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LOCATION OF PCBS

x Front Board

Main Board

Servo & MPEG Board Video Jack Board

ower Board

VERSION VARIATIONS:

Type /Versions: MCD510
Features & 22 | 21M | 14 | /21
Board in used:
Aux in/CDRin
Line Out
Video Out
Surround Out
Subwoofer Out X X X X
Power Booster Out
Digital Out X X X X
Digital in
Matrix Surround
RDS
News
Dolby Pro Logic (DPL)
Incredible Surround X X X X
Karaoke Features

Voltage Selector X X
ECO Power Standby (LCD Display Off) X X X
ECO6 Tuner Board - Systems Non-Cenelec
ECOG6 Tuner Board - Systems Cenelec X X




SPECIFICATIONS

GENERAL:
Mains voltage : 230V + 10% for /22/14

110-127V/220-240V Switchable for /21M/21

Mains frequency :50/60Hz
Clock accuracy : < 4 seconds per day
Dimension centre unit : 180(W) x 265(H) x 325(D) (mm)

Power consumption

Active 1 60W

Standby : < 15W (DEMO mode off)
ECO Power Standby : <1W

TUNER:
FM
Tuning range : 87.5-108MHz
Grid : 50kHz

100kHz for /21
IF frequency 1 10.7MHz + 20kHz
Aerial input 1 75 Q coaxial
Sensitivity at 26dB S/N 1 < 22dBf
Selectivity at 300kHz bandwidth . > 33dB
Image rejection :>20dB

Distortion at RF=1mV, dev. 75kHz : < 3%
-3dB Limiting point 1 <23.5dB
Crosstalk at RF=1mV, dev. 40kHz : > 26dB

AM
Tuning range : 531-1602kHz
530-1700kHz for /21/21M
Grid : 9kHz
10kHz for /21/21M
: 450kHz £ 1kHz

: Frame aerial 18.1uH

IF frequency
Aerial input

Sensitivity at 26dB S/N :>1.3mV/M
Selectivity at 300kHz bandwidth 1 >20dB
IF rejection 1 >24dB
Image rejection : > 28dB

Distortion at RF=50mV, M=80% 1 <5%

AMPLIFIER:
Output power
L&R 1 2x25W (6Q, 1kHz, 10% THD)
Frequency response within +0.5/-1.0dB

© 20Hz-20kHz
Digital Sound Control (DSC) : Jazz/Rock/Pop/Optimal
Dynamic Bass Boost (DBB) : On/Off

Incredible Surround . On/ Off

Input sensitivity

Aux in (at 1kHz)

: 500mV at 600 Q

Microphone in (at 1kHz) : 1mV rms at 600 Q /21

Output sensitivity

Headphone output at 32 kQ

Line output at 10 kQ
Subwoofer output at 10 kQ

21M

: 12mW % 1dB (Max. vol.)
1 2Vrms

: 3Vrms (100Hz,Dist: 1%)

Digital output (Coaxial SPDIF): 0.5Vpp at 75Q

COMPACT DISC:

Frequency response within + 3dB : 20Hz - 20kHz

Output level (in Vrms)

Distortion at 1kHz

Channel unbalance at 1kHz
Channel separation at 1kHz
Emphasis

THD Noise(1kHz)
Outband Attenuation
MP3-CD Bit Rate
Sampling Rate
Forma

VIDEO PART

Video Bandwidth
S/N luminance

S/N chroma
Chrome/Luminance delay
Burst/Chroma ratio

CASSETTE RECORDER:
Number of track

Tape speed

Wow and flutter
Fast-wind/Rewind time C60
Bias system

:500mV, Z_, = 100Q
Signal/Noise ratio (A-weighted):

> 65dBA

1 <0.02%

1 <+2dB

: > 30dB

: 15/50 uS (switched

automatically by CD10)

:<0.5%

: 35dB

: 32-320 kbps
:32,44.1,48 kHz
:1S09660, Joliet

: 6MHz(-5dB)

. >48dB

: AM: >58dB/PM: >51dB
: <80ns

1 15%

: 2 stereo

:4.76 cm/sec 2%
:<0.4% DIN

: 130 sec

: 75kHz +10kHz

Rec/Pb frequency response within 8dB: 100Hz - 10kHz

Signal to Noise Ratio (Type I)

: > 38dB
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MEASUREMENT SETUP
Tuner FM
Bandpass

DUT 250Hz-15kHz LF Voltmeter

RF Generator e.g. 7122 707 48001 e.g. PM2534

.g. PM5326

Pl I

©) O

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

(©] (@]

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

Tuner AM (MW,LW)

Bandpass

250Hz-15kHz
e.g. 7122 707 48001

LF Voltmeter
e.g. PM2534

]

RF Generator
e.g. PM5326

fffffffff

i=50Q

Frame aerial
e.g. 7122 707 89001

-

©) ©]

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

-

©) (©]

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 250Hz) to eliminate hum (50Hz, 100Hz).

CD

Use Audio Signal Disc SBC429 4822 397 30184
(replaces test disc 3)

DUT

R 5 o) o)

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

@) @)

LEVEL METER
e.g. Sennheiser UPM550
with FF-filter

RECORDER

Use Universal Test Cassette CrO2 SBC419 4822 397 30069
or Universal Test Cassette Fe  SBC420 4822 397 30071

DUT

LF Generator L
e.g. PM5110 —c>\C
R, (@) O

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

@) @)

LEVEL METER
e.g. Sennheiser UPM550
with FF-filter




SERVICE AIDS

Service Tools:

Universal Torx driver holder ............cccccoeiiiiinns
Torx bit T10 150MmM ..o
Torx driver set T6-T20 .......ccoovciiiiiiiiiiieeiiiiieees
Torx driver T10 extended ..........cccccveeiviiieeeininneen.

Compact Disc:

SBC426/426A Test disC 5 + 5A ..oocvvvviiierieenn
SBC442 Audio Burn-in test disc 1kHz .................
SBC429 Audio Signals diSC ..........cccceevviiiiieinnn.
Dolby Pro-logic Test DiSC .........ccovviiiiiiiiiiiieanins

HANDLING CHIP COMPONENTS

4822 39591019
4822 395 50456
4822 395 50145
4822 395 50423

4822 397 30096
4822 397 30155
4822 397 30184
4822 395 10216

1-5

ESD Equipment:

Extension cable

Anti-static wristband
Connectorbox (1MQ)

Anti-static table mat - large 1200x650x1.25mm ...4822 466 10953
anti-static table mat - small 600x650x1.25mm .....4822 466 10958

4822 395 10223
4822 395 11307

(to connect wristband to conn.box) .......... 4822 320 11305

Connecting cable

(to connect table mat to conn.box) ........... 4822 320 11306

Wristband tester ......

Earth cable (to Connect product to mat or box) --4822 320 11308
Complete kit ESD3
(combining all above products) ............... 4822 320 10671

4822 344 13999

GENERAL

CHIP
SOLDER COMPONENT SOLDER
COPPER TRACK
GLUE

SERVICE PACKAGE

DISMOUNTING

VACUUM PISTON
822 395 10082

SOLDERING
IRON

8.g. WELLER
solder tip PT-H7

SOLDERING
IRON

SOLDER WICK
4822 321 40042

o.g. A PAIR OF TWEEZERS

HEATING HEATING

SOLDERING
IRON

CLEANING

SOLDER WICK

MOUNTING
e.g. A PAIR OF TWEEZERS

S

Z

PRECAUTIONS

SOLDERING
IRON,

CORRECT

COPPER TRACK

SOLDERING
IRON

IP COMPSNENT

A
SOLDER
20.5-0.8mm
SOLDERING PRESSURE
IRON
SOLDERING TIME SOLDER B
<3 sec/side 20.5-0.8mm
PRESSURE SOLDERING
IRON
EXAMPLES

CORRECT ; é




WARNING

All ICs and many other semi-conductors are
susceptible to electrostatic discharges (ESD).
Careless handling during repair can reduce life
drastically.

When repairing, make sure that you are
connected with the same potential as the mass
of the set via a wrist wrap with resistance.
Keep components and tools also at this
potential.

@ ATTENTION

Tous les IC et beaucoup d’autres
semi-conducteurs sont sensibles aux
décharges statiques (ESD).

Leur longévité pourrait &tre considérablement
ecourtée par le fait qu’aucune précaution n’est
prise a leur manipulation.

Lors de réparations, s’assurer de bien étre relié
au méme potentiel que la masse de I'appareil et
enfiler le bracelet serti d’'une résistance de
securité.

(®) warnuNG

Alle ICs und viele andere Halbleiter sind
empfindlich gegenuber elektrostatischen
Entladungen (ESD).

Unsorgfaltige Behandlung im Reparaturfall kan
die Lebensdauer drastisch reduzieren.
Veranlassen Sie, dass Sie im Reparaturfall Uber
ein Pulsarmband mit Widerstand verbunden
sind mit dem gleichen Potential wie die Masse

@ WAARSCHUWING

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

Onzorgvuldig behandelen tijdens reparatie kan
de levensduur drastisch doen verminderen.
Zorg ervoor dat u tijdens reparatie via een
polsband met weerstand verbonden bent met
hetzelfde potentiaal als de massa van het
apparaat.

Houd componenten en hulpmiddelen ook op
ditzelfde potentiaal.

(1D  avverTiMENTO

Tutti IC e parecchi semi-conduttori sono
sensibili alle scariche statiche (ESD).

La loro longevita potrebbe essere fortemente
ridatta in caso di non osservazione della piu
grande cauzione alla loro manipolazione.
Durante le riparazioni occorre quindi essere
collegato allo stesso potenziale che quello della
massa dell’apparecchio tramite un braccialetto
a resistenza.

Veiller a ce que les composants ainsi que les
outils que I'on utilise soient également a ce
potentiel.

des Gerates.

Potential halten.

Safety regulations require that the set be restored to its original
condition and that parts which are identical with those specified,
be used.

D)

Veiligheidsbepalingen vereisen, dat het apparaat bij reparatie in
zijn oorspronkelijke toestand wordt teruggebracht en dat onderdelen,
identiek aan de gespecificeerde, worden toegepast.

)

Les normes de sécurité exigent que I’appareil soit remis a I'état
d’origine et que soient utiliséés les piéces de rechange identiques
a celles spécifiées.

@

Bei jeder Reparatur sind die geltenden Sicherheitsvorschriften zu
beachten. Der Original zustand des Gerats darf nicht verandert werden;
fur Reparaturen sind Original-Ersatzteile zu verwenden.

)

Le norme di sicurezza esigono che I'apparecchio venga rimesso
nelle condizioni originali e che siano utilizzati i pezzi di ricambio
identici a quelli specificati.

"After servicing and before returning set to customer perform a
leakage current measurement test from all exposed metal parts to
earth ground to assure no shock hazard exist. The leakage current
must not exceed 0.5mA."

Bauteile und Hilfsmittel auch auf dieses gleiche

Assicurarsi che i componenti e anche gli utensili
con quali si lavora siano anche a questo
potenziale.

“Pour votre sécurité, ces documents
doivent &étre utilises par des spécia-
listes agréés, seuls habilites aréeparer
votre appareil en panne”.

CLASS 1

LASER PRODUCT

3122 110 03420

Warning !

Invisible laser radiation when open.
Avoid direct exposure to beam.

@ Varning !

Osynlig laserstralning nar apparaten ar oppnad och sparren
ar urkopplad. Betrakta ej stralen.

@ Varoitus !

Avatussa laitteessa ja suojalukituksen ohitettaessa olet alttiina
nakymattomalle laserisateilylle. Ala katso sateeseen!

@ Advarse !

Usynlig laserstraling ved abning nar sikkerhedsafbrydere er
ude af funktion. Undga udsaettelse for straling.
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INFORMATION ABOUT LEAD-FREE SOLDERING

Philips CE is producing lead-free sets from 1.1.2005 onwards.
IDENTIFICATION:

Regardless of special logo (not always indicated) one must treat all sets from | 1 Jan 2005| onwards, according next rules: I

Example S/N:

Bottom li f t late gi 14-digit S/N. Digit 5&6 is th , digit 7&8 is th k ber,
% gl%dgo’\:f\"gggweﬁv @ @ sgir??]ismfa:e %/882 s\v&gzlves a igi igi is the year, digi is the week number
LN -, = r4 ARds
C€ ®rz1 So from onwards = from 1 Jan 2005 onwards
el No.: FWM Made:in:Gning Important note: In fact also products of year 2004 must be treated in this way as long as
|||||"|| |"| |||||||"||||| |||| |||| you avoid mixing solder-alloys (leaded/ lead-free). So best to always use SAC305 and the

higher temperatures belong to this.

Due to lead-free technology some rules have to be respected by the workshop during a repair:

Use only lead-free solder alloy Philips SAC305 with order code 0622 149 00106. If lead-free solder-paste is required, please contact
the manufacturer of your solder-equipment. In general use of solder-paste within workshops should be avoided because paste is not
easy to store and to handle.

Use only adequate solder tools applicable for lead-free solder alloy. The solder tool must be able

o Toreach at least a solder-temperature of 400°C,

o  To stabilize the adjusted temperature at the solder-tip

o  To exchange solder-tips for different applications.
Adjust your solder tool so that a temperature around 360°C — 380°C is reached and stabilized at the solder joint. Heating-time of the
solder-joint should not exceed ~ 4 sec. Avoid temperatures above 400°C otherwise wear-out of tips will rise drastically and flux-fluid
will be destroyed. To avoid wear-out of tips switch off un-used equipment, or reduce heat.
Mix of lead-free solder alloy / parts with leaded solder alloy / parts is possible but PHILIPS recommends strongly to avoid mixed
solder alloy types (leaded and lead-free).
If one cannot avoid or does not know whether product is lead-free, clean carefully the solder-joint from old solder alloy and re-solder
with new solder alloy (SAC305).
Use only original spare-parts listed in the Service-Manuals. Not listed standard-material (commodities) has to be purchased at
external companies.
Special information for BGA-ICs:
- always use the 12nc-recognizable soldering temperature profile of the specific BGA (for de-soldering always use the lead-free
temperature profile, in case of doubt)
- lead free BGA-ICs will be delivered in so-called 'dry-packaging' (sealed pack including a silica gel pack) to protect the IC against
moisture. After opening, dependent of MSL-level seen on indicator-label in the bag, the BGA-IC possibly still has to be baked dry.
(MSL=Moisture Sensitivity Level). This will be communicated via AYS-website.
Do not re-use BGAs at all.

For sets produced before 1.1.2005 (except products of 2004), containing leaded solder-alloy and components, all needed spare-parts
will be available till the end of the service-period. For repair of such sets nothing changes.

On our website www.atyourservice.ce.Philips.com you find more information to:

x  BGA-de-/soldering (+ baking instructions)
x  Heating-profiles of BGAs and other ICs used in Philips-sets

You will find this and more technical information within the "magazine”, chapter "workshop news".

For additional questions please contact your local repair-helpdesk.

SERVICE INSTRUCTION

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

Route the wire trees correctly and fix them with the 1. Unplug the AC Power cord and connect a wire
mounted cable clamps. between the two pins of the AC Power plug.

Check the insulation of the AC Power lead for external 2. Setthe AC Power switch to the "on” position (keep the
damage. AC Power cord unplugged!).

Check the strain relief of the AC Power cord for proper 3. Measure the resistance value between the pins of the
function. AC Power plug and the metal shielding of the tuner or
Check the electrical DC resistance between the AC Power the aerial connection on the set. The reading should be
Plug and the secondary side (only for sets which have a AC larger than 4.5 Mohm (For U.S. it should be between
Power isolated power supply): 4.2 Mohm and 12 Mohm).

4. Switch "off" the set, and remove the wire between the
two pins of the AC Power plug.

® Check the cabinet for defects, to avoid touching of any
inner parts by the customer.
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CONNECTIONS AND CONTROLS

“eunuis) (YNNILNY
I4) VI3V WA S O3 BULRIUE | J00pINO
UB 193UU0D ‘Uondedal 0aU33S |4 Ja11aq 4o

ruuajuy W4

'924N0S UOIFIPEU J3YIO JO YDA
‘AL ® Wouj 3|qissod se Jey se BUUSIUB S} UOIHSOY

o
® TN
N
g

3015 2y3 03
mep a3 xi4

ruuUY MAW
‘uondadal [euundo Jo} euuluR 9y} Jo uomisod
a3 I1SnIpY/ 'S[euIlIS} 9ARdadsaud ay) 01 BUUSIUR
|n4 pue ruualUe doo| AN PaIiddns ay3 1pauu0D)

uojd’auUu0D) seuuuy :§ doyg

‘Jonupw siyp Jo uond3s SNOILYDIHIDIdS

a1 01 43Jas asp3|d ‘paljddns siaqpads ay1 ubyl
1aMO[ DUDPIGLUI UD YUM SIXDIJS 13UL0D 10U 0(J-
'S|puUIWIR) 43XD3GS -/+ Jo Jipd duo

Aup 01 493D3ds U0 UDY] SJ0W 1DBUUOD 10U OF -
'sia¥pads palddns

ay1 asn ‘@oupwiioliad punos puindo Jo4 -
“UNDJD-1I0YS 01 NP WSAS

ay1 adpwop Apw suondsuuod adoiduil paauUU0d
Ap23140> 24D $3|GDD 4AYDA]S By DY) dUNsuT -
:S310N

"UMOUS

SB [BUILLIDY S} OJUI UM Uxeads oy} Jo uoipiod
paddins ay3 14asul A4 .-, O} UM (paseudun)
OB|q PUB , 4, O} UM (P}IBUW) PAUNOj0d ‘T,

01 Joxeads Ya| pue Y, O3 Jodeads S ‘SeuluLID)
SYINVIAAS 243 O3 sauIm Jaxeads ay3 }pauuo))

sadeads Sundauuoy :7 doyg

‘wansAs

JAQ 342 punoip uonDjRUIA 310nbapp Mmoj)y-

195 A 4noA 01 350} 001 SIS U0

oY1 uonisod 10U Op ‘9dua434a1ul d1IBUSDW PIOAD 0] -
:S3J0N

‘uonisod

3UIUL3S!| 9YL WO} S93U39p G, Aj9rRwiXoldde

Jo 2[3UB UB 1B PUB 195 A | 9} WO SSOUBISIP
[enba e suaxeads 131U pue Ya| Juod) Y} 3e|d

e

VIUV ONIMIIA

suod’3auu0d

‘(suolisaan |e Joy

3|ge|ieAe J0u) 31 BuisnaJ 340§9q UMOP [00d
wiayshs ay)y 39| ‘suaddey siyj j| ‘suonipuod
awa43xa J9pun Aj[ednewolne apow
Aqpuejg 03 yo3ims Aewu wiajshs anok
‘a40ja43Y "ul 3|Ing ua3q sey 3INdJ1d A3ayes
€ ‘waysfs ayj Jo Suiyesay.ano pioAe o]

*uo paya3ms 4amod ayj yam

suoi3dauuod Aue asueyd 40 jew J9AN-
*9peW U33( IABY SUOIJIBUUOD

49430 [|& JBYy) 34NSUD )3]3N0 [|em 33

03 p40d 4amod Dy ay3 Sudauuod aJoyeg-

‘wiv3sAs ayy
saeads Mc_uﬂ_n_ 1 Qwum Jo Jeau ayy je pajedoj si 3jeld adLy ay ] -
iLNVLYOdWI
p40d Jamod Dy
.Pi@.l
[n] —T
(21) (3y31)
Jajeads Jadeads
/1
]
BUUSIUE
doo| AW
BUUSIUE
SdIM
suoijd’xUUo)



1-9

CONNECTIONS AND CONTROLS

2Bl 4y S,ALINOA O JOTBNPOW {y S} 199UUOD
0} (paijddns j0u) 9|geD [BIXBOD Y BYL 35N
JOYBINPOW Y dY} UO

>pef Indul ospiA ay1 01 >pel SFAD SWSISAS ay3
109UU0d O} (MOJ|aK) 9|ged aHsoduwod 3yl 3N

LINTOY KRSV
LSSV

._ L )
ufilon —
10003015 N0 18vas

[eusis AL2|qeD
Jo euuAIUY

(Auo ojdwrexs)
J03eINPoL 4 4O pdeg

AL O3 3]qe [B1Xe0d 3y

suoiyeaado pue Ljiqejreae

Joje|npows 4y uo sjre3ap 4oy sdijiyd
32BIUO0D .0 J3IBID SIIU0IIIID JNOK 393G
‘AL elrdpeqieid gAQ @Yl MIIA 03 uapao
ul Joje|npow 4y & pasu |jIm nok ‘(u] 4y
40 wyo §/ se pajaqe| 40) el u] euuajuy
9|3uis e sey Ajuo 39s A ] 1ok j| —
iLNVLIOdWI

Jojenpow 4y A10ssadde ue Suisn

AL3Y:
uo spel Nj| OlgNYV Sulpuodsaulod ayy 03 Jake|d

AAQ 3430 Spel (4/1) LNO INI 3P3uu0d
01 (pad/aHym) s9|ged oIpne a4} 3SN ‘A | JNOA

y3nouyy Jakeld QAQ SIY} JO pUNOS ay3 Jeay o] Z

195 ALSYh
U0 (SHA-S 40 D/A e pajede] 10) >el indul 0apIA

-5 9u1 01>pel 1NO OAAIA-S SWalshs ay1
10auuod o} (palddns Jou) 3|ged 0sPIA-S Yt 35N L

0 B5e

_l TNNALNY MW/

13NATE KBS
1 $8¥1D

1n0 18v0S

*(9duausyaud

09pIA 3u13ag 935) *,09PIA-S, 03

39s s1 31 a4ns Mjey ‘Sunnzas 3ndynQ oapIA
ay3 a9Yyd ‘pajJo3sip si aunjaid ayy j| -
ILNVLHOdWI

el uj 03pIA-S Buisn

ALY
uo el NI OlaNY Suipuodsauiod ayj 0} Joked

AAQ 34rJo el (9/1) LNO INIT 1P3uUod
01 (PaJ/a1yMm) S3|ged OIpNE B3 3SN ‘A | JNOA

y3nouys Jokeld QAQ SIY3 JO PUNOS Sy} Jeay Of
‘AL 3} Uo (puegaseg Jo 2)sodwor) 'Uj OSPIA

‘Uj A/V Se Pajage] Jo) el Indul ospIA 3y 03 e/

(LNO O3AIN) SEAD S494eId QAJ 31 1P3ULOD
01 (MO|[oA) 3|qed oapIA dpsodwiod ay3 asN

-0 ¢

Le

[y v

LINTTEL ¥BSTT
L SSWVID

10 18¥0S

ME=

(SEAD) s)12el 09pIA asodwo) Buisn

(Q\

49Abld GAQ Y1 01 Pa1d3UUOD SI JIGDD [YYIS

uo uonodIpul, JAQ,, PUD 19S AL Y2 01 PaII3ULOD S|
9|gpd> [YyDS uo uonodipul  Al,, 341 Y3 dinsuq —
910N

‘(payddns 10u 9)qp>)

AL @41 uo syoel Indur 14ed5 Suipuodsaiod syl
1 (LNO LHVDS) Pl [YvDS s#okeld AAQ
3U1 199UU0D 0} (3PBIq) 3|qd |YYDS Y1 35

el 1¥vDs Buisn

uakeld aAQ

93 UO 03PIA PUE OIpNY Y3oq Sa4njesy
asn noK 33] [|IM UOIIBUU0D JYYISV -
‘AL™W3

03 App2aaip wvysks gAQ 2Y3 322uuo) -
‘w9lshs

AL 4nof jo sapijiqeded ayy uo Suipuadep
‘suonydo Suimo||o} 3Yy3 Wouy uo1IUUOD
O9PIA SUC Mjew 03 pasau Ajuo nop -
iLNVLYOdNI

ALl 8undsuuo) :p doyg

SUoIjd’UUO0D SsUuod’UU0D



1-10

CONNECTIONS AND CONTROLS

@@®

@ ©

@@

378ILVAWOD AD-£dW/AD-VWMIGAT

SdillHd

301
i

sm@® O O O G

280 250 Wv¥DOud

IWNTOA

?®!

EShrte

o |

say
@ WILSAS OUDIH 015a5W

sou :_wa SR

300D anve  auchay

OCﬁ_J aia

O @ 00 @0

(8¢

o3ed 99G) "UOIPUUOD OIpne 3y} O} SuIpJodde
1NO VLIDIQ 2y 195 ‘uonesado Sunels auojeg
(4opodap [eUBIQ AgloQ yum

‘a|giredwod aujeay | [eHSI-S | S YoNns) dIAsp
Buipodau [eugip e uo el N| VLIDIA 3Uk
01>Pe( 1 MO TV.LIDIA S,Wa1sAS 3y} 193UU0D
@ (ren31p) Buipaodey

'S3UIPJOd3U (Y| pUB Y3 ‘|SUUBYD OM]}) 0SS
an30[euB SxEW O} NOA MO|[B [|IM SIY | YDA Y} UO
spel NI Oldny a4t o1 el (774) LNO ANIN

pue el N| O3 IA Sulpuodsauiod ayj o3 syel

1NO OIAIA S,WISAS 343 JO U0 PBUUOY)
(@ saAQd 3uip4odaJ 40j YDA Y3 Suisn

E@w

‘(payddns

JOU) J9,00MgnNs dAIFIE Ue UO B | NgN|
oIdNY 34y o1>pel 1NO YIJ00MENS
S,WR1SAS oUdIW QA Y} 199UU0D)

(@ 49300Mqns 3AnOE ue Sudauu0)

*224n0s INdul DY} S3RAIDE O JSP.IO Ul S10Wad dU}
uo XAV ssa.4d Jo XNy 199j9s 03 [sued Juod) 3y}
uo IDHUNOS ssa.d ‘uonesado Sunels auojeg
‘(>pop onassed Jo Jaked

351 J25BT "YDAALE SB UINS) SDIASP [BNSIA/OIpNE
42410 ayp uo spel |NO OIdNY 4 01 spef
(174) NI HAD/XNV S,W21sAs 3y 193uU0D)

) 3uswdinba 4ayjo
Jopeqheld ayy 03 Sulualsi| pue SUIMSIA

_—
+ = T+

¢ [ofofo]o]

“
.

b ]

1
1no olany

*s|iejap adesn pue uoI3d3Uu0d

939]dwiod 40} Jusawdinba Jayjyo ayy

JO [ENUBLWU S J9UMO 33 03 49JaJ shkem|y —
syoef jJo

4N0J0d 3Y3 SaYdjeW SI|gEd JO 4NO0j0d dY)
2.4Nns e ‘SUOIIIUUO0D Supjew USYAA -
*931A3p 3uipJaodau [e3sip

40 YDA ® Y3nouayj osip ay3 paoda.4 jouued
noj ‘pa329304d-Adod aue sasip awog —
iLNVLIOdWI

juswdinba
[euonippe Sundsuuo) ;jeuondo

1910 Jomod ay3 03 paod Jamod Dy ayr

ur 3n|d Ajuedoud pa1oauuod si SUIYIKIoAS Uy
*(, ,uondaday Jauny

0} J9jaJ) 1xo O} | Ssa.d Jo suonels olped
9|qE|IBAR |[B 9403S O} HUN UBW U} UO [l SSAUd
"W 154l Y3

Joj 32[n0 Jomod sy oyl padanid si piod demod

*uo pays3ims Jamod ay3 Yym
uod3uu0d Aue a3ueyd 10 MJeW JIASN —
iLNVLIOdNWI

p102

Jamod ayy Supdauuor :g dojg

suoI3>3duuod)



1-1

CONNECTIONS AND CONTROLS

*SPUO3s OM] UDY] 3JOW J0J U01ING dY1 P|OY PUD SSAUd = 4

Y3u Jo
Ya| aunypid pagduejua ue srow 03 GAQ/ADALC  —
"umop Jo dn wingpe Ue 19935 01 ‘€| 40} —
JBq NUSW WIS1SAS 4O
NUSW JSIP 3y} Ul UOND3JIP JUSWSAOW B 199[3S 0 —
Aduanbauy olpeu
J2MO| JO Jay3Iy B 0] SUN] O} '9POW JaUN} Y3 Ul —
‘pUeAv)IEq
pue piemloy paads >oegAe|d 158} B 199)9S 0} —
<> +-WuNgIv 9
"9WINJOA 3Y} 9SBRUDSP JO SSBaUDUl O}  —
—I/+ 10A (¥
"2SIP Y} JO J9QWINU SRR B USJUS 0] —
(6-0) ped4ay oluswnN @

XNV 40 IdVL “YANNL
S| 924N0S pUNOS dAIRdadsaU BY} 199[9S 01 —

32UNOS (2)

‘apoul Agpueis
[PUIIOU/I9MOd 023 0} JO UO WSISAS Y3 UdoUMS 0}  —

O

]O43U0D j0WiadJ Y3 UOo sjoLyuo)

'sauoydpeay 1o2UU0d 0} —

U e

'SSBq OU} 2dUBYUDS O}  —

Doy 0aUS)s paduryUR~iRdns B SjeaUd 0} —
AaNNOoY¥YNS 3191G3¥ONI/98a @)

(IWWILAO 40 dOd %004 'ZZv) sdumas
Jazienba punos 39sa4d Jo sadA} Juauayip s8R —

osa (@b

AeJy 2sIp 9y 9sop Jo uado 03 —

¥ 3SOT1D°N3dO @)

|0J3UOD S}0Wa JOj JOSUDS Paeyul  —

Josuas yi @)

"UOIRUIIOJUI Gy SAe(dSIp " Jauny Joy

"uoindUN} PO

2y} 195 0} (Ajuo we1sAs aup uo) P0[D) IO}
SQy/13s ¥D01D ()
‘BuipJodau JeIs 0 —
ayoD3ay €D
"SWINJOA SY} 9SBaUDSP JO SSBaUdUl O}  —
IWNTOA (D)

‘BuipJodau Jo >pegheld doys oy e ade| Joy
‘weddoud e Jeap 03 Jo

>peghed dois o3 @D-£dIN/AD/ADA/AAQ 404

m

>peghe|d jdnadsiul Jo 1aels 0 —
q @

quauwiJedwod adey ayy uado 0 —
¥ 3SOT1D/N3dO (6)

>]pop adej e
*SUOITOUN JOWIFD0|D DU} 4O}

SOINUILL PUB SUNOY DU SN[ OF wrrmmssmssesmeseses
3umas Jawin PO Joy
"PJBAIOJ JSB) JO PUIMBU OF " ode| Joy
Aousnbauy olpe.
Joyd1y Jo Jamo| © 03 auny 0}
e} padisap
B P3RS 01 T'dD edW/AD/ADA/AAQ 404
(dD-EdIA -0} plemioy
/ 95JoA3J 15} 0} 3[qissodull SI ) "ISIp Sy PAemIo}
354N I5BY O] AD/ADNAAJ %%
¢ > ONINNL (O
uonouny Jswiy syl 19s OH.A<V JoWl | U0}y
‘uorjels olped uwwmwg_a B 109|9s O] " Usun| Jo4
‘wnqge #X@C\mjoswx_n_ Jo9|es 03 AdD-€dIA 404
13S YIWIL/LISTUA/WNTTV AV @

“Jaun| o)

‘'suonejs olped H@m@uﬁ weaSoud o} " daun| Jo)
'S>oed) osip wesSoud OY "AD-£dIN/AD/ADA 404
WvYD0ud (9)
>PpegAe|d

Sulnp sued Ae|dsip wia1sAs pue
U325 A | Y} UO UOIFRWLIOUI
2sip sAejdsip D-€dN/AD/ADA/AAC 404
MIA HO A4 | PUBGIABM 19995 0} Jaun| Joy
Avdsia/anve (v)
KNV 0 IdVL INNL
S| 924N0S punos aAiRdsaU 8y} 199j9s 0} —
324NOS (¢)

“WR3SAS B} JO SNTLIS JUSLIND DU} MOIA O}  —
udauds Aeydsiq @

‘Spow Agpuels
[eUIOU/I9MOd 03 0 JO UO WSISAS Y3 UDUMS 0} —
® NO-ASANVLS/HIMOd 023 (1)

wia3sAs ay3 uo sjo3uo0d

HOOPBICEE)

A\

Nl

)

SdI1lHd

3 vRR@R @O© @

@O ©

©)

)

sjoijuo)

sjoJ3uo0d



1-12

PREPARATIONS AND CONTROLS

“Aljponpwoinp

apow Sun1as o0)> UX3 [lIM WIISAS Y] ‘SPU0dDS

0€ ulyum passaid si uonnq ou Ji ‘Sumas Suing —
*SIN220 24NjIp} 4omod D Ji 10 Pa1OSULODSIP I

P103 4amMOd 31 USYM P3J]3OUDD 3q [[IM 0[2 Y| —
910N

"DAIDRYS SEUI0DDG BUIIDS dWi} 3y |
A|[ednewone
3umas Yy} 2403s [|IM WSIsAs ay | Buiptes
INOA uLIUod 01 S@Y/LAS HDOTD $524d
'SoINUILL Y3 195
0} W1ss 3L L0 g P ONINNLL 55214
“YSBY SOINUILL DY} 40} SHSIP D0p2 3y |
urde SQY/LAS HDOTD ssoud
'sINoy ay3 195
0} WIR1ISAS 91 UO g B> DNINNLL 552.d
“Ysey} sInoy ay} Jo}
SUBIp o0 Byy ‘Usy | saesdde 1077 135,
"WR1SAs 9y} Uo SAY
/L3S MDOTD POy pue ssaud ‘spow Agpuess v

0P 3y3 Sunyes 7 des

‘Al1adoud jo pasodsip aq pjnoys Aayj os
‘sadUBISQNS [EDIWIAYD UIBIUOD SAlId)jeqg —
‘uoljeUIqUIOD Ul S3I13Jeq Jo sadAy
JUI3YIP 10 M3U pue p|o 3sh jJou oq —
swn

8uo| & 40} pasn aq j0U ||Im 10 pajsneyxad
aJe Aay) JI salI9)Ieq SAOWIBY —

iNOLLNVD
‘(1 ' ‘11 3dwexs Joy)

‘(4ANNL'IdVL
S|duwexa J0j) [0J1U0D 310w

QU1 UO SUOHNQ 199[3S 924N0S
2y} Jo auo 3uissaud Ag |oJpuod

01 UsimM NOA 221n0s 23 P3RS 7

O§ ‘Jourd 3u0d} 83U} UO (Y1) Josuas

910U U3 1B AID3UIP [04UOD Sj0WRl S JUIog |,

wi9yshs
3Y) 9je43do 03 [043U0d 0w Y3 Suisn

USAOD BUYR RSO ¢

'SIOQUWIAS , —,, PUB , +,, AQ pa1BdIpUl
se Ajuejod 1924402 2y} Yum juswiledwod

sy ul (VY 40 90y 3dA|) saliepeq omy 2deld 7
uawWiedwod Ausneq ayy usdp L

|0.43U0d 3j0WdJ AY)
ojul sa14333eq SunJsasu] :} doyg

‘wishs ayy

Bupeaado auojaq saunpadoad uonesedaad
ay3 233jdwod 03 3uns ey —
iLNVLYOdWI

uoIPUNy PRUISSP BUL IRPRS UBY] ¢

*SPU0D3s OM] UDY] 3JOW JOJ UCIING Y2 P[OY PUD SS3Ud = 4

‘(ajdwpx> 40) B
‘I ‘11q) UondUNJ paJisap ay1 193J3s uay —
*(a1dwpxa 10f YINNL

10 H§|@) [041U0> 10WaL Y UO sy

1239]3s asunos ay1 Jo auo Suissaud Aq josruod
01 ysim nok 33unos ay3 153(as Isdl{ —
:]o13u0> 310Wal 10 SIIO0N

"NUSW SIUSJUOD DSIP B} 1XD JO JSJUD O}  —

(Aluo apow ds1p) ANIW OSIA 62

UBq NUSW WSISAS S} 1IXD JO JSJUS O}  —

(Ajuo apow 3s1p) ANIW WILSAS 62
"PJBABQ U0 PJeMIO) paads oegAe|d

MO|S Pauisap B 103jas 0} (Aluo gOA/QAG 49)) —
JBq NUSW WS1SAS 4O

NUSW JSIP 33 Ul UORJUIP JUSWSAOW B 19[S 0 —

AY
'UOID3[9S B} WIUOD JO 1IX2 0  —
MO @@
SpeJ} Jo Jspdeyd
IX3U U0 snolraud ayj 199]9s 0} ‘opow dsIp uj  —
€ oo

N

Ajo19|dwod soeghe|d dois 03 2oimy 1 ssaud —
‘awnsau
0} Il ss24d pue >pegheid dojs o3 @duo 3 sseud  —
(o Dgd uim) ADAN/AAQ/AD Yo - M dOLS S
>peghe|d dsip 1dnuusiul Jo 1els 0} —
4 3ISNVd/AVd €2
“sipey e 1eadau 0
1vad3ay @
osip
B Ul UonDas dyads e 1eadau 01:gDA/QAQ 4o}
e} SWes
QY3 UIYHM uond3s dlynads e Jeadad 03:(D) Jo4
€-v 1vad3ay (2

"3[1gns Joj a3en3ue| paJdsjeud oy} RS 0 —
3iLLans @
"23engdue| olpne ue s}3}es A 04
"SpOW punos Y3y
-OUOJ| O Y9-OUO|A| ‘02UR1G 335" " (JDA 04
olanv b
‘uonpuny Jawi (Jo-oine) des|s a3 39s 03 —

d33is @)

440 YIWIL4O NO HIWILPRRs 03 —
JaWI} 94} 39S O} —y

¥IWIL D)
"JJO JO UO PUNONS 3|gIPJdUl UDUMS O} —
sI @D

VIWILJO 40
dOd SDOY ‘ZZV[193)49 punos snoLIBA 1939[3s 0} —

osa G
sseq ayj sedueyug  —
(3soog sseg onweuiq) gaa )
‘uondNpoddad puNos awnsad Jo 3dnausiul 0p  —
JLNKW ED
2dnpid ur wooz 0y —
WOOZ (@D

"WISISAS U3 JO SNIels

oy} moys o1egAe|d Surinp [sued Aejdsip welsAs
pUB U93UdS A | 9} UO UOIFRWLIOUI JSIp sAejdsip —
(aso) Avidsia 1
(uoisaaa siy3 a0y Jou) AFH @

(uoisaaa siy3 403 30u) OHD3 6

JopJo wopued e Ul spedy Aeid 03 —

3144nHS (8)
'S9|SUB-I}NW UM PIpIOd3
S QAQ 2 sef3ue Juaieyip
WO} 9USS SWBS SY} MIIA 03 QA 4O}
'suoie}s olped 39saud wedoud o3 Jaun| Joy

"SR OsIp wieddoud 01 D-EdIW/AD/ADA -0}
DOYd/TTIONYV (1)

"0 Ddd Ypm uonesado gDA-0))
OSIP 3} UO Wi} USSoYd Aue Je >pegAeld 1aels 0} —

0109 (9)

suoneaedaud

sjoljuo)



(310wl 3L UO 11 ISNV/AVT) 114 5534d
dpeqie|d swnsaa o)

‘NNIW WIALSAS s52d

nuawW 3Y) dA0WJ Of

el |NO 1YvDS 8uisn A | JnoA o1 Indino ospia
9} P9IOSUUOD 9ABY NOA JI TYWDS 19RS  —
LHVOS

>Pel O3AIA-S 8uish ALnoA o3 Indino OIAIA-S
9y} Pa19auU0d ARy NOA Jl OFAIA-S P3PS —
O3dAIA-S

“WISISAS
QaAQ Jnok Joy 3|geins Indino ospIA Jo adAr sy
9500Ud 0} NOA SI|GBUS U39S N0 OJPIA  —

1-13

INO 03PIA -

"2SIp 3y} JO [euUSIS OSPIA 3YL YIMm

SDUBP.IODDE Ul 3 [[IM Jewlio) Indino sy | spoul

SIU} 103195 'WISISAS [JNU SI A | POIOSUUOD DU1 §| —
oLnv

JeULIO} Td Ul Indino pue dsip

DSIN Ue Jo [BUSIS OPIA D43 93UBLD [[IM 3| "Opow

SIU} 19995 ‘WISISAS T/ S| AL PIIDRUUOD 33§ —
avd

Jewlo} DS N Ul Indino pue dsip

IVd ® JO [euSis 0aPIA 3Y} S3UBYD ||IM | "OPOW SIY}

199]95 ‘WR1SAS DS N S! AL Pa19suUuod ayyj| —
JOS1N

195 A | PR199UUOD By}
SuIydIRW WYSAS JOJ0D BU} 1I3I9S O} NOA SMO|Y

wIsAg AL -

opqApjd Suunp ainpid

ay1 13YJp 10U [im 3dpyS A 40f Sumaas ay1 qou si U Jj
"JSIp 3y U0 3GDJIDAD 3G 1SN 193)as noA 1bwiio) Yy |
230N

'pasn aq ||im Sduaujud

UMO SDSIP 43 UaL1 DSIp B UO [qe|iene (, azis ||ny,,
0} A | USDUDSIPIM UNOA 185 OS[e 1SN NOK) Suias
SIU} 9SN 195 A | USSUISSPIM B 9ABY NOA J|  —

(opows uaauds SpIAA) 6:9 1

"U9aUds A | @3 Jo suonod Jemo| pue Jaddn sy
uo pake|dsip spueq yim aunpid apim vy Suiies
SIU} 9SN ‘SUIMBIA UDD.DSIPIM U0} PaFeUlIo) st JAC
JNOA PUB 135 A | [BUOIIUSAUOD B 9ABY NOA §| —
(‘epow xoquenaT) @7 €

e,

I
|
L

3o

1D A|[edirewioine uoindod B UM U3UdS A | S|0ym
9y} Uo pake|dsip si aunjoid apim vy BuiIas siy}
35N “SUIMBIA USUDSSPIM IO} PR1IBULIO) 10U S| JAC
JNOA PUB 135 A | [BUOIIUSAUOD B SABY NOK J| —
(‘opow uedg pue ued) S§d €%

‘Pa19RUUOD

99 0} A| 941 Jo oned 1adse sy} $193[9S

adeys AL -

‘<4< IO
MO ss24d pue SUIMO||O) SU} JO SUO O} DAO|L|

‘A 10 YO 559.ud puB 03PIA 01 10|
‘uondo [enuaiajeud
JnoA ajes pue suorduny a3 ydnouayy 93303
0} [0J}UOD 2J0UIRI U} UO A/ VW /<</pP SSOUd

‘NNIW WILSAS
ssaud pue >pegAeid doys ‘opow dsIp ay3 U

O4ddIA-S QO O03PIA

wasAS AL
adeys AL

UOJBINPOW Hy U
3uIsn aue NOA JI §, 4O ¢ [SUURYD 0} A | 195 40O
'SOPOUI OBPIA LUBISYIP 199]95
0} |0J1UOD DJOWAI A | SY} 3SN UBD NOA 4O
‘[oUUBYD U] O3PIA DY}
935 NoA |un Ajpayeadau uonng [puueyd ay} ssaud
U943 195 A | JNOA UO |, [uUuBYyd O} 03 ABUI NOX
‘[ouueYd UJ-0PIA
192,102 3} 0} 3 135 PUB 135 A | U} UO Uin|

95ua49ya.4d
09pIA 3unyag :f doag

(‘AL 8undsuuo) -

SUOI329UUO0D) 39G) *SUOI3IFUUOD AJessaddu
ayj |je pa3ajdwiod aAey nok ains ey -
iLNVLYOdWI

'NNIW WIALSAS s5°.d

nuaw 3yj sAowdJd o]

'S3UISS JBYI0 U0} g~ sdags jeadey 1

NO sseud pue s3en3ue| e 109[3s O} A/ S ©
[eSIEIEHETRTINN
2sIp Yoea Aq pajeudisap a8endue| [euldlio ay3 OsIp
S} UO S|ge|leAR JOU S| padajes o3endue| ayy |
Buirey
Joj 1dedxa s3umes AQ Y1 |[e 19Sad UBD Nok
(@S0 o4 1dadxa) Ajeoirewioine padajes
3Q ||Im se8engdue| papJodad a3 JO U0 ‘JAC Yt
Ul papJodad jou si 23en3ue| pa1dsfes SU} USYAA
‘nusw QAQJ @Y1 404 a8en3ue| sy 193195
(Aluo gAQ) nuap
35I| paAe|dsip ay1 wouly a3en3ue| syl 199[95
B} PUNOS 943 JO 93en3ur| Ae|dsIp ay3 SOUPUMS
(Auo aaQ) otpny
151 paAe|dsip ay3 Wouy a3endue| sy} 109[95
"2[1gNs 2y} Jo a8en3ue| Aedsip Sy} SOYIIMG
(Auo gAQ) 2pBAns
51| pake|dsip oy wouy 93endur| ay3 193]S
"U9aUdS A | @Yt Uo a8en3ue| Aejdsip Sy} SOUIHIMG
(Keidsiq usang-uQ) NUSW ASO
‘< JO

WO ssoud pue SUIMO||0} 33 JO SUO O} A0
" A 40 YO ssaud pue 93 TBu B 0} 5/0|

‘uondo pauisseud unok 1o9)es
O} |0.3UOD SJ0WRU 3U} UO A/V/<aa/p-P553Ud 7

'‘ANTW WILSAS ssaid ‘spow doys uj |,

yasinaq

s n3niog ysiSug

10 edsg ysiSug
STe uej ysiSug

[SEIRETEY

95UO PagurYd 29 JOUURD WRISAS oIl JAQ Yt

Jo 28en3ue| NUSW B} INg "PeSISUl PsN 3] ||IM

1 nejep Aq 19s a3en3ue| oy} Osip Y3 UO S|qe|ieAe

Jou s| padajes o3en3ue| 43 §| “SIp B PeO)|

NOA JaASURUYM NOA U0} 93eNn3UB| D43 O} YDUMS

A|[edIBWIOINE [|IM WR3SAS 01 A SIY3 Y3 OS

s3umas a3en3ue| paJJaja.d JnoK 199]9s UBD NOL
9ouauayaud

a8enS8ue| S8unpjyag :¢ doyg

PREPARATIONS

suonjeaedaud

suoneaedaud



USWILAP0D S 1953y "PRIDSUUOISIP USq SeYy
pJod Jomod sy} o pardniisiul U9ag Sey Jomod

1 dogs ‘sseudoud ui st Suipaodaud §

A[3D3440D DO Y} 195

A[199.440D POPEO| 2.k SalISIeq dU} 1Byl YDy
'SOUO MBU UHIM SaLIR1eq ay) ade|doy

'S9|2B1ISGO 2|qissod AUe SAOWIRY

UaAe|d DY} O} SDUBISIP SY3 0NPaY

JuUN Sy} JO JOSUSS

|0JIUOD DJ0WR DY} I8 [0JHUOD SJ0UR S} JUI0]

"UOIBD0| PUB SUONDSUUOD Jaxeads syj >PayD

"urede Wa3sAS 9yl UO UYDUMS
pue 3n|d Jemod Dy SY1 1DUUOIU PUB SAOLIDY

"adeds gey

3uissiw ay3 Jono adey saisaype Jo 9331d e A|ddy
"ade] TIYON Aluo 350

", SDUBUS)UIE|L| | 295 ‘s}ued >pop ues|D)

YDAO 185 A | JNOA

puB W3ISAS S} USMIS] 2UBISIP S} SBaUdU|
‘uondadau

1-14

J9113Q J0} BUUSIUE [BUISIXS UB 199UUOD
40 BUUSIUE 3} 1SN(pe Seam 001 S| [BUSIS a3 J|
ZHPI TE IO ZHY Lht 7Pl 8F

1e sapuanbauy Suldures yum o3ed 31q sdgy 9G7
-7 UIYHIM papodal Sem (D-EdIA DY} 2nS S|
‘spoul Ae|d [ewliou

S} SWINSaJ O} |l SS2.d ‘OPOW 3S.IaA/PIBMIO)
1SB} IO UONOW MOJs ‘asned Ul S| WS1sAS aup |
‘paduwiep s auim Jaxeads paddins ayy ji 3payD)
41934402 Pa19auUU0d Uk suaveads syj 1yl YPaYD)
'sauoydpesy ay 199uU0dsIq

"2WN|oA 3y} Isnpyy

'92Un0s

Indul sy} Joj UOIING UOHDUN} 199U BY} SSad
A[IP24U0d

Pa193UU0) S| UBUOdWOD B} NS 3B

‘A 34 Uo parqgiyo.d s|

S[}11gNS Jo punos ayj Joj a3en3ue| sy SuiBuey)
‘AAd 3y uo

PapJ0d3J 10U SI S[HGNS JO punos a3en3uel-RIN|A|

uoi3njos

paseJa s1 3unyas Jawi] pPo|D YL

Supjaom jou si sswiny ay |

*uoIIdUNY JOU SIOP [043U0D JOWdJ Y |

*Pas49Ad
aJe syndino punos 3ySii pue 3yo

uado jouued Joop >dap adey ay |

spew aq jouued >deqie|d 4o Suipioday

‘uonydanau oipeda Jood

£f31enb
400d jo si 40 paeay 2q jouued punog

‘pa3d9|as
si uoi3ouny e uaym jndzno si adew oN

‘dAd ® Suide|d uaym pasueyd aq jouued
ap1qgns 40 punos ayj 4oy a3enSue| ay |

wid|qodd

"urede 34asul

pue el sy} wody 3njd Jemod ay3 1auUodsI(]
4noy Ue INoge Joy

UO PaUUN} WS)SAS DU} SABR| PUB JSIP 24} SAOWSY
"WISISAS DU} SPISUl PASUSPUOD SeY 2UNISIO|A|
‘o3| Suied a3 a3uryd

Jo uoipuny Suied |oJpuod [epuaded ayj [edueD)
‘nusw

dmas a1 4o Ui} 01 NN INFLSAS 5524d
"UMOP 9pIs >eqAe|d SU} YHM JSIp Y3 98|
"2SIp 33 UBS|D

'9pod

UoI3aU pUB WaISAS J0j0d ‘9dA} 2sIp 8y} >PayD)
2SI 9|qepead © JJasu|

'SWIISAS A |
SWOS J0j pasueyd g Jou Aew oned 0adse ay |
"2sIp AQ Y} UO paxij S| olfed 10adse ay |

195 AL
JnoA Jo Indul 09PIA-G DY) 0] WSISAS S 199UUOD)
"2SIp By} UBS|D)

"UOIDUNJ[BW B JOU SI SIY |

yeadde Aew uonJoysip aunpid 1YSis B SSWFRWOS

"PI92UUOD A[2Undas S| WS3SAS a3 I 3payD)
"UOI}22UUOD OSPIA Y3 324D

"UO PIYDIMS SI 135 A | 33 JI PayD

195 AL

3y} uo spow Indur oapiA ayeldoudde suyy 1ajeg
‘add-edi

JRWIO} POP.I0d3l A[}D2.440D JO JSIP S|gepead B 9
" DDUBUDJUIBL|,, 295 'DSIP S} Ue3)d Jo 9de|day
"paJes)d sey

SUD| Y} 3B POSUSPUOD 2UN3SIOW S} [IJUN HBAA
‘umop apisdn padasul st 3sIp a3 I 3PaYD
‘po1oaUUOD

Al4adoud si piod demod Dy aL3 Ji pPayD)

uoinjos

‘passa.id aJe suojng
uaym puodsa. jou saop 4akejd gAQ YL

2oeqie|d 3ae)s jou saop aakeld gAQ YL

-adeys
AL Y3 39s aAey nok y3noyy uaas padueyd
9q j0Uued UIAIDS AYJ JO olje. 3dadse ay |

*aun3aid Jood 4o pajiolsiq

*aunjoid oN

‘pakerdsip si 3570 Oy

wuamod oN

wisjqo.d

*djay 40y sdijiyg

40 43[eap 4noAk 3Insuod ‘sauly asayy Suimojjoy Aq waqo.id e Apawuau 03 a|qeun aue nok
31 aredau a0y wiayshs ayy Supje) a40y3q mojaq pajsi| syuiod ay3 >23Y>d IS4l ‘sANd20 jjney € §|

]20Ys 3143293 JO sl & sI 343Y) se w3shs ayy uado jou oq ‘Ajue.siem ayj ajepijeAul
11IM s1Y3 se ‘}9sanok wajsAs ayj Jaredas 03 A43 nok pjnoys sadueiswindJld ou J3pun

ONINYVM

TROUBLESHOUTING

3unooyssjqnoa]

dunooyssjqnou]



2-1 2-1
DISMANTLING INSTRUCTIONS

Dismantling of the Cover Cassette and Universal Loader Detaching the Front Panel assembly from the Bottom/Rear assembly

1) Push 1 catch each on the left & right side then remove
the Cover Cassette in the direction as shown in Figure 1
and Figure 1A.

2) Loosen 8 screws to remove the Cover Top by sliding
it out towards the rear before lifting up.
- 6 screws on the rear
- 1 screw each on the left & right side

3) Loosen 2 screws each to remove the Panel Left and
Panel Right. The Panels are removed by sliding it
towards the rear and outwards.

- 1 screw on the rear
- 1 screw on the side
- see Service position A

Figure 1

6) Loosen 2 screws A (see Figure 2) to remove the Bracket
Module Mounting and CD Module.
- 1 screw each on the left & right side

L of fixation.
vy ade B
Figure 4A Figure 4

Dismantling of the Front Panel assembly

Push catches on two sides ‘
Figure 1A Figure 2 1) The Knob Volume can be remove by pulling it out
in the direction as shown in Figure 5.

2) Loosen 3screws C (see Figure 6) to remove the Bracket
Front Cabinet Display.

Detaching the Front Panel assembly from the Bottom/Rear assembly 3) Loosen 3 screws D (see Figure 6) to remove Front
Display Board.
1) Remove 2 screws B (see Figure 3) from the bottom of the 2) Release the fixation of the Combi Board (pos1102-1003) 4) Loosen 2 screws E (see Figure 6) to remove the
Cabinet Front. to Bracket Combi (pos 155) by releasing the 2 catches C1 Headphone Board.
(see Figure 7) and pulling the Combi Board outwards as 5) Loosen 4 screws F (see Figure 7) to remove the Module

shown in Figure 7A. Tape Deck.
3) Uncatch 2 catches C2 (see Figure 7) on the left & right

sides of the Cabinet Front (pos 101) and slides the Front

Panel assembly out towards the front.

- see Service position C

Figure 5

Figure 3
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DISMANTLING INSTRUCTIONS

Dismantling of the Front Panel assembly

Dismantling of the Rear Panel assembly

2-2

y g SHend O

¢ - =]

: l /-:L'\L\ | ®

Figure 6

Figure 7

1) Loosen 3 screws K and 2 catches C5 (see Figure 8) to
remove the Tuner Board assembly.

2) Loosen 5 screws L (see Figure 8) to free the Main
Board.

3) Loosen 1 screw M (see Figure 8) to free the Mains
Socket Bracket.

4) Loosen 1 scew N and 2 catches C6 (see Figure 8) to

free the Panel Rear by sliding it out towards the rear.

Note : Tuner Board assembly and Mains Socket Bracket
can also be removed together with the Panel Rear.

Figure 8



DISMANTLING INSTRUCTIONS

Repair Hints & Service Positions

1) Duringrepairitis possible to disconnect the Tuner Board
and/or CD Module completely unless the fault is sus-
pected to be in that area. This will not affect the
performance of the rest of the set.

Service position A

Note: The flex cables are very fragile, care should be taken
not to damage them during repair. After repair, be
very sure that the flex cables are inserted properly
into the flex sockets before encasing, otherwise faults
may occurs.

Service position B

Service position C
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SERVICE TEST PROGRAM

To enter Service * Door switch is ignored — CD door can be opened.
Testprogram hold

PLAY & STOP buttons
depressed while

plugging mainscord in.

Display shows

[
)

(A . .
v L stands for Service mode,

DISPLAY TEST Show Software Version

PLAY button
pressed?

Display shows version
number of the uP -

Display shows all
segments and flags
for checking open circuits. software
see figure 1 e ey v
e [ ZANAWA

L1 1/ X0 is software version, eg. D510 V0.10

| l|l_l A YANAY

ISt ﬁ SLEEP®
D@@ @ ( ﬁw/ﬂ
W@ Ald
@@@ [ Y|
afis DIAD HTDL
REPEAT SHUFFLE

BISC _TRECK SEEEOEEE 1)) TREBLE ‘

Figure 1



SET BLOCK DIAGRAM
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4-1

5 4 3 2
FRONT PANEL BOARD
EEPROM VFD
24C02 _l KEY
CASS BOARD & DRIVER KEY
GND 13KEY
T EE. e e MCcU PT6315 BOARD
D PHOTO-OUT REC_MUTE TAPE_RP uPD78F0078
WALLEYWOOD Ps/[gggNOLD TS%EEE;%; TAPE
/W991S-390 TAPE MODE
ﬁg%ﬁmv CA SSE TTE g}cl)oD?o ouT %%%TF%TJOUT I
RECFWD
LOGIC S sasgsorr| e VFD | VED
p—— - DS CLK] =70
ReE . s | BOARD
— |1+ il
I
E+
£
[3] > ]
BE%&E%%?EEE%%?ES Blxd g TEREO||  [ETEREO
LA T TUNER)| s
A ENABLE = [ENABLE|  TEA5762
RIGHT RIGHT FM ANNT
Ceer || [gzer
I~ RCA JACK
MPEG BOARD g AUX IN
NMGND S = -~ LINE MUTE
D5V DOOR R-TAPE |TAPE-IN (2CH) H 3] § (L/R)
27 Sw g}%ﬁXPE B Pt +12VA
i I - |REC-OUT (2CH) : i e B LINE OUT
(o] > *  pooF S| RECL % 5 OPT & (L/R)
: l—F CLK-DVD = —
SDRAM MPEG DECODER I S?;:BXD LINE-OUT (2CH) | only for dvd {El_ +1é\;;\_ g .
- = =
xzpes ZORAN LN
74HCU04 D MGND b POWER
[;éﬁ%/w ZR36768 SPDIF SPDIFfegmme PROCESSQOR e vore | AMPLIFIER
Yi DAC b RCh-DAC RCh-DAC 2CH X25W
PCM1742E E--éﬁﬁ.gig - GNDDAC (= sPEAKER SPEAKER
+12V Core +12V 3
I - % 2CH-OUT TDA8947J JACK L/R| 2 X6ohm
RF TV/DVD, 16:9, RGB ST o
DRIVER TDA7468D 3
BA5888FP ZR 36707 F'Z[;_EEg it LINE-OUT (2CH)
+/-16VAMP
M
I— Headphone
-|5PIN-2|0MM | |24PIN05FPC | VIDEO DRIVER) S Amplifier HﬁigiHONE
O - BA7660FS CPitER | f—
" . [[UNER ON SPDIF  [conxrar
b g Y/U/ViJ Rectifier RS502 [SFTY +12VP |
B % l,n SY SC|__ Rectifier RS402 [INT FAN DETECT
s VIDE] | —
Q 1| MAIN BOARD
Z 3 Eg QEE"’ E PROCESSOR FAN
R §<@o BU9253FS
| op ]
I— ——
9 888 nE 558
SER I AR E R BIG
COmPo our(v/ O/“; BBA TRANSFORMER
WMPONENT OUT (Y/ U/ V) SCART
S-VIDEO SY SC OUT S-VIDEO SY SC oUT MICROPHONE BOARD civ  EI76
VIDEO VIDEO c1ev
c-21v
CASS BOARD COMPONENT VIDEO BOARD
MPEG BOARD Control singal
MAIN BOARD POWER BOARD RELAY
A VFD BOARD
RECITFIER BOARD SCART BOARD =
AC 230V e T L TE Rl
MICROPHONE BOARD SMALL — L
FRONT PANEL BOARD " * " MARK PARTS FOR EMC ——




SET WIRING DIAGRAM

VIDEO

5-1

5-1

120MM
[ 13PN
FFC
[ |caBLE
C B u/OUT [ |PTICH 1.25MM C B u/OUT
CVBS G _Y/OUT [ | CVBS G _Y/OUT
Y_R_V/OUT Y_R_V/OUT
VGND [ | VGND PIN : 3505-050142000 I HEADER 9P P=2.0MM RA
16:9_ ENP-SCAN| | [ 16:9_EN/P-SCAN J1[DVD REMOTE 140MM DVD REMOTE_|J4 GND T10MM GNDJCN802 CP803 [TAPE SOMM TAPE
RGB_ON/OFF [ | RGB_ON/OFF MPEG_DATA 5PIN PLUG TO BOARD IN MPEG_DATA TAPE_PWR 9PIN PLUG TO PLUG TAPE_PWR PHOTO+5V 8PIN PHOTO+5V
+10V [ | +10V MPEG_CLK UL1007 AWG26 MPEG_CLK FRONT REC_MUTE JUMPER UL1007 REC_MUTE PHOTO_OUT JUMPER UL1007 PHOTO_OUT
SCART-R [ | SCART-R MPEG ST8 HOUSING MPEG ST8 TAPE_RP HOUSING TAPE_RP) GND HOUSING GND
AGND ] AGND GND PTICH 2.0MM GND FFC SIDE ENTRY 21P SOL_PWR PITCH 2.0MM SOL_PWR SOLENOLD PITCH 2. OMM SOLENOLD
SCART-L SCART-L 3101-200521010 BOARD-IN 3106-122111000 TAPE TAPE MODE MODE
3106121321000 3106-121321000 HEADER 5P P=2.0MM ST I e N EEE EFREE R EEEE EE R e PHOTO OUT RECFWD RECFWD
wl s =lw| gl Q| T W] o] <| 2| w H | =z =] <
FFC TOP ENTRY 13P FFC TOP ENTRY 13P EEEEREERREN o|d 3|9\l of ¥ 7|3~ [mobE MODE MOTOR+12V MOTOR+12V
N P =2 SREEEE RECFWD RECFWD P/N : 3101200821010
(2| x © o i HEADER 8P P=2.0MM ST
GND-LD I Y ] GND-LD J5 J3 HEADER 9P P=2.0MM ST
DVD-LD 24PIN DVD-LD
NC 5 | NC PIN - 3002-210125900
HFEM [ |cABLE | HFM [ T T T T T I ITITTTTTIITITITITT1 CN804[R R/P HEAD + 160MM R R/P HEAD +
MD [ | PITCH 1.0MM | MD 125MM R R/P HEAD - 6PIN R R/P HEAD -
CD-LD [ | | CD-LD 21PIN CASS L RIP HEAD + SHIELD CABLE L RIP HEAD +
VR-DVD VR-DVD FFC L R/P HEAD - UL2457 AWG30 L R/P HEAD -
VR-CD | | VR-CD CABLE ERASE HEAD + HOUSING ERASE HEAD +
NC [ | [ | NC PITCH 1.25MM ERASE HEAD - PITCH 2.0MM ERASE HEAD -
E [E_| || MPEG HEEEEEEEEEEEEEEEEEE 3101-200621010
VCC N N VCC HEADER 6P P=2.0MM ST
VCC VCC PN : 3505-050152500 I CP304 CN601 -
GND/PD | | GND/PD Jo[D5V 150MM D5V w . CN604[MGND 160MM MGND]CN801 W9918-390
F | | F DGND 5PIN PLUG TO BOARD IN DGND 5155 o - = R TAPE 7PN R _TAPE
B [ | [ | B VGND JUMPER UL1007 AWG22 VGND =FE [ o o 5‘ ol lzE +12V [|FFC +12V CASSETTE
A A M5V HOUSING M5V &gazdé§<qxo§§8‘?tﬁga 1= L_TAPE CABLE L_TAPE
RE | 1 | [’ MGND PTICH 2.5MM MGND 25| B B R B RIEEE B [E[F 255 GND [|PrTCH 1.25MM GND DECK
CD/DVD-SW N ] CD/DVD-SW 3101-250521010 BOARD-IN 3106-122121000 REC R H REC_R
DVD-LD DVD-LD HEADER 5P P=2.5MM ST FFC TOP ENTRY 21P REC_L REC_L
C [C | [ | PN : 3505-050102000 CP605 3106-120721000 3106-120721000
T [ | | T- Ja[+12v 100MM +12V FFC TOP ENTRY 7P| FFC TOP ENTRY 7P
T+ [ | [ | T+ AGND 5PIN PLUG TO BOARD IN AGND
F+ | | Fr R _DVD JUMPER UL1007 AWG 26 R _DVD I
F- | | F- L DVD HOUSING L DVD 12V 12V
3106-052411000 COAX PTICH 2.0MM COAX CN602[GND | |GND |
3505-060102010 FFC TOP ENTRY 24P 3101-200521010 BOARD-IN 3101-200221010 FAN
SLED+ T00MM SLED+ J7 HEADER 5P P=2.0MM ST HEADER 2P P=2.5MM ST
SLED- 6PIN SLED-
HOMESW JUMPER UL1007 AWG 26 HOMESW
MGND HOUSING MGND MA'N
SPDL* PTICH 2.0MM SPDL+
SPDL- SPDL- CP603[HP-DET 200MM HP-DET]CN603
3101-200621010 HEADER 6P P=2.0MM ST HP-L 4PIN PLUG TO BOARD IN HP-L
CDM 3501-020142010 HP-R JUMPER UL 1007 HP-R HEADPHONE
DOOR-SW J4 GND HOUSING PITCH 2.0MM GND
BOARD-IN
IDM520C 3101-200221010 HEADER 4P P=2.0MM RA
140MM WIRE 1P AWG22 SIN/SIN
2PIN P/N : 3002-080280900 PRI L-105MM BLUE
JUMPER UL1007, 1120[TU_LC 280MM TU_L|CN607 cP301[ACT 170MM AC1]CN301
AWG 26 GND [ |sPIN 1 GND AC2 10PIN AC2
HOUSING TU R FFC TU R AC3 JUMPER UL1007 AWG22 AC3
PTICH 2.0MM TUNER VCC [ |caBLE ] VGC ACH HOUSING AC4 AC
R_WREN | _[PTICH 1.25MM | R_WREN BOARD-IN AC5 PITCH 2.5MM Acsl RECTIFIER SOCKET
R_DATA R_DATA| CP606 GND GND WIRE 1P AWG22 SIN/SIN
I R_CLK H ] R CLK AC6 AC6 PRI L-105MM BLACK
DOOR_SW R_ST/MO R_ST/MO RELAY RELAY|
|GND 3106-120821000 3106120821000 i oo MCUSV MCU9V
FFC TOP ENTRY 8P FFC TOP ENTRY 8P 2555 GND GND
DOOR BOARD-IN | 3101-251021000
SWITCH HEADER 10P P=2.5MM ST
P/N : 3501-040112500
CN701[ECHO TT0MM
+12V 4PIN PLUG TO BOARD IN
M|CROPHONE GND JUMPER UL1007 AWG26
MIC HOUSING PTICH 2.5MM

3101-250421010
HEADER 4P P-2.5MM ST
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IC BLOCK DIAGRAM - VFD DRIVER
PT6315

BLOCK DIAGRAM

6-1

Cantral
DN
DouUT <«— Serial
P Cala
CL< " Inlerlace | Nisplay Merrory
3T3 N ST (24 bits x 12 Words)
A
R
03z >y | osc TI~Ing (3¢~ eratar

™| Key Matnix Memory

LEC1

3]
LED2 —— En
1 T3 <«<— Crive-
LCL4

Seaqimenl
Driver/

Girid
Driver/

Kzy Svan

Juiput

Direering Circuis

Grid
Driver

=0
20

O—0——0

VDD GNE VE=

SG1/KS1
SG2/KS2
SG3/KS3
SGA4/KS4
SG5/KS5
SG6/KS6
SG7/KS7

SG8/KS8
SG9/KS9
SG10/KS10

SG11/KS11
SG12/KS12
SG13/KS13
SG14/KS14
SG15/KS15
SG16/KS16
BRI17IGR12
SG18GRN
SG1L/GRIC
SG2NGRY
SG21/GR8
SG22/GR7
SG23/GR6

SG24/GR5

SR
GR2
arz
3R4



IC PIN DESCRIPTION - VFD DRIVER

PT6315

PIN DESCRIPTION

6-2

Pin Name I/0 Description Pin No.
LEDI1 to LED4 0O LED Output Pin 1 to 4
Oscillator Input Pin
OSC I A resistor is connected to this pin to 5
determine the oscillation frequency
Data Output Pin (N-Channel, Open-Drain)
This pin outputs serial data at the falling
bouT 0 edge of the shift clock (starting from the 6
lower bit).
Data Input Pin
DIN I This pin inputs serial data at the rising edge 7
(Schmitt Trigger) of the shift clock (starting from the lower
bit)
CLK Clock Input Pin
(Schmitt Trigger) I This pin reads serial data at the rising edge 8
g8 and outputs data at the falling edge.
Serial Interface Strobe Pin
STB I The data input after the STB has fallen is 9
(Schmitt Trigger) processed as a command.
When this pin is "HIGH", CLK is ignored.
Key Data Input Pins
K1 to K2 I The data inputted to these pins are latched 10,11
at the end of the display cycle.
VSS - Logic Ground Pin 12,44
VDD - Logic Power Supply 13,43
High-Voltage Segment Output Pins 14 to
SGI/KST to SGI6/KS16 0 Also acts as the Key Source 29
VEE - Pull-Down Level 30
SG17/GR12 to SG24/GR5 @) High Voltage Segment/Grid Output Pins 3;§0
. . . 39 to
GR4 to GR1 O High-Voltage Grid Output Pins

42

TIO00/TO00/P70 ~—
TIO10/P71 ——

16-bit timer/
event counter 00

TIO01/TO01/P75 ~—
TI0O11/P74 ——

16-bit timer/
event counter 01

TI50/TO50/P72 ——

8-bit timer/
event counter 50

TI51/TO51/P73 ——

8-bit timer/
event counter 51

Watch timer

Watchdog timer

RxD0/P23 ——

TxD0/P24 «— UARTO
ASCKO/P25 —=
RxD2/P35 ——=
TxD2/P34 -— UART2
ASCK2/P36
SI3/P34 ——
Serial

SO3/P35 =—
SCK3/P36 ~—

interface SIO3

SI/P20 —=
SO1/P21 =—
SCK1/P22 ~—~|
SS1/P80 ——

Serial
interface CSI1

g ¢ 4 40808 ¢ 0 8 g

ANIO/P10 to
ANI7/P17
ADTRG/P03 ——

AVrer
AVss

A/D converter

g

1

INTPO/P0O0 to
INTP3/P03 [ 4,

Interrupt
control

6-2

IC BLOCK DIAGRAM - MICROCONTROLLER
uPD780078

78K/0 ROM
CPU < flash >
core memory

S

I

Internal Internal

high-speed expansion
RAM RAM
1024 bytes || 1024 bytes

Vooo Vob1 Vsso Vsst IC ]

(Vep)

g8 88880003

g

Port 0 K4~ >P00 to P03
Port 1 8 |P10to P17
Port 2 K_6_>P20to P25
Port 3 K7 >P30to P36
Port 4 K8 >Pa0to P47
Port 5 -ﬂ P50 to P57
Port 6 K _4_>P64 to P67
Port 7 K_6 >P70to P75
Port 8 ~— P80
ADO/P40 to
AD7/P47
A8/P50 to
External A715/ P57
access RD/P64
WR/P65
WAIT/P66
ASTB/P67
Clock/buzzer PoLPT4
output control | — = BUZ/P75
RESET
X1
System X2
control
XT1
XT2




6-3 6-3

IC PIN CONFIGURATION - MICROCONTROLLER = IC BLOCK DIAGRAM - RDS/RBDS DEMODULATOR
o
uPD780078 2 SAA6581T
S £ &% 3
ZEEE
o e
5852888586 Ep 358
T £ 2 <L LEEkdcLEE
5 QLI QLI T8I RIRA 560 pF
T T o o o o o o T T o T o T o O N R
5V
o + Lo
SCOUT 4 CIN VbpD ; 100 nF
8 7 12 4
64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 10lsyne
P50/A8 O=—=| 1 48 [~——=0 P71/TI0O10
Ps1/a9 0=——12 () 47 [=——=0 P70/TI000/TO00 Y 7L7
P52/A10 O~ 3 46 [~——=0 PO3/INTP3/ADTRG c1 57 kHz 16]RDCL
multiplex  MPX|4 8th ORDER CLOCKED R RDS/RBDS
P53/A11 O=—4 45 [«+—0 PO2/INTP2 input_ll g — —*| COMPARATOR [ DEMODULATOR | 2 |RDDA
330 pF BANDPASS FILTER >
P54/A12 O=~—|5 44 [«~——0O PO1/INTP1
P55/A13 O=—~6 43 f«——=0 POO/INTPO
P56/A14 O=—+7 42 ——0 Vsst SAA6581T SIGDNEAI.LE%.LIJSHTY 1]QUAL >
P57/A15 O=—=|8 41 f+——0 X1
Vsso O———9 40H—0OX2
Vooo O——— 10 39f~——01C (Ver) Jay VppAls POWER TEST OSCILLATOR
P30 O=——=| 11 38— O xT1 o J_ AND RESET CONTROL AND CLOCK
P31 O=— 12 37f——oxT2 100 nF 1 1 1 |
P32 O~—13 36 [~——O RESET 0 3 L 2 L L 1 MHB899
Vgsa Vief TCON MODE OSCI OSCO Vssp
P33 O=—= 14 35 O P80/SS1 . Y
t[_C3
P34/SI3/TxD2 O=——={ 15 34— O AVrer ;I; 52 uF . _||:||_ o
P35/SO3/RxD2 O~——| 16 33 [~——0O P10/ANIO 77 > 77 a7pFT Q1 T sepF
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32 J; J;
g = o L 8 8¢ sz 8¢g X2 d -
3s28&fg><zgss855¢8
<23 qg33F< Eeg e I odr-
2 e a g ¢ & f oo IC PIN DESCRIPTION - RDS/RBDS DEMODULATOR
O o
3 SAA6581T
£
PINNING
A8 to A15: Address bus PCL: Programmable clock SYMBOL | PIN DESCRIPTION
ADO to AD7: Address/data bus RD: Read strobe QUAL ] sianal qualit indication outout
ADTRG: AD trigger input RESET: Reset 9 9 y P
ANIO to ANI7: Analog input RxDO, RxD2: Receive data RDDA 2 | RDS data output »
ASCKO, ASCK2:  Asynchronous serial clock SCK1, SCKa3: Serial clock Vref 3 | reference voltage output ('/2Vppa) QUAL[ 1] [16] RDCL
ASTB: Address strobe Si, SI3: Serial input MPX 4 | multiplex signal input RDDA[ 2] [15] TCON
AVRer: Analog reference voltage S01, SO3: Serial output Vbpa 5 | analog supply voltage (5 V)
AVss: Analog ground SSH1: Serial interface chip select input Vssa 6 |analog ground (0 V) Vret[ 3 [14]osco
BUZ: Buzzer clock TI000, TI010, TI0OT, , MPX|[ 4 | 13] oscl
o CIN 7 | comparator input SAAG581T
IC: Internally connected T1011, TI150, TI151: Timer input - - - VDDAE EVDDD
INTPO to INTP3:  External interrupt input TO00, TO01, TO50, Scout 8 | switched capacitor filter output
P00 to PO3: Port 0 TO51: Timer output MODE 9 |oscillator frequency select input Vssal6] [11]Vssp
P10 to P17: Port 1 TxDO, TxD2: Transmit data SYNC 10 | ARI clamping control input CIN[ 7] [10] SYNC
P20 to P25: Port 2 Vbpo, VbD1: Power supply Vssp 11 | digital ground (0 V) SCOUTE EMODE
P30 to P36: Port 3 Vrp: Programming power supply Vbbb 12 | digital supply voltage (5 V) —
P40 to P47: Port 4 Vsso, Vssi: Ground OSClI 13 | oscillator input
P50 to P57: Port 5 WAIT: Wait 0SCO 12 m
P64 to P67: Port 6 WR: Write strobe oscillator ou.tput
P70 to P75: Port 7 X1, X2: Crystal (main system clock) TCON 15 | test control input Pin configuration.
P80: Port 8 XT1, XT2: Crystal (subsystem clock) RDCL 16 | RDS clock output
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LAYOUT DIAGRAM - DISPLAY BOARD

TOP SIDE
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LAYOUT DIAGRAM - DISPLAY BOARD
BOTTOM SIDE

= g
—| 5
: % (o) g "%;—;
= R7 R63 == é -|(—:é;\ 55 35
= ® @ = ! W e §|R15 w
2 ? (] (o] L
-2 RD24-RD11-QD1 Q8
TRE e e B PP ngg CZ‘I 3 =k oo [ N
Q (%303) e H%;HR16 @ = O
= RD16[H B |-m -|aps
o Reeim@lm)
® (1] alalelala]ale] .t #
R59 N
O Tom--me
RO oo O mS
= siE oS QWI{Q 0 uF
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CIRCUIT DIAGRAM - DISPLAY BOARD
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LAYOUT DIAGRAM - HEADPHONE BOARD

TOP SIDE

LAYOUT DIAGRAM - HEADPHONE BOARD

BOTTOM SIDE

SEP/16/2005 V1.4
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ELECTRICAL PARTSLIST - DISPLAY BOARD

D3
IR201
JW15
LED1
Q4

Q5
Q6
QD6
SwWi1
SW10

SW11
SW12
SW13
Sw14
Sw2

SW3
Sw4
SW5
SW6
Sw7

Sws8
SW9
U1
u2
u3

u4
us
VFD1
VOL1
Y1

Y2
Y4

Note:

9940 000 03291
9940 000 03347
9940 000 03603
9940 000 02115
9940 000 02646

9940 000 02642
9940 000 03299
9940 000 03299
9940 000 03349
9940 000 03349

9940 000 03349
9940 000 03349
9940 000 03349
9940 000 03349
9940 000 03349

9940 000 03349
9940 000 03349
9940 000 03349
9940 000 03349
9940 000 03349

9940 000 03349
9940 000 03349
9940 000 03607
9940 000 03351
9940 000 02671

9940 000 03346
9940 000 03353
9940 000 03348
9940 000 03354
9940 000 03343

9940 000 03344
9940 000 03345

ZENER DIODE 5.6V 1/2W

IR SENSOR 5V 38.0KHZ

RADIAL INDUCTOR 10uH /21/21M
LED 3MM 3R4HD-7(RED)
TRANSISTOR SS8050

TRANSISTOR 3CA8550
TRANSISTOR 8550
TRANSISTOR 8550

SWITCH TACT TSA-064301-250
SWITCH TACT TSA-064301-250

SWITCH TACT TSA-064301-250
SWITCH TACT TSA-064301-250
SWITCH TACT TSA-064301-250
SWITCH TACT TSA-064301-250
SWITCH TACT TSA-064301-250

SWITCH TACT TSA-064301-250
SWITCH TACT TSA-064301-250
SWITCH TACT TSA-064301-250
SWITCH TACT TSA-064301-250
SWITCH TACT TSA-064301-250

SWITCH TACT TSA-064301-250
SWITCH TACT TSA-064301-250
IC RESET BD4844G /21/21M

IC UPD780078

IC BR24L02F-WE2

IC SAAG6581T RDS /14/22

IC VFD DRIVER PT6315

FTD HNA-13SM42T
ENCODER F-12EN5H24B
CRYSTAL 8.38MHZ +/-20PPM

CRYSTAL 32.768KHZ +/-20PPM
CRYSTAL 4.332MHZ +/-20PPM

Only these parts mentioned in the list are
normal service parts.
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TUNER BOARD ECO6 /SYSTEMS NON CENELEC

VERSION PROGRAMMING COMPONENTS
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ECO6 Sys-non Cenelec, 000911

5 ' 6
LEGEND

®...for provision only

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

7 ! 8

..V FM mode stereo

MW mode

LW mode

voltages measured while

set is tuned to a strong transmitter

I 10 I 11 I 12 I 13 I 14 I
Signal path

FM

AM

MPX (Audio Frequency)
=> AF - left/right

1101
1102
1103
1120
1130
1131
1132
2101
2102
2103
2104
2105
2106
2107
2119
2120
2124
2125
2126
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2143
2144
2145
2146
2147
2148
2149
2150
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2153
2154
2155
2159
2161
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2164
2165
2166
2167
2169
3101
3102
3103
3104
3105
3132
3134
3141
3142
3143
3144
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3146
3152
3153
3154
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3156
3157
3158
3159
3160
3161
3167
3168
3169
3170
3172
3176
3181
5102
5109
5110
5111
5112
5114
5119
5121
5123
5130
5131
6103

Al
B1
F2
E14
A2
B2
613
83
B1
cr
83
A2
F3
F4
H6
G6
H6
H6
F7
7
c8
%4
F11
G8
G8
G8
H8
HO
G14
613
F9
G9
G9
F10
612
G11
F12
E12
E12
E12
H7
AL0
E4
E5
D5
D5
6
ci1
D11
F10
cr
E11
E11
H8
E4
D4
c6
A7
86
G5
H6
E7
E7
G7
H7
F8
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G14
c13
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611
Cc12
c12
E13
D13
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D13
F12
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E11
c12
G12
G7
£6
F2
B9
B10
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B11
G9
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G5
E5
c6
B2

6105-1 F3
6105-2 G5

6106
6107
6120
6130
6131
7101
7102
7103
7111
7112
T102
T103
T105
T106
T109
T110
Ti11
Ti12
Ti13
T114
T115
T116
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T120
Ti21
T122
Ti23
T124
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Ti28
T140
T141
T142

C3
G13
C13
ES
D5
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C6
H7
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G12
B2
B2
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B6
F5
F4
F7
A8
B10
A8
F10
G13
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F13
F13
F13
E13
G14
F14
F13
F13
D7
F11
F10
F10
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1101 A6 1120 A4 1132 A5 2128 C4 2138 C2 3142 D2 5110 B3 5114 A2 5123 D5 7112 C1 9104 B5 9107 D4
1102 B6 1130 B5 2106 C5 2129 B4 2144 B2 5102 D6 5111 B4 5119 C2 5130 D3 9101 A2 9105 B1 9108 C4
1103 D6 1131 D5 2107 B5 2133 D2 2155 C4 5109 A3 5112 A3 5121 B2 5131 D4 9103 B2 9106 B3 9109 D2

L R R R R =R R R

TUNER BOARD ECO6 Systems non Cenelec | componentside view
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+ ECO6 System non Cenelec stage .3, 120900

I 1 I 2 I 3 I 4 I 5 I g I 7 I
2101 B4 2119 D3 2130 D5 2137 A4 2146 B7 2153 C5 2165 C4 3103 C4 3134 D3 3152 A4 3158 A4 3169 B6 4106 C4 6107 C7 7103 D7
2102 B1 2120 D3 2131 C5 2139 C6 2147 A5 2154 C4 2166 B6 3104 B4 3141 C5 3153 A4 3159 A5 3170 A6 4107 C5 6120 A6 7111 A5
2103 D4 2124 D3 2132 D6 2140 C6 2148 B6 2159 C5 2167 B6 3105 C4 3143 D6 3154 C7 3160 A5 3172 C7 4108 C5 6130 D4 7119 BS
2104 B4 2125 D3 2134 D7 2141 C6 2149 D6 2161 A6 2169 A4 3113 B5 3144 B7 3155 C7 3161 A5 3176 D6 6103 B3 6131 C4
2105 C1 2126 D6 2135 D7 2143 C7 2150 B5 2163 B6 3101 D5 3119 B5 3145 C5 3156 A6 3167 B7 3181 D4 6105 C3 7101 C5
2112 B5 2127 C5 2136 A4 2145 A5 2152 C5 2164 C6 3102 C3 3132 D5 3146 C7 3157 A6 3168 C7 4103 B5 6106 C3 7102 D4

A R R - - A

TUNER BOARD ECO6 Systems - non Cenelec | copperside view
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ECO6 Systems non 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.

7A-3

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

Waverange Input frequency Input Tuned to Adjust Output | Scope/Voltmeter
VARICAP ALIGNMENT
FM 108MHz 5130 8V +0.2V
87.5 - 108MHz
(65.81 - 74, 87.5 - 108MHz) 5(3675851’\6:'5 check 4(-132(/ ;—'(?55)\/
MW _ 1700kHz 5123 8V +0.2V
FM/AM-version, 10kHz grid
530 - 1700kHz 530kHz check 1.1V +0.4vV
FM/MW-version, 9kHz grid 1602kHz 5123 6.9V +0.2V
531 - 1602kHz 531kHz check 1.1V +0.4V
LW 279kHz 5122 8V +0.2V
153 - 279kHz 153kHz check 1.1V +0.4V
MW _ _ 1602kHz 5123 8V +0.2V
FM/MWI/LW- version, 9kHz grid
531 - 1602kHz 531kHz check 1.1V £0.4V
FM IF
FM 10.7MHz, 45mv 5119 0+3mvDC
continuous wave fg‘sz/‘;';c 12141 £om
FM RF
FM 108MHz <A> 108MHz 2155
87.5 - 108MHz <4> MAX
(65.81 - 74, 87.5 - 108MHz) 87.5MHz mod=1kHz 87.5MHz 5131
(65.81MHz) Af=+22 5kHz (65.81MH2)
vCo
98MHz, 1mV 1)
FM ) 98MHz 3142 152kHz +1kHz
continuous wave
AM IF
[c7w013 |
@ gDIOOHF 5111
MW 450kHz Af=+10kHz > @
= IC 7101 49
_ Ve = 0.5mV ‘—.ml 5112
connect pin 6 of (aslow as |sce §D L
IC 7101 (AM Osc.) possible) | remark 2) symmetric
with 3.3kQ to Vcc
AM AFC <C>
MW _ 5114 @ 0+2mvVDC
continuous wave|
Vg =2mV
AM RF ¥
Mw , 1494kHz e 1494kHz 2106
FM/MW/LW- and FM/MW-version
( 9kHz grid)
531 - 1602kHz 558kHz 558kHz 5102
LW 198kHz 198kHz 5103 @
MW 1500kHz Af = +30kHz 1500kHz 2106 o
FM/AM-version, 10kHz grid Vg as low as symmetric
530 - 1700kHz 560kHz possible 560kHz 5102

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

D 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)
3) For AM RF adjustments the original frame antenna has to be used !

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.
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Electrical Partslist ECOG6 sysTems NON-CENELEC

MISCELLANEOUS RESISTORS
1101 2422 01519376 SOCKET 2P CLICKFIT USA only 3143© 4822 051 20223 22kQ 5% 0,1W RDS only
1102 4822 267 10283 SOCKET COAX, IEC 75Q not USA 3144© 4822 051 10102 1kQ 2% 0,25W RDS only
1103 482226531184 JST CONNECTOR 2 POLE 3145© 4822 117 11449 2,2kQ 1% 0,1w
1120 4822 26511515 FFC SOCKET, 8P 3146 © 4822 051 20229 22Q 5% 0,1wW
3152© 4822 051 20471 470Q 5% 0,1w
CAPACITORS
3153© 4822 051 20471 470Q 5% 0,1wW
2101© 4822 126 13692 47pF 1% 63V 3154© 4822 117 13577 330Q 1% 0,1w
2102© 4822126 13838 100nF 10% 50V not USA 3155© 4822117 11503 220Q 5% 0,1wW
2103© 5322 122 31647 InF  10% 63V 3156 © 4822117 10837 100kQ 1% 0,1w
2104© 532212232531 100pF 5% 50V 3157© 4822117 10837 100kQ 1% 0,1W
2105© 4822126 13838 100nF 10% 50V USA only
3158© 4822 051 20471 470Q 5% 0,1W
2106 2020 800 00191 3-11pF TRIMCAP.,N450 31590© 4822 051 20471 470Q 5% 0,1wW
2107 4822121 51319 1pF  20% 50V 3160© 4822 051 20471 470Q 5% 0,1w
2120© 4822 126 13689 18pF 1% 63V 3161© 4822 051 20223 22kQ 5% 0,1wW
2124 © 5322 122 32654 22nF  10% 63V 3167© 4822 051 20121 120Q 5% 0,1w

2125© 202055296199 560pF 1% 50V
3168© 4822 051 20121 120Q 5% 0,1wW

2126© 5322 122 31863 330pF 5% 50V 3169© 4822051 20154 150kQ 5% 0,1w
21270© 4822126 14076  220nF 20% 25V 3170© 4822 117 10837 100kQ 1% 0,1wW
2128 4822 124 40248 10puF 20% 63V 3172© 4822 051 20562 5,6kQ 5% 0,1w
2129 4822124 41584  100pF 20% 1ov 3176 © 4822 051 20333 33kQ 5% 0,1W RDS only

2130© 5322 122 32654 22nF  10% 63V
3181© 4822 051 10102 1kQ 2% 0,25W

2131© 4822126 13482 470nF 20% 16V 4103© 4822051 20008 CHIP JUMPER 0805
21320© 4822126 13482 470nF 20% 16V 4106 © 4822 051 20008 CHIP JUMPER 0805
2133 4822124 21913 1pF  20% 63V 4107© 4822051 20008 CHIP JUMPER 0805
2134© 4822 126 13188 15nF 5% 63V not USA 4108© 4822 051 20008 CHIP JUMPER 0805
2134© 5322 122 32654 22nF  10% 63V USA only

COILS
21350 4822 126 13188 15nF 5% 63V not USA
2135© 5322 122 32654 22nF  10% 63V USA only 5102 4822157 71634 RF-COIL MW
2136© 4822 126 14076  220nF 20% 25V 5109 482224270665 FM-IF FILTER 10,7MHz
21370© 4822126 14076  220nF 20% 25V 5110 482224270665 FM-IF FILTER 10,7MHz
2138 4822 124 22652 2,2uF  20% 50V 5111 2422 549 44023 AM-IF FILTER 450kHz

5112 4822157 70302 AM-IF FILTER 450kHz
21390© 4822 126 14236 15pF 5% 50V

2140© 4822 126 13695 82pF 1% 63V 5114 4822157 70302 AM-IF FILTER 450kHz
2141© 4822126 13838 100nF 10% 50V 5119 4822157 11443 DISCRIMINATOR COIL
2143© 4822126 14076  220nF 20% 25V 5121 4822242 10261 QUARTZ 75kHz

2144 4822 124 21913 1pF  20% 63V 5123 2422549 44108 RF-COIL, AM-OSCILLATOR

5130 4822157 11843 RF COIL 1,5 TURNS
21450 4822122 33575 220pF 5% 50V

2146 © 4822 122 33575 220pF 5% 50V 5131 4822157 11843 RF COIL 1,5 TURNS
2147© 482212233575 220pF 5% 50V
2148© 4822 122 33127 2,2nF  10% 63V DIODES
2149© 5322 122 32659 33pF 5% 50V RDS only
6103© 5322 13034337 BAV99
21500 4822 126 13838 100nF 10% 50V 6105© 4822 13083075 HN1V0O2H
2152© 4822 126 12105 33nF 5% 63V not for East Europe 6106 © 4822 13083757 BAS216
2152© 5322 116 80853  560pF 5% 63V for East Europe only 6107© 9340 386 90115 BZX284-C11
2153 © 4822 126 13486 15pF 2% 63V not for East Europe 6120© 4822 13083757 BAS216

2153 © 4822 122 33926 12pF 2% 50V for East Europe only
6130© 4822 13082833 1SV228

2155 202080000191 3-11pF TRIMCAP.,N450 6131© 4822 13082833 1SV228
21590© 5322 122 32659 33pF 5% 50V
2164© 4822 126 13482 470nF 20% 16V TRANSISTORS
2165© 4822126 13838  100nF 10% 50V
2166 © 5322 122 31647 InF  10% 63V 7102 482213042131 BF550
7103© 532213042756 BC857C RDS only
2167© 4822 122 33926 12pF 5% 50V 7111© 532213042755 BC847C
21690© 4822 122 33127 2,2nF  10% 63V RDS only 7112 4822 13044503 BC547C
RESISTORS INTEGRATED CIRCUITS
3101© 4822 051 20333 33kQ 5% 0,1wW 7101© 9351 740 80557 TEA5757H/V1, RADIO IC

3102© 4822117 10837 100kQ 1% 0,1w
3103© 482205120822 8,2kQ 5% 0,1wW
3104© 4822 117 13577 330Q 1% 0,1w
3105© 4822117 11503 220Q 5% 0,1W

3132© 4822 051 20479 47Q 5% 0,1W
3134© 4822 051 20223 22kQ 5% 0,1W
3141© 4822117 11148 56kQ 1% 0,1w
3142 4822100 12159 TRIMPOT. 100kQ
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VERSION PROGRAMMING COMPONENTS

W ... for LW version only

voltages measured while
set is tuned to a strong transmitter

TUNER BOARD ECO6 / SYSTEMS-CENELEC
AM-IF1 6120 | 3156 | 3157 | 3170 | 7111
S 450KH: 5
1101UsA , Tus /00 /02 FM/IMW/LW
——  2105UsA o
- 6 1 2150 /00 /02 FM/MW
‘ ° 1000 1130 | AM-IF2
5 >} FINE; 100n 5112  450kHz
C-PAD J_ 101 FMIMW
‘ YKD21 T115 T114 2
> ® /14 FM-OIRT/MW
FM 75 OHM 1110 FM FRONTEND FE450 1 6
1102 FM-IF2
/17 FMIAM
T102 3190 T104 3191 5110 w7 J_B
e < <>
120R 120R 10(3 X component mounted
N 2128 AM-AFC
sl 5114 450kHz
8S8 [l S 3 4
8ls i 10u o
=] olx 2
N5 ug s % % 2 3 3R ) 3 | 3
e 7101 S - = S i S — o - 1 6 VERSION DETECTION
C-PAD TEAS762 |44 |43 |42 |41 |40 38 (37 [36 35 |34 ‘ —_——
>| = Q [S] o Z 5 = < z a & ) 7 |8
N 11 2165 of of g z[ X Bl g 2| g g 4 G |
S E AM DET Q < = < = L 2 &
al 3194 100n & z § > z > ‘
- 2129 |2V 2 w
T107@ 2K2 + 1| ripPLE AM-IF FM-IF2-IN | 33 S0 ‘
ol . =>Pl|l ol
+FM 5 S 100u ‘ CE( o ‘
0V 2| AM-RF AM-AFC | 32 l® > 'E
- | z
14 |[S§L3 5> ‘
3| FmND Pl 3175vST: pof SE |2
- AM B 2 ~
r AGC— 1
L IF J‘_ = g° ‘ b3
T109 =
3105 4| RF-GNDL po[30 7.5V 87¢
° £ O e Sl =T I
© 220R L CONTROL o) 0.1V}
Q9 ] 0.1V 5| FmM-0sc - @ WRITE-EN| 29 Qv
LW only SANH : el > <
: 5 b7 % SCALER = 20K
T110 0V 6| Am-osc e 8 DATA__ |28 OV 3160
: 7104 RIPPLE VSTABA VSTABB 470R
2K2 10.7V) BC337-40 gle ) clock |27 OV 3159 | |
: P01 LW =HIGH ST e AGC AM 3169 2166 I 470R
MW/LW-RF ITENE | cHarce DET _] DIG-GND g2le gl (% ¢ §.
PUMP TN T
e e =] VCO 3142 o D
| 16105-1 ‘2 veo FM XTAL stereo  mono  stereo
‘ Bt—7 | Ti 3141 DET j
bl o veea OSC DT-381 75 kHz 12p - -
‘ HN1VO2H | 7, 56K 0.7V.10| AE-0UT Mono/ |24 stereo 0.2V Stereo 0.4V
. - .
AM FRAME AERIAL ‘ MW ‘ S=—-3 STEREO mono 4.8V mono 4.8V
1103 - 5102 N 2127 3135 g
T105 8| 7 ‘ 11 | MPX-IN STEREO . VoD gls 3158 23, 1120
5 T1=06 " 5 1 \§ ‘ — 22n 1K 1.2V DECODER a A z YeE2 NN T1=22 5
4101 = - Q & 470R oV cLock
° ] = I °
il i R 5 2 %n‘ ‘ 5115 w ool Bl Os[E 2l B .| x| 8 T121 7
s n NS 6 E] - 2 2 59 z E E g ov T oAt
‘ 4 8 ‘ Tu2 — from ov_T120gyng e 6 €
7KL 'y 8 12 13 |14 _[15 17 S|19 520 [21_ |22 S1RoMPX > ° X 5
‘ ~ ‘ B 2 = - = = I s = 78y T140 3168 3167 12vtyp T2 e 5 =
228 ——— 6105 sl 9| ° - = VCC1 s ! - 3
| E ) \ e © N 120R  120R e =
‘ 1 gl g Fe Bavigl < *
‘ ) ; 3 2] 1 0% Se Je F| vcc == arg 255, 3
‘ L iwonly XS gt o 1Tl gls « 2=
| c o+ 97 ST 8 SN D LEFT
[ 3 6 8318 7L 5 8T TS 2 £ .
‘ 5103 LW 7105 t L 278 a7a BOH =
| . 3 | Bc3sr-40 4 5 BIRDY FILTER ol 470n | Y 5 Lt
b=l o
2 |8lga 813 ‘ HN1VO2H ]TR 2164
| F— 279 878 N =
i s ‘ RDS only L L Loz L oy 3 o
\ 6 ‘ S AM-OSCILLATOR i 3 4
‘ sl 71 aF T . > 7112 <
| @__Jo o8 BC547C N
| 5 | e | g N7 )
& <
I S S \ 8RS & 5119 x 3<% §<g
T a2 4 3 VDD S a2 4R
£ P ‘ 5123 MW E4 ‘ 2169 MPX 2S5 =Sk
ala 4 3 13v gl o
| 8<% =@ ‘ 1K 22n 10 1120 mEE
J_ 2 Qlanw l @ 3176 o.7v BCB857C pin 5 1 T
‘ JTENNTR | 43K 7103 6 51ls 8ls
VDD VDD ‘ 6 1 - A 1 1 978 278
\ S-8 MPX
| ‘1 1 e | o BUFFER AMPLIFIER DISCRIMINATOR
o aiw | 2 3w
| P 079878 2N
e N T NT B 0 >N
‘ 5122 LW |
PO1 | I oV
' :
Zﬁ LW=HIGH ‘ <y 2 oleiyle U :
| SN , ST®ETS } BCB47C NWoHIGH |
2 : oly ol
=) : aSe oS
8 e T algt | : ASERsE ,
N=e : AM/FM
S :
‘ 8T | : from 7101/39
| | | -
____________________________________________________________________ | = : =>
L
x marked components not for LW version s s
E] 2
slczolc2
RIEDRSED
+ - - ECO6 Sys-Cenelec, 010517
LEGEND ..V FM mode stereo Signal path
* ... only assembled in FM/AM-version SMD jumper
@..for provision only A1xx MW mode FM
USA ... for USA version onl 3 AM
y R EVM [ .V LW mode

MPX (Audio Frequency)

=> AF - left/right

1101
1102
1103
1110

1120
1130
1131
1132
2102
2105
2106
2107
2108
2109
2118
2119
2120
2122
2123
2124
2125
2127
2128
2129
2130
2131
2132
2133
2134
2135
2136
2137
2138
2139
2140
2141
2143
2144
2145
2146
2147
2148
2149
2150
2159
2161
2162
2163
2164
2165
2166
2167
2169
2180
2190
2191
3105
3108
3109
3123
3125
3128
3130
3131
3132
3134
3135
3137
3141
3142
3143
3144
3145
3146
3150
3151
3152
3153
3154
3155
3156
3157
3158
3159
3160
3161
3167
3168
3169
3170
3171
3172
3176
3180
3190
3191
3192
3193
3194
3195
4101
4102
4104
5102
5103
5109
5110
5111

5112
5114
5115
5118
5119

A2
B1
E2
B2
El4
A2
c2
F13
B1
A2
E3
E4
G3
G3
H6
H6
H6
16
H6
H6
H6
E7
B8
c7
F11
F8
F8
F8
18
19
H14
H13
F9
G9
G9
F10
G12
G11
E11
E12
E12
E12
H7
Al0
D5
c11
H12
D11
G10
c7
E11
E11
G8
[eZ}
C3
Cc3
D5
D2
G4
H3
H2
H3
19
19
G4
H6
E7
H7
E7
E6
G7
G8
F8
G13
H12
H12
G14
G13
F13
G12
C12
D12
E13
D13
D13
D13
F12
F11
E11
D12
G12
G12
H7
13

5121 E11
5122 H5
5123 G5
6105-1 E4
6105-2 G6
6106 D4
6107 G13
6120 C13
7101 C8
7103 H8
7104 D2
7105 F4
7109 H3
7110 H12
7111 C13
7112 G12
7122 H4
7124 H7
T102 B2
T103 B2
T104 B6
T105 E2
T106 E2
T107 C3
T109 D5
T110 D5
T111 E5
T112 F7
T113 A9
T114 B11
T116 F10
T117 F13
T118 G11
T120 F13
T121 F13
T122 E13
T123 E13
T124 G14
T125 F14
T126 F13
T127 F13
T140 F11
T141 F10
T142 F10



7B-3

1101 B5 1110 B4 1131 C5 2107 B3 2133 C1 2162 A4 5102 C4 5110 A2 5114 A2 5121 B2 7104 C4 9101 A2
1102 B5 1120 A4 1132 A4 2128 A3 2138 B1 2191 B4 5103 C4 5111 A3 5115 C2 5122 C3 7105 C5 9102 B2
1103 C5 1130 A5 2106 B4 2129 B3 2144 B1 3142 C2 5109 B3 5112 A2 5119 B2 5123 C3 7112 B1 9103 Al

| I 29 L4

9104 B1 9107 B4 9110 A4
9105 B1 9108 B3 9111 A3
9106 B1 9109 C2

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

TUNER BOARD ECO6 Systems - Cenelec | componentside view
| D 1101 B
g AM=TF2 LY
o0 Selall
P AM-AFC [
A o8 5114 A
a 1 ol . 1102
0 5
9103 ‘
R = (=R N A =, m FM 75Q
—] 5110 § =z —
B8 i &g SO 512 FM=1E2 | N @ L
a] ot
9106 o 5109 5158 = -]
(o Jf o o ] e P} FM=1F1 =z
9105 e (©)
Doond He %
21440 AM-RF o /
B B
2107 z
L 4k
ODHE
E\B/C DI'SCR 9108 AM FRAME AERIAL
— 5119 ) s o B
o b |
He) 2133 o =
5123
5115 c
o 000 E C
2 (8)
C ORI e .Gms C
s MiScry ; 7 =
s10a =—L P w-0sc &-ls7 5] 9.,
0O O O O Birdy Filtet ;n 3142 MW=-0SC 5102 =55
MW-RF  _W-RF
_|_ ECO6 Sys-Cenelec, layout stage .8, 200803
2102 BL 2120 C3 2130 B3 2137 A3 2146 B5 2161 A4 2169 A3 3123 A5 3134 C3 3145 C4 3154 BS 3160 A3 3171 B5 3192 A2 4104 C3 6106 B2 7110 B2
2105 B1 2122 C3 2131 C4 2139 B4 2147 A5 2163 A4 2180 B2 3125 A5 3135 C4 3146 B5 3155 BS 3161 A4 3172 B5 3193 B2 4105 B2 6107 B5 7111 A4
2108 C1 2123 C3 2132 C4 2140 B4 2148 B4 2164 B4 2190 B2 3128 C2 3137 C4 3150 B3 3156 A4 3167 A5 3176 C4 3194 B2 4106 B3 6120 A4 7122 C3
2109 C1 2124 C3 2134 C5 2141 B5 2149 C4 2165 B3 3105 B3 3130 C4 3141 B3 3151 A2 3157 A4 3168 C5 3180 A5 3195 B2 4107 C4 7101 B4 7124 C3
2118 C3 2125 C3 2135 C5 2143 B5 2150 B3 2166 B5 3108 C2 3131 C4 3143 C5 3152 A3 3158 A3 3169 B4 3190 B2 4101 C2 5118 C4 7103 C5
2119 C3 2127 C4 2136 A3 2145 B5 2159 B3 2167 B4 3109 C1 3132 B3 3144 A5 3153 A3 3159 A3 3170 A4 3191 A3 4102 C2 6105 B2 7109 A5

| I l

A 4

®

2 -l

BE B

SMD jumper

(not all items shown
in schematic diagram)

TUNER BOARD ECO6 Systems - Cenelec [ copperside view
4 3 AN
— 4 3§22§6 [ = — g O
RN s L
3158
A C v
3191
2 +FM
| e | A 3
OnEn Lkt A
g allaRs 8
B 8 P
'~ 3194 < = 47
S 5.0 o
Th 8 5 A e
- S
4101 3128 ugI'o IEI g
C o o Q|+ 2 7 2119 <L
EHElg] Bl &l 20 wrzs o125 o-IEI:m —
+ @D >

ECO6 Sys-Cenelec, layout stage .8, 200803

P I 32 I 4 I

These assembly drawings show a summary of all possible versions.

®

For components used in a specific version see schematic diagram respectively partslist.

Waverange Input frequency Input Tuned to Adjust Output | Scope/Voltmeter
VARICAP ALIGNMENT
FM 108MHz check 8V +1.2V
87.5 - 108MHz
(50kHz grid) 87.5MHz check 1.6V 0.5V
MW 1602kHz 5123 8V +0.2V 3-band
531 - 1602kHz @ 6.9V 0.2V 2-band
(9kHz grid) 531kHz check 1.1V +0.4V
LW 279kHz 5122 8V 0.2V
153 - 279kHz
(3kHz grid) 153kHz check 1.1V +0.4V
FM - IF
10.7MHz, 45mV
FM continuous wave shortcircuit | 9119 OmV £3mV
to block AFC I
FM - VCO
FM 98MHz, 1mV <A> 98MHz 3142 <§> 152kHz +1kHz D
continuous wave

Note: The FM-frontend unit has already

FM RF (channel separation) and needs therefore no further adj

been adjuste
ustments for

d by the factory
service purposes.

98MHz, 1mV II: ?g"
FM 90% Left + 9% pilot <A> 98MHz slde <I> right channel min.
mod=1KkHz FM frontend
1110
AM IF
IC 7101 34
@ %ﬂ 6111
Af = +10kHz S
MW 450kHz Vge = 0.5mV ['C 7201 49 I <5>
. (as low as W000F | eaan | —H m— U
connect pin 6 of possible) see gD >112 symrfr?etric
IC 7101 (AM Osc.) remark 2 &
with 3.3kQ to Vcc
AM AFC @
MW continuous wave o114 @ omV £2mv
Vge = 2mV
AM RF 9
1494kHz @ 1494kHz 2106
MW
558kHz ‘ 558kHz 5102 <3>
M=#30kHz | | -
LW 198kHz Vge as low as 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.

ON; 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




7B-4 7B-4
Electrical Partslist ECO6 sysTtems-ceneLEC
MISCELLANEOUS RESISTORS DIODES
1101 2422 01519376 SOCKET CLICKFIT 2P USA only 3128© 4822 117 11449 22kQ 1%  0,1W LW only 6105© 4822 130 83075 HN1VO2H
1102 4822 267 10283 SOCKET COAX, IEC 75Q not USA 3130© 3198 02138210 820Q 5% 0,06W 6106© 4822 130 83757 BAS216
1103 4822 26531184 JST CONNECTOR, 2 POLE 3131© 3198 02138210 820Q 5% 0,06W 6107© 9340 386 90115 BZX284-C11
1110 2422 542 90071 FM FRONTEND 31320 4822 051 20479 47Q 5%  0,1W 6120© 4822 130 83757 BAS216
1120 4822 265 11515 FFC SOCKET, 8P 3134© 482205120223  22kQ 5%  0,1W
TRANSISTORS

CAPACITORS 3135© 3198 021 31020 1kQ 5% 0,06W

3137© 482205120223  22kQ 5%  0,1W LW only 7103© 5322 130 42756 BC857C RDS only
2102© 4822 12613838 100nF 10% 50V not USA 3141© 4822117 11148  56kQ 1%  0,1W 7104 9322 003 64676 TBC337-40 LW only
2105© 4822 126 13838 100nF 10% 50V USA only 3142 4822 100 12159  TRIMPOT. 100kQ 7105 9322 003 64676 TBC337-40 LW only
2106 2020 800 00204  TRIMCAP. 4,2 - 20pF, N750 LW only 3143© 4822 05120223  22kQ 5%  0,1W RDS only 7109© 4822 130 60373 BC856B LW only
2106 2020 800 00191 TRIMCAP. 3 - 11pF, N450  FM/AM only 7110© 4822 130 60373 BC856B
2107 4822 121 51319 1uF 20% 50V 3144© 4822 051 10102 1kQ 2% 0,25W RDS only

31450 4822 117 11449 22kQ 1%  0,1W 7111© 5322 130 42755 BC847C
2108© 532212232531 100pF 5% 50V LW only 3146© 4822 051 20229 220 5%  0,1W 7112 4822 130 44503 BC547C
21090 532212232448  10pF 5% 50V LW only 31500 4822117 10833  10kQ 1%  0,1W 7122© 5322 130 42755 BC847C LW only
21200 482212613689  18pF 1% 63V FMIAM only 3151© 4822 05120683  68kQ 5%  0,1W 7124© 5322 130 42755 BC847C LW only
21200 532212232658  22pF 5% 50V LW only
2122© 482212233891  3.3nF 10% 63V LW only 31520 482205120471 470Q 5%  0,1W INTEGRATED CIRCUITS

3153© 4822 05120471  470Q 5%  0,1W
21230 2020 552 93494 390pF 1% 50V LW only 3154© 4822117 13577  330Q 1%  0,1W 7101 4822 209 90315 TEA5762H/V1, RADIO IC
2124© 482212233177  10nF 20% 50V FMIAM only 3155© 4822 117 10353  150Q 5%  0,1W
21250 2020 552 96199 560pF 1% 50V 3156© 4822 117 10837 100kQ 1%  0,1W
2127© 4822 126 14076  220nF 20% 25V
2128 4822 124 40248  10uF 20% 63V 3157© 4822117 10837 100kQ 1%  0,1W

3158© 482205120471  470Q 5%  0,1W
2129 4822 124 41584  100pF 20% 10V 31500 4822 05120471  470Q 5%  0,1W
2130© 5322 122 32654  22nF  10% 63V 3160© 482205120471  470Q 5%  0,1W
2131© 4822 126 13482  470nF  20% 16V 3161© 482205120223  22kQ 5%  0,1W
2132© 4822 126 13482  470nF  20% 16V
2133 4822 124 21913 1uF 20% 63V 3167© 482205120121  120Q 5%  0,1W

3168© 482205120121  120Q 5%  0,1W
2134© 3198 017 31530  15nF 10% 50V not USA 3169© 4822 05120154 150kQ 5%  0,1W
2134© 5322 122 32654  22nF 10% 63V USA only 3170© 4822 117 10837 100kQ 1%  0,1W
2135© 3198 017 31530  15nF 10% 50V not USA 3171© 482211710834  47kQ 1%  0,1W
2135© 3198 017 32230  22nF 10% 25V USA only
2136© 4822 126 14076  220nF 20% 25V 3172© 482205120562 56kQ 5%  0,1W

3176© 482205120333  33kQ 5%  0,1W RDS only
2137© 4822 126 14076  220nF 20% 25V 3180© 4822117 10833  10kQ 1%  0,1W LW only
2138 482212422652  22uF 20% 50V 3190© 482205120121 120Q 5%  0,1W
21390 4822 126 14236  15pF 5% 50V 3191© 482205120121 120Q 5%  0,1W
21400 4822126 13695  82pF 1% 63V
2141© 4822 12613838 100nF 10% 50V 31920 482211713577  330Q 1%  0,1W

31930 4822117 13577  330Q 1%  0,1W
2143© 4822 126 14076  220nF 20% 25V 3194© 4822117 11449 22kQ 1%  0,1W
2144 4822 124 21913 1uF 20% 63V 3195© 482205120101  100Q 5%  0,1W
21450 482212233575 220pF 5% 50V 4101© 4822 05120008 CHIP JUMPER 0805 FMIAM only
2146© 482212233575 220pF 5% 50V
21470 482212233575 220pF 5% 50V 4102© 4822 05120008 CHIP JUMPER 0805 FMIAM only

4104© 4822 05120008 CHIP JUMPER 0805 FMIAM only
2148© 4822 12233127 22nF 10% 63V 4105© 4822 05120008 CHIP JUMPER 0805
21490 532212232659  33pF 5% 50V RDS only 4106© 4822 05120008 CHIP JUMPER 0805
2150© 4822 126 13838  100nF 10% 50V 4107© 4822 05120008 CHIP JUMPER 0805
21500 532212231151  22uF 20% 50V

COILS
2163© 4822 126 13838 100nF 10% 50V LW only
2164© 4822 126 13482  470nF  20% 16V 5102 4822 157 71634 RF-COIL MW
21650 4822 12613838 100nF 10% 50V 5103 2422 549 44107 RF-COIL LW LW only
2166© 5322 122 31647 1InF 10% 63V 5100 4822 157 71639  FM-IF FILTER 10,7MHz
21670 482212233926  12pF 5% 50V 5110 4822 242 70665 FM-IF FILTER 10,7MHz

5111 2422 549 44023  AM-IF FILTER 450kHz
2169© 4822 12233127 22nF 10% 63V RDS only
2180© 3198 017 31030  10nF 10% 50V 5112 4822 157 70302 AM-IF FILTER 450kHz
2190© 4822 126 13838  100nF 10% 50V 5114 4822 157 70302 AM-IF FILTER 450kHz
2191 4822 124 40178  100pF  20% 10V 5115 4822 157 71636 ANTI BIRDY FILTER

5118© 2422 53595881  100nH
RESISTORS 5119 4822 157 11443  DISCRIMINATOR COIL
31050 4822117 11503  220Q 5%  0,1W 5121 4822 242 10261 QUARTZ 75kHz
3108© 4822117 11449 22kQ 1%  0,1W LW only 5122 2422 549 44108 RF-COIL, LW-OSCILLATOR LW only
3109© 482205120472 4,7kQ 5%  0,1W LW only 5123 2422 549 44108 RF-COIL, MW-OSCILLATOR
3123© 482205120472 4,7kQ 5%  0,1W LW only
31250 4822117 10833  10kQ 1%  0,1W LW only
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LAYOUT DIAGRAM - MAIN BOARD
BOTTOM SIDE
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CIRCUIT DIAGRAM - MAIN BOARD
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ELECTRICAL PARTSLIST - MAIN BOARD

CA3
CS103
CS103
CS4
DA1

DA2
DA104
DS1
DS101
DS103

DS104
DS2
DS201
DS301
DS4

JKG01
JKG03
JKG604
JKG605
LA1

LA2
LA3
LA4
LS301
QA104

QA105
QA106
QA203
QA401
QF1

QF3
QF4
QH204
QL1
QS1

QS101
QS102
QS103
QS104
QS105

QS106
QSs2

QS201
QS202
QS203

QS3

9940 000 03285
9940 000 03286
9940 000 02644
9940 000 02644
9940 000 03586

9940 000 03294
9940 000 03293
9940 000 03289
9940 000 00679
9940 000 03294

9940 000 03294
9940 000 03295
9940 000 03291
9940 000 02645
9940 000 03292

9940 000 02174
9940 000 03315
9940 000 03313
9940 000 03314
9940 000 03589

9940 000 03589
9940 000 03589
9940 000 03589
9940 000 03308
9940 000 03296

9940 000 03297
9940 000 03302
9940 000 03296
9940 000 03588
9940 000 02636

9940 000 03299
9940 000 03299
9940 000 03296
9940 000 03303
9940 000 03303

9940 000 02636
9940 000 03301
9940 000 03296
9940 000 03297
9940 000 02647

9940 000 02649
9940 000 03303
9940 000 03298
9940 000 03303
9940 000 03303

9940 000 03303

CAP ELE 3900uF 35V +/-20% QS301
CAP ELE 4700uF 25V +/-20% /14/222S302

9940 000 03301
9940 000 03297

CAP ELE 6800uF 35V +/-20% /21/2R%101 A 9940 000 03287

CAP ELE 6800uF 35V +/-20% TS301
ZENER DIODE 24V /21/21M u3
ZENER DIODE 12V /21/21M UA1
ZENER DIODE 10V UA101
RECTIFIER BRIDGE RS502 UA102
RECTIFIER BRIDGE RS402 UA201
ZENER DIODE 12V UA301
ZENER DIODE 12V UH1
DIODE MC2838 US301
ZENER DIODE 5.6V 1/2W ZDH1
DIODE SCHOTTKY SS14
ZENER DIODE 9.1V
SPK TERMINAL TC08-043-01
JACK RCA-405A-04 W/R
JACK RCA 1P D8.4MM(BLACK)
JACK RCA 1P D8.4MM(ORANGE)
IND. 3A1868N 8uH +/-20% 0.06Q
IND. 3A1868N 8uH +/-20% 0.06Q
IND. 3A1868N 8uH +/-20% 0.06Q
IND. 3A1868N 8uH +/-20% 0.06Q
POWER INDUCTOR 33uH
TRANSISTOR DTA114YKA

Note:

TRANSISTOR DTC114YKA
TRANSISTOR PBSS4140T
TRANSISTOR DTA114YKA
TRANSISTOR MPS8050S /21/21M
TRANSISTOR PBSS4140S

TRANSISTOR 8550
TRANSISTOR 8550
TRANSISTOR DTA114YKA
TRANSISTOR 25C2412
TRANSISTOR 25C2412

TRANSISTOR PBSS4140S
TRANSISTOR 2SA1037AK
TRANSISTOR DTA114YKA
TRANSISTOR DTC114YKA
TRANSISTOR 2SB1370

TRANSISTOR 2SC5343
TRANSISTOR 25C2412
TRANSISTOR 2SB1260R
TRANSISTOR 25C2412 SMT3
TRANSISTOR 25C2412 SMT3

TRANSISTOR 25C2412 SMT3

9940 000 03311
9940 000 03587

9940 000 02639
9940 000 03304
9940 000 00374
9940 000 00374
9940 000 00374

9940 000 03307
9940 000 03306
9940 000 03291

TRANSISTOR 2SA1037AK
TRANSISTOR DTC114YKA
FUSE RES 33Q 1/4W +/-5%
28uH CORE 6TURNS 715Q 1.2A
MOSFET BUK9507-30B /21/21M

IC TDA8947J AMPLIFIER

IC TDA7468D SOUND

IC BA4558F OPERATIONAL
IC BA4558F OPERATIONAL
IC BA4558F OPERATIONAL

IC BH4453F
IC AP1501-50T5L 5V 3A 150KHZ
ZENER DIODE 5.6V 1/2W

Only these parts mentioned in the list are
normal service parts.
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CASSETTE BOARD

This module is not intend to be repaired on componen level.
Circuit Diagram and Printed Circuit Board drawings
are published for orientation only.
In case of defects please replace the entire board and mechanic.

The Cassette Board can be ordered with codenumber "9940 000 03339".
The Cassette Deck can be ordered with codenumber "9940 000 03317".
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LAYOUT DIAGRAM - CASS BOARD LAYOUT DIAGRAM - CASS BOARD
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CIRCUIT DIAGRAM - CASS BOARD
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ELECTRICAL PARTSLIST - OUTPUT BOARD

JR1
JR2
JR3
JR4
JRS

Q2
Q5
SC1
ZD1
ZD2

ZD3
ZD4
ZD5
ZD6
ZD7

ZD9

Note:

9940 000 03336
9940 000 03337
994000003595
994000003596
994000003597

9940 000 03333
9940 000 03333
9940 000 03338
9940 000 03334
9940 000 03334

9940 000 03334
9940 000 03334
9940 000 03334
9940 000 03334
9940 000 03334

9940 000 03335

JACK RCA 1P D8.4MM

JACK DSW-12 S-VIDEO 6PIN
JACK RCA D8.4MM(R) /121/21M
JACK RCA D8.4MM(B) /21/21M
JACK RCA D8.4MM(G) /21/21M

TRANSISTOR BT3904 /14/22
TRANSISTOR BT3904 /14/22
JACK SCART CS-109 /14/22
SW DIODE BAV99
SW DIODE BAV99

SW DIODE BAV99
SW DIODE BAV99
SW DIODE BAV99
SW DIODE BAV99 /14/22
SW DIODE BAV99 /14/22

ZENER DIODE BZX79-C3V3

Only these parts mentioned in the list are
normal service parts.

10-4

ELECTRICAL PARTSLIST - MICROPHONE BOARD (ONLY FOR /21/21M)

D701
FB701
JK701
L701
Q701

Q703
u7o01
u702
VR701
ZD701

Note:

9940 000 03599
9940 000 03604
9940 000 03605
9940 000 03603
9940 000 03602

9940 000 03303
9940 000 00374
9940 000 03606
9940 000 03598
9940 000 03601

DIODE RLS4148 LL-34

FILTER BEAD RH3.5X6X0.8
MICRO PHONE JACK

RADIAL AXIAL INDUCTOR 10uH
TRANSISTOR 2SD2144

TRANSISTOR 2SC2412

IC BA4558F OPERATIONAL AMP.CD
KARAOKE ECHO IC BU9253FS
SEMI FIX RESISTOR 50K +/-20%
ZENER DIODE BZX79-C5V1

Only these parts mentioned in the list are

normal service parts.
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LAYOUT DIAGRAM - POWER BOARD
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CIRCUIT DIAGRAM - POWER BOARD
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LAYOUT DIAGRAM - AC SOCKET BOARD

ELECTRICAL PARTSLIST - POWER BOARD

FS301 A 9940 000 03324
FS302 A 9940 000 03324
FS304 A 9940 000 03591
FS305 A 9940 000 03326
FS305 A 9940 000 03592

L301 9940 000 03319
RL301 A 9940 000 03321

FUSE 2A 250V VDE

FUSE 2A 250V VDE /21/21M
FUSE 0.5A 250V /21/21M
FUSE 2.5A 250V /22/14
FUSE 2.5A 250V /21/21M

LINE FILTER 330UH 32MR 3A
RELAY ME-7-009 9V 10A

T301 A 994000003323  TRASFO EI76X50 230V /22/14
T301 A 9940 000 03594  TRASFO EI-76x40 AC120/230V /21/21M
T302 A 994000003322 TRANSFORMER EI28 230V /22/14

T302 A 994000003593  TRASFO EI28 AC120/230V /21/21M
A 9940 000 03327  AC POWER SOCKET 2P 2.5A/250V
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Note: Only these parts mentioned in the list are
normal service parts.
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SET MECHANICAL EXPLODED VIEW
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MECHANICAL & ACCESSORIES PARTSLIST

01
02
03
04
06

07
07
08
09
09

11
12
13
14
15

16
17
18
19
21

22
23
24
26
27

28
28
29
31
31

32
33
34
35
36

37
38
39

9940 000 03367
9940 000 03368
9940 000 03383
9940 000 03372
9940 000 03364

9940 000 03366
9940 000 03613
9940 000 03365
9940 000 03363
9940 000 03612

3140 114 60321
4822 492 11344
9940 000 01412
9940 000 03317
9940 000 03374

9940 000 03373
9940 000 03377
9940 000 03376
9940 000 03614
9940 000 01422

9940 000 03358
9940 000 03615
9940 000 03359
9940 000 03356
9940 000 03331

9940 000 03361
9940 000 03608
9940 000 03611
9940 000 03362
9940 000 03609

9940 000 03357
9940 000 00168
9940 000 03378
9940 000 03371
9940 000 03369

9940 000 03381
9940 000 03379
9940 000 03375

COVER-CASS-DOOR
DOOR-CASSETTE
SPRING-CASS DOOR EJECT
KNOB-VOLUME
PANEL-CONTROL

LENS-DISPLAY /22/14
LENS-DISPLAY /21M/21
FRONT COSMETIC RING
CABINET-FRONT /22/14
CABINET-FRONT /21M/21

BRACKET-PUSH LOCK
SPRING COMPRESSION
PUSH LOCK FOR CASS DOOR
CASS DECK W991S-390BCR
COVER SOURCE SELEC BUTT

COVER-VCD CONTROL BUTT
POWER KNOB

TOP BUTTON COVER
BRACKET TOP BUTTON

CD DOOR SWITCH

DOOR-CD

SPRING CD DOOR EJECT
TRAY-CD

PANEL-LEFT

DVD MECHANISM KHM-310AHC

PANEL-TOP /22/14
PANEL-TOP /21M/21
MIC KNOB /21M/21
CABINET-REAR /22/14
CABINET-REAR /21M/21

PANEL-RIGHT

CD DAMPER 38DEG
HOLDER-DAMPER GEAR
HOOK-CASSETTE DOOR
DAMPER GEAR

HOLDER DAMPER GEAR(A)
DAMPER GEAR(A)
BRACKET-VCD CNTR BUTT

9940 000 02595
9940 000 02597
9940 000 02598
9940 000 03385

A 9940 000 03386

A 9940 000 03616

9940 000 03387
9940 000 03617
9940 000 03388
9940 000 03618

AM LOOP ANT

RCA CABLE VIDEO (Y)
RCA CABLE AUDIO (R/W)
REMOTE CONTROL
POWER CORD 230V /22/14

AC CORD 120/230V /21M/21
SPEAKER BOX ASSY /22/14
SPEAKER BOX ASSY /21M/21
FM ANT WIRE 750HM 1.0M
MAINS PLUG ADAPTOR /21M/21

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

12-2

ELECTRICAL PARTSLIST - MISCELLANEOUS

JK602

9940 000 03318
9940 000 03316
9940 000 03312
9940 000 03328
9940 000 03329

9940 000 03332
9940 000 03339
9940 000 03341
9940 000 03342
9940 000 03355

HP JACK D3.6MM

FAN 12VDC 0.07A

FFC 7P P1.25MM L160MM
FFC 13P P1.25MM L120MM
FFC 24P P0.5MM L130MM

CD DOOR SW DLS-02-W-1
CASSETTE BOARD ASSY
SERVO & MPEG BOARD ASSY
TUNER BOARD ASSY

FFC 21P L125MM

Note: Only these parts mentioned in the list are normal
normal service parts.
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REVISION LIST

1.0 Manual 3141 785 30610
Initial Service Manual released.

1.1 Manual 3141 785 30611
Add new version MCD510/14 and MCD510/21.
The following have been updated.
1) P1-2 Version Variations,
2) P1-3 Specifications,
3) P6-7 Electrical Partslist, P8-5 Electrical Partslist, P10-4 Electrical Partslist, P11-4 Electrical Partslist, P12-2
Mechanical & Accessories Partslist.





