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§‘ECHN!CAL DATA

| CRT PANEL
Visible Picture 47 cm /50 cm / 66 om
Deflection Angle B ! g0 1107
Vertica! Freguency L 50Hz
Horzontal Frequency 15.625Hz
ELECTRONIC
Program Number 100+AV
Telatext Fiof text
Tuner Cabie tuner - 8 MHz spacing for Hyper Band
TV System European CCIR system
Music Power 110° 2x8 Watt Rms 10% distartion
90°2x4 Watt Rms 10% distortion
CONNECTIONS

Euro AV Socket

inciude

MAIN STAGE
mins Voltage 165-266VAC
Mains Frequency 50Kz

Power Consumptign

110° 126W, 90° 75W;

In Stby Mode

110°8 Watt 905 Watt

!?ECOMMENDATION FOR SERVICE REPAIRS

1- Use only original spare parts. Only use components
with the same specifications for reptacement,

2- Onginal fuse value only should be used.

3- Mam leads and connecting leads should be checked
for external damage before connection.
Check the insutation.

4- Parts contributing to the safety of the product must
not be damaged or obviously unsuitable.
This 15 valid especially for insulators and insulating
parts.

5- Thermally loaded soider pads are to be sucked off
and re-soidered.

6- Ensura that the ventilation siots are not obstructed.

7- Potentials as high as 25 KV are present when this re-
celver is operating. Operation of the receiver
outside the cabinet ar with back cover removed invol-

ve a shock hazard from the recesver.

Servicing snould not be attempted by anyone who 1s
not thorougnly familiar with the precautions
necessary when working on high voltage equipment.
Perfectly discharge the high potential of the mcture
tube before handling the tube. The picture tube s
hughty evacuated and if broken.

Glass fragments will be violently expslled.

Always discharge the picture tube ancde to the rece-
iver chassis 1o keep of the shock hazard before re-
moving the anode cap.

- Keep wire away irom the high voltage or figh tempe-

9-

rature compenents.
When replacing a wattage resistor in circuit board,
keep the resistor 10 mm away from circuit board.

E-_IANDLING OF MOS CHIP COMPONENTS

MOS circuit requires speciat attention with regard to
static charges. Static charges may ogcur with any high-
ly insulating plastics and can be transferred to parsons
weanng clothes and shoes made of synthetic materi-
als. Protective circuits on the inputs and outputs of mos
circuits give protection to a limited extend only dus to
time of reaction,

Please observe the following instructions to protect the
components against damage from static charges.

1- Keep mos components in conductive package until
they are used. Most components must never he sto-

1- Excessive high voltage can be produce potentially
hazardous X-RAY radiation. To avoid such hazard,
the high voltage must not be above the specified li-
mit. The nomnas value of the high voltage of this re-
cewer 1§ 25KV a! zero beam current {munimum
brightness) under 220V AC power scurce. The high
voltage must not under any circumstance, exceed
30KV Its recommended the reading of the high val-

red in styropor materials or plastic magazines.

Persons have to rid themselves of electrostatic char-
ges by touching MQS components.

- Hold the component by the body touching the term:-

nals. -

- Use only grounded instruments for testing and pro-

cessing purposes.

- Hemove or connect MOS ICs when operating voita-

X-RAY RADIATION PRECAUTION

ge is disconnected.

tage be recorded as a part of the service record. it 15
important to use an accurate and reliabie high volta-
ge meter

- The pnmary source of X-RAY radiation in this TV re-

cewer 15 the picture tube. For continued X-BAY radi-
ation protection, the replacement tube must be
exaclly the same type tube as specitied in the part
tist,
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1 Yo 0 Y-delay adjustment for external sources
ERV[CE MEN U AGC 4 AGC take over
4 CL 4 Cathode drive level
Bis 00 {ACL=0; FCO= 0: SV0=0; HP2= 0; FSL= 0: 0S0= T
The service menu s entered by pressing the <SUB-PAGE> key on the RC and VOLUME-DOWN key on the TV simuitane- Bist 00 f\f_‘;_oc; T:JSSTVG':VO_%\;& 0: AV-25= 0;
cusly when the TV 15 :n TV- mode. The serace menu is left by pressing the <TV> key =0 =G0 AV =
! . ; i OptByte1 {Default=E3)
When entering the service mode the first menu iem 1s IF {selectien of normal IF). Next items can be selected using the keys PAL-BG _ Setection PAL-BG (1
<PROGRAM-UP> and <PROGRAM-DOWN> The value of each item can be changed using the keys <VOLUME-UP> angd PAL-DK _ s§>;§t!§2 pAL'DK ”’

B i for the tuner-band-selection. BITS and optio : - . !
<VOLUME-DOWN> The item values are displayed as decimal values, except for ul phior PAL-| - Selection PAL-I {03
Hems, PAI-M = Selection PAL-M o3}
They are displayed as hexa-decimal values. All vaiues are stored in non-volatile memory when the serice menuy 1§ left. The PAL-N _ Selection PAL-N (0
INIT CTve32L” item initializes the NVM: 1t clears all names and tuning mformau‘oq of all programs and writes c_igia_\ult_vaiuv NTSC-M - Salection NTSG-M (1)
es for the service alignments and preget values in NVM. White doing so, the OSD dispiays "BUSY" When the initialization 15 NTSC-443 - Selaction NTSC-443 (ﬂ
tinished, the message "READY" s written on the screen. SECAM-BG = Selecticn SECAM-BG {1

‘(1) Selected, {0) Not Selected
OpiByte2 {Detault=07}
T SECAM-DK = Selection SECAM-DK n
ftem Default Explanation FRANCE - Selection FRANCE i
IF 389 iF selection (58.8, 45.8, 38.9 or 38.00 MHz) Logo = Enable/Disable Logo {1/0)
IFL3 339 IF for SECAM-L1 selection {353.4 or 33.9 Miz) PalBG Ser = When the PalBG Scr selected, TV searches only _
PalBG. Otherwise it searches all. (0}
P 31 Honizontal parallelogram .
H . P i Av2 - Selaction AV2 (@
HB 31 onzontai bqw : ‘(1) Selected, (0) Not Selected
EW a7 East-west Width for picture semng_16-9 OptByte3 {Default=E8)
PW 18 East-west Parabola for piciure setling 16:9 HP - Seiection HP )
uce 13 East-west Upper Corner parabola for piciure setting 16:9 Voibar = Selection Yolbar &l
- - ) Subwof = Seiection Subwof ()]
g rabala for picture sefting 16:9
LCP 13 East-west Lower ?orner Dé al i P ng Presets - Selsction Presets )
TC 28 East-west Trapezium for picture setting 16:8 Lock _ Selection Lock i)
HP4:3 o3| Horizontal parallelogram for picture setting 4:3 Hotel = When the Hotel mode selected, It's impossible to
: 3 Horizontal bow for picture setting 4.3 anter menu settings.it selects the Hotel mode. (1)
HB4:3 - s - ‘g ; (1} Selected, (0) Not Selected
EW4:3 45 East-west Width for picture setting 4:3 OpiByted (Default=B8) -
- - - efault=
PW4:3 15 East-west Parabola for picture setting 4...3 : 169 - Set 169 mode active 1 ,,
UCP4:3 a5 East-west Upper Comer parabola for picture setting 4:3 . 10 = Selection 110/90 Tube {10}
LCP4:3 25 East-west Lower Corner parabola for picture setting 4:3 Hpol = Default (0}
- - - : ; Vpol = Default {0
TCAS 31 Eas.t-wes( Trgpezlum for picture sefting 43 Field - Default {1
HS U Horizontal Shitt FE-Out = Detault ()
VS 3 Vertical Slope Sw.on = When the power on the TV, it Enables or Disabies
VA 3 Vertical Amplitude Standby Mode. (1:0
c Y S Comoction Vg-Check = Default n
g 9 & : *{1) Selected, (0} Not Selected
vYSD off Ven!cal chn Cisable OpiByte5 (Default=09)
VSH 31 Vertical Shift Clock = Enabte/Disable Clock Menu {n
VX 25 Vertical zoom (East-west only) AM/PM = Default ]
BLA 7 Black Level Red AL = Auto Volume Level {1
BLG 7 Black Level Green - | -norma N Defauit o
_ 11} Selected, (0) Not Selected
WPR 31 White point correction Red OptByte6 (Default=00)
WPG 31 White point correction Green uoc-J = Default ol
WFPB 31 White pomnt correction Biue ignrSUP = Defautt (@
s 15 Y-defay adiustment for SECAM ignrNOF - Defautt o
y adj {1} Selected, (0) Not Selected
Yo 8 Y-delay adjustment for NTSC
YP o} ¥-delay adjustment for PAL




pT-92 Chassis Service Manua!

Start trequency of the \ow-pand i MHZ

TSL 45
TEL 118 End frequency of the \ow-band
TSM 118 Srart frequenCy of the mid-pand
TEM 400 End frequency of the mid-band
TSH A00 Sran frequency of 1he hugh‘band
TEH 863 End frequency of the ugh-pand
BL 03 hex Value needed tor switching 1o the |ow-band
TBN 06 hex Value needed fof switching to the mid-band
TBH 85 hex Value needed fof switching o the fugh-band

16:9 /43 Ad]ustment

The cTve32y software uses two sets of parameters tor the registers HP (honzontal para\leiogram). HB {honzomal
powY, EW (EW width). PW (parabo\a!w'.dth), UCP (upper rornar parabola)‘ LGP (lower corner parapo a)

and IC (EW frapezium- They occur 0 the service meny tor 16:9 screen with the listed abbreviations.
For the 4:3 screen ther g set of these registers. service meny with the extensian ‘43
{Le HPA3, HB43,. )
Each register set
the 4:3 settings with a & .
The mnenu items W, PW. ucP, LCP. TC, HP4:3, HBaa,.. TC4
aption 160 15 set 4 th option oyte.

a 15 a 5econ They occur i the
conditions €. the 169 setings are adjust

e n the genvice Meny if the

3 and VX wilt only b

TUNER PARAMETER IN SERVICE AND DEFINITION

Start frequency ot the 1ow-band W MHzZ

End frequency of the 1pw-band

start frequency of the mid-band

£nd frequency of the rid-band

Start frequency of the igh-band

End fraquency of the migh-band

pex Vale needed tof switching 10 1he tow-Dand

nex Valug needed for switching 0 the mid-band

hex Value needed fof switching 10 the tugh-band

ed with 8 163 picture -
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PECIFICATION
G SCamh OF THE CONNECTOR

I- Au k0
- \i DUtDU[ gt ¢han el 0.5 VRMS <l
Audio 1 ¢ch. R )]
2- Audio | put 1 ignt channe! 0.5 VRMS {cannect d
ected to No.6)

3- Audio out T R
put 2. lekt channel
) ( o 0.5 VBRMS (connected to No.1)

5- GND
6- Audio in
put 2. left channe
. i 0.
7- RGB input, blue (B VNSO
8- Switch signal vi .
|
oo gnal video {status)
10- Reserved
or clock signais (n
1; e (not connected)
- Reserved fol .
I rem
|2 Poes ote control (not connected)
:;- GND switch signai RGB
- AGB input, red (R}
16- Switch signal RGB
17- GND (video)
18- GN - Vi
D19- Video output 1 Vop/?5 ohm

20- Video in
put 1 Vpp.7
21- Shisld Pp.75 ohm

1 3 5§
7 9 #1113 t5 17 18 21

2 4
6 8 10 12 14 16 18 20




TV-Chassis PT-92/ 32"

stereo, 2 Scart, DVD-Player GTV 482 5TIVT

TDA 9353PS/N1/3L0306
TDA 935301
IF 389 Bits0 jalo] Opt3 6C
IFL1 33.40d..9 ACL o] 0
HP 34 FCO 0 Jr o]
HB 35 SVO 0 HP 1
EW 45 HP2 [ Valbar 1
PwW 12 FSL o] SubWoof 0
uce 1 080 0 Presets 1
LCP 13 o] Lock 1
TC 32 0 Hotel 0
HP4:3 22
HB4:3 31 Bitst oo Opta B3
EW4:3 28 FF1 0 16:9 1
PW4.3 15 BTSC 5} 110 1
UCP4:3 1 FMWS 0 Hpot 0
LCP4:3 13 BKS 0 Vpol 0
TC4:3 28 0 Field 1
HS 29 0 Fe-Out 1
V5 28 0 Sw-on 0
VA 44 0 VG-Check 1
sC 5
VSH 29 Opt1 1 Opt5 05
VX 25 PAL-BG 1 Clock 1
BLR B PAL-DK 0 AMIPM 0
BLG 10 PAL-! 0 AVL 0
WPR 49 PAL-M ¢] 0
WPG 36 PAL-N a 1-norma 0
WPB 32 NTSC-M 0 0
Ys 5 NTSC-443 0 1}
¥Yn 5 SECAM-BG 0 0
¥p 5
Yo 5 Opt2 1Cc Opts 40
AGC 20 SECAM-DK 0 UGC-J 0
CL 8§ FRANCE 0 ignrSUP o}
obige Wernte kénnen je DvD 1 ignrNDF 0
nach Bildethirentyp PaiBg Src 1 PAL-BG/DK O
variieren AVZ 1 PAL-L Q
0 Eco 0
0 bvD Start 1
0 WSS 0

Tunerwerte

TSL
TEL
TSM
TEM
TSH
TEH
TBL
TBM
TBH

045
118
118
400
400
863

Tv-Chassis PT-92 /32"

stereo, 2 Scart, 16:9, CTV 481 STWVT

TDA 9353PS/N1/2L0269

TDA 8353W2
IF 389 Bits0 00 Gpt3 B8C
IFLY 33,40d.9 ACL 0 o]
HP 19 FCO Q Jr 0
HB 32 SvO Q HP 1
EW 45 HP2 a Vaolbar 1
PW 13 FSL 0 SubWoaof 0
UCP ] aso 0 Presets 1
LCP 13 o Lock 1
TC 28 0 Hotel o}
HP4:3 20
HB4:3 31 Bits1 00 Optd B3
EW4:3 27 FFI 0 16:9 1 ;
PW4:3 15 8TSC 0 110 1
UCP4:3 13 FMWS 0 Hpol 4]
LCP4:3 13 BKS 0 Vpol 0
TC4:3 26 0 Field 1
HS 24 0 Fe-Out 1
Vs 42 4 Sw-on 0
VA 45 o VG-Check 1 !
sC 10
VSH 35 Optt 01 Opt5 05 :
WX 25 PAL-BG 1 Clock 1 ;
BLR 9 PAL-DK 0 ANMIPM o]
BLG 8 PAL-I o] AVL a]
WPR 52 PAL-M 0 0
WPG 36 PAL-N 0 1-norma 0
WFPB 32 NTSC-M o 1}
Ys 5 NTSC-443 0 0
Yn 5 SECAM-BG 0 c
Yp 5
Yo 5 Opt2 18 Opts 00
AGC 20 SECAM-DK 0 uoc.J 0
CL 8 FRANCE 4] ignrsUP 0 :
obige Werte kénnen |e WEB 0 ignrNCF Q 1
nach Bikdréhrentyp PalBg Src 1 4]
variieren A2 1 PAL-L 8]
0 Eco 0
0 WEB St 0
0 0

Tunerwerte

TSL
TEL
TSM
TEM
TSH
TEH
TBL
TBM
TBH

045
113
118
400
400
363
ol
08
85



TV-Chassis PT-92/ 14" bis 28"/ 90° & 110° Ablenkung / Mono & Stereo
stereo, 2 Scart CTV 443ST/VT-P ab SiN 200004..., CTV 454 VT/ST

IF 389
IFL1 334
HF 31
HB 3t
EwW 46
PW 21
uce 13
LCP 13
TC 28
HS 35
Vs 42
VA 35
SC 3
V8H 25
VX 25
BLR 8
BLG 8
WPR 40
WPG 36
WPB 32
Ys 3
¥n 5
Yp 5
Yo 5
AGC 25
CL 11

obige Werte kénnen je
nach Bildréhrentyp
variieren

Opt3

B

0

0
HF 0
Volbar 1
SubWoof 0
Presets 1
Lock 1
Hotel o
Opt4 B
16:9 0
110 1
Hpol 0
Vpol 0
Field 1
Fe-Out 1
Sw-on o]
VG-Check 1

Bits0
ACL
FCO
SVC
HP2
™
AV-1
AV-2
AV-25

Bits1
AV-3
AV-3S
AV
WEB
NTSC-M
PAL-M
PAL-BG

Opt1
PAL-BG
PAL-DK
PALA
PAL-M
PAL-N
NTSC-M
NTSC-443
SECAM-BG

Opt2
SECAM-DK
FRANCE
WEB

PalBg Src
AVZ

o

b oad ek -k oAk A TR QDDDOOOO% OO0 CCoOOo0O0o0O0OQ
o n

O DO A - -k -

Opts
Clock
AM/PM
AVL

f-norma

@«

QOQO D0 w0

Opté
UOC-J
ignrsup
ignrNDF

(=]

0O O00D0Q

Tunerwerte

TSL

TEL

TSM
TEM
TSH
TEH
TBL
TBM
TBH

G45
118
118
400
400
863
o
08
&5

TV-Chassis PT-92 / 14" bis 28" / 90° & 110° Ablenkung / Monc & Sterec
mano, 1 Scart CTV 426VT-N ab S/N 200004..., CTV 429VTP/4200V TR, 448, 450

Bits0. Bits1, Qpl1 + Opt2 konner je nach Prozessor variieren

TDAG35051

(it CTVEB32U 201

TDAZ35082
Init CTVB32U 214

IF 389
IFL1 334
HP 31
HB 31
HS 36
Vs 42
VA 57
SC 2
VSH 42
VX

BLR 9
BLG 8
WPR 42
WPG 54
WPEB 32
Ys 5
Yo 5
Yp 5
Yo 5
AGC 25
Cl. 11

obige Werte kdnnen je
nach Bildréhrentyp
variieren

opt3

o«

HP
Volbar
SubWoof
Presets
Lock
Hotel

D = 2o SO0

o

Opt4

18:9

110

Hpot

Vpol

Field
Fe-Cut
Sw-on
VG-Check

SO - SO0 oM

Bits0 00 BitsQ 00
ACL 0 ACL G
FCO 0 FCO 0
SVQ ¢] SVO 0
HPZ2 0 HP2 o
™ 1] FSL 0
AV-1 o] 030 0
AV-2 Q 0
AV-28 0 o]
Bits1 a0 Bitst 01
AV-3 0 FFI 1
AV-38 0 BTSC 0
AV 0 FMWS 0
WEB 0 BKS 0
NTSC-M 0 0
PAL-M 4] 1]
PAL-BG o 0
0 0
Cptl FF Qpt1 01 oder FF
PAL-BG 1 PAL-BG 1 1
PAL-DK 1 PAL-DK ] 1
PAL-t 1 PAL- 4] 1
PAL-M 1 PAL-M 0 1
PAL-N 1 PAL-N 0 1
NTSC-M 1 NTSC-M 0 1
NTSC-443 1 NTSC-443 0 1
SECAM-BG 1 SECAM-BG ¢ 1
Opt2 0B Opt2 08 oder 0B
SECAM-DK 1 SECAM-DK 0 t
FRANCE 1 FRANCE 0 1
WEB 0 WEB 1] o]
PalBg Src 1 PalBg Src 1 1
AV2Z 0 AV2 0 0
Q 0 o]
] 0 0
0 0 0
opts m opté 00
Clock 1 uoc-J 1]
AM/PM 0 1gnrSUP i)
AVL 0 ignrMNDF o
0 o
1-norma 0 o
0 0
0 o]
fal v}

Tunerwerte

TSL
TEL
TSM
TEM
TSH
TEH
TBL
TBM
TBH

045
118
118
400
400
a83
01
06
85
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s a
o |
TV-Chassis PT-92 / 14" bis 26" / 30° & 110° Ablenkung / Mono & Stereo L POWER CORD |
stereo, 1 Scart CTV 453 VT/ST i - -
T~ i
Bits0, Bits1, Opt1 + Opt2 kdnaen je nach Prozessor variieren L SAW FILTER
TDAQ35081 TDA935052 L
int CTV832U 20/ Init CTVB32U 21/4 ) ———
" 389 Bitsd 00 Bits0 G0 ; | IR SENSOR |
IFLt 334 ACL 0 ACL Q Turnerwerte i e |
HP a1 FCO 0 FCO 0 -
HE 34 VO 0 SVO 0 TSL 045
HS 31 HPZ 0 HP2 0 TEL 118 ‘ 1t VOLTAGE REGULATOR
Vi 40 v 0 FsL 0 TSM 118
VA 32 AV 0 0S0 0 TEM 400 o
sC 14 AV-2 0 0 TSH 400 A ON/OFF SWITGH
VSH 30 AV-2S 0 0 TEH 83 e
VX TBL 01 —
BLR 9 Bits1 00 Bits1 o TBM 06 N - LINE FILTER
BLG 7 AV-3 0 FFI 1 TBH 85 > P
WPR 43 AV-3S 0 BTSC 0 o) L PTC
WPG 42 AV 0 FMWS 0
WPB az WEB 0 BKS a —_ @ NPN TRANSISTOR
Ys 5 NTSC-M 0 0 o :
:” 5 PAL-M 0 a o B PNP TRANSISTOR
o 5 PAL-BG 0 0
Yo > 0 0 8 O CERAMIC FILTER !
AGC ‘25 w ) |
cL 11 Opt1 FF opt1 01 ader FF O o oL i
obige Werte kinnen je PAL-BG 1 PAL-BG 1 1 — .
nach Bildrdhrentyp PAL-DK 1 PAL-DK q 1
varileren PAL- 1 PAL-| 0 1 E = LINEARITY COIL
PAL-M 1 PAL-M 0 1 =
PAL-N 1 PAL-N 0 1 O & FUSIBLE RESISTOR
NTSC-M 1 NTSC-M 0 1
NTSC-443 1 NTSC-443 © 1 % == W METAL OXIDE RESISTOR
SECAM-BG 1 SECAM-BG 0 1
O o= 1/2W METAL OXIDE RESISTOR
Opt3 88 opt2 0B Opt2 08 oder 0B [ &2 _
0 SECAMDK 1 SECAM-OK 0 1 = 1/4 OR 1/6W CARBON FILM RESISTGR |
0 FRANCE 1 FRANCE 0 1 y
HP o WEB 0 WEB 0 0 :
APACITOR
Volbar 1 PaiBgSrc 1 PalBg Src 1 1 * CERAMIC CAPACITOR POLYESTERC -
SubWoof 0 AV2 0 AV2 0 0
Prossts b 0 0 0 * ELECTROLYTIC CAPACITCR
Lock 1 0 0 0
Hotel 0 0 0 0 + DIOCE
Opt4 BO opts o1 Opté 00 s ZENER DIODE
16:9 1] Clock 1 uQc-J4 0
110 0 AM/PM 0 ignrsup 0 — i SWITCH JUMPER
Hpol 0 AVL a ignENDF 0 J—
Vpol Q 0 0 : .
. NET (iNPUT
Field 1 1-norma 1] ¢ ; ( !
Fe-Out 1 0 o |
Sw-on 0 0 0 | NET {QUTPUT)
VG-Check 1 1] ¢} i
r ~- ! TACT SWITCH

10
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2- ACRYLIC WINDOW 20" CRT

1- 20" MEGA CABINET
3-20" CRT

4- CRT SCREW H 7x30

5- SPEAKER

@92 110° STEREQ CHASSIS

6- SPEAKER SCREW B 3 930

oy 2
=
S . 2 O
= % -
2 < = @ <
% it E = @ y
pu) woy
585 _Zg = S 2 w fC STERED
<55 E3wu & gogzy = - ToAZ616 L
L0 2222 ax =2 TE:2Z - UVE316 PLL (S TDAGETOATSA
EdZ . 255582 £2s8888E c Tuner Sound R
a o = = [
Sgg&&%;gggggggg§§g 8 Sound Processor  —————»  Amplifier ——
EEEZZZTERRSEEEIFTSE L T Scarts
Ressideihet e RiNA A age LR i
h 4
SAV Sub
Faltar |
I ‘
> RGB
I TDAG107Q
‘ Iblack Triple RGB
Sound -t Output Ampiifier
Trap TDAS35X/6X/8X
Vdnve
—® TDAB351
PAL/SECAM/NTSC | Guard
h DE Vertical
TV Signal Prac Amplifier
Externals Teletext Decoder Beam
@ LR u-Contralier Current
— RGB Processing BU2508AF
@ ovES > Hdrive Horizontal EHT
> Deflection
Flyhack & EHT
EW (1109)
& = -0
12.000
Supply Degaussing
— TOA16
B45
] Mains
- .
PCABS21 /\/ 16¥ . -

RC-5 Transmitter EEPROM
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gm 90° STEREQ CHASSIS

; FC gTEREQ
o iC TDA2615 L
4 Uv1316 PLL TOAGBTOA/TSA ————» -
Tuner C:x/)\ Sound R
Scund Processar  ———— - Amplifier  ——»
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E.T?Z 90° MONO CHASSIS
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@ . y-Contraiter geam
* yrrent
Mono RGB Processing SUS0EDF
©  Tows ] il Horizontal
N P Deflection
Flyback & EHT
@ e 0K
L— 12.000
Supply
-
- TDA15846
e 4__' SMPS
poasszt | A\
RC-5 Transmitter 16K
EEPROM

EHT

Degaussing

Mains
=220




PT-82 Chassis Service Manual

EAULT TRACING DIAGRAM-POWER SUPPLY

™y

Switched mode power
supply detective - 145V |
1$ MIsSINg or leye 15 wrong |

rd \
DPO1 -04 YES / fse
St F1 defactive
CP 06, TP
R':}ggﬁ Zﬁdos NO ‘Voltage at dran
short circuit —_—
YES Valtage at
RP 06 1P 01
FIN 11
<1V
~~
YES
RF 11, DP 07 Slal‘l-upsvo\lage
PN 14
< 8V
NO
vES ™~
TR Ot Start-up vollage
vanes ca. BY
NO
1P 01
g
R
Meaasure + 145V
——— N Vs 2145V
VAP 1, RP 03 a e with
'1 YES

Controf range ot
switched -mode
powar supply

PT-92 Chassis Service Manua!

POWER SUPPLY
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!ROUBLESHOOTING GUIDE FOR MAIN PCB

TROUBLE

CHECK POINTS

No coior

CV37, CV38, XVG1

Herizental linearity

LD02, RD20, DROB

Horizontal size

+B voitage, CD18, CD20, CD27, CDOS, TV06

Flue picture RD17, RD06, RD62, RO01, Focus adjust

Dark picture Screen adjust, EHT voltage

Nuise picture TUO1, AGC adjust, If adjust

Interference TVO1, TV04, TUOY

No sound |1AS0, IA51, |1A01, DP17, DP12, RAS1, X301, 1302, IVO1
Sound distortion 1302, 1C01, 1304, CAQ7, CADS, RACE, RAC7, IAD1, IAS0, IAS1
Memory 1C02, Vo1, TC10

No video on the SCART

Y01, TEQt, TED4

No audio on the SCART

1302, TV03

No picture

TDOo1, TD02, DDO%, TDO4, DDO3, DDO4, 1050, RD56, V01

DA 16846

The TDA16846 1s suited for TV-, VCR-sets and SAT recewvers. it also can be jood usec in PC moniters.
The TDA 16847 is dentical with TDA18846 but has an addibonal power measuremeant output (pin 8) which can be used

a Temporary High Power Circuit.

controller For Switch Mode Power Supplies

Pin Configuration {top view)

o7¢ 1]
Pes (2]
Rzt (2]
SRC [+
oGt [3]
rez [5]
sy (7]

4 vEC
[ our
7 GND

7] A
KR
%] ner

_ WG /EMO

Pin Definitions and Functions

Pin Symbol Function
1 otTC O Time Cirguit
2 PCS Primary Current Simulation
3 R Reguiation and Zero Crossing Input
4 SRC Soft-Start and Regulation Capacitar
§ oci Qpte Covpler Input
[ 2z Fault Comparatar 2
T SYN Syachsomzation input
2 N.C/PMOD Not Connected (TDA16846)
g REF Reference Vaitage and Current
10 FC1 Fault Comparator 1
11 [l Primary Voltage Check
12 GND Ground
13 T Qutput
14 Vee Supply Voltage
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TDA16846 Block Diagrams

V0

Fold Back Point Correction

7500 15k
Controt Voitage
Off Time G1

Limit  Comparator L
™
1 p LY . ED?

Rgx1/3
" PVA s
b oa L
~{" J<
15V .
@ s

oTg
cs1 RSTG/RST
Eror
3 8 Amplifier
3
Azl &
0y Butfer for

Gontrol Voltage
D
"

]

=

Primary
Valtage
Check

Error-
Flipflap
H

a
rqr

Quiput
Ry on Time & G3 Driver
20k Comparator M ] —| &
Do G2 a D
& > R ]
PCS i - Ij‘
ha Q
E0t
Zerg Crossing
15V —L Signal
S ot <250V FCt
gfa:un Supply Vollage
iode Qvervoltage Comparator wo
Comparater
14 - A
VCC Ir ? d* JT
G -
NG i 18V O—L_ eV

out

1) The input with the lower voitage becomes opérative
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ELECTRICAL CHARACTERISTICS

Absclute maximum ratings

Al voltages listed are referenced to ground (OV, Vas) except where noted,

Parameter Symbot © Limit Values Unit | Remarks
i Min. Typ.
Supply Voltage at Pin 14 IV ©-0.3 17 v -
Voltage 2t Pin 1, 4. 5, 6. 7,9, 10 i X § v - :
Voltage # Pin 2,8, 11 L -03 17 v - I
Veltage at Pin 3 RZI 6 v -
Gurrent into Pin 3 -10 mA Vg <- 03V
Current mto Pin 9 REF - - mA_ |- -
Currentnto Pin 13 ouT 100 mA Via»-Vg
-100 mA Vg <~V

ESD Protection . - 2 kv MIL 5TD 883C

methot 3015.6,

100 PF, 150002
Storage Temperature Tsig -65 125 b -
Operating Junction Temperature T - 125 G -
Thermal Resistanca RinJa - 10 KW | P-DIP-14-3
Junction-Ambient
Solgering Temperature - - 260 € -
Soldering Time - - 10 H -

Note: Stresses above those listed here may cause permanent damage o the device. Exposure lo absolute
maximum rating conditions for extended percds may affect device refiability.

22
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Short Description of the Pin Functions

Pin

Ftnctions

A parallel RC-circuit between this pin ang ground determines the ringing suppression time
and the standby-frequency

A capacitor between this pin and ground and a resistor between this pin and the positive
terminal of the primary elcap quantifies the max. possible output power of the SMPS,

This is the input of the error amplifier and the zere crossing input. The output of a voitage
divider between the control winding and ground 1s connected 1o this input. It the pulses at
pin 3 exceed a 5 V threshold, the control voltage at pin 4 is lowered.

This is the pin for the control voltage. A capacitor has to be connected between this pin
and ground. The value of this capacitor determines the duration of the softstart and the
spaed of the control.

If an oplo coupter for the contral is used, it's output has to be connected between this pir)
and ground. The voltage divider at pin 3 has then to be changed, so that the pulses at pin
3 are below 5 V.

Fault comparator 2: If a voltags > 1.2 V 1s applied 1o this pin, the SMPS stops.

If fixed frequency mode is wanted, a parallel RC circuit has to be connected between this
pin and ground. The RC-vaiue determines the frequency. if synchronized mede is wanted,
sync pulses have to be fad into this pin.

Not connected (TDA16846). / This is the power measurement output of the Temporary
High Power Circuit. A capacitor and a RC-circuit has to be connected between this pin
and ground.

Qutput for reference voltage (5 V). With a resistor between this pin and ground the fault
comparator 2 (pin 6) is enabled.

10

Fautt comparator i; If a voltage > 1 V is applied to this pin, the SMPS stops.

LB

This is the input of the primary voltage check. The voitage af the anode of the primary
elcap has 1o be fed %o this pin via a voltage divider. If the voltage of this pin falls below

1 V, the SMPS is switched off. A second function of this pin is the primary voitage depen-
dent foid back point corraction {only active in free running modae).

Comman ground.

13

Cutput signal. This pin has to be connected acrass a sevial resistor with the gate of the
power transistor.

14

Connection for supply voltage and startup capaciter. After startup the supply voltage is
produced by the control winding of the transtormer and rectified by an external dicds.

23
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DA935X/6X/8X

GENERAL DESCRIPTION

The various versions of the TDA935X/6X/8X senes
combine the functions of a n/ signal processor taget-
her with a p-Controller and US Closed Caption deco-
der Most versions have a Teletext decoder on board.
The Tetetext decoder has an internal RAM memory
for 1 or 10 page text. The 1Cs are intended to be

FEATURES
TV-sighal processor

+ Muiti-standard wision IF crreuit with alignment-free PLL
demadulator

Internal (switchable) time-constant for the IF-AGC cir-
cuit

A choice can be made between versions with meno
intercarner sound FM demodulator and versions with
QSS§ IF amplifier.

The mono intercarrier sound versions have a selective
FM-PLL demodulator which can be switched to the
different FM sound frequencies (4.5/5.5/6.0/6.5 MHz).
The guality of this system is such that the external
band-pass filters can be omitted.

Source selection between ‘internal’ CVBS and external
CVBS or Y/C signals

= Integrated chrominance trap circuit

Integrated uminance delay line with adjustable delay
time

Asymmetrical ‘delay line type' peaking in the juminance
channel

Black streiching for non-standard luminance signals
Integrated chrema band-pass filter with switchable
centre frequency

Only one reterence {12 MHz} crystal required for the
CL-Controller, Teletext- and the colour decoder

.

24

.

signal processor-Teletext decoder with embedded u-Controller

used in economy television recevers with 30° and
110° pigiure tubes.

The ICs have supply voitages of 8 V and 3.3 V and
they are mounted in 5-DIP envelepe with 64 pins.
The features are given n the following feature list,
The dilferences between the various ICs are giver in
the table on page 4.

PALNTSC or multi-standard colour decoder with
automatic search system

Internal base-band delay line

AGB control circuit with ‘Continuous Cathode
Calibration’, white point and black level off set
adjusiment so that the colour temperature of the dark
and the light parts of the screen can be chosen
independentiy.

Linear RGB or YUV input with fast blanking for external

RGB/YUV sources. The Text/QSD signals are internal-
ly supplied from the |;-Controlfer/Teletext decoder

Contrast reduction possibility during mixed-mode of
OSD and Text signals

Horizontal synchronization with two control loops and
alignment-free horizontal oscillator

Vertical count-down circuit

Vertical driver optimized tor DC-coupled vertical output
stages

Horizontal and vertical geometry processing

+ Honzontal and vertica! zoom function tor 16 : 9

applications

= Honzontal parallelogram and bow correction for large

screen picture tubes
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U-CONTROLLER

+ BOGS1 y-contrailer core standard instruction set and
timing

* 1 ps maching cycle

32 - 128KxB-bit late programmed ROM

3 - 12Kx8-bit Auxiliary RAM {shared with Display and

Acquisition}

Interrupt controfier for individual enable/disable with

two level priority

Two 16-bit TimerCounter registers

WatchDog timer

Auxiliary RAM page pointer

16-bit Data pointer

IDLE and Power Down (PD) mode

14 bits PWM for Voltage Synthesis Tuning

B-bit A/D converter

4 pins which can be programmed as general

IO pin, ADC input or PWM (6-bit) output

.

.

.

.

.

DATA CAPTURE
« Text memory for 1 or 10 pages

In the 10 page versions inventory of transmitted
Teletext pages stored in the Transmitted Page Table
(TPT) and Subtitle Page Table (SPT)

Data Capture for US Closed Caption

Data Capture for 525/625 line WST, VPS

(PDC system A) and Wise Screen Signalling (WSS)
bit decoding

Automalic selection between 525 WST/625 WST

Automatic selection between 625 WSTAVPS on line
16 of VBI

Real-time capture and decoding for WST Teletext in
Hardware, to enable cptimized p-processor through-
put

Automatic detection of FASTEXT transmission

Real-time packet 26 engine in Hardware for process-
ing accented, G2 and G3J characters

Signal quality detector for vides and WST/VPS data
types

Comprehensive tetetext language coverage

Full Field and Vertical Blanking Interval (VBI) data
capture of WST data

25

DISPLAY

» Teletext and Enhanced OSD modes

« Features of tevel 1.5 WST and US Close Capticn

« Senal and Parallel Display Attributes

« Single. Double/Quadruple Width and Height for
characters

« Screifing of dispiay region

Varable flash rate controlled by software

Enhanced display features including cverlining,

underiining and italics

Sott cotours using CLUT with 4096 colour palefte

Glabally selectable scan lines per row {9/10/13/16)
and character matrix [12x10, 12x13, 12x16 (VxH)]

Fringing (Shacow) selectable from N-S-E-W direction
Fringe colour selectable

Meshing of defined area

Contrast reduction of defined area

Cursor

Special Graphics Characters with twe planes,
allowing four colours per character

32 software redefinable On-Screen display charac-
ters

4 WST Character sets {GO/G2) in single device (e.g.
Latin, Cyrillic, Greek, Arabic)

G1 Mosaic graphics, Limited G3 Line drawing
characters

WST Character seis and Closed Caption Character
sat In single device.

.

.

.

.

.
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Block Diagram
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QUICK REFERENCE DATA P'S‘;‘(::;‘E I
S —— [ N
I—SYMBOL { PARAMETER L M. L - e P1.3TT1 1 port 1.3 or Counter/Timer 1 npul
i — 7T ‘ P1.6/3CL | 2 | port 1.6 or IFC-bus ctock line
Vppw l supply vottage j—— af:f;'a r:A—L ) | P1.7/SDA 3 | port 1.7 or PC-bus data line
Iy 1 supply current S l J ' P2. O/TPWM 4 | port 2.0 or Tuning PWM output
| Inpirt voitages _ — ﬁ—ﬁ = 1 W - P3.0/ADCO 5 | port 3.0 or ADCO input :
VisiFims) video IF amulifier sensitivity (RMS valug} ”—f % - m P3.1/ADC!H 6 | port 3.1 or ADCT input i
Vivmsy__| 058 saund iF amplfer sensiiity (RMS value) 50 — P3.2/ADC2 7 | port 3.2 or ADC2 input |
Vagbiogms | @ternal audio mput (RMS value) T : vj P3.3/ADC3 8 | port 3.3 or ADC3 input
Vicvssyp__| oxternal CVBS/Y npul (peakcta-peak value 3 TV VSSC/P 3 | digitat ground for p-Control o panph
Vicroramapp EXternai chroma ingut voltage {ourst ampiitude) I igital ground for P-Cantroller core a’t“ pe |p_ery
(peak-to-peal value} - ﬂ P0.5 10 | port 0.5 {8 mA current sinking capability for direct dnive of LEDs)
ViRgeip-p) RGB inputs {peak-to-peak value) - ?1 - v P0.6 11 | port 0.6 (8 mA current sinking capability for direct drive of LEDs)
Vorhiia-n) Jumanance inpul signal (geak-to-peak value) 3 33",1.05 - V—’ VSSA 12 | analog ground of Teletext decoder and digital ground of TV- processor
Viovmps | UM mput signal {peak-to-peak valug) : SECPLL 13 | SECAM PLL decoupling
Owiput sigeals ” - v VP2 14 2 supply voltage TV-processor (+8Y) :
Vogrvoup) | demoduiated CYBS output {peak-to-peak value} 160 - = DECDIG 15 | decoupling digital supply of TV-processor %
Voussojmsy | Sound iF intercamer output i QSS versions (RMS value) i3 - — PHELF 16 | phase-2 filter !
Voramoun) jrms) de"“’i‘;‘;‘ﬂd :Mtsou:!:nrt:;::]l;: In G55 versions (AMS value} ; - : o PHILF 17 | phase-1 filter - ;
’ ner output cur
i?(n:;:plfz :GB output 5|:nal amplitudes {peak-ic-peak value) 20 - VA GNDZ 18 | ground 3 for TV-p.rocessor
g HOUT horizental output current 10 - m f DECBG 19 | bandgap decoupling
Tovemr varlical output cuerent (peak-to-peak value) 1 i m J AVL/EWD™ 20 | Automatic Veoiume Levelling /East-West drive output
Toown EW drive output current 12 mA_] VDRB 21 | vertical drive B output
VDRA 22 | vertical drive A output
IFIN1 23 | IFinput 1
IFIN2 24 | IF input 2
IREF 25 | reference current input
VSC 26 | vertical sawtooth capacitor
TUNERAGC 27 | tuner AGC output
AUDEEM/SIFINT® 28 | audio deamphasis or SIF input 1
DECSDEM/SIFINZ® | 29 | decoupling seund demodulator or SIF input 2
GND2 30 ! ground 2 for TV-processar
SNDPLL/SIFAGC 31 narrow pand PLL filter / AGC sound IF
AVL/REFI/AMOUT™"| 32 | Automatic Volume Levelling / subcarmer reterence output/AM output {non controlied)
HOUT 33 | horizontal output i
FBISO 34 | flyback input/sandcastle output !
AUDEXT/ 35 | external audio npui/QSS Intercarner out AM audio cutput (nen controlled)
QSSOAMOUT ;
EHTO 36 | EMT/overvoltage protection mput
PLLIF 37 | IF-PLL loop filter '
IFVO/SVO 38 | IF wideo output / selected CVBS output
VP1 39 | mam supply voltage TV-processor {+8 V} i
CVBSINT 40 | internat CVBS input |

28

27
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PINNING
i SYMBOL PIN | DESCRIPTION
i GNDA 4t | ground 1 for TV-processor
. CVBS/Y 42 | external CVBS/Y input
| CHROMA 43 | chrommance nput (SVHS)
i AUDOUT 7 AMOUT ™| 44 ¢ audio cutput / AM audio output (volume controlled}
I Ingsw2 45 | 2 RGB /YUV ingertion nput
R2/VIN 46 | 2% Rinput/ V (R-Y) input
G2 YIN 47 | 2~ Ginput Y input
B2 UIN 48 | 2= Binput/ U (B-Y) input
' BCLIN 49 | beam current fimiter input/V-guard input
i BLKIN 50 | black current input
RO 5t | Red output
GO 52 | Green output
BO 53 | Blue output
VDDA 54 | analog supply of Teletext decoder and digital supply of TV-processcr (3.3V)
VPE 55 | OTP Programming Voltage
vbDbC 56 | digital supply 16 core (3.3V)
OSCGND 57 | osciliator ground supply
XTALIN 58 | crystal oscillator input
XTALOUT 59 | crystal oscillator output
RESET 60 | reset
vDDP 61 | digital supply to periphery (+3.3 V)
P1.0/NT1 62 | port 1.0 or external interrupt 1 input
P1.1/T0 83 | port 1.1 or Counter/Timer O input
P1.2/INTO 84 | port 1.2 or external interrupt 0 input
Note

1 The function of pin 20, 28, 29, 31, 32, 35 and 44 15 dapendent on the IC version {(mono irtercarrer FM demodulator / QSS IF

amplifier and East-West output or not) and on some software control bits. The valid combinations are given in lable 1.

Table 1 Pin tunctions for vanous versions

F1g version FM-PLL version Q0SS version

East-West Y/N Y N ¥

CMB1/CMBO bits - 00 01 90 0171011 00 017101

AM Bit - o 1 - o | o1
"3 20 AVL EWD AVL EWD

20 28 AUDEEM SIFINY

3in 29 DECSDEM SIFIN2

%n 31 SNDPLL SIFAGC

Pin 32 REFO AL REFO | AMOUT REFO AmoUT]  REFD
20 35 AUDEXT AUDEX | 0S50 | AMOUT | AUDEXT| 0SSO | AMOUT

2in 44 AUDOUT controlted AM cut

Pin configuration (SDIP 64)

o ]
P1.3TTY 1] P ZONTD ,
I
P1.G/SCL [ 7| E FT0 ’
P1.7/SDA [ 3] [ 21 0T ';
PLOTPMW [ [&7] ¥D0P ;
P30/ADCO &) 3ESET
P3.ADGT [E] [3) «aLour
P3.2/ADE2 [T [si1 xaum
P3 /ADC3 [T] [57; 505D
VSSCP (3] 3 o0c
P05 (0] {55 vPE
PO [ isd. ¥ODA
VSSA [T] @ 80
SECPLL § 57) GO
VP2 (8] g R0
DEGDIG S ) 3LKN
PHILF [E| 12 acLn
: PFE F [E sum
. o fw O [ aovm
; DEGBG [19] [ A2nIN
i AVUEWD [z @) ivsswz
| VDRB [3] [@] AUDOUT/AMOLT
: VORA [Z] () CHROMA
" N (3] ) cveswY
FIN2 [} 70} GNDI
IREF ] ] CVBSINT
VSC 3] [} VP1
TUNERAGE 7] 3] IFVOISV0
3 AUDEEM/SIFINS (3] 37 PLLIF
i DECSOEWSIFIN(Z} (3] 0] EHTO
oND2 [ ) AUEXTI0SS0/
SNDPLL/SIFAGE [ F) £81S0
AVLIREFO/AMOUT [53] = HouT
; |
30

29
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IDA9870A
Bigital TV sound processor (DTVSP)

FEATURES

1.1 Demodulator and decoder section

. Sound IF (SIF) nput switch £.9. 1o select between
terrestrial TV SIF and SAT SiF sources

. SiF AGC with 24 d8 control range

. SIF 8-bit Anatog-to-Digital Converter (ADC)

» Two-carner multistandard FM demodulation (B/G, D/K
and M standard)

. Decoding far three analog mutti-channel systems (A2,
A2+ and A2% and sateflite sound

« Programmable \dentification (B/G, D/K and M standard)
and different wdentification imes.

1.2 DSP section

- Digital crogshar switch for ali digital signal sources and
destinations

+ Control of volume, balance, contour, bass, treble,
pseudo stereo, gpatial, bass boost and soft-mute

+ Plop-iree volume control

. Automatic Voilume Lavel (AVL) contral

+ Adaptive de-emphasis tor satellite

- Programmable beeper

« Monitor selaction for FM/AM DG vaiues and signals,
with peak detection option

+ #S-bus interface for a feature extension (e.g. Dolby
suground} with matrix, level adjust and mute.

1.3 Analog audio section

- Analog crossbar switch with inputs for mono and sterec
(also applicable as SCART 3 input), SCART 1
inputioutput, SCART 2 nput/output and line output

. User defined full-leveli-3 d8 scaling for SCART outputs

+ Qutput selection of mono, steres, dual A/B, dual A or
dua! B

- 20 kHz bandwidth for SCART-0-SCART copies

« Standby mode with functionality for SCART copies

. Dual audio digital-to-anaiog converter from DSP to
analog crossbar switch, pandwidth 15 kHz

+ Dual audio ADC trom analog Inputs 10 DSP

« Two dual audia Digital-to-Anaiog Conventers (DACs} for
joudspeaker (Main) and headphane (Auxiliary) outputs;
also applicable for L. B. C and S in the Delby Pro Logic
mode with feature extension.

2 GENERAL DESCRIPTION

The TDAGB7CA 1S & single-chip Digital TV Sound
Pracessor (DTVSP) for analog multi-channel sound
systems 1 TV sets and satellite recevers.

2.1 Supported standards

The muitistandard/muilti-stereo capability of the TDASB70A
15 mainly of interest 1n Europe, but alson Hong
Kong/Peopies Republic of China and South East Asia.
Tris includes B/G, D/K. |, M and L standard, In other
apphication areas {here exists only subsets of those
standard combinations otherwise only single standards
are transmitted.

M standard 15 transmitied 1n Europe by the Amefrican
Forces Network (AFN) with European channel spacing 7
MHz VHF, 8 MHz UHF) and rmonaural sound.

Korea has a stereo sound system simiiar to Eurape and is
supported by the TOAGB70A. Differences include
deviation, modultation contents and identification. it is
based on M stancard.

An overview of the sunperted standards and sound
systems and their key parameters is given in.{Table 1).
The analog mutti-channel sound systems (A2, A2+ and
AP) are sometimes atso named 2CS (2 carrier systems}.

PT-82 Chassis Service Manua!

2.1.1 ANALOG 2-CARRIER SYSTEMS
Table 1 Frequency moduiation

Craono o CARRIER ™ D(i‘,"{f;m" MODULATION BANDWIDTH
. e (n:n;} NOM./MAX./OVER st se2 DE‘&;‘;::;S]S
i e 4 Sm, 2 15425/50 mona ‘ 1575
u 2 Lo 15/25/50 W) | V2R | 1875 hore)
| L a : 27760780 2L-mi A 15/50
= - E SIE. 27150/80 mono 13/50
oK e 2 42 27/50/80 iR R 15/50
5/6.258 27550480 w2L-R1 R 1850

Table 2 identification for A2 systems

117.5 Hz = line frequency
133

105

PARAMETE
e R = AZI.;AZ' A2+ (KORER)
.g 6875 kHz = 3.5 x ling frequency 55,0699 kHz = 3.5 x Jne frequen
Sterao identification frequancy 143.9 Hz = line frequency g

“Dual identification frequency
57

274.1Hz = line trequency

57

276.0 Hz = line frequency

~AM modulation depth 50%

50%

2.1.2 SATELLITE SYSTEMS

Al lDOlIal t for satellite TV BCEDIO s the 'Astra specificatio e TDA9875A 1s suited for the reception o Astra

ang other sateliite signals.

Table 3 FM satellite sound

CARRIER MODULATION
MAXIMUM
FR%&‘:&’;‘“ INDEX FM DEVIATION MODULATION ntua:mmm o
{kHz) {icHz/ps} g :
main 6.50¢ 0.26 85 mono .
i 15/50™
= :02/?.20 0.15 50 st 15/adaptive™.
2 387756 015 50 mistige 15/ad 'emr
7.74/7.92 8.5 50 st maptrve"
sub 8.4 v
0/8.28 0.15 50 mistig 15/adaptive™
Notes

- H ! L 1| % p - de-ef a-
. B . f Z can als
For other satellite systems, frequencies of, for exa e, 5.80, 6.60 or 6.65 MH o be receved. A de P

) s? of 80 ys, or in accordance with J17, is available
. m/st/d = mono or sterec or dual language sound. .

3 A i - i
daptive de-emphasis = comgatible to transmitter specification.

3 ORDERING INFORMATION

TYPE NUMBER -
ACKAGE
NAME
TDASET5A S0l DESCRIPTION
= plastic shrink dual-in-line package; 6+ leads (750 mil } :S:::':
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2 assis Servi

: SYMBOL PIN | 110 DESCRIPTION
f Biock Diagram ' L.c. 1 - internal connected: note 1
. le 2 - internal connected; note 1
ADDRY 3 t first I'C-bus slave address modifier
S1F2 SIF1 SCL 4 i EC-bus clock
: 0 12 SDA 5 o I:C-bus data
o1 ; . v Vésm 6 supply | supply ground 1; anaiog front-end circuitry
ADDS% ‘x] v |N|:\%‘FCS;VEI.ECH SUSPI':LY : vggﬁ: VpEC1 7 - posilive sower supply votage 1 decoupling; analog froni-end circuitry
AD%@E " ‘ d Irr;' ! Iet 8 - resistor for reference current generator; analog front-end circuitry
S0A ‘ 1 l M 9 0 | first general purpose 1/ pin
. SiF2 10 - saund iF input 2
IDENTIFICATION [* DEMF%{JALH.:%ON Vreit ) 1 - rejerence voltage; analog front-end cirouitry
1 ‘ BIF1 12 i sound IF input 1
T w - DEiODER z gg{m ADDRZ 1 | second i*C-bus stave address modifier
‘Al 9 cLook o SCDDER ; Eg{;‘g Vssp1 14 supply Sprply ground 1; digita! crrcuitry
- L Vopoi 15 [ supply ; digital supply voltage 1; digital Circuitry
SYSCLK ANALDG ST RoNoi -
l ci?fx?gﬁ“ - CRESET 16 - | capacitor for power-on reset
£L ;: %ﬁg‘; 'VSSD4 17 | supply | supply ground 4; digital circuitry
L i E seoL2 | XTALI 18 | ] crystal osciatar ingut
Lot XTALO 19 G | crystal oscilfator output
§BI ; zr l { ) ] 20 Y0 | second generai purpose 170 pin
E%]’! E s E'SL'ETSYL ot " :::; SYSGLK 21 0 system clogk gutpyt
SCK : “ 1. 5EK 22 170 | PC-bus clock
WS s] € ws 23 | VO | FC-bus word selact
‘c,’nuug; 4 5092 . 24 1 0 | IC-bus data output 2
Dt " MGITAL DAGC (2) “|  pearr $001 25 Q | IC-bus data output 1
o SUPPLY EXEA A
Vesna u §DI2 26 I 1'C-bus data nput 2
GRESET — -+ ! 21 voon so1 27 11| re-bus data wpun 1
TDASST0A AUDID PROCESSING gg:;;\‘ - :DECZ TEST1 28 | 1+ | firsttest pm; connected to Vggpy for normal operation
DAC, = vﬁ}{ﬁ MONOIN 29 | t | audio mono input
l 1 ADS " z“fz TEST? 30 | second test pin; connected 1o Vggpy¢ for normal operation
k2]
rest . ref? EXTIR H || extarnat audio input sight channel
TEST2 — 2 TEST DAC (2) DAC (2) = g‘gg% EXTiL 32 | 1| | exteral audic mput eft channel
. r a] Vesad SCIRY 33 | || SCART 1 mput nght channe!
. o SGIL1 34 | 1| SCART 1 mput left channel
MoL MLR AUXOL | Vssp3 35 |supply | suppiy ground 3: digital eircuitry
AUXOR : SCIRZ 36 I | SCART 2 input nght channet
i sCIL2 k) I SCART 2 input left channet
— Vpecz 38 - | positive power supply valtage 2 decoupling: audio anaiog to digital converter circultry

41
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SYMBOL PIN 110 DESCRIPTION
"'re!(p) 38 . posnive reference voiage: audio analog 1o digitat convertsr srcuitny Pll"l conﬁguration
"'{rei(n) 40 - reference voltage ground: audio analog-to-digital converter circutry .
ic 41 - ntarnally connected; nole 2
1. 42 - | internally connected; note 3 Lt
Y5542 43 supply| Supply ground; audio analog-to-digiial converter circuilry ; € E LoA
[ 44 - internaily connected: note 3 | ADDA: 67] oL
ic. 45 - internally connecied, note 2 SeL Eﬂ MOL
Vntz 48 . reference voitage: audio analog-to-digital converter circuitry SDA %] mOR
SCORY &7 | o | ScART 1 outgut nght channel Yssh: [52] YoDa
scoLt % | D | SCART 1 output ekt channel YoEes T
Vgso2 48 | supplyl supply ground 2; digital circuitry et [57] AUXOR
Vssas 50 | supply| supply ground 4; audio operational zmpiifier circuitry P 1] Yssaa
SCORZ 51 O | SCART 2 output nght channel SiF2 [5] PCAPL :
scoLz 52 0 | SCAAT 2 output teht chancel Vrett [=] PCAPR ;
Va3 53 - refarance voltage; audio digital to anatog converter and operational amplifier circuitry SiFY 53] Vet :
PCAPR 54 - post filter capacitor gin nght channel, audio digital-ta-analog converter ADDR2 @ sz I
PCAPL 55 . post filter capacitor pin left channel, audio digital-lo-anaiog converter Vsso «  [5stoR2 .
Vssa3 8 | supply| supply ground 3; audio analog-to-digital converter circuitry Voo E [5] “55a4 :
AJXOR 57 | 0 | headphone (auiliary) output nght channei CRESET (@] 2 [#] ¥ss02 |
AUXOL 58 @ | headphone fauxiliary) output feft channel Vssps (7] E [%] scout i
Vooa 58 [ supply| positiva analog pawer supply voltage: analag circuitry XTALI {47] SCOR? i
NOR &0 0 | loudspeaker (Mam) cutput nght channel XTALG [T9) Vierz ;
ML 81 \] loudspeaker (Main} output iett channel P2 [Z] te :
o 62 | 0 | lineoutput laft channel SYSCLK 7] [] vc |
LOR 53 0 | fine output nght channel SCK [=] [4a] Vssan }
Vooo2 64 | supply| depital supply voltage 2; digital circutry ws [ ve. :
J S00? g _
Notes S0 (& Vret(n) :
1. Test pin, GMOS 3-state stage, pull-up resistor, can be connected 10 Vgg. 5012 2] Veat(p)
2. Test pin, CMOS level input, pull-up resistor, can be connected to Vgg. S04 7] 3] YDEC2
3. Test pin, CMCS 3-state stage, can be connected to Vgg. TESTY [ [37] SCIL2
MONDIN [ %] SCIR2 i
TEST2 [H] Ygs0a
EXTIR (3] (3! sCiL
EXTiL {32 [33] SCIR1
43
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FUNCTIONAL DESCRIPTION

Description of the demodulator and
decodersection

6.1.1 SIF INPUT

Two input pins are provided, SIF1 e.q. for terrestnal TV
ang SIF2 e.g. for a satellite tunar For hugher SIF signa!
levels the SIF input can be attenuated with an internal
switchable -10 dB resistor divider As no specific fiters
are

integrated, beth inputs have the same specification giv-
ing

flexibility in application. The selected signal 1s passed
through an AGC circuit and then digitized by an 8-bit
ADC

operating at 24.576 MHz.

6.1.2 AGC

The gamn of the AGC amplifier 15 controlled from the
ADC

output by means of a digital conirel loop employing
hysteresis The AGC has a fast attack behaviour 1o
prevent ADC gverloads and a slow decay behavicur 1o
prevent AGC ascillations. For AM demodulation the
AGC

must be switched off. When switched off, the control
loop

is reset and fixed gain settings can be chosen

(see table 14; subaddress Q).

The AGC can be controlled via the I*C-bus. Details can
be

found in the FC-bus register definitions (see Chapter
10).

6.1.3 MIXER

The digitized input signal is fed to the mixers, which
mix

one or both input sound carriers down to zero IF, A 24-
bit

control word for each carrier sets the required frequen-
cy

Access to the mixer control word registers is via the
*C-bus.

6.1.4 FM AND AM DEMODULATION

An FM or AM input signal 1s fed via a band-limiting filter
o

a demodutator that can be used for either FM or AM
demodulation. Apart from the standard (fixed)
de-emphasis charactenstic, an adaptive de-emphasis 1s
available for encoded satellite programs. A stereo
decoder

recovers the left and night signal channets from the
demodulated sound carners. Both the European and
Korean stereo systems are supported.

6.1.5 FM AND AM DEMODULATION

44

The gennfication of the FM sound mode s perormed
b

Ayl‘;'l synchronous demodulation of the pitot signal and
narrow-band detection of the dentificaticn frequencies.
The result 1s available wa the FC-bus interface. A
selection

can be made wia the ’C-bus for B/G, D/K and M stan-
dard

and for three different modes that represent difterent
trade-ofts between speed and reliability of dentification.

6.1.6 CRYSTAL OSCILLATOR

The crystal oscillator (XO) 1s illustrated 0 Fig.8 (see
Chapter 12). The circuitry of the XQ s fully ntegrated.
only

the external 24.576 MHz crystal 1s needed.

6.1.7 TEST PINS

Both test ping are active HIGH, in normal operation of
the

device they are wired 10 Vggpq Test functions are fo

manufactuning tests only and are not available to
customers. Without external circuitry these pads are
puiled

down to LOW level with internal resistors.

6.1.8 POWER-ON RESET FLIP-FLOP

The power-on reset flip-flop monitars the internal power
supply for the digital part of the device. if the supply
has

temporary been lower than the specified lower limit, the
power-on reset bit FOR, transmitter register subad-
dress O

{see Section 10.4.1}, will be set to HIGH. The CLRPOR
bit,

slave register subaddress 1 {see Section 10.3.2},
resets

the power-on reset flip-llop to LOW.

Description of the DSP
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6.2.1 LEVEL SCALING

All input channels to the digitat crossbar switch (except for
the loudspeaker feedback path) are equipped with a level

adjust facility to change the signal levei in a range of £15

dB It s recommended to scale all input channgis to be 15
dB below full scale {-15 B {ull scale) under nomunal con-

difions.

6.2.2 FM {AM) PATH

A high-pass filter suppresses DC offsets from the FM
demadulator, due 10 carner frequency offsets, and sup-
plies the monitor/paak function with DC values and an
unfitered signal, e.g. for the purpose of carner detectian.
The de-emphasis function ofters fixed settings for the sup-
ported standards (50 ps, 60 ps and 75 ps). An adaptive
de-emphasis 15 avaiiable for Wegener-Panda 1 encoded
programs.

A matrix performs the dematrixing of the A2 stereo, duat
and mong signals.

6.2.3 MONITOR

This function provicles data words from a number of loca-
tions of the signal processing paths to the FC-bus inter-
face (2 data bytes}. Signal sources include the FM
demodulator outputs, most inputs to the digital crossbar
switch and the outputs of the ADC. Source setection anc
data read-out is performed via the I"C-bus,

Optionally, the peak vaiue-can be measured instead of
simply taking samples. The internally stored peak value 18
resel to zero when the data 1s read via the FC-bus. The
monitor function may be used, for example, for signal leve!
measurements or carrier detection.

6.2.4 LOUDSPEAKER (MAIN) CHANNEL
The matrix provides the following functions; forced mono,
stereo, channel swap, channel 1, channel 2 and spatial
effects.

There are fixed coefficient sets for spatial settings of 30%,
40% and 52%.

The Automatic Volume Level {AVL) function provides a
canstant output level of -23 dB full scale for input levels
between 0 and -29 dB full scale. There are some fixed
decay time constants to choose from, 1e. 2,4 and 8 5.
Pseudo stereo 1s based on a phase shift in one channet
wa a 2nd-order all-pass filter. There are fixed coefficient
sats to provide 90 degrees phase shift at frequencies of
150, 200 and 300 Hz,

Volume 15 controlied individually fer each channel ranging
from +24 1o -82 dB with 1 dB resoluticn. There 1s also a
mute position. For the purpose of a simple control soft-
ware in the microcontroller, the decimal number that 1s
sent as an FC-bus data byte for volumne control 15 1dentical
to the volume setting in dBs (e.g. the 12C-bus data byle
+10 sets the new voiume value to +10 dB}.

Balance can be realized by independent control of the left

and night channel volume settings. Contour 15 adjustable
between 0 and +18 dB with 1 dB rasolution. This function
15 linked to the volume setiing by means of microcontroller
software.

Bass 15 adjustable between +15 and -12 ¢B with 1 dB res-
ofution and treble 1s adjustable between +12 dB with 1 dB
resolution.

For the purpose of a simple control software in the micro-
controler, the decimal number that 1s sent as an IC-bus
data byte for contour, bass or treble is identical 1o the new
cantour, bass or treble setling in dBs (e.g. the *C-bus
data byte +8 sets the new value to +8 dBj}.

Extra bass boost 15 provided up to 20 dB with 2 dB resolu-
tion. The imptemented coetficient set serves merely as an
example on how to use this filter

The beeper provides tones in a range from approximately
400 Hz to 30 kHz. The frequency can be selected via the
FC-bus. The beeper output signal is added 1o the loud-
speaker and headphone channel signals. The beeper
volume 15 adjustable with respect to full scale between G
and -93 dB with 3 dB resolution. The beeper 1s not effect-
ed by mute.

Soft mute provides a mute ability in addition to volume
control with a well defined tima (32 ms) after which the
soft mute is completed. A smocth fading is actveved by a
cosine masking.

5.2.5 HEADPHONE (AUXILIARY) CHANNEL
The matnx provides the following functions; forced mono,
stereo, channel swap, channel 1 and channel 2 {or C and
S in Dolby Surround Pro Logic mode).

Volume 15 controlled individually for each channelin a
range from +24 to -83 dB with 1 dB resolution. There is
also & mute position.

PT-92 Chassis Service Manual

For the purpose of a simple control software in the micro-
controller, the decimal number that 15 sent as an FC-bus
data byte for volume control 1s identical to the volume set-
ting in dB {e.g. the 12C-bus data byte +10 sets the new
volurne value to +10 dB).

Balance can be realized by independent control of the left
and nght channel volume settings.

Bass 15 adjustable between +15 and -12 dB with 1 dB res-

olution and treble 1s acjustable between +12 dB with 1 d8
resolution.

For the purpose ol a simple control software 1n the micro-
controller, the decimat number that 1 sent as an °C-bus
data byte for bass or {reble 15 identical to the new bass or
treble setting in ¢B (e.g. the 12C-bus data byte +8 sets
the new vaiue to +8 dB).

The beeper provides tones in a range from approximately
400 Hz to 30 kHz. The frequency can be selected wia the
I’C-bus. The beeper output signal is added to the loud-
speaker and headphone channel signals. The beeper vol-
ume 1s adjustable with respect o full scale between 0 and
-83 dB with 3 ¢B resolution. The beeper 15 not effected by
mute.

Soft mute provides a mute ability in addition to volume
control with a well defined time (32 ms) after which the
soft mute is completed. A smooth fading 1s achieved by a
cosine masking.

6.2.6 FEATURE INTERFACE

The feature interface comprises two I°S-bus input/cutput
ports and a system clock output. Each I*S-bus part 1s
equipped with fevel adjust facilities that can change the
signal tevel in a range of +15 dB with 1 dB resolution.
Outputs can be disabled to improve EMC parformance.
The I*S-bus output matrix provides the following functions;
forced mono, stereo, channel swap, channe! 1 and chan-
nel 2.

One example of how the feature interface can be used In
a TV set is to connect an external Dolby Surround Fro
Legic DSP, such as the SAAT710, ta the PS-bus perls.
Cutputs must be enabled and a suitable master clock sig-
ral for the DSP can be taken from pin SYSCLK.

A stereo signal from any source will be output on ane of
the PS-bus serial data outputs and the four precassed sig-
nal channels will be entered at both °S-bus seral data
inputs. Left and right could then be output to the power
amplifiers via the Main channel, centre and surround via
the Auxiliary channel.

6.2.7 CHANNEL FROM THE AUDIO ADC
The signal iever at the output of the ADC can be adjusted
in a range of £15 dB with 1 dB resclution. The audio ADC
itself 15 scaled to a gain of -6 dB.

6.2.8 CHANNEL TO THE ANALOG CROSS-
BAR PATH

Level adjust with control positions 0 dB, +3 dB, +6 dB and
+9 dB.

6.2.9 DIGITAL CROSSBAR SWITCH

(See Fig.6)

input channels to the crossbar switch are from the audic
ADC, 'S1, 'S2, FM path and from the loudspeaker chan-
net path after matrie and AVL.

Qutput channels compnise loudspeaker, headphone, 1851,
I’S2 and the audw DACs for line output and SCART

The 751 and 1?52 outputs alsc provide digital cutputs from
the lpudspeaker and headphone channels, but without the
beeper signals.

6.2.10 GENERAL

There are a number of functions that can provide signal
gain, e.g. volume, bass and treble control. Great care has
to be taken when using gain with large input sigaals in
order not to exceed the maximum possible signal swing,
which wouid cause severe signal distortion. The nominal
signal ieve! of the various sigral sources to the digital
crossbar switch should be 15 dB below digital full scale--
(15 dB full scate). This means that a volume setting df, -
say, +15 dB would just produce a fuil scale output signal
and not cause clipping, if the signal level :5 nominal.

Sending illegal data patterns via the I°C-bus will not cause
any changes of the current setting for the volume, bass,
treble, bass boost and level adjust functions.

6.2.91 EXPERT MODE

The TDA9870A provides a special expert mode that gives
direct write access to the internal Coefficient RAM
{CRAM) of the DSP. It can be used 10 create user-defined
characteristics, such as a tone contral with different corner
frequencies or special boost/cut characteristics to correct
the low-frequency loudspeaker and/or cabinet frequency
responses by means of the bass boost filter, However,
this mede must be used with great care.

More information on the functions of this device, such as
the number of coefficients per functicn, their default val-
ues, memory addresses, etc., can be made available
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erial 16 K (2K x 8) Eeprom

- 1 miltion erase/write c¢ycles, with 40 years data
retention

+ Single supply voltage:
- 4.5V t0 5.5V for ST24x16 versions
- 2.5V to 5.5V for ST25x16 versions
+ Hardware write control versions:
ST24W16 and ST25W16
. Two wire serial interface, fully 12C Bus compatible
« Byte and Multibyte write (up to 8 bytes) for the
5T24C18
« Page write (up to 16 bytes)
- Byte, random and sequential read modes
- Self timed programming cycie
« Automatic address incrementing
» Enhanced ESD/Latch up performances

DESCRIPTION

This specification covers a range of 16K bits 12C bus
EEPROM products, the ST24/25C18 and the
§T24/25W16. In the text, products are refefred to as
ST24/25x16 where “X" is; “C” for Standard version and
“W for hardware Write Control version.

The ST24/25x16 are 16K bit electrically erasable pro-
grammable memaries (EEPROM}, organized as 8
blocks of 256 x 8 bits. These are manufactured in SGS-
Thomson's Hi-Endurance Advanced CMOS technology
which guarantees an endurance of ong million
erasefwrite cycles with a data retention of 40 years. The
ST25x16 operates with a power supply value as low as
2.5V, Both Plastic Dual-in-Line and Plastic Small Outline
packages are Available.

Table 1. Signal Names

PRE Write Protect Enable

PBO, PB1 Protect Block Select

SDA Serial Data Address Input/Output
SCL Serial Clock

MODE Muktybyte/Page Write Moda
{C version)

WC Write Cantrol (W versian)
vee Supply Voitage

T24C 16, ST25C16, ST24W16, ST25W16

8

7 A
1
150 o

PSDIP8 (B)
0.25mm Frame

Figure 1. Logic Diagram

Voo

2

PO-PB1 #:v

PRE —1  §T724x16
5T25x16

|—— SDA

SCL —

MODEAT" ——

Vg5

Vss Ground

Note: WC signal 15 only available tor §T24/25W16 products
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DIP Pin Connections

S08 Pin Connections

I

§T24x15 P ST24x16 ;
ST25x16 o 5725116
[F Yoo ' PRE {®@] E Ve
[T WODEWE o Pa0 MODEAVE
FsscL b PEY (3 I_T_j SCL
i 1
(5™ 50 b Vss [T 5] soa
|
Table 2. Absolute Maximum Ratings ™
Symhol Parameter Value Unit
Ta Ambient Qperating Temperature -4 1o 125 G
Ts1g Storage Temperature -65 to 150 ‘C
TLEAD Lead Temperature, Seldering  {S08) 40 sec 215 C
(PSDIP8} 10 sec 260 b H
Vin Input or Qutput Voltage -0.6te 6.5 v
Voo Supply Valtage 031065 v
v Eiectrostatic Discharge Vgitage (Human Bady Model) * 4006 v
ESD
Electrostatic Discharge Voltage (Machine Model) 500 v

Notes: 1. Except for the rating “Operating Temperature Range”, strasses above those listed (n the Table “Absolute Maximum Ratings” may cause
permanent damage to the device. These are strass ratings only and operation of the device at these of any other conditions abave
thass iwdicated in the Operating sections of this speeitication 15 not implied. Exposura to Absolute Maximum Rating conditions far
extended penods may atlect device reliability. Reler aisc 1o the SGS-THOMSON SURE Program and other relevant quality documents.

2. 100pF through 15006; MIL-STD-883C, 3015.7
3. 200pF through G<Y; EIAJ IC-123 {condition £)

DESCRIPTION

The memories are compatible with the 12 standard two
wire serial interface which uses a bi-directional data bus
and senal clock. The memories carry a built-in 4 bit, unigue
device identification code {1010) corresponding o the 12C
bus definition. The memories behave as stave devices in
the 12C protocol with all memory with all memory operations
synchromized by the serial clock. Read and write operations
are 1nitiated by a START condition generated by the bus

master The START condition is followed by a stream of 4
bits (identification code 1010), 3 block select bits, plus one
read/wnite bit and terminated by an acknowledge bit. When
writing data to the memory it responds to the 8 bits received
by asserting an acknowledge bit dunng the 9th bit time,
When data 1s read by the bus master, it acknowledges the
receipt of the data bytes in the same way Data transfers
are terminated with a STOP condition .
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DA8351 ORDERING INFORMATION

; i i 7 P TYPE NUMBER | PAGKAGE

)C-coupled vertical deflection circuit v macaat_ —
F'EATUHES GENERAL DESCRIPTION TDAS351 l siLsp ! giastic singie-in-line power package: § feads Te0Ti3.2
« Few external componants The TDAB351 1s a power circuit for use 10 90° and 100°

colour deflection systems for field frequencies of 50 to
120 Hz. The circuit provides a DC driven vertical deflec-

; . tion gutput circuit, operating as a highly efficient class
- Vertical flyback switch G system.

+ Guard circuit
- Protection against:
- short - circuit of the output ping {7 and 4)
- short - circuil of the output pins to Vp
» Temperature {thermal} protection Block Diagram
+ High EMC immunity because of common mode inputs

+ Highly efficient fully DC-coupled vertical output bridge
circuit

+ A quard signal In zoom mode.

VP Vojguara)

[
B Qa
|
+Vp
4 [curRent
SOURCE
QUICK REFERENCE DATA
Symbol Parameter Conditions ‘ Min. | Typ. ‘ Max. | Unlt TDAB351
=
¢ supp
Np supply voltage 9 - 25 v ~ _
-fl"‘ e quiescent supply current . 30 - mA &
‘Vertical circult ldrive(pos) ——
IU(D-D) cutput current . . 3 A )
(peak-to-peak value} ldrve(neg) -—
Edlff(p-p) differential input current - 600 - YA
(peak-tg-peak vaiue} {7 L
Vdil‘f(p—p) diffarential input voltage - 1.5 18 v
(peak-to-peak value)
Fiyhack switch
I peak cutput current - - 1.5 A
Vrg fiyback supply veltage - - 50 v
note 1 - - &0 v
Thermal data {in accordance with {EC 747-1)
Tstg s!oragg temperature -35 - +150 ‘¢
Tam operating ambeent temperature -25 - +75 G
Tvi, virtual junction temperature - - 150 C

Note:

1- A flyback supply voliaga of >50 V up 1o 60 V 15 allowed n application. A 220 nF capacitor in senes wilh a 22() resistor
{dependent on |, and the indugtance of the coil} has to be connected betweean pin 7 and ground. The decoupling capacitor of Vppg has to be
connacted betwaen pin 6 and pin 3. This supply voltage line must have a resistance ol 33 (2 (see apphcation circuit Fig Gy

5
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PINNING

SYMBOL Pin

DESCRIPTION

l'drive(pos}| !

Input power-stage (positive);
inciuges lyey) signal bias

! drive(neg) 2

input power-stage (negative};

includes 1yqpy signal bias

Vp k) operating supply voitage
Vog) 4 outpul voltage B

GND 5 ground

VB B input flyback supply voltage
Voay 7 output voltage A

VO(guarc) 8 guardoutput voltage

Vi) 9 input teedback voltage

Pin Configuration

I drve(pos) [T
larveinegh 2

Va(guard) E

L RER
Vo ]
GNe (5] Toagast
veg (€]
voray 17

Vi (2]

Metai block ¢onnected 1o substrate pin §

Metal on back

52

FUNCTIONAL DESCRIPTION

The vertical dnver crreuit 1s a bndge configuration, The def-
lection coil 1g connected between the cutput amptifiers, which
are driven in phase opposition. An externai resistor (RM;}
connected in senes with the deflection colf provides internal
feedback intormation. The differential input circuit is voltage
drven. The input circuit has been adapted to enable it 1o be
used with the TDAZ150A, TDAZ1518, TDAS160A, TDAY162.
TDAB366 and TDAB376 which deliver symmetnical current
signals. An external resistor (RCON) connected between the
differential nput determines the output current through the
deflection coil, The relationship between the differential Input
current and the output current 15 defined by
idifi X RgoN = ol X B The output current 15 adjustabie
from 0.5 A (p-p) to 3 A {p-py by varying RM. The maximum
input differential voltage 1s J.B V. In the application it 1s
recommended that Vs = 1.5 V (typ), This is recommended
because of the spread of input current and the spread i the
value of RCON
The fiyback voltage 1s determined by an additional supply
voltage Veg. The principle of operating with two supply
voltages {ciass G) makes it possible to fix the supply voltage
Vp optimum for the scan voltage and the second supply
voltage Vpp optimum for the flyback voltage. Using this
method, very high efficiency 1s achieved.
The supply voltage Vg 15 aimost totally available as fiyback
voltage across the coil, this baing possible due te the
absence of 2 decoupling capacitor (not necessary, due to the
bridge configuration). The output circuit is fully protected
against the following:

thermal protection
+ shont-circuit protection of the output pins {pins 4 and 7
+ short-circuit of the output pins to Vp.
A quard sircuit Voyg argy 15 provided. The guard cireut is
activated at the foilowing conditions:

« during fiyback

+ duning short-circuit of the coil and dunng short-circuit of the
output pins {pins 4 and 7) te Vp or ground

+ dunng open loop

+ when the thermal protection 15 activated.

This signal can be used for bianking the picture tube
sCreen.
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LIMITING VALUES

In accordance with the Absolute Maximum Rating System (IEJ 134)

Symbol ‘ Parameter Conditions ‘ Min ’ Max. Unit
DC supply
Vp sugply voitage NoN-pperating ! - i 40 )
| 25 v
Vig flyback supply voltage 50 v
note 1 ! 59 v
Veriical clrcult
IDID-IJ) output current {peak-to-peak value} note 2 i 3 A
VO(A) output volage (pin 7) - 52 v
note 1 62 '
Flyback switch
Iy i peak cutput current l - ] £1.5 [ A
Thermat data (in 2ccordance with IEC 747-1)
Tstg storagfa temperature -58 +150 <
Tamb operaling amtnent temperaturs -25 +75 <
T virtual junction temperature - 150 't
Rih vj-c resistance vi-case - 4 KW -
Aih vira resigtance vi-ambient in free aw - 40 KW
Tse short-circuiting time note 3 - 1 hr
Notes:

1. A fyback supply voltage of =50 V up to 60 V i5 allowed in appl
induciance of the cod) has to be connected between pin 7 and

pin 3. This supply voltage line must have a resstance of 33 {see application ciréit Fig.8).

2. 1y maximum determined by current protection.
3.Upto Vp = 18V
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ication. A 220 nF capacitor in series with a 220 rasistor (dependent on ig and the
ground. The decoupling capacitor of Vg has to be connected between pin § and
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ORODERING INFORMATION

DA8356

. . . . TYPE NUMBER PACKAGE
DC-coupled vertical deflection circuit NAME DESCRIPTION —
: TDAB3SE SILgP plastic single-m-ling power package: 9 leads 507T131-2

FEATURES - - GENERAL DESCRIPTION - -
The TDABISE 15 a power circuit for use in 30° and 100
colour deflection systems for field frequencies of 50 to
120 Hz. The circuit provides a DC drniven vertical deflec- Biock Diagrarn
tion cutput circull, oparating as a highly efficlent class

« Few external compenents
« Highly efficier: fully DC-coupled vertical  output
bridge cireuit

« Vertical flyback switch G system.
= Guard circuit
= Protection against: v v
~short - circuit of the output pins (7 and 4) P "Ofguard) M
- short - circuit of the output pins to Vp < - 's
« Temperature :thermal) protection vl
* |4
« High EMC immunity bacause of comman mode nputs i '
- A quard signal In zoom mode. A [ mrent
SOURCE
TOAB3SE { Ve {]\IL
* 7
QUICK REFERENCE DATA _E F _ { voia)
Symhbal l Parameter I Conditions 1 Min. I Typ. l Max. 1 Unit .
H Tdrve(pos) —D——I
DG suppiy — Vi)
Vp supply voltage 9 - 25 v Lameinog) 2 p
g quigscant supply current - 30 - MA -
Vertical circull - _E E ‘ L1
. V,
logp-p) | output current . - 2 A ‘ b -Vorm oE
| (peak-to-peak value)
(|
'diﬁ(p-p) | ditferential nput cuerent - 600 - pA 5
(peak-to-peak value) TGND prrerat
Vettig-py | difterential input voitage - 15 18 v
| (peak-to-peak vaius)
Fiyhack switch
In  peak output current - - +1.5 A
vra - flyback supply voltage - - 50 v
Thermal data (in accordance wilh IEC 747-1)
Tstg storage temperature -55 - +150 b H
Tamb operating ambient temperature -25 - +75 k"
Tw virtual junction temperature - - 130 €

55
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LIMITING VALUES

PINNING FUNCTIONAL DESCRIPTION In accordance with the Absolute Maximum Rating System (IEJ 134]

SYMBOL I PIN DESCRIPTION The vertical diver circuit 1s a bridge configuration. The = -

' v deflection coil is connected between the output amglifiers, Symbol I Parameter A Conditions Min, ; Max. Unit

i drive(pos) 1 input pawer-stage ‘(DOS_lt'Vﬂ)- which are driven in phase opposition. An external resistor 0C .

Includes |igpy) Sgnal bias {Rys) connected in senies with the deflection cail provides i)

I'drive{negy| 2 ; Pt power-stage (negative); internal feedback information. The ditferential nput circuit 15 vp supply voitage non-aparating 49 v
Includes Iy cpy signal bias voltage driven. The input circuil has been adapted to enable 25 v
operating suppr it to be used with the TDAS150, TDAS151E, TDAS160A,

AL 3 perating supply valtage TDA9162, TBAB38E and TDABI7E which deliver Vig fiyback supply voltage 50 v

Vo(B) 4 output vollage B symmetncal current signals. An external resistor (Reey) Vertical circait

GND 5 ground connected between the differertial input determines the I 2 A

Ven 6 iput flyback supply voltage output current through the deftection coil. 0(p-p) outpu? current (peak-to-peak vaive) | note 1 !

Vo) 7 sutput voltage A ;Lhe re:ati::zshlp Il:gm;eefzp ;r:jebdiﬂlerer;(tigl thput cI:urreanR and Voray oulput voltage (pin 7) i 52 v

e outout current is defined by lgp X Rogy = oy X Ry.
VO(guard) B guard output voltage The output current 1s adjustable from Fiyback switch
Virm) 9 | nput feedback voitage 0.5 A (p-p) ta 2 A {p-p) by varying Ry The maximum mput R peak dutput current £15 A
differential voltage 15 1.8 V. |n the application it is -
o 1EC 747-
recommended that Vg = 1.5 V (typ). This is recommended Thartal data (in accordance with IEC "
because of the spread of input current and the spread in the Tty storage temperature -56 +150 't
value of Regy. Tamiy operating ambient temperature -25 +75 ¢
The fiyback valtage is determined by an additional supply Tyi virtual junction temperature 150 <
voltage Veg. The principle of operating with twa supply “Rih vi-c resistance vi-case 4 K
i . . voitages (class G) makes it possible to fix the supply i vl resistance vi-ambient in free air 40 Kw
Pin Configuration valtage Vp optimum for the scan valtage and the second Tsc shan-sircating e ote 2 1 he
supply voitage Vig optimum for the flyback voltage. Using
this method, very high efficiency is acheved. The supply Notes

valtage Vg 1s almost totally available as flyback voltage
across the coi, this being possible due ta the absence of a
decoupling capacitor (not necessary, due to the bridge
configuration}. The output circuit is fully protected against
the following:

+ thermal protection

I dnveqpos) [7] + short-circuit protection of the output pins (pins 4 and 7)
! gnveineg) [z + short-circuit of the output pins to Vp.
v 3] A guard cireuit Ve, ., 18 provided. The guard circuit is
Vois) (7 activated at the folliowing conditions:
L + during flyback
+ during short-circuit of the coil and during short-circuit of
vy [E] the output pins {pins 4 and 7) 10 Vp or ground
Voray 7] * dunng cpen locp
Voyguard) LB] « when the thermal protection s activated.
Vit ] This signal can be used for blanking the picture tube
e} Screen.

Melal block connected ta substrate an 5
Mzlal on back

56 . ;

1. lg maximum determined by currant protection.
2UptoVp =18V
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TDA2616 ‘

Block Diagram ; .
12W Hi-Fi Audio Power Ampilifiers with Mute E ’

Va

ot _rf>,"‘ TDA2616 :
i i 20ks2 .

GENERAL DESCRIPTION

The TDA2616 15 a dual power amplifiers. it has been especially designed for mamns fed applications such as stereo
radic and stereo TV

our
FEATURES

* Requires very few external components

+ No switch-on/switch-off clicks

* Input mute durng switch-on and switch-o#

- Low offset veltage between cutput and ground

+ Excellent gain balance of both ampiifiers i THEAMAL |
o ‘ 12 Vo / GND PROTECTICN
+ Hi-Fi accordance with IEC 268 and DIN 45500 P i voltage
+ Short-circuit proof and thermal protected ; comparator
« Mute possibility U
-Invt 7]
MUTE [Z]
1/2V6/GND (3] ouT
outt (1]
- 51
PINNING Ve [5| TDA2616
ouT2 1]
Pin Symbol Function — ;
N P +Vp (R
1 -INV1 non-inverting input 1 Vrety
2 MUTE mute input 3.2 (3] ) 7
3 1/2V/GND 172 supply voltage or ground -Inva [=] A i 5
4 ouTt output 1 L e
5 Ve supply voltage (negative) . . N
5 BTz outout 3 Pin Configuration
7 +Vp supply voltage (positive) :
8 V12 inverting mputs 1,2 LIMITING VALUES
] -INV2 non-inverting input 2 In accordance with the Absolute maximum System {IEC 134)
Symhol | Peramater Condittons Min, | Max. | Unit
sVp supply voltage - 21 v
losm non-repetitive peak output current - 4 A
QUICK REFERENCE DATA Piot totai power dissipation - 25 W
[ srmgor ] PARAMETER CONDITIDNS TMin. T yp. T Max | umit ] Tstg storage temparature range -85 | +150 |
- 150 kN
#Vp supply voltage range 75 - 21 v TxaL CWSt.ﬂl t!H‘"pt’.m'lil-lrt’- +1 s £
Pg output power Vp - 216Y. THD = 0.5% - 15 - W Tamb ambient operaling temperature range . -25
Gy internal voltage gain _ 30 - a8 Tsc short circuit time short-circuit 10 ground; note 3 - 1 h
16! channel unbiajarce . 02 - d8 Note to the limiting values
a channel separation - 70 - dB 1. For asymmetrical power supphies (wih the lnad short-crrcued), the maxmum unicaded supply valtage 15 imited ta Vp = 28 V ang with an internal
SVRR supply voltage ripple rejection _ 0 . dB supply resistance of Rg > 40, the maximum unloaded supply voltage is limited to 32 V (with the ioad short-circuited) For symmernical power
supplies the circuit 15 shor-circut-proof up o Vp=221V
Vio noise output voltage . 70 - uv
38
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DA2615
6 W Hi-Fi Audio Power Amplifiers with Mute

FEATURES
+ Reguires very few external components

+ No switch-onswitch-off clicks

+ Input mute dunng switch-gn and switch-off

+ Low offset voitage between output and ground

+ Excellent gain balance of both amplifiers
« Hi-Fi accordance with "IEC 268" and "DIN 45500"
« Shart-circuit proof and thermal protected
« Mute possibility

GENERAL DESCRIPTION

The TDA2615 15 a dual power amplitier in a 9-lead plas-
tic single-in-line (SILIMPF) medium power package. It

has been especially designed for mains fed applications
such as sterec radio and sterec TV

Symbaot Parameler Conditions | Min. Typ. Max. Unit
Ve supply voltage range 7.5 2 v
Po output power VS = £12V, THD = 0.5% 5 w
Gr internal voltage gain 30 [if:]
] channel unbatance 0.2 - U8
[+ channei separation 70 - dB
SVRR supply voltage ripple rejection 60 3 - dB
Vo nois¢ output voltage 00 - v

ORDERING INFORMATION
TYPE NUMBER PACKAGE
— NAME DESCRIPTION YERSION
TDA2615 SILSPPF plastic single-in-line mecium power package with fin . 9 leads S0T110-1
PINNING Pin Configuration
SYMBOL PIN OESCRIPTION
-INV1 1 non-inverting input 1 g
MUTE 2 mute mput vt [T
12 Vp/GND{ 3 1/2 supply veltage or ground MuTe [Z]
ouT 1 4 output 1 172 Vp/GND [3]
-Vp 5 supply voltage (negative) ouTt (5]
ouT 2 8 output 2 wp (5] 1oA2815
+p 7 supply voltage {positive) our2 &
INVY, 2 8 inverting rput 1 and 2 wp 7]
-INv2 9 non-inverting input 2 w1z (T
-INv2 [3]
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‘ Block Diagram

TDA2615 1

ouTa
“Vp 1
I i
THERMAL
. x PROTECTION
I ] i
\.‘,,| Vg i
A< § T2
oM <
20k2

ha

Va
i Yeaf1 $
1 M
-yt
MUTE—2 {m—
&VP
k| Vrei
1/2 Vp ¢ GND wage
comparater
10k
“Vrg2
Vp
2060
N2
s 580k02
INV1, 2 vp
Vrgft
Ya

FUNCTIONAL DESCRIPTION

The TDA2615 is a hi-i stereo amplifier designed for ma-
ins fed applications, such as stereo radio and TV. The cir-
cuit is optimally designed for symmetrical power supplies,
but is also well-suited to asymmetncal power supply Sys-
tems.

An output power of 2 x 8 W {THD = 0.5%) can be delive-
red into an 8 {2 load with asymmetrical power supply of
*12 V The gain 15 mternally fixed at 30 dB, thus offering a
low gain spread and a very good gain balance between
the two amplifiers (0.2 dB).

A special feature 15 the input mute circuit. This circuit dis-
connects the non-inverting inputs when the supply voltage
drops below +6 V., while the amplifier stdl retams its DC
operating adjustment. The eircuit features suppression of
unwanted signals at the inputs, dunng switch-on ang
switch-oH

The mute circuit can also be activated wia pin 2. When a

current of 300 yA is present at pin 2, the circuit is in the
mute condition.

. The device is provided with two thermal protection circu-

its. One circuit measures the average temperature of the
crystal and the cther measures the momentary temperatu-
re of the power transistars. These control circuits attack at
temperatures in excess of +150 °C, so a crystal operating
temperature of max. +150 °C can be used without extra
distortion. With the derating value of 6 K/W, the heatsink
can be calculated as follows:

al Ry =88 and ¥y = $12V The measured maxmum
dissipation 15 7.8 W,

With a maximum ambient temperalture of +60 °C, the ther-
mal resistance of the healsink is:

150 - 60

" - 6 =55KW

The nternal metat block has the same polential as Pin 5.
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FEATURES

- No external compone-!s
» No switch-on/off clicks

« Good overall stability

+ Low power consumptan

CHARACTERISTICS
Symbal F Parameler Conditions 1 Min ] Typ. i Max. Unit
Supply
VP supply votage range 12 ; bal v
loam repetitive peak output current 2.2 - | A
Operaling position; note 1
Vp supply voltage range 75 12 2 ¥
lattoty total quiescent current Rt = | 18 40 70 mA
[ output power THD = 0.5% | s 6 W
THD = 10% 65 ] W
THD totat harmonic distortion Po = 4W G.15 0.2 %
B power hangwidth THO = (.5%, note 2 20 to 20000 Hz
Bv voltags gain 2% 30 k3l dB
] gain ynbalance - 0.2 1 dB
Vha noise output voitage note 3 70 140 uw
12 input impedance 14 20 26 ka2
SVAR supply voltage npple rejection note 4 40 60 dB
|_oa channel separation Rs=10 46 70 dB
Ibas Input bias currant 03 - 1A
| AVenD | DG output offset voltage - 30 200 my
|AVas| DC output offset voitage between twa channels 4 150 my
MUTE POSITION (AT | wute = 300p4)
Vo output voltage V=600 mv ! 03 10 my -
227 mifte input smpedance : 9 - kQ
ot} total quiescent current A= 18 40 70 mA
Vo noise output voltage note 3 70 14() A
SVRR supply voltage npple rejection note 4 40 55 - dB
JAVann | DG autput offset voltage 40 200 v
| AVon| gﬁgﬂgﬂa&: ivtui'ét: respect to - 4 150 my
12 current if pin 2 15 connected to pin 5 - 6 mA
Muts position; note §
Vp supply veltage range 2 - 5.8 v
Ip total quiescent current Ri=w 9 30 40 mA
Vo olrtpuet voltage Vi =600 my 0.3 10 my
Vo noise output voltage note 3 70 140 I
SVAR supply voltage ripple rejecticn note 4 40 39 - dB
| aVent | DC output offset voltage - 49 200 mv
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+ Short circuit proof
» ESD protected on all tins,

QUICK REFERENCE DATA

| W mono BTL audio output amplifier

GENERAL DESCRIPTION

The TDAB351 15 a meno output amplifier contamed i a 9
pin medium power package.

The device 15 designed for battery-fed portabie mono
recorders. rachos and telewision

Symbol Paramefer Conditions [ Min. ! Typ. Max. Unit
VP supply votdge 3 11 18 y
Po output power in 16 Vo= 11V 25 3 w
Gy internal votage gain 39 40.5 42 dB
lo total quiescent current Ve = 11V, - L 7 mA-

RL = o
THD total harmonic distortion Po = (.5W . | 025 1 %
ORDERING INFORMATION
EXTENDED PACKAGE
TYPE RUMBER PINS PIN POSITION MATERIAL CODt
TOA7056 9 SIL plastic SaT110Y

Note

1. SOT110-1; 1996 August 2*

PINNING

FUNCTIONAL DESCRIPTION

PIN

DESCRIPTION

The TDA7056 is a mono output amplifier, designed for bat-

R.C

tery-fed portable ragios and mains-fed equipment such as
television. For space reasons there is a frend tc decrease

Vp

the number of external components. For portable applica-

input (+}

tions there 15 ajso a trend to decrease the number of bat-
tery cells, but stiil a reasonable output power is required.

signat ground

Tha TDATD5S {ulfills both of these requirements. It neads

n.c.

no panpharal components, because it makes use of the

output (+

Bridge-Tied-Load (BTL) pnnciple. Consequemtly it has, at
the same supply voltage. a higher outpust power compared

power greund

tt a conventional Single Ended outpurt stage. 1t delivers an

output (-

output power of 1 W into a loudspeaker load of 8 Q with §
V supply or 3 W into 16 Q loudspeaker at 11 V without

W e l~d|lch | ;|8 | |k -

n.c.

need of an external heatsink. The gan s internally fixed at

40 dB. Special attention 1s given to switch-onioff click sup-
pression. and it has a good overall stability The toad can
be shon circuited at alt input conditions.
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Description of the DSP
DOsiiee 2 {1}
sugply |
\ .
/ aulput [+)
npul —
TDAT056
\ \
ouIput (-}
. /
ng ——
rgnal 4
s =
T L Is
Do%" ne ne TZ2810%
gl’Duﬂﬂ
ER = low current groond
= 34gnaj grouna
CHARACTERISTICS
Al Tamb = 25 °C; f = 1kHz; Vp = 11V; RL = 16 (see Fig. 2)
- Symbol Parameter Conditions Min. Typ. Max. Unlt
e operating supply voltage 3 1 18 v
repetitive peak output current - - 0.6 A .
total quiescent current note 1 - 5 7 mA .
k RL==
Po output power THD = 10% 2.5 3 - w
THD total harmonic distortion Po = 0.5W - 0.25 1 %
Gv: voltage gain 39 40.5 42 dB
Voo noisa output voltage note 2 - 180 300 w
Vno noise output voltage note3 - 60 - [
L frequency response - 20 to 20.000 - Hz
RR rippie rejaction note 4 36 50 - a8
AV’ DC-output offset voltage note 5 - - 200 mv
z input impedance - 100 - [e]
i input bias current ~ 100 300 nA

Notes to the characteristics

1. With a load connectad lo tha outpuls the quiescent current will mcrease. tha maximum value of this ncrease being equai 1o the DC output off-

set voltage diviced by R,

2. The noise output voltage (RMS value) 1s measured with Rg = 5 kQ unweighled {20 Hz 1o 20 kHz),

w

200 pH) the noise cutput current i1s only 50 nA

4. The npple rejection 15 measured with R = 0 (2 and | = 100 Hz to 10 kHz.
The rippie voitage (200 mV} 1s appiied 1o the positve supply rad

5 Rga5hki
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- The notse outpul voltage (AMS value) at | = 500 kHz s measured with Rs = 0 ( and bandwictth = 5 kHz. With a practical load (R, = 160, L =
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A7057AQ
X5 W stereo BTL Audio Qutput Amplifier with DC Volume Control

FEATURES

= DC volume control
- Few external components

- Mute mode

+ Thermal protection

» Short-circuit preof

» No switch-on and switch-oft clicks
« Giood gverzll stability

» Low power consumption

+ Low HF radiation

+ ESD protected on alt pins.

GENERAL DESCRIPTION

The TDA7057AQ 15 astereo BTL sutput amplifier with DC
volume control. The device is designed for use in TV and
monitors, but are also suitable for baitery-fed ponabie
recorders and radios.

Missing Current Limiter (MCL}

A MCL pretection circuit 1s built-in. The MCL crreuit 15
activated when the difference in current batween the
output terminal of each amplifier exceeds 100 mA {typical
300 mA). This level of 100 mA allows for headphone
applications {singie-ended).

QUICK REFERENCE DATA
SYMBOL PARAMETER CONDITIONS MIN. TYP. | MAX. UNIT
|
Ve supply voltage 45 - 118 v
Pout output power V=12V, R =16Q 3.0 35 - w
: V.= 12V R, =80 ~ 53 - W
G, voltage gain 385 40.5 415 dB
Gg gain control 68.0 73.5 - dB
oot fotal quiescent current Y=12V,R == - 22 25 mA
THD total harmonic current Poyt=0.5% w - 0.3 1 %
TTYRE PACKAGE
NUMBER NAME DESCRIPTION YERSION
TDA7057AQ | DBS13P Plastic DIL-bent-SIL power package; 13 leads (lead length 12 mm}) SOT141-6
SYMBOL PN DESCAIPTION vt 7] U ;
Vet 1 oc
volume contol 1 .
1.C. 2 not connected e
Wi 3 voltage nput 1 a ;
Vp 4 positive supply voltage ve [4] !
Vi 5 voltage input 2 Vigy &
SGND [ signal ground seD (5]
VG2 7 DC volume contol 2 ve2 7] TDATOSTAQ
0UT2+ ] positeve output 2
PGND2 9 power ground 2 ourz 2]
ouT2- 10 negative output 2 panD2 (7] :
QuT1- " negative output 1 out2- [19] !
PGND1 12 power ground 1 ourt- [11]
L(Jl.1T1+ 13 pesitive output 1 sonp1 (]
QuT1+ )
L Pin Configuration _
. .
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| vp
i !
TDATOS7AQ ¢ H:»—J
nput 1 o [ {\ 1 posife
|/L oulput !
DC volume
controi !
1 negatie
autpu! 1
C'j TEMPERATURE |
Ui
y STABILZER} ‘epprecrion [T
ref -
-— ey 10 negatve
input 2 outaul 2
DG valume 7
control 2 r 1
-— !'\ 8 posiive
% oulpy! 2
[2 Ts T2 T
' » > »
ot signat power pOwer
connecled groungd ground i ground 2
Block diagram

FUNCTIONAL DESCRIPTION

The TDA7057AQ 15 a sterac output ampiifiers with two
DC volume control stages. The device is dasigned for TV
and monitors, but also suitable for battery-fed portable re-
carders and radios.

In conventional DC volume contret circuits the control or
input stage is AC coupled to the output stage via external
capacitors 1o keap the offset voltage low.

In the TDA7Q57AQ the two DC volume control stages are
integrated into the input stages so that no coupling capa-
ciors are required and a low offset voltage 15 stilt mainta-
ined. The minimum supply voltage also remarms low.

The BTL principle offers the followng advantages:

+ Lower peak value of the supply current

- The frequency of the ripple on the supply voltage 1s twi-
ce the signal frequency

Consequently, a reduced power supply with smaller capa

citors ¢an be used which results in cost reductions.

For poniable applications there 1s a trend to decrease the
supply voltage, resulting in a reduction of output power at
conventional output stages. Using the BTL principle incre-
ases the output power

The maximum gain of the amplifier is fixed at 40.5 dB.
The DC volume control stages have a logarithmic control
charactenstic. Therefore, the total gain can be controlled
from +40.5 dB 10 -33 dB. I the DC volume control vollage
falls below 0.4 ¥, the device will switch to the mute mode.
The amplifier 15 short-circuit protected to ground, Vp and
across the load. A thermai protection circuit 1s also imple-
mented. If the crystal temperature nses abave 150 oG the
gain will be reduced, thereby reducing the output power

Special attention 1s given to switch-on and switch-off
clicks, low HF radiation and a good cverall stability
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DA7050

w voltage mono/stereo power amplifier

GENERAL DESCRIPTION

The TDAY050 1s a low voltage audic amplifier for small radios with headphones (such as watch, pen and pocket

radios) in mone (bndge-ied ltoad) or sterac applications.
FEATURES

« Limited to battery supply application only (typ. 3 and 4 V)

+ Operates with supply voltage down 0 1.6 V
« No external components required
« Very low quiescent current

* Fixed integrated gain of 26 dB, floating differentiaf input

» Flexibility in use - mono BTL as well as stergo
= Small dimension of encapsulation (see package design

QUICK REFERENCE DATA

example)

Supply voitage range

Total quiescent curment (at Vj, = 3V)

ed ioad application (BTL)

power.at AL = 320

3V. Oyt = 10%

stput offset voltage between the cutputs
put voltage (~.m.s. value)

Stareo applications
Oistoli pioveer at B = 320
d(m =10%; Vp =V
it =10%; Vp = 45V
Chaninel separation af Rs = 0€); <=1 khz
noisé output voltage {r.m.s. value)
-atf=1kHz Ry =50

PACKAGE QUTLINE
8 -lead DL, plastic {S0T97); SOTS7-1; 1996 July 23.

Vo
Itat

Po
sV

Vno{rms}

Po
Po

Vno(rms)
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1.6 16 6.0V
typ.

TP
max

v,

yp.
yp.

yp.

32 mA

140 mwW -
T mv il

o
35 MW
75mW
4048

100pV
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200
Py /
(mw) nl_-:my //s/m
100 7 —
7
i
50 y //
20
05 2 a 6

Vp 1V)

Fig. 2 Quiput pawer across the load impedance (R} as a function of supply voltage (Vp) in BTL applica-

tion. Measurements were made at 1 = 1 kHz; dygy = 10%., Tgmp = 25°C

200 1291367
Ps B, =
L
(W)
180
320
100 Wi
v //
v 645:.-
50 // //
/ // i
20 7 7
A /
% 2 4 [
Vp iV}

Fig. 3 Output power across the load impedance (R ) as a function of supply voltage {Vp} in stereo appli-
cation. Measurements were made at f = 1 kMz; dyg; = 10%. Tymp = 25°C
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CHARACTERISTICS

Vp =3Vit= 1 kHzZV R = 32 Q2 Ty = 25 °C: unless otherwise specified

PARAMETER | SymaoL J MIN. ] TYP. MAX. UNIT
Supply voltage vp | 56 - 6.0 Vv
Total quiescent current Itot - 32 4 ma

Bridga tled load application (BTL); see Fig.4
Qutput power; note 1

Vp = 3.0V: dygg = 10% Fa - 140 - mw

Vp = 4.5V, Oyt = 10% (ﬂ]_ = 840) Pa - 150 - LomWes
Voltage gain Gy - 32 - i dB
Noise output voltage (r.m.s. value) -
Rg =50 f=1kHz Yno(rms) - 140 - W
Rg = 002 f = 500 kHz; B = 5 kHz Vao(rms) - tof - o
D.C. output offset voltage (at Ry = 50} 1av! - - W omv..
input impedance (at Rs = =) 1Z,1 - - - i MQ
input bias current B - 40 - i om
Sterso applications; see Fig 5

Output power; note 1 )

Vp =30V, dyy = 10% Py - 3 - mw
Vp = 4.5V g = 10% Po - 78 - mwW
Voltage gain Gy 245 26 275 dB
Noise autput voltage (r.m.s. value)

Rg =50 1=1%Hz Vno(rms) - i00 - uv

Ry = 002; 1 = 500 kHZ, & = 5 kHz Vno(zms) - tof - W
Channe! separation

As=00; f=1kHz a 30 40 - dB . :
input impadance (at Rs = 1z 2 - - MO
Input bias curent ] - 20 - A
Note

1.Output power is measured directly at the output pins of the IC. it1s shown as a function of the supply voitage in
Fig. 2 {BTL application) and Fig. 3 {stereo application).
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A6107Q

[iple video output amplifier

FEATURES

» Typical bandwidth of 5.5 MMz for an output signal of
60 V {peak-to-peak value}

+ High slew rate of 30¢ V/us

* No external components required

- Very simple application

* Single supply voltage of 200 V

+ internal reference voltage of 2.5 v

+ Fixed gamn of 50

* Black-Current Stabiiization (BCS) circuit

+ Thermal protection.

ORDERING INFORMATION

GENERAL DESCRIPTION

The TCAB107Q includes three videe output ampiifiars in
ane plastic DiL-bent-SIL 9-pin medium power
{DBSSMPF) package (SOT111-1), using tigh-voltage
DMOS technology, and is intended to drive the three
cathodes of a colour CRT directly To obtain maximum
performance, the amplifier should be used with

black -current control.

PINNING
SYMBOL | PIN DESCRIPTION
Vift) 1 nverting input 1
Vig2) 2 Nverting input 2
Vi(3) 3 inverting input 3
GND 4 ground (fin)
tom 5 black current measurement outpat
Vop B supply voltage
Voc(3) 7 cathode output 3
Voc(2y 8 cathode output 2
Voei1) 9 cathode outpu? 1
LIMITING VALUES

Pin Configuration

-

Vi L1

Viig) {2}
via [2]
GND €]
tom [3] ToRB107Q
vy &)
Vc»c(ﬂ] E
Vogrz: (2]

-
Yooy L4

in accordance with the Absolute Maximum Rating System (IEC 134}; voltages measured with respect to pin 4

{ground); currents as specitied in Fig. 1; unless otherwise specified.

TYPE PACKAGE
- HUMBER NAME DESCRIPTION VERSION
TOAS1070 DBSOMPF plastic DIL-bent-SIL medium power package with fin: 9 leads SOT#1-1 -
Block Diagram
Voo
&
[
L MIFROR 1 ] WIRROR 5
TDAS107Q CASCODE 1
RO I S
! e i | wiRROR 4 3
CURRENT T :““3’-
SOURCE . (2
; oc(1)
L
|
THERMAL 1 Ay
PROTECTION [— vip 1| DIFFERENTIAL
CIRCUIT REFERENCE [ 1 | sTage

)

Vi = ! ! I

V. 1 T

2y MIRROR 3 | l !
Vi = s
MIAROR 2
=

70

No Symbot Parameter Min. Max. Unit
A0 .. Voo supply voltage 4 250 v
102 Vi input voltage at puns ? 10 3 0 12 V.
193 Vo(m) measurement output voltage ] 6 V.
104 Voio) cathode cutput voltage 0 Voo v
107 Tsig storage temperature ~55 +150 - G
108 Ti junction temperature -20 +150 b
Vas electrostatic handling
109 Human Bedy Moda! (HBM) 2000 v
1o Machine Model {MM) - 300 v
HANDLING

Inputs and outputs are protected agamst etectrostatic discharge in normal handiing. However, to be totally sate, it 1s desir-
able to take normal precautions appropriate to handling MOS devices (see “Handling MCS Davices™.

QUALITY SPECIFICATION
Quality specification *SNW-FQ-611 part D™ 15 applicable and can be found in the “Quality reference Handbook”

The handbook can be ordered using the code 9397 750 00192
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CDT1100(G) Series

ptocoupler with Phototransistor Qutput

GENERAL DESCRIPTION

FEATURES Enhanced performance. new generaticn, high voltage, high-speed swiiching npn transistor m a plastic full-pack enve-
According to VDE 0884: » Further approvals: lope intended for use n henzontal ceflection circuits of calour television receivers. Features exceptional envelope 1o

8S 415, BS 7002, SETI: IEC 950,

base dnve and collector current load vaniations resuiting in a very low worst case dissipation.
UL 1577 File No: £ 76222

= Rated impulse voltage (transient overvoltage)
VIOTM = 6 kV peak

. QUICK REFERENCE DATA
- Isolation test voltage (partial discharge test voltage) Base nat connected
Vpd = 1.6 kV - CTR pﬁered n4 groupsd- L8NG Symboi Parameter Conditions Typ. Max. Unit
+ Rated 1solation voltage (RMS includes DC) « Isolation matenals according to 4- — - L
VIOWM = 00 VRMS (848 V peak) + Pollution degree 2 {DINADE 0110/ resp. IEC 664} Voesu collector - emittar voftage peak value | Vet = OV 1500 v
) . i X . Veeo collector - emitter voitaga {open base) - 700 v
+ Rated recurring peak voltage (repetitive) « Climatic classification 3 llectar current {DC - 8 A
VIoBM = 600 VRMS 55/100/21 {IEC 68 part 1) c collectar current (OC)
. . fcm collector current peak value - 15 A
+ Creepage current resistance according 1o « Special construction: — - !
VDE G303/1EC 112 Theretare exira iow coupling capacity of typical Pt total power dissipation Thss25°C - 45 w
Comparative Tracking Index: CT{ = 275 0.2 pF, high Common Mode Rejection VeEsa collector - emitter saturztion voltage =454 lB=114 - 1 v
» Thickness through insulation  0.75 mm » Low temperature coefficient of CTR fCsat collector saturation current 45 - A
1t fall time lesat = 4.5 A; 1B(enay = 1.1 A 04 06 us
PINNING - SOT199 PIN CONFIGURATION SYMBOL
ORDER SCHEMATIC Pin Description c
PART NUMBERS CTR-RANKING 1 base
TCOT1100/TCOT11006 >40% 2 collector h— I
“TCOT1101/TCOT11016 40to 80% 3 amitter -~
TCOT1102/TGDT11026 63 to 125% =
TCOTT103/TCDT11036G 100 to 2000% case 1solated e
Suffic: G = Leadform 10.16 mm
LIMITING VALUES
Limiting values in accordance with the Absolute Maximum Rating System {IEC 134}
Symbai Parameter Coenditions Typ. #ax. Unit
Pin Connection VCESM colector - emitter voltage peak value Ves = GV - 1500 v
VEES coilecior - emitter voltage (open hase) - 760 v
Ig collector current (DC} - 8 A
n.c [ E =T} collector current peak value - 15 A
6 l [ 5 | ’ 4 [ In Base current (DC) Trs<25°C - A
IBM Base current peak value le=45A 18=114 - [ mA
-lB{av) Reverse base current - 106 ma
-|BM Reverse base current peak value™ lesar = 4.5 A; [Bienar = 1.7 A - 5 A
/ Ptot Total power dissipation Ths <25 °C - 45 w
/ Tstg Starage temperature -65 150 i
I—”—I Tt Juncion temperature - 150 £
1 i 2 ‘ 3 THERMAL RESISTANCES
Af+) C i) ne. Symbol Parameter Conditians Typ. Max. Unit
Rin j-hs Junetion to heatsink without heatsink cormpound - 37 KW
Rin p-hs Junctien to heatsink with heatsink compound - 28 KW
Bivja Junction to ambient n Tree air 35 = KW
83
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=ool MOS Power Transistor

« New revolutionary hugh voltage technology

- Uitra low gate charge

» Pencdic avalanche proved

- Extreme dwat rated

« Optimized capacitances

= Impreved noise Immunity

+ Former development designation:
SPPx4NG60S5/5PBx4N60SS

VPTOB155

8,3

VPTO5164

Type Vs Iy Rps(om

Package

Marking

Ordering Code

SPPOINGOSS BOOV 3.2A 1.4Q

P-T0220-3-1

03NB0S5

Q67040-54184

SPBO3NE0SS

P-T0263-3-2

D3ING0S5

Q67040-54197

MAXIMUM RATINGS

at Tj =25 °C; uniess otherwise specified

Parameter

Symbol

Value

" Unit

Continsous drain current
To=257C
Te=100C

ip

32

Pulsed drain current, tp = 1ms
Te=25C

ip puls

5.7

Avalanche energy, single pulse
Ip =3.24, Vpp = 50V, Rgg = 250

Periodic avalanche energy Eqg only finited oy Timax

Eps

100

mJ

Reverse diode d,/d;
15=324A, Vpg<Vpsgs. difty = 100 Ads,
Timax = 150°C

0,/dy

kV/ps

Gate source voitage

Vs

+20

Power dissipation
To=25¢C

Piot

38

Operating and storage temperature

Tii Tstg

<55 .+150
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ELECTRICAL CHARACTERISTICS

Parameter
al Tj = 25 °C; uniess olherwise specified

Symbol

Value

min.

typ.

max.

Unit

Thermal Characteristics

Thermal resistance, junction - case

Rinsc

33

Thermal resistance, junction - amgient
(Leaded and through-hole packages)

Rinaa,

62

SMD version, device on PGB
@ mun. footprint
@ 6 e cooling area @

RthiA

35

62

Static Characteristics

Drain-sourca breakdown voitigs
Ves= OV, Ip = 0.25 mA

Visrioss

600

Gate threshold voitage, Vgg = Vog
lp=135 A, Tj= 25°C

Vs

15

4.5

5.5

Zero gate voltage drain current, Vpg = Vpsg
VGS = OV, Tl = 25 'C
Vgg =0V, Tj= 150°C

logs

0.5

70

Gate-source feakage current
Vag =20V, Vpg = OV

tgss

100

Drain Source on-state resistance
Vog =10V, Ip= ZA.

Rosion)

1.26

YA

nA

1 current limited by T,max

2 Dewice on S0MM'50mm*1 5mm epoxy PCB FRA with 6 ¢m2 {one layer, 70um

thick} copper area for drain connecton. PCB 15 vertical wilbou! biown ai
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ISOLATION LIMITING VALUE & CHARACTERISTICS

The = 25 'C: unless otherwise spacified

1 VCESAT !V . | . 0 YCESAT
oo il L L =
| : \ 17
05 T : i ‘ T 1t
SYMBOL PARAMETER CONDITIONS T miN_ T 1ve. | mMax” | uNT o1 T T WA
Vien Aepetitive peak vollage fram | R.H.< 65%. clean and gustires ! - 2500 v o8 T ' l \
all three terminals to external ‘ a5 — ' ! S B =
heatsink 04 —— ‘ H—yle- 10
Cisel Capaticance from T2 to = 1 MHz - 22 - pF s |- : I T i —i
external heatsink oz . | ; - e )
o : "'J = ‘} : »--*ml
tot [ /4 W b [R— 10
STATIC CHAHACTERIST'CS Fig. 5 Typcal collector-emitter saturation voltage. Fig. 7 Typical coIle-cmr-emineasaturation vollage.
Thg = 25 °C; unless otherwise specifiad Vigsal = f {i); parameter |/l Vogsat = f{lg); parameter ig
SYMBOL PARAMETER | CONDITIONS MIN. TYP. MAX, UNIT l
lces Coltector cut-off cusrent ? i Ve = OV, Vee = Vegsumar - - 1.0 mA VBESAT /v sap PO% Normalised Powsr Darsting
lexs # Vge = OV: Ve = Voggumas - - 20 mA U : i e — i bédis compound
| Tj=125C ; . 1 : 100 I :
Vieosust Coliector-emitter sustaining voltage | I3= 0A; I, = 100 mA; 700 - - v 2l : . : [ : f
i L=25mH - : ‘ ‘ &
Vogaat Collector-emitter saturation voltages | ¢ = 4.5A; [g= 1 1A; - - 1.0 v ot P | ;g
VEsat Base-ermitter saturation voitages I = 4.5A; 1 = 2.0; - - 1.1 v N ™ ] : 0 ‘ [,
e DC current gain Ig = 100 mA; Vgg =5V 13 30 o " 0 : i
Ve Diode forward voltage | lr=4.58 ~ 15 2.0 v o8 zs I | : \5\
: o -
LLK : 3 Y 7 20 40 &0 s ;ch 06 120 140
DYNAMIC CHARACTERISTICS Fig. & Typicai base-emitter saturation voltage. Fig. 8 Normalised power dissipation
Ths = 25 °C; unless otherwise specified Vgesat = 1 (I;); parameter I PD% = 100 Py/Pp a5 = ! (Thshi
SYMBOL PARAMETER CONDITIONS TYP, MAX. T
- Transition freauancy at f = 5 Mz le=DY A Vep = 5Y 7 = MHz
C. Collector capacitance Vpeg= 10V 125 - pF.
‘ ' Switching times {16 kHz line lggar = 4.5A; Ip IMHZ; Cpg = 4 nf
deflection circuit} IBtendy = 1.4A; Lg = 6 pH; Vgg = -4 V;
“lgy = 2.254
t Tum-off storage time 6.5 - s
f Tum-off fall time 6.7 - us
1 Maasured with balf sine-wave vollage (curve tracer)
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12 VBESA‘T‘/V .
" —_— He2SC

VCESAT # v
—=

Fig. 8 Typical coltector-emitter saturation voltage.
Viesat = f {I,); parameter i¢/lg

I i R T
! i T=28C
i_l‘——' rj-l?SCTi ) 1 1 M%*** s 125C ,E
' t A} T 1L
! ! R !
2.8 + T T
MR
o8 : et ] it L M
; ol = :
0.7 =] L LT
: ! 3A | LN
L6 ; W . T T
M ==
0.5 — F— =24 Rt I 1
| Pl ; NI B | i
0.4 ar | {7 .
ar 7 10 Tor i 0
oA 8rA
fig. 7 Typical base-emitter saturation voltage. fig. 10 Typical collector-emitter saturation voltage.
Vgesal = 1 {ig); parametar ipflg Vgesat = 1 (lg); parameter |;
; VCESAT v o - 1000 _Eoﬁ/.r.‘u -
o9 S [L E ; : ;
PO ] i — Y Y
- L
a7 4 WL'-“"" % EEZERY]
=TI 7
0.5 ; 100 L
T-25Cc e
ac-—-{_u perasc | HE G
0.3 . AWARY AN
; . | pars A : T/
0.z f == N
or : = . TG
o4 L LI i ‘o Ci i
o1 1 0 o ! 1o
wsa 8/A

Fig. 11 Typical turn-off losses. Ti = 85 °C
Eyq = f (Ig); parameter i, f = 16 kHz

U2508DF

GENERAL DESCRIPTION

High voltage, high-speed switching nan tfransistor in a fully 1solated SOT 139 envelope with integrated efficiency dicde,
primarily for use 1n horizontat deflection circuits of colour television recaivers.

QUICK REFERENCE DATA

Silicon Diffused Power Transistor

Vgesat = 1 {g); parameter I¢

12 VBESAT/ Vv . 12 15, Hrus
D=z5C I I 1 : - ‘
! ‘ 1 — i
o= Terasc | 10 . ; L sl
== — LA
d J 1 S 3 I //1
29 | — ; ’///—‘ 4 ' ! / 1
/’/',— 3 o= T & 7 i
. P e 64 5 T :
0.8 -2 > 4,54 4 AR e !
[ = N - 7 RETE
o7 L 7T 24 33 ¥, 254 A ;
| | 2 I w1117
| : ' . LI
08 - 0 - T P 1 1T
r 2 I & or T H4
|sa
gsa
Fig. 9 Typecal base-emitter saturation voltage. Fig. 12 Tymcat collector storzge and fall time

ts = (lg); ¢ = # (la); parameter I, T, =85 °C: [ = 16 kHz
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Symbal Parameter Conditions Typ. Max. Unit
VEESM collector - emifter voltage peak value VEE = OV - 1500 v
VCED collector - emitter voltage (open base) - 700 v
Ic collector current {OC) N F] A
1] gollector current peak value - 15 A
Prat tetal power dissipation The 525°C - 45 w

Esat collector - emitter saturation veltage le=45A l8=1.1A -~ 1 v
et collector saturation turren? f=16 kHz 4.5 - A
Vi diode forward voltage IF=45A 1.6 2.0 v
t fall time lesat = 4.5 A; | =16 kHz 0.7 - ps

PINNING - SOT199 PIN CONFIGURATION SYMBOL
Pin Deseription _— =
case{ oo

1 base E :

2 callector | i o

3 emifter i

]

case 1solated H 3“

11 2
LIMITING VALUES

iting values in accordance with the Absolute Maximum Rating System (fEC 134)

Symbot Parameter Conditions Typ. Max, Unit
VCESM coilector - emitter voltage peak vaiue Vet = OV - 1500 v
Vego cofiector - emitter voltage (open base) - 700 vV
Ic collector current (DC) - 8 A
IcM collector current peak value - 15 A
1] Base gurrent {DC) - L4 A
lgu Basa current peak value - 6 A
Piot Total power dissipation Ths s 25 °C - 34 L
Tstg Storage temperature 65 150 C
Ti Junetion temperature - 150 <

THERMAL RESISTANCES

Symbol Parameter Conditions Typ. Max. Unit
R p-hs Junction to heatsink without heatsink cempound - 37 KW
Rn -hs Junction 1o heatsink with heatsmk compound - 28 Kw
Ao ra Junchion to ambient m free air kR - AW
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ABSOLUTE MAXIMUM RATINGS

input (Emitter)

PT-92 Chassts Senvice Manual

ISOLATION LiMITING VALUE & CHARACTERISTICS

Ths = 25 "C: uniess otherwise specified

Parameters Test Conditians Symbol Value Unit
Reverse voltage Vg 5 V
Forward current le 80 mA
Forward surge current t; = 10ps Irg 3 A
Power dissipation Tamp £25°C P, 106 mw
Junction temperature T 125 °
Output (Detector)
Parameters Test Conditigns Symboi Value Unit
Gollector smitter voltage Veeo 32 v
Emitter collector voltage Veco 7 v
Collactor current Ig 50 mA
Collector peak current t/T=05 t, <10ms lom 100 mA
Power dissipation Tamp S 25°C Py 150 mW
Junction tempsrature T 125 b
Coupler
Parameters Test Conditions Symhoi Value Wnit
Isolation test voitage (RMS) Vig 3.75 kv
Total power dissipation Tamp £25°C Prot 250 mw
* Ambient tamperature range Tamy -55 to +100 <
{Storage emperatiire range Tag 5510 +125 T
[_Spldarhq temperature 2 mmfromcase i< 10 s Tes 260 <

73

SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
Visol Repetitive peak voltage from | RH £ 65%, cieanand dustiree - 2500 v
ail three terminals to external
heatsink
Cisat Capaticance from T2 to =1 MHz . - 22 - pF
autarnal heatsink
STATIC CHARACTERISTICS
Thg = 25 °C: unless otherwise specified
SYMBOL PARAMETER CONDITIONS MIN. TYP. MAX. UNIT
leas Cotlector cut-off current * Vae = OV Ve = Versimar - - 1.0 mA
lees Ve = OV: Vg = Vogsmmar - - 20 mA
. T, = 125
, Emitter cut-off current Veg = 7.5V, g = 0A - - 1.0 mA
BVeso Emitter -base breakdown voltage lg=1mA 75 135 - v
Verosust Collector-emitter sustaiming voltage | Ig = 0A; |, = 100 mA; 700 - - v
L=25mH
Veesat Collector-emitter saturation voltages | I = 4.54; Iy = t.1A; - - 1.0 v
Vegent Base-gmifter saturation voltages Ig=4.5A lg=17A; - - 1.1 v
e DC current gain lg = 100 mA; Vgp = 5V - 13 -
i = 4.5h; Ve = 1V 4 55 79
DYNAMIC CHARACTERISTICS
Thg = 25 *C; unlgss otherwise specified
SYMBOL PARAMETER CONDITIGNS TYP. MAX, UNIT
[ Collector capacitance le= OA; Vg = 10V; = 1 MHz B0 - pF
g Switching times (16 kHz tine Igggt = 4.5A; Tpygan = 1.7A; (=6 H
deflection circuit) Vg = 4V; {-dg /dt = C.6 Alus)
Tum-off storage time 5.0 ;1)) s
t Turmn-off fall time 0.4 06 s
Switching times (38 kHz line bosqr = 4.0A; 45,00y = 0.9A; Lg = B yH;
deflection circuit} “Vpg = 4V, (-dig/dt = 0.6 Ajps)
t; Tuen-off storage time 47 57 $s
t Turm-off falf time 0.25 0.35 ¥s

2 Measured with half sine-wave voltage {curve tracer)
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ELECTRICAL CHARACTERISTICS

PPO4NGOSS / SPBO4N60SS ANy
: . Parameter .
- ocl MOS Power Transistor at T = 25 °C; unless otherwise specified Symbol min. typ. J max. Unit |
- New revolutionary high voltage technology D.2 L,
« Ultra low gate charge o5 Thermal Characteristics
« Penodic avalanche proved — Thermal resistance, junction - case Ainge - - 2.5 KA
: CE)Xt(ri; ﬂi;Ee :\:’:t i a:if:jnce + Thermai resistance, junction - ambient Rihaa - - 62
P pac S (Leaded and through-hole packages) |
- Improved noise immunity :
+ Former devetopment designation: G. 1 SMD version, device on PCB RthJA ‘
SPPX6NBCS5/SPBXENEESS 5.3 @ min. faotprint - - [
@6 em’ cooling area @ - 35 . #
VPTOS164 Static Characteristics
Drain-source breakdown voftage Vieross 00 - - v
Type Vps Ip HDS(on} Patkage Marking Ordering Code Vs =0V, Ip=0.25mA
SPPO4NG(SS 600V 4.54 0.950 P-T0220-3-1 04NBOSS 067040-54200 Gate threshold voltage, Vgs = Vo Visitn) 35 45 55
SPBO4NGOSS P-T0263-3-2 04N60S5 067040-84201 Ip=200 A, T;= 25°¢C
Zero gate voltage drain current, Vog = Vgse Tnss LA
Vgg =0V, Tz 25°C - 0.5 1
MAXIMUM RATINGS Veg - OV, T - 150 - : 5
# Tj = 25 °C: unless otherwise specified —! : ‘
Gate-source leakage current lgss - - 100 nA ‘
Parameter Symbol Vaine Unit Vgg =20V, Vpg = OV
Continuous drain current Ip A Drain Source on-state resistance Rosiony - 085 0.95 Q
Tg=25C 45 Ves =10V, Ip = 284
Tg=100%C 28 -
Pulsed dramn cument, fp = 1ms ™ 1D puls 7
To=25¢
Avalanche energy, single pulse Eas 130 mJ
p = 454, Vpp = 50V, Rgg = 250
Periodic avalanche energy EaR oniy limiteg by T|rnax
Reverse diade d,/¢, dyfdy 8§ KVius
ls=45A, Vos<Vpss. di/dy = 100 Adps,
Timax = 150
Gate source voltage Vgs +20 v
Power dissipation Piot 50 w
Tg=25¢
Operating and storags temperature T Tstg -55 ..+150 C
__

91

! cursent lirtited by T,y

2 Dawce on 50mm*S0mm=1.5mm epoxy PCB FR4 with § cm2 {ona layer. 70um
Ik} copper area for drain connection. PCB 1§ vertical without blown ar,
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ESCILLOSCOPE SHAPES

1) Susn/div 100 volt/div

3) 10 usn/div 250 voitrdiv

2) 20msn/50 volts/div

4} 5 msn/div 0.5 volt/div

o S r T T [ ] IR !

o | Leal it iy LA

N | | / N '
: [ T] | | TR I N i
‘ I 1 ] |1 PP T N
17 | ; ) 2% ! ] ;
T L ;o Py ! L | ! i
T T S R | i | I T
Drain of TPO1 Collector of TDM Collector of TD02 I V1 pin 22

§)} Smsn/div 20 volts/div

6) 20usn/2 voits/div

7) 20usn/2 volts/div

8) 20usn/2 volts/div

I | |
P AT }
- - o f .f fal I '} 'l by Ar"'}l
. i :
i ! [ : LT
1 D50 pin 4 1 V01 pin 34 | VOt pin 48 1 V01 pin 47
9)10 usn/2 volis/div 10) 20 usn/0.5 volt/div 11) 20usn/1 volt/div
i ]
T
| NS =
T | AT R 3 H
AN NS I | .
! H [ i
I | : L [ i [ !
| V01 pin 46 1 V01 pin 33 1 V01 pin 40
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ESCILLOSCOPE SHAPES

1) Susn/div 100 volt/div

2} 20msn/50 valtsidiv

3) 10 usn/div 250 volt/div

4) 5 msnidiv 0.5 volt/div

; : jb_T ! ! L !
[ ~ 7 77. ‘7 : Pam| . i Fa [ !
ﬂl - i A ] 1 i ;
T T T 0 i il BN N
1 I f B ~1 <7
amE (M T O
0 G A O O O i Lt L L i
Drain of TPO1 Collector of TR0 Collector of TDOZ 1 V01 pin 22
5) 5msn/div 20 voits/div  6) 20usn/2 voits/div 7) 20usn/2 volts/div 8) 20usn/2 volts/div
+ - /
- 1: L1 Il : T 1
| = [ A AalG I h T foin [l
e —J - ! . L | K |
: ur-\- == N
I
i I ]
|1 D50 pin 4 | V01 pin 34 1 V01 pin 48 I V01 pin 47

9)10 usn/2 volts/div

10} 20 usn/0.5 voit/div

11) 20usnv/1 volt/div

i‘" | T I[ i
I i |
o
AT TR
ol Wil : i
: | |
f VO1 pin 46 1 ¥01 pin 33 1 VO1 pin 40
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TECHNICAL DATA
£

‘ 7
i CRT PANEL
i Visipia Pictura . 32°/106°/ 76 cm
Deftection Angle | 287/106°/66 cm.
Vertical Frequency i 50Hz
Horizontal Frequency i 15.625Hz
!
ELECTRONIC
Program Numbes 100+AV
Teletext Flof text
Tuner Cable tuner - 8 MHz spacing for Hyper Band
TV System Eurgpean LCIR system
Music Power 106° 2x8 Wait Rms 10% distortion
CONNECTIONS
Eurg AV Socket Include
MAIN STAGE
Mains Voltage 165-260VAC
Mains Frequency 50Hz
Power Consumption 287, 32° 145 Watt
In Stby Mode 28" 32° 11 Wait

SERVICE MENU

The service menu is entered by pressing the <SUB-PAGE> key on the RC and VOLUME-COWN key on the TV simultane-
ously when the TV is in TV- made The service meny 15 leit by pressing the <TV> key

When entering the service mode the first menu item is IF (seiection of normal IF}. Next items can be selectad using the key:
<PROGRAM-UP> and <PROGRA!4-DOWN>. The valus of each item can o changed using the keys <VOLUME.UP> anc
<VOLUME-DOWN. The item values are displayed as decimal values, sxcept for the tuner-band-selection. BITS and optior
items.

They are displayed as hexa-decimat values. All values are stored in non-volatile memory when the service many is left. Tre
INET CTVB32U" item iniliatizes the NVM: It clears all names and tuning information of all pregrams and writes default valu-
es for the service alignments and praset values in NVM. While daing s0. the OSD displays "BUSY" When the initialization iz
finished, the message “READY" is written on the screen.

ltem Defau!t Explanation

IF 383 IF selection {(58.8, 45.8, 38.9 or 38.00 MHz)

IFLA 33.9 IF for SECAM-L1 selection {33.4 or 33.9 MHz)

HP 31 Horizontal parallelogram

HB 3 Horizontat bow

Ew 37 East-west Width for picture setling 16:9

PW 18 Easl-wesl Parabela for picture sefting 16:8

uce 13 East-west Upper Corner parabota for picture setting 16.9
LCP | 13 East-west Lower Corner parabola for picturs sefting 16:9
TC 28 East-west Trapezium for picture setting 16:9

HP4:3 31 Horizontal parallelogram for picture setting 4:3

HB4:3 K]l Horizontal bow for picture setting 4:3

EW4:3 45 East-west Width for picture setting 4:3

PW4:3 15 East-west Parabola for picture setting 4:3

UCP4:3 35 East-west Upper Corner parabola far picture setting 4:3
LCPa:3 25 East-west Lower Corner parabola for picture setting 4:3
TC4:3 3 East-west Trapezium for picture satting 4:3

HS 31 Horizontal Shift

Vs 3t Vertical Slope

VA 31 Vertical Amplitude

5C 3 S-Correction

VSD off Vertical Scan Disable

VSH H Vertical Shift

VX 25 Vertical zoom {East-west only)

BLR 7 I Black Level Red

BLG 7 Biack Level Green

WPR | 31 | White paint correction Red

WPG l 31 J White point correction Green

WFB [ 3 I " White point correction Blue

Ys | 15 | Y-delay adjustment lor SECAM

Yn ! 8 ‘ Y -delay a_dTus(mem ‘or NTSC
F o | Y-de\a-yzji_tglmem for PAl,

[o3]
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OptByteb {Defaui1=00)
UQC-J = Detzult (0}
wa ) ¥-delay adjusiment for external sources ignrSUP - Defautt 0)
AGC 4 AGC take over | ianeNDF = Defzuit Ao
4 Cathode drive lgve Pal-BG/DK = 0
ghs 30 (ACL=0; FCO= 0;SVO= 0; HP2= 0: FSL= %_OSO= o Pai-L = Eo;
Bits! 00 (FFi=0; TV= 0, AV-1= G AV-2= 0, AV-25= O Eco = (o
AV-3= 0; AV-35= 0; AV = C) - WEB ST - {0)
{Default= WSS _ a
Byte1 = ]
ot ypAL_BG = Selection PAL-BG (1}
PAL-DK - Selection PAL-DK ()
Ll = Selection PALA (0 TSL 45 Start frequency af the low-band in MHz
p: M _ Selection PAL-M (0} TEL 118 End frequency of the low-band
; AL-N = Selection PAL-N {0) TSM 118 Start frequency of the mid-band
NT;-C M _ Selaction NTSC-M ) TEM 400 End frequency of the mig-band
NTSC:443 = Selection NTSC-443 i) TSH 400 Start frequency of the high-band
SECAM-BG _ Selection SECAM-BG {1 TEH 863 End frequency of the high-band
. lected -O) Not Salected TBL 03 hex Value needed for swilching to the low-band
(1) Selected, { {Default=07) TBN 06 hex Value needed for switching to the mig-band
OP'BYEGEZCAM-DK - Selecticn SECAM-DK 8] TBH 85 hex Value needed for switehing o the high-band
FRANGE = Selection FRANCE (n
WEE - Enabie/Disable . w(”‘)}rches only 16:9 / 4:3 Adjustment
PalBG Ser = When the PalBG Scr seiec':e al ;‘;a The CTV832U software uses two sets of parameters for the registers HP (horizontal parallelogram}, HB {horizontal
PalBG. Otherwise it searches all. e bow), EW {EW widh), PW (parabolawidth), LUCP (upper corner parabela), LCP {lower corner paraboia)
AV2 = Selection AV2 and IC (EW trapezium), They occur in the service menu for 16:9 screen with the listed abbreviations.
*(1) Selected, (0} Not Selected For the 4:3 screen thare is a second set of these registers. They dccur in the service menu with the extension '4:3'
OptByted (Default=E8} (i.e. HP4:3, HB4:3, ).
- ()] Each register set must be adjusted under the right conditions i.e. the 16:9 settings are adjusted with a 16:9 picture -
JR - ) the 4:3 settings with a 4:3 picture.
HP - (0} The inenu items EW, PW, UCP, LCP, TG, HP4:3, HB4:3,... TC4:3 and VX will only be in the service menu if the
vol Bar = (1 option 16.9 is set in 4 th aption byte.
Sub Wol = {0}
Presets = n
Lock = (1
Hotel = (0 : TUNER PARAMETER [N SERVICE AND DEFINITION PHILIPS DREGA TEMIC SUNG
When the Hotel mode selected, W's impossabrzl)o ICE AND NITH! ILIP. EG M| SAM ALPS
nter menu settings.t selects the Hotel mode. o
*{1) Selected, (1) Not Selected TSL | Start frequency of the low-band in MHz 45 | 45 45 45 45
OntByted {Default=B8) ‘-
p v: o - Sel 16:9 mode active g 30) TEL | End frequency of the low-band 86! 18 150 150 180
110 = Selection 110/90 Tube -
Hpol = Default gg; TSM | Start frequency of the mid-band 160 118 150 150 180
vpo! - Default i
Field = Default i TEM | £nd frequency of the mig-band 440 400 440 425 485
FE-Out = Default TV.itE {J1|J Disables
- = When the power on the TV, it Enables or ]
Sw-on Standby Mode. é : ;0) TSH | Start frequency of the high-band 440 400 440 425 465
Vg-Check = Default ] |
*(1) Selected. (0} Not Selected TEH | End frequency of the high-band 363 : 863 [I 865 865 900
OpiByte5 (Default=08) i 3
p Clack - Enable/Disabie Clock Many El; TBL | hex Value needed fer switching to the low-bang | Al : 03 # o} o1 .‘ o
Vil - lume Level )] i ehi { | g
AVL = Auto Volume Le 0 TBN | hex Vaiue needed for switching to the mig-bang I 82 ‘ ] 02 02 i 02
Q I ' ] ] ;
1-norma = Default EG} TBH ’ hex Value needed for swilching to the nigh-band [ 34 3 85 | 04 l 08 tooac
Flot-Txt 2 i '
]
TR =
DVD Start = (o

1 Selecied, (0t Not Selected
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SPECIFICATIONS OF THE CONNECTOR
(EURO SCARD)

I- Audic output 1. right channet 0.5 YRMS/<1X 0

2- Audio input 1. right channel 0.5 VRMS (connected to No.6)
3- Audio output 2. left channel 0.5 VRMS (connected te No.1)
4- GND (audio)

5- GND

&- Audic input 2. left channel 0.5 VAMS/>10k 0

7- RGB input, biue (B)

8- Switch signal video (slatus)

9- GND
10- Reserved for clock signals (not connected)
11- RGB input, green {G)

12- Reserved for remote control {not connected)

13- GND

t4- GND switch signai RGB

15- AGB input, red (R)

16- Switch signal RGB

17- GND {video)

18- GNI19- Video output 1 Vpp/75 ochm

20- Video input 1 Vpp/75 ohm

21- Shield

1 3 5 7 9 1113 15 17 19 21

2 4 5 8 1012 14 16 18 20

PT-92 16/9 Chassis Service Manual

PT92 110° STEREO CHASSIS

I'C sTEREQ

o

’C TOA2616

UV1316 PLL = TDASBTOA/TEA ————

Tuner

Sound
Sound Processor —— Amplifier
Scarts g
AGC LR A
SAV . .
Filter ; Su0
!
RG8 I —
— TDAG1078
ibfack Tripte RGB
Seund « Output Amplifier
Trap TBAYISX/6X/8X
PAL/SECAM/NTSC TDABSS1
TV Sanal DC Vertica!
ignal Prec. Amplifier
Externals UR Teletext Decoder Beam ’
@ p-Controler Current
> RGB Processing BU2525AF
@ ouBS > Hdrive Horizontal
@ . Flyback Deflection
| « & EHT
{‘ E/W (1100)
 RGB \
¥ —H0F
l
12.000

PCABSZY

16K
EEPROM

RC-5 Transmitter

L

R
——

EHT
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FAULT TRACING DIAGRAM-POWER SUPPLY

Swished mode power
5Uplv derschive, s 145y
3 TusSIrg £ eved s wiong

DP 01 =04 ¥ES /
F
o w--| cPOlio0d L Fl galette
CP 08, TPO1
NO)
N
FiF;pU;.} 22(}05 Q viollags at dran
short cireuit o
YES Voltage &t
P 01
AP 06 PIN 11
= 1v
™~
YES Start-up voltage
AP 11, 0P 07
PIN 14
YES
TP 01 Start-up voltage
waries 6a. BV
i NO
]
N . ~145¥
P, VAP 1. AP O3 agjustabte with

VAP Ot

7! YES

Y
Control range ol '
switched-mods
DOWer supnls
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POWER SUPPLY

WGIA s
" cheg RS ) :
NI | Fan at
iz By 6793 1waca7 c’:a_a-L Lol l 0P
- 5
oral [Re0? pmgy nepo7 [ cea
———L%ﬂ' — - AP1Z 1%y
0Pz N84 i ith PFC
1= wi
ceaa” ¥ 2nar I AL
= I =
RPQL PARG CI"
APE [ spv el
T par 7 I O
g g FEOIHERSS 4
_ CF|3] 2H2F lg’PBiNﬁgizl'
P 12y oo Y |§ E
CP) 2y (EBBPE | =
A
3 AR T
£ AFTT o
'
r- A
1 nrpa —_
! -
1 ik opa?
1 CPayy aw?F &
L wr i

AEEﬁ 4{>+BIN

S

—

POWWER SUPLLY

333

P 33v

P 1800

3V)
sun|{Ag

12.5V

THE SERUVICE

INFORMAT[ON FOR SAFETY

WHEN SERVICING TH]S ARER CONNECT

AN [SOLAT NG TRANSFORNER BETUEEN
TU RECEIVER AND AE LINE TO ELIR{NATE

HAZARD OF ELECTRIC SHOCK,

3av
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' [ROUBLESHOOTING GUIDE FOR MAIN PCB

[
f

TROUBLE CHECK PQOINTS !
No color i Cvaz, Cv3g, XV
Horizental linearity .Do2, RD20. S0OG :
Horizontal size . +B valiage, CD18, CD20, CD27, CDO8, TV06 !
Flue picture 8017, RDOG, RDE2, ROO1, Focus adjust
Dark picture Screen adjust, EHT voltage
Noise picture TUO1, AGC adjust, it adjust
Interference TvC1, TVD4, TUO1
No sound |A50, IAS1, IAD1, DP17, DP12, RAS1, X301, 1302, IVO1
Sound distortion 1302, 1C01, 1304, CAO7, CAQE, RAOG, RAOY, 1A01, 1ASQ, IAS1
Memory ICo2, Ivo1, TC10
No video on the SCART V01, TED1, TEC4
No audio on the SCART 1302, TVQ3
No picture TDo01, TOOZ, DDO1, TDC4, DDO3, DDO4, 1050, RDS6, V01
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BUSO8AF

Silicon Diffused Power Transistor

GENERAL DESCRIPTION
High voltage. high-speed swilching npn transisior in a fully isolated SOT199 envelope, primarily for use in horizontal
deflection circuits of colour television recetvers.

QUICK REFERENCE DATA

Symiol Parameter W Conditions i Typ. Max. Unit -
VeEsm coilector - emitter voltage peak value Covee = W - 1500 Vo
VCED collector - emitter voltage (open 2ase) - 700 v
le collector current (DG) - 8 A
low cellector current peak value - 15 A
Piot total power dissipation Ths 5 29°C i - kL] w
Veesat collector - emitter saturation voltage lc=45A le=164A - 1.0 v
iGsat callector saturation current 1= 16kHZ 45 - A
r [ tall ume lesat = 4.5 A: 1 = 16kHz 07 | - s
PINNING - SOT199 PIN CONFIGURATION SYMBOL
Pin Description ; | E— c
casa; - :
1 base : i ;
I i
2 coliector ! i o) @
! 1
- Y
3 emitter il :| iJ
i
vash | isclated 1 L 20 3 e

LIMITING VALUES

Limiting values in accordance with the Absolute Maximum Rating System (IEC 134)

Symbal Parameter Conditions Typ. Max. Unit
VCESM collector - emitter voltage paak value VBE = DV - 1500 v
VCEQ collector - emitter voltage [open base) - 700 V
ic collector current (DCY - 3 A
it callegior current peak value ; - 15 A
la Base current {DC) - 4 A
lom Base current peak value - 6 mA
Puol Tetal power dissipation Tns 5 25°C - kL] W
Tstg Storage temperature -63 150 °C
T Junction temperature - 150 b

THERMAL RESISTANCES

Symbuoi Parameter Conditions ‘ Typ. ; Max. Unit
Rth y-bs Jungtion to heatsink without heatsink compound - 3.7 KW
Rin 10 Junction to neatsink . _.__.wnth heatsik compourd | - 28 W
Bini-a Junction 10 ambient © o dree an | 35 - 1a— KW
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1SOLATION LIMITING VALUE & CHARACTERISTICS

Thg = 25 °C. unless sherwise speciied

! | i

ot H g
' A
Fig. 7 Typical collector-emitter saturation voltags,
Vagsat = {1, parameter [p/1g

ome Y. HE
Ve 9 1 gEAS 1£03 T TOE-:
iy
#3. 10 Transient thermal impedange.
Zin ng= 1 (1) parameter O = ty7

[s¥meoL PARAMETER . CONDITIONS Mi TYP. | MAX. | uni
Yigol Tapetlitive peak woilage rom  RH € 65%; clean and dustiiee - I 2500 v
all three terminals 1o exterral | ‘
nedisink ‘ |
Cigni Capalicance from 72 10 | =1 Mz - 2 - pF
extgrnal healsink ; |
STATIC CHARACTERISTICS
Thg = 25 °C: unless otherwise specitied
SYMBOL PARAMETER CONDITIONS MIN. TYF. MAX. UNIT
lgs GCollector cut-off current” Vge = 0V Vi = Veesmmar - - 1.0 mA
lees Vg = O Vi Ve = Voesmmar' - - 2.0 mA
T=128°C
lego Emitter cut-off current Yeg= 8.0V, g =04 - - 10 ma
Veeosust Collector-emitter sustaining voltage lg = GA; I, = 100 mA: 700 - - v
L =25mH
Veesat Collectar-emitter saturation voltages | lg=4.9 A fg=18 A - - 1.0 vV
Vagsar Base-emitter saturation voltages lo=45A1g= 2A - - 1.1 v
M DC current gain Ig=100 mA Yo =5V 13 30
DYNAMIC CHARACTERISTICS
s = 25 °C: unless otherwise specified
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
T Transition frequency at 1= 5 MHz =01 AVCE=5V 7 - MHz
[ Collector capacitance at f= 5 MHz Veg = 10V 123 - pF
Switching times (16 kHz line lgsar = 4.5 AL 1 mH; G = 4 0F o
deflection circuit} " tpiongy = 1-4 A Lg = B yH; Vgg = A V2
-Igy = 2.25A
t Turn-off storage time 63 - s
i Turn-off 2l lime 07 - us

¢
‘a VBESAT V.

Fig. 8 Typical base - emitter saturation voltage.
Vgesal = f (Ig); parameter i

0% Normahsed Power Jerating
T I
P i

e itk hagtsie compaund
—

7
’

100 —
-
i

|
| i
9@ T
T i

&0

o -

60 - ! ! : ~ : i L

50 - : ,

ag .

38 - T

20 et

10+ : - —

N N A Y
a 20 49 60 EDD 100 724 140

Thas &
Fig. 11 Normalised power dissipation.
PD%= 100 Py/Py a5 ¢ = F{Tg)

T Megsured wiln nai 3 save 2 1age curee racer)

VCESATA
10

oA "

Fig. 9 Typica: collector - emitter saluration voitage.

Vresat = * (lg); parameter

=1
[&2]
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L. 1E/A
T 3
L L L 1T
il i T
oot HH]
t T
T P
N
1L : ] 10us
T, ! M
T T H
1 L
T
ot max | b
i LN
T T 100 us
Tt
‘ T
1! lr
I H my
T T 10 ms
P
- ac
[ 1 I
T
HH T
T * - 1
- 18 1600 1040

Fig. 12 Forwarc bias safe operating arsa. Ty =25 °C
| Region of perenissible DG operation
Il Extension for rapetitive pulse operation

NB: Mounted with heatsink compound and 30 + 5 newton
force on the centre of the envelope.

s
i iCM max
L p=
16 - 1C max|
M Y s
if[i’ 1us
AR et
IS NG T ST
. ‘ | Ptot max }f! I Wim
H . | |
s |
: : '\ = 160 s
H ! HEA Y LT
I ] .
! [T WY "
: : LAl AN
i | ‘ Vi N e
0.7 +— e : N
—H ; e I
I ; bl
= I L . oc
i T ;
H J- .
e i
001+ 1 L '
! 0 100 1000
VCE/ V

Fig. 13 Farward bias safe operating arsa. T, =25°C
I Regian of permissitie DC operation
11 Extension for repetitive puise operation

NB: Mounted with heatsink compound and 30 £ 5 newton
torce an the centre of the envelops,
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BU2525AF

§_§ilicon Diffused Power Transistor

GENERAL DESCRIPTION

New generation, high voitage, high-speed switching npn transistor in a plastic full-pack envelope intended for use in
herizontal deflection circuits of large screen colour television receivers up 1o 32 kHz.

QUICK REFERENCE DATA

Symbaol Parameter Conditions Typ. Max. Unit
VCESM collector - amitter voitage peak vatue Vee = OV - 1500 v
Vcea coliector - emitter voltage (ocen base) - 800 v
I collector current {DC} - 12 A
oM collector current peak value - 30 A
Ptot total power dissipation Thss25°C - 45 W
VCEsat collectar - emitter saturation voltage lc=45A B=16A - 50 v
ICsat collector saturation current = 16kHz 8.0 - A
tt fall time Jesat = 4.5 A, t = 16kHz 0.2 0.35 s

PINNING - SOT199 PIN CONFIGURATION SYMBOL
Pin Description g‘:‘ c
p case] )
1 base !
| 3
i i %
2 collector b *‘(‘)}
[Ty
3 emitter i i | 1
| H
case | isolated 1 2“ 3 e
LIMITING VALUES .
Limiting values in accordance with the Absolute Maxirmum Rating System {IEC 134)

Symbe! Parameter Conditions Typ. Max 4 Unit
VeESM ¢ollector - emitter voltage peak value VBE = QV - 1500 v
VCED collector - emitter voltage {open base) - 800 v
Ic collector cyrrent (DG) - 12 A
ItM collactor current peak value - 0 A
I8 Base current (DC) - 8 A
lam Base current peak value - 12 mA
-ls{av) Reverse base current average over any 20 ms period - 200 mA
-{8m Reverse base current peak value - 7 mA
Prot Total power dissipation The 25 °C - 45 W
Tug Storage temperature i -65 159 C
Ti Junction temperature | - 150 iC

THERMAL BRESISTANCES

Symbol Parameler Canditions | Typ. Max. ‘I Unit
Rt ns _Jynction 1o heatsink without featsink compound - 3 |k
At e . _Junclion to heatsink w0 neatsink composng - 2 KW
R ea ! Junction to ambent i1 free i | 3= KW

e
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ISOLATION LIMITING VALUE & CHARACTERISTICS

Tng = 25 °C. unless Jtherwise specified

VBESAT v
2 3

T ;
i hen i i

o Tim— rrwsc T

|
LER

aa

CFA

Fig. 7 Typical base-emitter saturation voliage

Vgesat = E i} parameter lpflg

L=

a v:ESAJ ¥

Fig. 10 Tymcal coltector-amitter saturation viitage
Yrgsal = 1 {lg): parameter fg

1
A
Fig. 8 Typical collactor-emitier $aturanon voitage.

Veesat = f (1) parameter I/l

Zofiud

008

I cega

84

Fig. 11 Typical turn-off tosses. Tj = 85 °C
Eos = 1{1g); parameter iz; t = 32 kHz

H T T
SYMBOL ' PARAMETER  CONDITIONS MIN. i TYP. MAX. UNIT
Yo | Repelitive peak voltage from | R H.< 55%, clean anc custfras - 2500 y
| all three terminais 1o exteenat | |
i heatsink i
Cisor Capaticance from T2 10 ‘ =1 MHz - 22 - pF
j exiernal heatsink I
STATIC CHARACTERISTICS
Thg = 25 °C: unless otharwise specified
SYMBOL | PARAMETER | CONBITIONS MIN. | TYP. MAX. UNIT
lces Goliectar cut-off current 1 Ve = 0V Ve = Vezsmma - - 14 mA
lges Vae = 0 Vi Ve = Vegsmmad - - 20 mA
T,=125°C
leag Emitter cut-off current Veg=7.5V: 15 =04 - - 1.0 A
BVeag Emitter -base breakdown voltage lg =1 mA 75 138 - v
Veeosust Colfector-emitter sustaining voltage 1g= DA 1, =100 mA; 800 - - v
L=25mH
Vegeat Cellectoz-emitter saturation voltages lg=80A; lg=164A; - - 50 v
Vagsat Base-emitter saturation voltages lo=804 =154 - - 11 v
Mg OC current gain lg= 100 mA; Vgg =5V - 13 -
IIC:EA;VCE:SV 5 7 9.5
DYNAMIC CHARACTERISTICS
Ths = 25 °C; unless otherwise specified
SYMBOL PARAMETER CONDITIONS TYP. MAX. UNIT
G, Coilactor capacitance Ig"= A; Vg = 10V, = 1 MHz 145 - pF
Swilching times {32 kHz line Igsar = 8.0 A L= 260 uH: Cyp, = 13 0F
deflection circuit) lend) + 1.1 A, Lg = 2.5 uH; -Vgg =4 V;
{-tlg/dt= 1,6 Afps)
t, Turn-oi storage time 30 4.0 us
4 Turn-oH fall time 0.2 0.3% us

2 Measufed with hal sine-wave vollage {curve tracer)

80

VBESAT v
12 - T T ; -
D —armE i I |
Lf e heuse -
: ; | i
1 ! M
. !

o
P e R B
o8 i T S, T aa
oy T RN O
el ! P \\‘i.\ fa
er i i A
‘ ! ! sl
a6 +
o I 2 3 4
1874

Fig. 9 Typical base-emitter saturation veitage.
Vigesat = f (Ig]: parametes i,

5, I/ us
'f[ [ T [ it
T T ] T 1
’:a 1 N T i
; —t — T
. i
i! L . P! oL
. T K T
i C ] T [
5 T
: P T F
31l C ] LA !
: | AT N ga .
2 T ¥ — g
i I 7a ] P
t L -
o - L
o ] 3z
dra

Fig. 12 Typical collector storage and fall tima.
15 = tilg) tf =t {ly) parameter b T, = 85 °C f = 32 k2
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SPPO7N6QSS / SPBO7N60S5

Hormavses Pova: Derding oA ‘Cool MOS Power Transistor

T ——
T e e
[ = i ey i

11
50 + -

New revolutionary ~gh voitage technology 2.2
Uitra low gate charge ~TT
Periodic avalanche proved |
Extreme d,,'d; rated I
Optimized capacitances i
HE improved noise immunity i

tc.u?_ﬁ Jl'

- :

20 — \;‘-\

<0 - — : —

10 : ' - o —

. e :
' - : AN
s 0 a0 €0 8 120 120 el

Ths: €

V?TOSWS&E

1100 us ~

] -
b Former development designation: G 1 ]
i SPPXBNGOS5/SPEXENBOSS 5.3

o

13 Normaiised power dissipation.
PD%= 100 PorPy 355 = 1HTng)

=]

YPTHS16S

or : il Type “vis 1 p Rpsion | Package | Marking | Ordering Cade

SPRO7NGUSS ! goov 7.34 060 P-T0220-3-1 | 07NBOSS 067040-54172
SPBO7NGOSS | { £-10263-3-2 | o7ne0S5 QB7040-54185
I ii;
aor—L1 ’W L AL S A
: 10 100 1000 VCE/V

MAXIMUM RATINGS

at Ti = 25 °C; untess otharvise specitied

Parameter Symbol Value Unit

Fig. 15 Forward bias safe operating area. T, =25 °C Gontinueus drain current I A
lope & lgwm = HiVoe): Iou Single pulse; parameter t, Te=25°C 7 73

Fig. 14 Transient thermal impedance. Second - breakdown limits independant of ternperature. Te=100C 46 :
Zipjng= T {1); parameter D = 17 Mounted with heatsink compound. .

Pulsed drain current, tp = 1ns ™ ~ ' ig puis 118

N TC =25°C

! Avalanche energy. single Julse 25 : e mJ
i !
ilp=7.3A Vg = S0V, Agg = 250

Periodic avalanche enargy Eap onhy Ymited by Timax

Reverse diode d,y 3.4t 3 | s
lg=73A, VDS(VUSS‘G' o= 100 4 us, . i |
Mg = 160°C

Gate source voltage

Te=5¢

| Power dissipation : 2, : 12 : W
!
;
|
|

i Operating and sicrage temoerature

| T Tgg | -85 150 Lot

35

32



PT-92 16/9 Chassis Service Manual

ELECTRICAL CHARACTERISTICS

"Parameter | 1 Value : 5
ar i i T Unit
2t 7 = 25 € uniess otnerwise speciies | Symbol ‘ mn. yp. | max. ‘
! e —
Thermal Characteristics
E Thermal resistance. junction - case v Ao - ! - | 13 KW .
T i i A B i
|Tnerrnal resistance, junction - amignt ThJA t |
| (Leaded and thraugh-hole packagest . ‘ |
! ; ‘ ;
I SMD version, device on PCB RtfiJA ; | :
. N s _ i - ‘ B’J .
‘ @ min, footprint ! _ i | 2 ;
H b -
'@ 6 cm’ cocling area | |- R T ‘
Static Characteristics
min-suurce breakdown voltage Vigrinss 600 - - v
Vag = OV, Ip = 0.25 mA
Gate threshold voltage, Vgg = Ypg Vgsun) 35 45 55
1p=350 WA, T = 25°C !
Zero gate voitage drain current, Vpg = Ypss loss pA !
Vgg=OV. T = 25 - e 1
Vs =0V, T, = 150°C - | - ‘00
Gate-source leakage current lgss - - 100 nA
Vgg = 20V, Vgg = OV
[Drain Scurce on-state resistance Rosion - 0.85 095 Q
Vgs = 10V, Ip = 4.6A

' cutcent imited Dy ijax

2 Dewice on 50~m SCmm*! Smm epaxy PCB FR4 with § ¢m2 {one layer. 70um
itrck) coppe* araa for gran connectar PCE S verdgal without blown air

86

PT-82 165 Chassis Servics Manua

ELECTRICAL CHARACTERISTICS

| Parameter f ‘ Value
Lal T, = 25°C. unless olherasse spec fisd | Symbol min. typ. max. Unit
Characteristics
; Transcanductance o | - I 4 - $
Vs 2 2'lp"Rps(ommax. 'p = 45 4 ‘ ’
! input capacitance Cgs | - | g7 - oF
1Y =0V.Vpg =25V, 1= 1 Mhz : ;
i Qutput capaticance Coss ' - ‘. 510 -
!VGs=UV‘V05=25VT=1MHZ i 1
i Reverse transfer capaticance Cros - ! 17 -
Vg =0V, Vo = 25V, 1x 1 A2 |
Turn-an deiay tme Td{on - 45 - |
I‘VDD=350\I,VGS:‘|U"J,ID:TGA for ; o™
i Rg=12Q , .
| RisE tme e 30 -
{Vpp =350V Vgg =10V, in =734 j
Rg=120 ‘
Turn-off defay time Td{oft i - 7 - ;
Vpg =350V, Vgg < 10V, Ip =73 A o i ° ;
fig=120 ; i
ralf time T - 30 - ;
Ypp =350V, Vgg =10V, ip=734 |
RG =120




PT-92 16/ Chassis Service Manyai

ELECTRICAL CHARACTERISTICS

‘Parameter ]
§8 T} = 25 G unless atherwise ssecihie i Symbaol

Value

min.

typ.

max.

Unit

Gate Charge Characteristics

- Gate-sousce charge Qs
' in=734, Vpp =350 V

Gate-drain charge Qga
Np=734vpp =350V

g Tetal gate charge Q
lp =734 Vpp = 380V, ¥gg = 0l 10V

Reverse Diode

Inverse dicde cantinuous forward current Ig
Te=25°C

7.3

Inverse diade direct current, pulsed lm
Tc=25C

14.6

inverse diede forward voltage Vsg
Vgg =0V.ip=732

I Reverse recovery time e
rVR =350V, I = g, dig/dt = 100 Adps

750

=
@

Reverse recovery charge O
VR = 350 V. I = Ig, dip/dt = 100 A/ys

4.9

[y

88
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