102 C3 8132 D5 8146 C7 8157 A6 B168 C7 4103 BS

A R R - R - 4

I

106 C4
4107 C5
4108 C5
6103 B3
6105 C3
6106 C3

7/

6107 C7
6120 A6
6130 D4
6131 C4
o1 C5
o2 D4

o3 b7 0O
7111 A5 O
mi9 BS

0

0

0

TUNER BOARD ECOG6 Systems - non Cenelec | copperside view

15 [2)) O
A X0 Sy BRERE e A A
2 8 2:39 N = E}@ 0"3;,, ﬁ E;-’]
3158 31569 K
B O B B e [
3 3104 Nc'/% 31013 ] 3767 [F A
. A% 2183 C
B g(""_l‘o_'i 21—Q;1 | s °\,b‘} ’ S 2157 2@116 i B
<C> ru \ L X 3169 lﬂ*Vdd BE
1V Eleg RO = g -
ﬁ 6106 3705 / 2, & l“:’] g% SMD jumper
~ L) X A
C : : / 3102 5_‘% ) A 2 2330 (not a\lhown C
T T2 410 ._5\/‘\5?9 S [g;l 8 g g% i in schematic diagram)
B 3 24;7 4108 | JUNCHASBEN =[5 - s Sl
- yins o (i BeBREt g SVCC2 @ —
B3%g i1 NN 38
N 3176
D < < ﬁ M) < "'g‘j D
g lg '~ m 4 El 2149 751—'{-
/A<ccl

ECOB Systems nion CENELEC stage .3, 120900

+ :
These assembly drawings show a summary of all possible versions.[]
For components used in a specific version see schematic diagram respectively partslist.

I
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TUNER ADJUSTMENT TABLE (EC0O6 FM/MW- and FM/MWI/LW - versions with AM-frame aerial )

Outp u}t Scope/ Voltme|

ter

Waverange Input f requency Inp ut Tuned to Adj us
VARICAP ALIGNMENT
FM O 108MHz 5130 8V 0.2V
87.5 - 108MHzUI 87.5MHzO 4.3V +0.5V0
(65.81 - 74, 87.5 - 108MHz) (65 81MH2) check (12V $0.5V)
Mwo _ 1700kHz 5123 8V 0.2V
FM/AM-version, 10kHz gridd
530 - 1700kHz 530kHz check 1.1V 0.4V
FM/MW-version, 9kHz grid ] 1602kHz 5123 6.9V 0.2V
531 - 1602kHz 531kHz check @ 1.1V 0.4V
Lwa 279kHz 5122 8V 0.2V
|
153 - 279kHz 153kHz check 1.1V 0.4V
MWLO _ _ 1602kHz 5123 8V 0.2V
FM/MW/LW- version, 9kHz grid
531 - 1602kHz 531KHz check 1.1V 0.4V
FM IF
M 10.7MHz, 45mv0Q 5110 0+3mVDC
continuous wave shortehreuit] 12141 Fam
FM RF
FM O 108MHz <A> 108MHz 2155
87.5 - 108MHz[J <1> MAX
(65.81 - 74, 87.5 - 108MHz) 87.5MHz0O mod=1kHz[l  87.5MHzO 5131
(65.81MHz) Af=+22 5kHz (65.81MHz)
vco
98MHz, 1mVvQ 1)
FM ) 98MHz 3142 152kHz +1kHz
continuous wave
AM IF
[C70136 |
@ ngOOnF 5111
MW 450kHz0) Af=+10kHz(] - <'5>
- IIC 7101 I
D- VRF =0.5mv 40ZI.OOnF 5112
connect pin 6 0f0) | (35 low as| cee §D ;
IC 7101 (AM Osc.)O possible) | remark 2) symmetric
with 3.3kQ to Vcc
AM AFC <C>
5114 0+2mVDC
MW continuous wave[] @
Vge = 2mV
AM RF ¥
Mw 40 _ 1494KHz e 1494KHz 2106
FM/MWI/LW- and FM/MW-version(]
( 9kHz grid)0
531 - 1602kHz 558kHz 558kHz 5102
LW 198kHz 198kHz 5103 <'5>
MwQO 1500kHz Af = +30kHzO 1500kHz 2106 -
FM/AM-version, 10kHz grid(] Ve as low asil symmetric
530 - 1700kHz 560kHz possible 560kHz 5102

Use Service Testprogram. By selecting the TUNER TEST test frequencies will be stored as preset frequencies automatically.

s sensitivity of frequency counter is too low adjust to max. channel separationd

(input signal: stereo left 90% + 9%, adjust output on right channel to minimum)
3) For AM RF adjustments the original frame antenna has to be used !

i Repeat

4) MW has to be aligned before LW.

|

ECOB, Sys + PA with frame aerial, 070799

2) RC network serves for damping the IF-filter while adjusting the other one.



CIRCUIT DIAGRAM - ETF8 SD

1 2 3 4 5 6 7 8 9 10 11 12 13 14 1701D14 3768 D13
I I I I I I I I I I I I I I I 1703A1 3769 H5
1706 A1 377012
— — 1710F1 377113
+MOTOR 7612 1760A14 377213
EH-B 1703 118V 2621A3 3774 H3
119y *MOTOR 2622A3 377513
*MOTOR z P 614 2623A2 377612
GND_M P = BC807-25 ‘ \ 2625 C5 377712
A sol_supply  (11.8V) TO/FROM A 2701 D2 3778 H1
oleala -
=M N1o H—-0 N—g +5v MECHANISM 2702E3  3779G3
¥ &TS &T5 &77 SHIFT REGISTER 2703E13 3780 G2
_BT-VK- FE-ST-VK-N
FE-BT-VK-N 1706 Ves 7 noms 0OV - S0 2704 F12 3781 G2
STROBE g STROBE ) 03 & 3 1= 2709E7 378615
10 | Os' i}
7 oATA N S o Veel2v 2710G7 378914
DATA s o | 22T ooV =8 2 oHOTO 2711D9 3790 D9
— ik LK of© soL oov 3 — 271218 3791G9
s GND_M
T|STR 7610 05 |73 ERY) - 2713D9 3792 F6
GND_P | == 1P HEF4094BT WUTE OFF 00V = 4 MODE 271418 3793F5
V- g o6 a 5 271508 3794 F5
3 +5V o 12 sol_supply 2716H8 3795 F5
B ADL 2 0414 6 CR_IN B 2717D5 3796 E10
CRUN CRSEL 0OV 7 2718E5 3797 C11
—: +{cP 00— . REC_FWD 2719F4 3800 G11
REC 5.0V
TO / EROM o1f= aly Ny 9 é REC_RVS 2720 F4 5701 G2
8RN 835 82§ v — 272107 570311
FRONT BOARD o, |_smsore 0o — 2722H7 6612 A10
6 2723D7 6770 H2
VDD EO
2724H7 6771 H2
2605  ° » - 2725D10 6772 H1
P, 100n v REC @ é 2727D3 6773 G2
- +
c o A BCBATB @ c 272863 6774G3
2729E8 677614
©03-15V) ©8-21v) 2730H8 6777 H3
MUTE_OFF 2731 E9 6778 H5
2732G2 761085
DATA <> 274311 7612 A9
CRUN < TO/FROM 2747D13 7614 A10
o seL 3790 ) w | o AF BOARD 274902 7618 B9
o8 Rin = Xra 1701 2750E2 7620 B9
= 22K MUTE_OFF ~ FE-BT-VK-N 2761F10 7624 C11
3723 3717 e A 3768 0.0V 2768 H13 7720 F8
D 274‘19 12K 1K2 2‘7‘21 REC_Rout 3745 = R 7-CMOS D 2769E12 778014
t it TAPE_L TAPE_R 2770F11 778113
Wweala 2727 2717 o lo 1 2715 3709 e 278013 7782 H2
2T 8 — — NT& 3746 1K2 TAPE_R w2V
]T= 3n3 15n & Toou Al ole i " = 5 278113 778312
o8 o 2718 T RTS gls +12V 11.9v | [orare o 278212 7784G3
- A 3724 3718 A y STS 2788 I — 278411 7786 G2
Reh - - 2 00n A A * 1A ] 1A 3GND_A 278512 7788 G13
12K 1K2 ] REC_Rin w REC_Lin 22n 3735 22K = JREC.R 2786G1 7789 G12
= REC_L -
2728 2718 o REC_Rin 3736 "= 2787H3 7790 G12
Leh 2750 —f i REC E RrS — I ‘ S REC R ‘ F' LREC_L 2788 E13 7792 F6
E I T DU UUURURRURY PPN e *RECEQ gl 82 - E 2789E8 7793 F4
lu . 2709 RTS <% 2790G8 7794 F4
ol a o N | olvala o]agly 2791 E8
8ls s & n 5<8ETS STSESR 2793 F7
o= © © +12v — o o
A 3711 LA 2794 G8
N 100R S = ]| < o - 2795 G5
) o ¥O o = N
o I = ol © O] 9] Yoss—-¢ 90> 2796 G9
N N 90y gls Bl 3| 2z 2 g ST RELR 2797 G9
o~ o~ [ we-
recips T OTVKN BOS I & o« h‘ N} 2798 E9
1710 =A ) x A A la A la la la 2799 F10
E GND_AL : 1] } 3 g = =/ L =" = = E 3607 A11
Erase 2 BCB47B : AN17150A | e PRE.AMP_VCC et d . 3608 810
: 7720 | +— - .. MUTING ciReulT 3609 ALL
- 7792 T N (P s M e o g B I 2 R R ER : 3610 B11
Reh BCBATE BC847B : TAPE PRE-AMP IC | §] s 3 i moTe OFF 3611 A10
N Common %) N = .
. q 3612 B11
oov 3792 ol & |
- - . E A I 3614 C11
e 7786 47K & 9 = ST 3 3624 A9
Ji11 o xlo > 3626 A10
= o] o] ~ >l o
: J t J_ 2 3628 A9
: 3712 - 3800 3630 A9
G : G 3678 B8
100R 2790 22K : 3680 B9
3779 o 5 :
2710 | 210 | g’ﬁ gz gy _Bc&;‘gg 7788 3686 C11
330K BIAS_OFF 1n 1n5 R @ BC847B 3709 D8
i sle A A 371018
318
— GQA TS = = — 3711 E7
1N4148 A H 371267
= Ef REC_Lin 3717D5
o 3718 E5
E)
§  820R I CR_BIAS 3719 E4
s % <y . REC_Lout 2‘7‘22 H 3720 E5
H 2 g K@ 58 N 721 E4
R NS B> BIAS sla w :
© * ST LEVEL 3769 6778 N o+ 3 s c 3722 E4
g N Pt o 5 T8 5TS 3723D3
z p +12v 10K 1N4148 . 3724 E3
v 7783 - =" sle DC Voltages measured with Fe Recording. - 5733 E13
BC847B &TS . . 3734 F13
3770 1ev (xxV) Voltages during Solenoid On. 335 ELs
2 { 5 1Ks K2 = s 3737 G13
» * : Provision part.
/ 1 ? ‘ ‘ § 14 00V 3786 BIAS_OFF Y / 3738 G12
| oK S<x 8lg N s I . fi 3739 G13
] S .
CLNS-2A833 YEZ 5<8 RTS ote : Some values may varies, see respective ;Zg 211;1
5703 .
. parts list for correct value. iy
sle ot S 2 A A 3
274 2148 RT3 ERASE N = = 3745 D12
I Al 22n |p OSCILLATOR g;‘ég 521
- =P =P
3764 F10
3139 118 54890...for 90140...3455 pt2 dd wk0125
P

l 1 l 2 l 3 l 4 l 5 l 6 l 7 l 8 l 9 l 10 l 11 l 12 l 13 l 14 l



LAYOUT DIAGRAM - ETF8 SD BOARD
CHIP LAYOUT - ETF8 SD BOARD

2621 B4 2729 Al 3609 B4 3724 B 3777 Ci 4712 B3 7614 A4

2622 C4 2730 BI 3610 A4 3733 A3 3779 C2 4718 B2 7618 A4

2623 B4 2731 Al 3611 A4 3734 A2 3780 B 4719 B2 7620 A4

2625 B4 2732 Al 3612 A4 3735 A3 3781 A2 4720 B2 7624 A3

2701 Al 2743 B 3614 A4 3736 A2 3786 C4 4721 B2 7720 A2

2702 Al 2747 A2 3624 A4 3737 A3 3789 C3 4723 B3 7780 C4

2703 A3 2749 A1 3626 A4 3738 A3 3790 A2 4725 B3 7781 C1

2704 A2 2750 Al 3628 A4 3739 A3 3791 B2 4726 A3 7783 C2

2709 Al 2769 A3 3630 A4 3740 B3 3792 C4 4727 B3 7784 B

2710 Al 2770 A3 3678 A4 3743 A3 3793 B3 4729 B2 7788 A3

2711 A2 2781 CI 3680 A4 3744 A4 3794 B 4730 B2 7789 A3

2712 B3 2782 C2 3686 B3 3745 B3 3795 B 4731 C3 7790 A3

2717 A2 2786 B 3709 AT 3746 A3 3796 A2 4732 A2 7792 B3

2718 BI %;gg % 3710 Al 3762 C3 3797 B4 4733 Ez 7793 B

2719 B 3711 Al 3764 A2 3800 C4 4734 A3 7794 B
1701 A2 2715 A4 2795 B3 6612 Al 6777 C2 9704 B3 5790 BI 5789 A3 3012 41 3788 Ao 2507 Az 4735 A7
1703 A1 2716 B4 2796 B3 6770 C2 6778 C2 9705 B4 2791 A2 5790 B2 3717 A2 3769 C3 4702 A4 4738 A1
1706 B2 2761 A3 2797 B3 6771 C2 7782 C3 9706 B3 2722 B2 2791 A1 3718 B 3770 C2 4705 A3 4739 Al
1710 A4 2768 A2 2798 A3 6772 C3 7786 A4 %;%3 éz %;gi ﬁ: 3719 BI 3771 C2 4707 §3 gié ﬁ?

4 BI 3720 B 3772 C4 4708 A2

1760 A1 2780 Bl 3778 C3 6773 B3 9701 C2 558 R3 5799 B2 3751 B 3974 C3 4709 B3 4747 N
2713 AZ) 2784 B4 570] A4 6774 CS 9702 C] 2727 AI 3607 B4 3722 B1 3775 C] 47]0 B:') 76]0 B4
2714 B2 2785 C3 5703 C4 6776 C2 9703 A4 2728 Al 3608 A4 3723 A1 3776 C2 4711 B4 7612 A4

R A

~

D B>,

I
NN

3139 113 3455 pt2 dd wk0125 3139 113 3455 pt2 dd wk0125

I 1 I 2 I 3 I 4 I | | | 2 I 32 I A I



TAPE ADJUSTMENT & CHECK TABLE

TEST RECORDER | MEASURE ADJ UST
CASSETTE MODE ON READ ON with to
SBC420 frequenc
MOTOR SPEED PLAY q y check 3150Hz +/- 2%
3150Hz counter
WOW & FLUTTER SBC420 PLAY W&F-meter check <0.4% DIN
3150Hz
< : >or{ : >
SBC420 PLAY FWD left hand screw max. output level
10kHz PLAY REV A fight hand screw =g
125mV +/- 3dB
&P légll‘/BAlgli‘(Sg:_o\l/\llz_sLE SBC420 PLAY mV-meter check (see fig.1 for freq.
Q. 315Hz response)
CHECK RECORD/PLAYBACK FREQUENCY AND DISTORTION
Inject 3mV signals
100Hz, 250Hz, 1kHz, SBC419A
10kHz, 12.5kHz or RECORD
. <?> <4> SBC420
via or
RECORDED or
CASSETTE PLAY @ @ mV-meter check limits see fig. 2 *
LEFT RIGHT
Inject 1kHz 8.85mV SBC419A
. or RECORD
via <‘°> °r<‘> SBC420
F::EA(;ZE?'TEED PLAY @ Or@ THD-meter check <3%*
LEFT RIGHT
SBC419A : 4822 397 30069 A For Auto-reverse version only
SBC420 : 4822 397 30071 * If high frequencies are not within limits, decrease bias and re-measure.
If distortion is too high, increase bias and re-meaure
level(dB) level(dB)
A A
| | [l |
| | | |
8dB 6dB | 8dB 8dB | 6dB | 8dB
| | | |
| | | |
| | | | | | | |
1 l 1 1 1 l 1 1
| | | | f(HZ) | | | | f(HZ)
80 250 4k 12.5k 100 250 4k
figure. 1 figure. 2

EXPLODED VIEW - TAPE MODULE

1002

3139 118 78730_Module Tape Deck ETF8 SD dd wk0125



TAPE DECK WIRING

To ETF Board
Connector 1760 (8P)
REC | REC
rvs CRO FWD
e 00 o
oo o0 o
% % %
N
X
Tape Deck
Motor
1 P
Red
Grey Blue
White Yellow

1
[

To ETF Board
Connector 1710 (5P)

9-4
TAPE MECHANISM ELECTRONICS
08FESTVKNA
+O P
5 L Pin No.
O+ 1. Veec 12V
O} 2. Photo Out
0 3. Gnd
Photo Interrupter +O! 4. Mode Switch
O _I Mode Switch O{ 5. Solenoid
§ J Q 52 Switeh ——O1 6. CrO2 Switch
o —+O:! 7. Rec Switch (FWD)
................. Rec Switch (FWD) ,
_,——O 8. Rec Switch (RVS)
PCS 107 . i
470R Rec Switch (RVS)
1 Solenoid

Mechanism Head Wires Soldering

Head wire connector pch

(O5FESTVKNA)
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Pin No.
i : o: 1. +Lch (White)
Rec/Pb Head %ﬁ ; ol 2.G6nd  (Grey)
| oi 3. +Rch (Red)
Erase Head ' o' 4. EHead (Blue)
: ©: 5. EHead (Yellow)
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CIRCUIT DIAGRAM - COMBI BOARD (Part 1)

1550 AL 2501 B10 2510 E9 2518 E11 2526 F13 2534 G14 2557 G6 2566 D6 3501 B9 3510 E9 3518 E12 3526 H12 3534 G13 3542 114 3552 A3 3560 E4 3573 H8 3581 B7 3589 G7 7500-C F13 7505 D12 7513 B13 9551 C2 T504 E9 T557 C2 T566 F2 T574 G2 T582 12 T590 H8
1551 B1 2502 B10 2511 D10 2519 E12 2527 B13 2535 B8 2558 16 2567 B7 3502 B10 3511 C10 3519 E12 3527 B12 3535 C13 3543 B14 3553 B3 3561 E2 3574 F6 3582 D6 5550 E3 7500-DD13 7506 F12 7514 H13 9552 C2 T550 D5 T558 C2 T567 E3 T575 H2 T583 12 T591 He
1552 B2 2503 F14 2512 F10 2520 E12 2528 H13 2550 A2 2559 16 2568 D7 3503 B10 3512 G10 3520 E12 3528 H12 3536 G13 3544 H14 3554 B3 3562 F2 3575C5 3583 B7 5551 F3 7500-ED11 7507 B12 7550 H4 9553 D2 T551 A2 T559 D2 T568 F3 T576 H2 T584 14 T592 18
1553 C2 2505 B8 2513 C10 2521 C12 2529 C14 2551 A2 2560 17 2569 B7 3505 C8 3513 D11 3521 E13 3529 C12 3537 Al4 3545 C14 3555 C2 3563 G4 3576 C5 3584 D7 5552 C2 7500-F D10 7508 H12 7551 B4 9554 E3 T552 A2 T561 D2 T569 F2 T577 H2 T585 G4 T593 18
1554 D2 2506 D8 2514 G10 2522 G12 2530 G14 2552 B2 2561 F6 2570 D7 3506 E8 3514 F11 3522 E12 3530 G12 3538 114 3546 G14 3556 B2 3565 14 3577 B6 3585 C7 6500 B10 7501 C8 7509 C12 7552 G7 9555 F3 T553 B2 T562 D2 T570 F2 T578 H2 T586 G7 T594 18
1555 E2 2507 B9 2515 D11 2523 C12 2531 C13 2553 B1 2563 B5 2571G7 3507 C9 3515 D11 3523 D12 3531 C12 3539 B14 3547 B15 3557 D3 3566 14 3578 D6 3586 E7 6550 15 7502 E8 7510 G12 7553 F5 T500 A8 T554 C2 T563 E2 TS71F2 T579 H2 T587 H8 T595 B7
1556 G2 2508 D9 2516 F11 2524 G12 2532 G13 2554 G4 2564 C6 2573 A4 3508 E9 3516 E11 3524 F12 3532 G12 3540 H14 3548 H15 3558 D3 3568 H5 3579 B6 3587 B7 7500-A F10 7503 C9 7511 B13 7555 B6 T501 B9 T555 C2 T564 E2 T572F2 T580 H2 T588 H8 T596 D7
2500 A8 2509 C9 2517 D11 2525 C13 2533 C14 2555 H3 2565 B6 3500 A7 3509 C9 3517 D12 3525 B12 3533 C13 3541 A14 3551 A3 3559 E3 3572G7 3580 D6 3588 D7 7500-B F11 7504 E9 7512 H13 7556 D6 T503 C9 T556 B2 T565 E2 T573 G2 T581 12 T589 H8
Source Selection / Sound Control part
P | SOURCE SELECTOR] | ELECTRONIC VOLUME CONTROL| | DIGITAL SOUND CONTROL (DSC)|
+VS  from 7552 -y — — — — — —
2550 s |
AL AO
A — w73 Y ‘ 42v ‘ BASS DBB ‘ A
22n I 2551 ¢ — I 3500 T500 057V 4av ) | |
1550 4 100n 16 9| 10 AN . Ve to 7500 pin 14
2 T551 T 202 % 3551 ‘+vs 820R | 3537 |
v/ A A VDD mesiss ‘ +| 2500 ‘ ‘ 220K
*
AUX 1 Ts82 * 3552 Loeic ‘ 100u | \ BCBATB  |0/20V] 3541 |
e A [ty —_—
3 I 2552 o Jo5a <3ss 7551 bl ‘ 3501 +1 2501 } ‘ POP JAzz o 22359 o }
150K 4.2V 2527 3530
n2 6K8  <6K8 HEF4052BP 3577 ‘ 470R 220u ‘ ‘ — ‘
2553 o 10n 22K
— TAPE L1 | u 470R 2569 ‘ ‘
=  2on = \ 3587 ‘
B TUNER_L 5 H M + 2563 }—Q—/\+ AN\ 3503 6500 PWM ‘ ‘ 3547 BASS_ALC ‘ B
o Tosa ) \\_. ° 0% 2 To9S 39 R et tomsss || 3527 150K
“CMOS | 1552 —@— 4 -8V2 AUX L2 [ Ho 3583 2502 tasssTom | \ 220K - ‘
TAPE R — T556 %3556 22K = 3.75V| 4K7 | P |
- | 5 L CD_L 4 10u ‘
c S +2avsve o L0222 L isves \ | [
Em 5 Tesa %901 _qiiov AF 2521 3529 ‘
= TAPE_L ° | ‘
s 4 T555 * 3555 22K | [0Z1V] 1n5 27K ‘
8 GND TAPE_R 12 _————— ] *
§ REC R s Tssgd  RECR = - . ‘
C - 2 o = from @2'65—\7‘ C
REC.L ¥ _, 3585, 3586 TUNER_R 14 Oz 100n 47n \
il Y 2523 3531 3533 3535
FE-BT-MEBI-VK-N REC_L AUX_R 15 VS ‘
° % 7509 ggop 27K 33K 100K ‘
T W 1553 9552 +CD_MTF_MOTOR D R1L BC847B 2525
— S5 — 7559 ---— = T ‘ —
o +MOtOr | e
= 47 Ve
0B~ 2 9553 1oy vss vee -, 4700 3580 P |
° & GND | | 150K 4.2V 14 2.13v
3 e 8| 7 6 3578 3523 v L
3 & - 9 8 2.1v 1Y) |
3 EH-B ° -
[:4 55 Ve 2.05)
T550 470R 7500-Ey V& 33K to |
7500-D L7
D 1554 . Tsel * 3557 JL 3588 HEF4069UBP 12 BCB4‘E o HEF4069UBP Amplifier Part ‘ D
co_L | ] 3K9 '_2?15 3513 205v1d] 2 V75055 ogrz 1V |
2 33K -
GND | mm—] Source Selection
- 10n
€5 b R 5 T562 * 3558 Logic Table ‘
S o _| L
— £ m 33K Source Al | A0 575 EA —
=8 oV | = e ——<cos Jos0 < 3560 e |
o 63 TAPE | 0 | © |
oND | =] k3 <aK3 3519 3521
AUX 1 0 33K ‘
s = CD_MTF_MOTOR
TSERVO | = e e MTE TUNER | 0 | 1 |
E FE-BT-VK-N E
cD 1] 1 |
1555 9554 (forseen only)
—1 T565 *3561 Rt ) 3520 |
LEFT | mm] REC_R <+——— 33K
5 15K T567 5550 to 1551 or 1552 |
GND ry RECL 9+—— 2518 -
— 3 T566 * 3562 4700 4V, Ve |
T RIGHT | me—]| ° ns bs ‘
15K T568 5551 Ve !
g S \Y/elo} 4 ry AN « +12V_AF 5.27V 7553 2516 V 2503 ‘
= 5 1569 n [ov] ov BC327-40 t—I 2.0V —
S § TU_EN / MPX T CD_+5 V). ov +5V6 7500-A 1on 15K “7500.p] 2 05V;Z%i7ﬁﬂ2-1ﬂ 7500-C 22n |
= = TU_DATA 6 gT5%0 9555 (forseen only) w574 HEF40B0UBP | HEF4069UBP fov) HEF40BOUBP | | F
“=73504 R
TU_CLK LN 47K 5 6 2.1V |
= 33K to
ISTEREO 8 T572 CD on = Low | 7 %l/ Amplifier Part ‘
FE-BT-VK-N + ‘ 2526
— 3563 2561 | {1 [ .
1556 +5V6_S +VS 22u
—— T573 +5V6_S 100R ‘ [0721V|2524 3532 3534 ‘
RS | mt1—e— + Va —\\/\
15 2554 680 27K 33K ‘
TU_EN/ MPX 220u | p |
15
BC8ATB T mpeu
G TU_DATA " [ 7552 ‘ 7510 |P288V] | G
TU_CLK 2557 10K 16 HEF4094BP | |
- 13 470n SRG8 0721V 2522 3530
ISTEREO 15 1ent ; | N
° I . uP Port Extension | AU 44 |
g BKLT_ON T8 ‘ |
— 8 e -
pu AU_STR 3 } pssVE ;:()88478 ‘
o
= AU_DATA LOGIC TABLE
= - 2 1 C 10/55V] T587 ocie ‘ 3526 € 3528 3548 BASS_ALC ‘
410555
£ AU_CLK D 1V ——— e+ JAzZ Sound f eatures| Control lines 220K > 220K
2 T588 ‘ 150K ‘
H S MUTE v DSC | DBB | DBB | POP | BASS | JAZZ from | H
= (055Y]  T589 Amplifier Part
PwM  RALLE Y INCR off off 0 0 1 0 ‘ P ‘
5V 3568 o
D_GND +12v T T pass (flat) on 1 0 1 0 | A - BC847B |
1K 5VT591 3573 | Cp POP  JAZZ 7512 3540
L5VE 7] 14ETo67vESY cb oo |t T T 5 | L2 |
— VI 1K —
IPWRDWN TjisOssY T2 on 1] o | o o | * ‘
JBKLT BACKLIGHT T593 5.5V 5.35V 5 S : : ‘ 3542
v . off
“ K 6550 T504_OV_ 5.35V to S‘;:;Cf Sell Jazz . | 220K ‘
=% BZX79-C3V3 v on ! ! ! \
FE-BT-VR-N 1 25581 2559| 2560) off 1 1 1 1 ‘ |
220p] 2200 220p, 1 Pop ‘ ‘
P on 1 1 0 1 ‘ A o8 ‘
— |
PWRDWN 4i8 Lii77777777777777777777777777777J
from
Supply Part
*
3561 (230V MAINS SUPPLY ) DC VOLTAGES MEASURED IN :

ltem |3541] 3551]3553] 35553557 3559 5552]955119552]9553
Model 35423552 3554 3556/3558 3560|3562 VvV CDMode 1KHz, 0dB track, DSC "OPTIMAL", DBB "OFF", INCR "OFF", VOLUME "20"
Tuner Mode 1KHz , df "22.5kHz", DSC "OPTIMAL", DBB "OFF", INCR "OFF", VOLUME "20"
Standby Mode

DSC OFF/ON at CD Mode 1KHz , 0dB track, VOLUME"20"

MC-100/105/110 | 220K | 39K | 6K8 | 22K | 33K | 3K3 | 15K |2.2uH

X

N
X
<

MC-200 150K | 33K | 8K2 | 6K8 | 18K | 2K7 | 10K ><
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CIRCUIT DIAGRAM - COMBI BOARD (Part 2)
1330A13 2331E4 2334 D5 2337 E9  2340D9  2343B1l 2346E12 2349HI0 2353H7  3331E5 3334 D5 3337 F9  3340B10 3343E9  3346D9  3349G7  3352G11 3356B5 336015  3363C7  4333E5  5331E9 5334 C9  6333H5  7331G8 7334 B4 T333C7  T336H6  T339D13 T342E13
1331D13  2332D4  2335E5  2338D9  2341AI11 2344 B11 2347 F11 2351B6 2354 H8  3332D5  3335E9  3338D9  3341B11 3344 D9 3347 G8 335017  3353G10 3358B5  3361H6 3364 B8 4334 D5 5332D9  6331G1l 6334 C8 7332G7  7335B8 T334 G10 T337 B12 T340E13 T343E4
2330C7  2333E5  2336D5  2339F9  2342B11 2345D12 2348F10 235215  2355C8  3333E5  3336D9  3339A10 3342B11 3345F9  3348G7  3351G1l 3354 B4 3359H5  3362B8  3365B9  4335A5 5333E9  6332G10 7330D6  7333H7  9330B8 T335H8  T338B12 T341E13 T344 D4
| 1 | 2 3 4 5 6 7 8 9 10 11 12 13 14 15
Power amplifier part
A
HEADPHONE SOCKET
MUTE = 4335 *3339 2341 [ \
7
iiiiiii R T 1330
— F +5V6 ‘ (MC148) 47u 0 p ‘
\ 9930, < s }
;
‘ (forseen only) |Te98v « T [ | 2 ‘ 16 - 150 ohm
‘ 99V Eowescrp ‘ R | 5
B ‘ T330 ‘ 104v] 7335 | | |
3 i * R 6
3354 | 3340 2342 |
*1 2351 | ol 1
10K ‘ 68R 47u |
| 7334 4u? \ L 1
— | BC847B 23300 | N I S s e e
‘ 4u7 ‘ ‘
C | ‘ "
1333 | ‘
T332 @
— 5334
360n I
(forseen only) 7330 3346 3338 2340
2334 AN7125 1 CTag 10K 1220"
2R2
D 150n &ﬂ/
R T344 2332 3332 o ouTi+|2 47V 5532
150n 4334 onpt |3 _ 3344]  360n
3334 2336 IMC14g| 10K
OoUTl-[4 47v |58V | 3336 1331
6K8 220p l T339 ==
(forseen only) 2R2 2338 22245 L1 ol + s Box
] 220 n
l n 1 T L 2 ol | %
from ’ T342 R 36 -
Source Selection and Sound Control Part MC148] l\ T340 4 8R LS BOX
('0’5293932‘3“'” out2- |104.7v iS.SVT 5331 1223;,‘16 R olot— right
E GND2 |11 - 360n T Clickfit
Me1a8l socket
MC148 3343
L o J out2+[1247v |58V | 39433335 I
A 2337
2335 sa33 220n
— 220p 7
Tfurseen 3345 360n
only) 10K
i 3337
2R2 I
E 2339
l 220n
12V +12V 1 23481 2347
] * 4 T4
Item 33393341 3348 3347
2355 3270 3347 3362|3363 3364 3365 6334 7335
Model 3349
6332 6331
G MC-1xx 100u | 68 4K7 | 1K8 | 10K | 390 | 270 | BZX55-B11 BDW93CFP 47K natas N AN 1Na1as
3352 < 3351
MC-200 >< 120 | 560 >< >< >< >< >< >< | ecesme BC8S7B | icidg] BASS ALC K S IK
MC14g| 7332 7331 |[z2v | -
—1 7.2V 6.2V to 3547/3548
T336 s2v T335 DIGITAL SOUND
CONTROL (DSC) 2349
1000
L2353 o | 2354
T331 @ 680p 680p ,l,
H
I R 6333 3359 3361
Q STANDBY B o~ !
IN4148  BK8 100R 7333
. BC847B
— 2352 < 3360
470 S 100K j?io (230V MAINS SUPPLY ) DC VOLTAGES MEASURED IN :
V CD Mode 1KHz, 0dB track, DSC "OPTIMAL", DBB "OFF", INCR "OFF", VOLUME "20"
| 'V Tuner Mode 1KHz , df "22.5kHz", DSC "OPTIMAL", DBB "OFF", INCR "OFF", VOLUME "20"
Standby Mode
V| MUTE OFF/ON
1 2 3 4 5 6 7 8 9 ! 10 ! 11 12 13 14 15
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CIRCUIT DIAGRAM - COMBI BOARD (Part 3)

0250 G11 2250 E6 2254 E11 2258 G5 2262 D15 2266 B15 3251 A8 3255 B14 3259 C15 3263D14 3267 F17 3271H14 3275H15 3279J19 3283C17 6251 D4 6255 D8 6259 D10 6263 E10 6267 B7 6271 H8 6275317 7253C19 7257 115 7261K19 9254 E18 T251 E2 T255E12 T25914 T263 119
1250 D2 2251 D8 2255 F11 2259 G5 2263C18 2267 E6 3252 H5 3256 B14 3260 C16 3264 C19 3268F17 3272114  3276J17 3280K19 3284 C17 6252 E4 6256 D9 6260 E8 6264 EI0 6268 B8 6272B16 7250A14 7254 E17 7258114 9251 D6 9255112 T252 F2 T256 F6 T260J4 T264 J19
1251 E3 2252 D11 2256 A6 2260 H7 2264 C15 2268 F12 3253 H5 3257 B15 3261 D16  3265E16 3269 G16 3273114 3277 K17 3281 C17 4250B19 6253 E4 6257 D10 6261 E8 6265 E10 6269 G6 6273 E18 7251Cl4 7255G17 7259J15 9252B19 9256 E16 T253 F3 T257 14 T261 A19

125213 2253 E8 2257 B7 2261B14  2265D19 3250 A6 3254 H7 3258 B15 3262 C17 3266 F17 3270112 3274 K15 3278J)18 3282C17 6250 D4 6254 D8 6258 D10 6262 E9 6266 A7 6270 H6 6274 112 7252C16 7256H16 7260J18 9253 E4 T250 D3 T254 E6 T258 14 T262 E18

| 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 | 13 | 14 | 15 | 16 | 17 | 18 | 19 | 20 | 21 |
COMBI BOARD
— Supply part
A r 77777777777777777777777777 17.7v BDW94CFP 22v
‘ *3950 *2256 *6266 3251 18.4v 7250 152y 0 T261
i | < . > BACKLIGHT
— 470R 22u 1N4148 l 2K2 * ETF_MOTOR (MC20)
| 225 o 6268 -
‘ %6267 10U—P, BZX79-F8Vv2 7\;972§27 AP
B ‘ M 6272 -
1N4148 J_ 7N BZX79-F10
‘ =
‘ TUNER
] — & * *
o f R azsa’Loses ————————=
z o : 2k2 | 47u ‘ 7253 ‘
8V ac 220K | * * ‘ ‘ ETF_AF
— MC20 3262 | | *azee G20 \
250 3261 B ‘ 1K ( ) ‘
82K | + 2265 |
D _ %6250 L 1?77J
g * iNToos L o5y 6250 6255 Z§§256 32’5257 §Z§255 7 6250 L 2252 -
— vg 1250 o1 62N51 100n 1IN4003 [1N4003 | 1N4003 1N4003 |1N4003 | 1N4003| 100N
3 —]: > f I
faze | w T = v A 1
E 'é .| > *estz BC35912<|/C20
-] =] ) T262
é - BT EHB 14003 3:”2250I 2267 L 2253 (6260 6261 Xz’ézsz Z§§263 ZSZZM 46265 Loosa ] e CD SERVO
— S T s *62,33 4m7.| 3m3 [ 200n 71 n4003 1na003 | 1N4003 1N4003 [1N4003 [IN4003 | 1000 * * 273 MTF_MOTOR (MC10)
= N i
15.8V ac (forseen only)
16.1V ac 3268
MC10 T256 2K2
] . 0.14v
|
‘ O ic20
i — m - STANDBY MC20
G iﬁ?s 35?9 5?5% P_.GND D_GND A_GND BC847B
6269 BOTTOM
1 M PLATE
1N4148
6270 3254 -
e " > PWRDWN
H 3252 <3253 I 2260 i 6271 ¢
K7 S aK7 47n BZX70-FEVE A\ R scarras
— 7256
(no L.P.S)) \@
| LR — +B - 9255 o - uP
© , T258 i 3270 6274 «®
— Low Power Standby (L.P.S.) T259 3273 BC807-255.35V
Transformer m A 3R3 N4003 WR7 a6 | 6275 7260 5.5V T264 AE
|*—e—— < STANDBY RSy (LPS) 2% RDS
J * BZX79-F3V3 MTF_AF (MC10)
ETF LOGIC (MC20)
ltem
_ Model 1250 | 1251 | 2250 | 2255 | 2256 | 2257 | 2261 | 2263 | 2264 | 2265 | 2266 | 2267 | 2268 | 3250 | 3251 | 3263
am7 | 3M3
MC-txx || <L | e | D D e e | | O DD D ] vy (|
K 2K2 Q
MC-200 >< \/ >< >< 220 | 10u >< >< a7 | 200u | 100n | M3 | AMT | 470 | 2xk2 | 4k
Item 6250 | 6252 | 6256 | 6258 | 6263 | 6266
] Modei 3264| 3282 | 3283 | 3284 | 4250 | 521 | a555 | aa57 | 6o0a | aacd | 6267 6268 | 7253 9251|9252 | 9253 (230V MAINS SUPPLY ) DC VOLTAGES MEASURED IN :
V ~ CD Mode 1KHz, 0dB track, DSC "OPTIMAL", DBB "OFF", INCR "OFF", VOLUME "20"
MC-1xx 1N4003 | 1N4003 . , . . ,
>< >< >< >< \/ >< >< >< >< >< >< \/ >< >< V' Tuner Mode 1KHz , df "22.5kHz", DSC "OPTIMAL", DBB "OFF", INCR "OFF", VOLUME "20"
] MC-200 | K2 | 2K2 | 2k2 >< >< >< 1N4003| 1N4003| 1N4003| 1N4148| BZX79-F8V2 | BC368 >< \/ \/ Standby Mode

10 ! 11 ! 12 ! 13 ! 14 ! 15 ! 16 ! 17 ! 18 ! 19 ! 20 ! 21 !
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LAYOUT DIAGRAM - COMBI BOARD

0250 D2 2254 F1 2341 G8 2563 A7 3331 EB6 5331 G5 6260 E2 6332 E3 7504 B7 9268 C3 9343 E6 9512 C7 9569 CbH 2262 D6 2510 C2 2528 D3 2573 A2 3277 B7 3346 F2 3500 B3 3520 D4 3546 E3 3574 A3 4262 B8 4567 B3 7506
1250 G2 2255 D1 2342 G7 2564 A8 3332 E6 5332 G7 6261 E2 6333 E3 7551 A7 9269 D3 9344 E8 9513 C7 9570 C5 2266 Eb5 2511 D2 2529 D1 3250 B8 3278 C5 3347 EI 3501 B2 3525 D1 3547 D1 3575 A2 4263 B7 4568 B3 7507
1251 G2 2256 Al 2343 G8 2567 A8 3341 F8 5333 G4 6262 F2 6334 EB 7552 C4 9270 E4 9345 E8 9514 C6 9571 CH 2331 E2 2512 D3 2530 D4 3251 A7 3279 Cb6 3348 E1 3503 B5 3526 D4 3548 E4 3576 A2 4264 A8 4569 A1 7508
1252 F1 2257 A2 2344 G7 2568 A8 3342 F7 5334 (G6 6263 E1 6500 B4 7553 A6 9271 C4 9346 F5 9551 A5 9572 B6 2332 E3 2513 D2 2531 E2 3252 B7 3281 E5 3349 D1 3505 C1 3527 C2 3551 A2 3577 A2 4265 A4 4570 Al 7509
1330 G8 2258 B2 2347 G3 2569 B8 3502 C6 5550 B4 6264 E1 6550 B3 9251 D3 9272 D4 9347 F6 9552 B3 9573 B6 2333 E4 2514 D3 2532 E3 3253 B7 3282 E5 3350 C1 3506 BI 3528 C3 3552 A2 3578 A1l 4266 B4 4571 C4 7510
1331 G6 2259 B2 2348 G4 2570 A8 3521 E7 5551 B4 6265 F1 7250 F4 9252 F4 9273 C3 9348 F6 9553 B3 9574 A5 2334 E3 2515 D2 2533 E2 3254 B7 3283 E5S 3351 F6 3507 C1 3533 D2 3553 A2 3579 A2 4333 B4 4572 D4 7511
1550 G2 2261 E4 2349 D5 3255 D4 3522 E7 5552 A4 6266 A2 7253 A5 9253 F2 9274 C4 9349 F5 9554 B4 9575 A6 2335 E3 2516 D3 2534 E3 3259 D6 3284 E5 3352 F6 3508 C1 3534 D3 3554 A2 3580 B1 4334 E3 4573 D4 7512
1551 A5 2263 E3 2351 E5 3256 D4 3523 D7 6250 F2 6267 A2 7254 A2 9254 A2 9275 B3 9350 F5 9555 B4 9576 A6 2336 E3 2517 D2 2535 C1 3260 EB 3333 E3 3353 D4 3509 C1 3535 E2 3555 A2 3581 A1 4335 E5 7251 D5 7513
1552 A5 2264 C3 2352 F3 3257 D4 3524 D6 6251 F2 6268 A2 7256 C2 9255 C1 9276 B4 9351 F5 9560 A2 9577 A7 2345 G4 2518 D3 2551 GbB 3261 E6B 3334 E3 3354 E4 3510 C2 3536 E3 3556 B2 3582 A1 4510 B3 7252 D5 7514
1553 B3 2265 A5 2355 E8 3258 D4 3529 D7 6252 F I 6269 B2 7257 C2 9260 G2 9277 BS 9352 F5 9561 A3 9578 A8 2346 G3 2519 D2 2552 (b 3262 E5 3335 G4 3356 E5 3511 D2 3537 D1 3557 A2 3583 A1l 4512 E3 7255 A8 7550
1554 A6 2267 D2 2500 B6 3265 A1l 3530 D6 6253 F1I 6270 B2 7258 C2 9261 D3 9278 B5 9353 Fe6 9562 C4 9579 A8 2353 D1 2520 D3 2553 G6 3263 C6 3336 G2 3358 E4 3512 D3 3538 D4 3558 B2 3584 A1 4513 E2 7259 B7 7555
1555 B4 2268 DI 2501 B7 3270 C2 3531 D7 6254 E2 6271 A2 7330 EB 9262 DI 9279 A3 9354 F6 9563 C3 9584 D5 2354 DI 2521 D2 2557 C5 3264 A4 3337 G5 3359 E6 3513 D2 3539 E2 3559 A2 3585 A1 4560 A4 7260 C5 7556
1556 A4 2330 EB 2502 B6 3271 C1 3532 Db 6255 E2 6272 D4 7335 F7 9263 DI 9280 A2 9355 F7 9564 C4 2503 D2 2522 D3 2558 D4 3266 A8 3338 G3 3360 F6 3514 D3 3540 E3 3560 B2 3586 A1 4561 A3 7261 C6
2250 E2 2337 G5 2550 G3 3272 C1 3561 B6 6256 E2 6273 A2 7500 EB 9264 C1 9330 E7 9356 F7 9565 C4 2505 C1 2523 D2 2559 C4 3267 AB 3339 G2 3361 F6 3515 D2 3541 DI 3563 B4 3587 C1 4562 A3 7331 D1
2251 D2 2338 G7 2554 B5 3273 C1 3562 B7 6257 EI 6274 C1 7501 C8 9265 C3 9340 F3 9357 F4 9566 BS5 2506 C2 2524 D3 2560 C4 3268 AB 3340 G2 3362 F1 3516 D3 3542 D4 3565 B6 3588 B1 4563 A2 7332 D1
2252 E1 2339 G4 2555 E5 3275 B2 3573 B5 6258 EI 6275 C2 7502 B7 9266 C2 9341 G3 9510 C6 9567 C5 2507 C2 2525 D2 2565 A2 3269 A8 3343 F4 3363 E1I 3517 D2 3543 D1 3566 C6 4250 B4 4564 A3 7333 C1
2253 F2 2340 G6 2561 B6 3280 C3 3589 C4 6259 EI 6331 F3 7503 C8 9267 D2 9342 E3 9511 C7 9568 C5 2508 B2 2526 D3 2566 Al 3274 C7 3344 F2 3364 F1 3518 D3 3544 D4 3568 B6 4260 C7 4565 B3 7334 E4
L 1 , 2 4, 3 4, 4 4, 5 4, 6 4 T 8 | 1 , 2 4, 38 4, 4 4, 5 , 6 4, 7T , 8
0,0 _C )_0O_0_C )_0O_ O
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1

CIRCUIT DIAGRAM - CD99/ DA11 BOARD (Part 1)

11-1

1800 D1 2806 E4 2813 E9 2820 B10 2827 Cl14 2834 F5 2841 C1 2865 D5 2875 D5 3801 A1 3808 A2 3815 E5 3822 E7 3829 A1l 3838 D14 3845 G12 3852 F5 3859 H5 3890 B4 3897 C5 7802-D E8 7808 E4
1801 G1 2807 E4 2814 E9 2821 B11 2828 C14 2835 F4 2842 F7 2869 E2 3728 A10 3802 B1 3809 A2 3816 E5 3823 E8 3830 B12 3839 D14 3846 F10 3853 F5 3860 H5 3891 C4 3898 C5 7802-E E7 7809 G4
2801 A2 2808 E4 2815 E10 2822 B11 2829 G14 2836 F4 2860 B5 2870B5 3745G12 3803 B1 3810 A3 3817 E7 3824 E9 3831 B14 3840 D15 3847 F6 3854 F5 3861 H5 3892 C4 3899 D5 7802-F F8 8401 H3
2802 A3 2809 E6 2816 F10 2823 B11 2830 F13 2837 G5 2861 B5 2871B5 3750 G11 3804 B1 3811 E4 3818 E6 3825 E9 3832B14 3841E14 3848 F5 3855 F4 3862 H5 3893 D4 7800 D12 7803 B2
2803 E4 2810 E6 2817 D9 2824 B11 2831 G12 2838 G4 2862 C5 2872C5 3751G11 3805 A1 3812 D5 3819 E6 3826 D10 3834 B14 3842 Gl14 3849 E5 3856 G6 3863 H4 3894 A5 7802-A E6 7804-AAL
2804 E4 2811 F7 2818 D9 2825 B12 2832 F5 2839 H4 2863 C5 2873C5 3757 G5 3806 B2 3813 E5 3820 E7 3827 D9 3835 C14 3843Gl4 3850 F5 3857 G5 3864 C1 3895 BS 7802-B E5 7804-B C3
2805 E4 2812 E8 2819 B10 2826 A13 2833 F4 2840 H4 2864 D5 2874 D5 3800 B2 3807 A2 3814 E5 3821 E7 3828 A10 3837 C14 3844 G13 3851 F6 3858 G5 3865 F7 3896 BS 7802-C ES 7807 E6
CD Part (sheet 1 waav
( ) A A A . -
= F o ] table for drive- and digital out recognition
2 g g
Vvdd_HCU - 3728 2828 '_| o ’_‘ '_‘ stuffed resistor | drive digital out
& i th 5 5 3750 VAM on
A 3810 ? 47R 4R | 3 a z = 2826 3751 VAM off
A < A \V\N—5Y 8T8 8 3 Q 2 3834 DA1L | on
& 4R7 = a o am
o 3835 DAILL | off
ry
8 3 only for digital out versions D’ § L GNDA
@ 503 (Quartz used) p ®o>2
¥ > AR ol 2 3894 R2 (CD10) -0 D
— ~ + AT~
o ~ N sls 1k gls zl‘% gl% 2823, _
2 _ 4 {78 TR &Te QT 220u 22t
@ - o 2822 2824 2825 o> D
S 39v HF DA 1810 +—| ¢ —¢
v o 3895 R1(CD10) 1n5 47n 1n5— 470R KILL
B A o 17 |18 |19 po |21 |22 |23 24 |25 26 27 28 29 30 [31 |32
3 g g I 2 10K 51 3 0 v z [y Jo |9 iz 12 |2 [ L9 1= 1% LR KILL
2 © 7803 18V &T= 878 8.46 MHz VDDA24Z 4- |0 |0 AX 4T |7 |H AT 45 45 4 Yola
® BC807-40 RIN T} > > o 5 © e B S r | —]D — < drive_recognition
- _— HF DA 16 z @ Vssoifss 3834 22K -
LDON L Monitor L L 3890 3896 D4 (CD10 s SER. DATA @ >
LASER (¢ ) = cROUT | 2 BITSTREAM DAC INTERFACE \151:::; PIE B <@
100K %I% 10K QI% 1V 3835 22K *
Laser power control &T% {7 D —f¥ssA2, LA D
HE DA ) o seroaa | [ , S dDIE't\;FDZ‘D_A;;
3801 3897 D 2827 In =
c I I D3 (CD10) 3 L(IJ’\?FF;EBRAF‘CK soifss 10 % Io
ola 1k o|a
ook g3 &R R D |3837470R o
> 3864 10K ST ST 12 scLi|37 PORE
¥ HF DA 4 PRE- 2828
SANYO DAI1L 284147n 3892 3898 D2 (CD10) 11 ADC PROCESSING SAA7325H RESETn |38 e D
L 7800
- 100K «I o 10K <r1 o D3 x A N\—< SDA to
318 xl& 1 = spA|39
comm. cath| 1 TS EERy CONTROL AUDIO = 3838 470R 1805
: — I l D2 FUNCTION PROCESSOR g Q ScL on
5 2 HF DA 9 g scL]40 sheet 2
| F 3893 3899 D1 (CD10) 2k 3839 470R et
E 3 D1 3 o (uP-interface)
oZ 1
D D w|la w| a 8 x = RAB|41
I N Al o] 100K §I§ 10K §I§ v a7n 2818 |vein g 3840
B HE . o SN 27K 3826
| -9 6 el &l o HF-Amplifier 538 F~AAA IREF
— A ’ ol @ @ ® 470K 3812 709 BCsare 2817 4u7, HF 6 SRAM STATUS |43
+ \VDDAL
o <T w .
gl 2 gl 8 3817 F ADDR esTal D
MRS IHF D, 5 TEST3|44 3841 k7
; HF VSSAL 1
> Monitor —
g 2807 3 4 FRONT ERROR g rek|as 10
E LASER HF— — \SLICE CORR. § 2
3 ol suB|46
7808 g0
TDA7073A HFIN j 22
2 ouTeuT i srsy|a7
STAGES
62 16 HeReF | | ERSTRE 9 T
— 1| 9 ol 8 & @ SBSY |48
FOCUS ony s 9y 3 Sl #Y Qv £ & g 81 ¢ Yrup
| 14 4 BT |03 8 57 5 |54 53 |5 TT |50 29
61y 13 - 3 §
F +10V N ., % N +3servo
6o 12 > “’ ‘V""
 nersw — 3853 3852 3851 A ERVAAVAVAVAYAVAYAAAY ks
INNERSW-| o |4 TRACK 15K 47K 56K 'Q'“'“'“"'" 800mVpp %23 b _EBUGND o
M . 3-8 Q‘A‘A‘A“‘A% Innersw o ® M2| ML g DOBM dig, out circuitry
— = 2T SOOLES g 2830 +3senvo a
DIsC 6 sov 9] + Vref RN ST o ) .
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This assembly drawing shows a summary
of all possible versions.
For components used in a specific version
see schematic diagram respectively partslist.
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of all possible versions.
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CIRCUIT DIAGRAM - CD99/ DA11 BOARD (Part 2)
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CIRCUIT DIAGRAM - POWER BOARD
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LAYOUT DIAGRAM - POWER BOARD
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EXPLODED VIEW DIAGRAM
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SCREW LIST

T2 x 10

. T2.5x 10
.T3x6
.T3x8

. T3 x10

. T3 x12

. P/W C2.5x 10
.PIWT3x6

. P/IWT3x10

©E@PE@®®®E

@ (2%) 431
P

’ﬂ@@ 437

MECHANICAL PARTSLIST

401
402
403
404
406

407
408
408
409
411

412
413
414
416
417

418
419
421
422
423

424
426
427
428
429

432
433
434
436

438
439
441

o 446
o

3140 117 61880
3139 114 73920
4822 492 42787
3140 114 40100
3140 117 61850

3140 117 59350
3140 117 61820
3140 117 61830
4822 492 11344
4822 529 10322

4822 492 11345
4822 402 11246
4822 402 10621
3140 114 40010
3140 114 40020

3140 117 61870
3140 114 40110
3140 114 29180
3139 118 78740
4822 529 10387

4822 529 10386
3103 309 05290
4822 529 10322
3140 114 42590
4822 529 10322

4822 535 60096
4822 532 13153
4822 532 12798
4822 492 11741
3140 117 61840

4822 462 40692
3140 114 29310
3140 114 40140
3140 113 21880
4822 466 93148

CASSETTE DOOR ASSY
DOOR CASSETTE ETF SD
SPRING CASSETTE
FRONT CABINET COVER
FRONT WINDOW ASSY

VOLUME KNOB ASSY

FRONT CABINET ASSY (/21 /30 /33)
FRONT CABINET ASSY/ RDS (/22)

SPRING COMPRESSION
DAMPER ASSY

SPRING TENSION

BRACKET CASSETTE-RIGHT
PUSH-CATCH

FRONT KNOBS SOURCE
FRONT KNOBS PROGRAM

CHROME KNOBS ASSY
FRONT KNOBS PRESET
LCD HOLDER

TAPE DECK CRL 4438
DAMPER - RUBBER (40 DEG)

DAMPER - RUBBER (30 DEG)
CD DA11N DRIVE ASSY

CD DRIVE COVER

CD-TRAY

DAMPER ASSY

DISC
RING (CD LID)
PRESSURE RING ASSY
SPRING CD

CD DOOR ASSY

RUBBER STAND
TUNER BRACKET
REAR CABINET
MAINS CORD RELIEF
PCB SPACER

Note: Only these parts mentioned in the list are normal

(2%)

441

service parts.
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ACCESSORIES

3140 118 51000
3140 118 51010
4822 303 50063
4822 303 50082
3140 115 28690

3140 115 28680

LOUDSPEAKER BOX ASSY
REMOTE CONTROL

FM AERIAL

MW LOOP AERIAL

I.F.U. /22

I.F.U. /21, [21M, /30



13-3

EXPLODED VIEW DIAGRAM - ETF8 TAPE DECK

W O 0N

2

34
36
37
39
40-2

40-3
40-4
40-5
40-6
40-7

Note: Only these p arts mentioned in the list are
normal service parts.

9965 000 10041
9965 000 10042
9965 000 10043
9965 000 10044
9965 000 10045

9965 000 10046
9965 000 07441
9965 000 07442
9965 000 10047
9965 000 10048

9965 000 10049
4822 116 83883
9965 000 10050
9965 000 10051
9965 000 07443

Rec/Pb Head Assembly 40-8
Pinch Roller Bracket R 61
Pinch Roller Bracket L 62
Pinch Roller

ASSEMBLY BOBBIN

Motor Assembly
Belt-SR
Belt-FR
Housing
Housing

Mode Switch
470R 5% 0,5W
Spacer

Photo Interrupter SG211V
Box Switch

9965 000 10052
9965 000 10053
9965 000 10054

Spring-Switch
Spring
Spring
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ELECTRICAL PARTSLIST - FRONT BOARD

MISCELLANEOUS CAPACITORS

1400 4822 276 13775  Switch-Push 2425 2222 867 15339  33pF 5% NPO 50V

1401 4822 276 13775  Switch-Push 2426 4822 122 33761  22pF 5% NPO 50V

1402 4822 276 13775  Switch-Push 2427 4822 126 14249  560pF 10% X7R 50V

1403 4822 276 13775  Switch-Push 2428 4822 124 22652  2,2pF 20% 50V

1404 4822 276 13775  Switch-Push 2429 4822 126 12787  330pF 10% Y5V 50V

1405 4822 276 13775  Switch-Push 2430 5322 126 11578  1nF 10% X7R 50V

1406 4822 276 13775  Switch-Push 2431 4822 126 13193  4,7nF 10% X7R 63V

1407 4822 276 13775  Switch-Push 2432 4822 122 31765  100pF 2% NPO 63V

1408 4822 276 13775  Switch-Push 2433 4822 126 13881  470pF 5% 50V

1409 4822 276 13775  Switch-Push 2434 4822 122 31765  100pF 2% NPO 63V

1410 4822 276 13775  Switch-Push 2435 4822 126 13881  470pF 5% 50V

1411 4822 276 13775  Switch-Push 2436 4822 126 13881  470pF 5% 50V

1412 4822 276 13775  Switch-Push 2437 4822 126 13881  470pF 5% 50V

1413 4822 276 13775  Switch-Push 2438 4822 126 13881  470pF 5% 50V

1414 4822 276 13775  Switch-Push 2439 4822 126 13881  470pF 5% 50V

1415 2422 129 16349  Rotary Encoder 24P 2440 4822 126 14238  2,2nF 20% 50V

1416 2422 025 14546  FFC Socket 16P 2441 5322 126 11583  10nF 10% X7R 50V

1418 4822 265 11207  FFC Socket 6P 2442 4822 126 13883  220pF 5% 50V

1420 4822 267 10956  FFC Socket 7P 2443 4822 126 13883  220pF 5% 50V

1425 3140 110 51000  LCD Panel 2444 4822 126 13883  220pF 5% 50V
2445 4822 126 13883  220pF 5% 50V
2446 5322 126 11583  10nF 10% X7R 50V
2447 4822 126 13881  470pF 5% 50V
2448 4822 126 13881  470pF 5% 50V

CAPACITORS 2449 4822 126 13881  470pF 5% 50V

2400 5322 126 11583  10nF 10% X7R 50V 2450 4822 126 13881  470pF 5% 50V

2401 5322 126 11583  10nF 10% X7R 50V 2451 4822 126 13881  470pF 5% 50V

2402 4822 124 23432  100pF 20% 10V

2403 4822 126 14305  100nF 10% X7R 16V

2404 4822 124 23432 100pF 20% 10V RESISTORS

2405 5322 126 11583  10nF 10% X7R 50V 3400 4822 116 52176  10R 5% 0,5W

2406 5322 126 11583  10nF 10% X7R 50V 3401 4822 116 52182  15R 5% 0,5W

2407 4822 126 14305  100nF 10% X7R 16V 3402 4822 116 52175  100R 5% 0,5W

2408 4822 126 14305  100nF 10% X7R 16V 3403 4822 051 30682  6K8 5% 0,1W

2409 5322 126 11583  10nF 10% X7R 50V 3404 4822 051 30332  3K3 5% 0,1W

2410 5322 126 11583  10nF 10% X7R 50V 3405 4822 050 11002 1K 1% 0,4W

2411 4822 122 33752  15pF 5% NPO 50V 3406 4822 117 13632 100K 1% 0,1W

2412 4822 122 33752  15pF 5% NPO 50V 3407 4822 051 30102 1K 5% 0,1W

2413 4822 122 33777  47pF 5% NPO 63V 3408 4822 051 30474 470K 5% 0,1W

2414 5322 126 11583  10nF 10% X7R 50V 3409 4822 051 30103 10K 5% 0,1W

2415 4822 126 11669  27pF 10% 50V 3410 4822 116 52175  100R 5% 0,5W

2416 4822 126 11669  27pF 10% 50V 3411 4822 117 13632 100K 1% 0,1W

2417 4822 124 40433 47pF 20% 25V 3412 4822 051 30103 10K 5% 0,1W

2418 5322 126 11578  1nF 10% X7R 50V 3413 4822 051 30102 1K 5% 0,1W

2419 4822 126 14305  100nF 10% X7R 16V 3414 4822 051 30333 33K 5% 0,1W

2420 5322 126 11583  10nF 10% X7R 50V 3415 4822 051 30153 15K 5% 0,1W

2421 5322 126 11583  10nF 10% X7R 50V 3416 4822 116 83872  220R 5% 0,5W

2422 4822 122 31765  100pF 2% NPO 63V 3417 4822 051 30153 15K 5% 0,1W

2423 4822 122 31765  100pF 2% NPO 63V 3418 4822 051 30152  1K5 5% 0,1W

2424 4822 126 14305  100nF 10% X7R 16V 3419 4822 051 30152  1K5 5% 0,1W



ELECTRICAL PARTSLIST - FRONT BOARD
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RESISTORS RESISTORS

3420 4822 050 21003 10K 1% 0,6W 3470 4822 051 30272  2K7 5% 0,1W
3421 4822 051 30562  5K6 5% 0,1W 3471 4822 050 23303 33K 1% 0,6W
3422 4822 116 83883  470R 5% 0,5W 3472 4822 051 30474 470K 5% 0,1W
3423 4822 050 11002 1K 1% 0,4W 3473 4822 051 30472  4K7 5% 0,1W
3424 4822 051 30152  1K5 5% 0,1W 3474 4822 050 11002 1K 1% 0,4W
3425 4822 051 30222  2K2 5% 0,1W 3475 4822 051 30331  330R 5% 0,1W
3426 4822 051 30332  3K3 5% 0,1W 3476 4822 116 83883  470R 5% 0,5W
3427 4822 051 30562  5K6 5% 0,1W 3477 4822 051 30471  470R 5% 0,1W
3428 4822 051 30103 10K 5% 0,1W 3478 4822 116 83883  470R 5% 0,5W
3429 4822 050 21003 10K 1% 0,6W 3479 4822 051 30471  470R 5% 0,1W
3430 4822 051 30562  5K6 5% 0,1W 3480 4822 050 11002 1K 1% 0,4W
3431 4822 051 30471  470R 5% 0,1W 3481 4822 051 30471  470R 5% 0,1W
3432 4822 051 30102 1K 5% 0,1W 3482 4822 050 11002 1K 1% 0,4W
3433 4822 051 30152  1K5 5% 0,1W 3483 4822 051 30153 15K 5% 0,1W
3434 4822 051 30222  2K2 5% 0,1W 3484 4822 051 30103 10K 5% 0,1W
3435 4822 051 30332  3K3 5% 0,1W 3485 4822 116 52276  3K9 5% 0,5W
3436 4822 051 30562  5K6 5% 0,1W 3486 4822 051 30101  100R 5% 0,1W
3437 4822 051 30223 22K 5% 0,1W 3487 4822 116 52276  3K9 5% 0,5W
3438 4822 051 30223 22K 5% 0,1W 3488 4822 051 30101  100R 5% 0,1W
3439 4822 051 30102 1K 5% 0,1W 3489 4822 050 11002 1K 1% 0,4W
3440 4822 051 30102 1K 5% 0,1W 3490 4822 051 30102 1K 5% 0,1W
3441 4822 051 30102 1K 5% 0,1W 3491 4822 050 11002 1K 1% 0,4W
3442 4822 051 30333 33K 5% 0,1W 3492 4822 051 30102 1K 5% 0,1W
3443 4822 050 23303 33K 1% 0,6W 3493 4822 050 11002 1K 1% 0,4W
3444 4822 116 52175  100R 5% 0,5W 3494 4822 051 30102 1K 5% 0,1W
3445 4822 051 30222  2K2 5% 0,1W 3496 4822 051 30154 150K 5% 0,1W
3446 4822 117 12891 220K 1% 0,1W 3497 4822 051 30103 10K 5% 0,1W
3447 4822 051 30103 10K 5% 0,1W 4401 4822 051 20008  OR Jumper 0805
3448 4822 116 52243  1K5 5% 0,5W 4410 4822 051 20008  OR Jumper 0805
3449 4822 116 52257 22K 5% 0,5W 4411 4822 051 20008  OR Jumper 0805
3450 4822 051 30103 10K 5% 0,1W 4412 4822 051 20008  OR Jumper 0805
3451 4822 051 30471  470R 5% 0,1W 4413 4822 051 20008  OR Jumper 0805
3452 4822 051 30103 10K 5% 0,1W 4414 4822 051 20008  OR Jumper 0805
3453 4822 051 30102 1K 5% 0,1W 4415 4822 051 20008  OR Jumper 0805
3454 4822 050 11002 1K 1% 0,4W 4416 4822 051 20008  OR Jumper 0805
3455 4822 051 30102 1K 5% 0,1W 4417 4822 051 20008  OR Jumper 0805
3456 4822 050 11002 1K 1% 0,4W 4418 4822 051 20008  OR Jumper 0805
3457 4822 051 30103 10K 5% 0,1W 4419 4822 051 20008  OR Jumper 0805
3458 4822 051 30102 1K 5% 0,1W

3459 4822 116 83872  220R 5% 0,5W COILS AND FILTERS

3460 4822 051 30471  470R 5% 0,1W 5400 3198 018 11580  1,5puH 5%

3461 4822 116 52283  4K7 5% 0,5W 5401 3198 018 11580  1,5puH 5%

3462 4822 051 30472  4K7 5% 0,1W 5402 2422 540 98518  Resonator 8MHz
3463 4822 116 52283  4K7 5% 0,5W 5403 2422 543 01069  Crystal 32,768kHz
3464 4822 051 30472  4K7 5% 0,1W 5404 4822 242 11033  Crystal 4,332MHz
3465 4822 116 52283  4K7 5% 0,5W

3466 4822 051 30472  4K7 5% 0,1W

3467 4822 116 52256  2K2 5% 0,5W

3468 4822 051 30222  2K2 5% 0,1W

3469

4822 116 83883

470R 5% 0,5W
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ELECTRICAL PARTSLIST - FRONT BOARD

DIODES

6400 4822 130 30621  1N4148

6401 4822 130 30621  1N4148
TRANSISTORS & IC

7400 3140 11051200 TMP87CP23F / MC20
7402 4822 130 60511 BC847B

7403 4822 130 60511 BC847B

7404 9322 155 22667 REMOTE RECEIVER
7405 9322 140 83682  M24CO01-BN6

7406 4822 209 31981  SAAG579T

Note: Only these parts mentioned in the list are

normal service parts.
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ELECTRICAL PARTSLIST - TUNER BOARD ECOG6 (Cenelec)

MISCELLANEOUS RESISTORS
1102 4822 267 10283  FM Ant. Socket 3105 4822 051 30221  220R 5% 0,1W
1103 4822 265 31184  AM Ant. Socket 3108 4822 051 30222  2K2 5% 0,1W
1110 2422 542 90071  FM Frontend FE450-G01 3109 4822 051 30472  4K7 5% 0,1W
3123 4822 051 30472  4K7 5% 0,1W
CAPACITORS 3125 4822 051 30103 10K 5% 0,1W
2102 4822 126 14305  100nF 10% X7R 16V 3128 4822 051 30222  2K2 5% 0,1W
2106 2020 800 00204 CTRM 4,2-20 pF N750 3130 4822 117 12968  820R 5% 0,6W
2107 4822 12151319  1pF 10% 63V 3131 4822 117 12968  820R 5% 0,6W
2108 4822 122 31765  100pF 2% NPO 63V 3132 4822 051 30479  47R 5% 0,1W
2109 4822 122 33741  10pF 10% NPO 50V 3134 4822 051 30223 22K 5% 0,1W
2120 4822 122 33761  22pF 5% NPO 50V 3135 4822 051 30102 1K 5% 0,1W
2122 5322 126 11579  3,3nF 10% X7R 63V 3137 4822 051 30223 22K 5% 0,1W
2123 2238 861 18391  390pF 10% NPO 50V 3141 4822 051 30563 56K 5% 0,1W
2125 2238 861 18561  560pF 10% NPO 50V 3142 4822 100 12159 100K 30%
2127 4822 126 13879  220nF +80-20% 16V 3143 4822 051 30223 22K 5% 0,1W
2128 4822 124 40248  10pF 20% 63V 3144 4822 051 30102 1K 5% 0,1W
2129 4822 124 41584  100pF 20% 10V 3145 4822 051 30222  2K2 5% 0,1W
2130 4822 126 14494  22nF 10% X7R 25V 3146 4822 117 12139  22R 5% 0,1W
2131 3198 017 44740  470nF +80-20% 10V 3150 4822 051 30103 10K 5% 0,1W
2132 3198 017 44740  470nF +80-20% 10V 3151 4822 051 30683 68K 5% 0,1W
2133 4822 124 21913  1pF 20% 63V 3152 4822 051 30471  470R 5% 0,1W
2134 2020 552 94387  18nF 10% X7R 50V 3153 4822 051 30471  470R 5% 0,1W
2134 3198 017 31530  15nF 10% X7R 50V 3154 4822 051 30331  330R 5% 0,1W
2135 3198 017 31530  15nF 10% X7R 50V 3155 4822 051 30151  150R 5% 0,1W
2135 4822 122 33893  18nF10% X7R 63V 3158 4822 051 30471  470R 5% 0,1W
2136 4822 126 13879  220nF +80-20% 16V 3159 4822 051 30471  470R 5% 0,1W
2137 4822 126 13879  220nF +80-20% 16V 3160 4822 051 30471  470R 5% 0,1W
2138 4822 124 22652  2,2pF 20% 50V 3161 4822 051 30223 22K 5% 0,1W
2139 4822 122 33752  15pF 5% NPO 50V 3167 4822 051 20121  120R 5% 0,1W
2140 4822 126 14226  82pF 5% NPO 50V 3168 4822 051 30121  120R 5% 0,1W
2141 4822 126 14305  100nF 10% X7R 16V 3169 4822 051 30154 150K 5% 0,1W
2143 4822 126 13879  220nF +80-20% 16V 3171 4822 117 12925 47K 1% 0,1W
2144 4822 124 21913  1pF 20% 63V 3172 4822 051 30562  5K6 5% 0,1W
2145 4822 126 13883  220pF 5% S0V 3176 4822 051 30333 33K 5% 0,1W
2146 4822 122 33575  220pF 5% NPO 63V 3180 4822 051 30103 10K 5% 0,1W
2147 4822 122 33575  220pF 5% NPO 63V 3190 4822 051 30121  120R 5% 0,1W
2148 4822 122 33127  2,2nF10% X7R 63V 3191 4822 051 30121  120R 5% 0,1W
2149 4822 126 11671  33pF 1% 50V 3192 4822 051 30331  330R 5% 0,1W
2150 4822 126 13838  100nF +80-20% 50V 3193 4822 051 30331  330R 5% 0,1W
2159 4822 126 11671  33pF 1% 50V 3194 4822 051 30222  2K2 5% 0,1W
2162 4822 124 81151  22pF 20% 50V 3195 4822 051 30101  100R 5% 0,1W
2163 4822 126 14305  100nF 10% X7R 16V 4105 4822 051 20008  OR Jumper 0805
2164 3198 017 44740  470nF +80-20% 10V 4106 4822 051 30008  OR Jumper 0603
2165 4822 126 14305  100nF 10% X7R 16V 4107 4822 051 20008  OR Jumper 0805
2166 5322 122 31647  1nF10% X7R 63V
2167 4822 126 11663  12pF 1% 50V
2169 4822 126 14238  2,2nF 20% X7R 50V
2180 5322 126 11583  10nF 10% X7R 50V
2191 4822 124 41584  100pF 20% 10V



14 -5

ELECTRICAL PARTSLIST - TUNER BOARD ECOG6 (Cenelec)

COILS AND FILTERS

5102 4822 157 71634 MW Aerial Coil

5103 2422 549 44107 LW Aerial Coil

5109 4822 157 71639 FM IF SFE10,7MJA10H-A
5110 4822 242 70665 FM IF SFE10,7MS3-A
5111 2422 549 44023 AM IF 7PY 450KHZ
5112 4822 157 70302 AM IF F7TMCS-12216N
5114 4822 157 70302 AM IF F7TMCS-12216N
5115 4822 157 71636 Birdie Filter Caoil

5118 2422 535 95881 Inductor 0,1uH 5%

5119 4822 157 11443 FM Disc 2,4pH 10,7MHz
5121 4822 242 10261 Crystal 75KHz T6252F00
5122 2422 549 44108 MW Osc Coil

5123 2422 549 44108 LW Osc Caoil

DIODES

6105 4822 130 83075 HN1VO02H-B

6106 4822 130 83757 BAS216

6107 9340 386 90115 BZX284-C11

6120 4822 130 83757 BAS216
TRANSISTORS & IC

7101 9351 772 20557 TEA5762H/V1

7103 5322 130 42756 BC857C

7104 4822 130 40855 BC337

7105 4822 130 40855 BC337

7109 4822 130 60373 BC856B

7110 4822 130 60373 BC856B

7112 4822 130 44503 BC547C

7122 5322 130 42755 BC847C

7124 5322 130 42755 BC847C
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ELECTRICAL PARTSLIST - TUNER BOARD ECOG6 (Non cenelec)

MISCELLANEOUS RESISTORS
1102 4822 267 10283  FM Ant. Socket 3101 4822 051 30333 33K 5% 0,1W
1103 4822 265 31184  AM Ant. Socket 3102 4822 117 13632 100K 1% 0,62W
1120 4822 265 11515  FFC Socket 8P 3103 4822 117 12902  8K2 1% 0,1W

3104 4822 117 13577  330R 1% 0,25W
CAPACITORS 3105 4822 051 30221  220R 5% 0,1W
2101 4822 122 33777  47pF 5% NPO 63V 3132 4822 051 30479  47R 5% 0,1W
2102 4822 126 14305  100nF 10% X7R 16V 3134 4822 051 30223 22K 5% 0,1W
2103 5322 126 11578  1nF 10% X7R 50V 3141 4822 051 30563 56K 5% 0,1W
2104 4822 122 31765  100pF 2% NPO 63V 3142 4822 100 12159 100K 30% Var.
2106 2020 800 00191  CTRM 3P-11P N450 3145 4822 051 30222  2K2 5% 0,1W
2107 4822 121 51319  1pF 10% 63V 3146 4822 117 12139  22R 5% 0,1W
2120 4822 126 14507  18pF 5% 50V 3152 4822 051 30471  470R 5% 0,1W
2124 4822 126 14494  22nF 10% X7R 25V 3153 4822 051 30471  470R 5% 0,1W
2125 2238 861 18561  560pF 1% NPO 50V 3154 4822 051 30331  330R 5% 0,1W
2126 4822 126 14241  330pF 10% NPO 50V 3155 4822 051 30221  220R 5% 0,1W
2127 4822 126 13879  220nF +80-20% 16V 3156 4822 117 13632 100K 1% 0,62W
2128 4822 124 40248  10uF 20% 63V 3158 4822 051 30471  470R 5% 0,1W
2129 4822 124 41584  100pF 20% 10V 3159 4822 051 30471  470R 5% 0,1W
2130 4822 126 14494  22nF 10% X7R 25V 3160 4822 051 30471  470R 5% 0,1W
2131 3198 017 44740  470nF +80-20% 10V 3161 4822 051 20223 22K 5% 0,1W
2132 3198 017 44740  470nF +80-20% 10V 3167 4822 051 20121  120R 5% 0,1W
2133 4822 124 21913 1pF 20% 63V 3168 4822 051 30121  120R 5% 0,1W
2134 3198 017 31530  15nF 20% X7R 50V 3169 4822 051 30154 150K 5% 0,1W
2135 3198 017 31530  15nF 20% X7R 50V 3170 4822 117 13632 100K 1% 0,62W
2136 4822 126 13879  220nF +80-20% 16V 3172 4822 051 30562  5K6 5% 0,1W
2137 4822 126 13879  220nF +80-20% 16V 3181 4822 051 30102 1K 5% 0,1W
2138 4822 124 22652  2,2pF 20% 50V 4103 4822 051 30008  OR Jumper 0603
2139 4822 122 33752  15pF 5% NPO 50V 4106 4822 051 20008  OR Jumper 0805
2140 4822 126 14226  82pF 5% NPO 50V 4107 4822 051 30008  OR Jumper 0603
2141 4822 126 14305  100nF 10% X7R 16V 4108 4822 051 30008  OR Jumper 0603
2143 4822 126 13879  220nF +80-20% 16V
2144 4822 124 21913  1pF 20% 63V
2145 4822 126 13883  220pF 5% 50V
2146 4822 126 13883  220pF 5% 50V
2147 4822 126 13883  220pF 5% 50V COILS AND FILTERS
2148 4822 126 14238  2,2nF 10% X7R 50V 5102 4822 157 71634 MW Aerial Coil
2150 4822 126 14585  100nF 10% X7R 50V 5109 4822 242 70665  FM IF SFE10,7MS3-A
2152 4822 126 14549  33nF 10% 16V 5110 4822 242 70665  FM IF SFE10,7MS3-A
2153 4822 122 33752  15pF 5% NPO 50V 5111 2422 549 44023  AM IF 7PY 450KHZ
2155 2020 800 00191  CTRM 3P-11P N450 5112 4822 157 70302  AM IF F7TMCS-12216N
2159 4822 126 11671  33pF 1% 50V 5114 4822 157 70302 AM IF F7TMCS-12216N
2164 3198 017 44740  470nF +80-20% 10V 5119 4822 157 11443  FM Disr 2,4pH 10,7MHz
2165 4822 126 14305  100nF 10% X7R 16V 5121 4822 242 10261  Crystal 75KHz T6252F00
2166 5322 126 11578  1nF 10% X7R 50V 5123 2422 549 44108 MW Osc Coil
2167 4822 126 11663  12pF 1% 50V 5130 4822 157 11843  FM RF Caoll

5131 4822 157 11843  FM RF Caoll
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ELECTRICAL PARTSLIST - TUNER BOARD ECOG6 (Non cenelec)

DIODES

6103 5322 130 34337 BAV99

6105 4822 130 83075 HN1VO2H-B
6106 4822 130 83757  BAS216
6107 9340 386 90115 BZX284-C11
6130 4822 130 82833  1SV228
6131 4822 130 82833  1SV228

TRANSISTORS & IC

7101 9351 740 80557  TEAS5757H/V1
7102 4822 130 42131  BF550
7111 5322 130 42755 BC847C

7112 4822 130 40959 BC547B
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- CAPACITORS - - CAPACITORS -

2621 5322 126 11578  1nF 10% X7R 50V 2789 4822 126 14549  33nF 10% X7R 16V
2622 4822 126 13881  470pF 5% 50V 2790 4822 126 14247  1,5nF 20% X7R 50V
2623 4822 126 13881  470pF 5% 50V 2791 4822 126 14247  1,5nF 20% X7R 50V
2625 4822 126 14305  100nF 10% X7R 16V 2793 4822 126 13883  220pF 5% 50V
2701 4822 122 31765  100pF 2% NPO 63V 2794 4822 126 13883  220pF 5% 50V
2702 4822 122 31765  100pF 2% NPO 63V 2795 4822 124 40756  1uF 20% 100V
2703 4822 122 31765  100pF 2% NPO 63V 2796 4822 124 40433  47puF 20% 25V
2704 4822 122 31765  100pF 2% NPO 63V 2797 4822 124 81151  22pF 20% 50V
2709 5322 126 11578  1nF 10% X7R 50V 2798 4822 124 21732  10pF 20% 25V
2710 5322 126 11578  1nF 10% X7R 50V 2799 4822 126 14305  100nF 10% X7R 16V
2711 4822 122 31765  100pF 2% NPO 63V

2712 4822 122 31765  100pF 2% NPO 63V

2713 5322 121 42386  100nF 5% 63V

2714 5322 121 42386  100nF 5% 63V

2715 4822 124 41584  100pF 20% 10V RESISTORS

2716 4822 124 41584  1000F 20% 10V 2732 4822 117 11817  1,2K 1% 0,AW
2717 3198 017 31530  15nF 20% X7R 50V 3607 4822 051 30222  2,2K 5% 0,1W
2718 3198 017 31530  15nF 20% X7R 50V 3608 4822 051 30273 27K 5% 0,1W
2719 4822 126 14549  33nF 10% X7R 16V 3609 4822 051 30222  2,2K 5% 0,1W
2720 4822 126 14549  33nF 10% X7R 16V 3610 4822 051 20124 120K 5% 0,1W
2721 3198 017 41050  1pF 20% Y5V 10V 3611 4822 051 30222  2,2K 5% 0,1W
2722 3198 017 41050  1pF 20% Y5V 10V 3612 4822 051 30563 56K 5% 0,1W
2723 4822 126 14238  2,2nF 20% X7R 50V 3614 4822 051 30273 27K 5% 0,1W
2724 4822 126 14238  2,2nF 20% X7R 50V 3624 4822 117 13632 100K 1% 0.1W
2725 4822 126 13883  220pF 5% 50V 3626 4822 051 30102 1K 5% 0,1W
2727 4822 126 14238  2,2nF 20% X7R 50V 3628 4822 117 13632 100K 1% 0.1W
2728 4822 126 14238  2,2nF 20% X7R 50V 3630 4822 051 30471  470R 5% 0,1W
2729 4822 126 14494  22nF 10% X7R 25V 3678 4822 117 12925 47K 1% 0,1W
2730 4822 126 14494  22nF 10% X7R 25V 3680 4822 117 12925 47K 1% 0,1W
2731 5322 126 11578  1nF 10% X7R 50V 3686 4822 117 13632 100K 1% 0.1W
2732 3198 017 41050  1pF 20% Y5V 10V 3709 4822 051 30339  33R 5% 0,1W
2743 4822 126 14494  22nF 10% X7R 25V 3710 4822 051 30339  33R 5% 0,1W
2747 4822 126 14549  33nF 10% X7R 16V 3711 4822 051 30101  100R 5% 0,1W
2761 4822 124 40196  220pF 20% 16V 3712 4822 051 30101  100R 5% 0,1W
2768 4822 124 40756  1pF 20% 100V 3717 4822 11711817  1,2K 1% 0,AW
2769 4822 126 14238  2,2nF 20% X7R 50V 3718 4822 117 11817  1,2K 1% 0,AW
2770 4822 126 14238  2,2nF 20% X7R 50V 3719 4822 051 30272  2,7K 5% 0,1W
2780 4822 124 81151  22pF 20% 50V 3720 4822 051 30272  2,7K 5% 0,1W
2781 5322 126 11583  10nF 10% X7R 50V 3721 4822 051 30562  5,6K 5% 0,1W
2782 4822 126 13193  4,7nF 10% X7R 63V 3722 4822 051 30562  5,6K 5% 0,1W
2784 4822 12151305  15nF 10% 50V 3723 4822 051 30183 18K 5% 0,1W
2785 4822 124 21913  1uF 20% 63V 3724 4822 051 30183 18K 5% 0,1W
2786 4822 122 31765  100pF 2% NPO 63V 3733 4822 051 30273 27K 5% 0,1W
2787 4822 126 14549  33nF 10% X7R 16V 3734 4822 051 30273 27K 5% 0,1W
2782 4822 126 13193  4,7nF 10% X7R 63V 3735 4822 051 30223 22K 5% 0,1W
2784 4822 12151305  15nF 10% 50V 3736 4822 051 30223 22K 5% 0,1W
2785 4822 124 21913  1uF 20% 63V 3737 4822 051 30102 1K 5% 0,1W
2786 4822 122 31765  100pF 2% NPO 63V 3738 4822 051 30102 1K 5% 0,1W
2787 4822 126 14549  33nF 10% X7R 16V 3739 4822 117 12925 47K 1% 0,1W
2788 4822 126 14494  22nF 10% X7R 25V 3740 4822 117 12925 47K 1% 0,1W
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RESISTORS RESISTORS
3743 4822 051 30563 56K 5% 0,1W 4730 4822 051 30008  OR JUMPER 0603
3744 4822 051 30563 56K 5% 0,1W 4731 4822 051 30008  OR JUMPER 0603
3745 4822 11711817  1,2K 1% 0,1W 4732 4822 051 30008  OR JUMPER 0603
3746 4822 117 11817  1,2K 1% 0,1W 4733 4822 051 30008 OR JUMPER 0603
3749 4822 051 30121  120R 5% 0,1W 4734 4822 051 30008  OR JUMPER 0603
3750 4822 051 30121  120R 5% 0,1W 4735 4822 051 30008  OR JUMPER 0603
3762 4822 117 12968  820R 5% 0,1W 4738 4822 051 30008 OR JUMPER 0603
3764 4822 051 30181  180R 5% 0,1W 4739 4822 051 30008  OR JUMPER 0603
3768 4822 051 30103 10K 5% 0,1W 4741 4822 051 30008  OR JUMPER 0603
3769 4822 051 30223 22K 5% 0,1W 4746 4822 051 30008  OR JUMPER 0603
3770 4822 051 30152  1,5K 5% 0,1W 4747 4822 051 30008 OR JUMPER 0603
3771 4822 117 11817  1,2K 1% 0,AW
3772 4822 051 30153 15K 5% 0,1W
3774 4822 051 30183 18K 5% 0,1W
3775 4822 117 13608  4,7R 5% 0,1W COILS & FILTERS
3776 4822 051 30682  6,8K 5% 0,1W 5701 4822 157 62552  Coil 2,2puH 5%
3777 4822 051 30151  150R 5% 0,1W 5703 4822 156 20946  Osc Coil 100MHz
3778 4822 052 10688  6,8R 5% 0,33W
3779 4822 051 30334 330K 5% 0,1W
3780 4822 051 30105 1M 5% 0,1W DIODES
3781 4822 051 30475  4,7M 5% 0,1W 6612 4822 130 31878  1N4003G
3786 4822 051 30223 22K 5% 0,1W 6770 4822 130 30621  1N4148
3789 4822 117 12925 47K 1% 0,1W 6771 4822 130 30621  1N4148
3790 4822 051 30223 22K 5% 0,1W 6772 4822 130 30621  1N4148
3791 4822 051 30273 27K 5% 0,1W 6773 4822 130 30621  1N4148
3792 4822 117 12925 47K 1% 0,1W 6774 4822 130 30621  1N4148
3793 4822 117 12925 47K 1% 0,1W 6776 4822 130 30621  1N4148
3794 4822 051 30102 1K 5% 0,1W 6777 3198 01058280 BZX79-B8V2
3795 4822 051 30102 1K 5% 0,1W 6778 4822 130 30621  1N4148
3796 4822 051 30475  4,7M 5% 0,1W
3797 4822 051 30563 56K 5% 0,1W
3800 4822 051 30273 27K 5% 0,1W TRANSISTORS & IC
4701 4822 051 30008  OR JUMPER 0603
4702 4822 051 30008 OR JUMPER 0603 7610 5322 209 11306  HEF4094BT
4705 4822 051 30008  OR JUMPER 0603 7612 4822 130 11201  PMBT2907
7614 4822130 11201  PMBT2907
4707 4822 051 30008 OR JUMPER 0603 7618 4822 130 60511 BC847B
4708 4822 051 30008 OR JUMPER 0603 7620 4822 130 60511 BC847B
4709 4822 051 30008 OR JUMPER 0603
4710 4822 051 30008 OR JUMPER 0603 7624 4822 130 60511  BC847B
4711 4822 051 30008 OR JUMPER 0603 7720 9322 167 09668  AN17150ATA
7780 4822 130 60511  BC847B
4712 4822 051 30008 OR JUMPER 0603 7781 4822 130 42804  BC817-25
4718 4822 051 30008 OR JUMPER 0603 7782 4822 130 44568  BC557B
4719 4822 051 30008 OR JUMPER 0603
4720 4822 051 30008 OR JUMPER 0603 7783 4822 130 60511 BC847B
4721 4822 051 30008 OR JUMPER 0603 7784 4822 130 60373  BC856B
7786 4822 130 63494  FET J111
4723 4822 051 30008 OR JUMPER 0603 7788 4822 130 60511 BC847B
4725 4822 051 30008 OR JUMPER 0603 7789 4822 130 60511  BC847B
4726 4822 051 30008  OR JUMPER 0603
4727 4822 051 30008 OR JUMPER 0603 7790 4822 130 60511  BC847B

4729

4822 051 30008

OR JUMPER 0603
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ELECTRICAL PARTSLIST - ETF8 SD BOARD

MISCELLANEOUS

1701 4822 267 10953 FFC Socket 7 pin Ver.
1706 4822 267 10953  FFC Socket 7 pin Ver.
1710 4822 267 10958  FFC Socket 5 pin Hor.
1760 4822 265 11535  FFC Socket 8 pin Hor.

Note: Only these parts mentioned in the list are
normal service parts.
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ELECTRICAL PARTSLIST - CD99/DA11 BOARD

MISCELLANEOUS CAPACITORS
1800 4822 265 10925 FFC Socket 15P 2849 4822 126 13883 220pF 5% 50V
1823 4822 265 11207 FFC Socket 6P 2850 4822 126 13883  220pF 5% 50V
1824 4822 265 11207 FFC Socket 6P 2851 4822 124 40248 10pF 20% 63V
2853 5322 126 11583 10nF 10% X7R 50V
CAPACITORS 2854 4822 124 11912 220pF 20% 6,3V
2801 4822 124 41751  47pF 20% 50V 2855 4822 124 11912 220pF 20% 6,3V
2802 4822 124 41751  47pF 20% 50V 2857 4822 124 12362  47pF 20% 4V
2803 4822 126 14226  82pF 5% NPO 50V 2860 5322 116 80853 560pF 5% 63V
2804 4822 126 14226  82pF 5% NPO 50V 2861 4822 126 13344 1,5nF 5% 63V
2805 4822 126 14226  82pF 5% NPO 50V 2862 4822 126 14508 180pF 5% 50V
2806 4822 126 13695  82pF 1% NPO 63V 2863 4822 126 14508 180pF 5% 50V
2807 4822 126 11669  27pF 5% 50V 2864 4822 126 14508 180pF 5% 50V
2808 5322 122 33538 150pF 2% NPO 63V 2865 4822 126 14508 180pF 5% 50V
2809 4822 126 11669 27pF 5% 50V 2869 3198 024 44730  47nF Y5V 50V
2810 4822 126 13692  47pF 1% NPO 63V 2870 4822 126 13883 220pF 5% 50V
2811 4822 126 11671  33pF 5% 50V 2871 4822 126 13883 220pF 5% 50V
2812 4822 122 33741 10pF 10% NPO 50V 2872 4822 126 13883 220pF 5% 50V
2813 4822 126 14238  2,2nF X7R 50V 2873 4822 126 13883 220pF 5% 50V
2814 3198 024 44730  47nF Y5V 50V 2874 4822 126 13883 220pF 5% 50V
2815 4822 122 33777  47pF 5% NPO 63V 2875 4822 126 13883 220pF 5% 50V
2816 5322 122 32654  22nF 10% 63V
2817 4822 124 40769  4,7uF 20% 100V
2818 3198 024 44730  47nF Y5V 50V
2821 4822 126 14305 100nF 10% X7R 16V
2822 4822 126 13344 1,5nF 5% 63V RESISTORS
2823 4822 124 42383  220pF 20% 4V 3728 4822 051 20479  47R 5% 0,1W
2824 4822 126 13751  47nF 10% X7R 63V 3745 4822 051 30338  3R3 5% 0,1W
2825 4822 126 13344  1,5nF 5% 63V 3757 4822 051 20223 22K 5% 0,1W
2826 3198 024 44730  47nF Y5V 50V 3788 4822 051 20472  4K7 5% 0,1W
2827 5322 126 11578 1nF 10% X7R 50V 3800 4822 117 13608  4R7 5% 0,1W
2828 4822 122 33777  47pF 5% NPO 63V 3801 4822 051 30154 150K 5% 0,1W
2829 3198 024 44730  47nF Y5V 50V 3802 4822 051 30102 1K 5% 0,1W
2830 3198 017 41050 1pF Y5V 10V 3803 4822 051 30273 27K 5% 0,1W
2831 4822 126 14043 1pF +80-20% 16V 3804 4822 051 30472  4K7 5% 0,1W
2832 4822 122 33753 150pF 5% NPO 50V 3805 4822 051 30273 27K 5% 0,1W
2833 4822 126 13881  470pF 5% 50V 3806 4822 117 10361  680R 1% 0,1W
2834 4822 126 14506  270pF 5% 50V 3807 4822 051 30152 1K5 5% 0,1W
2835 4822 126 13881  470pF 5% 50V 3808 4822 051 30339  33R 5% 0,1W
2836 4822 124 41751  47pF 20% 50V 3809 4822 051 30339  33R 5% 0,1W
2837 3198 024 44730  47nF Y5V 50V 3810 4822 052 10478  4R7 5% 0,33W
2838 3198 017 42230  22nF Y5V 50V 3811 4822 051 30102 1K 5% 0,1W
2839 4822 126 14305 100nF 10% X7R 16V 3812 4822 051 30474 470K 5% 0,1W
2840 4822 124 41751  47pF 20% 50V 3813 4822 051 30683 68K 5% 0,1W
2841 4822 126 13751  47nF 10% X7R 63V 3814 4822 051 30332  3K3 5% 0,1W
2842 4822 124 21913 1pF 20% 63V 3815 4822 051 30472  4K7 5% 0,1W
2843 4822 122 31765 100pF 2% NPO 63V 3816 4822 051 30153 15K 5% 0,1W
2844 4822 126 13883  220pF 5% 50V 3817 4822 117 10834 47K 1% 0,1W
2845 4822 126 13883  220pF 5% 50V 3818 4822 051 20562  5K6 5% 0,1W
2846 4822 124 40248 10pF 20% 63V 3819 4822 051 30153 15K 5% 0,1W
2848 4822 122 31765 100pF 2% NPO 63V 3820 4822 051 30183 18K 5% 0,1W
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RESISTORS RESISTORS

3821 4822 051 20332  3K3 5% 0,1W 3878 4822 051 30471  470R 5% 0,1W
3822 4822 051 30332 3K3 5% 0,1W 3879 4822 117 12925 47K 1% 0,1W
3823 4822 051 20332 3K3 5% 0,1W 3880 4822 051 20339  33R 5% 0,1W
3824 4822 051 30102 1K 5% 0,1W 3881 4822 051 30151 150R 5% 0,1W
3825 4822 051 30223 22K 5% 0,1W 3882 4822 117 11373 100R 1% 0.1W
3826 4822 051 30273 27K 5% 0,1W 3883 4822 051 30102 1K 5% 0,1W
3827 4822 051 20339  33R 5% 0,1W 3884 4822 051 30102 1K 5% 0,1W
3828 4822 051 20479  47R 5% 0,1W 3886 4822 117 10833 10K 1% 0,1W
3829 4822 051 30101 100R 5% 0,1W 3887 4822 117 10833 10K 1% 0,1W
3830 4822 051 30472  4K7 5% 0,1W 3888 4822 051 20472  4K7 5% 0,1W
3835 4822 051 30223 22K 5% 0,1W 3889 4822 051 30102 1K 5% 0,1W
3836 4822 117 10833 10K 1% 0,1W 3890 4822 117 10837 100K 1% 0,1W
3837 4822 051 20471  470R 5% 0,1W 3891 4822 117 10837 100K 1% 0,1W
3838 4822 051 20471  470R 5% 0,1W 3892 4822 117 13632 100K 1% 0,62W
3839 4822 051 30471  470R 5% 0,1W 3893 4822 117 13632 100K 1% 0,62W
3840 4822 051 30471  470R 5% 0,1W 3894 4822 117 10833 10K 1% 0,1W
3841 4822 051 30472  4K7 5% 0,1W 3895 4822 117 10833 10K 1% 0,1W
3842 4822 051 10102 1K 2% 0,25W 3896 4822 117 10833 10K 1% 0,1W
3843 4822 051 30102 1K 5% 0,1W 3897 4822 117 10833 10K 1% 0,1W
3844 4822 051 30101 100R 5% 0,1W 3898 4822 117 10833 10K 1% 0,1W
3845 2120 108 92668  3R3 5% 0,1W 3899 4822 117 10833 10K 1% 0,1W
3846 4822 051 20223 22K 5% 0,1W 3900 4822 051 30223 22K 5% 0,1W
3847 4822 117 12864 82K 5% 0,6W 4801 4822 051 30008  OR Jumper 0603
3848 4822 117 10834 47K 1% 0,1W 4802 4822 051 20008  OR Jumper 0805
3849 4822 051 30563 56K 5% 0,1W 4807 4822 051 20008  OR Jumper 0805
3850 4822 117 12902 8K2 1% 0,1W 4808 4822 051 30008  OR Jumper 0603
3851 4822 051 30563 56K 5% 0,1W 4809 4822 051 20008  OR Jumper 0805
3852 4822 117 10834 47K 1% 0,1W 4810 4822 051 20008  OR Jumper 0805
3853 4822 051 30153 15K 5% 0,1W 4812 4822 051 20008  OR Jumper 0805
3854 4822 117 12902 8K2 1% 0,1W 4813 4822 051 20008  OR Jumper 0805
3855 4822 116 40227  4R6 25% 12V 4814 4822 051 20008  OR Jumper 0805
3856 4822 051 20683 68K 5% 0,1W 4815 4822 051 20008  OR Jumper 0805
3857 4822 051 20154 150K 5% 0,1W 4823 4822 051 20008  OR Jumper 0805
3858 4822 051 30392 3K9 5% 0,1W 4824 4822 051 20008  OR Jumper 0805
3859 4822 117 10834 47K 1% 0,1W 4828 4822 051 20008  OR Jumper 0805
3860 4822 051 30102 1K 5% 0,1W 4831 4822 051 20008  OR Jumper 0805
3861 4822 117 10834 47K 1% 0,1W 4832 4822 051 20008  OR Jumper 0805
3862 4822 051 10102 1K 2% 0,25W 4838 4822 051 20008  OR Jumper 0805
3863 4822 052 10338  3R3 5% 0,33W 4845 4822 051 20008  OR Jumper 0805
3864 4822 117 10833 10K 1% 0,1W 4847 4822 051 20008  OR Jumper 0805
3865 4822 051 30102 1K 5% 0,1W 4848 4822 051 20008  OR Jumper 0805
3867 4822 051 20223 22K 5% 0,1W 4850 4822 051 20008  OR Jumper 0805
3868 4822 051 30103 10K 5% 0,1W 4853 4822 051 20008  OR Jumper 0805
3869 4822 051 30103 10K 5% 0,1W 4856 4822 051 30008  OR Jumper 0603
3871 4822 051 30471  470R 5% 0,1W 4857 4822 051 20008  OR Jumper 0805
3872 4822 117 12925 47K 1% 0,1W 4859 4822 051 20008  OR Jumper 0805
3873 4822 051 30223 22K 5% 0,1W 4863 4822 051 20008  OR Jumper 0805
3874 4822 051 30223 22K 5% 0,1W 4865 4822 051 20008  OR Jumper 0805
3875 4822 051 30103 10K 5% 0,1W 4866 4822 051 20008  OR Jumper 0805
3876 4822 051 30103 10K 5% 0,1W 4872 4822 051 20008  OR Jumper 0805
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RESISTORS

4877 4822 051 30008  OR Jumper 0603
4881 4822 051 20008  OR Jumper 0805
4884 4822 051 20008  OR Jumper 0805
4885 4822 051 30008  OR Jumper 0603
4886 4822 051 20008  OR Jumper 0805
4888 4822 051 20008  OR Jumper 0805
4889 4822 051 20008  OR Jumper 0805

COILS AND FILTERS

1810 4822 242 73557  CST8,46MTW-TFO1
5803 4822 157 11231 1pH 5%

DIODES

6877 9322 129 34685 BZM55-C3V9
TRANSISTORS & IC

7800 9352 690 17557  SAA7325H/T/M2B/WD
7802 5322 209 11517  PC74HCUOAT

7803 5322 130 60123  BC807-40

7804 5322 209 82941 LM358D

7807 5322 130 42755 BC847C

7808 4822 209 32852  TDA7073AIN2

7809 4822 209 32852  TDA7073AIN2

7810 4822 209 33165  TDA1308T/N1

7875 4822 130 60511 BC847B
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MISCELLANEOUS CAPACITORS
1330 2422 026 05099 Headphone socket 2505 4822 122 31765 100pF 2% NPO 63V
1331 4822 267 31176 Speaker Socket 2506 4822 122 31765 100pF 2% NPO 63V
1550 4822 265 20553  Aux. In Socket 2507 4822 122 31765 100pF 2% NPO 63V
1551 4822 267 10953 FFC Socket 7P 2508 4822 122 31765 100pF 2% NPO 63V
1554 4822 267 10731 Connector 6P 2509 4822 122 33761  22pF 5% NPO 50V
1555 4822 265 11515 FFC Socket 8P 2510 4822 122 33761  22pF 5% NPO 50V
1556 2422 025 14526 FFC Socket 16P 2511 4822 126 13879 220nF +80-20% 16V
2512 4822 126 13879  220nF +80-20% 16V
2513 4822 122 33777  47pF 5% NPO 63V
CAPACITORS 2514 4822 122 33777  47pF 5% NPO 63V
2251 5322 121 42386 100nF 5% 63V 2515 5322 126 11583 10nF 10% X7R 50V
2252 5322 121 42386 100nF 5% 63V 2516 5322 126 11583 10nF 10% X7R 50V
2253 5322 121 42386 100nF 5% 63V 2517 4822 126 14247 1,5nF 20% 50V
2254 5322 121 42386 100nF 5% 63V 2518 4822 126 14247 1,5nF 20% 50V
2256 4822 124 81151 22pF 20% 50V 2519 4822 126 13883  220pF 5% 50V
2257 4822 124 40248 10pF 20% 63V 2520 4822 126 13883  220pF 5% 50V
2258 4822 124 40769  4,7pF 20% 100V 2521 4822 126 14247 1,5nF 20% 50V
2259 4822 124 40769  4,7pF 20% 100V 2522 4822 126 14247 1,5nF 20% 50V
2260 3198 017 34730  47nF 20% X7R 16V 2523 3198 016 36810  680pF 20% NPO 25V
2262 3198 016 31020 1nF 20% NPO 25V 2524 3198 016 36810  680pF 20% NPO 25V
2264 4822 124 40769  4,7uF 20% 100V 2525 4822 122 33777  47pF 5% NPO 63V
2265 4822 124 40207 100pF 20% 25V 2526 4822 122 33777  47pF 5% NPO 63V
2266 4822 126 14305 100nF 10% X7R 16V 2527 5322 126 11583 10nF 10% X7R 50V
2267 4822 124 40784  3300uF 20% 16V 2528 5322 126 11583 10nF 10% X7R 50V
2268 4822 124 12012  4700uF 20% 25V 2529 4822 126 14305 100nF 10% X7R 16V
2330 4822 124 40769  4,7uF 20% 100V 2530 4822 126 14305 100nF 10% X7R 16V
2331 2238 786 19852 150pF +80-20% 16V 2531 4822 126 14305 100nF 10% X7R 16V
2332 2238 786 19852 150pF +80-20% 16V 2532 4822 126 14305 100nF 10% X7R 16V
2337 4822 121 42408 220nF 5% 63V 2533 3198 017 34730  47nF 20% X7R 16V
2338 4822 121 42408 220nF 5% 63V 2534 3198 017 34730  47nF 20% X7R 16V
2339 4822 121 42408 220nF 5% 63V 2535 4822 126 14305 100nF 10% X7R 16V
2340 4822 121 42408 220nF 5% 63V 2550 4822 126 11585  22nF +80-20% 25V
2341 4822 124 40433 47pF 20% 25V 2551 4822 126 14238 2,2nF 20% 50V
2342 4822 124 40433  47pF 20% 25V 2552 4822 126 14238 2,2nF 20% 50V
2343 4822 122 33197 1nF 10% 50V 2553 4822 126 14494  22nF 10% X7R 25V
2344 4822 122 33197 1nF 10% 50V 2554 4822 124 40196  220pF 20% 16V
2345 4822 126 14494  22nF 10% X7R 25V 2555 4822 124 22652  2,2uF 20% 50V
2346 4822 126 14494  22nF 10% X7R 25V 2557 3198 017 44740  470nF +80-20% 10V
2347 4822 124 40433 47pF 20% 25V 2558 4822 126 13883  220pF 5% 50V
2348 4822 124 40433 47pF 20% 25V 2559 4822 126 13883  220pF 5% 50V
2349 4822 124 40207 100pF 20% 25V 2560 4822 126 13883  220pF 5% 50V
2350 4822 124 40207 100pF 20% 25V 2561 4822 124 81151  22pF 20% 50V
2351 4822 124 40769  4,7puF 20% 100V 2563 4822 124 41407  0,47puF 20% 63V
2352 4822 124 40433  47pF 20% 25V 2564 4822 124 41407  0,47puF 20% 63V
2353 5322 126 11583 10nF 10% X7R 50V 2565 4822 122 31765 100pF 2% NPO 63V
2354 5322 126 11583 10nF 10% X7R 50V 2566 4822 122 31765 100pF 2% NPO 63V
2500 4822 124 41584 100pF 20% 10V 2567 4822 124 22652  2,2uF 20% 50V
2501 4822 124 40196 220uF 20% 16V 2568 4822 124 22652  2,2uF 20% 50V
2502 4822 124 40248 10pF 20% 63V 2569 4822 124 21913 1pF 20% 63V
2503 4822 126 14494  22nF 10% X7R 25V 2570 4822 124 21913 1pF 20% 63V
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470nF +80-20% 10V
100nF 10% X7R 16V

CAPACITORS

2571 3198 017 44740
2573 4822 126 14305
RESISTORS

3250 4822 051 20471
3251 4822 051 30222
3252 4822 051 20472
3253 4822 051 20472
3254 4822 117 11449
3255 4822 050 11002
3256 4822 050 11002
3257 4822 050 11002
3258 4822 116 83884
3259 4822 051 30331
3260 4822 117 12891
3261 4822 117 12864
3262 4822 051 10102
3263 4822 051 20472
3264 4822 051 10102
3266 4822 117 12925
3267 4822 117 11449
3268 4822 117 11449
3269 4822 051 30223
3271 4822 050 24708
3272 4822 050 24708
3273 4822 050 24708
3274 4822 051 20391
3275 4822 116 83883
3276 4822 051 30222
3277 4822 051 30222
3278 4822 117 12925
3279 4822 051 30102
3280 4822 116 52257
3281 4822 117 11449
3282 4822 117 11449
3283 4822 117 11449
3284 4822 117 11449
3330 4822 116 52269
3331 4822 050 21003
3332 4822 050 21003
3333 4822 051 30682
3334 4822 051 30682
3335 4822 051 20228
3336 4822 051 20228
3337 4822 051 20228
3338 4822 051 20228
3339 4822 051 20121
3340 4822 051 20121

3341

4822 116 52226

470R 5% 0,1W
2K2 5% 0,1W
4K7 5% 0,1W
4K7 5% 0,1W
2K2 5% 0,1W

1K 1% 0,4W
1K 1% 0,4W
1K 1% 0,4W
47K 5% 0,5W
330R 5% 0,1W

220K 1% 0,AW
82K 5% 0,6W
1K 2% 0,25W
4K7 5% 0,1W
1K 2% 0,25W

47K 1% 0,1W
2K2 5% 0,1W
2K2 5% 0,1W
22K 5% 0,1W
4R7 1% 0,6W

4R7 1% 0,6W
4R7 1% 0,6W
390R 5% 0,1W
470R 5% 0,5W
2K2 5% 0,1W

2K2 5% 0,1W
47K 1% 0,1W
1K 5% 0,1W

22K 5% 0,5W
2K2 5% 0,1W

2K2 5% 0,1W
2K2 5% 0,1W
2K2 5% 0,1W
3K3 5% 0,5W
10K 1% 0,6W

10K 1% 0,6W
6K8 5% 0,1W
6K8 5% 0,1W
2R2 5% 0,1W
2R2 5% 0,1W

2R2 5% 0,1W
2R2 5% 0,1W
120R 5% 0,1W
120R 5% 0,1W
560R 5% 0,5W

RESISTORS

3342 4822 116 52226
3343 4822 051 30103
3344 4822 051 30103
3345 4822 051 30103
3346 4822 051 30103
3347 4822 051 30223
3348 4822 051 30223
3349 4822 051 30223
3350 4822 117 12925
3351 4822 051 10102
3352 4822 051 10102
3353 4822 051 20479
3358 4822 051 30472
3359 4822 051 30682
3360 4822 117 13632
3361 4822 117 11373
3500 4822 117 12968
3501 4822 051 30471
3502 4822 116 52256
3503 4822 051 30471
3505 4822 051 30333
3506 4822 051 30333
3507 4822 117 12971
3508 4822 117 12971
3509 4822 051 30333
3510 4822 051 30333
3511 4822 117 13632
3512 4822 117 13632
3513 4822 051 30153
3514 4822 051 30153
3515 4822 051 30333
3516 4822 051 30333
3517 4822 117 13632
3518 4822 117 13632
3519 4822 117 12891
3520 4822 117 12891
3521 4822 050 23303
3522 4822 050 23303
3523 4822 050 23303
3524 4822 050 23303
3525 4822 117 12891
3526 4822 117 12891
3527 4822 117 12891
3528 4822 117 12891
3529 4822 116 52264
3530 4822 116 52264
3531 4822 116 52264
3532 4822 116 52264
3533 4822 051 30333
3534 4822 051 30333

560R 5% 0,5W
10K 5% 0,1W
10K 5% 0,1W
10K 5% 0,1W
10K 5% 0,1W

22K 5% 0,2W
22K 5% 0,1W
22K 5% 0,1W
47K 1% 0,1W
1K 2% 0,25W

1K 2% 0,25W
47R 5% 0,AW
4K7 5% 0,1W
6K8 5% 0,1W
100K 1% 0,1W

100R 1% 0,1W
820R 5% 0,1W
470R 5% 0,1W
2K2 5% 0,5W

470R 5% 0,1W

33K 5% 0,1W
33K 5% 0,1W
15R 5% 0,1W
15R 5% 0,1W
33K 5% 0,1W

33K 5% 0,1W
100K 1% 0,1W
100K 1% 0,1W
15K 5% 0,1W
15K 5% 0,1W

33K 5% 0,1W
33K 5% 0,1W
100K 1% 0,1W
100K 1% 0,1W
220K 1% 0,1W

220K 1% 0,1W
33K 1% 0,6W
33K 1% 0,6W
33K 1% 0,6W
33K 1% 0,6W

220K 1% 0,1W
220K 1% 0,1W
220K 1% 0,1W
220K 1% 0,1W
27K 5% 0,5W

27K 5% 0,5W
27K 5% 0,5W
27K 5% 0,5W
33K 5% 0,1W
33K 5% 0,1W
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RESISTORS RESISTORS

3535 4822 117 13632 100K 1% 0,1W 4262 4822 051 20008  OR Jumper 0805
3536 4822 117 13632 100K 1% 0,1W 4263 4822 051 20008  OR Jumper 0805
3537 4822 117 12891 220K 1% 0,1W 4264 4822 051 20008  OR Jumper 0805
3538 4822 117 12891 220K 1% 0,1W 4265 4822 051 20008  OR Jumper 0805
3539 4822 051 30223 22K 5% 0,1W 4266 4822 051 20008  OR Jumper 0805
3540 4822 051 30223 22K 5% 0,1W 4333 4822 051 20008  OR Jumper 0805
3541 4822 051 30154 150K 5% 0,1W 4334 4822 051 20008  OR Jumper 0805
3542 4822 051 30154 150K 5% 0,1W 4335 4822 051 20008  OR Jumper 0805
3543 4822 117 12864 82K 5% 0,6W 4510 4822 051 20008  OR Jumper 0805
3544 4822 117 12864 82K 5% 0,6W 4512 4822 051 20008  OR Jumper 0805
3545 4822 117 12902  8K2 1% 0,1W 4513 4822 051 20008  OR Jumper 0805
3546 4822 117 12902  8K2 1% 0,1W 4560 4822 051 20008  OR Jumper 0805
3547 4822 051 30154 150K 5% 0,1W 4561 4822 051 20008  OR Jumper 0805
3548 4822 051 30154 150K 5% 0,1W 4562 4822 051 20008  OR Jumper 0805
3551 4822 051 30333 33K 5% 0,1W 4563 4822 051 20008  OR Jumper 0805
3552 4822 051 30333 33K 5% 0,1W 4564 4822 051 20008  OR Jumper 0805
3553 4822 117 12902  8K2 1% 0,1W 4565 4822 051 20008  OR Jumper 0805
3554 4822 117 12902  8K2 1% 0,1W 4566 4822 051 20008  OR Jumper 0805
3555 4822 051 30682  6K8 5% 0,1W 4567 4822 051 20008  OR Jumper 0805
3556 4822 051 30682  6K8 5% 0,1W 4568 4822 051 20008  OR Jumper 0805
3557 4822 051 30183 18K 5% 0,1W 4569 4822 051 20008  OR Jumper 0805
3558 4822 051 30183 18K 5% 0,1W 4570 4822 051 20008  OR Jumper 0805
3559 4822 051 30272  2K7 5% 0,1W 4571 4822 051 20008  OR Jumper 0805
3560 4822 051 30272  2K7 5% 0,1W 4572 4822 051 20008  OR Jumper 0805
3561 4822 050 21003 10K 1% 0,6W 4573 4822 051 20008  OR Jumper 0805
3562 4822 050 21003 10K 1% 0,6W

3563 4822 117 11373  100R 1% 0,1W

3565 4822 051 20229  22R 5% 0,1W

3566 4822 051 20229  22R 5% 0,1W

3568 4822 051 10102 1K 2% 0,25W COILS AND FILTERS

3572 4822 051 30103 10K 5% 0,1W 5331 4822 157 11837  0,36pH 10%
3573 4822 050 11002 1K 1% 0,4W 5332 4822 157 11837  0,36pH 10%
3574 4822 117 12925 47K 1% 0,1W 5333 4822 157 11837  0,36pH 10%
3575 4822 051 30153 15K 5% 0,1W 5334 4822 157 11837  0,36pH 10%
3576 4822 051 30153 15K 5% 0,1W 5550 4822 157 10686  0,47uH 10%
3577 4822 051 30471  470R 5% 0,1W 5551 4822 157 10686  0,47uH 10%
3578 4822 051 30471  470R 5% 0,1W

3579 4822 051 30154 150K 5% 0,1W

3580 4822 051 30154 150K 5% 0,1W

3581 4822 051 30272  2K7 5% 0,1W DIODES

3582 4822 051 30272  2K7 5% 0,1W 6254 4822 130 31878 1N4003G

3583 4822 051 30472  4K7 5% 0,1W 6255 4822 130 31878 1N4003G

3584 4822 051 30472  4K7 5% 0,1W 6256 4822 130 31878 1N4003G

3585 4822 051 30222  2K2 5% 0,1W 6257 4822 130 31878 1N4003G

3586 4822 051 30222  2K2 5% 0,1W 6258 4822 130 31878 1N4003G

3587 4822 051 30392  3K9 5% 0,1W 6259 4822 130 31878 1N4003G

3588 4822 051 30392  3K9 5% 0,1W 6260 4822 130 31878 1N4003G

3589 4822 116 83872  220R 5% 0,5W 6261 4822 130 31878 1N4003G

4260 4822 051 20008  OR Jumper 0805 6262 4822 130 31878 1N4003G

4261 4822 051 20008  OR Jumper 0805 6263 4822 130 31878 1N4003G
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DIODES TRANSISTORS & IC

6264 4822 130 31878 1N4003G 7514 4822 130 60511  BC847B
6265 4822 130 31878 1N4003G 7550 4822 130 42804  BC817-25
6266 4822 130 30621 1N4148 7551 4822 209 10263  HEF4052BP
6267 4822 130 30621 1N4148 7552 5322 209 10421 HEF4094BP
6268 3198 010 58280  BZX79-B8V2 7553 9322 003 63676  TBC327-40
6269 4822 130 30621 1N4148 7555 4822 130 60511 BC847B
6270 4822 130 30621 1N4148 7556 4822 130 60511 BC847B
6271 4822 130 34278 BZX79-B6V8

6272 4822 130 61219 BZX79-B10

6275 3198 010 53380 BZX79-B3V3

6331 4822 130 30621 1N4148

6332 4822 130 30621 1N4148

6333 4822 130 30621 1N4148

6500 4822 130 30621 1N4148

6550 3198 010 53380 BZX79-B3V3

TRANSISTORS & IC

7250 9322 139 24687 BDWO94CFP
7251 4822 130 60511 BC847B
7252 4822 130 60511 BC847B
7253 5322 130 44647 BC368
7254 5322 130 44593 BC369
7255 4822 130 60511 BC847B
7256 4822 130 41246 BC327-25
7257 4822 130 41246 BC327-25
7258 4822 130 41246 BC327-25
7259 4822 130 60511 BC847B
7260 5322 130 60845  BC807-25
7261 4822 130 60511 BC847B
7330 9322 13318682  AN7125P
7331 4822 130 60373 BC856B
7332 4822 130 60373 BC856B
7333 4822 130 60511 BC847B
7500 4822 209 10264  HEF4069UBP
7501 4822 130 44568 BC557B
7502 4822 130 44568 BC557B
7503 4822 130 44568 BC557B
7504 4822 130 44568 BC557B
7505 4822 130 60511 BC847B
7506 4822 130 60511 BC847B
7507 4822 130 60511 BC847B
7508 4822 130 60511 BC847B
7509 4822 130 60511 BC847B
7510 4822 130 60511 BC847B
7511 4822 130 60511 BC847B
7512 4822 130 60511 BC847B

7513 4822 130 60511 BC847B



ELECTRICAL PARTSLIST - LED BOARD

RESISTORS

3901 4822 051 20121 120R 5% 0,1W
3902 4822 051 20121 120R 5% 0,1W
3903 4822 051 20121 120R 5% 0,1W
3904 4822 051 20121 120R 5% 0,1W
DIODES

6901 9322 033 20682 LED TLHG4405
6902 9322 033 20682 LED TLHG4405
6903 9322 033 20682 LED TLHG4405
6904 9322 033 20682 LED TLHG4405
6905 9322 033 20682 LED TLHG4405
6906 9322 033 20682 LED TLHG4405
6907 9322 033 20682 LED TLHG4405
6908 9322 033 20682 LED TLHG4405
6909 9322 033 20682 LED TLHG4405
6910 9322 033 20682 LED TLHG4405
6911 9322 033 20682 LED TLHG4405
6912 9322 033 20682 LED TLHG4405

ELECTRICAL PARTSLIST - POWER BOARD AND MISCELLANEOUS

1025
1600
1601
1602
5600

5601
5601
8000
8001
8005

8007
8008
8008
8009
8010

8800

4822 276 13963
/N 4822 272 10269
/N 4822 071 53152
/N 2422 086 10783
/N 4822 157 11832

/N 3140 118 32430
/N 3140 118 32440
3140 110 21250
3140 110 21220
3140 110 21210

3140 110 21240
/N 4822 321 10781
/N 4822 321 10971
3140 110 21850
3140 110 21840

4822 320 12178

CD DOOR SWITCH
Voltage selector (/21 only)
Fuse 3,15A

Fuse 2A 250V

Mains filter 400uH 3A

Mains Transformer 230V
Mains Transformer 120/230V
FFC Foil 16P 220mm AD
FFC Foil 6P 220mm AD

FFC Foil 6P 220mm AD

FFC Foil 8P 180mm AD
Mains Cord Set (/21 /22)
Mains Cord Set SAA (/30)
FFC Foil 7P 180mm AD
FFC Foil 7P 120mm AD

FFC Foil 15P 65mm



