
KA WA ELECTRONIC RESEARCH & DEVELOPMENT CENTRE

Service Manual
Reference No. 
Revision 
Date 
Page

In House Model No. 
Customer Model No.

SM-LCD27AD-002
0

2006.5. IS 
P .l ofS^

LCT27AD 
: LCT2701AD

BOM No. 

Description

LCT27ADNDA1CS-C01

Service Manual for LCT27AD CMO USA

Prepared By:

Checked By: Electronic Engineer 

Mechanical Engineer 

Approved By: Engineering Manager 

Received By: M K Department

DOC Rev 
NO.

The Latest Revision Details DATE

0 Initial Release 2006-5-16
**



AKAI

SERVICE MANUAL
Model:

LCT2701AD

1. Safety Instructions...................................................................1-2
2. Production Specification.........................................................4-14
3. Circuit Diagram......................................................................16-40
4. Main IC Information.............................................................. 41
5. Panel Information....................................................................42-72
6. Explored View........................................................................ 73
7. Spare Part List......................................................................... 74-76
8. V-Chip Password.....................................................................77
9. Software Upgrade...................................................................78-84

T his manual is the latest at the tim e o f  printing, and does not 
include the m odification w hich m ay be made after the 
printing, by the constant im provem ent o f  product.



I. Safety Instructions

CAUTION: TO REDUCE THE RISK OF ELECTRIC 
SHOCK, DO NOT REMOVE COVER (OR BACK). NO 
USER-SERVICEABLE PARTSINSIDE. REFER 
SERVICING TO QUALIFIED SERVICE PERSONNEL 
ONLY.

The lig h tn in g  f la s h  w ith  a rro w h e a d  s y m b o l,

A  w ith in  an eq u ila te ra l triang le , is in tended to  a lert 
the user to the presence o f uninsulated "dangerous 
vo lta ge ” w ith in  the p ro du c t’ s enclosure  tha t m ay

1 be o f su ffic ie n t m a g n itu de  to constitu te  a risk of 
e lec tr ic  sho ck  to persons.

A  The e x c la m a tio n  p o in t w ith in  an  e q u i la te ra l 
t r ia n g le  is in te n d e d  to a le r t  th e  u s e r  to th e  
presence o f im portan t operating and m aintenance 

. ( s e r v ic in g )  in s t r u c t io n s  in th e  l i t e r a t u r e  
accom panying the app liance.

PRECAUTIONS DURING SERVICING
1. In ad d ition  to safety, o th e r parts and assem b lies  are 

spec ified  fo r con form ance w ith  such reg u la tio n s  as 

those  app ly ing  to spu rious  rad ia tion . These m ust 

also be rep laced  on ly  w ith  spec ified  rep lacem ents. 

Exam ples: RF converters, tu n e r units, an tenna  

se lec tion  sw itches, RF cab les, no ise -b lock ing  

capacito rs, no ise -b lock ing  filte rs , etc.

2. Use spec ified  in te rna l W iring . Note espec ia lly :

1) W ires covered w ith PVC tub ing

2) D oub le  insu la ted  w ire s

3) H igh vo ltage  leads

3. Use spec ified  insu la ting  m ate ria ls  fo r hazardous 

live parts. Note espec ia lly :

1) Insu la ting  Tape

2) PVC tub ing

3) S pacers  ( insu la ting  barrie rs)

4) Insu lating shee ts  fo r trans is to rs

5) P las tic  screw s fo r fix in g  m icro sw itches

4. W hen rep lac ing  A C  prim ary  side com ponents  

(transfo rm ers, pow e r cords, no ise  b lock ing  

capacito rs, etc.), w ra p  ends o f w ires se cu re ly  abou t 

the te rm ina ls  before so lde ring .

WARNING:

5. Make sure  tha t w ire s  do n o t contact heat gene ra ting  

parts  (h e a t s inks, ox ide  m eta l f ilm  res is to rs , fus ib le  

res is to rs , etc.)

6. C heck if rep laced  w ires  do not con tact sha rp ly  edged 

or po in ted parts.

7. Make sure tha t fo re ign  ob jects (screw s, s o ld e r 

drop le ts , etc.) do not rem a in  in s ide  the set.

MAKE YOUR CONTRIBUTION TO PROTECT THE 
ENVIRONMENT

Used ba tte ries  w ith  the ISO sym bol 

fo r recycling  as  w e ll as sm all 

accum ula to rs  (rech arg eab le  ba tte ries), m in i-ba tte ries  

(ce lls ) and s ta rte r ba tte ries should not be th row n 

into the  ga rbage  can.

P lease leave them  at an approp ria te  depot.

Before serv ic ing  th is TV receiver, read the X-RAY 

RADIATION PRECAUTIO N, SAFETY INSTRUCTION 

and PRO DU CT SAFETY NOTICE.

X-RAY RADIATION PRECAUTION
1. E xcessive ly high can p roduce  po ten tia lly  hazardous 

X-RAY RADIATION. To avoid such hazards, the high 

vo lta ge  m ust n o t exceed the spec ified  lim it. The 

norm al va lu e  o f the high vo lta ge  o f th is TV rece iver

is 2 7  KV at zero bean  cu rre n t (m in im um  b righ tness). 

The high vo ltage m ust n o t exceed 30 KV u n d e r any 

circum stances. Each tim e w hen a rece ive r requ ires 

serv ic ing , the high vo ltage  shou ld  be checked . The 

read ing  o f the high vo lta ge  is recom m ended to be 

recorded as a part o f the serv ice  record, It is 

im portan t to use an accu ra te  and re liab le  high 

vo ltage meter.

2. The on ly  source o f X -R A Y  RADIATION in this TV 

rece ive r is the  picture tube. For con tinued  X-RAY 

RADIATION pro tection , the rep la cem en t tube m ust be 

exac tly  the sam e type as spec ified  in the  parts list.

3. Som e parts in th is  TV rece ive r have specia l sa fe ty  

related characteristics fo r  X-RADIATION protection.

For con tinued  safety, the parts rep lacem en t shou ld  

be under taken on ly  a fte r referring the P RO DU CT 

SAFETY NOTICE.

SAFETY INSTRUCTION
The serv ice  shou ld  not be attem pted by anyone 

u n fam ilia r w ith  the necessa ry  in s tru c tion s  on th is  TV 

receiver. The fo llo w in g  are the necessa ry  instructions 

to be observed  before serv ic ing .

1. An iso la tion  trans fo rm er shou ld  be connected in the 

pow er line  between the rece ive r and the AC line 

w hen a serv ice  is perfo rm ed on the p rim ary  o f the 

conve rte r trans fo rm er o f the set.

2. C om ply  w ith  all caution and  safety related provided 

on the  back o f the cab ine t, in s ide  the cab inet, on  the 

chass is  o r p ic tu re  tube.

3. To avo id  a shock hazard, a lw ays  d ischa rge  the 

p ic ture tube 's  anode to the chass is  g ro un d  before 

rem oving the a n od e  cap.
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4. C o m p le te ly  d ischarge the high po tentia l vo ltage o f the 

p ic tu re  tube be fore ha nd lin g . The p ic tu re  tube is a 

vacuum  and if b roken , the g la ss  w ill exp lode .

5. W hen rep lac ing  a MAIN PC B in the cab inet, a lw ays 

be certa in  tha t a ll p ro tective are insta lled properly  

such as con tro l knobs, ad jus tm en t cove rs  o r  sh ie lds , 

ba rrie rs , iso la tion  res is to r networks etc.

6. W hen serv ic ing  is requ ired , observe  the o rig in a l lead 

d ress ing . Extra p recau tion  shou ld  be g iven  to assure  

co rre c t lead d ress ing  in the high vo ltage  area.

7. Keep w ires  aw ay from  high vo ltage o r high tem pera 

ture com ponents.

8. B efore re tu rn ing  the set to the custom er, a lw ays  

perform  an AC leakage current che ck  on the exposed 

m e ta llic  parts  o f the  cab ine t, such as an tennas, 

te rm ina ls , sc rew heads, m etal overlay, contro l shafts, 

etc., to be sure the  set is  safe to ope ra te  w ith o u t 

d a ng e r of e lec trica l shock. P lug the AC line  cord 

d irec tly  to the AC ou tle t (do  not use a line iso la tion  

trans fo rm er du ring  th is  check). Use an AC vo ltm e te r 

hav ing  5K  ohm s vo lt sens itiv ity  o r m ore in the 

fo llow ing  manner.

C o n n e c t a 1 .5K  ohm  10 w a tt res is to r pa ra lle led  by a

0.15|jF A C  type capacitor, between a go od  earth 

ground (w ate r pipe, conducto r etc.,) and the exposed 

m e ta llic  parts, one a t a tim e.

M easure  the AC vo lta ge  across the com b ina tion  of 

the 1.5K  ohm  res is to r and 0.15 uF capacito r. R everse 

the AC p lug  at the AC ou tle t and rep ea t the AC 

vo lta ge  m easurem ents fo r  each exposed  m e ta llic  

part.

The m easured vo lta ge  m ust not exceed 0 .3V  RMS. 

This co rresponds to 0.5m A  AC. A ny  va lu e  exceed ing 

th is lim it cons titu tes  a po tentia l sh o ck  hazard  and 

m ust be corrected im m edia te ly.

The res is tance m ea su re m en t shou ld  be done 

be tw een access ib le  exposed  metal parts and pow er 

cord plug p rongs  w ith the  pow er sw itch  "ON". The 

res is tance should be m ore than 6M ohm s.

PRODUCT SAFETY NOTICE

M any e lec trica l and  m echan ica l parts in th is  TV 

rece ive r have specia l sa fe ty-re la ted characteris tics. 

These cha racteris tics  are offer passed unno ticed  by 

v isua l spection and the pro tection  afforded by them  

canno t necessa rily  be ob ta ined  by using rep lacem en t 

com ponents  rates fo r a h ig h e r vo lta ge , w a ttage , etc. 

The re p la ce m e n t parts w h ich  have these spec ia l 

safety cha racteris tics  are iden tified  b y ^  m arks on 

the schem atic  d iag ram  and on the parts list.

B efore rep lac ing  any o f these  com ponents , read the 

parts  lis t in th is  m anua l care fu lly. The use of 

substitu te  re p la ce m e n t parts w h ich  do not have the 

sam e sa fe ty  cha rac te ris tics  as spec ified  in the parts 

lis t m ay crea te  shock, fire, X -RAY RADIATION or 

o ther hazards.

AC VOLTMETER

G ood ea r th  ground 
s u c h  as  t h e  w a te r  
p ip e ,  c o n d u c t o r ,  
etc.

1500 «hrra, 10vrt

P la c e  this probe  
o n  e a c  h e x -  
p o s e d  m e ta l l i c  
part

AC Leakage Current Check
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KA WA ELECTRONIC RESEARCH & DE VELOPMENT CENTRE
Reference No : LCT2701AD

Product Specification

1.1 VIDEO SECTION CMO V270B1-L01
MK8202
USA

Display size 27”/16:9
Display Resolution 1366 X  768
Pixel Pitch 146.0pm (H) x 436.5pm (V)
Peak Brightness 550(nits)
Contract Ratio 1000:1, Typical (1/100 White Window, Dark Room)
View Angle Hor. And Vert. >170 degree
Color Deeps 16.7M Color (R / G/ B each 256 Scales)
PC Resolution Supporting VGA, SVGA, XGA,WXGA
HDTV Compatible 480p /720p /1080i
Progressive Scanning Yes
Film Mode Pull Down Yes
“GAMMA” Correction Yes
Color Temperature Control Yes
Comb Filter Yes
Second De-interlace for Sub picture No
Wide Mode Full, 4:3 and Panoramic.
TV System NTSC M
Dual Tuner System No
AV Input Color System PAL /NTSC

PIP No

1.2 AUDIO SECTION

Audio Output Power 7Wx2 (8 ohm)
Sound Effect Spatial Effect and Surround
Tone Control Yes
1.3 Input Terminals D-Sub 15 Pin Type (Analog-RGB Input ) x1 

HDMI (Ver 1.1) Connector x 1 
D-Sub 9 Pin (RS-232)
RF ( F-type Input ) x2 (ATV, DTV) 
Component Video-YPbPr x 1 RCA Terminals 
S-Video Input (Mini Din 4Pin) x1 
Video Input RCA Terminal x 1 
Stereo Audio Input x 4

1.4 Output Terminals Audio Output (RCA ; L&R Type) x1

1.5 Others

Closed Caption / V-Chip Yes
Teletext No
OSD Language English, Français, Español
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KAWA ELECTRONIC RESEARCH & DEVELOPMENT CENTRE

Reference No : LCT2701AD

Stereo Decode MTS with SAP

Power Rating AC 120V, 60Hz
Power Consumption <180W

1.6 Support the Signal Mode
This machine can support the different from VGA signal mode in 6 kinds

Resolution
Horizontal
Frequency

(kHz)

Vertical
Frequency

(kHz)

640 x 480
31.50 60.00

37.86 72.81

35.16 56.25

800 x 600
37.90 60 .32

48.08 72.19

1024 x 768 48.40 60.00

1.7 HDTV Mode (YPbPr)

Resolution
Horizontal
Frequency

(KHz)

Vertical
Frequency

(Hz)

48 0i 15.734 59.94

48 0p(720x48 0) 31.468 59.94

720p(1280x720) 45.00 60.00

10 80i(1920x108 0) 33.75 60.00
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Reference No : LCT2701AD

KAWA ELECTRONIC RESEARCH & DEVELOPMENT CENTRE

Technical Data

1. Power supply TV AC 120V, 60Hz
Remote control Battery 3V (UM-3/R6P/AAAx2)

2. TV system TV System NTSC M ATSC
Stereo Decode MTS MPEG-2
Closed Caption/V-Chip Yes Yes
Channel 181 CH 2-69 CH

3. Intermediate 
frequencies

Picture 45.75MHz

4. Scanning H orizontal (Hz) 15625/15750
V ertica l (Hz) 50/60

5. AC plug UL Plug
6. Panel V270B1-L01
7. Speaker Internal 8 ohm 10W x2

8. Operating 
temperature

Fulfill all specifications 15°C~30°C

Accept picture/sound 
reproduction

5°C~33°C

9. Operating relative 
humidity

Fulfill all specifications 45% ~ 75%

Accept picture/sound 
reproduction

20% ~ 80%

10. Electrical & 
optical 

specification

See the attachment 1.

11. Circuit diagram 
drawing No.

12. Cabinet
-------------------

13. Cabinet color
14. Packing 1 set per
15. Container stuffing 

method
RD/05/P/LC26HAB/CSI/02 REV: 01

16. Dimension (mm) 
(No packing)

LCD-TV 698(W) x 513 (H) x 99(D)mm (w/o Stand)
698(W) x 554(H) x 250(D)mm (with Stand)

Remote control unit 183(L) x 53(W) x28(T)mm
17. Net weight LCD-TV 13.9Kg (with Stand) approx.

Remote control 93g

18. Cell Defect Subject to Panel supplier specification
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Remote C o n tro l

1
3
©
7
9
11
13
15
16
18
19
21

23

25

27

30

0  Power ( 0  ): Press to turn on and off.
2  Mute ( iK  ): Press to mute the sound. Press 

again or press VOL+/- to restore the sound.
3  CCD: Press to select the Closed Caption mode.
@  V-Chip: Press to select the child protect mode.
©  MTS: Press repeatedly to cycle through the

Multi-channel TV sound (MTS) options: Mono,
Stereo and SAP (Second Audio Program).

©  Favorite: Press repeatedly to cycle through the 
favorite channel list.

0  PIC.Size: Press to change the screen size, such 
as Full, 4:3, Panoramic. (Note: In VGA mode, it 
can select picture size is Full. While in DTV 
mode, it can select picture size is: Full and 4:3.)

®  Freeze: Press to freeze the picture, press again 
to restore the picture. (This button is not 
available for VGA mode.)

9  P.Mode: Press repeatedly to cycle through the 
picture mode: Hi-Bright, User, Cinema, Normal 
and Vivid.

10 Display: Press to display the channel 
information and it disappear after 3 seconds.

11 Sleep: Press repeatedly until it displays the time 
in minutes (15 Min, 30 Min, 60Min, 90 Min ,120 
Min and, OFF) that you want the TV to remain 
on before shutting off. To cancel sleep time, 
press Sleep button repeatedly until sleep OFF 
appears.

12 Zoom: Press to zoom the image. (This button is 
not available for VGA mode.)

10 S.Mode: Press repeatedly to cycle through the 
sound mode: Normal, News, Cinema, Concert 
and User.

10 System: Press repeatedly to cycle through the
system options: AUTO, NTSC3.58 and PAL. (This button is activate for AV, S-Video input source.)

10 Add/Erase: Press to add or delete favorite channel.
10 DTV: Press to select Digital TV mode.
10 0~9 Number Buttons: In TV mode, press 0~9 to select a channel; the channel changes after 2 

seconds. In DVD mode, press 0~9 to input the items.
10 EPG: Press to display EPG (Electronic Program Guide) menu.
10 DOT: Press number buttons with it to select the channels directly in DTV.
20 Source: Press to select the signal source.
11 Recall: Press to return previous channel.
20 Enter: To select an item, press Enter to confirm.
20 VOL +/-: Press to adjust the volume.
20 CH +/-: Press to scan through channels. To scan quickly through channels, press and hold down 

either channels.
20 <,A,V,>: Press <,A,V,> to move the on-screen cursor.

(Continued on next page)
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26 Menu: Press to enter on-screen setup menu, 
press again to exit.

26 4^, ►► : Press to search the backward or 
forward.

26 ►/» : Press to play or pause the DVD disc.
26 ■ : Press to stop playing the disc.
26 m ,  : Press to skip the backward or 

forward.
26 ±  : Press to open or close the disc tray.
26 DVD Menu: Press to return DVD disc menu.
26 Prog.: Press to display the program menu. Press 

it again to exit.
26 Repeat: Press repeatedly to cycle through the 

options: CHAPTER, TITLE, ALL and nothing.
26 Subtitle: Press to select desired DVD subtitle.
26 Audio: Press to select desired audio track.
26 Setup: Press to display a menu. Press it again 

to exit menu.
26 Angle: Press to select desired viewing angle of 

the Video (disc feature).
26 Title: Press to display to DVD disc title.
40 DVD Info: Press to display DVD information.
41 Color Buttons:

(Only available in DTV EPG mode)
Red: Press this button to access the red item or 
page.
Blue: Press this button to access the blue item 
or page.
Green: Press this button to access the green 
item or page.
Yellow: Press this button to access the yellow 
item or page.

0­
3 ­
3 ­
3 ­
9 ­
11­
13­
13­
13­
13­
13­
21

23

23'

CC D  V - C h lo /  Favorite

• 0 ^ 0  O '  O '
P.Mode PIC S ize  F reeze D isp lay

O D  C r u .
S.Mode Sleep Zoom System

e r a
A dd /E rase■o

DTV■o
EPG■o

O  ®  O  

C D  C D  C D  

C D  C D  C D
DOT R ecall

» Q  Q I C D I Q '

S u b t lt le \_  Prog. Repeat /  Aud io,o o o o
Setup T itle  DVD in fo  Ang le

>0 . 0  0 . 0

Note: Press CH+/- on the remote control can turn on TV set from last preview mode.
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Reference No : LCT2701AD

KAWA ELECTRONIC RESEARCH & DEVELOPMENT CENTRE

Attachment 1 : Electrical & Optical Specification
No. Items Instruction Typical Limit Unit

1 Video sensitivity For 30dB S/N 44 <51 dBuV
2 FM sound sensitivity For 30dB S/N 21 <35 dBuV
3 Color sensitivity For RF transmission 37 <40 dBuV
4 CCD sensitivity TV screen refreshes 40 times 

number of mistakes<8
43 <50 dBuV

5 Minimum NICAM threshold Without crackline noise N/A N/A dBuV
6 Stereo Channel Separation BTSC. 18 >15 dB

7 AGC static characteristic Accept. Picture/Sound repr. 90 >90 dBuV

8 Selectivity Adjacent sound carrier 30 >28
dBBelow adjacent sound carrier 30 >30

Adjacent picture carrier 45 >40

Up adjacent picture carrier 40 >30

9 IF rejection 55 >45 dB
10 Image rejection VHF 57 >45 dB

UHF 55 >40
11 AFT pull-in range ±1.0 > | ±1.0 | MHz

12 Chroma sync pull-in range ±500 > |± 200| Hz
13 Color killer function -11 <-10 dB
14 Resolution RF Horizontal PAL 300 >300 Lines

NTSC 260 >240 Lines

Vertical PAL 410 >400 Lines

NTSC 320 >300 Lines

Video Horizontal 450 >450 Lines

Vertical 400 >400 Lines

15 Color
Coordination

White X w Full Pattern 0.285 0.285±0.02

Y w 0.293 0.293±0.02
16 View

Angle(Lo/3)
Horizontal 170 >170 Degree

Vertical
17 Overscan Cross hatch signal 96 94~98 %

mm18 Picture position In all direction ±2 3
+1V

I

19 H sync pull-in range ±400 > |±200| Hz

20 V sync pull-in range 6 >6 Hz

21 Audio frequency response ±3dB ref. to 1KHz 0.15~12 0.2~12 KHz
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Reference No : LCT2701AD

KAWA ELECTRONIC RESEARCH & DEVELOPMENT CENTRE

22 Max Audio Output Power 7x2 > 5.0x2 W

23 Audio output power 
10%  THD

1KHz 10%  THD 6x2 > 4.0x2 W

24 THD Po=0.5W 0.5 < 3 %
25 Signal to buzz ratio coeighting 50 > 30 dB
26 Minimum volume hum coeighting 6 < 10 mVrms
27 Maximum woofer output power N/A N/A W
28 Woofer audio frequency 

response
? 3dB ref. to 15Hz AV 
mode

N/A N/A Hz

29 Tone low frequency 100Hz ref. to 1KHz 
AV mode

± 8 > 1 ± 3 1 dB

30 Tone high frequency 10KHz ref. to 1KHz 
AV mode

± 8 > 1 ± 3 1 dB

31 Balance Center 0 <1 ±2 |
dBMax. 3 >2

Min. -35 < -30

32 Video input level 1.0 1±0.3 Vpp
33 Audio input level* (1 ) 1.0 * 0.5±0.3 Vrms

34 Video output level N/A N/A Vrms
35 Audio output level* (2 ) 0.3 * 0.5±0.3 Vrms
36 AV Audio input max. level 2 < 2 Vrms

dB37 AV Audio output L/R 
Separation

35 > 30

38 Power consumpution Operating 200 < 200 W
Stand by 3 < 5 W

39 IR  receiving distance 0 Degree 7 > 6 m

40 IR  receiving 
angle

left/right 5m 60 > 45 Degree

Up/down 20 > 15 Degree

41 Dielectric strength DC 3KV 1min. 5 < 10 mArms
42 The vibration noise from 

electromagnetic devices in LCD- 
TV set

The distance between 
the tester and the 
LCD-TV set is four 
times as many as the 
screen height

No obvious vibration noise can be 
heard
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KAWA ELECTRONIC RESEARCH & DEVELOPMENT CENTRE

Reference No : LCT2701AD

Test Condition
All tests shall be performed under the following conditions unless otherwise specified
1 Picture Modulation 87.5%
2 Sound Modulation 27KHz Dev. For DK/I/BG 

15KHz Dev. For M/N

3 Picture to Sound Ratio 10dB
4 Sound Artificial Load 

Resistor
8 ohm

5 Video signal Stair and Special
6 Audio signal 1KHz sine wave 0.5Vrms
7 Other conditions:

A. Switch LCD-TV on and let it warm up for more than 30 minutes. 
Viewing distance: 3H (H: Panel High) in front of LCD, about 2M.

B. Brightness, Contrast, Saturation, Tint, sharpness set at normal.
C  RF test point: Video output.

8 Note:
*(1) Now this project cannot fit the limited spec. the typical audio input level is 1.0 Vrms, 
*(2) The audio out level is controlled by the volume level, the range is from 0 to 0.5Vrms.
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DVD player's spec. For LCD-TV Combo
Division Section Remarks

name AKAI
Marketing Area( setup default language) USA

General Power supply +5v,+3.3v
Power Consumption 15W
Manufactruer o f Loader mechanism Foryou DL06-LS

DVD Module
Opitical Pick UP Sanyo HD-62/65
Chipset used M TK 1389FE

Playback Playable Media Type Playable Disc Type: DVD, CD,
Disc Type Playable Disc Type DVD(Single/ Dual layer, Double sided), CD

Disc Size 8cm/12cm
Regional code Regional 1
NTSC/ PAL Disc playback O/O

Video Video output signal NTSC
Video DAC 27MHz/ 10bit

Audio Audio DAC 48Khz/ 96KHz/24-bit:selectable
Dynamic range Present
Dolby digital decoder Present
DTS decoder optional
SRS + TruSurround for 2 channel Not present
3D Virtual surround for 2 channel Not present

Playback Fast forward/backward x2,x4,x8,x16,x32
Features Slow motion forward x1/2,x1/4,x1/8,x1/16

Slow motion backward optional
Still picture Present
Frame by frame forward/reverse Forward only (Step function)
Skip forward/reverse Present
Repeat function Present
DVD closed caption Present
Transition Effect for picture CD Not present
Rotation o f picture for picture CDs Present
Last Memory Present

Display Graphical user interface Not present
user OSD Language 3 (ENG is base ,SPA and French)
operation Subtitle Present

Screen saver Present
Resume play Present
Program function Present
PBC ON/OFF Default on PCB
Parental lock Passward : 0000
Picture mode selector 16:9, 4:3 LB, 4:3 PS(4:3 PS as default)
Intro scan Not present
Digest in VCD Present, only for PIC CD
Time search Present
Multi angle Present
Selectable audio language streams Present
kalaoke function x

Front Panel VFD/ LED x
No. o f keys 3(Open/Close, Play, Stop)

Rear Panel Composite Video output x
Component Video output x
Progressive scan output (480P) Present
2 channel audio output Present
Coaxial audio output Present
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KAWA Confidential

ZhongShan KAWA Electronic Inc.
M T8202 B lo ck

IÄKAI_MT8202_MT5351_VU)
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Combo DVD
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Parts Position

DVD Combo 
Key Pad

DTV Board 

ATV Board

Speaker

Stand

Power Board

Main Board

Power Switch 

Speaker
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M T8202E (PBG A388) LCDTV BOARD 4 LAYERS FOR A K A I

1. INDEX / POWER / RESET / EEPROM
2. LDO
3. MT8202E PBGA388
4. MT8202 DECOUPLING
5. DDR MEMORY & FLASH
6. MT5351 INTERFACE
7. HDMI MT8293
8. DAUGHTER BOARD IN
9. WM8776 & VIDEO BYPASS
10. AUDIO / VIDEO IN CIRCUIT
11 . VGA & PC AUDIO IN
12. LVDS OUT
13. BACK LIGHT / KEYPAD
14. TUNER IN
15. AV IN
16. AUDIO IN
17.AUDIO Amplifier

! : 

’ -  '
-

9VV FB42̂ - . , FB/NC 9V
9VV FB43~ -. . FB/NC 9V

LVDSVDD -----  LVDSGND 2,3
SCL -----  SCL 9,1
SDA -----  SDA 9,1
URST# -----  URST# 3
8202UP3 1 -----»8202UP3 1 3
GPIO2 -----  GPIO2 3,12
GPIO4 -----  GPIO4 3
GPIO14 -----  GPIO14 3,13
GPIO19 -----  GPIO19 3,13
9V -----  9V 7,9
12V -----  12V 12,1

RELAY ON -----  RELAY ON 12

VS ON -----  VS_ON 12

16
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AVDD VAD1

-)->AUDIO_GND
»AADCVSS
->>LVDS_GND
-»VFE_GND
->>VFE_GND1

->>AVDD_VAD1

— XTALVDD

AVDD_VFE0 ->>AVDD_VFE0

— VPLLVDD2

OTESTP2
►>TESTP3
>>TESTN3
>>TESTP4
>>TESTN4

>>AVICM
>>PWM2VREF
>>DACFS
»REFF
»REFN

4

4

4

4
TP80 A  

4 TP12 S  
TP13 9

4

4

4 TP45 £  

4 TP46 £  

4

4 TP47$

4 TP31®
4

4

4

4

4 TP8 A  
TP9 A  

4 TP10g

4

PWM2VREF C18

DACVDDA C16
LVDS GND C17

VPLLVDD1 D15
LVDS GND ni4

5 0 0 0 0 c°0 0 0 0 0 £ - - 0 0 0 0 0 0 0 £

PLLVDni
PLLVSS2
PLLVDD2
PLLVSS3
PLLVnn3
XTALVDD
XTALO
XTAL
XTALVSS
ADCVSS
ADIN4/GPI0
ADIN3/GPI0
ADIN2/GPIO
ADIN1/GPIO
ADIN0/GPIO
ADCVDD
PWM2VREF
SVM
E
DACVSSA
G
DACVDDA
DACVSSE
DACVDDE

VPLLVDni
VPLLVSS
VPLLVDD2
LVDDA

CK2P
CK2N
LVSSA

A0P
A0N
LVSSC
nvnn18A
GPIO
DVDD33A
UP3_5
UP3_1
UP3_0
VSYNCO
HSYNCO
GPIO
GPIO

IOOE#
IOCS#
IOA1
nVnni8A
A16
HIGHA7
HIGHA6
HIGHA5

NC EALL 
NC EALL 
NC EALL 
NC EALL 
NC EALL 
NC EALL

NC EALL 
NC EALL 
NC EALL

J24
K24

MT8202
SOCKET

VIC
DE_DVI

HSYNC_DVI
VSYNC_DVI

CEN_DVI/GPIO
DE_SOG/GPIO

OUT_27MHZ/GFIO
GFIO/FWM1
GFIO/FWMC

DVDD33
DQ31
DQ30
DQ29

nVnn25OPT
DQ2E
DQ27

DVSS25
DQ26
DQ25
DQ24
DQS3

nVnn25OPT
DQM1

DVSSIE
DQS2
DQ23
DQ22

DVSS25
DQ21
DQ20

DVDDIE
DQ19

nVnn25OPT

i Q QQQ o  Q i QQQQ o  QQQ §

DVDD25_CLK
RCLK

RCLKE
DVSS25

DVDD1E
EA0

RCS#
RAS#

DVSS25
CAS#

RWE#
DQ15
DQ14
DQ13

DVDD25

DGND/EALL 
DGND/EALL 
DGND/EALL 
DGND/EALL 

L DGND/EALL 
LL DGND/EALL 
E/A DGND/EALL 
D/ DGND/EALL 
N DGND/EALL

SE33A 

SE33A 9
DV33A 

DV33A 9

| NC CE135

18
SB33B SB33E

AF25
AD24
AE24
AF24
AD23
AE23

AD22
AE22
AF22
AC21
AD21
AE21
AE19
AF21
AD20
AC22
AE20
AF20
AC19
AD19

AE17
AF17
AC16
AC15
AD16
AE16

AF16
AE15
AD14
AF15
AD15
AE14

AF14
AF13
AE13

AF12
AC14
AE12
AD12
AC12

GND
GND
GND
GND
GND
GND

E202UP3 5 R49

VGASOG
VGAHSYNC#
VGAVSYNC#

>>VGAS0G
SSVGAHSYNC#
»VGAVSYNC#

>A_DQS[0..3]
>A_RA[0..11j
>A_EA[0..1]
)A_DQM[0..1]
SA_DQ[0..31]
X_CLK
_CLK#

\_CKE
_CS#
_RAS#
_CAS#

A_WE#

»ADC_IN0
►>E202UP3_0
>>E202UP3_1
>>PWM0
>>PWM1
»GPI00
&GPI01
>>gpio;
>>GPI03
>>GPI04
&GPI07
►>GPI0E
>>GPIOE
»GPIOK
>>GPI011
►>GPI012
►>GPI013
>>GPI014
>>GPI015
>>GPI01E
&GPI017
►>GPI01E
>>GPI01E
>>VCLK
>>CCIR_VCLK
►>CCIR_V7
►>CCIR_V6
>>CCIR_V5
>>CCIR V4
>SCCIR_V[0..3]
►> SCL0
►>SDA0
A  ADC IN4
>>TXDr
>>RXD'
>>TXC

>RXC
AOMCLK
AOECLK
Caolrck

&ADIN
►A0SDATA1

&A0SDATA2

>>AR
&MPX1
►>MPX2
>>FCLK
>>FCMC
>>FDAT
0SCL_E202
►>SDA_E202

KAWA Confidential

Title
MT8202E PBGA388

Size
C

Document Number
AKAI_MT8202_27US_LVDS_V0.0

<Designer> 

Checked: <Checker>

Rev

Date: Thursday/ April 20 2006 Sheet 3 17

SE33E

»PLLVDD1
PLLVDD2 »PLLVDD2
PLLVDD3 PLLVDD3
XTALVDD

VPLLVDD1 »VPLLVDD1
DACVDDA »DACVDDA
DACVDDE »DACVDDE
DACVDDC DACVDDC

SE33E
AADCVDD »AADCVDC
ADACVDD »ADACVDC
ADCVDD »ADCVDC
VPLLVDD2

LVDDA »LVDDA
LVDDE »LVDDE
LVDDC »LVDDC

DV25A

SB33B

SB33B

CE R351

SE33E 
SE33E 9

GND



—  XTALVDD

AVDD VAD1

—»AVDD_VFE1

—  DACVDDA

AUDIO GND
AADCVSS

AUDIO_GND

LVDS_GND

VFE_GND

AADCVSS

VFE_GND1

STANDBY ANALOG POWER 
ASB18A

T
T _

ASB33A

+ CE26 _ _  1 ni 1F/1 nv —1—

J
10uF/10V 

LVDS GND

T
T _

NORMAL VIDEO DAC POWER 
DACVDD

BEAD/SMD/0603Tr.
BEAD/SMD/0603

r.
BEAD/SMD/0603

r.

NORMAL VIDEO DAC POWER
AV33A

r.

+ CE33
1 ni iF/1 nv —'—

J

L/IND/DIP/P10.0

10uF/10V

AADCVSS

ADCV33A

+ CE35
10uF/10V —

L15 150uH
L/IND/DIP/P10.0

AUDIO GND

T
x
T
x
T
x

FB10 f y - ,  FB 
BEAD/SMD/0603

C20 

LVDS GND

_-  S V  -

r 47uF 1

LVDDA

CB40 
=  0.1uF

LVDS GND

LVDDB

. -  K 3,  -

r 47uF 1
CB42 

=  0.1uF

LVDS GND

LVDDC

_-  î275f -
CB45

x

T
x

T
x

NORMAL AUDIO ADC / DAC POWER
ADCV33A

NORMAL ANALOG POWER 
ASB18A

AV33A

1+ CE29 I
„-p . 10uF/10V ^

I LVDS GND I

T
NORMAL VIDEO ADC POWER
ADCV33A

_____ FB9 FB

I C19
4.7uF

FB11 s-Y-\ FB r
" L

ADCV18A

rI i C 
"T" 1 Ol

C0Î
ND

CB25
0.1uF I 10uF/10v

C0805/SMD
AUDIO_GND

r
T _

T 0.1uF
C060

LVD:

T
x

I
X

AVDD_VFE0

T
x

_œL3ŝ FB

19

I C49 
H ^ 10uF/10v ~*_  

I C0805/SM
1
J

MT8202 DIGITAL POWER & DECOUPLING
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XTALVDD

XTALVDD
ADCVDD »ADCVDD
AVICM »AVICM
PWM2VREF »PWM2VREF

DACFS »DACFS

LVDDA »LVDDA
LVDDB »LVDDE ADCVDD
LVDDC »LVDDC

REFP

AADCVDD »AADCVDD
ADACVDD »ADACVDC REFN

VPLLVDD1 »VPLLVDD1
VPLLVDD2 »VPLLVDD2

DACVDDA

PLLVDD1

PLLVDD2 TESTP3» pllvdd;
PLLVDD3 DACVDDB»PLLVDD3 VPLLVDD2 TESTN3

DACVDDA
TESTP4 VPLLVDD1

DACVDDB »DACVDDB
DACVDDC TESTN4 VPLLVDD1»DACVDDC

DACVDDC

AADCVSS

SB33A

AADCVSS

AVICM

AADCVDD

AADCVSS

AADCVSS PWM2VREF

ADACVDD
DACFS



\ DQSI0-.31 w  A_DQS[0..3] 
Z E \ S  A_RA[0..11] 

A_BA[0..1] 
A_DQM[0..1] 
A_DQ[0..31]

A_CLK

A_RAS#
A_CAS#
A_WE#
VREF
IOA[0..7]
F_D[0..7]
IOCE#
F_OE#
IOWR#
F_A[8..20]

VRE

RE

- w v ^ -
4 22x4

6 22x4

11 47x4

- w v ^ -
47x4

- 7
5

RN17 47x4
A_DQ20 7 ------------- 7

-vvv^-
19 47x4

3

47x4

22x4

A DQM1 R78 . 22 D DQM1

22 D CKE

D CLK R327.  .  . 100/NC D CLK#

100/NC D_CLK#

I CB120 I CB121 I (

VDD
DQ0
VDDQ

VSS
DQ15
VSSQ
DQ14
DQ13
VDDQ
DQ12
DQ11
VSSQ

VREF
VSS
UDM

HY5DU281622ET-5 8Mx16 TSOP(II)-66/SMD

CB122 CB123 CB124

0.1uF VCC0.1uF 0.1uF 0.1uF 0.1uF 0

I------VREF------ 1--------------1--------------1--------------1-------------- 1

VREF DECOUPLING

I CB125 I CB126 | CB127 | CB128 | C 

I 0.1uF I  0.1uF I  0.1uF I  0.1uF |  0

CB129

0.1uF

CE44 
' 220uF/16v

CE46 
' 220uF/16v

D_DQS2 R70 r  

D_DQS3 R72

D CAS# R75 .  

D WE# R77 .

D DQM1 R79 .

D DQS1 R81 -  

D_DQS0 R83 A

D_DQM0 R85
dv25a PUT ON NEARLY BGA

CB116 CB117 CB118 CB
C54 C55 •_

~|~  3300pF 3300p̂  ~J~0.1û  ~J~0.1û  ~J~0.1û  ~J~0.1

FB SDV25A

I CB112 I CB113 C

I 0.1uF I  0.1uF

" 1

CE45 
‘ 220uF/16v

CLOSE TO 8202 PIN

DV25A

CB13
0.1uF
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DV25B DV25B D1V25

VREF

D1V25

DV25B DV25B

DV25B

SDV25A DV25B DV25ASDV25

DV25BN OUT

DV25A





H D M IV SYN C

^ H D M IM C L K
>H D M IB C LK
> H D M ILR C K
>H D M ISD 0

^H D M ID E
>H D M IO D C K
^H D M IH S Y N C
>H D M IVS YN C

^ V U0ü2â^ ^ > > VI[0..23 ]

>>TXD
>>RXD

>>TXD1
>>RXD1

>>SCL1
O S D A 1
>>GPIO3
>>CCIR_V6

>>SCL0
O S D A 0
>>9V

3.6
3.6

3.11
3.11

3
3
1,9,14

SB33B
Q

SB33B

SB33B SB33B

R358
10k R360 4 

10k/NC

R359 « 
10k <

2N3904
SO T23/SM D

R361
10k/NC

R363

1
REQ U ES T#

LR C K R222. y .  . 0/NC 
D ATA0R230X X ? 0/NC ------------W ' ------

DTV POWER CONTROL

CB204
o .1l f / n c ; C B205

0.1uF/NC

LO = > DTV BOARD POWER OFF 
HI = > DTV BOARD POWER ON

IRF7316
S O p8/SM D

9V VCC

L  _ L

SB33B R640 >  R641 >  R 713 ?  
22k/N C > 22k/N C > 22k/N C > 22

R642
10k

0/NC

C601
1uF/NC

Q31
2N 3904
SO T23/SM D/N

C602
1l F/NC

R 78^ 0/NC

R787^ 0/NC

Trace width of 12V>30mil 

Trace width of 5V >40mil

1 n = n
V9V 1 2

3
GND 1 4T 5
V5V 6T 7

L = J

T X D : M T 5 3 5 1  T r a n s m i t  
R X D : M T 5 3 5 1  R e c e i v e r

T X D 1 : M T 5 3 5 1 &  M T 8 2 0 5  C o m m u n ic a t i o n  
R X d 1 : M T 5 3 5 1 &  M T 8 2 0 5  C o m m u n ic a t i o n

RXD

n T X D —
____ 6 X D * _

18
H D M IB C LK  17

16
15

VC C
GND

A7
A6
A5
A4

A3
A2
A1

U 30 74LVC 245A

VI5 17
VI6 16
VI7 15

VI8 14
VI9 13
VI10 12
VI11 11

OE
DIR
B7
B6
B5
B4

B3
B2
B1
B0

VC C
GND

A7
A6
A5
A4

A3
A2
A1
A0

U31 74LV C 245A

VI13 17
VI14 16
VI15 15

VI16 14
VI17 13
V I18 12
VI19 11

OE
DIR
B7
B6
B5
B4

B3
B2
B1
B0

VC C
GND

A7
A6
A5
A4

A3
A2
A1
A0

U 32 74LV C 245A

VI21 17
VI22 16
VI23 15

H D M IH S YN C
HD M IV SYN C 13
HD M ID E 12
H D M IO D C K 11

OE
DIR

VC C
GND

A7
A6
A5
A4

U 33 74LV C 245A
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S B 3 3 B
H D M IM C LK
H D M IB C LK
H D M ILR CK
H D M ISD 0

HDM IDE change 2/16
D DH D M IO D C K

H D M IH SYN C D V 3 3 B
n20

H D M IM C LK

TXD LRCK
RXD H D M IS D 0 DATA0

TXD1 VI0
RXD1 VI1

VI2
VI3 5

SDA1
SCL1

R EAD Y #

C

20

VC C

V5V

V9V 9V

VC C V5V

40 B

9V V9V

REQUEST#

GPIO3

A

22



INPUT

ADC_IN0
CCIR_V0
CCIR_V5
CCIR_V7
GPIO11
GPIO15
GPIO16
GPIO17
GPIO18
VFE_GND
AADCVSS

SY_R
SY_L
Y2_INB
Y2_GNDB
CB2_INB
CB2_GNDB
CR2_INB
CR2_GNDB
Y3_INB
Y3_GNDB
CB3_INB
CB3_GNDB
CR3_INB
CR3_GNDB
9V

OUTPUT

YQ
CBQ
CRQ
YQ_GND
CBQ_GND
CRQ_GND

SE33E VC4

CCIR V5 1 R724. CCIR V0 1 R726̂ _10K 1 y - "  2

GD!O for USB CONTOR

DIP6/W/H/P2.54

DVD POWER CONTROL

KAWA Confidential
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SWV9

VCC DV33B

SWV9 SWV9

SB33B SB33B

SW1S2

0K 1

SB33B



INPUT
GPIO7

>>SCL
>>SDA
>>SDA_8202
>>SCL_8202
(SAOSDATA1
&AOMCLK
><AOBCLK
>SAOLRCK
>>ADIN

>>YPBPR1_L 
>>YPBPR1_R 
>>YPBPR2_R 
>>YPBPR2_L 
>>YPBPR3_R 
>>YPBPR3 L 
>>VGAR_IN 
>SVGAL_IN
►Stestp;
>>AR

OUTPUT
AUSPR

DV33B SB33B

COD_VOUTR

COD_VOUTL

REMARKS: * FOR LCDTV

LCDTV
R226 R232 CB132 R233 CB133 R227 CB131 R234 CB134 R666 C134 C152 CE139 Q27 CE140 CE138
22 22 Fftidm 22 56pF 22 56pF 22 Fp65 24K NC NC NC NC NC NC

BYPASS VIDEO OUTPUT

AUDIO BYPASS MUTE

SB33B

BYPASS AUDIO OUTPUT

R648 10K R649 5.1 
-----—

X
X ^ U4i

£>n

U46A

1

/S A 0/NC

NJM4558 OPA 

OPA1V9

LJ

R652 C 
----- —

R653 10K 
W ---

C100UF16V/D6H11

R654 5.1 
-----—

X
X ^ U4i

£>n

U46E

7

NJM4558 OPA

OPA1V9
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SCL

AUSPR

AUSPL

IESIP2 AVCVBSO

VCC 9V VCC

VCC

AL

OP1VREF





VGAVSYNC#

RED+ 3
RED- 3
GREEN+ 3 
GREEN- 3 
BLUE+ 3
BLUE- 3
VGASOG 3 
VGAHSYNC# 3 
VGAVSYNC# 3
TXD 3,7

VGAR_IN 
VGAL_IN 

■ VFE_GND

DIODE SMD BAV9E

VGA IN NEARLY VGA CON

VGA_PLUGPWR

VGA PLUGPWR

GND SDA

EEPROM 24C02

NEARLY 8202

R267 1.5K RCA1X2 AV2-8.4-13P

^  1_________VGAR IN

^  2________ VGAL IN

^  change

VGA/DVI AUDIO INPUT

KAWA Confidential
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IR > > IR 3,15

G P IO IO
— GPIO10 3

G PIO 12
— GPIO12 3

G PIO 13 — GPIO13 3

G PIO 14 — GPIO14 1,3

PWMO — PWMO 3

PWM1
— PWM1 3

8202U P 3 0
—> > 8 20 2U P 3_ 0 3

G PIO 14 — GPIO14 1,3

G PIO 19 — GPIO19 1,3

V C LK
— VCLK 3

F A21
—» F _ A 2 1 3

CCIR V2 —> > C C IR _V 2 3

12V
» 1 2 V 1,12

C 35 1
1

1000pF T V /A V  2
C36 1000pF MENU 3

C 37 1000pF V O L- 4
C 38 1000pF V O L+  5

C39 1000pF CH- 6
C106 1000pF C H+ 7

C101 1000pF IRR 8
C99 1000pF LED RED 9

C53 1000pFED GRE 10
C124 1000pF 8202U P 3 0 11

C52 1000pF PO W  12

13x1
D IP13/P2.0

ADC KEY & GPIO KEY KEYPAD
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SCL 1,9
• SDA 1,9
•CVBS 0 10
•TV GND 10
AF 10
SIF 10

• ADC IN4 3
9V 1,7,9

T

TUNER SIF1NTSC 4.5MHz BPF

CE626 _ J  f  33uF/16V AF

R178
R/NC

R179
R/NC

C191
20pF

R418 0 

--

C649
820pF
560pF

CB242
0.1uF

L93 2.2uH 
_ / Y Y Y > ________ -  TU CVBS R317.  ^  18

L/IND/SMD/0805

C656
330pF

C657
330pF

CB243
0.1uF

R58̂

FQ1216 : PAL 

FQ1236 : NTSC

Title
<Title>

Size
Cust

Document Number 
>m<Doc>

Rev
<Rev

Date: Thursday, April 13, 2006 Sheet o f 1

ADDRESS 

TUNER IF 

C0 84
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SCL

AF
SIF

D

C

VCC

9V
SWV9

A

29





»A O S D A TA 2
N A O M C LK
N AO B C LK
»A O L R C K
>MU

SPO U TR
AU SP R
A U SP L
O PO U TR
O P O U TL
A _M U TE

3,9
9
15

17
17
9,17 U55

33
33 S D A TA  A O U TL

D EM #/S C LK VA
LR C K AGND
M C LK AO UTR

C S4334 2 -C H  A U D IO  DAC 
SO P8/SM D

CE97
10uF/25V

FB38 FB

CE169
10uF/25V

\ 7

C659
1uF

CB244
0.1uF

\ 7
R175 20K

OP1VR EF
o

CE98
10uF/25v CB246

0.1uF

GPIO DECRIPTION
UP3_4 : SW SCL 
UP3_5 : SW SDA 
ERO0/UP3_0 :KEYPAD POWER 
ERO1/UP3_1 : MAIN POWER SWITCH 
VCLK : KEPAD CH+
GPIO19 : KEPAD CH-
DE/GPIO : DVD IR
CCIR_CLK : PDP USE
CCIR_V4 : PDP USE
GPIO0 : PDP USE
GPIO1 : NO USE
GPIO2 : LVDS POWER SW
GPIO3 : DTV POWER CONTROL
GPIO4 : EEPROM WRITE PROTECT
GPIO5/TXD : 2nd UART FOR MT5351
GPIO6/RXD : 2nd UART FOR MT5351
GPIO7 : AUDIO BYPASS MUTE CONTROL
GPIO8 : SPEAKER SWITCH
GPIO9 : AUDIO MUTE
GPIO10 : Indicates active video at HDMI port
GPIO11 : DVD POWER CONTROL
GPIO12 : AV SWITCH
GPIO13 : HDMI Hot Plug Detect
GPIO14 : NO USE
GPIO[15..18] : FOR DVD CONTROL
GPIO/PWMO : DIMMING
GPIO/PWM1 : BACKLIGHT ON/OFF
OUT_27Mhz/GPIO : HDMI CRYSTAL
SDA1 : TO MT5351 I/F REQUEST
SCL1 : TO MT5351 I/F READY
F_A21 : KEYPAD(LED RED)
ADCIN0 : KEYPAD 
ADCIN3:PDP 5VD DETECT 
ADCIN4:FOR TUNER AFC

CCIR_V[0-3] : KEYPAD 
CCIR_V5 : AUDIO SWITCH 
CCIR_V6 : RESET DTV 
CCIR V7 : YPBPR VIDEO SWITCH

I 1
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GPIO8: SPEAKER SWITCH(INTERNAL OR EXTERNAL

5x1 W /H O U SIN G  
D IP5/W /H /P2.54

R 780 R 187 R 760 C B16 C B19 CE22
LCDTV

NC 51K 2 .2 K NC NC NC J  KAWA Confidential
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MT5351RA-V2

MT5111 / MT5351 REFERENCE DESIGN - 4 LAYERS
Rev History P# DATE

RA-V1 INITIAL VERSION 2005/06/15

RA-V2 ADDED AUDIO SWITCH / REFINE POWER CIRCUIT 2005/07/14

BEAD/SMD/1206
l̂ fb

— C

DIP8/W/H/P2.54

+3.3V

x -r» .220uF/16v ^ ^ 0.1uF
C220UF16V/D6H11 C0603/SMD

+ CE2 
x -r» .220uF/16v

C220UF16V/D6H11

POWER INPUT FROM MAIN BOARD

01. INDEX AND INTERFACE
02. POWER
03. TUNER
04. MT5111 ASIC
05. MT5351 ASIC
06. MT5351 PERIPHERAL
07. DDR MEMORY
08. NOR FLASH / JTAG / UART

NS : NON-STUFF

NAME TYPE DEVICE

+12V POWER +12V POWER SUPPLY
+5V POWER +5V POWER SUPPLY

+5V tuner POWER +5V TUNER POWER
DV33_DM POWER +3V3 MT5111 POWER
DV18 POWER +1V8 MT5111 POWER
DV33 POWER +3V3 MT5351 POWER
AV33 POWER +3V3 MT5351 ANALOG POWER
DV25 POWER +2V5 MT5351 DDR POWER
DV12 POWER +1V2 MT5351 POWER

GND GROUND GROUND

D1
SOT23/SMD

. +5V
FB1

I___rv\
BEAD/SMD/0603 CB2 

Z 0.1uF 
C0603/SMD

SPDIF CIRCUIT

33

DIGITAL OUTPUT

2 +12V
2,6 +5V

2,5,6,8 DV33 
I

2,3,4,5,6,7,8 GND

4,5,8 ORESET#
5 REQUEST# 
5 READY#

« » -

REQUEST#

GLOBAL SIGNAL

« » -

U0RX
U0TX
U2TX
U2RX

UART (RS232)

VOR[0..7]
VOG[0..7]
VOB[0..7]
VOPCLK
VOHSYNC
VOVSYNC
VODE

DIGITAL VIDEO OUTPUT

5 AO1MCLK 
5 AO1LRCK 
5 AO1BCK 
5 AO1SDATA0

5 ASPDIF

AQ1SDATA0

« » -
DIGITAL AUDIO INTERFACE

5 AUD_CTRL « » -

MediaTek Confidential
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J1

L19

DV33

5 ASPDIF

AUD_CTRL





2 ,4  + 5 V _ T U N E R  « » -

1 .2 .4 .5 .6 .7 .8  G N D « » -

GLOBAL SIGNAL

4  R F_AG C  
4  IF A G C

4  2 n d _ IF +  
4  2 n d _ IF -

4  T U N E R _ S C L O  
4  T U N E R  S D A O

T U N E R  SC L O  
T U N E R  S D A O

TUNER INTERFACE

MediaTek Confidential
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TUNER
Size
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CRYS/DIP/SMD

BEAD/SMD/08055 1+CE19

DVDD18 DVDD18

4  b ,
CB22

1 n 1 nF rnßr
■ H

CB22 
:0.iuF 
C0603/SMD

I C0603/SMD C0603/SMD C0603/SMD C0603/SMD C0603/SMD C0603/SMD

D ig ita l 1 .8V  B yp ass  C aps

AVDD3

CB26
BEAD/SMD/0603 ^ ^ 0.1uF

I C0603/SMD

L _ dMh5
BEAD/SMD/0805 J[+ CE2C5 1 + CE

C

DVDD33 DVDI

- Î  i^ _ CB28 ^ = 1

C10UF16V/D5H

CB28 
:0.iuF 
C0603/SMD

I C0603/SMD C0603/SMD C0603/SMD C0603/SMD C0603/SMD C0603/SMD

D ig ita l 3 .3 V  B yp ass  C aps

CB27
BEAD/SMD/0603 ^ ^ 0.1uF

I C0603/SMD

VL- D-M S .

BEAD/SMD/08055 1 + CE

AVDD33 AVDD

- î  i^ _ CB40 H ^ l

BEAD/SMD/0603

H

CB40 
0.1uF 
C0603/SMD

CB35

C0603/SMD C0603/SMD C0603/SMD C0603/SMD C0603/SMD

A n a lo g  3 .3 V  B yp ass  C aps BEAD/SMD/0603

J
CB 

— 01 
C06 

ADVDD

I b.
= 0.1

C0603/SMD

ADVDD33_2

CB41

SIF LEVEL SHIFTER

1.2.3.5.6.7.8 GND

1,5,8 ORESET#

« » -

« » -
G L O B A L  S IG N A L

3 RF_AGC 
3 IF_AGC

3 2nd_IF+
3 2nd_IF-

3 TUNER_SCLO 
3 TUNER_SDAO

TUNER SCLO 
TUNER SDAO

TU N E R  IN TER FA C E

5 TS 
5 TS

TS1ERROR

TUNER_SDA1

+5V_TUNER

ï _

DV33_DM

> R29 .
> 10K '

R0603/SMD

> R30
> 10K

R0603/SMD

> R31 .
> 4.7K '

R0603/SMD

> R32
> 4.7K

R0603/SMD

TUNER_SDA

TUNER_SCL1

1 *  1
----- 1 2N7002

J  N-MOSFET

TUNER SCL3 QF2 1

TUNER SDA1 TUNER SDAO

C0603/SMD
R0603/SMD

TUNER SCL1_______B3d ______ TUNER SCLO I

M ediaTek Confidential

R0603/SMD
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.  JÜ
TU/SMD/D1̂ 0

2i 7 Sïïi
1.2.3.4.6.7.8 GNC

|| e ü Ye#=

6 OPWM0 - OPWM°----------

6 SxXS ä  Q  =
6 VCXÛ0 —VCX00-----------

GLOBAL SIGNAL

8 E i #  113SHEE 
8pgss 7f B d S H =
, FLASH INTERFACE

, AUDIO INTERFACE

I  h e m
I JTAG PORT

I  Ü
, UART (RS232)

ANALOG PART

± =11,6 - L cVuf J - C1
03/SMD I C0603/SMD | C0

MediaTek Confidential

MT5351 ASIC

DDR

Add by Ada
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■ RN1Vv : 22x4MEM WE#

MEM -DDR13

; R N <

17  RN22S

MEM_ADDR12

MEM_ADDR13

; 22x4 MEM_RAS#

22 MEM -DDR7 MEM ADDR3 R68

MEM ADDR11

MEM CLKEN

+1V25_DDR + 1V25_DDR

R«1tv i  I

; r«2̂ —RN21 2 75X4

MEM ADDR12 R64 .  .  75 

MEM CAS# R66 .

I R55' C C

' RN27 2 75x4

MEM_ADDR11 R72 - 

MEM_C LKEN R78 .  .  NS/75

, RN3$ £ 1 RN33 2 75X4

CLOSED TO  M T5351 CLOSED TO  DDR

___
MEM DQM0

___

DQ15
VSSQ
DQ14
DQ13

VDDC
DQ12

16 DDR TSOP-6 
TSOP_0D65_22D6LX9D7W_66Ŝ

DDR#1

___
MEM CLKA#

MEM DQM2

MEM ADDR12
MEM ADDR11

MEM_ADDRU

DQ15
VSSQ
DQ14
DQ13

VDDQ
DQ12

16 DDR TSOP-6 
TSOP_0D65_22D6LX9D7W_66Ŝ ^

DDR#2

6 DV25 

8 GNC

MEM CLKB#

MEM ADDR12
MEM ADDR11

- GND

G LO B A L S IG N AL

RDQ[0..
RDQS[05 RDC[C..31' 

5 RDQS[0..3' 
5 RDQM[0..3' 
5 RA^..^]
5 RBA^.i'
5 RCLK0 
5 RCLK0#
5 RCS#
5 RRAS#
5 RCAS#
5 RWE#
5 RCKE 
5 RCLK1
5 RCLK1#
6 MEM_VREF

-DDR-M EM ORY__________________
EQUAL LINE LENGTH

RCLK0 R1

CLOSED TO M T5351 CLOSED TO  D DR

RCLK0# R1

RCLK1 R1

RCLK1# R1

CLOSED TO M T5351 CLOSED TO D D R

-
+1V2

- f c

C142 I C143
■ 0.iui ■ 0.iui ■ 0.iui ■ Q.iui ■ 0.iui ■ 0.iui ■ 0.iui ■ 0.1uF ■ 0.1 uF I u.iur I 0.

C0603/SMD C0603/SMD C0603/SMC C0603/SMD C0603/SMC C0603/SMD C0603/SMD C0603/SMC C0603/SMC C0603/SMD C0603/SMD C0603/SMD

I CE Ci 70 ~ Z L  C1 — -C i _ C1

C147 ~ Z L  C148 C150 _ T C161 T C162 T C163 r c i  
—— 0 iu r  —— 0 iu r  —— 0 iu r — —0 I C1

I“ “ 0. iu r ^ ^ 0 iu r  ^ ^ 0 iu r  ^ ^ 0. iu r ^ ^ 0 iu r  ^ ^ 0. iu r ^ ^ 0 iu r  ^ ^ 0 iu r  ^ ^ 0. iu r ^ ^ 0 iu r  ^ ^ 0. iu r ^ ^ 0 iu r
C0603/SMD C0603/SMD C0603/SMC C0603/SMC C0603/SMD C0603/SMD C0603/SMC C0603/SMC C0603/SMC C0603/SMC C0603/SMD C0603/SMD

+1V25_DDR

CB133 C167 
0.1ur ^ ^ 0.1uF
C0603/SMD C0603/SMD

BYPASS CAP. FOR TERMINATOR 
(EVERY 2 RESISTOR PUT 1 BYPASS CAP.)

+CE25 C153 C154 C155 C156 C157 C158 C159 C172

C720uF/16v “  0.iur —  0.iur —  0.iur —  0.iuF —  0.iur —  0.iur —  0.iur —  0.iur —  
C220UF16V/D6H11 C0603/SMD C0603/SMC C0603/SMD C0603/SMC C0603/SMC C0603/SMD C0603/SMC C0603/SMD

DV25

Jb.-T■■>27
I C2

DV25

i  
T  •

CE26 CB125 CB126 C173 C174 C175 C176 C177 C178
220u r/i6v i ^ 0.iuF n ^ 0.iur i ^ 0.iu r n ^ 0.iur ^ ^ 0.iur i ^ 0.iu r n ^ 0.iu r i ^ 0.iuF 
C220Uri6V/D6H11_ C0603/SMD C0603/SMD C0603/SMD C0603/SMT C0603/SMD C0603/SMD C0603/SMC C0603/SMD

BYPASS CAP. FOR DDR

CE24
l7uF/16v
C47UF16V/D5H5

BYPASS CAP. FOR DIMM 
+1V25_DDR FOR DDR TERMINATOR 
MEM VREF FOR DDR AND MT5351 VREF

C102 1 C105 1 C106 I  C107 I C108 1 C109 1 C110 i  C111 I C103 ^ t C '
^ 0 . iu r ^ 0 iu r  ^ 0 iu r  ^ 0 . iu r ^ 0 iu r  ^ 0 . iu r ^ 0.iu r ^ 0.iur ^ 0.iur C0 

I C0603/SMD C0603/SMD C0603/SMC C0603/SMC C0603/SMD C0603/SMD C0603/SMC C0603/SMD C0603/SMD

+ CE29 
-..220ur/16v 

C220UF16V/D6H11

A D D  b y  A d a

M ediaTek Confidential

Title
DDR MEMORY

Size | Rev
Cust ,m MT5351RA-V2 TwinSon Chan \ 1

Date: Monday February/ 20 2006 Sheet 7 of 8

DV25 DV25 DV25 DV25

MEM DQ15 MEM DQ16

DV25

MEM DQ10

R65

MEM DQS1 MEM_DQS3

MEM VREF MEM VREF

R71

MEM_CLKA

R0603/SMD
MEM_CLKA#

MEM_CLKB

R0603/SMD
MEM_CLKB#

+ 1V25 DDR
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Main IC Specifications

- M13S128168A (ESMT)
2M x 16 Bit x 4 Banks Double Data Rate SDRAW

- MT5111CE
Single-Chip HDTV/CATV Demodulator

- MT5351
MT5351 is a DTV Backend Decoder SOC which support flexible transport demux,
HD MPEG-2 video decoder, MPEG1,2, MP3, AC3 audio decoder, HDTv  encoder.
MT5351 is powered by ARM 926EJ with 16K I-Cache and 16K D-Cache. It can support 
64Mb to 1Gb DDR DRAM devices with configurable 32/64 bit data bus interface.

- MT8202
MT8202G is a highly integrated Single-Chip for LCD TV supporting video input and output 
format up to HDTV. It includes 3D comb filter TV decoder to retrieve the best image from 
popular composite signals.

- MT8293
HDMI PanelLink Cinema Receiver

- R2S15102NP
Digital Power Amplifier R2S15102NP

- WM8776
24-bit, 192kHz Stereo CODEC with 5 Channel I/P Multiplexer

41



TFT LCD Preliminary Specification

MODEL NO.: V270B1 - L01

LCD TV Head Division

AVP

QRA Dept. TVHD/ PDD
DDIII DDII DDI

Approval Approval Approval Approval

UMM
LCD TV Marketing and Product Management Division

Product Manager
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1 .  G E N E R A L  D E S C R I P T I O N

1 . 1  O V E R V I E W

V 2 7 0 B 1 -  L 0 1  i s  a  T F T  L i q u i d  C r y s t a l  D i s p l a y  m o d u l e  w i t h  1 4 - C C F L  B a c k l i g h t  u n i t  a n d  1 c h - L V D S  

i n t e r f a c e .  T h e  d i s p l a y  d i a g o n a l  i s  2 7 ”. T h i s  m o d u l e  s u p p o r t s  1 3 6 6  x  7 6 8  W X G A  f o r m a t  a n d  c a n  d i s p l a y  t r u e  

1 6 . 7 M  c o l o r s ( 8 - b i t s  c o l o r s ) .  T h e  i n v e r t e r  m o d u l e  f o r  b a c k l i g h t  i s  b u i l t - in .

1 . 2  F E A T U R E S

- E x c e l l e n t  b r i g h t n e s s  ( 5 5 0  n i t s )

-  U l t r a  h i g h  c o n t r a s t  r a t i o  ( 1 0 0 0 : 1 )

-  F a s t  r e s p o n s e  t i m e  ( 8 m s )

-  H i g h  c o l o r  s a t u r a t i o n  N T S C  7 5 %

- W X G A  ( 1 3 6 6  x  7 6 8  p i x e l s )  r e s o l u t i o n

-  D E  ( D a t a  E n a b l e )  o n l y  m o d e

-  L V D S  ( L o w  V o l t a g e  D i f f e r e n t i a l  S i g n a l i n g )  i n t e r f a c e

-  O p t i m i z e d  r e s p o n s e  t i m e  f o r  b o t h  5 0 / 6 0  H z  f r a m e  r a t e

-  U l t r a  w i d e  v i e w i n g  a n g l e :  1 7 6 ( H ) / 1 7 6 ( V )  ( C R > 2 0 )  S u p e r  M V A  t e c h n o l o g y

-  1 8 0  d e g r e e  r o t a t i o n  d i s p l a y  o p t i o n

-  L o w  c o l o r  s h i f t  f u n c t i o n  o p t i o n

-  C o l o r  r e p r o d u c t i o n  ( N a t u r e  c o l o r )

1 . 3  A P P L I C A T I O N

- T F T  L C D  T V s

-  H i g h  b r i g h t n e s s ,  m u l t i - m e d i a  d i s p l a y s

4  G E N E R A L  S P E C I F I C A T I 0 N S

I t e m S p e c i f i c a t i o n U n i t N o t e

A c t i v e  A r e a 5 9 6 . 2 5 9  ( H )  x  3 3 5 . 2 3 2  ( V )  ( 2 7 ” d i a g o n a l ) m m
( 1 )B e z e l  O p e n i n g  A r e a 6 0 3 . 2 2  ( H )  x  3 4 1 . 9 8  ( V ) m m

D r i v e r  E l e m e n t a - s i  T F T  a c t i v e  m a t r i x -

P i x e l  N u m b e r 1 3 6 6  x  R . G . B .  x  7 6 8 p i x e l

P i x e l  P i t c h  ( S u b  P i x e l ) 0 . 1 4 6 0  ( H )  x  0 . 4 3 6 5  (V ) m m

P i x e l  A r r a n g e m e n t R G B  v e r t i c a l  s t r i p e -

D i s p l a y  C o l o r s 1 6 . 7 M c o l o r

D i s p l a y  O p e r a t i o n  M o d e T r a n s m i s s i v e  m o d e  / N o r m a l l y  b l a c k -

S u r f a c e  T r e a t m e n t
H a r d n e s s  : 3 H ,  H a z e  : 4 0 %  

A n t i - r e f l e c t i v e  c o a t i n g  <  2 %  r e f l e c t i o n
-

1 . 5  M E C H A N I C A L  S P E C I F I C A T I O N S

I t e m M in . T y p . M a x . U n i t N o t e

M o d u l e  S i z e

H o r i z o n t a l ( H ) 6 3 6 . 8 5 6 3 7 . 5 5 6 3 8 . 2 5 m m

V e r t i c a l ( V ) 3 7 9 . 1 3 7 9 . 8 3 8 0 . 5 m m

D e p t h  ( D ) 3 3 . 9 3 5 . 4 3 6 . 9 m m T o  P C B  c o v e r

D e p t h  ( D ) 3 9 . 2 4 0 . 7 4 2 . 2 m m T o  i n v e r t e r  c o v e r

W e i g h t 3 7 0 0 4 0 0 0 4 3 0 0 g

N o t e  ( 1 )  P l e a s e  r e f e r  t o  t h e  a t t a c h e d  d r a w i n g s  f o r  m o r e  i n f o r m a t i o n  o f  f r o n t  a n d  b a c k  o u t l i n e  d i m e n s i o n s .
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2 .  A B S O L U T E  M A X I M U M  R A T I N G S  

2 . 1  A B S O L U T E  R A T I N G S  O F  E N V I R O N M E N T

I t e m S y m b o l
V a l u e

U n i t N o t e
M in . M a x .

S t o r a g e  T e m p e r a t u r e T s t - 2 0 + 6 0 ° C ( 1 )
O p e r a t i n g  A m b i e n t  T e m p e r a t u r e T o p 0 + 5 0 ° C ( 1 ) ,  ( 2 )
S h o c k  ( N o n - O p e r a t i n g ) S nop - 5 0 G ( 3 ) ,  ( 5 )

V i b r a t i o n  ( N o n - O p e r a t i n g ) V nop - 1 . 0 G ( 4 ) ,  ( 5 )

N o t e  ( 1 )  T e m p e r a t u r e  a n d  r e l a t i v e  h u m i d i t y  r a n g e  i s  s h o w n  in t h e  f i g u r e  b e l o w .

( a )  9 0  % R H  M a x .  ( T a  ^  4 0  ° C ) .

( b )  W e t - b u l b  t e m p e r a t u r e  s h o u l d  b e  3 9  ° C  M a x .  ( T a  >  4 0  ° C ) .

( c )  N o  c o n d e n s a t i o n .

N o t e  ( 2 )  T h e  m a x i m u m  o p e r a t i n g  t e m p e r a t u r e  i s  b a s e d  o n  t h e  t e s t  c o n d i t i o n  t h a t  t h e  s u r f a c e  t e m p e r a t u r e  o f

d i s p l a y  a r e a  i s  l e s s  t h a n  o r  e q u a l  t o  6 0  ° C  w i t h  L C D  m o d u l e  a l o n e  in a  t e m p e r a t u r e  c o n t r o l l e d  c h a m b e r .  

T h e r m a l  m a n a g e m e n t  s h o u l d  b e  c o n s i d e r e d  in f i n a l  p r o d u c t  d e s i g n  t o  p r e v e n t  t h e  s u r f a c e  t e m p e r a t u r e  o f  

d i s p l a y  a r e a  f r o m  b e i n g  o v e r  6 0  ° C .  T h e  r a n g e  o f  o p e r a t i n g  t e m p e r a t u r e  m a y  d e g r a d e  in c a s e  o f  i m p r o p e r  

t h e r m a l  m a n a g e m e n t  in f i n a l  p r o d u c t  d e s i g n .

N o t e  ( 3 )  11  m s ,  h a l f  s i n e  w a v e ,  1 t i m e  f o r  ±  X ,  ±  Y ,  ±  Z .

N o t e  ( 4 )  1 0  ~  5 0 0  H z ,  1 0  m i n ,  1 t i m e  e a c h  X ,  Y ,  Z .

N o t e  ( 5 )  A t  t e s t i n g  V i b r a t i o n  a n d  S h o c k ,  t h e  f i x t u r e  in h o l d i n g  t h e  m o d u l e  h a s  t o  b e  h a r d  a n d  r ig id  e n o u g h

s o  t h a t  t h e  m o d u l e  w o u l d  n o t  b e  t w i s t e d  o r  b e n t  b y  t h e  f i x t u r e .

R e l a t i v e  H u m i d i t y  ( % R H )

T e m p e r a t u r e  ( ° C )
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2.2 ELECTRICAL ABSOLUTE RATINGS
2.2.1 TFT LCD MODULE

I t e m S y m b o l
V a l u e

U n i t N o t e
M in . M a x .

P o w e r  S u p p l y  V o l t a g e V c c - 0 . 3 6 . 0 V
( 1 )I n p u t  S i g n a l  V o l t a g e V in - 0 . 3 3 . 6 V

2 . 2 . 2  B A C K L I G H T  U N I T

I t e m S y m b o l
T e s t

C o n d i t i o n
M in . T y p e M a x . U n i t N o t e

L a m p  V o l t a g e V W T a  =  2 5  °C — — 3 0 0 0 V RMS

P o w e r  S u p p l y  V o l t a g e V bl — 0 — 3 0 V ( 1 )

C o n t r o l  S i g n a l  L e v e l — — - 0 . 3 — 7 V ( 1 ) ,  ( 3 )

N o t e  ( 1 )  P e r m a n e n t  d a m a g e  t o  t h e  d e v i c e  m a y  o c c u r  if  m a x i m u m  v a l u e s  a r e  e x c e e d e d .  F u n c t i o n a l  

o p e r a t i o n  s h o u l d  b e  r e s t r i c t e d  t o  t h e  c o n d i t i o n s  d e s c r i b e d  u n d e r  n o r m a l  o p e r a t i n g  c o n d i t i o n s .

N o t e  ( 2 )  N o  m o i s t u r e  c o n d e n s a t i o n  o r  f r e e z i n g .

N o t e  ( 3 )  T h e  c o n t r o l  s i g n a l s  i n c l u d e s  B a c k l i g h t  O n / O f f  C o n t r o l ,  I n t e r n a l  P W M  C o n t r o l ,  E x t e r n a l  P W M  

C o n t r o l  a n d  I n t e r n a l / E x t e r n a l  P W M  S e l e c t i o n .
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3. ELECTRICAL CHARACTERISTICS
3.1 TFT LCD MODULE Ta = 25 ± 2 °C

P a r a m e t e r S y m b o l
V a l u e

U n i t N o t e
M in . T y p . M a x .

P o w e r  S u p p l y  V o l t a g e V CC 4 . 5 5 . 0 5 . 5 V ( 1 )
P o w e r  S u p p l y  R i p p l e  V o l t a g e V RP - - 1 5 0 m V

R u s h  C u r r e n t IRUSH - - S .O A ( 2 )

P o w e r  S u p p l y  C u r r e n t

W h i t e

ICC

- 1 . 8 - A

( S )B l a c k - 1 . 2 - A

V e r t i c a l  S t r i p e - 1 . 6 5 - A

L V D S

I n t e r f a c e

D i f f e r e n t i a l  I n p u t  H i g h  

T h r e s h o l d  V o l t a g e V LVTH - - + 1 0 0 m V

D i f f e r e n t i a l  I n p u t  L o w  

T h r e s h o l d  V o l t a g e V lvtl - 1 0 0 - - m V

C o m m o n  I n p u t  V o l t a g e V lvc 1 . 1 2 5 1 . 2 5 1 . S l 5 V

T e r m i n a t i n g  R e s i s t o r R t 1 0 0 o h m

C M O S

i n t e r f a c e

I n p u t  H i g h  T h r e s h o l d  V o l t a g e V ih 2 . l - S . S V

I n p u t  L o w  T h r e s h o l d  V o l t a g e V il 0 - O . l V

N o t e  ( 1 )  T h e  m o d u l e  s h o u l d  b e  a l w a y s  o p e r a t e d  w i t h i n  a b o v e  r a n g e s .

N o t e  ( 2 )  M e a s u r e m e n t  C o n d i t i o n s :

+5.0V

Q1 2S K 1415

V c c  r i s i n g  t i m e  i s  4 7 0 u s

+ 5 V
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N o t e  ( 3 )  T h e  s p e c i f i e d  p o w e r  s u p p l y  c u r r e n t  i s  u n d e r  t h e  c o n d i t i o n s  a t  V c c  =  5  V, T a  =  2 5  ±  2  ° C ,  fv =  6 0  H z ,  

w h e r e a s  a  p o w e r  d i s s i p a t i o n  c h e c k  p a t t e r n  b e l o w  i s  d i s p l a y e d .

a .  W h i t e  P a t t e r n  b .  B l a c k  P a t t e r n

A c t i v e  A r e a  A c t i v e  A r e a

c .  V e r t i c a l  S t r i p e  P a t t e r n

A c t i v e  A r e a

3 . 2  B A C K L I G H T  I N V E R T E R  U N I T  

3 . 2 . 1  C C F L  ( C o l d  C a t h o d e  F l u o r e s c e n t  L a m p )  C H A R A C T E R I S T I C S  ( T a  =  2 5  ±  2  ° C )

P a r a m e t e r S y m b o l
V a l u e

U n i t N o t e
M i n . T y p . M a x .

L a m p  V o l t a g e V w - 1 1 2 0 - V r m s Il =  4 . 7 m A

L a m p  C u r r e n t Il 4 . 2 4 . 7 5 . 2 m A R M s ( 1 )

L a m p  S t a r t i n g  V o l t a g e V s

- - 1 6 5 0 V r m s ( 2 ) ,  T a  =  0  ° C

- - 1 5 0 0 V RMS ( 2 ) ,  T a  =  2 5  ° C

O p e r a t i n g  F r e q u e n c y F o 5 0 - 7 0 K H z ( 3 )

L a m p  L i f e  T i m e L bl
5 0 , 0 0 0 6 0 , 0 0 0 - H r s ( 4 )
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3 . 2 . 2  I N V E R T E R  C H A R A C T E R I S T I C S  ( T a  =  2 5  ±  2  ° C )

P a r a m e t e r S y m b o l
V a l u e

U n i t N o t e
M in . T y p . M a x .

P o w e r  C o n s u m p t i o n P bl - 9 2 - W ( 5 ) ,  Il =  4 . 7 m A

P o w e r  S u p p l y  V o l t a g e V bl
2 2 . 8 2 4 2 5 . 2

V dc

P o w e r  S u p p l y  C u r r e n t Ibl - 3 . 8 - A N o n  D i m m i n g

I n p u t  R i p p l e  N o i s e - - - 5 0 0 m V P-P V BL = 2 2 . 8 V

B a c k l i g h t  T u r n  o n  

V o l t a g e
V b s

1 7 9 0 - - V RMS T a  =  0  ° C

1 2 0 0 - - V r m s T a  =  2 5  ° C

O s c i l l a t i n g  F r e q u e n c y F w 5 3 5 6 5 9 k H z

D i m m i n g  F r e q u e n c y F b 1 5 0 1 6 0 1 7 0 H z

M i n i m u m  D u t y  R a t i o D min - 1 0 - %

N o t e  ( 1 )  L a m p  c u r r e n t  i s  m e a s u r e d  b y  u t i l i z in g  h i g h  f r e q u e n c y  c u r r e n t  m e t e r s  a s  s h o w n  b e l o w :

N o t e  ( 2 )  T h e  l a m p  s t a r t i n g  v o l t a g e  V S s h o u l d  b e  a p p l i e d  t o  t h e  l a m p  f o r  m o r e  t h a n  1 s e c o n d  u n d e r  s t a r t i n g  

u p  d u r a t i o n .  O t h e r w i s e  t h e  l a m p  c o u l d  n o t  b e  l i g h t e d  o n  c o m p l e t e d .

N o t e  ( 3 )  T h e  l a m p  f r e q u e n c y  m a y  p r o d u c e  i n t e r f e r e n c e  w i t h  h o r i z o n t a l  s y n c h r o n o u s  f r e q u e n c y  f r o m  t h e  

d i s p l a y ,  a n d  t h i s  m a y  c a u s e  l i n e  f l o w  o n  t h e  d i s p l a y .  In o r d e r  t o  a v o i d  i n t e r f e r e n c e ,  t h e  l a m p  

f r e q u e n c y  s h o u l d  b e  d e t a c h e d  f r o m  t h e  h o r i z o n t a l  s y n c h r o n o u s  f r e q u e n c y  a n d  i ts  h a r m o n i c s  a s  f a r  

a s  p o s s i b l e .
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N o t e  ( 4 )  T h e  l i fe  t i m e  o f  a  l a m p  is  d e f i n e d  a s  w h e n  t h e  b r i g h t n e s s  i s  l a r g e r  t h a n  5 0 %  o f  i ts  o r i g i n a l  v a l u e  

a n d  t h e  e f f e c t i v e  d i s c h a r g e  l e n g t h  i s  l o n g e r  t h a n  8 0 %  o f  i t s  o r i g i n a l  l e n g t h  ( E f f e c t i v e  d i s c h a r g e  

l e n g t h  i s  d e f i n e d  a s  a n  a r e a  t h a t  h a s  e q u a l  t o  o r  m o r e  t h a n  7 0 %  b r i g h t n e s s  c o m p a r e d  t o  t h e  

b r i g h t n e s s  a t  t h e  c e n t e r  p o i n t . )  a s  t h e  t i m e  in w h i c h  it c o n t i n u e s  t o  o p e r a t e  u n d e r  t h e  c o n d i t i o n  T a  

=  2 5  ± 2 ° C  a n d  Il =  4 . 2  ~  5 . 2  mARMS.

N o t e  ( 5 )  T h e  p o w e r  s u p p l y  c a p a c i t y  s h o u l d  b e  h i g h e r  t h a n  t h e  t o t a l  i n v e r t e r  p o w e r  c o n s u m p t i o n  P BL. S i n c e  

t h e  p u l s e  w i d t h  m o d u l a t i o n  ( P W M )  m o d e  w a s  a p p l i e d  f o r  b a c k l i g h t  d i m m i n g ,  t h e  d r i v i n g  c u r r e n t  

c h a n g e d  a s  P W M  d u t y  o n  a n d  o f f .  T h e  t r a n s i e n t  r e s p o n s e  o f  p o w e r  s u p p l y  s h o u l d  b e  c o n s i d e r e d  

f o r  t h e  c h a n g i n g  l o a d i n g  w h e n  i n v e r t e r  d i m m i n g .

3 . 2 . 3  I N V E R T E R  I N T E R T F A C E  C H A R A C T E R I S T I C S

I t e m S y m b o l
T e s t

C o n d i t i o n
M in . T y p . M a x . U n i t N o t e

O n / O f f  C o n t r o l O N
V blon

— 2 . 0 — 5 . 0 V

V o l t a g e O F F — 0 — 0 . 8 V

I n t e r n a l / E x t e r n a l HI
V s e l

— 2 . 0 — 5 . 0 V

P W M  S e l e c t  V o l t a g e L O — 0 — 0 . 8 V

I n t e r n a l  P W M M A X
V ip w M V s e l  =  L

— — 3 . 0 V m i n i m u m  d u t y  r a t i o

C o n t r o l  V o l t a g e M IN — 0 — V m a x i m u m  d u t y  r a t i o

E x t e r n a l  P W M HI
V epw m V s e l  =  H

2 . 0 — 5 . 0 V d u t y  o n

C o n t r o l  V o l t a g e L O 0 — 0 . 8 V d u t y  o f f

C o n t r o l  S i g n a l  R i s i n g  T i m e T r — — — 1 0 0 m s

C o n t r o l  S i g n a l  F a l l i n g  T i m e T f — — — 1 0 0 m s

P W M  S i g n a l  R i s i n g  T i m e TpWMR — — — 5 0 u s

P W M  S i g n a l  F a l l i n g  T i m e T PWMF — — — 5 0 u s

I n p u t  i m p e d a n c e r in — 1 — — M O

B L O N  D e l a y  T i m e T on — 1 — — m s

B L O N  O f f  T i m e T off — 1 — — m s

N o t e  ( 1 )  T h e  S E L  s i g n a l  s h o u l d  b e  v a l i d  b e f o r e  b a c k l i g h t  t u r n s  o n  b y  B L O N  s i g n a l .  It i s  i n h i b i t e d  t o  c h a n g e  

t h e  i n t e r n a l / e x t e r n a l  P W M  s e l e c t i o n  ( S E L )  d u r i n g  b a c k l i g h t  t u r n  o n  p e r i o d .
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N o t e  ( 2 )  T h e  p o w e r  s e q u e n c e  a n d  c o n t r o l  s i g n a l  t i m i n g  a r e  s h o w n  a s  t h e  f o l l o w i n g  f i g u r e .
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4 .  B L O C K  D I A G R A M

4 . 1  T F T  L C D  M O D U L E
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5 .  I N T E R F A C E  P I N  C O N N E C T I O N

5 . 1  T F T  L C D  M O D U L E

C N F 1  C o n n e c t o r  P i n  A s s i g n m e n t

P i n  N o . S y m b o l D e s c r i p t i o n N o t e

1 G N D G r o u n d

2 R P F D i s p l a y  R o t a t i o n ( 3 )

3 S E L L V D S S e l e c t  L V D S  d a t a  f o r m a t ( 5 )

4 N C N o  C o n n e c t i o n ( 2 )
5 N C N o  C o n n e c t i o n

6 O D S E L O v e r d r i v e  L o o k u p  T a b l e  S e l e c t i o n ( 4 )

7 E N  L C S L o w  C o l o r  S h i f t ( 6 )

8 G N D G r o u n d

9 R X 0 - N e g a t i v e  t r a n s m i s s i o n  d a t a  o f  p i x e l  0

1 0 R X 0 + P o s i t i v e  t r a n s m i s s i o n  d a t a  o f  p i x e l  0

11 R X 1 - N e g a t i v e  t r a n s m i s s i o n  d a t a  o f  p i x e l  1

1 2 R X 1  + P o s i t i v e  t r a n s m i s s i o n  d a t a  o f  p i x e l  1

1 3 R X 2 - N e g a t i v e  t r a n s m i s s i o n  d a t a  o f  p i x e l  2

1 4 R X 2 + P o s i t i v e  t r a n s m i s s i o n  d a t a  o f  p i x e l  2

1 5 R X C L K - N e g a t i v e  o f  c l o c k

1 6 R X C L K + P o s i t i v e  o f  c l o c k

1 7 R X 3 - N e g a t i v e  t r a n s m i s s i o n  d a t a  o f  p i x e l  3

1 8 R X 3 + P o s i t i v e  t r a n s m i s s i o n  d a t a  o f  p i x e l  3

1 9 G N D G r o u n d

2 0 G N D G r o u n d

2 1 G N D G r o u n d

2 2 G N D G r o u n d

2 3 G N D G r o u n d

2 4 G N D G r o u n d

2 5 G N D G r o u n d

2 6 V C C P o w e r  s u p p l y :  + 5 V

2 7 V C C P o w e r  s u p p l y :  + 5 V

2 8 V C C P o w e r  s u p p l y :  + 5 V

2 9 V C C P o w e r  s u p p l y :  + 5 V

3 0 V C C P o w e r  s u p p l y :  + 5 V

N o t e  ( 1 )  C o n n e c t o r  P a r t  N o . :  F I - X 3 0 S S L - H F ( J A E )  o r  c o m p a t i b l e

N o t e  ( 2 )  R e s e r v e d  f o r  i n t e r n a l  u s e .  L e f t  it o p e n .

N o t e  ( 3 )  L o w  : n o r m a l  d i s p l a y  ( d e f a u l t ) ,  H i g h  : d i s p l a y  w i t h  1 8 0  d e g r e e  r o t a t i o n

N o t e  ( 4 )  O v e r d r i v e  l o o k u p  t a b l e  s e l e c t i o n .  T h e  O v e r d r i v e  l o o k u p  t a b l e  s h o u l d  b e  s e l e c t e d  in a c c o r d a n c e  t o  t h e

f r a m e  r a t e  t o  o p t i m i z e  i m a g e  q u a l i t y .

O D S E L N o t e

L L o o k u p  t a b l e  w a s  o p t i m i z e d  f o r  6 0  H z  f r a m e  r a t e .

H L o o k u p  t a b l e  w a s  o p t i m i z e d  f o r  5 0  H z  f r a m e  r a t e .

N o t e  ( 5 )  P l e a s e  r e f e r  t o  5 . 5  L V D S  I N T E R F A C E  ( P a g e  1 7 )  

N o t e  ( 6 )  E n a b l e  L o w  c o l o r  s h i f t  f u n c t i o n .

E N  L C S N o t e

L L o w  c o l o r  s h i f t  o f f

H L o w  c o l o r  s h i f t  o n
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5 . 2  B A C K L I G H T  U N I T

T h e  p in  c o n f i g u r a t i o n  f o r  t h e  h o u s i n g  a n d  l e a d e r  w i r e  i s  s h o w n  in t h e  t a b l e  b e l o w .

C N 3 - C N 9  ( H o u s i n g ) :  B H R - 0 3 V S - 1  ( J S T )

P i n  N o . S y m b o l D e s c r i p t i o n W i r e  C o l o r

1 H V H i g h  V o l t a g e P i n k

2 H V H i g h  V o l t a g e W h i t e

N o t e  ( 1 )  T h e  b a c k l i g h t  i n t e r f a c e  h o u s i n g  f o r  h ig h  v o l t a g e  s i d e  i s  a  m o d e l  B H R - 0 3 V S - 1 ,  m a n u f a c t u r e d  b y  J S T .  

T h e  m a t i n g  h e a d e r  o n  i n v e r t e r  p a r t  n u m b e r  i s  S M 0 2 ( 8 . 0 ) B - B H S - 1 - T B ( L F )  o r  e q u i v a l e n t .

C N 1 0  ( H o u s i n g ) :  Z H R - 2  ( J S T )  o r  e q u i v a l e n t

P i n  N o . S y m b o l D e s c r i p t i o n W i r e  C o l o r

1 L V L o w  V o l t a g e  ( + ) G r a y

2 N C N o  C o n n e c t i o n -

N o t e  ( 2 )  T h e  b a c k l i g h t  i n t e r f a c e  h o u s i n g  a n d  r e t u r n  c a b l e  f o r  l o w  v o l t a g e  s i d e  i s  a  m o d e l  Z H R - 2  , m a n u f a c t u r e d  

b y  J S T  o r  e q u i v a l e n t .  T h e  m a t i n g  h e a d e r  o n  i n v e r t e r  p a r t  n u m b e r  i s  S 2 B - Z R - S M 3 A - T F ( D ) ( L F )  o r  

e q u i v a l e n t .

B H R - 0 3 V S - 1
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5 . 3  I N V E R T E R  U N I T

C N 1 ( H e a d e r ) : S 1 0 B - P H - S M 3 - T B ( D ) ( L F ) ( J S T )  o r  e q u i v a l e n t .

P i n N a m e D e s c r i p t i o n

1

V B L + 2 4 V  P o w e r  i n p u t

2

3

4

5

6

G N D G r o u n d

7

8

9

1 0

C N 2 ( H e a d e r ) :  S 1 2 B - P H - S M 3 - T B ( D ) ( L F ) ( J S T )  o r  e q u i v a l e n t .

P i n N a m e D e s c r i p t i o n

1

V B L + 2 4 V  P o w e r  i n p u t

2

3

4

5

6

G N D G r o u n d7

8

9 S E L

I n t e r n a l / e x t e r n a l  P W M  s e l e c t i o n  

H i g h  : e x t e r n a l  d i m m i n g  

L o w  : i n t e r n a l  d i m m i n g

1 0 E _ P W M

E x t e r n a l  P W M  c o n t r o l  s i g n a l

E _ P W M  s h o u l d  b e  c o n n e c t e d  t o  l o w  w h e n  i n t e r n a l  

P W M  w a s  s e l e c t e d  ( S E L  =  l o w ) .

11 I _ P W M

I n t e r n a l  P W M  c o n t r o l  s i g n a l

I _ P W M  s h o u l d  b e  c o n n e c t e d  t o  g r o u n d  w h e n  

e x t e r n a l  P W M  w a s  s e l e c t e d  ( S E L  =  h i g h ) .

1 2 B L O N B a c k l i g h t  o n / o f f  c o n t r o l

C N 3 - C N 9 ( H e a d e r ) :  S M 0 2 ( 8 . 0 ) B - B H S - 1 - T B ( L F ) ( J S T )  o r  e q u i v a l e n t

P i n N a m e D e s c r i p t i o n

1 C C F L H O T C C F L  h i g h  v o l t a g e

2 C C F L H O T C C F L  h i g h  v o l t a g e

C N 1 0 ( H e a d e r ) :  S 2 B - Z R - S M 3 A - T F ( D ) ( L F ) ( J S T )  o r  e q u i v a l e n t

P i n N a m e D e s c r i p t i o n

1 C C F L C O L D C C F L  l o w  v o l t a g e

2 N C -

N o t e  ( 1 )  F l o a t i n g  o f  a n y  c o n t r o l  s i g n a l  i s  n o t  a l l o w e d .
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5.4 BLOCK DIAGRAM OF INTERFACE
C N F 1

J L

R 0 ~ R 7  : P i x e l  R  D a t a  ,

G 0 ~ G 7  : P i x e l  G  D a t a  ,

B 0 ~ B 7  : P i x e l  B  D a t a  ,

D E  : D a t a  e n a b l e  s i g n a l

N o t e  ( 1 )  T h e  s y s t e m  m u s t  h a v e  t h e  t r a n s m i t t e r  t o  d r i v e  t h e  m o d u l e .

N o t e  ( 2 )  L V D S  c a b l e  i m p e d a n c e  s h a l l  b e  5 0  o h m s  p e r  s i g n a l  l i n e  o r  a b o u t  1 0 0  o h m s  p e r  t w i s t - p a i r  l i n e  w h e n  it is  

u s e d  d i f f e r e n t i a l l y .
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5.5 LVDS INTERFACE

S I G N A L
T R A N S M I T T E R

T H C 6 3 L V D M 8 3 A

I N T E R F A C E

C O N N E C T O R

R E C E I V E R

T H C 6 3 L V D F 8 4 A

T F T  C O N T R O L  

I N P U T

S E L L V D S

= L

S E L L V D S

= H
P I N I N P U T H o s t T F T - L C D P I N O U T P U T

S E L L V D S

= L

S E L L V D S

= H

R 0 R 2 5 1 T x I N 0 2 7 R x  O U T 0 R 0 R 2

R 1 R 3 5 2 T x I N 1 2 9 R x  O U T 1 R 1 R 3

R 2 R 4 5 4 T x I N 2 T A  O U T 0 + R x  0 + 3 0 R x  O U T 2 R 2 R 4

R 3 R 5 5 5 T x I N 3 3 2 R x  O U T 3 R 3 R 5

R 4 R 6 5 6 T x I N 4 3 3 R x  O U T 4 R 4 R 6

R 5 R 7 3 T x I N 6 T A  O U T 0 - R x  0 - 3 5 R x  O U T 6 R 5 R 7

G 0 G 2 4 T x I N 7 3 7 R x  O U T 7 G 0 G 2

G 1 G 3 6 T x I N 8 3 8 R x  O U T 8 G 1 G 3

G 2 G 4 7 T x I N 9 3 9 R x  O U T 9 G 2 G 4

G 3 G 5 11 T x I N 1 2 T A  O U T 1  + R x  1 + 4 3 R x  O U T 1 2 G 3 G 5

G 4 G 6 1 2 T x I N 1 3 4 5 R x  O U T 1 3 G 4 G 6

G 5 G 7 1 4 T x I N 1 4 4 6 R x  O U T 1 4 G 5 G 7

B 0 B 2 1 5 T x I N 1 5 T A  O U T 1 - R x  1 - 4 7 R x  O U T 1 5 B 0 B 2

B 1 B 3 1 9 T x I N 1 8 5 1 R x  O U T 1 8 B 1 B 3

2 4 B 2 B 4 2 0 T x I N 1 9 5 3 R x  O U T 1 9 B 2 B 4

bit B 3 B 5 2 2 T x I N 2 0 5 4 R x  O U T 2 0 B 3 B 5

B 4 B 6 2 3 T x I N 2 1 T A  O U T 2 + R x  2 + 5 5 R x  O U T 2 1 B 4 B 6

B 5 B 7 2 4 T x I N 2 2 1 R x  O U T 2 2 B 5 B 7

D E D E 3 0 T x I N 2 6 6 R x  O U T 2 6 D E D E

R 6 R 0 5 0 T x I N 2 7 T A  O U T 2 - R x  2 - 7 R x  O U T 2 7 R 6 R 0

R 7 R 1 2 T x I N 5 3 4 R x  O U T 5 R 7 R 1

G 6 G 0 8 T x I N 1 0 4 1 R x  O U T 1 0 G 6 G 0

G 7 G 1 1 0 T x I N 1 1 4 2 R x  O U T 1 1 G 7 G 1

B 6 B 0 1 6 T x I N 1 6 T A  O U T 3 + R x  3 + 4 9 R x  O U T 1 6 B 6 B 0

B 7 B 1 1 8 T x I N 1 7 5 0 R x  O U T 1 7 B 7 B 1

R S V D  1 R S V D  1 2 5 T x I N 2 3 2 R x  O U T 2 3 N C N C

R S V D  2 R S V D  2 2 7 T x I N 2 4 T A  O U T 3 - R x  3 - 3 R x  O U T 2 4 N C N C

R S V D  3 R S V D  3 2 8 T x I N 2 5 5 R x  O U T 2 5 N C N C

D C L K 3 1 T x C L K  IN T x C L K  O U T + R x C L K  IN + 2 6 R x C L K  O U T D C L K

T x C L K  O U T - R x C L K  IN ­

R 0 ~ R 7 :  P i x e l  R  D a t a  ( 7 ;  M S B ,  0 ;  L S B )

G 0 ~ G 7 :  P i x e l  G  D a t a  ( 7 ;  M S B ,  0 ;  L S B )

B 0 ~ B 7 :  P i x e l  B  D a t a  ( 7 ;  M S B ,  0 ;  L S B )

D E :  D a t a  e n a b l e  s i g n a l

N o t e s ( 1 )  R S V D ( r e s e r v e d ) p i n s  o n  t h e  t r a n s m i t t e r  s h a l l  b e  “H ” o r  “L ”.
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5 . 6  C O L O R  D A T A  I N P U T  A S S I G N M E N T

T h e  b r i g h t n e s s  o f  e a c h  p r i m a r y  c o l o r  ( r e d ,  g r e e n  a n d  b l u e )  i s  b a s e d  o n  t h e  8 - b i t  g r a y  s c a l e  d a t a  i n p u t  f o r  

t h e  c o l o r .  T h e  h i g h e r  t h e  b i n a r y  i n p u t ,  t h e  b r i g h t e r  t h e  c o l o r .  T h e  t a b l e  b e l o w  p r o v i d e s  t h e  a s s i g n m e n t  o f  

c o l o r  v e r s u s  d a t a  in p u t .

C o l o r

D a t a  S i g n a l

R e d G r e e n B l u e

R7 R6 R5 R4 R3 R2 R1 R0 G7 G6 G5 G4 G3 G2 G1 G0 B7 B6 B5 B4 B3 B2 B1 B0

B l a c k 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R e d 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

G r e e n 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0

B a s i c B l u e 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

C o l o r s C y a n 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

M a g e n t a 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

Y e l l o w 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0

W h i t e 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

R e d ( 0 )  / D a r k 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R e d ( 1 ) 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R e d ( 2 ) 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
G r a y

S c a l e

O f
R e d ( 2 5 3 ) 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R e d
R e d ( 2 5 4 ) 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

R e d ( 2 5 5 ) 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

G r e e n ( 0 )  / D a r k 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

G r e e n ( 1 ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0

G r e e n ( 2 ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0
G r a y

S c a l e

O f
G r e e n ( 2 5 3 ) 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1 0 0 0 0 0 0 0 0

G r e e n
G r e e n ( 2 5 4 ) 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0

G r e e n ( 2 5 5 ) 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0

B l u e ( 0 )  / D a r k 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

B l u e ( 1 ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1

B l u e ( 2 ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
G r a y

S c a l e

O f
B l u e ( 2 5 3 ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 0 1

B l u e
B l u e ( 2 5 4 ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0

B l u e ( 2 5 5 ) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

N o t e  ( 1 )  0 :  L o w  L e v e l  V o l t a g e ,  1 :  H i g h  L e v e l  V o l t a g e

Version 1.0
59



6 .  I N T E R F A C E  T I M I N G  

6 . 1  I N P U T  S I G N A L  T I M I N G  S P E C I F I C A T I O N S

The input signal timing specifications are shown as the following table and timing diagram.

Signal Item Symbol Min. Typ. Max. Unit Note

LVDS Receiver Clock
Frequency 1/Tc 60 86 88 M H z

Input cycle to 

cycle jitter
Trcl - - 200 ps

LVDS Receiver Data
Setup Time Tlvsu 600 - - ps
Hold Time Tlvhd 600 - - ps

Vertical Active Display Term

Fram e Rate Fr5 47 50 53 Hz (2)
Fr6 57 60 63 Hz

Total Tv 770 795 888 Th Tv=Tvd+Tvb
Display Tvd 768 768 768 Th -

Blank Tvb 2 27 120 Th -

Horizontal Active Display Term
Total Th 1436 1798 1936 Tc Th=Thd+Thb
Display Thd 1366 1366 1366 Tc -

Blank Thb 70 432 570 Tc -

Note (1) Since this module is operated in DE only mode, Hsync and Vsync input signals should be set to 

low logic level. Otherwise, this module would operate abnormally.

(2) P lease refer to 5.1 for detail information.

I N P U T  S I G N A L  T I M I N G  D I A G R A M

D C L K

------------►
Thd i .

D E
4  Thb ^ ^  w
^  W

DATA < Valid display data (1366 clocks) >
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LVDS RECEIVER INTERFACE TIMING DIAGRAM

T c

R X C L K + I -

R X n + I -

T l v s u  — I 

T l v h d

X X
\

X X X

I

/

1T

14

ST

14

5T

14

7T

14

9T

14

11T

14

1ST

14
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6 . 2  P O W E R  O N / O F F  S E Q U E N C E

T o  p r e v e n t  a  l a t c h - u p  o r  D C  o p e r a t i o n  o f  L C D  m o d u l e ,  t h e  p o w e r  o n / o f f  s e q u e n c e  s h o u l d  b e  a s  t h e  

d i a g r a m  b e l o w .

P o w e r  O N / O F F  S e q u e n c e

N o t e  ( 1 )  T h e  s u p p l y  v o l t a g e  o f  t h e  e x t e r n a l  s y s t e m  f o r  t h e  m o d u l e  i n p u t  s h o u l d  f o l l o w  t h e  d e f i n i t i o n  o f  V c c .  

N o t e  ( 2 )  A p p l y  t h e  l a m p  v o l t a g e  w i t h i n  t h e  L C D  o p e r a t i o n  r a n g e .  W h e n  t h e  b a c k l i g h t  t u r n s  o n  b e f o r e  t h e  L C D  

o p e r a t i o n  o r  t h e  L C D  t u r n s  o f f  b e f o r e  t h e  b a c k l i g h t  t u r n s  o f f ,  t h e  d i s p l a y  m a y  m o m e n t a r i l y  b e c o m e  

a b n o r m a l  s c r e e n .

N o t e  ( 3 )  In c a s e  o f  V c c  i s  in o f f  l e v e l ,  p l e a s e  k e e p  t h e  l e v e l  o f  i n p u t  s i g n a l s  o n  t h e  l o w  o r  h i g h  i m p e d a n c e .

N o t e  ( 4 )  T 4  s h o u l d  b e  m e a s u r e d  a f t e r  t h e  m o d u l e  h a s  b e e n  fu l ly  d i s c h a r g e d  b e t w e e n  p o w e r  o f f  a n d  o n  p e r i o d .  

N o t e  ( 5 )  I n t e r f a c e  s i g n a l  s h a l l  n o t  b e  k e p t  a t  h i g h  i m p e d a n c e  w h e n  t h e  p o w e r  i s  o n .
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7 .  O P T I C A L  C H A R A C T E R I S T I C S

7 . 1  T E S T  C O N D I T I O N S

I t e m S y m b o l V a l u e U n i t

A m b i e n t  T e m p e r a t u r e T a 2 5 ± 2 oC

A m b i e n t  H u m i d i t y H a 5 0 ± 1 0 % R H

S u p p l y  V o l t a g e V o o 5 . 0 V

I n p u t  S i g n a l A c c o r d i n g  t o  t y p i c a l  v a l u e  in " 3 .  E L E C T R I C A L  C H A R A C T E R I S T I C S "

L a m p  C u r r e n t II 4 . 7  ±  0 . 5 m A

O s c i l l a t i n g  F r e q u e n c y  ( I n v e r t e r ) F w 5 6  ±  3 K H z

7 . 2  O P T I C A L  S P E C I F I C A T I O N S

T h e  r e l a t i v e  m e a s u r e m e n t  m e t h o d s  o f  o p t i c a l  c h a r a c t e r i s t i c s  a r e  s h o w n  in 7 . 2 .  T h e  f o l l o w i n g  i t e m s  s h o u l d

b e  m e a s u r e d  u n d e r  t h e  t e s t  c o n d i t i o n s  d e s c r i b e d  in 7 . 1  a n d  s t a b l e  e n v i r o n m e n t  s h o w n  in N o t e  ( 6 ) .

I t e m S y m b o l C o n d i t i o n M in . T y p . M a x . U n i t N o t e

C o n t r a s t  R a t i o C R ( 1 0 0 0 ) - ( 2 )

R e s p o n s e  T i m e
G r a y  t o  g r a y  

a v e r a g e
( 8 ) m s ( 3 )

C e n t e r  L u m i n a n c e  o f  W h i t e L c ( 5 5 0 ) c d / m 2 ( 4 )

W h i t e  V a r i a t i o n S W ( 1 . 3 ) - ( 7 )

C r o s s  T a l k C T 9 x= 0 ° ,  0 Y = 0 ° ( 4 ) % ( 5 )

R e d
R x V i e w i n g  N o r m a l ( 0 . 6 5 2 ) -

R y ( 0 . 3 3 1 ) -

G r e e n
G x A n g l e ( 0 . 2 7 5 ) -

C o l o r

C h r o m a t i c i t y

G y ( 0 . 5 9 7 ) -
( 6 )

B l u e
B x ( 0 . 1 4 3 ) -

B y ( 0 . 0 6 3 ) -

W h i t e
W x ( 0 . 2 8 5 )

T a r g e t
W y ( 0 . 2 9 3 )

C o l o r  G a m u t C G ( 7 5 ) % N T S C

H o r i z o n t a l
9 x + ( 8 8 )

V i e w i n g 0x-
C R > 2 0

( 8 8 )
D e g . ( 1 )A n g l e

V e r t i c a l
9 y + ( 8 8 )

0 Y - ( 8 8 )

22______________________________________________________
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N o t e  ( 1 )  D e f i n i t i o n  o f  V i e w i n g  A n g l e  ( 0 x ,  0 y ) :

V i e w i n g  a n g l e s  a r e  m e a s u r e d  b y  E Z - C o n t r a s t  1 6 0 R  ( E l d i m )

N o r m a l

0 x  =  0 y  =  0 °

N o t e  ( 2 )  D e f i n i t i o n  o f  C o n t r a s t  R a t i o  ( C R ) :

T h e  c o n t r a s t  r a t i o  c a n  b e  c a l c u l a t e d  b y  t h e  f o l l o w i n g  e x p r e s s i o n .

C o n t r a s t  R a t i o  ( C R )  =  L 2 5 5  / L 0  

L 2 5 5 :  L u m i n a n c e  o f  g r a y  l e v e l  2 5 5  

L  0 :  L u m i n a n c e  o f  g r a y  l e v e l  0  

C R  =  C R  ( 5 )

C R  ( X )  i s  c o r r e s p o n d i n g  t o  t h e  C o n t r a s t  R a t i o  o f  t h e  p o i n t  X  a t  t h e  f i g u r e  in N o t e  ( 7 ) .  

N o t e  ( 3 )  D e f i n i t i o n  o f  G r a y  t o  G r a y  S w i t c h i n g  T i m e  :

100%
90%

O p t ica l  

R e s p o n s e

10%
0%

T h e  d r i v i n g  s i g n a l  m e a n s  t h e  s i g n a l  o f  g r a y  l e v e l  0 ,  6 3 ,  1 2 7 ,  1 9 1 ,  2 5 5 .

G r a y  t o  g r a y  a v e r a g e  t i m e  m e a n s  t h e  a v e r a g e  s w i t c h i n g  t i m e  o f  g r a y  l e v e l  0  , 6 3 , 1 2 7 , 1 9 1 , 2 5 5  t o  e a c h  

o t h e r  .
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N o t e  ( 4 )  D e f i n i t i o n  o f  L u m i n a n c e  o f  W h i t e  ( L C , L AVE) :

M e a s u r e  t h e  l u m i n a n c e  o f  g r a y  l e v e l  2 5 5  a t  c e n t e r  p o i n t  a n d  5  p o i n t s  

LC =  L  ( 5 )

LAVE =  [L  ( 1 ) +  L  ( 2 ) +  L  ( 3 ) +  L  ( 4 ) +  L  ( 5 ) ]  / 5

L  (x )  i s  c o r r e s p o n d i n g  t o  t h e  l u m i n a n c e  o f  t h e  p o i n t  X  a t  t h e  f i g u r e  in N o t e  ( 7 ) .

N o t e  ( 5 )  D e f i n i t i o n  o f  C r o s s  T a l k  ( C T ) :

C T  =  | Y b  -  Y a | / Y a x  1 0 0  ( %  

W h e r e :

Y a =  L u m i n a n c e  o f  m e a s u r e d  l o c a t i o n  w i t h o u t  g r a y  l e v e l  0  p a t t e r n  ( c d / m  ) 

Y b  =  L u m i n a n c e  o f  m e a s u r e d  l o c a t i o n  w i t h  g r a y  l e v e l  0  p a t t e r n  ( c d / m  )

(0, o; A c t i v e  A r e a

Ya, l (D/8,W/2)

Ya, d (D/2,7W/8)

Ya, u (D/2,W/8)

Ya, r (7D/8,W/2)

(0, 0) A c t i v e  A r e a

(D/4,W/4)

Yb, l (D/8,W/2)

Yb, d (D/2,7W/8)

(D,W)

Yb, u (D/2,W/8)

Yb, r (7D/8,W/2)

(3D/4,3W/4)

(D,W)

N o t e  ( 6 )  M e a s u r e m e n t  S e t u p :

T h e  L C D  m o d u l e  s h o u l d  b e  s t a b i l i z e d  a t  g i v e n  t e m p e r a t u r e  f o r  1 h o u r  t o  a v o i d  a b r u p t  t e m p e r a t u r e  

c h a n g e  d u r i n g  m e a s u r i n g .  In o r d e r  t o  s t a b i l i z e  t h e  l u m i n a n c e ,  t h e  m e a s u r e m e n t  s h o u l d  b e  

e x e c u t e d  a f t e r  l i g h t i n g  B a c k l i g h t  f o r  1 h o u r  in a  w i n d l e s s  r o o m .
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N o t e  ( 7 )  D e f i n i t i o n  o f  W h i t e  V a r i a t i o n  ( 8 W ) :

M e a s u r e  t h e  l u m i n a n c e  o f  g r a y  l e v e l  2 5 5  a t  5  p o i n t s

8 W  =  M a x i m u m  [L ( 1 ) ,  L  ( 2 ) ,  L  ( 3 ) ,  L  ( 4 ) ,  L  ( 5 ) ]  / M i n i m u m  [L ( 1 ) ,  L  ( 2 ) ,  L  ( 3 ) ,  L  ( 4 ) ,  L  ( 5 ) ]

Horizontal Line

©  : T e s t  P o in t  

X = 1  to  5

A c t i v e  A r e a
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8 .  D E F I N I T I O N  O F  L A B E L S

8 . 1  C M O  M O D U L E  L A B E L

T h e  b a r c o d e  n a m e p l a t e  i s  p a s t e d  o n  e a c h  m o d u l e  a s  i l l u s t r a t i o n ,  a n d  i ts  d e f i n i t i o n s  a r e  a s  f o l l o w i n g  e x p l a n a t i o n .

( b )  R e v i s i o n :  R e v .  X X ,  f o r  e x a m p l e :  A 0 ,  A 1 . . .  B 1 ,  B 2 . . .  o r  C 1 ,  C 2 . . . e t c .

( c )  S e r i a l  ID :  X X  X X X  X X  Y  M  D  L  N N N N

-------------  S e r i a l  N o .

------------------------  P r o d u c t  L i n e

------------------------  Y e a r ,  M o n t h ,  D a t e

------------------------  C M O  I n t e r n a l  U s e

------------------------ C M O  I n t e r n a l  U s e

------------------------  R e v i s i o n

-------------------------  C M O  I n t e r n a l  U s e

S e r i a l  ID  i n c l u d e s  t h e  i n f o r m a t i o n  a s  b e l o w :

( a )  M a n u f a c t u r e d  D a t e :  Y e a r :  1 ~ 9 ,  f o r  2 0 0 1 ~ 2 0 0 9

M o n t h :  1 ~ 9 ,  A ~ C ,  f o r  J a n .  ~  D e c .

D a y :  1 ~ 9 ,  A ~ Y ,  f o r  1 st t o  3 1 st , e x c l u d e  I , O ,  a n d  U .

( b )  R e v i s i o n  C o d e :  C o v e r  a l l  t h e  c h a n g e

( c )  S e r i a l  N o . :  M a n u f a c t u r i n g  s e q u e n c e  o f  p r o d u c t

(d )  P r o d u c t  L i n e :  1 - >  L i n e 1 ,  2  - >  L i n e  2 ,  . . . e t c .
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9 .  P A C K A G I N G

9 . 1  P A C K I N G  S P E C I F I C A T I O N S

( 1 )  4  L C D  T V  m o d u l e s  / 1 B o x

( 2 )  B o x  d i m e n s i o n s  : 7 4 2 ( L )  X  3 2 7  ( W )  X  5 1 0  (H )

( 3 )  W e i g h t  : a p p r o x i m a t e l y  1 9 K g  (  4  m o d u l e s  p e r  b o x )

9 . 2  P A C K I N G  M E T H O D

F i g u r e s  9 - 1  a n d  9 - 2  a r e  t h e  p a c k i n g  m e t h o d

LCD TV Module

r u u n

Anti-Static Bag 

PE Foam(Bottom)

Carton dimensions: 742(L)x327(W)x510(H)mm

F i g u r e . 9 - 1  p a c k i n g  m e t h o d
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Corner Protector:L1020*50mm*50mm
Pallet:L1100*W1100*H135mm 
Corrugated Fiberboard:L1100*W1100mm 
Pallet Stack:L1100*W1100*H1160mm 
Gross:168kg

F i g u r e .  9 - 2  p a c k i n g  m e t h o d
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1 0 .  P R E C A U T I O N S

1 0 . 1  A S S E M B L Y  A N D  H A N D L I N G  P R E C A U T I O N S

( 1 )  D o  n o t  a p p l y  r o u g h  f o r c e  s u c h  a s  b e n d i n g  o r  t w i s t i n g  t o  t h e  m o d u l e  d u r i n g  a s s e m b l y .

( 2 )  It i s  r e c o m m e n d e d  t o  a s s e m b l e  o r  t o  i n s t a l l  a  m o d u l e  i n t o  t h e  u s e r ’s  s y s t e m  in c l e a n  w o r k i n g  a r e a s .  

T h e  d u s t  a n d  oi l  m a y  c a u s e  e l e c t r i c a l  s h o r t  o r  w o r s e n  t h e  p o l a r i z e r .

( 3 )  D o  n o t  a p p l y  p r e s s u r e  o r  i m p u l s e  t o  t h e  m o d u l e  t o  p r e v e n t  t h e  d a m a g e  o f  L C D  p a n e l  a n d  b a c k l i g h t .

( 4 )  A l w a y s  f o l l o w  t h e  c o r r e c t  p o w e r - o n  s e q u e n c e  w h e n  t h e  L C D  m o d u l e  i s  t u r n e d  o n .  T h i s  c a n  p r e v e n t  t h e  

d a m a g e  a n d  l a t c h - u p  o f  t h e  C M O S  L S I  c h i p s .

( 5 )  D o  n o t  p l u g  in o r  pull  o u t  t h e  I/F c o n n e c t o r  w h i l e  t h e  m o d u l e  i s  in o p e r a t i o n .

( 6 )  D o  n o t  d i s a s s e m b l e  t h e  m o d u l e .

( 7 )  U s e  a  s o f t  d r y  c l o t h  w i t h o u t  c h e m i c a l s  f o r  c l e a n i n g ,  b e c a u s e  t h e  s u r f a c e  o f  p o l a r i z e r  i s  v e r y  s o f t  a n d  

e a s i l y  s c r a t c h e d .

( 8 )  M o i s t u r e  c a n  e a s i l y  p e n e t r a t e  in t o  L C D  m o d u l e  a n d  m a y  c a u s e  t h e  d a m a g e  d u r i n g  o p e r a t i o n .

( 9 )  H i g h  t e m p e r a t u r e  o r  h u m i d i t y  m a y  d e t e r i o r a t e  t h e  p e r f o r m a n c e  o f  L C D  m o d u l e .  P l e a s e  s t o r e  L C D  

m o d u l e s  in t h e  s p e c i f i e d  s t o r a g e  c o n d i t i o n s .

( 1 0 )  W h e n  a m b i e n t  t e m p e r a t u r e  i s  l o w e r  t h a n  1 0 ° C ,  t h e  d i s p l a y  q u a l i t y  m i g h t  b e  r e d u c e d .  F o r  e x a m p l e ,  t h e  

r e s p o n s e  t i m e  will b e c o m e  s l o w ,  a n d  t h e  s t a r t i n g  v o l t a g e  o f  C C F L  will  b e  h i g h e r  t h a n  t h a t  o f  r o o m  

t e m p e r a t u r e .

1 0 . 2  S A F E T Y  P R E C A U T I O N S

( 1 )  T h e  s t a r t u p  v o l t a g e  o f  a  b a c k l i g h t  i s  o v e r  1 0 0 0  V o l t s .  It m a y  c a u s e  a n  e l e c t r i c a l  s h o c k  w h i l e  a s s e m b l i n g  

w i t h  t h e  i n v e r t e r .  D o  n o t  d i s a s s e m b l e  t h e  m o d u l e  o r  i n s e r t  a n y t h i n g  i n t o  t h e  b a c k l i g h t  u n it .

( 2 )  If t h e  l iq u id  c r y s t a l  m a t e r i a l  l e a k s  f r o m  t h e  p a n e l ,  it s h o u l d  b e  k e p t  a w a y  f r o m  t h e  e y e s  o r  m o u t h .  In 

c a s e  o f  c o n t a c t  w i t h  h a n d s ,  s k i n  o r  c l o t h e s ,  it h a s  t o  b e  w a s h e d  a w a y  t h o r o u g h l y  w i t h  s o a p .

( 3 )  A f t e r  t h e  m o d u l e ’s  e n d  o f  l i fe ,  it i s  n o t  h a r m f u l  in c a s e  o f  n o r m a l  o p e r a t i o n  a n d  s t o r a g e .
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I

S R E L E A S E D  DRAWI NG WAS D DUCE D DY G E M P U T E R M A N U A L L Y
D W G . R e v D D D

5 - M a y - Q 6 t z

BOM ND.! L C T 2 7 A D N D A 1 C S - C 0 1

4 9 6 1 4 - 4 0 0 4 1 2 - 1 0 S - T A P ,  S C R E W  BID 4 X 1 2 6

4 8 6 1 4 - 3 0 0 1 0 8 - 1 0 S - T A P ,  S C R E W  BI D 3 X8 4

4 7 4 4 9 - 2 7 L A 0 1 - 0 1 M E T A L  P L A T E  E D R  S T A N D  B A S E 1

4 6 4 2 3 - 2 7 L A 0 8 - 0 1 M I D D L E  P L A T E 1

4 5 2 3 0 - 2 6 L A 1 1 - 0 2 R V S T A N D  C O V E R 1

4 4 6 1 4 - 4 0 0 4 4 0 - 0 0 S - T A P ,  S C R E W  BI D 4 X 40 2

4 3 6 0 4 - 4 0 7 0 1 0 - 0 0 MACH, S C R E W  BID M4X10 2

4 2 6 0 4 - 5 0 8 0 2 2 - 0 0 MACH, S C R E W  BID M5X22 4

4 1 4 2 3 - 2 7 L A 0 A - 0 1 S T A N D  S U P P O R T  P L A T E 1

40 2 5 8 - L 2 7 A D 1 1 - 0 1 R V D V D  E U N C T I D N  KNEIB C O V E R 1

3 9 2 7 7 - L 2 7 A D 1 1 - 0 1 S D V D  E U N C T I D N  KNEIB 1

3 8 7 7 1 K L 2 7 A D 0 2 - 0 1 D V D  K E Y  PCB A S S Y 1

3 7 2 3 6 - L 2 7 A D 1 1 - 0 1 R V D V D  C O V E R 1

3 6 4 2 9 - L 2 7 A D 0 2 - 0 1 S D V D  C O V E R  B R A C K E T 2

3 5 6 1 4 - 3 0 0 1 0 8 - 1 0 S - T A P ,  S C R E W  BID 3 X8 4

3 4 2 0 6 - L 2 7 A D 1 1 - 0 1 R V S P E A K E R  B A C K C A B I N E T 1

3 3 6 01 - 3 00 50 0 8 - 00 MACH, S C R E W  C T S  M3X8 10

3 2 6 1 4 - 4 0 0 4 1 6 - 0 0 S - T A P ,  S C R E W  BI D 4 X 1 6 1 2

31 2 0 2 - L 2 7 A D 3 1 - 0 1 A V B AC K  C A B I N E T 1

30 6 0 9 - L 3 2 A D 0 1 - 0 1 S P E C I A L  MACH, S C R E W  M4X15 4

2 9 E 7 8 0 2 - 0 0 5 0 0 6 D V D  A S S Y 1

2 8 7 7 1 L 3 7 A D 0 1 - 0 1 N T S C  T U N E R  PCB A S S Y 1

2 7 7 7 1 S 4 2 D 1 0 2 - 0 1 A T S C  T U N E R  PCB A S S Y 1

2 6 4 8 3 - L 2 7 A D 0 1 - 0 1 S S H I E L D  C L I V E R  - M A I N  PCB 1

2 5 6 1 0 - 3 0 0 2 1 0 - 1 0 S - T A P ,  S C R E W  BID 3X10 8

2 4 4 3 6 - L 2 7 A D 0 8 - 0 1 S T E R M I N A L  S H E E T 1

2 3 6 4 9 - 4 2 A A 0 2 - 0 1 C O N N E C T I O N  B OSS 2

2 2 7 7 1 E L 2 7 A D 0 4 - 0 1 MAIN PC B A S S Y 1

21 E 3 4 0 4 - 1 5 7 0 0 9 P O W E R  C A B L E 1

20 6 0 2 - 3 0 5 0 0 4 - 1 0 MACH, S C R E W  BI D M3X4 8

19 6 0 4 - 3 0 5 0 0 5 - 1 0 MACH, S C R E W  BI D M3X5 8

18 4 2 6 - L 2 7 A D 0 3 - 0 1 S P O W E R  C A B L E  B R A C K E T 1

1 7 6 0 4 - 3 0 5 0 0 5 - 1 0 MACH, S C R E W  BI D M3X5 1 7

16 E 7 8 0 1 - P 0 2 0 0 1 PCB A S S Y  PS U  B O AR D M E G M E E T  MT168 1

15 4 2 8 - 2 7 L A 0 C - 0 1 S PANEL BRACKET EDR MT8202 V  DVD 1

14 4 2 4 - L 2 7 A D 0 1 - 0 1 S POWER PCB BRACKET 2

13 6 1 4 - 4 0 0 4 1 2 - 1 0 S - T A P ,  S C R E W  BID 4 X1 2 7

12 E6203-27CD02 LCD PANEL CM0 1

11 6 1 4 - 3 0 0 2 1 0 - 1 0 S - T A P ,  S C R E W  BID 3X10 8

10 E 4 8 0 1 - 1 2 4 0 0 1 S P E A K E R 2

9 3 8 9 - L 3 2 A B 0 1 - 0 1 P V C  P L A T E 2

8 2 7 7 - L 3 2 A D 1 1 - 0 1 S E U N C T I D N  K E Y  L C T 3 2 A D  S I L V E R 1

7 7 7 1 K L 2 7 A D 0 1 - 0 1 K E Y  PCB A S S Y 1

6 6 1 4 - 2 2 0 2 0 6 - 1 0 S - T A P ,  S C R E W  BID 2 , 2 X 6 2

5 6 1 4 - 2 6 0 2 0 8 - 1 0 S - T A P ,  S C R E W  BID 2 , 6X 8 4

4 7 7 1 B L 2 7 A D 0 1 - 0 1 IR R E C E I V E  PCB A S S Y 1

3 2 6 9 - 4 2 S D 0 1 - 0 1 L R E M O T E  R E C E I V E  L E N S 1

2 4 8 6 - M 3 2 1 1 1 - 0 1 N AME  P L A T E 1

1 2 0 0 - L 2 7 A D 1 1 - S T D 0 1 A V E R O N T  C A B I N E T 1

I T E M P A R T  N o , D E S C R I P T I O N Q T Y

DRAWN, T O L E R A N C E  
U N L E S S  O T H E R W I S E  

S P E C I F I E D

0 ~ 3 0  ±  0,10C H E C K E D

A P P RD ,
>30~100 ±  0, 20 

>100 ±  0,30
3 r d  AN G L E  /'&> r— 1 A N G U L A R :  ±  0 , 3 °

P R O J E C T I O N  vy j L — J U N I T  : nn

K A V A E L E C T R O N I C  R & D C E N T R E

MATL,

F I N I S H

TITLE E X P L D D E  V I E W  

MODEL NE, LCT2701AD

A3
P A R T  ND, 

E X P - L 2 7 A D 0 5 - 0 1

S C A L E  1:1

DWG, ND,

L 2 7 A D E X P 5

S H E E T 1 DF  1
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LCT2701AD

Item Part Number Part Description Usage / unit Unit Key/Spare

LCT27ADNDA1CS-C01
A K A ILC D  27" COMBO (LCT2701A D) S-M T8202G  CM O (V270B1-L01) A C120V 
U SA  BLA C K

1> 510 -L27AD 03-02AKA CARTON B O X  AKAI LCT2701AD  (M TK -8202+C M 0 PANEL) K 1 Piece K

2>
580-L27ADH S-TU14L IB E  FO R AKAI LCT2701AD  U SA  CM DTV+DVD S-M T8202 (w/o power switch) 1 Piece K
580-L27ADH S-TU04L IB E  FO R AKAI LCT2701AD  U SA  CM DTV+DVD S-M T8202 (w power switch) 1 Piece K

3> E 7501-061001 REM O TE CONTROL K 002 AKAI FO R M T 8202 COMBO 60K EY S SIL/BLK 1 SET K
4> 771EL27A D 04 -01 MAIN PCB A SSY  S-M T8202G  ATSC & DVD FO R 27LCD CMO 1 SET K
5> 771L37A D 01- 01 NTSC TUNER PCB A SSY  FO R LCD37 1 SET K
6> 771S42D 102 - 01 ATSC TUNER PCB A SSY  (M T5111CE) 1 SET K
7> 200-L27A D 11-STD 01A V CABINET FRONT SILVER/BLACK AKAI LC T2701TD  M T8205 A 1 Piece S
8> 202-L27AD 41- 01AV BA C K  CABINET W/DVD W/O CARD REA D ER LCT27AD 1 Piece S
9> 206-L27AD 11- 01RV SPEA KER CABINET AKAI LC T2701TD (M T8205) R 1 Piece S
10> 236-L27AD 11- 01RV DVD COVER BLA C K  LC T2701TD  R 1 Piece S
11> 258-L27A D 11- 01RV DVD FUNCTION KNOB BLA C K  COVER LC T2701TD  R 1 Piece S
12> 269-42SD 01- 01L REM O TE R EC EIV E LENS 1 Piece S
13> 277-L27AD 11- 01S DVD FUNCTION KNOB B L K  LC T2701TD  S 1 Piece S
14> 277-L32AD 11- 01S FUNCTION K E Y  SIL(M A TERIA L:BLA C K) LCT32SD 1 Piece S
15> 300-L27AD 05-02C POLYFOAM  BOTTOM 1 Piece S
16> 300-L27A D 06-02C POLYFOAM  TOP 1 Piece S
17> 310-041204-01V PO LY BA G  4"X 12"X 0.04  AV 1 Piece S
18> 310-111404-07V PO LY BA G  11"X 14"X 0.04 FV 1 Piece S
19> 310-383550-07V PO LY BA G  LA M IFILM  38"X 35"X 0.5M M 1 Piece S
20> 370-42D 102 - 01 PAD CORD SPO N G FO R SPK 1 Piece S
21> 384-L32A B01- 04AHA PVC SHEET FO R  TERMINAL (M TK -8202) W/DVD 1 Piece S
22> 387-L27AD 01- 02AHA M ODEL PLA TE AKAI LCT2701AD  (M TK8202+CM O PANEL) H 1 Piece S
23> 389-L32A B01- 01 PVC SHEET L32A B Piece S
24> 426 L27AD03 01S POW ER C A BLE BR A C K ET W/O SW ITCH LCT27AD 1 Piece S
25> 436-L27AD 08- 01S TERM INAL SHEET M T8202 W/DVD ONLY COMPONET 1 1 Piece S
26> 483 L27AD01 01S SHIELD COVER-M AIN PCB 1 Piece S
27> 486-M 32111-01 NAME PLA TE M  AKAI 1 Piece S
28> 522-421D 01- 01 M ASKIN G PAPER 1 Piece S
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LCT2701AD

Item Part Number Part Description Usage / unit Unit Key/Spare
29> 530 080032 10 FBP W H R 3.2X 8.0X 1.0 1 Piece S
30> 530-120045-05 FIB E R W A SH E R  12X4.5X0.5M M 4 Piece S
31> 563-119- SERIAL NO. LA BEL 1 Piece S
32> 568-P46T02 - 02 WARNING L B  ENG 42SF NIL 1 Piece S
33> 579-42D 102 - 09 SERIAL NO/BAR CODE LA BEL 42D1 1 Piece S
34> 579-42D 105- 01 PRO TECTIV E EARTH LA BEL FO R ESA  42TD1 1 Piece S
35> 579-L27A D 02-03APA UPC LA BEL OF C/B AKAI LCT2701AD  P Piece S
36> 579-L27AD09 - 01 CAUTION LA BEL ENG AKAI 1 Piece S
37> 579 L32AD03 02 CLA SS I LA SER  PRODUCT LOGO 1 Piece S
38> 579 L32A D 04 01 LA SER  WARNING LA BEL AKAI LC32AD 1 Piece S
39> 590-L27AD 01- 05 W A RRAN TY CARD AKAI LCT2701AD 1 Piece S
40> 593-L27A D 01- 06 INSERTION CARD AKAI LCT2701AD 1 Piece S
41> E 3404-157009 AC CORD UL 1.88M FO R LCD32 M T8202 1 Piece S
42> E 3421-925118 W IRE A SSY  8P2.5/7P2.0 L170M M  5V 12V SIGNAL POW ER M T8202 1 Piece S
43> E 3421-925119 W IRE A SSY  P2.5 11P/11P L400M M  5V SIGNAL POW ER M T8202 1 Piece S
44> E 3421-925127 W IRE A SSY  T JC 3-2Y  L860 SPK-R M T8202 1 Piece S
45> E 3421-925133 W IRE A SSY  T JC 3-3Y  L650 SPK-L M T8202 1 Piece S
46> E 3421-926119 W IRE A SSY  P2.0 8P L=215 TV/SIF 1 Piece S
47> E 3421-926125 W IRE A SSY  P2.5 4P/4P L400M M  AM P24V EM I M T8202 1 Piece S
48> E 3461-064036 W IRE A SSY  IN VERTER 12P2.0+8P2.5+3P2.0 L450M M  L650M M  M T8202 1 Piece S
49> E 3461-064037 W IRE A SSY  P2.5 10P/10P+4P/2.0 L400M M  L680M M  12V 9V  M T8202 1 Piece S

50> E 3461-064038 W IRE A SSY  P2.5 7P/7P L400M M  5V STA N BY POW ER M T8202 FO R  27"/32" LCD 1 Piece S

51> E 3461-064039 W IRE A SSY  5P2.5 L560M M  5V 3.3V  SIGNAL W IRE EM I M T8202 1 Piece S
52> E3471 000044 W IRE W S SHIELD W IRE FO R  32LCD COMBO MICO K E Y  13P/8P+5P 1 Piece S
53> E3471 000048 W IRE W S SHIELD W IRE FO R  32LCD TV+COM BO K E Y  W IR E FO R DVD 1 Piece S
54> E3471 000057 W IRE W S SHIELD W IRE 27" L300M M  MICO CMO M T8202 LV D S NEW 1 Piece S
55> E3471 002005 W IRE W S SHIELD 6P2.0/+2P2.5+8P2.0 COMBO DVD SIGNAL W IRE M T8202 1 Piece S
56> E3471 002006 W IRE W S SHIELD W IRE 27LCD TV+COM BO DVD SIGNAL W IRE M T8202 1 Piece S
57> E4801-124001 SPEA KER 8 OHM 10W D3" YD78-1 2 Piece S
58> E6203-27C D 02 D ISPLA Y LCD 27" CMO V 270B1-L01 1366X768 1000:1 HIGH CONTRAST 1 Piece S
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LCT2701AD

Item Part Number Part Description Usage / unit Unit Key/Spare
59> E 7301-010002 B A T T E R Y  AAA R 03P1.5V  <2> 2 Piece S
60> E7801-D 01001 DVD PCB A SSY  MICO FO R M T8202 1 SET S

61> E7801-P02001
PCB A SSY  PSU  BOARD M EG M EET M T168 FO R 27LCD A C 110-240V  OUTPUT 
12V/8V/24V 200W

1 SET S

62> 734-L27AD 03- 01 ELLIPSE PLASTIC B A SE  A SSY  W/O LOGO W/O PACKING SILV ER 1 SET S
63> 771BL27A D 01-01 IR  REC EIV E PCB A SSY  FO R  LCT27AD ATSC & DVD S-M T8202G 1 SET S
64> 771K L27A D 01-01 K E Y  PCB A SSY  FO R TV  S-M T8202G  ATSC & DVD 1 SET S
65> 771KL27A D 02 - 01 K E Y  PCB A SSY  FO R DVD LCT27AD ATSC & DVD S-M T8202G 1 SET S
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If you forget your V-Chip Password
- Omnipotence V-Chip Password: 8202.

Using the “Change Password” item
□  When enter the “V-Chip” menu, select “Change Password” .
□  Press ▲ or ▼ button to highlight the “Change Password” item.
□  Press Enter button to confirm and pop up a menu.

EJ Use 0~9 buttons input the omnipotence password (8202), then Press Enter button to enter and 
pop up a menu.

r ° i  Password 

A  Confirm

□  Use 0~9 buttons input your new password.
□  Press ▼ button to move to confirm blank.
□  Use 0~9 buttons input your new password again.
□  Press Enter button to confirm

-Suggest: Change to  your fa m il ia r  Password again.



Software Upgrade

Process of update MT8202

Preparing :

1. Connect RS232-VGA download line, One connector is connected to VGA connect port of 
Plasma TV ,while another side is connected to PC COM port.

2 . Store the MtkTool into the PC .

Downloading :

3 . Turn on AC power switch of the Plasma TV and then press the button “standby” of the remote 
control . The image could be found on the screen of the Plasma TV while the color of the 
power indicator is green . (the mode of the Plasma TV will be standby mode if after turn on 
the main power switch only . )

4. Execute MTKtool and select the chipset as MT8202. (the software of MTKtool will be sent to 
your side)

&ltkTool -  8202 -  [Flash Upgrade] E H ®

Baud R a te  Window Help -  S’ X

(|MT8202_^J C0M1 115200 4 ms © H  - li i U 1 J L
VGA

Q

Load Bin file: |DASoftware update\PDP4210EA1\PDP t ~| 

Backup file: |backup.bin

Browse Upgrade

1 H  Backup

Check Sum

0%
USB Config 

(T RS-232

C  Usb Dram

r  U sb --> Flash

C  Usb MT1818 

r  MT1888 flashless 

r  R S 232-> M T 1818

Verify Highspeed

USB to UART Bridge Controller |~  ShakeHand 

Custom Burning Address : 0

Custom Burning End: 

I-  Direct Control

Clear MSG

[800000

(HEX)

(HEX)

M
5. Select current COM port. (please try to check the COM port o f your PC).



6. Choose the bit rate as 115200.
7 . Select the update binary by pressing browse button. For exemple,the binary file name is 

PDP4210EA1_V09.bin. (this update firmware will be sent to your side)

8. Press Upgrade button and start update process.



¿.■tklool - 8202 - [Flash Upgrade]
I F o r t  Baud R a te  Window Help

| MT8202 - |C0M1 j-J 115200 jJ 4 ms © H  (fa 1§ J l VGA

Load Bin file: |D ASoftware update\PDP4210EA1 \PDPjr] |i Browse i|I Upgrade j) CheckSum |

Backup file: |backup.bin Browse H Backup |

OZ
USB Config 

(T RS-232

C  Usb -> Dram

r  U sb--> Flash

r  Usb -> MT1818 

r  MT188S flashless 

r  RS232->MT1818

Verify W High Speed

f~  USB to UART Bridge Controller f~  ShakeHand 

Custom Burning Address: 0

Custom Burning End: 

| Direct Control

Clear MSG

I 800000

(HEX)

(HEX)

M
i l

9. The update process is successful as the progress bar is 100%. After the update process is ok,



turn off power and wait indicator light is off. Turn on power and TV can work.

Checking

It is needed to  check the version o f  the firm w are for M T8202 w hich has been 
dow nload into the P lasm a TV .

Press M enu button o f  the rem ote control, follow ing input “ 8202” o f  the rem ote 
control and OSD m enu for Factory Setting is appeared on the screen .

U se the rem ote control and select the m ode o f  Firm w are Version and then enter the 
m ode o f F irm w are Version . It is easy to  be found the version o f the current firm w are 
for M T8202 is as the follow ing : “Factory ID : PD P4210EA 1_V X X  ”

Process of update MT5351AG 

Preparing :
1. Connect RS232 download line, One connector is connected to RS232 connect port of Plasma

TV , while another side is connected to PC COM port.
2. Store the M tkTool into the PC

Downloading :
3 . Turn on AC power switch of the Plasma TV and then press the button “standby” of the remote 

control . The image could be found on the screen of the Plasma TV while the color of the 
power indicator is green . (the mode of the Plasma TV will be standby mode if after turn on 
the main power switch only . )

4 . Execute MTKtool and select the chipset as MT5351AG. (the software of MTKtool will be sent 
to your side)



¿ ■ t k T o o l  -  5351 -  [F lash  Upgrade] L  □  X

5. Select current COM port. (please try to check the COM port o f your PC).

6. Choose the bit rate as 115200.
7 . Select the update binary by pressing browse button. For exemple,the binary file name is



XXXX_PDP4210EA1_000000XX_X_P.bin. (this update firmware will be sent to your 
side)

8. Press Upgrade button and start update process.



9. The update process is successful as the progress bar is 100%. After the update process is ok, 
turn off power and wait indicator light is off. Turn on power and TV can work.

Checking :

It is needed to check the version o f the firmware for M T5351A G  which has been 
download into the Plasma TV .

Press Menu button o f the remote control and the main OSD menu is appeared on 
the screen .

Use the remote control and select the D TV  menu . following input “0000” (zero , 
zero , zero , zero) o f the remote control .Then enter the mode o f factory after input the 
digits .

It is easy to be found the version o f the current firmware for M T5351A G  is 
“PDP4210EA1 CLA_QAM_XXXXXX_XX”under the mode o f factory .

PC PDP

R S232-VG A download line
RXD
TXD
GND

D-Sub 9(RS232) D-Sub 15A(VGA)


