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. Safety Instructions

CAUTION

RISKOF ELECTRIC SHOCK

DO NOT OPEN

CAUTION:TO REDUCETHERISK OFELECTRIC
SHOCK, DONOTREMOVECOVER (ORBACK).NO
USER-SERVICEABLE PARTSINSIDE.REFER
SERVICINGTOQUALIFIED SERVICEPERSONNEL
ONLY.

The lightning flash with arrowhead symbol,
within an equilateral triangle, is intended to alert
the userto the presence ofuninsulated “dangerous
voltage” within the product’ s enclosure that may
be of sufficient magnitude to constitute a risk of
electric shock to persons.

The exclamation point within an equilateral
triangle is intended to alert the user to the
presence of important operating and maintenance
(servicing) instructions in the literature
accompanying the appliance.

PRECAUTIONS DURING SERVICING

1.

SAFETY INSTRUCTION

In addition to safety, other parts and assemblies are
specified for conformance with such regulations as
those applying to spurious radiation. These must
also be replaced only with specified replacements.

Examples: RF converters, tuner units, antenna 1

selection switches, RF cables, noise-blocking
capacitors, noise-blocking filters, etc.

Use specified internal Wiring. Note especially:
1) Wires covered with PVC tubing

2.
2) Double insulated wires
3) High voltage leads
Use specified insulating materials for hazardous 3

live parts. Note especially:

1) Insulating Tape

2) PVC tubing

3) Spacers (insulating barriers)

4) Insulating sheets for transistors

5) Plastic screws for fixing micro switches

When replacing AC primary side components
(transformers, power cords, noise blocking
capacitors, etc.), wrap ends of wires securely about
the terminals before soldering.

gl I

Make sure that wires do not contact heat generating
parts (heat sinks, oxide metal film resistors, fusible
resistors, etc.)

Check if replaced wires do not contact sharply edged
or pointed parts.

Make sure that foreign objects (screws, solder
droplets, etc.) do not remain inside the set.

MAKE YOUR CONTRIBUTION TO PROTECT THE

ENVIRONMENT

Used batteries with the ISO symbol

for recycling as well as small :

accumulators (rechargeable batteries), mini-batteries
(cells) and starter batteries should not be thrown
into the garbage can.

Please leave them at an appropriate depot.
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The service should not be attempted by anyone
unfamiliar with the necessary instructions on this TV
receiver. The following are the necessary instructions
to be observed before servicing.

An isolation transformer should be connected in the
power line between the receiver and the AC line
when a service is performed on the primary of the
converter transformer ofthe set.

Comply with all caution and safety related provided
on the back of the cabinet, inside the cabinet, on the
chassis or picture tube.

To avoid a shock hazard, always discharge the
picture tube's anode to the chassis ground before
removing the anode cap.



Completely discharge the high potential voltage ofthe
picture tube before handling. The picture tube is a
vacuum and if broken, the glass will explode.

When replacing a MAIN PCB in the cabinet, always
be certain that all protective are installed properly
such as control knobs, adjustment covers or shields,
barriers, isolation resistor networks etc.

When servicing is required, observe the original lead
dressing. Extra precaution should be given to assure
correct lead dressing in the high voltage area.

Keep wires away from high voltage or high tempera
ture components.

Before returning the setto the customer, always
perform an AC leakage current check on the exposed
metallic parts of the cabinet, such as antennas,
terminals, screwheads, metal overlay, control shafts,
etc., to be sure the set is safe to operate without
danger of electrical shock. Plug the AC line cord
directly to the AC outlet (do notuse aline isolation
transformer during this check). Use an AC voltmeter
having 5K ohms volt sensitivity or more in the
following manner.

Connect a 1.5K ohm 10 wattresistor paralleled by a
0.15uF AC type capacitor, between a good earth
ground (water pipe, conductor etc.,) and the exposed
metallic parts, one ata time.

Measure the AC voltage across the combination of
the 1.5K ohm resistor and 0.15 uF capacitor. Reverse
the AC plug at the AC outlet and repeat the AC
voltage measurements for each exposed metallic
part.

The measured voltage must not exceed 0.3V RMS.
This corresponds to 0.5mA AC. Any value exceeding
this limit constitutes a potential shock hazard and
must be corrected immediately.

The resistance measurement should be done
between accessible exposed metal parts and power
cord plug prongs with the power switch "ON". The
resistance should be more than 6M ohms.

AC VOLTMETER

11 »
11 -
l@ood earth ground Place this probe

such as the water Ay on each ex-
—pipe, conductor, 10 ohms, 10valt posed metallic
etc. part

AC Leakage Current Check
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PRODUCT SAFETY NOTICE

Many electrical and mechanical parts in this TV
receiver have special safety-related characteristics.
These characteristics are offer passed unnoticed by
visual spection and the protection afforded by them
cannot necessarily be obtained by using replacement
components rates for a higher voltage, wattage, etc.
The replacement parts which have these special
safety characteristics are identified by A marks on
the schematic diagram and on the parts list.

Before replacing any of these components, read the
parts list in this manual carefully. The use of
substitute replacement parts which do not have the
same safety characteristics as specified in the parts
list may create shock, fire, X-RAY RADIATION or
other hazards.




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 1s broke. then
look up power board 1f 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 1s 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 Q1&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 1s 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 .69 and L57 of voltage is +12v( 27 inch panel voltage 1s +5v, To check
LL68 and LL56) . Next to check fuse F1 and connector J10 1f not 1s +12v(27 inch panel voltage
1s +5v). If 1sn’t please check power board of connector CONS if has +12v( 27 inch panel
voltage 1s +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 of .
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 fail .

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-hit)

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

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

Input/Output Terminal:

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)

Horizontal Vertical
Resolution Frequency Frequency
(kHz)
31.50 60.00
640 x 480
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)
Horizontal Vertical
Resolution Frequency Frequency
(kHz) (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) (H2)
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
EPower (0 ). Press to turn on andoff.

2Mute (i* ) Press to mute the sound. ) i -2
Press again or press VOL+/- to restore the sound. O M @
T e . m D@D
the channel changes after 2 seconds. 12 = B "5‘
HEPG: Press to display EPG 6 \eDl o <3 7
(Electronic Program Guide) menu._ 3 LIQIRP®, 9
5Source (-g ): Press to select thesignal sources. |0t
6DTV: Press to select Digital TV mode. -10
7Dot: Press number buttons with it © -
to select the channels directly in DTV. W ey
81VOL +/-: Press to adjust the volume. 2 135
9CH +/-: Press to changes channels. u Py G0 Oty )
10MTS: Press to repeatedly to cycle 2.0.9.9,
through the Multi-channel TV sound » Qb aO 23
(MTS) options. Such as Stereo, Mono, Znm mIoboo- 25
or Separate Audio Program (SAP broadcast). % IQOO0O0]

11<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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Flash POWER BOARD

optical 32mb <- 5V
utpu
MT5351 <- Standby 5V
MPEG Decoder S 12V
TD1336 <-
Digital Tuner 9V
<- 24VA (For Class D)
DTV BOARD 24V (For LCD Panel)
MAIN BOARD
MT8293 4L VC245A X4
HDMI Receiver 24 bit RGB Switch
Analog

Tuner
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— DD 23
& s a
A o a1
URSTE
MT8202E (PBGA388) LCDTV BOARD 4 LAYERS FOR AKAI a1 e
P2 . e 312
S ——C oY) 3
GPOM  __ Gpiow 313
GRIOI  __ Gpio1g 313
v — W 79
w — v 21
1. INDEX/ POWER / RESET / EEPROM o P BN v REAY N paAY N 2
2. LDO A
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

KAWA Confidential

INDEX / POWER / RESET / EEPROM

Size  Document Nurmber
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SB33B

50000c°00000£ --0000000¢£

J>AUDIO_GND
AADCVSS
-»LVDS_GND FLLVDDL NCBAL Y24
»VFE_GND PLLVSS2 NCBAL K4
SVFETGNDL PLLVDD2 NCBALL
VSS3
ADDVADL onpp vADL 4 PLOVDD3 s
XTALVDD x
4 XTALC e
»PLLVDDL 4 XTALVSS o
PLLVDD2 ADCVSS =y
SPLLVDD2 4 ADIN/GPIO
PLLVDDB TR0 A ADINS/GFIC
PLVDDE 4 TRL2A ADINGFIC
13 ADINI/GFIC
XTAVDD _ yqaveo 4 'ADINOGFIC oz
/ADCVDD
VPLVDOL vpLivop 4 PAWMAREF - CI8 pypovRer Con "
Ac2L ADOSm, >A DOS0.
DACVDDA SM ool L2050, 5
»DACVDDA 4 TPASE B A RA0.11)
DACVDDB DACVSSA AE,BAEI >A BAD.1]
»DACVDDB 4 TPA6$ G JADOVID.1]
DAODDA €I85\ 2L SADO0.3Y
DAOVDC oo 4 DS G\ Cl7 DAovoon D20 ATk
DACVDDB A2 \ CLK#
AVDDVFED . n\pp vFED 4 TP4TS AE20 ACKE
- vio AR ACS#
ACI9 ARASH
DE DVI ss3B Y
AADODD 4 TP31® HSYNC DV AD19 ACASH
»AADCVDC 4 VSYNC DVI AWER
CEN_DVIGPIO
ADACVD  apacvDC 4 WPLLVDOL D15 DE SOGIGPIO
ADCVED VPe GO fia  VFLLVDDL OUT_2TMHZIGFIO
»ADCVDC 4 VPLLVSS GPIOIPWML
VPLLVDD2 GPIOPWMO
VRLVDR2_ \puvpe 4 VDA e
1
VDDA, vDDA 4T A %c e
aeP DQ2E
LBB -, LvoDB 4 TP10g GoN ovooosoer ACIS
LVSSA
LBC . Lvppe 4 8% aeis 82020P3 5 RM9
DVSS25
OTESTP2 o A
Sne %3 ADI4
SSTESTPA DOs3 AFLS
>TEST DvDD25OPT  ADIS
AEL »ADC_INO
DVSSIE »>E(DUP3 0
>>AVICM AFL4 >>8002UP3 1
SPWM2VREF % AFL3 SSPWND
>>DACFS Doz AEI3 SSPAML
»REFF DVSS25 »GPI00
>REFN D2t &GPIOL
DQ20 »Sgpio;
DVDBLE GRS
g AFL2 >G04
P oo ACH &GPI07
20N or »>GHCE
LVSSC oz >GPCE
DVDD18A
GPIC
VGASOG
wa 5 HGASOG
w31 VIS Svgansynct
W30 SVGAVSYNCH
VSYNCC
HSYNCC
GPIC
GPIC
DVDD25_CLK v
RCLK
ROKB
DVSS25
>0
>>ADC IN4
SB33B S3TXBr
SSRO
I00E# DVDDLE >DC
10CS# BAO RC
I0AL RCSH# AOMCLK
DVDD18A RASH £OBOK
DVSS25
HGHA? CASH# &ADIN
HIGHA6 »AOSDATAL
HGHAS DQI5 &AOSDATA2
DQu4
NCBALL D13 AR
BALL DVDD25 &MPX1
NCBALL »APC
NCBALL DGND/BALL SFOK
sBazB NCBALL DGNDBALL SFEMC
NCBALL @0 SFDAT
DGNDIBALL &b 0SCL 820;
L DGNDIBALL
DBALL 20
B DGND/BALL &b
D DGND/BALL &b
. . S DGNDIBALL
i QLA QOB
SBRA
s 9 CE RasL
B
KAWA Confidential
e
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MT8202E PBGA388
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XTALVDD

ADACVDD

VPLLVDDL
VPLLVDD2

AVDD VADL

PLLVDDL
PLLVDD2
PLLVDD3

AUDIO GND

— XTALVDD

»ADCVDD
»AVICM
»PWM2VREF

»DACFS

»LVDDA
»LVDDE
»LVDDC

»AADCVDD
»ADACVDD

»VPLLVDD1
»VPLLVDD2

—»AVDD_VFEL

» pllvdd;

»PLLVDD3
— DACVDDA

»DACVDDB

»DACVDDC

AUDIO_GND

LVDS GND
\FE_GND

VFE_GNDL

STANDBY ANALOG POWER
ASB18A

T_
ASB33A
g I
s e J T_

NORMAL VIDEO DAC POWER

DACVDD
BEADISVDIOGB T
r.

BEAD/SMDI0603

BEAD/SMDI0603

r.

NORMAL VIDEO DAC POWER
AV33A

FBIO fy-, B
BEAD/'SMDIG03

r 47uF
LVDS G\D

- 2mf

r 47uF

NORMAL AUDIO ADC / DAC POWER
ADCV33A

L/IND/DIP/P10.0

T SR 1

ADCV33A

s
L/IND/DIP/P10.0

+ CE35

10uH10V  —
AUDIO GND T—

NORMAL ANALOG POWER

ASB18A
XTALVDD
ADCVDD
T DACVDDA
X
AV33A
T DACVDDB
x L, T T
| LVDS GND 1 X
T DACVDDC
X NORMAL VIDEO ADC POWER

ADCV33A

LVDDA
FBll rr-\ B

1 LVDS G\D

2
-
X X—

"L
e ADCV18A
oB42
= OlF
1 LVDS G\D
LvDDC
. CB4S
X
AVICM
AADCVDD o i c
0.1uF “T" 110V
‘Q0805/SMD
I I AUDIO GND
AADCVSS
X aoss PWMRVREF
r T OLF
T_ o
ADACVDD
T "
_ @ L&A
X
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VPLLVDD2

AVDD_VFEO

TESTP4

MT8202

o By -+ 1
1 CoB0s/Sf J

VPLLVDDL

VPLLVDDL

DIGITAL POWER & DECOUPLING
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BN VBN

+CEBIC
100U/ 16v

>>HDMHSYNC
»HDMIVSYNC

>
»HDMIBCLK
&HDMILRCK
>>HDMISDO
>>HDMISDL

&HDMISD2
>>HDMISD3

HDM_PLUGPWR

ouF vee

HDMRST#

PI2CA

9993 SDA  R700
9993 SCL  RL

CRYS/49US/PA.8I

H th

hdmi_plugpwr

e
| 10uF6v |

CE613

10016V |

CEB14
1+

1006y |

AVCC

DVaB u4s AZ1117-1.8
AveC N o ou
C
cee10
o +CEB12
ol
ATuF/16v SOT223/SMD ATuF/6v
over
ce12
o
DVB  DV33BDV3B
PP
ce13 cez18 -
i voe
ol ouF
p 3. 1% we
— L
GND  SDA
EEPROM 24C04/CODE
REGVCP
ce1?
OuF
Mz
gqooo0o0--0C
RNZ7 B
ovec
lovecss
S5 ovec
10GND33
MT8293 . ;
RN29 B4
(EuJ 2
oec T
10VCC33
e RN 34
QE12
GE13
QEl4
QEl5
GEl6
QLY A
o
RBL B
(iirooooc
LQFPL28/SMD/B293
R707
_ INTO#
V3B
B34 | OB FE
OF  j OOWF
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| CB219
0.1uF

ceel4
OLF

,OBl7 | CB20 | CBI8 | CB2L | OB | CB22 | Gi
| 1000PF | OLF | 1000PF | OLF | 1000PF | OLF |
| cm24 | Os2 | CB2S | CBB | ol | OB
| OLF -J-1000PF | OLF | 1000PF | 1000PF ~ OLF
27 cioi  cE29  ciz7
~ 1000PF=
TQUE o o o o S OWF o00PF
| oo = _cemt o o | ot
T QuA 1000PF  OlUF — 1000PF  OWF — __OLuF~  O00PF
lovee
| oo | CB2IS | OBI5 | CB2I6 | CBl6
| 1000PF | OLF | 1000PF | OLF j 1000PF
oA
Rioi
47NC
RrE0 cig2
\ 1 oves our
I
100 o1
R0 o
10 33pF
ADD HDMI COAXOUT
WHEN US  HDMI COAXOUT.C127 CHANGE 0 RES
KAWA Confidential
e
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HDMIMCLK
HDMIBCLK
HDMILRCK
HDMISDO

HDMIDE
HDMIODCK
HDMIHSYNC
HDMIVSYNC

TXD
RXD

TXD1
RXD1

—

TXD:MT5351 Transmit
RXD:MT5351 Receiver

SBSRB
AHDMIMCLK TXD1:MT5351& MT8205 Communication
SHDMIBCLK RXd1:MT5351& MT8205 Communication
>HDMILRCK 36
>HDMISDO 36 /XD
AHOMIDE change 2/16 — RXD1-
SHDMIODCK 6XD*_
AHDMIHSYNC g‘/”B
>HDMIVSYNC SB33B SB33B vee 2
GND
vin 23] Q HDMIMCLK 18 "~
: SB33B HDMIBCLK 17 I
LRCK R222. 0INC LRCK
>>TXD 311 16 A5
SRXD i SB33B DATAR23%h > " 4 °INC _ HDMISDO 15 I DATAO
>>TXD1 R359 « Vio s
R358 10k < R361 viL
>>RXD1 A2
10k R360 4 10k/NC Vi2
. viz AL
>>SCL1 1°kINC soa1
0SDA1
>>GPI03 sett u3o 74LVC245A
>>CCIR_V6
R363 oE  vce
& scto 3 REQUEST# DR GND
»SDAO 3 READY# 2N3904 1 Vi5 87 AT
>>0v 19,14 7 ss A6
- SOT23/SMD vie 6
v s A5
B4 A4
vis
vio 1 g A3
13
B2 A2
VIl0 12
Vi1l n B AL
B0 A0
DTV POWER CONTROL st 7aLvcaasa
vee oE  vce
DIR  GND
B7 A7
vi1a
17 ge A6
vil4 16
VoV ov vits 85 A5
15
B4 A4
VI16 14
Vi o A3
cB204 IRF7316 viig n B2 A2
~ uFINC; CB2°5 SOp8/SMD VI19 1 Bl AL
°.1uFINC BO A0
ov vee
LO=>DTVBOARD POWER OFF U32  74LVC245A
H=> DTVBOARD POWER ON I I VCC pren ome VSV e vee
—_ R787% A DINC DIR  GND
vi21 17 AT
9v VoV vi22 16 A
SB33B R640 > R641 > R713 2 vi23 15 AS
22kINC> 22kINC> 22KINC> 22 At
HDMIHSYNC
Trace width of 12V>30mil HDMIVSYNC 13
R642 HDMIDE 12
10k Trace width of 5V >40mil HDMIODCK 11 REQUEST#
g n=n U33 74LVC245A
c601 C602 VoV 1 2
1UFINC  1uFINC 3
GND 4
GPI03 Qa1 5
2N3904 VsV 6
oINC SOT23/SMDIN T 7 FOR MT5351
L=
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<Designer> Rev
1
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INPUT s

VCC Dv33B

VEE GAD SE3E  WC

OUTPUT

YQ GND Swe Swho
CROGND

SB33B SB33B

swis2

CCR V5 1 R724. K 1 CCR WO 1 R726™ SIK 1y-"o

GDO for USB CONTOR

DIP6MWHP2.54

DVD POWER CONTROL

KAWA Confidential
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INPUT

GPIO7

>>YPBPR3 L
SSVGAR IN

OUTPUT

AUSPR

SB33B

DV33B SB3B

Ve v

BYPASS AUDIO OUTPUT

AUDIO BYPASS MUTE

COD_VOUTR AUSPR

©COD_VOUTL AUSPL

REMARKS: * FOR LCDTV
R226 R232 CB132 R233 CB133 R227 CB131 R234 CB134 R666 C134 C152 CE139 Q27 CE140 CE138

22 22 35#1_' o 56pF 22 56pF 22 U'tﬁ?'n24K NC NC NC NC NC NC

LCDTV

IESIP2 AVCVBSO

BYPASS VIDEO OUTPUT

ISAONC

X
R648 1K R649 51X ~ WA

£ > NIWMSS8CPA
OPAIVO

L

7 KAWA Confidential
£ > NWMSSBOPA
OPIVREF OPALVO T
L M8776 & VIDEO BYPASS
Size Docurert Nurrber <Designer>  Rev
C AKAI_MT8202_27US_LVDS_V0.0

Credkedt <Checker>
Dete  Saturday Acil 22 2006 Sheet  y
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VGAVSYNCH

DIODE SVD BAVGE

VGA IN

VGA PLUGPWR
VGA PLUGPMR

NC vee
NC S
GND SDA

EEPROM 24002

NEARLY VGA CON

R267 1K

20/12

NEARLY 8202

RCAD2 AV2-84-13P

~ 1 VGAR IN

N2 VGAL IN

A change

VGA/DVI AUDIO INPUT

KAWA Confidential

VGA IN & PC AUDIO IN
Sze  Document Nurber <Desgne>  Rev
c Checkedt <Checker> 1






IR

GPIOIO

GPIO12

GPIO13

GPIO14

PWMO

PWM1

8202UP3 0

GPIO14

GPIO19

VCLK

F A21

CCIR V2

12v

>>IR
—  GPIO10
—  GPIO12
—  GPI013
— GPIO14
PWMO
PWM1
—>>8202UP3_0
— GPIO14
—  GPIO19
— VCLK
—»F_A21
—>>CCIR_V2

»12V

ADC KEY & GPIO KEY KEYPAD

221127

SB33B

C35 1 1000pF TV/AV %
1000pF MENU 3
C37  1000pF VOL- 4
1000pF VOL+ 5
c39 1000pF CH- 6
1000pF CH+ 7
C101 1000pF IRR 8
1000pF LED RED 9
C53 1000pFED GRE 10
1000pF 8202UP3 0 1
Cc52 1000pF POW 12
13x1
DIP13/P2.0
KAWA Confidential
Title

BACK LIGHT / KEYPAD

Size  Document Number <Designer> Rev
1

& AKAI_MT8202_27US_LVDS_V0.0 . = . =
Date: Thursday, April 13, 2006 Sheet 13 17
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AF
SIF

SCL
*SDA
+CVBS 0
*TV GND

SIF
*ADC IN4

19

19

10

10

10

10

3

179

CE626 _Jf

vee
R178
RINC
R179
RINC

TUNER SIFINTSC 4.5MHz BPF

0

C649
820pF
560pF

33uF/16V AF

c1o1
20pF

SWV9

CB242
0.1uF

CB243
0.1uF

L93 2.2uH
_IYyYys> - TU CVvBS R317. ~ 18
L/IND/SMD/0805
C656 ce57
330pF 330pF
Title
<Title>
size Document Number

Cust >m<Doc>

Date: Thursday, April 13, 2006
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FQ1216 : PAL ADDRESS
FQ1236 : NTSC TUNER IF
Cco 84

KAWA Confidential
Title
Ry TUNER IN
Size  Document Number <Designer> Rev
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AOSDATA2
AOMCLK
AOBCLK

AUSPR
AUSPL

»AOSDATA2

NAOMCLK
NAOBCLK
»AOLRCK
>MU
SPOUTR
AUSPR
AUSPL
OPOUTR
OPOUTL
A_MUTE

CS4334 2-CH AUDIO DAC

KAWA Confidential

1 1
GPIO DECRIPTION

UP3_4 :SW SCL
UP3_5 : SW SDA
EROO0O/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
GPIOO : 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
GPI0O10 : Indicates active video at HDMI port
GPIO11 : DVD POWER CONTROL
GPIO12 : AV SWITCH
GPI1013 : HDMI Hot Plug Detect
GPI014 : 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)
ADCINO : 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

" SUB WOOFER

Size  Document Number <Designer> Rev

s AKAI_MT8202_27US_LVDS_V0.0 . .= . = 1

Date: Thursday. April 13, 2006 Sheet 16 17



GPIO8: SPEAKER SWITCH(INTERNAL OR EXTERNAL

LCDTV

R780 R187 R760 CB16 CB19 CE22
NC 51K 2.2K NC NC NC

26/127

5x1 W/HOUSING
DIP5/W/H/P2.54

KAWA Confidential

Title
AUDIO Amplifier
size  Document Number <Designer> Rev
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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
01. INDEX AND INTERFACE NS : NON-STUFF
02. POWER

03. TUNER

04. MT5111 ASIC

05. MT5351 ASIC

06. MT5351 PERIPHERAL

07. DDR MEMORY

08. NOR FLASH / JTAG / UART

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

| v\

BEAD/SMD/0603 _ CB2
z

0.1uF
C0603/SMD

SPDIF CIRCUIT

DV33

BEAD/SMD/1206
[} fb

Xx-r».2200F/16v
C220UF16V/D6H11

+CE2
Xx-r».220uF/16v

DIRSIWIHIR2.54 C220UF16V/D6H11

+3.3V

POWER INPUT FROM MAIN BOARD

DIGITAL OUTPUT

A A 0.1uF

C0603/SMD

INDE X

2,3456,7S GND

2 +12v
+5V

2,6
256,S DV33

« » -

4,5S ORESET#
REQUEST#
READY#

REQUEST#

oo

GLOBAL SIGNAL

@

ASPDIF «» -

UORX
uoTX
u2TX
U2RX

UART (RS232)

VORI[0..7]
VOG[0..7]
VOBI[0..7]
VOPCLK
VOHSYNC
VOVSYNC
VODE

DIGITAL VIDEO OUTPUT

5 AOIMCLK
5 AOLLRCK
5 Ao1BCK AO1SDATAQ
5 AO1SDATAO

5 ASPDIF «» -

DIGITAL AUDIO INTERFACE

AUD_CTRL

5 AUD_CTRL «» -

MediaTek Confidential

Size  Document Number Rev

Cus 3m
Date:

MT5351RA-V2

TwinSon Chan

Monday. February 20. 2006 Sheet 1 of S
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2,4 +5V_TUNER « » -

1.2.4.5.6.7.8 GND « » -

GLOBAL SIGNAL

4 RF_AGC

4 IF AGC

4 2nd_IF+

4 2nd_IF-

A TUNER SCLO

TUNER_SCLO TUNER SDAO
TUNER_SDAO

TUNER INTERFACE

IS

MediaTek Confidential

Title
TUNER
Size Document Number
Cust :M MT5351RA-V2 TwinSon Chan
Date Mondav. February 20. 2006 Sheet 3 of

Rev



12356.7.8 G\D «» -

158 ORESET# «» -

GLOBAL SIGNAL

3 RF_AGC
3 IF AGC
3 2nd IF+
3 2ndIF-

TUNER SCLO
3 TUNER SCLO SDAO
3 TUNER_SDAO TUNER

TUNER INTERFACE

JMATNZ
5 TS TSIERROR
5Ts
TS INPUT
CRYS/DIP/SMD
DVDD18 DVDD18
AVDD3
" +5V_TUNER DV3 _DM
BEADISMD/080% 1+CE19 4 322 ~=01 0CB26
10iF | OU803/SMD COBO3/SMD  CO603/SMD  COB03/SMD  COB03/SMD  COB03/SMD BEAD/SMD/( A A 0.1uF -
L C0603/SMD | C0603/SMD
> R29 . R30 R31 R32
Digital 1.8V Bypass Caps > 10K > 10K > 4.7K ‘> 4.7K
RO603/SMD  R0603/SMD RO603/SMD  RO603/SMD
FB4
DVDD33 DVDI TUNER_SDAL TUNER_SDA
cB27 1* 1
L D«5 BEADISMDI0603 A ~ 0.1uF ——1 2N7002
- | C0603/SMD J  N-MOSFET
BEAD/SMDI080SJ [+ GE2C - N _ocB28 i
). 1uF | C0603/SMD CO603/SMD CO603/SMD C0603/SMD  CO603/SMD  CO603/SMD
E10UF16V/D5H C0603/SMD TUNER_SCL1 3QFR2 1 TUNER SCL
Digital 3.3V Bypass Caps ]
EADISVDIO0S — O
AVDDE3 AD 8 O 60SMD SIF LEVEL SHIFTER
L_dM6.
CB35 ADVDD33 2
BEAD/SMD/0805 1+ CE - §_ CBAO HIH
0.1F C0603/SMD  CO603/SMD  CO603/SMD  C0603/SMD  CO603/SMD TUNER SDAL TUNER SDAO
H C0s0ISMD i MediaTek Confidential
BEAD/SMD/0603 = 0.1 RO603/SMD
Analog 3.3V Bypass Caps 2 asvd
TUNER SOL1. Bid TUNER SCLO |
Tite
ROGO/SMD MT5111 ASIC
Sze
c MTS351RA-V2 TwinSon Chan
Date: Monday February 20 2006 Sheet 4 of
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21 siit

1234678 QT
[IE U si#=
6 CPAAND - LAWD———
6 gSlo Q -
6 X0

GLOBAL SIGNAL

TUi>D0L0
8HW! flessee

‘ Psas;? B d s s =
, FLASH INTERFACE

, AUDIO INTERFACE
il

H
| JTAG PORT

, UART (RS232)

ANALOG PART

I a l1di Id
@D | CERID | @

Add by Ada

MediaTek Confidential

MT5351 ASIC
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+1v25 DDR +1v25 DDR
DV25 DV25 Dv25
22xANEM WE# Rel® I
MEM -DDR13
—Rl 2 ™4 Dots MEM DQI5 MEM_ DQ16
VS
B35
17 RN22® I Rr'C C oo
0QL2
MEM_DQI0
MEM_-DDR12 MEM -DDR12 R64 . 75
R65 MEM_-DDR13 MEM CAS#  R66 . B
5 Re RN\27 2 754
NVEM DGSL
_ VEM VREE _
MEM DQVO MEM DQV2
; 22x4MEM_RASH MEM CLKA#
| 1 R\ 2 X4
MEM -DDR12
22 MEM ADDR; MEM -DDR3 R68 MEM ADDRII
R71 MEM ADDRII MEM -DDR11 R72 - MEM _-DDRIC
MEM QLKEN MEM CLKEN R78 . . NS/75 .
R 8 iRgCanM
CLOSED TO MT5351 CLOSED TO DDR 16 DORTSOPS
TSOU_0D6B5_22D6LX9D7W_665"
DDR#1
RCLKO  R1 MEM CLKA
CLOSED TO MT5351 CLOSED TO DDR
R0O603/SMD
RCLKO# MEM_CLKA#
i1
RCLK1 Rl MEM _CLKB
R0O603/SMD
RCLK1# Rl MEM _CLKB#
CLOSED TO MT5351 CLOSED TO DDR
DV25
| E ~ZL — €1 C142 | C143 -
= Qiui = Q.iui = Qiui - SIIZP = Oiui = Qiui = p.iui = 0.1uF = 0luF  —| E:‘UT I o
C0603/SMD  C0603/SMD C0603/SMD  C0603/SMC D C0603/SMD C0603/SMC C0603/SMD  C0603/SMD  C0603/SMD C154 C155 C156 C157. C159 C172
- < -/16v “ O0lF “ OlF “ OIF “ OWF “ O0lF “ O0lF “ O0lF *“ O0IF —
I 0UF16V/D6HI1  C0603/SMD  CO603/SMC  C0603/SMD  C0603/SMC 00603/ C0603/SMI
+1V2
DV25
474 T T T T [ | a
feowr = gg.u-& "'"Aglﬁng ""S.lf& ~  0lF ~AO01F ““-glﬁﬁ ‘-"811‘24% ‘-‘—gﬁ A0 1F E A MO WUF
+0603/SMD C0603/SMC  CO603/SMC  CO603/SMC  C0603/SMD  C0603/SMD  CO603/SMC  C0603/SMC ~ C0603/SMC - C0603/SMC - C0603/SMD - C0603/SMD -
I CE26 CB125 CB126 C173 C174 C175 C176 C177 C178
220uF/16v I~ 0luF  HM0.luF I~ OluF HAQIuF  AAQIF |~ 0luF  HA0.1uF 1A OluF
+1v25_DDR T C220UF16V/D6HI11 | C0603/SMD CO0603/SMD C0603/SMD  CO603/SMr  CO603/SMD  C0603/SMD  CO603/SMC  C0603/SMD
[ BYPASS CAP. FOR TERMINATOR -
O o OF (EVERY 2 RESISTOR PUT 1 BYPASS CAP.)
BYPASS CAP. FOR DDR
C102 1 C105 1 C106 | C107 1 C108 1 C109 1 cuo i cu1 | C103 N
A 01Uk OluF ~ QOIuF *“ OWF " OlF " O0.1uF A OluF A OIuF A 0.AuF @
| C0603/SMD C0603/SMD CO603/SMC  C0603/SMC  CO603/SMD 00603/ C0603/SMC  C0603/SMD  C0603/SMD
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_ 16 DDRTSOP6
TSOU_0D65_22D6LXOD7W_665"
DDR#2

VEM DQS3
VEM VREF

MBM CLKB#

MEM -DDR12
VBV ADDRII

+1V25_DDR

6 Dv25
8 G\C

GLOBAL SIGNAL

RI
RDQ0..3r %g(
RooS % R
RDQM0.3
RAM ’;
RBHO
RCLKO
RCLKO#

RCS#
RRAS#
RCAS#
RWE#
ROE

ROLKL
RCLK1#
VEM VREF

cnnanaaaaaanaan

-DDR-MEMORY.
EQUAL LINE LENGTH

ce24
17uF/16v
CATUF16VIDSHS

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

+CE29
-n220uF/16v
C220UF16V/D6H11
ADD by Ada
MediaTek Confidential
Tite
DDR MEMORY
Size | Rev
as M MTSSIRAVZ TwinSonChan \ 1
Date: Monday February/ 20 2006 Sheet 7 of 8
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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.

36 /127



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 light.
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: aNoATSC 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 |-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 R2S515102NP

- WM8776
24-bit, 192kHz Stereo CODEC with 5 Channel I/P Multiplexer
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MT5111CE

MT5111CE
Single-Chip HDTV/CATV.:Demodulator.

B EINCEA 909 antenna interface
Controlled by 1°C mterface

M MediaTek Inc. Confidential
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MT5111CE

Functional Block Diagram

utput B
\nterface » TS Output

Control Interface

¥ Tuner G Bus <—T

Figure 1: M

M MediaTek Inc. Confidential
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MT5111CE

interface.

ntrol v'bltaées back to the RF tuner and the IF ap

&,
1al g Si

| | @

M MediaTek Inc. Confidential
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MT5111CE o July 2005

of TCM and Reed-Solomon decoders. For CATV reception, MT5111C

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

capability;to remgve fhe NTSC co-channel interference. To achieve the best

recept n Q.ﬂditldn, an antenna interface compliant wi

o

mediately turn off
i)

I

fe the power

M

“x7 1 MediaTek Inc. Confidential
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MT5111CE

Pin Out

> p)
> B ) T EE R -
LUUUUUUOOOOOUOUOUO el &8 8 ¢ ¢ 8 2 8 & 8
AVDD 10
M MediaTek Inc. Confidential AVSS 11
AVDD 12 MT51

NC 13

NC 14 1 OO_L

ADVDD3.3 15
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MT5111CE

Pin Description

Signal Name

Transport Stream

TSDATA[7:0]

TSSYNC

TSVAL

TSCLK

TSERR

differential IF input

ADC reference iop voltage. Decouple with a cafﬁacitor to AVSS
ADC reference bottom voltage. Decouple with 3 capacitor to AVSS

ADC common mode voltage |

Clock Generation

XTAL1

XTAL2

Control Signals

HOST_CLK

HOST_DATA

TUNER_CLK

TUNER_DATA

IF_AGC

RF_AGC

RESET

eset pin, low active

SAQ

ave address selection pin, tie to VDD3.3 or DGND

SA1

Chip slave address selection pin, tie to VDD3.3 or DGND

Power Supply

VDD3.3

126,35,42,
52,60,70

Digital power supply, tie to 3.3V

VvDD1.8

18,30,40,45,
55,64,75

Digital power:supply, tie to 1.8V

DGND

16,19,27.31,
36,41,43 46,51,56
61,63,65.71,

AVDD

3,10,12,80,83

AVSS

plane

ADVDD3.3
AVDD1.8

po%ent, tie to 3.3V

Others

NC

Table 1: Pin Description

VI

g J.k MediaTek Inc. Confidential
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MT5111CE

Electrical Characteristic

Recommended Operating Conditi

3V Pigital 16 Powér:glippiyVoltage 3 | 33

Volt

8V Anal@g Fower Supply Voltage

Volt

Bigital Input High Voltage

|_vDD3.3:

[_AVDD1 B8 1.8v Analog Power Supply Current mA
P_VvDD1.8 | 1.8V Digital Core Power Dissipati§n mw
P_AVDD Dissipation mW
P_VDD3.3 mwW
mw

mw

mw

wer Dissipation (ATSC Mode)

M MediaTek Inc. Confidential
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MT5111CE

Typical Current and Power Dissipation (QAM Mode)

I_VDD1B
I_AVDD

1_vDD3.3
I_AvVDDA4.8

M

47k MediaTek Inc. Confidential
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MEDIATEK

Specifications are subject to change without notit

audio including DVD-Audio
MT18293 is a : 9-192kHz or

receiver that fits [ 7 ¢ %7 8-ch. 32-96kHz

such as LCD ! Programmable 3-wire output supports numerous
receiver is capa low-cost I12S audio DACs

165MHz and v »  Supports IEC60958 2-channel PCM

UXGA. The = Capable of carrying IEC61937 compressed audio
standard, includ

and stereo audi

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

FEATHRES

B Industry-Standard

=  HDMI 1.1 jzel . i .
« DVI10 Flexible interrupt regi ters with interrupt pin
" EIACEA-861B Power Management

» HDCP 1.1

= 1.8V core provides low-power operation

B Digital Video Out =  Flexible power-down modes

* Integrated PangiLink C

» Supports DTVE
(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 pjxel
clock over 112MHz)

* Flexible digital video interface

| ] 24-bit RGB/YCbCr 4:4:4

B Qutline
*  128-pin QFP packa

B 8-bit YehCr4i2:2 (
*  Integrated RGBi<->2Y Chi
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MEDIATEK

PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE

CGND18
C\VCCis

MUTE|

Gispa|
“spy
soo|

MCLK]

GPIng

CEND1g
CVCC18
AUUBVLLTE
AUDEGND
xraLout|.
XTALIN
XTALVEC
REGVCC
RSVDL|
RESETH
SCOoT|
INT]

281 GPIOS

27| GFIOG

28| GPIO?7

25fCGND18
241CVCC18
23jGPIC8

22| GFIOa

21|GPiOI0

GRInTT

OSCIN -~

506 _iH

8loond | Tt
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A
MEDIATEK

PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE

DsCL

DSDA

o BWP

HDCP | g-KSCL
Keys | KSDA

PWRSY

SOG_IN
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MEDIATEK

PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE

ltem Symbol
1 CVCC18
2
3
4 RS
5 TMDS Analog 3.3V power
6 | TMDS Analog ground
7 TMDS PLL 3.3V power
8
9 | AuDPVCCi8
10 AUDPGND
11 XTALVCC
12 REGVCC
1 INT
2 RESET# eset Pin. Active low
3 DSCL DDC I2C clock, 5V tolerance
4 DSDA /O |DDC I12C data, 5V tolerance
5 CSCL
6 CSDA
7 KSCL
8 KSDA
9 KwWP ¥S EEPROM write protect
10 SCDT Indicates active video at HDMI input port
11 CISCA 12C device address select
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MEDIATEK

PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE

Item Symbol Pin #
12 PWR5V 44
13 RSVDL 88
14 RSVD
15 NC
16 NC
17 OSC_IN
18 S0G
19 CEN’
1 MCLK
2 SCK
3 UWE
4 SDO I28 serial data output
5 SD1 12S serial data output
6 sSD2 128 serial data output
7 SD3 71
8 SPDIF 70
9 MUTE
1 GPIOO
2 GPIO1
3 GPIO2 /0 |ePIO
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PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE

MTK CONFIDENTIAL, NEEDIS

OSURE

Item Symbol Pin # Type D cripiion
4 GPIO3 32
5 GPIO4
6 GPIO5
7 GPIO6 :
8 GPIO7
9 GPIOS8
10 GPIO9
11 | GPIO10
12 GPIO11
13 GPIO12
14 GPIO13
15 GPIO14
16 GPIO15 GPIO
TTL Interface (28)
1 DE 127 o |Dataenable
2 VSYNC 1
3 HSYNC 128
4 ODCK
5 QEO
6 QE1 Even pixel
7 QE2 o |%4-bitEven pixel
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MTK CONFIDENTIAL

PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE

ltem Symbol Pin # Type Dqscripﬁion

24-bit Even pixe

8 QE3 121

9 QE4 17

10 QE5

1 QE6

12 QE7

13 QES8 24-bit Even pixel

14 QE9 i 24-bit Even pixel

o)
15 QE10"
16 QE11
17 QE12
18 QE13
19 QE14
20 QE15
21 QE16 24-bit Even pixel
22 QE17 100 24-bit Even pixel
23 QE18 99
24 QE19
25 QE20
26 QE21
27 QE22
28 QE23 24-bit Even pixel
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68

XTALIN

69

XTALOUT
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Specifications are subject to change without notice,;

HDTV. It includgs: 3D comb fi e - Motion Adaptive 3D Noise Reduction

retrieve the be VBI decoder for Closed-Caption/XDS/
signals. Embed Teletext/WSS/VPS

high bandwidth High speed advanced Teletext/Closed-Caption
24/16/8 bits di
external digital

may accept: all kinds of
wdeo :source. New 2nd

, y* the interlace V|deo into
progressive one with overlay of a 2D Graphic
processor. Advanced full function color processing
with fuIIy 10-bit path prowdes high quality wdeo

i

audio processor dec
with lip sync conttol,
post-processed sound effect

microprocessor redu" es ) )
shortens the sched Saturation/hue adjustriient

program. MT8202 f Brightness and contrast adjustment
performance HDTVZready: solutic ; Black level extender

manufactures. White peak level limiter
Adaptive Luma/Chroma management
FEATURES Automatic detect film or video source

3:2/2:2 pull down sou
« 2 generatld

detection
B Video Input Motion adaptive
= Support fully programmable 8 Composite/SV input
pins s : ratio vartical/tibrizontal scaling of video,
»  Support 2 Component inputs with V
HDTV 480p/720p/1080i format

(1280x1024x75Hz)
= Support DVI
= Support CCI

Advanced dithering processing for L.CD display
with 6/8/10 bit output

Frame rate conversion, 50Hz to 75Hz

B TV decoder

Audio DSP
= Support BTSC/EIAJ/A2/NICAM decode
=  Stereo demodulation, SAP demodulation
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PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE

= Noise reduction
*  Mode selection (Main/SAP/Stereo)

*  Pink noise and white noise generator
= Equalizer

»  Sub-woofer/Bass enhancement
= Noise auto mute

3D surround process

7upp')ccri'rt OSD mirror and upside down

" ® Host Micro controller
s Turbo 8032 micro controller
Built-in internal 373 a

g
channel bypa d 2- ahannel headphone output
»  Embedded 3 ternal DAC output .

B DRAM Controller
= Supports up to 32M-byte SDR/DDR DRAM
»  Supports 2x16 bit SDR/DDR bus interfaces

» Build in a DRAM interface programmab
optimize the DRAM performance

Prograinmable GPIO
B Video Output device control
» TV pattern gen
* Interlaced 50Hzto 12 : M Outline
*  Support up to 1366 h i A = 388-pin BGA package
= 6/8/10-bit singl = lLead Free

LVDS output »  3.3/2.5/1.8-Volt operatlng voltages
*  Support video gutput mirror and upside down =  0.18um process

B 2D-Graphic/3 OSD processor
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PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE

BLOCK DIGRAM

Tuner
i o
2
|22
g
AV/SV ~
inputs X 8 ig; Scalar <
YPbPr X2 th
o)
o
e =
RGB gjz’r
=
@,
8.
5,.'
)
an
Xy
(¢}
o
Analog Switch
Analog switches are bilt in 02:to connect to 17 input signals and there is need to add external components to add

analog video multlplexes onb

ADC/ Source Select
The video ADC sample analqg input sign

Audio Interface

Audio interface accept
signals. Audio decodér Will

Embedded 7.1 chann

DSP
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PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE

DSP handle audio decoding as well as computing intensive jobs. The
convergence for various audio standards in the world.

Advanced DSP engine supports full functions of sound

MDDi/Scaler

MDDi is MTK proprietary de
I’broken images. The MDDi
engine supports b interlacing.
Two totally indepel

With MDDi and hi
quality for motion

Color/Gamma

MT8202 includesi
contrast/hue/sat

Advanced dither f

8032

2D-G/OSD

On-chip graphic engine
With 2D-G and OSD.

One YUV space OSD
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Specifications are subject to change without notice,,
P

MediaTek MT53
HD MPEG-2 video

encoder. The f
feature-rich D
World-Lea
standards, in
Rich Featu
support 1394
provide user ¢

fual MPEG 2. MP3, AC3 Audio

decode
J f 4. Dual Display
POD/ 5. PIP/POP/Quad Mode
Audio DAC -
pvBcr L o 673 IEEE1394-5C

., POD/DVB-C

M d nformatlon

* T5351AG > one HD decoder
MT5351AG; MT5351CG = two HD decoder

DDDD-BG DDDD Lo Code All Package are Lead Free

LLLLL Subcontractor Code

TLLLL: Lot Number
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PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE MTK CONFIDENTIAL NGI:D/SCLOSURE

General Feature List

& Host CPU
=  ARM 926EJ
= 16K [-Cache and 1
8K Data TCM and

f video,

~ B Main Display
= Mixing two video and three OSD and hardware
cursor

= Support DES/S-DES de- scramble
» 96 PID filter and 128 section filters.
= Support TS recording via IEEE1394 interfgce

B MPEG2 Decoder
= Support dual MPE

Macrovision Rev 7.1.L1T
CGMS/WSS
Closed Captioning

Six12-bit video DACs for CVBS, S-video or
RGB/YPbPr output

=  Decode Base-

| 2D Graphics
*  Support multiplg color
= Point, horizont@/vertic fine primitive drawing
*  Rectangle fill and gradient fill functions

=  Bitblt with transparent, alpha blending, alpha
composition and stretch

=  Fontrendering by color expansnon
= Support clip masks

B Digital Video Interfa
= Support SAWE

igital video input
al output for main display

horDDR266, DDR333, DDRA400 JEDEC

. specification compliant SDRAM
= Square size,

cursor .
® Peripheral Bus Interface

= Support NOR/NAND flash

B Video Processin
- =  Support CableCard host control bus

= Advanced Métlo

resolution .
B Audio
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PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE

»  Support Dolby Digital AC-3 decoding =
*  MPEG-1 layer I/ll, MP3 decoding

*  Dolby prologic Il

= Main audio output: 5.1ch + 2ch (down mix)
= Auxiliary audio output: 2ch
*  Pink noise and white noi
= Equalizer

\P17 UDMA mode 5, 100 MB/s
and watchdog controller

B |C Outline
» 471 Pin BGA Package
*  3.3V/1.2V dual Voltagh

= 2SS I/F

W Peripherals
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PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE

Electrical Characteristics

Absolute Maximum Rating

Symbol

IOVDD ; \Y
CVvDD t0'1.8 \Y
AVDD 0.5t04.6 v
RVDD -0.5t0 3.5 v
VIN(3.3V) VSS-1.0 to 3.63 \Y
VIN(SV toler VSS-1.0 to 55 \%
Vout 13 to VDDI3+0.3, v
Ts S?orage Temperature “ C
Ta Ambient Temperature C

it

DC Characteristics

Symbol
I0VDD
CVvDD
AVDD
VIH(3.3V)
VIL(3.3V) .V inpufigoltage low 0.8
VOH(3.3V) 335/’ output voltage high
VOL(3.3V) 3.3V output voltage low
VIH(3/5V)
VIL(3/5V)
VOH(3/5V)
VOL(3/5V) eran s :
Tj ‘ L. ‘ . :% ‘ : 125
PD(estimate) P¢ i ion|
Pdown

Unit

<< <<

3/5V tolerance input ‘

£0<<<<

8
g
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PRELIMINARY, SUBJECT TO CHANGE WITHOUT NOTICE

DDR ELECTRICAL Characteristics and DC Operatin:

Symbol Parameters

RVDD(DDR333) DDR I/O supply voltage
or DDR333,

RVDD(DDR400) DD v
DVREF

VTT VREF+0.04 V
VIH RVDD+0.3 V
VIL VREF-0.15 V

DDR AC Operating Condiction

Symbol ~ Parameters

VIH
VIL

Vslew

Vswing
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Digital Power Amplifier R2S15102NP

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

[.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.

Fal Package

2.Feature
*High Output Power(THD=10%)without external Heat Sink
(note) the thermal pad is soldered the thermal pad with
the printed-circuit board directly.
Reccmmandesl| Power Condition

SE operation mode :10Wx2ch(VD=24V) at8 O

BTL operation mode: 20Wx1ch(VD=18V) at 8 O
*The RENESAS original circuits realize high power efficiency, 20pin QFN

low noise and low distortion characteristics. .
Body : 6 Xx 6 mm

*Pop sound Less ) .
*Built-in protection function Lead pitch : 0.8 mm

(Over Current, Over Temperature and Under Voltage)
«Built-in Mute and Stand-by function

3.0perating Condition
« Reccmmand«:! Power supply voltage : from 11V to 25V
« Reccmmandol Speaker Impedance :from 4 to 80

4.Block Diagram

HB1

VD1
OouT1

VS1
HB2

VD2
ouT2

VS2
DvDD

VREF
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Digital Power Amplifier R2S15102NP

51 Pin Configuration(Table.l)

No.

10

&R BR

16
17
18
19
20

NAME I/O
OuT1 @)
VD1 —
STBYL I

PWM1 I
IN1 I

CBIAS 110

ROSC I
GND —
VREF I/O

PROT O

IN2 I

PWM2 I
MUTEL I
VD2 —
ouT2 @)
VS2 —
HB2 I/O
DVvDD o
HB1 I/O
VS1 —

Description
Power Output pin #1
Power supply pin for power output stage #2

Stand-by control pin. When this is “L”, circuit current is
reduced.There is the pull-down resistor:50Kohm(typ.).

PWM input pin #1 ( for phase compensation)

Analog input #1. The gain is depended on the external
resistance .

A capacitor is connected so that it may not be influenced of
power supply change(Ripple Filter).

Control pin for PWM carrier frequency
GND pin for analog block

Capacitor connection pin for analog block reference
voltage source

Protection Timer pin. At protection mode,the output

becomes “L”-level.

(The timing capacitor is connected)
SE operation  Analog input #2(as same as IN1)

BTL operation When this is connected to DVDD pin via

the resister, Reversed signal of OUTL1 is
output to OUT2.

PWM input pin#2 ( for phase compensation)

Mute control pin. When this is “L”, it becomes mute status.
Power supply pin for power output stage #2

Power Output pin #2

Ground pin for power output stage #2

Capacitor connection pin for bootstrap

Built-in power supply pin for internal digital block.
Capacitor connection pin for bootstrap #1

Ground pin for power output stage #1
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Digital Power Amplifier R2S15102NP

6 Absolute Maximum Rating(Table.2)

Symbol Parameter Condition

VD max Maximum VD Voltage VD1,VD2 pin voltage

HB max Maximum HB Voltage HB1XHB2 pin voltage
Pd Power dispassion Ta = 25°C :See Fig.3
Oja  Thermal Resistance SeeFig.3

T Junction temperature Maximum Temperature
Ta Operating ambient Temperature range
temperature

Tstg  Storage temperature Temperature range

Value Unit
27 Vv
40 Vv
4.2 w
30 °clw
150 C

-20~75 C

-40~150 C

Fig .3 Thermal De-rating(on PCB: printed-circuit board ):Size 75mm x 75mm

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

10 Without External Heat Sink(l)
Double PCB copperplanes(t=0.035mm) are
needed and each size is almost 75mm X 75mm.
(Op ™ 3(fC/W ,4layer PCB)

6.3W

Without External Heat Sink(2)

4.2W

2.5W

1.6W
1.0W

25°C 75°C
(NOTE)

There is no copper plane and

no thermal treatment.
( 1llayer PCB)

> Ta
150C

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 irn

Thermal Via
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There are side expositions of
the die pad at corners of the
package.

(The die pad is grounded.)



Digital Power Amplifier R2S15102NP

Consideration about the PCB design
The Power dispassion at 10Wx2ch(SE) or 20Wx1ch(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>

GND plane
PCB 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 ofthe 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
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Digital Power Amplifier R2S15102NP

7. Recommended Operating condition(Table.3)

Symbol Parameter Condition MIN TYP MAX Unit
VD  Supply Voltage VD1,VvD2 pin voltage 11 - 25 \Y
VH Control voltage of highlevel STBYL MUTEL 2 - 5 vV
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

IVD

VDPR
TPR

TRL
IPR
Pomax

THD

No

Eff

Mute
PSRR

Parameter

Circuit Current

Detection Voltage

Protection
Temperature

Release Temperature
Protection Current

Maximum at SE
output
power atBTL

Total Harmonic
Distortion

Output Noise level

at SE
atBTL
Mute Attenuation

Power
Efficiency

Ripple Rejection
Ratio

Condition

No Signal

MUTE

Stand-by

VD under-voltage
Thermal Shut-dawn

Thermal Shut-dawn
Output over-current
THD=10%XVD=24VX
RL=8Q
THD=10%XVD=18VX
RL=8Q

th
w

A-Weighted filter

Po=10+10W
Po=20W

dvD=100mVrms,f=100
Hz
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MIN TYP MA Unit

X
TBD 28 TBD mA
TBD - TBD mA
- - 10 uA
TBD 98 TBD V
- 150 - °c
- 120 - °c
- 6 - A
TBD 10 - Wich
TBD 20 - W
- 01 TBD %

- (100) TBD uVrm

S
TBD 93 - %
TBD 89 - %
TBD 80 - dB
TBD 50 - dB



Digital Power Amplifier R2S15102NP

(note)
] ; “R for GND” ‘sare
9. Appllcatlon Examples for the evaluation only and

Fig4_ SE operation mode(10Wx2ch) "t needed actualy.

0.1u 1000u
m0 VD=+11
INi Or-N+-VW MUTE
I 047u
R for

R for R GND

GND .(150K)

(47k)

(note) '
17T This capacitance value depends on
. . the speaker peripheral circuit.
Fig.5 BTL operation mode (20W)
VD=+11~25V

BTL Configuration

MUTE

R for

R for GND
g’;‘kD) (150K)

ITT
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Digital Power Amplifier R2S15102NP

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

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

17T

(note)

“R for GND” ‘sare

for the evaluation only and
not needed actually.

VD=+11~25V

BTL Configuration

MUTE

R for
GND
.(150k)

(note)

The audio mute function must be
done by PWM signal..

Fig.7 BTL operation mode without output LPF cail

If this speaker lines is very short, the LPF coil
is not needed. A on

R for
GND
(47k)

a
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BTL Configuration

MUTE

R for
GND
4150k)

FB:Ferrite Beads
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WM8776

24-bit, 192kHz Stereo Codec with 5 Channel I/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
i%s, 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

ADCREFP
ADCREFGND

FEATURES

Audio Performance

— 108dB SNR (‘A" weighted @ 48kHz) DAC
~  102dB SNR (‘A’ weighted @ 48kHz) ADC
DAC Sampling Frequency: 32kHz — 192kHz
ADC Sampling Frequency: 32kHz — 96kHz

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
—~ 128, 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

Q ZFLAGL

O ZFLAGR

O DACREFP
DACREFN
VMIDDAC

1
VMID

AND

AUDIO INTERFACE

DIGITAL FILTERS

L

STERED 5 H +
DAC

=+

VauTL
VOUTR

HPVDD
HPOUTL

ow

FILTERS HPOUTR

HPGND

Qe 0
o a wood
z a a o
a > <]
a o =

CE

CONTROL INTERFACE

mmywiolfson
WMB776

a

8

AUXL
AUXR
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Product Preview

WM8776

PIN CONFIGURATION

N2R
N3l

A
Al

IN3R.

A

=
J4 KB o @ & o
X %]
2zz222:z8
14 44 £

AINVGR
AGND

48 47 45 45 44 43 42 41 40 39 38 37
AL T 1 ® 6 |avDD
ANIRC_T |2 351 | ] ADCREFP
ANIL[C T |3 34| [ ] ADCREFGND
pacBelk[ 1|4 33 T ] vmibapc
pACMCLK T s 32T JauxL
DN ] |6 31 [ lauxr
PACLRC [ | 17 30 [T ] DACREFP
ZFLAGR[ ] I8 29 T | DACREFN
ZFLAGL T |9 28 [T vmiopac
Apceelk [ T 110 27 (1] voutr
Apcmerk [ 11 26 [T ] voun
DouT [ |12 251 ] Ne
13 14 15 16 17 18 18 20 21 22 23 24

ADCLRC
DGND
DVDD
MODE

CE

D}

CcL
HPGND

HPOUTL

ORDERING INFORMATION

HPVDD
HPOUTR

NC

TEMPERATURE MOISTURE PEAK SOLDERING
DEVICE RANGE PACKAGE SENSITIVITY LEVEL | TEMPERATURE
WMB776EFT/V 225 to +85°C 48-pin TQFP MSL2 240°C
WM8T776EFT/RV -25 to +85°C 48-pin TQFP MSL2 P
(tape and reel)

g M
WMB776SEFTV 25 to +85°C 48-pin TQFP SL2 260°C

(lead free)

o MSL2
WMB776SEFT/RV -25 to +85°C 48-pin TQFP 260°C

(lead free, tape and reel)

Note:
Reel quantity = 2,200
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WM8776

Product Preview

PIN DESCRIPTION

PIN NAME TYPE DESCRIPTION
1 AIN2L Analogue Input | Channel 2 left input multiplexor virtual ground
2 AINTR Analogue Input | Channel 1 right input multiplexor virtual ground
3 AIN1TL Analogue Input | Channel 1 left input muiltiplexor 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 (extemnal 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 DI 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 AINSR Analogue Input | Channel 5 right input multiplexor virtual ground
43 AINSL 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 AINZR 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.
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WM8B776

Product Preview

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 -0.3vV +7V
Voltage range digital inputs (DI, CL, CE and MODE) DGND -0.3V +7V
Voltage range digital inputs (MCLK, DIN, ADCL.RC, DACLRC, DGND -0.3V DVDD + 0.3V
ADCBCLK and DACBCLK)
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 \'
Analogue supply range AVDD, HPVDD, 2.7 5.5 \
DACREFP
Ground AGND, DGND, 0 \%
DACREFN,
ADCREFGND
Difference DGND to AGND -0.3 0 +0.3 \

Note: digital supply DVDD must never be more than 0.3V greater than AVDD,
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ELECTRICAL CHARACTERISTICS

Test Conditions

AVDD = 5V, DVDD = 3.3V, AGND = 0V, DGND = 0V, Ta = +25°C, fs = 48kHz, MCLK = 256fs unless otherwise stated.

PARAMETER [ SYMBOL l TEST CONDITIONS MIN TYP MAX UNIT
Digital Logic Levels (TTL Levels)
Input LOW level " 0.8 \%
Input HIGH level ViH 2.0 Vi
Output LOW VoL lo.=1mA 0.1 xDVDD Y
Output HIGH Vor lon=1mA 0.9 x DVDD \Y
Analogue Reference Levels
Reference voltage Vvmio AVDD/2 \Y
Potential divider resistance Rvmio 50k Q
DAC Performance (Load = 10k 0, 50pF)
0dBFs Full scale output voltage 1.0x Vrms
AVDD/S
SNR (Note 1,2) A-weighted, 108 dB
@ fs = 48kHz
SNR (Note 1,2) A-weighted 108 dB
@ fs = 96kHz
Dynamic Range (Note 2) DNR A-weighted, -60dB 108 dB
full scale input
Total Harmonic Distortion (THD) 1kHz, 0dBFs -97 -90 dB
DAC channel separation 100 dB
Power Supply Rejection Ratio PSRR 1kHz 100mVpp 50 dB
20Hz to 20kHz 45 dB
100mVpp
Headphone Buffer
Maximum Output voltage 0.9 Vrms
Max Output Power (Note 4) Po R =320 25 mw
R.=16Q 50 mW
SNR (Note 1,2) A-weighted 85 92 dB
Headphone analogue Volume 0.5 1 1.5 dB
Gain Step Size
Headphone analogue Volume 1kHz Input -73 +6 dB
Gain Range
Headphone analogue Volume 1kHz Input, 0dB gain 100 dB
Mute Attenuation
Total Harmonic Distortion THD+N fkHz, R =320 @ P, = -80 -60 dB
+Noise 10mW rms 0.01 0.1 9
kHz, R. =320 @ Py = =77 -40 dB
20mW rms 0.014 1.0 %
Power Supply Rejection Ratio PSRR [20Hz to 20kHz, without -40 dB
supply decoupling
ADC Performance
Input Signal Level (0dB) 1.0 x Vrms
AVDD/5
SNR (Note 1,2) IA-weighted, 0dB gain 102 dB
@ fs = 48kHz
SNR (Note 1,2) A-weighted, 0dB gain 100 dB
@ fs = 96kHz
64 x OSR
Dynamic Range (note 2) A-weighted, -60dB 102 dB
full scale input
Total Harmonic Distortion (THD) 1kHz, 0dBFs -90 -80 DB
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Test Conditions
AVDD =5V, DVDD = 3.3V, AGND = 0V, DGND = 0V, 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 1kHz Input -21 +24 dB
(Analogue)
Programmable Gain Range 1kHz Input -103 -21.5 dB
(Digital)
Mute Attenuation (Note 6) 1kHz Input, 0dB gain 76 dB
Power Supply Rejection Ratio PSRR 1kHz 100mVpp 50 dB
20Hz to 20kHz 45 dB
100mVpp
Analogue input (AIN) to Analogue output (VOUT) (Load=10k Q, 50pF, gain = 0dB) Bypass Mode
0dB Full scale output voltage 1.0x Vrms
AVDD/5
SNR (Note 1) 90 100 dB
THD 1kHz, 0dB -90 dB
1kHz, -3dB -95 dB
Power Supply Rejection Ratio PSRR 1kHz 100mVpp 50 dB
20Hz to 20kHz 45 dB
100mVpp
Mute Attenuation 1kHz, 0dB 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 1kHz full scale input, to the output level with all zeros into the digital input, measured ‘A’

o v »

weighted.

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 of band noise; although it is not audible it may affect dynamic
specification values.

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

Harmonic distortion on the headphone output decreases with output power.

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

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).

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).
THD+N (dB) - THD+N is a ratio, of the rms values, of (Noise + Distortion)/Signal.
Stop band attenuation (dB) - Is the degree to which the frequency spectrum is attenuated (outside audio band).

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.

Pass-Band Ripple - Any variation of the frequency response in the pass-band region.
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SPECIFICATION
FOR
APPROVAL

( ) Preliminary Specification

(= ) Final Specification

Title 37.0”WXGA TFT LCD
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LC370WX1
Liquid Crystal Display

Product Specification

1. General Description

LC370W X1 is a Color Active Matrix Liquid Crystal Display with an integral External Electrode Fluorescent
Lamp(EEFL) backlight system. The matrix employs a-Si Thin Film Transistor as the active element.
It is a transmissive type display operating in the normally black mode. It has a 37.02 inch diagonally
measured active display area with WXGA resolution (768 wvertical by 1366 horizontal pixel array)
Each pixel is divided into Red, Green and Blue sub-pixels or dots which are arranged in vertical stripes.
Gray scale or the luminance of the sub-pixel color is determined with a 8-bit gray scale signal for each dot,
thus presenting a palette of more than 16.7M (true) colors.

It has been designed to apply the 8-bit 1 port LVDS interface.

It is intended to support LCD TV, PCTV where high brightness, super wide viewing angle, high color gamut,

high color depth and fast response time are important.

General Features

Active Screen Size
Outline Dimension

Pixel Pitch

Pixel Format

Color Depth

Luminance, White
Viewing Angle (CR>10)
Power Consumption
Weight

Display Operating Mode

Surface Treatment

37.02 inches(940.3mm) diagonal

877.0mm(H) x 516.8mm (V) x 55.5mm(D) (Typ.)

0.200mm x 0.600mm x RGB

1366 horiz. by 768 vert. pixels RGB stripe arrangement

8-bit, 16.7 M colors

500 cd/m2(Center 1 point Typ.)

Viewing angle free ( R/L 178(Typ.), U/D 178(Typ.))

Total 126Watt (Typ.) (Logic=4.8W, B/L=120W [ILAMP=100mA] )
10,5009 (Typ.)

Transmissive mode, normally black

Hard coating(3H), Anti-glare treatment of the front polarizer
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2. Absolute Maximum Ratings

The followings are maximum values which, ifexceeded, may cause faulty operation or damage to the unit.

Table 1. ABSOLUTE MAXIMUM RATINGS

Value
Parameter Symbol Unit Remark
Min Max
Power Input LCM VLCD -0.3 14.0 Vdc at 25 £ 2 °C
Voltage Backlight inverter VBL 21.6 27.0 Vdc When operating
Option Input Voltage \Y -0.3 3.6 Vdc DCR-Enable, Select
ON/OFF Control Voltage VON/OFF -0.30 5.25 Vdc
Brightness Control Voltage VBr 0.0 3.3 Vdc
Operating Temperature TOP 0 40 C
Storage Temperature TST -20 50 C
Note 1

Operating Ambient Humidity HOP 10 90 %RH
Storage Humidity HST 10 90 %RH

Note : 1. Temperature and relative humidity range are shown in the figure below.

Wet bulb temperature should be 39 °C Max. and no condensation of water.

90%

|+

Storage

Operation

Dry Bulb Temperature [*C]
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3. Electrical Specifications
3-1. Electrical Characteristics

It requires two power inputs. One is employed to power the LCD electronics and to drive the TFT array and

liquid crystal. The other input power for the EEFL/Backlight is to power inverter.

Table 2 1. ELECTRICAL CHARACTERISTICS

Value
Parameter Symbol Unit Note

Min Typ Max
MODULE :
Power Input Voltage Vicd 11.4 12.0 12.6 Vdc
Permissible Input Ripple Voltage Vrp - - 200 mVP-P

- 400 500 mA 1
Power Input Current ltcd

- 535 785 mA 2
Option High threshold vih 2.3 - 3.3 Vdc
Input Voltage Low threshold VIL 0 - 0.7 Vdc
Power Consumption Plcd - 4.8 6.0 Watt 1
Rush current Irush - - 3.5 A 3

Note

1. The specified current and power consumption are under the VLCD=12.0V, 25 + 2°C, fVv=60Hz condition
whereas mosaic pattern(8 x 6) is displayed and fVis the frame frequency.
2. The current is specified at the maximum current pattern.

3. The duration of rush current is about 2ms and rising time of power Inputis I1ms(min.).

W hite : 255G ray
Black : 0Gray

Mosaic Pattern(8 x 6)
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Table 2 2. ELECTRICAL CHARACTERISTICS

Parameter

Inverter :

Power Input Voltage
Power Input Voltage Ripple
Unloading Input Voltage
Power Input Operating
Current Turn on

Power Consumption

Brightness Adjust
Input Voltage for

Control System Oon
Signals Oon/Off
O ff
Lamp
Life Time
Note

1. Electrical characteristics are determined after the unit has been

at 25+2°C and Vbr = 3.3V.

Symbol

] ]
5] ]

Pbl

Product Specification

50,000

Value

Typ

24.0

5.00

0.0

M ax

26.2

200

28.0

5.5

3.3

5.25

0.5

‘ON’and stable

LC370WX1
Liquid Crystal Display

Unit Note
Vdc
mVp-p 1
Vdc
A 1
A 1,2
W 1
Vdc 3
Vdc
Vdc
Hrs 4

for approximately 120Min

The specified current and power consumption are under the typical supply Input voltage, 24.0V.

It is total power consumption.

LPL recommend Input Voltage is 24.0V + 5%.

(Philips system should keep the input voltage as 25.5V + 2%)

2. Itis not inrush current, itis the current at turn on time.

3. Brightness Control.

This VBR Voltage control brightness.

Vbr Voltage Function
3.3V Maximum Brightness (100%)
ov Minimum Brightness.(20~30%)

4. The life time is determined as the time at which luminance of the lamp is 50%

compared to that of initial

value at the typical lamp current on condition of continuous operating at 25 + 2°C.

Specified value is when lamp is aligned horizontally.
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3-2. Interface Connections

This LCD employs two kinds of interface connection, a 30-pin connector is used for the module electronics

and two 12-pin Connectors are used for the integral backlight system.
3-2-1. LCD Module

-LCD Connector(CNI) : FI-X30SSL-HF (Manufactured by JAE) or Equivalent

- Mating Connector : FI-X30C2L (Manufactured by JAE) or Equivalent

Table 3. MODULE CONNECTOR(CN1) PIN CONFIGURATION

Pin No.

Note:

© N O U A W N

W RN NN RN NNDRNNNRNRRRPR P P B B b e e
O © o N o OO b~ WN P O © o N o 00~ wN PP o

1. Ifthe

. This pin is pull down to the ground with 3kohm

Symbol Description Note

VLCD Power Supply +12.0V
VLCD Power Supply +12.0V

VLCD Power Supply +12.0V
VLCD Power Supply +12.0V

GND Ground

GND Ground

GND Ground

GND Ground

Select Select LVDS Data format 1

DCR Enable Dynamic CR Enable ( ‘L’ = Disable , ‘H’ = Enable ) 2

GND Ground

RA- LVDS Receiver Signal(-)

RA+ LVDS Receiver Signal(+)

GND Ground

RB- LVDS Receiver Signal(-)

RB+ LVDS Receiver Signal(+)

GND Ground

RC- LVDS Receiver Signal(-)

RC+ LVDS Receiver Signal(+)

GND Ground

RCLK- LVDS Receiver Clock Signal(-)
RCLK+ LVDS Receiver Clock Signal(+)

GND Ground

RD- LVDS Receiver Signal(-)

RD+ LVDS Receiver Signal(+)

GND Ground

VBR_OUT VBR output form LCD module
VBR_EXT External VBR input from System to LCD module
GND Ground
GND Ground 3

pin no. 9 is Ground, Interface format is “LG”, and ifthe pin no. 9 is Vcc(3.3V), Interface format
is “DISM”. See page 9 and 10.

resistor in LCM.

Ifyou want to enable DCR, contact this pin to VCC(3.3V) with 0Oohm resister.

For more information, see FIG 5 inthe appendix 1.

. The pin no. 30 is necessary for LCD test.

When LVDS signals are abnormal operation more than 3-Vsync times and power 12V is supplied,

‘Open’or Vcc':
‘Ground’ :

LCD operate itselfa black pattern. (NSB -

LPL recommend ‘Ground’for NSB.
(ground) pins should be connected together, which should be also connected to the LCD

. All GND

module’s metal frame.

LCD operate itselfsome test patterns.(AGP - Auto Generation Pattern)

No Signal Black)

. All Vicd (power input) pins should be connected together.

Input Levels of LVDS signals are based on the IEA 664 Standard.
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Table 4. REQUIRED SIGNAL ASSIGNMENT FOR LVDS TRANSMITTER ( Pin9=“L” or “Open”)

Host System

24 Bit

REDO
RED1
RED?2
RED3
RED4
RED5
REDG6
RED7
GREENO
GREEN1
GREEN2
GREEN3
GREEN4
GREENS
GREENG®G
GREEN7
BLUEO
BLUE1
BLUE2
BLUE3
BLUE4
BLUES
BLUEG6
BLUE7
Hsync
Vsync
Data Enable

CLOCK

51
52
54
55
56

50

11
12
14

10
15
19
20
22
23
24
16
18
27
28
30
31

DS90C385
or Compatible

TXxOUTO-
TxOUTO+

TXOUT1-
TxOUT1 +

TxOUT2-
TxOUT2+

TXCLKOUT-
TXCLKOUT+

TxOUT3-
TxOUT3+

48
47

46
45

42
41

40
39

38
37

QONO

FI-X30SSL-HF

12
13

15
16

18
19

21
22

24
25

30

DONO

Timing
Controller

RXINO-
100
Q RXINO+
RXIN1-
100 Q
RXIN1 +
RXIN2-
100Q
RxIN2+
RXCLKIN-
100 Q
RxCLKIN+
RXIN3-
100 Q
RxIN3+
-W V- LG /DISM
SWoV - LCD Test

LCD Module

Note: 1. The LCD Module uses a 100 OhmI[£] resistor between positive and negative lines of each receiver

2.
3.

input.

Referto LVDS Transmitter

Data Sheet for detail descriptions. (DS90C385 or Compatible)

‘7"means MSB and ‘0O"means LSB at R,G,B pixel data.
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Table 5. REQUIRED SIGNAL ASSIGNMENT FOR LVDS TRANSMITTER ( Pin9=*H")

Host System

24 Bit

REDO
RED1
RED?2
RED3
RED4
REDS5
REDG6
RED7
GREENO
GREEN1
GREEN2
GREEN3
GREEN4
GREENS
GREENG®G
GREEN7Y
BLUEO
BLUE1
BLUE2
BLUE3
BLUE4
BLUES
BLUEG6
BLUE7
Hsync
Vsync
Data Enable

CLOCK

11
12

14
16

18
15
19
20
22
23
24
27
28
30
31

DS90C385
or Compatible

TxOUTO-
TxOUTO+

TxOUT1-
TxOUT1 +

TxOUT2-
TxOUT2+

TXCLKOUT-
TXCLKOUT+

TxOUT3-
TxOUT3+

48
47

46
45

42
41

40
39

38
37

FI-X30SSL-HF

12
13

15
16

18
19

21
22

24
25

Timing
Controller

RXINO-
100
Q RXINO+
RXIN1-
100 Q
RXIN1 +
RXIN2-
100 Q
RxIN2+
RXCLKIN-
100 Q
RxCLKIN+
RXIN3-
100 Q
RxIN3+
-W V- LG/ DISM
SWoV - LCD Test

LCD Module

Note: 1. The LCD Module uses a 100 OhmI[£] resistor between positive and negative lines of each receiver

2.
3.

input.

Referto LVDS Transmitter

Data Sheet for detail descriptions. (DS90C385 or Compatible)

‘7"means MSB and ‘0O"means LSB at R,G,B pixel data.
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3-2-2. Backlight Inverter

Input Connector

-Inverter Connector : S12B-PH-SM3(manufactured by JST) or Equivalent

Product Specification

-Mating Connector : PHR-12 or Equivalent

Status Connector

LC370WX1

Liquid Crystal Display

-Inverter Connector : 20022W R-02A00(manufactured by Yeon Ho co., Korea) or Equivalent

-Mating Connector : 20022HR-02S00(manufactured by Yeon Ho co., Korea) or Equivalent

Table 6. INVERTER CONNECTOR PIN CONFIGULATION

Pin No Symbol
1 Vbl
2 Vbl
3 Vbl
4 Vbl
5 Vbl
6 GND
7 GND
8 GND
9 GND
10 GND
11 Vbr
12 On/Off

Description

Power Supply +24.0V

Power Su

Power Su

Power Su

Power Su

POWER

POWER

POWER

POWER

POWER

oV ~ 3.3V

oV ~ 5.0V

pply
pply
pply
pply
GND
GND
GND
GND

GND

+24.0V

+24.0V

+24.0V

+24.0V

Option Pin(Lamp Open Status Detection)

1 GND

2 Status

Component side

v
PCB

Note :1. GND should be connected to

POWER GND

Upper 3.0V(Normal),

Under 0.5V(Abnormal)

Status connector

O ©

U

IQ © ©

2. Minimum Brightness :Vbr =0.0V

Maximum Brightness :Vbr = 3.3V

3. Von : 2.5 ~5.0V
Voff : -0.3 ~ 0.5V
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GND

GND

GND

GND

GND

Vbr

On/Off

GND

Status

Input connector

00O

the LCD module’s metal frame.

GND

GND

GND

GND

GND

Don't care

Don't care

Note
1
2
3
Toa
Bottom
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3-3. Signal Timing Specifications

This is the signal timing required at the input of LVDS Transmitter. All ofthe interface signal timing should be

satisfied with the following specifications for it's proper operation.

Table 7. TIMING TABLE (DE only Mode)

ITEM Symbol Min. Typ. Max. Unit Note
Clock Frequency fOLK 68 72.3 80 MHz
Frequency fH 45 47 .4 50 KHZzZ
Display Valid tHY 1366 1366 1366 Clks
Hsync
Blank tHT-t HV 140 162 410 Clks
Total tHT 1472 1528 1776 Clks
Frequency fv 47 60 63 HZ
PAL
Display Valid tvv 768 768 768 Lines 47~53Hz,
Vsync
Blank VT-tWW 8 22 295 Lines NTSC
57~63Hz
Total tvT 776 790 1063 Lines
Notes:

1. The performance ofthe electro-optical characteristics are may be influenced by
variance of the vertical refresh rates.

2. Above timing table is only valid for DE Mode.
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3-4. Signal Timing Waveforms

Hsync, Vsync, DE, Data

DE(Data Enable)

87/127



LC370WX1
Liquid Crystal Display

Product Specification

3-5. Color Data Reference

The brightness of each primary color(red,green,blue) is based on the 8-bit gray scale data input for the color
the higher the binary input, the brighter the color. The table below provides a reference for color versus data

input.
Table 8. COLOR DATA REFERENCE

Input Color Data

RED GREEN BLUE
Color
MSB LSB MSB LSB MSB LSB
R7 R6 R5 R4 R3 R2 Rl R0 G7 G6 G5 G4 G3 G2 Gl GO B7 B6 B5 B4 B3 B2 Bl BO
Black o 0 0o o 0 O O OO O O O O O O 0O O O O O O 0 O
Red (255) 1 1 1 1 1 1 1 10 0 O O O O O OO O O O O O 0 O
Green (255) o o o o o0 o0 o0 o011 1 1 1 1 1 1 10 O O O O O O O
Basic Blue (255) o 0o o o 0 0O O OO O O O O0O o0 O 01 1 1 1 1 1 1 1
Color Oyan o o o o o o0 o0 o011 1 1 1 1 1 1 11 1 1 1 1 1 1 1
Magenta 1 1 1 1 1 1 1 10 0 O O O O O O1 1 1 1 1 1 1 1
Yellow {1 1 1 1 1 1 ¥ 11 1 1 1 1 1 1 10 O O O O O O O
White ¢ 1 1 1 1 1 1 11 1 1 1 1 1 1 11 1 1 1 1 1 1 1
RED (000) Dactk 0 0 0 O O O O 0O O O O O O O 0O O O O O 0 0 0
RED (001) 0o 0 o 0 0O O 0O 10 O O O O O O 0O O O O O O 0 O
RED
RED (254) 1 1 1 1 1 1 1 00O O O O O O O 0O O O O O O 0 O
RED (255) 1 1 1 1 1 1 1 10 0O O O O O O OO O O O O O 0 O
GREEN (000) Dartk 0 0 0 0 O O O OO O O O O O O 0O O O O 0 0 0 O
GREEN (001) o 0 o o 0 O O OO O O O O O0O O 10 O O O O O 0 O
GREEN
GREEN (254) o 0o o o o0 o0 o0 011 1 1 1 1 1 1 00 O O O O O 0 O
GREEN (255) o o o o o0 o0 o0 o011 1 1 1 1 1 1 10 O O O O O 0 O
BLUE (000) Dark 0 0 O O O O O OO O O O O O O OO O O O O O 0 0
BLUE (001) o 0 0o o 0 O O OO O O O O O0O O OO O O O O 0 0 1
BLUE
BLUE (254) 0o 0o o 0 0 0O O OO O O O O o0 O 01 1 1 1 1 1 1 o0
BLUE (255) o 0o 0o o 0 0 0O OO O O O O0O o0 o0 01 1 1 1 1 1 1 1
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3-6. Power Sequence

Power Supply For LCD

VLcD

Interface Signal (Tx)

Option Signal

(DISM, DCR_Enable)

Power for Lamp

Table 9. POWER SEQUENCE

Parameter

T1

T2

T3

T4

T5

T6

T7

T8

T9

Note : 1. Please avoid floating state of interface signal at invalid period.

Min

1.0

5.0

200

200

0.5

2.0

Product Specification

Value

Typ

0<T8<T2

0<T9 <T5

Max

20

50

50

300

LC370WX1
Liquid Crystal Display

2. When the interface signal is invalid, be sure to pull down the power supply VLCDto 0V.

3. The case when the T2/T5 exceed maximum specification, itoperates protection

pattern(Black pattern) till valid signal inputted. There is no reliability problem.

4. The T3/T4 isrecommended value, the case when failed to meet a minimum specification,

abnormal display would be shown. There is no reliability problem.

5. Ifthe on time of option signal(DISM or AlI_Enable) precedes the on time of Power(VLCD),

check the LCD
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3-6-2. Power Sequence for Inverter

3-6-3. Deep condition for Inverter

BLV

Table 10. POWER SEQUENCE FOR INVERTER

Value
Parameter Unit Remark
Min Typ Max
TB1 20 - - ms After Inverter's connected
TB2 500 - - ms
TB3 0 - - ms
TB4 - - 10 ms S w b X ow

Note : Tbl describes rising time of OV to 24V and is not applied at restarting time.

W hen the 24V Power is restart, the inverter enable signal must be restarted.
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4. Optical Specification

Optical characteristics are determined after the unit has been ‘ON’for 30min in a dark environment at 25+x2°C .
The values specified are at an approximate distance 50cm from the LCD surface at a viewing angle of ® and
0 equal to 0 °.

Itis presented additional information concerning the measurement equipment and method in FIG. 1.

LCD Module Pritchard 880 or

Optical Stage(x.y) equivalent

50cm

FIG. 1 Optical Characteristic Measurement Equipment and Method

Table 11. OPTICAL CHARACTERISTICS Ta= 25+2°C, VLCD=12.0V, fv=60Hz, Dclk=72MHz, Vbr =3.3V
Dynamic CR : Disabled
Value
Parameter Symbol Unit Note
Min Typ M ax
CR 600 800
Contrast Ratio 1
CRd (With Al) 1200 1600
Surface Luminance, white LWH 400 500 cd/m2 2
Luminance Variation 8 WHITE 5p 1.3 3
Response Time Gray to Gray - 9 16 ms 4
RED Rx 0.640
Ry 0.341
GREEN Gx 0.287
Color
Gy T 0.610 T
Coordinates yp yp
[CIE1931] BLUE Bx -0.03 0.148 *+0.03
By 0.069
WHITE W x 0.285
Wy 0.293
Viewing Angle (CR>10)
x axis, right(~=0°) or 85 89 -
x axis, left (~=180°) ol 85 89 -
degree 5
y axis, up (=90 ) Ou 85 89 -
y axis, down (~=270°) od 85 89 -
Gray Scale 6
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Notes 1. Contrast Ratio(CR) is defined mathematically as

Surface Luminance with all white pixels
Contrast Ratio =

Surface Luminance with all black pixels

Itis measured at the center point(1).

CRd is measured when Dynamic CR is enabled.

2. Surface luminance is luminance value at the center point across the LCD surface 50cm from the
surface with all pixels displaying white.
For more information, see FIG 2.

3. The variation insurface luminance , 8 WHITE is defined as

8 WH|TE(5P) = Maximum(LOnl,LOn2, ... , Lon5) 1 Minimum(LONnl,LON2, ... , Lon5)
W here Lonlto Lon5are the luminance with all pixels displaying white at 5 locations .

For more information, see FIG 2.

4. Response time is the time required for the display to transition from G(N) to G(M) (Rise Time, TrR)
and from G(M) to G(N) (Decay Time, TrD). For additional information see the FIG. 3. (N<M)

5. Viewing angle is the angle at which the contrast ratio is greater than 10. The angles are
determined for the horizontal or x axis and the vertical or y axis with respect to the z axis which
is normal to the LCD surface. For more information, see FIG 4.

6. Gray scale specification
Gamma Value is approximately 2.2.

For more information, see Table 12.

7. Black Level and Black Uniformity :

This is only for the reference. Please refer to attached Appendix A for the details.

Table 12. GRAY SCALE SPECIFICATION

Gray Level Luminance [%] (Typ) Without DCR Luminance [%] (Typ) With DCR
LO 0.12 0.06
L15 0.32 0.28
L31 1.10 0.96
L47 2.60 2.10
L63 4.90 4.10
L79 8.10 6.90
L95 12.1 10.3
L111 16.7 14.2
L127 21.6 19.5
L143 28.0 25.5
L159 35.4 33.0
L175 43.9 41.9
L191 53.3 51.3
L207 64.1 62.8
L223 75.8 74.5
L239 88.0 87.2
L255 100 100
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LC370WX1
Liquid Crystal Display

Product Specification

Measuring point for surface luminance & measuring point for luminance variation

A :H/4 mm

B :V/4 mm

H :819.6 mm

V :460.8 mm

@ H,V :Active Area

FIG. 2 Measure Point for Luminance

Response time is defined as the following figure and shall be measured by switching the input signal
for “Gray(N)” and “Gray(M)”.

%

FIG. 3 Response Time
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LC370WX1
Liquid Crystal Display

Product Specification

Dimension of viewing angle range

Normal

FIG. 4 Viewing angle
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LC370WX1
Liquid Crystal Display

Product Specification

5. Mechanical Characteristics

The following items provide general mechanical characteristics. In addition the figures in the next page are

detailed mechanical drawing of the LCD module.

Table 13. MECHANICAL CHARACTERISTICS

Horizontal 877.0 mm
Outline Dimension Vertical 516.8 mm

Depth 55.5 mm

Horizontal 828.6mm

Bezel Area

Vertical 469.8mm

Horizontal 819.6mm
Active Display Area

Vertical 460.8mm

Weight 10,500 (Typ.)/11,000(Max)

Hard coating(3H)
Anti-glare treatment of the front polarizer

Surface Treatment

Note : Please referto a mechanic drawing interms oftolerance at the next page.
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LC370WX1
Liquid Crystal Display

Product Specification

<FRONT VIEW>

SECTION A-A
SCALE 12
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<REAR VIEW>

NOTES

1. Unspecified
2. This drawing
3. Tilt and partial
are as
(1) X—Direction
(2) Y-Direction

only preliminary data

Product Specification

+0.5mm.
and can be changed without

display area
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6. Reliability

Table 14. ENVIRONMENT TEST CONDITION

Test Item

High temperature storage test

Low temperature storage test

High temperature operation test

Low temperature operation test

Vibration test
(non-operating)

Shock test
(non-operating)

Humidity condition Operation

Altitude operating
storage /shipment

Product Specification

Condition

Ta= 50°C 240h

Ta= -20°C 240h

Ta= 40°C 50%RH 240h

Ta= 0°C 240h

Wave form : random
Vibration level : 1.0G RMS
Bandwidth : 10-500H z
Duration : X,Y,Z, 10 min
One time each direction

Shock level : 100G
Waveform : half sine wave, 2ms
Direction : X, zY, *Z

One time each direction

Ta= 40 °C, 90%RH

0-14,000 feet(4267.2m)
0-40,000 feet(12192m)
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LC370WX1
Liquid Crystal Display

Product Specification

7. International Standards

7-1.

7-2.

Safety

a) UL 60950-1:2003, First Edition, Underwriters Laboratories, Inc.,

Standard for Safety of Information Technology Equipment.

b) CAN/CSA C22.2, No. 60950-1-03 1st Ed. April 1, 2003, Canadian Standards Association,
Standard for Safety of Information Technology Equipment.

c) EN 60950-1:2001, First Edition,

European Committee for Electrotechnical Standardization(CENELEC)

European Standard for Safety of Information Technology Equipment.

EMC

a) ANSI C63.4 “Methods of Measurement of Radio-Noise Emissions from Low-Voltage Electrical and

Electrical Equipment in the Range of 9kHZ to 40GHz. “American National Standards Institute(ANSI),

1992
b) C.1.S.P.R. “Limits and Methods of Measurement of Radio Interface Characteristics of Information

Technology Equipment.“ International Special Committee on Radio Interference.
c) EN 55022 “Limits and Methods of Measurement of Radio Interface Characteristics of Information

Technology Equipment.“European Committee for Electrotechnical Standardization.(CENELEC), 1998

( Including A1l: 2000 )
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LC370WX1
Liquid Crystal Display

Product Specification

8. Packing

8-1. Designation of Lot Mark

a) Lot Mark

B D E F G H J K L M
A ,B,C :SIZE(INCH) D :YEAR
E : MONTH F~M :SERIAL NO.
Note
1. YEAR
Year 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011
Mark 1 2 3 4 5 6 7 8 9 0 1
2. MONTH
Month Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Mark 1 2 3 4 5 6 7 8 9 A B C

b) Location of Lot Mark

Serial NO. is printed on the label. The label is attached to the backside ofthe LCD module.

This is subject to change without prior notice.

8-2. Packing Form

a) Package quantity in one box :5 pcs

b) Box Size :973mm X 493mm X 577mm
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LC370WX1
Liquid Crystal Display

Product Specification

9. Precautions

Please pay attention to the followings when you use this TFT LCD module.

9-1. Mounting Precautions

(1) You must mount a module using holes arranged in four corners or four sides.

(2) You should consider the mounting structure so that uneven force (ex. Twisted stress) is not applied to the
module. And the case on which a module is mounted should have sufficient strength so that external
force is nottransmitted directly to the module.

(3) Please attach the surface transparent protective plate to the surface in order to protect the polarizer.
Transparent protective plate should have sufficient strength in order to the resist external force.

(4) You should adopt radiation structure to satisfy the temperature specification.

(5) Acetic acid type and chlorine type materials for the cover case are not desirable because the former
generates corrosive gas of attacking the polarizer at high temperature and the latter causes circuit break
by electro-chemical reaction.

(6) Do not touch, push or rub the exposed polarizers with glass, tweezers or anything harder than HB
pencil lead. And please do not rub with dust clothes with chemical treatment.

Do not touch the surface of polarizer for bare hand or greasy cloth.(Some cosmetics are detrimental
to the polarizer.)

(7) When the surface becomes dusty, please wipe gently with absorbent cotton or other soft materials like
chamois soaks with petroleum benzine. Normal-hexane is recommended for cleaning the adhesives
used to attach front / rear polarizers. Do not use acetone, toluene and alcohol because they cause
chemical damage to the polarizer.

(8) Wipe off saliva or water drops as soon as possible. Their long time contact with polarizer causes
deformations and color fading.

(9) Do not open the case because inside circuits do not have sufficient strength.

9-2. Operating Precautions

(1) The spike noise causes the mis-operation of circuits. Itshould be lower than following voltage
V=+200mV (Over and under shoot voltage)

(2) Response time depends on the temperature.(In lower temperature, itbecomes longer.)

(3) Brightness depends on the temperature. (In lower temperature, itbecomes lower.)

And in lower temperature, response time(required time that brightness is stable after turned on) becomes
longer.

(4) Be careful for condensation at sudden temperature change. Condensation makes damage to polarizer or
electrical contacted parts. And after fading condensation, smear or spot will occur.

(5) When fixed patterns are displayed for a long time, remnant image is likely to occur.

(6) Module has high frequency circuits. Sufficient suppression to the electromagnetic interference shall be
done by system manufacturers. Grounding and shielding methods may be important to minimized the
interference.

(7) Please do not give any mechanical and/or acoustical impact to LCM. Otherwise, LCM can't be operated
its full characteristics perfectly.

(8) A screw which is fastened up the steels should be a machine screw.

(if not, itcauses metallic foreign material and deal LCM a fatal blow)

(9) Please do notset LCD on its edge.
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9-3. Electrostatic Discharge Control

Since a module is composed of electronic circuits, it is not strong to electrostatic discharge. Make certain that

treatment persons are connected to ground through wrist band etc. And don’'ttouch interface pin directly.

9-4. Precautions for Strong Light Exposure

Strong light exposure causes degradation of polarizer and color filter.

9-5. Storage

W hen storing modules as spares for a long time, the following precautions are necessary.

(1) Store them in a dark place. Do not expose the module to sunlight or fluorescent light. Keep the temperature
between 5°C and 35°C at normal humidity.
(2) The polarizer surface should not come incontact with any other object.

Itis recommended that they be stored in the container in which they were shipped.

9-6. Handling Precautions for Protection Film

(1) The protection film is attached to the bezel with a small masking tape.
W hen the protection film is peeled off, static electricity is generated between the film and polarizer.
This should be peeled off slowly and carefully by people who are electrically grounded and with well ion-
blown equipment or in such a condition, etc.

(2) When the module with protection film attached is stored for a long time, sometimes there remains a very
small amount of glue still on the bezel after the protection film is peeled off.

(3) You can remove the glue easily. When the glue remains on the bezel surface or its vestige is recognized,
please wipe them off with absorbent cotton waste or other soft material like chamois soaked with normal-

hexane.
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Appendix 1.

The figure of the DCR_ENABLE Circuit Block Diagram

Fig.5 The DCR_ENABLE Circuit Block Diagram
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DWG. REV/|ZONE DESCRIPTION DATE |REVISOR
NOTE + THIS RELEASED DRAWING WAS PRODUCED BY COMPUTER ) DO NOT UPDATE MASTER MANUALLY REL FOR TOOLING LJ
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 BOARD ASSY ASSEMBLY | 1
18 | POWER ASSY ASSEMBLY | 1
17 | MACH SCREW PART 8
16 | MACH SCREW PART 8
15 | MAIN SUPORT 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 | BOURDON SPEAKER PART 2
7 |PVC SHEET PART 2
6 | REMOTE LENS PART 1
S | 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
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Spare part list for LCT37SHA

Iltem

1>

2>

3>

4>

5>

6>

7>

8>

9>

10>

11>

12>

13>

14>

15>

16>

17>

18>

Part Number
LCT37ADAIA1PS-CO1

510-L37SD03-04AK

580-L37AD4A-07AP

E3407-081001

E7501-056105

E7801-P02003

771EL37AD03-04

771S42D102-02

200-L37AD21-06AA

202-L37AD05-01AA

206-L37AD01-01R

231-L32AD01-05AR

277-L32AD11-06S

300-L37ADO0B-02C

300-L37AD0OC-02C

310-030404-01

310-041204-01V

310-102004-01T

310-111404-07V

Part Description
SCOTT LCT37AD(LCT37SHA) S-MT8202
LPL(LC370WX1-SL02 V1.0)

HORIZONTAL AC120V/60HZ USA BLACK

(RS)
FLAT CARTON BOX SCOTT LCT37SHA
S-MT8202 LPL USA K

IB E FOR SCOTT LCT37SHA TV+DTV W/

O PIP LPL S-MT8202 USA (RS)

CORD FFC P0.5 50P L=110 B-0.5-50X110-

4(8)X4(8)-0.3X0.035

REMOTE CONTROL K001 "SCOTT"

44KEYS S-MT8202 LCD TV USA BLACK

PCB ASSY PSU BOARD MEGMEET
MLT386X FOR 37LCD AC110-240V
OUTPUT 12V/8V/24V 250W

PCB ASS'Y MAIN S-MT8202 FOR LCT37"

LPL

ATSC TUNER PCB ASS'Y (MT5111CE) W/

O MAX3232

CABINET FRONT BLACK LCT37SHA LPL

PANEL USA A

CABINET BACK BLACK LCT37AD A

SPEAKER BACK COVER BLACK

BASE COVER BLACK(SA-598)

FUNCTION KEY BLACK(SA-598) S

POLYFOAM BOTTOM

POLYFOAM TOP

POLYBAG 110MMX80MMX0.04MM

POLYBAG 4"X12"X0.04 AV

POLYBAG FOR 32" 37" METAL CROS

SBEAM

POLYBAG 11"X14"X0.04 FV

105/127

Usage / unit

1.000000

1.000000

1.000000

1.000000

1.000000

1.000000

1.000000

1.000000

1.000000

1.000000

1.000000

1.000000

1.000000

1.000000

2.000000

1.000000

1.000000

1.000000

Unit

Piece

Piece

Piece

SET

SET

SET

SET

Piece

Piece

Piece

Piece

Piece

Piece

Piece

Piece

Piece

Piece

Piece
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Spare part list for LCT37SHA

19>

20>

21>

22>

23>

24>

25>

26>

27>

28>

29>

30>

31>

32>

33>

34>

35>

36>

37>

38>

310-142804-01T

310-444750-07V

370-42D102-01

370-L32AD01-01Y

388-42SB04-01H

388-L37SD01-01H

389-L32AB01-01

420-L32AD11-01

420-L37AD14-01S

426-L37AD02-01S

429-L32AB13-01

429-L.32AB56-01

429-1.32ADOE-01

429-L37AD0C-01S

429-L.37AD0OD-01

429-1.37ADOE-01

436-L32AB0G-01S

481-L32AB06-01S

483-L32AB32-01S

486-L37AD01-01

POLYBAG FOR 32" 37" STAND T

14"X28"X0.04

POLYBAG 44X47X50

PAD CORD SPONG FOR SPK

RUBBER FOOT 20X6 L32AD Y

POWER PLATE SANSUI 42SB H

PVC (94V0) SHEET FOR POWER PCB

PVC SHEET L32AB

BOTTOM PLATE

MAIN SUPPORT "R"

AC JACK BRACKET

L SHEET

"U" TOP CROSSBEAM LCT32AD

SECURE LEG

POWER SUPPORT FOR LPL

"Z" BKT FOR LPL

"Z" BKT FOR LPL

TERMINAL SHEET FOR COMPONENT X2

SHIELDING BOTTOM MT8202

SHIELDING COVER

NAME PLATE SCOTT SIL/BLACK
LCT37SHA
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Spare part list for LCT37SHA

39>

40>

41>

42>

43>

44>

45>

46>

47>

48>

49>

50>

51>

52>

53>

54>

55>

56>

57>

58>

522-421D01-01

560-L37AD01-04AP

563-119-

568-P46T02-02

578-L37AD01-01AP

579-42D102-09

579-42D105-01

579-L27AD09-01

579-L32AD09-02AP

579-L37AD01-06AP

590-L37AD01-06AP

593-L37AD01-06AP

599-L37AD02-02BP

E3219-002003

E3404-157004

E3421-925118

E3421-925127

E3421-925139

E3421-925151

E3421-925153

MASKING PAPER
MODEL LABEL SCOTT LCT37SHA S-
MT8202 USA P

SERIAL NO. LABEL
WARNING LB ENG 42SF NIL
FUNCTION SHEET FOR TERMINAL
LCT37" S-MT8202 USA P
SERIAL NO/BAR CODE LABEL 42D1
PROTECTIVE EARTH LABEL FOR ESA

42TD1

CAUTION LABEL ENG AKAI

FCC STATEMENT LABEL 77X20MM

BAR CODE LABEL SCOTT LCT37SHA

USA P

WARRANTY CARD SCOTT ENG
LCT37SHA USA P

SCOTT INSERTION CARD ENG
LCT37SHA USA P

IB SHEET E FOR LCT37 STAND
(SQUARE) USA (RS)

El | LET EMI FILTER WIT WIRES 10SSI-R-
Q(B) HIGH&LOW

AC CORD UL 1.88M (YY-3/ST3 YUNBIAO)

WIRE ASSY 8P2.5/7P2.0 L170MM 5V 12V
SIGNAL POWER MT8202

WIRE ASSY TJC3-2Y L860 SPK-R
MT8202

WIRE ASSY TJC3-3Y L760MM LCD37"
MT8202 SPK-L

WIRE ASSY
16P/2.0/11P/2.5/10P/2.5/8P/2.0 FOR
MT8202 5V/12V/9V
WIRE ASSY 250MM 3WIRES 20# 1617
FOR POWER IN PUT
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Spare part list for LCT37SHA

59> E3421-926112 WIRE ASSY L=540 2.0/2.5 4P FOR 1.000000  Piece
32LCD W/EMI
60> E3461-000121 WIRE ASSY P2.5 8P/P2.0 12P/P2.0 3P 1.000000  Piece
L780MM/L500MM /L300MM INVERTER
MT8202 LPL
61> E3461-064042 WIRE ASSY 1H2.5-2H2.0 20099 L350 1.000000  Piece
7P/5P FOR MT8202 37" STANDBY
62> E3471-000072 WIRE WS SHIELD FOR MT8202 MICO 1.000000  Piece
KEY 13P/8P+5P L650/L750MM W/O EMI
63> E3471-000086 WIRE WS SHIELD WIRE LCT37" 1.000000  Piece
L=220MM LPL MT8202 LVDS
64> E4801-124001 SPEAKER 8 OHM 10W D3" YD78-1 2.000000  Piece
65> E6203-37PDO01 DISPLAY LCD 37" LPL LC370WX1-SL02  1.000000  Piece
V1.0
66> E7301-010002 BATTERY AAA RO3P1.5V <2> 2.000000  Piece
67> 771BL27AD01-02 IR RECEIVE PCB ASS'Y FOR "ILO" LCD  1.000000 SET
S-MT8202

68> 771KL37ADO01-01 KEY PCB ASSY FOR LCT37AD 1.000000 SET
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If you forget your V-Chip Password

- Omnipotence V-Chip Password: 8202.

Using the "Change Password” item
O When enter the "V-Chip” menu, select "Change Password”.
O Press A or v button to highlight the "Change Password” item.
O Press Enter button to confirm and pop up a menu.

Input Your Password Please

OK Cancel

E Use 0~9 buttons input the omnipotence password (8202), then Press Enter button to enter and
pop up amenu.

r°l Password

A Confirm

Use 0~9 buttons input your new password.

Press v button to move to confirm blank.

Use 0~9 buttons input your new password again.
O Press Enter button to confirm

-Suggest: Change to your fam iliar Password again.

oo o
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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 of 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,
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turn off power and wait indicator light is off. Turn on power and TV can work.

Checking

It is needed to check the version of the firmware for MT8202 which has been
download into the Plasma TV .

Press Menu button of the remote control, following input “8202" ofthe remote
control and OSD menu for Factory Setting is appeared on the screen .

Use the remote control and select the mode of Firmware Version and then enter
the mode of Firmware Version . It is easy to be found the version of the current
firmware for MT8202 is as the following : “Factory ID : PDP4210EA1_VXX”

Appendix:
Quick Installation Guide
For
Software Upgrade Board
1. Parts List

- Software upgrade board x 1 (#1)
- RS232 null cable x 1 for PC (#2)
- RS232 - VGA cable (#4)
- USB cable x 1 (#5)
2. Installation for ATV upgrade
2.1 Connect RS232 cable (#2) to PC serial port
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Connect another side of RS232 cable (#2) to the board (#1)

2.2 Connect RS232-VGA cable (#4) (RS232 side) to the board (#1)

Connect RS232-VGA cable (#4) (VGA side) to the TV
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2.3 Connect USB cable (#5) to the board (#1)

Connect another side of USB cable (#5) to PC

3. Cables Standard for Upgrade Board

Software upgrade board x 1 (#)
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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 powver 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)

X1tkTool - 5351 - [Flash Upgrade] L o X

5. Select current COM port. (please try to check the COM port of 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
XXXX_PDP4210EA1_000000XX_X_P.bin. (this update firmware will be sent to your
side)
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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 of the firmware for MT5351AG which has been
download into the Plasma TV .

Press Menu button of the remote control and the main OSD menu is appeared on
the screen .

Use the remote control and select the DTV menu . following input “0000” (zero ,
zero , zero , zero) of the remote control .Then enter the mode of factory after input the
digits .

It is easy to be found the version of the current firmware for MT5351AG is
“PDP4210EAL CLA_QAM_XXXXXX_XX”under the mode of factory .
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Appendix:

Quick Installation Guide

For

Software Upgrade Board

1. Parts List
- Software upgrade board x 1 (#1)
- RS232 null cable x 1 for PC (#2)
- RS232 null cable x 1 for DTV (#3)
- USB cable x 1 (#5)
2. Installation for DTV upgrade
2.1 Connect RS232 cable (#2) to PC serial port

Connect another side of RS232 cable (#2) to the board (#1)
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2.2 Connect RS232 cable for DTV (#3) to the board (#1)

Connect another side of RS232 cable for DTV (#3) to the TV

2.3 Connect USB cable (#5) to the board (#1)

Connect another side of USB cable (#5) to PC
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3. Cables Standard for Upgrade Board

Software upgrade board x 1 (#)
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