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IMPORTANT SERVICE SAFETY INFORMATION

Operating the receiver outside of its cabinet or with its back removed involves a shock hazard.
Work on these models should only be performed by those who are thoroughly familiar with
precautions necessary when working on high voltage equipment.

Exercise care when servicing this chassis with power applied. Many B plus and high voltage
RF terminals are exposed which, if carelessly contacted, can cause serious shock or result in damage
to the chassis. Maintain interconnecting ground lead connections between chassis, escutcheon,
picture tube dag and tuner when operating chassis.

These receivers have a “polarized” AC line cord. The AC plug is designed to fit into standard
AC outlets in one direction only. The wide blade connects to the “ground side” and the narrow blade
connects to the hot “side” of the AC line. This assures that the TV receiver is properly grounded to
the house wiring. If an extension cord must be used, make sure it is of the “polarized” type.

Since the chassis of this receive is connected to one side of the AC supply during operation,
service should not be attempted by anyone not familiar with the precautions necessary when
working on these types of equipment.

When it is necessary to make measurements or tests with AC power applied to the receiver
chassis, an Isolation Transformer must be used as a safety precaution and to prevent possible
damage to transistors. The Isolation Transformer should be connected between the TV line cord
plug and the AC power outlet.

Certain High voltage (HV) maybe cause X-ray radiation. Receivers should not be operated with
HV levels exceeding the specified rating for their chassis type. Higher voltage may also increase the
possibility of failure in the HV supply.

It is important to maintain specified values of all components in the horizontal and high voltage
circuits and anywhere else in the receive that could cause a rise in high voltage, or operating supply
voltages. No changes should be made the original design of the receiver.

Components shown in the shaded areas on the schematic diagram and/or identified by in the
replacement parts list should be replaced only with exact factory recommended replacement parts.
The use of unauthorized substitute parts man creats may create shock, fire, X-ray radiation, or other
hazards.

To determine the presence of high voltage, use an accurate high impedance HV meter

connected between the second anode lead and he CRT dag grounding device. When servicing the
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High Voltage System remove static charges from it by connecting a 10K Ohm resistor in series Wan
insulated wire(such as test probe) between the picture tube dag and 2nd anode lead(Have AC line
cord disconnected from AC supply).

The picture tube use in this receiver employ integral implosion protection. Replace with a tube
of the same type number for continued safety. Do not lift picture tube by the neck. Handle the
picture tube only when wearing shatterproof goggles and after discharging the high voltage
completely, Keep others without shatter proof goggles away.

Before returning the receiver to the user, perform the following safety checks:

1. Inspect all lead dress to make certain that leads are not pinched or that hardware is not
lodged between the chassis and other metal parts in the receiver.

2. Replace all protective devices such as non-metallic control knobs, insulating fish-papers,
cabinet backs, adjustment and compartment covers of shields, isolation resistor-capacitor networks,
mechanical insulators etc.

3. To be sure that not shock hazard exists, a check for the presence of leakage current should be
made at each exposed metal part having a return path to the chassis (antenna, cabinet metal, screw
heads knobs and/or shafts, escutcheon, etc.) in the following manner.

Plug the AC line cord directly into a 110V/240V (or 180V/240V), AC receptacle. (Do not use
an Isolation Transformer during these checks.) All checks must be repeated with the AC line cord
plug connection reversed. (If necessary, a non-polarized adapter plug must be used only for the
purpose of completing these checks.)

If available, measure the current using an accurate leakage current tester. Any reading of
0.35mA or more is excessive and indicates a potential shock hazard which must be corrected before
returning the receiver to owner.

If a reliable leakage current tester is not available, this alternate method of measurement should
be used. Using two clip leads, connect a 1500 Ohm, 10 watt resistor paralleled by a 0.15MF
capacitor in series with a known earth ground, such as a water pipe or conduit and the metal part to
be checked. Use a VITVM or VOM with 1000 Ohms per Volt, or higher, sensitivity to measure this
AC voltage drop across the resistor,. Any reading of 0.35 volt RMS of more is excessive and

indicates potential shock hazard which must be corrected before returning he receiver to the owner.
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ALIGNMENT PROCEDURES
PLEASE READ BEFORE ATTEMPTING SERVICE

1. Use an Isolation Transformer when performing any service on this chassis.

2. Never disconnect any leads while receiver is in operation.

3. Disconnect all power before attempting an repairs.

4. Do not short any position of the circuit while the power is on.

5. For safety reasons, replacing any components should be according with identical replacement
parts.

6. Before testing, warm up the TV for at least 30 minutes and demagnetize the CRT with an external
degaussing coil.

7. When removing a PCB or related component, after unfastening or changing a wire, be sure to put
the wire back in its original position.

8. Inferior silicon grease can damage IC’s and transistors. When replacing IC’s and transistors, use
only specified silicon grease,. Remove all old silicon when applying new silicon.

9. Before removing the anode cap, discharge drastically because it contains high voltage.

TV SPECIFICATION

1. Ambient Conditions:

1.1 Ambient Temperatures:

a. Operating: -10 ~+40 C

b. Storage: -15 ~+45 C

1.2 Humidity

a. Operation: <80%

b. Storage: <90%

1.3 Air Pressure: 86kpa ~ 106kpa

2. General Specification
2.1 Main IC: PHILIPS UOCIII CHIP (TDA12060 or TDA12062)
2.2 TV Broadcasting System:
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PAL DK/BG/I
SECAM DK/BG
2.3 Scanning Lines & Frequencies
525 lines/60Hz or 625 lines/5S0Hz
15.75KHz/15.625KHz
2.4 Color Sub-Carrier: 4.433MHz/3.579MHz
2.5 IF: Picture 38.9MHz Sound 5.5/6.5MHz
2.6 Power Consumption: 1402: 70W;
2108/21F08/21SL39: 75W
29F08: 150W
2.7 Power Supply: AC 110-240V 50Hz+10%
2.8 Audio Output Power (7%THD): 1402: 1W X 2;
2108/21F08: 1.5W X 2;
21SL39: 2W X 2;
29F08: 4W X 2.
2.9 Aerial Input Impedance: 75 Q Unbalanced Din Jack Ant. Input

3. Basic Features of Controller
3.1 Channel Tuning Method: Frequency Synthesizer
3.2 Presettable Program: 240 Programs
3.3 Tuning for VHF and UHF Bands: Auto Tuning/Manual Tuning
3.4 Picture and Sound Adjustment
Bright, Contrast, Color, Sharpness Control and Color Temperature Adjustment
TINT Control (NTSC only)
Volume Control (More controls can do in TV Model 21SL39 and 29F08)
3.50SD
General Features (Volume, Brightness, Contrast, Color, Program, Band, Auto Search, Manual
Tune, Muting, AV/TV, Child Lock and Sleep Timer)
AV Stereo in Model 21SL.39 and 29F08
Russia and English Language
3.6 Sleep Timer: 5 -120 Minutes with 5 Minutes Increment
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3.7 Auto Standby When No Broadcasting Signal: 5 minutes
3.8 Full Function Infrared Remote Control

3.9 Remote Effective Distance: 8m

4. Construction of Front Panel
Main Power Switch
Remote Sensor
Standby Indicator
Menu Select
TV/AV Select

Program and Volume Up/Down

5. TV’sTerminals
75 Q Aerial Terminal
2 AV Inputs (TV Model 1402/2108/21F08)
3 AV Inputs (TV Model 21SL39/29F08)
1 S-Video Input (TV Model 21SL39/29F08)
1 Y/U/V Input (TV Model 21SL39/29F08)
1 AV Output

6. Other Informations

6.1 Magnetic Field: Bv =0.3~0.65Gs
6.2 Standard Colour Temperature: 9300K (X = 0.284, Y = 0.299)

TV ADJUSTMENT

Test Equipment

1. Oscilloscope
2. Multifunction meter (Internal resistance: DC>20kQ/V AC>5kQ/V )

3. High voltmeter: 35kV
4. Standard Signal Generator

5. Degaussing coil
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Factory menu

Some adjustments must be performed in the Factory menu. You can enter the Factory menu in
the following way:
1. Press the MENU button on the remote control then press the Q.VIEW button on the remote
control at least 5 times immediately.
2. Press the MENU buttons to select the desired Factory menu pages or press 0-9 number buttons to
enter the Factory menu pages directly and then press the PROG.+/- buttons to select the desired
1tems.

3. Press the VOL+/- buttons to change the settings.

B+ Adjustment

Test Equipment: Multifunction meter

1. Operate the TV set with AC 110-240V(50/60Hz).

2. Receive Television broadcast signal, set PICTURE to Normal mode.

2. Connect the multifunction meter + lead to C960 and GND. Adjust the RP950 until the meter
reading the proper DC value (model 1402/2108/21F08: B+=107+0.5Vdc; model 21SL39:
B+=115+0.5Vdc; model 29F08: B+=135+0.5Vdc).

High voltage check and filament voltage check

Test Equipment: High voltmeter

1. Make sure AC power supply and +B are within pointed range before calibrating high voltage.
2. Connect high voltmeter to anode (G4) of CRT.

3. Turn on the TV, set the BRIGHTNESS and CONTRAST to the minimum (zero beam current),
swap to AV mode (No any signal applied).

4. High voltage please see the related model BOM.

5. Filament voltage measured by virtual value meter please see the related model BOM, usually

within the range of 6.3+0.2Vrms.

Grid voltage adjustment
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1. Enter into FAC3 and select VG2, then adjust potentiometer to IN/OUT flash on the screen.

VG2 XX Please see the related model BOM
VSD Brightness XX Please see the related model BOM
VSD XX Please see the related model BOM

2. Receive PHILIPS five circles pattern after settings finishing, set PICTURE to Normal mode.

RF AGC adjustment

1. Receive a 60dBuV gray scale signal(PAL or SECAM).
2. Enter Factory menu and select AGC TAKE OVER, then adjust it until the picture noise is just
disappeared.

FOCUS adjustment

1. Receive five circles pattern, adjust the pattern to Normal mode.
2. Adjust focus potentiometer (horizontal output transformer) so that the center and four corners of

pattern are the best focus.

Horizontal scanning, vertical scanning and geometry correction adjustment
(adjust with PAL/SECAM and NTSC signal separ ately)

1. Receive five circles pattern signal, enter into factory menu to call up FAC2.

VERT SLOPE 50(60) XX Adjust it so that horizontal midline of the pattern superpose
with the black edge of the pattern.

VERT SHIFT 50(60) XX Adjust it so that the pattern midline superposes over CRT
geometric center.

VERT AMPLE 50(60) XX Adjust it so that the picture vertical reproduction display ratio
is more than 92%.

S CORR 50(60) XX Adjust it so that upper pane and bottom pan of the pattern are
the same as the middle pane.

V.LIN.CTRL 50(60) 0
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V. LINEARITY 50 (60) XX  Adjust vertical linear.
VERT ZOOM 50(60) 25  Adjust vertical amplitude (fixed value 25) .

2. Call up FAC1

EW WIDTH 50 (60) XX Adjust it so that the picture horizontal reproduction display
ratio is more than 92% (H- size adjustment).

HOR.SHIFT 50 (60) XX Adjust it so that the left half is symmetrical with the right
half (H. CEN correction).

EW PARABOLA 50 (60) XX Adjust it so that parallelogram will be transformed to
rectangle or trapezium (Receive cross hatch signal)(Parallelogram correction).

TRAPEZIUM 50 (60) XX  Adjust it so that trapezium distortion is just disappeared
(Receive cross hatch signal)(Trapezium).

UC PARABOLA 50(60) XX Adjust it so that upper corner (left and right) vertical line are
straight line (Receive cross hatch signal)(Upper corner pincushion).

LC PARABOLA 50 (60) XX Adjust it so that bottom corner (left and right) vertical line
are straight line (Receive cross hatch signal)(Bottom correction pincushion).

HOR.BOW 50 (60) XX Adjust it so that vertical line is the straight line.(Receive
cross hatch signal) (Bow correction).

PARALLEL 50 (60) XX Adjust it so that left and right line are straight lines

(Pincushion correction).

White balance adjustment (PAL or SECAM signal)

1. Enter into menu firstly and set COLOR mode to normal.(9300K)

2. Enter into AV mode and receive left black right white signal which with color sync signal.

3. Plug XS805, adjust it automatically with white balance adjustment software, enter into factory
menu when adjustment is OK, then enter into FAC 6. FAC 7. FAC 8 menu to check the following
data are consistent with data in computer.

Standard: Color temperature 9300K  (X=0.284 Y=0.299) FAC 6
Cold color: Color temperature 12000K (X=0.272 Y=0.279) FACS8
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Warm color: Color temperature 6500K  (X=0.313 Y=0.329) FAC7

FAC6 FAC 7 FAC 8
ADJ content ADJ Content ADJ Content
X=0284 | Valuwe X=0.313 value X=0.272 value
Y=0.299 Y=0.329 Y=0.279
BLOR-N XX BLOR-W XX BLOR-C XX
BLOG-N XX BLOG-W XX BLOG-C XX
WPR-N XX WPR-W XX WPR-C XX
WPR-N XX WPG-W XX WPG-C XX
WPR-N XX WPB-W XX WPB-C XX
Other factory menu data
TV Model
retorymen e 2108 1402 21SL39 29F08
21F08
TXT-ON 0 0 0 0
Teletext lang 0 0 0 0
E;fi:trrynem . Teletext E/W 0 0 0 0
Track. Mode 0 0 0 0
Sub Brightness 25 25 25 25
Main YVolumel 22 22 22 22
Factory Main Y Volume?2 44 44 44 44
adjustment5 Main Y Volume3 58 58 58 58
Main XVolumel 22 22 22 22
Main XVolume2 44 44 44 44
Max Brightness 47 47 47 47
Z(zilj(ﬁ(s)trrynent 6 Max Contrast 63 63 63 63
Max Colour 47 47 47 47
Factory RGB 10 10 10 10
adjustment? CL 4 2 4 8
RGB-IN 0 0 0 0
DVDI-IN 0 0 1 1
Factory AV2-IN 0 0 1 1
adjustment9 AV3-IN 1 1 1 1
AVI1S-IN 0 0 1 1
CBVS-OUT 1 1 1 1
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IF 3 3 3 3
TUNER 0 0 0 0
Factory HIGH GAIN 0 0 0 0
adjustment10
QSS 0 0 0 0
SECAM L 0 0 0 0
NTSC M 0 0 0 0
French Frequency 0 0 0 0
Russia Frequency 0 0 0 0
Italy Frequency 0 0 0 0
E:ilj'cl:(s)‘[rrynentl | Spain Frequency 0 0 0 0
Turkey Frequency 0 0 0 0
German Frequency 0 0 0 0
Poland Frequency 0 0 0 0
OP Dyn.skin tone 0 0 0 0
OP TRUSUR 0 0 0 0
Factory OP Rotation 0 0 0 0
adjustment12 OP EQUAL 0 0 1 1
OP AUDIO CONFIG 0 0 1 1
OP BILING 0 0 0 0
Blackstretch 0 0 0 0
E;iggqentl 3 Bluestretch 0 0 0 0
HORIZOTAL OFFSET 12 12 12 12
TIM-REM 1 1 1 1
Factory TIM-SLP 1 1 | 1
adjustment14 PWR-REST 1 1 1 1
PWR-ONKEY 1 1 1 1

|C INFORMATION

1. PHILIPSUOCIII CHIP (N603)

In this section mainly describe two ICs: TDA12060 and TDA12062. the TDA12060 is a AV
Stereo without audio DSP chip, but the TDA12062 is a AV Stereo with audio DSP chip.

1.1 General description

The UOCIII series combines the functions of a Video Signal Processor (VSP) together with a
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FLASH embedded TEXT/Control/Graphics -Controller (TCG -Controller) and US Closed
Caption decoder. In addition the following functions can be added:

 Adaptive digital (4H/2H) PAL/NTSC comb filter

* Teletext decoder with 10 or 100 page text memory

* Multi-standard stereo decoder

* BTSC stereo decoder

* Digital sound processing circuit

* Digital video processing circuit

The UOCIII series consists of the following 3 basic concepts:

* Stereo versions. These versions contain the TV processor with a stereo audio selector, the TCG
-Controller, the multi-standard stereo or BTSC decoder, the digital sound processing circuit and
the digital video processing circuit. Options are the adaptive digital PAL/NTSC comb filter and a
teletext decoder with 10 or 100 page text memory.
* AV stereo versions. These versions contain the TV processor with stereo audio selector and the
TCG -Controller. Options are the digital sound processing circuit, the digital video processing
circuit, the adaptive digital PAL/NTSC comb filter and a teletext decoder with a 10 page text
memory.
* Mono sound versions. These versions contain the TV processor with a selector for mono audio
signals and the TCG  -Controller. Options are the adaptive digital PAL/NTSC combfilter and a
teletext decoder with 10 page text memory.

The ICs are mounted in a QFP-128 package and can be used in economy television receivers
with 90 _and 110 _ picture tubes. The package is according to the ROHS legislation, which also
means that the package is lead-free. The ICs have supply voltages of 5V, 3.3V. Also an 1.8V supply
is needed, but this can be simply derived by adding an emitter follower at a reference voltage from

the device.

1.2 Features

1.2.1 Analogue Video Processing

* Multi-standard vision IF circuit with alignment-free PLL demodulator
* Internal (switchable) time-constant for the IF-AGC circuit

* Switchable group delay correction and sound trap (with switchable centre frequency) for the
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demodulated CVBS signal

* DVB/VSB IF circuit for preprocessing of digital TV signals.

* Video switch with 3 external CVBS inputs and a CVBS output. All CVBS inputs can be used as
Y-input for Y/C signals. However, only 2 Y/C sources can be selected because the circuit has 2
chroma inputs. It is possible to add an additional CVBS(Y)/C input (CVBS/YX and CX) when the
YUV interface and the RGB/YPBPR input are not needed. It is also possible to insert a CVBS/Y
signal at the SVO/IFVOUT output.

* Automatic Y/C signal detector

* Integrated luminance delay line with adjustable delay time

* Picture improvement features with peaking (with switchable centre frequency, depeaking, variable
positive/negative peak ratio, variable pre-/overshoot ratio and video dependent coring), dynamic
skin tone control, gamma control and blue- and black stretching. All features are available for CVBS,
Y/C and RGB/YPBPR signals.

* The effect of the various features can de demonstrated by means of a ‘split screen’ mode in which
the features are activated in one half of the picture and switched off in the other half

* Switchable DC transfer ratio for the luminance signal

* Only one reference (24.576 MHz) crystal required for the TCG  -Controller, and the colour
decoder

* Multi-standard colour decoder with automatic search system and various “forced mode”
possibilities

* Internal base-band delay line

* Indication of the Signal-to-Noise ratio of the incoming CVBS signal

* Linear RGB/YPBPR input with fast insertion.

* YUV interface. When this feature is not required some pins can be used as additional
RGB/YPBPR input. It is also possible to use these pins for additional CVBS (or Y/C) input
(CVBS/YX and CX).

* Tint control for external RGB/YPBPR signals

* Scan Velocity Modulation output. The SVM circuit is active for all the incoming CVBS, Y/C and
RGB/YPBPR signals.

* RGB control circuit with ‘Continuous Cathode Calibration’, white point and black level off-set

adjustment so that the colour temperature of the dark and the light parts of the screen can be chosen
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independently.

* Contrast reduction possibility during mixed-mode of OSD

* Adjustable ‘wide blanking’ of the RGB outputs

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

* Vertical count-down circuit

* Vertical driver optimized for DC-coupled vertical output stages

* Horizontal and vertical geometry processing with horizontal parallelogram and bow correction and
horizontal and vertical zoom

* Low-power start-up of the horizontal drive circuit

1.2.2 Sound Demodulation

* Separate SIF (Sound IF) input for single reference QSS (Quasi Split Sound) demodulation.

* AM demodulator without extra reference circuit

* The mono intercarrier sound circuit has 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 quality of this system is such that
the external band-pass filters can be omitted. I

* The FM-PLL demodulator can be set to centre frequencies of 4.72/5.74 MHz so that a second
sound channel can be demodulated. In such an application it is necessary that an external bandpass
filter is inserted.

* The vision IF and mono intercarrier sound circuit can be used for the demodulation of FM radio
signals. With an external FM tuner also signals with an IF frequency of 10.7 MHz can be
demodulated.

* Switch to select between 2nd SIF from QSS demodulation or external FM (SSIF).

1.2.3 Audio Interfaces and switching

* Audio switch circuit with 4 stereo inputs, a stereo output for SCART/CINCH and a stereo
SPEAKER output with independent L&R analogue volume control.

* Analogue mono AVL circuit at left audio channel

124 -Controller

*80C51  -controller core standard instruction set and timing

*0.4883 s machine cycle
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* maximum of 256k x 8-bit flash programmable ROM

* maximum of 8k x 8-bit Auxiliary RAM

* 12-level Interrupt controller for individual enable/disable with two level priority
* Two 16-bit Timer/Counter registers

* One 24-bit Timer (16-bit timer with 8-bit Pre-scaler)

* Watch Dog timer

* Auxiliary RAM page pointer

* 16-bit Data pointer

* Stand-by, Idle and Power Down modes

* 24 general-purpose 1/O pins

* 14 bits PWM for Voltage Synthesis Tuning

* 8-bit A/D converter with 4 multiplexed inputs

* 5 PWM (6-bits) outputs for analogue control functions
* 12C byte level bus interface.

* Remote Control Pre-processor (RCP)

* Universal Asynchronous Receiver Transmitter (UART)

1.2.5 Display

* 50Hz/60Hz display timing modes

* Two page operation for 16:9 screens

* Serial and Parallel Display Attributes

* Single/Double/Quadruple Width and Height for characters

* Smoothing capability of both Double Size, Double Width & Double Height characters
* Scrolling of display region

* Variable flash rate controlled by software

* Soft colours using CLUT with 4096 colour palette

* Globally selectable scan lines per row (9/10/13/16/) and character matrix [12x9, 12x13, 12x16,
16x18, (VxH)]

* Fringing (Shadow) selectable from N-S-E-W direction

* Fringe colour selectable

* Contrast reduction of defined area
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* Cursor

* Special Graphics Characters with two planes, allowing four colours per character

* 64 software redefinable On-Screen display characters

* 4 WST Character sets (G0/G2) in single device (e.g. Latin, Cyrillic, Greek, Arabic)
* G1 Mosaic graphics, Limited G3 Line drawing characters

* WST Character sets and Closed Caption Character set in single device

* Curtaining effect via software

1.3 Quick reference data
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Table 1:  Galok reference data i
ETMBOL PARAMETER ML TYF.  MAX.  UWT .
Eupnly
¥p anakgus supply wakage TY pmcessor 47 G 53 ¥
Ip SUDDy OmTend $500 W - %50 - mi
s, dig=al sepndy T'' processoer / anyogue supnly periphery 3.0 i3 ik W
lpos SUDDy OmTend (3.3 W - 4t - mA
Yoo dig=al sepnty o coreinedphery 165 18 185 W
lpooe SUDDiy omTend 1.8 V) - 200 - mi
'.'ml_'l. audio suppdy woisge 47 am g4 ¥
pagia il sunpdy cwTens (50080 ) = 0.5 = mA,
Faa hiainl movsser dissliostion - 1.87 - L
Ingut voltages
'.'“,.m:, vidian B armpiifies senskidty (RS saluz| - TE 420 [Th
Y rirem QB2 sound IF ampifer senstivity (RS value) - a5 - dBpY
"'-l!lﬁnl- sound IF ampifier senststly (RRS valus) - 1.0 - my
ok exiarnal yudic nput (RS waiue] - 1.0 13 W
I"'-E'I-h-ﬁl external CWVESN Inout {peak-lo-peak walue) - +.0 14 W
YeHnouaEm Exmarnal chroms inpat wotages ours amoiude) - k3 .0 ¥
ipak-o-peak alos)
YRGhipp RGE inpats. (peak-to-peak e kee] - oy k-3 W
Wiip-p lumimance pow signal (sesE-o-peak value) - 14790 - W
Visem ! Venpe U/ Pp inpet signal ipeat-o-peal salue = 133t - Y
=0T
Varp g Viensgn | Pr Nput sigmal fpeak-so-peak vaie) 2 = ADsf - W
Oufpuf cigrais
S gemodulai=d CWEE cutpet (peas-io-peak valus) s 2.0 s i
ey sound IF Imencamier ouiput {AMS value) = 100 = m\
W ST T demodulaiad A% sound culput (RAES salus; - 250 - m%
Yoy NOR-Controled sudio cutpot Signais (RME vaue) 1.0 = = v
st Lap o | s=acled CVED ownpin dpeak-iopeak valus) - a.0 - W
legpatenity huner AGC output curment rangs 0 5 ' ma
Wanohpp RGE ounpan signal amipthudess (p=ak-io-peak value) - i2 - W
It horipoemial olfpat cumes i - - mi
| gt vertical output cumens (peak-lo-peak value) - i - m&
ozt EiV drve cutput cumen - - 1.2 mi

(1] The sepply wofege Tor the safogus sodo pan of $ie [C can e 2 or 2% Fora supply volege of 59 tha
TPAERATICI & J000 MmipEliadis &l in and SUIpies & 1 e PO @ Supply volegs of 8 P msadmum sadpel
Rignal ampiuce & T Vs

[3] Tha YWY FePe inpul sigeal aeeplindes are Dased on @ cobur bar sigeal wih 25005 arivnaion,
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1.4 Block diagram
aeF
] e o SCARTICIRCH INDUT LEOUT  HPSOUT
I REFD 11 = o LR L&
EWITCH AR COMTROL
i d, e o
EIFDVE (358 SOUMD IF SOUND L O ERLRT WOLLIAE
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Fig 2 Block disgram of tha “Av-ataran” TV procasscr with audio DSP

Note: TDA12062 block diagram
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Fig 3 Block diagram of tha “&\V-aterap” TV procassor without audlo DSP

Note: TDA12060 block diagram

1.5 Pinning infor mation
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Note: TDA12062’s pinning
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Table 82 Pinning Infarmation

SYMBOL @FP [P DESCRIPTION
“Standarg™ varsion “Face down" varsion “Standard” &
“Face-down™ waraion
Sterao = AV Mono |Sterao+ &Y Mong |Sterso AV Maonc
A Stersn 4 Stareo - AV sbersa
sterao  No sterao Mo steraa Mo
audio audlo aldio
dap dep dap
WS5F2 1 1 1 128 135 126 |1 1 1 grouna
VEEC4 ] F ] 127 1% 27 |1 1 1 ground
VODC4 3 3 3 126 136 126 |3 3 3 digitad supoly to SOACE [1.8v)
WVDDAZ3.IV] 4 4 4 125 125 1850 |18 16 16 SUppY (3.3 V)
WREF_POS_LGL g z 5 124 12 24 [ 18 18 posilive reference vomags SOAC (3.3 V)
WREF_NEG_L3i+ HPL|G 6 3 123 123 123 47 17 17 |negatie reference vomage S0AC (1)
WAEF_POS_LSR+ 7 7 7 122 122 122 (15 16 16 posilive referznce voinage STAC (2.3 W)
HFR.
ﬁ' NEG HAL= B S g 121 121 121 |17 17 17 negabive reference volage SDAC (1 V)
[VREF_POS _HPR T E] g 120 120 120 |16 1B 16 posliive reference voitage S0AC (2.3 W)
WTALIM 10 0 10 113 119 115 [18 18 ig cryetal caciliatar put
KTALCUT 1 ] 11 118 118 e |13 13 12 cryztal caciiator oulput
[Wv55A1 12 iz iz 117 17 117 |m@m 0 70 groLna
[VEUARDIZWIC 13 i3 13 116 116 e 78 78 78 /-guard Input /U0 swlich (e.g. 2 mA current shking
capablify for direct orive of LEDs)
DECDIG 12 i 12 115 115 s [ 2 ] decouping dighzl suppiy
VET 13 15 5 113 114 4 |= 2 2 1% 5upply voltage TW-processar (<5 V)
FHELF 16 16 16 113 113 112 |3 3 3 phase-I Titer
FHILF 7 7 7 [112 iz 1z |24 24 o phase-1 Titer
GO 18 18 18 1 11 TEE N 75 5 ground 1 for TW-processar
[SECPLL 13 i 18 110 110 10 |26 26 ZE SECAM FLL decouping
DECEG m el b R ] 18 e |& I 7 banigap decougling
EWDANL [ F3] 2 3] 108 108 & |75 75 75 Easi-Wesl drive oulpul or AYL capacior
VORB = 5 I FTv 107 oy |77 T 77 verlizal orive 5 ouiput
[VDRA 73 3 23 108 106 10 |76 76 76 verlizal orive A oulput
VIFINT b 4 24 108 105 0 |2 b2 28 IF Inputd
Table &2 Pinning information
SYMBOL GFP QP DESCRIPTION
a5tandard™ waralon “Faca down" varalon agtandard” &
“Face-down” varaion
Steran = AV Maono |Sterao+ &V Mono |Sterao AV Mano
av Staren ar Stareo + Ay glerso
gteraz  No aferan o gteraz Mo
audlo audlio awsdic
aap d=p dap
VIFINZ 5 = 25 ins 104 104 |= 23 23 IF pul 2
=5 3 3 76 103 103 03 [0 ET 30 werlizal sawtocth capacior
IREF I Fi T [z 102 oz |31 EY T refzrance cument Irgus
[EMDIF 5 f 8 ot 1 o [z 32 32 graund cannsction % IF ampifer
SIFINTDVEINT & b} = b= 100 100 o0 |33 33 3 SIF Input 1 { VB Input 1
SIFINZIOVEING & k) 30 30 = 2 = T 34 34 SIF Input 2 { CWE Input 2
AGCOUT 3 3 3 5 9 5 35 35 35 tunar AGC oulput
EHTO 2 3z 32 = a7 = 74 74 74 ERT/overnitage profecton Input
[AVLEWDIESIF 33 33 33 =3 2 =3 42 i3 43 Automaiic Volume Leveling | swiich owipul / sound IF
REFO/REFIN 213 Inpws § subcarier referance oulput ! external reference
=ignal Input for | Slgnal miker far VS operation
ALIIOINS - - M |- - &5 - - - audia 5 Input
| ALICHTINEL T 1 - &5 2= - - - - audio-5 Input iefl signal)
ALIDIOINER, 35 5 - o 2 - - - - 3udio-= Ingut (rignt signal}
ALDOUTSL & 36 - 3 a2 - 7 37 - audia output for SCARTICINGH [l signal)
AUDDUTSR 37 7 - == 2z - 33 38 - 3L output for SCARTICINGH [right slgnal)
DECSDEM 3= kT 38 o a1 = [ £4 54 decouping sound demodulaiar
| aEs0MMOUT! T T 3@ =0 an ] % 38 38 @53 Inescamier oulput ! AM output § deemphasis
ALDEEM 121 (front-2nd Zudia out)
GMDI 40 3 3 3= 3 ground 2 fior TV processos
FLLIF 4 41 41 ES 3E E5 40 40 40 IF-ELL loop fifler
SIFAGCOVEAGS B (42 4z 42 E7 a7 E7 41 41 41 AT soung IF JInternal-axemal &30 fr DVS
appications
|DVBCAFVOIFMRC & [43 a3 3 (e 3E 73 42 FT] 47 Cigital Vineo Sraadeast ouipat | IF vides output 7 FM
radiy outpus
|VBCEMRD 4 Er - ES 85 - = = - Digital Viceo Sroadeast oulpat 7 FM radio outpul
[VCCEV a5 a5 iE (M a1 BL FE FE} 43 & Wolt sUpDly Tor Fugio MECEs
|AGCZEIF 45 = - B3 - = T = - AZC capaciior second sound IF
F=H 47 a7 a7 [ a2 E2 45 I3 45 2 supply voltage TV processar [+5 V)
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Table 62 Pinning information

SYMBOL GFF GIF DESCRIPTION
agtandard” varsion “Faca down" varsion aStandard” &
“Face-down" wargion
Steren « AV Mono |Sterao+ &Y Mono |Stereo AW Mono
ay Starsn e Stareo =4y sherso
ateren Mo steran Mo ateren Mo
audio audlio audio
dap dep dep
IFVIVSWOICWESE6 [ (43 45 48 Bl a1 E1 45 45 46 IF videa culput / selected CVES oulput / CVES Inpul
ALICATING - - a |- - EQ - - 47 audia 4 Inpt
AUDICINAL 4 E - ED 30 - a7 a7 - audia-2 Irput jfelt signal)
ALCIDINAR Bl 50 - k] 78 - 43 48 - audia-2 input [rignt signal)
[CVESaYS Bl = 5 76 76 75 43 43 43 CVSS4T4 Input
ca B 52 E v 77 TR = - = chnama-2 Inplt
ALCITINZ - - 3= |- - 76 - = =0 auda 2 Input
AUCIOINELESIF & |53 =3 - & 7E - =0 i audia 2 Input (6% signal) / sound 7 npul
[AUCIDINZR =2 =2 - 75 75 = 31 51 - audia 2 Inpet {right signal)
[CVBSZYZ 55 55 55 T4 74 74 52 52 52 CWSEZYZ Input
ALTCITING - - = |- - 73 - - 32 audia 3 Inpt
ALTIDINZL B 6 - 73 73 - 53 1 audia 3 Input {l6% signal)
ALTITINGR 57 57 - 72 TI - 52 54 - audia 3 Inpet {right signal)
[CVESEY3 55 55 58 T 71 T |55 ZE 55 CWSSAYE Inpat
[C2C3 B B 33 70 70 70 E R 56 chroma-273 Input
AUDOUTLEL £d ] £3 &7 - 57 53 57 audia output Tor Zudio power ampiMer (2 signal]
AUDOUT_ER &1 [ = (33 3 - 55 &0 58 3udio aufput Tor utio power amplMer [ngnt sigral] |
AUDOUTIAMOUT, |- - 82 |- - E7 = - = aldio outplt F AM output § FI cuipdl, volume canbrolied
FMOUT
ALDOUTHRL B2 - &7 - = £ = - audia output for headphone channed (e signal)
[ALUDOUTHRR (] - = 73 - - & = - audia cufpul for headphone channel (ighi signal)
[CVESTRIF [ =1 &4 £5 [ £5 & & &1 CWES /PR odipul
) 5 65 &S 2 54 ] 7 7 7 scan weichly modilafion output
FEISOICSY 5 £ B £3 52 E3 7=z 7z 72 TyDack Inpulisandcastie oulpat or compashie HAV iming
UL
HOUT &7 &7 a7 |e2 &2 £2 EE] 72 73 |norzontsl output
V5Scomb &3 £& &8 E1 51 E1 £2 62 ground connection for comb Siber 5
VDDcomb £3 &2 &3 £Q 50 £Q £3 62 &3 supgty valtage for comb fizer (5 V)
Table & Pinning information
SYMBOL GFF QP DESCRIPTION
agtandard” varsion “Face down" varsion “Standard” &
“Faze-down" warsion
Steren = AV Mono |Sterao+ &Y Mono |Stereo &Y Maono
ay Staren a Stareo + oy shereo
ateren Mo ateran Mo ataren Mo
audio audlo audio
aep dap dap
VIN [RIPgIMZC,) 70 70 70 & sz =2 - - - wnput for YU Irserface (20 R Input ! Py Input or Cy
Inpus)
UIN [BFBINZ] T 71 7 = 56 ] = - - U-Inpedt for YU Irderface (2 B nput | PE inpui)
TIN [EYINICVES-Te ) |72 7z 7 & 57 - - - YAnpuT Tor YUV Interace (2nd G Inpul 7Y mpatar
CWBSIYy Inputy)
YSYNC EE 73 73 = 5 =5 £5 £S B vngLt for syTic s2paratar
YOuT T4 74 74 = 55 55 £5 65 8 v-ouEDut [far YUV interface)
LICLT [INS3WE) 75 75 75 54 54 ] - - - U-utput for YUY Ini=rface (24 RGE | YRgPy Inzerlion
o)
VOUT (SWOT) 75 & 76 3 53 53 - - - uwrormwmm (genesal purpose sallch
L
[ 77 v 77 52 52 g2 E7 &7 &7 39 FIES | PPy Inserdon Input
RiFLINZ 75 78 78 5 5 = £5 65 (] 3R Inpulf Py Input
GIYINZ 73 78 73 0 50 =0 £3 £3 63 33 Inpat ! ¥ Input
BIPINz EQ 20 B0 |49 iz 43 70 0 Tl 395 Input ! Py Input
GHD3 Bl &1 & 45 46 45 LE] S il QrourH 3 for TV-Rrocessar
V5] B2 82 82 47 a7 47 Ed &0 &1 |3 supply for TV processar
BCLIN E3 EE] 2 |4 4E 45 Bl & &1 Dbeam current imier Input
BLKIN [ 34 B2 |43 45 a5 E2 53 &2 Diack cument input
(5] ES 85 [ FT 44 4z E3 [x) &3 Fed outpLt
GO EG 26 B8 |43 43 43 (] B2 B2 izren output
B E7 &7 &7 4z 47 42 ES 85 B85 |Smecuiput
VODAT ES B g8 |41 ] A EG 8 BE anaig supoly Tor TCG p-Controfer and digial supply
far TW-procassor (33 V)
WRETAD_MES E3 £ &3 a0 FT) ET] E7 &7 &7 negative reference vorage (0 W)
[VREFAD _POS ) 20 ol £ £ £ B3 B8 (3] posltive reference voitage (2.3 V)
WRETAD G ER o = 3E EE E3 &3 52 referanca voitage Tor audio ADCE (2372 V) 3
GHOA [ iz [ 3T 7 E7 7 &7 ground
WODA[1.EV] 3 33 o3 *® 3E £ Bl B o0 araiogue supply for audio ADCE (1.3 W}
23
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Table&:  Pinning information

SYMBOL GFP [T DESCRIFTION
“Siandard” varshon *“Facs down” varaion “siandarg” &
“Fate-down” wargion
Steran - AW Mono |Sterao+ &Y Mono |Sterso AV Mano
ay Staren av Stareo + AV slerso
gterso Mo gigran Mo gtereo Mo
audio audlo atdio
1] dsp dep
VDDAZ3.3) 11 3 o4 £ 3= 35 3 58 &8 suppily voltage SDAC (3.2 W)
VESade &5 35 [T kY] 34 T 1 1 1 graund for videa ADC and PLL
VDDade(1.5) &5 ET o8 33 33 33 Bl o0 o0 supply voliage wideo ADC ant PLL
INTIVPOLE o7 a7 a7 a3z 3z 32 z Z z exiernal Intermupt O or parl 0.5 (4 mA curent sinking
capabliy for direct drive of LEDs)
F1.LINT 3 3@ a8 3] EF] 3 4 4 4 |port 100 exiernal Inbermupt 1
140 =] 38 o3 0 30 0 3 5 5 |port 1.1 or CountenTimer O Inpus
VDDCZ 100 100 100 =@ = 3 El 3 3 |digital supoly to core (1.E W)
VEECZ 101 01 i [ IE I £ i i " |ground
FOIZSWE 10z - - bl - - - - |port 0.4 or B3 word select
Fo.4 - 02 iz |- 7 7 0E 0B 100 |portdd
PO.JIZECL 02 - - = - - - - - |port 03 or RS cock
Fi.3 - 103 o5 |- 3E 3 - - — . |porto3
PO.HIZE002 104 - - = - - - - - port 0.2 or B3 digital ouwput 2
FOZ - ind i |- 35 5 Il S0B S0l |portoZ
PO TIZS001 05 - - 4 - - - - - port 0.1 or 13 digial owput 1
FO.1 - 08 s |- 24 T 118 1B 113 |poddi
PO.VIZSCITD 06 - - |z - - - - - |port 00 o 22 digiial inpui 1 or 125 digiial oupis
FO.D 22 108 e |- fE] 73 S1E S51E 5103 |podod
PT.ATI 07 107 o |2 22 =z E 3 &  |port 1.30F Coumertimer 1 Inpus
F1.ESCL 10E 108 e [ 1 T 7 7 7 |port 1.6 or RC-bus clock ine
F1.7/504 108 102 108 |0 20 m E 3 &  |port 17 or PC-busdataline
VDDR{Z.3V) 11D 110 110 19 = 13 ] [ o |supply o periphery and an-chip voliage reguiator (3.3V)
P2 TPWM 11 111 111 18 1E 13 10 10 10 |port 2000 Tuning FWM caipat N
FZ3PWHD RE 112 1z [17 17 17 i1 11 11 |port 2.1 or DWMID oufput
F2.ZPWW 112 113 113 |16 1E 16 47 47 B 47 @ |port ZZor PWT ousput
F2APWNZ 114 14 14 |15 iE 15 45 E 48 E 48 E |por 23 or PWMZ ouiput
F3.ADCT 115 115 115 [14 14 14 12 12 12 |port 30or ADGO Input
Table & P:nning Information
SYMBOL GFP [T DESCRIPTION
“Siandard” varslon “Faca down®” warsion a5tandard” &
“Fabe-down™ warghon
Stereo - AV Mono |Steren+ AV Mono |Sterso AV Mane
ay Staren av Stares + AV slerso
atersa Mo aterao Mo aterao Mo
audlia audla Fwdio
I:lBFI dE-P l:IB-p
F3.1/ADC1 116 116 116 |13 13 13 13 13 13 port 3.1 or ADC1 Input
VDDCH 117 17 17 |12 12 12 E] 3 3 digltal zupgly 1o core (=15 W}
DECWIVE 11E 118 118 |11 11 1 E] 3 3 decouping 1.8 V suppiy
F3.Z/ADCZ 115 113 11a |0 10 10 i3 12 12 port 2.2 of ADC2 Input
P3.ZADCE 120 120 120 [© g ] 15 15 15 port 3.3 or ADG3 Input
VSECIP 121 121 121 [E E E 1 1 ik digltal grouna far p-Conlraller core and periphery
PZAPWHE 122 122 122 |7 i T E3 M 53E] 53 |portZ2 or PWME ouspu -
FZ.EPWhL 123 123 123 [B 3 E S 5S4 oS4 |port 2.5 or PVmad cusput
VDDCE 24 124 174 |5 H s E] 3 3 digltzl supoly tocore | 1.8}
VSEC3 125 125 1z5 |4 3 4 1 1 1 ground
P1.2INT2Z 12E 126 1% |3 3 ] TAE T I 7 |port 1.2 or exiernal Interpt 2
F14/RX 127 127 127 |2 2 Z E3 0l S53B] 53 |porilor UART bus
F15TE 128 128 128 1 1 1 2 S4B SAE |port 1.5 or UART bus

1.6 Power & Reset M anagement

There are three Power Saving modes, Stand-by, Idle and Power Down, incorporated into the
TCG -Controller die. When utilizing either mode, the 3.3V power to the device (VDDP & VDDA)
should be maintained, the 1.8V power to digital core except 80c51 and pads will be switched-off

internally to minimize the leakage current. The internally generated 1.8V will be maintained to
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supply the power of 80c51 and pads.

1.6.1 Reset Capabilities

The TCG -Controller global power on reset is generated internally hence no external reset
circuitry is required.

Furthermore two additional user reset possibilities are offered:

* a hardware reset via pin P. TMSEL
* a software reset via pin P. TMSEL

The pin P_ TMSEL is in two different ways: for test mode and FLASH/ISP programming
control and as a global reset pin to the TCG  -Controller. The reset capability is an active high
reset incorporating an internal pull-down. Thus it can be left unconnected in the application. In
UOCIII this pin is connected to the VSP die but the VSP is capable to serve this functionality in a
kind of bypass mode.

The software reset capability is performed using a reset bit inside a SFR register called
ROMBK. This bit is used by the micro-controller to reset the following functions / blocks: stereo
sound decoder, RDS, ISP, acquisition, display, display RAM and digital video interface. The
software reset is executed by initially setting the corresponding bit to ‘1’ followed by clearing the bit
to ‘0’. The reset is launched after the falling edge of this process. It takes approximately 200 ms to
complete the internal reset sequence. Please note that of course the micro controller, its peripherals

(e.g. timers) and the program flash are not affected by this reset.

1.6.2 Power Modes
1.6.2.1 Sand-by mode

During Stand-by mode, the Acquisition, Display, RDS, and SSD sections of the device are
disabled. The following functions remain active:
* 80c51 CPU Core
*12C
* RCP (Remote Control Pre-processor)
* Timer/Counters
* WatchDog Timer
e UART, SAD and PWMs
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To enter Stand-by mode, the STANDBY bit in the ROMBANK register must be set. The status
of all SFRs, internal RAM contents are maintained, as are the device output pin values, but the
contents of Display memory are lost. Since the output values on RGB and VDS are maintained the
display output must be disabled before entering this mode. This mode should be used in conjunction
with both Idle and Power-Down modes.

It is not recommended to enter either the Idle mode or Power-Down mode directly from the
application mode. During Standby mode execution the necessary provisions are executed to safely

enter the subsequent modes and re-cover from them.

1.6.2.2 Idle mode

During Idle mode, Acquisition, Display, RDS, SSD and the CPU sections of the device are
disabled. The following functions remain active:
*12C
* RCP
* Timer/Counters
» WatchDog Timer
e UART, SAD and PWMs

To enter Idle mode the IDL bit in the PCON register must be set. The WatchDog timer must be
disabled prior to entering Idle to prevent the device being reset. It is advice to use the RCP (Remote
Control Pre-processor) during the Idle mode to reduce the false interrupt wake-up of 80c51 in order
to achieve the low power saving mode. The CPU state is frozen along with the status of all SFRs,
internal RAM contents are maintained, as are the device output pin values, but the contents of
Display memory are lost. Since the output values on RGB and VDS are maintained the Display
output must be disabled before entering this mode.

There are three methods available to recover from Idle:
* Assertion of any enabled interrupt will cause the IDL bit to be cleared by hardware, thus
terminating Idle mode. The interrupt is serviced, and following the instruction RETI, the next
instruction to be executed will be the one after the instruction that put the device into Idle mode.
* A second method of exiting Idle is via an Interrupt generated by the SAD DC Compare circuit.
When TCG  -Controller is configured in this mode, detection of an analogue threshold at the input
to the SAD may be used to trigger wake-up of the device i.e. TV Front Panel Key-press. As above,
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the interrupt is serviced, and following the instruction RETI, the next instruction to be executed will
be the one following the

instruction that put the device into Idle.

* The third method of terminating idle mode is with a power on reset. Reset defines all SFRs and
Display memory to a pre-defined state, but maintains all other RAM values. Code execution

commences with the program counter set to “0000”.

1.6.2.3 Power down mode

In Power Down mode the XTAL oscillator is running still. The contents of all SFRs and Data
memory are maintained, however, the contents of the Display memory are lost. The port pins
maintain the values defined by their associated SFRs. Since the output values on RGB and VDS are
maintained the Display output must be made inactive before entering Power Down mode.

The power down mode is activated by setting the PD bit in the PCON register. It is advised to
disable the WatchDog timer prior to entering Power down. Recovery from Power-Down takes
several milli-seconds as the oscillator must be given time to stabilize.

There are three methods of exiting power down:

* The first method to wake up from Power-Down is to use one of these two external interrupts: EX0
and EX1. The interrupt EX2 cannot be used to wake up the system. Since the clock is stopped, these
external interrupts needs to be set level sensitive before entering Power-Down. The interrupt is
serviced, and following the instruction RETI, the next instruction to be executed will be the one
after the instruction that put the device into Power-Down mode.

* A second method to exit Power-Down is via an interrupt triggered by the SAD DC comparator.
This can be used e.g. to trigger a wake-up of the device by TV Front Panel key-press. As above, the
interrupt is serviced, and following the instruction RET]I, the next instruction to be executed will be
the one following the instruction that put the device into Power-Down

* The third method of terminating the Power-Down mode is with a Power On reset. Reset defines all
SFRs and Display memory, but maintains all other RAM values. Code execution commences with

the Program Counter set to “0000”.

1.6.2.4 General recommendations

In power saving application modes where all three external interrupts are required the Idle
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mode must be used. The difference between the Power Down mode and the Idle mode in terms of
power is quite small since they only differ in the amount of peripherals kept operational. The
purpose of these peripherals is to provide the interrupt request signals to wake up the micro

controller.

1.7 Display Engine

The display section reads the contents of the Display memory and interprets the
control/character codes. From this information and other global settings, the display produces the
required RGB signals and Video/Data (Fast Blanking) signal for a TV signal processing device.

The display is synchronized to the TV signal processing device by way of Horizontal and

Vertical sync signals generated in UOCIII. From these signals the display timing is derived.

Display Block Diagram
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1.8 Functional Description Video Processor

1.8.1 Vision IF amplifier

The vision IF amplifier can demodulate signals with positive and negative modulation. The
PLL demodulator is completely alignment-free.
The VCO of the PLL circuit is internal and the frequency is fixed to the required value by using

the clock frequency of the TCG m-Controller as a reference. The setting of the various frequencies
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(e.g. 38, 38.9, 45.75 and 58.75 MHz) can be made via the control bits [IFA-IFC in subaddress 2FH.
Because of the internal VCO the IF circuit has a high immunity to EMC interferences.

The output of the AFC detector can be read from output byte 04H and has a resolution of 7 bits
(25 kHz per step). By means of this information a fast tuning algorithm can be designed.

The IC contains a group delay correction circuit which can be switched between the BG and a
uncompensated group delay response characteristic. This has the advantage that in multi-standard
receivers no compromise has to be made for the choice of the SAWfilter. This group delay
correction is realised for the demodulated CVBS output signal. The IC contains in addition a sound

trap circuit with a switchable centre frequency.

1.8.2 Digital Broadcast reception

Apart from processing analogue TV signals, the IF circuit can also preprocess digital TV
signals before they are sent to a digital signal processor. These signals have to be supplied to the
sound IF inputs. In this mode the IF reference frequency is fixed at 43.008 or 49.152 MHz. It is also
possible to supply an external reference signal to demodulator. The demodulator multiplies the
incoming signal with the fixed oscillator frequency. The mixed down signal is low pass filtered to
obtain a I-signal. The “Stereo” and “AV Stereo” versions have a differential output, however, it is
possible to use a single-ended output. The various output signal conditions can be set by means of
the IFO2-IFOO bits in subaddress 31H (see also Table 128). The “Mono” versions have a
single-ended output.

The AGC has two modes of operation: the internal mode in which the IC sets the gain with its
own reference and an external mode in which the gain can be controlled with an external circuit. In

the second case the SIFAGC pin is used as an input to control the IF gain with an external circuit.

1.8.3 QSS Sound circuit

The sound IF amplifier is similar to the vision IF amplifier and has an external AGC
decoupling capacitor.
The single reference QSS mixer is realised by a multiplier. In this multiplier the SIF signal is

converted to the intercarrier frequency by mixing it with the regenerated picture carrier from the
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VCO. The mixer output signal is supplied to the output via a high-pass filter for attenuation of the
residual video signals. With this system a high performance hi-fi stereo sound processing can be
achieved.

The AM sound demodulator is realised by a multiplier. The modulated sound IF signal is
multiplied in phase with the limited SIF signal. The demodulator output signal is supplied to the
output via a low-pass filter for attenuation of the carrier harmonics.

Switching between the QSS output and AM output is made by means of the AM bit in
subaddress 33H.

1.8.4 FM demodulator

The FM demodulator is realised as narrow-band PLL with internal loop filter, which provides
the necessary selectivity without using an external band-pass filter. To obtain a good selectivity a
linear phase detector and a constant input signal amplitude are required. For this reason the
intercarrier signal is internally supplied to the demodulator via a gain controlled amplifier and AGC
circuit. To improve the selectivity an internal bandpass filter is connected in front of the PLL circuit.

The nominal frequency of the demodulator is tuned to the required frequency (4.5/5.5/6.0/6.5
MHz) by means of a calibration circuit which uses the clock frequency of the TCG11 m-Controller
as a reference. It is also possible to frequencies of 4.72 and 5.74 MHz so that a second sound
channel can be demodulated. In the latter application an external bandpass filter has to be applied to
obtain sufficient selectivity (the sound input can be activated by means of the setting of
CMB2-CMBO bits in subaddress 4AH). The setting to the wanted frequency is realised by means of
the control bits FMA, FMB and FMC in the control bit 33H.

From the output status bytes it can be read whether the PLL frequency is inside or outside the
window and whether the PLL is in lock or not. With this information it is possible to make an
automatic search system for the incoming sound frequency. This can be realized by means of a
software loop which switches the demodulator to the various frequencies and then select the
frequency on which a lock condition has been found.

The amplitude deemphasis output signal changed with 6 dB by means of the AGN bit. In this
way output signal differences between the 4.5 MHz standard (frequency deviation +25 kHz) and the

other standards (frequency deviation +50 kHz) can be compensated.
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1.8.5FM radio mode

The internal FM demodulator can also be used for the demodulation of FM radio signals. This
mode is activated by the FMR bit (subaddress 34H). Depending on the UOCIII version, the mono
demodulator as well as the stereo demodulator can be used for FM radio. Both demodulators can
also be used simultaneously, so switching between the demodulators is an option and RDS
demodulation can also be carried out.

There are two FM-radio options, depending on the tuner. The first one uses an optimized tuner
with 10.7 MHz output. The tuner output signal can be filtered and applied to the SSIF input. The
SSIF frequency of the mono demodulator can be set by the FMD bit. In case of using the stereo
demodulator one have to set the ‘STDSEL’ register. The second option is the FM radio eco(nomy)
using a normal multistandard tuner + an extra Radio I.F. SAW filter. In this case the L.F.
demodulator has to be set to one of the fixed frequencies (43.008 MHz or 49.152 MHz) by the [FA
-IFE bits in subaddress 31H. The LF. centre frequency depends on the I.LF. downmix frequency and
the FM demodulator settings. The bandwidth of the RIF filter should be between 200 and 300 KHz
for proper channel selectivity. A common QSS sound SAW filter with 800 KHz bandwidth is too
wide. In the FM radio eco mode the SSIF output signal can be supplied to the output pins (FMRO)
for external filtering by setting the IFO2- IFOO bits in subaddress 31H.

The SS IF bit can be either pin 33 or pin 53 (pins 96 or 76 respectively for the “face down”
version). The selection is made by means of the CMB2-CMBO0, SSIFS and SSIFM bits.

1.8.6 CVBSand Y/C input signal selection

The ICs have 3 inputs for external CVBS signals. All CVBS inputs can be used as Y input for
the insertion of Y/C signals. However, the CVBS(Y)2 input has to be combined with the C3 input. It
is possible to add and extra CVBS(Y/C) input via the pins which are intended to be used for YUV
interface (or RGB/YPBPR input). The selection of this additional CVBS(Y/C) input is made via the
YC bit. The CVBS selector has one independently switchable output. The switch configuration is
given in Figure 72. The choice of the various modes can be made via the INA-IND bits in

subaddress 38H.
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The function of the IFVO/SVO/CVBS6 pin is determined by the SVO1/SVOO0 bits. When used
as output a selection can be made between the IF video output signal or the selected CVBS signal
(monitor out). This pin can also be used as additional CVBS input. In the input selector this signal is
indicated as CVBS/Y-6 (see Figure 72). The CVBS/Y-6 input has to be combined with the C4 input.
The selection of the CVBS/Y-6 signal is valid only at the SVO1/SVOO setting 1/0.

It is possible to use the group delay and sound trap circuit for the CVBS2 signal (via the CV2
bit).

For the CVBS(Y/C) inputs the circuit can detect whether a CVBS or Y/C signal is present on
the input. The result can be read from the status register (YCD bit in subaddress 03H) and this
information can be used to put the input switch in the right position (by means of the INA-IND bits
in subaddress 38H). The Y/C detector is only active for the CVBS(Y)3/C3, CVBS(Y)4/C4 and
CVBS(Y)x/Cx inputs. It is not active for the CVBS(Y)2/C3 and CVBS(Y)6/C4 inputs.

The video ident circuit can be connected to all video input signals. This ident circuit is
independent of the synchronisation and can be used to switch the time-constant of the horizontal
PLL depending on the presence of a video signal (via the VID bit). In this way a very stable OSD
can be realised. The result of the video ident circuit can be read from the output bit SID (subaddress

00).
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Fig 72. CVBS switch

1.8.7 Synchronisation cir cuit

The IC contains separator circuits for the horizontal and vertical sync pulses. To obtain an
accurate timing of the displayed picture the input signal of the sync separator is not derived from the
various CVBS/Y or RGB/YPBPR inputs but from the YOUT pin. For this reason the YOUT pin
must be capacitively coupled to the YSYNC pin. The delay between the various inputs and the
YOUT signal can have rather large differences (e.g. comb filter active or not). By choosing the
YOUT signal as input signal for the sync separator these delays have no effect on the picture
position. Only for RGB signals without sync on green the input of the sync separator has to be
connected to one of the CVBS inputs. This selection is made by means of the SYS bit.

The horizontal drive signal is obtained from an internal VCO which is running at a frequency
of 25 MHz. This oscillator is stabilised to this frequency by using the clock signal coming from the
reference oscillator of the TCG m-Controller.

To obtain a stable On-Screen-Display (OSD) under all conditions it is important that the first
control loop is switched off or set to low gain when no signal is available at the input. The input
signal condition is detected by the video identification circuit. The video identification circuit can

automatically switch first control loop to a low gain when no input signal is available. This mode is
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obtained when the VID bit is set to “0”. When the VID bit is “1” the mode of the first control loop
can be switched by means of the FOA/FOB or POC bits.

For a good performance during normal TV reception (display of the front-end signal) various
connections are active between the vision IF amplifier and the synchronization circuit (e.g. gating
pulses for the AGC detector and noise gating of the sync separator). These connections are not
allowed when external video signals are displayed. The switching of these connections can be
coupled to the input signal selection bits (INA-IND). This mode is obtained when the VDXEN bit is
“0”. Due to the input signal selector configuration it is possible that the internal CVBS signal is
available on one of the other CVBS inputs. In this condition the connections between the vision IF
amplifier and the synchronisation circuit can be switched on and off by means of the VDX bit. The
VDXEN bit must be set to “1” for this mode.

The vertical synchronisation is realised by means of a divider circuit.

1.8.8 Horizontal and vertical drive

The horizontal drive is switched on and off via the soft start/stop procedure. The soft start
function is realised by means of variation of the TON of the horizontal drive pulses. During the
soft-stop period the horizontal output frequency is doubled resulting in a reduction of the EHT so
that the picture tube capacitance can easily be discharged. In addition the horizontal drive circuit has
a ‘low-power start-up’ function.

The vertical ramp generator needs an external resistor and capacitor. For the vertical drive a
differential output current is available. The outputs must be DC coupled to the vertical output stage.

The IC has the following geometry control functions:

* Vertical amplitude

* Vertical slope

* S-correction

* Vertical shift

* Vertical zoom

* Vertical scroll

* Vertical linearity correction. When required the linearity setting for the upper and lower part of the

screen can have a different setting.
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* Horizontal shift

* EW width

* EW parabola width

* EW upper and lower corner parabola correction
* EW trapezium correction

* Horizontal parallelogram and bow correction.

When the vertical amplitude is compressed (zoom factor <1) it is still possible to display the
black current measuring lines in the overscan. This function is activated by means of the bit OSVE
in subaddress 40H.

The vertical guard input is combined with an I/O function. The following functions can be
realised with this pin:

* Just vertical guard input.

* Combination of vertical guard and LED drive output. In this condition the output is high-ohmic
during the vertical retrace (1 ms) so that the vertical guard pulse can be detected.

* Single ended output switch

* Input port

The functionality of this pin is controlled by the VGM1/0 and LED bits.

When the East-West geometry function is not required (e.g. for 90° picture tubes) the EW
output pin can be used for the connection of the AVL capacitor. This function is chosen by means of
the AVLE bit.

The UOCIII devices can also be used as input processor for 100 Hz or LCD TV receivers. In
that case the deflection drive signals are not required. For these applications, H/V timing signal can
be obtained from the H-drive and VDRB output pins. The polarity of these pulses is negative. For
the H-output a pull-up resistor is required. The sandcastle signal will be available on the FBISO pin.
This mode is activated by means of the LCD bit (subaddress 4AH). A change of the LCD bit is
possible only in the stand-by mode (STB = 0).

1.8.9 Chroma, luminance and featur e processing

Some versions contain a 4H/2H (2D) adaptive PAL/NTSC comb filter. The comb filter is

automatically activated when standard CVBS signals are received. A signal is considered as
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“standard signal” when a PAL or NTSC signal is identified and when the vertical divider is in the
modes ‘standard narrow window’ or ‘standard TV norm’.For non-standard signals and for SECAM
signals the comb filter is bypassed and the signal is filtered by means of bandpass and trap filters.

The chroma band-pass and trap circuits (including the SECAM cloche filter) are realized by
means of internal filters and are tuned to the right frequency by comparing the tuning frequency
with the reference frequency of the colour decoder.

The circuit contains the following picture improvement features:
* Peaking control circuit. The peaking function can be activated for all incoming CVBS, Y/C and
RGB/YPBPR signals. Various parameters of the peaking circuit can be adapted by means of the
12C-bus. The main parameters are:
— Peaking centre frequency (via the PF1/PF0 bits in subaddress 19H).
— Ratio of positive and negative peaks (via the RPO1/RPOO bits in subaddress 47H). The peaks in
the direction “white” are the positive peaks.
— Ratio of pre- and aftershoots (via the RPA1/RPAO bits in subaddress 47H).
* Video dependent coring in the peaking circuit. The coring can be activated only in the low-light
parts of the screen. This effectively reduces noise while having maximum peaking in the bright parts
of the picture.
* Black stretch. This function corrects the black level for incoming signals which have a difference
between the black level and the blanking level. The amount of stretching (A-A in Fig. 105) and the
minimum required back ground to activate the stretching can be set by means of the 12C-bus
(BSD/AAS in subaddress 45H).
* Gamma control. When this function is active the transfer characteristic of the luminance amplifier
is made non-linear. The control curve can be adapted by means of 12C-bus settings (see Fig. 107). It
is possible to make the gamma control function dependent on the picture content (Average Picture
Level, APL). The effect is illustrated in Fig. 108. Previously this function was mentioned under the
name “white stretch function”.
* Blue-stretch. This circuit is intended to shift colour near ‘white’ with sufficient contrast values
towards more blue to obtain a brighter impression of the picture.
* Dynamic skin tone (flesh) control. This function is realised in the YUV domain by detecting the
colours near to the skin tone.

* Scan-Velocity modulation output. Also the SVM function can be activated for all incoming CVBS,
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Y/C and RGB/YPBPR signals. The delay between the RGB output signals and the SVM output
signal can be adjusted (by means of the SVM2-SVMO bits in subaddress 48H) so that an optimum
picture performance can be obtained. Furthermore a coring function can be activated. It is possible
to generate Scan Velocity Modulation drive signals during the display of ‘full screen’ teletext (not in
mixed mode). Another feature is that the SVM output signal can be made dependent on the
horizontal position on the screen (parabola on the SVM output).

The effect of the various features can de demonstrated by means of the ‘split-screen” mode.
When the TV receiver is switched to this mode the features are switched on in the left half of the
picture and switched off in the right half of the picture or vice versa. It is possible to add a signal
blanking in the middle of the screen. The features that are switched on and off are: peaking, scan
velocity modulation, black stretch, gamma control, DC transfer ratio, blue stretch, dynamic skin

tone control, tint on U/V and soft clipping.

1.8.10 Colour decoder

The ICs decode PAL, NTSC and SECAM signals. The PAL/NTSC decoder does not need
external reference crystals but has an internal clock generator which is stabilised to the required
frequency by using the clock signal from the reference oscillator of the TCG m-Controller.

Under bad-signal conditions (e.g. VCR-playback in feature mode), it may occur that the colour
killer is activated although the colour PLL is still in lock. When this killing action is not wanted it is
possible to overrule the colour killer by forcing the colour decoder to the required standard and to
activate the FCO-bit (Forced Colour On) in subaddress 3CH. The sensitivity of the colour decoder
for PAL and NTSC can be increased by means of the setting of the CHSE1/CHSEQO bits in
subaddress 3CH.

The Automatic Colour Limiting (ACL) circuit (switchable via the ACL bit in subaddress 3BH)
prevents that oversaturation occurs when signals with a high chroma-to-burst ratio are received. The
ACL circuit is designed such that it only reduces the chroma signal and not the burst signal. This has
the advantage that the colour sensitivity is not affected by this function.

The SECAM decoder contains an auto-calibrating PLL demodulator which has two references,
viz: the divided reference frequency (obtained from the m-Controller) which is used to tune the PLL

to the desired free-running frequency and the bandgap reference to obtain the correct absolute value
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of the output signal. The VCO of the PLL is calibrated during each vertical blanking period, when
the IC is in search or SECAM mode. The frequency offset of the B-Y demodulator can be reduced
by means of the SBO1/SBOO bits in subaddress 3CH.

The base-band delay line is integrated. In devices without CVBS comb filter this delay line is
also active during NTSC to obtain a good suppression of cross colour effects. The demodulated
colour difference signals are internally supplied to the delay line. The baseband comb filter can be
switched off by means of the BPS bit (subaddress 3CH).

The subcarrier output is combined with a 3-level output switch (0 V, 2.1 V and 4.5 V). The
output level and the availability of the subcarrier signal is controlled by the CMB2-CMBO bits.

1.8.11 RGB output circuit

In the RGB control circuit the signal is controlled on contrast, brightness and saturation. The IC
has a YUV interface so that additional picture improvement ICs can be applied. To compensate
signal delays in the external YUV path the clamp pulse in the control circuit can be shifted by means
of the CLD bit in subaddress 44H. When the YUV interface is not required some of the pins can be
used for the insertion of RGB/YPBPR signals or as additional CVBS(Y)/C input. When the YUV
interface is not used one of the pins (VOUT) is transferred to general purpose output switch (SWO1).
The IC has also a YUV interface to the digital die. Via this loop digital features like “double
window” are added.

A tint control is available for the base-band U/V signals. For this reason this tint control can be
activated for all colour standards. The signals for OSD and text are internally supplied to the control
circuit. The output signal has an amplitude of about 1.2 V black-to-white at nominal input signals
and nominal settings of the various controls.

To obtain an accurate biasing of the picture tube the ‘Continuous Cathode Calibration’ system
has been included in these ICs. The system is slightly adapted compared with the previous circuits.
In the new configuration the cut-off level of the picture tube is controlled with a continuous loop
whereas the correction of the amplitude of the output signals is realised by means of a digital loop.
As a consequence the current measurement can be controlled from the m-Processor. The value of
the “high current” in the CCC loop can be chosen via the SLGO0 and SLG1 bits (subaddresses 42H
and 46H). The gain control in the 3 RGB channels is realised by means of 7-bit DACs. The total
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gain control range is £6 dB. The change in amplitude at the cathodes of the picture tube for one LSB
is about 1.1 VP-P. The setting of the control DAC is determined by the following registers:

* The white point setting of the R, G and B channel in subaddress 20H to 22H. This register has a
resolution of 6 bits and the control range in output signal amplitude is £3 dB.

* The cathode drive setting (CL3-CLO in subaddress 42H). This setting is valid for all channels, the
resolution is 4 bits and the control range is +3 dB.

* The gain setting of the R, G and B channel. During switch on this register is loaded with the preset
gain setting of subaddress 23H to 25H and when necessary it will be adapted by the CCC control
loop. These registers have a resolution of 7 bits.

The setting of the gain registers of the 3 channels can be stored during switch off and can be
loaded again during switch-on so that the drive conditions are maintained.

When required the operation of the CCC system can be changed into a one-point black current
system. The switching between the 2 possibilities is realised by means of the EGL bit (EGL = 0) in
subaddress 42H. When used as one-point control loop the system will control the black level of the
RGB output signals to the ‘low’ reference current and not on the cut off point of the cathode. In this
way spreads in the picture tube characteristics will not be taken into account. In this condition the
settings of the “white point control registers” (subaddress 20H - 22H) and the “cathode drive level
bits” (CL3 - CLO in subaddress 42H) are added to the settings of the RGB preset gain registers
(subaddress 23H - 25H).

A black level off-set can be made with respect to the level which is generated by the black
current stabilization system. In this way different colour temperatures can be obtained for the bright
and the dark part of the picture. The black level control is active on the Red and the Green output
signal. It is also possible to control the black level of the Blue and the Green output signal (OFB bit
=1).

In the Vg2 adjustment mode (AVG = 1) the black current stabilization system checks the
output level of the 3 channels and indicates whether the black level of the highest output is in a
certain window (WBC-bit) or below or above this window (HBC-bit). This indication can be read
from the status byte 01 and can be used for automatic adjustment of the Vg2 voltage during the
production of the TV receiver. During this test the vertical scan remains active so that the indication
of the 2 bits can be made visible on the TV screen.

The control circuit contains a beam current limiting circuit and a peak white limiting circuit.
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The control is realised by means of a reduction of the contrast and brightness control settings. The
way of control (first contrast and then brightness or contrast and brightness in parallel) can be
chosen by means of the CBS bit (subaddress 44H). The peak white level is adjustable via the
12C-bus.

To prevent that the peak white limiting circuit reacts on the high frequency content of the video
signal a low-pass filter is inserted in front of the peak detector. The circuit also contains a
soft-clipper which prevents that the high frequency peaks in the output signal become too high. The
difference between the peak white limiting level and the soft clipping level is adjustable via the
12C-bus in a few steps.

During switch-off of the TV receiver a fixed beam current is generated by the black current
control circuit. This current ensures that the picture tube capacitance is discharged. During the
switch-off period the vertical deflection can be placed in an overscan position so that the discharge
is not visible on the screen.

A wide blanking pulse can be activated in the RGB outputs by means of the HBL bit in
subaddress 43H. The timing of this blanking can be adjusted by means of the WBF/R bits in
subaddress 26H. In the LCD mode (AKB =1 and LCD = 1) the wide blanking can also be activated.

1.9 Functional Description Sound Processor

The TV Sound Processor is a digital TV sound processor for analog multi-channel sound
systems in TV sets. It is based on a 24 bit DSP and designed to support several applications.

A new easy-to-use control concept was implemented for easiest configuration programming of
the very complex functionality of the TV Sound Processor. Pre-defined setups are available for all
implemented sound processing modes. A loudspeaker switching concept allows it to adapt the
pre-defined setups to the specific loudspeaker application.The built-in intelligence for pre-defined
standards and Auto Standard Detection (ASD) allows an easy setup of the demodulator and decoder
part.

The control concept for the audio processor is based on the following new features:

* Pre-defined setups for the sound processing modes like Dolby® Pro Logic® and Virtual Dolby®
Surround (422, 423)
* Flexible configuration of audio outputs to the loudspeaker configuration with an additional output

crossbar.
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¢ Master volume function

new features:

The control concept for the demodulator and decoder (DEMDEC) is based on the following

 Easy demodulator setup for all implemented standards with Demodulator and Decoder Easy

Programming (DDEP) for a pre-selected standard or combined with Auto Standard Detection (ASD)

for automatic detection of a transmitted standard

* Automatic decoder configuration and signal routing depending on the selected or detected standard

* FM overmodulation adaptation option to avoid clipping and distortion.
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<8 & a8 ﬁﬁg":-ﬁ'ﬂ":\-ﬁ'ﬂ

W

2. SWITCH POWER IC (N901)

11 This maximum vaiushias an absalule magmum of 5.5 V Indepencent of Ypp.

2] Al pins are profeci=d agains: 50 by means of internal clamping diodes
[3] Human Scdy Mods! (HEM]: R = 1. 512, C = 100 pF
] Mactine Modsl (WA R = 10 0; C = 200 BF

2.1 STR-W6753

This IC is used in TV Model 1402/2108/21F08/21SL39.

2.1.1 Block Diagram
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<

oLP

;
¥

4
Vec
...... ) R D
* Protection i —{1
1 b RETQE latch ! )
lconst R
Burst 4 Q E:I
Start [ S —S 1 o
Stop : 1
Burst 3
D » 7 :; S/IGND
& '
Y B \8
|_ > ﬁ FB
R
5 Q +
1 | osc ] R OCP L g
I | MaxON BSD _~ ;
A A t
Y

H

-

{ Bottom Selector ;
[
Soft Start _

e

2.1.2 Functions of each terminal

Wi TS | IRFELE B & RE
Terminal No. | Symbols Descriptions Functions
] D FiA T MOSFET Fl
Drain terminal MOSFET drain
3 S/GND V=TT o FiRF MOSFET Y—ARUGY S5 F
Source /Ground terminal MOSFET Source / Ground
5 - BRT B R
Power supply terminal Input of power supply for control circuit
YRR — b BRI PRI T ﬁﬁﬁﬁﬂjﬁmtﬁn#‘;ﬁ;}\wzﬁh - Eh{E
5 SS/OLP Delay at Overload/Soft Start : % :
set up Terminal Overload Prutecn-:_:-n and Soft Start Operation
Time set up
i =1
T T TIEHIAEE B A /MRS iR
6 FB Feedback terminal Constant Voltage Control Signal Input,
Burst(intermittent) mode Oscillation Control
IBEFECREA D R b AR | BERRIESA N b ARHIES AN
7 OCP/BD Overcurrent Protection Input Overcurrent Detection Signal Input
/Bottom Detection Terminal /Bottom Detection Signal Input
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2.1.3 Example Application Circuit

L L) ]

LMLy :
"

L [FEH o ¥ gﬂ

EmAmp: SANKEN 5E Series
S1:SANKEN Limear Regulaior [C

2.2 FSCQ1265RT (N901)
This IC is used in TV Model 29F08.
2.2.1 Internal Block Diagram
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Ve Dirain
31

— Soft s

b (Juasi-resonant
(QR) switching  |=— 1=
Threshold comtraller
mE Y

i
I-'|

're Vref
¥ I?Il
-—

tart

LEVILAV - Normal QR i od

30V/LEV - Extended QR s

v

Burst mode Auzxiliary

Controller YVref Main bias
Normal operation Burst Switching . l

Normal
Ve pperation Internal
= biasz

R

il

[>
Vec good —D}D— E ©

—2]cxp

2.2.2 Pin Definitions

Pin Number Pin Name Pin Function Description
1 Drain High voltage power SenseFET drain connection.
2 GND This pin is the control ground and the SenseFET source.
3 Vee This pin is the positive supply input. This pin provides internal operating
) current for both start-up and steady-state operation.
This pin is internally connected to the inverting input of the PWM comparator.
The collector of an opto-coupler is typically tied to this pin. For stable
4 Vit operation, a capacitor should be placed between this pin and GND. If the
voltage of this pin reaches 7.5V, the over load protection triggers resulting in
shutdown of the FPS.
This pin is internally connected to the sync detect comparator for guasi
5 S resonant switching. In normal quasi-resonant operation, the threshold of the
A sync comparator is 4.6Y/2.6Y. Meanwhile, the sync threshold is changed to
3.0%M BV in extended quasi-resonant operation.

2.2.3 Pin Configuration
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TO-220F-5L

5.8ync
4.Vib

O ] 3Veco
1 2.GMND

1.Drain

2.2.4 Absolute Maximum Ratings

Parameter Symbol Value Unit
Drain-Source (GND) Voltage (1) VDss 650 W
Drain-Gate Voltage (Re==1MQ) VDGR 650 A
Gate-Source (GMND) Voltage Ves +30 v
Drain Current Pulsed 2! o 36 Apc
Single Pulsed Avalanche Energy (3 Exs 9R0 m.J
Continuous Drain Current (Tc = 25°C) I 53 Apc
Continuous Drain Current (Tc=100"C) ] 34 Apc
Supply Yoltage Ve 20 v
Vayne 031013V v
Analog Input Yoltage Range oy 03B Vo v
Total Power Dissipation Po 50 W
Operating Junction Temperature Ty +150 G
Operating Ambient Temperature Ta -25 to +85 °C
Storage Temperature Range TsTe -55 to +150 °C
Thermal Resistance Rthjc 25 C/w

Motes:

1. Tj=25°C to 150°C

2. Repetitive rating: Pulse width limited by maximum junction temperature
3. L=21mH, Voo = 50V, R = 2502, starting Tj = 25°C

3. VERTICAL DEFLECTION BOOSTER (N401)
3.1 STV9302B (used in TV Model 1402/2108/21F08)

3.1.1 Main Features

m Power Amplifier

m Flyback Generator

m Output Current up to 2 App

m Thermal Protection
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3.1.2 Description
The STV9302B is a vertical deflection booster designed for TV (50-60 Hz) applications.
This device, supplied with up to 35 V, provides up to 2 App output current to drive the
vertical deflection yoke.
The internal flyback generator delivers flyback voltages up to 70 V.

3.1.3 Pin Configuration

HEPTAWATT
(EPIastic Packaqge
ORDER CODE: STV9302B

- Input (Non Inverting)
Output Stage Supply
Output

- Ground Or Negative Supply

- Flyback Generator
Supply Voltage
Input {Inverting)

== P W o~

Tak connected
to pin 4

3.1.4 Internal Block Diagram

46

PDF created with FinePrint pdfFactory trial version http://www.fineprint.com



http://www.fineprint.com

SERVICE MANUAL

Output Stage Flyback  Supply
Supply Generator Voltage
6 3 2
Flyback
3 Generator
Non-Inverting | -
Input T I
Power
Amplifier
Inverting ]
Input Thermal
Protection
STV9302B 3
Ground or Negative Supply

3.1.5 Absolute Maximum Ratings
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Symbol Farametar | Value | Unit
Veltage
Vg Supply Valtags (pin 2) - Note 1 ard Note 2 40 v
Ve, Vi Flyback Peak Voltages - Mote 2 70
Wy Viltage at Pin 3 - Mote 2, Nabe 3 and Note & D4 ta{Vg+ 3)
Vi, Vs Arrgdifier |nput Voltage - Mok 2, Mok & and Note 7 -0 o (Vg + 2) or+40 v
Current
Ig i) Cutput Peak Current at f = 50 b2 85 Hz, t=10 ps - Note 4 5 A
Igiz) Cutput Peak Current non-rpsttive - Mots 5 2 A
I3 sk Sink Current, t< 1 ms - Mots 3 1.5 A
I3 source Sourze Currant, t =1 ms 1.5 A
I Flyback pulse current at f = 50 to 65 Hz, t 210 ps - Mote 4 +5 A
ESD Susceptibility
E&Dn Human body medel (100 pF dischanged through 1.5 kih 2 kY
E&Dz El4) Stardard (200 pF discharged through o £ 300 v
Temperature
T, Skrage Tempsrabure -4 b 150 =G
T Junction Tempsrature +150 G

Mote:1. Usually the fiyback voltage is slightly more than 2 x Vo Thiz must be taken into consideration when
setting Vs

Varsus pind

V.3 is highar than Vs during the first half of the fiyback puisa.

Such rapatitive oulput paak currants are usually obsarved just befora and aker the fiyback pulsa.

Thiz non-rapatitive owput paak cumant can ba obsarved or example, during the Switch-On/Switch-
Off phases. This paak current is acceptable proviging the S0A is respectad (Figure 8 and Figure ).

Al pins have a reverse diode fowards pin 4, these diodas should navar be forward-biased.
Inpit voltages must not axcaed the lowar value of aither Ve + 2 or 40 volts.

LS TP SU L

= ™

3.1.6 Electrical Characteristics

48

PDF created with FinePrint pdfFactory trial version http://www.fineprint.com



http://www.fineprint.com

SERVICE MANUAL

Vg = 32 V] Tapp = 25°C, unless otherwise specifiad)

Symbol Paramsater | Tast Conditlons | Min. | Tvp. | . | unit | Fig.
Supply
Vg Cperating Supply Voltags Range (Va-Vy) Maote 5 Rl a5 v
[ Fin = Cuiescent Gumrent lag=a,lz=0 5 20 ma 1
Iz Fin & Cuiescent Gument la=0, 5=, Vg =25y a 19 50 mA 1
Input
I4 Input Bias Curent Wi=1Y¥ V=22V -06 | 1.5 pA 1
[ Input Bias Current V,=22¥W V=1V -08 | A5 | pA
ViR Cperating Input Voltage Range a Vg-2|
Vio Crffsst Voltage 2 m
AWpfdt | Ciffsst Drift versus Tempsraturs 10 PG
Qutput
Iy Cpermating Peak Outpot Current f= 80t ByHz +1 A
Ve Cutput Saturation Voltage to pin 4 =14 1 1.7 v g
Ve Cutput Saturation Voltages o pin & lb=-14 1.8 23 v 2
Miscellanecus
G Volege Gain B dB
Vpze | Dicde Forward Voltage Between pirs 5-6 lz=1A 1.4 2 v
Vpee | Dicde Forward Voltage betwesan pirs 3-2 lz=14A 1.5 2 v
Vagy | Saturation Valtags on pin 2 lz=20mA 04 1 v 3
Vamy | Saturation Voltage to pin 2 (2nd part of fiyback) |la=-1 4 24 v

& fnnormal applications, the peak flvback voltage is sfightly greatar than 2x (Vs - V)l Themfora (Vs
- Vol = 35 Vis not afowad without special oircuitry

3.1.7 DC-coupled Application

The yoke can be coupled either in AC or DC. IN our TV, it is DC-coupled application.

When DC coupled , the display vertical position can be adjusted with input bias. On the other
hand, 2 supply sources (VS and -VEE) are required.

49

PDF created with FinePrint pdfFactory trial version http://www.fineprint.com



http://www.fineprint.com

SERVICE MANUAL

é. i 2 +Vs Output
470pF 01pF T Cg (47 to 100pF) Vaoltage
T T +—] L |
Y 3 By ] T
L il L—IFI}rb sl Output
Vref Generator Current
g Power =
e Amplifigr 1 N
Vertical Position \I—’
Adjustment ﬂ_ !
= 1\) ! 5
o——F+—+—TJ1 4
; Thermal
Vi R3 L Safety rI—
vm ff_.f' ||I / II'., ’—LI

4
Ve
O
470pF 0.1uF

-l R

A1
Ly _ Ly

Hd
EGLLS{“ {EU_LIS

(") recommended:

For calculations, treat the IC as an op-amp, where the feedback loop maintains V1 = V7.

3.1.7.1 Centering

Display will be centered (null mean current in yoke) when voltage on pin 7 is (R4 is negligible):

v YmtVm (R |
7 2 -.HE + RB.-
3.1.7.2 Peak Current
50
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| =':1"'r|"."|_1"'rm:'x Ry
P 2 H‘I}:HB

Example: for V. =2V, Vy=5Vandlp=1A
Choose H, in the1 Qrange, for instance By=1 Q

. R 2| R
From equation of peak current:  _2 _ P T_2

Ry ™ VM-V 3
Then choose Rs or Ba. For instance, if Hy = 10 ke then Bz =15 ki
Finally, the bias voltage on pin 7 should be:
~ Vit Vim y

7= 5 " —Ex—T-:1.41'|l"

v . 2Tas

1+

II|II
ra ol

3.1.7.3 Ripple Rgjection

When both ramp signal and bias are provided by the same driver IC, you can gain natural
rejection of any ripple caused by a voltage drop in the ground, if you manage to apply the same
fraction of ripple voltage to both booster inputs. For that purpose, arrange an intermediate point in
the bias resistor bridge, such that (R8 / R7) = (R3 / R2), and connect the bias filtering capacitor
between the intermediate point and the local driver ground. Of course, R7 should be connected to

the booster reference point, which is the ground side of R1.

[6 | [3] [2]
- L Fiyback
Generator
— Reference Power s
Violtage Amplifigr # 5
= Ve
i
i
i i :
= Thermal -
Rd  ‘Yoke
1 Safety | = Ly
E lr—l
-
[J Famp T+
Signal Rg .
Ao
O Ik
g'}gﬁ.ﬁd ] Source of Ripple

3.2STV8172A (used in TV Model 29F08) and STV9325 (used in TV Model 21SL 39)
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STV8172A and STV9325 are the same as STV9302B, they are pin to pin compatible. They are
different from the output current only. STV9302B can output current up to 2Ap-p, STV9325 can
output current up to 2.5Ap-p, but STV8172A can output current up to 3Ap-p.

4. AUDIO POWER AMPLIFIER (N202)
4.1 TDA2615 (used in TV Model 1402/2108/21F08/21SL 39)
TDA2615 is a2 X 6 W hi-fi audio power amplifier.
4.1.1 Features
. Requires very few external components
~No switch-on/switch-off clicks
. Input mute during switch-on and switch-off
. Low offset voltage between output and ground
. Excellent gain balance of both amplifiers
. Hi-fi in accordance with “IEC 268" and “DIN 45500”
. Short-circuit proof and thermal protected
. Mute possibility.
4.1.2 General Description
The TDA2615 is a dual power amplifier in a 9-lead plastic single-in-line (SILOMPF) medium
power package. It has been especially designed for mains fed applications, such as stereo radio and
stereo TV.
4.1.3 Quick Reference Data

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT

Vp supply voltage range 7.5 - 21 W

Po output power V=212V, THD =05% - 6 - W
Gy internal voltage gain - 30 - dB
|G, channel unbalance = 0.2 = dB
o channel separation - 70 - dB
SVRR supply voltage ripple rejection - 60 - dB
Vo noise output voltage e 70 = uy

4.1.4 Block Diagram
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4.1.5 Functional Description

The TDA2615 is a hi-fi stereo amplifier designed for mains fed applications, such as stereo
radio and stereo TV. The circuit is optimally designed for symmetrical power supplies, but is also
well-suited to asymmetrical power supply systems.

An output power of 2 6 W (THD = 0.5%) can be delivered into an 8§  load with a
symmetrical power supply of 12 V. The gain is internally 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 is the input mute circuit. This circuit disconnects the non-inverting inputs
when the supply voltage drops below 6 V, while the amplifier still retains its DC operating
adjustment. The circuit features suppression of unwanted signals at the inputs, during switch-on and
switch-off.

The mute circuit can also be activated via pin 2. When a current of 300 A is present at pin 2,
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the circuit is in the mute condition.

The device is provided with two thermal protection circuits. One circuit measures the average
temperature of the crystal and the other measures the momentary temperature of the power
transistors. 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:

atRL=8 _and VS= 12V, the measured maximum dissipation is 7.8 W.

4.1.6 Pin Configuration

— NV |I U
MUTE E

12V / GND [3]
ouT1 [4]

—Vp [E]| TDA2615

ouT2 [ 6|

“Vp [T]
INV1,2 [8]
—INv2 [ 9]

MLATD2

4.1.7 Pinning
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SYMBOL | PIN DESCRIPTION
—INV1 1 | non-inverting input 1
MUTE 2 | mute input
VoVe/GND 3 | V5 supply voltage or ground
ouT 4 | output 1
Ve 5 | supply voltage (negative)
ouT?2 6 |output 2
+Vp 7 | supply voltage (positive)
INV1, 2 8 [inverting input 1 and 2
—INV2 9 | non-inverting input 2

4.2 TDA2616(Q) (used in TV Model 29F08)

TDA2616(Q) is a2 x 12 W hi-fi audio power amplifiers. The TDA2616 and TDA2616Q are
dual power amplifiers. The TDA2616 is supplied in a 9-lead single-in-line (SIL9) plastic power
package (SOT131), and is pin to pin compatible with TDA2615, while the TDA2616Q is supplied in
a 9-lead SIL-bent-to-DIL plastic power package (SOT157). They have been especially designed for

mains fed applications, such as stereo radio and stereo TV.

5. EEPROM 24C16 (N602)

5.1 Features

» Write Protect Pin for Hardware Data Protection

— Utilizes Different Array Protection Compared to the AT24C16A
* Low-voltage and Standard-voltage Operation
-2.7(VCC=2.7V to 5.5V)

* Internally Organized 2048 x 8 (16K)

« 2-wire Serial Interface

* Schmitt Trigger, Filtered Inputs for Noise Suppression
* Bi-directional Data Transfer Protocol

* 400 kHz (2.7V) Clock Rate for AT24C16A

* 16-byte Page Write Modes

* Partial Page Writes are Allowed
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* Self-timed Write Cycle (10 ms Max)

* High Reliability

— Endurance: One Million Write Cycles

— Data Retention: 100 Years

» Automotive Grade, Extended Temperature and Lead-Free Devices Available

* 8-lead PDIP Packages

5.2 Description

The AT24C16A provides 16384 bits of serial electrically erasable and programmable read only
memory (EEPROM) organized as 2048 words of 8 bits each. In the AT24C16A, the 16K is
internally organized with 128 pages of 16 bytes each. Random word addressing requires an 11-bit
data word address.

The device is optimized for use in many industrial and commercial applications where low
power and low voltage operation are essential. The AT24C16A is available in space saving 8-lead
PDIP package and is accessed via a 2-wire serial interface. In addition, the AT24C16A is available
in 2.7V (2.7V to 5.5V) supply.

5.3 Pin Configurations

Pin Configurations

8-lead PDIF
Fin Name Function -,
AD apgveco

AD - A2 Address Inputs witls + B
SDA Serial Data Aza 50 sCL

GHD [ 4 sOs=s0Da
SCL Serial Clock Input
WP Write Protect
NC Mo-connect

5.4 Block Diagram
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VDG
GND ——
WP
SCL » START
sTOP "
SDA ——&—* | 0GIC
SERIAL i ——
» » CONTROL = H.W, PUMB/TIMING
b * LOGIC
lLDP-D - l
$ ) pEvice | COMP DATA RECOVERY
ADDRESS
¥ COMPARATOR LOAD |INC
Ag | [ L 4 o
Ay RW DATA WORD w
" EEPROM
An *—" ADDR/COUNTER el
-
v
¥ DEGC » SERIAL MUX
L 4
Dy # Dy /ACK
- » LOGIC
Doyt |

5.5 Pin Description

SERIAL CLOCK (SCL): The SCL input is used to positive edge clock data into each EEPROM
device and negative edge clock data out of each device.

SERIAL DATA (SDA): The SDA pin is bidirectional for serial data transfer. This pin is open-drain
driven and may be wire-ORed with any number of other open-drain or open collector devices.
DEVICE/PAGE ADDRESSES (A2, A1, A0): The A2, Al and A0 pins are device address inputs.
The AT24C16A does not use the device address pins, which limits the number of devices on a
single bus to one. The A0, Al and A2 pins are no-connects.

WRITE PROTECT (WP): The AT24C16A has a Write Protect pin that provides hardware data
protection. The Write Protect pin allows normal read/write operations when connected to ground
(GND). When the Write Protect pin is connected to VCC, the write protection feature is enabled and

operates as shown in the following table.
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5.6 Device Operation
Clock and Data Transitions. The SDA pin is normally pulled high with an external device. Data
on the SDA pin may change only during SCL low time periods. Data changes during SCL high

periods will indicate a start or stop condition as defined below.

Bus Timing (SCL: Serial Clock, SDA: Serial Data 1/O)

tHigH
—»| |t e *
| - L
scL tow |/ N tow /
tey.sTa > tHwTA o par [ »e tgy. pat

SDA IN

f//////////////»f” —

Start Condition: A high-to-low transition of SDA with SCL high is a start condition which must

precede any other command.
Stop Condition: A low-to-high transition of SDA with SCL high is a stop condition. After a read
sequence, the stop command will place the EEPROM in a standby power mode.

Start and Stop Definition

o N/ N/

SCL

START STOP

Acknowledge: All addresses and data words are serially transmitted to and from the EEPROM in 8
bit words. The EEPROM sends a zero to acknowledge that it has received each word. This happens
during the ninth clock cycle.
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Output Acknowledge
oo N/ N\

DATA QUT - h 1

START ACKNOWLEDGE

Standby Mode: The AT24C16A features a low power standby mode which is enabled: (a) upon
power-up and (b) after the receipt of the STOP bit and the completion of any internal operations.
Memory Reset: After an interruption in protocol, power loss or system reset, any 2-wire part can be
reset by following these steps: (a) Clock up to 9 cycles, (b) look for SDA high in each cycle while
SCL is high and then (c) create a start condition as SDA is high.

TV BLOCK DIAGRAM
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lRF
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FILT . T
ER 1’C +21V
‘ UOC |1 y
» TDAI2000HUNIFOO | [Crr R
— ~—» BOARD
AV1/SVHS input
AV2/YCbCr input +9V
— > A
AV output +12V [12V]
— | Vertical circuit
STV9302A
Horizontal
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8
+5V
5V
-12vT T+12v +8V
—— POWERIC
~220 STR6753
+B
e
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Appendix 1: Schematic Circuit Diagram
Appendix 2: PCB Layout Diagram
Appendix 3. Exploded Views
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