10. List of abbreviations

A1 POWER SUPPLY
DEGAUSS

EAHATH
CURR.ZENZE

CWP

FOLDB

GND_VO

NG

VDS

A2 HORIZONTAL
VOD

VDRIVE
VDRIVE+ND
VPROT

VFRAME {+ or -}
GMD_LINE_SS
YLOT
LINEDEFL_LIN
LINEDEFL_CS

AJ VERTICAL
CAT
FRAMEDEFL R

Ad AUDID AMPLIFIER
P_GND

L_AFU

LR_EXT

A_AFU

AUDIO_L

ALIDIO_R

R_DBE

5 AFU

C_AFU

nec.

GHD_ALDIO
SOUND_SLIP
GMD_SQLIND_SLIPPLY

B1 TUNER + IF (BIMOS _IC)
NTSCM/BG
VIDEO_COQR_FIL
CVBS_TERR/SAT
CVBS_TERA

AGC

SCL

SDA

VT

IF

H 0Lu nnrnn

CHASSIS MD

Dagaussing

Earth {ground}

Current sanza to detagl currant
over voltage protection
foldback

Ground to the deflection

not connectad

140 Vol (55 Yol for 21"

149 Yalt (95 Velt far 211

Yartleal dilve

Yertleal drive posltive aide?

Protection voltags

positive or nagative supply voltage for frame amplifier
Ground from S5-panal for line drive

Yoltage from lina output transfomear

Connactlon far gecmeatry corraction panals
Connection far geemetry correction panals

Cathoda ray tubeg
Frama deflaction right algnal

Audio power ground

Left audio signal from AFU module
Surround sound audio signal for reproducing via external surround loudepsskers
Right audio signal from AFL module
Left to DEE module

Right to DBE moduls

Right from DBE maodule

Burround signal to modipla

Cantra signal to madula

not connected

Ground

Supply voltege of amplifier

Ground to the audio amplifier

Switching signal

Yideo correction frer

CYBS Signal from antenna or from satellite
CwBS Signal from antenna

Tuner take avar point

1 clock

N dale

Tunleg voltags

Intermeadiair frequency

B2 YIDEQ PAHOCESSING {BIMOS_IC)

FRONT _INPUT
¥_COMB

SYNC_TXT

SVHS_Y_IN

YBIMOS

CVBS_SC1_INPUT

C_COMB

GNDB

SYHS

PALNTSG

B_Y OUT

R Y OUT

COMBFILTER

SYS

CVBS_COMB

CVBS TXT

SYNC_TXT

SELECT
CVBS/Y_SC2/FRONT_INPUT
CvBS_SC2_OUT

(LU L T | | T | ([ Y T [ | | O Y | T [ T O 1

Input from seperate ¢ontrels at front slde television

¥ for CVBS) elghal to TDAI3EE

Synchronisation signal from Talatext

Bupsr ¥YHE luminance signal incoming

Luminance signal for TDASIEE

CWBS slgnal from Eurcconnectar 1

Chroma aignal to TDARSES

Ground 8

Super VHS

Yidso signals PAL or NTSC

Colour diffarenca slgnalout

Colgur diffarence slgnalout

Colour agparation filtar

Systemn switching signal

CVBS to combfiltar

CYBS to Telotaxt

Synchronisation signal to Teletext

Selection signal for Eunoconnectors or separate controls
CY¥EBSMuminance signal frem Euroconnectar 2finput from seperate contrals
CVES outgaing signad frarm Eurpconnoactor 2



COMB_ON/OFF
F_SUBC
SAND
CYBS_SECAM
AGC
C_FILTER
TUNING

PLL

Y_QuT

CTI

DELAY

SCL

SOL

G_Y MATRIX
RGB

GND..

B_TXT
G_TXT
R_TXT
R_SC_INFUT
G_5C_INPUT
B_SC_INPUT
FBL_COFF
FBL_IN

EHT
BG_INFO
R_OSD
G_GSD

B3 SYNCHRONISATION (BIMOS

H oH 4 N

DG signal to set the combfilter in the ¢emi ar bypass moda
Sub-carrier far combfitter
Sandcastla

CV8S signal to SECAM IC
Automatic gain contral
Chrame filtar

Tuning voltags

Phass lina lack

Luminanca signal out

Colour rransiant improyyvamant
Lurninance dalay

12C Closk signal

[2C Data aignal

AGE luminanse matnix

Red Green Blue

Ground ..

Blue Taletext

Grean Telataxt

. Rad Taletaxt

Red infpul from Euroconnegtor
Green input from Eurosonneetor
Blua input from Eurgconnector
Fast blanking off

Fast blanking in

Aduadag voltage

Black surrent info from CAT panel
Red (en sersan display) slgnal
Green {on screen display) signal

)

FHASE COMP
HORIVE

EWD
EWW_COMP
VDRIVE

HFBL

B4 IF SOUND
BG LI STEREQ
BG LI NICAM
AUD1_TERR_AM
SIF

AM

BG DK STEAED
BG_STINIC

Bs EUROCONNECTOR 1
SNDR_SC1_OUTPUT
SNDR_SC1_INPUT
B_SC INPUT
STATUSY
G_SC_INPUT
R_SC_INFPUT
CVRS_SC1_INPUT
FBL_PRESENT
SNDR_CL_QUTPUT
SNDL_CL_OUTPUT

B6 EULROCONNECTOR 2
C_FRONT
FRONT_DETECT
CVES/Y_FRONT_INPUT
CYBS/Y_SC2/FRONT_INPUT
SNDR_FRONT_INPUT
SNDR_EC2/FRONT_INPUT
SNDR_SC2 OUTPUT
STATUSZ

C_INFUT

CVBS_SC2_0UT

B7 CONTROLS
STANDBY
SDAa

Ic

Ir mn n

Phase compensation

Haorizontat drive signal

East-west drive

Eagl-wast compansation

Wertlcal driva

Fast hlanking from ling deflection

Tha sterao signat from PAL BGl or SECAM L

The nicam signal {digital sound) from PAL BG| or SECAM L
First audle input

Sound IF

Amplitude modulation

Systerm BG DK stereo signel

Micam zignal from system BG stereo

Eurgearmester 1 {right sound)] signal from sound moduole

Right scund gignal from Eureconnectar 1 to sound module

Blua signal fram Euroconnestor input 10 vides medale

Status signal from Euroconnector input b contral medula

Graen signal from Eurgconnector input to video matdule

Red aignel fram Eurscennector input to video module

CVEBS (Composite Yideo Blanking SYNE) from Evrocannectar input to video moduie
Signal full screen external RGEB o conlrol medula

Right sound to CL output from sound module

Left sound 10 CL oulput from sound maodule

Chrominance input from separate controls

Detector if on separate contrals video aignals arg presant

CWBS or luminance from seperate controla

CVYBS from Eurocennactor input o video madule

Saund right from seperats controls

Right sound from Euroconnector 2 input o sound module

Right sound to Eurpconnestor 2 sutpul from sound modula

Status signat from Ewnconnactor 2 input to control module
Chrominance from Euracennacter 2 an front input to video module
CWB5 to Euroconnector 2 output from video module

To supply mocdule, switches the set in and out of standby
To evary othear modyle, serial data



List of abbreviatlons (continued)

YOL MONO

YUY _ONOFF
Camb_ONOFF
IRG
SOUND_ENABLE
INT/EXT
VIDEO_COR_FIL
VPULSE
HPULSE

FBL_IN
FBL_OFF
FBL_FRESENT

CHASSIS MDA E

To sound modula, commands the volume leval for mono sete

To Histogram/black stretch moduls, switch an & off this moduls

To comb fliker, swltch on & off the comb filter

From the Salellile or Teletext module, interrupt signal from these modulas
To the Audlo Ampiiflar module switches on and off the amplifier

internal or external swltching

To video Corraction fllter, switches an and, off this module

Fram daflection medule, vartical pulse for OS0 synchronization

From daflection meduls, horizontal pulss for OS0 synchronizetien

Faat blanking signal from control madule e video/scan madule

To the Bimes modula, switchaes off the fast blanking from Euroconnector
From the [/C moduls, detects if there iz a full page RGB at the suroconnechor or QS0 or
from an extemal source

B8 SMALL SIGHAL AUDIO MODULE

SIF
CVBS_TERR
AUD1_TERA_AM
NTSCM/EG
SNDR_CL_OUTPUT
SNDL_GL_OUTPUT
SNDR_SCI_QUTPUT
SNDL_SCI_DUPUT

LiL

IfBG

SNDR_SC1_INPUT
SNDR_SC2/FRONT_INPUT

B& TXT

H PULSE
SGLI

S0Al
BLAMK
GNDD

MO NORDIC
SYNC
Osc
TDATA
TCLK

PLL

CF

C CAT-pansl
EHTINFC
AJADAR
CUT_QOFF
VSCAYEM
HEATER
FiLa_CRT
WGE1_CRT
W2

D ALUDIO-panal
ANA_IN
AUD_TERA_AM
ALDIC R
ALUDID L
MICAM A
NICAM B

[

DACA_R

DACA L .
SHNDRA_CLAL QUTPUT

- SCHEMA J

MAINS_IN
GND_LIGHTNING
GND_SND
SNDR_HEADP_OUTPUT
YC

C_FRONT_INPUT
CVBS/Y_FRONT_INPUT
VIF

L a unn

Sound IF

CVBS from tha antenna

AM sound

Swilching slgnal

sound right, constant level output ke rear cinches

gound left, canstant level cutput bo rear cinches

cUtput signal, scund right from eurcdsnnasior 1

output signal, sound laft from suroconnector 1

To Bimos module and Sound module switches betwaen the L and L' system
To Sound maduls, salects the audio system

inp signal, sound right to eurcconnector 1

input signal, sound |aft frem auroconnecior 2, or from geperata controls

From deflestion modula, harizontal pulse for OSD synchronisation
Serial clock pulss

Sarial data pulss

hlanking signal

Ground D

med usad in sal for Nordic countries
synchronisation slgnal

ascillator

aletaxt data signal

1elatexd clack signal

Phasa lock loop

comb filtar

Yoltage related to beam current
garth from the CRT
signal to allgn tha blacklevel of the RGE signals for the CHT

~ Supply voltage for SCAVEM

Cutput voltags te the tuba heater
filament for the CRT

WG1 input ta the picture ube

G2 input to the picture tube

analoge audio in

audin {am) from the antenna

audio right

paudle left

nicam input A

nicam input B

digital to analoy converter

digital ko analoeg converter for the right signal
digitat t¢ analeg converter for the left slgnal
Righl CLYL audla signal from dolby

220 volt in

greLind

ground

nutput sound right from the headphone conneclor
wminance or chroma signal

chreminance signal from the seperats controls
CVBS! luminanga fram the saperate contrals
Tuner taks ovar palnt
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1.2

1.3

2.1

Electrical adjustments
Electrical atignments

Alignemarnt conditions:

All alectrical adjustments should be parformed under

the followtng condilons:

+*  Fower supply voltage: 2400 + 10%, S0Hz = 5%,

*  Warm-up time: ~ 10 minutes

+ The voltages and osclllograms ara moasured in
relatign 14 tha uner sarth.

+  Tast probe: Al > 10ME2; Gl < 2,5 pF.

Adjustmants on the large signal panel
asvV140Y supply voltage

For 21" TW-zats

Connect a volmater to the cathods of DESET.

With the aid of R3632 adjust the powar supply voltags
to 95y = 9,5V,

For sals = 21"

Connect a volmeter i the catbode of DESET,

With tha aikl of R3559 adjust 1ha powar supply voltaga
o 140V £ 1V,

V32 adjustment

Connacl a patterh genaratar displaying a full black
piciura, Switch the TV-get to the service default moda
{s8e 7.4], Connecl an oscilloscope 1o the picture tuba
cathodes for red, graen and blus {pins 6, § an

11 of the picture tuba socket), Sel the oacilloacopa to
e, 50 div and 2 mS/dlv. Measure the DT |avel of the
measlring pulses at the end of the frameblanking

{#@a Fig. 7.1) Using the Vg2 polentiometar on the
linetransformar [bottom potentlometer) the measuring-
pulsa with the highast level must be sef 19 +180V = 2V,

MEASURING PULS

0, AT B
OO
Fig.T1

Focusing

I3 alignad using the focuspotentiometar on the
linetransfgrmer (lap potentiometar),

Allgnmants on the small signal panel

40.4 MHz IF fliter
{only for sats with SECAM LL' reception)

Using & slgnaf ganarator {b.v. FM5326) and a capacitor
uf 5,8 pF supply 8 40,4 MHz signal ton pin 17 of tha
tuner. Connect an gecilloscopa to pin 1 of flitar 1018,
Swlitch on the set and et the aystem salaction
(Installetlonmenu) to BE. Set L5117 for minimal
arplituds, Remowe the supplied signal.

2.2

2.3

2.4

2.5

3.1

CHASSIS MD 1.1 E
AFC

Swltch the set bo service default moda (sog 7.4).

Using g pattern generator (e.g. PM3518) supply a signal
on & frequency of 475,25 MHz,

Align eoil LE114 for optimal pleture quallty.

Plcture demadulatar
{only for sets with SECAM LL’ reception)

Lging a signal generatgr (e]. PME328) supply a
32.95 MHz signat via a 5.8 pF capacitor to pin 17 of
the ner,

Allgh tha signal level of the genserater so that tha
OC-vuHage on pln & of the tuner s 5V, Swltch on the
sat and set the aystern selastion (installation menu) 1o
system LU, Align capacitor ©2106 for minimal voltags
an pin 5 of the funer. Ramove tha aupplied signal.

RAF-AGC

If the signal of a strong locel transmitter | distorted,
align the value for AX (AGC crossover) in the servica
menu (see 7.4} undil the picture is no lengar distoted,

Audla dempdulator
{not for sats with LL’ and NICAM raception

possiblilty)

Liging a signal generator {ag. PM5324d) supply &
38.8MHz signal vfa a 5.6 pF capacitar 1¢ pln 17 of

the turner, Connect an oscilloscope (2msidiv) to pin 12
of ICTD33 (TODASB45E), Align coil L5030 for minimal
amplitude. Remove the supplied signal,

Ad|ustments In the service menu
{zee 7.4)

Whita balanca

Afignmant withiout 2 cofour lamperaiure meter

Connact a pattam genarator and select a white pictura.
Switch on the servicamanu (see 7.4} and using the

ti keys go o tha GD sefting.

Using tha +—— kays, sat GD o 50.

G0 to settling RD, and set it to 57.

G0 W setting BD, and aet It bo 45.

If necessary changs the ssttinge for RO and B0 for &
carract white balanca.

Allgnment with a colour tamperatire matar

Switch on the sarvice menu (sea 7.4) and go to the

GD, AD and BO sattings using the 11 keys,

Seat all threa values to 32 using the —— keys,

Connect a pattern ganerator and salact a grean fisld.
put tha proba onto the screen, and set the meter to NIT
{cd.-'mz] measurement. Qo ta tha A0 adiusiment and set
It 1o

+ 2

+  25/28" black matrix
+  25/28' Blackline-3

350 NIT £ 10 NIT
ZTONIT £ 10 NIT
300 NIT £ 10 NIT

Mow salact & white picture and suing the RD and BD
alignments edjust for the fallowing values:

v N =0.298

« y=0308



3.2

3.3

Optlona

Go to the service moda (ses 7.4, The following ocptions
can be salacied using 1he 1| koys, and can be controllad
using the +—— kays, .

+ Ml s NICAM pregant (ICT363 = MSP3410)

= UD  UHF only ftuner = L1544}
+ L : System ascam LL' possible

focoll 5117 prasant), .
« TT : Talstax! available {ICF702 presant}
+ ET : East-aurcpaan talatexd,
+ E2 : Second Eurcconneactor pragent.
Geometry adjustments.

Supply a geometry adjustment patiern.

Go to the service menu (see 7.4). tha following
adjustments can be xelectad with the 1) keys, and can
be ad|usted using the «—— kays.

* VF : Vartical Shift

Sat this for the cormect vertical position,
v WA : Plcture helght

Sat thie far the correst picturé haight,
= WL ; Varlical linearity.

Sol this ao that the vertical centre of tha
pictura is at the cantra of iha tubsa.

+ V3 : Yarthcal S-correction
Set this so that the haight of the squares in
the top of 1ha picture equal the Helght In the
bottom of the pletura,

+ HD : Herizontal shify, o

5ot this 3o that the horizontal centre of the
picture ig on the centre of tha tuba.

For sets with a scresnsiza larger than 21", the fallowing
allgnmants cen be done as well. For 21* sots thass
allghments beve no functlon,
= HW ; Horizontal Width
Align the pickure width with this.
. East-wast corractian
Sat this o that tha vertical lines at iha sides
of the scresn are straight.
' East-wast corner-corragton.
Sel this so that tha vertleal lines are stralght
in the cornars.
: Trapazium correction .
Set this 3o that tha vertical lines ara as
wartical as possible.

+ HP

THg




Electrical adjustments

4,

4.1

4.2

4.28

Adjustmenta in tha Saervice menu '

Entering the Sarvice Defauit Mode {SDM):

* By briefly short-pircuiting the pins 1542 and 1542

{ingtlcatad by tha text *SERYICE" in tha sarvice

printing) on the S3P panal,
+ By tranamitting tha "DEFALLT" command whth the

RAC-7150 Dealar Setvice Tool,

4.2b

Exiting the Sarvice Detault Mods {SOM):

+  Tha SDM will only be |aft by tha stand-by command.

In case tha set is switchad “off' and "an® again with

tha mains swltch, tha sat remeins In tha SDM.

Tha Servica Dedault Mode (SDM) ks a pre-defined
condition far all pC controllad tuning and linear

functions:

*  Tuning &t 475.25 MHz

*  Fleture settings brightness, colour and contrast at
50% and smart conirol picture setlings dlsabled

*  Sourd settings bass, trable and balance at 50%,
voluma at 25% and amart condrol sound sattings

disabled
+  Blmeptimer disablatd

+  Auto switch off disablad (avto switch off feature
awitches off tha ast in case for 15 minutas no IDENT

fvidao algnai) |8 received)
=  Furthar the set remaing normal controllabla

Entering the Servics Allgnmant Mods (SAM):

+  From tha SDM by simultaneously prassing the
"MENU"and '-* key on the local front control penel.

4.2¢

»  From normal oparation and S0OM by irensmitting the

"ALIGN" commund with the RC7150 Dealer Sarvica

Tool.

Exiting the Sarvice Alignment Mods {SAM):

= The SAM will bw laft by the sland-by command. In
" pase tha set is swilchad "off and "on" again with the
maina switch, the sat will coma up In the S0M agailn,

In the Saryice Alignmant Mode [SAM) tha lollowing will

appenr on the screen;

Software vargion

Optiong (aee 3.2)

Error cods butfer

Error code huffar {maximum the last 7 errar cogdes)
Allgnments (&ee 3.1 and 3.2)

Tha arrar code buffer (s written from left to right and
condalns alt errara datested since the lest Hme the buffer

is arasad,
A xgmpla can he:

EARCR: GO0 C000;
ERROR:3000000:

ERARQR: 5300000

Mo error code detectad
Emor code 03 = last and
only datacted

Error cods 05 |5 |ast
detected, error code 03
pravious detected

CHASSIS MDD 11 L

Tha last error detected (actual) is tha errar at the laft
side

By lsaving the SAM with the "standby” function the
arrgr huffar is resal.

By lpaving the SAM with the mains switch "off* the
arrot buffer s naot ragedt.

{See table)

Alignments

Selection of the desired alignment by the up/fdown
Curaor

Change of tha selected allgnmeant by the |eft/right
sursor

The following alignments are possible (allgnmeants for
geometry arg for the 4:3 ploture format)

*AX: AGC crogsaver

*RD: HRed drive

*Gh  Graen drive

*B0:  Blua drive

*WP. Vert shift

WA Vart amplitude

*WL:  Vert linearity

*W§  Vert 3 correctian

*HD:  Haor shift

*HW: Hor width

* 4P E-W parebola

*HC: E-Wcorner

*HT: E-W trapezium

A value batwean [] and 3 can be given for all
software allgnments

Stora [#oring the adjusted sedinge k& dona
immadiataly}

Optlons

Satting of Indlvidual options.

Selection of the desired "eption to he changad® by tha
upfdown cutser

Change of the selacted option by the ioftfright curser
The optians are aclivated immeadlately after they ara
changed



Repalr faciiities

Esror code Errar deacription Led Posslble dafsctive
components i

0 No arrgr detected - ]

1 TOAG3E8 Red blinking LED 127119

2 MSF3400/3410 - Ic7383

a 1% bus arror - Al IPC-related components

4 Wrang EEPROM - 1C7885

5 EEPROM defective | - 7685

3] Tunar ar;ﬁr -- _Utooo

7 TET arror -- ICTF or ICF702
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SUPPLY
FAULT ANALYSIS

‘

Switch on the set
wilh [he mainsswitch,

Fuse 1501 open?

Verify output supply-load.
Swich.off the set.
Ne led indication Indication led
is on?

SUPP. ANALYSIS
- Dischazge C2505
- Discooect plug 510
- Disconpect R3588 (3,30hm)

Led=Green
Red Which coulor ?

| |
ul 1

Yes
Fuse 1572 open?

Verify and in case of defect
replace: D6572, C2573 and

Armodnl

Replace fuse 1572,

Verify and (n case of defect
replace: D6561, D6562,
C2561, C2563, IC7660 and

IC7569.

Verify and in case of defect i . . -Veri ir it
¥ - Verify and in case of defect Verify and repair if necessary g erify and repais if necsssary
replace: the supply-voltage “+5v"
2505, R3500, R3540 wplace: the supply-voltage * +8v" or and "+8v".
D6510, D511, DE512, D6567 and €2569 1C7119 (TDAB366) TV set is switched off with
D653 D542, DE545 = remote cotitral.
TS7540 or TS7541
Replace fuse 1501
Verify and replace if

Fuse 1566 open?

necessary 1C7119
. (TDAB366)

The TV SET is now

operational

Fuse 1580 open?

-Verify and in case of defect
replace: D63RO,
-IC7580, C2580, load (+55)
-Replace fuse 1580. Ne
Fuse "R" 3524 -
open?
4
~Verify and in case of defect Look to the load of
replace: TS7540) or TS7541,
D6524 and RIS40, supply
{-Replace fuse-resistor R3524.

To Starting up procedure

ENVPBSIATMMDY-14LLMM1-P73, EPS



STARTING UP PROCEDURE

Fig. 2

S

1V {divDC
5ps / div

Fig. 3

-
1

5V { div AC
5us / div

Fig. 4

|

5V /div DC
10us / div

Fig. 5

| 1B
I o1

L
2

!
T §0V/divDC
10ps / div

-Remove L5400 on the iine-auppty section..
-Conndct a load-resister of 200 ohm/100w* 1o
C2562 (VO).

-Connect an axternal supply +17Vdc via a
diode to pin1 IC7620 (ses fig)

-Gonnact a scoop-probe te piniQ 1C7520 and
verify if tha oscllator is working properly.

* Ths load-reststor can ba repiaced by &
famp of 220011 DI,

Verify and replace if necessary thd
NG——m

The signal according componhents connactad to pin 8,

fig.2 10, 11 of IC7520.
Yea
Connect a scoop-prabe to pin 3 IC7520 and
vatify the aignal.
The signat accerding No Verify supply-voltage on pin 2
|C7520.
fig3
Yes
Connect a scoop-probe on gate TS7540 or
TS7541 and verify the signal.
Verify and replace If necessary

No—m

The signel according
fig. 4

R3518, R3524 and DB524.

Yes

Cannect the mains-plug (LO1) to a 30Vac
ar a 42vdc voltage-supply.

Varify the output voltage (VO) on G2669.
Connect & probe an draln TS7540/41.

Verify that there is no secundary

No—# short-cimuit.
Verify supply-transformer.

The signal according
fig.5

voltage (VO) on G2568. reaches:
85vde (21% / 140Vdc (25°828") k

< Increase the mains-voitage til the output

VO Is exiding

Incraase the malnavoliage siowty till

220Vac, the output voitage {VO) on C2569

achould be within the specification,

0 f21"

The feedback regulation loop is opan >

] H
Which picturetube size ? 1ee/25 : 28

.| Verfy and repalr if neceasary, R3545, C2530, and
tha voltage on pin14 IC7520

Varify and repair if nacessary, TS7555, TS7558
The veltage on pini4 IG7520 should be 25 dc.

J

BYD 33D

IC7520 +17V-DC

BES32017/024
200485

Check all output voltages,
VQ, VS, VB, Vstby

v

SUPPLY 1S NOW OPERATIONAL

E\VAMESAZTMIMD 1 -14ILLMM1-PT4GR.A)



TV set in “Standby " -

-Switch-off TV set.

-Remove Vo load-resistor (200chm/ % The load-resistor can be replaced by a
100W)* lamp of 220V/100W

-Resolder A3588 (3,3 ohm)

< Increase slowly mainsvoltage till 30Vac \-1

-Connect a scoop-probe {1Mohm)
to the Drain TS7540 or TS7541.
-Switch-on TV set.
Fig. 8
Voltage
according
. fig.6
2V /divDC
5ps / div
: - Switch-off TV set.
- Verify and replace if necessary:
TS7582, THY7590, D8591,
- Switch-on TV set.
Increase mains-voltage till \\_
220 Vac y
+Vos Flg. 7
(JINEEEr
ANBY ' Voltage
v a correct No =/ Switch-off TV set

5V / div DC Yes

100ms / div
-Switch-off TV sat.
-Remove extornal supply & diode from

pint IC7520.

-Switch-on TV set

!

Verify that supply staris below 1680 Vac

~-Connect L5400
-If the supply stops working, verify line-
output stage.

-Connect plug S10

-Verify oh screen a picturs, front led
should be Green and Aed after switch-
over to Stand-by

Supply is now operational
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8. Clrcult description

POWER SUPPLY {dlagram A1)

The MD1 .1 powar supply is of the Switched Mode Power Supply
{SMP3S) type and is mains isolated. The control 1G7520
{MC44603) gives tha pulses far driving FET 7h40 (ar 7541 depen-
ding on the varsion) with variable duty cycle condrol at a fixed
fraquency of nominal 47 kHz in normal oparation (&8t slow-stairt
and overload situation the SMPS wng at lowar freguanclas than
40 kHZ). Thea MD1.1 SMPS works with a switching FET and an
opto-caupler. ICTH20 is faatured with a slow-star circuitry and
has ovar- and undarvoltage-protaction of the secondary supply
viltages and unlogded and gwvarload {short-circuit) protection.
Thea main supply autput "+vV03" glves a stablllzed +854 for 21"
and +140Y for 25/28" in nermal aperation. [0 stand-by the SMPS
works in buret mode; the +Y05 vares now belwaan approx 5
and 30 DC.

T-on of the pawar supply depends on the duty-cycle of FET 7540

which is depending on tha feedback voltage at pin 14 1C7520,

Thig IC: detects the variations of the +V0S3 (the sacandary side of

TS550) via 2 posslble circwilrias depanding on tha version;

primary senaing SMPS (via primary winding 2-8) for 21° and

secondary sensing SMPS for 25/28"° {via the contral circuitry at

the secondary side and opia-couplar 7558).

Switching patlod of FET 7540 is divided in threa main araas;

T-on, T-off and T-daad:

- Dwring T-on FET 7540 cenducts and so tha energy extractad
from the mens, is stored [nko the primary winding 4-1 of
trensformer TS550 with & linear insraasing primary current
[slope depands on the valtage across C2505), Yie T-on
regulation the duty cycla of the SMPS and so the +Y-gul can
ba contrllad.

- Dwring T-off FET 7540 does not conduet and all the anargy
stared in the transformer is supplied o the [nad via sscondary
windings of TS550 and the secondary diodas {in other words;
the transformer is demagnetised). The current through tha
sagondary slde of the transformer decragasaes linear with a firm
slope (slope depends on tha voltage at the secondary side of
TS550).

- During T-dead FET 7540 does not condust and s0 no anargy
iz extracted or supplied. Tha period T-dead gives "raom" for
T-an cantral.

PRIMARY SIDE

Degaussing; A3506 and R3507 are dual PTCs [2 PTCs in one
housing): At switching "on® the sat, tha PTC is cold 8o low-ahmic
and so the degaussing current is wary high. Aftar start-up tha
PTC haats up and bagomes high-ohmie making the degaussing
current vary [ow, The PTC bacomeas haatad by the high dagaus-
sing curent during start up through the serial-PTC part which is
cannected in senes with the mains and the degaussing cail; the
PTC remains haatad by 1ha parallel-PTC part which is conneactead
in parallel with the malng.,

Tuinc 7507 and windlng 5-6; To raduce tha powar censumpllon in
stand-by the circuitry at winding 5-6 (T5530) and triac 7507 can
be usad. Tha circuitry is dimensioned in such a way that at start
up and In ngrmal ggaratlon Irac TSTEYY conducts and in
stand-by mods TE7S07 does nol cenduct (5o thera |s no
degauvasing current in stand-by), The valtage across winding 5-6
i rectified by DBSO7 and amoothad by C2507. In stand-by mode
the voltags acrass the ransformer winding 5-6 is that low, that
the voltaga acrass C2507 becomes below 2va8 (2V1 + OY7). =0
the triac do@s not conduct any mora.

Kalng voltags Is filkersd by LSS0, full wave ractifled by digdes
6510-6513 [or restifier bridge 8504 for 2ets with destination
outzide Europa) and smacthed by C2505; the DC voltege across
C2505 is the DO Inpu vipltags far the SMPS at pin 4 of TESEQ
{300% DC for 220% AC mains).

Start-up; Yia the start-up circoitry B3520, R3S511, Jumper 8523
and A2527 one zids of the AC mains is used to atart-up IC7520
via the supply pin 1 M'CFE20 MMan1).
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- Aslong as IGTS20 Wan has not reached 14Y5, the [CTE20
does not start up and pin 1 only Sinks a bypical 0.3 mA.
- Ag s0on as Vpm has reached the 14Y5, 107520 starts
waorklng and pin 1 sinks a typical supphy current from 17 mA.
The start-ugp circuitry can not deliver 17 mA, so during G720
‘ot werking® the Yaia is increasing and during ICTS20 "'not
working' tha Yant i degreasing by the start-up currank, As soon
a5 Yo has reachad the siart voltage 145, the internal oscillator
of ICTE20 drives FET 7540 into senduction (ses slow-start] and
s the powear supply autamatically starts up
{this powsr sUpply is 2 SMPS (switched mode power suppiy] but
not a SOPS {self oscillating power supply) so directly starts up
after the oscillator in 37520 has baan startad.
ake oves of [CFS20; During start-up a voltage across winding
9.6 i3 buitt up. At the morment the vollage across winding 9-8
raaches approx +12Y, D6525 starts conducting and takes aver
the supply voltage Vpm of IC7520 (lake over currant |5 approx 17
Ay

CONTROL CIRCLITRY PRINCIFLES FOA T-ON CONTROL

Secondary output voltages feadback {pin 14 IC7220); This
voltags Ypinrs 13 called feedback voltage and is used to contral
the secondary ourput vollages. In MD1.1, basically 2 different
types of power supplies ara used:

- Primary sensing SMPS and ermr amplifior block in G730
For the law-output powar saks (21" with lowear sound awtput
power) primary sensing is used for secondary outpul voltaga
faadback (sensing an the primary side of the SMPS), Only in
case of primary sansing the primary sensing circuitry R3535,
DE5AN, C2530, A3529, R3530. RA531 and R3E32 is present.
tn case of primary sensing pin 14 [S7520 18 used as arrar
amplifiar. This means that the voltage at pin 14 1IC7520 should
b g 100% reflectlon of tha output voltage +W0S (see IS7520
control], Primary windlng $-8 has the samae polarity as all
secondary windings whigh are supplying the load. During T-off
all gacondary windings are posilive, so primary winding 2-8 is
positiva, 06530 conducts and s¢ charges 02530, The DC voltage

across C26380 is tha control voltages which is a
raferance for the secondary cutput voltages (e.g. the +VO3S).
Via R3530, R3531 and potentiomatar A3532 {for adjusting the
+WO5h thia DC-voltage is brought to the required levet for the
errar amplifier in IC7520 at pin 14,

- Eecondary sensing SMEPS and arror amplifler argund Fe55:
For tha Righ-output power sets {25/28° with high sound outgul
powar secondary sensing is used for secondary cutput wotage
feedbeck (sensing on tha secondary side of the SMF3}. Cnly
in cage of secondary sensing the secondary contral circuitry
[R3555-3566-3557-3558-3554, ©2555-2557 and
‘programmable precision refarence’ zener 7555) |8 used.
Furthar the opto-couplar 7556 is used far secondary sansing.
M case of spcondary sansing the control circuitry around 7555
forma an error amplifler and pin 14 ICTE20 is vsed as an
invarter (0 not as errer amplifiery, The arrer amplifier around
Y555 is formed by TS7555, C2557, A3S57, R3555, RIG5H and
R2552. The supply voltans across C2561 is fed via A3554, tha
diode in ha opto-adupler and R3556 ta the programmable
zener 7555, The SMPS takasz care that the voltage at the gate
of 7555 is always Y5, 50 the +V0 3 is a stable supphy voltage
as follows:

If +4¥05 remains staple a stable currend is flowing thegugh the
dleda in Iha cpto-coupler and 5o the current through ransistor
pert, £0 VYo ng [CTE20 remains stabla, so duty oycle at pin 3
IG7520 remainsg the sama.

f +¥05 wans to increase (decrease of the lnad), the current
through tha dicde in the opto-coupler and 30 the currgnl
thraugh the ranglstor part increaseas, Vpn 1 G520 increases
and %0 |C7520 decreasss tha duty cysla of the SMPE

(in practice the control iz ao fast that Yoin-4 ramains constant}.
If +% 03 wants to decresse {increase of the load), the currant
theough the diode in the opbe-coupler and 5o e currenl



through the transisker part decreases, Vpni4 7520

decreases and so |G7520 increasas the duty cycle of the SMPE

tin practics the contral is so fast that Veima ramains constant].
L-prim semslng fpin ¥ ICFS20): The currant sense voliage Vor 7
iz & measwemeant of tha |-prim through FET 7540; the l-prim is
converted into & valtage by R3E40; the current sensa voltage
Va7 is used to canlrl the maximum [-prim ($8e paak currant
limiting) and indiractly the secondary output voltages

[see drawing).

Demagnetisation coatrol fvia pin 8 |CF520); Supply winding 3-8
has the sams polarlty as the secandary windings which ara
supplying the load, Ag a rasult the voltage across this winding
is nagativa during T-on and positive during T-off and oscillating
tdamagnetising} during T-dead. Tha =a called demagnetlsation
function {block 'DEMAG" in |C7S20} at pin 8 IC7520 is used far
blogking the output Vpinz durlng T-dead by delaying the
awitch-un moment of the FET until the demagnetisation of the
tranaformer 15 comnplatad. In this way the eurrents and voltages
at ihe mamanl of switching "an" the FET arg sentrolled.

STABLE LOAD AND INCREASING/DECREASING LOAD
{BOTH PRIMARY AND SECONDARY SENSING)

Stabla load: The feedback valtage Ypini 4 {and 50 alag the
maximum current sensea voltaga Vaiir} remains the same, As a
result tha T-on and 3o the duly eycle wilk remain the same.
[ngreasng lgad: The secondary outpul woltages deciease, the
feedback vollage Ypima decreases, the Voina will be *high" for &
lenger period (lunger T-gn so the duty cycle increasa} and so
the secandary output vollages will be increased {soractad).
This will give a new balance belweaen fasdback voltage Voin 4
and ths imternal 245 reference voltage, rasylting in a new
higher stable duty ¢yale. As a result of the lunger T-an, the
maximum |-prim inGregses, so more snergy ¢80 be stared in
the transformer, 5o alad more anargy can be supplied to the
Igad,

Decreasing inad: the secondary outpul voltages increase, the
feadback voltage Va114 incressss, Venz will be "high* for a
shorter period (shorter T-on so0 the duty ¢ycle dacraaze) and 8o
the secondary output veltages will be decressed (cotraclod}.
This will give a new balansa betwesn feedback voltags Ypria
and tha internal 2v5 refersnes voltage, resulting in & new lowar
stahle duty eycle. As a result of the shotar T-an, the maximum
|-prim decreases, so less anergy cen be storad in the
transfarmer, 30 also 1ess energy can be supplied tg the load.
Demagnetization: In casa the demagnetisation of the
transfarmer {T-dead) ia not finlshad yat, the positive edge from
tna cscllator will be overruled (via buffer block D} as being the
starting polnt of T-on; as a result the T-gn will be delayed and
s0 the frequenty of the SMPS will go down (Iowar than 40
kHz). This procadure |5 usaed during start-up.

QOTHER FEATURES

Peak current limiting Is realised by an internal clamp at Voar a
1% DT Wia this clamp the Yoinr ¢an nevar exceed 1V DG and

5o the maximum value of |-prim {maximunt current through FET
7540} i fl2ed. In case the load neads mora than the maximum
pawer which |s fleed by tha peak current limiter, the SMPS will
ga inte overload protection [see foldback principle explained at
owarload protectlon).

Cycla-by-cycle contral; The T-on control is contralled ¢n a
eyale-by-cycie bazis (becavss of the flip flap block € in
IC7520), This maans that in every cycla the T-en is determined
again. By doing s0 the contral of the secondary cutput
woltages, peak current limltalion and all proteciions can ba very
accurate and fast.

Sloy-start; As 5000 a8 Yt = 14¥5 DG the 1C will start-up, but
this will be dene by a smoath slow-start pro¢edurs (both the
frequancy and the duly ¢yela will ba built up during slow-start).
Tha fallowing 3 phenomena's will take place duning slart-up:

. The frequency will slowly incraasa up to the nominal
frequancy (80 kHz for normal operation}. The frequancy of
the internal escillator in 107520 i controllad by 2531 ai
pin 18 IC7526 and by R3537 at pin 18 107520

2 The valtags &l pin 5 detarmines the foldbagk point. As during
start-up this ¥pns |6 graduatly built-op, the fildback paint will
also gradually increase {sea faldback pringiple explained at
owerload protection}.

3. The duty cycle will slowly increass beginning at the absoluta
lowest duty cycla possible, The meaximurn duty cycle is
detarmined by R3518 in saries with R3533 & pin 11 1IS7520;
At start up this voltage is built up by charging C2533, =a the
powear supply starts up at the lowest possibla duty eycle.

Typicel values for the SMPS with.the BCH 1 In & stabla

situalion e ¢ is typical 2¥5. The maximum outpul powar for

21" seotg is 128W at Yoer = 1% DO [1-prim = 3.7A) and 180W at

Wpny = 1% DG (I-prim = 5.54) for 258/28". Tha nominal culput

power for 21" sets 18 FSW at Voor = DV78 OG [l-prim = 2.94)

and 120W at Vgar = OVEES DG {-prim = 4,.7A) for 25/28"

PROTECTIONS

Ovenoitage protestlon of Ihe secondary yoltages: Cvarvaltage
protectlon can be used in 2 ways in the MD1.1 SMPS:

1. The supply voltage Ypn |5 after start-up taken over by
posillve winding 9-8. and su aftar start up Vopim s &
measutlng paint for the secandary output voltages. Afer
start-up {vla an internal switch) this Ypin is internally tapped
{voltage divided) to a voltage which can be measured at
pin B {80 Vpns is als0 a measuring paint for the sacandary
output voltages}.

2. In casa of a SMPS with primary sansing RIEZE is prosent.
By then the voltags fram pin 4 of the opig-coupler i alad
fad to pin 6 ISTS20 for an externally controllad ovarsoltage
protection at pin & (for a primary sensing SMP'S the opto
goupler anly conducts durlng stand-by. so avervollage
pratection along this way only works in stand-by mods}.

As soon as the valtage Ypins > 25, tha agic in ICF520 will shul

down the eutput 21 pin 3. This 2¥5 Ihrashold at Yans is

aquivalen! to a Vo1 of 16Y DC.

In normal aperation & +%0S of approx 100% DC far 21" and

150% DG for 25/28" is eguivalent 1o a Vi q of 16V DC giving

avervollage protection. In stand-by a +vOS of approx 30V DG

for both 217 and 25/28" sets gives ovarvoltage pratection

[zee stand-hy maoda).

Aftar switching "off' because of overvoltage protection, the IC

starks up again {geo &lew-slart).

As a rasult in case of gn overvoltage situation of the secondary

output voltages is sensed. the SMPS will go into ovarvoltage

pratection. In cass the overvoltage sifuation remaing prasent,
the SMPS will glve overvoltage protectlon again, slow-stan,
ovarvoltage protectlon, slow-start, ete. In guvarvoitage protection
tha SMPS will give & vary good audible hick-up mode.

Underveltaga. pondary voltages; If the

supply voltage Yen 1 < 8v DT the outpul pulse at pin 3 will be

shut down. A3 80600 38 Va.q1 < 7V5 the (C7520 will be switched

"of i letally.

In normal oparation & +vQS of apprax 680% DC for 21" and 85V

DC for 25/28" is equivalent o a Vaqr of 9v DE giving “first'

undervaltage protactian. In stand-by a +¥GS of approx 20V DC

for 21* and 25V DC far 25/28" iz aquivalant to a Vpin: of 8V DO

giving "first" undsrvoltags protection. In normal aperation a

+Y08 of approx 45V DC for 21" and 3% DO for 25/28" i3

equivalent to a Vpn: of 7V DG giving "second” undervaltage
protection, In stand-by & +v05 of apprax 15 DC far 21* and

20% DC for 25/28" is equivalent to & Yaim of 7V DO giving

rsaqnnd’ undervoltage protection. As & regult in caga of an

undervoltage situation of the secaondary autput vallages is
sensed, the SMPS will first switch "off* the FET drive pulse at
pin 3 IC7520 and then switch "off" the complete L7320,



Circuit description

In case the ICTE20 is switchad "off*, tha SMPS will switch "off",
In case the undarvoltage sltuation ramalns present, the SMPS
will glve underveltagse protection agein, slow-start, under-
voltage protection, slow-stant, ete. In undervoltage protection
the SMPS will give a very good audible Rick-up mode.

Mo load situation; In case the load goes down {a.g. the line
goes dawn bacause of some failure in the ling) this will be
detected by ICT520 via l-prim and secoendary output voltages
sensing. In this case the SMPS will remain narmal working.
Oworload (short-clrcult protactlon: If he secondary load
becomes too high. |-prim becomes tog high which is sensed by
the primary current sense vollage Vpnr. This voltage Ypn 7 is
nat allowed to exceed 1% DO by ICT520 and =0 gives currant
limiting. As the |-prm is limited, the secandary ocutput voltages
will also drop and 5o supply voltage Ypint will drop. As soon as
Wain1 = 3% DC 1he driving pulse at pin 3 will stop.

As a rasult of these 2 machanlsm In case of an overlosd the
sacongany voltagss will drop vary fast {thla |z called the
fuldback meachaniam; the foldback peint can be adjusted by

pin 5 IC7520; for MO1.1 this paint is adjusted to & maximum
tolerable output power of 130W for 21" and 200W for 25/28").
Aftar this foldback, the 10 starts up again (ssa slow-stars), In
casa the ovarlead situalion remains present, the SMPS will give
foldbeck agaln, slow-start, fokdback, slow-start. etc; As a result
in vagd of g shorcircwit {or overload) the TV will be in a very
good audible hick-up mode,

STANDBY

Tha STANDEY command from the pC ig "low" for stand-by
mode and "high' for normal operatian, The STANDBY-SUPFPLY
protection signal is "high" in casa a prolection is activated; in
case 0f & protection TATES3 conducts, 50 the power supply wil
also be swilched Intp sland-by untll the protectlen situation is
Ky,

In nermal aparationio protection TSF592 conduct and TE75931
doas not conduct. T$7592 conducts, 50 the voltage at the gate
of TH7S80 iz "low" and so0 THYE20 does not conduct. TS7581
does not conduct, 0 the voltage at the anode of D592 is
*high".

[n. stand-by medeiprotacilon moda TSF5E2Z does not sonduct
and TS7581 conducts. TS7S22 does not conduct, so the
woltage at the gate of thyristor THYES) is charged fram the
+W35 by A3550 and C2575; TH7S90 conduct in stand-by
made. TS75591 conducts 5o the anode of D552 is OV DC.

In stand-by TH7580 conducts. As 2 rasult the vollage at the
anode of tha diods Inside the epto-caupler {pin 1 1IGTS56} will
not be supplied any mare by the winding 11-12 but by the much
greater voltage across winding 15-18. As a result of this an
enormous cantrel curent will flow through the dicde and so
thraugh the transistor of the gpte-couplar. With this streng
feedback, 1IC7520 wil ad|sst down all secondary volages
drastically.

R3531,
zaner DEb32 (in stand-by TS7581 conduct) and the opte-
couplar are used. As soon ag Zenar DES22 starts 1o conduct,
Ihe diode and so the transistor in the opto soupler starts to
conduct comtinrously, This continuously conducting transistor
in the apto-coupler is used ta switch "off* the SMPS._ This is
redlised in two different ways for 8 SMPS with primary and a
SMPS with secondary sensing.

For SMPS with primary sensing: In case of a SKMPS with
primary sansing, pin 4 of the apte coupler is also cennacted
to pin & ICY520 overvoliage pin {OYF) (this A3528 is only
present in primary sensing SMPS). As the tranzistor is
continuously cenducting, pin § will be charged to 25 very
fast, glving overvoltage protection and the SMPS will be
switched "off".

After swikching "off" the Vpim supply voltage of ICT520 will
be built vp again via the start-up circitry and ag sooh as
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Vstart 15 raachad (14Y5) the SMPS start again at 40 kHz,
switches "off" again, atc — burst mode.

- For SMPS with secondary sensing: In case of a SMPS with
sepondary sensing, pin 4 of the opto coupler is only
connagled to pin 14 of the invarter in ICT520. As Ihe
transigtor is continugusly gendugting, the cantrel in the 1C
will reduce the duty eycle at pln 3 back e 0. 5o switching
'off" the SMPS;

Aftar switching ‘off' the Vo1 supply voltage of IC7520 will be

built up again via tha start-up circeitry and as 5000 a8 Yatar is

reached (145} the SMPS start again at 40 kHz, switches “off*
again, ate, -~ burst moda.

Tha LED and =g tha transistor in tha opto couplar will be

conducting untll the voltage agress C25681 bacomes [owser as

16 O tat 16Y DS over C2581 the diode in the opto-couplar

and 06592 just remain eonducting via the path over R3554,

opto-coupler-diods, B35 and DE592),

SECONDARY SIDE

+Y05 for the line oulput stags is mads via the posithve winding
17-18 for 21" and winding 1518 for 25/28°, rectifier diods
DEs&E? and smoothing capacitor G256%9.

+288 for sound owput amplfiar Is made via the positive
winding 13-14, ractlfler diodes DEST1 (and DEETE) and
smoothing capacitor G2573.

+13¥s for the CAT-smplifisrs and AM stund {and satollite
panel) is made via the positive winding 11-12, ragtifiar digde
L6562 and smoathing capacitor C2563.

+85 for the small signal part is darived from the +13vs via a
voltage stabilizer TS75EY.

+58TANDBY and POR for the wC (both in nermal operatian and
in stand-by mode) is atso made vig the pasitive winding 11-12,
rectifier diode DEBE1, smaothing capacitor C2561 and voltage
stabilizar TETHE0.

153 and +551 for the satallite pansl is made via the positive
winding 13-12, ragtifler diode DESEQ and smacthing capacitar
C2580 and voliage stablllzer TS7580.

Powar On Reset (POR); In order to ensura that the uC starks up
correctly & FOR signaf (Powar On Resaty must be given. Tha
POR procedurs sonsists of xaaping the raset pin 33 of the 1o
'low" for at [east 1 maec after switching on the sat with tha
rnains switch.

Ag long as the voltage across G2561 is lower than 9 DC (so
alsg at building up the supply valtage after switching "on" the
sot) TS7561 conduct as by than bath zener 4680 and TET5E1
conduct, As TS7581 ¢ondusts the POR signal is "high', so at
pin 33 of the nG ‘low" {aftar Inverting by TST604 at tha pCl.
Only in case the voltage across C2561 Is highar ag &V DG,
T87561 does not conduct any mare, As TS7561 does rot
conduet any mone the FOR will become "low", 3o at pin 33 of
tha pC "low* [afler inverting by TS7604 at the nC).
Prelections; At the secondary side of the SMPE no special
protection clroultrles are avallable axcept for fusible devices.
ftems 1500 and 1568 are so callad "elrcult grotectars' which
intarrupt in caze of a tap high current.

VIDEQ 4ND SYNC PROCESSING (dlagram B2 and B3]

General;|C7 119 (TDABIGE} iz 8 single-chip vides pronassar
with built in IF-detector, luminance and chrominance sepearalor,
PAL/NTSC chroma decoder, video controller and horizontal &
vertical SYne. processor.

IC?7119-44 IF DETECTCOR

IS7119-44 conlalng the IF amplifier and the IF gatector. Tha IF
signal is present al the output pin 17 of the tuner.

Bandpass filker: The IF bandpass characteristic is detarminad
by the bandpass of the SAW filter 1116, For FPAL BG gets a
SAW filter with 5.5 MHz bandwidth is used [OFWG29E2 33.4



o 33.9 MHz}. For BGDK or BGILL or l-only sate a SAW filtar with
& handwidth of 6.5 MHzZ is used t3 enabla BGILL reception
(OFWK3953 32 4 to 3B.9 MHz). Only in sets with LL" or M recep-
tion possibility in series with the SAW filter 1116 an additional
filker is needed (R3117, S2410, CH 11, C2112 and LE117}):

- For sets with LL' raception possibility this additional filtar is a
404 MHz rap flltering ¢ut the SECAM L' AM audio ¢arriar
{switchlng signal NTSCM/BG and DE101 and CF1568, C2113
are not used).

- For sets with FAL/MTSC M reception possibility this additional
filtar is used o attenuate the M carrier at 34.4 MHz by the
MTSCK/BG switching signal.

For PALNTSE M the NTSCRMBG switching signal |5 low!, 30
08101 does not condugt and sa anly C2113 iz switched in
parallel with the additional filter, The frequancy range around
the 34.4 MHz is not suppreased any more by the additional
filter enabling PAL/NTSC M reception enabling M reception.
Fou all other systems the NTSCMBG switching signal is
"high", 8101 conduct and so both 2158 and 2113 ara
switchad In parallel with the additlanal filtar.

IE-demodulatien fraquency; Four switehing be the other IF-

demadulation frequency for the SECAM L' system (35,95 MHz).

the demadulation raference cincuit 5114 on pins 1 and 2

[Z7115-44 can be swilchad by the switching signal L/L'2:

For BGILDK reception LiLZ is "low", TS¥102 doas not conduct
and g0 C2101, C2102 and Irlmming coli 2106 ara not switchad

In pargllal to the raferenss cail 5114. The lotal referancea circuit at

pinn 1-2 IC7118-44 is tuned to 38.8 MHz,
For L' reception L/LE" is "high', T&7102 conducts and so
C2t0t, C2102 and trimming coil 2106 ara switchad in parallal
o the refarence coll 5114, The total referance gircuit al pin 1-2
IC7118-4A is luned to 33.85 MHz,
|E demodulation: After the SAW fiker {and the additional IF filtert
the IF signal is supplied ta the IF-detector [CT118-4A pins 48 and
47. This IC7119-4A is suitable for both negative (BGIDK) and
positiva (LL"} madulation conlralled by the 1% bus at pln 5-6
IC7119-40.
Automatie Gain Control (AGG)Y: Delayed AGE sonlrol vie the AGC
voltage on pin 52 {AGC control is used for decreasing the
amplification af the tuner-ampiifiers in case the Incoming signal
an pin 46-47 1071 18-4A bacomes oo high (above the lake-ovar
lavaly). This take-gwar paint can be ad|uslad via I°C in tha sarvice
meny (sea chapter B8 of the servige manuall, The positival
neagalive switching of this AGC-contral it controlled by pin the
*C. For negative modulation (BGIDK) the AGC circuit controla at
the tap-sync level, for positive maodulation [LL7) the AGC circuit
controls at tha top-white laval. The AGC DC signal from pln 52
IC7118-4A s fed to pin 1Q of the tunar and is smoothed by
C2008 and R3014, TSFCO9-7010 are vesd 10 raduce the tuner
AGC time constant during program switching (from low HF level
I high HF fevel or from high HF level to dow HF [evel).

. Tha AFC is obtained from
tha referance signai of the IF-detactor and is vla 1°C fed to the
pC. Tha contral ls modiflad internally In 1G7113-4A for positive
or nagative modulatlon {alsy via IPGY,

HAENT: As tha IF-detactor Is alse conneacted via I°G fad to the pG.
tha IF-demadulatar can infarm the pC whathar it hes detacted a
picper 6ignal. In case the sync progassar 1IC7119-40 has found a
proper horizontal sync signal {burst) the IF-delector will infarm
the uC 3o the pC can start the micro-search via the AFC loop

{in case there is no horizonlal syne - 30 no IDENT - for mare than
15 rainutes. by thea the pC will automatically switch the set to
stand-byy. The IDENT signal is internally fed to 1CT118-4C
ensuring stabla OS0 avan without transmitter signal {ICT118-4C
can ba switched to difarent lime constanls).

IC7115-4B SOURCE SELECT AND CHROMINANCE/S
LUMINANCE/SYNCHRONISATION SEPARATION

Sound trap: The baseband CVBS signal of pin 4 [CF118-44
{nominal amplituds of 2%pp) also contains the sound signals (2C3

FK intercarnat sound or NICAM) at 2 subecarriar of 5.5/8.0/

6.5 MHz. Thesa seund slgnal are filkerad aul by the sound trap

crystats 1122 and/ar 1123; Crystal 1122 i5 a4 5.5 MHz caramla

filter and crystal 1123 is 2 6.0 MHz {for PALNICAM [) or 8.5 MHz

{for PAL/SECAM DK} ceramic filter, The output of this sound trep

{CVES-TERR/SAT) is used for video proceasing {IC7119) and for

CWEBS cutput at pin 18 suroconnectar ¥ {80 suroconnector 1

supplles the CWBS signal coming from the tunery.

CYES input pins 11 and 15: For CYRS procassing Insida

1C7113-48 two CWBS input ping ard & available; CVBS-intarnal

fiom IF-detector ICT115-44 at pin 11 [see CWBS-internal input

made) and CYBS-external from pin 20 eurcconnector 1 at pin 15

{sea CWBS-EXT 1 input mode).

SYHSCWYES inpul pins & and 9; For SYHS oparation input pins

B-8 107118-4B arg used. As an extra CVBES input pin % can ba

usad,

Input pin 8 ia used as chreminance input pin of IC7119-4B. Tha

chroma aignal can be supplisd from different sources:

- C-INPUT from pin 15 euroconnector 2
[sga SYHS-EXT 2 input modae).

- G-INFLT from SWYHS front input panal
[see SYHS-EXT 3 input mode),

- C-COMS from the COMB filter which extract C-COMB vut of
CWB3-COMB {when COMB-ilter is present),

Input pin 8 can be used bath as a luminance inpet pin Band as an

extra CVBS/SYNC input pin of IET119-4B {see CYBS/EYHE

sourea selact). The luminanca/CVBSSYMNC signal can ba
suppliad by diffarent sources:

- Y-SCE-IINPUT from pin 20 surocennactor 2
{see SVYHS-EXT 2 inpul mode).

- Y-FRONT-INPUT from SWVHS front input pansl
{s@a SYHS-EXT 2 inpul mada).

- Y-COMB from the COME fliter which extract ¥-COME out of
CWEBS-COMB (when COMB-filter is presern},

- CVBS playback fram pin 20 eurocannecior 2
{sea CWBS-EXT 2 input moda).

- GVBS playback from CWEBS front input panal
{sea CVBS-EXT 3 Input mada).

- CVBS from pin 13 1IC7119-40 (s8e TXT-mode).

- SYMNC-TXT signal from the teletext decader {sse TXT-mode).

CVES and SYHS source select: Source select between CVRBS

intarnal and sxternal and SYHS is realized via FC contral by the

wC. Thare are 3 possibilities:

- Incase CWBS-intarnal is selected, the CVEBS-internal signal
fram pin 11 ls passad to the luminance/chrominance'sync
separator for further video progessing.

In case CYBS-external in selacted thers are two possibilities;
In case there is no SYWC detected at the Y-SVHS input pin 8
IC7119-4B, tha CWBS-external signal from pin 15 is passed to
the luminance/Chrominance'sync saparator for further videa
progessing.

In case there is an SYNC signal at pin 9 1C7119-4B this is delec-

ted internatly by a SYMNC-detector, [C7119-4B switches into SWHS

mada anatling SYHS processing. In the 8¥HS mode the ¥ and C

ara dlractly passad to the vidao controller ICT119-4C. In case the

SYHS mode is salactad this is communicated 1o the pl via 1’c.

- Incase a special command is glven via tha I°C line, the
¥-3VWHS input pin & can ba used as a CVES input pin. This
CWBS signal from pin 9 is passed o the luminancs/’
chrominance/sync separator for further vides progessing.

CVYBS output pin 13; Pin 13 1G7119-4B is a CVES output pin 13

which has 2 source salect ingide IC7119-4C between:

- CYBS-intarnal from pin 11 1C7119-48

- CWBS-external from pin 15 [C7110-46

- CWVBS& which made internal in IC7115-4E by adding the ¥ and
C slgnals from the SVHS plug.

The selection is raallsed via I*G contral fram the pC and is

completaly indepandent of the souree salection for furthar vidag

processing bo the CRT. In the MOA ,1-E the selected CTVYBS output
at pin 13 CVBS is alwaya the same source which is used for
furthey video pracessing.



Circuit description

This means that the signal line CYBS-SC2-0UT which goes to
Pl 19 frem euroconnectar 2, always givas the source which is
displayed on the TW-zcraen (WYSIWYS; What You See Is What
You Get} except whan EXT 3 {frank) is selected (by then tha
CYBS signal from the tuner |s prasent at pin 12 sa at pin 19 of
EUrDConnector 2).

The CYBS output signal frem pin 13 is suppligd 10;

- the CVBS-QUT at pin 19 eurpconnectar 2
{via C¥BS-502.0UT)

- the TXT-decoder via IG7104-2B upper mode
(SELECT 2 "high"} via the signal line CYBS-TXT
{=as TXT-made}.

Luminance/chrominancedsync separation; The selseted video

5|gnal fram the CYBS and 5YHS source salet |5 used for
SECAM chroma decoding via CVES oulput pin 38,

Sync progessing at 1IG7119-40 (internally fed through inside
127119).

- Luminance procassing inslde 27119-4B, the chrominance
signal is filtered out [-20dE) by a chroma-trap (filters oul the
chraminance, sg lesaving the luminance part) which is internally
callbrated st the subcarrier fraquancy {4.43 MHz from crystal
1117 on pin 33 IC7119-48 or 3.58 MHz from crystal 1118/411%
on pin 32 IC7119-4B).

Chraminance processing via 4 chrominance bandpass filtar
inside IC711%-4B8.

Y-OUTAHBIMOS: The Y-OUT/YBIMOS luminange signat is fed ta

tha delay line IC7140 and {if prezant) to the CTYHISTOGRAM ar

CTI'BLACKSTRETCH panal.

ALL POSSIBLE INPUT MCDES

CVBS-internal input made; In the CWBS-Intarmal mode the
CVBS-internal signal from tha fmnet is vin pin 11 1C7118-48

passed to the luminanca/chtominance/sync separator for hurther

wideo processing.

CYES-EXT 1 Input made: In the CVBS-axtarnal mods the

CWBE-3C1-INPUT gignal fram pin 20 suroconnector 1 is via pin

15 1071 19-4B passed to the luminance/shrominance/sync

sepatator for further video processing.

CYES-EXT 2 input mode; in the CYES-EXT 2 mods the

CVB3-signal fram pin 20 gurogonnectar 2 is passed vig pin 8

IC¥118-48 ta the luminance'chrominance'sync saparalor for

further vidag processing. In thiz mode 1IC7104-28 s in the lower

position (SELECT 2 is "low") and IGT104-24 16 | the upper
position (SELECT 1 s "high"). Two possibilities:

- The front input panal Is not present, IC7875 is not prasent and
g0 the CVBS signal from eurocennector 2 |5 diregtly passed via
jumpar 4875 13 pin 9 1IC7119-4C.

The fiont Inpul panel is present, the FRONT-DETECT
switching signal should be "low" (8o IG787S in the EXT 2
mads, 5o neithar a signal from the SWHS nor the GVES plug
at the front input pangl |5 detected}. By than CYBS from pin 20
ewrnconnaclor 2 is pasaed via pin 2, to pin 4, t0 pin 2 to pin 15
IC?875, and then ko pin & 1ICT119-40.

SYHS-EXT 2 inpid mode: In the SYHE-EXT 2 mode the SYHS-
signal from pin 15 and 20 euroconnector 2 is passed via pih B
and 9 [CF113-48 ko the luminance/chrominance/syno copurator
for further video processing.

The C-INFUT sigral frem pin 15 surogonnactar 2 i directly
fad 13 pla 3 1IC7119-4C.

The CBYS-5C2 signal fram pin 20 eurctonnector 2 can also
be used as luminance signal input. This ¥ signal is fed via
1710428 {lower position, so SELECT 2 is "low") and
IC7104-24 {upper position, 30 SELECT 1 is "high"}, In case
the fromt Input panel is not prasent, IC7875 is not present and
50 the Y signal at pin 20 from suroconnector 2 is directly
passed via jumpar 4875 @ pin 9 127112-4C. In case the fronl
input panel is present, the FAONT-DETECT switching signal
should ke *low" (50 ICTATS in the EXT 2 mode, so neither a
signal from the SVHS or the CVBS plug at the front input
panel is detectad).
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CAVBES-EXT 3 inpyt_muds; In the CVES-EXT 3 mode lhe CVBES-

signal from the CvBS sinch input plug at the front input panal is

passed via pin 8 1C7115-4B g the [uminancefchrominance/syhe
separator for further video processing. In the CYBS-EXT 3 moda

IC7104-2B is in the lower position {SELECT 2 is "low"y and

HE7104-24 is in the uppar pasition (SELECT 1 is "hegh"), For

CVBS-EXT 3107875 is automatically switched into the EXT 3

mode via the FRONT-DETECT switehing signal which is *high® in

cage a SVHS andfor Cv¥BS is present (e diagiam J}.

SYHS-EXT 3 input mads: In the SVHS-EXT 3 mode tha SYHS-

‘signal from pin 15 and 20 aurgconnactor 3 is passed via pin §

and 9 IC7119-48 to the luminance/chrominance’sync separator

for further vidag progessing.

- The C-FRONT slgnal from the C-pin of the 5¥HS connector is
diractly fed to pin & 1G7118-4C,

- Tha¥-FRONT slgnal the ¥-pin of the SYHS connactor is fad
vig IG7104-28 (lower position, so SELECT 2 is "low") and
IG7104-2A {upper position, sg SELECT 1 is "high*) to pin B
ICF119-4C.

For CYBS-EXT 3 ICT875 is qulomatically awitched inlo tha
EXT 3 mode via the FRONT-DETECT switching signal which
is "high" in case & SYHS and/or CYBS plug is present.

TxT-mode: in Ihe TXT-mode the CVYBS-sighal from pin 13

IC7119-4B8 passad via pin 8 ICT118-4B to tha syne separator oniy

for synchronizing the RGE-TXT which is mgerted at the video

controller IC7118-4C (so only for TAT mode IC7104-24, is in the
lower paosition, 56 SELECT 1 Is "low"), CYBS-output pin 13 can
come fram CWVBE-internal or CVES-external or SVYHS. This CVBS-
outpul pint Is vie ICT104-26 (lower posilian so SELECT 2 "low")
and CVYBS-TXT fed to tha TXT decodar. In the TXT decoder fram

CYBS-TXT the RGB-THXT and $YNC-TXT signals are extracted.

CHROMINANCE PROCESSING {IC7119-4B AND IC7113)

chrominance prgcessing; The ¢hrominanss signal originates from

ICT112-4B and is Inlernally applied to the PAL/NTSC chroma

decoder inslde IC71159-48. Far SECAM chroma decading IG7113

is usad which ohtains its chroma signal via pin 36 IC7119-4B

{sea pln 3§ description), The PAL/NTSC chroma signal is fed via

& pre-amplifier and a burst damodulator to the PALNTSC R-Y

and B-Y demodulater (all inside 1G71153-48). On bases of the

burst this FAL/NTSEC chroma demadulator determines whether it
iz & PAL ar a NTSC signal and subsequently decodes it 2z a PAL
ara NTSC R-Y and B-Y signal.

Chrominance reference crystals at pin 33 and 32: Atpln 33 a

4.43 MHz reference crystal 1117 for lecking the PAL and SECAM

chrominance ascillalor of both chrgminancs decoders ICT119-48

and ICT113. At pin 32 a 3.565 ar 3,575 MHz reference crystals
for lecking the PAL/NTSE M or PAL N chrominance oscillatar of

tha chrominance decoder ingite IC7119-48 is present on pin 22

IG¥119-4B. In case the switching signal S¥S1 is "high' crystal

1118 {3.579 MHz) is zalactad for PAL/NTSE M chrominance

decoding, in caze 5YS1 is "low" crystal 1119 (3,582 MHz) is

selacted fer PAL M chrominance decoding. Selection between pin

323 Gt pln 32 crystal for a full PAL/NTSC muill set, is realisad via

"G,

Ein 36 is tha chrama oulgut for feading the chroma-signal to the

SECAM chioma decodar IC7113.

Bidirectional communleation ling between pin 31 1C7119-48 and

pin 1 1C7113 both [S7119-4E and IC7113 "know" whather a PAL

o 3 SECAM signal is detected:

- On AC level there is a 4.43 calibration signal far calibration of
the PLL and chrema clache filtar of IC7113.

- OnDC level there is a PALSECAM swilching line enabling
automatle salaction of ICF115-48 o1 1C7113 to supply R-Y and
E-Y to the delay line ICT271.

If IC7118-4B has detactad a PALNTSC sigaal, pin 31
IC7119-4B bacomes 15, By then the demadulated A-¥ and
B-Y will be fed to the eutput ping 27 and 28 ICT7115-4B and
&0 to the delay line ICT140,



Circuit description

[t the sat i3 equipped with NICAM £, the NICAKW L moduls is
wsac and replaces the sound IF clreultry on the small signal
panal (the TDA3B4E (IC7E33) on the small 5ignal panel delivers
FI and NICAM BGE). The cutput of the IF sound saction is the
modulated sound on tha different sound arrlers.

The audic power ampliflers for driving the lefl and right
loudspeakers are un tha large signal pansl.

SOLUND IF

at pin 17 of the tunar, tha video |F output is présant. This signal
is fed to the IF sound slreultry. Thara are two diffarent varslons
aof tha iF sound cireuit:

O the small signal pangl Tha ¢lrcuit built arcund the 107023
TOAIB4E for FM/AM/NICAM BG sound on the small signal
pangl. This circuit i used for all varsions except for varsicns
with MECAM LL' sound {France}),

The slgnal from the tuner {38.9 MHz for PAL) is fillarad by band
pass fillers 1030/1031 1o aliminate the video compongnts of tha
signal. The carrect filtar characteristic i determined by the
signals L/L' and NTSCM/BG and the trangistors TS7030,
TS7031 and TSTGA2. Tha IS converls the [hcoming signal
betwesan pelnt 1 and 18 from a base of approsimatealy 39 #Hz
ta the baseband slgnal. The sound carriers are put st tha
default position (5.5/5.74 MHz for PAL BG), This sound IF
gignal arrives at the oulput pin 12 of the IC. Al pin & the
detected AM sound (syslem L) s available.

0n the MICAM | modute The IF creult is presant at the NICAM
L module on tha small signal panel. In case this module is
present, the alreuits at the small signal pans| argund the
TDAIBA45, ars not pragant. Tha NICAM L module has the same
function as the sound |F ¢ircuil at the small signal pensl, but in
this module alza the MICAM L sound system can be processed,
The circull ¢onsists mainly of the 7001, TOAGA1S that
integrabes a let of functinnalily. A band pass filter filtars the IF
zignal before it entars at pin 1 and 2.

The VCO reference centra fraquency is sat by L5001 and
C2004 between pins 24 and 25. This frequency is 58l to 2 timas
389 MHz (77.B MHz} for syslems B, G and L.

The slgnal L/L® which entars the motluls at pin 8N20, anters the
I &t pln 11 and is used o ssiect betwoen syslem L and systam
L' If tha valtaga leval of pin 1t is pulied law, the refarence VCO
centre frequency is decraasad {2 times 33.9 MHz) by acthvating
an internal capacitar. Thls |s negessary for system L', At pln 20
¢f tha |G, tha Saund 1F signal leaves tha IC for demadulation
and decoding by tha saund module, Al pin 12 the demodulated
AM mona gound |s available. This mend gound is also fad to
the sound moduls.

AUDIO MCDULE

Introduction: The seund module used in the MO chassis is a
new module built around the MSP3400 or the MSP3410 rukti
standard sound precessos,

The MSP3400/3410 is a one chip salutlen of sound carrier
demadulatlen, sound processing and sourte S8lection.

The MSP2410 is designad o simultansousiy perfortn diglial
demedulstion and dacoding of NICAM-coded TV aterso sound
as well a5 demodulation of FM-mong sound. Alternatively, two
carrlar FM gystams according b the German and Korean
terrgstrial specifications or the satelite spacifications can ba
progessed with the MSF3410,

The demadulalion of AW sound carrars is not dong by the
audic modgule. Thig is done via the convantional sound IF
mixing units.

Wext ta the abeve mentioned sound features, the sound moduls
contains & headphona amplifier and can optionally be equipped
with tha ‘Incredible Stereo” cirgultry.

The audio module is adjustment fres,
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EURCPEAN SOUND SYBTEMS COVERED BY THE AUDIO

MCDULE WITH THE MSP3314:

sec feble

Note: The AM Is not dermodulated by the MSP3410 but via the
IF unit. Yersions with the M5P3400 have the same
specification gxcepl for tha demodutation/decading of
MICAM signals.

The Seund |F. signal (SIF) from the small signal panel enters
the audic module at pin 1 of 146, This IF signal contains FM
audio signals In moeno or stereo and, if prasant, 2 OFSK
madulated signal for digital NICAM sgund.

In case of AM sound {or example system L) the detection is

dome at the sound IF part on tha small signal panel. The mang

hassband audio enters the medole on pin 7 of 146,

- Bassband audip from the exlernal inpuls (eurcconnector 1,
eurncannactor 2/Front). Euroconneclor 1 is connected lo the
SC2 input of the MSPI400/3410, eurosunnactor 2 is
connectad bo the SC2 Input af this IC. The SC1 Input is
used for Incredible Stereo.

- Optionally satellite IF sound can be provided

The spurces are diractly fed to the MSP3400/3410 IC far further

processing. In the MSP3400/3410, IF demodulatian, stareo and

NICAM decoding (3414 only), source selgction, sound

processing {volume. bass, trabla..} and output selections are

done.
wmmmnmnmtermmmwmaﬁm

three sfereq o
The firgt DAC {pihs 28 and 29) delivers tha main saund to
ba fed directiy k& the Audio Power Amplifiers. Tha
Headphone Amplifier signal can be derived from the main
geund gignal {in this case separata headphone voluma
centrol is hol possible).

- The second DAC (pins 25 and 26} dellvars a signal for the
constant level output to the audio Cinch outhuts or for the
headphone wlth separate valume contrél.

- The third OA&C delivars the recording output slgnals. The
oulput of this DAG is fed to the twa internal record selactors
from which tha signals are fed 1@ the surocannectors,

The firat tacord selactor output [SC1, pins 36 and 37] delivers a

signal for the constanl level cutput if the headphone output has

geparata volume cariryl. This output is also connectad to
euraconnector 2 via IC735E (HEF4053). Besides signals to the
euroconnectors and Constant Leval cutputs. the SC1 output is
alzo used to fead back the signal via tha Incredible Stereo
circuit in ¢ase thls circuit is present, After this circuit is passed,
the signal is fed to tha euroconnector 1 input of the M3P IC sa
thal the signal can be further processed as a normal signal
coming fram the SC1 input. The SC1 input is only usad in case
the Incredible Stereo circuit is prasent, so 1his input bag nuthing
ta do with the physical suroconnector 1 of 2 connactors of the
g8t

The second record selaglar nulput [(SC2, ping 33 and 34)

delivers the signal to eurcconnactar 1 and 2 via the HEF4033.

Ihmudu!a delivers sound output to;

The large sighal panel for power amplification of the main
laft and right channe! saund.

- Tha headphonsg socket

- The canstant level audie cinch connectors

- Ewroconnector 1 and 2 audio outputs (euroconnacton 2 only
in case that two euroconnectors are prasent an the set].

HEADPHONE AMPLIFIER

The headphone amplifier is built arsund TS7415, 7420 and
7421 far tha right channgl and around T37427, 7430, 7431 for
the taft channel. Jumpers 4413/4425 are pregent n ¢asa tha
headphone signal is derived from the main audio sighal. [n this
case no separate headphone volume camrol is possible. The



'Sourd Enable’ slgnal from the headphane sockat mutes the
main audio power ampllflars in case a headphone is connected.
By adding bridge wires 0389 and B387 the separate volume
coniral far tha headphone |4 possible, 88 via these bridge wires
tha sscond DAC aperates as hsadphome oulput,

RECORD SELECTIOR

The most important part of the record salsction |s done by the
MEPA410/3400 intamally. The outputs af the irternal record
sclectors ara called BCARTY and SCART2 (8C1, SC2 at ping’
36737 and 33/34). Tha racard selector galacis a source to be
recorded from, betwean elgnels coming from the DAC and signals
coming fram tha othar Inputs SCARTT, 2 or 3 (301, SC2 and
SC3 at pina 52,53, 459/50 and 48/47}.

In practics, tha signals delwarad o the suroconnactar 2 ara the
sama as the displayed signals (What You Ses ks What You Get},
The switch HEF4053 [IC7352) feads the tuner signal v suro-
connestor 2 In case the signal from euroconnactor 2 is played
back. This avelde oscliiation of the ssund In case a VICH feads
through s incoming signals to s outgolng slgnels, In all olhar
cagas of play back, this switch i% in 1ha upper pogition

{801 qutpu).

INCREDIBLE STEREQ

The Incredible Stared circull oparatss via a amart combination

af filkering, mixing laft with right channels and phase ghifting for
specific partg of the audi spactrum The left channel is built
areund dual amplifier IC7350. Via a filer network the left signal
entera the positive input at pin 5. The right channel Is added 1o
the left channal after filtering via A337E at the feedback [nput at
pin §. Tha output at pin 7 is fad t ihe euroconnector 1 input of
the MSP3410/3400. The right channal oparates via the same way
but |15 bull around dual cparattonal amplifier IC7351,

DIVERSITY

The audlo modula can have a lot of different executlons because
of the large amaunt of functionality, The folfowing madular

tuncilonalhy creates diffarent modules:

- Qo or two surosonnactors
Incredible Stareo present
- Beparate headphone volums control
- Gatallite
- Dolby
- MNICAM {no NICAM [ NICAM B3I { NICAM L}

AUDIO AMPLIFIER

The audio amplifier on the large signal panal |s built around the
TDAZ2818 {(IC7TE1). This |C containg two audio power ampliflsre,
Both |eft and right speakers ara cannacted to this amplifler. The
aubwooter [& connected 13 eth left and right lcudspeaker outputs
of the 1C. As lohg aa tha signal batwesn two positive outputs is
2arc as bath signals are sgqual, the slgnal of 1he feft channal is
Invartad first by TS7780 befors it is amplifisd. This results Ina
double stgnal gutput to the subwaoofer. In order 1o have & cormect
phase betwasn the lait and right Ioudspeaksr, ona of the two
loudzpeakers is inveorted by means of crossed wire to the
loudspeaker,

The =saund enabhe ling which antars the IC at pin 2, mytas the
power amplifier in case that the eel 18 awitched to stand-by
(antl-plop system with transistor TS7763).

The OBE panal {Dynamic Bass Enhancement) is presently not
usad.

TV system Carrler [MHz2) _F Maoduiatlon . Colour system " Country (example)

B/G 5.5/5.74 FM-sterec . PAL i Germany

B/G 5.5/5.85 FM-MonoNICAM AL i Spain

L | s AM-MonD/NICAM  SECAM | France
T 5.0/6.562 FM-Mono/NICAM * PAL | Uk

D/K 6.5 FM-Mono | SECAM USSR

M 4.5 | FM-Mono | NTSC USA

Satellita 6.5 ! FM-Mono P PAL Astra
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