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SURVEY OF SETS AND FEATURES
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General

Screen size 145 14 14 ] 14 f 1] 14t A ] 14 e e [ e e ] e |

Mono v v v v 3 v v v v v

Stereo : -

Presets and Timer Back-up time tyear| 1year [Ayear| 1year | 1year 1yearr?1year 1year |- 1year | 1year | 1year| 1year| 1year| 1year} 1y

Clock and Calendar Back-up time 30min| 30min{ 30min] 30min| 4days] 4days 30min| 30min [30rmin | 30min | 30min] 30min | 30min| 30min | 3¢

Number of Presets 99 | 99 99 |99 ] 99 | 09| 99 |09 | 99 ['99.| 99 | 99.] 99 | -

Reception N ~, e

Number of Tuners 1 1 1 1 2 2 2 2 2 2 1

NICAM :

PAL B/G A, ' v

PAL B/G,D/K SECAM B/G,D/K v

PAL | : v v v v

PAL B/G,| : o v :r v

PAL B/G,] SECAM B/G,L/L' . i o v v v

PAL B/G,D/K,] SECAM B/G,D/K.K1,LL' [

Automatic Channel Install. (ACI) .| v v vlviv]iviv]v] vl v

Auto Store + ; v

Sound

Music Power Output MPO [Watts] a2 sl s{s}fa| 3]la]lsjals]sa]s

Number of Speakers g 1t 1 1] 1 o] 1] 1 Lo 1

Virtual Dolby Surround e

Connectors v v v v

Scart 1 plug (RGB Input) Vvl v v [ 7] 7 7] [ 7]~

Scart 2 plug -

Cinch Stereo Rear out . .

Audio/Video Side Connector vil v vl vy viIivilviv]v|v]v

Headphones Jack 3,5mm ]l vyl viv]iv|iv]|{v]v|v]|v]v

Teletext o

TXT (1 page memory) vl v viivivi iviviviviv|v]v]v

TXT (10 page memory)

TOP |

FLOF v v viiviv]v]|v]v]v«v]v

Time/Date Download (Smart Clock) v v Vivi]lviv]lviv]viiviiviv]v

Tape Deck )

Number of Video Heads 2 2 2 2 2 2 2 2 2 2

Number of FM-Audio Heads : ; A

Winding Time sec. (E180) 260 00 100 l;m 100 | 160 | 260 - 100-| 100 |-100 | 100 | 1

Rewind Time sec. (E180) 170 100 100 ] 100 | 100 170 |- 100.] 100 | 100'| 100 | 1

Autom. Tape Length Recogn. ) viv]ivi]iv]v]v¥]viv] v}

Video Longplay (2 head LP) v viiv]vivi]v viv.] v

Video Longplay (4 head LP) -

Programming , :

VPS/PDC v]ivI[]v¥y] v . v iviIiv]iv]v|viv]v

Gemstar ShowView v vl v | v v v v v | v

Gemstar VideoPlus v i i v v v

Color of set

Grey vivivl]lvivlvivl]lv]v v

Black ; o

Blue Metallic ) | - v v

Silver : ] : v | v

Titanium

On Tape standard

MESECAM : vl vl v v v

PAL viviw | vi]iv]|lv]v|vIv]vv[v]vviv]v

SECAM v : v v v

Features e T

Child Lock v | vl vyl v v]iviv]vyiviv]v

VCR1/VCR remote address selection

Hotel Mode o v v v v v v v v v v v

NTSC 3,58 via Scart-IN

Wide screen switching (manually) vi|iv]viviv]iviivlvy

Edge Noise Canceller | v vl v vivi]iv]ivivivi]iv¥v] v

Record Prepared Scart 1 o b

Digital Studio Picture Control vV V|l v]viv]v]iv]v]|v

NTSC-Playback in color (HIFI) :

NTSC-Playback in color SaRa I Es vivIiY | v vl vivy] v

FM-Radio v

Buzzer v
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SURVEY OF THE BOARDS

Recorder Unit Board

14PV210/01

RUBAD2
RUBAD3
RUBAD4

14PV210/07

1 &] RUBAD1

14PV210/39

14PV210/58

<

14PV210/75

14PV210/75S

14PV320/01

14PV320/05

14PV320/39

14PV325/05S

RUBADS

RUBADS6
RUBAD7

RUBADS8

RUBAD9
RUBAD10
RUBAD11
RUBAD12
RUBAD13
RUBAD15
RUBAD16
RUBAD18
RUBAD19
TV-Board
<] TVBAD14/BG

TVBAD14/BGl

TVBAD14/BGL

TVBAD14/BGLO
TVBAD14/BGLR

TVBAD14/BGLT
TVBAD14/BGO
TVBAD14/BGR

TVBAD14/BGT
TVBAD14/DK

]

14PV325/398

14PV327/05B

14PV327/39B

14PV340/01

14PV340/05

14PV340/39

14PV340/58

14PV345/05S

14PV345/398

20PV220/01

20PV220/07

21PV210/75

21PV210/758

21PV320/01

21PV320/05

21PV320/39

21PV520/58

25PV720/07

25PV720/39

37TR215/03

37TR215/39

<

37TVB50/39

51TR225/03

51TR225/39

51TVB60/39
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. SUMMARY
A. MODIFICATIONS

1. UPDATING THE SERVICE
MANUAL

All modifications and/or supplements to the Service
Manual are published by means of Service Information
bulletins.

Each Service Information is numbered:

TVCR 99-01 GB
4|> Language
Sequence number

TVNCR Combi

A Service Information bulletin consists of a front page
which, if needed, is followed by supplementary and/or
replacement sheets.

Replacement sheets should replace existing sheets in the
Service Manual. These sheets are identified by an
additional letter after the page number.

Example: Page 5-1a replaces page 5-1 in the Service
Manual.

Supplementary sheets should be inserted between
existing sheets in the Service Manual. These sheets are
identified by an additional figure after the page number.
Example: Page 5-1-1 should be inserted after page 5-1.

2. MODIFICATIONS IN THE SET

All important parts of the set (such as the tape deck, the
printed circuits and modules) are equiped with a sticker.
Those stickers provide a number of important information.

* Type plate
The type plate is located on the back cover.

PHILIPS 2203:0v="35Hz 4w

Option code

TO PREVENT ELECTRIC SHOCK, DO NOT REMOVE COVERS.
NO USER-SERVICEABLE PARTS INSIDE,
REFER SERVICING TO QUALIFIED SERVICE PERSONNEL.

fMMBBCCDDmFFGGHII JJl
@Tce
wmmmmmwmmmmm
HIIIIHIIIIIIII |IIIII|||||iIIIHIIIIJIIIIIIIIIT ||Tli|||1|W|l||m|||l||||| l|l|||||||||||III\IIIIIIM\IIHIHHIIII||

/

Evolution code

|~ Type number

VIDEQ PLUS+ AND PLUSCODE ARE
GEMSTAR DEVELOPMENT CORPORRTION

Serial number

Production date

Change code

Production center (WD,VN)

Note :

* In case of an important change in the set, the production
code on the type plate is incremented: E.g. 37 becomes
38.

* In case of a major change in the set, the evolution code is
incremented: E.g. AA becomes AB.

* Tape deck

WG GTI

12345678 10001 QT-S2/0 LP 991731 12W9#1_

| - Production code
Factory indication
Production date
Tape deck type
Factory code number
Serial number

Note :

The production code and the serial number on the tape
deck do not correspond to the production code and the
serial number on the type plate.

¢ Printed circuits
The sticker is generally located on the copper side of the
board.

Example :

IR

RUBAD10
85021 KW 917 WD 01 123456

T
——— Serial number

Production code

Production week

Printed board name

Factory code

Note :
The production code number might not always be
mentioned.

In case of an important modification, the last figure of the

factory code number (point number} is increased by one:
E.g. 8502.1 becomes 8502.2.

GB
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> Avvertimenti

» Le prescrizioni di sicurezza richiedono che l'apparecchio sia
ricondotto alle condizioni originali e che siano usati ricambi originali.
Componenti di sicurezza sono marcati con

« Tutti gli IC e semiconduttori sono sensibili a scariche elettrostatiche
(ESD). Noncuranze durante la riparazione di semiconduttori
possono danneggiarli o condurre ad una riduzione drastica della
durata. Durante la riparazione assicurarsi di essere collegati allo
stesso potenziale attraverso un bracciale di protezione contro
scariche elettrostatiche. Inoltre tenere anche tutti i componenti e gli
attrezzi a questo potenziale.

» Apparecchi da riparare bisogna collegarli sempre via un
trasformatore isolante (separatore) alla tensione normale.

— Non scambiare moduli o altri componenti quando I'apparecchio & in
funzione.

= Per 'accordo usare soltanto attrezzi di plastica (non usare attrezzi
metallici). Cosi si evitano cortocircuiti e collegamenti instabili.

Osservazioni

« Misurare le tensioni continue e gli oscillogrammi riferiendosi alla
massa dell’apparecchio.

» Le tensioni continue e gli oscillogrammi indicati negli schemi di
collegamento devono essere misurati secondo le condizioni
seguenti: segnale barre colore, portante dellimmagine su: 503.25
MHz (C25).

» Gli oscillogrammi e le tensioni continue sono misurati in RECORD o
PLAYBACK.

¢ | componenti indicati nelle liste sono intercambiabili con quelli
nell’apparecchio nonostante 'eventuale denominazione di modelli.

& Avisos

» Las instrucciones de seguridad exigen que después de la
reparacion el aparato se encuentre en el estado original y que las
piezas de repuesto, utilizadas para la reparacion, sean idénticas a
las originales.

Los componentes de seguridad estan marcados con A

¢ Todos los IC y semiconductores son sensibles a descargas
electrostaticas (ESD). Un tratamiento no conforme a las
instrucciones de semiconductores en caso de reparacion, podria
llevar a la destruccién de estos componentes, o a una reduccion
drastica de la duracién. Tenga cuidado de que, en caso de
reparacién, estar al mismo potencial que la masa del aparato, por
una pulsera con resistencia. Ponga todos los componentes,
herramientas y recursos al mismo potencial.

* Para reparar un aparato hay que conectarlo siempre a la
alimentacion a traves de un transformador de aislamiento.

¢ Cuando un aparato estd en marcha no pueden ser cambiados
médulos u otras piezas de repuesto.

* Para los ajustes hay que utilizar exclusivamente herramientas de
plastico (nunca herramientas metdlicas). Asi se evitaran
cortocircuitos y circuitos inestables.

Notas

* Hay que medir las tensiones continuas y los oscilogramas contra la
masa del aparato.

* Las tensiones continuas y los oscilogramas mencionados en los
esquemas tienen que ser medidos de manera siguiente: sefial barra
de color portadora de imagen en 503.25MHz (C25)

* Los oscilogramas y las tensiones continuas son medidas en
+~RECORD"y ,PLAYBACK"

* Los componentes mencionados en las listas se los puede cambiar
por los componentes en el aparato, a pesar de eventuales

designaciones de tipos.
@ &>
TECHNICAL DATA TECHNISCHE DATEN CARACTERISTIQUES
Mains voltage .........ccooveiiieiiecnnene Netzspannung ..........ccecevnienne Tension secteur ..............ocovueenene 198 - 264 V
Mains frequency ........ .. Netzfrequenz ..........cconvvvcineennee. Fréquence........c.ccooveiiiinienni 45 -65Hz

Power consumption Leistungsaufnahme

Ambient temperature .........cccoeee. Raumtemperatur.............cccoee.e..
Relative humidity Relative Luftfeuchtigkeit ............
DIimensions .........cceveenreeniennnnenne, AbmessunNgen ..........cccvceeniiens
Weight ..o Gewicht ...
Fast forward/rewind time ............... Vor-/Ruckspulzeit ...........cceuee.
Video resolution ............cccoovcrnnnennen. Video-Aufldsung ........cccoveeennenne
AUIO .o AUdIO ...ooeniie

&

TECHNISCHE GEGEVENS DATOS TECNICOS
.................................... Tensién de red
.. Frecuencia de red
Consumo de potencia

Netspanning
Netfrequentie
Opgenomen vermogen

Omgevingstemperatuur .. ... Temperatura ambiente ..
Relatieve vochtigheid ..... .. Humedad relativa......
Afmetingen ........cccvnnenncniiinninnns Dimensiones .........ccccecevverenennns
Gewicht ......ocvneeiennis PESO ..o
Vooruit/terugspoeltijd ..........cooeennee. tiempo de (re-)bobinado ...........

Opplossend vermogen ... .. Resolucion video

... Frequenza direte

... Temperatura ambiente....
... Umidita relativa

... Risoluzione video

Puissance absorbée 14”; 44W, 20" 53W
21" 65W, 25" 80W

Stand By: < 4W

Température ambiante............... +10°C to +35°C

Humidité relative ............coceeennee. 20-80 %

Encombrement ...........cccueenne 14”: 392 x 398 x 407mm (W/H/D)
20/21”; 510 x 505 x 482mm
25”: 580 x 573 x 460mm

POIdS ...cceeier e 14" 13kg, 20" 21kg

21" 23kg, 25" 32kg
260/170s, 100/100s (E180)
>240 lines

Temps (re-)bobinage
Résolution vidéo

Audio SP: ............. . 80Hz - 10kHz (+8dB)
AUdIOLP: ..o 80Hz - 5kHz (+8dB)
FMAUGIO ...ooerreceereee e 20Hz - 20kHz (+3dB)
DATITECNICI

198-264 V
.45-65Hz

14”: 44W, 20": 53W
217" 65W, 25" 80W
Stand By: < 4W

. +10°C to +35°C
.20 -80 %

Tensione di alimentazione

Potenza assorbita

Dimensioni..........cccommermrceereenes 14": 392 x 398 x 407mm (W/H/D)
20/21": 510 x 505 x 482mm
25”: 580 x 573 x 460mm

PESO ...corrririirircnise s 14" 13kg, 20" 21kg

21" 23kg, 25": 32kg
260/170s, 100/100s (E180)
. >240 lines

Tempo di (ri-)avvolgimento

Audio SP: .. . 80Hz - 10kHz (+8dB)
Audio LP:... . 80Hz - 5kHz (+8dB)
FM Audio ... . 20Hz - 20kHz (+3dB)



r~

Safety instructions

« Safety regulations demand that the set be restored to its original
condition and that components identical with the original types be
used.

Safety components are marked by the symbol A

¢ All ICs and many other semi-conductors are susceptible to
electrostatic discharges (ESD). Careless handling during repair may
reduce life drastically. When repairing, make sure that you are
conneted with the same potential as the mass of the set via a wrist
wrap with resistance. Keep components and tools on the same
potential.

* A set to be repaired should always be connected to the mains viaa
suitable isolating transformer.

« Never replace any moduies or any other parts while the set is
switched on.

* Use plastic instead of metal alignment tools. This in order to prelude
short-circuit or to prevent a specific circuit from being rendered
unstable.

Remarks

» The direct voltages and oscillograms ought to be measured relative
to the set mass.

¢ The direct voltages and oscillograms mentioned in the diagrams
ought to be measured with a colour bar signal and the picture carrier
at 503.25 MHz (C25).

* The oscillograms and direct voltages have been measured in
RECORD or PLAY mode.

¢ The semiconductors, which are mentioned in the circuit diagram
and in the parts lists, are fully exchangeable per position with the
semiconductors in the set, irrespective of the type designation of
these semiconductors.

(@ Sicherheitshinweise

« Die Sicherheitsvorschriften erfordern es, daf3 sich das Gerat nach
der Reparatur in seinem originalen Zustand befindet und daB die zur
Reparatur benutzten Ersatzteile mit den Originalersatzteilen
identisch sind.

Sicherheits-Bauteile sind mit der Markierung A\ versehen.

¢ Alle IC’s und Halbleiter sind empfindlich gegen elektrostatische
Entladungen (ESD). Unvorschriftméssige Behandlung von
Halbleitern im Reparaturfall kann zur Zerstérung dieser Bauteile
oder zu einer drastischen Reduzierung der Lebensdauer fiihren.
Sorgen Sie dafiir, daB Sie sich im Reparaturfall iiber ein Armband mit
Widerstand auf dem gleichen Potential, wie die Masse des Gerétes
befinden. Alle Bauteile, Werkzeuge und Hilfsmittel sind auf das
gleiche Potential zu legen.

¢ Ein 2zu reparierendes Gerdt ist immer Uber einen
Trenntransformator an die Netzspannung anzuschlieBen,

* Bei eingeschaltetem Gerét dirfen keine Module oder sonstige
Einzelteile ausgetauscht werden.

* Zum Abgleich sind ausschlieBlich Kunststoffwerkzeuge zu
benutzen (keine Metallwerkzeuge verwenden). Dadurch wird
vermieden, daB ein KurzschluB entstehen kann oder eine Schaltung
instabil wird.

Anmerkungen

» Die Gleichspannung und Oszillogramme sind gegen Gerétemasse
zu messen.

* Die Gleichspannungen und Oszillogramme angefihrt in den
Schaltbildern sollen unter folgenden Bedingungen gemessen
werden: Farbbalkensignal, Bildtrager auf 503.25 MHz (C25)

» Die Oszillogramme und Gleichspannungen sind in RECORD oder
PLAY gemessen. Die in den Stucklisten aufgefiihrten Bauteile sind
positionsweise voll auswechselbar gegen die Bauteile in dem Gerét,
ungeachtet der etwaigen Typenbezeichungen.
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> Avertissements

¢ Les normes de sécurité exigent qu’aprés réparation, I'appareil soit
remis dans son état d’origine et que soient utilisées les piéces
détachées d'origine.

Les composants de sécurité sont marqués A

* Tous les circuits intégrés, ainsi que beaucoup d’autres semi-
conducteurs, sont sensibles aux décharges statiques (ESD). Leur
fongévité pourrait étre considérablement écourtée si aucune
précaution n'est prise pendant leur manipulation. Lors de
réparations, assurez vous de bien étre relié au méme potentiel que
la masse de I'appareil et enfilez un bracelet serti d’'une résistance de
sécurité. Veiller a ce que les composants ainsi que les outils que
vous utilisez soient également a ce potentiel.

* Veiller a toujours alimenter un appareil a réparer a travers un
transformateur d’'isolement.

* Ne jamais remplacer de modules ni d’autres composants quand
I'appareil est sous tension.

* Pour les réglages, utiliser des outils en plastique plutdt que des
instruments métalliques; ceci afin d’éviter les court-circuits et
d'exclure I'instabilité dans certains circuits.

Observations

» La mesure des tensions continues et des oscillogrammes doit se
faire par rapport a la masse de I'appareil.

¢ Les tensions continues et les oscillogrammes figurant sur les
schémas ont été relevés avec une mire de barre couleur modulée
sur 503.25 MHz (C25).

* Les oscillogrammes et les tensions sont mesurés en mode
ENREGISTREMENT ou LECTURE.

e Pour un repére donné, les composants indiqués dans la
nomenclature sont complétement interchangeablés avec ceux
montés dans l'appareil, et ce quelies que soient les indications de
type ou de désignation portées sur ces composants.

@ Veiligheidsinstructies

* Veiligheidsbepalingen vereisen, dat het apparaat in zijn
oorspronkelijke toestand wordt teruggebracht en dat onderdelen,
indentiek aan de oorspronkelijke, worden toegepast.

De veiligheidsonderdelen zijn aangeduid met het symbool A

e Alle IC’s en vele andere halfgeleiders zijn gevoelig voor
elektrostatische 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.

» Sluit een apparaat dat gerepareerd wordt altijd via een
scheidingstransformator aan op de netspanning.

» Verwissel nooit modules of andere onderdelen terwijl het apparaat
is ingeschakeld.

* Gebruik voor het afregelen plastic i.p.v metalen gereedschap. Dit
om mogelijke kortsluiting te voorkomen of een bepaalde schakeling
instabiel te maken.

Opmerkingen

¢ De gelijiksspanningen en oscillogrammen dienen gemeten te
worden ten opzichte van de apparaat aarde.

* De gelijksspanningen en oscillogrammen vermeld in de schema’s
dienen gemeten te worden met een kleurbalkensignaal
beelddraaggolf op 503.25 MHz (C25).

* De oscillogrammen en gelijksspanningen zijn in RECORD of PLAY
mode gemeten.

* De halfgeleiders, die in het pricipeschema en in de stuklijsten, zijn
vermeld, zijn per positie volledig uitwisselbaar met de halfgeleiders in
het apparaat, ongeacht de typeaanduiding op deze halfgeleiders.
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B. OPERATING INSTRUCTIONS

CONNECTING YOUR TV-VIDEO COMBI ...cocrreeeressessens 1-12
Connecting the €ables ... 1-12
Connecting a decoder or other equipment .............ccvveinienineniinininenns 1-12

INSTALLING YOUR TV-VIDEO COMBI ..

Initial installation ..........c.oooo e s
Allocating @ deCOTET ...........cccmmesiner s e iene
Manual TV channel search .....
Manual radio channel search .
SALEINItE TECRIVET .......cvtreeeieeeecireerererveeeescseesestrcesresessnessrnessrnaessrnressnnes
Automatic TV channel Search ......c.cccoveeeiiceinrecrinccrrer e
Channel Number Allocation ....
Delete a TV Channel ..............
Setting the 1anguage ...
Setting the COUNLTY ........cooceiiieiiircrerrc e
Setting the time and date .......c.ccvviiniiiicicic e

IMPORTANT NOTES FOR OPERATION ......cccccceiicnnuenee 1-15

SUMMARY OF USER GUIDE
User guide (OSD) ...t

TV SET FUNCTIONS. ......oicvcmrersnrasenssssensnssmsnannsessenssnnsenss 1-15

Selecting a TV programme ........ccovccmminmiininniin s essssesnneenns 1-15
Automatic volume control (AUTO VOLUME CON-
TROL) ettt e s 1-15

RADIO FUNCTIONS......... —

Selecting a radio channel
Searching a radio channel

PLAYBACK FUNCTIONS .....ccoccsemmeimmimsensennsinsasssnssensenss 1-16
Playing @ cassette ..........ccovvevrcciriiiint 1-16
Playing NTSC cassettes ...t 1-16
Tape position iINAICAtION ..........ccccovvieinircinc e 1-16

Searching for tape position with the picture (picture

SEAICN) L.eeiereeirieeteirt ettt e
Still picture
Searching for tape position without the picture (wind

AN TEWINA) <.eoiiiiieiieie et s
INStANt VIEW ..o e

Automatic search for a tape position (index search) ....

Picture interference.........c.ccooveeininiinic s

Cleaning the video heads ..............ccivoiv e,
MANUAL RECORDING ........ccoorrmveusersssnsenssmsesssssasensessans 117
Recording without automatic switch-off ...............ccceeiinninn. 1-17
Recording with automatic switch-off (OTR one-

(o1 Tot a T (=Yoo (o 1T ) U OTPITOIt 1-17
Protecting your reCordings .........ccccinrvrieeissnimansseseenee e 1-17
AUt0-asSemMbBIiNG .......cccovviiiiiiii 1-17
PROGRAMMED RECORDING (TIMER) ......coeueenessenees 1-18
‘VPS’ (Video Programming System) and ‘PDC’ (Pro-

gramme Delivery CONtrof) ..ot 1-18
Programming a recording (with ‘VIDEODIUS') ........ccccovvninniicnneinininnns 1-18
Programming a recording (without ‘VIDEOPIUS') ......ccccoouveciiniiiiiininnnn 1-18
How to check or change a TIMER ..........cccoocciniiniinccnnnceninenencennes 1-19
ADDITIONAL FUNCTIONS .....ccocommmmcncmirrsscnnscssensacssenss 119
How 10 read TELETEXT ....ccovvmirrcrrircmsnensissmsissenssssnsessesssnissnses 1-19
Changing the TV system .........c.ccccminmrnii e 1-19
Parental control............coccociiiii s 1-19
Switching the On-screen display (OSD) on or off .........ccceiviiincnnninnn. 1-20
Continuous playback ........cccceciiriiiiiinn s 1-20
Switch off function (SLEEPTIMER) .......ccccocniiiiinniinnnineeenenns 1-20
Switch on function (WAKE-UP TIMERY) .......ccccnnininnnvennccnnnnennn, 1-20



1-9

:

s B moys pue ade} ayidols of ”a.__:om_.“_:_uh-_“ [>115]
palaajas awwesboid ay) p1o2a1 0] :prodsy [@HIO/AHODTH |
Yum uoneulquiod uj yaaeas xapuj [ 4X30N |
Buuueas

paeAMIOLNIVEAYTd Buinp ‘puim premioy
"ABANVLS pue 401s buting :puim premuoy [ 4]

apeuw bBuiaq si Buipiooal-yanIL
e 8jlym 1daoaxa ‘ade) sy dojs o) :doyg/asned [ d0LS ]
Buiuueas asianal NIvgAV1d buunp
puimal AGANYLS Pue d0LS Buung : puimay [ ]

anassed papiodal e Aeyd o) : yoeqheld [« AVid]
Jaqunu awweliBoad snoinaid
3y} 199)as 0] :1aquinu dwweiboid snoirsig [drd]

}0 10 UG BUIN|OA By} Ya3mS 0] ‘o aum|op [Ik]
Wbu 10817 Joajag [= +]
Yya| J0sin) a8jag (= p]
awnjoa ay} alenbas o) :awnjop <> =L |
umop aulj 8uQ 10ajes [£d V]
dn auy auQ 393J3§ [A—d]
umop Jo dn Jaquinu

awweiboud e10ajas 0] :aqunu swweibosrd AV —/+ d

AIUa uLIUOI 10 810IS O] WIUOY)/3I0)S

nuaw ujew pua 10 dn |jea o] : nuayy [NNIN

HAWIL pawwesbold e 1eajd 10 Ja)e 03 40 Buiw
-weiboid YIW|L |enuew e axew o) ‘YJNIL [GHIWIL]

(4IN1L) Buipsosas pawwelh
-0ad Jead Jo Anue ise) 81ejep o) : alejaQ [HvI1I )

6 - 0 :suonnq saquiny [6-0]

uiebe uo yoyMms [IMm W.eje ayl salnuiw
UB) JOYY "WIBJE Byl Jo Youms o] wuely [d337S

40 1822nq Ayl Youms 0] “wiely [NO WEVTY |
40 10 uc o1pes a8y} yaums o] o1pey [NO 0IavH |
suone)s o1pes 1o} yaieas [HIHVIS 010V |

(43wl
Buipiooal pawwesboid e ydnusiu ‘uonouny

Nuaw 1dn.LIaju) 18s Yo YoXms o) : Jo youms [ AGOINVIS]
0 10 U0 1 X319731 youms o :1X313131 [ & 1XIEL]

|o1U09 3)0wWal ay|

33149 NI SNOLLINYLSNI ONI1VYH3IdO

GB



1-10

0LZAdYL

LZENYIL
'GZEAdYL "LYEADYL
‘0vEAdPL "0ZEADYL

sauoydpeay 198uuo0d 0] 19)90s sauoydpeay

saweboapia 10 1ap10oWed B 193UL0D 0] :19)30s Indul oapIp

1a)20s ndui o1pny _M_
anasses ayl 198l 401§ Bulinp pue adey ay; dojs o] :apassea 3oala ‘doyg/asney _H_
anassea pap:odal e Aejd o] : yoeqheld _M_
pajo9|as awwesboid ayy p102al 0] :prosay E
Butuueas piemioy HIygAvld Bunp ‘puim preasuoy AgaNvLS Pue dois Buung ;puim psemaoy _H_
Buiuueds 8s1aaal NIVEAY1d Bulnp ‘puimas AGANVLS Pue 401§ Buung : puimay “M_
awnjoa ay) aie|nbas o] :awnjop E
umop Jo dn sequinu awwesBoid Jaajas of : Jaqunu swwelboly E

(43W11) Buipiodas pawweiboud e ydnisaiun ‘vonauny e ydnuaiul ‘jo youms o] : Aqpuels

i8Iqissod 1ou e sBuIpI093I-YIWiL ‘UouMs samod SUL LM JJ0 195 3yl YIUMmS NOA UBYAA :aJemag

185 aU1 JO YIUMS 0] : YIUMS 19/M0g E

}3s 3y} Jo Juoi4

8|qeJ |elIae Y1 108UUs3 0] :Ja)dos indul [eLay

‘018 19pI093. 03PIA *13P0OIAP ‘JBAIDEI BYI||8)eS B 1IBUU0I 0] Jeyd0s uweds (113 |

)as ay} jo yoeg

GB



21PV210, 21PV320, 25PV720

Nat. Brand 20",
20PV220

RADIOLA

SHOWVIEW
PDC controlled HO

> @ OOCE @ OO O ™

Nat. Brand 14"

GB



"B} JoWWINS pue awi Jajum
o}paisnipe aq Ajjeanewoine |im ajep pue 330[) A
) <=+

J0[=Fp] suounq nuaw ayl yum Uo Lonauny ay) youms B
[E=d] o [FY]

SUONING NUBW Y} YIM IPOTD IxeWs, 3ulf 814130898 [1]

‘Ajjeanewoine
19S 34 ||Im alep pue su) ‘, TOd, Jaquinu swwelfoad yum
paJ03s SI ‘1 X313731 SHwsuen yoiym ‘suweibord At ey A

BId0T0

THYINS) BUIas ajep pue y90(9 onewoiny

* JaNI8231 B}1|[8JBS, UONIAS DY} pesl

asea|d ‘1an183a1 AYj|01es B PAIIALUO0I aARY NOA J| A
"UOI}93S 3XBU Y} U] paquISap se

J4 |[BISUI ISPLU NOA “18P0D3P B PB)IBULI0I BARY NOA | A

*8191duwI09 MOU S| UOKR||RISUI {eIMU} BY|
‘AQPUEIS 0] YOUMS ||IM 1G0T
030IA-AL 83 ‘=3=a, 3uy| 8y pauyuod aAey noh 1eyy [21]

‘uonng [N0] Yl Yum auy| 4oea wiuo)
"Aem awies ayl Ul s3=a, pue YIUOR, ' TeoX yay) []
"uonng 0] 8t yum wiyuo)  [oi]

'|0U03 3jou

-84 1noA uo[6-0] suonng Jaguinu ayi yum swn ays abueys
‘painbal Jj 1981102 S1 SWEL, sul ul JWIL 3 1 joay) [6]

ANEN ssexd
13TXH

SEX XooTo Fxews
8 e3ea
° Y uon
6661 awvax

961 swty

¥0TO 138

‘usaIos £)
ay)uo seadde [im @3eq,’ YIUOK, ' IeDX ‘owrL, [7]

"SaINUIW [BJBABS
8381 Lied SIY| PUNOJ UBAG AABY S|BULRYD AL ||B LN HEA

.

TONNOJd STANNWVHO
- ButyoITes

:119913s 8y} uo seadde
1 'SuUels yaiess jauueyds ] onewolny,
‘uonng [X0] ays ssaud
‘Iqwo?) 03dIA-AL 8Y1 01 |elIaE. S} PAlIBUUDT BAeY NOA J

jim aumad

‘uonng 0] 8y yim wiyuo)

| MEHLO, 193J8s ‘dn MOYS J0u S80p ANunoa siy |
uonng[A=d)
10[Fd V] 8yt yum aouapisal oA 4o Ajunod ay3jasjes [9]

"uonnq [Bi0] 8y} yuM wuo) E

uonnq[A=4] 10 [FI¥] oup
yum (as0) Aejdsip usasas-uo ayy 1o abenbue) ayy 108j8g _M_

'|0JUB) B10WAI BY} U
uonng [M0] auys yxm usa.s AL 8u uo ainald syt wuyuo) [€]

uawuedwod Aaneq ay) 9sof) _M_

"a1moid ay) ur umoys se )l ul salianeq ay) aoejd pue
|023u03 8)owal noA jo Juswpedwods Asaneq ayy dn uadg _H_

uonejeIsuI [eiIuy

"19PI0JWES 10 J3POIBP ‘18N B))||91ES B ‘FOUBISU) 104 18
-390s[TDX3] 8y3 033udwdinba |BUCHIPPE 198UUDD OS|E UBD NOA

yuawdinba Jayjo 1o Japosap e Bunaauuo?)

195 8y} Jo [aued apis Ya| ayl uo pa
-1200| SI[D] Youms 1amod ay] 18s 8y uo youms ases|d
‘WyBije j0u s133s ays Jo Juoy ay) e Wb pai ap sy Y

18208 ||BM 8y} 03Ul 8|qed sutew ay} yo Bnid ayy pasu|

alp oy Bn|d teuae ayy uasu)

HE E

'SAIIM OM] BY)
1an0 Aidwis jou - pea| ayy jo yieays ayy Jaao padwed s1 dub
p102 8yl 1ey; ulenad axew ‘1aa0d Bnjd ay) Butoe(das alojag

‘mo||aA-pue-uaaibi 10 uaaib painojod Jo $ joquiAs yues
Ajajes ayy Aq 10 3, 13113] aY) yum paysew s) yaym bnyd
3y} ) |BLIWIBY Yea Byl 0} SBUIM JaLlIa Jaeuu0d Jou og [9]

‘(34 Pa:n0j03 40 7, 13N13| B} YNM PAYJeW St YOIyMm
i@} 83 0} Pa1aBUU0D 84 ISNw 81im NMOYE 8ul [S]

IV Painojod Jo N, Ja1I8| syl Yum pasiew s|
Uorym [eUILLIS} AU 0} PBJOBULOI Bq Isnw Bam INTd 3yl [¥]

(1.).3A17, - NMOYE

(N} IVELNIN, -3N1g

:apoa Bumojoy ayy

U1IM 82URPIOITE Ul PRINOJ0I 818 PR3] SUIBLU AU Ut SAIIM 8y |
:Bnyd e j99uu0d 0) Moy

‘818YMas|a 183008

YE1 B 01U} pauasul 3q Y pinoys piezey 3aoys ajgissod
e ploae 0] paAoJisap aqisnw bnjd paisass ayy , ;910N A
"y§ ueyy sa1ealb aqou pinoys pseoq
UONQLISIP 3Y) 18 3sNy 3y1 ‘pasn s| asny e Jnoyum Bbnd e J) yg
O anjeA B aABY pINoYs sIYl ‘asny e sureluoa bnid sulew ay
-goeid sy w pany bnyd syeirdosdde ue pue Jjo Ina aq
PINOYS U ‘SI8[IN0 18 20S INOA 10} 81qeuns jou si Gnjd pauy sy

1802 8sny eyl iyey [€]

‘adA) panosdde |Sg
10"y I'S'V 'VG Z9ELSE © 80 PINOYS yaIym asny mau x4 [Z]

‘asny pue 1aa0d asny anoway [1]

:smojjoy se paadoad Bnyd jo adA siyl ut asny e abueya o Bmyd
dwy g1 papinow paroidde ue yum pany s1 smesedde siyp

sa|qeo ay) funosauuos

wopbury payun ay) 10§ Juepoduy

1-12

19IN0J 03AIA-ALHNOA ONITIVLISNE ¢

19IN0J 03dIA-AL HNOA INILIINNOD

GB



1-13

‘piemuo
| Jaquinu swwesBoid wouy paiols aq |Im S|auuBRyd A]

{waysAs
Buium aewoyne) S|y uonejjelsu| |guuey) dnewoiny A

" yo1eag |auueyy

Al |enuUER, UONIAS BU Ul PAQLIISAP Se poyaw ayy Buisn
11103 yaueas ues noA ‘jauueyd A] & Ajpuapijouued |y, 4|
‘pIemuo

*J|9SH 18AI8381 3] UC JoAIdaL AlIljales 8yl Aq paAIadal

84 0 S{3ULBYI Y} 129[as 0} BARY [|IM NOA "UONNG [AV—/F4d]
8Y1 yUMm T E, Jaquinu |auURY3 81319395 ‘SIY1 0p O

'[TIx3] 19208 UeOS

8y} BIA 13A19081 8)1]|81ES S} WO S|SUUBYD BAIB2AI URD NOA

| Jaquinu awweJBoid woiy pasols aq |jIm S| Y3 AL
‘Ajjleanewoine
L1V, Yum sjauueys A ||e1sul pue aziuboaal [im1as siy|
'uaa19s ay) uo readde |im )1 198(8S
0] MOY pUE P2J3JJ0 UOQE||EISUS 31 IN0GEe UOHRULIOH)
* 1V, yum Ajleanewolne sjauueyd A |[eisul o} ANjiqis
-sod ayj 18)j0 s131SEIpR0I] JO S3tUBdWOD 3|ged A0S
:uone||eIsu| [suuey) INeWoIny A
" 40JBas [8UUBYD A| |ENUB, UORIAS
8y] Ul peas Ued NOA ‘A{jeNuBL (BULBLD A] € 10} Y21B8S 0} MOH

‘uaauas ayy uo ieadde jm Apeasx saoas
—o3ny, ‘a1a|dwo s| yaleas jauveyd Aj sy usypm [§]

TANNOd STANNWVHD
- - -Buryozwes

ST CNTEICEN
Jauueys AL onewony, ay| ‘uonnq[ €= +] 8y} ssald

“uoung [X=1]
10[FdV] a8y yum @x03Is03nVY, 3uUl| 3y} 193[9S

“uoing [« F] 841 Yim wiyuod pue uonnq[a—d]
10[FdV] ayi yum uorleTTE®ISUI, 3U)| 9y} 123[8S

N B ©

“Jeadde fjim nuaw
ulew 8y | j0u0d 3j0wWal 8y} ue uoung [ANIN] ayissald 1]

‘AO[3( SUONINISY] 3L} MO||0} LBY}
‘wielie yoIess [BUUBYI AL INELIOINE BY) LIES O} JUeM NOA §f
"Sjoutieyd AL J[e 40§ 42J8as ([ 1qwo] IAIA-AL MOA

1191638 [auueno p] onewomy

19M13231 3)(|9)es

‘uonnq [NNIW] 8ys ssaud ‘pus o)

E das 1e uiebe ueys
‘s[auueyd olpel JayLNy Joj Y2Jeas o] Juem NoA §| A

"|uuey2 olpe ay) a101s o3 uonng [¥0] ayi ssaid [9]

‘uonng (= #] o= ]
8y 6uisn ’,zo, 68 Juem noA sequinu swwe.d
-01d ay1109j9s TSquUINU sumrexBboxd, aull syiu| [§]

‘yaieas [auueys ay)
uels o3 uonng [«F= +] 8y ssaid ‘a210yd 1noA jo
Jauueya oipes ayy Jo Asuanbaay syy mouy 3, uop noA g A

*[60] suonng ubip
| e)ep ay] Jajus ued noA
‘[auueyo o1pes palisap ayl jo Aauanbay) ayy mouy noA J _M_

a3yl yum Louenbexg 3

ONTW ssead
t3TXE

Tequmu suwezboxa

z0
v €T fousnbaig

TYOLS 0IaWY

"uonnq [« ] 8y yum wiijuoo pue uopnq[a=d]
10[FdV] ayp yum Dx03s OTPRA, dul| 3y 103dS [£]

‘uopnG [ 4= F] 3y yum uuod pue uonng [a—d]
10[FdV] ay) yum uoTIRTTRISUL, Ul 3Y1108jeS [Z]

'sieadde nusw uiew ay) "uounq [NIA] ayi ssaid [1]

21e3s [aUURYI OIpel [enUB

“uonnq [NZA] ay) ssaud ‘pus o [ol]

‘[5]dais 18 uiebe
HeIS 'S|aUUBRYI A] JBYLIN 10} YIIRAS 0} JUBM NOA J| A

‘[euueya AL ayy aso1s o) uopng 0] ayrssaid 6]

'SwaisAs A -9{qea yum a1mowd syl uo sadLis ale alay)
uaym 'B's ‘saseo je1oads ul [njasn pue Aiessadau Ajuo
sI Buiuny-as siy ) quenodwy ‘6umas jauueys A anewoine
ay) Asea uea noA uopng[ = +] 10 [== & sy yum
BuTtuny SuTd, 3ul| 8411098

‘Bumes |auueyd A1 anewolne ay) abueys oyuemnoAy [8]

‘sseadde
-SIp 10SIN2 BYY [nun uonnq [ «E= ¥] syi Buissaid deay [
‘Aem awes ay] ul Jajoeseyd
1Xau 81} 108|3g "uonnq A —=d] ayiJo[FIV] syl yum
Jajaeseyd ay abuey) vonng [« +] sy o[ == »]
ay1 yum abueyd o1 juem noA sajoeleyd ayposes [
‘ATPS SweN, aul| Ul UOHNG [« +]
ay) ssaud ‘aweu jauueyds AJ ay) abueys o] Juem noA Jy
uopnq [ #] Jo[=p]
ay) buisn *, Tod, 68 Juem noA Jaquinu awwestb
-04d 3y1198)9s Foqunu sumrexBoxg, aul| ayiul [9]

'2Jeas jauueys ayy uejs
0} uonnq[ <= +] ay1 ssaid ‘ad10yd InoA jo jauueyd
AL 841 Jo jauueyd 10 Asuanbaiy ayy mouy 3,uop noA § A
*[6-0] suonng ubitp sy
yum goxess, aul Ui elep syl 4alus ued noA ‘jauueyo
AL paisap ay1 Jo |auueya 1o Asusnbay ayg mouy noAy| [S]

|suuey? |etaads [ HO O,
|suueys L HO,
Aousnbayy:, - 0Oz,
:10) Aeyd
-sip 8y} 199|9s ' Aousnbexg/touueyd aul| ay) uj _M_

nNaW ssexd

1k
430 aspoosq
104 Tequnu sumewxHoxa
%% ATP® wureN
— e Butuny @uTa
SZT yozeas

o9 Iv¥4 welsis AL

*00MeL Kouenbez/Teuvey)

ZYOLS TUANVH

‘uonng (€= +] 2y} Yum wiyuod pue uonnq[A—=d]
10[FdV] ayrym 2x03s Tenuey, au) oy 19sjes [€]

‘uong (4= +] 8y} YuM Wiyuod pue uonng[a—=d]
10[FdV] 8y} yum UOTIBTTRISUT, 8U| oY1 1032 [Z]

“Jeadde [im nuaw
UfBW By "|01U09 310WaJ 8y uo uonnq [iNIW] sy sseid [1]

'SjauURYD AU} }8S O} POLIALL jeNULWI SIL} SN ‘8SED Jey)
uj ‘(s|auueyd A papoa ‘6'a) spauueyd A] 8YL JO ||B puly 0} 8)ge
20 10U AeWw Y21BAS [BUUBYD A| INBWOINY, B} SBSEI LIRS U]

ya4eas jauueyd Aj jenuepy

‘Jauueyd A] SIy) 0} PeleIO|je UBAG MOU SBY JBPOIABP INOA
‘uonng [ON3W] ay) ssaid ‘pua o]
‘uonng [M0] ays yum wiyuo)

w0
PayIUMS 8q ||IM UCHIUNY B} * 230, 193]9S NOA UBYA “U0}
Ng[«= F] 10[=F=p] ayiyum MO, uopauny 1osjes [9]

ONAW ssexd

t3TXE

&40 zepoosa

104 Tequmu sumrezboxg

a3 aTPe suen
—_———  Butuna suta
szT yoawes

2a IYg weasks AL

*n0TLA Kousnbezg/Teuneys

DIOLS TENNYR

‘uonng[A=4d]
10[FdV¥] ay3 yum ToPoD=q, aul| 8y} 108185

‘uoling [« ¥] 8yt Yim unyuod pue uoung[a—4d]
J0[FdV] ayi yum 23035 TENnUTK, Il 3y} }08]9S

‘uonnq [« #] 3y Yum wuyuod pue uoing[A—4]
J0[FdV] 8yl yum UoTIBTTRISUT, 3UI| 34119338

“Jeadde |(1m nusw
ulew sy} "j0Ju09 ajowal sy uo uonnq[ANIW] 8yl ssaid

B B & R

1043U0 ajow
-aJ ay) uo [6-0] suonNg Jaquinu auyy Jo 1Iqwo?) OIAIA-AL

ayl uo suonnq[ =»] 10[ €= +] ay1 yum saposap
3y} 3SN 0} YSIM NOA YIIYM uD [Buueyd AL 31 asooy) [T]

'yalem o) juem noA awwesBoid A| ayr 10j pajeanae aq
Afleonewoine |m 1apoasp palaauuod ayl ‘uonouny Buimojjoy
8UIYBM 1qWo3) 03AIA-AL INOA 01 (13]qWEIISAP) 18p0IBP

€ 4INS 133UL03 LRI NOA 1BP0O3P E 3SN NOA Usym yaem Ajuc
uea noA 1Byl 'S|BULBYD | PSPOI PUAS ||IM SUOLEIS A| WIS

1apoaap e Guneosoy|y




1-14

‘uonng [IN3AW] 8y3 ssasd ‘pus o] m_

‘uonng 0] ay1 yum Anua yoes wiyuo) "uonunq A =d]
10[FdV] yum spjey Aius ussmiag 4a}Ims ued nop
‘Aem BWeES 38U} Ul @3B, pue UIUOKW, ' ITeSX, )I3Y) _M._

"|0JJU0D BJ0WAL Bu UO SUONNG [ET] BUYI YUM Bw 3y}
abueyo aseajd ‘paainbai jf - SwrEE, aul u swi sy ey [€]

oNaw ssead
EER 2554

sER AdoTo 3xewWs
8 e3ea

9 YIUIOW
6661 TRz
9€:6T smTy

HOTD 135

‘'uonng (A= +] 8y} Y3M WIuod pue uoung[A=d]
JO[FdV] 8yl yum X20T2 398, aul| 31 103|ag E

-1eadde [jim nuaw
UIBW 8] "J0J3U0D 8J0WAI AY} U0 UoNNg [INIW] 8Y3 ssald _H_

ajep pue awm ay) fuipas

~

‘uonng [INGA] ayy ssaud ‘pua of [€]
“uopnq 0] ay yum uayuog [¥]

" MIHIO,
199]8s ‘dn moys 1,usaop Aunod INoA J| “uonnq[A=d]
10[FdW] ou yum ui aie noA Anunoa ayijosjes [€]

‘uopng
[50] eys yum wiyuod pue XEINAOD, 8ulj 8431398185 [2]

“Jeadde |im nuaw
uBW By ] 043u02 830wWal 8y} uo uounq [ANGA] auissald [1]

*AIunod aus ||gIsul
1snu noA ‘Anuno anoA oy sbumas syivads ayy dn |jes o]

‘uonng [IN3A] 2y} ssaid ‘pus o]

‘uouNng [M0] 8Yy3 LM WiyuoI pue
uonng A =d] 1o[FdV] ay1 yum abenbuej inoA 1osjag

‘uonnq[ 4~ +]

B} YUM ULILIOD pue FDOYADNYTI, 3Ui| 8y} 103195

‘uoping (4= F] 8y} y3m ulyuod pue uonng[ A =d}
10[FdV] 8y) ypm uoTICTTEISUT, JUl| 8Y) 103198

eadde im nuaw
ulew ay) ‘|0Ju09 3j0Wwal ay) uo uonng [INIW] 8yl ssaad

H B B @ @&

'(aS0) Aedsip uaaias-uo ayy Joj abenbuej 8y)198|8s uLd NOA

abenbue| ayy buyog

‘sjpuueys Al
paunbas ayy e paiajep aney noA jpun ‘[¥] deis jeedey [S]

‘uonq 0] ayy ssaud
pue a}a]ap 03 JUBM NOA [aUUBYD A| BY1138[8S .E
10[ == »] '[a=4d] ‘[FdV] suennq nuew ayyyum [¥]

Mo ssoxd nNaW ssead

3 Txd

22D 90 ZZZ €0

Q99 SO KKK zo

eee pQ XXX 10
STANNYHD 1¥0S

‘(4= 4] uoung
nuaw ay) yim uuod pue [A=4d] to[FdV¥] suonngq
nuaW sy} yum STSUURYS 3IxOS, aull a1aes [€]

‘[ 4= +] uonnq
nuaw eyl YIIM wyuod pue[A=d] 10[FdV] suonnq
NUBW 33 YyM UOTITTT®ISUL, 3u| 3y} 10sjes [Z]

's1eadde nuaw uew ay) ‘uonnq [ANIW] 8yl ssaigd _H_

'siauueys A | pasnnbai ay jje o} 1agwnu swweiboid
© pajeao||e aney noA jun[§] oi[t] sdais1eadey [9]

‘uonnq 0]

ay) ssaJd pue jBUUBYD A SIY} 0 31R30||B 0} YSIM NOA

Jaqunu awwesbosd ayl 0} jauueyd AL 8 YIys ‘[« +]
10[==»] ‘[A=<] '[Fd¥] suonnq nuaw ays yum [S]

‘uonnq 0] sy ssa.d pue Jaqunu swweiboid e sjeaojje
03 3ueM NOA Yaiym 0} |duueyd A 8Y3198|es ‘[« +]
10[== ] '[a=d] '[FdV¥] suonng nusw ayi yum E

¥o ssoaaxd NNIW ssaxd

iaTxm
290 90 zzz £o
aqq s0 K&K zo
eee ) xax 10
STANNYHD Id0S

‘[«=+] uonnq
NUALW 8} YUM WIU03 pue[[A=d] J0[FJ V] suonung
nUBW 8y} YUm  STISuUUeRYD ITOS, dulj 3Y}1333g [£]

‘(47 %] uonng
nuaw 3y} YIim wiljuod pue[ A =d] Jo[+dV] suonnq
nUBW By} YUM BOTARTT®ISUL, 3uj| a3 108(8S [Z]

‘sJeadde nuaw ulew ay| ‘uonng[INIW] 8y ssdid E

|suuey?) AL e 3131aq

uoneIo||y JI3qWNN [uuey)




1-156

‘paniwIsues) a1e s10ds [Bl08WIWOD USLM BWN|OA AL Ut
Bueya uappns 1L 3] *|OJ3UOD BWN{OA JnewoIne
8y1 81BAIDR 0)'," IUOD SWMTOA ©INY, U0 YIUMS []

{T04INOJ
JNNTOA 01NY) |01U0I SWINJOA INEWOINY
‘uonnq [« +] 8y yum wiyuod

pue uonnqA=d] J0[FdV] ayiyum  TT®O2u
dad, aul| ay)193(as ‘sbumas piepuels ayi dn ((es o) A

‘uolng [0] 8yl yum ULIUOS pue uoy
-Ing[CA=d] 10[FdV] 8y} yum  TeuosIag, aul|
ay110a|as ‘Bumas piepuels e se Bugias siy al0ls of A
‘uounq [« +] J0[=C>»] ay) yum 1sije pue uo)
-Ing[[A=4d] Jo[Fd¥] ayl yum au| paainbas ay1 193185 E

oNzER ssexd
raTxm

-3oxd se exoas
SAX '3uco euntoa o3any
— sumyoa

17899y dd

aNnos

‘uonnq 0] 8yl ynm wiyuod pue[ A =4J] Jo
[+dV] suolng nusw syl yum , TeucsIad, aul|
ayl1o8|as ‘bumas piepuels e se Bumas siyl a10is o} A

K= ]

1o[ == »] suounq nuaw 3y} yum Jelje pue[ A —d|
10+ dV] suounq nuaw ayl yum aul| palinbal ay110ajag E

nNaEW sseaxd
EES 2

--3ead sw sro3S

m————— asezzuon
|| u:o.aou

ssauyybTIg

TOLOId

4~ +

uonNg NUBW BY) YIM WIUd pue[A—=d] Jo[+d V]
SUONING NUBW BY) UM ,PTNIDTA, Bul| Y1 199198 [Z]

'sieadde nuaw uiew ay) "uonng[ANIA] 3yl ssald _H_

‘uonng [ A= ] 8y} YIm WiIyuod pue uo}
nq[a=d] 10[Fd V] 3y1yum punos, aul| 8y} 19335 [H]

‘sieadde nuaw ujew ay) "uoung [INIW] 31 ssald B

sbuipas punog

‘[3n8] swnjoa jeuiblio sy

e uImal (jm punos ayy ‘uiefe uonng k] 8yl ssaud noA uaym
"lou03 3j0wai ay) uo uoung ] sy ssaud ‘(jjea auoydajey

e Buunp 6°9) Ajuesodwa) punos ay ainw 03 Juem noA J
“uonng [ =A== au1 YIIM |3A3] WN|OA Y} [0LUOD UED NOA

sbumas aimoig

1aquinu awwelBoid paoajes ays
01 YOUMS [|Im 1quo] 0FAIA-AL 843 puoss | Jayy
‘uonnq [AV—/4d]
ay) yum [auueya A paanbai ayiioajag 2]
"u88.Ias 8yl uo sieadde 1s1| [auueYyd AL BY] ‘SpUO
-09s 7 UBY} 810w 10§ uonNng AV —/+d] 8yl ssaid _H_
‘]auueyd Al
paJinbas ay jo saquinu awwesBboad ayy mouy 3,uop noA A
‘|6Au0d

ajowai ay) uo[6-0] suonnq ubip ays yum 1o uonnq AV —/+4]
8y} yum (sequinu awweiboid=) jauueyd Al pasinbai ay)139|ag

|onuod awnjop

awweibosd p] e Bunoajag

SNOILONNd 13SAL ¥

-apassed e ul bumind Aq Jo suoy
-nq[66] ays ‘uonng [WJOIS] aY1 yum uo yoyms ued nox [}
.SNDILONM TYNDILIQQY. #erdey)

aNaw ssead
aTx™

Ketdstqg
oz T0I3U0D TeJUBIRG

d0Las

‘uonng nuaw [NTW] 84 YIAA :nUSW By} 350} 0
'uonnq 0] 8yl YA :Wuod 10 aAeS 0

‘uonnq [ANIA] 3Y3 LA :|aoued o}
uonng[4E=+] 0[]

.SNOILINME 138 AL, evdey)

_
_

ONEW seexd
aTxE

‘uopng [« +] {0[=F»] 8yl YU :aul| e J23jas o)

a

O

0O

'[6:0] 8w yum :uonoaas inok abueys 1o 18w 0] [
a

‘uonng [INIA] ays yupA nuaw sy dn rea oy [

-3eoxd 8w SI03S

—————— sseudawvys
J— aszrIucd 'u98.3s a1 Jo woyoq ayy buoje suyf djay e w
_— ssaujybrag paAe|dsip ase suonouny uoung ulew ayj -abied siyy vo snuaw

8y} Jo Alewwns e s1 a1ay] -annbas noA sbumas ay asooys
U311 Ued NOA "UBAIIS UOISIAG|A) BY) UO NUBW B JO WO} aY}
Ul SUOROUNy SNoLeA 8y} smoys (Ae|dsip usalas-ug) aso @yl

{@soyopmb 13sny

LI

SNOILINNG XIVEAY, adey)

B

ANEH ssexd ONTH ssoad

IITXT 13TXF

IDOY N ButureTd UoTIRTIRISUL
Buryoezy sder

oLav we3lsds oBPTA dnass
IO¥ N Le1d 3wveden punosg
as peads adeg 8IM3014

qavL (NTH NIV

“181deyd ajeudoidde ayy ul punoj aq UBD YIB3 UD S|IRIAP B0 "SUOLIUNS BUIMO||0) BY) S1340 NUBW S0 auL

30IN9 43SN 40 AYYWINNS

NOILVH3IdO 404 SI10N INVI4HOdNI €

GB



‘Aeid 03 youms Ajjesnewoine
1M “yiew 8p02 Bu3 spul 1quiad 0ICIA-AL 2y uaum [Z]

JBW 8poa SNoIA
-a1d ay} 404 uolng [ ] 8y} 40 YBW 3P0 IXAU Y1 108|
-as 0} Uopng [<F4] oy ssald ‘uonng [N ayrssalg [1]

‘ade) Y} uo apod Xapul ue
B1LIM (M 1GWOY 0FAIA-AL @Y} ‘Buipiodal yoea Jo ues sy Iy

o1eas
Xapui] uonisod ade) e 10} yoieas Jnewony

“PUIM 10 PUIMB) 03 DBQ YIUMS Aj|edNjeWOINe
1M 1gwog 0IAIA-AL 8y} ‘uonng ays aseajas no uayp, [2]

"yo1eas ain)did 03 YIUMS [JIm NOA ‘puimal 1o puim bul
-inp uonng (puim) <] 10 (puimal) ] ay1 pjoy noA 4 _H_

‘PUIMBI PUB PUIM
Buunp yaJeas a1n)aid 03 Y9UMS UeD NOA UOHIUNY SIYY YA

MB3IA Juesu

‘uonng (4015 ] ayi ssaud ‘aanaid uensd e e dois o) _M_
“uonnq (pJemuoy) [« 10 (8s13n81) [pI>] 8yl ssald E
‘uonng [W401S | 3y yim adey ayy doig _H_

PUIAAG] pue puim) aImol

ay} JnoyIim uonisoed adey 10} bulyoIeag

*dals auo uo arow
m a1moid ay) ‘urebe [PHTIIS| sseud noA awy yoeg [z]

'uaeIds Ay}
uo Jeadde |jim a1njoid ||Bs v "uonng (TS ] ay3 ssaid _H_

ampid NS

‘punos ou aq |jim asay) pue poob os
aqjou Aew Ayfenb asmaid ays ‘yoaeas aimoaid Buung A

‘uonng [wAV1d] 8y ssaud ‘a1maid ujenad eje doys o} E

'Salul} [eJ9AAS JO 8DUO UONNg (pJemiof) [<d]
Jo (as18A8)) [B>] 8yy ssaud ‘BuiAeid s enassed e a|Ium _H_

Jaleas ainjal

a1maid ay) yium uolisod ade] ioj buiydieag

‘uonnq 0] ay3 yam wauo) E

“ade} ay} uo 33| aL 3y} 23Y3 0} IFST
SWTL 10 ‘PIsn awf 3yl §38yd 0} POSN SWTL,

108|8s [«FZ +] J0[=F= »] suonung nuaw ay Yim

‘[&=4d] 10 +dV¥] suonng
nuaw ay) yum xe3unoo ade], sulj 8y} 103|8S

‘uonng [30] oy yum wiyuod pue [A=4]
10[FIV] suonng nuaus ay) yum oded, au| ay}1a8|ag

‘uopnq[ANIW] ay: ssad ‘yoeqhe|d Buuing

SMOJ|0)
se paaooud ‘Aejdsip uomisod ade) jo adA) ay) abueyo oy

‘uonisod ade) Juaiina ayy Aejdsip o1 uonng [N0] 8y ssaid

AA HE B =

uonesipu uomsod ade)

‘apassed JS 1N ue buiAe|d ae noA ajiym ajqissod
s ‘a|dwexa Joj} sainjeay |e1oads awog A

‘(sanasses ueapawy
‘ajdwexa J0o§) pIEpuBIS JSEN BY} Ut JOPI0IAI OIPIA 1BLIOUE UO
papiodal uaaq aaey Jey) sanasses Aejd ued noA18s SIYY YA

$a)assed (g1 buikerd

Jamod Bunsem spioae
pue anassed ayl1oajoud 0y sdjay siyj ‘yosess
aimaid ‘aimotd s ‘asned ‘a|dutexa 40y 8jiym

€ 1214& A[[2OHBWOINE JJO YOIUMS SUCHIUN| A0S A
*,30U8
-Japaquy asmand Bugeulun, peas ases|d "aulyaew
oA u1ney e jou si siyy "Aljend punos Jood

10 31maid J00d e aaBY ABw SBIBSSED PalY 3WOS A

‘uonng W] 8yl ssaud ‘'apsssed sy 10afa o _M_
‘uopng [WJ0I5 | 8y ssaud ‘dois o [€]

‘uonng[wAvid] sy ssaid [z]

J0]s 81395SBD ay) o) suasses eIng [T1]

anasses e buikejd

1-16

SNOILINNI XIVEAVId 79

‘Aejdstp au uo 01 Bujuaisy
aJe noA [auueyd oypes sy} Jo Asuanbau) ay) 89S im noj
‘o1pey a3 03 bulusysy) ase noA ajiym uonnq [X0] ayrssald [

Aouanbayy ay) huimoyg

‘|auuey ofpes 1xau 8y 1o} yoseas o} [F] dets eadey [Z]

‘jouuey?
Olpel JxauU 313 10} Y3.BAS ||iM 1GWO] 0IQIA-AL BYL A
“uonnq [HJBV3S 0idve] auissaid [1]

‘olpe. ayy 03 Buiuaysij a1e NoA 3|Iym ‘paJols
U39G 10U 3ARY 1By} S{BUURYD OIPEJ B 10} Y2IEAS UED NOA

|auueyd oipes e buyaieag

"|03U02 8)0Wal 8y} uo [60] suoung u6Ip syl yum Jo
uonng [AV-=/F4d] 8yl yum [auueya oipes pasinbai syioa(ag

|auueya oipel e funaajag

‘uopng [NDDIOVE] 3y Yim ojpel 8y uo Youms

SNOILINN4 Oldvd 'S

GB



1-17

‘uonnq [MN3W] ays ssaid ‘pua oy E
"uounqg 0] 8yl yum wiyuo) _M_

‘pa13alas aq Ajeagewolne
m paads Buipiooal 1981109 sy “yoeqhe)d Jo4 A

‘(%1.) paads Buipsodal jiey 1e Buipiodas
uaym paloajje Ajasianpe aq jum Aujenb asmoud ay) A
‘paads Buipiooal euiou = Aejd piepuels ;. as,
“(awn Buipiosas
8|qnop) paads Buipioaau jjey = Aeg buoy : aT, A
“uonng (S
10[ == »] 8y1 yum paads Buipiodal pasinbas ay1 19388 _M_

‘uoyng [4E= ] a3 yum wiuod pue ‘uopng[aA=4

‘uong [BVITY ] 8y} ssaid ‘uchewIouI SIy} [39ued 0] A

‘Buipi0dal au jo yibua| 1o awi

pua pauIsap ayl smoys 1quey 0IQIA-AL 3u uo Aejdsip
ayy jnun uiefe pue uiebe uonng [@E10/qU0I3H] Y3 SSald
'|0J3U02 8}0WaI AY) UO Uy [@YLO/TE0I] aY) SSald

‘PA0334 0} Juem noA Jaquinu
awweabosd 8yllo9jas oyuonnqg| AV —/4d| ay1asn

"aUjoeW BY} Ul APASSBI B INg

N &

0

10[FdV] sypyum posds odex, au syl 19es [£]

‘uonnq [« ¥] 941 YUM Wiyuod pue ‘uoy
-nq[A=d] 10[FdV¥] ayp yum =des, aulj ay11oepes [z]

's1eadde nuaw ulew 8y ‘uonnq [INIW] ay) ssaid E

"8a]1asseI (IN0Y-INoy) OtZ3, Ue U0 SIN0Y-Inoy
Jo pealsul sunoy-1ybia ‘a|dwexa 10§ *p102al 0} 3ygissod
1 sayeuw siy| “Jjey Aq paads Buiproaas ayy aanpas ued noy

{d110 4s) paads buipiooas ayy bunoajag

'|0J1u02 8l0wal 3y uo uonnq [@YI0/a80734
a1 Buissaid Aq jensn se Buipi02as pels Mop _M_

‘uaa1os A| ay1 uo Jeadde
‘uonng [Wd0IS] ayy Burssesd Aq anasses ayy doyg [Z]

M @sneg,

‘ade) ay} uo uowsod
1081109 811 10} Y24eas ‘BuiAejd s1 apassed ayl ajiyp E

‘wayy
u3amiaqg asueqnsip aimoid Jofew Aue Jnoyym sbuipiodss
|enpiapu) utof 01 uonouny Bul|quiasse-0Ne ay) asn Ued Noj

Buijquasse-oiny

461t ayy 01 qey [e1oads ayl api|s Jo adel Ayans yum uiebe

deb ay3 (eas ueo noA ‘Buipiosal snoA 108104d 0] Juem 1abuoj ou
noA §i ‘18187 "Ya| 8L 0} gel [B1dads Sy} 8PIIS JO JBALIPMBIIS B
YUIM 8)39SSED B} JO 3PIS MOJIBU 81 UO ge] [e1dads Bl 3A0Wa)
‘Buspiooas Juepodun ue 318jap Ajjeluapiaae J uop noA Jey) o

(fuipro9ai-yonoy-auo
H10) Ho-yaums onewoyne ym Guiproaay

'uoy
-INQ[@AGONVIS] ay) ssaud ‘Uaaias ayy Jo YIums o) A
‘awwelboid

U8.uN3 8y} yazem Ajuo uea noA buipiosal e buung A
‘uoyng [W40IS] ays yum buipioosal doig

19u109 03GIA-AL 8y} uo 10 [0J3U0D B)0WaI
8} o uonng [@H10/080934] L3 ssaud ‘Buipiodalpels o)

"(18490s Leds [TIX3 ] BY BIA) SBIINOS |RUIAIXS WOLY
Butpiooau Joj papiaoud st , T, 1aquinu awweibolyd A

*,10d, ‘8|dutexa 10} ‘pJ03J 0} JUBM NOA JBQUINY
awuwrefoid ay) 198|as 0} uoNNq AV —/+ d] 3y} as)

‘9l1assed e yasy|

4
®

HO-youms anjewone noyim buipiosay

sfuipi0oai 1noA Bunoajosy

' Jan1a08. ay(ja1es e wouy Buipiodsl
311BWOINY, PAHUA UOIBS 1) PEAI 13AI031 Y|jales B
Aq Ajleanewoine pajjoiuoa aq o} Buip1odal e Juem noA j|

* JO-yayms anewolne

yum Buipioaay, :uonoas ayy peas ‘Ajeanewoine paddols
3 aaey Ing Ajjenuew Buipaosal e Lels 01 JUBM NOA §|

* J0-YouMms anewoine noyum buipioaay, :uonaas ayy
peaJ ‘Ajjenuew Suipiodal e dois pue Ue)s 0) JUeM NoA §|

O

O

O

(umoys Huraq Aguauina awusesboid e ‘sjdwexa
103} Buipaoaal snoauejuods e ayew 0} Buipioday [enuep, asf

INIGH0934 TYNNVIN

'L

‘uoyng [INIA] 8w ssaid uayy
pue sieaddesip abessaut ayl [yun ‘spuodas maj e uepn

‘uaalas
8y} uo sseadde ONINVETO, uonng 0] sy} ssaid

‘[A=d] s0[FdV]

SUONING NUAW 3y Yim BuTuesTd, 3Ul| 9Y}193|35

‘'uoung [« +] ay1 yum wiyuod pue[a—d]
10[FJV] suonng nusw ay) yum 2der, au) 8y} 138]3g

B B B B

‘uonnq[NIW] ay) ssatd “yoegheyd Buung

'speay 0apIA Yl uea|d pinoys NoA ‘aNasses
e Aejd noA uaym uaeids ayy uo Jeadde saul|jeuozuoy J|

speay oapia ay buiuea|

‘sayiasses Ayjenb jood yyum 1naoo
1S ABW 39U3Japalu 1BY) ‘18ABMOY ‘BI0U BSEeald A

‘uonng [ONIW] ay3 ssaid ‘pua oy

‘uonng 0] 8y yum wiyuo)

‘3584 sy 1e s) Aljenb
a1n101d sy (nun uonng [« +] 10[ == »] ay1 pjoy

‘uoynq
[A=d] 10[F4V] ayi yum T3 3 T, 3U1| 341 193J3S

‘uoung (€= +] 9yl yum uuyuod pue[a—d]
10 uonnq[ £4V] 8yl yum Sder, sui| 8y} 19395

‘uopng [AN3R] 8y ssaxd ‘aimaid s Buung

HE B E B B

:SM04|0j Se ainjoid
1S ay1 aaoidus uea noA ‘AjjednIan salelgIA 31n301d ||IS 8l §|

amjal

"a113sSED 9Y) AAOWAL NOA [RUN
utewss |jim Bumas sty uonng [INIW] ays ssaid ‘pua o)

‘uolnq [X0] 2y yum waguo)

‘1594 s1 je s1 Ayjenb yoeqAeld
3yl jnun [« ] 20[=C=»] suonnq nuaui sy} pjoy

‘[4=4] 10[FdY¥]

suonNq NUaW syl YUIm Bu DRI, BUl| BY; 199[aS

"uonng [« +] ays yum wiyuod pue[a—=d]
Jo[#dV] suonng nuaw sy} yum oded, aul| ay)19a|8s

“uoRng [TN3W] ays ssaud “yoeqAeld Buung

1S BuTinp buppaei]

'SUCN3NIISUI 38y} mo|jo} aseayd
‘anassed e Aejd noA uaym Jood si Aijenb ainyoid ayl uaysp

aJualayadjul aumald

GB



1-18

‘uo paplosal

aq ueo ut nd aney noA ayassed ayi Jeys ains aye [8]

‘uonng [@EIWIL] 8y) ssaud ‘pus of

o019 YIWIEL
e Ul paJ0)s uaaq sey uonewlopul bulwweiboid ay) A

1381100

S1 uoneuLojul Y3 Uaym uonnq [I0] ayy yum wayuo) [9]

*,d1,40 4S, paads buipiosal ay1108|
-8s oy uopng A =d] o[ +d V] ayi asn’ a<T, s8pun A
*440 10 UD ,J(d 40 SdA, Y211Mms 0] uoy
-Inq[a—d] Jo[Fd V] aypesn’Daa/saa, ispun A

“Naam oyl Jo
Aep awes ay) uo Yaam A1aaa sBuipioosas ;- TIFAM,
‘Aepung

o} Aepuopy wouj Aep A1ana sBuipi0dal i nS—oR,
‘Aepliy

o} Aepuoly wolj Aep Asane s6uIpi0dal | T I -OW,
‘Buiuweiboid Apjaam o Ajiep 109|3s
ojuonng[A—=d] 10[+dV¥] 8yiesn’,- a=, J13puf A

'[60] suonng ub1p ayy yum so[[A=d]

10[FdV¥] suonng nuaw ey yim uonewuojul 1e3 [s]

‘uoy

Anq €= ¥] s0[=F»] 2y yum pjay Anus 8y 108188 E

ssexd WEWIL ssaxd
i3aeas i3 Ty

N0 ¥ - 0G'GT 9E:ST  xxx GT

‘aTEDAd AT ANE IMVIS ~OO0¥Nd ALYd

sdaa
ONIWAYEO0Ed WAWIL

‘uopnq [M0] ays ssaid

“uonng [A¥ =] a4} yim 43019 HIWIL 234 e 19985 [£]

ssexd WAWIL ssoaxd
:3ae3ls t3TXE

"AmMIDAd 471 ONI IEVLS ~DONd HIVA

san
ONIRWYED0Yd MAHIL

uonnq [« ¥
8 yum wiyuod pue[[A—=d] Jo[+dV¥] suonng

nuaw ay) yum peumresbozd xewrl,aulayioepes [z]

“|0.3U00 8J0Wal 8y} uo uonng FAAS] ayissald [1]

{.SMdO3aIA.
noynm) Buipsosas e bunuwesboid

‘pazaala aq
Im ay1assed ay) ‘Buipiodal e Lels 0] Juem noA uaym
uo1132101d 9SBI3 UM 3118SSEI B PAUIASUI NOA J

‘Jleadde M ,@33@S5ED OU — UOTS

~FTITOO IDWTL, ‘3)assed e peo| 0)13hiio) noA y

‘a1assed 8y}
$199(a Ajjeanewoine Igwo) 0JgIA-AL 3y ‘Buipioass

e Buunp payaeal s SASSEI AU} JO PUB YL Y A

‘paidnaao

a1E $Y90{q YW1 Y1 JO 3JOW JO BUO UAYM

dn syyBy) 1as ay3 o uosy ay uo dwe| YIWIL 9YL
‘joeqherd

‘B-8) suonauny 1qwog P3AIA-AL 12410 Jof pasn

10U S113s ay1 i ‘uonauny Ajuo ((1m Buipiooss YIWiL v
“uopng (@015

ayy ssaud ‘usslos AL ay) uo siesdde Burpaooex
3ae3s 03 JOLS ssexd, abessawayy

*,d1. 10 48, paads buipiosas ayy 198
-8s o} uopng A =d1] s0[+d V] 8y1 asn &', Jspun A
"0 Jo uo 3dd 40 SdA, YI1Ms 01 U0y
AnqA=d] Jo[FdV¥] ey asn‘ 0aa/saa, spuf A
‘Aeplig o1 Aepuopy
wouy apew aq o) sbuipiodai oy pasn aq Ajuo ues
Bujwwesboid Ajeq ‘pasaiua Af2a1109u) SEMm aiep
3y} ‘ugaIas A syl uo sieadde xoxxe® ATTRq ) A

‘uonnq [FA/AS] 8yl yum pua

10 SUGHINIISUI INGA 1931107 31BP 1381103U1 3Y) 40

1aquinu apogsn|d 1931109ul ue palajuad noA sueaw
SIY) ‘UaaIIs A Byl U0 sieadde Toxxe PO || A

‘uonng 0]

843 YIM wiyueo pue [6-0] SUOKNG Jaqunu ays yim
uem noA Jaquinu swwelboid a8yl 109jas ues noA
‘, T, JO pealsu| 'uasJas A§ ay) uo Jeadde |im T,

‘|auueyd A 8y} asiubosal Jou saop +s|d0IaIA A

ssexd  yWIWIL ssoxd
:3xeas [ER 24

N0 » - 0G:ST 9€:6T  Xxxx g

‘4EM DAd AT ANA  TEUVYLS CDOUd LLVA

saa
INTHRYNDONS WEHIL

‘uaa10s Al ay) uo Jeadde uayy |pm

"uonnq [« +] ayi yum wiyuod pue[a=d] 10[Fd¥]
SUONNg AUBW Bl Yum S TIOSPTA, sul ayl03jes [Z]

023602 810WaJ By} uo uennq [GHIWIL] 8y ssaid [i]

smoaain

1squinu bupuwesbosd-apogsnid ayi
uj pauiejuod si bujwweiboud e a0y pasinbas uozewsopur Ayl [y

(. sndpaain, yum) Buprosal e futunuesbosd

"30d 10 SdA HO YouMS Isnui noA ‘awig Q4 Jo
SdA 3L WO JUBIBYIP S8y} 3w e awwesBoid o) Juem noA j
‘awn Yels ay3 se | 0g, 183ua Isnw noA

siiesap BulwweiBoid 1noj ‘uounq (0] eys yum uuyuog [S]  “(b10Z SdA PUB G107 ‘@jdwexa soy) awn Lejs s, swiwelboid sy

“yoam ay}
Jo Aep awes sy} uo yeam Azana sbuipiogal :, - DIFEHEM,
"Aepung o3 Aepuojy wouy Aep A1aAa sBuipooa. | ns—-ow,
‘Aepii4 01 Aepuopy wouy Aep A1ane sBuipiodas: T a3-oW,
uonng (M= %] 10[Z=5] o

011UBI8Y4IP S1YIIYM BWHl J(d 40 SJA B sanIb apinb A} JnoA y
ng ~awn Jad 10 SJA Byl Se Iwes ayy s1 awn LeIS ayl Ajjensn
‘parsadxa ueyy

J31e| saysiuy Jo Jai1ea suifiag p1oaat 03 uem noA swweiboid
AL B J1 uaaa awi) ybLr 541 12 JJO pue Uo J|as]l SAYIUMS 1G0T
03dIA-AL 3y3 eyl sueaw siy) “Buipiooas ayy jo yibuaj ays

yum Bunuwesboud Appaam Jo Ajep 19as ,eded, sul| u) E pue swn UElS 3yl S|01U0D UOBEIS AL 3Yl°,20d PUB SdA. YUMm

st0 ssexd

:exo3s 6-0
N0 - - 9GFEZT
IvEama =aoo
SOT403AIA

‘uonnq [EVIT3 ] 8u1 yum

SUOIIINIISUL INOA J83[2 UBD NOA ‘axelsiw e ayew noA J|
-Jaquinu bulwweiboid-apo)sn|d 8y} 1o} 68YEZS J81UT

68 ¥EZ G 10 68-¥EZ-G ‘ajdwuexa Jo4

awweiboid AL

© J0 awy uels ay 03 Ixau apinb Ad snoA ul pajuud (subip

6 01 dn) Jaquinu BujwweiBoid-apogsn|d ainua ay) J8)u3 E

pue (Wa)sAg bunweibold 6apIpf,SdA.,

‘aouBApe
ul Yluow e s}20iq Y3WIL 9 03 dn swwesfoid uea nop Ho0|q
HIWIL € uf uohew.oul ayy jje sa103s 1qwo] 0IAIA-AL YL

{d1/dS) paeds Buipiodai ay

90d 10 SdA 8sn 01juem noA Joipoym

‘Buipioaal ay) jo awy dois pue Weys ay)

‘piodal

0} Juem noA [auueyd Al 8y3 Joy Jaqunu swwesboid ays
‘Buip109as 3L 3k 0} Juem noA ajep ayy

MOU 0} Spasu
1qwo?) 03aIA-AL AnoA ‘Buip1osas pawweibold e ayew o]

‘alep Jaie| e je Buipiodal
e dojs pue ueis Ajjeanewolne o) Buipiosas paunwesboid asn

(43NI1L) ONIQY0I3H AININVHI0Ud '8

GB



1-19

ONFW ssexd
iavxg

KA Xetdsta
oN 10I3U0D TRIUBIRG

anLas

‘uonng [«C= +] 3y} Yum WIijuod pue uol

Ang[[A=d] so0[FdV¥] ay1 yum dn3es, aul| 8Y1139|35 _M_

'sieadde nuaw urew ay] ‘uonng[ANIW] 8yl SSald

"U0 §1[013U03

'sieadde nuaw ulew ay) "uonng[MNIA] ayi ssalg [1]

"SMO||0} SB 1A0-421IMS WA)SAS A 3NBWOINE, BY] JjO

YO1IMS UBD NOA 'S8IUBI3ALUI INO|0D 0} Ped| ABW J8A0-YIUMS
waisAs AL onewolne syl ‘(psepuels JSIN ‘ajdwexs 1oj)
adej Jo puny Juasaylp e uo spew sbuiprodas yaeq Aejd noA 4

wajsis A1 ay) Buibueys

‘uwoung [N0] 8y YHM w.yuod pue

.07, |oquAs 8y119a9s ‘Apuaiedsues) 1X313719L MOYS O]
“UoNNQ 0] 8y} Y1M WIU0I pue , @), [0qWAS
841199|9s “J8A0 pawin) Buiaq woyy sabed ayy dois 0]

|eluased ay) ajiym sbuipiooas pawweiboid axew uea noj A

"Paya0| 3q [|IA SUONIUNY-UOHNG ||y "GO
030IA-AL In0A J0 asn pasuoyneun Juaaaid |jim uoRIUNy SIYL

{oxuoo jejualey

‘w3 s &S, 9ull Ul (3UYM pue YoR|q) MS,
01 YoUMs U232 NOA 'SIN2I0 (1S 8IUBIBHBIUI INDJOD §| A

‘uonnq [MNFA] ay1ssasd ‘pus o) [§]
"uonng 0] ays yum wuyuo) E

‘[4= ] 10[==»] suonng nuaw ayy

yum walsAs A) pannbal ayljoa(as we3lsAs, auy ayiu| _M_

nNEW ssead
i3TXE

fI0¥ N Buyuwets
——— Burxoezy
onnw weasks oepTA

TIOY N Le1d 3eedsy

as paads ade]

YL

‘uonng = +] 8y} Yum Wiyuod pue uol
ng[A=4d] 1o[FV] oy yum odes auy sy 18es [z]

‘uonnq 0] 8y YHM Wiyuod pue , @), |oquAs
8Y1198|9s ‘18A0 pausn) Bujaq wo.y sabed aiy dois 0]

‘uonnq[30] 8Yl YuM W.yuod pue
,(@, [0gWAs 8y1109|as ‘uoiewloul pajeasuod dn j|les o)

‘(€210 :31dwexa 10}) suonng-[50]
ay) yum abed-qns sy Jo Jaquinu abed ayr iy [Z]

‘uopng
[30] ayp ynm wayuod pue 00/, joquiAs ap108es [1]
:afied-qns 1x3)373L e dnjeso}

‘uonng [0} 8yl YUM WILUod pue (), joquIAs ay}
108)8s ‘Ajliesodwal 1apeoap | X171 BYH 4O YOUMS 0]

‘uonng [30] ayi yum
wiyuod pue @, joquAs 8y1199jas ‘quud ayy afiiejus o]

O o O

O

O

"1X3L3131 Ut 816 noA uaym
‘uonnq [INGA] s ssa1d ‘suonouny 1X3137131 BAX8 8yl asn of

swonounj [X313 131 enxd

*[60] suonng u61p ay) yum abed ayy

40 Jaquinu sy ui adA} “abed Jay1o ue 3oajes o}juem noAy [
‘afied sy 03 uiny Ajjea
-pewolne jm noA ‘1 x313734 dn jjeo noA swn 3xau ay|
‘uonnq 0] sy ssaud ‘abed usiino sypasois oy [
'Pa193|9s ANUBLINI [3uUBYD A] Ay JO
1X1 3y1 Buiaizaa) mou siiGwo?) 0JAIA-AL YL HO pue uo
13poaap [X| 8y) ysums o3 uonng[[EBDAEEL] syissald [
1X313731 peal o} moH

SNOILINNL TVYNOILIQaVY

6

‘uonng [GHIWIL] 843 YUM HO YoUMmS

8L Yum uujuoy
‘uonnq [BvITI | 8y ssald

[A=d) 0[Fd¥] suoung
NUBW Y} YHAA JB3]2 01 JuBM NOA YJWN1L 8Y1 103j98

‘UoRNg [ = +] 8y} Yum wiluod pue[A=4d] o[ +dV¥]
SUCHNG NUBW BY) UM ISTT ISWT, Uil 311938

'|0£U0D 3)0WaJ 8y} Uc uoNNg [GUIWIL] oY} S

'uo papio2al
aq uea ulInd aAey noA s118SSE Ay} 1Y} 3INS AYe

‘uonng [GEIAIL] 8yl ssaud ‘pua o]

‘uonng 0] 8yl YuM wiyuoy

*d1. 40 ,dS, paads Buipio2ai ayy 199]
-8s 0y uonunq[[A=d] Jo[Fd V] ayiasn’ &<, Japun A
'suonnq[6-0] 8yl yim Jo uoyng
[A=4] 10[F3¥] a1 yum uogew.ojui Aue sbuey)

‘uoy
-INq[«F= #] 10[=F ] 8y yum pjay Anua ayp19ajas

uo}

-INq 0] 8y yum wayuod pue uopnq[A—d] o[ F4v]
8y ynum abueys 1o %2ayd o) Juem noA Y| 1 8yl 108|as

I B 0 I

uopng [SE=F]
8} Yum wiyuod pue[ A —=d] Jo[+dV¥] suonnq
[Z] nuew ey yym pourexBoxd xewry, aul| ay)}os|es

_H_ ‘|03U09 3)0UiB) 3Y) U0 UCKING [@UIWIL] 8y1 SSald

4
]

YIINIL & 1ea]d 0) MO}

HIWIL e abueyd 10 }aayd 0) Moy

GB



‘uonng o] 8ys ssald

“J40 10 U0 UORIUNY By} Youms ' NO, auy ayiul [9]

*[60] suonng 1aquinu 8y} Yum Jo
uonnq[[A=d] 10 FdV] 8yl yum uoiewLioju 8y} saiu3 _M_

uey
Anq[«T= ¥ 0[=EZ > aui yum pialy Anua auijaspes [¥]

‘daaq yum dn axepn L bEZ2Z0d,
"0Iped yum dn ayepp LOT AV,
788 AL yum dn aYepp L AL,
‘Slawi) sap
uy aip[A=d] sspo[FdV] aise| top ww a5 udjuem [€]

‘uonng [«B= +] 8y} yiim uuyuod pue uonnqa—d]
Jo[FdV] oyl yum xowts dn-sxyem, ol 103[ag _N_
s

'|0J3u09 210WAJ 3Y) U0 UONNG [ HIWIL] 8yl SSald _H_

‘awn
paulwialapald & 18 uo YauMs 0338s JnoA awwelBboid ued nop

‘uonnq 0] 8y yum unyuo) E

‘Jjo payoums st saw daajs
au uonng [BVITI ] ay1 yum 0, 03 3w al 18s noA uaym
‘sjeAsaul

SaInuIW G| Ut JO YOUMS |IBUn 12| awn syl suwiaag [2]

' ISWTY

desTs, aujj 8y 3d9jes dnass, nusw ayu) [T

'pousad pauiw
-1319pald e 1a)je 140 YoUMS 0113S InoA awwelboid ued noj

(HIWIL dN-INVYAM) UOHIUNY UO YIUMS

(YIWIL 4331S) uonduNY o YoUMS

1-20

"paleaipul AQUBISUOD SJ J31UN0J 3] : ALNNOD,
‘paiedlp

-ul Ajjueisuod s Jaquinu swwelbosd ayl:, - ¥o0H4,
‘pastuuiw s1gsQ - NIW,

'sieaddesip uayi pue paloajas si apouwl uresado

Ue 8w} Yoea SpuoIds maj e Jo) sieadde QS0 : XIN,

‘[Er] o[dF +]

uonng [ANTA) s ssaxd [B] suonINg AUAW ay} UM pajealpul suondo syl jo auo 198jas [¥]

‘uonng o} ayl yum wiyuod _M_

‘HO payoums
aq ||Im UojoUNy 8y} * &.a0,1909]3s NoA | ‘[ €F= +]
10[=F=»] suonnq nuaw ay yum NO, 199188 [¥]

‘[A=4] 0[]

suoyng nuaw sy yiim Aetd 3eadesw aulf ay1199[eg B

aNER ssexd
:3TxE

ButueaTd
Butyowexs
weasAs ospTIA
Ae1d jeedexn

poads sde],

YL

'[ME=F] uowing nuaw ays yum wiyuod ‘[a—=d]
J0[FJV] suopng nuaw ay yum 2ded, suy ayiisees [Z]

‘sJeadde nuaw urew sy ‘uonng [TNIW] 8yl ssald _H_
‘uiebe peis pue pumal

1M 3 ‘payoeal uaaq sey Buipioaal ay) Jo ades syl Jo pud ayl
uaypp utebe pue uiebe sy 9 e Ae|d Ajleanewoine ued noj

yoeqhe|d snonunuoy

‘ug9Jos
AL ay3 uo apow Hunesado ua.ing jo Aejdsig usaiag
uQ ay) esodwiiadns ued noA uonng[¥0] 3y Yum A

‘uong [AN3W] 8y} ssaud ‘pua o) _M_

‘uonng [N0] 8yl yim wiyuo) _M_

‘[Z=2] o[F2Y]

suonng nusw ay) yum LetdsTa, sujayioajes [€]

ANEW ssexd
EER 2]

XN KAeydsta
ON TOIJu0D TejusIed

anras

‘uonng (€= F] 8yl Yim wiyuod pue[A=d] Jo[£dV}
suonng nusw ay yum dnaes, aul 8yp 18IS [2]

'sseadde nuaw ulew ayj "uoung [ANIN] 8y ssaid E

*}J0 10 U0 UCHRULIOJU)
Bunesado JuaLnd ay} jo Aejdsig usalag uQ Ayl YOUMS UBD NOA

Ho 10
uo (gS0) Aejdsip uaaias-ug ay) buryoumg

-Aejdsip awp ul Jeadde {jim | uo, '[01U02
Jejuaied pajeanae yum passaid siuonng e § A
', TOI3UOD JejuadIred, )
198138 ‘|0Nu0d |2Iuased ay) JJO YIUMS 01 Juem NoA §|

*39e|d 8JES B Ul |0J1U0D 3)0WaI BY) daa)
‘uonng [INIW] 8y: ssasd ‘pua o}

‘uonng [N0] 8y} yum wiyuo)

uopng[EZ #] 10[=w] e

yIm NO,109|8s ,TOX3IUOCD Telusxed, aul| ay) u|




C. LIST OF SIGNAL ABBREVIATIONS

dv|dv By ‘pusiuoiy wou olpny H3dy
dvldv| Yai' pusiuoy wosj ofpny 134y
peay asels oipny 2/LH3V
v Lol wibi 1no oppny i3y,
4v Lol Yo no oipny qLav
09v] aos0qj 24| 19p0J3p AGIOQ WOY IN0.OPITE PUNOLING osay,
00v] aosoa| zdv Japo2sp Agiog woy) Ino olpne aiusy 0oav
AL UCHESIIGE]S JBLND §08|q DRBWIOINY] 4o say
1d UOIIESI[IGR)S JUDLIND %OBIq JiBLIOINY sav
ZOlvY -SOUl SSRIDY 6LV OV
Sdf 1Sd >m_%_n olpe) o} A|ddne A6+ N6

Sl 15d 20} *Aiddns Jo10u ueisdes

Sd 3a payoums ,>lna:w Jojow uejsden)

1N 9045 J9Ye GAL uo Aiddns AgH

ALOD AL G02S 1ele gAL uo Ajddns Ag+

0oV z4v 1ol AL 1L 18d o @Ak o Addns A+

ALOD)| Lol indino g ud | weog

o , | = o

Lol uonoajod Gg3 4oy AL-

1as| Lol 1Sd 48 , ‘

Yel)4 , Emcmc,:wa AG+

SA Buisseooid jeuliss sopAiddns Ag+

SA
e’} Nl 1Sd Bl
20V
o] | ApueuBuLISd Ajddns AG+ ZABLSE|
AN 0OV 24V ALOO| dWVY Lol Sd| 1Sd and 20lv|Lolv Apusuewisd Addns AG+ >Ewm_
, D3SA 703 10§ Aadns 2 T ass
24y dv ALOD| [EL} o] Sd| 1sd aa LOIV sas
, Sd] - fvH] 03sA|sA gAD , 28vs
v|dv enL Sd LSLL asny iaye payoms ‘Bofeue AG+ SVS
Sdi 15d uoy 2 Ajddns A+ avs
cdv Buissaooid olpne iof Alddns AG+ VS
ALOD 18d (epuey AEEH EAE]
gni{inL Sdf 1Sd abeyjoa Buiuny Jauny 10} AgE+ vee
1id Joyidwe somod J01 Addng 0B
Sd 1IH ‘Alddns 10j0w uejsder WYL 2L
1Sd . ‘Aiddns.Jolow vejsdes HAPLZL
Sd| 1sd 3a LoV Jojowpeay pue -Bulpeo] 10} AL+ LAY L
(] Sdf 1sd 48 : “o o Bopue Api+ Vi
AYdH layng olpne juoly io} ‘Bojeue AZL+ 2vel
av]dv| AVdH Sd SA| Y ... Bofeue AZL+ val
2d4v payoUms ‘gAL 10} AGH SAALG+
unalD uonduasag {eubig

GR



1d
id
1d pub~pouoo
1d 5
1d
id
SA [Xel)4 uotoeep J9|iN So_oo_
30 Loty ebelion jonuos ueisden]
SA LOIY _o::,0u c_,mm o,:mEQ:( BWIOIYD
ALOD AL Jxajo10) woy) feubis onjg;
AL , 1sued 140 0y jeubis anig
ol asl id st o DEOS Wios] [RuBlS ong]
Lol AL ubnoiyidool goy esind Bupjuelg
1AL s1 ; ju:
148 48
{48
oo [dnv]ias] : vl
ALOD| ANV Agpuess oipny
24y ‘ U] eos wosndino o]+ OHOSY
ul Yeds olpne;ul :m,_ rmum opny N_m_om,«_
Y 1asf 1o BT oIpry it 146 opny| - Hav HOSY|
zdv 108V
: £y e 0105v|
aosoda AVdH 210sY
feaav |0 138 1ol v 108Y 1108y
v HYV
0ov|aosoal z4v} ‘
00Vv| dosoai edv N0 Y3| YouId Jeal oIpny
, zav} - ; by ndino oipny |
1d]| $1 _oc_aa EE,
; W B peal woif ojprte ouakeld
1d apoue aqny w::o_n__
ALOD| Y] LOIV
4v v PI0T31 oUOW oIpNy
4y W yoBqkEd OUSW OIPNY
4v [E1] fNe]l N0 Y| oIpnNy
24v| , i w1 ndino.olpay| oW
spesay olpny O/e/LHVY
ALOO tNL | 18un} ‘jojuoo web ogewiony 10OV
d4v|dv cntL ¢ pusjuolj wouy opny cAdV
cdv] 48] o 1nL } Pujuoi] Wwod) olpny ALY
4v AVdH SA| Y 10102UU02 U014 WOy 1B oIpny Hydv
4V AVdH SA| TV IOJOBUUNS JUOI4 WI0J) 8] oipny HAY
UN2UID uonduosaq leubig

GB



NL Kouanbayy ajeIpauLIBUl pUNOIL) 4IOND
1Sd unib Aeuiig 1OHAND
EM vH vH Bojeue punoin VHAND
dv 2nL Sd w gAD) ‘@ PUUO4 puUNoIn CAAOND
v JI0JE|IOSO 8SBI9 PUNCIY 0O3AND
A Sd 30} 9A0 2OIVIIOIV teabip puncio GaND
AVdH dNv 1Sd olpne punoiy NYAND
0oV Zdv]  |dv dy Bofeue punoo ZdVAND)
aossoa 4V dAY| [Well 48 dv Bojeue punoin dVAND
W v Sojeur punoin TWAND)
AVdH u) Bofeue punoigy NIVAND
4v SAI VY Ay Bojeve PUN0ID 4AVAND
AVdH Boreue punoig VAND
0oV )4 ALOD| Lot opunoipl. . OND
$1 u8eI0s g pUH|  N3IIFHOS 2O
O3ISA|SA ; .
S
3a 1Oy
LoV [ as|nd awely ainjee
AL $1 : : Hama
<,I LOIV reubis Jojesedwon mno_m>cw_ OANI
AL 1 uonogiosd u 1OHd"1H3
s uoisua) ybiy 1H3
3q LoV 104409 |98UM pBaL) WNHa
A Sd Lol Aiddns Aeidsig dnssia
Sd LOIV| Iswlug-Ledsig
1d buissnebag
VH SA
O3SA{SA 1OV mw_za OuAs m:monEoo_
Sd : 201V Ioj0us UBISHES 0] Bunioums Avi/As].
vH om_m> Eoom_ weoss 9OUBUILOIYD
DHSAISA 39BgARId weoes GoUBLIWOND)]
; om_,w> _.‘O_< uoyewol Euﬁ% So_oo,
SA e} 8POW BINES] o7 10} Buy ' aseud inojod d080
SA LOIY HO/UO uoHe}01 IN0j0Y 1040
3a tOlY - asieraluRisde) A3HD
YH SA pi0d81 Ty d @ouBUILLIOIYD AHdO
1d | ped.apoyiey agn L} BHTUOUeD|
1d uaaib apoyiey agn 63 ~"Houod
1d an|q spoyiey agn | | O §ouod
unauD uonduasaqg leubig

GB



1-24

W pesy 8sesd Ul Z/LH3N
dNY 18d o surew ye doydy 4308SNIvI
24V dWY e} 4S 1yBu sexesdspnon HdS$T
Z4v any]  [vo 35 Wal soyeadspno ] 1dsT
Lo a3 eioy a4yl
AVdH dAY - HH
AVdH dY yai u aur| M
; spesy Aeid Buo| OfEHH1
4s OIpBI N5 WOy [duURyd o] 1437
1d e qzwi|
1id uaaib spoyiey] NIILOM
1d ang-spouied “IYIEM
ZOIv|LOIVY Buisuas Aoy 2/
; ; 3q Lo Mot toneoydwe ssind jouos| AN
ALOD LoV OOD1NILXLI
atool o fest oo} 48 b 2 ;
vH ainw W4-08pIA
quoof ]| L sdlisd] | _ jov ,
vH _ LolY Hoyuo Jotey|so Buiagng
, 1o o] 123Uy Oipny piooo Sssealf
_ Lol Uoums xoaq
1o o hddnsemorga
an0 20V MO| BAIIOE ‘90IASP ¥00[0 40} 18SeH | 13SAHMTD
ALOD 148 48} b , eubiis BugeinBs: ss £ 88Y
a4y Yo\ pne asind peaH ZdH
ALOD AL S1 b G H4H)
1d| $1 abeljon seresy Y3L1vaH
AL Is 11 ‘ oaup fEIOZUOHY
S UoNO3)apP [BIUOZIOK
ALOD AL b Pajaie) woy [eubls ueslty
AL joued 142 o3 [eubis usaIn|  |HO NITHUD
1701 AL Ld ! ; L. ye0s wod jeubis usain | - N3O
4y O3SA|SA SOOI [BUBIS PUNDID SAQND
AVdH 0OPIA JUOL) PUNOIDE HAAAND!
AVdH 08pIA pUNOID AGND
ALOD 1Sd X8laje) PUNOID IXLAND
AL InL AL Boreue puncin 7-ZALAND
aosoa Lol AL 1dj s} sd| 1sd A Bofeue punoisf ALOND.
AL AL Bojeue puncin 1aND
diNV|L4S 4s Boreue punoig) 4SAND
Sd 3a 10]OWi Cmﬁmn_mo punolsy ZWAND
Sd 3a Lol Jojowpesy pue -Buipeo| punoio LINGND)|
Sd| 1Sd Jojow uelsdea punoig WAND
1d| 1 18ULIOJSUE.) INCINO BUIT PUNOID 1OTAND
unaan) uonduosaqg leubig

GB



1-25

A3M LOIY [04}U0S QF JoWIL L
Ele] LOIY noyut ojow Buipeoy OiH1
1OIV uonosiap pels adet SVYL
LoV uooeiep pus ede vl
Elel LOIY asind »oeu [ou0D ONAS
VH LolY as)nd Buoyms peay NIMS
AN el JgysiBaayiys 1oy asind aqong 38041S
A LOlY | etep Jaisibas Yius Livays
AN Lol 00 Jaisibel yys W104US
dv enL 2 18un) ‘Aouenbayy ejeipeuusiul punog ZdIS
=) L Ol Nt | Jauny ‘Aousnbaij ajeIpaULIBUl PUNOS 14I1S
speay Aeid piepuelg OfZ/LHS
SA LoV ejep g snqg Ol 2vas
ALOD [Te)) e1ep | snq O vas
2av| dv|dv| ALOD) Lol ALjend|inL aAD Yol erep 0 SNq Ol ovas
ALOD [We] uonde|es ndino ueog 21008
SA Loy %9012 2 snq Ol 2108
ALOD Yei)7 0050 | 81Q Ol 1108
24v| dv| dv| ALOD) 1 Ol ALfend|inL aAD LoV %00§0 0 $ng Dl 0108
ALCD 100 L Jaun} | pueq weoeg 17188
Lo eleQ 2AI900Y axd
Zny 1OV} 2/1 pueq WyO3S/elqeul elupvolperl 27188 3ME
ALOD AL 1xaje[9) woly [eubis pay 1X1H
2ny| 1OV 2 1aun) O4y/uoLEDIDU 0BIG)S OpEH] 204V SINY
EN Lo oIpNne ajnw piodsy YINH
A LOIv 1041u0d Q37 P1odeH o
ES olpes 4 wouy [suueyd by 1HOM
ALOD AL uogoaies Indu gOY NOSDH
1O J9AI828J |0J1U0D @joWal Wol) _mcm_w JI1OW3YH
AL toued 14O 0} (eubis pey| 1H07aay
Lol AL Ld Heos wou jeubls pey aay
L0l “-uonoalosd procey 403y
2Nl Zolv| LoV 2 1oun; ‘youms Wy D3S-Tvd/eiep oipel WH| 2SSd vivay
2nL 20| LoV YOuMmS Jally punospiood oper WAl LN IO
ALOD 14S 48 olpey avy
ALOD 148 E lozzng ojpey avy
ALOD 1nL L Jaun} ‘youms WyD3S/vd 1SSd
El¢ 101V peads-/uofiisod [gaum pesH| 947 9d
03SA Lol 0opiA yoegheld A8d
SA Zow jyemsuebsny, SO
ALOD o]l 48 oasals opnasd/ainpy|  1Sd™ILNN
0oV 24v ain olpny LN
v 1OV anw ojpny VIN
ALOD inL Youms 1ayy punog LINW
unaanp uonduasaqg Jeubig




1-26

3a Lol {enBIp Wbu oyoe} PUIM adim
30 , | PUIA
aa LOIY [eubIp oI oyoR) PUIM
aa et DU
Z0lv WOH HSY14 10} 8iqeus Slum
, aa 101V ,
ALOD AL
o a4 b LOIf AL SA
aosoa AVdH
& e [T
v 17olf AL
1 ; 1] 81 Joipydu
29 o
av Lol ano
dNY ; o
aa LoIvY
ALOOL AL $1
v
3Y 1ol any... SA
1ol| AL 1Nk
AVdH 1 SA
AL
A BAl
MO| mmm~_o> uonoslleqg 743a
4ol sBE1joA uoelEq HA30A
48 oipel W4 Jo Alddng O0A
81 18d] Lyan
dINY 1sd nvn
ALOD i 1 1383HIXL
2OV L0l (1oWied) DI-1XL 104 1eseh| 1383 LXL
LOIY| BleQ JwsuBL§ axw
ano Lol [043U00 J8ZZNg amy
ALOD LN wo(@s olpne | feuny] g vind
v 1ol 00 Bu opne /1 Bunt| oY 2 L
vH LOIV  08pix uonEuLIoW} Buppoe: | AEL
4y LOlv| uoneompu! [erel opry J OIpNE UONEWIOJul BUDOEIL WV VIHL
Eld LOY| $ouo Jol0w Buipeon OWL
nwnouD uonduosag 1eubig

GB



2-1

Il. ADJUSTMENT PROCEDURES
A. SERVICE AND CAUTION NOTES

Caution:
Ensure that the plug is removed from the mains before
carrying out any installation or removal work.

To prevent damage to the electronics, plug connectors inside
the device must only be connected or unplugged when the
device is at zero current.

The cables 8025, 8026, 8027 and 8028 are welded and CAN-
NOT therefore be removed.

When inserting the TVCR unit, attach the lift flap correctly
onto the “Lift flap opener”.

The following points should be taken into account during
maintenance work:

A. Maintenance of the VCR and TV parts

A.1 Service position for the recorder part

The service position is used for checking and replacing me-
chanical or electrical elements. If the unit is in this position,
the mechanical parts can be checked for mobility and defec-
tive parts can be replaced. To bring the VCR unit into the
service position as given in Fig. 1-1, proceed as follows:

1. Remove the rear panel after unfastening the 6/ 10 screws
(55) (see Fig. D2 on page 2-18).

2. Remove the 4 screws (51)
Remove the cinch printed board from the groove and take
cable 8026 out of the cable guide (see Fig. D3 on page
2-18).
Press down the 2 snap-on hooks (H1) and push the
TVCR unit back by about 5cm.
Unlock the mains switch with mount by pressing on the
hook (H2) and take it out of the groove (not for 14” units)
(see Fig. D4 on page 2-18). Remove the mains cable
from the cable guide.

WARNING: To ensure that no contact is made with the
mains supply (110-240V), the mains plug must always re-
main fitted in its mount.

3. Remove the 4 screws (51°). Detach the high tension
cable (EHT) from the mount.
Remove plug 1982/1983 to the front panel. (see Fig. D4
on page 2-18)
Remove plug 1933.
Take out all the cables from the cable guides (K).

4. Liftup the TV board (TVB) slightly and carefully move the
unit's VCR motherboard backwards out of the unit.
Disconnect the TV board in the groove.

5. To remove the unit’s drive motherboard from the groove,
unfasten the 6 screws (S1). First push back the lift by
5cm after releasing both lift locks (fig.1-13). Take out the
erase head cable and the A/C head FFC cable to the
motherboard from the guides in the groove (see Fig. D5
on page 2-18).

Turn over the unit, unhook the 5 snap hooks (S) and
lift the groove upwards (see Fig. D6 on page 2-18).

6. To remove the tape deck, unfasten the earthing screw
(M). Disconnect all connection cables from the drive to
the motherboard.

Lift the drive backwards slightly to unfasten the piug
connection to the capstan motor.

Use pointed pliers to press together the 2 snap-on hooks
(H4) and lift up the drive (see Fig. D7 on page 2-18).

The drive can now be separated from the motherboard.
The unit can now be operated without tape deck in
“Dummy mode” (see Chapter 2 Service Test Program).

Caution:

The drive must always be kept in a horizontal position.
During assembly, the FFC cable from the A/C head to the
motherboard must be laid as given in Fig. D5 (on page 2-18).
Original cable marked “O" for audio / CTL head (Fig. 1-3).

Fig. 1-1

A.2 Service Position for the TV Board (TVB)

To bring the TV board into the service position, proceed as
follows:

1. Remove the rear panel after unfastening the 6 / 10 screws
(55) (see Fig. D2 on page 2-18).

2. Remove the 4 screws (51)
Remove the cinch printed board from the groove and take
cable 8026 out of the cable guide (see Fig. D3 on page
2-18).
Press down the 2 snap-on hooks (H1) and push the
TVCR unit back by about 5¢cm.
Unlock the mains switch with mount by pressing on the
hook (H2) and take it out of the groove (not for 14” units)
(see Fig. D4 on page 2-18). Remove the mains cable
from the cable guide.

WARNING: To ensure that no contact is made with the
mains supply (110-240V), the mains plug must always re-
main fitted in its mount.

3. Remove the 4 screws (51°). Detach the high tension ca-
ble (EHT) from the mount.

GB



Remove plug 1982/1983 to the front panel.

(see Fig. D4 on page 2-2)

Remove plug 1933.

Take out all the cables from the cable guides (K).

4. Lift up the TV board (TVB) slightly and carefully move the
unit's VCR motherboard backwards out of the unit.
Disconnect the TV board in the groove.

5. Remove plug 1950.
Remove the 5 screws (S2) (see Fig. D8 on page 2-18).
Move the TV board (TVB) backwards slightly and lift off
upwards from the plate frame.
Remove the plate frame and reconnect plug 1950
(Fig. 1-2).

Fig. 1-2

A.3 Removing the keypad printed board

1. Remove the rear panel after unfastening the 6/ 10 screws
(55) (see Fig. D2 on page 2-18).

2. Remove the 4 screws (51)
Remove the cinch printed board from the groove and take
cable 8026 out of the cable guide (see Fig. D3 on page
2-18).
Press down the 2 snap-on hooks (H1) and push the
TVCR unit back by about 5em.
Unlock the mains switch with mount by pressing on the
hook (H2) and take it out of the groove (not for 14” units)
(see Fig. D4 on page 2-18). Remove the mains cable
from the cable guide.

WARNING: To ensure that no contact is made with the
mains supply (110-240V), the mains plug must always re-
main fitted in its mount.

Remove the TVCR unit as follows:

3. Remove plug 1982/1983 to the keypad printed board (see
Fig. D4 on page 2-18), plug 1931 (14") / 1932 and 1935
(25”) /1934 (207/21”) (mains cables), 1933 and 1950.
Discharge the picture tube, disconnect the high
tension cable (EHT) and the earthing cable (AQUADAG).
Carefully remove the picture tube printed board (CRT).
Unplug the speaker cable 1997 from the cinch printed
board.

4. Remove the TVCR unit from the groove (see Fig. D4 on
page 2-18).

5. Unfasten the 6 screws (S3) and take the keypad printed
board out of the groove (see Fig. D9 on page 2-18).

Installation is carried out in the reverse order.

B. Test point information

With this model, test pin or components leads are used as
contact points for adjustment and checking. In case of other
test points with no test pin or components leads, use the foil
solder pad to connect the measuring equipment.

C. Removal or installation of flat cables
a. Removal

Puil out the flat cable, holding it securely to avoid damaging
individual wires (see fig. 1-3).

Flat cable

Connector

Board

Audio/CTL cable

Fig. 1-3a

b. Installation

1. Adjust the position of the flat cable so that the lines on
the flat cable align with the pins of the trap connector
(seefig. 1-3).

2. Align individual wires with its individual trap connector
hole. Then insert the flat cable wire into the trap
connector.

CAUTION: After installation, inspect the connection to
insure that individual wires are not bent or touching
other wires.



D. Method for manual VCR loading / unloading

Turn the pulley of the loading motor.

Unloading

Loading pulley

Fig. 1.4
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E. Service test program

Service Status Menu

SERVICE STATUS

INIT SWITCH

LOADING PULSES 1

TAPE BEGIN/END 1/1
RECORD PROTECTION 0

REEL PULSE L/R 1/1
TAPE DECK STATUS 0007
OPERATING HOURS 0150
BOOT SOFTWARE YES
DECK ERROR 00 00 00
DECK ERROR STATUS 00 00 00
ERROR IIC BUS 00 00 00
DISPLAYED TUNER TV
DUMMY MODE OFF

SERVICE CONTROL MENU

DTAPl- U.054 DTXU1 -

Exit :MENU Co.Menu:OK
Keys: AV

Service Control Menu

Fig. 1-5

SERVICE CONTROL
EEPROM (1

GAP POSITION
OPTIONS 258F52FC2D C72B621070

CLOCK ADJUSTMENT 1.000008
TV DEFAULT VALUES

ABS LOOP ON

TV ADJUSTMENTS

TUNER 1 AGC 15
TUNER 2 AFC REF.

TUNER 1 TYPE PH
TUNER 2 TYPE PH

AUDIO LIN. PLAYBACK 07
SPC ADJUSTMENT
SERVICE STATUS MENU

Exit:MENU Clear:0OK 5sec
Keys:Av

Fig. 1-6




E.1 Introduction

The software for the microprocessors contains a test program for
service test purposes (Service mode), which is divided into two
different OSD pages:

Service status

This menu displays the drive status, the functions of various
sensors and the last three errors to occur. The operating hours for
the drive are also displayed, along with the mask numbers for the
deck and control-uPs.

Service control

All software-controlled adjustments and resets can be performed
on this level. Selecting the line ‘TV ADJUSTMENTS” leads to a
third level which is used for various picture settings. During this
process, the setting which is currently active is displayed on the top
edge of the screen, and the rest of the menu is no longer displayed.

E.2 Calling up the service test program

Press the ,STOP“ button on the remote control, then the ,PLAY"
button on the unit, and hold down both buttons for approx. 5
seconds.

The first page in Service mode is displayed (see Fig. 1-5).

Note: If the key board is not connected (service position), the Play
button on the RUBAD board (pos. 1910) can be used also.
Pressing the Stop button on the remote control for at least 3 secs.
ejects the cassette.

By selecting the “SERVICE CONTROL” line, you can access the
second page in Service mode (see Fig. 1-6).

The service test program can be called up from all operating modes
on the TVCR.

All drive functions are available from Service mode.

The service menu can be switched on and off by pressing the
“‘MENU” button, and the Service mode remains activated. The
normal menu for picture and audio settings, etc. is therefore only
available again after Service mode is exited.

In Service Mode the Automatic Tracking is deactivated.

To exit the service test program, press the “STANDBY” button or
switch off the unit.

E.3 Service status menu

E.3.1 Function of the Init switch

SERVICE STATUS

INIT SWITCH
LOADING PULSES l

. ..

The Init switch is located on the drive. This button is used to display
the status or the position of the drive, in combination with the
loading pulses.

The following diagram (Fig.1 -7) displays the status of the Init
switch in relation to the drive positions.

2-5

A:DC,2V/Div,0.5s/Div
B DC, 2V/D|v 0.5s/Div

FTA pulses

R u A P
e 4 b ogoa Lol Init switch
B I ' ' ) [l
: lT VAL e *f‘.
[ A P | P M e e | DR PURRUN Y

Eject Play

. Index/
Cass down wind-rewind Reverse

Fig. 1-7

E.3.2 Loading pulses

SERVICE STATUS

INIT SWITCH
LOADING PULSES 1
TAPE BEGIN/END 1/1

>«

This display is used to indicate the evaluation of the ,FTA" pulse
(IC7900/pind). This means that the rotations of the loading motor
are recorded using a photo transistor, which results in the
alternating display of ,0“ and ,1".

E.3.3 Tape start/tape end detection

SERVICE STATUS

LOADING PULSES 1
TAPE BEGIN/END 1/1
RECORD PROTECTION 0

The start or end of the tape is detected by evaluating the ,TAS*
(Tape Start) and ,TAE* (Tape End) signals. If the tape reaches the
start or end of the tape, the display switches from ,0" to ,,1“.

E.3.4 Record protection

SERVICE STATUS

TAPE BEGIN/END 1/1
RECORD PROTECTION 0
REEL PULSE L/R 1/0

v ..

The control line ,RECP“ (Record Protection) gives information on
whether or not the record protection on the tape is activated.

0 ... record protection OFF
1 ... record protection ON

GB
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E.3.5 Head drum puises

SERVICE STATUS

RECORD PROTECTION 0
REEL PULSE L/R 1/0

TAPE DECK STATUS 0007

The evaluation of the tachometer winding signals ,WTR" (Wind
Tacho Right) and ‘WTL’ (Wind Tacho Left) results in the alternating
display of ,0" and ,1".

E.3.6 Drive status

SERVICE STATUS

REEL PULSE L/R 1/0
TAPE DECK STATUS 0007

OPERATING HOURS 0150

This involves a counter for the ,FTA” pulses. The counter status
gives information on the current position of the drive (see Fig. 1 -7
and Fig. 1.8).

Drive positions:

Mode Tape Deck Status
Eject 007 4
Index/Wind/Rewind 191 +4
Stop 198 +4
Play/Pause 214 +4
Reverse 237 4
Fig. 1-8

E.3.7 Operating hours counter

SERVICE STATUS

TAPE DECK STATUS 0007
OPERATING HOURS 0150

BOOT SOFTWARE YES

. .

E.3.9 Drive error codes

SERVICE STATUS

BOOT SOFTWARE YES
DECK ERROR FO 00 00
DECK ERROR STATUS C5 00 00

The last 3 drive errors to occur are stored in the EEPROM. The line
+,DECK ERROR" provides information on the type (Fig. 1 -9) and
+.DECK ERROR STATUS" on the time (Fig. 1 -10) of the error which
has occurred.

The error data can be deleted by pressing the “CLEAR” button for
at least 5 sec. with the line “DECK ERROR” or “DECK ERROR
STATUS".

Error table

DECK ERROR

00 | No error

FO | Threading error

F1 | Capstan error

F2 | Tape broken

F3 | Left reel blocked
F4 | Right reel blocked
F5 | Head drum blocked

Fig. 1-9
FO Threading error

Occurs with missing threading pulses “FTA”.

F1 Capstan error
This error occurs if there are no “FGD” pulses.

F2 Tape broken

The tacho signals from the left-hand reel “WTL" and the right-hand
reel “WTR” are used as a reference for this monitoring function.

F3/F4 Left/right reel blocked

Missing reel pulse ‘WTL’ or “WTR".

F5 Head drum blocked

This counter displays the operating hours of the head motor.

E.3.8 Boot Software

SERVICE STATUS

OPERATING HOURS 0150
BOOT SOFTWARE YES
DECK ERROR FO 00 00

RS

The "BOOT SOFTWARE" display gives information on the type of
program memory used (IC7901/RUB). "YES" means that the unit is
fitted with a FLASH module and therefore that a software update
can be made via the service interfface (1981). Where a
conventional ROM/EPROM is fitted, "NO" will be displayed.

The “PG/FG” signal is used for this monitoring function. This is
derived from the EMF from the non-current carrying coil in the head
motor and provides information on the position and speed of the
head drum.

Note: If one of the signals described is not available, the unit
attempts to move the lift to the ,EJECT" position.

Error status table

DECK ERROR STATUS
0C | Standby 36 | Stop
1F | Play -3 37 | Record
29 | Still Picture 70 | Index
2A | Play +2 AC | Play -5
2C | Play -9 AD | Play +5
2D | Eject C5 | Standby Eject
2E | Play +9 D4 | Slow motion 1/4
2F | Play -1 D7 | Slow motion 1/7
30 | Pause D8 | Slow motion 1/2
32 | Rewind DF | Gap adjustment
34 | Wind EE { Record Pause
35 | Play F7 | Slow motion 1/10

Fig. 1-10



E.3.10 I’C-bus error

SERVICE STATUS

DECK ERROR STATUS 00 00 00
ERROR IIC BUS c2 00 00

DISPLAYED TUNER vV

The communication between the p-controller and all 12C-bus
modules is checked each time the power is switched back on. If an
error occurs during this process, the bus address for the relevant
module is stored in the EEPROM. The 3 last error addresses to
occur are stored and are saved even when the power is switched
off. The error data can be deleted by pressing the ,CLEAR* button
for at least 5 sec. with the line , ERROR IIC BUS*.

Note: If an error occurs during communication with the EEPROMs
or with the TXT pC, it will no longer be possible to re-start the unit.
For this eventuality, a visual signal has been included which uses
the LEDs.

- - Record LED is flashing >> Error in EEPROM1 (IC7818/RUB)

- Timer LED is flashing >> Errorin EEPROM2 (IC7801/TVB)
- Std By LED is flashing >> Errorin TXT pC (IC7804/TVB)

The following table gives an overview of all the 1°C-bus modules
and their bus addresses.

ERROR IIC BUS

Address | Position| Board Description

88 7800 | APDOD | DPL35xx Dolby Processing

80 7801 | APDOD | MSP34xx Stereo Decoder 1/Audio Processing

84 7670 RUB | MSP315D | Stereo Decoder 2
- 170x TVB | UV13t6 Tuner 1

- 1301 RUB | UV1316 Tuner 2

- 7004 RUB | LA71527M | Video /Linear Audio Processing

B8 7640 RUB | TDA9605H | FM-Audio Processing

20/21 7960 RUB | SDA5650 VPS/PDC Decoder

A2 7970 RUB | PCF8593P | Clock IC
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For measurements and signal tracing without a drive, the unit can
be switched to Dummy Mode. This switches off all the motors and
the sensors are ignored. The drive can be removed following
activation (see Instructions for Removal). All drive statuses can
now be selected (Play, Record,...) and the electronics (Video,
Audio, I0) are switched to the relevant operating mode.

Dummy Mode can also be deactivated again with the drive
installed, however the drive positions must not be changed whilst
doing so, as the tape may otherwise be damaged.

Note: To prevent damage to the tape, Dummy Mode should not be
switched On/Off whilst the tape is playing.

Caution: Unplug the unit from the mains before installing the drive.

E.3.13 pg-controller mask numbers

SERVICE STATUS

SERVICE CONTROL MENU
DTAP1- U.054 DTXUl- U.010
\

—l

CONTROL-C (AIO) TXT-uC (Painter)

The mask and version numbers of the control and TXT-uC are
displayed in the bottom line on the control menu. The first 5
characters identify the mask name (e.g. DTAP1), and the last 3
characters stand for the version number (e.g. U.054).

E.4 Service control menu
E.4.1 Deleting the EEPROMSs

SERVICE CONTROL

EEPROM CLEAR
GAP POSITION

. .

8A/8B { 7205 TVB | TDA 88xx TV-Processing

Fig. 1-11

e Error detection not possible for technical reasons.

E.3.11 Display on the second tuner (only for 2
tuner sets)

SERVICE STATUS

ERROR IIC BUS 00 00 00
DISPLAYED TUNER ™V
DUMMY MODE OFF

For repair work, it can be useful to display the picture from the
second tuner, which is only used for recording. After selecting the
.DISPLAYED TUNER?" line, the cursor buttons “«” an “ » ” can be
used to switch over between tuner 1 (TV) and tuner 2 (VCR).

E.3.12 Dummy Mode - operation without a drive

SERVICE STATUS

DISPLAYED TUNER ™
DUMMY MODE OFF
SERVICE CONTROL MENU

The EEPROMs (IC7818/RUB and IC7801/TVB) store ail user-
specific data (timer data, program data ....) and various setting
values (gap position, picture settings ...). Under certain
circumstances, it may sometimes be useful to delete this memory.
By pressing the ,CLEAR" button for at least 5 sec., the following
data can be deleted:

- all timer data
- station data

The following values for the TV part, which are programmed at the
factory, are taken from the ROM in the p-controller:

- contrast

- brightness

- definition

- colour

- audio (volume, loudness, bass .... )

The following data are stored:

- all setting values
- option codes

- operating hours
- error codes

Caution:

After replacing the EEPROMs, only the values programmed at the
factory are transferred. User-specific data and all setting values are
reset to the medium values.

The unit should therefore be completely re-set (see Chapter 2
Settings) and configured.

GB
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E.4.2 Gap position

The description of this setting is given in Chapter 2.E. Electrical
settings

E.4.3 Option codes

SERVICE CONTROL

GAP POSITION
OPTIONS AABBCCDDEE FFGGHHIIJJ
CLOCK ADJUSTMENT 1.000000

SN

The characteristics of the unit are defined using the option codes.
These are ten two-figure hexadecimal codes (A to J) which are
printed on the nameplate on the unit (Fig. 1-12). After replacing the
EEPROM (IC7818/RUB), the codes should be entered in the same
order as in the service control menu.

Atfter selecting the “OPTIONS” line, the numerical buttons on the
remote control or the menu arrow keys “«” and “»” can be used
to start the input. Hexadecimal characters can then only be
selected using the “ A” and “ ¥ ” buttons. Press the “OK” button on
the remote control to confirm.

Note: The input can be cancelled by pressing the “MENU” button
(service menu is switched off and the old values are retained).
Pressing “MENU" again switches the service menu back on.

PHILIPS »:0340v-"50kz sw

CAUTION:

TO PREVENT ELECTRIC SHOCK, DO NOT REMOVE COVERS.
NO USER-SERVICEABLE PARTS INSIDE.
REFER SERVICING TO QUALIFIED SERVICE PERSONNEL.

[AAAABB CC DD EE FF GG HH II JJ|

ol Ce

ODEL NO. 14PV210 /01

l||||1\}||||\||||1IIIIH)||||HIIII)IIIIHIIIHIIH\IIII\||||\\|||1\IIIMllll\\III!\IIIIHIIIHIIIIHIIH!'lll\\IIIHIIIIHlIIlHIIIHH
A

OPTION CODES

VIDEO PLUS+ AND PLUSCODE ARE
TRADEMARKS OF GEMSTAR DEVELOPMENT
CORPORATION VIDEO PLIUS+ SYSTEM IS
MANUFACTURED UNDER LICENSE FROM
GEMSTAR DEVELOPMENT CORPORATION

Fig. 1-12

E.4.4 Clock adjustment

The description of this setting is given in Chapter 2.E. Electrical
settings

E.4.5 Basic TV settings

SERVICE CONTROL

CLOCK ADJUSTMENT 1.000000
TV DEFAULT VALUES
ABS LOOP ON

For various adjustments in the TV section, the picture settings
(contrast, brightness.... ) have to be set to defined values. By
pressing the ,OK* button for at least 5 sec. on the , TV DEFAULT
VALUES" line, the values programmed at the factory are loaded.

GB

E.4.6 Autom. black current control
(ABS LOOP)

SERVICE CONTROL

TV DEFAULT VALUES
ABS LOOP ON
TV ADJUSTMENTS

For repair purposes, it can be useful to deactivate the ABS
(Automatic Black current Stabilisation). This deactivates the
control, which, depending on the ,ABS" information (IC 7205 pin
18), varies the level of the RGB outputs (pins 19,20,21).

The control loop can be switched ON/OFF using the menu arrow
keys “4”and “p".

Note: After leaving the service menu (“MENU” button or STD-BY),
the ABS Loop is re-activated automatically.

E.4.7 TV adjustments

The descriptions of these settings are given in Chapter 2.E.
Electrical settings

E.4.8 Tuner1AGC

The description of this setting is given in Chapter 2.E. Electrical
settings

E.4.9 Tuner1 Type

The description of this setting is given in Chapter 2.E. Electrical
settings

E.4.10 Tuner 2 Type

The description of this setting is given in Chapter 2.E. Electrical
settings

E.4.11 Tuner 2 AFC reference

The description of this setting is given in Chapter 2.E. Electrical
settings

E.4.12 Audio linear playback

The description of this setting is given in Chapter 2.E. Electrical
settings

E.4.13 SPC adjustment

The description of this setting is given in Chapter 2.E. Electrical
settings

F Hotel mode

For operation in hotels, hospitals, etc., there is the option of
blocking various unit functions (settings) and limiting the volume to
a required maximum level.

Proceed as follows to activate hotel mode:

¢ Set the volume to the maximum value required

¢ Select program number 38 (if it cannot be selected using
program Up/Down, enter it directly using the numerical buttons)

¢ Hold down the “STOP” button on the remote control and on the
unit together for approx. 5 sec. until “H+" appears on the
screen.

Deactivating hotel mode:

* Select program number 38 (if it cannot be selected using
program Up/Down, enter it directly using the numerical buttons)

* Hold down the “STOP” button on the remote control and on the
unit together for approx. 5 sec. until “H-" appears on the screen

~



G. Customer Service Mode (CSM)
G.1 General

Answering customer questions on the phone is a lot easier if the
customer could be more specific about his problem. Once the
Customer Information Center CIC knows the problem in the most
cases the answer is easy. The Customer Service Mode helps
customers to be more specific in their questions by providing them
with a built in menu driven on-screen diagnostics system. It
therefore helps dealers and CIC to provide fast and correct
answers via phone.

The system enables:

- Easier handling of non-technical calls.

- More reliable information to the customer that a repair action is
necessary.

- Identification of software versions via phone.

The Customer Service Mode is a read only, menu based
information system which can be called up by the customer at
home.

29

G.2 Calling up the Customer Service Mode

To enter the customer service mode press first STOP on the set and
then MENU on the remote control and keep the keys depressed for
a period of 5 seconds.

This procedure works independently of the status of Child Lock (if
this feature is available) or the VCR adress.

G.3 Operation inside the CSM

Al deck functions are possible. Functions which need a menu are
not allowed.

By the help of the cursor up/down the customer can step through all
stored programs.

Toggling between two tables is possible by pressing the MENU
button on the remote control.

G.4 Deactivation

The customer can deactivate the Customer Service Mode by
pressing ‘STANDBY' on the VCR.

G.5 Contents of the Customer Service Mode

Table 1

C STO ER ERYV CE M 1
1 VER I ON DTA 00 2 j DECK FO
2 VERSION DTX 0o 2 k Il 1 C BA - - - -
3 PRG 02 NAME OR - | SYSTEM PAL
4 TUNE 591 - 10 m DECODER OF F
5 MODE TUNER - - n CASS E 180
6 VCR ADDRESS V1 (o] REMOTE TV
7 PP VOLUME 025 p AUTO VOL OFF
8 PP COLOUR 015 q E 1 PINSB LOW
9 PP BRIGHTNESS 023 r HOTEL OF F
a PP CONTRAST 012 s 16 :9 OFF
b SHARPNESS 006 t CHILDL OFF
c CONTRAST + OFF u ENDLESSP ON
d SMART A NATURAL v RECPROT OFF
e SMART A INCREDI B . w DOLBY Y ES
f AUDIO OUT STEREO
g WARNING PROTECTED CASSETTE
Indicator Keyword Values Description
XX:XX o __|current time, if clock not set ,--:--"
1 VERSION DTA |e.g. 0001 Build number of the AIO (central controller)
2 VERSION DTX |e.g. 0001 Build number of painter (TXT, OSD,... Controtler)
i DECK Deck Error Codes according to chapter 4.5.10
k 1c IIC Error Codes according to chapter 4.5.12
3 PRG E1,E2,01...99 |Program number (in playback ,- -")
NAME Detected transmitter name (in Playback ,-")
depends on spec. of set, e.g. PAL BG, M, N SECAM / MESEC /
1 SYSTEM NTSC or B/W; in REC/EE received colour system, in PB system
_ [fromtape 000 . [
Frequency or Channel (dependent on actual selection) +optional
4 TUNE value of fine tuning e.g. ,591.25 -1" or ,CH36 -1" or ,CAxx", (during
layback ,-")

GB



Table 2

GR

Indicator Keyword Values Description
m  'DECODER ‘ON, OFF | Decoder mode
5 MODE Tape deck mode e.g. SCAN -11, Record Modes... last 2 digits >>
Tape Speed = LP or blank
6 VCR ADDRESS _|V1,V2 VCR address (VCR1, VCR2) .
7 PP VOLUME Volume (not actual value but Personal Preference setting)
8 PP COLOUR Colour (not actual value but Personal Preference setting)
9 PP BRIGHTNESS Brightness (not actual value but Personal Preference setting)
a PP CONTRAST Contrast (not actual value but Personal Preference setting)
b SHARPNESS Sharpness setting
c CONTRAST+ ON, OFF Contrast + ) ]
NATURAL, Smart picture setting according FRS only for sets with Smart picture,
d SMART V PERSONAL ' !
‘ RICH,.... otherwise greyed out
PERSONAL, Smart audio setting according FRSoniy for sets with Smart audio,
e SMART A INCREDIBLE, otherwise greyed out
SPATIAL,... o
in Playback: MONO - L - R - ST - MiX;in Record or TV-mode:
f  |aubioout MONO - STEREO - | - Il ]
g WARNING Iéz::nv)varning info according [FRS] (is stored in RAM until power
n CASS 6.9. E240 Cassette length. Displays "E - - -" if no cassette in or not yet
iﬁ:ts‘:cc::?e'cted remote address (TV, VCR1, VCR2) DETECTION
i I{ s ,
© |REMOTE TV,V1,V2 | \\DEPENDENT OF VCR ADDRESS
p AUTQ VOL ON, OFF Autom. Volume Control
q E1 PIN8 HIGH, LOW  |Scart1Pin 8
r HOTEL ON, OFF Hotel mode
s 16:09 ON, OFF 16 by 9 mode
t CHILDL ON, OFF Child lock
u ENDLESSP ON, OFF Endless play (Repeat)
v RECPROT ON, OFF Record Protection
w DOLBY YES, NO Dolby signal detected.only for sets with Dolby, otherwise greyed out

YEAR 1999 MONTH 0 4 DAY 20
VPS
DATE PROG START END LP PDC REP

1 2 1 CNN 12 :38 1 4 3 8 - * ONCE
2 X X XXX XX X X X X X X X X - - XX XX X
3 X X XX X XX X X X X X X X X - - XX XX X
4 X X XX X XX X X X X X X X X - - XX XX X
5 X X XX XXX X X X X X X X X - - XX XX X
6 X X XX XXX X X X X X X X X - - XX XX X
vVI/P DET VALID

L Keyword ‘ Description

XX:XX lcurrent time, if clock not set ,--:--" - L

YEAR current year

MONTH current month

DAY current day

DATE Timer date

PROG. Timer programme

START Start time

END End time

LP Longplay On,Off

VPS/PDC  |VPS/PDC On,Off

REP. Repetition (ONCE, WEEKL, ...)

V/P DET Currently detected VPS/PDC signal (ERROR, VALID), in playback "-"

TN
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J. Variable voltage isolation transformer

Because a hot chassis ground exists in the switched mode power
supply circuit, an isolation transformer must be used. To have the
option of increasing the input voltage slowly for troubleshooting, a
variable isolation transformer is required for this type of power supply

circuit.

K. Cleaning with 91% Isopropyl alcohol

All Isopropy! alcohol must be removed from the tape path after
cleaning with a dry head cleaning stick as otherwise the tape could

be damaged.

L. High voltage components

Avoid touching the following high voltage components:

- the CRT board

- the deflection yoke connections

- the anode cap

- transistors 7330 and 7583
- the terminals of the Flyback transformer.

M. Servicing the UHF/VHF tuner

As UHF/VHF tuners are pre-adjusted at the factory, do not try to
adjust UHF/VHF tuner. The UHF/VHF tuner replacement part is only
available as a complete assembly.

N. Remote control

The remote control replacement partis only available as a complete

assembly. Do no try to dismantle the remote control.

O. How to read the disassembly/assembly procedures

REMOVAL AEMOVAL INSTALLATION
STEP PART FIGURE UNLOGK / UNHOOK STEP/ | START PART FIGURE UNHOOK / UNLOGK ADJUSTMENT CONDITION
Loc. N REMOVE / DISCONNECT 10C. N, ne. RELEASE / UNPLUG N
Ne. UNSCREW N
1 |Resr cover 0z |6 (19 1 1__|Prossure Roller OM1, DM3
2 |vcRum 03 |-4(12) 2 1__[Pressure Roller Guide oM 3
» Connectors: 3 1 [cam shatt om3 ot See § 10, Akgnment Procedure, Top View 2 (page 2.18)
1921, 1922, 1923, 1967, Loud-speaker(d)

S

Sequence

When reassembling, perform steps in reverse order.

These numbers are also used as the identification (location) no. of parts shown in the diagrams.

Location of part.
T:Top

P: Spring

Q @® ® 6

Part to be removed or installed.

B: Bottom

S: Screw

Adjustment information for installation.

Figure no. showing procedure of part location.

Starting no. followed by the corresponding part which can be removed at this stage.

Identification of part to be removed, unhooked, uniocked, released, unplugged, unsoldered etc.




/"\
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B. MECHANICAL ADJUSTMENT PROCEDURES

1. DISMANTLING THE CABINET
PARTS

1. Dismantling flow chart

This flow chart indicates the steps for dismantling the cabi-
net parts and the boards in order to gain access to the
items for service. When reassembling, perform the steps in
reverse order.

Caution:
Disconnect AC plug before dismantling.

1 - Rear cover

3 - Large signal 2-VCR
board unit

]

7 - Frontpanel
key board PCB

VCR

section v

Tape deck

' 6 - Small signal

4 - Picture tube board

Fig. D1

2. Dismantling

REMOVAL
STEP PART FIG. UNLOCK / UNHOOK Note
LOC. Nr. REMOVE / DISCONNECT
Nr. UNSCREW
1 Rear cover D2 | 6(55)
2 VCR-unit D4 | 4(51) 1
Connectors: 1933
Cinch print
5 Tape deck D5 | 6(S1)
6 Small signal board | 1_1 |Connector:1912,1947,1948,1961,1965 5
Tape deck; 1(M)
3 Large signal board | D8 | 4(51) 2

Switch board and its holder

4 Picture tube D9 |Anode cap and CRT board 243

TVCR-unit

Deflection yoke connector

Degaussing coil connector
4(54)

7 Key board pcb D9 |TVCR-unit

D10 |Picture tube pcb

Loudspeaker
6(S3)

Abbreviations list:
6 (19) = 6 screws (19)

1. When reinstalling:

Ensure the tape deck unit is mounted completely on the
small signal board. When inserting the TVCR unit in the set
housing, the lever which serves to open the lift flap has to
be pushed into the flap guide.

2. To remove the picture tube, proceed as follows:
1) Discharge the anode to CRT Ground. Then
remove the anode cap.
2) Carefully pull-out the CRT board from the tube.
3) Disconnect the deflection yoke connector and
the degaussing coil connector from the large
signal board.
4) Place the set face down on a soft cloth before
removing the picture tube.

GR
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2. PROCEDURE FOR CLEANING
THE HEAD DRUM

1. Open the set to gain access to the video heads.

2. Use a cassette with no tape or operate the set without a
cassette (in this case, unplug the LED light prism from the
top). Activate the play mode.

3. Use two cleaning cloths moistened with 91% Isopropyl
alcohol. Press them gently against the rotating video
heads (see fig. M1).

4. It is recommended that the full tape path is cleaned.

2 cleaning cloths

Fig. M1
CAUTION:
* Never operate or turn the drum in a clockwise direction
(top view).

The oil in the one way spiral groove bearing will be forced
out, causing premature breakdown of the drum motor.

NOTES:

* Do not rub vertically.

* Do not apply pressure to the head. If contaminant is not
easily removed, continuous gentle cleaning will usually
remove it.

¢ After cleaning the video heads, stop the drum from
rotating, clean fingerprints from the cylinder with 91%
isopropyl alcohol. Do not touch drum assembly with bare
hands, use nylon gloves.

CAUTION:

All 91% isopropanol alcohol must be removed from the
tape path after cleaning using a dry head cleaning cloth, as
otherwise tape damage may be caused.

TAPE DECK MECHANISM

This tape deck has three motors:

e the first provides a precision drive for the head drum

» the second provides a direct drive for the capstan and belt
drive for the reel tables

» the third motor drives the lift and tape loading/unloading
operations.

To obtain a high repair standard we have developed a
range of service kits (see mechanical replacement parts
list).

These kits cover the connected spare parts.

With the exception of kit M, kits must be replaced
completely.

DECK PARTS REPLACEMENT

This procedure starts with the cabinet parts, the small
signal board and the cassette holder already removed.
The procedure for removing and refitting the following
parts is described; only the cassette holder, the head drum
motor, the capstan motor and the A/C heads are fixed by
SCrews.

All other deck assembly parts are held by snap hooks.

IMPORTANT:
After each repair of the drive assembly, the cassette holder
must be manually returned to the “EJECT” position.
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4. Tape path adjustment
(final adjustment)

4.1 View of the tape path

»

Fig. M12

4.2 Tape path adjustment

4.2.1 Audio/CTL head adjustments
Tilt angle adjustment

¢ Set the drive to the "SEARCH FORWARD" mode.

Adjustment with tape guide A1:

* By means of the tilt angle adjusting screw, move the tape
until the lower edge just touches the tape guide A1 (see fig.
M14) ; the tape must not be distorted by the lower edge.

Height

screw Tilt adjustment

Azimuth
... Screw

J
C cmemies ™
;ﬁapstanwheel

T Pressure
ape roller

Eccentric for /
"X" distance /

Fig. M13

Tape running Tilterror Direction to turn
condition on A/C head for correction
Fig. M14

4.2.2 Height and azimuth adjustments

The height of the A/C head assembly has already been
adjusted at the factory, so it is only necessary to check the
adjustments. ‘

Symptom of incorrect adjustment.
If the control signal is not properly picked up, servo
operation cannot be achieved.

This control is required if the A/C head has been replaced,
or if it is completely incorrectly adjusted.

1. Basic height adjustment

Looking at the lower edge of the control head, with a E180
cassette tape in motion, ensure that the lower edge of the
tape runs 0.25 mm above the lower edge of the control
head.

Control head Bottom edge of

the tape

0.25mm

Bottom edge of

Black line the head

Fig. M15



2. Final height and azimuth adjustment

Symptom of incorrect adjustment:
If the position of the A/C head is not properly adjusted, the
audio S/N ratio is poor.

« Connect an oscilloscope to the linear audio output.

* Play the 1 kHz audio section on the test cassette.

* Adjust for maximum output voltage by means of the height
adjustment screw (see fig. M15).

* Play the 6 kHz audio section on the test cassette.

* Adjust to maximum output voltage by means of the
azimuth adjustment screw. (fig. M15)

* If necessary, repeat this procedure

 Check the tilt angle adjustment (see chapter 4.2.1).

AUDIO - 6kHz

Maximum

.

Fig. M16

If the tape path was completely out of adjustment or if
several components in the tape path have been replaced,
the above mentioned adjustments might have to be
repeated several times.

4.2.3 “x” distance adjustment

* Before starting this adjustment, set the VCR in the
“EJECT” position.

* Activate the Service Mode according to the description on
page 1-11 (automatic Tracking is not active in Service
Mode).

« Insert the test cassette and enter the PLAY mode.

« Playback the Black & White part of the test cassette.

« Display the TRIV signal on an oscilloscope (DC-coupled)
and adjust for maximum voltage by means of the eccentric
screw (fig M13).
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5. Control with the TRIV signal of the
tape path adjustment

Symptom of incorrect adjustment:

If the envelope output is poor, the picture will contain a lot of
noise. In this case the tracking will lose precision and the
playback picture will be distorted by any slight variation of
the tracking control circuit.

5.1 Left and right roller unit

Preparation:

* Connect one input of a dual trace oscilloscope to observe
the tape sync pulse and the other input (DC coupled) to
observe the tracking information TRIV.

* Trigger the oscilloscope externally on the head pulse HP1.
* Playback the black and white section of the alignment
tape.

1. Enter the manual tracking mode (Menu “TAPE” >
“TRACKING”) and change the tracking value with the » or
< keys on the remote control.

2. Watch the tape sync pulse move to the left in relation to
the TRIV signal.

3. Note the extreme left hand position reached by the sync
pulse. Repeat as necessary.

4. Stop the movement of the pulse when the TRIV signal
reduces from 1/2 to 2/3 of its maximum amplitude. A noisy
picture (disturbance) is visible on the TV set and the CTL
pulse should be to the left of the display.

This position will be stored unless the tape is ejected or the
tracking is manually modified.

This condition works only if X-distance is correctly adjusted
(see chapter 4.2.3).

Adjustment:
Adjust the left and right roller units to obtain the tracking
signal TRIV as straight and flat as possible. (Fig. M17)

ideo head
Tape
Picture is visible
trom foil side
Entry —Scanner ruler Exit
I~
LN -
S ok
TRIV
: J | CTL
NOM position
o ——————————ee
- Trigger
- 20 msec >

Fig. M17
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When looking at the envelope output, the following
possibilities are given (test point: pin 9 connector 1902):

Dropping envelope level
at the begining of track

Y.

Dropping envelope level at the beginning of track (test
point: pin 9 connector 1902).

Dropping envelope level
at the end of track

Dropping envelope level at the end of track (test point: pin 9
connector 1902).

When left and right roller units are adjusted properly, there
is no envelope drop at the beginning or end of the iracks as
shown in the above illustration.

Envelope is adjusted properly
(No envelope drop)

'

The tape path is properly adjusted.

6. Friction clutch control in playback

* Set the drive to “PLAY” mode.

* Place the torque meter on the right reel.

« Turn the capstan motor to move the right reel clockwise.
» Keep turning until the indication at the torque meter no
longer changes (see fig. M18)

« The torque has to be 10.5 mNm + 25% (105 gFem + 25%).

GB

7. Reverse brake control

» Set the drive in the “SEARCH REVERSE” position.

* Place a torque meter on the right reel and turn the reel
anti-clockwise, until the reel just starts to flip.

* The value indicated at the torque meter must be 7 mNm +
3 mNm (70 gFcm + 30 gFcm).

8. Capstan motor replacement

« Set the drive assembly to the “EJECT” position.

* Remove the capstan belt on the underside.

* Remove the three capstan motor fixing screws (see fig.
M19) and withdraw the capstan motor downward from the
drive assembly.

Reassembie in reverse order. Make sure that the capstan
shaft is free of grease.

Chassis

v?\\ Capstan motor

Fig. M19




9. Disassembly/Assembly procedures of

mechanism

This procedure starts with the back cover, the small signal
board, the shielding plate and cassette-up assembly already

removed.

Also, all the following procedures for adjustment and parts
replacement should be performed while unit is in the cassette
-own position (page 2-12). When reassembling, follow the

steps in reverse order.

It is not necessary to remove the cassette-up assembly for all
these replacements, only the drawings and photos are done
without cassette-up assembly lift and sensor print
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REMOVAL INSTALLATION
STEP/| START PART FIGURE UNHOOK / UNLOCK ADJUSTMENT CONDITION
LOC.| N°. Ne. RELEASE / UNPLUG Ne.
Ne,
1 1 Pressure Roller T| DM1, DM3
2 1 Pressure Roller Guide T DM 3
3 1 Cam Shaft T DM 3 s1 See § 10, Alignment Procedure, Top View 2 (page 2.18)
4 4  |Loading Motor T| DM1,DM4
5 4 |Pulley Shaft Assembly T| DM 1, DM 5 |Loading Motor Holder/ See § 8, Replacement of Capstan Motor (page 2.10)
Capstan Motor
6 [} Reverse Lever T DM 1 See § 10, Alignment Procedure, Top View 2 (page 2.18)
7 6 Intermediate Lever T DM 1 s2 See § 10, Alignment Procedure, Top View 2 (page 2.18)
8 6 |Cam Wheel T DM 1 s3 See § 10, Alignment Procedure, Top View 2 (page 2.18)
9 9 |A/C Head T| DM 1, DM 6 |* connector, screw, clip (A) See § 4.2.1 et § 4.2.2 (page 2.8)
10 10 |[Cleaning Roller T DM 1 s4 Small plastic spring of cleaning roller arm must be placed
on the left side of the pin from the chassis.
11 11 |Roller Unit Right T| DM1,DM7 See § 5.1 (page 2.9)
12 | 11 |Loading Arm Right T| DM 1,DM8 See § 5.1 (page 2.9)
13 13 |Loading Arm Left T| DM 1,DM 9 |Part of Sensor Print See § 5.1 (page 2.9)
14 11 |Roller Unit Left T|DM1,DM 10 See § 10, Alignment Procedure, Top View 2 (page 2.18)
15 11 |Loading Gear T DM 2 See § 10, Alignment Procedure,
Top and Bottom Views (page 2.18)
16 16 |Erase Head Assembly T|DM1,DM 11
17 17 |Tension Arm T| DM 1, DM 12 |Brake Band Tension Arm Spring |See § 3.2, Tape Tension Adjustment (page 2.7)
18 18 |Brake Band T DM 12 See § 3.1, Brake Band Adjustment (page 2.7)
19 | 18/19 [Reel Table (S/T) T{DM1,DM 12
20 20 |Main Brake (Left / Right) T| DM 1, DM 12 |Brake Spring
21 18/19 |Brake Gear (Left / Right) T| DM 1,DM 12
DM 13
22 22 |Tension Crank DM 1,DM 16 See § 10, Alignment, Top View 2 (page 2.18)
23 23 |Reverse Brake DM 1,DM 17 Y Place in cam of Slider Gear
See § 10, Alignment, Bottom View (page 2.18)
24 | 6-7,23 |Slider Gear T|DM1,DM 17 See § 10, Alignment, Bottom View (page 2.18)
25 25 |Worm Shaft T DM 1 s5, s6 Set Mechanism in "EJECT" Position
26 26 |Swivelling plate / Swivelling Gear T DM 1 s7
27 27 |Record Protection Lever T DM 1 * Spring s8, s9
28 28 |Gear Pulley B DM 14 Capstan Beit
29 29 |Clutch Assembly B| DM 2, DM 16 |Gear Pulley
30 30 |[Clutch Lever B DM 2 Spring, Gear Pulley, s10, s11
31 30 |Changing Gear B DM 2
32 30 |Double Gear B{ DM 2, DM 13 |Clutch Lever, Changing Gear
33 30 |Main Slider B| DM 2, DM 16
34 30 |Cam Wheel Lever B | DM 2, DM 16 |Part of Sensor Print
35 35 |Cassette Loader Trigger B | DM 2, DM 16 [Part of Sensor Print
36 36 |Cassette Loader Gears B| DM 1, DM 2 |* clip
DM 16
37 37 |Tension Lever B | DM 2, DM 16 |Part of Sensor Print
38 37 |Cam Wheel Tension B| DM2,DM 16 See § 10, Alignment, Bottom View (page 2.18)
39 37 [Cam Wheel Reverse B|DM2 DM 17

List of abbreviations:
S: Snap hook.

T: Top, B: Bottom, C: clip,
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10. Mechanical alignment procedures

The deck must be in "CASSETTE DOWN" position.
The following diagrams indicate the relative position of the
gear wheels and levers when the deck is in the

"CASSETTE DOWN?" position.

Top view 1 Top view 2
Pos.46
Pos.24 Cam shaft
Loading Pos.25 .
arm left Loading Pos.31
arm right Reverse lever

)¢

D) &
vvvvvvv

Pos.45
Cam wheel

Slider gear

Loading gear
Pos.27

Q
V for full loaded wind

Bottom view

Underside view

Pos.113 Pos.112
Cam wheel Tension
tension lever

' Pos.12

Slider Pos.111
gear Cam wheel Loading Tension
reverse gear cranc

Reverse kicker
"optional”




D. CIRCUIT DESCRIPTION

1. Large signal part

1.1 Switched-mode power supply (PS) - TVBAD
(TV board)

Typical specification:

196 - 265 Vrms

120 W (mono)

250 W (stereo)

Operating frequency: 75 kHz

Efficiency: 70% at maximum output.

All outputs are short-circuit proof.

Mains voltage:
Maximum output:

1.1.1  Functional principle (blocking oscillator
principle)

During the conductive phase of the switching transistor, supply
energy is transferred into the transformer. This energy is passed to
the load in the blocking phase. Using the switch-on time, the
energy transferred in each cycle is regulated in such a way that the
output voltages are unaffected by changes in the load or supply
voltages. The integrated circuit MC44608 (7310) controls the
power MOS-FETs (7300).

Description of different load operations

a) No-load

With the wiring harness unplugged, the device runs in hick-up
mode. When a voltage of +5V is connected to pin 5 on plug 1962
(signal ISTBY), the unit will go to continuous mode. The minimum
load required by a power supply for stable oscillation is then drawn
from the TVBAD itself (P, approx. 15 W).

b) Control range

There are two operating conditions in the control range: Hick-up
mode (low-power standby) and normal operation mode (Timer
Record, TV mode).

In hick-up mode (P, < 4 W), the power supply operates in
intermittent mode. During the active phase, the capacitor for the 5V
supply (2351) is loaded from the power supply and discharged via
the load during the passive phase. In this operating condition, all
output voltages up to 5STBY are reduced to 1/10 of the nominal
value or switched off completely. This is controlled using the input
voltage in the 5V controller.

In fixed frequency mode (P, > 15W) the power supply oscillates at
a constant frequency of 75kHz. The load is controlled using the
switch-on time (switch-on time = 1/frequency x duty cycle). The
output voltage is only slightly load-dependent.

¢) Reversal point

Maximum output is transferred at this point of the output
characteristic.

d) Overload

The power supply operates in “BURST-MODE”. The energy is
limited in each cycle, so that the output voltage decreases.

1.1.3  Circuit description

Interference generated in the power supply is kept out of the mains
by a filter around coil 5301 (with 25" stereo units, this filter is
located on the MFSWD sub-printed board). The supply voltage is
rectified by bridge rectifiers 6301, 6302, 6303 and 6304 and filtered
by electrolytic capacitor 2311. During the start-up phase and in
“hick-up mode”), capacitor 2323 is loaded from the MC44608
control IC (7310) with a current source via pin 8 and pin 6. When
the voltage reaches 14V at pin 6 of the IC 7310, the IC starts by
setting the internal voltage and current references and the
oscillator begins to oscillate. After the start-up phase and in
continuous mode, the current source is switched off and the supply
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is transferred by transformer coil 8-9 and components 3322 and
6322.

The power transistor 7300 is the switching transistor for the power
supply. Whilst the switching transistor is switched on, current flows
from the rectified supply voltage through the primary coil of the
transformer, the transistor and the shunts 3327 and 3328 to earth.
As the positive voltage at pins 2 and 3 of the transformer is
constant (for our purposes), the current rises linearly and forms a
ramp, depending on the supply voltage and the inductivity of the
primary coil. A magnetic field, representing a certain energy, forms
inside the transformer. The secondary voltages are polarized in
such a way that the diodes are non-conductive. The value of
resistors 3327 and 3328 is used to determine the maximum
transferable power. The switch-on time for the MOS-FET 7300 is
determined using the current which is supplied to the control input
on the MC44608 (pin 3). The output pin 5 on IC 7310 is a push-pull
stage. The switch-on and switch-off currents for the MOSFET are
limited by resistors 3319 and 3320.

Once the switching transistor has switched off, no more energy is
transferred into the transformer. The inductivity of the transformer
now attempts to maintain the current which flowed through it at a
constant level (u=L*di/dt). The current, however, decreases, di/dt
becomes negative, and the polarities of the voltages at the
transformer reverse, causing a current to flow through the
secondary coil of the transformer, the diodes, the electrolytic
capacitors and the load. This current is also ramp-shaped (but
reducing). The switched-mode power supply is controlied by
changing the conductive phase of the switching transistor so that
either more or less energy is transferred from the supply to the
transformer. For the control function in normal operation mode, the
output voltage Ubat is connected via the voltage dividers 3344,
3348, 3347 and 3346 to the TL431 controller (7341) which
compares the voltage with an internal reference voltage of 2.5 V.
The control range for the TL431 is set using resistors 3341 and
3342. Its output current (=manipulated variable) is disconnected
from the supply by the optocoupler 7340, fed to pin 3 on the
MC44608 (7310) and the switch-on time for switching transistor
7300 is changed accordingly. To stabilize operation in timer-rec
mode, part of the 14A voltage is also used for the control function
via resistor 3346. Voltage peaks occur on the transistor at the
switch-off time due to the leakage inductance in the transformer.
These are limited by components 2313-3311 and 6314-2309 (peak
clamp network). After plugging in the power supply, capacitor 2323
is loaded via an internal current pump on the MC44608. In low
power standby-mode (ISTBY = low) thyristor 6358 is enabled by
transistor 7358 and connects transformer coils 16 - 15 to capacitor
2351.As this coil supplies a voltage of 100V in fixed frequency
mode, which is limited to 12 V in Stdby mode by Zener diode 6341,
all other voltages are also reduced by around 1/10 and therefore
virtually switched off. As this also reduces the auxiliary supply
voltage on the IC 7310, the MC44609 switches over to hick-up
mode internally. This means that capacitor 2351 is loaded with
current pulses during the switching phase via the thyristor 6358
until the current reaches a specific value in pin 3 on the control IC.
It then blocks and capacitor 2351 is discharged via the load
(approx. 60 mA) until control IC 7310 becomes active once more.
During hick-up mode the MC44608 is supplied via pin 8 directly
from the primary direct voltage on 2311. In hick-up mode the
MC44608 runs through three statuses which relate to the supply
voltage on pin 5 (figure 1).
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Figure 1

Switching phase: 7310 is fully active and capacitor 2351 is
loaded. To prevent noise interference, the maximum current in the
transformer is reduced by resistor 3330. As the amount of current
consumed by the MC44608 is high in this state, the voltage on
2323 quickly sinks until it reaches 8.5 V.

Latched-off phase: 7310 no longer issues pulses to switching
transistor 7300. The amount of current consumed by the control IC
and therefore also the reduction in supply voltage on pin 5 can be
set using resistor 3336. The repetition rate is then specified in hick-
up mode. If the voltage on 2323 exceeds 6.5 V, the IC switches off
completely.

Start-up phase: 7310 is switched off completely. The amount of
current it consumes is so low that it can charge capacitor 2323 via
an internal current source. The voltage on 2323 increases until the
MC44608 starts with the switching phase once more at 13.5 V.

On the secondary side, six voltages are available, which are
rectified by 6340, 6342, 6350, 6370, 6380, 6390 and filtered by
2340, 2351, 2360, 2353, 2370, 2380 and 5370, 5360.

The voltages 5STDBY, 5AD and 3V3 are additionally stabilized
using voltage regulators 7381, 7382, 6387, 6383, 6384, 6385,
3383, 3384, 3385, 3386, 3388 and 7391, 7392, 7393, 6392, 3393,
3397, 3395, 3396 and 7370, 7371, 6373, 6372, 6374, 3370, 3371,
3372, 3373, 3375. Whilst the device is in low power stand-by mode,
the 5AD voltage is switched off via the regulator.

The 33A voltage is also stabilized by Zener diode 6355 and
transistor 7355.

Overvoltage

MC44608 7310 has overvoltage protection. When the voltage at
pin 1 exceeds 15.4 V, the output stage blocks.

Overtemperature

MC44608 7310 also has an overtemperature sensor, which blocks
the logic in case of excessive chip temperature. A renewed start-up
is possible once the temperature has dropped. To reactivate the
power supply, unplug the supply and then plug in again.

1.2 Large signal processing (TV,LS,PT) - TVBAD

The following functional units form part of the “large signal’
functional group:

TV-IC (IC7205) controlled using I?C bus
Horizontal deflection stage

East-West image geometry correction stage
Vertical deflection stage

RGB stage

Beam current feedback stage

Picture tubes

Circuit breaker

1.2.1  TV-IC TDA884x (IC7205) controlled using ’C
bus

The TV-ICs used are from the TDA 884x family which can process
various television standards depending on the device type. These
ICs are sub-divided into ICs with and without East-West image
geometry processors.

The following functional blocks are used for large signal
processing:

e  Sync pulse separation from the video signal selected

. Horizontal synchronization via two PLL control loops
a) o1 control foop to achieve frequency synchronization with
the video signal. The control voltage produced is filtered on
pin 43.

b) 92 control loop to adjust the phase angle of the screen
content relative to the grid on the screen. The control
information is output on pin 40 (H drive). The feedback
signal (HFB) is input on pin 42.

Horizontal soft-start and soft-stop function

Soft start: For the first 100ms, the horizontal oscillator
functions at 32kHz and then switches over to 16kHz. The
soft start reduces the switch-on current peaks when starting
up the horizontal deflection stage.

Soft stop: The horizontal oscillator switches from 16kHz to
32kHz line frequency. In addition, the RGB outputs on pins
19, 20 and 21 are notched up to achieve a partial discharge
of the picture tube. The soft stop period is dependent on the
beam current and can last up to 100ms. The high voltage in
the picture tube is therefore reduced to below 10kV and thus
effectively suppressing the cold-cathode emissions
(persistence after the picture tube has been switched off)

e  Vertical divider: Synchronizes itself according to the vertical
sync pulses and determines the scan time and the ramp-
down time for the vertical ramp.

e Vertical saw-tooth voltage generator: Supplies symmetrical
saw-tooth currents to pins 46 and 47. The steepness and
the curved s-shape of these currents can be changed to a
limited extent using the 12C bus.

¢ Beam current limiting stage: Evaluates the voltage available
at pin 22 thus engaging and reducing the amplification in the
brightness and contrast amplification which reduces the
output voltages for the RGB stage on pins 19, 20 and 21.
Voltage on pin 22 >= 3.5V: Not involved in the brightness
and contrast amplification stage.

Voltage on pin 22 between 2.5 and 3.5V: Contrast is
reduced.

Voltage on pin 22 between 1.5 and 2.5V: Brightness and
contrast are reduced.

During the vertical frame flyback time (approx. 0.8ms) the
voltage on 22 needs to be < 3.65V, whereas the vertical
scan time (approx. 19.2ms) < 3.65V. If these voltage values
do not apply, this status is evaluated as an error in the
vertical stage and the RGB output voltages on pins 19, 20
and 21 become as small as possible (RGB is blanked). This
information is forwarded to the main controller (IC7900) via
the I2C bus, and the controller then switches off the
horizontal driver stage in the TV-IC via soft-stop. This state
protects the screen against excessive local heating if the
vertical stage is defective (screen burn protection).

¢  Circuit-breaker evaluation and high voltage compensation
stage: Evaluates the voltage level on pin 50. Voltages >
3.9V indicate a fault in the large signal range. If this level is
exceeded, the horizontal output stage is stopped immedi-
ately, preventing reloading of the screen. Voltages between
1.5 and 2.5V on pin 50 engage and correct the vertical
ramp. (Changes the vertical amplitude or with the TV-IC with
East-West correction stage, the horizontal width by a
maximum of +5%).

s  East-West image geometry processor: Derives from the
vertical ramp a parabolic voltage which issues a control
current on pin 45 for the subsequent East-West correction
stage. The geometry processor can be operated in the
service menu via the 1°C bus and the parabolic voltage can
be changed for the following image geometry corrections:
East-West range, parabolic range, corner, parabolic and
trapezoidal correction.



. RGB functional unit with automatic black level and colour
temperature stabilization:
The black level and colour temperature stabilization corrects
changes in the picture tube relating to high voitages and
ageing. The video signal present on pin 10, 13, 17 or 22 is
separated into the Y and chroma parts in the TV-IC, runs
through various functional blocks depending on the TV
standard, and can then be changed using the I2C bus in
terms of brightness, contrast, definition and colour tempera-
ture. It is set automatically in 4 measurement lines, which
are present following the V pulse, for each picture tube in
succession.

1.2.2 Horizontal deflection stage

T7219, T7501 and transistor 5500 or 5501 are used as the driver
stage for line transistor T7520 or T7521. During the conductive
phase, the primary current for the line transformer L5519 or L5520
and the horizontal deflection current flow via T7520 or T7521.
During the block phase, the energy stored in the line transformer is
used to generate the high voltage and for the horizontal line
flyback. In the subsequent scan phase, the horizontal deflection
current changes polarity and is clamped to earth via the diodes
D6520(14"), D6521(20", 21") and D6521 and D6522 (25"). The
feedback voltage on the line transistor is supplied to the TV-IC on
pin 41 via an RCD network. The TV-IC then uses this information for
RGB blanking during the line flyback and as control information for
the @2 control loop.

1.2.3 East-West image geometry correction stage
(only for 25" units)

The TV-IC 7205 passes a parabolic-shaped control current from pin
45 to the current sink located in the vertical IC TDA8350 (IC7556).
This sink current is drawn from the diode modulator (comprising
D6521, D6520, C2520, C2522, C2526, the bridge transformer
L5525 and decoupling coil L5526) which in turn draws its current
from the horizontal deflection unit. It is possible to control the
image width by changing the deflection current flowing through the
horizontal deflection unit.

1.2.4 Vertical deflection stage

TDAB8356 (IC7555) for 14", 20", 21" and TDA8350 (IC7556) are ICs
coupled to direct current with integrated bridge output stage and
integrated non-return switch. It is controlled from the TV-IC via pins
46 and 47. The status of the V-IC is conveyed to the TV-IC via an
RD network (R3567, R3568, R3569 and D6568).

1.25 RGB stage

The RGB signals are sent to the picture tube printed board from the
TV-IC (IC7205), their voltage is amplified at the board using T7180,
7181 and 7182, the current is buffered once again via the subse-
quent push-pull stages and supplied to the picture tube cathodes
via resistors R3177, 3179 and 3181. After each vertical frame
flyback, T7185, 7186 and 7187 supply measurement signals for
automatic cathode calibration to pin 18 on the TV-IC.

1.2.6 Beam current feedback control stage

The voltage on root capacitor C2535 is a precise reflection of the
total of cathode currents flowing. This information is conveyed TV-
IC (pin 22) to the TV-IC (pin 22) which controls the brightness
reduction stages internal to the TV-IC according to the voltage
values.

1.2.7 Picture tubes

The 14" (A34...), 20" (A48...) and 21" (A51...) picture tubes are
tubes with a 90" deflection angle and do not require grid
corrections, i.e. no image geometry correction stages are
necessary. The 25" picture tube (A59....) is a tube with a 110°
deflection angle and requires a horizontal pin-cushion equalization
stage.
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1.2.8 Circuit breaker

T7543, T7547 and T7510: The circuit-breaker input is located on
the TV-IC on pin 50. This is evaluated approx. 500ms after
switching on the device. In normal operation, approx. 2V is
available on pin 50. In case of error, a high level of at least 100ms
duration is required. The voltage value must be > 3.9V. The stage
with T7510 responds when the line transformer primary current is
too great, the stage with T7543 responds when there is a risk of
excess high voltage, and the stage at T7547 responds when the
beam current is too high.
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2. Small signal part

2.1 Control part (AlO1,Al02,CVB) - RUBAD

Block diagram for sequence control system (central control):

TVB APDOD (for STEREO only)
DPL3519 MSP3415
UV1316(T) TDA 884x : Dolby Surround MSP3410(for Dolby)
TUNER 1 TV-IC : (Range 2000) Stereo Dec.1
Pos.1701 Pos.7218 | Pos.7800 Pos.7801
TVB TVB : APDOD APDOD
S S
D C
PCF8593 ; ’6
RUB
RAM
Pos.7902
UV1316 RUB
TUNER 2 SDAQ
Pos.1303 SCLO
RUB
ROM
MSP3415 Pos.7901
Stereo-Dec.2 ¢ SDAQ R SDAQ, SCLO RUB
Pos.7670 max. 100kHz
RUB -
Steren anlv Service-
RXD R Connector
TDA9605 TMP93C071 TXD 7| Pos.1981
PM?;O Central-Control RUB
0s.
RUB Pos.7900
Stereo only RUB
ST24E16
SDA5650 DAl %Epl;g“;
VPS/PDC SCL1 oli.UB
Pos.7960 SCLO
RUB
ST24El6
i ; SRDATI SDALI, SCL1 N P SDAI1 EEPROM
D‘CSEI:;CPS)‘:“ max. 330kHz SCLI Pos.7801
Pos.1983 SRCLK TVB
RUB STROBE TVB
(for RADIO onlv)
: SAA5563
. Painter
LA71527 % Pos.7804
YCA SDA2, SC1.2 : TVB
Pos.7004 max. 200kHz RWE., RCILK
RUB RDATA,RMS | ot
1
1T
S |R ]I
T |[E |[M Radio-Modul
B |C |E Connector
K1 | K2 T |L R Pos.1984
RUB
Keyboard- R. LED-
matrix Receiver Control




2.1.1  Overview of functions:

The control of the entire TVCR combined unit primarily determines
the “all in one” (AIO) central controller TMP93C071 (1C7900),
which monitors peripheral functional groups using {2C bus (SDA,
SCL). Communication with the TXT,0SD-IC (Painter) SAA5563
(IC7804) on the TVBAD is conveyed via lines SDA1 and SCL1.
The sequence control system can be divided into the following
functional groups:

*  Main computer (central controller) with external memory and
paraliel RAM

Bus systems

Shift register

EEPROM

Reset generation
Keypad evaluation

LED control

IR receiver

Clock IC

Loading motor detection

2.1.2 Main computer

The micro controller (WC/AIO) TMP93C071 IC7900 carries out the
main control functions on the device. As the pC has no internal
memory, an external EPROM or flash-ROM (IC7901) with a
memory size of 512 Mbytes is required. As the uC’s internal RAM is
not sufficient at 8kBytes, an external static RAM (IC7902) is used.
The memory size is 256 kBits .

External ROM sector of 16Mbytes addressable

8 Kbytes internal RAM

8-bit A/D converter (16 channels)

Serial bus interface: 2 serial, 2 I1°C bus, 1 UART (RXD/TXD)
PWM outputs: -3 x 14bit, 9 x 8bit

Composite sync input

Special servo inputs

The component is used in QFP (120 pins).

There are 16 analog inputs available. The resolution of the A/D
converter is 8 bits. The maximum input voltage range which can be
processed is 0 ... 5V (determined by the reference voltages ADREF
pin12 and ADGND pin13).

12 analog/PWM outputs - 3 with 14-bits and 9 with 8 bit resolution,
are available. The outputs supply a signal with a constant
frequency (approx. 39kHz) and a variable duty cycle.

External RAM CY62256D (7902)
An external RAM of 256kBits (32k x 8bits) in size is used.
External flash ROM M29F040-90P1 (7901)

The external flash ROM has a memory capacity of 4Mbits (512k x
8bits). It contains both the controller software for the entire
sequence control system for the device, and what is known as the
“boot software”. This can be used to overwrite the controller
software using an RS232 interface for a new version. For this
purpose there is a service connector (pos. 1981) on the underside
of the device, which can be used to connect the TVCR to a PC via
an interface. Each time the network is reset, the boot software is
active for 50ms and attempts to create a connection to the PC
before the device is restarted.

See the Settings chapter for more details on the software update.

2.1.3 Bus systems

a) [I°C bus for peripheral functional groups

SDAQ, SCLO:
This bus is operated at a pulse frequency of approx. 100kHz. The

following modules are connected:

- CLOCK-IC (IC7970) PCF8593P (RUBAD)
- VPS/PDC-IC (IC7960) SDA5650 (RUBAD)
- TUNER 1(1701) UV1316 (TVBAD)
- TUNER 2(1301) UV1316 (RUBAD)
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- MOBI (IC7640) TDA9605H only for stereo (RUBAD)
- MSP (IC7670) MSP3415D only for stereo (RUBAD)
- TV-IC (IC7205) TDA 8840/8842 (TVBAD)

- MSP (IC7801) MSP3410/3415 (APDOD)

- DOLBY-IC (IC7800) DPL3518/3519 (APDOD)

SDA1, SCL1:
This bus is operated at a pulse frequency of approx. 330kHz. The
following modules are connected:

- EEPROM (IC7818) ST24E16(RUBAD)
- EEPROM (IC7801) ST24E16 (TVBAD)
-TXT, OSD (PAINTER) (IC7804) SAA5563 (TVBAD)

SDA2, SCL2:

This bus is operated with an individual pulse frequency
(synchronized using HP1) so that no interference is generated in
the image. The following module is connected to this bus: YCA
(IC7004) LA71527M

b) Serial bus to the service plug

Service information can be called up on plug 1981 via RXD and
TXD. (e.g. re-programming flash ROM and RS232 interface)

c) Optional for devices with radio display: Serial bus for the
shift registers

Via the SRDAT and SRCLK lines, data is loaded into the shift
register with a serial input and parallel outputs and switched onto
the shift register outputs by the transfer pulses coming from the
STROBE line (see description of KB1D).

d) Optional for devices with radio: Serial bus
RCLK_MNT2, RDATA_PSS2: Interface to the radio module

2.1.5 EEPROM

The IC7818 (16Kbit) on the RUBAD stores timer data, channel
information, device settings, SHOW VIEW data and data for the
child-lock, for example, using the I12C bus.

In the 1IC7801 (1Kbit) on the TVBAD, setting values are stored
using the I?C bus required for the production of the TVBAD board.

2.1.6 RESET generation

For generating the reset, a discrete switch is used where the reset
length and the rising edge can be adjusted using two capacitors.

2.1.7 Keypad evaluation

Using a resistance network a voltage divider is generated
depending on the key pressed via resistors pos. 3945 and 3946.
This voltage divider generates a specific direct voltage value on
line K1 or K2 which is detected using the analog inputs AIN7/pin 18
(K1) and AIN9/pin20 (K2) on the uC 7900.

Alternatively, the keys can also be located on a separate printed
board (KB1D or KB2D). In this case the lines K1 and K2 are only
fed to the KB1D printed board via plug pos.1983 or to the KB1D
printed board via plug pos.1982. The direct voltage value is then
generated on lines K1 or K2 and evaluated on the keypad printed
boards once more using the keypad and resistance, and evaluated
on the RUBAD.

Die Tasten kénnen alternativ auch auf einem eigenem Print (KB1D
oder KB2D) sitzen. In diesem Fall werden die Leitungen K1 und K2
lediglich Uber den Stecker Pos.1983 zum KB1D-Print oder Uber
den Stecker P0s.1982 zum KB2D-Print gefihrt. Auf den
Tastenprints wird dann wieder (ber Taste und Widerstand der
Gleichspannungswert auf den Leitungen K1 oder K2 erzeugt und
am RUBAD ausgewertet.

GB



2.1.8 LED control

a) STBY-LED

The red STBY-LED can be lit in 2 different brightness levels. In
standby mode it is less bright than in the normal operating mode,
and it will also flash when remote control signals are being
received. It is controlled using the STBL signal (uC 7900 P66/ pin
98).

STBL low = standby mode (LED less bright)

STBL high = normal operation (LED bright)

Alternatively, the STBY-LED may be located on a keypad printed
board (KB1D or KB2D).

b) TIMER-LED

The red timer LED is switched using the control line ITIMER and
displays whether or not a timer has been programmed. If the
ITIMER control line is High, the TIMER LED does not light up; if the
ITIMER control line is on Low, the TIMER LED lights up.
Alternatively, the timer-LED may be located on a keypad printed
board (KB1D or KB2D).

¢) RECORD-LED

The RECORD-LED is controlled using the IRECL control line. If
control line IRECL is High, the RECORD-LED will not light up; if the
control line IRECL is Low, the RECORD-LED will light up.
Alternatively, the RECORD-LED may be located on a keypad
printed board (KB1D or KB2D).

2.1.9 Display printed board KB1D (only for devices
with radio)

2.1.9.1 Display board

Overview of functions:

The 7 segment display is controlled using a serial bus and the
supply to the segments is ensured by line DISSUP. The customer
can select various brightness levels in the various operating
modes.

The sequence control system can be divided into the following
functional groups:

e Shift register (IC7111,7121,7131,7141) HEF4794BT
e 7 segment LED display

Shift register

Via lines SRDAT1 and SRCLK (serial bus) the data is loaded into
the shift register (pos. 7111, 7121, 7131, 7141) using serial inputs
and parallel LED driver outputs. Using the rising clock edge
(SRCLK) the data from SRDAT1 is transferred and conveyed using
EO (Enable Output) on high, directly to the outputs using the rising
strobe edge.

7 segment LED display

The 4-figure LED display LTC-5837BG (pos.7130) can be operated
at 4 different brightness levels. The display is supplied with DC via
line DISSUP, and a change in voltage on the DISSUP indicates a
change in the display brightness. All segments have a common
anode which is run to pins 3, 8, 18, 23, 28, 33 and 38. The
individual segments are controlied directly using shift register
outputs so that a LOW position on the shift register output activates
the corresponding display segment.

2.1.9.2 Keypad

see Keypad evaluation

2.1.9.3 LED control

Aiarm Radio Sound LED

The Alarm Radio Sound LEDs (pos. 6183, 6184) are controlied by
the shift registers in such a way that a LOW position on the shift
register output activates the corresponding LED.

Record, Timer, Stby LED
see 2.1.8 LED control
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2.1.10 IR receiver

Using the IR receiver (IC7810), the IR commands sent by the
REMOTE are received, converted, and fed to the c¢ central
controller on pin 29.

2.1.11 CLOCKIC

The CLOCK-IC supplies the time information and continues to be
supplied with a back-up voltage even if the device is either
unplugged or switched off at the mains plug. This also means that
the clock function is maintained if the device is switched off for at
least 30min or 4 days (depending on the back-up capacitor 2970 or
2971).

2.1.12 Threading tachometer detection

So that the device can also detect when a cassette is inserted in
low-power standby mode, the threading tachometer is detected
using a comparator ( IC7800-A) and fed to the pC.

This indicator is used to “wake up” the device from low power
standby.

2.1.13 Buzzer function

When programming the timer, the signal TWB is set to LOW, which
loads an 1000uF electrolytic capacitor. This electrolytic capacitor
(pos. 2994) is discharged via a piezo element (buzzer) if the power
supply is interrupted or if the mains switch is activated, and this
produces a timer warning signal.

2.2 Control section on the TV board (COTV) -
TVBAD

Micro-controller (Painter)

The microcontroller IC SAA5563 (pos. 7804) comprises one
microprocessor group and a Teletext group. This IC is used to
realize a port expander as well as Teletext, VPS-PDC and OSD.
The SAA5563 is controlled by the 12C bus SDA1 (pin50) and
SCL1(49). Control line ITXTINTCO is used as an additional
communication line. It indicates when a further transmission may
be sent to the SAA5563.

TVBAD control (port expander)

The ports controlled by the microprocessor are either arranged as
outputs for control lines (pins 3, 4,5, 6,7, 11,12, 17, 18, 19, 46, 47,
48, 51 and 52), as PWM ports for pulse-wide modulated signals for
setting the volume for mono devices (pin1) or in devices with a
radio function to output the timer-buzzer alarm signal (pin2).

ping is used as a read-in port for the AGC voltage from tuner1 and
pin10 for reading in pin8 from SCART1.

TELETEXT, VPS-PDC (data decoding)

The Painter decodes the following file types from CVBS (VTV or
VPDC): WST Teletext (625/525), Closed Caption, VPS, WSS. The
extracted data is stored either in the memory interface or in the
special function registers (SFR). The time can also be read from
the TXT header line or from the PDC formati (for “Time
download").

The following modes (data formats) are identified:

VPS (Timer data and sender name)

PDC Format 2 (Timer data and sender name)
PDC Format 1 (sender name and date)

TXT header line (time for “Time download”)

0sD

Display

The data to be displayed from Teletext pages or from OSD pages
are written to the memory interface. The display unit generates the
required RGB signals (RTXT, GTXT and BTXT) and the fast
blanking signal VDS (BLTXT). The RGB signals and the fast
blanking signal are fed to the IC7205 (TV-IC).

Synchronization

The display is synchronized with the 1C7205 (TV-IC) using the
horizontal sync (HFB/ pin36) and the vertical sync (VGUARD/
pin37). Due to this external synchronization, the display for Painter
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is in “Slave Sync Mode”. All display timings are derived from these
signals. No artificial sync is generated due to the slave sync mode.
The VDS output (BLTXT) on pin 35 means that subtitles can also be
used.

For devices with 2 tuners, the VPS/ PDC decoder-IC7960
SDAS5650 on the RUBAD is used to decode the VPS/ PDC data.
This reads the data from the vertical blanking gaps and supplies it
to the controller via the 12C bus SDAQ and SCLO.

2.3 Deck electronics (DE) - RUBAD

2.3.1 Deck interface SAA 1310

a) CTL stage

The IC SAA1310 (IC7443) contains a write/read stage for the CTL
track, providing the option of overwriting an existing CTL track free
of interference (e.qg. if another index code is written onto the tape in
Play mode). The playback stage is equipped with a “digital” two-
stage AGC. This logic circuit identifies the size of the output signal
supplied by the CTL head via comparators, and then selects the
best amplification ratio in the playback stage using comparators.
Note: The playback signal follows the law of induction (di/dt) and is
therefore largely proportional to the tape speed. it can therefore
vary considerably from the maximum speed v in the FAST
SEARCH mode to v, in the LP mode (slowest tape speed). To
ensure that the pulse-interval ratio of the tape sync is always
correctly reproduced with the conditions given above, the amplifier
must not be overdriven. The two-stage AGC alone cannot cover the
large dynamic range of the input voltage. The amplifier is therefore
also equipped with an internal low pass characteristic (fg=3kHz
typ.).
The amplification is also influenced using transistor T7442 and
resistor R3452. The transistor is purposely inversely polarized
because the inverse operation has better damping properties for
this application. If T7442 is blocked (WIND mode), the external
resistor R3448 is located in the feedback loop which reduces the
amplification. The short-circuiting of R3452 with T7442 (in PLAY
and REC) increases the amplification in the following ratio; g, / g,
= 1+R3452 / 100. The RC cell C2473 and R3454, connected in
parallel with the CTL head, together with the CTL head inductance,
causes a resonance step-up around 10 kHz. R3454 produces a
steep fall in the frequency transmission characteristic beyond the
resonant frequency, providing an efficient suppression of stray high
frequency pick-up. The CTL head signal amplitude in SP is around
1to 2 mV,. This means that the gain of the playback amplifier has
to be correspondingly high. To avoid offset problems, a 47y
electrolytic capacitor (C2471) is inserted in the negative feedback
branch for DC decoupling. Together with the internal 100Q
feedback resistor, this electrolytic capacitor acts as a high pass
filter. Its capacity must be large enough to ensure that the
differentiating effect is beyond a cut-off frequency, where the
distortions of the signal shapes remain negligible at the lowest tape
speeds. Otherwise overshoots could occur after each change of
magnetism on the tape, resulting in faulty triggering of the internal
logic and therefore in faulty sync signals.
The W/R (Write/Read) signal is used to switch over between record
and playback:

- W/R "high” > Record

- W/R "low” > Playback.
The SYNC line on pin 16 is bi-directional. In Rec. mode, a
rectangular signal with a period of 40 ms is generated by the TVC
(24ms high,16ms low) and fed to the CTL IC on pin 16 (=SYNC).
The recording amplifier in the SAA1310 converts this voltage into a
recording current of approx. +2mA.
in playback mode, the corresponding sync signal from the tape,
pre-amplified by the CTL stage in the SAA1310, is output to pin 16
and fed to the AIO. pin 3 in the SAA 1310 is the buffered output of
the IC’s internal 2.5V reference voltage (+0.1V).

b) Sensor interface

The four comparators in the SAA1310 are used to convert the
analog signals to the logic level. Two of these comparators have
open collector outputs (pins 11 and 13), which can switch a current
of 100 mA. The outputs are overload protected by a current limiter
and thermal overload protection. Only the non-inverting input on

2-41

each comparator is accessible from the outside. The other inputs
are connected to an internal reference of 2.5V. The hysteresis of
the comparators is set internally to approx. 10mV.

The following sensors are evaluated:

WTR (Winding Tachometer Right)

Comparator 2 (In WTR/pin 6; Out WTRD/pin 14)

This signal comes from a reflected light barrier. The output
amplitude of the sensor must have a minimum variation of between
2V and 3V to ensure correct evaluation.

WTL (Winding Tachometer Left)

Comparator 3 (In WTL/pin 7; Out WTLD/pin 13)

This signal is required for the turbo functions. It functions in the
same way as the WTR stage.

FG (Capstan Tachometer)

Comparator 4 (In FG/pin 8, Out FGD/pin 11)

The amplitude for this virtual sinewave signal is approx. 1V, The
minimum acceptable level is 300mVp o The signal is AC-coupled via
C2490. This means that input pin 8 is connected to the reference
voltage pin 3 via resistor R3456 (bias current and DC offset).
R3456 together with C2474 creates damping to prevent high
frequency interference. However, R3456 and R3470 also create a
voltage divider which suppresses the signal (by approx. 0.8dB).

2.3.2 Head drum motor driver

DRUM: Speed/phase - control signal (14 bit resolution).
PG/FG:Combined POS/tachometer signal (comes from the
TDA5241).

The current consumption from the 14M line is typically 70mA,
which rises to approx. 0.5A when starting the motor. The head disc
control voltage (speed and phase information) is output via the
DRUM control line. This pulse-wide modulated signal is fed to the
head drum motor driver IC TDA5241 (7446/pin 13) and integrated
with capacitor C2492. This IC already has a completely integrated
‘start-up’ circuit fitted. For the commutation, the head drum motor
driver uses the e.m.f. on the non-current carrying motor coil
(transformer principle). The motor speed is also discharged from
there at the same time. The phase of the head disc is discharged
from a position coil. Speed and phase are combined into one signal
(7446/ pin 6 -“PG/FG"). During this process the falling edge of the
signal is the speed (FG/450Hz) and at 25Hz the position pulse (PG)
has a positive edge. The connection from the HMO driver TDA5241
[7446] to the head drum motor is made using plug connector
pos948.

2.3.3 Interface to the capstan motor:

The capstan motor on the tape deck is connected via connector
1946. CAP is the signal for controlling the Cap speed; it is a voltage
which can vary between 0 and 5V without load. By means of CREV
(Capstan REVerse) the direction of motor rotation can be changed
(high = reverse). The capstan motor is supplied via line 9_14M2
(14V). The maximum current consumption is limited to 1A. Typical
values in playback mode are approx. 0.2 to 0.3A. The capstan
tachometer FG is connected directly to the sensor interface. It
comes from a Hall sensor and is pre-amplified on the printed board
for the capstan motor.

2.3.4 Loading motor driver:

The driver for the loading motor uses a bridged dual power op amp
(1C7440, L2722). This IC can supply an output current of +1A. All
the outputs are overload protected using diodes (flyback diodes).
Between the IC outputs (pins 1 and 3), a “Boucherot” circuit (1Q/
100 nF) suppresses any spurious 3MHz oscillation from the output
stage. The output current is limited by the impedance of the loading
motor (typ. 18Q) when starting up or if the motor is blocked. One
half of the bridge is controlled via the TMO line and acts as a
comparator. The other half is an amplifier integrator with V, = 3.9. A
change in the input voltage (THIO) of between 0 and 5V results in a
change in the output volitage of between 0V and almost Ub. With
50% modulation (THIO = 2.5V) there are approx. 7V on pin 3.
C2478 integrates the 39kHz PWM signal. The polarities of the
comparator (non-inverter) and the opamp (inverter) are selected as
follows:
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o During a Power On Reset, the AlO switches the THIO line to
“Low” and TMO to "High”. These polarities must be observed
to ensure that the motor is not activated during a POR pulse.

e When there is a loss of the 5V supply, a separate reference
divider (3451/3457) is used for the comparator section. Both
outputs on L2722 are then in “common mode”, thereby
protecting the motor.

2.3.5 LED control for Tape End/ Tape Start Detection

The LED current is switched using transistor at pos. 7808. The ON
time is approx. 1 msec with an ON/OFF ratio of 0.09.

The LED current is normally 150 mA. In order to prevent
interference from the relatively high pulsed current ‘spreading’
through the entire unit, the LED is fed from the 14M1, and filtered
by 2 NFRs [3805, 3812] with 10 Q each and a 220pF electrolytic
capacitor [2800].

2.3.6 Analog interface to the AlIO

The following analog signals are sent to the AIO’s internal A/D
converters:

e TRIA_ALM Tracking Information Audio (audio envelope
information stereo only).

o TRV Tracking Information Video (video envelope
information).

e TAE/TAS Tape End / Tape Start Detection

2.3.7 Evaluation of the tape deck switches
There are two switches available:

. INIT Initialization switch
RECP Record protection

2.3.8 CMT detection

The CSYNC signal coming from the VS part is integrated a
comparator (IC7800-B). The integrated signal then reaches pin 33
(port 86), where the video signal is detected using the 50 Hz
evaluation.

2.4 AUDIO (AF,AL,AP,AMP,IO,SF,ACO)-
RUBAD, TVBAD, SFD

2.41 General:

a) Mono version:

The demodulators TDA 8842 (1IC7205) and TDA 9830 (IC7705) are
used for the audio demodulation for front end 1. The signal from
front end 2 is demodulated using demodulator TDA 9817 (IC7309).
The analog switches HEF 4052 (view selector: IC7651, mode
selector: IC7658, Scart output selector: IC7904) are used as an
audio 1/0 switch. As the record / playback ampilifier, the linear audio
part in the single chip YCA processor LA 71527 (IC7004) is used
with the following functionality: An analog sound controller and
pseudo stereo stage (IC7653) is used in the sound feature version.
The audio output stage (IC7450) is equipped with a power limiting
switch which prevents the speakers being overloaded.

b) Stereo version:

The multi-standard sound processor MSP 3410 / MSP3415
(IC7801) is a single chip solution containing three functional
groups: FM/AM & NICAM demodulation (front end 1), I/O switch,
I2S interface (MSP 3410) and digital sound processing. This IC is
controlled solely by the I°C bus. The MSP 3415 (IC7670) is used for
the FM / AM or NICAM demodulation from the front end 2. For the
Dolby sound decoding, the DPL 3518 / 3519 (IC7800) is used,
which also has the functionality of a matrix I/O switch. The FM
audio processor TDA 9605 (IC7640) is used for FM audio
modulation (recording mode), FM audio demodulation (playback
mode). noise suppression. and as an /O switch. This IC is

controlled solely by the 1°C bus. The carrier frequencies and
bandpass filter for the FM audio part are adjusted by the TDA 9605
independently. This adjustment is started via the I2C bus following
the mains reset. The HP2 signal is used as a reference for this. The
linear audio part in the single chip YCA processor LA 71527
(1IC7004) contains the functionality: Linear audio input switch and
ALC (Automatic Level Control) stage, recording amplifier /
recording equalizer, playback amplifier / playback equalizer and
head change-over switch. The audio output stage (IC7450) is
equipped with a power limiting switch to prevent the speakers
being overloaded, and which limits the maximum output power per
channelto 5 W,

242 Audio IN/OUT:

a) Mono version:

The entire audio I/O is switched using analog switches (HEF 4052)
which are switched using state control lines. The view selector
(IC7651) switches the signals from the front end, Scart / front cinch
and tape (playback mode) to the audio output stage (speakers /
headphones). The mode selector (IC7658) switches the signals
from the view selector and radio tuners; and the IC7658 is used to
switch the pseudo stereo effect (sound feature version). The Scart
output selector (IC7904) switches the signal from the front end and
tape (playback mode) to the Scart output. The input source switch
in the single chip YCA processor LA 71527 (IC7004) is used as the
recording input selector. For the Scart and front cinch inputs, buffer
amplifiers (Scart:T 7906 / (7907), front cinch: T 7400/ (7401)) have
been fitted. There is a driver stage (T7907) on the Scart output.

b) Stereo version:

The entire audio input and output selection is realized in the multi-
standard sound processor MSP3410/ 3415 (IC7801)
(multifunctional matrix /O switch and digital I/O interface) and in
the FM audio processor TDA9605 (IC7640) (input selection for
Scart, front cinch, recording and record / playback switch. The
Dolby Pro Logic decoder DPL 3518 / 3519 (IC7800) is connected
using a digital /O interface (I2S bus) to the sound processor
MSP3410. The I/O switches are controlled solely via the I?C bus.
The recording source selection for FM audio and linear audio, as
well as the FM audio / linear audio change-over during playback
(automatic detection), is detected and implemented automatically
in the TDA 9605. In decoder mode, the bypass function of the FM
audio processor is used to loop in the audio signals. For the Scart
and front cinch inputs, buffer amplifiers (Scart: T 7906 / T 7907,
front cinch: T 7400 / T 7401) are used to obtain the best possible
signal quality. For the rear cinch outputs, driver amplifiers (IC7900 /
1C7907) are used.

2.4.3 Sound processing & view mode:

a) Mono version:

The demodulation in FM / AM receive mode is carried out by
demodulators TDA 8842 (IC7205) / TDA 9830 (IC7705). The audio
signal is then forwarded to the view selector HEF 4052 (IC7651)
(pin 1/ pin 12). In Scart or front cinch mode, the signal is first fed
through the buffer amplifier and then reaches the view selector (pin
5/ pin 14). In tape playback mode, the signal from the linear audio
processor (IC7004) is fed to the view selector (pin4 / pin 11). In the
sound feature version, the signal first runs through the mode
selector HEF 4052 (IC7658) pin 5/ pin 12, then the analog sound
controller (Bass, Treble, pseudo stereo), which is realized using
1C7653 (TL 074) and then back to the mode selector (only with the
pseudo stereo version) IC7658 (pin 15), before it reaches the audio
output stage (IC7450). In the version without sound features, the
signal is fed via the view selector (pin 3) directly to the audio output
stage. The sound feature part is controlled using control lines
IBASS (bass emphasis), ITREBLE (treble emphasis), MUTE_PST
(pseudo stereo). The volume is controlled using a D.C. regulated
pre-amplifier stage in the audio output stage (control line VOL / pin
3). In the radio tuner mode, the audio signal runs from the tuner
part via the signal amplifier T7657 to mode selector HEF 4052
(IC7658) pin 3 / pin 13, before it is fed to the audio output stage.
The radio tuner mode is activated using control line RAD. The
buzzer operation is controlled using the signal / control line RAB,
whereby the buzzer signal is fed to the audio signal path via stage



R3674 / T7660. The Scart output selector HEF4052 (IC 7904) is
provided to switch the audio signal from the front end and from the
tape (playback mode) to the Scart output. The selected audio
signal (pin 3) then runs through driver stage T7909, before it is
output on the Scart output.

b) Stereo version:

The MSP3410 / 3415 (IC7801) contains a fully digital sound
controller (DSP part) and the required A/D & D/A conventer stages.
The DSP part includes: Volume / Balance, Treble / Bass, Loudness
and special sound effects controls. An AVL (Automatic Volume
Levelizing) control is also included. All sound settings are controlled
via the I?C bus. In FM / AM or NICAM demodulation mode (View
mode), the signal from the internal demodulator is connected
directly to the DSP part. In Scart or front cinch mode the signals are
first fed through the buffer amplifier and reach the input for the
sound processor IC7801 (pin 52 / pin 53) via the FM audio
processor (Scart: pin 6 / pin 7, front cinch: pin 2 / pin 3). In tape
playback mode the signals are fed from the FM audio processor
(IC7640) to the input for the multi-standard sound processor
IC7801 (pin 49 / pin 50). The signals are then connected via the /O
matrix switch to the A/D converters. After conversion, the digital
audio signals are conveyed to the DSP part, where they are
processed digitally (pin 13). From the DSP par, the digital audio
signal is forwarded to the 128 output (pin 13) for processing in the
Dolby decoder (IC7800). At the I2S input (pin 14 / pin 20) on the
sound processor (IC7801), the decoded digital audio signal from
the Dolby decoder goes back to the DSP part for further processing
(Dolby version). On the outputs on the DSP part, there are quad
oversampling D/A converters for the speaker / headphone
channels and the I/O matrix switch, where the digital audio signals
are converted back into analog signals. (speakers / headphones:
pin 29/ pin 28). The signals for the speaker / headphone output
stage TDA 7495 (IC7450) are fed from the D/A converter output
stages (LS). From the D/A converter output stages (HP), the
signals reach the driver amplifier LM358 (IC7900) for the rear cinch
output (pin 26 / pin 25). On the rear cinch output there is a mute
stage fitted (T7901 / T7904) for the low-power stand-by mode,
which is controlled using control line MUTE_PST. For the Scart
output, the signals are fed to the 1/O matrix switch output ( pin 37 /
pin 36).

244 Dolby decoding - APDOD

The DPL3518 / 3519 (IC7800) contains a fully digital Dolby Pro
Logic decoder and a digital /O interface (I1°S bus) with a
multifunctional matrix switch. The coded audio signal is converted
in the sound processor (IC7801) (A / D converter) and reaches the
input (pin 12) of the Dolby decoder (IC7800) via the I2S interface
(output: pin 13) . Further processing is carried out purely digitally in
the DSP part of the decoder. The signal on the output of the DSP
part is forwarded to the 12S output (pin 11 / pin 19) where it reaches
the sound processor (IC7801) and is available for further
processing (I2S input : pin 14 / pin 20). From the output of the DSP
part (DPL 3519), the decoded digital audio signal goes via a matrix
switch to the D/A converter stages where the digital signal is
converted back into an analog audio signal. From the converter
output on the DPL3519 (pin 21 / pin 25) the signal is forwarded via
the driver amplifier LM358 (IC7907) to the rear cinch output for the
effect channels (center / surround). On the rear cinch output for the
effect channels, there is a mute stage (T7908 / T7911) which is
controlled using the control line MUTE_PST.

2,45 Linear audio recording & playback:

a) Recording:

The signal inputs for recording are pin 71 (Scart), pin 73 (front end)
and pin 75 (front cinch) from the YCA processor LA 1527 (IC7004).
For the HiFi version, the signal input for recording is pin 73 (AMLR).
During recording or loop through (EE), the signal runs through the
linear amplifier and then the mute stage and exits the IC on the
signal output pin 77. The attenuator on pin 77 (R 3611, R 3616) sets
the required level for the ALC (Automatic Level Control) detector,
for which the time constant is determined on pin 72. The level for
the recording amplifier is determined using R 3610 and R 3615.
The pre-emphasis for the recording amplifier is created using the
network L 5601, C 2622, C 2623 and R 3636. In longplay recording
mode, the network C 2619 and R 3621 is switched in parallel to the
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internal switch on pin 3. The output for the recording amplifier is pin
1 (C 2617). The recording current is then added to the bias current
via resistor R 3623 and flows via the head to pin 5, where the
internal switch is closed. The oscillator switching (T 7607, L 5602),
which oscillates at around 70 kHz, is used as the erasing oscillator
for the main erasing head, the linear audio track erasing head, and
for the bias current supply. The bias current is set using
potentiometer R 3630. To prevent spikes, the oscillator is switched
on slowly (switching stage T 7603, time constant C 2614, R 3613,
R3619 and current limiter R 3614).

b) Playback:

During playback, the internal switch on pin 7 is closed. The
playback signal from the linear audio head is amplifier during the
equalizer stage and exits the IC at pin 10. The de-emphasis and
the amplification is determined using network C 2620, C 2628, C
3624, R3624, R 3626, R 3631 and R 3634. In iongplay playback
mode, the frequency characteristic is adjusted using capacitor C
2616 located on pin 4 and using resistor R 3624 which is connected
to pin 9. The resistor R 3632 and the capacitor C 2627 determine
the head resonance during playback. The playback signal on pin 10
then runs through the filter C 2625 and R 3628. Located on pin 11 is
the input for the linear amplifier, where the signal is amplified and
exits the IC via the mute stage on pin 77. A special line frequency
filter (L 5600, C 2604, C 2605, C 2606, C 2607 and R 3607)
eliminates line frequency interference from the useful signal. The
playback signal in the buffer amplifier T 7600 is then amplified and
in the mono version, fed to the /O selector switch (IC7904 /
IC7651). With the HiFi stereo version, the signal is fed to pin 22
(AMLP) on the FM audio processor (IC7510), which is the input for
linear audio. A potentiometer (0 .. 15 dB) controlled by the I2C bus is
used in the IC7640 to adjust the linear audio head and amplifier
tolerances.

2.4.6 FM audio recording & playback:

a) Recording:

The audio signals from the recording front end 2 (pin 8 / pin 9), the
SCART buffer amplifiers (pin 6 / pin 7) and the front cinch buffer
amplifiers (pin 2 / pin 3) are conveyed to the two input selector
switches on the FM audio processor TDA 9605 (IC7640), which
select the corresponding signals for the FM audio and the linear
audio part. The signal coming from the input selector switch (IN-
PUT SEL) reaches, via a stereo level actuator (VOLUME L/R)
controlled by the 12C bus and a deep pass filter (fg > 30 kHz), the
NOISE REDUCTION block which compresses the dynamics during
recording. The compressed signal is then fed to both FM
modulators (left channel: 1.4 MHz and right channel: 1.8 MHz
carrier frequencies). Both carriers are added and fed to the FM
audio head amplifier. Via the recording / playback switch on the
head amplifier, which is switched using the control line RMA, the
FM signal reaches the output (pin 35, pin 36, pin 37) on the FM
audio processor and then the audio heads via the rotating
transformer. The TRIA_ALM line forwards the size of both audio
signals (1 Vs = 2.68 V) to the AlO-pP (IC7900). This DC level
information is required during recording by the SCART or front
cinch socket to prevent overmodulation of the FM carriers. When
the audio signal levels are too high, they are attenuated using the
VOLUME controller via the I12C bus.

b) Playback:

The FM signal from the audio heads goes via the rotating
transformer to the recording / playback switch (pin 35, pin 36, pin
37) on the head amplifier. After amplification in the head amplifier
(63 dB), the FM signal reaches the HF-AGC (Automatic Gain
Control), where the tolerances of the tape, the heads and the
rotating transformer are balanced. Via the two band pass filter and
limiters, the FM signals reach the PLL demodulators. Head
change-over interference is suppressed using SAMPLE & HOLD
stages (triggered by the HP2 signal). The demodulated signals are
then expanded into the NOISE REDUCTION stage. The hi-fi
signals on the output selector switch are then available (hi-fi output
pin 16 / pin 17). If there is no FM on the tape during playback, the
output selector switch is switched over automatically from the IC to
linear audio (input pin 22). In playback mode the TRIA_ALM line
supplies the level of the FM envelope curve to the AIO-uP (IC7900).
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This level information from the FM envelope curve is used for the
hi-fi tracking of the rotating FM audio heads to achieve the best
possible playback quality (normal: 3.5V ).

2.4.7 HiFi audio interface to the linear audio:

In recording mode, the input selector switch NORMAL SEL in the
FM audio processor (IC7640) selects the audio source and issues
this signal to pin 21 (AMLR). The audio signal then reaches the
audio part of the YCA processor LA71527 (IC7004) on pin 73. The
input selector switch in the IC7004 is always set on the input IN 2
(pin 73). During playback, the AMLP signal from the linear audio
part in the YCA processor (pin 77) is carried via pin 22 from the FM
audio processor to the playback level attenuator which can be
adjusted in service mode using the 12C bus.

2.5 Receiver part (TU1,TU2) - TVBAD, RUBAD

The DELTA TVCR receiver part design permits component options
to be used to create both a single or multi-standard mono 1 tuner
front end with or without radio, and a multi-standard stereo 2 tuner
front end. With the second tuner and the relevant front end circuit
sections the VCR and TV parts can receive transmissions from the
applied antenna signal independently from one another. With the
stereo version, the sound processors of types MSP 3410D, 3415D
and MSP 3415D-QG-A2 are used for the sound demodulation for
the various TV standards.

2,51 Frontend 1 (TV tuner)

The 1=t tuner on the TVBAD pos. 1700/ 1701 is designed as a single
or splitter tuner combination. With a two-tuner device, the splitter
divides the incoming antenna signal into signals for the TV tuner
and the VCR tuner connected using a short HF cable connection.

a) Single standard MONO intercarrier front end for the TV
NORM BG, |, DK, K1:

The IF signal from tuner 1 pin 11 is offered for demodulation via
OFW pos. 1707 to the front end part of the TV ICs TDA 8840/42
p0s.7205 on pins 48 and 49. The IC TDA 8840 demodulates audio
and video signals in the standards PAL B/G, PAL |. For the SECAM
standard D/K and K1, the TDA 8842 type is used. The intercarrier
signal on pin 6 is fed via a driver stage pos. 7702 to the filter pos.
1702 and, freed of video parts, to the TV-IC on pin 1 for audio
demodulation. Via the AUDIOOUT pin 15, the NF audio signal is
fed to the FE output AFV1. The video trap pos. 1704 frees the video
signal from sound carrier remainders. Via emitter follower pos.
7704, the front end video signal reaches VFV1 for further
processing. The TV-IC has an AFC which does not require any
adjustment. The HF AGC is adjusted using the service menu.

b) Dual standard MONO intercarrier front end for the BG/DK
and BG/I TV standards:

The IF signal from tuner 1 pin 11 is subject to selection via HF
switching diodes pos. 6700/6705 according to the relevant TV
standard via OFW pos. 1707 (BG) or pos. 1708 (DK). The selection
of the TV standard is controlled via line PSS1. With the BG/I
version, only one OFW G1965M is used on pos.1707 for both TV
standards. The TV-IC TDA 8842 (TDA8840 for BG/l) then
demodulates the audio and video signal as described above. The
sound carrier is selected using a switchover on pos.7701-A using
control line MNT1. The BG sound carrier is filtered via pos.1702,
and the DK or | sound carrier via pos. 1703. Via the AUDIOOUT pin
15, the NF audio signal is fed to the FE output AFV1. So that the
video frequency response in the DK or | TV standards is not clipped
too soon by a 5.5MHz trap, a video trap for 6.5MHz or 6.0MHz is
selected using switch pos. 7701-B on pos. 1705. This is carried out
on control line TU1A_B.

¢) Multi-standard MONO FM intercarrier/AM QSS front end
for the TV standards BG//L,L’

The IF signal from tuner 1 pin 11 is offered for demodulation via a
40.4MHz trap (coil 5701) and via OFW pos. 1708 to the front end
part of the TV ICs TDA 8842 pos.7205 on pins 48 and 49. This
demodulates the video signal of TV standards PAL BG,lI and
SECAM L,L’ and the signal for the FM audio sound carriers 5.5MHz
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and 6.0MHz required for PAL via the switchable filters 1702 and
1703. The switchover is carried out using control line MNT1.

The AM audio required for the SECAM L,L’ TV standard is obtained
from the IC TDA 9830 pos. 7705. To do this, the IF coming from
tuner 1 is connected via HF switching diodes pos. 6706/6707 using
control line $B1_1 on the relevant input on the OFW pos. 1711 for
selection (pin 1 SEC L’ 40.4MHz/pin 2 SEC L 32.4MHz). The
demodulated AM audio signal exits the IC 7705 pin 6 and is fed via
coupling capacitor 2716 to the external input on the TV-IC pin 2.
From the TV IC the audio signal conforming to the TV standard is
switched through to pin 15 (AUDIOOUT) and to front end output
AFV1. The TV standard switchover between positive and negative
modulation (PSS) is carried out via the 12C bus on the TV IC. The
double trap pos. 1704 frees the video signal of PAL BG, !- sound
carrier remainders. So that the video frequency response in the
SECAM L,L’ TV standards is not clipped too soon, the video trap
bypass is selected using switch pos. 7701-B. This is carried out on
control line TU1A_B.

d) Mutti-standard STEREO hybrid front end for the TV
standards BG/I/DK/L,L’

The IF signal from tuner 1 pin 11 is offered for demodulation via a
40.4MHz trap (coil 5701) and via OFW K3953M pos. 1708 to the
front end part of the TV ICs TDA 8842 pos.7205 on pins 48 and 49.
This demodulates the video signal for the PAL | and SECAM L,L’
TV standards with a flat group delay time. The HF-AGC is
controlled by the TV IC. lt is adjusted in the service menu.

The video signal for PAL BG and PAL/SECAM DK, and the AM
audio signal for SECAM L,L’ and the intercarrier signal for all FM
and NICAM sound carriers are generated in the QSS process by IC
TDA 9818 pos. 7720. Via OFW G3956M pos. 1709 the IF video
signal is selected using a group delay time pre-equalization typical
for PAL and offered to the video demodulator on pins 1 and 2.
The IF required for the audio demodulation is connected via HF
switching diodes pos. 6701/6702 using control line SB1_1 to the
relevant input on the OFW pos. 1710 for selection.

Via pin 1 on the OFW K9456M the |F for SECAM L’ reaches the
audio demodulator with 40.4MHz. pin 2 selects the FM, AM and
NICAM sound IF for the TV standards BG, | DK, L from 32.4 to
33.4MHz. By selecting this OFW, only sound carriers without
interference from video sections are allowed through.

The audio IF output signal from the TDA 9818 is an audio IF signal
gained during the QSS process. FM sound carriers are converted
from the picture IF level into the audio IF position. The audio IF
signal is then demodulated in the MSP 3410/15D pos.7801 on the
APDOD sub-printed board and processed further. In the case of
SECAM L/L, the TDA 9818 also demodulates the AM carriers. The
demodulated audio signal pin 8 gained in this way is available on
the AFV1 and is connected from the 10 part of the MSP 1 together
with the other internal and external sources if necessary.

From pin 16 via R3727, the video signal reaches video trap pos.
1704. Once there, the video signal is freed of sound carrier
remainders and fed to the switch pos. 7701-B. Using control line
TU1A_B, the video signal from the TDA 8842 (SECAML, L', PAL I)
or the signal from the TDA 9818 (PAL BG, DK) is selected and
reaches the front end video signal output VFV1 via emitter follower
pos. 7704.

Control line PSS1 switches the demodulator IC between negative
and positive (SECAM L, L') modulation. The AFC reference circuit
pos. 5707 is adjusted from 38.9MHz to 2.5V on pin 17 for an IF
frequency.

Multi-standard sound demodulator MSP 3410/15D

The MSP 3410D (pos.7801) is a multi-standard sound processor
which can demodulate FM Mono/Stereo, NICAM and AM signals.
To do this, several audio input and output signals can be switched.
The MSP 3410D can therefore be used to realize a stereo audio I/
O. The MSP 3410D can select from 2 audio IF signals. However,
only one input is used in this device. The incoming signal is first
controlled and then digitized. The digital signal is then
demodulated in 2 separate channels. In the first MSP channel, FM
and NICAM (B/G or }) are demodulated, whereas in the second
MSP channel, FM and AM is demodulated again (NICAM L
corresponds to NICAM B/G). These demodulated signals are
selected digitally in the /O and switched to the D/A converter on
the outputs. Amplitude and bandwidth of the demodulated audio
signals can be determined in the MSP using the corresponding
commands via the I?C bus. This means that the setting required for
the best possible performance can be made. In DELTA stereo only



the German stereo/mono and NICAM audio signals for the
standards B/G, | and D/K are demodulated by the MSP.

The only difference between the MSP 3410D and the MSP 3415D
is that the MSP 3415D has fewer I/O options than the MSP 3410D.

2.5.2 Front end 2 (VCR tuner)

From the splitter in tuner 1 comes the antenna signal to tuner 2 on
the RUBAD pos.1301. The IF signal from tuner 2 is processed by
another demodulator IC of type TDA9817T/18T pos.7309. The
demodulator is used to demodulate pos. or neg. modulated picture
carriers and to gain a QSS sound IF signal for the demodulation in
the MSP 3415D-QG-A2 MSP2 pos.7670.

a) Single standard MONO intercarrier front end for the TV
NORM BG, |, DK, K1:

The IF signal from tuner 2 pin 11 is offered for demodulation via
OFW pos. 1302 to the demodulator IC TDA 9817T pos.7309 on
pins 1 and 2. The IC is offset into the intercarrier mode by an
earthing jumper on pin 24. The sound carrier in intercarrier signal
on pin 12 is fed via a filter pos. 1306 selected according to the TV
standard to the FM demodulation input pin 13. The NF audio signal
is then available on pin 8 and thus on front end output AFV2 for
further processing. A video trap pos. 1304 frees the video signal of
sound carrier remainders. Via emitter follower pos. 7305, the front
end video signal reaches VFV1_2 for further processing.
HF-AGC: The IF amplitude on tuner output pin 11 on 550 mV__is
set using controller 3307. Input condition 74 dBpV HF signal
without sound carrier.

AFC: The reference circuit pos. 5300 is adjusted for an IF
frequency from 38.9MHz to 2.5V on pin 17.

b) Dual standard MONO QSS front end for the BG/DK and
BG/I negatively modulated TV standards:

The IF signal from tuner 2 pin 11 is offered for the BG/DK version
via OFW pos. 1302 to the demodulator IC TDA 9817T pos.7309 on
pins 1 and 2. For BG/I the IF is fed via HF switching diodes pos.
6300/6301 using control line RCLK_MNT2 to the relevant OFW
modified for the TV standard. The OFW G3956M pos. 1302 has a
group delay time pre-equalization required for PAL, whereas the
OFW K3953M pos. 1300 is modified for the | TV standard. The IF
required for the audio demodulation is conveyed via HF switching
diodes pos. 6303/ 6304 to the OFW pos. 1305. Via pin 1 on the
OFW K9463M the audio IF for DK and | reaches the audio
demodulator with 32.4MHz — 32.9MHz. Pin 2 selects the audio IF
for the BG TV standards, from 33.4MHz. By selecting this OFW,
only sound carriers without interference from video sections are
allowed through. The sound carrier is selected by a switchover on
pos. 7301-A. Via control line RCLK_MNT2, the sound carriers for
BG are selected via filter pos. 1306 or DK or | via pos. 1307. The
NF audio signal is available on pin 8 and thus on front end output
AFV2 for further processing. A video trap pos. 1304 frees the BG
video signal of sound carrier remainders. For the | TV standard the
trap bypass is switched via pos. 7301-B using control line
RCLK_MNT2. The front end video signal VFV1_2 goes for further
processing via emitter follower pos. 7305.

¢) Multi-standard MONO FM/AM QSS front end for the TV
standards BG/I/L,L’

The video signal from tuner 2 pin 11 is offered via a 40.4MHz trap
(coil 5301) on the OFW pos. 1300 to the demodulator IC TDA
9818T pos.7309 on pins 1 and 2. The IF required for the audio
demodulation is connected via HF switching diodes pos. 6303/
6304 using control line RWE_SB1_2 to the relevant input on the
OFW pos. 1305 for selection. Via pin 1 on the OFW K9456M the IF
for SECAM L’ reaches the audio demodulator with 40.4MHz. Pin 2
selects the FM and AM sound IF for the TV standards BG, |, L from
32.4 to 33.4MHz. The sound carrier is selected by a switchover on
pos. 7301-A. Via control line RCLK_MNT2 the sound carrier for BG
is selected via filter pos. 1306 or | via pos. 1307. The FM or AM NF
audio signal is available on pin 8 and is therefore also available on
the front end output AFV2 for further processing. Using control line
RDATA_PSS2 the demodulator is switched to SECAM L,L’ mode. A
video trap pos. 1304 frees the BG video signal of sound carrier
remainders. For the PAL | and SECAM L,L’ TV standards, the trap
bypass is switched via pos. 7301-B using control line
RCLK_MNT2. Via emitter follower pos. 7305, the front end video
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signal reaches VFV1_2 for further processing. The setting of the
picture carrier frequency for SECAM L in the TDA 9818 is achieved
by connecting pin 7 of the IC via 5K6 to earth using transistor 7300
by control line RWE_SB1_2. As in SECAM band 1, the AFC is not
used for fine adjustment, a more precise setting is not necessary.

d) Multi-standard STEREO FM/AM QSS front end for the TV
standards BG/I/D/K/L,L’:

The video IF signal from tuner 2 pin 11 is fed via a 40.4MHz trap
(coil 5301) and HF switching diodes 6300/6301 using control line
RCLK_MNT2 to the OFW modified for the relevant TV standard.
The OFW G3956M pos. 1302 has a group delay time pre-
equalization required for the BG and DK TV standards, whereas
the OFW K3953M pos. 1300 is modified for PAL | and SECAM L,L".
The IF required for the audio demodulation is fed via HF switching
diodes pos. 6303/6304 to the OFW pos. 1305. Via pin 1 on the
OFW K9456M the IF for SECAM L’ reaches the audio demodulator
with 40.4MHz. Pin 2 selects the FM, AM and NICAM sound IF for
the TV standards BG, | DK, L from 32.4 to 33.4MHz. By selecting
this OFW, only sound carriers without interference from video
sections are allowed through.

The audio IF output signal from the TDA 9818T is an audio IF
signal gained during the QSS process. FM sound carriers are
converted from the picture IF level into the audio IF position. The
audio IF signal is then demodulated in the MSP 3415D-QG-A2
pos.7670 and processed further. In the case of SECAM L/L, the
TDA 9818 also demodulates the AM carriers. The demodulated
audio signal pin 8 gained in this way is available on the AFV1 and is
connected from the 10 part of the MSP 1 together with the other
internal and external sources if necessary.

MSP 3415D-QG-A2
For a functional description, see MSP 3410D front end 1

GB
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2.6 Video IN/OUT (10_1,TV,VS,HPAV) - RUBAD,
TVBAD

2.6.1 Block diagrams

Video branch 1tuner
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Video branch 2tuner

Figure 3
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The entire video-infout processing can be divided into three
selectors:

a) View selector:

This selector is primarily located in the TV processing / 1IC7205
(view selector 1) where either tuneri (VFV1 / pin13), Scarti
(VSCIN/pin17) or the signal from the RUBAD board (VRUB/pin11)
is selected. The selected signal in the TV-IC is forwarded to the
picture tube and is available on pin38 where it is fed via emitter
follower 7201 (VTV) to the Painter/ IC7804 for data decoding.
The second section of this selector is located on the RUBAD board
(view selector 2). The IC7503 ( HEF4053 ) selects either the signal
from the front socket or Scart2 (VFC/plug 1907 pint) or the output
for the signal processing (IC7004 pin38) and is switched from the
AlO via the OS control line. The selected signal reaches the
TVBAD board via emitter follower 7505 and plug 1963 / pin9. For
devices with just 1 tuner the VPDC signal (corresponding to IC7004
/ pin38 via emitter follower 7501) is required for decoding the VPS/
PDC data from the Painter/IC7804.

The VFC signal is either that from the 2™ Scart socket or the front
cinch input. The switchover is carried out using a mechanical
switch directly in the front socket on the HPAV board (front in has
priority over Scart2). For devices without a front cinch (and
therefore also without Scart2) this selector is not required (IC7503
on the RUBAD printed board) and the VPDC signal is used for the
further processing.

b) Record selector:

This entire selector is located in the video signal processing/
IC7004 and is controlled using the bus lines SCL2/SDA2 from the
AlO. The selection is carried out from the signals from Scart1
(VSCIN/ pin28), front cinch/Scart2 (VFC/ pin30) and the front end
(VFV1_2/ pin32).

The selected signal is available on pin34 IC7004 and is used on
pin35 1C7004 for the internal processing or as the VREC signal for
the Secam signal processing. Depending on the device type, the
VFV1_2 signal either represents the front end video for the receiver
on the TVBAD board for 1-tuner devices or the signal from the
RUBAD board for devices with 2 tuners.

c) Output selector:

This selector is located on the TVBAD board and is used to select
which signal is available on the Scart1. The switch is part of a
HEF4052/ IC7904 (second part used for audio for mono devices)
and is controlled using SCO1/SCO2 from the Painter/ IC7804
(used as a port expander for the AlO). The selection made from
video signals VFV1 (tuner1)/IC7904 pin12, VFV1_2 (tuner2, if
present)/ IC7904 pin14 and the VRUB or VPDC signal from the
RUBAD board)/ IC7904 pin15. For certain device statuses, a mute
feature can be realized by selecting IC7904 pin11. The selected
signal (IC7904 pin13) is amplified using 7902/7903 by a factor of 2
(equals 6dB) and output on pin19/ Scartt via 3906/3909 (75Q
source impedance).

For devices with two tuners, there must not be any DC step
changes during the switchover. For this reason, both signals (VFV1
and VFV1_2) are connected to the switch via clamp transistors
7901/ 7908 and emitter follower 7900/ 7905. Diodes 6907/ 6908
and 6913 are used to improve the crosstalk characteristics.

2.7 Video signal processing (VS,VSEC) - RUBAD

2.7.1  Switchover functions on the signal electronics
IC LA71527:

The signal electronics IC LA71527 [7004] is controlled via the I12C
bus (SCL2, SDA2) on pins 63 and 64 on the microprocessor (IC
7900).

REC/PB

via the 1°C bus [during RECORD pin 19 (REC HIGH OUT) goes to
5V (not used)]

PAL/SECAM/MESECAM/NTSC

via the I°C bus (during NTSC playback pin 43 goes to 5V)
SP/LP/SLP

via the I°C bus
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VIDEO INPUT SELECTOR SWITCH

Using the I2C bus, the video on pins 28 (SCART), 30 (front cinch) or
32 (tuner 1 or 2) can be selected and connected.

VIDEO ENTRY

On pin 33 (FFP), the artificial picture pulse is keyed for playback
features and the test picture for the device installation:

Loop through < 0.8V
Artificial picture pulse > 3.8V
COLOUR VECTOR
The colour vector is adjusted using pin 67 (CSCP):
Normal < 0.8v
LP features, colour = JL

2.7.2 Recording:

a) Luminance

The video input signal (pin 28 = SCART, pin 30 = front cinch or
Scart2, pin 32 = front end 1 or 2) is connected in the IC7004 and is
available on pin 34 as VREC with 1Vpp. Via an electrolytic capacitor
it reaches pin 35. In the IC7004 the video signal first goes through
an amplification control process (time constants determined by C
2041). After the AGC, the signal reaches a terminal stage, is
attenuated by 6 dB and goes via a 3.5 MHz deep pass filter
(chroma suppression) to the vertical emphasis (out: pin 42, in: pin
40). This emphasis comprises a 1H-CCD delay line in the 1C7002
(in: pin 5, out: pin 7) and an emitter follower 7003. The signal then
travels via another emitter follower 7005 from pin 25 to pin 26. The
filter based on the emitter follower does not function in REC mode
due to the low resistance of the emitter follower. The Y signal then
travels through the detail enhancer, the non-linear emphasis, the
linear emphasis (time constant via pin 23,24) and the white/dark
clipping stage. The signal generated in this way then triggers the
FM modulator directly. Before the FM signal exits the IC at pin 18, it
travels through a deep pass filter. It is then fed as an FMRV via an
external emitter follower 7013 and R3105 to be added to the
chroma signal.

b) Chrominance PAL

The chroma signal is separated from the incoming video signal (pin
35) by a band pass filter (BPF1) and reaches an ACC stage. The
ACC amplifier stage controls the chroma amplitude for the subse-
quent stages (time constant via capacitor on pin 13). The chroma
signal is then conveyed to the main converter. The main converter
mixes the 5.06MHz subcarrier on the auxiliary converter with the
4.43 MHz chroma signal to the 627kHz chroma FM signal. The
subcatrrier is a mixture of 4.43MHz (the REC APC time constant on
pin 54 compares quartz and burst frequency) and (40+ 1/8) f, =
627kHz (produced by 321f, -VCO, time constant pin 49/51 and
phase rotation in accordance with the VHS standard, control pin
66). Via a band pass filter and the colour killer stage, the converted
chroma signal reaches pin 14 on the IC, from where it is added
directly to the Y FM signal via resistors 3102 and 3103. The colour
killer can either identify the incoming signal on its own (PAL yes/no,
PAL: chroma signal out, SECAM L: chroma signal killed) or be set
to PAL or SECAM L using the I2C bus. The quartz oscillation (pin
56) is used both as the reference frequency and for the chroma
processing, as well as for generating the pulse frequency for the
combined CCD [7002, pin 10].

¢) MESECAM

The signal path is virtually identical to the path for PAL.

The differences are:

* No phase rotation.

o Broader filter characteristics for the chroma bandpasses.
o Free-running quartz frequency.

d) SECAML

The FBAS signal (VREC) from the IC7004 runs via C2072 to pin
15/IC 7072 (SECAM L chroma signal processor LA 7339),
completes a 4.3MHz-BP within the IC, and then to the bell filter (HF
cloche) which reverses the sender-side HF pre-emphasis. In
addition, the IC generates the 1.1 MHz signal required for
recording using frequency separation ( 1:4 ) of the chroma signal.
The signal is then blanked during the line synchronous pulse period
and reaches the 1.1MHz-BP which suppresses the harmonics
produced in the frequency separation process. The next anti-



cloche filter produces the FM pre-emphasis again, which is
provided as standard for a Secam chroma signal. This signal then
exits the IC on pin11 and runs via a 3.3MHz trap C2080 /L5073 and
emitter follower 7073 as GSRV for addition to the luminance FM
signal. The Secam recording current is set using controller 3086.

2.7.3 Playback:

a) Luminance

The FM playback signal goes from the head amplifier IC 7104/05 to
the signal electronics 1IC7007, pin 15 as an FMPV. In the IC7004,
the level of the envelope curve is first controlied and then filtered in
the FM processing. On pin 17, the signal exits the IC, runs through
a phase shifter and a transistor stage to adjust the filter
characteristics and re-enters the IC7004 on pin 20. The FM signal
limited using the double limiter is demodulated and filtered using a
deep pass.

The demodulated Y signal is also affected by the recording-side
pre-emphasis. This then deals with the linear de-emphasis on the
basis of the emitter follower 7005. The filter connection is effective
because in playback mode, pin 25 becomes the open collector
output. The load impedance for this output is determined by the de-
emphasis circuit. Using a peaking stage (pin 22) the frequencies
are raised by approx. 2.5 MHz. The Y signal is then terminated,
filtered using a low pass, and carried by a vertical noise canceller or
dropout compensator. For this purpose, the Y signal leaves the
IC7004 (out: pin 42, in: pin 40) and is delayed by 1H in the IC7002.
The CCD-1H delay line is effective for the Y signal first as a comb
filter (vertical noise suppression) and secondly as a line storage
device for the dropout compensation. The subsequent switching
stages are: The non-linear de-emphasis, horizontal noise canceller
and the picture control switching to the increase in edge steepness
(sharpness). The chroma signal is then added to the luminance
signal and output as a FBAS signal (pin 38).

b) Chroma PAL

On pin 15, the FMPV signal is carried from the head amplifier to the
IC7004 signal electronics. From the FMPV signal the 627-kHz
chroma signal is filtered using the internal deep pass. The ACC
amplifier amplifies and controls the chroma amplitude. In the main
converter, the chroma signal is mixed with 5.06 MHz back to the
original 4.43 MHz. The 5.06 MHz are produced in playback from
the free-running quartz oscillator and from the (40+1/8) f, = 627
kHz frequency derived from the 321f -VCO. After the main
converter, the chroma signal is mostly freed of crosstalk from addi-
tional traces using 2H comb filter 7002. The chroma signal is then
filtered using band pass, checked by the colour killer, looped
through pin 46 and 45 and then added to the Y signal.

c) Chroma MESECAM

The signal path is virtually identical to the path for PAL.
The differences are:

* The 321 f, VCO is synchronized by the Sync.

¢ No phase rotation.

¢ The comb filter is not active.

e Greater bandwidth for the internal bandpass filter.

d) Chroma SECAML

During playback, the FM signal is fed from the head amplifier
(FMPV) to pin 13 IC7072, controlled and sent via the same 1.1MHz
bandpass as for recording. The NF pre-emphasis for recording is
then reversed. The anti-cloche switching in recording is used here
as cloche switching. In the next stage, the frequency of the signal is
doubled. The 2.2MHz band pass frees the signal from interfering
harmonic waves, before it is doubled in frequency once more. So
that the signal becomes a standard Secam chroma signal, it is
provided with an HF pre-emphasis again (anti-cloche). Finally, the
chroma signal runs through a mute stage and reaches the 2.2MHz
trap C2076/L5071 via pin 17 and emitter follower 7071, before it
reaches pin 45 of the signal electronics IC 7004 as a CSP signal via
a coupling capacitor. The 3.3MHz interference level needs to be
kept to a minimum using controller 3089.

e) NTSC

During the playback of NTSC signals, the original NTSC chroma is
converted into a PAL chroma signal (see above for control signals).
This requires an IC-internal switchover in the chroma part, but also
a switchover in the CCD-IC7002 to a 1H comb filter to the crosstalk
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reduction. Line and picture frequencies remain unchanged in
accordance with the NTSC standard.

f) PALM,N
As for chroma PAL.

2.8 Video head amplifier (HA) - RUBAD

Head ampilifier IC STV5744 for 4-head pos.7105 (STV5742 for 2-
head pos.7104)

2.8.1 Recording

The changeover to recording is carried out using the FMPV line via
pin 15, which functions as a switching input (with IREV via {7102]).
The video recording current, which is summated from luminance
and PAL/SECAM chrominance, is supplied to pin 19 (15). The
recording current is then fed to pin 1(SP) or pin 11(LP) to the video
heads. The current through 3110 on pin 18 (14) TRIV acts as a
current reference for setting the recording current. 7106 switches
(controlled by the SP recording output) with SP a resistance paral-
le! to 3110 and therefore allows the required increase in recording
current for SP. The record AGC is only specified during CSYNC=H
(pin 17(13)).

2.8.2 Playback

The FM signals from the video heads are conveyed during
playback via pins 5 and 7 with SP or the pins 4 and 8 with LP to the
low-noise playback amplifiers. The video heads are switched using
the summated HP1 and HSC signal on pin 13 (8). The CSYNC
signal on pin 17 (13) ensures that the switchover between the SP
and LP heads in feature mode is carried out at the next rising edge
of the pulse and therefore only at the end of a line. The playback
signal reaches the signal electronics (VS) as FMPV via pin 15 (11).
During playback, pin 18 (14) supplies the TRIV signal which
represents a DC proportional to the signal intensity. TRIV is used
for the deck controller as information for auto tracking. The unused
head pair is short-circuited to the amplifier inputs via pin 19 (15)
(functions as a switching input during playback) to reduce crosstalk
in the ring transformer in the scanners (controlled using ISWS via
7100). The ENVC signal output to pin 12 supplies to the deck pC
the information as to whether or not the PB signal for the SP or the
LP heads is greater.

2.9 TV signal processing (TV) - TVBAD

The center of this switching part is the 1C7205, the I°C bus-
controlled PAL/NTSC/SECAM TV processor TDA8840/42/44.

The most important integrated modules for video processing are:
s CVBS switchover

¢ Luminance delay line

e Chroma bandpass filter with switchable center frequency

¢ PAL/NTSC/SECAM decoder

Differences between the individual IC versions:

IC version TDA 8840 TDA 8841 TDA 8842 TDA 8844
PAL decoder X X X X
SECAM decoder X X
NTSC decoder X X X

2.9.1 Video signal processing

In the IC7205, the IF signal (IF-IN pins 48,49) is demodulated, runs
through a video amp mute stage and exits the IC at pin 6. From
there, the signal is conveyed further, as described in chapter 2.5.1
(front end 1). The “internal” front end video VFV1 then reaches pin
13/IC7205 (CVBS_INT). Other video sources for the internal
switchover include the video from SCART VSCIN to pin 17
(CVBS_EXT) and the video from recorder unit board VRUB to pin
11 (CVBS_Y). The source selection is made in the IC using the
CVBS switch controlled by the I2C bus. Pin 38 (CVBS10UT, 2V,,.)
supplies the VTV video signal via emitter follower 7201 to supply
IC7804 (Teletext decoder) with the Teletext information.

GB



CVBS switch and video identification:

TO LUMA / SYNC PROC.

>
TO CHROMA PROCESSING >
IDENT
? >+ [T
4 oP s+
VIDEO- =
IDENT s

FYPY FFEY

EY Y

I

CVBS-INT  CVBS-EXT

Figure 4

2.9.2 Chroma signal processing

The filters used internally in the TV-IC are active filters which are
calibrated automatically. The medium frequencies of the chroma
band pass filter can be switched using the I12C bus to optimize it for
the various input signals. The colour decoder can decode PAL,
NTSC and SECAM signals (depending on the IC type), has a
colour killer stage, and two demodulators for the colour difference
signals. The demodulated colour difference signals are conveyed
internally to the base band delay line to improve the cross colour
performance (comb filter effect).

2.9.3 RGB signal processing

The RGB signals are formed via matrix switches from the
luminance signal and the colour difference signals. The TV-IC also
has an RGB input stage (pin 23, 24, 25). These signals can be
keyed using the fast blanking signal (pin 26). Using switch HC4053
(IC7212), either the Teletext signals RTXT, GTXT, BTXT or the RGB
signals from the SCART socket RED, GREEN, BLUE are selected,
controlled by the blanking pulses BLTXT or BLSC. The RGB output
signals (pins 19, 20, 21) are fed directly to the picture tube printed
board via plug pos.1957.

2.9.4 TV synchronization

In the TV-IC, the separated sync pulses are carried to the first
phase detector (“g-1 loop”) and the coincidence detector. The
coincidence detector is used to detect whether or not the line
oscillator is synchronized. The “¢-1 loop” is used to synchronize the
horizontal oscillator with the separated sync pulses of the selected
video. The “@-2 loop” corrects oscillations in the actual horizontal
deflection depending on the beam current relative to the horizontal
oscillator. For the timing of the vertical ramp, the vertical divider is
used, which is synchronized to the vertical sync pulse.

I

Y/CVBS3

b
Yi;:f
[10]
C

not
used

for

| TDA885X

. only
VE] | v
CVBS1 | CVBS2!
OuT OUT |
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Supply diagram 5AD / RUB

typ.
curr.
consumpt.
____________________ (mA)_
i— for TUZ2 only 7903 |
| 5305 I
| 6u8 21| TDA9817/18 | g0 |
| |
TU2 ; 1301 :
[ 5304 |
| ous 11 UV1316 (100 |
|
| :
Lo
| for STEREO only |
: 670 I
st BAS | 5672 5671
= AP — i1 MSP3415 | o5 |
MP I =
| |
| |
I 7640 I
| \
AF —— | TDA9605 | 7¢ |
1 LALOA |
b ]
7960
5AD—— 5960
(11/1913) CVB ous a| SDAS650 | g
7104/7105 REC PB
HA 5100 STVv5742 (85 29
22u e (STV5744) (91 52)
— Transistors | 10
7004
153 5AS2 5003 5VS1
= VS Ao - REC PB
MP
o 5VS2 % LA71527 (132 157
c,;ﬂ‘él 10U 47
Flg=
—_ Transistors | 2
7002
\{ 5001
5DS o -{ LC89980 |32
{F_o?_BG_IL_En_L v T _:
| — Transistors | 3 r
f 7072 I
' REC PB|
5SE
——VSEC e -| LA7339 g0 70 -
! J
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Supply diagram 5STBY / RUB

typ.
curr.
consumpt.
6801 (mA)
B = 12

Stby-LED

AlO1

6802
™=

> = 1()

Timer-LED

5STBY2 i
2t AIO1 Pul-up | 4q

Resistors

7900

Al02 Tl TMP93C071
= (AlllnOne) | 25

m

58TBY—— 2601
(371813
s SSTBY3 [y157¢4001

10U 32 2

M29F040

7902

2

0

CY62256 | 1

7801
AlO1 TCST1030| 4

7903

AlO2 TL7705 | 1,5

7970
CVB PCF8593| 0,5

o0
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Supply diagram 5AD,14A.14M1 / RUB

typ.
curr.
consumpt.
6803 (mA)
= 10
REC-LED
AlO1
Pull - up 3
Resistors
=752| Capstan motor 18
7443
1152 5DS 20REC
5AD S%I)T\ DE 3 SAA1310 13PB
Pull - up
Resistors 3
2x LED
WTR, WTL 20
| for STEREO only 7_6%"“"“7
AP I s 95 |
|
| . MSP3415 |
| 8A |
AF —— 8V - 6 |
| |
: 7640 !
12A | |
14— 120 A | ToAseos |36
! |
14mA 'L |
___________________________ _
7004
3603 3604
AL 100R 100R 16 LA71527 14
6600
= £8
BZX79-B7V5
Erase oscillator| 45
7440
14M1 DE > LA2722 | 15
7446
3 TDA5241| 6
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Supply diagram 5AD / TVB

typ.
CuUrr.
consumpt.
(mA)
;Ei}&f%nﬁ_?fo; _________ jl
|
|
| 71 TDA9830 | g9 |
e |
1701
U 5705 Uv1316T | 270
6u8 "1 (UV1316) | (110)
7))
m |
E ! for STEREQ only 7720 i
\ 5708 |
} T " TDA9818 90 :
|
| |
| \
| |
s | |
5AD T | BA 5804 ssos 001 |
MP T‘ 100U Jw 51| MSP3410 | 25 |
* | oo 7| MSP3415 | g5 |
Q t - }
10 I g 9331 7800 l
l s 4| DPL3518 25 ;
, sl DPL3519 | 65 i
{ APDOD {
Voo N
Ccotv [ Pull-upRes. | 6
STOP| PB REC
387 417 434
Y 7804
3v3- | 3V3 3 95
B Stab. | B COTV 39 SAA5563 20
81mA 75mA - 0,5

12

(=]

-
- -

D o~ o T O N -

%]
TEEEEEEENL

5AD

to RUB
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Supply diagram 14A/TVB

typ.

curr.
consumpt.
(mA)

| Transistors | 15

—_ Transistors | 4

7205

5706 8TVB2
14A— SV - 8TVB 5205  6u8 o TV-IC 60
160mA Bead 8TVB1 7] TDA88xx | 70
(mono)

for STEREQ only

7801

39

MSP3410
MSP3415

7800

APDOD

3

w

DPL3518
DPL3519

_—{ Transistors | 4
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E. ELECTRICAL SETTINGS

1. MEASURING INSTRUMENTS

The following instruments are required to carry out the electrical
setting work:

1. Dual trace oscilloscope
Voltage range :0.001 ~ 50V/Div.
Frequency range : DC ~ 50 MHz
Probe 10:1; 11

2. Digital Multimeter

3. Frequency meter

4. Sine-wave generator : 0 ~50MHz
5. Test pattern generator
6. Plastic adjustment tool

7. Isolating transformer (regulating transformer)

8. VHS test cassette 4822 397 30103
SPC test cassette 4822 397 30268

VHS test cassette

2. SETTING INSTRUCTIONS

Qperating mode:
Example: SP, Record & Play
Record video signal and play

back section just recorded

Test point: Connection
point for the measuring

The element
to be set

i 4 Requir: ignal an
instrument (signal) signal input:

Example: White picture
video signal to SCART

input

TP ADJ. MODE INPUT
Emitter R3045 SP.Record & SCART-Input
7513 Playback White picture

TAPE MEAS. EQ SPEC.

Qsmlloscope, 1Wep
Blank tape Video Pattern
+40mV
Generator

Tape required for the
setting work

Measuring
instrument

Required value

Connecting point
Amplitude

Time base

OO

Operating mode

REC

Counter Reading Start 0 0040 +8 0310 +12
Video Blank | B&W Pattern Color Bars
Audio Blank | 6kHz {mono) | 40Hz, 3kHz, 15kHz (Mono & Stereo)

A: AC, 50mV/Div, 20us/Div
Testpoint slider Pos. 3131




3. SETTINGS

The following settings are described below:

Power supply unit

Clock setting

Tuner 1

Tuner 2

Servo-system

Luminance and chrominance
Audio part

TV and picture tube part

N A WD~

3.1 Power supply unit (PS)

3.1.1 UBAT [R3348]

Purpose: Ensure correct functioning

Consequences of incorrect settings:
The correct functioning of the TV and VCR is not

guaranteed.
TP ADJ. MODE INPUT
c2353 | R3s4s | Mainsswitchon |  SCART-Input

No signal

TAPE MEAS. EQ SPEC.

14u’20u,21 n = gsv
Digital 25" = 138V
Voltmeter (see description
below)

Note: C2353 and R3348 are located on the TVB-board (PS part)

PROCEDURE:

Set potentiometer R3348 to the centre position.

Switch the device to the SCART input; do not apply a signal.
Set the brightness and contrast to minimum.

Connect the multimeter to C2353.

Set a voltage of 95V (for 14”,20” and 21") or 138V (for 25")
using the potentiometer R3348.

« After making the setting, reset the original brightness and
contrast values.

3.2 Clock setting

Purpose: Precise setting of the clock

Consequences of incorrect settings:
The clock gains or loses time.

TP ADJ. MODE INPUT
I?:Tng;O Sﬁxﬁe Service Mode No Input signal
TAPE MEAS. EQ SPEC.

See description

Frequ. Counter below

Note: IC7970 is located on the RUB-board (CVB part)

PROCEDURE:

¢ Call up Service mode (press the “STOP” button on the remote
control, then the “PLAY” button on the device, and hold down
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both buttons for approx. 5 seconds).

* Connect the frequency meter to IC 7970 pin 7 and measure the
1Hz signal to at least 6 decimal places

¢ In the Service menu, select the “SERVICE CONTROL” line
using the “ ¥ ” button and press “» .

* Select the “CLOCK ADJUSTMENT MENU ” line using the
” v “ button

* Use the number keys to enter the value measured and hold
down the “OK” button for 5 seconds until “STORED” appears.

Note: The input can be cancelled by pressing the “MENU" button
(Service menu is switched off). Pressing “MENU" again switches
the Service menu back on

3.3 Tuner 1 (TV)

3.3.1 Automatic frequency control AFC1 [5707]
(only for Stereo)

Purpose: Correct functioning of the demodulator switching.

Consequences of incorrect settings:
Poor or distorted reception in TV circuits

Preparation:
Connect pin 1 on tuner 1700/1701 to pin 10.

P ADJ. MODE INPUT
38,9MHz / 200mVpp
';3;712;) L5707 TV on Pin 11
Tuner 1700/1701
TAPE MEAS. EQ SPEC.
Digital Voltmeter, 2,5V 0,2V
Frequ. Generator

Note: IC7720 and L5707 are located on the TVB-board (TU1 part).

3.3.2 Automatic gain control AGC 1

Purpose: Set the automatic gain control

Consequences of incorrect settings:
If the input level is too low, the AGC synchronisation will
not function correctly in the TV circuits. If the level is too
high, the picture may be distorted.

TP ADJ. MODE INPUT
5mV (74dBuV)
Tuner Service on aerial input
1700/1701 Menu Service Mode channel 24
Pin 11 PAL-White picture
no audio carrier
TAPE MEAS. EQ SPEC.
Osc.:llloscope 550mVep -1dB
(10:1 Probe), (See description
Video Pattern
below)
Generator
PROCEDURE:

e Call up Service mode (press the “STOP” button on the remote
control, then the “PLAY” button on the device, and hold down
both buttons for approx. 5 seconds).

* In the Service menu, use the “ ¥” button to select the “SER-
VICE CONTROL MENU” line and press “»”

* Select the “TUNER 1 AGC" line using the “ ¥ button

* Use the “«4” and “» " arrow buttons to set the level on the
tuner output to 550 mVpp and hold down the “OK” button for
approx. 5 seconds until “STORED” appears

Note: Tuner 1700/1701 is located on the TVB-board (TU1 part).
GR
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3.3.3 40.4 MHz suppression in tuner 1 [5701]

(for SECAM only) TP [ .ADJ. MODE INPUT
Purpose: Suppress residual band | carriers. 38,9MHz / 200mVpp
|C.7309 L5300 TV on Pin 11
Pin 17
Consequences of incorrect settings: Tuner 1301
Poor or distorted reception in TV circuits due to a TAPE MEAS. EQ SPEC.
weakening of the PAL picture carrier (38.9 MHz).
Digital Voltmeter, 2.5V £0,2V
Frequ. Generator
TP ADJ. MODE INPUT
SAW 40,4MHz / 200mVpp
1708 L5701 v on Pin 11 Note: IC7309 and L5300 are located on the RUB-board (TU2 part).
Pin 1 Tuner 1700/1701
TAPE MEAS. EQ SPEC. 3.4.2 AFC 2 reference
83‘?:"2?332;3‘ Adjust to minimum Purpose: Adjust the synchronous operation of tuner 1 and tuner 2.
) ; amplitude
Frequ. Generator Consequences of incorrect settings:

Note: SAW1708 and L5701 are located on the TVB-board (TU1
part).

3.3.4 Tuner 1 Type

Purpose: Set the tuner type used

Consequences of incorrect settings:
No reception in UHF range.

TP ADJ. MODE INPUT
/ Service 5mV (74dBuV)
Menu Service Mode on aerial input
channel 40 (623MHz)
TAPE MEAS. EQ SPEC.
Video Pattern See description below
Generator
PROCEDURE:

¢ In Manual Tuning Mode set channel 40 and save it under a
program number.

¢ Call up Service Mode (press the "STOP" button on the remote
control, then the "PLAY" button on the unit, and hold down both
buttons for approx. 5 seconds).

* In the Service Menu, select the "SERVICE CONTROL MENU"
line using the " ¥ " button and press " » "

* Select the line "TUNER 1 TYPE" using the " ¥ " button.

¢ Use the arrow buttons "« " and " > " to switch between "PH"
and "AL" and the position at which the test picture is displayed,
save using the "OK" button (hold down for 5 secs.).

3.4 Tuner 2 (TU2)
3.4.1 Automatic frequency control AFC2 [5300]

Purpose: Correct functioning of the demodulator switching.

Consequences of incorrect settings:
Poor or distorted reception in VCR circuits

Preparation:
Connect pin 1 of tuner 1301 to pin 10.

Poor or distorted reception in TV or circuits.

Preparation:
Connect pin 1 of tuner 1301 to pin 10.

TP ADJ. MODE INPUT
/ Service Service Mode, 38’9“::2},{ f??mvw
Menu PAL-Mode Tuner 1301
TAPE MEAS. EQ SPEC.
Frequ. Generator See description
below
PROCEDURE

¢ Call up Service mode (press the “STOP” button on the remote
control, then the “PLAY” button on the device, and hold down
both buttons for approx. 5 seconds).

* In the Service menu, use the “ ¥” button to select the “SER-
VICE CONTROL MENU” line and press “» ”.

¢ Use the “ ¥ " button to select the “TUNER 2 AFC REF.” line and
press “p”.

3.4.3 Automatic gain control AGC 2 [3307]

Purpose: Set the automatic gain control

Consequences of incorrect settings:
If the input level is too low, the AGC synchronisation will

not function correctly in the VCR circuits. If the level is
too high, the picture may be distorted.
TP ADJ. MODE INPUT

5mV (74dBuV)
on aerial input

T“;?r: :‘?01 R3307 TV channel 24
PAL-White picture
no audio carrier
TAPE MEAS. EQ SPEC.
Oscilloscope

(10:1 Probe),
Video Pattern
Generator

550mVep -1dB

Note: Tuner 1301 and R3307 are located on the RUB-board (TU2
part).



3.4.4 40.4 MHz suppression in tuner 2 [5301]
(for SECAM only)

Purpose: Suppress residual band | carriers.
Consequences of incorrect settings:

Poor or distorted reception in VCR circuits due to a
weakening of the PAL picture carrier (38.9 MHz)

TP ADJ. MODE INPUT
SAW TV mode tuned 40,4MHz / 200mVpp
1300 L5301 to SECAM Bd | on Pin 11
Pin 1 channel Tuner 1301
TAPE MEAS. EQ SPEC.
Oscilloscope . -
(10:1 Probe), AdJu:tn:o"rtnl:g;mum
Frequ. Generator P

Note: SAW1300 and L5301 are located on the RUB-board (TU2
part).

3.4.5 Tuner2 Type

Purpose: Set the tuner type used

Consequences of incorrect settings:
No reception in UHF range.

TP ADJ. MODE INPUT
Service 5mV (74dBuV)
Menu Service Mode on aerial input
channel 40 (623MHz)
TAPE MEAS. EQ SPEC.
Video Pattern See description below
Generator
PROCEDURE:

* In Manual Tuning Mode set channel 40 and save it under a
program number.

¢ Call up Service Mode (press the "STOP" button on the remote
control, then the "PLAY" button on the unit, and hold down both
buttons for approx. 5 seconds).

¢ In the Service Menu, select the "SERVICE CONTROL MENU"
line using the " ¥ " button and press " » "

* Select the line "TUNER 2 TYPE" using the " ¥ " button.

¢ Use the arrow buttons "« " and " » " to switch between "PH"
and "AL" and the position at which the test picture is displayed,
save using the "OK" button (hold down for 5 secs.).

3.5 SERVO-SYSTEM (DE)
3.5.1 Gap position

Purpose: Ensure correct head changeover during playback.

Consequences of incorrect settings:
Poor head changeover, changeover visible in picture, or
picture fluctuations.

TP ADJ. MODE INPUT
Service Service Mode,
Menu Playback
TAPE MEAS. EQ SPEC.
VHS Alignment Tape See description
4822 397 30103 below
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PROCEDURE

* Call up Service mode (press the “STOP” button on the remote
control, then the “PLAY” button on the device, and hold down
both buttons for approx. 5 seconds).

* In the Service menu, use the “ ¥ " button to select the “SER-
VICE CONTROL MENU" line and press “» ”.

* Use the “ ¥ " button to select the “GAP POSITION" line.
Play back the VHS test cassette (4822 397 30103) and
press “p”

The setting is made automatically and the corresponding values
are stored in the EEPROM.

The device switches to STOP after the setting has been made.

If the setting has not been completed correctly, the device ejects
the cassette.

Possible causes:
Poor video signal.
Head disc is defective.
UP defective.

3.6 Luminance and chrominance (VS,VSEC)

3.6.1 SECAM recording current [R3086]

Purpose: Ensure optimal chrominance level during recording.

Consequences of incorrect settings:
If the chroma level is too high during recording, cross
patterns may appear in coloured areas.
If the level is too low, colour noise interference may

occur.
TP | ADJ. MODE INPUT
SECAM-Red picture]
(;23%2/ R3086 Record (75% Saturation)
on SCART
TAPE MEAS. EQ SPEC.
Oscilloscope, B
Biank Tape Video Pattern | A=100mVee £10mV
G (see Fig. E4)
enerator

Notes: With varying frame amplitudes, the setting is made for the
greatest amplitude.R3086 is located on the RUB-board (VSEC
part).

REC

A:AC, 50mV/5 v, 20us/Div
Testpoint slider Pos. 3131

Fig. E4
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3.6.2 3.3MHz adjustment [R3089] (only for
SECAM)

Purpose: To adjust the mixing oscillator

Consequences of incorrect settings:
Cross patterns in coloured areas, coloured noise.

TP ADJ. MODE INPUT
SECAM-Red picture|
R3089 Spﬁlzetf:crz & (75% Saturation)
y on SCART

TAPE MEAS. EQ SPEC.

Blank Tape Video Pattern See description
Generator below
PROCEDURE:

* Play back red image recorded.
* Use R3089 to set the interference to a minimum level.

Note: R3089 is located on the RUB board (VSEC part).

3.6.3 Studio picture control SPC

Purpose: Set the reference level for the SPC.

Consequences of incorrect settings:
Resolution too low or “strays” during playback.

TP ADJ. MODE INPUT
Service Service Mode, PAL-Black picture
Menu Stop on SCART
TAPE MEAS. EQ SPEC.
SPC-Alignment Tape Video Pattern See description
4822 397 30268 Generator below
PROCEDURE

*  Call up Service mode (press the “STOP” button on the remote
control, then the “PLAY” button on the device, and hoid down
both buttons for approx. 5 seconds).

¢ in the Service menu, use the “ ¥~ button to select the “SER-
VICE CONTROL MENU” line and press “» .

¢ Use the “ v ” button to select the “SPC ADJUSTMENT” line.

» Play back the VHS test cassette (4822 397 30268) and press
“pr

The setting is made automatically and the corresponding values
are stored in the EEPROM.

The device switches to STOP after the setting has been made.

If the setting has not been completed correctly, the device ejects
the cassette.

Possible causes:
Poor video signal.
Head disc is defective.
uP defective.

3.7 Audio part

3.7.1 Erase frequency

Purpose: Set optimal erase frequency.

Consequences of incorrect settings:
Erase frequency or harmonic waves may cause

interference.

TP ADJ. MODE INPUT
Connector PAL-White picture
1961 Pin1 L5602 Record with audio

on SCART
TAPE MEAS. EQ SPEC.
Frequ. Counter
Blank Tape Video Pattern 70kHz
+10kHz
Generator

Note: Connector 1961 and L5602 are located on the RUB-board
(AL part).

3.7.2 BIAS magnetic biasing current [R3630]

Purpose: Set optimal magnetic biasing current.

Consequences of incorrect settings:
If the level is too high, the treble response in the linear tone
is too low. If the level is too low, the treble response is too
great, and the harmonic distortion is increased.

TP ADJ. MODE INPUT
PAL-White picture
R3629 R3630 Record with audio
on SCART
TAPE MEAS. EQ SPEC.
AC-Millivoltmeter, 16mVems £1mV
Blank Tape Video Pattern (see description
Generator below)

Note: R3629 and R3630 are located on the RUB-board (AL part).

Checking the magnetic biasing current setting:

Apply a sine-wave signal with an amplitude of 50mVeff to the
SCART audio input. Record the 1kHz signal and 10kHz signal for
30 seconds each. Play back the recording and check that the
amplitude difference is in the +3dB range. If this is not the case,
correct the value for the magnetic biasing current. If the treble is
too low, the bias current should be reduced slightly. If the distortion
is too great, the bias current should be increased slightly.
(approximate value: +1mV = -1dB Treble).



3.7.3 Audio playback level

Purpose: Ensure a uniform level for recording and playback.

Consequences of incorrect settings:

Level fluctuations during playback.

STEREO sets
TP ADJ. MODE INPUT
Pin 1 PAL-White picture
SCART Service SP. Record & 500mVeawms/1kHz
AudOutR Menu Playback on Pin 2 and 4
(AudOutR) SCART
TAPE MEAS. EQ SPEC.
AC-Millivoltmeter, | 500mVems +50mV
Blank Tape Video Pattern (see description
Generator below)
PROCEDURE:

Play back the 1kHz sine-wave signal recorded.

Call up Service mode (press the “STOP” button on the remote
control, then the “PLAY” button on the device, and hold down
both buttons for approx. 5 seconds).

In the Service menu, use the “ ¥ ” button to select the “SER-
VICE CONTROL MENU" line and press “» ".

Use the “V¥” button to select the “AUDIO LIN. PLAYBACK”
line.

Switch over to mono using the “AUDIO” button.

Use the arrow buttons “«4” and “» ” to set the audio level on
the SCART output to 500mVRMS and hold down the “OK”
button for 5 seconds until “STORED” appears.

Note: The input can be cancelled by pressing the “MENU" button
(Service menu is switched off). Pressing “MENU” again switches
the Service menu back on.

MONO sets
TP ADJ. MODE INPUT
Pin 1 PAL-White picture

SCART R3638 SP. Record & 500mYaM5/1 kHz
(AudOutR) Playback on Pin 2 and 4

SCART

TAPE MEAS. EQ SPEC.

AC-Millivoltmeter,
Blank Tape Video Pattern 500mVaus
+50mV
Generator

Note: R3638 is located on the RUB-board (AL part).
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3.8 TV and picture tube settings (TV, LS)

Preparation:

Demagnetise the picture tube (connect the device — cooled to
room temperature — to the mains).

Allow the device to warm up for around 15 minutes.

Set up the screen to face eastwards

ABS Loop ON (Service menu)

Switch “CONTRAST PLUS” in the “PICTURE” menu to “OFF”.

3.8.1 Cut-off
Purpose: Set the operating point setting for ABS Loop

Consequences of incorrect settings:

Incorrect colour temperature with a dark picture. White
peak missing.

TP ADJ. MODE INPUT
Conn. 1955 | o opEEN PAL-Black picture
Pins 6,8,11 B .

on Line TV with Burst
Conn. 1958 transf on SCART
Pins 3,7,9 ’
TAPE MEAS. EQ SPEC.
- 14" = 140V
Dlg_ltal Voltmeter, 20,21,25" = 150V
Video Pattern -
(see description
Generator
below)
PROCEDURE:

Call up Service mode (press the “STOP” button on the remote
control, then the “PLAY” button on the device, and hold down
both buttons for approx. 5 seconds).

In the Service menu, use the “¥” button to select the “SER-
VICE CONTROL MENU" line and press “» ”.

Use the “ v~ button to select the “TV DEFAULT VALUES" line
and press “OK”.

Increase the brightness so that the black picture becomes
slightly brighter.

On the picture tube connector 1958 on the R,G,B pins 8,6 and
11 (for 20”,21” and 25") or 1955 pins 3,7 and 9 (for 14”) (see
square contact surfaces) as certain the cathode connection to
which the greatest voltage is being applied.

Set the cathode (with the highest voltage) to 140V (for 14”) or
150V (for 20,21,25”) using the SCREEN controller on the line
transformer.

Remark: SCREEN is the lower controller on the transformer.

3.8.2 Focus

Purpose: Ensure optimal picture sharpness.

Consequences of incorrect settings:

Blurred picture

TP ADJ. MODE INPUT
FOCuUs Crosshatch pattern
on v SCART
Line Transf. o
TAPE MEAS. EQ SPEC.

Video Pattern
Generator

Best picture
sharpness

Note: Before adjustment, set the sharpness in the “PICTURE”

menu to the centre value. Remark: FOCUS is the upper controller
on the transformer.
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Upper edge of the

screen

Dotted line

11th line ttom edge of the
screen

Fig. E5
3.8.3 Horizontal picture position
Purpose: Ensure correct horizontal picture position

Consequences of incorrect settings:
Missing picture information on the edge of the screen

TP ADJ. MODE INPUT
| senice Service Mode,
Menu Playback
TAPE MEAS. EQ SPEC.
VHS-Alignment Tape See ?)leg;ption
4822 397 30103 (and Fig. E5)
PROCEDURE:

e Call up Service mode (press the “STOP” button on the remote
control, then the “PLAY” button on the device, and hold down
both buttons for approx. 5 seconds).

* In the Service menu, use the “ ¥” button to select the “SER-
VICE CONTROL MENU" line and press “» .

e Use the “V¥” button to select the “TV ADJUSTMENTS” line
and press “OK”.

* Start the playback

* Use the arrow buttons “ €4 ” and “ » " to position the test picture
precisely in the centre of the screen (left and right-hand
corners are of equal size).

Hold down the “OK” button for 5 seconds until “STORED”
appears.

Note: The input can be cancelled by pressing the “MENU” button
(Service menu is switched off). Pressing “MENU” again switches
the Service menu back on.

3.8.4 Vertical picture position, picture amplitude
and slope

Purpose: Set optimal vertical picture size and position
Consequences of incorrect settings:

Missing picture information on the edge of the screen, or
a distorted picture.

TP ADJ. MODE INPUT
Service Service Mode,
Menu Playback
TAPE MEAS. EQ SPEC.
VHS-Alignment Tape See ?)leg‘:ilption
4822 397 30103 (and Fig. E5)
PROCEDURE:

¢ Call up Service mode (press the “STOP” button on the remote
control, then the “PLAY” button on the device, and hold down
both buttons for approx. 5 seconds).

* In the Service menu, use the “ ¥ ” button to select the “SER-
VICE CONTROL MENU” line and press “» ”.

¢ Use the “V¥” button to select the “TV ADJUSTMENTS" line
and press “OK”.

* Start the playback

1) Slope
¢ Press the “ ¥” button several times until “VERTICAL SLOPE”

appears (the bottom half of the picture is blanked).

* Use the arrow keys “4” and “» ” to set the middle line of the
test picture precisely in the centre of the vertical screen.

* Hold down the “OK” button for 5§ seconds until “STORED”
appears.

2) Picture position
* Press the “¥” button several times until “VERTICAL SHIFT”"

appears.

* Use the arrow keys “«” and “» " to adjust the test picture in
the vertical middle of the screen.

* Hold down the “OK” button for 5 seconds until “STORED”
appears.

3) Picture amplitude
¢ Press the “¥” button several times until “VERTICAL AMPLI-

TUDE” appears (the bottom half of the picture is blanked).

* Use the arrow keys “«” and “ » " to set the bottom and the top
edge of the circular test picture according to figure E5.

* Hold down the “OK” button for 5 seconds until “STORED”
appears.

Note: The input can be cancelled by pressing the “MENU” button
(Service menu is switched off). Pressing “MENU”" again switches
the Service menu back on.

3.8.5 East/West adjustments (for 25”only)

Purpose: Set optimal horizontal picture size and position

Consequences of incorrect settings:
Missing picture information on the edge of the screen, or
a distorted picture.

PROCEDURE:

¢ Call up Service mode (press the “STOP” button on the remote
control, then the “PLAY” button on the device, and hold down
both buttons for approx. 5 seconds).

* In the Service menu, use the “ ¥ ” button to select the “SER-
VICE CONTROL MENU” line and press “» ”.

* Use the “V¥" button to select the “TV ADJUSTMENTS” line
and press “OK”.



1) East/West-width

TP | ADJ. MODE INPUT
Service Service Mode,
/ Menu Playback
TAPE MEAS. EQ SPEC.
VHS-Alignment Tape See ?)escr iption
4822 397 30103 elow
(and Fig. E5)

Press the “¥” button several times until “E/W WIDTH”
appears.

Start the playback

Use the arrow keys “«4” and “» ” to adjust the test picture in
the horizontal middle of the screen.

Hold down the “OK” button for 5 seconds until “STORED”
appears.

2) East/West-parabola

TP ADJ. MODE INPUT
/ / Service v Crosshatch pattern
P Menu on SCART
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4) East/West trapezium

* Activate TV-mode and apply a crosshatch pattern testpicture
to the SCART input.

* Press the “¥v” button several times until “E/W TRAPEZIUM”
appears.

* Use the arrow keys “«” and “» " to adjust the left and right
hand vertical lines parallel to the screen edge (see Fig. E8)

* Hold down the “OK” button for 5 seconds until “STORED"
appears.

Fig. E8

3.8.6 Adjusting the whiteness

Purpose: Setting the R,G,B cathode ray currents

Consequences of incorrect settings:
Incorrect depiction of colours.

TAPE MEAS. EQ SPEC.
TP ADJ. MODE INPUT
Video Pattern See description Service PAL-Black/White
Generator below / Menu TV picture
on SCART
i ) TAPE MEAS. EQ SPEC.
* Activate TV-mode and apply a crosshatch pattern testpicture
to the SCART input. ) .
« Press the * ¥” button several times until “E/AW PARABOLA” V'gi‘;;;f;’" See ‘g’:lsgvrv'pm"
appears.
e Use the arrow keys “«” and “ P ” to adjust the left and right
hand vertical lines to minimum distortions (see Fig. E6). PROCEDURE:

Hold down the “OK” button for 5 seconds until “STORED”
appears.

Fig. E6

3) East/West corner parabola

Activate TV-mode and apply a crosshatch pattern testpicture
to the SCART input.

Press the “¥” button several times unti! “E/W CORNER”
appears.

Use the arrow keys “«4” and “»” to adjust the corners to
minimum distortions (see Fig. E7).

Hold down the “OK” button for 5 seconds until “STORED”
appears.

Fig. E7

* Adjust the “SMART PICTURE” picture setting to “NATURAL”
using the “SMART (3" button.

s Set the tint in the “PICTURE” menu to “NATURAL".

¢ Call up Service mode (press the “STOP” button on the remote
control, then the “PLAY” button on the device, and hold down
both buttons for approx. 5 seconds).

* In the Service menu, use the “¥” button to select the “SER-
VICE CONTROL MENU” line and press “» ".

¢ Use the “¥” button to select the “TV ADJUSTMENTS” line
and press “OK”.

* Press the “ ¥” button several times until “BLUE” appears.

* Use the “4” and “» " arrow buttons to set the blue level
required and hold down the “OK” button for 5 seconds until
“STORED” appears.

* Press the “ ¥v” button until “RED” appears.

* Use the “«4” and “»” arrow buttons to set the red level

required and hold down the “OK” button for 5 seconds until

“STORED” appears.

If necessary, press the “ ¥ ” button several times until “BLUE”

or “RED” appears, and repeat the adjustment.

Note: The setting for the green cathode “GREEN” should not be
changed if possible.
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IN/OUT AND AUDIO PROCESSING BLOCK DIAGRAM
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TUNER 2 AND VIDEO PROCESSING - BLOCK DIAGRAM
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IAGRAM
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TV-Processing (TV) - TV Board (TVBAD)

.+ 4 2 4 % 4 4 4 5 4 & 3 7T |
2 3
| g § from PS a%
7 l =
8TVB
A BTVB1
eég !
g gE RS-
— g8
0205
viv IC-SCREENING 1280
to TXTCO l_5| ,‘—W‘w
B BCBS7B 2k2 =1 a
5“3 GNﬁTW i ’ _L
g T GNDT 7205 * PV
‘j- TDASS40 |7
— GNDTV4 GNDTV2 3
GNDTV1 GNDTV GNDTV3
GNDTV
1203 1266
72058% fav 3,8V
c TDAB840 |8 10 1 33 L
3262 2200 1205 ’ 0 > ? 4200 | 27
1+ + 1 g g A
AT 1000 R msmg § g h | 4201 31 e
—-—— 1c3
g CVBS SWITCH/ Color Denm. o a202 | sl
] vFV1 2231’——4—“é|206 i vssm'r}g Bl 3 e
from TU1 A BV o ] & é fFor 25 INCH only
o7v | %_gga__ 1214 [3'sy
1219, @ |21g not used § 8TVB
D 1220 | gméi Zois 3 121
33 TR al3
2le gt o 8is 2 N 22 3
IPETS &8 8 5 aTVB Zis| = [ € é
— (14) f183 §rec 878
GNDTV  GRBTV l 3 8%
GNDTV 8 Gl GNDTV GNDTV GNDTV 87vB
m 1267 2M2 1216 LR05..  Lreo1
eci>- AAA, , , +
E from LS 3207 3205 l “BowET I 2l
2n2 - ° 2185 o'-3 glg &nve 828
g% 552 ATE {7 QT
(Sondcastte) h i —
andcastie
— I it e GNDTV GNDTV ~ GNDTV1 100p
2n2
GNDTV 7205-D ¥ Ja,zv lev g 1200
1224 3247 |og 45 PoB40 42 37, s 237 apaq (1238 BC8
@ N ok PHILF § & HOUT 721
@ >
F § 72 ale 0.4V
ﬁl’ VERT DECDIG
3211 1222 @ GNDTV-- 44 HOR a
F‘l‘thEE.S'> - 15K 23 L a5 1234 3235
= ¥ 1227 51, AVL m N
HFB 85+ 5 § LREF “oma vor E:Yr::z ‘; for 25" only
to TX1CO a7+ P
146 7 3 c
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Interconnections
Circult ACO AF AF2 AlO1 AlO2 AL AMP AP COTV CvB DE DOSCD HA HPAV 10_1
page 3-29 3-22 3-30 3-16 3-17 3-23 3-13 3-21 3-14 3-18 3-18 3-32 3-26 3-27 3-11
Circult KB1D KB2D LS MFSWD | PS (RUB)| PS (TVB) PT SF SFD TU1 TU2 TV VS VSEC
e 3-33 3-34 3-8 3-34 3-15 3-7 3-28 3-12 3-31 3-9 3-20 3-10 3-24 3-25
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1200 D3
1201 D4
2200 C1
2201 B3
2202 D2
2203 D2
2204 D3
2205 D2
2207 E2
2208 D4
2209 D4
2210 E4
2211 ES
2212 E6
2213 E6
2214 DS
2215 C11
2216 F12
2217 F10
2218 E8
2219 E8
2220 E8
2221 F6
2222 Gé
2223 H6
222415
2225 Hs
2226 G5
2227 G3
2228 F3
2229 F4
2230 G5
2231 D1
2232 E6
2233 G6
2234 H12
2235 H11
2236 H11
2237 E7
2238 H6
3200 B9
3201 B10
3202 C10
3203 B2
3204 A1
3205 E2
3206 E3
3207 E1
3208 EN
3209 E3
3210 E4
3211 F2
3212 G2
3213 D5
3216 A7
3217 A8
3218 F10
3219 F9
3220 E10
3221 E9
3222E12
3223 D11
3224 B11
3225 D12
3226 C12
3227 F10
3228 F11
3229 F11
3230 F12
3231 G111
3232 E13
3233 G11
3234 F6
3235 F7
3236 G5
3237 H5
3239 G3
3242 F4
3243 B10
3244 B11
3245C11
3247 G12
3248 F7
3249 E7
3250 F7
3251 B2
3252 C1
3253 A3
3254 F8
3255 F8
3256 F8
4200 C6
4201 C6
4202 Cé
4203 D3
5200 B9
5201 B10
5202 C10
5203 HS
5204 H5
5205 E6
6200 F11
6201 E12
6202 D12
6203 F11
6205 G12
6220 F9
6221 B11
6234 110
6235 110
6236 110
7201 B1
7204 C11

7205-B C2
7205-C B7
7205-D F4
7206 E9
7208 D13
7209 D12
T210 E13
7211 F11
7212-A G9
7212-B G8
7212-C G8
7215 G11
7219 F7
8028 A11
F201 E7
F203 G6
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F573 A11
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F575 A11
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1203 C2
1204 B2
1205 C1
1206 C2
1207 C6
1208 C6
1210 D3
1211 D5
1213 DS
1214 D4
1215 D4
1216 E4
1218 D3
1219 D2
1220 D2
1222 F2
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1225 E5
1226 F4
1227 G4
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1229 G5
1230 G5
1231 F10
1232 G10
1233 G12
1234 F6
1235 Gé
1236 F6
1237 F6
1238 F6
1239 D8
1240 G8
1241 G8
1242 D8
1243 D8
1244 G8
1245 G11
1248 112
1250 12
1261 12
1252 E10
1253 D9
1254 C9
1255 E12
1257 C13
1260 B9
1261 B10
i262C10
1263 C12
265 D12
1266 C3
1267 E2
1274 E10
1275 E12
1276 F11
1277 F11
1278 F9
1279 F9
1280 B7
1281 B8



Input/Output (10_1) - TV Board (TVBAD)
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Interconnections
Circuit ACO AF AF2 AlO1 AlO2 AL AMP AP COTV CVB DE DOSCD HA HPAV 10_1
page 320 | 322 | 330 | 316 | 317 | 328 | 318 | 321 | 314 | 319 | 318 | 3.32 | 3-26 | 327 | 31
Circuit KB1D KB2D LS MFSWD |PS (RUB)| PS (TVB) PT SF SFD TU1 TU2 TV VS VSEC
age 3-33 3-34 3-8 3-34 3-15 3-7 3-28 3-12 3-31 3-9 3-20 3-10 3-24 3-25
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1978 B1
2900 A1
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2904 E10
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2907 G3
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2909 H3
2910 A10
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2912 E3
2913 E3
2914 F4
2915 H3
2916 B7
2917 B8
2918 B11
2919 G5
2920 E6
2921 E1
292201
2923 A12
2924 A6
2925 A3
2951 C9
3900 A1
3901 B9
3902 A3
3903 C7
3904 A4
3905 C2
3906 B3
3907 D8
3908 C9
3909 B3
3910C3
3911 D2
3912 E9
3913 D3
3914 DS
3915 D3
3916 D4
3917 DS
3918 D9
3919 F3
3920 D8
3921 G4
3922 F2
3923 H4
3924 G4
3925 G2
3926 G3
3927 F2
3928 E3
3929 E2
3930 H2
3931 E2
3932 E3
3933 E4
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3935 C11
3936 B7
3937 B7
3938 B10
3939 H4
3940 G5
3941 H5
3942 E3
3943 F3
3945 B3
3946 C3
3947 A3
3951 C9
3952 C9
4901 H2
4902 D12
4904 F7
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4906 D13
4907 D11
6900 C2
6901 C2
6802 D2
6803 D2
6904 D3
6905 D4
6906 D4
6907 C7
6908 E8
6909 G1
6910 H3
691112
6912 E2
6913 E7
7900 C8
7901 B10
7902 B4
7903 B3
7904 B6
7905 E10
7906 FA4
7907 E4
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7909 G5
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F6405 E13
F6406 E13
F6407 E13
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1906 B3
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1954 G4
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1956 E9
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1964 C8
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1969 E3
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1981 B7
1982 B7
€900 G6



View Selector Audio (SF) - TV Board (TVBAD)
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Interconnections
Circuit ACO AF AF2 AlO1 AlQ2 AL AMP AP COTV CVB DE DOSCD HA HPAV 10_1
page 3-29 3-& 3-30 3-16 3-17 3-23 3-13 3-21 3-14 1_3_-1 9 3-18 3-32 3-26 3-27 3-11
Circuit | KBID | KB2D | LS | MFSWD |PS (RUB)[PS(TVB)| PT SF SFD_ | TU1 TU2 TV VS__| VSEC
page 3:33 3-34 3-8 3-34 3-15 3-7 3-28 3-12 3-31 3-9 3-20 3-10 3-24 3-25
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for RADIO only
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for SOUND_FEATURE only

for PB_STEREOQ only
for RADIC only
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.V MEASURED IN RECORD MODE

O OSCILLOGRAMS

7 I

1905 C9
2603 E4
2604 E3
2605 D3
2606 C4
2607 B4
2608 B4
3610 E4
3611 E3
3612 D3
3613 C4
3614 C4
3615 B4
4600 C7
4601 C2
7651 C5
8013 E8
8025 C2
F051 C8
F052 C8
F053 C8
F054 D8
F055 D8
F056 D8
F057 D8
F058 D8
F059 D8
F061 D3
F062 C2
F063 C2
F600 BS
F610 E6
F611 B4
F612 B6
F613 B6
1601 B4

1603 B4

1605 C5

1607 D3

1609 E3

1612 ES



Amplifier (AMP) - TV Board (TVBAD)
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0450 A3  2454B3  2458D8  2462C9  3450D3  3454D6  3458D4  3462D8 3466 B7  3470B2  3474C9  4453D7
2451 E4 2455 A5  2459E8  2463E5 3451 C6  3455D5 3459 E7  3463C7  3467E6  3471D2  4450B9 4454 B7
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2453C3  2457D7  2461C5  2465D4  3453E6  3457E5 3461 D8  3465D6 3469 D1 3473C9  4452A4 6451 C6
— GNDAU
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I
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5STBY UAU del. for MONO_1x1,5W 5 0+ o c
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TDA7495 21,5V GNDAU GNDAU
for MONO_1x1,5W TDAT494 2 13
B o \3/4\32/ 1458 2454 1452 Jr VS oply, 1482 +.ff
from 1001 “IW ' E) 1 ¢ OBy 4 ot
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uSew MUTE/STBY 0,3V
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=7 0,7V
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Central Control 2 (AlO2) - Recorder Unit Board (RUBAD)
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Deck Electronics (DE) - Recorder Unit Board (RUBAD)
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Clock, VPS, Buzzer (CVB) - Recorder Unit Board (RUBAD)
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Tuner 2 (TU2) - Recorder Unit Board (RUBAD)
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1. Lol | ele 5
1 | cwot] 5 1< T TR @

N RT58 788 BA792 | 4!3,3v afs @ \ K
813 4302 | 1300 ] 1332
R for BG/VL only | OFWK3953M | >

53,3V S
s GNDFV2GNDFV2 . : 7309 |5,
B | anDFv2 * e | 3 |
1,9v[1 5vIa sv|7 32v|9 E | = - Il |
AGC VSVST VSPLL VTPLL| & | 40,4-ADJUST = 14 < GUN
= : i GNDFV2 | A
2 o I | AGt
TU L
— sv_ 3 10 3 ¥ T T T T T T T T -
ASIHIGH IF1IGND
st:f: Atg1 . 5,1'\1 GH 4301 PDTC124ET
-] SCUMID UVI316/AP-2 | } 1307 1 4 3,3V 1
100R = 5|5.2v :
552 Vi
from AIO1 = {SDAILOW * 1308 5
SDAO 3320 548 1302 l3¢0 5 3.3V AMPL
c — GND— NC G V2 2 5
100R =
5 12[13 |14 [15 8 Koo 1310422123 o
-y =8 [3
3 x 855 | o onfrv2 3,2v24 AMPL
- _4303. e
GNDFV2 <
— 6301% SIF |1
GNDFV2 2 GNDFv2 Aac|!
BA792
_ S 2.8V
7304 % r —3AS BAS - 5
RCLK_MNT2 >~ PDTC124ET | |
D from AIO2 | |
1319 4
! SIS INRE) | r
GNDFV2 | S S |
°*'L o
{ 6303 1317 1 s | S
< ¢ oV 3V |
] | BA792 1305 % |
{ 1316 6.%1)4 '318 2 5 | GNDFV2
© < M IV TV 1
| BA792
© 3 | o
| §3% GNDRV2 I8
RWE_SB1_2 [>— | (2] oV | lnIQ < c
E | ¢ron Aot ‘ | 8{%: % 5
<
‘ 2,7V ﬂ 7307 | @ g
| GNDFV2 o i 7308 PDTC124ET | 23
PDTC124ET GNDFV2
( ) ... OSCILLOGRAMS I for BG/I/L/MONO |
— ...V MEASURED IN PLAYBACK MODE ¥or BG/DK/MONG| oNDFvz
i GNDFv2 GNDFv2 or STEREO
[..]v MEASURED IN RECORD MoDE t______ "% S7P7% OTO7FTE i
Interconnections
Circuit ACO AF AF2 AlO1 AlO2 AL AMP AP cOTvV cvB DE DOSCD HA HPAV 10_1
age 3-29 3-22 3-30 3-16 3-17 3-23 3-13 3-21 3-14 3-19 i& 3-3_2 3—%@ 3-27 3-11
Circuit | KBID | KB2D | LS | MFSWD |PS (RUB)|[PS (1VB)| PT SE SFD_|_TU1 TU2 v VS | VSEC
age 3-33 3-34 3-8 3-34 3-15 3-7 3-2_8 3-12 3-31 3-9 3-20 3-10 3-24 3-g§
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6301 D3 7302 C3 F300 C2 F307 B2 1308 C5 1317 D3 1327 D8 1339 A9
6303 D3 7304 D2 F301 C1 1300 A2 1308 C5 1318 E3 1328 D8 1340 B10
6304 E3 7305 D10 F302 B4 1301 A3 1310 C5 1319 D5 1329 D8 1341 C9
7300 A10 7307 E4 F303 B8 1302 B3 1311 C1 1322 D6 1332 B5 1342 C10
7301-AE10 7308 E3 F304 C2 1303 A4 1312 C1 1324 E7 1334 B6 1347 D6
7301-B A10 7309 B5 F305 B9 1304 B3 1313 D10 1325 D7 1336 A6 1348 E6
7301-C D7 €300 A2 F306 B1 1307 C3 1316 E2 1326 D8 1337 B6
| A M
| 3302 1339 i
GNDFV2GNDFV2 VYV |
u 5DS 5AS | 5Ké } ov AWE SB1 2
5 o ! * | from AIOY
g - F ltor BGALAMONG T30
3 AFC2-ADJUST go%Ep 803 : or STEREO I
2 z <& 242254941645 S = GNDFV2
5 828 5300  7KM . =90 i |
g iy 6 s C ] o AT0T
T &84S 8 —_——— o
R 2 2 gﬁlé Q& | 3 | 73018 16 5,1V
[+ ~
ol e 2314 4 | BOTRTF g=§ 3 ltorBammonol 1.9 gHEF4053BTVAL], 0y
it I o1 CUN IR |" or sTEREO = mmmmm—mm—] = RCLK_MNT2
. afa 8p2 T35 |orBG/DK/MON0| from AIO2
- r~ 2 1]v1 2|15
=T 8%0 54 | S g 2e GNDFV2GNDFV2 I 19V, Y N 1340
L > > |z |z RGNBT:VZ g g GNDFV2 | odee | Vss Vee E 1,9V
@ o | (N . G = > =$S5=5S@ | 8 7] 6
(=] ) &Y [ Y o o ] (2] | 8 Ng ®
15 |4 s |7 |19 18 17 21 20 | I 1
TDA9817 | | GNDFV2
TDA9818 for BGIL VOLTAGE | i
=R} VIF or STERED REFERENCE t—
5 1AagC
AFC | |
I — ™| DETECTOR
‘ —
VCO _ 16
: T B v
IFIER *VIDEO DEMODULATO
— | AND AMPLIFIER
¥ o | s
— ° QSS MIXER o 24V
CiER o |INTERCARRIER MIXER]
AM DEMODULATOR —
— 3 |
I FM-PLL DEMODULATOR
JTERCARRIER
1ODE SWITCH
52V|(3 12 13 10 111
1322 2V 2,8V 2,3V 2,3V 2,1V
N A — 1329
[delete for STERECK | 1327 4 ’
e 08 1 _4307_ 1326 %, *
> ® for BG/MONO asS e SR
L3107 ol 112 g PaL 5AS 23%g) R TS
470R 1347 | X | 7301-& i |
Vad
i 2_|_EFC | 5|yHEF4053BTVAYly | o 4
LRl 2BV & .l "
I 1307 ¥ | 13243|v1 S ~ T 7301-A
3 1V — _ 2,8V VddHEF. B
. /12 3 ﬁ 115 vss vee E| GNDEV2 11fs 4053BTyg)12
[+] _L ]
N I 470R 1338| OO | | GNDFV2 |, v
86 | 2| EFC| GNDEV2 ’ o
Y8 I’O’BBG/D”“:,‘I)V’:’) | iE Vee Vss |
or _
A & | G/LM “nDrvo | Ao GNDFV2
gees!'———————— ‘ g2
g0 3=
=2 - . .
£5 X8 * see Variant List on page 3-36
@ < T«

TN



3-21

Sound Processing (AP) - Recorder Unit Board (RUBAD)

from PS
A I I C670
GNDAP2 GNDFV2
12A  5DS  5AS
10| 7 8 9 4
B = i
=] 3673 1697 12 @ ™ TP TP TP
< SCLO * s
S 100R OFP44 <
§ SDAO > .4
— < 100R
E. 2693 1693 3
|l L &
%I 5|6lp N S1..4 12SL/R 12SL/R
o Em; LOUDSPEAKER
C SIF2 I6?1 2692 1692 2| ANA_IN1+ DEMODULATOR NICAM A
> \ 2 1t — NICAM B LOUDSPEAKER
from TU2 56p
2691 MONO
e T4 100 43| MONO-IN IDENT IDENT DFP
from TU2 1u I
[=)
[+ c
[7o] -
D &
GNDAP2 41] _SC1-IN-R AD SCART-R HEADPHONE
— SCART 1
40| sci-IN-L
SCART.
38| sczIN-R
SCART
E 37| SC2-N-L
SCART 2 SCART Switching Facilities
NC NC NC NC
25| 291 35 391 44J 17 21 28 20 5
o
— 5AS €
GNDAP2 GNDAP2
5672 1683 5671  F671
... V MEASURED IN PLAYBACK MODE Y_m e
F 100u 5 10u I~
18 188
...|V MEASURED IN RECORD MODE 8 aT1"
& &
L GNI
... OSCILLOGRAMS GNDAP2 GNDAP2
Interconnections L
Circuit ACO AF AF2 AlO1 AlO2 AL AMP AP CcCOTV CcvB DE DOSCD HA HPAV 10_1
3-29 3-2_2 3-30 3-16 3-17 3-33 3-13 3-21 3-14 3-19 3-18 3—3_? 3-26 3-27 1
Circuit KB1D KB2D LS MFSWD [PS (RUB)| PS (TVB) PT SF SFD TU1 TU2 TV VS VSEC
page 3-33 3-34 3-8 3-34 3-15 3-7 &_Zg 3-12 3-31 39 3-20 3-10 3-24 3-25




3-21

8A 5DS from PS
A Y 12A
w0
M>o
1673 82
* 5
GNDAP2 e
3670 <
AN 3SE
l 10K o>
(=) 3 —le "’+._: <t c Egz u'\')__:
& T8 B & ~ 3 R2lg
4" ST §T° 878 8o~ KT F670
1670 8A
4 1672
DA M~
42| 33 a2 a4 GNDAP2 l GNDAP2 E
> ~ :
2 1 iz Eis 823%,
= N - «T™ ©
o -\ ©
19 1674 I Sy ng‘r g¢0
7670 4 i Tz ® ®©
MSP3415D-QG-A2 [, 1676 GNDAP2 o
M [2r]
o (&)
| g g
] §+--8 b
R D/A DACM-R 26 3 5
) LOUDSPEAKER -4
;_ DACM-L 27 1 GNDAP2
D/A GNDAP2
1
™ |8
2679
1on
36 |SZ7 +.?680
) wr” GNDAP2
R
, el
t Ne. |?4
' SC1-OUT-R| 30 A'EER
R > > -
D/A SCART 1 to AF
L SC1-OUT-L | 31 AFEL
‘ . b e
~ D/A
TP TP TP
6 14 15 16
1670 1680
— 2
HC-49/U
18M432
18,432MHz
L™ oL@
M FOR STEREO ONLY

AP2 GNDAP2

1670 F5
2670 B5
2671 B6
2673 B6
2674 B7
2675 B8
2676 B7
2677 B7
2678 C8
2679 D7
2680 D7
2681 F6
2682 F5
2683 F5
2685 F4
2690 D2
2691 Dt
2692 C2
2693 C2
3670 A7
3671 B8
3672 B2
3673 B2
3674 A9
3675 A9
5670 B7
5671 F5
5672 F4
6670 B8
6671 B9
6672 C9
7670 B6
C670 A2
F670 B9
F671 F5
1670 B6
1672 B7
1673 A6
1674 B7
1676 B7
1677 D7
1680 F6
1681 F5
1683 F4
1687 A9
1688 B9
1690 D2
1691 C2
1692 C2
1693 C2
1696 B2
1697 B2
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FM-Audio Processing (AF) - Recorder Unit Board (RUBAD)

1 | 2 I 3 I 4 | 5 | 6
I"—_—__—'_—'_—_—'—_—_—_——_—_'—__—'_—___—_—_——_—_'__—_T- _________
S =5 3§ g
! §2 2 3 &
| 12A € Ue = AT
| 5AS GNDAF GNDAF & $ Y& Fis
| 3¢ | &
| 33 -
w(© © Q° Q% %
I aas Fe41 3ig 2 X 85585
| from PS v @& N4 N « g‘
} 12A J J 13 “E';
o (] uw @ w c
F640 < ~ o X<
| sAS gt 3 26 36 §0 g% BI¥ITS
| & g « 3
- o ©
c
| 12A 3
from PS 7640 w
GNDAF NDAF
I GNDAF o¢ -5 GNDAF GNDAF GNDAF [DASGOSH 27|34 2 | 4 ot
- —1
| from PS § g]: I
: GNDAF %4 a0 [ GND VCC Viet el T DCLoy EOS+Pb
+ VC DOR®
| GNDH. l l
+ 5 zlS& Y active standby -
! fron PS g § é vg- passive standby | HiFi
] 39
N = T
| GNDHA T Doc
| level
[ GNDAF GNDHA GNDHA 55 HID detect
I AH2 < T
to HA A BPF HF noise
= AH1 37 wrage| 111,271,871 limiter PLL suppr.
to HA 1.3Mhz
I AHC <2 e cur M HF <] 1-4Mhz audio
| to HA sl | 3 g LPF | [ level cco clipper
< 88 M+ detect
| b 2666 1658 3g61 NT— 1659 a8 BPE . -
SF—— —N— + L CCO noise
| g + head amplifier 1,708 HF 1.7Mhz suppr.
10 470R £
lL o n | g limiter 1.8Mhz
_AFVZ_;—_‘_ —————————— q 2665not used 657 1]l sap 2 HE ) P|_|_ __Jaqdio
fron TU2 1667 ! 2200 2664 |636 2| TuL - 3 LPF clipper
from VS F668 i 2663 200n |s§5 3| Tum i Volume L FM (de-Jmodulator
AFRR > P 1 | — o i}
from VS F667 o | ol 42220nmN0 - o | o L\f‘>
=1 q-' ] ]
_ ! | 14642: for PB-St 2TU S|CR| o} r vl
4602:for mono & AV-Cinch only F665 ! 2662 |5?4 6le1L °i ]
o—1 ° ?
| 2661 _220n 1558 7feqn| o\ ] !
F659 50 2660 1650 2 i/o control
AFEL [ o | 220n 7 —5 EaL| ° Volume R
fron AP F658 i 2659 220n F664 g|pon
= T
from AP | 220n
VRUB > PR i, | 10jaux | 0
Vaoma | 11}
Lo Vs Fe309 4601 F6303 | - 0
Fron ¥ TiholILINEN] || vostse
i aaAL LA
Fron Tu2 |
VFV1L l
to V$ 5AS ol |
293¢ ° |
-3 &7 = 21 2:
wuw ) 1
ol 2 - T — —
e=¢=!t ! /1!y 111tr\yV--—---- == 1
5 4043 | 1L
© T
GNDVS u.T j \; | 420 | F663 t\' K
- A h
<=V= | F
oo for MONOQ | _
|L_‘_, - -t
¥52 | for PB-St, VB iy
S 8 R
2 2 <~ <
[2d W w w
3 3 3 3
- 4 4 4 =
2 !
8 Tol ol o ol ol J ol of T
| n| o] «] w] W] N ®] @ Z1 =] ~
REEEEEREREEN]
4
e ¥ o g L x z ¥ m o %
| > i < @ £ > 5 F =« O
S EEEREREE R
>
From/to TV-Board 1964
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l 7 l 8 | 9 | 10 | 19610 1659 6a

2062 F2 1664 B3

. 2640 B2 1667 D1
——————————————————————————————————————————— 2641 B3 1668 F6
2642 A3
FOR STEREO ONLY
2644 A4
2645 A5
2646 A6
2647 B9
2648 C10
2649 B10
2650 B10
A 2651 C10
2652 C9
2653 C10
2654 C9
2655 D9
2656 D9
2658 F6
—  2659E3
2660 D3
2661 D3
2662 D3
2663 D3
2664 D3
B 2665 C3
2666 C2
2667 C3
3039 F1
3040 F1
3651 AS
3653 A5
3654 A6
T 3es5A7
3656 A7
3657 B9
3658 BY
3659 C9
3660 C9
C 3ss1c2
3664 A5
4000 F1
4601 E1
4602 D2
4603 A10
4620 F5
4642 D3
4643 F5
5640 B2
5641 A3
7014 F1
7640 A4
D €640 F7
€641 F7
C642 F7
F6301 G1
F6303 E2
F6306 F2
F6307 F2
—  F6309 E1
F6310 F3
F6312 F3
F640 A4
F641 A4
F642 A4
E F643 A5
F644 A5
F645 A6
F646 A6
F647 A7
F648 A7
F649 B9
—  F650C9
F651 B9
F652 B9

SDAO

from ﬁ AlO1
From AIO1

_4603 |
delete for Stereo

ANN\—€—1————< SCLO
100R

3655 1642
AAY
100R

F647
&
[0]
z
Q
<
%]

SDA|
SCI

Fe52 2650

® It
23 ’ X Hou
24 F651 2> 357 1644 2649
25 F649 2647 27 6n8

50 Fay 2648
o6 F650 T47y

GNDAF

658

GNDAF
GNDAF
GNDAF
GNDAF

audio LPF

Noise > 1¢
. +
Reduction 33 F656 2654 0u

32 Fes6 g X Yoy
31 § © 3659 1645 2653
Noise ANN——

Reduction

I
| audio LPF

GNDAF

2K7 6n8
*:653 2651
Py ¢

b T GNDAF
F654 2652 47u

@ 1€ GNDAF
- "

+1dB 12V

Y-

I/l

Line Sel 16 F657 i655

T Ezu ¢
+
I : 17 F66026§{§
E2R°
|18 1967

Dec.Sel - F6701 PH-B
& 19 - AEIL

u
§|—2- GNDAP
o AER

(K

vz ¢2

\iLevel

%

CLe—

BIs]

|
|
EOS+REC
vl s I
sap —o [M] |
|
|
|

2 2p
E&’

20

SRe—

X

—Sr,.
i |
C— Tunﬂ\_D
M y—————— | EIR<
SAP — E
MUTE[Y Auto-mute e e e e e e e
utomue | 1 |s

DI

to TV-Board 1969

F653 C9 Interconnections

F654 C9 -
F655 C9 c:é:;n ‘;agg—
F656 C9 -

88 CB42

F re5700 AF_ | 322

i GNDHA GNDVS GNDAF F658 E2 AF2 3-30

___________________________________________ — F659 D2 AT | 316

562 F660 D9 AI02_| 317

F662 F6 AL 393

F663 F6
F664 E3 AMP 3-13

[ Fe65D2 AP 3-21

F667 D2 COoTV -14

F668 D2 cvB 3-18

F6701 E10 DE 3-18

F6703 E10 DOSCD | 3-32

... V MEASURED IN PLAYBACK MODE | @ Isez47 TA 17528

1643 A7

1644 B9 10_1 -11

... V MEASURED IN RECORD MODE lods o Koo oot

1647 F1 LS 3-8

1650 D3 MFSWD | 334

O OSCILLOGRAMS [ eans PS (RUB)| 3-15

1655 D3 PS (TvB)| 37

1656 D3 PT 3-28

1657 C3 SF 3-12

I SFD 3-31

TU1 3-9
1 0 TU2 3-20

TV 3-10

VS 3-24

VSEC 3-25
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Linear Audio Processing (AL) - Recorder Unit Board (RUBAD

| 1

2 | 3

4

MTA B>
from AIO1
ASCLIASCIB> AR | 3605 1 2631 |
7 i ] L
from AF 47K for mono or PB-St only i1
47K | 2>y 100 | 3601
A | rsorian Tor PB-St only| G | M2
3600 1602 2600 r———— 5k6 for | GNDAL 2601
AMLA D> N i | Forpgc_)gtt) ' PB-St I +
from AF 47K 100n | or on UG . ]
8 S 22u
8l
— (T T T e o Wl
GNDAL | 2603 +!604 2 ~JoRBM ) | T
[For mono or | PF-§?nl_%___ 1 + 2604 505 10M 2605 3607 |
for PB-St only3641 | or AV-cinch only 632 | . .
AFRR > AAYAY; -} | ~]| « 47n 470R |
From VS 4k | @Sy P 100n | g8 rr——— || =
B | 3842 § o o | BTVT 2
AFRL [> A T | ST @
from VS | K 5 | I
S . - | r————— X Lo . 1611 4
12A A | GNDAL 2 | s |12
3603 1600 3604  —————— | ’ » ) =
w - - d
e 5 >J 100R 100R i-— _____ - l c o-{:l S5 8 EI@ :;%éé é
s R20 R20 © 8s 75 8o w
2 |_ ______ | 2 - © % .
o 2635 © o ———
Py S
@ | 7600 N
| avoac 10" pBcsa7B GNDAL GNDAL  GNDAL 2 1615 o
C L _not used 1616 3617 +
AMLP < t G 1
to AF i— ——————— —i| 22K =
____________ 12A By 3 2200
For MONO onl || 8L & 1623 P I
Y || N
— 1a2v || 5
6601 ol
B 7601 II GNDAL GNDAL o P
3
GFIJEALBZX284'C12 BCB4TB |\ — —— g 18 GNDAL GNDALZ
1 16V | oon +
N i O bt i go3
= |
g ] 238
i 13+ 3 124 epde
= S s
§: ® I I" l" M 1618 3623
| | D
1617 GNDAL
e % | @NDAL | N 7603 2621 3630 22K
o —_——— M BC327-25 m + 6
4700 1634 1oox¥ I i
o F614 3633 1635 2624 ap
g ———VVV ! 2 BIAS
8 47K 1n N
E 50V a Fe5(
I ¥ *
I k] 1961 - BIA!
5 ! MEH1 1 Q
2 8. w) (8%
I = )
— I 40 MEH2
GNDEO | g | 3 1 o
IRAL e I GNDEO %I_
I -
From AIOt N 4 oS s glcZ 5603 Fe
F | o V MEASURED IN PLAYBACK MODE i e BTRE o -
b (W]
[...]v MEASURED IN RECORD MODE ; Fe
2637 —
] GNDEOGNDEO  GNDEO Fé
... OSCILLOGRAMS ahow. 10" aioEo
I R
(98] -
From Yo DE | I
Interconnections
Circuit | ACO AF AF2 AlO1 AlO2 AL AMP AP COTV | CvB DE_| DOSCD| HA HPAV | 1O_
| page 329 322 3-30 3-16 317 3-23 3-13 3-21 3-14 3-19 3-18 3-32 3-26 3-27 3-11
Circuit KB1D KB2D LS MFSWD |PS (RUB)| PS (TVB) PT SF SFD TU1 TU2 TV VS VSEC
age 3-33 334 3-8 3-34 3-15 3-7 3-28 3-12 331 39 3-20 3-10 324 3-25
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for FZ—?rﬂter‘ only

160770 | mute
oV | CTL
L4l 7004-A
3,8V
1/2 -2B
FO00 1y 72 LA71527M
ov AUDIO LINEAR
IN1
1608 73|, e -
3.8V —.1 | >
N3
2602
02 1609 74
e { VREF ]
47y "
75
3.8V
g
_ Feot gl o DET
__._ -
: 7.7V
1610 E7V77 e °
—— T e —
Y MUTE AMP . 5
1613 7
YoV
2 1614 79 REC VREF REC
)0n 38V ©
80 I_:I o EQ
REC &
3,8V | AMp| A-GND o E ﬁ AMP
a b ‘9o /e
5 S
+ 1631 <
1 2 3 4 5 0 1
3gv jov |ov  jov  [38v 38v  |ssv
1625 <1626
.
[\
36 - &
i 328 2616
1624 2617  F602 o L
v b GNDAL 2n2 ol ¢
o] ¢ 2783
-4 5 U
B8 &7
F——T1
5601 3628 | |
T oW
10m 2K2 |
13 3629 F604  10RBM _ 5604 1632 deletef |
e —————— for morjo |
31 47R BIAS2 BLM21 o ||
g |
©0 > Y ]
1965 258 g%—#’g
ez | ARH i 3'
3, ~ 8 =
—em | GNDAL E—‘j = ° —=-
3 = @ .
508 STV [ AP S §lg 8ic3 S
’——V———- AEH o [SON B - =Nl Q-
505 OV EHz E} ] 2 <8778
o——oy—1= | AEH1 o ~
506 5 S GNDAL = l:
sy = CTL2 = =
507 22 E» o 82 <
o—%:g—f/’l’—_- cTLt = ol
S 601 c602 1 ]l =]
GNDAL GNDAL  GNDAL GNDAL g GNDAL
GNDEO GNDFV2 GNDAL GNDAF

7

8

9

1961 ES
1965 E6
2600 A3
2601 A5
2602 B6
2603 B3
2604 B4
2605 B4
2606 B4
2607 B4
2608 B5
2609 C4
2610 C4
2611 BS
2612 C6
2613 C4
2614 D1
2615 D4
2616 D8
2617 D6
2618 E9
2619 E7
2620 E9
2621 E4
2622 F7
2623 F7
2624 E3
2625 F9
2626 E2
2627 F8
2628 F8
2629 F3
2630 F4
2631 A4
2632 B2
2633 D1
2634 F9
2635 C2
2636 F9
2637 F3
3600 A2
3601 AS
3602 A2
3603 B1
3604 B2
3605 A4
3606 C3
3607 BS
3608 C2
3609 C3
3610 C5
3611 C5
3612 B4
3613 D2
3614 D2
3615 C5
3616 C5
3617 C4
3618 D3
3619 E1
3620 D4
3621 D7
3622 E1
3623 DS
3624 D9
3625 D3
3626 E9
3627 E1
3628 E9
3629 E6
3630 D5
3631 E9
3632 E8
3633 E3
3634 F9
3635 E3
3636 E7
3637 F2
3638 E9
3639 A4
3640 B2
3641 B1
3642 B2
3643 A2
3644 C2
3645 D1
5600 B4
5601 E6

5602 F4
5603 F5
5604 E7
6600 C4
6601 D1
7004-A A8
7600 C2
7601 D2
7602 C4
7603 E2
7604 D4
7605 D4
7606 E1
7607 E2
9601 D1
9602 C3
C601 F7
€602 F8
FE600 A6
F601 B6
F602 D6
F603 D7
F604 E6
F605 D8
F606 D9
F607 D9
F608 E1
F614 E2
F615 E4
F6501 E5
F6503 ES
F6504 F6
F6505 F6
F6506 F6
F6507 F6
1600 B1
1601 E1
1602 A2
1603 C3
1604 B4
1605 B4
1606 B4
1607 A6
1608 A6
1609 B6
1610 B6
1611 B5
1612 BS
1613 C6
1614 C6
1615 C5
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Video Signal Processing (VS) - Recorder Unit Board (RUBA
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SECAM Processing (VSEC) - Recorder Unit Board (RUBAD)
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Head Amplifier (HA) - Recorder Unit Board (RUBAD)
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Headphone, Front-AV Board (HPAV)
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CRT-Board (PT)
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Pre Amplifier (ACO) - Audio Board (APDOD)
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Audio Processing (AF2) - Audio Board (APDOD)
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Variant List Tuner 1 - TV Board (TVBAD)
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TDA 98181 + 2728,

TDA 8830 : + 2714 2716, 2717.

7, 5708, 7712, 9702.

- i PALBGA PAL, BG/, PAL, SEC BG/UDK, |
PALI AL/SEC DKK1 (1 Tuner sats only) SEC LA SEC L/L' :
Pos. FM- Mono . FN-Mono FM-Mono FM-, AM-Mono M, AM, NICAM, Stereo | |
1700 UV 1316T/ Al UV IB16T Al UV 13167/ Al UV 1316T /Al
1701 UV 1316 UV 1318 UV 1316 UV 1316 UV 1316
1702 EFC 6,0 EFC65 EFC 5,5 EFC 5,5
1703 EFC 6,0 EFC 6,0
1704 TPS 6,0 TPS 5,5 Double TPS 5,5/6,0
1705 TPS 6,0
1707 J1980M G1965M
1708 G1965M
1709
1710
1711 K9456M
2701 220p
2708 47p
2719 3n3 3n3 3n3
2720 2u2
2721 120p
2722 22y 22p 22y
2723 0,47y 0,47
2740 47u 47u 47y
2725 470n
3702 270R 1R
3703
3704 1k2 1k2
3705 470R 470R 470R
3706 470R 470R
3707 560R 1k2 1k2
3710
3711 560R 560R 560R
3713 1K OR
3714 270R 270R 180R
3716 15 1k5
3717 1k5 1k5 1k5
3719 1k5
3724 &7 4k7
3725 1k0 1k5 1k5
3727
3728
3729
3733 100R
3740 4K7
3741 ak7
3742 390k 390k 390k
3743 1k 1k 1k
3744 680R 680R 680R
3745 470R 470R 470R
4700 OR
4701 OR
4702
4704 OR
4707 OR OR
4711
4730
5700 1uH 1uH
5701 = 41645
5702
5704 15pH 15pH 10uH
5712 15pH
6700
6701
6702 -
6705
6706 BA792
6707 - BA792 e o
7205 “TDA 8840/41 *TDA 8840/41 TDA 8842 *TDA 8842/ TDA 8844
7701 HEF 4053 HEF 4053 HEF 4053
7705 TDA9830 o
7709
7710
7711 BC 8478 BC 847B BC 8478 e R
7713 PDCT124ET
7714 PDCT124ET
7715 PDCT124ET -
7716 PDCT124ET e
7720 TDA 9818T. -
9701 OR OR OR
9705
9706
Demodulator
for:
Video IC 7205 IC 7205
Video (PAL BG) IC 7205 IC 7205
Audio (FM-mono}) IC 7205 1C 7205 s - R
Audio (FM-stereo) “C 7801 (APDOD}
NICAM 1C 7801 (APDCD)
Audio AM IC 7705 e

*TDA 8844 for tubes with 25'
“TDA 8841 for non-standard NTSC-Pb
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Variant List Tuner 2 - Recorder Unit Board (RUBAD)

PAL, SEC,

PAL, BGA,

PAL, SEC BG/I/DK,

PAL BG PAL 1 PAL,SEC DK,K1 BG/DK SEC LIL' SEC L/L'

Pos. FM-Mono FM- Mono FM-Mono FM-Mono FM-, AM-Mono FM, AM, NICAM Stereo

1300 - - - - K3953M K3953M

1301 o UV 1316 Uv 1316 UV 1316 UV 1316 UV 1316 . Uv 1316

1302 G1961M J1980M K2955M G3956M o . G3956M

1305 - K9463M . Ko4s56M K9456M

1304 TPS 5,5 TPS 6,0 : TPS 6,5 TPS 5,5 - TPS 55 TPS 5,5

1306 EFC55 EFC 6,0 EFC 8,5 EFC 5,5 EFC 5,5 ---

1307 i . EFC 6,5 EFC 6,0

2311 --- 100n 100n

2316 - 220p 220p

2317 - 120p 120p

2322 22n 22n -

2323 22y 224 -

3310 470R 470R -

3312 470R 470R -

3302 - 5k6

3306 - 4k7

3308 - 100R

3311 3k3 3k3

3313 220R 220R

3314 270R 270R

3316 - 4k7

3321 4k7 4k7

3322 4k7 4k7

3323 2k7 -

3325 4k7 4k7

4301 - -

4302 --- -

4303 OR -

4304 - OR

4305 - -

4306 == -

4307 - -

5301 - 41645

5306 == ---

5307 - ==

6300 - BA792

6301 - BA792

6303 BA792 BA792

6304 BA792 BA792

7300 - PDCT124ET

7301 HEF4053 HEF4053

7302 - PDCT124ET

7304 - PDCT124ET

7307 PDCT124ET PDCT124ET PDCT124ET

7308 PDCT124ET PDCT124ET PDCT124ET

7309 TDA 9817 T TDA 9818 T TDA 9818 T

Demodulator
for:

Video AC 7309 IC 7309 IC 7309 1C 7309 . IC 7309
Audio (FM-mono) 1C 7308 IC 7309 IC 7309 1C 7309 ¢
Audio (FM-stereo) | ' - IC 7670 (AP)

NICAM - - IC 7670 (AP)
Audio AM IC 7309 1C 7309 1C. 7309 IC 7309 1C 7308 I1C 7309
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Component Mapping TV Board (TVBAD)
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WAVEFORM PHOTOGRAPHS

! EE T 1) EE ] /2% EE 3 EE
VR | W VINET 16 T
o iy [u ‘
(AN Y o ‘v J IR ov Vil !
A: DC, 5 V/Div, 5us/Div A: DC, 10 V/Div, 5us/Div A: DC, 5 V/Div, 5us/Div A: DC, 1 V/Div, 5us/Div
Transistor 7300 Gate Pos 5330 Pin 8 IC 7310 Pin5 IC 7310 Pin2
EE} 5 EE} 6 EE 7] EE
o=y
[ | AT N s [ 1 e m W N cns W
’1 1 | I I' } 1] oy B
ov
l | |
Y
A: DC, 5 V/Div, 20us/Div A: DC, 500mV/Div, 20us/Div A: DC,I5¢4mV/Div| 2plis/Div A: DC, 20 V/Div, 5ms/Div
Conn. 8027 Pin 3 HEATER Transistor 7501 Basis Transistor 7520 Gate IC 7855 Pin 7
EE] 9 EE"} 10 EE ] AT EE
bore.
" " |
’ ey
- ov ov
[0}V B g
| 1
A. DC, 5 V/Div, 10ms/Div A: DC, 2 V/Div, 20us/Div A: AC, 20mV/Div, 5ms/Div A: DC, 1 V/Div, 5ms/Div
IC 7555 Pin 8 Resistor 3526 Resistor 3555 Resistor 3556
SHE) EE '} 14) EE™] 15 EE
"
A A A ) J
A [ N ov N £ ov ]
' i,
ov ! |
| y
—A: DC, 1 V/Div, 5ms/Div A: AC, 500mV/Div, 5ms/Div A: AC, 10 V/Div, 20us/Div A: AC, 10 V/Div, 20us/Div
Resistor 3569 Conn. 8027 Pin 4 AQUADAG Transistor 7186 Emitter Transistor 7187 Emitter
EE 17 EE ‘18} EE 19 ! : EE
l | o1l
e i
T ov -t ov ov
L Wi\ e .
| ' i !
i | - ; ! ! ' e
; ! [ I ]
A: AC, 10 V/Div, 20us/Div A: AC, 500mV/Div, 20us/Div A: AC, 500mV/Div, 20us/Div A: AC, 500mV/Div, 20us/Div
Transistor 7188 Emitter Conn. 8028 Pin 3 BLUE Conn. 8028 Pin 4 GREEN Conn. 8028 Pin 5 RED
21} EE | 220 | G Ey EETE @3 EE
i b P e o
[ Py ™
i Wh. Wh. S TGS
) f[ w LK hib i & i N/ N,/
Wik M AT
AT AC, 50mV/Div, 20usiDiv A: DC, 500mV/Div, 20us/Div A: AC[50n{V/Biv, 1ms/Div A: AC, 1 V/Div, 200us/Div
Tuner 1701 Pin 11 Transistor 7704 Emitter IC 7205 Pin 2 Transistor 7711 Kollektor
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v

- oV

ov

ov

20

ov

24"

ov



T PV TEE L 250 : iTEE ] 26 EE | 27 EE
' : S TP ; l 3 r -
X - o
- . Vi |
A: DC, 200mV/Div, 5ms/Div A: AC, 200mV/Div, 500us/Div A: DC, 5 V/Div, 20us/Div A: AC, 100mV/Div, 20us/Div
Scart 1978 Pin 20 Videoln Scart 1978 Pin 2 AudInR IC 7450 Pin 1 IR iC 7804 Pin 32 B
EE | 31 EE | 32 REC { 50 ; REC
I.f oV
. ov i ov
- TR T‘! ’ il
H ! '! i i : .
A: DC, 100mV/Div, 20us/Div A: DC, 100mV/Div, 20us/Div A: AC, 1 V/Div, 10ms/Div A: DC, 1 V/Div, 10ms/Div
IC 7804 Pin 33 G IC 7804 Pin 34 R Resistor 3871 lc 7900/pin 86
RECTT 82, REC} 53 REC | 54" REC
" 8|
e o Twng
ov <—ov oV |- / \ \
A: DC, 2 V/Div, 10us/Div A: DC, 2 V/Div, 10us/Div A: DC, 2 V/Div, 10ms/Div A: DC, 2 V/Div, 2ms/Div
Resistor 3885 Csync from VS IC 7443 Pin 2 IC 7446 PIN 18
REC'] 56 RECS 7 REC'] 58) REC
M I oy m to] Iy
[ h [ [ Fy )i / )
\ \ \ \ \ ; A
Lt * i 0V
ov <oV
A: DC, 2 V/Div, 2ms/Div A: DC, 2 V/Div, 2ms/Div A: DC, 5 V/Div, 5ms/Div A: DC, 1 V/Div, 5ms/Div
IC 7446 PIN 16 Conn. 1948 PIN 3 Conn. 1948 PIN 4 IC 7446 PIN 13
REC | 60 RECT] ®1> REC'} b2: REC
~H
- ov L OV Y Iz
A: DC, 2 V/Div, 500us/Div A: DC, 2 V/Div, 500us/Div A: DC, 2 V/Div, 500ms/Div A: DC, 500mV/Div, 200us/Div
IC 7446 PIN 5 Resistor 3476 Resistor 3462 IC 7443 PIN7
H P ch B4 REC] 7 REC'} 68) REC
A\
o TN /
. AV4 \/ U
A
A: AC,200mV/Dlv, 500usTDiv \ A:DC, 1 V/Div, 10ms/Div A: DC, 20 V/Div, 5us/Div A: AC, 200mV/Div, 20us/Div

Conn. 1946 PIN 4

Conn. 1965 PIN 7

Conn. 1965 PIN 1

C. 2042

30

ov

51

ov

55

ov

59

ov

63

ov

89

ov



Pb ] 70 RECTT 71 P} .72 Po ] 73
A: AC, 200mV/Div, 20us/Div A: AC, 200mV/Div, 20us/Div A: AC, 200mV/Div, 5ms/Div A: AC, 200mV/Div, Sms/Div
C. 2943 IC 7004 Pin 18 Transistor 7011 Basis IC 7007 Pin 20
: Pb 74 74: : REC 75 Pb 76
J i
) | i
ov ov < ov I I
; I ov
A: AC, 200mV/Div, 5ms/Div A: AC, 200mV/Div, 5ms/Div A: AC, 500mV/Div, 10us/Div A: AC, 1 V/Div, 20us/Div
Transistor 7005 Emi. Transistor 7005 Emi. IC 7004 Pin 32 IC 7004 Pin 37
REC 76 Pb {77 REC { 77 Pb 78
=] i h = h
ov - ov ov
ov
A: AC, 1 V/Div, 10us/Div A: AC, 10 V/Div, 20us/Div A: AC, 10 V/Div, 20us/Div A: AC, 200mV/Div, 10ms/Div
IC 7004 PIN 37 Transistor 7501 C Transistor 7501 C IC 7004 Pin 46
: Pb 79 REC 79 Pb 80 REC 80
E 4 Il }
ov ov ov
A: AC, 100mV/Div, 500us/Div A:.AC, 100mV/Div, 50us/Div A: AC, 100mV/Div, 20us/Div A: AC, 100mV/Div, 20us/Div
IC 7004 Pin 50/48 IC 7004 Pin 50/48 1C 7004 Pin 52 IC 7004 Pin 52
Pb 81 REC 81 REC 82 {REC 83
TR | | AMTIRN WY
: ™
i, OV iers \ T ov _m- M ov I I I \ l \ I ov
Y ” il f e ¥ R AVIRA
A: AC, 100mV/Div, 20us/Div A: AC, 100mV/Div, 20us/Div A: AC, 100mV/Div, 20us/Div A: AC, 200mV/Div, 500us/Div
IC 7002 Pin 5 IC 7002 Pin 5 IC 7004 Pin 40 Resistor 3643
Pb 84, REC} B84 REC ; 85} Pb 86
L L i : X
ov ov . ov ov

A: AC, 50mV/Div, 200us/Div A: AC, 50mV/Div, 200us/Div A: AC, 200mV/Div, 100us/Div A: AC, 100mV/Div, 100us/Div
C. 2611 C. 2611 IC 7072 Pin 2 IC 7072 Pin 13
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| WH|

RECY 87

REC

89
1

A: AC, 50mV/Div, 2us/Div
Resistor 3078

- oV

A: AC, 1 V/Div, 2us/Div
IC 7104 Pin1

9]

AC, 200mV/D

7104 PIN14

, 10m$/Div




V. EXPLODED VIEWS
1. DECK EXPLODED VIEW (TOP)

mmm 5322 390 10096 Qil

EmEE 4822 390 20154 Grease
Cleaning set:

4822 390 80166 Isopropanol
4822 466 91591 Cleaning cloth

51
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2. DECK EXPLODED VIEW (BOTTOM)

126

. 5322 390 10096 Oil

w=mm 4822 390 20154 Grease

Cleaning set:

4822 390 80166 Isopropanol

4822 466 91591 Cleaning cloth



3. MECHANICAL PARTS LIST

5-3

KITS Code KITS Code
Pos. Description number Pos. Description number
L{P|Q|R|S 4822 Bl I|LIP|Q|R}S|T 4822
1 Rec. protection lever 402 10202 101 [Cassette loader triggey L
(with spring) 102 |Clip L
2 |Chassis mounting 492 71022 103 |Cassette loader gear1 L
spring (2x) 104 |Cassette loader sprin L
5 [Main brake left P 105 |Cassette loader gear? L
6 |Main brake spring (2x) P 106 |Spindle 535 93277
9 |Damping roller *) 528 70782 111 [Cam wheel reverse |B
10 |Main brake right P 112 |Tension lever T
11 |Tension arm spring 492 33317 113 [Cam wheel tension |B
12 [Tension crank 403 70551 114 [Clutch lever 403 70549
13 |Slip ring R (with spring)
14 _|Tension band P 115 [Clutch 528 20736
15 |Tension arm 403 70547 116 |Changing gear ]
16 |Erase head 249 10522 117 |Double gear !
17 |Swivelling gear R 118 |Light prism T
18 |Brake gear (2x) R 119 [Init flap and holder T
19 |Swiveling plate R 120 |Cam wheel lever T
20 |Reel table (S) R 121 [S-VHS lever T
20a_|Reel table (T) R 122 |Prism rihgt T
21 |Headamplifier holder 123 |Prism left T
22 |Bracket 125 [Main slider T
23 |Roller unit left 528 70771 126 |Driving belt 358 31166
24 |Loading arm left 127 |Capstan motor 361 10805
25 |Loading arm right (with screws)
26 |Roller unit right 528 70772 129 |Reverse kicker with 522 20451
27 |Loading gear transmission gears *
30 [Reverse clip Q 128 |Gear pulley I
31 Reverse lever Q 150 |Lift 443 64112
32 |Intermediate lever Q
33 |Head disc 2/0 691 10583
4 camrer oo 70 oy O 310 31058
(with screws) i:; :_ 2:3 2;??2
. 4 1
** | iieas e and moto Al i A 310 32101
34 |Scanner assy. 4/2 218 12032
. KIT |R 310 10659
(Head disc and motor) KT IS 310 10661
35 |Cleaning roller 528 70773 il 310 10662
36 |A/C Head (with clip 249 10468
and screws) _ *) optional
37 |Pressure roller 528 70774
(with spring)
38 [Threading motor 361 10809 Um eine hohen Reparaturstandard zu gewahrleisten sind mit Aus-
39 [|Threading belt 358 20421 nahme von Kit T immer alle im Kit enthaltenen Teile zu tauschen.
40 |Motor holder
41 |Pressure roller guide S In order to guarantee a high repairstandard all spare parts included
42 |Reverse brake P in a kit have to be replaced with the exception of kit T.
44 |Slider gear S
45 |Cam wheel S Per una riparazione garantita ocorre sostituire tutti i pezzi contenuti
46 |Cam shaft S nei kit, fatta eccetione per il kit T.
47 |Pulley shaft 528 81462
28 |Worm shaft S Para pbtener un estandar de rgparacione§ ele\{aqo,es necg§ario
29 [Chassis mounting clip camblthrk .tto_?as las partes contenidas en el kit, la Unica exception es
50 |WD-holder para et -

A fin d’obtenir un standard de réparations élevé, toutes les piéces
de rechange incluses dans un kit sont & remplacer, exception faite
dukit T.

Om een hoge reparatickwaliteit te waarbogen moeten, met
uitzondering van kit T, altijd alle zich in een kit bevindende
onderdelen worden vervangen.
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CHASSIS EXPLODED VIEW 14"

~
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* only for sets with 2 loudspeakers

*% only for sets with radio
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CHASSIS EXPLODED VIEW 20-25"
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* option

*% only for 20" and 21 sets

*%% only for 25" sets
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FRONT EXPLODED VIEW 14" (for sets without key board)
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FRONT EXPLODED VIEW 14" (for sets with key board)




57

VNN \ " ,
zn/ \ “ il Wy
AN %\

2\ /S’ //
K

A, 1



FRONT EXPLODED VIEW 20",21",25"
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SET PARTS LIST
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(713
FEEEREEEERE
o [=3 (=] o o [~ (=] [~ [=) [1e]
AR AR IR IR
alz|alzalalala|lalala
Pos Service Code Description SR IFIZ 2D
FRAME AND CABINET PARTS
1 310315093640 | CABINET ASSY
1 310315093250 | CABINET ASSY 1
1 310315093550 | CABINET ASSY
1 310315093600 | CABINET ASSY
1 310315092890 | CABINET ASSY 1
1 310315093380 | CABINET ASSY
1 310315093700 | CABINET ASSY
1 310315093260 | CABINET ASSY 1
1 310315093270 | CABINET ASSY
1 310315093280 | CABINET ASSY
1 310315092900 | CABINET ASSY 1 £
1 310315093560 | CABINET ASSY [f
1 310315093740 | CABINET ASSY
1 310315092870 | CABINET ASSY 1
1 310315093980 | CABINET ASSY BLUE
1 310315093400 | CABINET ASSY SILVER 1
1 310315002800 | CABINET ASSY 1
1 310315092880 | CABINET ASSY 1
1 310315093990 | CABINET ASSY BLUE
1 310315093360 | CABINET ASSY T
1 310315093570 | CABINET ASSY
1 310315093690 | CABINET ASSY
1 310315093370 | CABINET ASSY
1 310315093720 | CABINET ASSY
1 310315093710 | CABINET ASSY
1 310315093410 | CABINET ASSY SILVER
1 310315092910 | CABINET ASSY
1 310315093580 | CABINET ASSY
1 310315093880 | CABINET ASSY SILVER
1 310315093590 | CABINET ASSY
1 310315093870 | CABINET ASSY SILVER
1 310315093750 | CABINET ASSY
1 310315093620 | CABINET ASSY 1
1 310315093630 | CABINET ASSY 1
1/5 310315032330 | LIFT FLAP 1
1/5 310315032570 | LIFT FLAP
1/5 310315032430 | LIFT FLAP 1
1/5 310315032320 | LIFT FLAP 1 1
1/5 310315032680 | LIFT FLAP
1/5 310315032380 | LIFT FLAP 1
1/5 310315032700 | LIFT FLAP L
1/5 310315032580 | LIFT FLAP '
1/5 310315032840 | LIFT FLAP BLUE T
1/5 310315032590 | LIFT FLAP A
1/5 310315032440 | LIFT FLAP 1
1/5 310315032690 | LIFT FLAP
1/5 310315032820 | LIFT FLAP BLUE i':'_':
1/5 310315032650 | LIFT FLAP SILVER o
1/5 310315032300 | LIFT FLAP 1
1/5 310315032670 | LIFT FLAP & |
1/5 310315032640 | LIFT FLAP SILVER 1
1/5 310315032760 | LIFT FLAP 1] 1
176 482249270896 | LIFT FLAP SPRING 111 st 1] 1 11 ]1
1/9 310315032390 | KEY-SET ASSY 1111 |
1/9 310315032370 | KEY-SET ASSY 1111
119 310315032600 | KEY-SET ASSY
1/9 310315032780 | KEY-SET ASSY SILVER ‘{
1/9 310315032770 | KEY-SET ASSY




N

6€/099ALLS

6€/9ZTHLLS

——

€0/Scedlls

6E/098ALLE

6€/512HL.LE

€0/SicHLLE

6€/02LAdST

L0/08LAdST

85/0CSAdIC

6E/0CEAd LT

S0/02EAd |2

LO/OCEA T

SSZ/0icAdie

§2/012AdLIE

L0/0¢CAd0C

L0/02ZAd0T

S6E/SYEAdYL

S80/SVEAdY L

8S/0VEAdYL

6€/0VEAdYL

SO/0VEAdY L

LO/OVEAdYL

g6€E/L2EAdYL

a50/L2ENdTL
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0
T EEEEEE
|l ]l = | | ] ] §N| ©
S R N N IR NS ) R
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Pos |A| Service Code Description P e B B R B B
1/9 310315032360 KEY-SET ASSY
1/9 310315032620 KEY-SET ASSY
1/9 310315032480 KEY-SET ASSY i
1/9 310315032490 KEY-SET ASSY
1/11 310311001360 WORDMARK PHILIPS ....4 J:
111 310311001370 WORDMARK PHILIPS 1 1 1 1 1 1 1 1 1
111 312222000510 WORDMARK ARISTONA
/M1 312222000520 WORDMARK ARISTONA
111 482245910982 WORDMARK RADIOLA (35MM)
1711 312222000240 WORDMARK RADIOLA  (47MM) 1
1711 482245910983 WORDMARK SCHNEIDER (35MM) S |
111 312222000270 WORDMARK SCHNEIDER (47MM)
112 310315032560 WINDOW ASSY r i
112 310315032830 WINDOW ASSY L
112 310315032420 WINDOW ASSY 1 1 1
112 310315032720 WINDOW ASSY E
112 310315032450 WINDOW ASSY S
112 310315032740 WINDOW ASSY 1 _I
112 310315032750 WINDOW ASSY 1
2 A| 482240210174 BRACKET 14" 2121222212 i 2.1 2
2 A| 482240210159 BRACKET 20,21,25"
4 482249211069 SPRING 1 1 1 1 1 1 1 1 1
40 482240210196 EXTENSION 1 1 1 1 1 1-| 1 1 1
41/2 310315011050 ON/OFF KNOB 20,21,25"
41/3 482249232656 COMPRESSION SPRING a
70 310315093240 BACK-COVER ASSY 1
70 310315093670 BACK-COVER ASSY
70 310315093860 BACK-COVER ASSY
70 310315093220 BACK-COVER ASSY
70 310315092840 BACK-COVER ASSY 1 1 1 1 1 1 1 1 1
70 310315094000 BACK-COVER ASSY L.
70 310315093310 BACK-COVER ASSY |
70/4 310315012030 ON/OFF KNOB 14" 1 1 1 1 1 1 1 1 1
70/4 310315012530 ON/OFF KNOB 14" SILVER
70/4 310315032790 ON/OFF KNOB 14" BLUE
70/5 482249232656 COMPRESSION SPRING 1 1 1 1 1 1 _‘71 i 1 1
54 482250221546 CRT SCREW 14" 414|414 4 4 1. 4| ¢
54 482250214061 CRT SCREW 20,21" I‘
54 482250214071 CRT SCREW 25"
55 482250214062 CABINET SCREW 6| 6]|]6|6|6|6]|61]6]E¢
71 310315012070 COVER (RADIO)
1010 482224030716 LOUDSPEAKER 8R 3W 1 1 1 1 1 1 1 1 1
1010 244126400271 LOUDSPEAKER 8R 6W A
REMOTE CONTROLS
150/3 862266790101 REMOTE CONTROL RT790/101 1 1 1 1 1 1 1 1 1
150/3 862266790201 REMOTE CONTROL RT790/201
150/3 862266791101 REMOTE CONTROL RT791/101 (silver)
150/3 862266795101 REMOTE CONTROL RT795/101
150/3 862266796101 REMOTE CONTROL RT796/101
150/3 862266797101 REMOTE CONTROL RT797/101 (silver) 1
DIRECTION FOR USE
150/15 310316622840 14PV210/01 DA, FI, NO, SV 1
150/11 310316622830 14PV210/01 DE 1
150/17 310316622860 14PV210/01 DE, FR, NL, IT 1 - i
150/18 310316622870 14PV210/01 EL 1
150/16 310316622850 14PV210/01 IT, PT, ES 1
150/11 310316622780 14PV210/07 EN 4 B
150/11 310316622770 14PV210/39 FR 1
150/11 310316623170 14PV210/58 EN, PL, RU, SK, CS, HU 1
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Pos Service Code Description [ e e [ () [ e

150/11 310316624030 14PV210/75 EN, FR, ES 1

150/11 310316624080 14PV210/75S EN, FR, ES 1

150/11 310316623510 14PV320/01 DE 1

150/17 310316623540 14PV320/01 DE, FR, NL, IT 1

150/18 310316623550 14PV320/01 EL 1

150/16 310316623530 14PV320/01 IT, PT, ES 1

150/15 310316623520 14PV320/01DA, FI, NO, SV 1

150/11 310316623500 14PV320/05 EN 1

150/11 310316623610 14PV320/05B EN

150/11 310316623620 14PV320/05S EN

150/11 310316623560 14PV320/39 FR A

150/15 310316623640 14PV320/39B DA, Fi, NO, SV }

150/11 310316623630 14PV320/39B DE I =

150/17 310316623660 14PV320/39B DE, FR, NL, IT

150/18 310316623670 14PV320/39B FR

150/16 310316623650 14PV320/39B IT, PT, ES

150/15 310316623690 14PV320/39S DA, Fi, NO, SV

150/11 310316623680 14PV320/39S DE

150/17 310316623710 14PV320/39S DE, FR, NL, IT

150/18 310316623720 14PV320/39S FR

150/16 310316623700 14PV320/39S IT, SK, ES o]

150/15 310316623980 14PV340/01 DA, FI, NO, SV [—_

150/11 310316623970 14PV340/01 DE

150/17 310316624000 14PV340/01 DE, FR, NL, IT

150/18 310316624010 14PV340/01 EL

150/16 310316623990 14PV340/01 IT, PT, ES

150/11 310316623920 14PV340/05 EN i

150/11 310316624110 14PV340/05S EN

150/11 310316623910 14PV340/39 FR

150/15 310316624130 14PV340/39S DA, Fl, NO, SV

150/11 310316624120 14PV340/39S DE

150/17 310316624150 14PV340/39S DE, FR, NL, IT

150/18 310316624160 14PV340/39S FR ’1

150/16 310316624140 14PV340/39S IT, PT, ES

150/11 310316624020 14PV340/58 EN, PL, SK, CS, HU

150/15 310316623810 20PV220/01 DA, FI, NO, SV

150/11 310316623800 20PV220/01 DE

150/17 310316623830 20PV220/01 DE, FR, NL, IT

150/18 310316623840 20PV220/01 EL

150/16 310316623820 20PV220/01 IT, PT, ES

150/11 310316623870 20PV220/07 EN . :

150/11 310316624040 21PV210/75 EN, FR, ES |

150/11 310316624090 21PV210/75S EN, FR, ES

150/15 310316623460 21PV320/01 DA, FI, NO, SV

150/11 310316623450 21PV320/01 DE

150/17 310316623480 21PV320/01 DE, FR, NL, IT

150/18 310316623490 21PV320/01 EL T

150/16 310316623470 21PV320/01 IT, PT, ES B

150/11 310316623570 21PV320/05 EN

150/11 310316623580 21PV320/39 FR

150/11 310316623900 21PV520/58 EN, PL, RU, SK, CS, HU

150/11 310316624100 25PV720/07 EN

150/15 310316624180 25PV720/39 DA, Fi, NO, S8V

150/11 310316624170 25PV720/39 DE t

150/17 310316624200 25PV720/39 DE, FR, NL, IT e

150/18 310316624210 25PV720/39 FR

150/16 310316624190 25PV720/39 IT, PT, ES

150/11 310316624070 37TR215/03 NL

150/11 310316624060 37TR215/39 FR
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150/11 310316624050 | 37TVB50/39 FR
150/11 310316623930 | 51TR225/03 NL
150/11 310316623890 | 51TR225/39 FR I
150/11 310316623880 | 51TVB60/39 FR [: [
CABLES AND CABLE TREES
8001 310314027360 | FFC 7F. TD1-1965 1 111
8002 310314026880 | CABLE 2F. TD2-1961 1 1111
8003 482232011892 | FFC 6F. TD4-1930 11111
8004 310314027370 | FFC 3F. TD3-1947 111111
8006 310314027040 | CABLE 10F. 1980-1962 111111
8007 310314027050 | CABLE 9F. 1963-1964 11 ]1]1]1
8008 310314027100 | CABLE 10F. 1966-1913 BEEEIEIE
8009 310314027260 | CABLE 3F. 1969-1967 (Stereo) [
8010 310314027070 | CABLE 7F. 1976-1921 (Stereo)
8011 310314027090 | CABLE 5F. 1995-1925
8012 310314027300 | CABLE 6F. 1999-1907 (20,21,25")
8012 310314027080 | CABLE 6F.1999-1907 (14") 11111
8013 310314027250 | CABLE 9F. 1905-1909
8014 310314027190 | CABLE 4F. 1984-1126 (Radio)
8015 310314027180 | CABLE 4F. 1904-1124 (Radio)
8016 |A| 482232111462 | MAINS CORD 1 'BEYER
8016 |A| 482232111461 | MAINS CORD (England version /05) 1 1]
8017 310314027160 | CABLE 11F. 1983-1941
8017 310314027060 | CABLE 6F. 1940-1982 E 11111
8019 310314027270 | CABLE 2F. 1996-Speaker Right e EREEER L EEE
8020 310314027350 | CABLE 2F. 1997-Speaker Left
8021 310314027390 | CABLE 4F. 1950-Deflection
8023 310314027150 | CABLE SHIELDED Tuner1-Tuner2 111
8024 |A| 482230350063 | ANTENNA WIRE FM PIGTAL (Radio)
TUBES AND TUBE RELATED ITEMS 3
1100 |A| 482213111184 | CRT AS9EAKO71X11 (25" Tube)
1100 || 930183400342 | CRT A51EAL155X49 (21" Tube)
1100 |A| 932213646682 | CRT A48JRV90X34 (20" Tube)
1100 932213652682 | CRT A34JLLIOXB3(SAK) (14" Tube) 1 111111
5000 310313826340 | DEGAUSSING COIL 14" 1 111 1]1]1
5000 310313826370 | DEGAUSSING COIL 20/21" il
5000 310313826380 | DEGAUSSING COIL 25"
8000 310314027320 | BRAIDED STRAP ASSY 14 HEEENEE N ERE
8000 310314027330 | BRAIDED STRAP ASSY 20" f
8000 310314027340 | BRAIDED STRAP ASSY 21,25"
DOCUMENTATION ':
9000 310378520000 | SERVICE MANUAL DE BEEEEEE ENERER
9001 310378520010 | SERVICE MANUAL EN 1111 1]1]1
9002 310378520020 | SERVICE MANUAL FR HEEEIEREEEE RN E
9003 310378520030 | SERVICE MANUAL NL ‘N EREHENEE ERE
9004 310378520040 | SERVICE MANUAL IT BEEEEEEEREEERE
9005 310378520050 | SERVICE MANUAL ES 11111111
9010 310378520060 | SERVICE DIAGRAM TVCR99/Delta 1Tt ]1]1
SUB MODULES '
1003 |a| 310319883940 | PCB ASSY MFSWD |
1004 |A| 310319884750 | PCB ASSY DOSCD2
1004 |A| 310319883930 | PCB ASSY DOSCD1
1005 |a| 430330834050 | RADIOMODULE (TUNER ECO 5/01-2B)
1006 |A| 310319884110 | PCB ASSY KB1D b
1006 |A| 310319884120 | PCB ASSY KB2DP 111]1]1
1006 |A| 310319884800 | PCB ASSY KB2DB
1970 |A| 310319884250 | PCB ASSY SFDP1
1970 |A| 310319884770 | PCB ASSY SFDP2 L
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TV-Board (TVBAD), CRT Board, HPAV-Board, Switch Board

MISCELLANEOUS

1001 A 242212802786
1002 A 242212802786
1200 992252000489
1201 482224210462
1301 A 482226511253
1302 A 482207031602
1303 A 482225251185
1304 A 242208610919
1391 A 482225251175
1700 313914715330
1701 482221010841
1702 482224210428
1702 482224270279
1702 482224210429
1703 482224270279
1703 482224210429
1704 482224272586
1704 482224210322
1704 482224281572
1704 482224281301
1705 482224281572
1705 482224281301
1707 482224281737
1707 482224210575
1707 482224281388
1708 482224281436
1708 482224281737
1708 482224272197
1709 482224210307
1710 482224210688
1711 482224210688
1905 482226541391
1931 482226520723
1932 482226520723
1933 482226710774
1934 482226520723
1950 242202516134
1955 A 482225570293
1958 A 482226710922
1961 482232310312
1961 A 310314027460
1961 482232310307
1962 242202510771
1963 482224281099
1964 242202510772
1966 242202510772
1969 482226531215
1978 482226511422
1992 482226511606
1993 482226510481
1995 482226710637
1996 482226531215
1997 482226531215
1998 482226731014
1999 242202508149

MAINS SWITCH

MAINS SWITCH

CRYSTAL 4,43MHZ
CRYSTAL 3,57MHZ

FUSE HOLDER

FUSE T 1,6A

PROT 630mA

PROT 125mA

PROT 2.5A

TUNER UV1316T / Al
TUNER UV1316

FILTER EFC 5,5MHz

FILTER EFC 6MHz

FILTER EFC 6,5MHz

FILTER EFC 6MHz

FILTER EFC 6,5MHz

FILTER TPS 5,5MHz

FILTER TPS 5,5/6,0MHz
FILTER TPS 6,0MHz

FILTER TPS 6,5MHz

FILTER TPS 6,0MHz

FILTER TPS 6,5MHz

OFW G1965M

OFW J1980M

OFW G1961M

OFW K3953M

OFW G1965M

OFW K2955M

OFW G3956M

OFW K9456M

OFW K9456M

CONNECTOR 9 Pins
CONNECTOR 2 Pins
CONNECTOR 2 Pins
CONNECTOR 2 Pins RED
CONNECTOR 2 Pins
CONNECTOR 4 Pins

CRT SOCKET 4454-S (14")
CRT SOCKET 4446-57(20,21,25")
CABLE ASSY AQUADAC-14"
CABLE ASSY AQUADAC-20,21"
CABLE ASSY AQUADAC-25"
CONNECTOR 10 Pins
CRYSTAL 12,000MHZ
CONNECTOR 12 Pins
CONNECTOR 12 Pins
CONNECTOR 3 Pins
SCART SOCKET
CONNECTOR CINCH (Stereo)
CONNECTOR CINCH (Mono)
SOCKET 5 Pins
CONNECTOR 3 Pins
CONNECTOR 3 Pins
HEADPHONES JACK
CONNECTOR 6 Pins

CAPACITORS

21756 482212412265
2177 482212613694
2177 532212232531
2178 482212613694
2178 482212613695
2179 482212613695
2179 482212613694
2186 482212614153
2200 482212610002
2201 482212613836
2202 482212441576
2203 532212232654
2204 202255205428
2205 482212614076

4,7 yF 250V
68 pF 50V
100 pF 50V
68 pF 50V
82 pF 50V
82 pF 50V
68 pF 50V
22 nF 1KV
100 nF 25V

1 pF 16V
2,2 yF 50V
22 nF 50V
18 pF 50V
220 nF 25V

2207 482212233175
2209 202255205428
2210 482212233175
2211 482212613196
2212 482212441643
2213 482212233177
2214 482212233891
2215 482212613695
2216 482212422651
2217 482212421732
2218 482212610002
2219 482212610002
2220 482212610002
2221 482212614076
2222 532212234123
2223 532212232654
2224 532212610511
2225 532212610511
2226 532212234123
2227 532212142386
2228 482212422651
2229 532212610223
2230 532212234123
2231 482212613836
2232 482212233177
2233 482212440769
2234 482212610002
2235 482212610002
2236 482212610002
2237 532212232531
2238 532212234123
2301 482212231175
2302 A 202233000018
2304 482212231175
2305 482212231175
2306 A 482212614088
2309 482212250116
2311 482212412439
2312 482212412415
2313 202231800108
2316 482212613337
2317 482212250116
2319 532212234123
2320 482212610002
2321 482212610002
2323 202002191431
2325 482212613692
2339 482212480061
2340 482212412056
2341 482212231177
2342 482212610002
2343 482212613196
2343 482212233177
2344 532212232331
2345 532212232268
2346 532212232268
2350 482212613337
2351 482212412285
2352 202002191444
2353 202002191496
2355 482212610002
2356 482212231211
2357 482212233175
2358 482212610002
2359 202002191448
2360 482212480061
2361 532212610511
2362 532212610511
2370 4822124800861
2371 482212250116
2372 482212421732
2373 482212610002
2374 482212421732
2383 482212141857
2385 482212421732

A ... Safety component, use only this type

2,2 nF
18 pF
2,2nF
100 nF
100 pF
10 nF
3,3nF
82 pF
1 pF
10 yF
100 nF
100 nF
100 nF
220 nF
1nF
22 nF
1nF
1nF
1nF
100 nF
1 uF
4,7 nF
1nF

1 uF
10 nF
4,7 pF
100 nF
100 nF
100 nF
100 pF
1nF
1nF
470 nF
1nF
1nF
2,2 nF
470 pF
100 pF
220 pF
47 nF
220 pF
470 pF
1nF
100 nF
100 nF
22 uF
47 pF
1000 pF
1000 pF
470 pF
100 nF
100 nF
10 nF
1nF
470 pF
470 pF
220 pF
$2200 pF
3300 pF
100 pF
100 nF
100 pF
2,2 nF
100 nF
220 pF
1000 uF
1nF
1nF
1000 pF
470 pF
10 pyF
100 nF
10 pF
10 nF
10 uF

50V
50V
50V
16V
6V
50V
50V
50V
50V
25V
25V
25V
25V
25V
50V
50V
50v
50V
50V
63V
50V
50V
50V
16V
50v
50V
25V
25V
25V
50v
50V
500V
275V
500V
500V
250V
1KV
400V
400V
250V
1KV
1KV
50V
50V
50V
100V
50v
25v
35V
500V
50v
25V
50V
50V
50v
50V
1KV
16V
16V
160V
50V
500V
50V
50V
160V
25V
50V
50V
25V
1KV
25V
50V
25V
250V
25v



TV-Board (TVBAD), CRT Board, HPAV-Board, Switch Board

2391
2393
2400
2401
2402
2403
2404
2405
2406
2407
2408
2451
2452
2453
2454
2455
2456
2458
2460
2461
2462
2463
2464
2465
2501
2502
2503
2504
2514
2514
2517
2518
2519
2519
2520
2522
2523
2524
2525
2526
2527
2528
2529
2530
2531
2535
2537
2539
2544
2545
2548
2558
2559
2560
2562
2563
2603
2606
2607
2608
2700
2701
2701
2702
2703
2704
2705
2707
2708
2709
2710
271
2712
2713
2714

482212250116
482212441643
482211610056
482211610056
482212613836
532212231863
482212613196
532212231863
482212613836
482212480231
482212421732
482212480231
482212411767
482212613836
482212613836
482212412056
482212610002
482212233177
482212412056
482212412056
482212233177
482212613196
532212234123
532212610223
532212142578
202030890151
482212231175
632212231863
482212412266
202001293595
482212141857
202055890485
202233300173
202233300171
202233300174
202233300169
482212412265
202233300085
482212250116
202233300167
482212441576
532212142386
532212234123
202233300086
202233300168
532212142661
482212440255
482212480061
482212422833
482212422833
482212422833
532212234123
532212234123
532212234123
482212233177
532212142386
482212613836
482212613836
482212613836
482212613836
532212234123
482212233575
532212233861
482212480231
482212233797
482212441643
532212232654
482212610002
482212613692
482212480231
482212233177
482212233177
482212613836
482212421732
482212440769

470 pF
100 pF
VDR
VDR
1pF
330 pF
100 nF
330 pF
1 pF
47 pF
10 pF
47 uF
470 pF
1 uF
1uF
1000 pF
100 nF
10 nF
1000 pF
1000 pF
10 nF
100 nF
1nF
4,7 nF
100 nF
100 nF
1nF
330 pF
47 uF
47 pF
10 nF
680 pF
10 nF
8,2 nF
1nF
33 nF
4,7 uF
390 nF
470 pF
560 nF
2,2 yF
100 nF
1nF
470 nF
680 nF
330 nF
100 pF
1000 pF
10 pF
10 pyF
10 yF
1nF
1nF
1nF
10 nF
100 nF
1uF
1 yF
1 uF
1 pF
1nF
220 pF
120 pF
47 uF
47 nF
100 pF
22 nF
100 nF
47 pF
47 uF
10 nF
10 nF
1uF
10 yF
4,7 uF

1KV
16V
21V
21V
16V
50V
16V
50V
16V
16V
25V
16V
25V
16V
16V
35V
50V
50V
35V
35V
50V
16V
50V
50V
250V
100V
500V
50V
50V
50V
250V
2KV
1KV
1,2KV
1KV
630V
250V
250V
1KV
250V
50V
50V
50V
250V
250V
50V
50V
25V
50V
50V
50V
50V
50V
50V
50V
50V
16V
16V
16V
16V
50V
50V
50V
16V
50V
16V
50V
25V
50V
16V
50V
50V
16V
25V
50V

A ... Safety component, use only this type

2715 482212610002 100 nF 25V
2716 482212613836 1uF 16V
2717 482212440769 4,7 yF 50V
2718 482212613196 100 nF 16V
2719 482212233891 3,3 nF 50V
2720 482212441576 2,2 yF 50V
2721 482212233575 220 pF 50V
2721 532212233861 120 pF 50V
2722 482212411946 22 yF 16V
2723 532212441948 0,47 yF 50V
2725 482212613482 470 nF 16V
2726 532212232448 10 pF 50V
2727 482212481151 22 pF 50V
2728 482212441576 2,2 yF 50V
2729 482212613196 100 nF 16V
2730 482212411946 22 yF 16V
2731 482212610002 100 nF 25V
2732 532212233244 8,2 pF 50V
2733 482212614076 220 nF 25V
2734 482212441576 2,2 yF 50V
2735 482212233177 10 nF 50V
2740 482212480231 47 yF 16V
2741 482212613836 1 pF 16V
2809 482212610002 100 nF 25V
2810 482212613693 56 pF 50V
2811 482212613693 56 pF 50V
2812 482212610002 100 nF 25V
2813 482212610002 100 nF 25V
2814 482212610002 100 nF 25V
2815 482212610002 100 nF 25V
2816 482212610002 100 nF 25V
2820 482212610002 100 nF 25V
2821 482212614076 220 nF 25V
2000 482212481029 100 pF 25V
2901 482212610002 100 nF 25V
2902 482212613836 1 pF 16V
2903 482212613836 1 uF 16V
2904 482212613836 1 pF 16V
2905 482212421732 10 yF 25V
2906 482212421732 10 pF 258V
2907 532212231863 330 pF 50V
2907 532212234123 1nF 50V
2008 482212613836 1pF 16V
2909 532212232268 470 pF 50V
2910 482212614076 220 nF 25V
2911 532212232268 470 pF 50V
2912 482212613836 1pF 16V
2913 532212231863 330 pF 50V
2914 482212614076 220 nF 25V
2915 482212421732 10 yF 25V
2916 482212613836 1 uF 16V
2917 482212613836 1 pyF 16V
2918 482212613836 1uF 16V
2919 482212613836 1 uF 16V
2920 482212610002 100 nF 25V
2921 532212232268 470 pF 50V
2922 532212232268 470 pF 50V
2923 482212613836 1 pF 16V
2924 482212610002 100 nF 25V
2951 482212610002 100 nF 25V
RESISTORS

3169 482205120479 47R 0,1W
3170 482211711139 15K 0,1W
3170 482211711454 820R 0,1W
3170 482205110102 1K 0,1W
3170 482205120681 680R 0,1W
3171 482205120472 47K 0,1wW
3171 482205120562 56K 0,1W
3171 482211710833 10K 0,1W
3172 482211711139 15K 01W
3172 482211711454 820R 0,1W
3172 482205110102 1K 0,1W



TV-Board (TVBAD), CRT Board, HPAV-Board, Switch Board

3173 482211710833
3173 482205120472
3173 482205120562
3174 482205120681
3174 482205120122
3174 482211711454
3174 482205110102
3175 482205120562
3175 482205120472
3175 482211710833
3176 482205120681
3177 482205211152
3179 482205211152
3181 482205211152
3182 319801222230
3183 482205110102
3183 482205120681
3184 482205120479
3186 482205211152
3187 319801222230
3188 482205120681
3188 482205110102
3193 319801222230
3194 482205110102
3194 482205120681
3195 482205120479
3199 A 212010190373
3203 482211711449
3204 482211711139
3205 482205120225
3206 482211652272
3207 482211652235
3208 482205120108
3209 482211713579
3210 482205120105
3211 482205120153
3212 482205120153
3213 482205120104
3216 482205120101
3217 482205120101
3218 482205120334
3219 482211711507
3220 482205120394
3221 482205120101
3222 482205120681
3223 482205120393
3223 482205110102
3224 482205120101
3225 482205011002
3226 482205120472
3227 482205110102
3228 482205120104
3229 482211713579
3230 482205120273
3231 482205110102
3232 482205110102
3233 482211711139
3234 482205110102
3235 482205011002
3236 482205011002
3237 482205120332
3239 482211712708
3242 482205120153
3243 482205120225
3243 482205120106
3244 482205120475
3244 482205120684
3245 482211710965
3247 482205120471
3248 482205120153
3249 482205120681
3250 482211710965
3251 482211711449
3252 482205120108
3253 482211680176

10K
4,7 K
56K
680 R
1,2 K
820 R
1K
56 K
47K
10K
680 R
15K
1,6K
1,5K
22K
1K
680 R
47 R
1,5K
22K
680 R
1K
22K
1K
680 R
47 R
33K
22K
1,56K
22M
330 K
1M
1R
220 K
1M
15K
15K
100 K
100 R
100 R
330 K
6,8 K
390 K
100 R
680 R
39K
1K
100 R

0,1wW
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W

0,1W
0,1W
0,1W

0,1W
0,1W

0,1W
0,1W
0,1W
FUSE
0,1W
0,1W

0,16W
0,16W

0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,16W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,16W
0,16W
0,1W

0,1W

0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W

0,16W

3254 482205120108
3255 482205120108
3256 482205120108
3301 A 482205321335
3302 482211621227
3303 482211683872
3305 212025390255
3306 212266300004
3307 A 482205321335
3308 A 482205321335
3311 319801232230
3314 A 482205211102
3315 A 482205211102
3317 482205120472
3318 212010892641
3319 482205120479
3320 A 482205210479
3322 A 482205210479
3326 319801213370
3326 319801214770
3327 319801213370
3328 212010690607
3330 482205120332
3330 212010892621
3331 482205110102
3334 A 482205321335
3335 A 482205211102
3336 482205120332
3339 482211652175
3341 482205120101
3342 482205120471
3343 482211710834
3344 212010892624
3346 212010893869
3347 212010893872
3347 212010893871
3348 482210111383
3350 319801231010
3355 482205120472
3355 482211711507
3356 482205120472
3356 482211711507
3357 482205120472
3357 482211711507
3358 482205120104
3360 482211652257
3362 482205110102
3363 482205120223
3370 232215621209
3371 482211710833
3372 482205120331
3373 482205120471
3375 482205120471
3380 482211652283
3383 482205120228
3384 482211710833
3385 482211711449
3386 482205120471
3392 482205110102
3393 482205110102
3395 212010892625
3396 212010893867
3397 482205110102
3400 482211710833
3401 482211710833
3402 482205014709
3403 482205014709
3404 482205120474
3405 482205120334
3405 482211710834
3406 482205110102
3407 482205120684
3408 482211710833
3409 482205110102
3410 482211710834

A ... Safety component, use only this type

47 R
470 K
330 K

47 K

1K
680 K
10 K

47 K

470V

PTC

0,1W
0,1W

FUSE
1w
1w
1w

0,1wW

0,16W
0,1W
0,1W
0,1W

3w
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,16W
0,1W
0,1W

0,1W
0,1W
0,1W
0,1W
0,16W

0,1W
0,1W
0,1W
0,1W
0,1W

0,1W
0,1W
0,1W

0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
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3411 482205120474
3412 482205120684
3413 482211710833
3414 482205120759
3415 482211710833
3416 482205120108
3416 482211710833
3417 482205120223
3418 482205014709
3419 482205014709
3420 482211711448
3421 482211711448
3450 482211683864
3451 482205011002
3452 482211683864
3452 482211652238
3453 482205120683
3454 482205120104
3455 482205120101
3456 482211710833
3457 482205011002
3458 482205120101
3460 482205120108
3463 482205110102
3465 482205120471
3467 482211712955
3467 482205120332
3467 482205120472
3468 482211652283
3469 482211652283
3469 482211680176
3470 482211711139
3471 482211711139
3472 482211711507
3473 482211652207
3474 482205011002
3502 212011290136
3503 212010593472
3504 482211712473
3505 482211652256
3506 482211710353
3515 319801214790
3520 482211652191
3522 A 482205211102
3523 A 232220733103
3524 319801232280
3525 482205320334
3525 482205320224
3526 482205120223
3527 482205320334
3527 482205320224
3528 482205120683
3529 482205011002
3530 A 482205210108
3530 A 482205210338
3530 A 482205210478
3531 A 482205210338
3531 A 482205210108
3531 A 482205210478
3532 A 482205211828
3532 A 482205211478
3534 482211683882
3534 482211652291
3534 482211683884
3535 482211652264
3537 A 482205211478
3538 A 482205211108
3540 482205120333
3541 482205110102
3542 482205120683
3543 482211710833
3544 482211711507
3545 482211652244
3546 482205120104
3547 482205120104

470 K
680 K
10K
75 R
10K
1R
10K
2K
47 R
47 R

33R

0,1W
0,1W
0,1W
0,1W
0,1W

0,1W
0,1W

0,1W
0,1W
0,16W
0,16W
0,16W
0,16W
0,1W
0,1W
0,1W
0,1W
0,16W
0,1W

0,1W
0,1W
0,1W
0,1W
0,1W
0,16W
0,16W
0,16W
0,1W
0,1w
0,1W
0,16W
0,16W
7W
3w
5W
0,16W
0,1w
1w
0,16W
FUSE
FUSE
3w

0,1W

0,1W
0,16W

FUSE
FUSE
FUSE
FUSE
FUSE
FUSE
FUSE
0,16W
0,16W
0,16W
0,16W
FUSE
FUSE
0,1W
0,1W
0,1W
0,1W
0,1W
0,16W
0,1W
0,1W

3548
35649
3550
3551
3551
3552
3553
3555
3556
3557
35657
3557
3561
3561
3562
3562
3563
3563
3563
3563
3564
3564
3564
3565
3566
3567
3568
3569
3610
3613
3614
3615
3700
3701
3702
3702
3702
3703
3704
3705
3706
3707
3707
3708
3709
3710
3711
3711
3712
3713
3713
3713
3714
3714
3714
3715
3716
3717
3718
3719
3720
3723
3724
3725
3725
3725
3726
3727
3728
3729
3730
3731
3733
3735
3736

482211710834
482205120104
482211710834
482211713579
482205120474
482205120105
482205110102
482211711503
482211711503
482211710965
482211711383
482205120153
482205011002
482211652228
482211652219
482211652228
532211653564
482211130819
482211681154
482211680176
532211653564
482211130819
482211680176
482211683872
482211683872
482205120153
482211652283
482211683864
482205120104
482205120104
482205120104
482205120104
482211652175
482211652175
482211711504
482211711448
482205120108
482205120472
482205120122
482205120471
482205120471
482205120561
482205120122
482205120333
482205120154
482205120472
482205120561
482211711454
482205120681
482205110102
482205120108
482211711139
482211711504
482211711448
482205120331
482205120471
482211711139
482211711139
482211711448
482211652243
482205120391
482205120683
482205120472
482205120108
482205110102
482211711139
482205011002
482211652219
482205120472
482205120472
482205120273
482205120471
482205120101
482205120562
482205120331

A ... Safety component, use only this type

47 K
100 K
47 K
220 K
470 K
1M
1K
220 R
220 R
18 K
12K
15K
1K
680 R
330 R
680 R
33R
2,7R
22R
1R
33R
2,7R
1R
220 R
220 R
15K
4,7K
10K
100 K
100 K
100 K
100 K
100 R
100 R
270 R
180 R
1R
47K
12K
470 R
470 R
560 R
12K
33K
150 K
47K
560 R
820 R
680 R
1K
1R
15K
270 R
180 R
330 R
470 R
15K
15K
180 R
15K
390 R
68 K
47K
1R
1K
1,5K
1K
330 R
47K
47K
27K
470 R
100 R
56 K
330 R

0,1W
0,1W
0,1wW
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1wW
0,1wW
0,1W
0,16W
0,16W
0,16W
0,16W

0,16W
0,16W

0,16W
0,16W
0,16W
0,1W
0,16W
0,16W
0,1W
0,1W
0,1W
0,1W
0,16W
0,16W
0,1W
0,1W

0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W

0,1wW
0,1W
0,1W
0,1W
01w
0,1wW
0,1w
0,1W
0,16W
0,1wW
0,1W
0,1W

0,1W
0,1W
0,16W
0,16W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1wW
0,1w

-~

—,
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3737
3738
3740
3741
3742
3743
3744
3745
3801
3802
3803
3804
3805
3807
3808
3809
3810
3814
3815
3816
3818
3819
3820
3821
3822
3823
3825
3826
3827
3828
3829
3831
3832
3834
3835
3836
3837
3838
3839
3841
3843
3844
3845
3846
3847
3849
3850
3851
3852
3853
3858
3859
3860
3861
3864
3900
3901
3902
3903
3904
3905
3906
3907
3908
3909
3911
3912
3913
3914
3915
3916
3917
3918
3919
3920

482211710965
482211710965
482205120472
482205120472
482205120394
482205110102
482205120681
482205120471
482211710834
482205110102
482205120472
482211710833
482211711449
482211652175
482205120472
482205120101
482211683864
482211652175
482205120101
482205011002
482211652175
482205120101
482211710833
482205011002
482211710834
482205120332
482211710834
482211710833
482211652234
482211652175
482211710834
482205011002
482211652234
482205011002
482205011002
482205120104
482211683864
482205110102
482211683883
482211652234
482211710834
482211652234
482211711139
482211710834
482211652175
482211711454
212010893467
212010892604
212010892604
212010892604
482211710833
482211710834
482211652234
482211683864
482211683864
482205110102
482211710833
482211711503
482205120472
482211711507
482205120759
482211683868
482211713579
482211711139
482211652206
482205120759
482205120472
482205120759
482205120822
482205120759
482205120759
482211711449
482211713579
482205120334
482205120471

18 K
18 K
4,7 K
4,7K
390 K

1K
680 R
470 R
47 K

1K
47K
10K
22K
100 R
47K
100 R
10K
100 R
100 R

1K
100 R
100 R
10K

1K
47 K
33K
47 K
10K
100 K
100 R
47 K

1K
100 K

1K

1K
100 K
10K

1K
470 R
100 K
47K
100 K
15K
47 K
100 R
820 R
24 K
82 R
82 R
82 R
10K
47 K
100 K
10K
10K

1K
10K
220 R
4,7 K
68K
75 R
150 R
220 K
15K
120 R
75R
4,7K
75 R
8,2 K
75 R
75 R
22K
220K
330 K
470 R

0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1wW
0,1W
0,1W
0,1W
0,1W
0,16W
0,1W
0,1W
0,16W
0,16W
0,1W
0,16W
0,16W
0,1W
0,1W
0,16W
0,1W
0,1W
0,1W
0,1W
0,16W
0,16W
0,1W
0,16W
0,16W
0,16W
0,16W
0,1W
0,16W
0,1W
0,16W
0,16W
0,1W
0,16W
0,1W
0,1wW
0,16W
0,1W

0,1W
0,1W
0,16W
0,16W
0,16W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,16W
0,1W
0,1W
0,16W
0,1W
0,1W
0,1W
0,1W
0,1W
01w
0,1W
0,1W
0,1W
0,1W

A ... Safety component, use only this type

3921 482205120101 100R 0,1W
3922 482211710833 10K 0,1W
3922 482205110102 1K 0,1W
3923 482211710834 47 K 0,1W
3924 482205120472 47K 0,1W
3925 482205120474 470K 0,1W
3925 482211710834 47K 0,1W
3926 482205120684 680K 0,1W
3927 482211710833 10K 0,1W
3928 482205120334 330K 0,1W
3929 482205110102 1K 0,1W
3930 482205120101 100 R 0,1W
3931 482211710834 47K 0,1W
3932 482205120684 680 K 0,1W
3933 482205120472 47K 0,1W
3934 482211710834 47K 0,1W
3935 482205120108 1R

3936 482205120104 100 K 0,1W
3937 482205120104 100K 0,1W
3938 482205120104 100K 0,1W
3939 482205120472 47K 0,1W
3940 482205120334 330K 0,1W
3941 482205120684 680 K 0,1W
3942 482211711448 180 R 0,1W
3943 482211711448 180 R 0,1W
3945 482205120331 330R 0,1W
3946 482211711504 270 R 0,1W
3947 A 482205210478 4,7R FUSE
3951 482211711503 220R 0,1W
3952 482211711503 220R 0,1W
CHIP JUMPER

4195 482205120008 CHIP JUMPER
4196 482205120008 CHIP JUMPER
4197 482205120008 CHIP JUMPER
4200 482205120008 CHIP JUMPER
4201 482205120008 CHIP JUMPER
4202 482205120008 CHIP JUMPER
4228 482205120008 CHIP JUMPER
4229 482205120008 CHIP JUMPER
4230 482205120008 CHIP JUMPER
4240 482205120008 CHIP JUMPER
4241 482205120008 CHIP JUMPER
4242 482205120008 CHIP JUMPER
4321 482205120008 CHIP JUMPER
4359 482205120008 CHIP JUMPER
4402 482205120008 CHIP JUMPER
4410 482205120008 CHIP JUMPER
4444 482205120008 CHIP JUMPER
4450 482205120008 CHIP JUMPER
4451 482205120008 CHIP JUMPER
4452 482205120008 CHIP JUMPER
4453 482205120008 CHIP JUMPER
4454 482205120008 CHIP JUMPER
4455 482205120008 CHIP JUMPER
4457 482205120008 CHIP JUMPER
4556 482205120008 CHIP JUMPER
4600 482205120008 CHIP JUMPER
4601 482205120008 CHIP JUMPER
4621 482205120008 CHIP JUMPER
4622 482205120008 CHIP JUMPER
4700 482205120008 CHIP JUMPER
4701 482205120008 CHIP JUMPER
4702 482205120008 CHIP JUMPER
4704 482205120008 CHIP JUMPER
4707 482205120008 CHIP JUMPER
4711 482205120008 CHIP JUMPER
4723 482205120008 CHIP JUMPER
4724 482205120008 CHIP JUMPER
4726 482205120008 CHIP JUMPER
4727 482205120008 CHIP JUMPER
4728 482205120008 CHIP JUMPER
4800 482205120008 CHIP JUMPER
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4801 482205120008 CHIP JUMPER
4802 482205120008 CHIP JUMPER
4803 482205120008 CHIP JUMPER

4821 482205120008 CHIP JUMPER
4822 482205120008 CHIP JUMPER

4823 482205120008 CHIP JUMPER
4824 482205120008 CHIP JUMPER
4825 482205120008 CHIP JUMPER

4901 482205120008 CHIP JUMPER
4902 482205120008 CHIP JUMPER
4906 482205120008 CHIP JUMPER
4907 482205120008 CHIP JUMPER

4912 482205120008 CHIP JUMPER

4920 482205120008 CHIP JUMPER

4922 482205120008 CHIP JUMPER
4923 482205120008 CHIP JUMPER
4924 482205120008 CHIP JUMPER
4929 482205120008 CHIP JUMPER
4935 482205120008 CHIP JUMPER

4939 482205120008 CHIP JUMPER
4956 482205120008 CHIP JUMPER
4957 482205120008 CHIP JUMPER
COILS

5190 482215771519 47uH

5190 482215771736 10pH

5200 482215771206 COIL BLM21

5201 482215771206 COIL BLM21

5202 482215771206 COIL BLM21

5203 482215771206 COIL BLM21

5204 482215771206 COIL BLM21

5205 482215771206 COIL BLM21

5301 A 482215711138 29mF

5302 242253594637 4,7uH

5303 242253594637 4,7uH

5304 482215711737 22pH

5305 482215711737 22pH

5312 482252610704 BEAD 100MHz

5313 482252610704 BEAD 100MHz

5330 820310791470 MAINS TRANSF. 14,20,21"
5330 A 820310791380 MAINS TRANSF. 25"
5340 482215771736 10pH

5350 482252610704 BEAD 100MHz

5351 482252610704 BEAD 100MHz

5360 482215771736 10pH

5370 482215751462 10pH

5380 482252610704 BEAD 100MHz

5500 482214621116 LINE DRIVER TRAFO 14,20,21"
5501 482214240353 LINE DRIVER TRAFO 25"
5602 482215771519 47uH

5518 482215711213 22puH

5518 482215771519 47uH

5519 A 312813820890 LINE TRANSFORMER 14,20,21"
5520 A 242253102341 LINE TRANSFORMER 25"
5622 482215650108 LINEARITY CORR.COIL
5525 482214010509 BRIDGE COIL

5526 482215810728 ENS TRANSFO
5700 482215711231 1pH

5701 482215770877 0,256puH

5703 482215711525 6,8uH

5704 482215710972 15pH

5704 482215711706 10pH

5705 482215711525 6,8uH

5706 482215711525 6,8uH

5707 482215770877 0,256pH

5708 482215711525 6,8uH

5712 482215710972 15pH

5801 482215771206 COIL BLM21

5802 482215771206 COIL BLM21

5803 482215771206 COIL BLM21

DIODES

6175 482213034382 BZX79-C8V2
6176 482213030842 BAV21

6178 482213030842 BAV21

6180 482213030842 BAV21

6183 482213083757 BAS216
6184 482213083757 BAS216
6185 482213083757 BAS216
6190 482213034142 BZX79-C33
6191 482213034142 BZX79-C33
6200 482213083757 BAS216
6201 482213030621 1N4148
6202 482213030621 1N4148
6203 482213083757 BAS216
6205 482213083757 BAS216
6220 482213083757 BAS216
6221 482213030842 BAV21

6234 482213031983 BAT85

6235 482213031983 BAT85

6236 482213031983 BAT85

6301 482213031083 1N5062

6302 482213031083 1N5062
6303 482213031083 1N5062
6304 482213031083 1N5062
6314 932212671673 BYT42M
6322 933428540673 BAV21

6325 482213031878 1N4003
6326 482213031878 1N4003
6340 482213011584 BYW98-200C1
6341 482213061219 BZX79-C10
6341 482213034197 BZX79-C12
6342 482213010871 SBYV27-200
6350 482213041602 BYW 95C/20
6351 932212671673 BYT42M
6355 933851840133 BZX79-F33
6356 932212671673 BYT42M
6357 482213083757 BAS216
6358 482213020294 THYRISTOR X0203MA
6370 932212671673 BYT42M
6372 933414680133 BZX79-C2Vv4
6373 532213031504 BZX79-F3V3
6374 482213083757 BAS216
6376 482213030842 BAV21

6377 482213030842 BAV21

6378 482213030842 BAV21

6381 482213030842 BAV21

6382 482213034278 BZX79-C6V8
6385 482213034173 BZX79-F5v6
6387 482213010654 BAT254
6390 932212868682 SB360

6391 482213011584 BYW98-200C1
6392 482213061219 BZX79-C10
6402 482213034278 BZX79-C6V8
6403 482213034278 BZX79-C6V8
6404 482213034278 BZX79-C6V8
6405 482213034278 BZX79-C6V8
6406 482213034278 BZX79-C6V8
6407 482213034278 BZX79-C6V8
6450 482213083757 BAS216
6451 482213083757 BAS216
6520 482213032896 BYD33M A
6521 933621580112 BY228/20
6522 482213041602 BYW 95C/20
6523 482213042488 BYD33D
6524 482213042488 BYD33D
6526 482213034278 BZX79-C6V8
6528 482213034142 BZX79-C33
65632 482213042606 BYD33J
6537 482213042488 BYD33D
6538 482213042488 BYD33D
6540 482213030842 BAV21

6541 482213034441 BZX79-C22
6542 482213034441 BZX79-C22
6543 482213034379 BZX79-C27

A ... Safety component, use only this type
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6544 482213030842
6545 482213034278
6547 482213030842
6548 482213083757
6549 482213034441
6550 482213034142
6551 482213083757
6568 482213034441
6700 482213010414
6701 482213010414
6702 482213010414
6705 482213010414
6706 482213010414
6707 482213010414
6900 482213034197
6901 482213034197
6902 482213034197
6903 482213034197
6904 482213034197
6905 482213034197
6906 482213034197
6907 482213030621
6908 482213030621
6909 482213034197
6910 482213034197
6911 482213034197
6912 482213034197
6913 482213030621

BAV21
BZX79-C6V8
BAV21
BAS216
BZX79-C22
BZX79-C33
BAS216
BZX79-C22
BA792
BA792
BA792
BA792
BA792
BA792
BZX79-C12
BZX79-C12
BZX79-C12
BZX79-C12
BZX79-C12
BZX79-C12
BZX79-C12
1N4148
1N4148
BZX79-C12
BZX79-C12
BZX79-C12
BZX79-C12
1N4148

TRANSISTORS & IC’s

7180 933259350126
7181 933259350126
7182 933259350126
7183 933259350126
7184 933259350126
7185 933259350126
7186 933259360126
7187 933259360126
7188 933259360126
7201 532213060508
7204 482220973852
7205 935262021112
7205 935262022112
7205 482220916775
7205 482220917221
7206 482213060511
7208 482220973852
7209 532213060508
7210 532213060508
7211 532213060508
7212 482220960792
7215 482220973852
7219 482213060511
7300 932213693687
7310 932213656682
7340 A 932212719682
7341 482220981397
7355 933259350126
7358 482213060511
7370 933650090126
7371 482213060511
7375 482220933665
7381 933650090126
7382 482213060511
7391 482213060838
7392 482220981397
7393 532213060508
7400 482213060511
7401 482213060511
7450 932212839667
7450 932212840667
7451 482213060511
7452 532213060508

BF422

BF422

BF422

BF422

BF422

BF422

BF423

BF423

BF423
BC857B
PMBT2369
TDA8840/N2/S1
TDA8841/N2/S1
TDAB8842/N2/S1
TDAB8844/N2/S1
BC847B
PMBT2369
BC8578B
BC8578
BC857B
74HC4053D
PMBT2369
BC847B

FET POW 2SK2750
MC44608P75
OPT CP TCET1101G
TL431CZ-AP
BF422
BC847B
BC557C
BC847B
L78M08CV
BC557C
BC847B
28K2232
TL431CZ-AP
BC857B
BC8478B
BC847B
TDA7495
TDA7494
BC847B
BC857B

7501
7520
7521
7543
7547
7555
7556
7651
7701
7702
7704
7705
7706
7709
7710
7711
7712
7713
7714
7715
7716
7720
7800
7801
7802
7803
7804
7806
7807
7808
7900
7901
7902
7903
7904
7905
7906
7907
7908
7909

482213041752
482213063569
482213011575
482213060511
532213060508
935262202112
935262194112
532220911102
933372960653
482213060511
532213060508
482220931555
482213060511
482213063732
482213063732
482213060511
482213063732
482213063732
482213063732
482213063732
482213063732
935260611118
482220973852
482220916908
482213063732
482213063732
935263640112
482213040959
482213063732
482213063732
532213060508
482213060511
482213060511
532213060508
532220911102
532213060508
532213042755
532213042755
482213060511
532213042755

A ... Safety component, use only this type

MPSA43
BU1508DX
BUT11APX L
BC847B
BC857B
TDAB356/N6
TDA8350Q/N6
HEF4052BT
HEF4053BT
BC847B
BC857B
TDA9830/V1
BC847B
PDTC124ET
PDTC124ET
BC847B
PDTC124ET
PDTC124ET
PDTC124ET
PDTC124ET
PDTC124ET
TDAS818T/V1
PMBT2369
M24C01-MN6
PDTC124ET
PDTC124ET
SAA5562PS
TRANS BC547B
PDTC124ET
PDTC124ET
BC857B
BC847B
BC847B
BC857B
HEF4052BT
BC857B
BC847C
BC847C
BC847B
BC847C
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MISCELLANEOUS

0007 482225610195
0008 482225610196
0020 310315012050
0021 482225610197
0022 310315012050
0030 482225610198
0031 482225610198
0032 482225610359
0033 482225610359
0034 482225610359
0040 482225541366
0041 482225541366
0042 482225541366
0043 310315012060
1000 - 482224210695
1151 A 482225251187
1152 A 482225251187
1153 A 482225251187
1300 482224281436
1301 482221010773
1302 482224210307
1302 482224210575
1302 482224281388
1302 482224272197
1304 482224272586
1304 482224281572
1304 482224281301
1305 482224210688
1305 482224210306
1306 482224210428
1306 482224270279
1306 482224210429
1307 482224270279
1307 482224210429
1670 482224210434
1801 482227711521
1803 482227711521
1900 482227613732
1901 482227613732
1902 482227613732
1903 482227613732
1904 482227613732
1905 482227613732
1906 482227613732
1907 242202508149
1908 482227613732
1909 482227613732
1910 482227613732
1911 482226710364
1912 482226741199
1913 242202510772
1931 482224210956
1946 482226710366
1947 482226710957
1948 482226741062
1961 532226890415
1963 242202510772
1965 482226710953
1967 482226531215
1970 482224270938
1980 242202510771
1981 482226710958
1982 242202508149
1983 242202510655
1984 242202509406

TACHO HOLDER
TACHO HOLDER
SENSORHOLDER
SENSOR HOLDER DECK
SENSOR HOLDER
DISTANCE HOLDER
DISTANCE HOLDER
DISTANCE HOLDER MOBO
DISTANCE HOLDER MOBO
DISTANCE HOLDER MOBO
LED-SOCKET
LED-SOCKET
LED-SOCKET
IR-HOLDER
CRYSTAL 4,43MHZ
FUSE 500mA

FUSE 500mA

FUSE 500mA

OFW K3953M
TUNER UV1316

OFW G3956M

OFW J1980M

OFW G1961M

OFW K2955M
FILTER TPS 5,5MHz
FILTER TPS 6,0MHz
FILTER TPS 6,5MHz
OFW K9456M

OFW K9463M
FILTER EFC 5,5MHz
FILTER EFC 6MHz
FILTER EFC 6,5MHz
FILTER EFC 6MHz
FILTER EFC 6,5MHz
CRYSTAL 18,43MHz
SWITCH ASSY
SWITCH ASSY
SWITCH BUTTON
SWITCH BUTTON
SWITCH BUTTON
SWITCH BUTTON
SWITCH BUTTON
SWITCH BUTTON
SWITCH BUTTON
CONNECTOR 6 Pins
SWITCH BUTTON
SWITCH BUTTON
SWITCH BUTTON
CONNECTOR 9 Pins
CONNECTOR 5 Pins
CONBMV12P M 2.00 PHB
CRYSTAL 20MHz
CAPSTAN-CONNECT.
CONNECTOR 3 Pins
CONNECTOR 6 Pins
CONNECTOR 2 Pins
CONNECTOR 12 Pins
CONNECTOR 7 Pins
CONNECTOR 3 Pins
CRYSTAL 32,768KHz
CONNECTOR 10 Pins
CONNECTOR 5 Pins
CONNECTOR 6 Pins
CONNECTOR 11 Pins
CONNECTOR 4 Pins

CAPACITORS

2000 482212610002
2001 482212613836
2002 482212233177
2003 482212233177

100 nF 25V
1 uF 16V
10 nF 50V
10 nF 50V

2004
2005
2006
2008
2009
2010
2011
2012
2013
2014
2015
2016
2017
2018
2019
2020
2021
2022
2023
2024
2025
2026
2027
2028
2029
2030
2031
2032
2033
2034
2035
2036
2037
2041
2042
2043
2044
2045
2046
2048
2050
2051
2052
2053
2054
2055
2056
2057
2058
2059
2060
2061
2062
2070
2071
2072
2073
2074
2075
2076
2077
2078
2079
2080
2082
2083
2084
2085
2086
2087
2088
2089
2090
2091
2092

482212233177
482212610002
482212412052
482212613836
482212613836
482212233177
482212233177
482212422651
482212233177
482212610002
482212613751
532212232654
482212610002
482212233177
532212231873
482212613196
482212422651
482212421732
482212480854
482212480231
482212233177
482212610002
482212421732
482212613196
482212610002
482212411946
482212233177
482212613196
482212613196
482212422651
482212440769
482212610002
482212613836
482212411946
482212233177
482212233177
532212232658
482212613222
482212614124
482212233177
482212613196
4822124120562
482212613695
482212610002
532212232966
482212610002
532212232658
482212422726
482212233177
482212233177
482212613691
482212233575
482212480483
482212233177
532212233538
482212233177
482212610002
482212614124
482212613196
482212613695
482212233177
482212613196
482212422726
532212232531
482212233177
482212233177
482212233177
482212421732
482212613482
532212610184
482212613836
532212232654
482212233575
532212232531
482212233177

A ... Safety component, use only this type

10 nF
100 nF
220 pF

1 yF
1 uF
10 nF
10 nF
1 yF

10 nF
100 nF

47 nF

22 nF
100 nF

10 nF
2,7 pF
100 nF

1 puF

10 yF

1 uF

47 uF

10 nF
100 nF

10 yF
100 nF
100 nF

22 yF

10 nF
100 nF
100 nF

1yF

47 uF
100 nF

1pF

22 uF

10 nF

10 nF

22 pF
390 pF
220 pF

10 nF
100 nF
220 pF

82 pF
100 nF

39 pF
100 nF

22 pF
100 pF

10 nF

10 nF

27 pF
220 pF

47 puF

10 nF
150 pF

10 nF
100 nF
220 pF
100 nF

82 pF

10 nF
100 nF
100 pF
100 pF

10 nF

10 nF

10 nF

10 pF
470 nF
680 pF

1uF

22 nF
220 pF
100 pF

10 nF

50V
25V
6,3V
16V
16V
50V
50V
50V
50V
25V
25V
50V
25V
50V
50V
16V
50V
25V
50V
16V
50V
25V
25V
16V
25V
16V
50V
16V
16V
50V
50V
25V
16V
16V
50V
50V
50V
50V
50V
50V
16V
6,3V
50V
25V
50V
25V
50V
16V
50V
50V
50V
50V
6,3V
50V
50V
50V
25V
50V
16V
50V
50V
16V
16V
50V
50V
50V
50V
25V
16V
50V
16V
50V
50V
50V
50V
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2100
2101
2102
2103
2104
2105
2106
2107
2108
2109
2110
211
2112
2113
2114
2115
2116
2117
2118
2150
2154
2160
2161
2305
2306
2307
2308
2309
2310
2311
2312
2313
2314
2315
2316
2317
2318
2319
2320
2321
2322
2323
2324
2325
2461
2462
2463
2471
2472
2473
2474
2475
2476
2477
2478
2479
2480
2482
2483
2484
2485
2486
2487
2489
2490
2491
2492
2493
2494
2495
2496
2497
2501
2600
2601

482212233177
532212232268
482212233177
482212233177
482212614076
482212422726
532212232531
532212232654
532212232659
482212233177
482212233177
482212233177
482212233177
482212233177
482212233177
482212233177
482212233177
482212233177
482212233177
482212480231
482212421732
202001293691
482212422726
482212421732
482212480231
482212233177
482212421732
532212441379
532212232268
482212610002
482212614076
482212610002
482212614319
482212610002
482212233575
532212233861
482212233797
532212234123
482212422652
482212480483
532212232654
482212411946
482212233177
482212481151
532212610223
482212480791
482212233177
482212480231
482212422726
532212610223
482212233175
482212480231
482212612105
482212610002
482212233177
482212233177
482212422726
482212610002
532212232654
482212480854
482212480854
482212480854
482212610002
482212422263
482212610002
532212232531
532212232654
482212233177
482212610002
482212233797
532212232654
482212233177
482212480231
482212610002
482212411946

10 nF
470 pF
10 nF
10 nF
220 nF
100 pF
100 pF
22 nF
33 pF
10 nF
10 nF
10 nF
10 nF
10 nF
10 nF
10 nF
10 nF
10 nF
10 nF
47 uF
10 yF
220 pF
100 pF
10 pF
47 pyF
10 nF
10 yF
2,2 pF
470 pF
100 nF
220 nF
100 nF
8,2 pF
100 nF
220 pF
120 pF
47 nF
1nF
2,2 yF
47 uF
22 nF
22 uF
10 nF
22 yF
4,7 nF
470 pF
10 nF
47 uF
100 pyF
4,7 nF
2,2 nF
47 yF
33 nF
100 nF
10 nF
10 nF
100 pF
100 nF
22 nF
1uF

1 uF

1 uF
100 nF
220 pF
100 nF
100 pF
22 nF
10 nF
100 nF
47 nF
22 nF
10 nF
47 uF
100 nF
22 pF

50V
50V
50v
50v
25V
16V
50v
50V
50V
50V
50V
50V
50v
50V
50V
50V
50V
50V
50v
16V
25V
16V
6V
25V
16V
50V
25V
50V
50V
25V
25V
25V
50V
25V
50V
50V
50V
50V
50v
6,3V
50v
16V
50V
50V
50V
16V
50v
16V
16V
50V
50V
16V
50V
25V
50V
50V
16V
25V
50V
50v
50v
50V
25V
25V
25V
50v
50V
50V
25V
50V
50V
50V
16V
25V
16V

2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2622
2624
2625
2626
2627
2628
2629
2630
2631
2632
2633
2634
2636
2637
2640
2641
2642
2643
2644
2646
2647
2648
2649
2650
2651
2652
2653
2654
2655
2656
2658
2659
2660
2661
2662
2663
2664
2666
2667
2670
2671
2673
2674
2675
2676
2677
2678
2679
2680
2681
2682
2683
2685
2690
2691

482212480231
482212421732
482212612105
482212233797
482212612105
482212612105
482212613836
482212610002
482212480231
482212613836
482212610002
482212233177
482212480231
482212421732
482212233175
482212613836
482212610002
482212614127
482212233177
532212232268
482212613188
532212610511
5632212610511
482212480231
532212610511
482212421732
482212613751
482212143873
482212610002
482212610002
482212422726
482212422726
532212610223
482212233177
482212480231
482212610002
482212422726
532212232654
482212422652
482212613196
482212480231
482212421732
532212231866
482212421732
482212480231
482212421732
532212231866
482212421732
482212422652
482212422652
482212614076
482212614076
482212614076
482212614076
482212614076
482212614076
482212614076
482212233177
482212610002
482212421732
482212233177
482212421732
482212610002
482212233177
482212421732
482212233177
482212421732
482212233177
482212440769
532212232286
532212232286
482212233177
482212421732
532212234123
482212422651

47 uF
10 uF
33 nF
47 nF
33 nF
33 nF
1 yF
100 nF
47 uF
1 yF
100 nF
10 nF
47 pF
10 pF
2,2nF
1 pF
100 nF
39 nF
10 nF
470 pF
15 nF
1nF
1nF
47 uF
1nF
10 pF
47 nF
27 nF
100 nF
100 nF
100 pyF
100 pF
4,7 nF
10 nF
47 uF
100 nF
100 uF
22 nF
2,2 yF
100 nF
47 uF
10 pF
6,8 nF
10 pF
47 yF
10 uF
6,8 nF
10 pF
2,2 yF
2,2 yF
220 nF
220 nF
220 nF
220 nF
220 nF
220 nF
220 nF
10 nF
100 nF
10 pF
10 nF
10 uF
100 nF
10 nF
10 pF
10 nF
10 yF
10 nF
4,7 uF
3,3 pF
3,3 pF
10 nF
10 uF
1nF
1uF

16V
25V
50V
50V
50V
50V
16V
25V
16V
16V
25V
50v
16V
25V
50v
16V
25V
50V
50V
50V
50V
50V
50V
16V
50V
25V
25V
50V
25V
25V
16V
16V
50V
50V
16V
25V
16V
50V
50V
16V
16V
25v
50V
25V
16V
25V
50V
25V
50V
50V
25V
25V
25V
25V
25V
25V
25V
50v
25V
25V
50V
25V
25V
50V
25V
50V
25V
50V
50V
50V
50V
50V
25V
50V
50V
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2692 482212613693 56 pF 50V 3076
2693 482212613693 56 pF 50V 3077
2800 482212422263 220 yF 25V 3078
2802 482212610002 100 nF 25V 3079
2805 482212480231 47 yF 16V 3080
2808 482212233575 220 pF 50V 3081
2900 482212233177 10 nF 50V 3082
2902 482212411946 22 yF 16V 3083
2903 482212613836 1 uF 16V 3084
2904 482212613691 27 pF 50V 3085
2905 482212610002 100 nF 25V 3086
2906 482212613691 27 pF 50V 3087
2907 532212232659 33 pF 50V 3088
2908 482212613196 100 nF 16V 3089
2909 482212233177 10 nF 50V 3090
2910 482212480231 47 yF 16V 3091
2960 482212613482 470 nF 16V 3092
2961 482212610002 100 nF 25V 3093
2962 482212610002 100 nF 25V 3094
2963 482212612105 33 nF 50V 3095
2964 482212233175 2,2 nF 50V 3096
2970 482212440181 1000 pF 6,3V 3100
2971 482212411968 220 mF 5,5V 3101
2972 482212613691 27 pF 50V 3102
2973 482212233177 10 nF 50V 3103
2975 482212233177 10 nF 50V 3105
2991 482212233172 390 pF 50V 3106
2993 482212233172 390 pF 50V 3107
2994 482212440181 1000 pF 6,3V 3108
2995 202001292782 10 yF 16V 3109

3110

3110
RESISTORS 3110

3111
3002 482205120182 18K 0,1W 3112
3003 482211711449 22K 0,1wW 3150
3008 482205120822 82K 0,1W 3151
3009 482205011002 1K 0,16W 3152
3010 482205120562 56K 01W 3153
3011 482211710834 47 K 0,1W 3154
3012 482205120105 1M 0,1W 3155
3013 482211652175 100R  0,16W 3156
3014 482205011002 1K 016W 3157
3016 482211683884 47K 0,16W 3158
3017 482211683882 39K 0,16W 3159
3018 212010892619 22K 3161
3019 482211711504 270R 0,1W 3162
3020 482211710833 10K 01W 3163
3020 482205120153 15K 0,1W 3164
3021 482205120334 330K 0,1W 3166
3022 212010892614 680 R 3300
3023 212010893465 13K 3301
3025 482205120471 470R 0,1W 3302
3026 482211652175 100R  0,16W 3303
3027 212010892624 47K 3304
3028 482205120471 470R 0,1W 3305
3029 482211652175 100R  0,16W 3306
3030 482211652228 680 R 0,16W 3307
3031 482205110102 1K 01W 3308
3032 482211711449 22K 0,1W 3309
3033 482211652228 680 R 0,16W 3310
3034 482211711449 22K O0,1W 3311
3035 482205120681 680 R O0,1W 3312
3036 482211711449 22K 0,1W 3313
3037 482211683883 470 R 0,16W 3314
3038 482211711449 22K 0,1W 3314
3039 482205011002 1K 0,16W 3315
3040 482205120479 7R 01W 3316
3041 482211652175 100R  0,16W 3318
3070 482211683884 47K 0,16W 3319
3071 482211711139 15K 0,1W 3320
3072 482205120822 82K O01W 3321
3073 482211710833 10K 0,1W 3322
3074 482211683933 15 K 3323
3075 482205120101 100R  0,1W 3325

482211710965
482205110102
482205120122
482205011002
482211711449
482211683884
482211710833
482205011002
482205120223
482211710833
482210012158
482205120273
482211712955
482210130874
482205120392
482205120822
482211711139
482211711383
482205120104
482205120333
482211652276
482205120562
482205120472
482205120681
482211683933
482205110102
482205022202
482205120331
482211710833
482211713579
482211712342
212010892629
482211712024
482205120331
482211652175
482211652176
482211652176
482205120122
482211711503
482211712955
482205120471
482205120101
482205120561
482211711383
482205120101
482211710833
482211710833
482211683864
482211652195
482211683884
482211652228
482211652219
482211652289
482205120333
482205120154
482211710965
482205120472
482210012158
482205120101
482211710965
482205120471
482205120332
482205120471
482211711503
482211711504
482205120331
482205110102
482205120472
482205120332
482205120101
482205120101
482205120472
482205120472
482211652263
482205120472

A ... Safety component, use only this type

100 K

56K
4,7 K
680 R
15K

22K
330 R
10 K
220 K
18 K
22K
27K
330 R
100 R
10R
10 R
12K
220 R
27K
470 R
100 R
560 R
12K
100 R
10K
10K
10K
47 R
47 K
680 R
330 R
56 K
33K
150 K
18 K
4,7 K
22 K
100 R
18 K
470 R
3,3 K
470 R
220 R
270 R
330 R
1K
47 K
3,3K
100 R
100 R
47K
47 K
27K
47K

0,1W
0,1W
0,1W
0,16W
0,1W
0,16W
0,1W
0,16W
0,1W
0,1W

0,1W
0,1W

0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,16W
0,1W
0,1W
0,1W

0,1W

0,1W
0,1W
0,1wW

0,1wW
0,16W
0,16W
0,16W
0,1W
0,1W
0,1W
0,1W
0,1W
01w
0,1W
0,1W
0,1W
0,1W
0,16W
0,16W
0,16W
0,16W
0,16W
0,16W
0,1W
0,1W
0,1wW
0,1W

0,1W
0,1wW
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,16W
0,1W
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3450 A 482205210228

3451
3452
3453
3454
3455
3456
3457
3458
3459
3460
3461
3462
3463
3464
3465
3466
3467
3468
3469
3470
3471
3472
3473
3474
3475
3476
3477
3501
3502
3503
3504
3505
3506
3507
3508
3509
3510
3511
3600
3601
3602
3603
3604
3606
3607
3608
3609
3610
3610
3611
3612
3613
3614
3615
3616
3616
3617
3618
3619
3620
3621
3622
3623
3624
3625
3626
3627
3628
3629
3630
3631
3632
3633
3634

482205120223
482205120471
482211683872
482211652283
482211680176
482211710834
482205120392
482211652283
482211652283
482211683881
482211683864
482211652264
482211652257
482211711149
482211652244
482211683883
482205120225
482205120104
482205120104
482211652283
482205120101
482205120101
482211652175
482205120391
482205120273
482211652283
482205110102
482211711139
482205120182
482211711139
482205120101
482205120479
482205120223
482205120479
482205120471
482205120153
482205120471
482211652175
482211683884
482205120225
482205120822
482211652175
482211652175
482205120822
482211683883
482211652256
482211652289
482205120153
482211711383
482205120223
482211710833
482211652269
482211652191
482211711507
482205120153
482211710965
482205120223
482205120472
482205120822
482205120475
482211652228
482211683884
482211652257
482205120822
482211652256
482211711383
482211652251
482211711449
482211652195
482210012159
482211711952
482211711449
482211710834
482205120101

22R
22K
470 R
220 R
47K
1R
47K
39K
4,7 K
47K
390 R
10K
27K
22K
82K
15K
470 R
22M
100 K
100 K
47K
100 R
100 R
100 R
390 R
27K
4,7 K
1K
15K
1,8K
15K
100 R
47 R
22K
47 R
470 R
15K
470 R
100 R
47 K
22 M
82K
100 R
100 R
8,2 K
470 R
22K
5,6 K
15 K
12K
22K
10K
3,3K
33 R
6,8 K
15K
18K
22K
47K
8,2 K
47 M
680 R
47 K
22K
82K
22K
12K
18 K
22K
47 R
100 K
390 K
22K
47 K
100 R

0,1W
0,1W
0,16W
0,16W
0,16W
0,1wW
0,1W
0,16W
0,16W
0,16W
0,16W
0,16W
0,16W
0,1W
0,16W
0,16W

0,1W
0,1W
0,16W
0,1W
0,1W
0,16W
0,1W
0,tW
0,16W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1wW
0,1W
0,1W
0,1W
0,1W
0,1W
0,16W
0,16W

0,1W
0,16W
0,16W
0,1W
0,16W
0,16W
0,16W
0,1W
0,1W
0,1W
0,1W
0,16W
0,16W
0,1W
0,1W
0,1W
0,1wW
0,1W
0,1W
0,1W
0,16W
0,16W
0,16W
0,1W
0,16W
0,1W
0,16W
0,1W
0,16W

0,1W
0,1W
0,1W

3634 482205120681
3635 482205120109
3636 482205120391
3637 482205120158
3638 482210012157
3639 482211711383
3640 482211711383
3642 482211710834
3643 482211710834
3644 482205120561
3645 482205120229
3651 482211652303
3653 482211712708
3654 482205011002
3655 482211652175
3656 482211652175
3657 482211712955
3658 482205120333
3659 482211712955
3660 482205120333
3661 482211683883
3664 482211683864
3670 482211683864
3671 482211683884
3672 482211652175
3673 482211652175
3674 482211652175
3675 482211652175
3800 482211683864
3801 482205120333
3802 482211711449
3803 482211683864
3804 482211652244
3805 A 212010690597
3806 482211683884
3807 482211711449
3808 482211711449
3809 482211652303
3810 482211710834
3811 482211711148
3812 A 212010690597
3813 482205120101
3814 482205120101
3815 482211683883
3816 482211710833
3816 482205120105
3817 482211652175
3818 482211652219
3819 482211652219
3820 482211652219
3821 482211652219
3822 482211652175
3823 482211652175
3824 482205120101
3825 482205120101
3826 482205120101
3827 482205120472
3828 482211711449
3829 482211711449
3830 482211710833
3831 482211710833
3832 482211683864
3833 482205120101
3834 482205120472
3836 482211652231
3837 482205120101
3838 482205011002
3839 482205011002
3840 482211711449
3841 482205120101
3842 482205120472
3843 482205011002
3844 482205120472
3845 482211652175
3846 482211683864

680 R
10R
390 R
1,5R
10K
12K
12K
47 K
47 K
560 R
22 R
82K
39 K
1K
100 R
100 R
2,7K
33K
2,7K
33K
470 R
10K
10K
47 K
100 R
100 R
100 R
100 R
10K
33K
22K
10K
15K
10R
47 K
22K
22K
82K

0,1W
0,1W
0,1W

0,1W
0,1wW
0,1W
0,1W
0,1W
0,1W
0,16W

0,16W
0,16W
0,16W
0,1wW
0,1wW
0,1W
01w
0,16W
0,16W
0,16W
0,16W
0,16W
0,16W
0,16W
0,16W
0,16W
0,1W
0,1wW
0,16W
0,16W
FUSE
0,16W
0,1W
0,1W
0,16W
0,1W
0,1wW
FUSE
0,1W
0,1W
0,16W
0.1W
0,1W
0,16W
0,16W
0,16W
0,16W
0,16W
0,16W
0,16W
0,1W
0,1W
01w
0,1W
0,1w
0,1W
0,1W
0,1W
0,16W
0,1wW
0,1W
0,16W
0,1W
0,16W
0,16W
0,1W
0,tW
0,1W
0,16W
0,1W
0,16W
0,16W
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3847
3848
3849
3850
3851
3852
3853
3854
3855
3856
3857
3858
3859
3860
3861
3862
3863
3864
3865
3866
3867
3868
3869
3870
3871
3872
3873
3874
3875
3876
3877
3878
3879
3881
3882
3883
3884
3885
3886
3887
3888
3889
3890
3891
3892
3893
3894
3895
3896
3897
3898
3899
3900
3901
3902
3903
3904
3905
3906
3907
3908
3909
3910
3911
3912
3913
3914
3915
3916
3917
3918
3919
3920
3921
3922

482211711503
482211683883
482211652175
482211710834
482211652175
482211652283
482211652283
482205011002
482211683864
482211710834
482205011002
482211652283
482211710833
482211710833
482211710833
482211710833
482211710833
482211710833
4822116562219
482211683864
482211710833
482211683883
482211652257
482211683876
482205120101
482205120223
482211683872
482211710833
482211652175
482211683884
482205011002
482205110102
482211652206
482211711449
482211683883
482205120101
482211683864
482211652256
482205120101
482205120223
482205110102
482211652175
482211683864
482205110102
482211652191
482211652256
482211711507
482211710834
482211652283
482211711449
482211711504
482211652213
482211652283
482211710834
482211710833
482205110102
482211683864
482211683864
482205011002
482211683864
482211652175
482205110102
482211683872
482205120101
482211652186
482211652283
482205012704
482211652257
482205120471
482205120471
482211711448
482205120122
482211711449
482211652175
482211710833

220 R
470 R
100 R
47K
100 R
47K
47K

10K
47 K

47K
10K
10K
10K
10K
10K
10K
330 R
10K
10K
470 R
22K
270 R
100 R
22K
220 R
10K
100 R
47 K

1K

1K
120 R
22K
470 R
100 R
10K
22K
100 R
22 K

1K
100 R
10K

1K
33 R
22K
6,8 K
47 K
47K
22K
270 R
180 R
47K
47 K
10K

10K
10 K

1K
10K
100 R

1K
220 R
100 R
22R
47K
270K
22K
470 R
470 R
180 R
12K
22K
100 R
10K

0,1W
0,16W
0,16W
0,1W
0,16W
0,16W
0,16W
0,16W
0,16W
0,1W
0,16W
0,16W
0,1W
0,1W
0,1W
0,1W
0,1W
0,1W
0,16W
0,16W
0,1W
0,16W
0,16W
0,16W
0,1W
0,1W
0,16W
0,1W
0,16W
0,16W
0,16W
0,1W
0,16W
0,1W
0,16W
0,1W
0,16W
0,16W
01w
0,1W
0,1W
0,16W
0,16W
0,1W
0,16W
0,16W
0,1W
0,1W
0,16W
0,1W
0,1W
0,16W
0,16W
0,1W
0,1W
0,1W
0,16W
0,16W
0,16W
0,16W
0,16W
0,1W
0,16W
0,1W
0,16W
0,16W

0,16W
0,1W
0,1W
0,1W
0,1W
0,1W
0,16W
0,1W

A ... Safety component, use only this type

3923 482205120472 47K 0,1W
3924 482211683883 470 R 0,16W
3925 482211683884 47 K 0,16W
3926 482211710833 10K 0,1W
3927 482211652175 100 R 0,16W
3928 482205120101 100R 0,1W
3929 482211652175 100 R 0,16W
3930 482211683884 47 K 0,16W
3931 482205120108 1R

3932 482211652175 100 R 0,16W
3933 482211652175 100 R 0O,16W
3934 482211652175 100 R 0,16W
3935 482211711507 68K O0,1W
3936 482211711507 68K 0,1W
3937 482205120332 33K 01w
3938 482205120472 47K 0,1W
3939 482211711449 22K 0,1W
3940 482211711449 22K 01w
3941 482211711139 15K 0,1W
3942 482211652213 180 R 0,16W
3943 482205110102 1K 0,1W
3944 482211652213 180 R 0,16W
3945 482211683864 10K 0,16W
3946 482211683864 10K 0,16W
3947 482211652175 100 R 0,16W
3948 482205120472 47K 0,1W
3949 482211683883 470 R 0,16W
3950 482205120472 47K 0,1W
3951 482211652175 100 R 0,16W
3952 482211683883 470 R 0,16W
3956 482211652228 680 R 0,16W
3959 482205120101 100R 0,1W
3960 482205120101 100R 0,1W
3961 482211652234 100 K 0,16W
3962 482211652175 100 R 0,16W
3963 482205120101 100 R 0,1W
3964 482205120474 470 K 0,1W
3965 482211711507 68K 0,1W
3966 482205120105 1M 0,1W
3967 482205120105 1M 0,1W
3968 482211711507 68K 0,1W
3970 482211710833 10K 0,1W
3971 482211683864 10K O,16W
3973 482211652175 100 R 0,16W
3974 482211652175 100 R 0O,16W
3976 482211683864 10K 0,16W
3980 482211711503 220 R 0,1W
3981 482211711503 220R 0,1W
3982 482211683872 220 R 0,16W
3983 482211683872 220 R 0,16W
3984 482211711503 220R 0,1W
3985 482211683872 220 R 0,16W
3986 482211683872 220 R 0,16W
3987 482211683872 220 R 0,16W
3991 482211711449 22K 0,1W
3992 482205120474 470K 0,1W
3993 482205120474 470K 0,1W
3994 482211711449 22K 0,1wW
3995 482205120333 33K 0,1W
3996 482205120474 470K 0,1W
3997 482211652234 100K 0,16W
3998 482211710833 10K 0,1W
3999 482211710833 10K 0,1W
CHIP JUMPER

4000 482205120008 CHIP JUMPER
4011 482205120008 CHIP JUMPER
4021 482205120008 CHIP JUMPER
4022 482205120008 CHIP JUMPER
4023 482205120008 CHIP JUMPER
4111 482205120008 CHIP JUMPER
4112 482205120008 CHIP JUMPER
4113 482205120008 CHIP JUMPER



Recorder Unit Board (RUBAD)
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4114 482205120008 CHIP JUMPER 5308 482215771206 COIL BLM21

4115 482205120008 CHIP JUMPER 5471 319801813370 330nF

4116 482205120008 CHIP JUMPER 5600 482215711249 10mH

4117 482205120008 CHIP JUMPER 5601 482215711249 10mH

4198 482205120008 CHIP JUMPER 5602 482215753531 COIL ASSY

4199 482205120008 CHIP JUMPER 5604 482215771206 COIL BLM21

4302 482205120008 CHIP JUMPER 5640 482215750961 22uH

4303 482205120008 CHIP JUMPER 5641 482215810604 6,8uH

4304 482205120008 CHIP JUMPER 5670 482215751462 10pH

4305 482205120008 CHIP JUMPER 5671 482215751462 10pH

4306 482205120008 CHIP JUMPER 5672 482215711228 100pH

4307 482205120008 CHIP JUMPER 5000 482215771206 COIL BLM21

4308 482205120008 CHIP JUMPER 5901 482215711706 10pH

4321 482205120008 CHIP JUMPER 5902 482215771206 COIL BLM21

4323 482205120008 CHIP JUMPER 5903 482215711706 10pH

4324 482205120008 CHIP JUMPER 5960 482215711139 6,8uH

4325 482205120008 CHIP JUMPER 5091 242252700513 BUZZER PIEZO CB13PA-X5

4326 482205120008 CHIP JUMPER

4499 482205120008 CHIP JUMPER

4601 482205120008 CHIP JUMPER DIODES

4602 482205120008 CHIP JUMPER

4603 482205120008 CHIP JUMPER 6150 482213034173 BZX79-C5V6

4620 482205120008 CHIP JUMPER 6151 482213034173 BZX79-C5V6

4621 482205120008 CHIP JUMPER 6152 482213030621 1N4148

4642 482205120008 CHIP JUMPER 6153 482213030621 1N4148

4643 482205120008 CHIP JUMPER 6154 482213034173 BZX79-C5V6

4644 482205120008 CHIP JUMPER 6160 482213032245 BYV10-40

4645 482205120008 CHIP JUMPER 6161 482213032245 BYV10-40

4646 482205120008 CHIP JUMPER 6300 482213010414 BA792

4800 482205120008 CHIP JUMPER 6301 482213010414 BA792

4801 482205120008 CHIP JUMPER 6303 482213010414 BA792

4802 482205120008 CHIP JUMPER 6304 482213010414 BA792

4803 482205120008 CHIP JUMPER 6460 482213010231 Kit: 2x Sens. + 1x LED

4804 482205120008 CHIP JUMPER 6600 482213030861 BZX79-B7V5

4805 482205120008 CHIP JUMPER 6601 482213011031 BZX284-C12

4806 482205120008 CHIP JUMPER 8670 482213030621 1N4148

4807 482205120008 CHIP JUMPER 6671 482213034174 BZX79-C4V7

4808 482205120008 CHIP JUMPER 6672 532213031504 BZX79-C3V3

4827 482205120008 CHIP JUMPER 6801 482213083092 LED RED TLHR4205

4830 482205120008 CHIP JUMPER 6802 482213083092 LED RED TLHR4205

4831 482205120008 CHIP JUMPER 6803 482213083092 LED RED TLHR4205

4836 482205120008 CHIP JUMPER 6956 482213031983 BAT85

4838 482205120008 CHIP JUMPER 6970 482213031983 BAT85

4839 482205120008 CHIP JUMPER 6991 482213083757 BAS216

4903 482205120008 CHIP JUMPER 6992 482213083757 BAS216

4960 482205120008 CHIP JUMPER

4961 482205120008 CHIP JUMPER TRANSISTORS AND IC's

COILS 7000 482213060511 BC847B
7002 482220915526 LC89980M

5001 482215751462 10pH 7003 532213060508 BC857B

5002 482215711145 150uH 7004 482220916883 LA71527M

5003 482215751462 10pH 7005 482213060511 BC8478

5004 482215711149 56uH 7007 482213010872 PDTA124ET

5005 482215711142 47uH 7010 482213060511 BC847B

5006 482215710972 15pH 7011 532213042718 BFS20

5007 482215711706 10pH 7012 532213042718 BFS20

5008 482215711228 100pH 7013 482213060511 BC847B

5009 482215711228 100pH 7014 532213060508 BC857B

5070 482215711139 6,8uH 7070 532213060508 BC857B

5071 482215711149 56pH 7071 482213060511 BC847B

5072 482215711706 10pH 7072 932213179682 LA7339

5073 482215711235 22uH 7073 482213060511 BC847B

5074 242253594699 27uH 7074 482213060511 BCB847B

5100 482215711142 47uH 7100 482213010872 PDTA124ET

5150 319801813370 330nH 7102 482213010872 PDTA124ET

5160 242253594885 470pH 7103 482213060511 BC847B

5300 482215770877 0,256pH 7104 482220913121 STV5742DT

5301 482215770877 0,256LH 7105 482220915548 STV5744ADT

5302 482215710972 15pH 7106 482213063732 PDTC124ET

5303 482215711231 1uH 7150 482213041246 BC327-25

5304 482215711525 6,8uH 7151 482213041246 BC327-25

5305 482215711525 6,8uH 7152 482213060511 BC847B

5307 482215711231 1pH 7153 482213060511 BC847B

A ... Safety component, use only this type
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Recorder Unit Board (RUBAD) Audio Board (APDOD)
7155 482213060511 BC847B
7157 482213060511 BC847B MISCELLANEOUS
T BT 1800 482224210434  CRYSTAL 18,43MHz
2300 482913063732  PDTOI24ET 1801 482224210434  CRYSTAL 18,43MHz
301 933372900653  HEF4053BT 1974 242202516133  CONNECTOR 15 Pins
7302 482213063732 PDTCIZ4ET 1975 242202516133  CONNECTOR 15 Pins
1976 482226710618  CONNECTOR 7 Pins
7304 482213063732  PDTC124ET
7305 532213060508  BC857B
7307 482213063732 PDTC124ET CAPACITORS
7308 482213063732  PDTC124ET
7309 935260611118 TDA9818T/V1 0800 532212610225 15 pF 50V
7440 482220930146 L2722 2804 482212421732 10 yF 25V
7442 482213060511 BC8478 2809 482212421732 10 yF 25V
7443 482220930836  SAA1310/N2 2810 482212613196 100 nF 16V
7501 532213060508 BCB57B 2816 482212233177 10 nF 50V
7502 532213060508 BC857B 2817 482212613196 100 nF 16V
7503 933372960653  HEF4053BT 2818 482212613196 100 nE 16V
7504 532213060508 BCB57B 2821 482212421732 10 yF 25V
7505 532213042718  BFS20 2822 482212421732 10 yF 25V
7600 482213060511 BC847B 2823 482212613693 56 pF 50V
7601 482213060511 BC8478 2824 482212613693 56 pF 50V
7602 482213060373 BCB56B 2825 482212421732 10 yF 25V
7604 532213060159 BC846B 2827 532212234123 1nF 50V
7605 532213060159 BCB4GB 2828 532212234123 1nF 50V
7606 482213060511 BC8478 2829 482212613196 100 nF 16V
7607 482213042615  BC817/40 5830 482212613836 14F 16V
7640 935261579557 TDA9605H 2831 482212440769 47 uF 50V
7801 482213010234  OPT CP TCST1030L 0834 532212610295 1,5 pF 50V
7802 482213060511 BC8478 2835 532212610225 1,5 pF 50V
7803 482213060511 BC8478 2836 482212233177 10 nF 50V
7807 532213060508 BGB57B 2837 482212421732 10 yF 25V
7808 482213041344 BC337-40 2838 482212233177 10 nF 50V
7810 482221811745  OPT SEN TSOP1736 2840 530212234123 1nE 50V
7811 482213060511 BCB47B 2841 532212234123 1nF 50V
7815 532213060508 BCB57B 2844 532212234123 1nF 50V
7816 532213060508 BCB57B 2845 532212234123 1nF 50V
7818 482220916954  ST24E16M6 2001 482212421732 10 uF 25V
7902 932213052668  CY62256LL 2008 482212613836 1UF 16V
7903 482220916778 TL7705 2909 482212480231 47 yF 16V
7960 482220915504  SDA 5650 2010 532212232658 22 pE 50V
7970 482220090425 PCF8593P 2027 482212613196 100 nF 16V
7992 482213060511 BCB47B
7993 482213060511 BC847B
7994 482220973852  PMBT2369 RESISTORS
7995 482213010802  FETSIG BSH101
7996 482213010802 FETSIG BSH101 3800 482211652175 100 R 0,16W
3801 482211652175 100R 0,16W
3802 482211710833 10K 0,1W
3804 482205120101 100R 0,1W
3805 482211710834 47K 01W
3806 482205120101 100R 0,1W
3808 482211710833 10K 0,1W
3809 482211710833 10K 0,1W
3810 482211683881 3%0R 0,16W
3811 482211683881 390 R 0,16W
3812 482211683864 10K 0,16W
3900 482211710833 10K 0,1W
3902 482211683883  470R 0,16W

A ... Safety component, use only this type



Audio Board (APDOD)

Mainsfilter Board (MFSWD)
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3903 482211713579
3905 482205011002
3907 482211652234
3908 482205120104
3909 482211713579
3911 482211683883
3912 482205120104
3914 482205011002
3915 482211710833
3918 482211652234

220K 0,1W

1K 0,16W
100 K 0,16W
100 K 0,1W
220K 0,1W
470 R 0,16W
100 K O,1W

1K 0,16W

10K 0,1W
100 K 0,16W

CHIP JUMPER

4811 482205120008
4815 482205120008
4816 482205120008
4820 482205120008
4824 482205120008
4826 482205120008
4832 482205120008

CHIP JUMPER
CHIP JUMPER
CHIP JUMPER
CHIP JUMPER
CHIP JUMPER
CHIP JUMPER
CHIP JUMPER

COILS

5800 482215711706
5801 482215711706
5803 482215711706
5804 482215711228
5805 482215711706

10pH
10pH
10pH
100pH
10pH

DIODES, TRANSISTORS & IC’s

6801 482213083757
7801 482220915832
7802 932213147682
7900 482220870672
7901 532213042755
7902 482213010872
7904 532213042755
7905 482213010872
7913 482213011155

BAS216
MSP3410D-B4
DPL3518A
LM358N
BC847C
PDTA124ET
BC847C
PDTA124ET
PDTC114ET

1701 A 242212802786
1702 A 482225630274
1703 A 482207031602
1705 482225211215
1935 482226520723
2708 A 202233000018
3702 482211621227
3714 482211683872
3715 A 482205321335
5709 242254944161
5710 A 312121861321

A ... Safety component, use only this type

MAINS SWITCH

FUSE HOLDER

FUSE T 1,6A

SURGE PROTECTION
CONNECTOR 2 Pins
470 nF

VDR 470V

220 R

33 M

MAINS FILTER HF24308
MAINS FILTER TU305B2



