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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-metaliic 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/220V/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
retuming 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 VTVM 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.



SERVICE MANUAL (TK-L)

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

2.2 System: TV PAL M/N
NTSCM
2.3 Channel: L-VHF: 2-6 55.25 MHz- 83.25 MHz
H-VHF: 7-13 175. 256MHz-211. 25 MHz
UHF : 14-69 471. 25MHz-801. 25 MHz
CABLE : 2-G 55, 25MHz-157. 25 MHz

H-CCC 163. 25MHz— 451. 25 MHz
DDD-125 457.25MHz-801.25 MHz

2.4 Scanning Lines & Frequencies
525 lines/60Hz or 625 lines/50Hz
15.75KHz/15.625KHz
2.5 Color Sub-Carrier Frequency: 3.579MHz
2.6 IF: Picture 45.75MHz
Sound 4.5MHz
2.7 Power Consumption:  14” and 157 TV TO0W

21° TV 75W
29 TV 150w
34" TV 180W

2.7 Power Supply: AC 110/220/240V 50/60 Hz



SERVICE MANUAL (TK-L)

2.8 Max Audio Output Power (7% THD): 147and 157 21WX2
21”7 21.5WX2
29” and 347 >4W X2

2.9 Antenna Impedance: 75

3. Basic Features of Controller
3.1 Channel Tuning Method: Frequency Synthesizer
3.2 Presettable Program: 240 Programs or 100 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, Balance, Bass, Treble control
3.5 08D
General Features (Volume, Balance, Bass, Treble, Brightness, Contrast, Color, Sharpness,
Program, Auto Search, Manual Tune, Muting, AV/TV, Child Lock and Sleep Timer)
Multi-Language (including English)
3.6 Sleep Timer: 5 -120 Minutes with 5 Minutes Increment
3.7 Auto Standby When No Signal in 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 Button
TV/AV Select Button

Program and Volume Up/Down Button

5. TV’s Terminals



SERVICE MANUAL (TK-L)

75  Aerial Terminal
AV Input and AV Output
S-Video Input
Y/Cb/Cr Input (29" TV)
6. Other Informations
6.1 Magnetic Field: Bv = 0.3~0.65Gs
6.2 Standard Colour Temperature: 9300K (X = 0.284, Y = 0.299)
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TV ADJUSTMENT

Test equipment

1. Oscilloscope

2. Multifunction meter (Internal resistance: DC>20kQ/V AC25kQ/V )
3. High voltmeter: 35kV

4, Standard Signal Generator

5. Degaussing coil

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
items.

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

B+ adjustment

Test Equipment: Multifunction meter

1. Operate the TV set with AC 110/220/240V(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 (More details please refer to the TV’s BOM).

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.
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2. Connect high voltmeter to anode (G4) of CRT and GND.

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 refer to different CRT

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

within the range of 6.34:0.2Vrms.

Grid voltage adjustment

1. Enter into Factory menu, set VG2, VSD, then adjust potentiometer to IN/OUT flash on the screen.

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

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

RF AGC adjustment

1. Receive a 60dBpV 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 and NTSC signal separately)

1. Enter into factory menu to call up FACI
EW WIDTH 50(60) XX  Adjust it so that the picture horizontal reproduction display

10
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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 comer 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).

2. 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
V. LINEARITY 50(60) XX Adjust vertical linear.

VERT ZOOM 50(60) 25  Adjust vertical amplitude (fixed value 25) .

11



SERVICE MANUAL (TK-L)

White balance adjustment (PAL or SECAM signal)

1. Enter into menu firstly and set PICTURE to Normal mode. (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 13800K  (X=0.261 Y=0.279) FAC 6

Warm color: Color temperature 10700K (X=0.275 Y=0.287) FAC7
Cold color: Color temperature 19500K (X=0.248 Y=0.266) FACS

FAC 6 FAC7 FAC 8 N
ADJ content ADJ Content ADJ Content

X=0.261 value X=0.275 value X=0.248 value
Y=0.279 Y=0.287 Y=0.266

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

Each TV model has different factory menu, more details please refer to the TV’s adjustment

Engineering [llumination.
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IC INFORMATION

1, PHILIPS UOCIII CHIP - TDA110XXH1/TDA120XXH]1 (N603)
1.1 General description

The UOCII! series combines the functions of a Video Signal Processor (VSP) together with a
FLASH embedded TEXT/Control/Graphics u-Controller (TCG p-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
p-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 p-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 p-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.

13
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1.2 Features
1.2.1 Analogue Video Processing (all versions)

* Multi-standard vision IF circuit with alignment-free PLL demodulator

* [nternal (switchable) time-constant for the IF-AGC circuit

* Switchable group delay correction and sound trap (with switchable centre frequency) for the
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 p-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).

14
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* 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
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 Analogue Sound Processing

1.2.2.1 Mono versions

* The low-pass filtered ‘mixed down’ I signal is available via a single ended output stage
1.2.2.2 Stereo versions

* The low-pass filtered ‘mixed down’ I signal is available via a single ended or balanced output

stage.

1.2.3 Sound Demodulation (all versions)

* 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 demedulator 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.

15
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* 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).

1.2.4 Audio Interfaces and Switching
1.2.4.1 Mono versions

* Audio swifch circuit with 4 external audio (mono) inputs and a volume controlled output

* AVL circuit

1.2.4.2 AV stereo versions without audio DSP

* 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

1.2.4.3 Stereo versions with audio DSP

* Audio switch circuit with 4 stereo inputs, a stereo output for SCART/CINCH, 1 stereo output for
HEADPHONE. The headphone channel has an analogue volume control circuit for the L and R
channel. Finally 1 stereo SPEAKER output with digital controls.

* AVL (Automatic Volume Levelling) circuit for the headphone channel.

* Digital input crossbar switch for all digital signal sources and destinations

* Digital output crossbar for exchange of channe! processing functionality

* Digital audio input interface (stereo 128 input interface)

* Digital audio output interface (stereo 12S output interface)

1.2.5 Stereo Demodulator and Decoder (full stereo versions)

* Demodulator and Decoder Easy Programming (DDEP)

* Auto standard detection (ASD)

* Static Standard Selection (855)

* DQPSK demodulation for different standards, simultaneously with 1-channel FM demodulation
* NICAM decoding (B/G, [, D/K and L standard)

* Two-carrier muitistandard FM demodulation (B/G, D/K and M standard)

16
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* Decoding for three analog multi-channel systems (A2, A2+ and A2%*) and satellite sound

* Adaptive de-emphasis for satellite FM

* Optional AM demodulation for system L, simultaneously with NICAM

* Tdentification A2 systems (B/G, D/K and M standard) with different identification time constants
* FM pilot carrier present detector

* Monitor selection for FM/AM DC values and signals, with peak and quasi peak detection option
* BTSC MPX decoder

* SAP decoder

* digital dbx® noise reduction 3 4

* Japan (EIAJ) decoder

* FM radio decoder

* §oft-mute for DEMDEC outputs DEC, MONO and SAP

* FM overmodulation adaptation option to avoid clipping and distortion

1.2.6 Audio Multi Channel Decoder (versions with audio DSF)

* Dolby® Pro Logic® (DPL) 5 4
* Virtual Dolby® Surround (VDS) 6
* Five channel processing for Main Left and Right, Subwoofer, Centre and Surround. To exploit this

feature an external DAC is required.

1.2.7 Volume and tone control for loudspeakers (versions with Audio DSF)

* Automatic Volume Level (AVL) control
* Smooth volume control

* Master volume control

* Soft-mute

* Loudness

* Bass, Treble

* Five band graphic equalizer

* Dynamic Bass Boost (DBB) 7

* Dynamic Virtual Bass (DVB) 8

* BBE® Sound processing 3 4

17
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* Processed or non processed subwoofer output

* Programmable beeper

1.2.8 p-Controller

* 80C51 p-Controller core standard instruction set and timing
* 0.4883 ps machine cycle

* 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, Idie and Power Down modes

* 24 general-purpose 1/0 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

* [2C byte level bus interface.

* Remote Control Pre-processor (RCP)

* Universal Asynchronous Receiver Transmitter (UART)

1.2.9 Data Capture

* Text memory max up to 100 pages

* 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 625 line Wide Screen Signalling
(WSS) bit decoding

* Automatic selection between 525 WST/625 WST

18
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* Automatic selection between 625 WST/VPS on line 16 of VBI

+ Real-time capture and decoding for WST Teletext in Hardware, to enable optimized m-processor
throughput

* Automatic detection of FASTEXT transmission

* Real-time packet 26 engine in Hardware for processing accented, G2 and G3 characters

* Signal quality detector for video and WST/VPS data types

* Comprehensive teletext language coverage

* Vertical Blanking Interval (VBI) data capture of WST data

1.2.10 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

* 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

19
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1.4 Ordering Options

Table2:  Overview of types of Mono versions (for notes see Table 4}

THATI0PHPG L 00 oipa 10 T I Z4P0

Number of taletext pagas~ - - - 10 10

rc&ai.«u‘e"c;adér"“'”” RTECTT RS TORICTT T RN RO NS

ldone E¥ fadic” ' F e e R == o

Rowszs (kv 128 1s8 % {38 28 128

us RAN siza 1K) a 8 8 8 " 8 = 8

[ spiay RAN i) 128 ~ 128 T 125 125 T 10 10

CRCE ReM 238 225 -

Tabled: Overview of types of Stereo versions {for notes see Table &

ORPTePa [ 0 01 03P aPal o 1 wPQE (3Pa.A 20: H 7 3P0 ~3
Stzre0 decoser B BTSC BTISC BTSC BTSC  MULTI MULTE WMULT) MULTE MULTE MULTE MULT MULTI  MULT]  KULT)
fimber of teistex sages — e e 7 "l I w100 100
Camb filber pr J 3 & b p ) 7
Coiner deconer NTSC ' NTSC RYSC ~WTSC  RATL MULTI  WULTI MULTI MULTI  MOLTI ~ MULTI MULTI  MULTL  RULTI
s ToT CO B e S S S K M 4T B 5 ki Y N
ROGHBCS T =4 4. % EOE T v ki ¥ L <
Cgtal sox® T =5

iSoy* BraLegic® 3

\irtual Doby® (YDS; Tre audio {eatures i indicated in the type number, sae Table £

e e _ e AUt taalures IS tndicaed n e pe

SRS TruSwround

geE™

Costle Phndow |

Paacrama mode

RCWTsize {k; \357 550 TIBT 350 267 350 108 266 125/ 250 1261256 1267 258 1 T80 1567 250 126/ 250 1587250 1287750 126/ 250" 126! 250
Acx FARY Size 90 i o e T i S ) T8 B g 8 § CR
T splay RAMTRY qEETTZET 1%E {28 1ET 13f s e N T | R | k- L
BHES FAM N wip hzs 225 335 2% 1E L 4E 23 TEEE 828 226 225 2225 225 I

Tabled: Overview of types of AV-Stereo versions

TOATZ0xxHHPG L 50PQ  G2PQ 60 B2 635 64PL RIPQEL 10 RE ~ T 7Pas 15PaY |
Audio DSP - % < “ 4 4 o ] 4 4

R oenber of Seletext pages - B M - - = = 10 10 (] 10 10
Comb e | 4 M) ] R
Coior decoosr “REUCT) MU WRULTE T MU MU MULTO MU b TMUGT MU MULTI RULT
e e e L S ey
png=ecs

Cgtal azw® ]

Doy ProLagict -

Virtust Dolby® (VOS) The audio foxtisres is indicaied @ the type number, see Tatie

SHIR D Seree

SﬁgéTrEﬁ?faand i =

BEETA -
Ec:cie ;f'lﬁr;:tcwil =
Panersma mode

RCMsee (ki 12 128 128 {261 350 126/ 250 126/ 268 1281 250 128 128750 1207 250 128/ 258 128/250
aus RAM size %3 AT B A 6 B B wa 8 ] ] 8
Display RAK (0 izE TiE5 T3 Ti25 T 125 135 128 10 T | ST I
CRCERAM ) a5 U336 T 2ps T 225 325 T 2287 235 azk 225 225 235 425

[1] The “standard” QFP version is indicated with “H" and the “facedown” version with “H1”. The versions in the
columns without “PQ” indication are available in the “H”, “H1" and the normal QIP package, except the
DA12030/31 H/H1 (the 100 page text versions) which are available only in the QFP128 envelope. The versions in
the columns with the addition "PQ" are available only in the “face-down” QIP package.

[2] For these versions the feature indication can be found on Table 5, and details on types number are given in
section 4.1.1,

[3] When the BTSC demodulation is active the EIAJ demodulation is also activated.
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1.5 Block diagram
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Fig 1. Block diagram of tha “Sterec™ TV processor
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Fig2 Block diagram af the “Av-siaree” TV pracegaar wiih autio DSP
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Fig3 ®8lock disgram of the "Av-atereo” T peocaesor without audio 8P
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Fig 4. Block diagram of the “Mono” TV processor
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1.5 Pinning information
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Pin confipuration "stereo” and ~p\l-stereo” versions with Audio DSP
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Pin confipuration of “AV stereo™ versions without Audio DSP
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¢ 7. Pin confipuration “IMONo. Versions
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Tabis &,

Pinning information
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1.6 Power & Reset Management

There are three Power Saving modes, Stand-by, Idle and Power Down, incorporated into the
TCG p-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

supply the power of 80c51 and pads.

1.6.1 Reset Capabilities

The TCG p-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 p-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 microp-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 Stand-by mode

During Stand-by mode, the Acquisition, Display, RDS, and SSD sections of the device are

disabled. The following functions remain active:
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= 80c51 CPU Core
«12C
* RCP (Remote Control Pre-processor)
* Timer/Counters
» WatchDog Timer
* UART, SAD and PWMs

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
* 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 80¢51 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:
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« 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 p-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,
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 RETI, the next instruction to be executed will be

the one following the instruction that put the device into Power-Down

M



SERVICE MANUAL (TK-L)

» 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
mode must be used. The difference between the Power Down mode and the ldle 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 UOCIIL From these signals the display timing is derived.
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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 mp-Controller as a reference. The setting of the various frequencies
(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 [F 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 [FO2-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.
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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
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 intenal 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 mu-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
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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.

1.8.5 FM 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 F M-l:adio 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 L.F. SAW filter, In this case the LF.
demodulator has to be set to one of the fixed frequencies (43.008 MHz or 49.152 MHz) by the IFA
-IFE bits in subaddress 31H. The LF. centre frequency depends on the I.F. 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-CMBO, SSIFS and SSIFM bits.

1.8.6 CVBS and 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 CYBS(Y/C) input is made via the
YC bit. The CVBS selector has one independently switchable output. The switch configuration is
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given in Figure 72. The choice of the various modes can be made via the INA-IND bits in
subaddress 38H.

The function of the IFVO/SVO/CVBS6 pin is determined by the SVO1/8VOO 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 circuit

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 mp-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 extemnal 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.

¢ Horizontal shift
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» 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 1/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 feature processing

Some versions contain a 48B/2H (2D) adaptive PAL/NTSC comb filter. The comb filter is
automatically activated when standard CVBS signals are received. A signal is considered as
“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
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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/PFO0 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
ot: 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 I2C-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 I2C-bus settings (see Fig. 107). It
is possible to make the gamma control function dependent on the picture content (A verage 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,
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 SYM2-SVMO bits in subaddress 48H) so that an optimum
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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 mp-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/CHSEQ 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 mp-Controller) which is used to tune the
PLL to the desired free-running frequency and the bandgap reference to obtain the correct absolute
value 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/SBOO0 bits in subaddress 3CH.
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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 (SWOT1).
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 SLGO 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
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.
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* The cathode drive setting (CL3-CL0 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.
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
I2C-bus.
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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.

* Master volume function

The contro! concept for the demodulator and decoder (DEMDEC) is based on the following
new features:

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

1.10 Limitting values

8ymbol  Pamamalse Condifions ' Min Max Unit
Vp £upoly vallage - 55 v
Veesw 'sJ;;;w:i;gém I - 2.6 v
S lmuage aaaaogue; S - -
Voor sijpf;%h* valtage fpenyhﬂryu o - 36 v
Vese  sUppiy voitage ; 'Eacre\ ) - 25 v
v, diglalopads I L Wt 05 VO
Yo digil aUrpUts: o Vept05 W
s OLIpLE cwTERii2ach outors; o 0 mA
L — T
T I ming amblent 4d C
P P"%g“ai g | &
Tanin Oparalirg amb]ent 1c-mpe ralu'e o 70 Lt
Te  sodetngm mgeraiue ) CRrEs e - 260 s
T, orogemming Uroior TR TR - as C
ErparaiLe

T operaling janctien temperatre - = 150 C
Ve clechosatchanding  43M all prs Ll —2000 +2000 W

MM @Foins Bl -200 4200 2V

1] This max-um valie h3s en absolute magimum of 5.5 W ndepardent of “op-
IZ] A ors o protecisd apsrs: S50 by mears of nlema Camplng diodes.

31 Human Body Mage. [H3M]; R = 1.5 kQ; G = *C0 pF.

141 Machine dlad=l (WM): R = 11.0; G =30C oF
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2, EEPROM 24C16 (N602)

2.1 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 10 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

» 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 Availabie

» 8-lead PDIP Packages
2.2 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 AT24CI16A, 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

in2.7V 2.7V to 5.5V) supply.
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2.3 Pin Configurations

Pin Configurations

- 8-lead PDIP
Pin Name Function >,
AD - A2 Address Inputs A0CH1 apvee
P AtH?2 70wP
SDA Serial Data AzO3 s[dscL
i GHD 14 S SDA
SCL Serial Clock Input
WP Write Protect
NC No-cannect
2.4 Block Diagram
Voo —
GND ——
WP
SCL START
sTOP |
SDA » Loalc
| SERIAL |
»  GONTROL | H.V. PUMB/TIMING
> LOGIC
LOAD 1 .
o  DEVICE comp DATA RECOVERY
ADDRESS
* COMPARATOR LOAD |ING
Ag | .
Ay RIW DATA WOHRD | w -
A, ADDR/COUNTER "8 ESRRON
y
Y DEC »  SERIAL MUX
v
D o DoyrACK
»  LOGIC

+:| l Dour |
{
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2.5 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, Al, 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, A1 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.

2,6 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 1/0)

e by ol ety
SCL tow |/ N thow [/ \\

tsy.gma tHp.a1a lho.0ar * > taypar —  |—lsusmo

o /
N 1 —a

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.
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Start and Stop Definition

= 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.

Output Acknowledge
VAVARWONO!
DATA IN _\\_C)C o

— \ /_
DATA OUT \ /

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.
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3. SWITCH POWER IC (N901)
3.1 STR-W6753
3.1.1 Block Diagram

= .
g Vce
N DRIVE

] R;& 'l;r&ecllon Reg i DGD
Iconst R ! |
;4 N Q
i ovF) 3
Be
71

oLp

53



SERVICE MANUAL (TK-L)

3.1.2 Functions of each terminal

WFES | EFRE A% " R
Terminal No. | Symbols Descriptions Functions
1 D FiA a7 MOSFET KL v
Drain terminal MOSFET drain
3 S/GND S=RITT v FRF MOSFET Y —ARUZ 521
Source /Ground terminal MOSFET Source / Ground
. vee BRHT BB N
Power supply terminal Input of power supply for control circuit
STRAS—F /S BANRER T ﬁﬁr@rﬁ&ggﬂ;ﬂ? 7= batE
5 SS/OLP Delay at Overload/SoR Start l h .
set up Terminal Overload Protecgu_m and Soft Starl Operation
Time set up
— Kt TSI FIAEME B A 118 K R A
6 FB 7},': edb: c;\t:n:ufflq- Constant Voltage Control Signal Input,
Burst(interrnittent) mode Oscillation Control
WHEMREAD,/F D LRHET | BERLIE BARH b ARHEE AT
7 OCP/BD Overcurrent Protection Input Overcurrent Detection Signal Input
/Bottom Detection Terminal /Bottom Detection Signal Input

3.1.3 Example Application Circuit

I
I

LA

2" !

l
[

- V=1

2

ON/XOFF

Ki
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3.2 FSCQ1265RT

3.2.1 Internal Block Diagram

Sync

Tee Drain

Soft start

@
b inﬂ-tgsmgnt
- B et q
(] oV:AEV

46V2.6V - Normal QR s
365718V - Exiended QR Ve good

3l
3 |

Ry

Boarsl mode r Anxili Iy
VaeuO—= Coatraller osc Vref } Main biss
Normal _ l

Bunit Switching 1
Vref operation Enternal
. bias
%
PWAL

T Yrd
Ve T
s EL_.
™ g

AAN— o : 01

25R 3 'Q' Gate |
driver j

LEB
600us
@
g —{2]exp
3.2.2 Pin Definitions
Pin Number Pin Name Pin Function Description
1 Crain High vollage power SenseFET drain connection.
2 GND This pin is the control ground and the SensaFET source.
3 Vee This pin is the positive supply input. This pin provides internal operating
current for both start-up and steady-siate operation,
This pin is intemally connected fo the inverting input of the PWI comparalor.
The collector of an opto-coupler is typically tied to this pin. For stable
4 Vib operation, a capacitor should be placed between this pin and GND. [f the
voftage 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 quasi
5 . resonant switching. In normal quasi-resanani operalion, the threshold of the
Syn sync comparator is 4.6V/2.6V. Meanwhile, the sync threshold is changed 1o
3.0V/1.8Y in extended quasi-resonanl operation,
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3.2.3 Pin Configuration

TO-220F-5L

5.5ync
——— 4V

O —— N
—————3 2.GND

| —] 1.Drain

3.2.4 Absolute Maximum Ratings

Parameter Symbol Value Unit
Drain-Source (GND) Voltage ‘" Vbss 650 v
Drain-Gate Voltage (Ras=1M{2) VDoGR 650 A
Gate-Source (GND) Voltage Ves +30 v
Drain Current Pulsed ¢! lom 36 Apc
Single Puised Avalanche Energy &} Eas 950 mJ
Contintious Drain Curment (Te = 25°C) Io 53 Apc
Continuous Drain Current (Tc=100C) Ip 34 Apc
Supply Voltage Vee 20 v

Vayne -03t0 13V v
Analog Inpul Voltage Range Vo 8310 Voo v
Tolal Power Dissipation Po 50 w
Operating Junction Temperature TJ +150 °C
Operating Ambient Temperature Ta -25to 485 s
Storage Temperature Range Tste -55to +150 G
Thermal Resistance Rihjc 25 ‘Ciw

Notes:

1. Tj = 25°C to 150°C

2. Repetlitive raling: Fulse width bmiled by maximum junction temperature

3.L =21mH, Vpp = 50V, Re = 25£), starting Tj = 25°C
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4. VERTICAL DEFLECTION BOOSTER (N401)
4.1 STV9302B

4.1.1 Main Features

& Power Amplifier

m Flyback Generator

m Output Current up to 2 App

m Thermal Protection

4.1.2 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 intemnal flyback generator delivers flyback voltages up to 70 V.

4.1.3 Pin Configuration

HEPTAWATT
&I;lastic Package)
ORDER CODE: STV9302B

L L

= Input {Non Inverting)

- Quiput Stage Suppiy

- Qutput

= Ground Or Negative Supply
“-« Flyback Giensrator

Supply Voltage
-~ Input {inverting)

'}’
1

|
-

T

LT&I: connected

topin 4

TTIT

— N W Ao~
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4.1.4 Internal Block Diagram

Non-Inverting
Input

Inverting
Input

Output Stage Flyback  Supply
Supply Generator Voltage
6 3 2
Flyback
Generator
+
Power i
Amplifier
Thermal
Protection

4

Ground or Negative Supply
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4.1.5 Absolute Maximum Ratings

Symbol [ Paramotor valuo unt
Veliage
Va Bupply Volage (fin 2j - Note 1 and Note 2 L] v
Ve, ¥y Fiyback Pealk Yoitzge - Rate 2 70 v
Yy Veltage et Pin @ - Note 2, Note 3 and Mote 6 DAt (Vg + 3 v
Yy ¥y Amglifier input \eltage - Note 2, otz & and Note 7 =040 Vs ¢ 2) OF +40 v
Current
la{1) Cutput Peak Currant e f= 50 1 65 Hz. t<10 s - Note 4 25 A
{2} Quiput Peak Gurrant ren-petitive - Mot 5 22 A
bhaw Bink Currant, t< 1 s - Nobe 3 15 A
1 gourre Baurce Current, t+1ms 15 A
ly Fybeck pulse cuirent at | = 5010 85 Hz, 6210 ps - Hots 4 15 A
ESD Susceptibifity
E6D1 Human body made! {102 F dissharged through 1.5 k) 2 39
EBD2 ElAS Biandard {200 pF dizcharged throwgh o £5 300 v
Temmparahure
T, Bibtage Tempemture 401 16D G
T Jdunction Temperehoe +150 “C

Note:1. Usually tha fiyback voltage is stightly mora than 2 x V. This musf be faken inte consideratron when
setiing V5

Vemus pind

Y3 is higher than Ve during the first half of the fyback pulse,

Such mpelitive oulput peak currents am usually obearved just bebore and aler e fyback putse,

This non-repstitive otiput peak sumrent can be ohserved for axample, deing the Swiich-On/Switch-
O phases. This peak cumantis accoplable providing the SOA is regpected (Figure B and Figure ).

All pins have a roverse diode towarnds pih 4, hese diodes should never be forward-blased.
7. Input voltagos must not excead the lower value of eithar Vs + 2 or40 volis,

t$h & @ M

o
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4.1.6 Electrical Characteristics

(Vg = 2 V, Tppp = 25°C, unloss otharwise spoecifed)

symbol | Paramatar Tost Conamons | win. [ 1yp. | #ax. | umn | Fu.
Supgly
Vg | Opemiing Supply Witage Range (Vo-Vyy Nete s 10 38 v
Iz Fin 2 Quiesasnt Cyrent l3=0,1z=0 B 2G| mA 1
Is Fin & Quisscant Cuoran la= 0,15 =0, ¥; =35 a 10 B0 | mA 1
Input
I trput Bias Curmant W= Ng=g2Y “08 | 1B | pA 1
[ Input Bias Curnent YimB2V\.=1Y ~08 [ B | pA
Via | Opemiing inpa Voltags Pange 0 Vg-2| ¥
Yo | Offset Yohage 2 oy
AVpidt | Offsot Drift vereus Temperuture 10 PG
Quiput
Iy Qperating Paak Output Current t= 50 w8 Hz #1 A
Vs | Qutput Banation Voliaga to pin 4 ls=1A 1 W7 v 3
Ve | Output Saturation Vbltage to pin 8 k=-1A 18 | 23 v 2
Miscellznsous
€] Voltage Gain ] dB
Vosg | Diods Forward Vohage Between pins 56 fs=1A 14 W
¥maz | Diode Foreand Yoliage batween pins 32 la=1A 1.3 2 ¥
Ves | Geturation Voltapeon pin 2 Iy =20 mix ad 1 v 3
Vmy | Satuation Yoltage to pin 2 (2nd pant of fiybacky flg= A 2.1 ¥

& innormal applications, the paak flyback volage Is slightly greater than 2x (Vg- V). Thermsfore, (Vs
- Vo) = 35 V Is not alowed without special drouftry.
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4.1.7 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.

> ' O +Vs Qutput
470FF$ lO.'FpF ¥ Cf (47 to 100pF) Vol[]’(tgge
—] I

2

‘.M‘“\ .\\"‘\.‘\
= Flyback Output

Current

Generator
NS

Vertical Position
Adjustmant \ IJ‘I F 3
] .
Vi L Themal 150 | | Rd() ¢, YE*;‘*

A1
. . Ly Ly
(") recommended T Ad « %0

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

4.1.7.1 Centering
Display will be centered (null mean current in yoke) when voltage on pin 7 is (R, is negligible):

7 2 Ry+ Ry
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4.1.7.2 Peak Current

= b4

Example: for Vi =2V, Vy=5Vandlp=1 A
Choose Ry in the1 Qrange, for instance R =1
Ra _ 2x [px H'I
a3 YM-Vm
Then choose Ry or R, For instance, if Rz =10 k& then Ry =15 kQ

From equation of peak current:

2
3

Finally, the bias voltage on pin 7 should be:

Vi +V
7= Mz e 1 %x;—szl.nlv

4.1.7.3 Ripple Rejection

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]
- “Fyback
Generator
Refarence Power ol
Voltage Ampllfigr P

Ground o - Sourca of Rippla
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4.2 STV8172A and STV9325

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.

5. AUDIO POWER AMPLIFIER (N202)
5.1 TDA2614
TDA2614 is a 6W hi-fi audio power amplifier.

5.1.1 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

- Hi-fi in accordance with IEC 268 and DIN 45500

- Short-circuit proof and thermal protected

- Mute possibility.

5.1.2 General Description
The TDA2614 is a power amplifier in a 9-lead single-in-line (SIL9) plastic medium power

package. It has been especially designed for mains fed applications, such as TV and radio.

5.1.3 Quick Reference Data

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Yp positive supply voltage range 15 - 42 v

Po oulput power Vs =24 V: THD = 0.5% - 65 - w

Gy interal voitage gain - 30 = dB
SVRR supply voltage npple rejection - 45 - dB
Ve noise output voltage - 70 - nyg
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5.1.4 Block Diagram
2
MUTE
TDA2614
2
12V, 1 GND THERMAL
PROTECTION
4
ouTt
—iNV L {
NV 5
1 v +
e il substrate
ce_ 14 Va
5
’ MODITY -t
. GND -V,

5.1.5 Pin Configuration

o [1] Y

MUTE [z
12Vp 1GND [3 |
ne [4]
GNDt-Vp [5] TDA2614
ouT [¢]

+Vp [7]

v [£]

—mwv 1]
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5.1.6 Pinning
SYMBOL | PIN DESCRIPTION

nc. 1 | not connected

MUTE 2 | mute input

12VRIGND | 3 | 142 supply (or ground at
symmetrical power supplies)

n.c. 4 | not connected

GND/-Vp 5 | ground (or negative suppiy rail at
symmetrical power supplies)

OuT 6 |output

Vp 7 | supply voltage

Ny 8 |inverting input

—INV 9 | non-inverting input

5.1.7 Functional Description

The TDA2614 is a hi-fi power amplifier designed for mains fed applications, such as radio and
TV. The circuit is optimally designed for asymmetrical power supplies, but is also well-suited to
symmetrical power supply systems.

An output power of 6 W (THD = 0.5%) can be delivered into an 8 Q load with a supply of
24V. The gain is internally fixed at 30 dB, thus offering a low gaiﬁ spread.

A special feature is the input mute circuit. This circuit disconnects the non-inverting inputs
when the supply voltage drops below 10 V, while the amplifier still retains its DC operating
adjustment. The circuit features suppression of unwanted signals at the input, during switch-on and
switch-off,

The mute circuit can also be activated via pin 2. When a current at 300 A is present at pin 2,
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 8 K/W, the heatsink can be calculated as follows:
atRL=8Q and VS =24V, dissipation is 4.1 W.

With a maximum ambient temperature of 60 °C, the thermal resistance of the heatsink is:

Ry = [29=20-5 = 14 0w,
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5.1.8 Test and application circuit with asymmetrical power supply

e

mute input —p——— o Vg
+
3 7 TmﬂFI % QB0 uF
: wh
3 inti;gal
o+
m’Fi i TDAZ614
2080
220 nF
Y ——ik : N .
/ 'L22nF JEL
080 uF
; 6800 20ka
—— 824 % e
L
5
MCO362
[
5.2 TDA2615
TDA2615 is a2 X 6 W hi-fi audio power amplifier.

5.2.1 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 “I[EC 268” and “DIN 45500”
. Short-circuit proof and thermal protected

. Mute possibility.

5.2.2 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.
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5.2.3 Quick Reference Data

SYMBOL PARAMETER CONDITIONS MIN. | TYP. | MAX. | UNIT
Ve supply voltage range 7.5 - 2 v
Po autput power Vs=£12V: THD = 0.5% - 6 - w
G, internal voltage gain - 30 - dB
|G, | channel unbalance = 0.2 = dB
o channel separation - 70 - dB
SVRR supply valtage ripple rejection - 60 - dB
Ve noise output voltage - 70 - v

5.2.4 Block Diagram
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radp
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5.2.5 Functional Description

=]
MATES

The TDA261S5 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.
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An output power of 2X6 W (THD = 0.5%) can be delivered into an 8 Q load with a

e it Jong i



symmetrical power supply of =12 V. The gain is internally 11Xed AT 3V UD, s Usiviiug = o+t o7
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 KA is present at pin 2,
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
sransistors. These control circuits attack at temperatures in €xcess of +150 °C, so a crystal operating
temperature of max. +1 50 ‘C can be used without extra distortion.

With the derating value of 6 K/W, the heatsink can be calculated as follows:
atRL=8Q and VS= £12V, the measured maximum dissipation is7.8W.

With a maximum ambient temperature of +60 °C, the thermal resistance of the heatsink is:

150-60 _

The metal tab has the same potential as pin 5.

5.2.6 Pin Configuration

v 7] U
MUTE L_z_’

112 Vp/ GND 2 |

ouTt [4]
~Vp [5] TDA2615
out2 [ 6]
+VP IZ
INv4,2 [ 8]
—inv2 [ 9]

MATDE
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5.2.7 Pinning

SYMBOL | PIN DESCRIPTION
~INV1 1 | non-inverting input 1
MUTE 2 | mute input
19Ve/GND | 3' | ¥ supply voltage or ground
OUT1 4 |output1
-Vp S | supply voltage (negalive)
ouTZ2 6 |output?2
+Vp 7 | supply voltage (positive)
INV1, 2 8 [inverting input 1 and 2
-INV2 9 | non-inverting input 2

5.2.8 Application circuit with symmetrical power supply

mule input —p——— 1 +Vp
T
2200 pF
2 7 =5 "
>
220 0F ; ’ i 4 .
v, I
: ! 'L 22nF
20k
a TDA2615 820
220 nF 0 268 4 A ? 100 nF
VI ——j 5
-L 22nF
8 660 O 20 ki
820
% R =80
?5 ’ '
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3.2.9 Application circuit with asymmetrical power supply

mute input —p———— J_ t Vg
+
100 nF $ 2200 pF
2 7 l !
680 0 20 kG ’
220 nF ; 4
Vi ——Jf l/ _L
22nF +
680 uF
a
8.20
Ry =6£
+ inlemal L
100 pF i 12 VP TDA2615 q
’ 20 7] ]
220 nF 0
i —| &
~ -L 22nF TL 550 uF
8 680 0 20 k0 #
320
5
e MLATDG - 1
3.3 TDA2616(Q)

TDA2616(Q) is a 2 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.
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—

CRT

TV BLOCK DIAGRAM
l RF
U101
TUNER
l =
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FILTER IXC ? T +21V
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AV1/SVHS input > N603
. UOCII IC CRT
AV2/YCHCrinput TDA110XXH1 —RGB o} L OARD
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input_____ | Tsv
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T
AV/SCART output — STV9302
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Appendix 1: Schematic Circuit Diagram
Appendix 2: PCB Layout Diagram
Appendix 3: Exploded Views
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FREMIER MODEL |

Product Descriptior

SCREEN SIZE

21"Ultra Slim

CONTRAST AND SHARPNESS CONTROL

ASPECT RATIO 4:3
DISPLAY TYPE CRT
CHASSIS SOLUTION voc I
DIMENSION{mm):WxDxH 599+339°450
PACKING DIMENSION{mm):WxDxH 655*385*530
LOADING QTY.(40HQ):PCS 539
BUILT-IN FS TUNER YES
# OF CHANNEL/PROGRAM 181
COLOR SYSTEM PAL M/N,NTSC M
SOUND SYSTEM M.N
AV NTSC 3.58/4.43 YES
COMB FILTER NO
SVM NO
PIPIPOPIPAP NO
TINT, COLOR, BRIGHTNESS, —_

:?fﬁ,i‘é%?;#:éﬁ user, soft, standard, bright
USER SELECTABLE 3-STAGE
COLOR TEMPERATURE CONTROLS! e L
ZOOM NO
[
MTS/SAP YES
AV STEREOQ YES
TONE CONTROL .
(BASSITREBLE/BALANCE)
SURROUND NO
5-BAND EQUALIZER YES
USER SELECTABLE
SOUND CONTROL optlon{news,muslc,normal,personal)
AUTO VOLUME CONTROL (AVC) YES
SPEAKER QUANTITY 2
AUDIO OUTPUT POWER w2




O
]
=z
=
m
| O
=
o}
A
| {)

SUB WOOFER NO
OTHERS:
0SD LANGUAGE SoahPortugess
USER CONVENIENCE, 9]
: FULL FUNCTION| VeS
REMOTE CONTROL

cco YES
V-CHIP YES
CHILD LOCK YES
SLEEP TIMER YES
REMINDER TIMER YES
ON/OFF TIMER NO
NO SIGNAL AUTO STANDBY YES
SCREEN SAVER YES
COMMERCIAL SKIP NO
PICTURE FREEZE]| NO
RECALL(QUICK VIEW), YES
SWAP NO
CHANNEL SCAN NO
CHANNEL LABEL(/NAME)| YES
FAVORITE CHANNEL NO
GAMES YES
CALENDAR YES

—_—

CABLE/ANTENNA INPUT
AV INPUT YES (2R&1S)
SIDE/FRONT AV INPUT YES
S-VIDEO INPUT YES
SCART INPUT/OUTPUT NO
COMPONENT VIDEO =
INPUT {YCbCr}
~ AVOUTPUY YES(R)
HEADPHONE OUTPUT YES
o supe 1 N R S e SO 1)
' 1 POWER SUPPLY 110V~240v
~ POWER CONSUMPTION(rated) 76w
INSTRUGTION BOOK English,x1
WARRANTY REGISTRATION CARD option
SAFETY TIPS SHEET optlon
REMOTE CONTROL English,*1

BATTERIES FOR REMOTE

option
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PCB LAYOUT WITH SILK SCREEN FOR CTV-26425R (2
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CIRCUIT DIAGRAM FOR CTV-2642SR (2)
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