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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 .

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.)

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

or po in ted parts.

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.

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

un fa m ilia r w ith  the necessa ry  in s tru c tion s  on th is  TV 

receiver. The fo llow ing  are the necessa ry  ins tructions 

to be observed  before serv ic ing .

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

pow e r li ne 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 p ly  w ith  all caution and  safety related provided 

on the  back o f the cab inet, 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 tu re  tube 's  anode to the chass is  g ro un d  before 

rem oving  the a n od e  cap.

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.

5

6

7
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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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1. Do not power on.
1.1 Please check AC cable if  connect to AC plug.

Is true the connector don’t connect to AC plug. Please connect it.

2.2 Please check AC cable if  connect to AC power.

Is true the AC cable don’t connect to AC power. Please connect it.

3.3 Please check power board of fuse if  broken.

If  the F1 fuse is broken, Please pull out the AC cable from AC power. Please check AC L 

power and AC N ground by multimeter, The read number is infinite, the fuse is broke. then 

look up power board if not burn out place. Is true it. Please change power board or be changed 

power board.

2. The power on switch of green extinguish.
2.1 The power of led(indicator light) is red light, To touch power on key when indicator light 

wink.

Is true that the power DC output have somewhere short circuit.

Please check connector J39 ,J31 .If not connector direction is wrong.

Or the mainboard somewhere of power short circuit.
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3.The power is normal work ,but don’t backlight.
3.1 The indicator light work normal (green light ).

Please check Main board of transistor Ql&ollect if  not has +5v voltage.

Is true Q18 collect hasn’t +5v ,To check Q18 if fail. Or to check Q18 of base if  not low. 

(Low is working, high don’t work*.

Please refer to attached sheet A circuit diagram.

3.2 Please check backlight of connector if  not it direction is wrong or the connector of wire 

compositor direction is wrong.

3.3 To check connector panel of voltage is +24v. It’s true .Then to check of the first pin if it 

have +5V voltage, It’s true , than to check power board of +24v voltage ,It’s true. The panel 

of backlight board is fail. The change panel of backlight board.

Please refer to attached sheet B Panel of datasheet.

4 .The screen don’t have picture But have backlight.

4.1 To check to panel of voltage ,To check main board of bead L69 and L57 connect if  not 

OK.Then check the L69 and L57 of voltage is +12v( 27 inch panel voltage is +5v, To check 

L68 and L 5 6 ) . Next to check fuse F1 and connector J10 if  not is +12v(27 inch panel voltage 

is +5v). I f  isn’t please check power board of connector CON5 if  has +12v( 27 inch panel 

voltage is +5v).

4.2To check to main board +12 V voltage. To check to main board IC U35 of the first pin if
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+5v voltage ,It’s fail. It’s low (close 0 v) working.

The circuit diagram follow down;

Please refer to attached sheet A circuit diagram.

5.The remote control don’t be control.
6.1 The check batteries of remote control if  it run out o f .

6.2 To check main board of connecter J21 of wire connect fastness and the connecter of 

wire open.

Please refer to attached sheet A circuit diagram.

6.The sound don’t output.
7.1 To check main board +24v voltage of connector J8 ,It’s true not +24v voltage. Then to 

to check power main +24v fa il.

Please refer to attached sheet A circuit diagram.

7.The DTV don’t detect.
7.1 To check mainboard of connecter J24 and DTV mainboard of connector HA1 of 

FCC wire if  no connect fastness.

Please refer to attached sheet C of DTV circuit diagram.
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Product Specification
Product Model: LCT37SHA
Screen Size: 37” diagonal
Screen Area: 819.6mm(H) x 460.8mm(V)
Aspect Ratio: 16:9
External Size: 925.8mm(W) x 708.0mm(H) x 240.0mm(D) (with Stand)
Gross Weight: 24 kg
Resolution: 1366 (H) x 768 (V) pixels (Each pixel has R/G/B 3 color cells)
Pixel Dot Pitch: 0.6mm(H) x 0.6mm(V)
Color: 16.7 millions of colors (R/G/B each 256 scales)
Gray Scale: 256 (R/G/B each 8-bit)
Peak Brightness: 500cd/m2
Contrast (Dark Room): 1000:1 (Typical)
TV System: NTSC M, ATSC
Sound: Mono, Stereo, SAP (BTSC)
Sound Effect: Acoustic Cinema Enhancement
Power Supply: AC 120V, 60Hz
Power Consumption: 230W

Input/Output Terminal:

Antenna Input (F Type) x 2 (NTSC & ATSC)
RS-232 (D-Sub 9 Pin Type) x 1 (Only for DTV)
VGA (D-Sub 15 Pin Type) x 1
HDMI (Ver 1.1) connector x 1
Component Video - YPbPr x 2 (RCA Terminals)
Video Input (RCA Terminals) x 1
S-Video Input Mini Din 4 Pin Terminal x 1
Stereo, Audio x 5
1 set of Audio Output terminals (RCA, L&R)
SPDIF (Optical) x 1 (Only for ATSC)

Agent System: UL, cUL, FCC

NOTE:
• The specifications shown above may be changed without notice for quality 

improvement.
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Support the Signal Mode
A. D-Sub Mode (VGA)

Resolution
Horizontal
Frequency

(kHz)

Vertical
Frequency

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

1024x 768 48.40 60.00

B. HDTV Mode (YPbPr)

Resolution
Horizontal
Frequency

(kHz)

Vertical
Frequency

(Hz)
480i 15.734 59.94

480p(720x480) 31.468 59.94
720p(1280x720) 45.00 60.00

1080i(1920x1080) 33.75 60.00

C. HDMI Mode

Horizontal Vertical
Resolution Frequency Frequency

(kHz) (Hz)
480p 31.468 59.94
720p 45.00 60.00
1080i 33.75 60.00

- When the signal received by the Display exceeds the allowed range, a warning message shall 
appear on the screen.

- You can confirm the input signal format from the on-screen.
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Remote Control
E P ow er ( 0  ): Press to turn on andoff.
2 M u te  ( i *  ): Press to mute the sound.

Press again or press VOL+/- to restore the sound.
3 0 ~ 9  Number Buttons: In TV mode, 

press 0~9 to select a channel; 
the channel changes after 2 seconds.

HEPG: Press to display EPG 
(Electronic Program Guide) menu.

5 S o u rce  ( -g  ): Press to select thesignal sources.
6D TV: Press to select Digital TV mode.
7 D o t: Press number buttons with it 

to select the channels directly in DTV.
81VOL +/-: Press to adjust the volume.
9 C H  +/-: Press to changes channels.
10 MTS: Press to repeatedly to cycle 

through the Multi-channel TV sound 
(MTS) options. Such as Stereo, Mono, 
or Separate Audio Program (SAP broadcast).

1 1 < A , T > ,  Enter: Press < A , T >  
to move the on-screen cursor. To 
select an item, press Enter to confirm.

12Exit: Press to return or exit the OSD menu.
13Menu: Press to display the OSD menu.
14V-Chip: Press to select the child protect mode.
15CCD: Press to select the Closed Caption mode.
16Freeze: Press to freeze the picture, press again to restore the picture.

(This button is not available forVGA mode.)
17Display: Press to display the channel information and it disappear after 3 seconds.
18Favorite: Press repeatedly to cyclethrough the favorite channel list.
19Add/Erase: Press to add or delete favorite channel.
20S.Mode: Adjust the TV sound by selecting one of the preset factory 

settings, such as Normal, News, Cinema, Concert, or User.
21PIC.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. )
22Recall: Press to return to previous channel.
23Sleep: Press to sleep a time for the TV to turn off automatically, such as 

15Min, 30Min, 60Min, 90Min, 120Min and, OFF. To cancel sleep time, press 
Sleep repeatedly until sleep OFF appears.

24P.Mode: Adjust the TV picture by selecting one of the preset factory settings, 
such as Hi-Bright, User, Cinema, Normal and Vivid.

25System: Press repeatedly to cycle through the system options: AUTO,
NTSC3.58 and PAL.(This button is activate for AV, S-Video input source.)

26Color Buttons:
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.
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Optical
Output

T D 1336
Digital Tuner

Flash
32mb

MT5351
MPEG Decoder

DTV BOARD

P O W E R  B O A R D
<- 5V
<- Standby 5V

< - 12V
<- 9V
<- 24VA (For Class D)

24V (For LCD Panel)

Analog
Tuner

MT8293 
HDMI Receiver

74L VC245A X4 
24 bit RGB Switch

MAIN BOARD
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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

1 0 / 1 2
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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 TP1 2Ä  
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 ri14

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

FLLVDD1
PLLVSS2
PLLVDD2
PLLVSS3
PLLVDD3
XTALVDD
XTALC
XTAL
XTALVSS
ADCVSS
ADIN4/GPIO
ADIN3/GFIC
ADIN2/GFIC
ADIN1/GFIC
ADIN0/GFIC
ADCVDD
PWM2VREF
SVM
B
DACVSSA
G
DACVDDA
DACVSSB
DACVDDB

VFLLVDD1
VPLLVSS
VPLLVDD2
LVDDA

CK2P
CK2N
LVSSA

A0P
A0N
LVSSC
DVDD18A
GPIC
DVDD33A
UP3_5
UP3_1
UP3_0
VSYNCC
HSYNCC
GPIC
GPIC

IOOE#
IOCS#
IOA1
DVDD18A
A16
HIGHA7
HIGHA6
HIGHA5

NC BALL 
NC BALL 
NC BALL 
NC BALL 
NC BALL 
NC BALL

NC BALL 
NC BALL 
NC BALL

J24
K24

MT8202
SOCKET

VI0
DE_DVI

HSYNC_DVI
VSYNC_DVI

CEN_DVI/GPIO
DE_SOG/GPIO

OUT_27MHZ/GFIO
GPIO/PWM1
GPIO/PWM0

DVDD33
DQ31
DQ3C
DQ2£

DVDD25OPT
DQ2E
DQ27

DVSS25
DQ26
DQ25
DQ24
DQS3

DVDD25OPT
DQM1

DVSS1E
DQS2
DQ23
DQ22

DVSS25
DQ21
DQ20

DVDD1E
DQ19

DVDD25OPT

i Q QQQo Q i QQQQoQQQ§

DVDD25_CLK
RCLK

RCLKB
DVSS25

DVDD1E
BA0

RCS#
RAS#

DVSS25
CAS#

RWE#
DQ15
DQ14
DQ13

DVDD25

DGND/BALL 
DGND/BALL 
DGND/BALL 
DGND/BALL 

L DGND/BALL 
LL DGND/BALL 
B/A DGND/BALL 
D/ DGND/BALL 
GN DGND/BALL

SB33A 

SB33A 9
DV33A 

DV33A 9

| NC CB135

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

8202UP3 5 R49

VGASOG
VGAHSYNC#
VGAVSYNC#

»VGASOG
sSvgahsync#
»VGAVSYNC#

A DOSm,,^ >A_DQS[0..3j
>A_RA[0..11j
>A_BA[0..1]
)A_DQM[0..1]
SA_DQ[0..31j
A_CLK
A_CLK#
A_CKE
A_CS#
A_RAS#
A_CAS#
A_WE#

»ADC_IN0
►>8202UP3_0
>>8202UP3_1
>>PWM0
>>PWM1
»GPI00
&GPIO1
»Sgpio;
>>GPIO3
>>GPIO4
&GPI07
►>GPIOE
>>GPIO£
»GPIOK
>>GPI011
►>GPI012
►>GPI013
>>GPI014
>>GPI015
»>GPI01E
&GPI017
»GPI01E
>>GPI01£
>>VCLK
>>CCIR_VCLK
►>CCIR_V7
►>CCIR_V6
>>CCIR_V5
>>CCIR V4
>SCCIR_V[0..3j
►> SCL0
►>SDA0
>>ADC IN4
>>TXDr
>SRXD'
>>TXC

>RXC
AOMCLK
AOBCLK
Caolrck

&ADIN
►A0SDATA1

&A0SDATA2

>>AR
&MPX1
►>MPX2
>>FCLK
>>FCMC
>>FDAT
0SCL_820;
►>SDA_820;
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SB33B

»PLLVDD1
PLLVDD2 »PLLVDD2
PLLVDD3 PLLVDD3
XTALVDD

VPLLVDD1 »VPLLVDD1
DACVDDA »DACVDDA
DACVDDB »DACVDDB
DACVDDC DACVDDC

SB33B
AADCVDD »AADCVDC
ADACVDD »ADACVDC
ADCVDD »ADCVDC
VPLLVDD2

LVDDA »LVDDA
LVDDB »LVDDB
LVDDC »LVDDC

DV25A

SB33B

SB33B

CE R351

SB33B 
SB33B 9

GND

SB33B SB33B



—  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/0603T
r.

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

_l+. 1

T _

ADCV33A

+ CE35
10uF/10V —

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

AUDIO GND

r
T _

T
x

T
x

T
x

FB10 f y - ,  FB 
BEAD/SMD/0603

C20 

LVDS GND

_ -  K V  -

r 47uF 1

LVDDA

CB40 
=  0.1uF

LVDS GND

LVDDB

. -  ? 73f  -  

r 47uF 1

CB42 
=  0.1uF

LVDS GND

LVDDC

_ -  î 275f -
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 r r - \  FB

r
" L

ADCV18A

r

I
i C

"T" 1°L
C0

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

_ œ L3s ^ FB

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

I C0805/Sf
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 »ADACVDD 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





HD0ii231n » v i[0..23]
HDMICEN-------- HDMICEN ,+ CE61C 

100uF/16v

>>HDMIHSYNC
»HDMIVSYNC
>Sde_sog
>>INT0#
>>CCIR_V1
>>CCIR_V3

>>SCL_8202
>>SDA_8202
»27MHZ
>>HDMIMCLK
»HDMIBCLK
&HDMILRCK
>>HDMISD0

>>HDMISD1
&HDMISD2
>>HDMISD3

HDMI_PLUGPWR

C632

0.1uF_ VCC
WP
SCL
SDA

EEPROM 24C04/C0DE

9993 SDA R700 
9993 SCL R701

CRYS/49US/P4.8I

H t h

hdmi_plugpwr

CE609
1+ | CB210

| 10uF/16v | 0.1l

CE613
1+ | CB212

10uF/16v |  0.1l

+ CE611 

47uF/16v

U48 AZ1117-1.8

S0T223/SMD

+ CE612 

47uF/16v

DV33B DV33B DV33B

CE614 
1+ | CB213

10uF/16v |  0.1u

CB218

0.1uF o ;V  J .  NC— NC

1C VCC
NC WP
NC SCL
GND SDA

EEPROM 24C04/C0DE

CB217

0.1uF

qoooo--oc

GPI02
GPI01
GPI00
CVCC18
CGND18
CI2CA
CSDA
CSCL
DSDA
DSCL

pWR5V
CVCC18
PGND
PVCC
EXT_RES
AVCC
RXC-
RXC+
AGND
AVCC
RX0-
RX0+
AGND
AVCC
RX1-

MT8293
I0VCC33

ODCK
I0GND33

QE10
QE11

I0VCC33
I0GND33

QE12
QE13
QE14
QE15
QE16
QE17

( i i^ O O O O C
LQFP128/SMD/8293

R707 
— —

CB234 | CiCB234 _ L  C633 FE 

0.1uF j 0.01uF

1 5 / 1 2

RN27 33x4

-----2
RN29 33x4

-----2
RN30 33x4

RN31 33x4

I CB219 , C617 | CB220 | C618 | CB221 | C619 | CB222 | Ci

|  0.1uF |  1000PF |  0.1uF |  1000PF |  0.1uF |  1000PF |  0.1uF j

I CB224 | C622 | CB225 | C623 | C621 | C 

|  0.1uF ~J~1000PF |  0.1uF |  1000PF |  1000PF  ̂ 0

CB223
000PF

0.1uF

T 01uFl 1000PF

CB227

- 01uF 1000PF

CB228

- 01uF

Ci2i
^ 1000PF=

CB229

- 01uF

I CB230

T 01uFl
C628 =  

1000PF

_CB231

01uF =
_C629

1000PF

_CB232

01uF =
C630 

=  =
_CB233 |

0 1uF^

Ci27

000PF

Ci31

000PF

CB214

0.1uF

I C614 | CB215 | C615 | CB216 |

|  1000PF |  0.1uF |  1000PF |  0.1uF j 11

C616

000PF

Ri9i

4.7K/NC

R789 Ci82
\  II CVBS OUT

100
R790

100

II
0.1uF

C683

33pF

=. ADD HDMI COAXOUT

HDMI C0AX0UT.C127 CHANGE 0 RESWHEN US
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Rev

Date: Thursday/ April 20 2006 Sheet 6 17

AVCC
DV33B DV33B

AVCC N o OUI
C

OVCP

PVCP

VCC REGVCP

27MHZ

DV33B

HDMIRST#

PI2CA

OVCC
OVCC

PVCP

OVCC

XTL XTLO

AVCC I0VCC
OVCC

CI2CA

INT0#

DV33B



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 I^ .,23]

>>TXD
>>RXD

>>TXD1
>>RXD1

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

&  SCL0 
» 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 

1°k/N C

R359 « 
10k <

2N3904
SO T23/SM D

R361 .
10k/NC

R363

1
REQ U ES T#

LR C K R222.  .  . 0/NC 
D A T A °R 23 °X > ^ ^ °/N C  ------------W ' ------

DTV POWER CONTROL

CB204
^ u F /N C ; C B 2°5

°.1uF /N C

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
1uF/NC

R 78^ 0/NC

R787^ ^ S0/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
— RXD1-  

____ 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 74LVC 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 74LVC 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 74LVC 245A

49
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S B S ßB
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

READY#

C

20

VC C

V5V

V9V 9V

VC C V5V

40 B

9V V9V

REQUEST#

GPIO3

A
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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
CBC
CRC
YQ_GND
CBQ_GND
CRQ_GND

SE33E VCC

CCIR V5 1 R724. CCIR V0 1 R726̂ . 10K 1 y - "  ;

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

L J

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

NC VCC

NC SCL 
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

Title
VGA IN & PC AUDIO IN

Size Document Number <Designer> Rev
C Checked: <Checker> 1
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VCC





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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SB33B

D D

C

B

A
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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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Size
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SCL

AF
SIF

D

C

VCC

9V
SWV9

A
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»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

KAWA Confidential

Title

SUB WOOFER
Size

B

D ocum ent N um ber
AKAI_MT8202_27US_LVDS_V0.0

<Designer>  

C hecked: <Checker>

Rev
1

Date: Thursday. April 13, 2006 Shee t 16 17

AO SD ATA2
AO M C LK
AO BC LK

AU SP R
AU SP L

VCC
O

D DAO SD ATA2 AU SP LL D AC VA
AO BC LK DACVA

AUSP4

C

B

A
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GPIO8: SPEAKER SWITCH(INTERNAL OR EXTERNAL

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

R780 R187 R760 CB16 CB19 CE22LCDTV NC 51K 2.2K 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

.

DIRSIWIHIR2.54

+3.3V

x -r» .220üF/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
DV1S 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
9  FB1
I____rv\

BEAD/SMD/0603 CB2 
Z 0.1uF 

C0603/SMD

SPDIF CIRCUIT

DIGITAL OUTPUT

-7 I - '

2 +12V 
2,6 +5V 

2,5,6,S DV33 
I

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

4,5,S ORESET#
5 REQUEST# 
5 READY#

« » -

REQUEST#

GLOBAL SIGNAL

« » -

t U0RX 
t U0TX 
t U2TX 
t 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

AO1SDATA0

« » -
DIGITAL AUDIO INTERFACE

5 AUD_CTRL « » -

MediaTek Confidential

Title
IN D E X

Size
Cus

Document Number 
3m M T 5 3 5 1 R A -V 2

T w in S o n  C h a n

Rev
1

Date: Monday. February 20. 2006 Sheet 1 o f S

J1

L19

DV33

5 ASPDIF

AUD_CTRL
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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

Title

TUNER
Size

C ust

D o c u m e n t N u m b e r

,m MT5351RA-V2 TwinSon Chan
R e v

1

D a te : M o n d a v . F e b ru a ry  20 . 2 0 0 6 S h e e t 3 o f 8

A D

G N D

A

2 9 / 1 2 7



CRYS/DIP/SMD

BEAD/SMD/08055 1+CE19

DVDD18 DVDD18

"4  ^CB22 ^ = 0.1l 
1 n 1 nF rnßr

■ H

CB22 
:0.1uF 
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

4 °CB26
BEAD/SMD/0603 ^ ^ 0.1uF

I C0603/SMD

L _ D« 5
BEAD/SMD/0805 J[+ CE2C5 1 + CE

C

DVDD33 DVDI

- Î  i^ _ CB28

C10UF16V/D5H

CB28 
:0.1uF 
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

L _ d M 6 .

BEAD/SMD/08055 1 + CE

AVDD33 AVD

- î  i^ _ CB40 HJH

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 
C0 

ADVDD

i =.
= 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 _

DV3 _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_______B id ______ TUNER SCLO I
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.  J Ü
TU,:Ï>D/D1,0

2î î  sïïî
1.2.3.4.6.7.8 GNC

| | E Ü s i : # =

6 OPWM0 - UPWM0----------

6 gXSÜO Q  =
6 VCXÛ0 —VCX00-----------

GLOBAL SIGNAL

8 H W !  f  I e s s e e

‘ Psa s ; ? B d S S =
, FLASH INTERFACE

, AUDIO INTERFACE

i l  H
I JTAG PORT

I  ü
, UART (RS232)

ANALOG PART

I cï  1 c!ï  I ci
03/SMD I C0603/SMD | C0
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22x4MEM WE#

MEM -DDR13

l 7  RN22^

MEM_-DDR12

MEM_-DDR13

; 22x4MEM_RAS#

22 MEM ADDR; MEM -DDR3 R68

MEM ADDRII

MEM CLKEN

+1V25_DDR + 1V25_DDR

R«1̂  I

—R«21 2 75X4

MEM -DDR12 R64 .  .  75 

MEM CAS# R66 .

I R^ ' C C

; R«2^ ' RN27 2 75x4

MEM_-DDR11 R72 - 

MEM_C LKEN R78 .  .  NS/75

, 1 RN33 2 75X4

CLOSED TO  M T5351 CLOSED TO  DDR

RN 34 8 i Rg C an Mi

___
MEM DQM0

___

DQ15
VSSQ
DQ14
DQ13

VDDC
DQ12

16 DDR TSOP-6 
TSÛU_0D65_22D6LX9D7W_66Ŝ

DDR#1

___
MEM CLKA#

MEM DQM2

MEM -DDR12
MEM ADDRII

MEM_-DDR1C

DQ15
VSSQ
DQ14
DQ13

VDDQ
DQ12

16 DDR TSOP-6 
TSÛU_0D65_22D6LX9D7W_66Ŝ

DDR#2

6 DV25 

8 GNC

MEM CLKB#

MEM -DDR12
MEM ADDRII

_ GND

G LO B A L S IG N AL

RDQ[0..
RDQS[05 RDQ[0..3r 

5 RDQS[0..3' 
5 RDQM[0..3' 
5 RA^..^]
5 RB—[0..1'
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# R1S05̂

RCLK1 R1

RCLK1# R1

CLOSED TO M T5351 CLOSED TO D D R

-
+1V2

- f c

C142 I C143
■ Q.iui ■ Q.iui ■ 0.iui ■ 0.iui ■ 0.iui ■ 0.iui ■ p.iui ■ 0.1uF ■ 0.1 uF I 0.IÜT 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 C170 ~ Z L  C1 — -C1 _ C1

C147 “ T L  C148 C150 _ T C161 T C162 T C163 t T l
—— 0 1uF —— 0 1uF —— 0 1uF —— 0 I C1

I“ “  0 . 1uF = 0 1uF ^ ^ 0 1uF ^ ^ 0 . 1uF ^ 0 1uF ^ ^ 0 . 1uF ^ ^ 0 1uF ^ ^ 0 1uF ^ ^ 0 . 1uF ^ ^ 0 1uF . 1uF ^ ^ 0 1uF
•  0603/SMD C0603/SMC C0603/SMC C0603/SMC C0603/SMD C0603/SMD C0603/SMC C0603/SMC C0603/SMC C0603/SMC C0603/SMD C0603/SMD

+1V25_DDR

CB133 C167 
0.1uF ^ ^ 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

C220uF/16v “ 0.1uF “ 0.1uF “ 0.1uF “ 0.1uF “ 0.1uF “ 0.1uF “ 0.1uF “ 0.1uF —
•  220UF16V/D6H11 C0603/SMD C0603/SMC C0603/SMD C0603/SMC C0603/SMC C0603/SMD C0603/SMC C0603/SMD

DV25

Jb<-T->22
I C2 

DV25

i  
T  •

CE26 CB125 CB126 C173 C174 C175 C176 C177 C178
220uF/16v I ^ 0.1uF H^0.1uF I ^ 0.1uF H ^ 0.1uF ^ ^ 0.1uF I ^ 0.1uF H^0.1uF I ^ 0.1uF
C220UF16V/D6H11 I C0603/SMD C0603/SMD C0603/SMD C0603/SMr C0603/SMD C0603/SMD C0603/SMC C0603/SMD

BYPASS CAP. FOR DDR

CE24
!7uF/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 '
^ 0 . 1uF ^ 0 1uF ^ 0 1uF “ 0 . 1uF ^ 0 1uF ^ 0 . 1uF ^ 0.1uF ^ 0.1uF ^ 0.1uF C0 

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

+ CE29 
-n220uF/16v 

C220UF16V/D6H11

A D D  b y  A d a
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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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Basic Operations & Circuit Description

MODULE
There are 1 pcs panel and 5 pcs PCB including 3 pcs Extension PCB, 1 pcs Timming controller board and 1 pcs Back Light board 

in the Module.

SET

There are 6 pcs PCBs including 1 pcs ATV Tuner board, 1 pcs keypad board, 1 pcs Remote Control Receiver board, 2 pcs L/R 
Speakers and 1 pcs Main(Video)board, 1 pcs ATSC board in the SET.
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PCB funtion

1. Power :

(1). Input voltage: AC 120V, 60Hz.

(2). To provide power for PCBs.

2. Main board : To converter TV signals, S signals, AV signals, Y Pb/Cb Pr/Cr signals, DVI/HDMI signals and 

D-SUB signals to digital ones and to transmit to Control board.

3. Control board : Dealing with the digital signal for output to panel.

4. Extension board : Output addressing signals.

5. ATV Tuner Board : To convert TV RF signal to video and SIF audio signal to Main board.

6. ATSC Board : Receiver and converter ATSC TV signal to transmit to main board.
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PCB failure analysis

1. CONTROL : a. Abnormal noise on screen. b. No picture.

2. MAIN : a. Lacking color, Bad color scale.

b. No voice. (Make sure status: Mute / Internal, External speaker)

c. No picture but with signals output, OSD and back l ight.

d. Abnormal noise on screen.

3. POWER : NO picture, no power output.

4. Back Light : a. No picture.

b. Flash on screen.

c. Darker picture with signals.

5. ATV Tuner : a. No ATV Noise

b. No ATV signals

6. ATSC: a No ATSC TV signal
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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
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MT5111CE

MT5111CE 

Single-Chip HDTV/CATÿ Demodulator

Key F e a t u r e § r i r : ? - 1* ’

a Compliant with-ATSC digital television standard 
H Supports SCTE DVS*031 and ITU J.83 Annex B digital CATV standard 

Accepts direct IF (44 MHz or43.75MHz) and low IF (5.38MHz) 
i Differential IjF input with programmable input signal level: 0.5Vpp to

NTSC interference rejection capability
Compensate echo up to -5 to +47us range for,terrestrial (fDfTVt 
reception -g ll »  ̂ |:?
On-chip 10-bit ADC for HDTV/CATV demodulator
On-chip programmabife ggjn gmplifier § 11  |  I
25MHz crystal for clock generation
On-chip PLL clock generation ’
Full-digital timing reipov.ery[ rjip VCXO is required I  41
Full-digital frequency offset recovery with wide acquisition range +1MHz 
for ATSC and ±250kHz for CATV reception
Dual digital AGC dpntrols for iF and RF respectively

. I| ft
MPEG-2 transport stream output in parallel or serial format
Qh-chip error rate estimators for TS packets, TCM decoder, and 
equalizer ,
EIA/CEA-909 antenna interface ,i .
Controlled by l2C interface
Supports sleep mode to save power consumption
Core power supply: 1,8V, peripheral power supply: 3.3V |
100-libFP package 1 - j  ' , i s

ll|ad|fre% w

i  MediaTek Inc. Confidential
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MT5111CE

Functional Block Diagram

AGC_RF +- 
AGC_IF +-

General Description

MT5111CE is a fully integrated single-chip 8-VSB and 64/256-QAM__ r if?

demodulator. The ehip is designed specifically for the digital terrestrial HDTV and 

CATV receivers, and is fully compliant with ATSC A/53, SCTE.DVSÉ31, and ITU 

J.83 Annex B standards. |  .

MT5111CE includes a 10-bit A/D converter, 8-VSB/(pAM demodulator, TCM 

(Trellis-Coded ̂ Modulation) decoder, and Reed-Solomon- Fdrward Error 

Correction decoder Moreover, arr internal controller handles the acquisition and 

tracking to ensure the best receiving; performance. The internal controller 

communicates with the external host controller via the l2C-compatible interface, 

and also provides direct control to the RF tuner via the second l2C-compatible

i y r
A MediaTek Inc. Confidential
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MT5111CE _ July 2 0 0 i

interface.

MT5111CE accepts either the direct IF signals centered at 44MHz or  ̂

43.75MHz, or the low IF signals g^ratered at 5 38MKz The center frequency of * 

the incoming IF signal can also be programmed to other frequencies for various- 

applications. An On-chip progrjmmable gain-controlled amplifier is designed to 

provide sufficient signal amplitffde when the received RF signal is weak. The IF 

signal is first sampled by a 10-bit A/D converter. Afterward, the digitized samples 

are further processed for adjacent channel interference rejection.

MT5111CE measures the power level of the digitize<isequenc§, and feeds 

the control voltages back to the RF tuner and the1 IF amplifier respectivdly. The 

control voltages are converted to analog signals through the on-chip 1-bit sigma­

delta D/A converters plus the off-chip R-C low-pass filters. The automatic gain 

control keeps:the received power level at a desired level and maximizes the 

received SNR.

The carrier frequency offset and symbol timing offset are both estimated and 

compensated by a fully digital synchronizer. The synchronizer also controls the 

rate conversion in the digital re-sampling device by estimating the sampling 

frequency offset. All synchronization in MT5111CE are integrated in digital circuits, 

no external VCXO is required. i;

The equalizer is adopted, to cancel the effect of multi-path fading channel 

during signal propagation, in the air or over cable networks The equalizer is not 

only capabje c?f acquiring correct coefficients combination by specified adaptive 

algorithms, but also programmable to different configurations for various channel 

conditions. ,

The following FEC decoder corrects most of the errors by the concatenation

- p  3 ----------------------------------------------------------------------------------------------------------------------— ----------------------------------- .
A i  MediaTek Inc. Confidential



MT5111CE July

of TCM and Reed-Solomon decoders. For CATV reception, MT5111CE detects 

and aligns de-puncturing timing of the received sequence. The timing 

synchronization is also automatically performed to lock the FEC frames. The on* 

chip error rate estimator can simultaneously monitor the receiving qualities at the 

three stages: equalizer* output, JfCM decoder, and transport stream packets. The 

chip finally outputs! the decodef MPEG-2 packets in either the serial or parallel 

transport stream format. §

In addition to the demodul||pri of HDTV signal, MT5111CE also provides the 

capability to remove the NTSC co-channel interference. To achieve’the best 

reception condition, an antenna interface compliant wittr i±|\/CEA-!9@9 is 

designed to control the antenna parameters. : 1 .};

MT5111CE is designed with efficient mechanisms of power saving. When 

configured to enter the sleep mode;by the system host, it can immediately turn off 

almost all embedded hardware except the on-chip controller to reduce the power 

consumption. Resuming frorplsleep mode is also triggered by the system host. 

Upon returning to the operation mode, the chip will try to re-acquire the DTV 

signal automatically. if

I  I  MediaTek Inc. Confidential
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Pin Out

>
<□□

>
<□□

>
<

2  >□  <
r 1 C/]
00 in

CD CD |\j CD
O

00 0 
CD 0
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MT5111CE , July 2005Í

P in  D e s c r ip t io n
i: I  . . i i | i

I  §

Signal Name Pin No l í p : . ”  Des cription ’

Transport Stream $ - l  . ' lir %

TSDATA[7:0]
22;23|24ji25,28, 

J  29,33,33,

¿i1'
3? O 
í;j

TS data output «  ;ï l f  i s f  . 1  S IL  1 ^  "

TSSYNC : J  34 , r O TS ¡packet start signal ¡ a d  ¡g ;% k  h >o v

TSVAL iv i ;j il 1  38 # i O i Sjputpgf valid signal s? «1

TSCLK | “ c 37 O J 3 :|öutpüt ófockrS:

TSERR 3 1 1  ä$ l> - O ‘̂ S¡pac^át'^noú^!v^al§r 'r'

Analog Signal ■?! 5 I  f f  1
IN+ : II  JÖ2 1 f

AnaiSg differential IF input
IN- % |l ; ' II ;81 f, '1

REFTOP ' 1  l!$e If. •o ADC reference top voltage. Decouple with a capacitor to AVSS

REFBOT ’ . 1  'í|86 * ' 0 ADC reference bottom voltage. Decouple with |  capacitor to AVSS

VCMEXT; «it | I  87 o ADC common mode voltage ¿ ¡ |

Antenna Interface' Si ; *  . '= I J
ANTIF |  "" 62 o CEA-909 AnJ|nna Çontrol Ijpferface
Clock Generation |F  11 1 $

XTAL1 97 . 1
?5Mfrfz crystal input
i

liS í i 
f-S :-:'r -S .‘i';

XTAL2 96 ï  1

Control Signals $ V -  -i

HOST_CLK ,.,:i 47 1 Hdst processor serial clocK input, volt compatible^

HOST DATA | | 44 > - I/O Host proeessSr sedal datglpin, 5 vbltieompati&le ©

TUNER_CLK f ' 6f l ! o Ttiner serlalicIockiQutput, |fevolt i®mpatible •“ n

TUNER DATA j§ n f  68 * 3 /0  1TuWer serTal data pin, 5 voÍQgqajtpatibfe »

IF_AGC ;? ?  , , tf - o IF AGC öutput1 '-gsr

RF_AGC „¿'J & gT jf - :o RF AGC outpclt if ®

RESET ■. ■ !ii? g  1:348 i Povl/en.-reset pin, low active

SAO f ß  '1 66 r1 i Chip slave address selection pin, tie to VDD3.3 or DGND

SA1 a Z 57 - 1 Chip slave address selection pin, tie to VDD3.3 or DGND

Power Supply y

VDD3.3 i
jM ,2G '35A 2, 

‘ 52,60,70
P Digital power supply, tie to 3.3V ..

VDD1.8 ~ 18,30,40,45,
55,64,75

P Digital power;Supply, tie to 1.8V

DGND
16,19,27,31, 

36,41,43,46,51,56, 

61,63,65,71,74,SjH
:P Digital ground, tie tQ digital gtound plane ,

AVDD
3,10,12,80,83,91;1 

,Æ 92,93,99.; • P r nalogr’poM/er suppl;i, tie to 3.3V f i l l
AVSS

1  7,11,79.85,8^94,
§  95,98,100 5jj Atlalôg groyhdjftle tc .■analog groi. r||i plane

ADVDD3.3 H íl Ä  15,761 |f P-1 gigifel pow|r s ip p l|M . anâloÿf^njipâhent, tie to 3.3V

AVDD1.8 |||i “ 90 :t| I $  P ^ digital p ô w |N Î ! P P . f ÿ  fdteatiiâlog!fcomponent, tie to 1.8V

Others :§ f§ : i  í I? jfe 'i: X ......

NC | t

1 1

í j  | 2 , 4,|,6 ,8 ,9 íp3 ,14 f 
K 20,21v49,50¿$3,5/l; f  

js :!57,58;59,77¡b,84:' :
...

l o t  Gfinnected

Table 1: Pin Description

i '  i  MediaTek Inc. Confidential
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MT5111CE

ElectricaS Characteristic

Recommended Operating CEnlition

Sym bol
j  jy  t  r  % 

. ^ 4- . J :> Description ' , - l i l im si Typ ical Max : Unit

Tj Chip 4unct|ori Temperature r -  ; 125 °C

VDD1.8 1.8V l|igitai;Gore Pofver Supply Voltage 1.62 ? 1.8 1.98 Volt

AVDD 3.3V Analog Rower Supply Voltage 3.15 3.3 3.45 Volt

VDD3.3 3.3V Digital IO Power Supply Voltage 3 3.3 3.6 Volt

AVDD 1.8
**' ’•**' 'tT1 ; j.J 'i'M*

1,8V Analog Power Supply Voltage 1.7 1.8 1 3 Volt

VIH Digit|j Input High Voltage 3 J ¡ |i3 .3 3 6 j Volt

VIL' Digital Input Low Voltage
0  - 0¿s . - Volt

Table 2: Recommend Operating clnditiJh

Typical Current and PowerDissipation (ASTC Mode)

Sym bol s--|l J ; D&scribt|pn'|j J Typical Unit

LV D D 1.8 1.8V Digital Cote Power Supply Current 350 mA

LA VD D  j 3.3V Analog P lw er Supply Current 70 mA

LV D D 3.3 3.3V Digital I/O Power Supply Current 16 mA

I AVDD 1.8 1.8V Analog Power Supply Current 2 ,1É ; ! ’ mA

P_VDD1.8 1.8V Digital Core Power Dissipation 630 S m W

P_AVDD 3.3V Analog Power Dissipation I " ' !  | | 3 |  1 1 | P  mW

P_VDD3.3 3.3V Digital 10  Power Dissipation m v ,52.8 1  mW

P AVDD1.8 1.8V Analog Pow er Dissipation ■? ^  .3.Ç -, i f  mW

P_T otal;;:{ Totakfow e r D i ss ipation, ¿ Ô17.4' ' ’ mW

P_Sleep i Total Pbwer;Dissipation (Sleep Mode) 130 mW

Table 3: Typical Current and;Power Dissipation (ATSC Mode)

r Ï. MediaTek Inc. Confidential
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MT5111CE July 200g

Typical Current and Power Dissipation (QAM Mode)

Sym bol Description * 'A Typical . j f4 ‘,j ; Ujnit |

L V D D 1.8 1,8V Digital Core Powe&Supply C urren t. - ^ 3 ^ 5 m A -

LA VD D 3.3V Analog Rower Supply Current - i  TO m A

LV D D 3.3 3.3V Digital I/O Pov|er Supply Current : £ J|9 iriA W *

LAVDD.1.8 1.8V Analog Pow e|Supply Current -f Ï 2 1 mA

P_VDD1 8 1 8VDigital Core Rjpwer Dissipation I l y ^ i ë ^ m W

P_AVDD 3.3V Analog Pow el Dissipation :f " 231 m W

P_VDD3.3 3.3V  Digital lO Power Dissipation 62.7 m W

P_AVDD1.8 1.8 \| Analog :|ipoweriSssipation 3.6 1 m W

P_Total To til Power dissipation 642.3 1 rri W

P_Sleepi Total Power Dissipation (Sleep Mode):* m W

Table 4:

$  , 
$  I-

1 { J C  1 i

&

ï t r

1 S 7 T  “-------------------------------
A X MediaTek Inc. Confidential
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Specifications are subject to change without notice

MT8293
HDMI PanelLink Cinema Receiver"“" i l  ¿ i

MT8293 is a low-cost, fully HDMI-compliantf: 
receiver that fits directly into home theater products 
such as LCD TVs, plasma TVs and HDTVs. The 
receiver is capable of supporting: bandwidtlls ugito 
165MHz and video resolutibns : up' -to 108'0p. :and ' 
UXGA. The MT8293 supports tlie DVDnAudio 
standard, including 7 1- silrrourid alidio at 96kHz 
and stereo audio at 192kHzi? I

The built-in High-bandwidth Digital Content 
Protection (HDCP) decryption engine secures the 
digital link for transmission of valuable high-definition 
video and audio.Built-in HDCP self-testSiengijjie 
simplifies manufacturing testing.

FEATHRES

Industry-Standard §
■ HDMI 1.1 I
■ DVI 1.0 I  ^
■ EIA/CEA-861B
■ HDCP 1.1 r

D igital V id eo  O utpu t *
■ Integrated PanflLink Core-
■ Supports DTV j§ 

(480i/576i/480p/576p/720p/1080i/1080p) and PC 
(VGA/XGA/SXGA/UXGA) resolution up to 165MHz 
(using dual edge to transmit video data for pixel 
clock over 112MHz) I

■ Flexible digital video interface
■ 24-bit RGB/YCbCr 4:4:4 , , „ , V ’ i
■  16-bit %Gbc|l:2:2 r , ,T M
■ 8-bit Y ||C r  4.2:2 (JTU-R BT.656J

■ Integrated RG§$f:-HyCb©ii:eolor space goriyei#on I  
(both 601 and'7b9) ' -- -

■ 4:2:2 <-> 4 4:4 Gimverter :t: I ^  ~
¡s a  s  »  w ¡a $  -i w a;

* Integrated DemfSrl®;eE for |8 0 l/5 |6 i (SESTf ( j| ly | f  %
■ Integrated Doym*|Galer (with CEl|)

Digital A ud io  O u tp u t^  I
■ Industry-stangardfiVPSfil and 3-wire output

:;i  S |ip |o rtih igh -^ 'nd ::|audib including DVD-Audio
■ .¿ c h . 32-192kHz or 
I l  “Jr &-ch. 32-96kHz 

; Programmable 3-wire output supports numerous 
low-cost I2S audio DACs

■ Supports IEC60958 2-channel PCM
* Capable of carrying IE£61937 compressed audio 

(Dolby Digital, DTS, e{|.)

C on ten t P ro tection  ■■ - '■
fji; ¿5- '¿S. .. -::t

■ ;| IntegJjSted jgDCRiBipljerjencjine
■ I  External EËpsélvjsfQi! efijcrypt HDCP keys
* 1 Built-in HDSP“self-fest ^1 |
■ f  Detfypts bgtfrivideb andilatidio

¡4; i=jji

SystenfOperation
Re|ister-grograrrnjiable y|a slave I2C interface 
Aut&vide® mode ,

€  A u to ||i||iio  mode J Î 
f  Flexible interrupt registers with interrupt pin

P ow er M anagem en t
■ 1.8V core provides low-power operation
■ Flexible power-down modes

Outline
■ 128-pin QFP pap fâg fi® !

..... |
j r l  I

I  1

—
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CGND18

CVCC18

MUTE

10V/CC33

I0GND33

SPDIF

SD3

S D 2

SD1

SDD

WS

SCK
IQVCC33

IÜGND33

MCLK
CGND18

CVCC18
A U U H V U U 1«

A U O P G N D

XTALOUT

«TAL1N

XTALUCC
R E G V C C

RSVDL

RESETS
SCOT

INT
QE23

QE22
QE21

QE2Û

Q E 16

I s g S I i j i l
g g g s s s s

s l p g - f i  ,

MT8293
l i t r
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;  ^ = ê  ' i

f
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.
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P-1 r  

I S ®

1 1 ;
I  I?

¡ 1 1
As .

1 #
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Item Symbol Pin # Type $ Description i i  1 ~

j g p A L  , i  S '- \  , : 1 :

,, ii' Ppwer/G round (45) - ,

1 CVCC18 12,24,36,45,66,£1,112,12 I  '
Digital Logicl 8V power 1 -

2 CGND1S::>i:j 13i'È5,3'p65,80,113,126 f 1
Î- i-r-7

Digital Logic grouiid f y ? f

3 IOVCC33;|| 7fp^,31 ,@J,77,S8;' 07,120 ; 'ü
Inpaf/dJMtpiit l|in  3.3V power

4 IOGND33; 1 e fl$ ,30 ,69 ,78$ 7 j 1)6,118
tU,u

Iriput/Output Pin ground

5 avcc :: fa 1 I  43,53,57,61
' i

l â î TMDS Analog 3.3V power _

6 A G N D i 52,56,60,64 î TMDS Analog ground 1}

7 PVCCf 1’ " 47
î TMDS PLL 3.3V p o w e r i i i  4 ■

8 p g n d I  "
46

î TMDS FajLL g r iiin d  J :  j ''

9 AUDPVCC18
82

1 .,} 
■ii -i'|

A 0 kP lO |l.8 V jp o w e i:' | f  I  B 1 1

10 AUDPGND
83 I 1 1 $CR FfL figro fhd , J  _ " s >

11 XTALVCC
86 i 1 1 XCR PLLicrystal input 3.3V power ” >

12 REGVCC
iP '" "  87 f 1 1 1 '|?X ACRiPLteregelator 3i3V power i| |  Jf

C onfiguratic n /P rogram m ing(20) s  f

1 INT 91 i i  cj jbtdjirupt fiLitjfut §f

2 RESET# 89 I Reset Pin. Active low

3 DSCL :: 42 1 DDC I2C clock, 5V tolerance

4 DSDA I 41 I/O DDC I2C .data, 5V tolerance ,, Jp||

5 CSCL 40 1 Configuration I,2C ciôèk || ïp | f  ^.¡§

6 CSDA 39
rj, & -fâ I/O,,. Configuration l2C .data s;

7 KSCL i;I f  ii k J:a o
î .

KEYS EERPOM l2 C c lo tk  , ; 1 W

8 KSDA f * " - -10 I I - \/W? KEYS EEPROM Î2C data

9 KWP , 9 I K ip 'S  iE P R O M  write protect

10 SCDT I - go i f
.........tr-m

0 Indicates active video at HDMI Input port

11 CISCA I f  38 î I2C device address select

5 0 / 1 2 7
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Item Symbol Pin # Type Description f |

12 PWR5V 44 1 TMDS port transmitter,d5tect::(hot:pltig),:5V:.:tol^raia^ej| §

13 RSVDL 88 i f | f  i ‘1 Mus be tied low r  f  i  - , ’ t ;

14 RSVD
. J ;:;p;

Ï’M1 6  &
1  0

Î :  ' s  i

15 NC I f I I  I  43 l l i l
jj _

i  fa
No connect; a ;s -

16 NC I I 8,5< ’
is é  
jl
l i ., i Î

ktaicoiinect

17 O S C J h f I
1 1 I  11 1

Oscillator input, External in $

18 S O G J lf  | M I  ; f  3* 1 SOG Input, External A D f§ |4  |  |
rl M7 ' f t  M l i  ,ii

19 CENT 2 0
i 1 1 ̂  i 

Clgck e jjab le .lp r 8202 CEr^|npat-«s »  kj ,

Dig tel A t Jio Interface (9) '

1 MCLK 4 79 |
! l ■ M

Audio>mastei}si;lock Ijiput reference' » ¡1*

2 SCK 76 1  4 f ï J2S | j ^ | i | : lo | k  outptit i f  |  if *  |f

3 WS ; 75 8  41
IP *!l

|2Ssword select ou tpu t' 1»

4 SDO
f  74 ! 1 - 9

I-:-- '' ’
l2S serial data output

5 SD1 73
L> ’’

0 I2S serial data output

6 SD2 1 72 0 I2S serial data output ^  J | | i.

7 SD3 71 . 0 I2S serial data output- \

8 SPDIF 70
,, i

1 “ 0  ... S/RO.IF audio output j i t

9 MUTE ji I 1  67 1 1 -  0  “ rfute audio output a  ::' , \

!  GPIO Interface (16)

1 GPIOO | ~ î 35 ! i ! l ° | GPIO

2 GPIOl | 34
r i f “

i r/o GPIO

3 GPI02 | C
O

C
O i/o GPIO

5 1 / 1 2 7
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Item Symbol Pin # Type I I I  Dascription : 0
?? /v-v -.r •.:-r i‘t-( '' ;/!l; |?i

4 GPI03 32 I/o
J i t *

G PIO

5 GPI04 2 f  :,f j f f| o |
M ^

G p |°  j

6 GPI05
- ' h 2 8 ' •

1  I/o G PIO

7 GPI06 11 27
I  V% G F IO  -

8 GPI07 1 1 2 6 ’ ’ I  V<$
Î&. .iê: G PIO

9 GPI08 | | 1  2| f| Vo G p |0  1

10 GPI09§ |
s ;k « 
i | # 2 2 i/o GPIO . È H k  g rï; zJ-

11 GPIOIO 21
v o * G P 'O  j f  j

1

12 GPIOll 20 |Î  I/Cfi TJ 
"

...
...

...
...

...
...

...
...

...
...

...
.D

: i

13 GPI012 17 1 1 0 G P lf  J j  | | f i l l ’1

14 GPI013 1  C1i|'6 1 01/
i

I  ' j f P f T j f  1*13

15 GPI014
j » p f  f f  #

:
'01/ p GPIO

16 GPI015 14 Pi 0 GPIO

TTL Interface (28)

1 DE ” 127 o
Data enable j i * 3

2 VSYNC 1 ..«% 
i i i i !

0 Vertical sync; ; ; fWg |il if f  ik tt lf

3 HSYNC ,.e 128 |f lij Q
HafizSntal sync i —_ ( j

4 ODCK | |  |  .::1 19 |  | 1 f L
Output data clock, s  i l  ,¡4 ±; «rf-

5 QEO |
^  -  124 i !

0  - §4-bjt Eveci pixel i l ?

6 QE1 | ;< i2 3  , , •
H ■ -  1 r I

!
24iï)it Even pixel

7 QE2 |
a  i 1 
_ 122
t'31

0 24-bit Even pixel

5 2 / 1 2 7
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Item Symbol Pin # Type J f g  Description 1 ’ g!

8 QE3 121 O 24-blt Even pixel , * 1  I?® ! |  1 |  g

9 QE4 117 , | f F I
f1-i f

24-blt Even pixel - 7  ~

10 QE5 | |  p f % 6 §  j? I  o
|ft-b it Even pixel _ " -

11 QE6 | | | |  § 1 1 $
\i
I- 0  
i- j-ij

:24-bji Even.pixel "

12 QE7 I f i  114 Î  \ 1;
rî

24-blt Even.pixel

13 QE8 |  | 1 1 b 11̂  :] o 24-bit Even pixel

14 QE9 |  | f  110 0 24-bit Even pixel I  ^

15 QE10: 109 0 24-bit Even pijifel È Si 0 J|§| ¡1 fj
rî'l

16 QE11 108 )  O il 24-bit Even pixel ® ff I  I  |  !

17 QE12 105 ;  ° i 1
24-bit Even pixel §  If I  I  1 !:

;

18 QE13 tm
i

'st 
...  

T-

X ° i '
24-brt EVen pixel /  ~ '  <

19 QE14 . 103 -  Cj 24-i?it Even pixel i ?

20 QE15 102 ' ! $ 24-bit Even pixel

21 QE16 :  ^ o t 0 24-bit Even pixel

22 QE17 E 100 0 24-bit Even pixel J8||

23 QE18 99 0 24-bit Even pixel ¡i&
f

24 QE19 96 0 . -
Ï -i- i-i

24hbit ;EyGn= pixé 6X :
! ,

25 QE20 | I I  95 | ill 0 24-bit ËVen pixel g f
H1! V "

26 QE21 |
a  :  M  1

* 0~= 24-bit Even pixel

27 QE22 I
4 ,  " 93

I
¿ ip i t  Êven pixel

28 QE23 | _ _ 92 I F 0 24-bit Even pixel

5 3 / 1 2 7
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MT§202
HDTV-Ready LCD TV Chip

m
8

' ' N i

i g p l p g

I
MT8202 is a highly integrated single chip :for LCD J 
TV supporting video input s f t d  oUipiit format up ¡to 
HDTV. It includes 3D comb filter «TV decoder to 
retrieve the best Image frtbm pbpjijilar composite 
signals. Embedded HDTV(i/GAi| decoders ; leM he  
high bandwidth ijnpui Signals perfectly r e p r o d u c e d .  
24/16/8 bits digitalUport njfey 4fcce[>| all kinds of 
external digital input vi|po ibource. New 2nd 
generation advanced motiofi adaptive de-interlacer 
converts accordingly1 the interlace video into 
progressive onfe with overlay of a 2D Graphic 
processor. Advanced full function color processing 
with fully 10-bit path provides high qualify video 
contents. Independent two Flexible scalers§|>rovjde 
wide adoption to various LCD panels for «two of 
different video sources at.the same time. Its :on-chip 
audio processor decacis^lnalog signals from tuner 
with lip sync control, delivering high «quality 
post-processed sound effect to customers. 0,n-chip 
microprocessor reduces the system jand
shortens the schedule of Ul design by totfh level C 
program. MT8202 is a cost-effective;1 and; high 
performance HDTV-ready solution to LGfb i;j TV 
manufactures. \  < §

FEATURES

Video Input
Support fully programmable 8 Composite/SV input 
pins ê
Support 2 Component inputs with SSilMtforriiiat & 
HDTV 480p/720p/1080i format - 11 I f ^  

Support 1 VGA inputyjp to SXGA |i| «  g J i | j  
(1280x1024x7|Hz) including SOQpsignaJs a m ’ 
Support DVI ^ l |b it  fj|3B digital injplit §j '§ j |  
Support CCIF^;56/6|)1 | | | | a l  inpdi

TV decoder f _! ■» ~
Full 10-bit data patfctdsenhance tji'e v ld lo  j  
resolution anti redueei:digit|i trun |a tio$erit5 rsflp ' 
Support PAL |B ,<£|i,tt,M ,lf,l,N c), P^L(Nc), PAL, 
NTSC, NTSC-4 43; SEC AM ! ’
Automatic Liiina/Gfiroma gain control

/ ^ t fh a i fp  %  slarjiarcFdetection
2vd generatioraNTSC/PAL Motion Adaptive 3D
clpm^jtiifer with huge improvement
Motion Adaptive 3D Noise Reduction
VBI decoder for Closed-Caption/XDS/
T eletext/WSS/VPS
High speed advanced Jeletext/Closed-Caption 
drawing engine d ire c tio n  OSD plane 
Macrovp<D.n detection

A d just|ffi|bo rizon ta l delay fcr combination of 
SCART Caijriposite/Ri3$sinp.tlt

enhance the video

processing

■  V ideo  P rocessor:;; £
: l-:i -¿J - .i: «  ... ..

■ FullJ110-bit|priases|iri| to  < 
quality f  2  |  | £:

■ A d# nce d  Jie fh  tqfiejiandij
* G a ||m a/a |!i-§an irn#co iii5ection
■ Ad\§jncedfCq!or 'fi-afisiecit Improvement (CTI)

■ - 2D Peaking z |
■ AdvSaeed horizontal/vepiical sharpness 
*■ Saturation/hue adjustment
■ Brightness and contrast adjustment
* Black level extender
■ White peak level limiter
■ Adaptive Luma/Chroma management
■ Automatic detect film or video source
■ 3:212:2 pull down sou rc jj detection
■ 2nd generation Advanced Motion adaptive 

de-interlacing »  j
:S *>:£> Admnan||rati! vertieal/hrSrizontal scaling of video,
|  from 1/32X io  32X

|  .«■ »Advanced linear anp non-linear Panorama scaling
■ Prqgfammable;iZoQtn viewer 

: * Progressive^sean output
’ ■ pictufe-in7p|ct;pre (PIP)

■ §  Ri;cture-Wut-Pleturo (POP)
Advanced dithering processing for LCD display 

V  with 6/8/10 bit output
■ Frame rate conversion, 50Hz to 75Hz

■  A ud io  DSP
■ Support BTSC/EIAJ/A2/N1CAM decode
■ Stereo demodulation, SAP demodulation
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Noise reduction
Mode selection (Main/SAP/Stereo)
Pink noise and white noise generator 
Equalizer
Sub-woofer/Bass enhancement
Noise auto mute || 0
3D surround processingrinclude virtual sur||>und
Audio and video lipSsv^cironizjaticirl **
o . . ______B i f f

MTK CONFIDE

Support Rei|jfrber£j|on

Audio Input/Output;:;1:;:;
■ Decode a u |i8  A f f jb m  'f f jnel1{
■ 2 channel à;üdio.L/.R digjfal lirtp in

OSURE

■ 7.1-channel ë làvfe iig itq jline in
■ Including full 7.;1-channels digital cfftput, 2- 

channel bypass and 2-|Jiannel headphone output
* Embedded 3 internal DÂC output

■  DRAM  C o r iu u i i t j r

■ Supports up to 32M-byte SDR/DDR DRAM jj
■ Supports 2x16 bit SDR/DDR bus interfacef§ if
■ Build in a DRAM interface program mablef|pck Jo 

optimize the DRAM performance f § j
■ Programmable DRAMaccess cycle a n d ff^ e s l^  

cycle timings ~ i
■ Support 3.3/2.5-Volt SDR/DDR Interface r  !

■  V i d e o  O u t p u t  f L ^ g  §  js s  ' i * 1— J

■ TV pattern gen#jpSFfq| tes |h |: §  |  •[
■ Interlaced 50Hz|to 120Hz g| §
■ Support up to 1 i66 ho§zontal|pointsJf
■ 6/8/10-bit singlÿchanne’l oPs'6/8/10-bFt dual channel 

LVDS output £ wsw
■ Support video fu tpu t mirror and upside down

. .. ,. ........ I f
EnSbeddeg Two backend ipstedqiifnaij 

»planes ar|d one.YUV domain OSD
■ S u ppoitjfext/B ltm  a p decoder
■ ^iS|pportf|ne/rectangle/grad]en£ f 

1« •: Si>pfDDrt Mitbit . I'1 jr ”
Support color Key function*

'■? Support S lip M ask:
* ; SupporiA lpha blending with video output 

| f  66535/^>6/16/4/2-color bitmap format OSD,
■ Automatic ve'rtical scrolling of OSD image 

|> Support OSD mirror and upside down

H ost M icro  con tro lle r

* Turbo 8032 micro controller
■ Built-in internal 373 and 8-bit programmable lower 

address, j«)rt
■ 2048-|pi|!:pn-chip RAM jjf
■ |f Up tqipM t^jtes. ELASpl-programming interface
* If Sup^&rts 5/3.3hVo){. ELASHnnterfaceSi :a: /v- k.i •;.!
* |  Supports pdwer-dowii;;mode
■ f  Supports additional serial port 
■ j  IR cbntrol aertal input J 1
■ f S u ^ o r t  2 :RS?32tfnterfai!e for external source 
f f  corfimumc^tion __ '

Support ¿iPWM output j 
f  Support. DDC2BI/DDC2B/DDC1/DDCCI 
| i  Progrlinm able GPIO s itting  fo r complex external 
§  device control ;:;f:

O utline
■ 388-pin BGA package
* Lead Free
■ 3.3/2.5/1.8-Volt operating voltages
■ 0.18um process ... fiiE

2D-Graphic/3 OSD processor
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BLOCK DIGRAM

□
Tuner

AV/SV 
inputs X 8

YPbPr X2

RGB

Ö

r“h-P

CD

o
o

Audio i/f
-

h -
;;£L ;

CIQ i!

SÖ«

1

II

A D I ; 1

ë é
£L
cTo

8032 ■2\Ï-G
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TVD

HDTV

a
ÖÖ
t o

Hü

C/3
2L
«o

I I
MDDi ► Scalar

Color I
....

1 
I  .

OSD

DSP IDA

Audio J 
DAC

Audio
AMP

I  U M  t l

Ç J ’
+ 4 4 -

I  l v d s :I Gamma
Hi S

M
H

ïlbë l;
ITS I F  
:LCD Panul

Ö
o

M
a
f o
a

3ST
w

Analog Switch s k

Analog switches are b filt in MT8202:to connect to 17 input signals and there is need to add external components to add 
analog video multiplexes on board:'

There are 9 high-speefdifferential input pairs for 3 sets of YPRPB/VGA input signals.

The 8 Composite/S signal input pins can be fully programmed to connect to any AV/§V inputs

ADC/ Source Select

The video ADC sample analog input signal?. After AD(^i4jl sjgnat processing is digital domain The source select multiplex all 
inputs from digital and.analcg video ports and ro|te|them  '[htd datk path. §  ^ 1 1  |f | l  |

Audio Interface

Audio interface acce ff §ha|§g|aud§ s ig n |l frorrj: T |ner, ¿'gTAH. It also includes preprocessing circuit to filter the noisy audio 
signals. Audio decoder «¿ill pe fbde fhe  b |S C  orflMÎCÂM. anciioütpiit best sound with enhanced 3D surround post-processing.

r-il
Embedded 7.1 

Embedded 3 high performance audio DAÇs,'

DSP I

5 7 / 1 2 7
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DSP handle audio decoding as well as computing intensive jobs. The äöft/nloadlble micro Codé ërfabiés fast function 
convergence for various audio standards in the world. ¿ p i  a ~ m » « s

Advanced DSP engine supports full functions of sound effects. s .#

MDDi/Scaler 

MDDi is MTK proprietary de?iij® |fGm g: tec^inology^2n g e ne ra t io n  JVIDOti solufioni provides  im proved low fn g le - ’p ro c e s s in g  and 
more accurate motiqp dete||H$ff!fj>r alljjnterlace sconces. Tlie teishiijiiques rpdi|b§ag|edledgfes?and?br^keh images. The MDDi 
engine supports b o f|:M a ir || nd S§jb ct|)$ ie l S D T | inputs or one channel tfo fe fe ig lfqU E H itf deiinterlacing.

Two totally independent s|,|le r sfppof$|l functions of I^ P ^ O P a iid  f r |n #  r|te^ lers ion .

With MDDi and h ig fi|qua iij| scJer, l# 8 ^ 0 2  gua§m tee|£l|in^ji fibrm lt ¡Souli be translated to output form at with best video
quality fo r motion a;fii||still pictures , i f  -m} ,=!' ’*  ''§

Color/Gamma

MT8202 includesK:adyaneed qalor Management function to allow user to improyplyideo qua l|y  wlth|Tfu lly flexibility. With 
contrast/hue/satuijätidpGjlimm#anti-Gamma/flesh tone function, MT8202 deliver trfPflst video q fa lity  vyiih vivid color 

j l  §' & i  $ f  ’S  Ä  ß SI S'
Advanced dither finc fibn  support 6/8/10-bit video output for any kinds of display # i t  (LSDpPpP, f R t ) .  It

8 0 3 2  I

On-chip Turbo8032 provide the most cost e ffe ffye  c 
speed up the system design_;s|gnificantly. f i

2D-G/OSD

v j  J.-* ■■ J- Jl.j

ëveiopm ent|ènvÎ|ônm e|t for |ys§3m ficpsé j|fV e ll-p roven  F/W could

I p
On-chip graphic enginejjiraw bitmap OSD a r |W | fe  ihert||intp DR$jVlgOSD read data from DRAM and display on screen. 
With 2D-G and OSD. T fiejcpmpiitingi power rQipilrepnept o f|fz  P will Be Minimized.

One YUV space OSD a flfe fftc |s u p |b §  Main/pIP T||dfbxt/(fD le-caption functions.
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MT5351
DTV Backend Decoder SOC

MediaTek MT5351 is a DTV Backfnd Decoder SOC wfiich support flexible transport demux, 
HD MPEG-2 video decoder, JPEG decoder, MPEG 1,2, MP3; AC3 audio decoder, HD TV 
encoder. The MT5351 enables consigner electronics manufactures to build high quality, 
feature-rich DTV STB og other home Entertainment audio/video device.
W orld-Leading Technology: HW support worldwide major broadcast network and CA 
standards, include ATSG, DVB, OpenCable, DirectTV, MHP.
Rich Featufe:;fpr h ig h  va lu e  p rU llC t :  To enrich the feature of DTV, the MT5351 
support 1394-5C component to external DVHS. Dual display, PIP/POP and quad pictures 
provide user si whole new viewing experience. j
Credible Ajjidio/Video Quality: The MT5351 use advanced motion-adaptive de-interlace 
algorithm to achieve the best movie/video playback, The em|edd|d 4X over-sample video 
DAC could generate very fine display^uality. Also, the audiof3D surround and equalizer 
provide professional entertainment i f  : * : '

MM

POD/
D VB-a

i; CVBS. S, 
Component 
Audio DAC

DTV System Use MT5351 „

M

M T 5 3 5 1 A G  
DD DD -B  
LLLLL

s i

ræIC Top View:
DDDD: Date Code 
#: Subcontractor Code 

T.LLLL: Lot Number

1. Flexible Demuxer
2. Dual HD MPEG2 Video Decoder 

I  3 | iu a l  MPEG1.2, MP3, AC3 Audio
decode

4. Dual Display
5. PIP/POP/Quad Mode
6. IEEE1394-5C
7. POD/DVB-CI

Application:
• 1. DTV 

r 2. Set-top Box
3. DTV Recorder
4. Home Media Center 
Order Information:

„ MT5351AG -> one HD decoder 
MT5351CG -> two HD decoder 
All Package are Lead Free
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General Feature List

Host C PU  r!,;
ARM 926EJ ^  || j f
16K l-Cache and 1 6 K B |’̂ c l i i | j  0  
8K Data TCM and ,8Kinsiructipn TjCM 
JTAG ICE interfac#; f j  ||
Watch Dog;iiniers|pi | j

■ Transport Demuxer
Support 3 independent p a n s ^ r t  sfroam ¡nput§|? 
Support se ria l/ parallel f ite r f |b e  f$ | each tfa iiïport 
stream input I
Support ATSC, DVB, and MPEG2 transport 
stream inputs^ it “
Programn|abl§ sync detection.
Support DES/3-DES de-scramble 
96 PID filter and128 section filters.
Support TS recording via IEEE1394 interface

MPEG2 Decoder
■ Support dual MREGH2i:HD decoder or upftcp

decoder ;.:is-r'r ’' f  1  I 1'1“'1
* Complaint to MFjpJML, MFf@HLand MiECai-1 a: 

video standards^ ~

JPEG Decoder f  * ^  '
■ Decode Base-li§e?or p r|g re |s i|e  JPEp filef§ |l;

2D G r a p h i c s  j  ^  J  :j| I

* Support m ultip lf color rjng$es^
■ Point, horizontfj/verticailihe primitive drawing
■ Rectangle fill aSd gradient fill functions
■ Bitblt with transparent, alpha blending, alpha 

composition and stretch

■ Font rendering by color expansion 8
* Support clip masks m ji

■ YCbCr to RGB color .space transfer!

OSD Display | |  if . |
* 3 linking list 0 § j)s  vjjfth rtjOijiple color mc|cle§
* OSD scaling $ | |  arbitrary ratio from 1/2x to 2 x ^
■ Square size, fj^2fji>rji4x($| pixel] harcj^va§s  ̂ $

S u p p o r t  blip ’ , I

i 3:2/232 pall dowi®so 'urce d e te c t io n  m §

: Anbitfaryifa,fiQ;vertical/h6rizon{alcsC;aling?bf video, 
: from 1/15Xto 16X 
âijpport/'Èdge preserve; I# '  
Supportfiorizontafedge enhancement 
Suppott;Quad-Picture

■ Main Display
■ Mixing two video and three OSD and hardware 

cursor §
* Contrast/Brightness a|justm ent
■ Gam m afiiprection g jr. $
■ |  P ic tureM n-S ^ctur^P lll

_  ■ ? Pictut-e-OutePieture (POP) |
■ 480i^76i/480p/576p/720p/lb80i output

p Ajpxilia^y DispjSy- - '
|  ■§ M u|hg one|vi§eo |n i> o n |jb S D  
|  4  480i/576i output " '

■ TV Encoder -f.

| f  Support'NTSC M/N, PAL M/N/B/D/G/H/l 
| |  S Macrovision Rev 7.1.l i f

■ CGMS/WSS
■ Closed Captioning
* Six12-bit video DACs for CVBS, S-video or 

RGB/YPbPr output

■ Digital Video Interface | j |
S ■ Support SAV/EAV J
|  * suggprtfs/16 for SD /H D pgita l video input 
|  t | | .  S app |r|p /1  # 2 4  bit§ digital output for main display
S: *  Sùpporf:8 b

: ■ DRAM Control
■ Supports 6,4

ts efigital output for aux display

ery

Video Processing
Advanced M gtion^pa‘|tiv |'de -in te rfäce  on SDTV 
resolution

M f  to f<3b DDR DRAM devices 
gon|igù|a|3j£ Î2 /64  bit data bus interface

■ Suppoi+DDR266, DDR333, DDR400 JEDEC 
Ai'a?' spécification compliant SDRAM

Peripheral Bus Interface
■ Support NOR/NAND flash
■ Support CableCard host control bus

Audio
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Support Dolby Digital AC-3 decoding 
MPEG-1 layer I/ll, MP3 decoding 
Dolby prologic II
Main audio output: 5.1ch + 2ch (down mix) 
Auxiliary audio output: 2ch 
Pink noise and white noisejjpriprator 
Equalizer K|jj|
Bass management^: ¡|
3D surrounli-proces^ing .fihcludib Virtual suf|ound 
Audio and Video lipisyncironizjaiion 
Support reverberation ® *= 
S P D IF o u t | |  | |
I2S l/F

Peripherals

I ¡ft
S l f

MTK CONFIDENTIAL, NO DISCLOSURE

■ T h r e e  U A ^ T s  with TxiandfRtf  is lF O ,  W o i i f t h e m
h ard w a re  flow control ;  1 ' |

■ ¿Two ser ia l  in ter fac es ,  o n e  is m aste F io n ly f  th e  oth er  
¿ g a p  b jp i g l  to; m a s t e r  m pdq o r l s l a f 6  rfioife

® f | o f v v | s f  j  f  § | | | | |
% :: IRjblSsteif; a n d 'r e c e iv e r  • |  |  f|i , | |  §
;■ IEEE 13^4 link controller ~ _

if  :i  ll3E>;busgATA/ATAPl7!LlDMA m ode 5, 100 MB/s

ä l f e r i ^ c a r d r1/F: MS/MS-Pro, SD, CF, and MMC 
5? fCM ÖlA/POD/CI interface

1C Outline
■ 471 Pin BGA Package
■ 3.3V/1.2V dual Voltagjf

I  !•

IIS
I® »

»

m Ilf

6 1 / 1 2 7
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Electrical Characteristics

Absolute Maximum Rating

MTK CONFIDENTIAL, N 0  DISCLOSURE

Symbol Parameters
04Uc
¥

•. 3T3V supply voltage 

1.2V supply voltige 

Analog sùpply vptage, ■; 

I j DBR supply volf

-0.5 to 4.6

Iijput V o lta g e (3 . ||| |0 )

Input V  olt$ge(5 Vtolerance 10) 

Outpiit Voltage 

Storage Temperature 

Ambient Temperature

-0.5 to 3.5 

VSS-1.0 to 3.63 

VSS-1.0 to 5 5 

-0.3 to VDD3+0.3, 

-40 Jo 150 “

IOVDD

CVDD

AVDD

VIH(3.3V)

VIL(3.3V)

VOH(3.3V)

VOL(3.3V)

VIH(3/5V)

VIL(3/5V)

VOH(3/5V)

VOL(3/5V)

Tj
PD(estimate)

Pdown

3.3V: supply voltage 

1.2¥,supply voltage -■ f i ;

Analog supply voltage 

3 3V input voltage high "

3 3V input voltage low 

3 3V output voltage high 

3.3V output voltage low 

3/5V tolerance input voltage high 

3/5V tolerance input vo tage low 

3/5V tolerance output voltage high 

3/ÜV tolerance output voltag^ low 

Junction operation temperature. 

Power dissapation 

Power down mode . .> .
i  ‘É m a i  I  3? i r « ------

2.4 

2.0 j 

: 2.4:; 1 

- 4 § f k :25

1.5
2

0.4

0.8

0.4

125

V

V

V

V

V

V

V

c
c

V

V

V

V

c
w
mW
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DDR ELECTRICAL Characteristics and DC Operating Condiction
Symbol_________Parameters_____________ ^ M in  Typ_______M a x Unit
RVDD(DDR333) DDR I/O supply voltage .for DDR266 

or DDR333

RVDD(DDR400) DDR I/O supply voltage for DDR400 

DVREF DDR I/O referclice voltage 

VTT DDR I/O termination vbltage 

VIH DDR input voltage high i? 

_____ DDR input Voltage low ,

.:| .3 § J  1  2.5 2.7:1; V

VIL
«5-5

2.5 2.6 2.7- V
é.49-*RVDP 0.5XRVDD 0.51 *RVDD V 
VREF-0;04 VREF VREF+0.04 V 
M e F+0.15 RVDD+0.3 V
-0.3 VREF-0.15 V

DDR AC Operating Condiction

VIH

j l  a *  a m t t t i  a ,¡¡1

Input high voltage, DQ, DQ§ ■ DVREF+0.31 „ j

i r i ia A U JU ll

V
VIL Input low voltage, DQ, DQS jpVREF-0.31 V
Vslew Ingjgfjmirumum slew rate S 1.0 ' , V/ns
Vswing m axim um  swing V



Digital Power Amplifier R2S15102NP 
10Wx2ch(SE)/20Wx1ch(BTL) Digital Audio Power Amplifier

l.Outline
R2S15102NP is a Digital Power Amplifier IC developed for TV  
R2S15102NP can realize maximum Power 10W  x 2ch 
(VD = 24V,THD = 10%, SE) at 8 O load.
It is possible to replace from the conventional analog amplifier 
system to the digital amplifier system easily.

2.Feature
•H ig h  Output Power(THD=10%)without external Heat Sink

(note) the thermal pad is soldered the thermal pad with 
the printed-circuit board directly. 

Reccm m andesl Power Condition
SE operation mode :10Wx2ch(VD=24V) at 8 O  
BTL operation mode: 20Wx1ch(VD=18V) at 8 O  

• T h e  RENESAS original circuits realize high power efficiency, 
low noise and low distortion characteristics.

•P o p  sound Less 
•B u ilt-in  protection function

(Over Current, Over Temperature and Under Voltage)
•B u ilt-in  Mute and Stand-by function

3.Operating Condition
•  Reccm m and«:! Power supply voltage : from 11V to 25V
•  R eccm m an d o l Speaker Impedance : from 4 to 8O

4.Block Diagram

F a 1  Package

20pin QFN 
Body : 6 x 6 mm 

Lead pitch : 0.8 mm

HB1

VD1

OUT1

VS1

HB2

VD2

OUT2

VS2

DVDD

VREF
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Digital Power Amplifier R2S15102NP
^ ■

5i Pin Configuration(Table.l)

No. NAME I/O Description
1 OUT1 O Power Output pin #1
2 VD1 — Power supply pin for power output stage #2
3 STBYL I Stand-by control pin. When this is “L ” , circuit current is 

reduced.There is the pull-down resistor:50Kohm(typ.).
4 PWM1 I PWM input pin #1 ( for phase compensation)
5 IN1 I Analog input #1. The gain is depended on the external 

resistance .
6 CBIAS I/O A capacitor is connected so that it may not be influenced of 

power supply change(Ripple Filter).
7 ROSC I Control pin for PWM carrier frequency
8 GND — GND pin for analog block
9 VREF I/O Capacitor connection pin for analog block reference 

voltage source
10 PROT O Protection Timer pin. At protection mode,the output 

becomes “ L” -level.
(The timing capacitor is connected)

11 IN2 I SE operation Analog input #2(as same as IN1)
I BTL operation When this is connected to DVDD pin via 

the resister, Reversed signal of OUT1 is 
output to OUT2.

12 PWM2 I PWM input pin#2 ( for phase compensation)
13 MUTEL I Mute control pin. When this is “L ” , it becomes mute status.
14 VD2 — Power supply pin for power output stage #2
15 OUT2 O Power Output pin #2
16 VS2 — Ground pin for power output stage #2
17 HB2 I/O Capacitor connection pin for bootstrap
18 DVDD O Built-in power supply pin for internal digital block.
19 HB1 I/O Capacitor connection pin for bootstrap #1
20 VS1 — Ground pin for power output stage #1
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Digital Power Amplifier R2S15102NP 

6  Absolute Maximum Rating(Table.2)

Symbol Parameter Condition Value Unit
VD max Maximum VD Voltage VD1,VD2 pin voltage 27 V
HB max Maximum HB Voltage HB1X HB2 pin voltage 40 V

Pd Power dispassion Ta = 25°C :See Fig.3 4.2 W
0 ja Thermal Resistance See Fig.3 30 °c /w

Tj Junction temperature Maximum Temperature 150 C
Ta Operating ambient 

temperature
Temperature range -20~75 C

Tstg Storage temperature Temperature range -40~150 C

Fig .3  Therm al D e-rating(on PCB: printed-circuit board ):Size 75mm x 75mm 

Pd With Infinite Heat Sink
the ideal condition(0jc=12 °C/W)

1 0  Without External Heat Sink(l)
Double PCB copperplanes(t=0.035mm) are 
needed and each size is almost 75mm X  75mm. 

(0 p ^  3(fC /W ,4layer PCB)

6.3W

4.2W

2.5W
1.6W

1.0W

Without External Heat Sink(2)
There is no copper plane and 
no thermal treatment.
( 1layer PCB)

■> T a
25°C 75°C 150C

(NOTE)
PCB pattern design for high effective thermal conductivity

(1)The exposed die pad is directly soldered with the printed-circuit board pattern .

(2)Thermal Via

£ )

PCB i r n

(caution)
There are side expositions of 
the die pad at corners of the 
package.
(The die pad is grounded.)

Thermal Via

0
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Digital Power Amplifier R2S15102NP

Consideration about the PCB design
The Power dispassion at 10Wx2ch(SE) or 20W x1ch(BTL) is estimated 
almost 2W. It has enough margin, designing the PCB at 6  ja=30°C/W.

(1)PCB basic design (copper plane)
<the best design : 4 layer PCB> ______

PCB
GND plane 
Power plane

thermal via

<PCB size estimation > 
10Wx2ch: 75mm x 75mm

The GND&Power line total area size is also equal to the above GND&Power 
line total area size o f the 4layer PCB.

<PCB size estimation > 
10Wx2ch: (75+ a  )mm x (75+ a ) mm

(2)PCB Thermal Pad
The exposed die pad is directly soldered with the printed-circuit board pattern .

Thermal Via

6 7 / 1 2 7



Digital Power Amplifier R2S15102NP
^ ■

7. Recommended Operating condition(Table.3)
Symbol Parameter Condition MIN TYP M AX Unit

VD Supply Voltage VD1,VD2 pin voltage 11 - 25 V
VH Control voltage of high level STBYL MUTEL 2 - 5 V
VL Control voltage of low level STBYL MUTEL 0 - 0.8 V
fosc Carrier Frequency R= 33 kQ 300 400 600 kHz

(note) • STBYL: High level:normal operation Low level:Stand-by 
• MUTEL:High level:normal operation Low level:Mute
• The carrier frequency can be changed by the resistance at Pin#.7 .

& Electronic Characteristics(Table.4)
(Unless otherwise noted, Ta=25°C, VD=24V, Carrier Frequency=400kHz, f=1kHz,SE operation)

Symbol Parameter Condition MIN TYP M A
X

Unit

IVD Circuit Current No Signal TBD 28 TBD mA
MUTE TBD - TBD mA
Stand-by - - 10 uA

VDPR Detection Voltage VD under-voltage TBD 9.8 TBD V
TPR Protection

Temperature
Thermal Shut-dawn - 150 - °c

TRL Release Temperature Thermal Shut-dawn - 120 - °c
IPR Protection Current Output over-current - 6 - A

Pomax Maximum
output
power

at SE THD=10%X VD=24VX 
RL=8Q

TBD 10 - W/ch

at BTL THD=10%X VD=18VX 
RL=8Q

TBD 20 - W

THD Total Harmonic 
Distortion

£
=1oP - 0.1 TBD %

No Output Noise level A-Weighted filter - (100) TBD uVrm
s

E ff Power
Efficiency

at SE Po=10+10W TBD 93 - %
at BTL Po=20W TBD 89 - %

Mute Mute Attenuation TBD 80 - dB
PSRR Ripple Rejection 

Ratio
dVD=100mVrms,f=100
Hz

TBD 50 - dB
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Digital Power Amplifier R2S15102NP

9. Application Examples

Fig4_ SE operation mode(10Wx2ch)

(note)
“R for GND” ‘ s are 
for the evaluation only and 
not needed actually.

0.1u 1000u

■t0  VD=+11

INi  O r - N + - V W
! 0.47u

R for
GND ^
(47k)

MUTE

R for 
GND 
.(150k)

17T

Fig.5 BTL operation mode (20W)

(note) 777"
This capacitance value depends on 
the speaker peripheral circuit.

VD=+11~25V

BTL Configuration

R for 
GND 
(47k)

MUTE

R for 
GND 
.(150k)

ITT
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Digital Power Amplifier R2S15102NP

Fig.6 BTL operation mode(20W) 
with PWM direct input

I 7 , Q  X

(note)
“R for GND” ‘ s are 
for the evaluation only and 
not needed actually.

VD=+11~25V

BTL Configuration

(note)
It may be need the 
input Pre-LPF.

17T

MUTE

R for 
GND 
.(150k)

(note)
The audio mute function must be 
done by PWM signal..

Fig.7 BTL operation mode without output LPF coil
If this speaker lines is very short, the LPF coil 
is not needed. ^ o r\

R for 
GND 
(47k)

VD=+11~25V

BTL Configuration

77T

MUTE

R for 
GND 

4150k)

FB:Ferrite Beads
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WM8776

24-bit, 192kHz Stereo Codec with 5 Channel l/P Multiplexer

DESCRIPTION
The WM8776 is a high performance, stereo audio codec 
with five channel input selector. The WM8776 is ideal for 
surround sound processing applications for home hi-fi, 
DVD-RW and other audio visual equipment.

A stereo 24-bit multi-bit sigma delta ADC is used with a 
five stereo channel input mixer. Each ADC channel has 
programmable gain control with automatic level control. 
Digital audio output word lengths from 16-32 bits and 
sampling rates from 32kHz to 96kHz are supported.

A stereo 24-bit multi-bit sigma delta DAC is used with 
digital audio input word lengths from 16-32 bits and 
sampling rates from 32kHz to 192kHz. The DAC has an 
input mixer allowing an external analogue signal to be 
mixed with the DAC signal. There are also Headphone 
and line outputs, with volume controls for the 
headphones.

The WM8776 supports fully independent sample rates 
for the ADC and DAC. The audio data interface supports 
l2S, left justified, right justified and DSP formats.

The device is controlled in software via a 2 or 3 wire 
serial interface, selected by the MODE pin, which 
provides access to all features including channel 
selection, volume controls, mutes, and de-emphasis 
facilities.

The device is available in a 48-pin TQFP package.

BLOCK DIAGRAM

FEATURES
• Audio Performance

-  108dB SNR ('A' weighted @ 48kHz) DAC

-  102dB SNR (‘A' weighted @ 48kHz) ADC 

DAC Sampling Frequency: 3 2 kH z- 192kHz 

ADC Sampling Frequency: 32kH z-96kH z 

Five stereo ADC inputs with analogue gain adjust from 
+24dB to -21dB  In 0.5dB steps

Programmable Limiter or Automatic Level Control (ALC) 

Stereo DAC with independent analogue and digital 
volume controls

Stereo Headphone and Line Output 

3-Wire SPI Compatible or 2-Wire Software Serial 
Control Interface 

Master or Slave Clocking Mode 

Programmable Audio Data Interface Modes

-  I2S, Left, Right Justified or DSP

-  16/20/24/32 bit Word Lengths 

Analogue Bypass Path Feature 

Selectable AUX input to the volume controls 

2.7V to 5.5V Analogue, 2.7V to 3.6V Digital supply 
Operation

APPLICATIONS
• Surround Sound AV Processors and HI-FI systems
• DVD-RW



Product Preview WM8776

PIN CONFIGURATION

AIN2LC

AIN1RH
AINU-Q

d a c b c l k C

DACMCLK □  

DIN □  

DACLRCC  

ZFLAGR □

Z F U G L T

a d o b c l k L

ADCMCLK Q  

DOUT

< < < « <

_j k a  o»  LO O >
5 2 z  Z
< « < <

-I -1 Ü OC

47 46 45 44 43 42 41 40 39 38 37

I  36
35 

34 

33 

32 

31 !
30 ’

29 ; 
28 ! 

27 ! 

26 ' 

25 !
13 14 15 16 17 18 19 20 21 22 23 24

O Û  ü  uj uj -J H Q Û °  t  2 p
ö °  ??  Q, S.

AVDD

ADCREFP

ADCREFGND

VMIDADC

AUXL

AUXR

DACREFP

DACREFN

VMIDDAC

VOUTR

VOUTL

NC

ORDERING INFORMATION

DEVICE TEMPERATURE
RANGE PACKAGE MOISTURE 

SENSITIVITY LEVEL
PEAK SOLDERING 

TEMPERATURE
WM8776EFT/V -25 to +85°C 48-pin TQFP MSL2 240°C

WM8776EFT/RV -25 to +85°C 48-pin TQFP 
(tape and reel)

MSL2
240-C

WM8776SEFTA/ -25 to +85°C 48-pin TQFP 
(lead free)

MSL2
260°C

WM8776SEFT/RV -25 to +85°C 48-pin TQFP 
(lead free, tape and reel)

MSL2
260-C

Note:

Reel quantity = 2,200
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WM8776 Product Preview

PIN DES CRIPTION
PIN NAME TYPE DESCRIPTION

1 AIN2L Analogue Input Channel 2 left input multiplexor virtual ground

2 AIN1R Analogue Input Channel 1 right input multiplexor virtual ground

3 AIN1L Analogue Input Channel 1 left input multiplexor virtual ground

4 DACBCLK Digital input/output DAC audio interface bit clock

5 DACMCLK Digital input Master DAC clock; 256, 384, 512 or 768fs (fs = word clock frequency)

6 DIN Digital Input DAC data input

7 DACLRC Digital input/output DAC left/right word clock

8 ZFLAGR Open Drain output DAC Right Zero Flag output (external pull-up resistor required)

9 ZFLAGL Open Drain output DAC Left Zero Flag output (external pull-up resistor required)

10 ADCBCLK Digital input/output ADC audio interface bit clock

11 ADCMCLK Digital input ADC audio interface master clock

12 DOUT Digital output ADC data output

13 ADCLRC Digital input/output ADC left/right word clock

14 DGND Supply Digital negative supply

15 DVDD Supply Digital positive supply

16 MODE Digital input Control interface mode select (5V tolerant)

17 CE Digital input Serial interface Latch signal (5V tolerant)

18 Dl Digital input Serial interface data (5V tolerant)

19 CL Digital input Serial interface clock (5V tolerant)

20 HPOUTL Analogue Output Headphone left channel output

21 HPGND Supply Headphone negative supply

22 HPVDD Supply Headphone positive supply

23 HPOUTR Analogue Output Headphone right channel output

24 NC Not bonded

25 NC Not bonded

26 VOUTL Analogue output DAC channel left output

27 VOUTR Analogue output DAC channel right output

28 VMIDDAC Analogue output DAC midrail decoupling pin ; 10uF external decoupling

29 DACREFN Analogue input DAC negative reference input

30 DACREFP Analogue input DAC positive reference input

31 AUXR Analogue input DAC mixer right channel input

32 AUXL Analogue input DAC mixer left channel input

33 VMIDADC Analogue Output ADC midrail divider decoupling pin; 10uF external decoupling

34 ADCREFGND Supply ADC negative supply and substrate connection

35 ADCREFP Analogue Output ADC positive reference decoupling pin; 10uF external decoupling

36 AVDD Supply Analogue positive supply

37 AGND Supply Analogue negative supply and subVstrate connection

38 AINVGR Analogue Input Right channel multiplexor virtual ground

39 AINOPR Analogue Output Right channel multiplexor output

40 AINVGL Analogue Input Left channel multiplexor virtual ground

41 AINOPL Analogue Output Left channel multiplexor output

42 AIN5R Analogue Input Channel 5 right input multiplexor virtual ground

43 AIN5L Analogue Input Channel 5 left input multiplexor virtual ground

44 AIN4R Analogue Input Channel 4 right input multiplexor virtual ground

45 AIN4L Analogue Input Channel 4 left input multiplexor virtual ground

46 AIN3R Analogue Input Channel 3 right input multiplexor virtual ground

47 AIN3L Analogue Input Channel 3 left input multiplexor virtual ground

48 AIN2R Analogue Input Channel 2 right input multiplexor virtual ground

Note : Digital input pins have Schmitt trigger input buffers and pins 16, 17, 18 and 19 are 5V tolerant.



Product Preview WM8776

ABSOLUTE MAXIMUM RATINGS

Absolute Maximum Ratings are stress ratings only. Permanent damage to the device may be caused by continuously operating at 
or beyond these limits. Device functional operating limits and guaranteed performance specifications are given under Electrical 
Characteristics at the test conditions specified.

ESD Sensitive Device. This device is manufactured on a CMOS process. It is therefore generically susceptible 
to damage from excessive static voltages. Proper ESD precautions must be taken during handling and storage 
of this device.

Wolfson tests its package types according to IPC/JEDEC J-STD-020B for Moisture Sensitivity to determine acceptable storage 
conditions prior to surface mount assembly. These levels are:

MSL1 = unlimited floor life at <30°C / 85% Relative Humidity. Not normally stored in moisture barrier bag.
MSL2 = out of bag storage for 1 year at <30°C / 60% Relative Humidity. Supplied in moisture barrier bag.
MSL3 = out of bag storage for 168 hours at <30°C / 60% Relative Humidity. Supplied in moisture barrier bag.

CONDITION MIN MAX

Digital supply voltage -0.3V +3.63V

Analogue supply voltage -0.3V +7V

Voltage range digital inputs (Dl, CL, CE and MODE) DGND -0.3V +7V

Voltage range digital inputs (MCLK, DIN, ADCLRC, DACLRC, 
ADCBCLK and DACBCLK)

DGND -0.3V DVDD + 0.3V

Voltage range analogue inputs AGND -0.3V AVDD +0.3V

Master Clock Frequency 37MHz

Operating temperature range, Ta -25°C +85°C

Storage temperature -65°C +150°C

Notes:

1. Analogue and digital grounds must always be within 0.3V of each other.

RECOMMENDED OPERATING CONDITIONS
PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT
Digital supply range DVDD 2.7 3.6 V

Analogue supply range AVDD, HPVDD, 
DACREFP

2.7 5.5 V

Ground AGND, DGND, 
DACREFN, 

ADCREFGND

0 V

Difference DGND to AGND -0.3 0 +0.3 V

Note: digital supply DVDD must never be more than 0.3V greater than AVDD.
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WM8776 Product Preview

ELECTRICAL CHARACTERISTICS
Test Conditions
AVDD -  5V, DVDD -  3.3V, AGND -  OV, DGND -  OV, Ta -  +25°C, fs = 48kHz, MCLK = 256fs unless otherwise stated.

PARAMETER SYMBOL TEST CONDITIONS MIN TYP MAX UNIT
Digital Logic Levels (TTL Levels)
Input LOW level V,L 0.8 V
Input HIGH level V|H 2.0 V
Output LOW VoL l o t = 1 m A 0.1 x DVDD V
Output HIGH Voh l o H = 1 m A 0.9 x DVDD V
Analogue Reference Levels
Reference voltage VvMID AVDD/2 V
Potential divider resistance Rvmid 50k o
DAC Performance (Load = 10k £2, 50pF)
OdBFs Full scale output voltage 1.0 x 

AVDD/5

Vrms

SNR (Note 1,2) A-weighted, 

@ fs = 48kHz

108 dB

SNR (Note 1,2) A-weighted 

@ fs = 96kHz

108 dB

Dynamic Range (Note 2) DNR A-weighted, -60dB 
full scale input

108 dB

Total Harmonic Distortion (THD) 1kHz, OdBFs -97 -90 dB
DAC channel separation 100 dB
Power Supply Rejection Ratio PSRR 1kHz 100mVpp 50 dB

20Hz to 20kHz 
100mVpp

45 dB

Headphone Buffer
Maximum Output voltage 0.9 Vrms
Max Output Power (Note 4) Po Rl = 32 Q 25 mW

Rl = 16 Q 50 mW
SNR (Note 1,2) A-weighted 85 92 dB
Headphone analogue Volume 
Gain Step Size

0.5 1 1.5 dB

Headphone analogue Volume 
Gain Range

1kHz Input -73 +6 dB

Headphone analogue Volume 
Mute Attenuation

1kHz Input, OdB gain 100 dB

Total Harmonic Distortion 
+Noise

THD+N 1kHz, Rl = 3 2 Q @ P 0 = 
10mW rms

-80

0.01

-60

0.1

dB

%

1kHz, Rl = 3 2 0 @ P 0 = 
20mW rms

-77

0.014

-40

1 . 0

dB

%
Power Supply Rejection Ratio PSRR 20Hz to 20kHz, without 

supply decoupling
-40 dB

ADC Performance
Input Signal Level (OdB) 1.0 x 

AVDD/5

Vrms

SNR (Note 1,2) A-weighted, OdB gain 

@ fs = 48kHz

102 dB

SNR (Note 1,2) A-weighted, OdB gain 

@ fs = 96kHz 

64 x OSR

100 dB

Dynamic Range (note 2) A-weighted, -60dB 
full scale input

102 dB

Total Harmonic Distortion (THD) 1kHz, OdBFs -90 -80 DB
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Product Preview WM8776
Test Conditions
AVDD = 5V, DVDD -  3.3V, AGND -  OV, DGND -  OV, Ta = +25°C, fs = 48kHz, MCLK = 256fs unless otherwise stated.

1kHz, -3dBFs -95 -85 dB
ADC Channel Separation 1kHz Input 90 dB

Programmable Gain Step Size 0.25 0.5 0.75 dB
Programmable Gain Range 

(Analogue)

1kHz Input -21 +24 dB

Programmable Gain Range 

(Digital)

1kHz Input -103 -21.5 dB

Mute Attenuation (Note 6) 1kHz Input, OdB gain 76 dB
Power Supply Rejection Ratio PSRR 1kHz 100mVpp 50 dB

20Hz to 20kHz 
100mVpp

45 dB

Analogue input (AIN) to Analogue output (VOUT) (Load=10k Q, 50pF, gain = OdB) Bypass Mode
OdB Full scale output voltage 1.0 x 

AVDD/5

Vrms

SNR (Note 1) 90 100 dB
THD 1kHz, OdB -90 dB

1kHz,-3dB -95 dB

Power Supply Rejection Ratio PSRR 1kHz 100mVpp 50 dB

20Hz to 20kHz 
100mVpp

45 dB

Mute Attenuation 1kHz, OdB 100 dB
Supply Current
Analogue supply current AVDD = 5V 48 mA
Digital supply current DVDD = 3.3V 8 mA

Notes:

1. Ratio of output level with 1 kHz full scale input, to the output level with all zeros into the digital input, measured ‘A1 
weighted.

2. All performance measurements done with 20kHz low pass filter, and where noted an A-weight filter. Failure to use 
such a filter will result in higher THD+N and lower SNR and Dynamic Range readings than are found in the Electrical 
Characteristics. The low pass filter removes out o f band noise; although it is not audible it may affect dynamic 
specification values.

3. VMID decoupled with 10uF and 0.1uF capacitors (smaller values may result in reduced performance).

4. Harmonic distortion on the headphone output decreases with output power.

5. All performance measurement done using certain timings conditions (Please refer to section 'Digital Audio Interface’).

6. A better MUTE Attenuation can be achieved if the ADC gain is set to minimum.

TERMINOLOGY
1. Signal-to-noise ratio (dB) - SNR is a measure of the difference in level between the full scale output and the output 

with no signal applied. (No Auto-zero or Automute function is employed in achieving these results).

2. Dynamic range (dB) - DNR is a measure of the difference between the highest and lowest portions of a signal. 
Normally a THD+N measurement at 60dB below full scale. The measured signal is then corrected by adding the 60dB 
to it. (e.g. THD+N @ -60dB= -32dB, DR= 92dB).

3. THD+N (dB) - THD+N is a ratio, of the rms values, of (Noise + Distortion)/Signal.

4. Stop band attenuation (dB) - Is the degree to which the frequency spectrum is attenuated (outside audio band).

5. Channel Separation (dB) - Also known as Cross-Talk. This is a measure of the amount one channel is isolated from 
the other. Normally measured by sending a full scale signal down one channel and measuring the other.

6. Pass-Band Ripple - Any variation of the frequency response in the pass-band region.
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Liquid Crystal Display

P r o d u c t  S p e c i f i c a t i o n

SPECIFICATION
FOR

APPROVAL

(  )  P r e l i m i n a r y  S p e c i f i c a t i o n

(  •  )  F i n a l  S p e c i f i c a t i o n

Title 37.0” WXGA TFT LCD
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LC370W X1
Liquid Crystal Display

P r o d u c t  S p e c i f i c a t i o n

1. General Description

L C 3 7 0 W X 1  is  a  C o l o r  A c t i v e  M a t r i x  L i q u i d  C r y s t a l  D i s p l a y  w i t h  a n  i n t e g r a l  E x t e r n a l  E l e c t r o d e  F l u o r e s c e n t  

L a m p ( E E F L )  b a c k l i g h t  s y s t e m .  T h e  m a t r i x  e m p l o y s  a - S i  T h i n  F i l m  T r a n s i s t o r  a s  t h e  a c t i v e  e l e m e n t .  

It i s  a  t r a n s m i s s i v e  t y p e  d i s p l a y  o p e r a t i n g  in t h e  n o r m a l l y  b l a c k  m o d e .  It h a s  a  3 7 . 0 2  i n c h  d i a g o n a l l y  

m e a s u r e d  a c t i v e  d i s p l a y  a r e a  w i t h  W X G A  r e s o l u t i o n  ( 7 6 8  v e r t i c a l  b y  1 3 6 6  h o r i z o n t a l  p i x e l  a r r a y )  

E a c h  p i x e l  i s  d i v i d e d  i n t o  R e d ,  G r e e n  a n d  B l u e  s u b - p i x e l s  o r  d o t s  w h i c h  a r e  a r r a n g e d  in v e r t i c a l  s t r i p e s .  

G r a y  s c a l e  o r  t h e  l u m i n a n c e  o f  t h e  s u b - p i x e l  c o l o r  i s  d e t e r m i n e d  w i t h  a  8 - b i t  g r a y  s c a l e  s i g n a l  f o r  e a c h  d o t ,  

t h u s  p r e s e n t i n g  a  p a l e t t e  o f  m o r e  t h a n  1 6 . 7 M ( t r u e )  c o l o r s .

It h a s  b e e n  d e s i g n e d  t o  a p p l y  t h e  8 - b i t  1 p o r t  L V D S  i n t e r f a c e .

It i s  i n t e n d e d  t o  s u p p o r t  L C D  T V ,  P C T V  w h e r e  h i g h  b r i g h t n e s s ,  s u p e r  w i d e  v i e w i n g  a n g l e ,  h i g h  c o l o r  g a m u t ,  

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

General Features
A c t iv e  S c r e e n  S i z e 3 7 . 0 2  i n c h e s ( 9 4 0 . 3 m m )  d ia g o n a l

O u tl in e  D im e n s i o n 8 7 7 . 0 m m ( H )  x  5 1 6 . 8 m m ( V )  x  5 5 . 5 m m ( D )  (T y p . )

P ix e l  P itch 0 . 2 0 0 m m  x  0 . 6 0 0 m m  x  R G B

P ix e l  F o r m a t 1 3 6 6  horiz.  b y  7 6 8  vert .  p ix e ls  R G B  s t r ip e  a r r a n g e m e n t

C o l o r  D e p th 8-bit ,  1 6 . 7  M c o lo r s

L u m in a n c e ,  W h it e 5 0 0  cd/m2 ( C e n t e r  1 poin t  T y p . )

V ie w in g  A n g l e  ( C R > 1 0 ) V ie w in g  a n g l e  f r e e  ( R/L 178(Typ.), U/D 178(Typ.))

P o w e r  C o n s u m p t io n T o ta l  1 2 6 W a t t  ( T y p . )  ( L o g i c = 4 . 8 W ,  B / L = 1 2 0 W  [ILAMP=100mA] )

W e i g h t 10,500g (Typ.)

D is p la y  O p e r a t i n g  M o d e T r a n s m i s s i v e  m o d e ,  n o rm a l ly  b l a c k

S u r f a c e  T r e a t m e n t H ard  c o a t i n g ( 3 H ) ,  A n t i -g la r e  t r e a t m e n t  o f  t h e  fro n t  p o la r iz e r
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P r o d u c t  S p e c i f i c a t i o n

2. Absolu te Maximum Ratings
T h e  f o l l o w i n g s  a r e  m a x i m u m  v a l u e s  w h i c h ,  if e x c e e d e d ,  m a y  c a u s e  f a u l t y  o p e r a t i o n  o r  d a m a g e  t o  t h e  u n it .  

Table 1. A B S O L U T E  M A X IM U M  R A TIN G S

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

Unit R e m a r k
Min M a x

P o w e r  Input L C M V L C D - 0 . 3 1 4 . 0 V d c a t  2 5  ±  2  °C

V o l t a g e  B a c k l i g h t  in v e r te r V B L 2 1 . 6 2 7 . 0 V d c W h e n  o p e r a t in g

O p t io n  Input V o l t a g e VI - 0 . 3 3 . 6 V d c D C R - E n a b l e ,  S e l e c t

O N / O F F  C o n tr o l  V o l t a g e V O N / O F F - 0 . 3 0 5 . 2 5 V d c

B r i g h t n e s s  C o n tr o l  V o l t a g e V B r 0 . 0 3 . 3 V d c

O p e r a t i n g  T e m p e r a t u r e T O P 0 4 0 C

S t o r a g e  T e m p e r a t u r e T S T - 2 0 5 0 C
N o te  1

O p e r a t i n g  A m b i e n t  Humidity H O P 1 0 9 0 % R H

S t o r a g e  Humidity H S T 1 0 9 0 % R H

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

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 .  a n d  n o  c o n d e n s a t i o n  o f  w a t e r .

90%

I  +
S to ra g e

O peration

Dry Bulb Temperature [*C]
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LC370W X1
Liquid Crystal Display

3. Electrical Specifications 

3-1. Electrical Characteristics

It r e q u i r e s  t w o  p o w e r  i n p u t s .  O n e  i s  e m p l o y e d  t o  p o w e r  t h e  L C D  e l e c t r o n i c s  a n d  t o  d r i v e  t h e  T F T  a r r a y  a n d  

l iq u id  c r y s t a l .  T h e  o t h e r  i n p u t  p o w e r  f o r  t h e  E E F L / B a c k l i g h t  i s  t o  p o w e r  i n v e r t e r .

Table 2 1. E LE C TR IC A L  C H A R A C T E R IS T IC S

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

Unit N o te

Min T y p M a x

M O D U L E  :

P o w e r  Input V o l t a g e V l c d 1 1 . 4 1 2 . 0 1 2 . 6 V d c

P e r m i s s i b l e  Input R ip p le  V o l t a g e V r p - - 2 0 0 mVP-P

_ 4 0 0 5 0 0 m A 1
P o w e r  Input C u r r e n t Il c d

- 5 3 5 7 8 5 m A 2

O p t io n  High t h r e s h o ld vih 2 . 3 - 3 . 3 V d c

Input V o l t a g e  L o w  t h r e s h o ld VIL 0 - 0 . 7 V d c

P o w e r  C o n s u m p t io n P l c d - 4 . 8 6 . 0 W a t t 1

R u s h  c u r r e n t Irush - - 3 . 5 A 3

N o t e  :

1 .  T h e  s p e c i f i e d  c u r r e n t  a n d  p o w e r  c o n s u m p t i o n  a r e  u n d e r  t h e  V LCD= 1 2 . 0 V ,  2 5  ±  2 ° C ,  fV= 6 0 H z  c o n d i t i o n  

w h e r e a s  m o s a i c  p a t t e r n ( 8  x  6 )  i s  d i s p l a y e d  a n d  fV i s  t h e  f r a m e  f r e q u e n c y .

2 .  T h e  c u r r e n t  i s  s p e c i f i e d  a t  t h e  m a x i m u m  c u r r e n t  p a t t e r n .

3 .  T h e  d u r a t i o n  o f  r u s h  c u r r e n t  i s  a b o u t  2 m s  a n d  r i s i n g  t i m e  o f  p o w e r  I n p u t  i s  1 m s ( m i n . ) .

W h i t e  : 2 5 5 G r a y  

B l a c k  : 0 G r a y

M o s a i c  P a t t e r n ( 8  x  6 )
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LC370W X1
Liquid Crystal Display

Table 2 2. E LE C TR IC A L  C H A R A C T E R IS T IC S

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

I n v e r t e r  :

P o w e r  I n p u t  V o l t a g e V b l 2 2 . 4 2 4 . 0 2 6 . 2 V d c

1P o w e r  I n p u t  V o l t a g e  R i p p l e - - 2 0 0 m V p -p

U n l o a d i n g  I n p u t  V o l t a g e 2 8 . 0 V d c

P o w e r  I n p u t  

C u r r e n t

O p e r a t i n g Ibl - 5 . 0 5 . 5 A 1

T u r n  o n Ibl - 5 . 5 6 . 0 A 1, 2

P o w e r  C o n s u m p t i o n P b l - 1 2 0 1 3 2 W 1

I n p u t  V o l t a g e  f o r  

C o n t r o l  S y s t e m  

S i g n a l s

B r i g h t n e s s  A d j u s t V b r 0 3 . 3 V d c 3

O n / O f f
O n V  on 2 . 5 0 5 . 0 0 5 . 2 5 V d c

O f f V  off - 0 . 3 0 . 0 0 . 5 V d c

L a m p  :

L i f e  T i m e 5 0 , 0 0 0 - Hrs 4

N o t e  :

1 .  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  a r e  d e t e r m i n e d  a f t e r  t h e  u n i t  h a s  b e e n  ‘O N ’ a n d  s t a b l e  f o r  a p p r o x i m a t e l y  1 2 0 M i n  

a t  2 5 ± 2 ° C  a n d  V b r  =  3 . 3 V .

T h e  s p e c i f i e d  c u r r e n t  a n d  p o w e r  c o n s u m p t i o n  a r e  u n d e r  t h e  t y p i c a l  s u p p l y  I n p u t  v o l t a g e ,  2 4 . 0 V .

It i s  t o t a l  p o w e r  c o n s u m p t i o n .

L P L  r e c o m m e n d  I n p u t  V o l t a g e  i s  2 4 . 0 V  ±  5 % .

( P h i l i p s  s y s t e m  s h o u l d  k e e p  t h e  i n p u t  v o l t a g e  a s  2 5 . 5 V  ±  2 % )

2 .  It i s  n o t  i n r u s h  c u r r e n t ,  it i s  t h e  c u r r e n t  a t  t u r n  o n  t i m e .

3 .  B r i g h t n e s s  C o n t r o l .

T h i s  V B R  V o l t a g e  c o n t r o l  b r i g h t n e s s .

V b r  V o l t a g e F u n c t i o n

3 . 3 V M a x i m u m  B r i g h t n e s s  ( 1 0 0 % )

0 V M i n i m u m  B r i g h t n e s s . ( 2 0 ~ 3 0 % )

4 .  T h e  l ife  t i m e  i s  d e t e r m i n e d  a s  t h e  t i m e  a t  w h i c h  l u m i n a n c e  o f  t h e  l a m p  is  5 0 %  c o m p a r e d  t o  t h a t  o f  init ia l  

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

S p e c i f i e d  v a l u e  i s  w h e n  l a m p  is  a l i g n e d  h o r i z o n t a l l y .
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3-2. Interface Connections
T h i s  L C D  e m p l o y s  t w o  k i n d s  o f  i n t e r f a c e  c o n n e c t i o n ,  a  3 0 - p i n  c o n n e c t o r  i s  u s e d  f o r  t h e  m o d u l e  e l e c t r o n i c s  

a n d  t w o  1 2 - p i n  C o n n e c t o r s  a r e  u s e d  f o r  t h e  i n t e g r a l  b a c k l i g h t  s y s t e m .

3-2-1. LC D  M odule

-  L C D  C o n n e c t o r ( C N I )  : F I - X 3 0 S S L - H F  ( M a n u f a c t u r e d  b y  J A E )  o r  E q u i v a l e n t

-  M a t i n g  C o n n e c t o r  : F I - X 3 0 C 2 L  ( M a n u f a c t u r e d  b y  J A E )  o r  E q u i v a l e n t

Table 3. MODULE CONNECTOR(CN1) PIN CONFIGURATION___________________________________ ________________

LC370W X1
Liquid Crystal Display

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 VLCD P ow er Supply + 1 2 .0 V

2 VLCD P ow er Supply + 1 2 .0 V

3 VLCD P ow er Supply + 1 2 .0 V

4 VLCD P ow er Supply + 1 2 .0 V

5 GND Ground

6 GND Ground

7 GND Ground

8 GND Ground

9 S e le c t S e le c t  LVDS Data format 1

10 DCR E n able D ynamic  C R E n ab le  ( ‘L’ = Disable  , ‘H’ = E n ab le  ) 2

11 GND Ground

12 RA- LVDS R e ce iv e r  Signal(-)

13 RA+ LVDS R e ce iv e r  Signal(+)

1 4 GND Ground

15 RB- LVDS R e ce iv e r  Signal(-)

16 RB+ LVDS R e ce iv e r  Signal(+)

17 GND Ground

18 RC- LVDS R e c e iv e r  Signal(-)

19 RC+ LVDS R e ce iv e r  Signal(+)

2 0 GND Ground

21 RCLK- LVDS R e ce iv e r  Clock Signal(-)

2 2 RCLK+ LVDS R e ce iv e r  Clock Signal(+)

2 3 GND Ground

2 4 RD- LVDS R e c e iv e r  Signal(-)

2 5 RD+ LVDS R e ce iv e r  Signal(+)

2 6 GND Ground

2 7 VBR_OUT VBR output form LCD m odule

2 8 VBR_EXT External VBR input from S y s te m  to  LCD m odule

2 9 GND Ground

3 0 GND Ground 3

N o t e :  1 .  If t h e  p in  n o .  9  i s  G r o u n d ,  I n t e r f a c e  f o r m a t  i s  “L G ”, a n d  if t h e  p in  n o .  9  i s  V c c ( 3 . 3 V ) ,  I n t e r f a c e  f o r m a t  
is  “D I S M ”. S e e  p a g e  9  a n d  1 0 .

2 .  T h i s  p in  i s  pull  d o w n  t o  t h e  g r o u n d  w i t h  3 k o h m  r e s i s t o r  in L C M .
If y o u  w a n t  t o  e n a b l e  D C R ,  c o n t a c t  t h i s  p in  t o  V C C ( 3 . 3 V )  w i t h  0 o h m  r e s i s t e r .
F o r  m o r e  i n f o r m a t i o n ,  s e e  F I G  5  in t h e  a p p e n d i x  1 .

'  3 .  T h e  p in  n o .  3 0  i s  n e c e s s a r y  f o r  L C D  t e s t .
W h e n  L V D S  s i g n a l s  a r e  a b n o r m a l  o p e r a t i o n  m o r e  t h a n  3 - V s y n c  t i m e s  a n d  p o w e r  1 2 V  is  s u p p l i e d ,  

‘O p e n ’ o r  ‘V c c ’ : L C D  o p e r a t e  i t s e l f  s o m e  t e s t  p a t t e r n s . ( A G P  -  A u t o  G e n e r a t i o n  P a t t e r n )
‘G r o u n d ’ : L C D  o p e r a t e  i t s e l f  a  b l a c k  p a t t e r n .  ( N S B  -  N o  S i g n a l  B l a c k )
L P L  r e c o m m e n d  ‘G r o u n d ’ f o r  N S B .

4 .  All  G N D  ( g r o u n d )  p i n s  s h o u l d  b e  c o n n e c t e d  t o g e t h e r ,  w h i c h  s h o u l d  b e  a l s o  c o n n e c t e d  t o  t h e  L C D  
m o d u l e ’s  m e t a l  f r a m e .

5 .  All  V l c d  ( p o w e r  in p u t )  p i n s  s h o u l d  b e  c o n n e c t e d  t o g e t h e r .
6 .  I n p u t  L e v e l s  o f  L V D S  s i g n a l s  a r e  b a s e d  o n  t h e  I E A  6 6 4  S t a n d a r d .

8 2 / 1 2 7



LC370W X1
Liquid Crystal Display

P r o d u c t  S p e c i f i c a t i o n

Table 4. R E Q U IR E D  S IG N A L  A S S IG N M E N T  FO R  LVD S T R A N S M IT T E R  ( P in 9=“ L” o r “O p e n ” )

H ost S ystem D S90C 385
24 B it or Compatible

R E D 0 51

R E D 1 5 2 T x O U T 0 -

R E D 2 5 4 T x O U T 0 +

R E D 3 5 5

R E D 4 5 6

R E D 5 3 T x O U T 1 -

R E D 6 5 0 T x O U T 1  +

R E D 7 2

G R E E N 0

G R E E N 1

4

6 T x O U T 2 -

G R E E N 2 7 T x O U T 2 +

G R E E N 3 11

G R E E N 4 1 2

G R E E N 5 1 4 T x C L K O U T -

G R E E N 6 8 T x C L K O U T +

G R E E N 7 1 0

B L U E 0 1 5

B L U E 1 1 9 T x O U T 3 -

B L U E 2 2 0 T x O U T 3 +

B L U E 3 2 2

B L U E 4 2 3

B L U E 5 2 4

B L U E 6 1 6

B L U E 7 1 8

H s y n c 2 7

V s y n c 2 8

D a t a  E n a b l e 3 0

C L O C K 31

4 8

4 7

4 6

4 5

4 2

41

4 0

3 9

3 8

3 7

F I-X 30S S L-H F

O  Q  z  z a  a

1 2

1 3

1 5

1 6

1 8

1 9

21

2 2

2 4

2 5

9

3 0

1 0 0 Q

1 0 0  Q

1 0 0 Q

1 0 0  Q

1 0 0  Q

- w v -

- w v -

Tim ing
C o n tro lle r

R x I N 0 -

R x I N 0 +

R x I N 1 -  

R xIN 1  +

R x I N 2 -

R x I N 2 +

R x C L K I N -

R x C L K I N +

R x I N 3 -

R x I N 3 +

LG / D IS M  

L C D  T e s t

LC D  M odule

N o t e :  1 .  T h e  L C D  M o d u l e  u s e s  a  1 0 0  O h m [ £ ]  r e s i s t o r  b e t w e e n  p o s i t i v e  a n d  n e g a t i v e  l i n e s  o f  e a c h  r e c e i v e r  

in p u t .

2 .  R e f e r  t o  L V D S  T r a n s m i t t e r  D a t a  S h e e t  f o r  d e t a i l  d e s c r i p t i o n s .  ( D S 9 0 C 3 8 5  o r  C o m p a t i b l e )

3 .  ‘7 ’ m e a n s  M S B  a n d  ‘0 ’ m e a n s  L S B  a t  R , G , B  p i x e l  d a t a .
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LC370W X1
Liquid Crystal Display

P r o d u c t  S p e c i f i c a t i o n

Table 5. R E Q U IR E D  S IG N A L  A S S IG N M E N T  FO R  LVD S T R A N S M IT T E R  ( P in 9=“ H ” )

H ost S ystem  

24 B it

R E D 0  

R E D 1  

R E D 2  

R E D 3  

R E D 4  

R E D 5  

R E D 6  

R E D 7  

G R E E N 0  

G R E E N 1  

G R E E N 2  

G R E E N 3  

G R E E N 4  

G R E E N 5  

G R E E N 6  

G R E E N 7  

B L U E 0  

B L U E 1  

B L U E 2  

B L U E 3  

B L U E 4  

B L U E 5  

B L U E 6  

B L U E 7  

H s y n c  

V s y n c  

D a t a  E n a b l e  

C L O C K

D S90C 385
or Compatible

5 0

2 T x O U T 0 -

51 T x O U T 0 +

5 2

5 4

T x O U T 1 -5 5

5 6 T x O U T 1  +

3

8

T x O U T 2 -

T x O U T 2 +

1 0

4

6

7

11 T x C L K O U T -

1 2 T x C L K O U T +

1 4
1 6

1 8 T x O U T 3 -

1 5 T x O U T 3 +

1 9

2 0

2 2

2 3

2 4

2 7

2 8

3 0

31

4 8

4 7

4 6

4 5

4 2

41

4 0

3 9

3 8

3 7

F I-X 30S S L-H F

1 2

1 3

1 5

1 6

1 8

1 9

21

2 2

2 4

2 5

9

3 0

1 0 0  Q

1 0 0  Q

1 0 0  Q

1 0 0  Q

1 0 0  Q

- w v -

- w v -

Tim ing
C o n tro lle r

R x I N 0 -

R x I N 0 +

R x I N 1 -  

R xIN 1  +

R x I N 2 -

R x I N 2 +

R x C L K I N -

R x C L K I N +

R x I N 3 -

R x I N 3 +

L G /  DISM
L C D  T e s t

LC D  M odule

N o t e :  1 .  T h e  L C D  M o d u l e  u s e s  a  1 0 0  O h m [ £ ]  r e s i s t o r  b e t w e e n  p o s i t i v e  a n d  n e g a t i v e  l i n e s  o f  e a c h  r e c e i v e r  

in p u t .

2 .  R e f e r  t o  L V D S  T r a n s m i t t e r  D a t a  S h e e t  f o r  d e t a i l  d e s c r i p t i o n s .  ( D S 9 0 C 3 8 5  o r  C o m p a t i b l e )

3 .  ‘7 ’ m e a n s  M S B  a n d  ‘0 ’ m e a n s  L S B  a t  R , G , B  p i x e l  d a t a .
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LC370W X1
Liquid Crystal Display

P r o d u c t  S p e c i f i c a t i o n

3-2-2. B ack ligh t Inverter

I n p u t  C o n n e c t o r

- I n v e r t e r  C o n n e c t o r  : S 1 2 B - P H - S M 3 ( 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  

- M a t i n g  C o n n e c t o r  : P H R - 1 2  o r  E q u i v a l e n t  

S t a t u s  C o n n e c t o r

- I n v e r t e r  C o n n e c t o r  : 2 0 0 2 2 W R - 0 2 A 0 0 ( m a n u f a c t u r e d  b y  Y e o n  H o  c o . ,  K o r e a )  o r  E q u i v a l e n t  

- M a t i n g  C o n n e c t o r  : 2 0 0 2 2 H R - 0 2 S 0 0 ( m a n u f a c t u r e d  b y  Y e o n  H o  c o . ,  K o r e a )  o r  E q u i v a l e n t

Table 6. IN V E R T E R  C O N N E C T O R  PIN C O N FIG U LA T IO N

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

1 V b l P o w e r  S u p p l y  + 2 4 . 0 V V bl V bl

2 V b l P o w e r  S u p p l y  + 2 4 . 0 V V bl V bl

3 V b l P o w e r  S u p p l y  + 2 4 . 0 V V bl V bl

4 V b l P o w e r  S u p p l y  + 2 4 . 0 V V bl V bl

5 V b l P o w e r  S u p p l y  + 2 4 . 0 V V bl V bl

6 G N D P O W E R  G N D G N D G N D

1

7 G N D P O W E R  G N D G N D G N D

8 G N D P O W E R  G N D G N D G N D

9 G N D P O W E R  G N D G N D G N D

1 0 G N D P O W E R  G N D G N D G N D

11 V b r 0 V  ~  3 . 3 V V b r D o n 't  c a r e 2

1 2 On/Off 0 V  ~  5 . 0 V On/Off D o n ' t  c a r e
3

O p t i o n  P i n ( L a m p  O p e n  S t a t u s  D e t e c t i o n )

1 G N D P O W E R  G N D G N D

2 S t a t u s
U p p e r  3 . 0 V ( N o r m a l ) ,  

U n d e r  0 . 5 V ( A b n o r m a l )
S t a t u s

C o m p o n e n t  s i d e  _  ,
Status connector

▼

Input connector

PCB O ©  U I Q  ©  ©  o o o o o I Topp

N o t e  : 1 .  G N D  s h o u l d  b e  c o n n e c t e d  t o  t h e  L C D  m o d u l e ’s  m e t a l  f r a m e .
B ottom

2 .  M i n i m u m  B r i g h t n e s s  : V b r  = 0 . 0 V  

M a x i m u m  B r i g h t n e s s  : V b r  = 3 . 3 V

3 .  V o n  : 2 . 5  ~  5 . 0 V  

V o f f  : - 0 . 3  ~  0 . 5 V
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P r o d u c t  S p e c i f i c a t i o n

LC370W X1
Liquid Crystal Display

3-3. Signal Tim ing Specifications

T h i s  i s  t h e  s i g n a l  t i m i n g  r e q u i r e d  a t  t h e  i n p u t  o f  L V D S  T r a n s m i t t e r .  All  o f  t h e  i n t e r f a c e  s i g n a l  t i m i n g  s h o u l d  b e  

s a t i s f i e d  w i t h  t h e  f o l l o w i n g  s p e c i f i c a t i o n s  f o r  it’s  p r o p e r  o p e r a t i o n .

Table  7. T IM IN G  TA B L E  (D E  only  M ode)

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

C l o c k F r e q u e n c y
fCLK 6 8 7 2 . 3 8 0 M H z

H s y n c

F r e q u e n c y fH 4 5 4 7 . 4 5 0 K H Z

D i s p l a y  V a l i d
t HV 1 3 6 6 1 3 6 6 1 3 6 6 C l k s

B l a n k t HT-t HV 1 4 0 1 6 2 4 1 0 C l k s

T o t a l tHT 1 4 7 2 1 5 2 8 1 7 7 6 C l k s

V s y n c

F r e q u e n c y fv 4 7 6 0 6 3 H Z
P A L  : 

4 7 ~ 5 3 H z ,  

N T S C  : 

5 7 ~ 6 3 H z

D i s p l a y  V a l i d tv v 7 6 8 7 6 8 7 6 8 L i n e s

B l a n k tVT- t VV 8 2 2 2 9 5 L i n e s

T o t a l tvT 7 7 6 7 9 0 1 0 6 3 L i n e s

N o t e s :

1 .  T h e  p e r f o r m a n c e  o f  t h e  e l e c t r o - 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  m a y  b e  i n f l u e n c e d  b y  

v a r i a n c e  o f  t h e  v e r t i c a l  r e f r e s h  r a t e s .

2 .  A b o v e  t i m i n g  t a b l e  i s  o n l y  v a l i d  f o r  D E  M o d e .
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LC370W X1
Liquid Crystal Display

P r o d u c t  S p e c i f i c a t i o n

3-4. Signal Tim ing W aveforms

H sync, V sync, DE, D ata

D E (D ata  Enab le)

8 7 / 1 2 7



P r o d u c t  S p e c i f i c a t i o n

3-5. Color Data Reference

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 , 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  a  r e f e r e n c e  f o r  c o l o r  v e r s u s  d a t a  

in p u t .

Table 8. C O L O R  D A TA  R E F E R E N C E

LC370W X1
Liquid Crystal Display

Input C o lo r  D a t a

C o lo r
M S B

R E D

L S B M S B

G R E E N

L S B M S B

B L U E

L S B

R 7 R 6 R 5 R 4 R 3 R 2 R1 R0 G 7 G 6 G 5 G 4 G 3 G 2  G1 G 0 B 7 B 6 B 5 B 4 B 3 B 2 B1 B 0

Black 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

Red (255) 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 reen  (25 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 a s i c Blue (25 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

C o lo r Oyan 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

Magenta 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1

Yellow 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0

White 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1

RED  (000) Dark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RED  (001) 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

RED  (254) 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

RED  (255) 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  (000) Dark 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  (001) 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

G R E E N  (254) 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  (255) 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0

BLUE (000) Dark 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

BLUE (001) 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

BLUE (254) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0

BLUE (255) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1
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LC370W X1
Liquid Crystal Display

P r o d u c t  S p e c i f i c a t i o n

3-6. Power Sequence

P o w e r  S u p p l y  F o r  L C D  

V,'LCD

I n t e r f a c e  S i g n a l  ( T x )

O p t i o n  S i g n a l  

( D I S M ,  D C R _ E n a b l e )

P o w e r  f o r  L a m p  

Table  9. P O W E R  S E Q U E N C E

P a r a m e t e r
V a l u e

Unit
Min T y p M a x

T1 1 . 0 - 2 0 m s

T 2 5 . 0 - 5 0 m s

T 3 2 0 0 - - m s

T 4 2 0 0 - - m s

T 5 0 . 5 - 5 0 m s

T 6 - - 3 0 0 m s

T 7 2 . 0 - - s

T 8 0  < T 8  < T 2 m s

T 9 0  < T 9  < T 5 m s

N o t e  : 1 .  P l e a s e  a v o i d  f l o a t i n g  s t a t e  o f  i n t e r f a c e  s i g n a l  a t  in v a l id  p e r i o d .

2 .  W h e n  t h e  i n t e r f a c e  s i g n a l  i s  i n v a l id ,  b e  s u r e  t o  pull  d o w n  t h e  p o w e r  s u p p l y  V LCD t o  0 V .

3 .  T h e  c a s e  w h e n  t h e  T 2 / T 5  e x c e e d  m a x i m u m  s p e c i f i c a t i o n ,  it o p e r a t e s  p r o t e c t i o n  

p a t t e r n ( B l a c k  p a t t e r n )  till v a l i d  s i g n a l  i n p u t t e d .  T h e r e  i s  n o  r e l i a b i l i t y  p r o b l e m .

4 .  T h e  T 3 / T 4  i s  r e c o m m e n d e d  v a l u e ,  t h e  c a s e  w h e n  f a i l e d  t o  m e e t  a  m i n i m u m  s p e c i f i c a t i o n ,  

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

5 .  If t h e  o n  t i m e  o f  o p t i o n  s i g n a l ( D I S M  o r  A I _ E n a b l e )  p r e c e d e s  t h e  o n  t i m e  o f  P o w e r ( V LCD) ,  

c h e c k  t h e  L C D  l o g i c  P o w e r ( V c c )  i s  u n d e r  0 . 8 V ,  o t h e r w i s e  it will  b e  h a p p e n e d  a b n o r m a l  d i s p l a y .
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LC370W X1
Liquid Crystal Display

P r o d u c t  S p e c i f i c a t i o n

3-6-2. P ow er S equ en ce  fo r Inverter

3-6-3. D eep cond ition  fo r  Inverter

V

BLV

BL

0  V

Table 10. P O W E R  S E Q U E N C E  FO R  IN V E R TE R

P a r a m e t e r
V a l u e

Unit R e m a r k
Min T y p M a x

T B 1 2 0 - - m s A ft e r  In v e r te r 's  c o n n e c t e d

T B 2 5 0 0 - - m s

T B 3 0 - - m s

T B 4 - - 1 0 m s V 00 l~ Ê 5* X o 8

N o t e  : T b 1 d e s c r i b e s  r i s i n g  t i m e  o f  0 V  t o  2 4 V  a n d  i s  n o t  a p p l i e d  a t  r e s t a r t i n g  t i m e .  

W h e n  t h e  2 4 V  P o w e r  i s  r e s t a r t ,  t h e  i n v e r t e r  e n a b l e  s i g n a l  m u s t  b e  r e s t a r t e d .
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LC370W X1
Liquid Crystal Display

P r o d u c t  S p e c i f i c a t i o n

4. Optical Specification

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  d e t e r m i n e d  a f t e r  t h e  u n i t  h a s  b e e n  ‘O N ’ f o r  3 0 m i n  in a  d a r k  e n v i r o n m e n t  a t  2 5 ± 2 ° C . 

T h e  v a l u e s  s p e c i f i e d  a r e  a t  a n  a p p r o x i m a t e  d i s t a n c e  5 0 c m  f r o m  t h e  L C D  s u r f a c e  a t  a  v i e w i n g  a n g l e  o f  ®  a n d  

0  e q u a l  t o  0  °.

It i s  p r e s e n t e d  a d d i t i o n a l  i n f o r m a t i o n  c o n c e r n i n g  t h e  m e a s u r e m e n t  e q u i p m e n t  a n d  m e t h o d  in F I G .  1 .

O ptica l S tage(x ,y )
LC D  M odule P ritchard  880 or 

eq u iva len t

5 0 c m

FIG . 1 O ptica l C harac teris tic  M easu rem en t E qu ipm ent and  M ethod

Table  11. O P T IC A L  C H A R A C T E R IS T IC S T a =  2 5 ± 2 ° C ,  V LCD= 1 2 . 0 V ,  f v = 6 0 H z ,  D c l k = 7 2 M H z ,  V b r  = 3 . 3 V

D y n a m i c  C R  : D is a b l e d

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

Unit N o te
Min T y p M a x

C o n t r a s t  R a t io
C R 6 0 0 8 0 0

1
C R d (W ith  AI) 1 2 0 0 1 6 0 0

S u r f a c e  L u m in a n c e ,  w h ite LWH 4 0 0 5 0 0 cd/m2 2

L u m i n a n c e  V a r ia t io n 8  WHITE 5 P 1 . 3 3

R e s p o n s e  T i m e  G r a y  to  G r a y - 9 1 6 m s 4

R E D R x 0 . 6 4 0

R y 0 . 3 4 1

G R E E N G x 0 . 2 8 7

C o lo r G y T y p 0 . 6 1 0 T y p
C o o r d i n a t e s
[ C I E 1 9 3 1 ]  B L U E B x - 0 . 0 3 0 . 1 4 6 + 0 . 0 3

B y 0 . 0 6 9

W H I T E W x 0 . 2 8 5

W y 0 . 2 9 3

V ie w in g  A n g l e  ( C R > 1 0 )

x  a x is ,  r ig h t (^ = 0 °) 0 r 8 5 8 9 -

x  a x is ,  left ( ^ = 1 8 0 ° ) 0l 8 5 8 9 -
d e g r e e 5

y  a x is ,  up ( ^ = 9 0  ) 0 u 8 5 8 9 -

y  a x i s ,  d o w n  ( ^ = 2 7 0 ° ) 0d 8 5 8 9 -

G r a y  S c a l e 6
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P r o d u c t  S p e c i f i c a t i o n

LC370W X1
Liquid Crystal Display

N o t e s  1 .  C o n t r a s t  R a t i o ( C R )  i s  d e f i n e d  m a t h e m a t i c a l l y  a s  :

S u r f a c e  L u m i n a n c e  w i t h  a l l  w h i t e  p i x e l s
C o n t r a s t  R a t i o  =  ------------------------------------------------------------------------------------

S u r f a c e  L u m i n a n c e  w i t h  a l l  b l a c k  p i x e l s  
It i s  m e a s u r e d  a t  t h e  c e n t e r  p o i n t ( 1 ) .

C R d  i s  m e a s u r e d  w h e n  D y n a m i c  C R  i s  e n a b l e d .

2 .  S u r f a c e  l u m i n a n c e  i s  l u m i n a n c e  v a l u e  a t  t h e  c e n t e r  p o i n t  a c r o s s  t h e  L C D  s u r f a c e  5 0 c m  f r o m  t h e  
s u r f a c e  w i t h  a l l  p i x e l s  d i s p l a y i n g  w h i t e .
F o r  m o r e  i n f o r m a t i o n ,  s e e  F I G  2 .

3 .  T h e  v a r i a t i o n  in s u r f a c e  l u m i n a n c e  , 8 W H I T E  is  d e f i n e d  a s  :

8  W H | T E ( 5 P )  =  M a x i m u m ( L 0 n1 , L 0 n2 , ......... , L on5)  1 M i n i m u m ( L 0n1 ,L 0 n2 , .......  , L on5)
W h e r e  L on1 t o  L on5 a r e  t h e  l u m i n a n c e  w i t h  a l l  p i x e l s  d i s p l a y i n g  w h i t e  a t  5  l o c a t i o n s  .
F o r  m o r e  i n f o r m a t i o n ,  s e e  F I G  2 .

4 .  R e s p o n s e  t i m e  i s  t h e  t i m e  r e q u i r e d  f o r  t h e  d i s p l a y  t o  t r a n s i t i o n  f r o m  G ( N )  t o  G ( M )  ( R i s e  T i m e ,  T r R) 

a n d  f r o m  G ( M )  t o  G ( N )  ( D e c a y  T i m e ,  T r D) .  F o r  a d d i t i o n a l  i n f o r m a t i o n  s e e  t h e  F I G .  3 .  ( N < M )

5 .  V i e w i n g  a n g l e  i s  t h e  a n g l e  a t  w h i c h  t h e  c o n t r a s t  r a t i o  i s  g r e a t e r  t h a n  1 0 .  T h e  a n g l e s  a r e  
d e t e r m i n e d  f o r  t h e  h o r i z o n t a l  o r  x  a x i s  a n d  t h e  v e r t i c a l  o r  y  a x i s  w i t h  r e s p e c t  t o  t h e  z  a x i s  w h i c h  
i s  n o r m a l  t o  t h e  L C D  s u r f a c e .  F o r  m o r e  i n f o r m a t i o n ,  s e e  F I G  4 .

6 .  G r a y  s c a l e  s p e c i f i c a t i o n
G a m m a  V a l u e  i s  a p p r o x i m a t e l y  2 . 2 .
F o r  m o r e  i n f o r m a t i o n ,  s e e  T a b l e  1 2 .

7 .  B l a c k  L e v e l  a n d  B l a c k  U n i f o r m i t y  :

T h i s  i s  o n l y  f o r  t h e  r e f e r e n c e .  P l e a s e  r e f e r  t o  a t t a c h e d  A p p e n d i x  A  f o r  t h e  d e t a i l s .

T a b l e  1 2 .  G R A Y  S C A L E  S P E C I F I C A T I O N

G r a y  L e v e l L u m i n a n c e  [% ]  ( T y p )  W i th o u t  D C R L u m i n a n c e  [% ]  ( T y p )  W ith  D C R

L 0 0 . 1 2 0 . 0 6

L 1 5 0 . 3 2 0 . 2 8

L31 1 . 1 0 0 . 9 6

L 4 7 2 . 6 0 2 . 1 0

L 6 3 4 . 9 0 4 . 1 0

L 7 9 8 . 1 0 6 . 9 0

L 9 5 1 2 .1 1 0 . 3

L 1 1 1 1 6 . 7 1 4 . 2

L 1 2 7 2 1 . 6 1 9 . 5

L 1 4 3 2 8 . 0 2 5 . 5

L 1 5 9 3 5 . 4 3 3 . 0

L 1 7 5 4 3 . 9 4 1 . 9

L 1 9 1 5 3 . 3 5 1 . 3

L 2 0 7 6 4 . 1 6 2 . 8

L 2 2 3 7 5 . 8 7 4 . 5

L 2 3 9 8 8 . 0 8 7 . 2

L 2 5 5 1 0 0 1 0 0
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P r o d u c t  S p e c i f i c a t i o n

M e a s u r i n g  p o i n t  f o r  s u r f a c e  l u m i n a n c e  &  m e a s u r i n g  p o i n t  f o r  l u m i n a n c e  v a r i a t i o n

A : H / 4 mm 
B : V / 4 mm 
H : 819.6  mm  
V  : 460.8  mm  
@ H,V : Active Area

FIG . 2 M easure Point fo r Lum inance

R espon se tim e  is defined  as th e  fo llo w in g  figu re  and shall be m easured  by sw itch in g  the  input s ignal 
fo r  “G ra y (N )” and  “G ra y (M )” .

%

FIG . 3 R esponse Tim e
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P r o d u c t  S p e c i f i c a t i o n

LC370W X1
Liquid Crystal Display

D i m e n s i o n  o f  v i e w i n g  a n g l e  r a n g e

Normal

FIG . 4 V iew in g  angle
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P r o d u c t  S p e c i f i c a t i o n

5. Mechanical Characteristics

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

d e t a i l e d  m e c h a n i c a l  d r a w i n g  o f  t h e  L C D  m o d u l e .

Table 13. M E C H A N IC A L  C H A R A C T E R IS T IC S

LC370W X1
Liquid Crystal Display

H orizon ta l 8 7 7 . 0  m m

O u tl in e  D im e n s i o n V e r t ic a l 5 1 6 . 8  m m

D e p th 5 5 . 5  m m

H orizon ta l 8 2 8 . 6 m m
B e z e l  A r e a

V e r t ic a l 4 6 9 . 8 m m

H orizon ta l 8 1 9 . 6 m m
A c t iv e  D is p la y  A r e a

V e r t ic a l 4 6 0 . 8 m m

W e i g h t 1 0 , 5 0 0  ( T y p . ) / 1 1 , 0 0 0 ( M a x )

S u r f a c e  T r e a t m e n t
H ard c o a t i n g ( 3 H )
A n t i -g la r e  t r e a t m e n t  o f  t h e  fro n t  p o la r iz e r

N o t e  : P l e a s e  r e f e r  t o  a  m e c h a n i c  d r a w i n g  in t e r m s  o f  t o l e r a n c e  a t  t h e  n e x t  p a g e .
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P r o d u c t  S p e c i f i c a t i o n

< F R O N T  V I E W >

SECTION A -A  
SCALE 1 ( 2
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P r o d u c t  S p e c i f i c a t i o n

LC370W X1
Liquid Crystal Display

< R E A R  V I E W >

NOTES

1. U n s p e c i f i e d  t o l e r a n c e s  a r e  t o  be  + 0 . 5 m m .
2 .  T h is  d r a w i n g  is o n l y  p r e l i m i n a r y  d a t a  a n d  c a n  be  c h a n g e d  w i t h o u t  p r e v i o u s

3 .  T i l t  a n d  p a r t i a l  d i s p o s i t i o n  t o l e r a n c e  o f  d i s p l a y  a r e a

a r e  a s  f o l l o w i n g .

( 1 )  X —D i r e c t i o n  : I A - B I  <  1 . 5 m m

( 2 )  Y - D i r e c t i o n  : I C - D I  <  1 . 5 m m

B e z e l  o p e n

A c t i v e  a r e a
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P r o d u c t  S p e c i f i c a t i o n

LC370W X1
Liquid Crystal Display

6. Reliability

Table 14. E N V IR O N M E N T  T E S T  C O N D IT IO N

No. T e s t  I t e m C o n d it io n

1 High t e m p e r a t u r e  s t o r a g e  t e s t T a =  5 0 ° C  2 4 0 h

2 L o w  t e m p e r a t u r e  s t o r a g e  t e s t T a =  - 2 0 °C  2 4 0 h

3 High t e m p e r a t u r e  o p e r a t io n  t e s t T a =  4 0 ° C  5 0 % R H  2 4 0 h

4 L o w  t e m p e r a t u r e  o p e r a t io n  t e s t T a =  0 ° C  2 4 0 h

5
V ib ra t io n  t e s t  
(n o n - o p e r a t i n g )

W a v e  fo r m  : r a n d o m  
V ib ra t io n  lev e l  : 1 . 0 G  R M S  
B a n d w id t h  : 1 0 - 5 0 0 H z  
D u ra t io n  : X , Y , Z ,  1 0  min

O n e  t im e  e a c h  d irec t io n

6
S h o c k  t e s t  
(n o n - o p e r a t i n g )

S h o c k  lev e l  : 1 0 0 G  
W a v e f o r m  : h a l f  s i n e  w a v e ,  2 m s  
D ir e c t io n  : ± X ,  ± Y ,  ± Z

O n e  t im e  e a c h  d irec t io n

7 Humidity co n d i t io n  O p e r a t i o n T a =  4 0  °C, 9 0 % R H

8
A ltitude o p e r a t in g

s t o r a g e  / s h i p m e n t
0  -  1 4 , 0 0 0  f e e t ( 4 2 6 7 . 2 m )  
0  - 4 0 , 0 0 0  f e e t ( 1 2 1 9 2 m )
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P r o d u c t  S p e c i f i c a t i o n

LC370W X1
Liquid Crystal Display

7. International Standards

7-1. Safety

a )  U L  6 0 9 5 0 - 1 : 2 0 0 3 ,  F i r s t  E d i t i o n ,  U n d e r w r i t e r s  L a b o r a t o r i e s ,  I n c . ,

S t a n d a r d  f o r  S a f e t y  o f  I n f o r m a t i o n  T e c h n o l o g y  E q u i p m e n t .

b )  C A N / C S A  C 2 2 . 2 ,  N o .  6 0 9 5 0 - 1 - 0 3  1 st E d .  A p r i l  1 ,  2 0 0 3 ,  C a n a d i a n  S t a n d a r d s  A s s o c i a t i o n ,  

S t a n d a r d  f o r  S a f e t y  o f  I n f o r m a t i o n  T e c h n o l o g y  E q u i p m e n t .

c )  E N  6 0 9 5 0 - 1 : 2 0 0 1 ,  F i r s t  E d i t i o n ,

E u r o p e a n  C o m m i t t e e  f o r  E l e c t r o t e c h n i c a l  S t a n d a r d i z a t i o n ( C E N E L E C )

E u r o p e a n  S t a n d a r d  f o r  S a f e t y  o f  I n f o r m a t i o n  T e c h n o l o g y  E q u i p m e n t .

7-2. EMC

a )  A N S I  C 6 3 . 4  “M e t h o d s  o f  M e a s u r e m e n t  o f  R a d i o - N o i s e  E m i s s i o n s  f r o m  L o w - V o l t a g e  E l e c t r i c a l  a n d  

E l e c t r i c a l  E q u i p m e n t  in t h e  R a n g e  o f  9 k H Z  t o  4 0 G H z .  “A m e r i c a n  N a t i o n a l  S t a n d a r d s  I n s t i t u t e ( A N S I ) ,  

1 9 9 2

b )  C . I . S . P . R .  “L i m i t s  a n d  M e t h o d s  o f  M e a s u r e m e n t  o f  R a d i o  I n t e r f a c e  C h a r a c t e r i s t i c s  o f  I n f o r m a t i o n  

T e c h n o l o g y  E q u i p m e n t . “ I n t e r n a t i o n a l  S p e c i a l  C o m m i t t e e  o n  R a d i o  I n t e r f e r e n c e .

c )  E N  5 5 0 2 2  “L i m i t s  a n d  M e t h o d s  o f  M e a s u r e m e n t  o f  R a d i o  I n t e r f a c e  C h a r a c t e r i s t i c s  o f  I n f o r m a t i o n  

T e c h n o l o g y  E q u i p m e n t . “ E u r o p e a n  C o m m i t t e e  f o r  E l e c t r o t e c h n i c a l  S t a n d a r d i z a t i o n . ( C E N E L E C ) ,  1 9 9 8

(  I n c l u d i n g  A 1 :  2 0 0 0  )
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P r o d u c t  S p e c i f i c a t i o n

8. Packing

8-1. Designation o f Lot Mark
a )  L o t  M a r k

B D E F G H J K L M

A , B , C  : S I Z E ( I N C H )  

E  : M O N T H

D : Y E A R

F  ~  M  : S E R I A L  N O .

N o t e

1 .  Y E A R

Y e a r 2 0 0 1 2 0 0 2 2 0 0 3 2 0 0 4 2 0 0 5 2 0 0 6 2 0 0 7 2 0 0 8 2 0 0 9 2 0 1 0 2 0 1 1

M a rk 1 2 3 4 5 6 7 8 9 0 1

2 .  M O N T H

M on th J a n F e b M a r A p r M a y J u n Ju l A u g S e p O c t N ov D e c

M a rk 1 2 3 4 5 6 7 8 9 A B C

b )  L o c a t i o n  o f  L o t  M a r k

S e r i a l  N O .  i s  p r i n t e d  o n  t h e  l a b e l .  T h e  l a b e l  i s  a t t a c h e d  t o  t h e  b a c k s i d e  o f  t h e  L C D  m o d u l e .  

T h i s  i s  s u b j e c t  t o  c h a n g e  w i t h o u t  p r i o r  n o t i c e .

8-2. Packing Form

a )  P a c k a g e  q u a n t i t y  in o n e  b o x  : 5  p c s

b )  B o x  S i z e  : 9 7 3 m m  X  4 9 3 m m  X  5 7 7 m m
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P r o d u c t  S p e c i f i c a t i o n

LC370W X1
Liquid Crystal Display

9. Precautions

P l e a s e  p a y  a t t e n t i o n  t o  t h e  f o l l o w i n g s  w h e n  y o u  u s e  t h i s  T F T  L C D  m o d u l e .

9-1. M ounting Precautions

( 1 )  Y o u  m u s t  m o u n t  a  m o d u l e  u s i n g  h o l e s  a r r a n g e d  in f o u r  c o r n e r s  o r  f o u r  s i d e s .

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

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

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

( 3 )  P l e a s e  a t t a c h  t h e  s u r f a c e  t r a n s p a r e n t  p r o t e c t i v e  p l a t e  t o  t h e  s u r f a c e  in o r d e r  t o  p r o t e c t  t h e  p o l a r i z e r .  

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

( 4 )  Y o u  s h o u l d  a d o p t  r a d i a t i o n  s t r u c t u r e  t o  s a t i s f y  t h e  t e m p e r a t u r e  s p e c i f i c a t i o n .

( 5 )  A c e t i c  a c i d  t y p e  a n d  c h l o r i n e  t y p e  m a t e r i a l s  f o r  t h e  c o v e r  c a s e  a r e  n o t  d e s i r a b l e  b e c a u s e  t h e  f o r m e r  

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

b y  e l e c t r o - c h e m i c a l  r e a c t i o n .

(6 )  D o  n o t  t o u c h ,  p u s h  o r  r u b  t h e  e x p o s e d  p o l a r i z e r s  w i t h  g l a s s ,  t w e e z e r s  o r  a n y t h i n g  h a r d e r  t h a n  H B  

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

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

t o  t h e  p o l a r i z e r . )

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

c h a m o i s  s o a k s  w i t h  p e t r o l e u m  b e n z i n e .  N o r m a l - h e x a n e  i s  r e c o m m e n d e d  f o r  c l e a n i n g  t h e  a d h e s i v e s  

u s e d  t o  a t t a c h  f r o n t  / r e a r  p o l a r i z e r s .  D o  n o t  u s e  a c e t o n e ,  t o l u e n e  a n d  a l c o h o l  b e c a u s e  t h e y  c a u s e  

c h e m i c a l  d a m a g e  t o  t h e  p o l a r i z e r .

( 8 )  W i p e  o f f  s a l i v a  o r  w a t e r  d r o p s  a s  s o o n  a s  p o s s i b l e .  T h e i r  l o n g  t i m e  c o n t a c t  w i t h  p o l a r i z e r  c a u s e s  

d e f o r m a t i o n s  a n d  c o l o r  f a d i n g .

( 9 )  D o  n o t  o p e n  t h e  c a s e  b e c a u s e  i n s i d e  c i r c u i t s  d o  n o t  h a v e  s u f f i c i e n t  s t r e n g t h .

9-2. Operating Precautions

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

V =  ± 2 0 0 m V ( O v e r  a n d  u n d e r  s h o o t  v o l t a g e )

( 2 )  R e s p o n s e  t i m e  d e p e n d s  o n  t h e  t e m p e r a t u r e . ( I n  l o w e r  t e m p e r a t u r e ,  it b e c o m e s  l o n g e r . )

( 3 )  B r i g h t n e s s  d e p e n d s  o n  t h e  t e m p e r a t u r e .  (In  l o w e r  t e m p e r a t u r e ,  it b e c o m e s  l o w e r . )

A n d  in l o w e r  t e m p e r a t u r e ,  r e s p o n s e  t i m e ( r e q u i r e d  t i m e  t h a t  b r i g h t n e s s  i s  s t a b l e  a f t e r  t u r n e d  o n )  b e c o m e s  

l o n g e r .

( 4 )  B e  c a r e f u l  f o r  c o n d e n s a t i o n  a t  s u d d e n  t e m p e r a t u r e  c h a n g e .  C o n d e n s a t i o n  m a k e s  d a m a g e  t o  p o l a r i z e r  o r  

e l e c t r i c a l  c o n t a c t e d  p a r t s .  A n d  a f t e r  f a d i n g  c o n d e n s a t i o n ,  s m e a r  o r  s p o t  will o c c u r .

( 5 )  W h e n  f i x e d  p a t t e r n s  a r e  d i s p l a y e d  f o r  a  l o n g  t i m e ,  r e m n a n t  i m a g e  i s  l ik e ly  t o  o c c u r .

(6 )  M o d u l e  h a s  h i g h  f r e q u e n c y  c i r c u i t s .  S u f f i c i e n t  s u p p r e s s i o n  t o  t h e  e l e c t r o m a g n e t i c  i n t e r f e r e n c e  s h a l l  b e  

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

i n t e r f e r e n c e .

( 7 )  P l e a s e  d o  n o t  g i v e  a n y  m e c h a n i c a l  a n d / o r  a c o u s t i c a l  i m p a c t  t o  L C M .  O t h e r w i s e ,  L C M  c a n ’t  b e  o p e r a t e d  

i ts  fu ll  c h a r a c t e r i s t i c s  p e r f e c t l y .

( 8 )  A  s c r e w  w h i c h  i s  f a s t e n e d  u p  t h e  s t e e l s  s h o u l d  b e  a  m a c h i n e  s c r e w .

( i f  n o t ,  it c a u s e s  m e t a l l i c  f o r e i g n  m a t e r i a l  a n d  d e a l  L C M  a  f a t a l  b l o w )

( 9 )  P l e a s e  d o  n o t  s e t  L C D  o n  i ts  e d g e .
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9-3. E lectrostatic D ischarge Control
S i n c e  a  m o d u l e  i s  c o m p o s e d  o f  e l e c t r o n i c  c i r c u i t s ,  it i s  n o t  s t r o n g  t o  e l e c t r o s t a t i c  d i s c h a r g e .  M a k e  c e r t a i n  t h a t  

t r e a t m e n t  p e r s o n s  a r e  c o n n e c t e d  t o  g r o u n d  t h r o u g h  w r i s t  b a n d  e t c .  A n d  d o n ’t  t o u c h  i n t e r f a c e  p in  d i r e c t l y .

9-4. Precautions fo r Strong L ight Exposure

S t r o n g  l ig h t  e x p o s u r e  c a u s e s  d e g r a d a t i o n  o f  p o l a r i z e r  a n d  c o l o r  f i l te r .

9-5. Storage

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

( 1 )  S t o r e  t h e m  in a  d a r k  p l a c e .  D o  n o t  e x p o s e  t h e  m o d u l e  t o  s u n l i g h t  o r  f l u o r e s c e n t  l ig h t .  K e e p  t h e  t e m p e r a t u r e  

b e t w e e n  5 ° C  a n d  3 5 ° C  a t  n o r m a l  h u m i d i t y .

( 2 )  T h e  p o l a r i z e r  s u r f a c e  s h o u l d  n o t  c o m e  in c o n t a c t  w i t h  a n y  o t h e r  o b j e c t .

It i s  r e c o m m e n d e d  t h a t  t h e y  b e  s t o r e d  in t h e  c o n t a i n e r  in w h i c h  t h e y  w e r e  s h i p p e d .

9-6. Handling Precautions fo r Protection Film

( 1 )  T h e  p r o t e c t i o n  f i lm  is  a t t a c h e d  t o  t h e  b e z e l  w i t h  a  s m a l l  m a s k i n g  t a p e .

W h e n  t h e  p r o t e c t i o n  f i lm  is  p e e l e d  o f f ,  s t a t i c  e l e c t r i c i t y  i s  g e n e r a t e d  b e t w e e n  t h e  f i lm  a n d  p o l a r i z e r .

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

b l o w n  e q u i p m e n t  o r  in s u c h  a  c o n d i t i o n ,  e t c .

( 2 )  W h e n  t h e  m o d u l e  w i t h  p r o t e c t i o n  f i lm  a t t a c h e d  i s  s t o r e d  f o r  a  l o n g  t i m e ,  s o m e t i m e s  t h e r e  r e m a i n s  a  v e r y  

s m a l l  a m o u n t  o f  g l u e  s t i l l  o n  t h e  b e z e l  a f t e r  t h e  p r o t e c t i o n  f i lm  is  p e e l e d  o ff .

( 3 )  Y o u  c a n  r e m o v e  t h e  g l u e  e a s i l y .  W h e n  t h e  g l u e  r e m a i n s  o n  t h e  b e z e l  s u r f a c e  o r  i t s  v e s t i g e  i s  r e c o g n i z e d ,  

p l e a s e  w i p e  t h e m  o f f  w i t h  a b s o r b e n t  c o t t o n  w a s t e  o r  o t h e r  s o f t  m a t e r i a l  l ik e  c h a m o i s  s o a k e d  w i t h  n o r m a l -  

h e x a n e .
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P r o d u c t  S p e c i f i c a t i o n

Appendix 1. 

The figure o f the DCR_ENABLE C ircu it B lock Diagram

LC370W X1
Liquid Crystal Display

F ig .5  The D C R _E N A B L E  C ircu it B lock D iagram
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NOTE : THIS RELEASED DRAWING WAS PREDUSED DY SEMPUTER DD NDT UPDATE MASTER MANUALLY

DRAWN, LJ TDLERENCE 
UNLESS OTHERWISE 

SPECIFIED
CHECKED Oi ± 0 ,3 0

APPRD.
0.0 ± 0 ,10

o.ooi ± 0 ,0 5
3rd  ANGLE /  
PRDJECTIDN

ANGULARi ± 0 ,3 *
UNIT i mm

DWG. REV. ZDNE DESCRIPTION DATE REVISOR

REL FDR TDDLING LJ

KAVA ELECTRONIC R & D CENTRE

MATL.

FINISH

28 BASE ASSY ASSEMBLY 1
27 TAPPING SCREW PART 2
26 TAPPING SCREW PART 2
25 TAPPING SCREW PART 2
24 SPEAKER CABINET BACK PART 1
23 MACH SCREW PART 4
22 MACH SCREW PART 4
21 TAPPING SCREW PART 14
20 BACK CABINET ASSEMBLY 1
19 MAIN BDARD ASSY ASSEMBLY 1
18 POWER ASSY ASSEMBLY 1
17 MACH SCREW PART 8
16 MACH SCREW PART 8
15 MAIN SUPDRT PART 2
14 TAPPING SCREW PART 8
13 TAPPING SCREW PART 12
12 'Z'BKT FRO PANEL PART 10
11 37' PANEL ASSY ASSEMBLY 1
10 REMOTE PCB PART 1
9 TAPPING SCREW PART 8
8 BDURDDN SPEAKER PART 2
7 PVC SHEET PART 2
6 REMDTE LENS PART 1
5 TAPPING SCREW PART 2
4 TAPPING SCREW PART 4
3 FUNCTION KEY PCB ASSY ASSEMBLY 1
2 FUNCTION KEY PART 1
1 FRONT CABINET PART 1

IETM DESCRIPTION TYPE QTY REMARK

TITLE 
MDDEL ND,

LCT3785TA-EXP

LCT37AD

A 3
PART ND, 

LCT37ADAIA1PS-C01

SCALE MO

DWG. ND, 
LCT37ADAIA1PS-C01

QTY. 1 SHEET 1 DF 1

7

B

D

1
0

4
/ 
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Spare part list for LCT37SHA

Item Part Number Part Description Usage / unit Unit Key/Spare
LCT37ADAIA1PS-C01 SCOTT LCT37AD(LCT37SHA) S-MT8202 

LPL(LC370WX1-SL02 V1.0) 
HORIZONTAL AC120V/60HZ USA BLACK 

(RS)
1> 510-L37SD03-04AK FLAT CARTON BOX SCOTT LCT37SHA 

S-MT8202 LPL USA K
1.000000 Piece K

2> 580-L37AD4A-07AP IB E FOR SCOTT LCT37SHA TV+DTV W/ 
O PIP LPL S-MT8202 USA (RS)

1.000000 Piece K

3> E3407-081001 CORD FFC P0.5 50P L=110 B-0.5-50X110- 
4(8)X4(8)-0.3X0.035

1.000000 Piece K

4> E7501-056105 REMOTE CONTROL K001 "SCOTT" 
44KEYS S-MT8202 LCD TV USA BLACK

1.000000 SET K

5> E7801-P02003 PCB ASSY PSU BOARD MEGMEET 
MLT386X FOR 37LCD AC110-240V 

OUTPUT 12V/8V/24V 250W

1.000000 SET K

6> 771EL37AD03-04 PCB ASS'Y MAIN S-MT8202 FOR LCT37" 
LPL

1.000000 SET K

7> 771S42D102-02 ATSC TUNER PCB ASS'Y (MT5111CE) W/ 
O MAX3232

1.000000 SET K

8> 200-L37AD21-06AA CABINET FRONT BLACK LCT37SHA LPL 
PANEL USA A

1.000000 Piece S

9> 202-L37AD05-01AA CABINET BACK BLACK LCT37AD A 1.000000 Piece S

10> 206-L37AD01-01R SPEAKER BACK COVER BLACK 1.000000 Piece S

11> 231-L32AD01-05AR BASE COVER BLACK(SA-598) 1.000000 Piece S

12> 277-L32AD11-06S FUNCTION KEY BLACK(SA-598) S 1.000000 Piece S

13> 300-L37AD0B-02C POLYFOAM BOTTOM 1.000000 Piece S

14> 300-L37AD0C-02C POLYFOAM TOP 1.000000 Piece S

15> 310-030404-01 POLYBAG 110MMX80MMX0.04MM 2.000000 Piece S

16> 310-041204-01V POLYBAG 4"X12"X0.04 AV 1.000000 Piece S

17> 310-102004-01T POLYBAG FOR 32" 37" METAL CROS 
SBEAM

1.000000 Piece S

18> 310-111404-07V POLYBAG 11"X14"X0.04 FV 1.000000 Piece S
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Spare part list for LCT37SHA

19> 310-142804-01T POLYBAG FOR 32" 37" STAND T 
14"X28"X0.04

1.000000 Piece S

20> 310-444750-07V POLYBAG 44X47X50 1.000000 Piece S

21> 370-42D102-01 PAD CORD SPONG FOR SPK 1.000000 Piece S

22> 370-L32AD01-01Y RUBBER FOOT 20X6 L32AD Y 6.000000 Piece S

23> 388-42SB04-01H POWER PLATE SANSUI 42SB H 1.000000 Piece S

24> 388-L37SD01-01H PVC (94V0) SHEET FOR POWER PCB 1.000000 Piece S

25> 389-L32AB01-01 PVC SHEET L32AB 2.000000 Piece S

26> 420-L32AD11-01 BOTTOM PLATE 1.000000 Piece S

27> 420-L37AD14-01S MAIN SUPPORT "R" 1.000000 Piece S

28> 426-L37AD02-01S AC JACK BRACKET 1.000000 Piece S

29> 429-L32AB13-01 L SHEET 2.000000 Piece S

30> 429-L32AB56-01 "U" TOP CROSSBEAM LCT32AD 1.000000 Piece S

31> 429-L32AD0E-01 SECURE LEG 2.000000 Piece S

32> 429-L37AD0C-01S POWER SUPPORT FOR LPL 2.000000 Piece S

33> 429-L37AD0D-01 "Z" BKT FOR LPL 4.000000 Piece S

34> 429-L37AD0E-01 "Z" BKT FOR LPL 4.000000 Piece S

35> 436-L32AB0G-01S TERMINAL SHEET FOR COMPONENT X2 1.000000 Piece S

36> 481-L32AB06-01S SHIELDING BOTTOM MT8202 1.000000 Piece S

37> 483-L32AB32-01S SHIELDING COVER 1.000000 Piece S

38> 486-L37AD01-01 NAME PLATE SCOTT SIL/BLACK 
LCT37SHA

1.000000 Piece S
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Spare part list for LCT37SHA

39> 522-421D01-01 MASKING PAPER 1.000000 Piece S

40> 560-L37AD01-04AP MODEL LABEL SCOTT LCT37SHA S- 
MT8202 USA P

1.000000 Piece S

41> 563-119- SERIAL NO. LABEL 1.000000 Piece S

42> 568-P46T02-02 WARNING LB ENG 42SF NIL 1.000000 Piece S

43> 578-L37AD01-01AP FUNCTION SHEET FOR TERMINAL 
LCT37" S-MT8202 USA P

1.000000 Piece S

44> 579-42D102-09 SERIAL NO/BAR CODE LABEL 42D1 1.000000 Piece S

45> 579-42D105-01 PROTECTIVE EARTH LABEL FOR ESA 
42TD1

1.000000 Piece S

46> 579-L27AD09-01 CAUTION LABEL ENG AKAI 1.000000 Piece S

47> 579-L32AD09-02AP FCC STATEMENT LABEL 77X20MM 1.000000 Piece S

48> 579-L37AD01-06AP BAR CODE LABEL SCOTT LCT37SHA 
USA P

2.000000 Piece S

49> 590-L37AD01-06AP WARRANTY CARD SCOTT ENG 
LCT37SHA USA P

1.000000 Piece S

50> 593-L37AD01-06AP SCOTT INSERTION CARD ENG 
LCT37SHA USA P

1.000000 Piece S

51> 599-L37AD02-02BP IB SHEET E FOR LCT37 STAND 
(SQUARE) USA (RS)

1.000000 Piece S

52> E3219-002003 EI I LET EMI FILTER WIT WIRES IOSSI-R- 
Q(B) HIGH&LOW

1.000000 Piece S

53> E3404-157004 AC CORD UL 1.88M (YY-3/ST3 YUNBIAO) 1.000000 Piece S

54> E3421-925118 WIRE ASSY 8P2.5/7P2.0 L170MM 5V 12V 
SIGNAL POWER MT8202

1.000000 Piece S

55> E3421-925127 WIRE ASSY TJC3-2Y L860 SPK-R 
MT8202

1.000000 Piece S

56> E3421-925139 WIRE ASSY TJC3-3Y L760MM LCD37" 
MT8202 SPK-L

1.000000 Piece S

57> E3421-925151 WIRE ASSY 
16P/2.0/11P/2.5/10P/2.5/8P/2.0 FOR 

MT8202 5V/12V/9V

1.000000 Piece S

58> E3421-925153 WIRE ASSY 250MM 3WIRES 20# 1617 
FOR POWER IN PUT

1.000000 Piece S
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Spare part list for LCT37SHA

59> E3421-926112 WIRE ASSY L=540 2.0/2.5 4P FOR 
32LCD W/EMI

1.000000 Piece S

60> E3461-000121 WIRE ASSY P2.5 8P/P2.0 12P/P2.0 3P 
L780MM/L500MM /L300MM INVERTER 

MT8202 LPL

1.000000 Piece S

61> E3461-064042 WIRE ASSY 1H2.5-2H2.0 20099 L350 
7P/5P FOR MT8202 37" STANDBY

1.000000 Piece S

62> E3471-000072 WIRE WS SHIELD FOR MT8202 MICO 
KEY 13P/8P+5P L650/L750MM W/O EMI

1.000000 Piece S

63> E3471-000086 WIRE WS SHIELD WIRE LCT37" 
L=220MM LPL MT8202 LVDS

1.000000 Piece S

64> E4801-124001 SPEAKER 8 OHM 10W D3" YD78-1 2.000000 Piece S

65> E6203-37PD01 DISPLAY LCD 37" LPL LC370WX1-SL02 
V1.0

1.000000 Piece S

66> E7301-010002 BATTERY AAA R03P1.5V <2> 2.000000 Piece S

67> 771BL27AD01-02 IR RECEIVE PCB ASS'Y FOR "ILO" LCD 
S-MT8202

1.000000 SET S

68> 771KL37AD01-01 KEY PCB ASSY FOR LCT37AD 1.000000 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.

' Input Your Password P lease 

O K  Cancel

E  Use 0~9 buttons input the omnipotence password (8202), then Press Enter button to enter and 
pop up a menu.

r ° l  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.
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Software Upgrade

Process of update MT8202

Preparing :

1. Connect the Plasma/LCD TV and PC with the Software Upgrade Board.Please find the 
details for connecting refering to the appendix at the end of this file.

2 . Store the MtkTool into the PC .

Downloading :

3 . Turn on AC power of the 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 TV will be standby mode if after turn on the main power only . )

4. Execute MTKtool and select the chipset as MT8202. (the software of MTKtool will be sent to 
your side)

5 . Select current COM port. (please try to check the COM port o f your PC).
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6. Choose the bit rate as 115200.
7 . Select the update binary by pressing browse button. For example,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.
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9. The update process is successful as the progress bar is 100%. After the update process is ok,

1 1 2 / 1 2 7



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 T8202 which has been 
download into the Plasma TV .

Press Menu button o f the remote control, following input “ 8202 "  o f the remote 
control and OSD menu for Factory Setting is appeared on the screen .

Use the remote control and select the mode o f Firmware Version and then enter 
the mode o f Firmware Version . It is easy to be found the version o f the current 
firmware for M T8202 is as the following : “Factory ID : PD P4210EA 1_V XX ”

Appendix:

Quick Installation Guide
F o r

Software Upgrade Board
1. P a r ts  L ist

- Software upgrade board x 1 (#1)
- R S232 null cable x 1 for PC (#2)
- R S232 -  VGA cable (#4)
- U SB cable x 1 (#5)

2. In s ta lla tio n  fo r  A TV  u p g ra d e
2.1 C o n n ec t R S232 cab le  (#2) to  P C  se ria l p o r t

1 1 3 / 1 2 7



C o n n ec t a n o th e r  side o f R S232 cab le  (#2) to  th e  b o a rd  (#1)

2.2 C o n n ec t R S 232-V G A  cab le  (#4) (R S232 side) to  th e  b o a rd  (#1)

_______ j * ~ J ' p: \

C o n n ec t R S 232-V G A  cab le  (#4) (V G A  side) to  th e  TV
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2.3 C o n n ec t U SB cab le  (#5) to  th e  b o a rd  (#1)

C o n n ec t a n o th e r  s ide  of USB cab le  (#5) to  P C

3. C ab les  S ta n d a rd  fo r  U p g ra d e  B o a rd

Software upgrade board x 1 (#1)
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□ 
□
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Process of update MT5351AG

Preparing :

1. Connect the Plasma/LCD TV and PC with the Software Upgrade Board.Please find the details
for connecting refering to the appendix at the end of this file.

2 . Store the MtkTool into the PC

Downloading :

3 . Turn on AC power of the 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 TV will be standby mode if after turn on the main power only . )

4. Execute MTKtool and select the chipset as MT5351. (the software of MTKtool will be sent to 
your side)

X l t k T o o l  -  5351 -  [ F l a s h  Upgrade]  L  □  X

5. Select current COM port. (please try to check the COM port o f your PC).
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6. Choose the bit rate as 115200.
7 . Select the update binary by pressing browse button. For example,the binary file nam e is

XXXX_PDP4210EA1_000000XX_X_P.bin. (this update firmware will be sent to your 
side)

1 2 0 / 1 2 7



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 .
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Appendix:

Quick Installation Guide
F o r

Software Upgrade Board
1. P a r ts  L ist

- Software upgrade board x 1 (#1)
- R S232 null cable x 1 for PC (#2)
- R S232 null cable x 1 for D TV  (#3)
- U SB cable x 1 (#5)

2. In s ta lla tio n  fo r  D T V  u p g ra d e
2.1 C o n n ec t R S232 cab le  (#2) to  P C  se ria l p o r t

C o n n ec t a n o th e r  side o f R S232 cab le  (#2) to  th e  b o a rd  (#1)
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2.2 C o n n ec t R S232 cab le  fo r  D T V  (#3) to  th e  b o a rd  (#1)

C o n n ec t a n o th e r  side o f R S232 cab le  fo r D T V  (#3) to  th e  T V

2.3 C o n n ec t U SB cab le  (#5) to  th e  b o a rd  (#1)

C o n n ec t a n o th e r  side o f USB cab le  (#5) to  P C
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3. C ab les S ta n d a rd  fo r  U p g ra d e  B o a rd

Software upgrade board x 1 (#1)
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