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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
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connected between the second anode lead and he CRT dag grounding device. When servicing the
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/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
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.
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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 PALDK/BG/I
SECAM DK / BG
NTSCM
AV PAL
SECAM
NTSC 4.43/3.58
2.3 Channel: VHF-LOW  46.25~140.25MHz
VHF-HIGH  147.25~423.25MHz
UHF  431.25~855.25MHz
CATV  112.25~464.25MHz
2.4 Scanning Lines & Frequencies
525 lines/60Hz or 625 lines/50Hz
15.75KHz/15.625KHz
2.5 Color Sub-Carrier Frequency: 4.433MHz/3.579MHz
2.6 IF: Picture = 38.9MHz/38.0MHz/45.75MHz
Sound 4.5MHz/5.5MHz/6.0MHz/6.5MHz
2.7 Power Consumption:  14” and 157 TV 70W
217 TV T5W
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297 TV 150W
34 TV 180W
2.8 Power Supply: AC 110/220/240V 50/60 Hz
2.9 Max Audio Output Power (7% THD): 147 and 157 >1W X2
217 22W X2
29” and 34”7 >4W X 2
2.10 Antenna Impedance: 75 Q

3. Basic Features of Controller
3.1 Channel Tuning Method: Frequency Synthesizer
3.2 Presettable Program: 256 Programs or 181 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(only for the model with stereo function)
3.508D
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: 30, 60. 90. 120 Minutes
3.7 Auto Standby When No Signal in 5 minutes(under the state of blue screen or non-signal saver
state)
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
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TV/AV Select Button

Program and Volume Up/Down Button

5. TV’s Terminals

75 Q Aerial Terminal

AV Input and AV Output (SA-A Series)
S-Video Input (only for some model)
Y/Cb/Cr Input (only for some model)

6. Other Informations

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

Service Flow Chart

Power supply

check mput veltage —— check veltage of C910 anode —— check Pin 4 of N901 —— check output
voltage of T901 secondary cotl ——=check voltage of NO04 Pin 303 0v), W903 Pin3 (9.0V) and V951 Emitter——
check voltage of N103 Pin 8,31,32.35 36.43,55(5v) and Pin11,19{8v)—— check voltage of N602 Pin & (+3V)

Audio circuit

check power supply of audic power amplify circuit —— check input audie signal of andic power amplify
circiat (26WV)—— check waveform of N103 Pm 5—— check waveform of x3208 Pm 16.17—— check
waveform of N201 Pin 7,10

Horizontal circuit

Check voltage of T402 Pin 3 (110V) —— check voltage of N103 Pin 19 (+8.0V) —— check waveform of
V401 Base —— check waveform of V402 Collector —— check output veltage of T402 coil (PIN 2)——
check waveform of T402 Pin 8

Vertical circuit:
check voltage of N440 P 2 (+25V) and P 7(+9V)—— check voltage of N103 pin 19 (+0V) —— check
waveform of N103 Pin 17 —— check waveform of N440 Pin 1 —— check waveform of N440 Pin 3

MCU circuit:
check voltage of W103 Pin 31.32(5v) —— check waveform of W103 Pin 33
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TV ADJUSTMENT

Test equipment

1. Oscilloscope

2. Multifunction meter (Internal resistance: DC>20kQ/V AC>5kQ/V)
3. High voltmeter: 27.5kV

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 RECALL button on the remote
control three times sequentially.
2. Press P+ or P- button on the remote control to select test item.
3. Press V+ or V- button on the remote control to adjust the value of selected item

4. Press RECALL button again to exit FACTORY MENU.

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.
2. Connect high voltmeter to anode (G4) of CRT and GND.
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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 6.3+0.2Vrms.

Grid voltage adjustment
1.Set Unit to AV, and set the picture to standard mode.
2. Enter FACTORY MENU 00, press P+ or P- button to choose V-KILL, then press V+ button to

display horizontal light line on the screen, adjust SCREEN potentiometer so that the horizontal light

line just displays anyone color of R,G and B, press V- button to restore the screen.

RF AGC adjustment

1. Receive signal (VHF channel)

2. Set input field strength to 60dBuV

3. Enter into FACTORY MENU 00, select RF AGC item, press V+ button to adjust RF AGC
automatically, and when the adjustment is finished, the screen will display RF AGC
value.

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 FACI1

H-PHASE XX Adjust it so that the left half is symmetrical with the right half (H.
CENTER correction).

OSD-H-PHASE XX Adjust it so that the OSD is displayed on the middle of the screen
(OSD H. CENTER correction).

10
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V-POSITION XX Adjust it so that the pattern midline superposes over CRT geometric
center.

V-SIZE XX Adjust it so that the picture vertical reproduction display ratio is more than
92%.

V-SC XX Adjust it so that upper pane and bottom pan of the pattern are the same as
the middle pane.

V-LINEARRITY XX Adjust vertical linear.

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 XS600, adjust it automatically with white balance adjustment software.

Standard: Color temperature 9300K  (X=0.284 Y=0.299)

Warm color: Color temperature 6500K  (X=0.313 Y=0.329)

Cold color: Color temperature 12000K (X=0.272 Y=0.279)

Other factory menu data

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

Engineering [llumination.

IC INFORMATION

1. SANYO USOC CHIP - LA76936/LA76938 (N103)
The SANYO USOC series combines the functions of a Video Signal Processor (VSP) together

with a CPU embedded Control/Graphics p-Controller (TCG p-Controller) .The delivery
specifications of LA76936 or LA76938:
1.1 Case Outline: DIP64S(600mil) Plastic Package;
1.2 Function: IIC Bus Control VIF/SIF/Y/C/Deflection/CbCr IN/Implemented in a Single Chip
with CPU

11
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1.3 Applications: PAL/NTSC/SECAM Color Television Sets

1.4 PIN function of LA76936/LA76938

PIN FUNCTION VOLTAGE PIN FUNCTION WOLTAGE
1 SIF output 245V 33 XT1 1.52WV
2 IF AGC Filter 255V 34 XT2 253V
3 SIF mput 311V 35 VDD 5.0V
4 FM filter 217V 36 POW (I/O) 5.0V
5 FM output/select audio 220V 37 FACP/N (L'O) 071V
[ Audio output 2,15V 38 APDC 1.12V
7 SND APC filter 211V 3 KEY 5.0V
8 IF Vec 5.0V 40 RESET 5.0V
9 EXT audio input 41 PLL 278V

10 ABL 419V 42 CPU GND 0

11 RBG Vec 5.22WV 43 CcCcDVCC 5.0V

12 R output 243V 44 FBP input

13 G output 249V 45 Y/C-C input

14 B output 242V 46 N.C

15 N.C 47 X radial protect

16 WV RAMP OSC . capacitor 2,14V 48 Fast blanking input 247V

17 Vertical output 1.93V 49 Cb input

18 I reference 1.67V 50 4.43MHz crystal

19 Horizontal/lBUS Vee 5.0V 51 Cr input

20 FAC filter 2.63V 52 Select video output

21 Horizontal output 0.78V 53 Chroma APC filter 321V

25 Video chroma deflection o 55 Video e.:'h.t'onm 480V
GND deflection Vec

23 N.C 54 EXT video input

24 N.C 56 INT video mput

25 SWVHS (I/O) 57 Black stretch filter 2.6W

26 REM (I/O) 5.0V 58 PIF APC filter 236V

27 AVZ (T/O) 59 AFT output

28 AV (L/O) 60 Video output

29 N.C 61 RF AGC output

30 MUTE (I/O) 62 IF GND

31 SDA 5.0V 63 VIF AMP INPUT

32 SCK 5.0V 64 VIF AMP INPUT

12
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PIN 1 (SIF OUTPUT)
This 1s a SIF output pin.
The output of this pin can be used as an mput for Stereo Decoder IC e.g. NICAM IC.

The output 15 a follow-enutter and its output impedance 1s about 35002, The DC output 1s about 2.8V.
When the Picture to Sound carrier ratio mput to the IC 1s 25dB. the sound IF output of this pin is abou
100dBuViwithout SAW Filter). When through the SAW filter | the Picture to Sound carrier ratio input t
the IC 1s about 10dB .the sound IF output of this pin 1s about 100dBu'V.

o
PN
9

777
400puA

(C

The circumference circuit of pin 1

PIN 2 (IF AGC Filter)

This is 1% AGC filter pmn.

The signal, which 15 peak detected by the AGC detector. 1s smoothed by the external capacttor C1 and
become to AGC voltage. A 2% AGC filter is also built-in into IC. The value of C1 depends on the speed of
AGC, sag etc. The recommended value 1s about 0.022uF.

If the BUS of IF AGC option 15 set as “17, the gain of PIF is set to minimum.

13
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Veo

Ay 2

AGC Filter

IF AGC
defeat

The circumference circuit of pin 2

PIN3  (SIF INPUT)

This 15 a SIF mput pin.

The input impedance 1s about 1k{} and the mternal DC voltage 1s biased at about 3.3V. The maximum
mput for this pin 15 96dBuV.( When the output of pin 1 1s 100dBuV, because fo capacity 10pF enters

between the pinl and pin3 . sound career decreases and become about 90dBuV at Pin3 ).

14
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4 ov

AN

5000 j

200u

The circumference circuit of pin 3

Recommended application circuit

PIN 4 (FM FILTER)
This 1s the filter pin for the DC loop of FM detector.

FM.Gain Deem-TC

De- 5
emphasis

FM DET

Using PLL FM detection will cause DC shift during detecting SIF from 4 5MHz to 6.5MHz. However,
this IC 15 able to detect SIF signal from 4.5MHz to 6.3MHz with good lineanty range. The detected signal
will pass through an amplifier after the DC output is fixed. In order to keep the DC output constant,
feedback loop using operating amplifier 1s built-in into the IC. It 1s necessary to feedback a DC component,
which 1s created by the external capacitor of pin 4. The recommend value of this capacitor 1s 1uF. The low

frequency and the respond time characteristic of mnput signal depend on the value of this capacitor.

15
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It 15 also possible to decrease the FM detection level by connecting a resistor is series with the capacitor at
pin 4. By setting the resistor to 39K.Q the output level can be controlled by the FM GAIN -

BUS setting for FM Gain Qutput level
0 300mVrms (£ 30KHz)
T 300mVrms (£ 20KHz)
1KQ
—QMJI —
§ AN N
| 1KQ
+
1uF Zj
The circumference circuit of pin 4
Pin5  (FM Output)

This 15 an output pin for FM detector.
The output circuit 1s a voltage follower. The DC voltage 15 about 2 53V and the dynamic range 1s 3.3V

The setting of BUS 15 depending on the frequency of SIF:

SIF frequency BUS setting
4 3MHz 007
5.5MHz 01°
6.0MHz 107
6.5MHz 117

The output level 1s variable which is controlled by BUS:
BUS setting for FM Gain

Output level

0

300mVrms (£30KHz)

T

300mVrms (£25KHz)

The output impedance 1s variable which is controlled by BUS:

BUS setting for Deem-TC Qutput Impedance
0 5.0KQ
s 7.3KQ
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The time constant of the de-emphasis 15 determined by the value of external capacity C5 (0.022uF). It 15
not necessary to connact an external capacity if a stereo IC 15 used but the output impedance 1s very high.

This pin can also be used as an audio switch by setting the bus for AMON 5W -

0 = Normal mode (de-emphasis FM-Detector).
1 = SA0 mode at External audio input mode.

i g“}'

FM Det signal

E1{PAL)

BUS:Deem-TC SOLA
300pA 300pA I

The circumference circuit of pin 3

PIN6 (Audio Outpur)

This 1s an audio output pin.

The output impedance is about 3000) (Q1 impedance is about 150£)) and the DC output is about 2.5V
The dynamic range 1s 3. 5Vpp.

There is an attenuator between input (internal audio - pin 3; external audio: pin 9) and output, whose
maximum gain is 0dB. The DAC step 1s 0.5dB. A LPF (fc = 30Hz) 1s built in-between D/A circuit and

volume circuit to eliminate "POP’ noise problem caused by the volume control.

10KQ

/f

Circumference circuit of pin 6

17
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PIN 7 (SND APC FILTER)
This 1s a SND APC FILTER pin.

The phases of chroma frequency signal 1s compared with the sound IF VCO frequency signal. The
discrepancy in phase is transformed into current and output to pmn 7. This current is smoothened by the
external capacitor of pin 7 and 1s used to control the Sound IF VCO.

The dividing ratio of Sound IF VCO 1s varied according to the SIF system selected. The oscillator
frequency of Sound IF VCO is locked at a frequency which 1s 500k away from SIF frequency.

PINS (IF Vco)

This 15 DC voltage supply pin for IF circut. Connect a 5.0Vdc to 1t.

Connect the grounding of the filtering capacitors to the IF Ground at Pin 62.

PIN 9 (VM OUTPUT or EXT AUDIO INPUT)
This pin can be selected to be Ext Audio Input or VM Output by setting -
VMAUDIO SW = 0 EXT AUDIO IN
= 1 VM OUT

VM output
Output the differentiated signal.
Functions that can be controlled by BUS.

+ VM GAIN Control VM AMP GAIN/with defeat (3 bits)
+ VM delay Control VM delay time (2 bits)
‘n.']‘ul ouT

29V

25KQ ISKO 25KQ ]

@T % K

Exr. 50pA
Audio In
EXT Audio Input

This pin can be configured as an external audio signal input.

The input impedance 1s about S0KQ and the DC voltage 1s biased at about 2.9V There 1s necessary to

use a coupling capacitor at the input.

18
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PIN 10 (ABL)

* ABL (Auto Beam Limiter) Function

This 15 an ABL / ACL input pin.

Please transform beam current into voltage.

Refer data-sheet for more details about the characteristics.

WVee 5.0V 100pA

4700

\

B (BEAM CUREENT)
VOLTAGE IN

Ref Voltage

;Lﬂr.':l Vdc

= Contrast ABL/BRT ABL

PIN11 (RGB Vo)
This 1s a Vee input pin for RGB output block.
An 8.0V regulator 1s built-in in the IC. Please supply a current of 18mA to it.

A resistor 1s needed to connect with this pin from Vee. The value of the resistor 1s calculated as below:

R[Q] = (Vee - 8.0)/18m

For example: Vee = 9.0V, then an 51€2 resistor 1s necessary

Vee B.GB Out

A 8V Regulator
11)

”

10uF  10000p

19



SERVICE MANUAL (SA-A)

PIN 12, PIN 13, PIN 14
These are the R, G, B signal output pin.
PIN 12 - R OUT,
PIN 13 : GOUT,
PIN 14:BOUT
Output Signal :

(R. G, BOUTPUT)

RGB
Output T Pedestal Level
Level 0 IRE Level
N
Y RGB Output Level 3.0Vpp
| | Pedestal Level : 2.1VDC
(Temperature Characteristic. D -2mViIC)
Blanking Level I 04VDC @ Condition *1
Blanking -
Level
T | F.GorB
1006
O—w o
lmA
Condition *1 :
*  Contrast Control (7 bir) : Max
* Brightness Control (7 bat) : Mid ( 100000 )
*  Sub-Brightness Control (7 bat) : Mad
+ E_ B Drive Control (7 bat each ) : Max
* G Drive Control (4 bat ) - Min
¢ R G B Bias (Cut-Off) Control (8 bit each ) : Min
Each control variable range 1s show below:
Input signal @ 1Wpp (Sync Tip to Whate) = 140 IRE
Min Twvpical Mazx
Y Total Gain (Max) 12 dB 14 dB 16 dB
Contrast Control Max/Mid 5 dB 7 dB 9 dB
Contrast Control Range Min/Max (128-step) -15  dB -12  dB 9 dB
Brightness Control Max/Mid (64-step) 25 IRE i0 IRE 35 IRE
Brightness Control Min/Mid (64-step) -35 IRE -30 IRE -25  IRE
Sub-Bias Control Range (128-step) 700 mV 800 mV| 900 mV
Bias Control Range (256-step) 700 mV 800 mV| 900 mV
G Dnve Reduction Control Range (16-steps) 4 dB
R.B Dnve Reduction Control Range  (128-step) 9 dB 11 dB 13 dB

20
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PIN15 (N.C)

PIN 16 (V RAMP OSC. Capacitor)
This pin is connected to a capacitor, which is used to generate a ramp waveform for the reference of pin 17
(Vertical Output).

Ramp waveform 1s generated by charging / discharging the capacitor. Please use a 0.47uF Mylar capacitor.

-
\A Discharge ll
(9

10002

Mylar capacitor |

v
0.47uF o IJK@f P W
—W

10©2 } TDisclmrge during Retrace period

T

PIN17 (VERTICAL OUTPUT)
This 15 an output pin of vertical synchronization ramp signal.
We recommend using together with LAT840 senal

Below are some functions which can be control by BUS:

« VDC - position of field (6 bits)
o W Size - size of field (7 bits)
* W Limnearity : linearity (5 bats)
« VWV SC S compensation (5 bits)
Vee
To LATE40
17
300 nA
1 Field

The application of vertical position adjustment circuit 1s different depending on either using * dual

voltage supply or single voltage supply. Please refer to technical note of LAT840/LATVE040 (Vertical
output IC).

21
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PIN18 (I reference)
This 1s a pin for producing the reference current.

Connect a resistor of 4. 7KQ to ground from this pin.

2.6KQ 70Q

4.7TEQ

Note :

During the evaluation stage of this IC (engineering sample). bus-control is used to adjust the horizontal
frequency (H freq. = 6 bits). No adjustment of horizontal frequency 1s needed in the mass-production
products. Depending on the accurate level of horizontal free-run frequency we need. a low offset external

resister 1s requested.

PIN 19 (HORIZONTAL /BUS Vco)
This 1s a Ve pin for horizontal deflection block and BUS mterface block.
There 15 a 3V regulator built-in the IC.

Icc=31mA
- Bus
4B Interface
A .
12} 1
R1 5V Shunt Hor Osc
Regulator AFC
l 77[7 H. Drive

Choose the value of the resister R1 so that the current flow wnto pin 19 15 31mA.
The value of the resister 1s decided as below:

Rl=(+B-50V)31mA

22
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PIN 20 (AFC FILTER)
This 1s the AFC filter pin of horizontal VCO.

C1

2
T R1
> HVCC

C1 1s used for canceling the vertical ripple. while the resister R1 1s used for transforming the control

current into voltage. C2 is a smoothing capacitor.

Reference value - Cl1=10pF
C2=0.015uF
R1=30KQ

PIN 21 (HORIZONTAL OUTPUT)

This 1s a honizontal output pin, and its output circuit 1s push-pull circuit.

0N

o
4

1.8KQ

Hori Output N AN G]

Trl

The maximum collector current of the Trl 15 3mA. Usually, R1 15 used to reduce the influence of the
honizontal output to IF block and 1s recommended to be set at 100€. The level of influence depends on the
pattern lay-out of the chassis.

Note : The duty of the horizontal output pulse 1s designed at 37.6us i low period.
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PIN 22 (Video Chroma Deflection GND)
This 1s the ground pin of video/ chroma/’ deflection block.

PIN 43 (CCD Vco)
This 15 a Voo (3V) pin for 1 H delay-line.

1HDL o
VCC (5V) %
100

)

- 1H
3 ’—.- .
Delay Line

0.01pF == 4.7F

PIN 44 (FBP INPUT)

This 1s the input pin of flyback pulse, which 1s used for AFC.

The threshold voltage at which the flyback pulses are acquired mternally by the IC 1s 3/5%Vee. (For
example, if the Ve 1s 5V, 1t 1s 3V). The fly-back pulse 1s input via R1 and R2.

Besides. although the mput flvback pulses are mput to the AFC2 loop to take up the horizontal output
storage time the flyback pulses must be matched to the screen center by adjusting the integration provided
by R1 and C1.

This IC has a function which 1s used for horizontal position fine adjustment:

Horizontal Phase: the horizontal center of the screen can be adjusted by bus-controlled. (5bit)
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Technical Note of LAT6936

BGP
5.0V
Vee Vee }
33V

SECAM W
o- DA
3000 34

Cl 1 R2 _ 14V

3/5% Vee

BGP MAFC ’1;
FBP 56V
¥ 40V

0.4V

Standard Hori. Trace period

BGP

20V Vertical retrace tume image

SECAM V Perio

Note 1)
The best storage time of this IC, between the rise up of Honizontal ocutput (pin 21) and the nise up of put

FBP, is about 9us. Therefore, the storage time of television chassis 1s better set at 9 us = 2ps.

Note 2)

In LA76930 series. FBP is not used in the blanking of RGB output. RGB blanking pulse 1s produced in the
internal count-down circuit, and the phase 1s depending on horizontal synchronization signal.

Regarding the phase and the width of blanking pulse, previously the waveform is made up and designed in
FBP input circuit. But, in LA76930 series, the phase and the width of blanking pulses (H BLE R&L) can
be set by BUS control. Therefore, the design of FBP mput circuit (adjustment of horizontal phase, jitter
characteristic etc) become easier. Also, 1 case of development of many chassis, this can contribute to

speed up the development period.
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PIN 47, 46, 45 (EXT R, G, B INPUT or S-VHS IN)
These pins can be selected as EXT RGB input pins or S-VHS input pins.
They can be used in erther digital input mode or analog input mode.

A coupling capacity is necessary.

47 PIN : R INPUT or NC,

46 PIN : G INPUT or YC-Y,

43 PIN : BINPUT or YC-C

Input Signal selection:
VINJEXTRGB SW =1 S-VHSIN
" =0 EXTRGBIN

*  Analog Signal 0.7V (Black Level - White Level)
¢  Digital Signal High Level : 3V(Max)

Pedestal Clamp
CURRENT 2000A G0nA
CLANP )
200uA BGP
TuF :} 100Q
1KO
CURREN
CLAMP

20 DIU..'-‘\. = '9“_;'-'5_

BGP

Note: OSD signal 1s controlled by brightness and OSD contrast.

To Video SW

{(O5D signal 1s impressed on external video signal before brightness and contrast control)
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PIN 48 (FAST BLANKING INPUT or VIDEO IN)
This pin can be selected as an EXT FAST BLANKING INPUT or VIDEO INPUT.

R

200uA é G

1.1KQ 1000 B
@i
Ref. Voltage
7;2.0“\-’(112
47pF
ar 60u
L
M To Video SW
SOV 1.4Vde 1KQ
v Thresheld
Input Signal
nput Signa SuA

Input Selection:
VIN/EXT RGB sW 1= VIDEOIN
0= FAST BLANKINGIN

27



SERVICE MANUAL (SA-A)

PIN 49,51 (CbCr Input)
These are the Cb and Cr mnput pins.

..\
J
Cb 1KO .
KO KO S0pA

0.1uF lKﬂg 1KO
O

Cr 1KO .
2KO 2K S0uA
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PIN 50 (4.43MHz CRYSTAL)

This 1s a 4 43MHz xtal connecting pin.

CWw:

6200 | 600 QK

L TINT
CW SW

?200% BShooua
o

()
2/

4 430MHz
Crystal

I

PIN 52 (Selected Video Output or fsc Output)

This pin can be selected as Selected Video Output or fsc signal

In Selected Video Out Mode. this signal which is selected by a video switch among pin 36, pin 34, pin 46
or pin 48 input signals, 15 amplified 6dB and then output here. The output amplitude 15 2Vp-p.

In fsc Output Mode, fsc signal 1s outputted

Qutput Selection:
SVO or fse Qutput - 0 = Selected Video Out
1 = fsc s1gnal

Lan
]

1000
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PIN 53 CHROMA APC FILTER)
This 15 a filter pm for APC filter of chroma VCXO.

VCXO
Vee Control
24EQ %
0.47uF KO
)
2MEQ
300 pA 50pA
(BGP:ON)
0.01 uF

PIN 54 EXT VIDEO INPUT & Y INPUT in S-VHS MODE)

This 15 an external video mnput pin. (Y INPUT in S-VHS MODE at VIN/EXT RGB SW=0)

The pedestrian level of mput signal 1s clamped at 1/2 Vee by charging & discharging external capacitor.
This pin also become the input pin of Y signal in 5-VHS mode at VIN/EXT RGB SW=0

60pA
o—8—(5)—W\ K
1 uF 1KO To Video SW
OuA

PIN 5SS (VIDEO CHROMA DEFLECTION VCCQ)
This 15 a Vee pin of video/ chrome/ deflection block.

Connect a 2V to this pin.
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PIN 56 (INT. VIDEO INPUT & CHRONMA SIGNAL INPUT IN 5-VHS MODE)
This 1s an internal video wput pin. . (C INPUT 1o 5-VHS MODE at VIN/EXT RGB SW=0)

The pedestal level of input signal 1s clamped at 1/2 Vee by charging & discharging external capacity.
This pin also become the mput pin of C signal i S-VHS mode at VIN/EXT RGB SW=0

60pA

1 uF ko To Video SW

L » ToChromablock

PIN 57(BLACK STRETCH FILTER)

This 15 a filter pin for black peak level detection in black stretch circuir.

The capacitor is charging dunng black peak period. and discharging via external CR exclude black peak
period. The DC level of the output and the gain of black stretch will be reduced if the value of time

constant 1s large.

VCC

2.24F

12VC

Y signal
40uA

Defeat

This pin 1s used for DC RESTRATION CONTROL.
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PIN 58 (PIF APC FILTER)
This 15 an APC filter pin for PLL circuit.

The output 15 achieved from the collector of the current mirror circuit. First, the APC loop gain is
determined by the tume constant (B1 & C1).

If R1 1s increased. the loop gam will increase and the pullan range will increase as well. But, the
characteristic of the noise sensitivity will degrade at the same tune, therefore our recommended value for
R1 1s 36000

On the other hand. the tume constant of APC loop i1s determuned by the capacitor C1 and the internal
resistor mside the IC. Therefore, if the capacitor Cl 1s vanable, the tume constant of loop will change

largely by every step. We recommended the value of C1 1s 0.47uF.

SOV

1000 VT

1

[

L

L=

L=

R1 -

560 O ~

560 © C VCO-CTRL

[

L=

C1 + -
L~

047wF  LIL -
L~

L~

L~

L~"

L~

3
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PINS9 (AFT OUTPUT)

This 1s an AFT output pin.

The output 1s achieved from the collector of the current murror circuit. The control sensitivity of AFT can
be adjusted by the external resister (R1, R2). The voltage of pin 39 1s determuned by the external resister
{(R1. R2). The control sensitivity of AFT 1s about 25mV/KHz when B1 =R2 =47KQ.

The BUS control 1s fixed at “L.”" when IF PLL 1s unlocked.

——— >
L~
L
L
L~
El -
47K Q F
=
L~
L
L
[~
L~
” 300 Q
L~
i
3
L ? 59
\ /
L~
-
L
” 3000
L
L
L~
L~
L
R2 -
47K © 0.1uF _ ”
L=
L~
L
L
L
s Iy

The circumference circuit of pin 39
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PIN60 (VIDEO OUTPUT)
This 15 a video output pin.
The output is a low impedance circuit.
*  The video DC outpurt 15 3 7V when there 1s no signal.
*  Sync Tip Voltage 1s 1.4V
*  The video amplitude 15 2.0Vpp
In addition, there 1s a Black Noise Inverter Circuat bualt-in in thas IC.
®  The threshold voltage of Black Noise Inverter1s 0.8V
®  The replacement voltage of Black Noise Inverter1s 1.8V

The built-in sound trap 1s linked with the BUS (SIF SYSTEM) so that the trap frequency 1s set

automatically depending on the SIF frequency selected.

In order to prevent the unsatisfied drive capacity of amplitude matching (1Vpp) and load (video circuat,

chroma circut. deflection circuit), we recommend application circuit below:

Vee
Video Circuat
TR o
\ég} Chroma Circuit
31002 Deflection Circuit
3100 7l7
500uA

The carcumference circuit of pin 60
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PIN 61 (RF AGC OUTPUT)

This 1s a RF AGC output pin.

The reference voltage, which 15 controlled by BEF AGC DVA, and the IF AGC voltage is input into
differential amplifier and the output 1s obtained at the open collector.

The time constant is determined by the value of the external R & C.

The maximum drive current of Q1 15 ImA

The maximum DC voltage of pin61 15 9V

Please change the value of R for the correct DC voltage depending on the specification of tuner.

2nd
IFAGC
Filter
Output

Ta BUS
Status

A) The circumference circuit of pin 61

A comparator, which is used for BUS status 1s built-in this IC. The reference voltage Va 1s set as Vec*(6/7)
and compare with voltage Vi below:
Vit =Vee — {Io*(1/3)*70KQ}

* Io 1s the output current of pin 61.

REFAGC [EVCC

?ID ; To
JVT v BUS

-

01
* = Rb
DT DT Ra:Rb=1:6
i

To: max 1lmA . o .
B)The circumference circuit of pin 61
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~The example application circuit

Ra:Rb=1:6 Vec=3V so Va=4 3V
RFAGC Bus status change at Va=Vt

Io at this condition 1s 20ud

~

Vout ——— (Vp-Ie - R1
RI+R2 @ )

If the BUS status change “04=1" . Vout voltage 1s 6.
{Condition : Vg =9V, R1 =30KQ, R2 = 120KQ , Io=30u4)

PIN 62 (IF GROUND)

This 15 the ground of IF circuit.

PIN 63.64 (VIF AMP INPUT)

This 1s a VIF input pin.

The input impedance Ri 1s about 1. 5KQ and the mput capacity 1s about 5pF.

This 15 a balanced mput and 1t needs a C1(0.01uF) capacitor for coupling. The balanced error generated 1n
the SAW filter and the printed plate can be canceled and the weak field characteristic may be improved by

using C1 to cross the IC input pin layout on the printed plate.
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»
—el 4
Cl I - .

Ho |
1
®

The circumference circuit of pin 63 & 64
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15 <=p-COM Block=>
1.5.1 Imnternal communication

1. Bus control of LAT6936 1s controlled by the internal communication {IECJ of pfCOM. The internal
communications ports of @ COM are assigned special functions such as DATA for P31, CLOCK for P32.

2. The internal communications ports (P31, P32) of uw COM are internally connected to
general-purpose ports (P12 : DATA. P13 : CLOCK) through register control, so that the Bus Control can

be controlled by an external device.

3. The terminal AN3 of u COM is internally connected to the terminal AFT (PIntl18) of BIP.

4. The terminal P33 of p COM 1s internally connected to the terminal C_SYNC (Plnt01) of BIP.

1.5.2 Recommended Oscillation Circuit and Sample Characteristics. (XT1.XT2)
The sample oscillation circuit characteristics in the table below are based on the following conditions:
- Recommended circuit parameters are verified by an oscillator manufacturer using a Sanyo provided
oscillation evaluation board.
- Sample characteristics are the result of the evaluation with the recommended circut parameters
connected externally.

Recommended oscillation circuit and sample characteristics (Ta = -10 to +65°C)

Frequency | Manu- | Oscillato | Recommended circurt Operating Oscillation Notes
facturer |r parameters supply voltage | stabilizing time
range
Cl1 C2 Rf Rd typ. max
32.768kHz | Seiko C-002EX |TBD |TBD |TBD |TBD |45-55V TBD |TBED
Epson
Notes The oscillation stabilizing time period is the time until the VCO oscillation for the imternal

system becomes stable after the following conditions. (Refer to Figure 2))
1. The VDD becomes higher than the minimum operating voltage after the power 1s supplied.
2. The HOLD mode 1s released.

The sample oscillation circuit characteristics may differ applications. For further assistance. please
contact with oscillator manufacturer with the following notes 1 yvour mund.

- Since the oscillation frequency precision 1s affected by wirmg capacity of the application board. etc.,
adjust the oscillation frequency on the production board.

* The above oscillation frequency and the operating supply voltage range are based on the operating
temperature of -10°C to +63°C. For the use with the temperature outside of the range herein, or in
the applications requiring high reliability such as car products, please consult with oscillator
manufacturer

* When using the oscillator which 1s not shown in the sample oscillation circuit characteristics, please

consult with Sanyo sales personnel.
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Since the oscillation circuit characteristics are affected by the noise or wiring capacity because the circut

1s designed with low gain in order to reduce the power dissipation, refer to the following notices.

» The distance between the clock I'O terminal (XT1 terminal XT2 terminal) and external parts should

be as short as possible.

* The capacitors” V5SS should be allocated close to the microcontroller’s GND terminal and be away

from other GND.

» The signal lines with rapid state changes or with large current should be allocated away from the

oscillation circuit.

XT1

XT2

wr

AN

01:"—i Rﬂf}—i

X'tal l

Recommended oscallation circuat.

1.5.3 FILT recommended circuit

1000

1M

s

m . ‘ FILT

22pF _ | 33000pF

T

FILT recommended circuit

(Note) Place FILT parts on board as close to the microcontroller as possible.
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1.6 The block diagram of the LA76936/LA76938
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2. EEPROM 24C08 (N602)

2.1 Features

* Write Protect Pin for Hardware Data Protection

— Utilizes Different Array Protection Compared to the AT24C08A
* Low-voltage and Standard-voltage Operation
—-2.7(VCC=2.7Vto5.5V)

* Internally Organized 1024 x 8 (8K)

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

* 400 kHz (2.7V) Clock Rate for AT24C08A

* 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 Available

* 8-lead PDIP Packages
2.2 Description

The AT24CO08A provides 8192 bits of serial electrically erasable and programmable read only
memory (EEPROM) organized as 1024 words of 8 bits each. In the AT24C08A, the 8K is internally

organized with 64 pages of 16 bytes each. Random word addressing requires an 10-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 AT24CO8A is available in space saving 8-lead

PDIP package and is accessed via a 2-wire serial interface. In addition, the AT24C08A is available

in 2.7V (2.7V to 5.5V) supply.
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2.3 Pin Configurations

Pin Configurations

N - 8-lead PDIFP
Pin Name Function —
AD - A2 Address Inputs A0 HEves
102 7O wP
sDaA Serial Data Azxl]a sscCL
_ GND [ 4 s sDA
SCL Serial Clock Input
wpP Write Protect
NC No-connect
2.4 Block Diagram
vee ——
GND ——
wp
SCL o START
STOP 1
SDA —1—o—» LOGIC
SERIAL |-\ _—
L - COMNTROL = H.W., PUMP/TIMING
* LOGIC
lLOAD - l
¢  DEVICE ] COMP DATA RECOVERY
ADDRESS
* COMPARATOR Loab |InG
"E"E | L ¥ o
Ay R DATA WORD w
- EEPROM
A, $— " ADDR/COUNTER s
o
L
¥ DEC » SERIAL MUX
L
Dy #  Dgyr/ACK
»  LOGIC
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, A1, AQ0): The A2, A1l and AO pins are device address inputs.
The AT24C08A does not use the device address pins, which limits the number of devices on a
single bus to one. The A0, A1l and A2 pins are no-connects.

WRITE PROTECT (WP): The AT24C08A 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)

tHigH
—»| | 1 - -
[ ifEme N
SCL Low LOW
toysa - tH[} 5TA typ,par [ »e
SDA IN

f/////////////bf“

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

o 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
VAVARWAA

DATA OUT - \\ 1

START ACKNOWLEDGE

Standby Mode: The AT24CO08A 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 —STR-W6753(N901)
3.1 Block Diagram

4
Vce
...... ) . e sy D
Protection —{ 1
lconst R
k| Burst + Q T E:I

ggﬂ Control — S 1 L

P i )

VP Burst F( )“““
« 7 SIGND

= 5]
S"‘G,_ﬁ_ﬁ_ﬂ_osc Qsjgl

<+

R
é U 1 MaxoN Efz
'y X

+ BD 4]
+
ZI_§< . X a .
OLP ; 1 Bottom Selector ;7 :L
L5t S| T

/A

-

e
|\,
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3.2 Functions of each terminal

WFES | SRTRS B % AE
Terminal No. | Symbols Descriptions Functions
i D Fla s MOSFET Kl v
Drain terminal MOSFET drain
3 S/GND V—=RIT T v FHRT MOSFET Y—ARUY 5 ¥
Source /Ground terminal MOSFET Source / Ground
. - EFT A RN )
Power supply terminal Input of power supply for control circuit
A ZbAS—bBARRRERER T ﬁﬁﬁﬁaﬂ&;{;‘;ﬂ;}‘f 7 M BME
5 SS/OLP Delay at Overload/Soft Start . - .
set up Terminal Overload Prutecnc_m and Soft Start Operation
Time set up
] =
N FERIEBBHE 51 WS
6 FB Feciitask ternsingl Constant Voltage Control Signal Input,
Burst(intermittent) mode Oscillation Control
WEMREA SR b AT | BEFRKRHES AR b ARIESASD
) OCP/BD Overcurrent Protection Input Overcurrent Detection Signal Input
/Bottom Detection Terminal /Bottom Detection Signal Input

3. 3 Example Application Circuit

I
|

82
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4. VERTICAL DEFLECTION BOOSTER—STV9302B/LA78040 (N440)

4.1 Main Features

m Power Amplifier

m Flyback Generator

m Output Current up to 2 App

m Thermal Protection

4. 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.

4. 3 Pin Configuration

HEPTAWATT
(EPIastic Package
ORDER CODE: STV9302B

- Input (Mon Inverting)
Cutput Stage Supply
Output

- Ground Or Negative Supply

- Flyback Generator
Supply Voltage

L — Input (Inverting)

1
T
I—menmmw

Tab connected
to pin 4
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4.4 Internal Block Diagram

Non-Inverting
Input

Inverting
Input

4

Output Stage Flyback  Supply
Supply Generator Voltage
6 3 2
Flyback
Generator
! +
Power I
Amplifier
1 i
Thermal
Protection
STV9302B

Ground or Negative Supply

49
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4.5 Absolute Maximum Ratings

Symbol | FParamster Valus Unit
Voltage
Vg Supply Voltage (pin 2) - Note 1 and Note 2 40 v
Ve, Vi Flyback Peak Violtage - Mote 2 7O v
W3 Violtage at Fin @ - Mate 2, Note 3 and Mobs & 0.4t (Vg + 3) v
Wi, Vs Arrgdifier Input Voltage - Mok 2, Mok & ard Note 7 -0 1o (Vg + 2) or +40 v
Current
la (1) Cutput Peak Current at f =50 o 85 Hz, 210 pa - Mobs 4 5 A
lg(2) Cutput Peak Gurment ron-repstitive - Mot 5 2 A
|3 syw Sink Current, t< 1 ma - Mots 3 1.5 A
I3 5oures Bourze Current, t <1 ms 1.5 A
Iy Flyback pulse current at f= 50 10 85 Hz, t =10 ps - Mote 4 5 A
ESD Susceptibility
E&D Human body medel (100 pF dischamged through 1.5 kil 2 k¥
ESDz2 El&.) Standard (200 pF dischanged through o o) B00 L)
Temp=rature
T, Srage Termpsrature -4 b 150 =G
T Junction Tempsraturs +150 =G

Note:1. Usually the fiyback voltage is slightly more than 2 x V. Thiz must be taken info consideration when
seling Vs

Varsus pind

V3 is highar than Vz during the first half of the fiyback pulse.

Such rapatitive ouwtput paak currants are usually observed just bokbre and after the fiyback pulsa.

This non-rapatitive owput peak cumant can be obsarvad, for example, during the Switch-On/Switch-
OFf phasas, This peak current is acceptable providing the S04 is respectad (Figure & and Figure ).

All pins have a roverse diode fowards pin 4, these diodas should never be forward-biased.
Input voltages must not axceead the lowar value of aither Vs + 2 or 40 volts,

i ho

o

b =]
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4. 6 Electrical Characteristics

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

Symibol | Paramater Test Conditlons | Min. | Tvp. | . | unit | Flg.
Supply
Vg Cpemting Supply Voltage Range (Vo-Vy) MNote & 10 a5 v
Iz Fin 2 Cuiescant Cument 5 20 ma 1
Iz Fin & Cuiescant Cument -] 19 50 ma 1
Input
Iy Input Bigs Current Vi=1W V=22V -06 | 1.5 pA 1
I Input Bias Curent Vi=a2¥ V=1V -06 | 1.5 | pA
ViR Cpermaling Input Voltage Range 0 Vg-2| W
Vig Ciffzst Voltage 2 mV
At | Crifsst Drift versus Temperaturs 10 ML
Output
I Cperating Peak Cutput Currsnt f= 50 8)Hz +1 A
Vo Cutput Saturation Voltags o pin 4 =14 1 1.7 v 3
Ven Cutput Saturation Voltags to pin & I=-14 1.8 2.3 v 2
Miscellanesus
G Viltage Gain =] dB
Vpss | Dicde Forward Voltage Between pins 5-6 ls=1A 1.4 2 v
Vpes | Dicds Forward Voltags between pins 3-2 la=14 1.3 2 v
Vagy | Saturation Voltags on pin 3 la= 20 mA o4 1 v 3
Vemy | Saturation Voltage to pin 2 (2rd part of fiyback) |lz=-14 24 v

& In normal applications, the peak flvback voltage is sightly greater than 2x (Ve - Vg Themfore, (Ve
- Wi = 35 V is not aliowed without special circuitry.
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4.7 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.

é, l 2 +Vs Output
470pF 01pF X Cp (47 to 100pF) Voltage
ry 3 2 e e
L] i s Output
Flyback c
Vref Generator HEant
e Power =
L Amplifidr L1
Vertical Position
Adjustment ﬂ_ s -—}L
b j) !
C = 1]_ I_ Thermal
Vi Safety
"I.lrm /.f' I',/II'I’
4
Vee
O
470pF 0.1pF
e A2
 1—=
E A1
. ded: LY . Rd<-EL
(") recommende Sops <Hd < 204

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

4.7.1 Centering

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

5 B
Vamp mx|__Fl_?+2F13__|
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4.7.2 Peak Current
S Y
P 2 R, xR

Example: for Vi, =2 V. Vy=5Vandlp=1A
Choose R, in the1 2range, for instance By=1 {2

, R 2 | R
From equation of peak current: 2 _ -~ P" ™ _ 2

R~ Vu-Vm 3
Then choose Rz or Ba. For instance, if Hz = 10 k) then Rz = 15 k&
Finally, the bias voltage on pin 7 should be:
_ VM + Vm § | _
7 2 1 Ry
i
2

® —1-: 1.4V

v 5

P | -1

4.7.3 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 | [a] [2]
- L Fiyback
Gienerator
Refarence Power o
Voltage Amplifigr ¥ 5
7 -
H'Q HE R 1
7 L
1] { [_Thermal !
Rd ~ ‘“oke
Safe p 4
1 . | Ly
|
E lr—l
-
Hamp
Signal Ay .
Ra
O I
grrgﬁrm — Source of Ripple
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5.AUDIO POWER AMPLIFIER—LA4268/LLA4278(N201)
5.1 LA4268

5.1.1 Overview

The LA4268 15 a 10W power amplifier intended for
televisions.
This IC has a series of pin compatible monaural and 2-

channel power amplifiers, thus allows the end product to
use a commen circuit boad.

5.1.2 Package Dimensions

[LA4268]

ﬂ % - L1000 | F_, f&
& e
P O G
N

B!

! l““ l” .
197, ] 54 H A5 04

SANYC: §1IF10HD

TR

-
od

[

5.1.3 Specifications

Maximum Ratings ot Ta = 25°C

Pararmetsr Symibel Conditions Ratings L nit
Maximum supply voltege Wiz Fa=10 a5 W
Mazimum output currant lo paak 2.5 A
Allowable power dissipation Pd max Infinite heat gink 16.0 W
Thermal registancea Bj-c 3.0 "G
Oiparating temperaturs Topr —20t0 +75 c
Storage temperaturs Tetg =40t +150 oG

Operating Conditions ot Ta = 25°C

Pararmetsr Symibel Conditions Ratings L nit
RAecommended supply voltage Voo i) W
Load resistance AL a 0
Operating supply voltags rangs Voo op Range dosa not excead Pd 1040 34 W
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Operating Characteristics ot To =25°C, Voo = 28V, By = 8 01, f= | kHz, Rg = 600 £, with specified board, in
specified circuit

. Ratings )
Paramstsr Syrbed Conditicna e o p— LInit
Cluisscant current koo Ag=10 ak 70 mé
Vaolags gain VG Wi = 0 dBm a8 40 42 dB
Total harmonic digtortion THD Po= 0.5 W 01 0.2 %
Output noiss woltags VHO Ag = 10 ki1, BPF = 20 Hz 10 20 kHz 0.25 1.0 m
Clutput power Fao THO = 10 % 8.0 10 W
Ripple rajaction SVAR Ag = 0, fr= 100 Hz, ¥r= 0.5 Wme 45 1 dB
- Pd max - Ta
= 15 | | [ 5 ] smaw
U s infirite heat sink '
E ‘I Aai washer
3 efttr {100 100 1.5 mm2 i o
_'f 10
g N
._% N R ELE v
5 gls.e_|50x50 1.5 mnyd s 3
= . !
E‘ 4 - A — '
2 lz Mo heat sink r‘-‘_' Tt
i = - S I
< [
= 0 =0 40 el B4 100 120 140 10
Ambiant temperatura, Ta— “0 LaoeEs
5.1.4 Pin Assignment Equivalent Diagram
W HE: Fiist PRE GND HG
o fay o
—(—0E——=C i & ey
('
w * ——
=] = =]
b= - oo
= it =

Cl:

C3

C4:

* For Muting, add a resistor between pin 3 and GND. 750 £2 for the LA4266/67/68, 200 £1 for the LA42ZT6/77.

Ripple filter capacitor
Decreasing the capacitance value reduces ripple rejection. This capacitor also affects the starting time; decreasing
the capacitance value makes the starting tim e earlier.

: Input capacitor

Because the DC potential of the input pin is not zero, this capacitor can not be omitted. Decreasing the capacitance
value to an extremely low level lowers the low frequency response.

Feedback capacitor

Drecreasing the capacitance value lowers the low frequency response. Increasing the capacitance value makes the
starting time later.

Chutput capacitor

Decreasing the copacitance value cavses insufficient power at low frequencies.
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C35: O=cillation blocking capacitor
Diecreasing the capacitance value causes cecillation to occur casily. Use a polyester film capacitor that has good high
frequency response and tempemture characteristics.
The use of an electrolytic capacitor or o ceramic capacitor may cause oscillation to occur at low temperatures.

C6: Power capacitor
Decreasing the capacitance value causes ripple to occur easily. Locating at a distance from the IC or removing this
capacitor may cause oscillation to ocour.

E1: Mute resistor
Fefer to supplementary discussion “External Muting.”

R:2: Resistor connected in series with oscillation blocking capacitar
Prevents phase shift in conjunction with the cecillation blecking capacitor so that oscillation does not easily occur.
There is an optimal value for the resistor; increasing or decreasing the resistance causes oscillation to occur easily.

External Muting
+ Pull down the electric potential of the ripple filter pin (pin 3). HC Fllter
Muting becomes possible by inserting the discharge resistor R1 between pin 3 and

PRE GNL

GMI. If the resistance value of B is too low, a popping noise is generated; if the
resistance value is too high, the muting effect is reduced. (A value of 750 £2 i=
recommended for R 1.}

Voltage Gain

The voltage gain is fixed at 40dB by the ratio of the 30 k€1 and 300 £2
internal resistors. Therefore, it is not possible to use this IC with a
voltage gain greater than 40 dB. Although it is possible to use this [C
with a voltage gain of less than 40 dB by adding a feedback resistor
(RNF) and external resistors (R} as shown in the diagram, deing so

causes oscillation to occur easily. Therefore, do not use this IC with a
voltage gain of 3B or less.

5.1.5 Notes on Using the IC

Maximum ratings

When this IC is used near its maximum ratings, it is possible that a slight fluctuation in the operating conditions could
cause the maximum ratings to be exceeded, damaging the IC. Therefore, allow for an adequate safety margin in
regards to supply voltage, etc., so that the IC is never used under conditions that exceed its maximum ratings.

Short circult between pins

Applving power to the IC while a short circuit exists between two pins can cause domage or deterioration in the IC.
Therefore, after mounting the I on a board, make sure that there are no solder bridges, ete., cansing o short circuit
between any of the pins before applying power to the IC.

Using the IC in a radia

When using this IC in a radio, make sure that there i= enough distance between the IC and the bar antenna.

Printed circuit pattern

When designing the printed circuit pattern, keep power, output, and ground lines thick and short, and determine the
placement of the pattern and the compenents in such a way as to prevent the genention of an I/0 feedback loop.

In addition, power supply capacitor €6 and oacillation blocking capacitor C5 should be placed as close as possible to
the IC pins in order to prevent oscillation.
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5.2 LA4278

5.2.1 Overview

The LA4278 1z a 10W 2-channel power amplifier intende=d
for televisions.
This IC has a senies of pin compatible monaural and 2-

channel power amplifiers, thus allows the end product to
use 4 common circuit boad.

5.2.2 Package Dimensions

3024A-SIP10H
[LA4278]
ar.n 4.0
0.0 o
Tt b
|
ﬁ -F‘ [r—i—r]
d o’ M M
L - y -
g
i
|
1 v 10
id 25 207 o4l
20
SANYO: SIP10H
5.2.3 Specifications
Maximum Ratings ot Ta = 25°C
Pararnetar Syrnbl Corditions Ratinga LInit
Maximum supply voltage Vi Fa=10 a5 W
Maximum output currant Io peak Par channel 2.5 A
Allowabls powsr dissipation P max Infinite heat sink 26.0 W
Thermal resistancs Bj-z 3.0 “CIW
Operating temperaturs Topr —20to +75 ]
Storage temperaturs Tetyg =40t +150 oG
Operating Concditions at Ta = 25°C
Pararnetar Symibel Conditions Ratings L nit
Recommended supply valtage Voo ] W
Load resistance AL a 0
Ciparating supply voltags rangs Vo op Rarge doss not excead Pd 101034 W
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Operating Characteristics at Ta = 25°C, Voo = 28V, By = 8 £, f= | kHz, Rg= 600 £, with specified board, in
specified circuit

P Skl Condit Hatinge i
arametsr ym onditicna min W p— LInit
CQuisscant current koo Rg=0 5L &0 mé
Voltage gain WG Win= 0 dBm a8 A0 42 dB
Total harmonic distortion THD Po=0.5W 0 0.8 %
Output niss voltags VHD Rg = 10 ki1, BPF = 20 Hz 10 20 kHz 0.25 1.0 my
Cutput powar Fa THOD = 10 % &.0 10 W
Ripple rajsction SVRR Rg = 0, fr=100Hz, Vr= 0.5 VWms 45 ] dB
Crosstalk CT Ag =10k, Vo= 0dBm L] EE dB
Pd max — Ta
= = T T T T T
| Infirite heat zink = :,‘m"z-"'r;"‘
S %3 o torque Fakivem —|
E " Flat was har
% Sl e gre s
£ =0 L applad —
H R
B .
a .
E] 100 =100 = 1.5 mm¥ .
o '%E e e | -
g _ | \I\‘""\« 7.5 x
2 %_5_'¥5l]¥1_5mm3 — .
ey "a A
E 1k Maheat sink - _1- Y
LY e ool [ 712 e )
= . e e S
-2 O =0 40 Em B0 100 13 140 180
Ambiant temperatura, Ta — & Lancean
5.2.4 Pin Assignment Equivalent Diagram
"l"l"\' "l"l"\'
A 1 [N
ﬁjl.mm
o L1y
HF1 kA Fllier PRE GHD Nz § MF2 oUT2 Pawer GHND' - VGG ouTY
(1‘\ o ! T Fnt & (T o ey 0
W

F 2/ 2 k‘*: 15/ ::
" ' Wy i '
4 . 4 E . L E i
I’GE sH : 02 L= A5 |efxes o
W E . w B.E- g - o
1 ] RL o AL E‘C!_

* For Muting, add a resistor between pin 3 and GND. 750 £ for the LA4266/67/68, 200 £ for the LA4276/77.

Description of External Parts

1, C5: Feedback capacitors
Decreasing the capacitance value lowers the low frequency response. Increasing the capacitance value makes the
starting time later.

C2, C4: Input capacitors
Because the DC potential of the input pin is not zero, this capacitor can not be omitted. Decreasing the capacitance
value to an extremely low level lowers the low frequency response.

C3: Ripple filter capacitor
Diecreasing the capacitance value reduces ripple rejection. This capacitor also affects the starting time; decreasing
the capacitance value makes the starting tim e earlier.
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6, C9: CQutput capacitors
Diecreasing the capacitance value causes insufficient power at low frequencies,

C7, C10: Oscillation blocking capacitors
Decreasing the capacitance value causes cecillation to cccur easily,. Use o mylar film copacitar that has good high
frequency response and temperture characteristics. The use of an electrolytic capacitor or a ceramic capacitor may
cause cecillation to cocur at low tem peratures,

C8: Power capacitor
Decreasing the copacitance value cavses ripple to occur easily. Locating this capacitor at a distance from the IC or
removing this capacitor may cause oscillation to ocour.

E1: Muting resistor
Fefer to supplementary discussion “External Muting.”

E2, R3: Resistors connected in series with oscillation blocking capacitor
These prevent phase shift in conjunction with the oscillation blocking capacitor so that oscillation does not casily
occur. There is an optimal value for the resistor; increasing or decreasing the resistance couses oscillation to occur
easily.

External Muting

* Pull down the electric potential of the ripple filter pin (pin 3). M1 Eltar PRE GHD
Muting becomes possible by inserting the discharge resistor R between pin 3 . {2y f
and GMI. If the resistance value of B3 is too low, a popping noise is generated; if I
the resistance value is too high, the muting effect is reduced. (A value of 750 £ is .
recommended for B3.) c2
B2
imma sW
Voltage Gain

The voltage gain is fixed at 0dB by the ratio of the 30 kil and 300 £2
internal resistors. Therefore, it is not possible to use this IC with a

voltage gain greater than 40 dB. Although it is possible to use this [T

with a voltage gain of less than 40 dB by adding a feedback resistor |
(RMNF) and external resistors (R} as shown in the disgram, deing so
causes oscillation to occur easily. Therefore, do not use this IC with a
voltage gain of 30dB or less.

5.2.5 Notes on Using the IC

*

Maximum ratings

When this IC is used near its maximum ratings, it is possible that a slight fluctuation in the operating conditions could
cause the maximum ratings to be exceeded, damaging the IC. Therefore, allow for an adequate safety margin in
regards to supply voltage, etc., so that the IC is never used under conditions that exceed its maximum ratings.
Short circuit between pins

Applving power to the IC while a short circoit exists between two pins can cause damage or deterioration in the IC.
Therefore, after mounting the IC on a board, make sure that there ame no solder bridges, etc., causing a shornt circuit
between any of the pins before applving power to the IC.

Using the IC in a radio

When using this IC in a radio, make sure that there i= enough distance between the IC and the bar antenna.

Printed circuit pattern

When designing the printed circuit pattern, keep power, output, and ground lines thick and short, and determine the
placement of the pattern and the components in such a way as to prevent the genermtion of an [/ feedback loop.

In addition, power supply capacitor C& and oscillation blocking capacitor C7 and C10 should be placed as close as
possible to the IC pins in order to prevent oscillation.

*

*

*
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6 Surround Processor IC—LV1116N (N801)

6.1 Overview

The LV111l& & scound procsessor IC Zor use

in TV set.It :c:tai:s surround proc :si:g

function (2vigss™), Pseudo Stereo Functi

L+E cutput,

nd the major functional klocks of an
ectronic volume control IC.

6.2 Functions

*Input Function SW(3ch stereo Inputs[L, R])
*Line cut (Through output)

-Input Gain
i—E;E,—idB,GCB,_GB,ZGB:EpCEiti
s™(oN/OFF/4 stags 1 1

rL'l

T

Z0dB, TREELE: = 1E8dB[ZdBStep])
*Volume control
(0dB~-14dB:1dBStep/-14dB~-E0dB: 2dBSte
J-0o=-8Z2dEB)

L]

*Balance Control

*Through Mode/Mute Mods

*Pseudo Stereo Function

(ON/OFF/MONC control)

*L+R Output with LPF

(Mute 4+ 7stage level control:Bpositions)
I%C Bus Control

*Tnitial gain of L+R BMP can be controlled
by resistance value of external register

6.3 Package Dimensions

32 EH MAX

j 32 4x0.1 | _
36 19 =77 !
AO0ONNnO00000000nnnn

; B f

] e
oo ooooogoon 1l SANYO:DIP-26s

1 13 ]

302026
395 MAY
[ {3 12§)

10,16

8 6%01,

0256
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6.4 Block Diagram

OTLIAl

E 1]

EEN
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6.5 Pin Function

No Function Voltage Internal equivalent circuit Remarks
1 GND 0
2 INPUT-A(R) Input Impedance
35 INPUT-A(L) VREF - ri=50k
3 INPUT-B(R)
34 INPUT-B(L) :
4 INPUT-C(R) v »7_
33 INPUT-C(L)
Function SW Output
5 LINE-OUT(R) VREF ro=50k
S|k
32 LINE-OUT(L) 7;|7.
DC offset
6 DC Cut(R) VREF cancellation
capacitor connection
pin
31 DC Cut(L)
Pseudo stereo
7 ST-1 VREF phase shift capacitor
connection pin
30 ST-2
Capacitor connection
8 AviSS LPF VREF pin for surround low
pass filter
Capacitor connection
9 TREBLE(R) VREF pin for configuring
treble filter
28 TREBLE(L)
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No Function Voltage Internal equivalent circuit Remarks
10 BASS-1(R) Bass band filter
VREF configuration
27 BASS-1(L) capacitor and resistor
connection pins
11 BASS-2(R)
26 BASS-2(L)
Output Impedance
12 OUT(R) VREF ro=50k £
25 OUT(L) e
Input Impedance
13 EVR-IN(R) VREF - ri=50k Q
24 EVR-IN(L)
Output Impedance
14 EVR-OUT(R) VREF oe ro=50k ()
23 EVR-OUT(L) s
Output Impedance
15 L+R OUT VREF ro=10k £
Reference voltage
16 VREF 0.5Vee
17 Ve Vee
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Na Function Voltage Internal equivalent circuit Remarks
18 VDD VDD

[2C control data input
19 [2C-DATA
20 [2C-CLK
21 VSS 0

Internal resistor
22 L+R LPF VREF —\W

-
29 AviSS HPF VREF “W
() S

36 ANALOG GND VREF
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6.6 Tone Circuit Constant Calculation Examples

Treble Band Circuit
The shelving characteristics can be obtained for the treble band.
The equivalent circuit and calculation formula during boost are indicated below.

+ Calculation example 1
Specification Set frequency : f= 10000 Hz
Gain during maximum boost : Giizas = 17.5dB
Let ususe R1=6.51kQ and R2 = 45.19kQ
The above constants are inserted in the following formula

G = 20%Logio | 1+ R2
,-\/Rlz—l-{l.-';-:l]c}z

1
C= R? z
zfﬂﬁ] R

1

= _ 45190 2_ 10z = 6500 (pF)
27 muonj[—?_m_l ] 6510
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Bass Band Circuit
The equivalent circuit and the formula for calculating the external RC with a mean frequency
of 100 Hz are shown below.

+ Bass band equivalent circuit diagram

R3

+ Calculation example 1
specification Mean frequency : f0 = 100Hz
Gain during maximum boost : G+z0a8 = 20dB
Letususe R1 =0k and R2 =66.7kQ.and C1 =C2=C.

We obtain R3 from G = 20 dB

G=20%Logu | 1+ N2
2R3

R3 = Rz _ 66700 = 3.6kQ
2(10G+2008720 _ 1) 2(10- 1)

We obtain C from mean frequency f0 = 100 Hz

0 = 1
21 A/(R3R2C1C2)
C= 1 = L = 0.1uF
2nf0A/R3R2 2 X lDUz\f 66700 = 3600 S
We obtain Q
R3R2 1
= X = 2.15

2R3 ~) R3R2

Note item when using
(1) When turning on the power, the setting inside is unsettled.
Before setting control data, it does a mute.
(2) To prevent the digital noise of the high frequency influence a terminal. (SCL,SDA)
It can be protected by a signal line in the ground pattern or by the shielding cable.
(3) To prevent the noise in changing a mode, please set the mute ON.
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TV BLOCK DIAGRAM
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THE WAVEFORM of STICKING POINT

?E{ﬁ

s

RN

H

1-78-Ja0t
114810

1175 -Taok
1440:q¥

13

-2 F-moy
190000 B4
-
=

EE |N!1HE|F.'FFTI1!] TE |

I A Chi o Saomy
VTS

WM Sy

s a5 | B

N103 PINGO (VIDEOQ OUTPUT)

-
bl

WHLOus & Chl o 2069
13 TH 2083
WIT AN 103034

N103 PIN12 (R OUTPUT)

1578 Jik]
k4228

WFET

Ni03 PINi4 (B OUTPUT)

i 5 & aa
4] i '..?‘
"
LA WG A Chi T Rsamv
i jennonmE | 4P
N103 PINS&(VIDEOQ INFUT)
B e |
- T ; s v
f— -'L el
L1 - - AEs & Chl 5 2y
(THEA LR :::qu::":
N103 PIN13 (G OUTPUT)
RkE R S »
¥ 3 armv
- P
L HI ‘ r . L
ELOUEENR S 5 U SR 5 B T S SRR ) a
L'I T O 17 L"‘ s
e i W onl 7 4biF
= [EEEREE ] HEG R
CRT ----R

68



SERVICE MANUAL (SA-A)

CRT—B

N103 PIN17 (VER OUTPUT} N103 PIN21 (HOUTPUT?

N440 PIN5S (VER OUTPUT: V401--B (HINPUT!
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V40l--C V402--B

W402---C

Appendix 1: Schematic Circuit Diagram (KP15SA308A)

Appendix 2: PCB Layout Diagram(Main PCB. CRT PCB. Sound
processor PCB)

Appendix 3: Exploded Views(KP15SA308A. K14SA208A)
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