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SCOPE

This specification is applicable to Toshiba's 31.0cm diagonal size TFT-LCD module “‘LTD121LA1SG-201"
designed for AV/TV.

FEATURES

(1) 12.1"XGA(1024x768 pixels) display size for AV/TV
(2) SPWG-B dimension

(3) LVDS interface system(H-Sync, V-Sync)

(4) P-SiTFT-LCD Module

Applications
Multimedia player
New media equipment
OA equipment
Display terminals

R

General information

- ltem : Specifications
Display Mode TN color (64gray scales, 262,144 color)
Viewing Direction 6 o’clock(in direction of maximum contrast)
Driving Method TFT active matrix
Input Signals ' LVDS interface
Active Area 245.76(W) x 184.32(H) mm
Bezel Opening 250.4(W) x 188.9(H) mm
Nomber of Pixels _1024(W) x 768(H) >
Pixel¢ Pitch 0.240(W) x 0.240 (H) mm
Pixels Arrangement R G B vertical stripes
Surface Treatment Anti-Reflection and hard coat 3H on LCD surface
Backlight 1 CCFL
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Absolute Maximum Rating
Absolute Rating of Environment

ltem Symbol Min Max Unit |Checked Terminal 4)
Supply Voltage Vop -0.3 4.0 V' |Vbop-GND
Input Signal Voltage ViN -0.3 VDD +0.3 V  |LVDS Interface
Operating Ambient Humidity 2) Hop 10 90 % (RH)
Storage Temperature  2) ‘ T ste -20 60 T
Storage Humidity 2) H st6 10 90 %(RH)
i Operating Ambient Temperature 2) Top 0 50 (¢
Operating Temperature of Panel 3) - 0 60 T

Note 1) Do not exceed the maximum rating values under the worst probable conditions taking into account
the suppy voltage variation, input voltage variation, variation in part constants, and ambient
temperature and so on. Otherwise the module may be damaged.

Note 2) Wet bulb temperature should be 397, Max, and no condensation of water. See figure below.

- Note 3) The surface temperature caused by self heat radiation of cell itself is specified on this item.
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Electrical Characteristics

ltem Symbol | . Min Typ Max Unit Remarks
Supply Voltage 4 VDD 3.0 3.3 3.6 \%
Differential Input Voltage 24 Vip 0.1 -- 0.6 V
Common Mode Input Voltage 5 Vem 1.0 - 2.4-1/2xVip V
Current Consumption )] - 235 -- mA "1
_{FLInput Current  gng) I FL 2.0 6.0 6.5 mA(rms) | *2
FL Driving Voltage ) VFL - 546 - V(rms) |/FL=6.0mA(rms)
FL Driving Frequency  #)10) . fFL 32.3 -- kHz
FL Starting Voltage  g)9) VSFL - 740 770 V(rms) (24.5
*1 *2 Power Consumption - - w IFL=6.0mA(rms)

Refer to THC63LVDF84A Specification by Thine Electronics,Inc.
*1: 8 color bars pattern. *2 : Excepting the efficiency FL inverter

Note 1) The module should be always operated within these ranges. The "Typ" shows the recommendable value.
Note 2) Recommended LVDS transmitter: THC63LVDM83A (made by Thine Electronic,Inc.)
LVDS receiver included in this module is THC63LVDM83A (made by Thine Electronic,Inc.)
Refer to LVDS specifications.
Note 3) Checked pin Terminal: Voo, GND (ov)
Note 4) Checked pin Terminal: INO+/-, IN1+/-, IN2+/-, CLK+/-, GND(QV)
Measure: |Vino- VINO-I, [Vinte  Vinee ],' Vines  Vina- l, Ve Ve |
Note 5) Checked pin Terminal: INO+/-, IN1+/-, IN2+/-, CLK+/-, GND(0V)
Measure: 122x(Vinos  Vino.), 1/2x(Vino+  Vino. ), 12x(Vinor  Vine-), 1/2x(Vews  Vewk:)
Note 6) Checked pin Terminal; Ve — Ve
Note 7) If FL input current (/) is higher than typical value (6.0mA(rms)), thenFL lifetime becomes shorter,
Note 8) Measuring Method of Jr. .
Note 9) Input FL starting voltage (Vsr) should not be less than one second.
Ifit were less than one second, it may cause unstable operation of FL.
Note10) Please adjuse LCD operating signal timing and FL driving frequency ,to optimize the display quality. There is a possibility that
flicker is observed by the interference of LCD operating signal timing and FL driving condition (especially driving frequency), even if
the condition satisfies above recommended operating conditions and timing specification shown in 6.

‘AC ampere meter (A~)

VFLH:High Voltage Line

TFT MODULE

layaAul 74

(o)

- VFLL:Low Voltage Line
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Back-Light Unit
CN2
1
—L 1
2
LCD Module
Connector 2:
1. Vru1
2. Grr1

Lamp Lifetime
Ambient Temperature : 2512,

Lamp Current :6.0mA

Lamp Lifetime >10000hr

ON/OFF Lifetime >10000 times (30sec ON — OFF)

Lamp Maximum Specification

ftem Symbol Min. Max Unit
- Lamp voltage VFL - 750 \%

Lamp current I FL - 7 mA

Lamp frequency fFL 47.0 100.0 KHz
Permanent damage may occur to the LCD module if beyond this specification. Functional operation should
be restricted to the conditions described under normally operating conditions.

The information contained in this document is the exclusive property of Soft View International Technology. It shall not be disclosed, distributed
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Connector Pin Assignment For Interface

CN1 Input Signal
Connector :DF19L-20P-1H / HIROSE
Mating Connector :DF19G-208-1 C(Cable Type)DF19G-20S-1F(FPC Type) / HIROSE

Terminal No. Symbol Function
- 1 Vop POWER SUPPLY :+3.3V
2 Vob POWER SUPPLY :+3.3V
3 GND GND
4 GND GND
5. RxINO- Negative LVDS differential data input,[R0-R5, G0]
6 RxINO+ Positive LVDS differential data input,[RO-R5, GO]
7 GND GND
8 RxIN1- Negative LVDS differential data input,[G1-G5, B0-B1]
9 RxIN1+ Positive LVDS differential data input,[G1-G5, B0-B1)
10 GND GND
11 RxIN2- Negative LVDS differential data input,[B2-B5, HS, VS, DE]
12 RxINZ+ Positive LVDS differential data input,[B2-B5, HS, VS, DE]
13 GND GND :
14 CLK- Color signal( )
15 CLK2 Color signal(+)
16 GND GND
17 NC
18 NC
19 GND GND
20 GND GND

Note 1) Please connect NC pin to nothing. Don’t connect it to grand nor to other signal input.
Please connect GND to ground. Don't use it as no-connent nor connection with high impedance.
Note 2) 262,144 colors are displayed by the combinations of 18 bits data. (See next page)

CN2 CCFL Power Source
Connector:
Mating Connector:

Terminal No. Symbol Function
1 V FL1 CCFL Power Suppiy (high voltage)
2 VFL2 CCFL Power Suppiy (high voltage)
3 G FL1 CCFL Power Suppiy (low voltage)

-The information contained in this document is the exclusive property of Soft View International Technology. It shall not be disclosed, distributed
or reproduced in whole or in part without written permission of Soft View International Technology.
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Recommended Transmittre To LTD121 LA3SG-201 Interface Assignment

Case 1: 6bit Transmitter
THCB3LVDFB3A, THCE3LVDM63A, THC63LVDM63A-85 LTD121LA35G-201
Input Terminal No. Input Signal Output Interface
(Graphics controller output signal) Signal (CN)
Symbol | Terminal| Symbol Function Symbol Terminal Symbol
TAO 44 RO Red Pixels Display Data({LSB)
TA1 45 R1 Red Pixels Display Data
TA2 47 R2 Red Pixels Display Data
TA3 8 R3__ |Red Pixels Display Data ﬁ; r’jgg Eﬁ:ﬁg;
TA4 1 R4 Red Pixels Display Data '
TA5 3 RS Red Pixels Display Data(MSB)
TAB 4 GO Green Pixels Display Data(LSB)
- TBO 6 G1 Green Pixels Display Data
TB1 7 G2 Green Pixels Display Data
TB2 9 G3 Green Pixels Display Data
TB3 10 G4 Green Pixels Display Data pg; sg‘g gﬁ:m;
TB4 12 G5 Green Pixels Display Data(MSB) ’
TB5 13 BO Blue Pixels Display Data(LSB)
TB6 15 B1 Blue Pixels Display Data
TCO 16 B2 Blue Pixels Display Data
TC1 18 B3 Blue Pixels Display Data
TC2 19 B4 Blue Pixels Display Data
TCa 20 B5 _ |Blue Pixels Display Data(ViSB) L N ;ﬁ:mé;
TC4 22 HSYNC  |Horizontal Synchronized Signal
TCS 23 VSYNC |Vertical Synchronized Signal
TC6 25 DE Compound Synchroization Signal
CLKIN | 26 NCLK  |Data Sampling Clock TCLK- No.14 CLK-
TCLK+ No.15 CLK+

Note 1) please refer to LVDS transmitter (THCB3LVDF63A, THCE3LVDMSG3A, THCB3LVDMB3A-85) specification by Thine

e @@@@@@@
GO R5 R4 R3 R2
RXINT  TBs TB6 TB6 >< TB6 XTBB X >

B1
e G xxxx 3<‘>
DE VSYNC HSYNC

The information contained in this document is the exclusive property of Soft View International Technology. It shall not be disclosed, distribuled
or reproduced in whole or in part without written permission of Soft View International Technol logy.
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Recommended Transmittre Interface Assignment

Case 2: 8bit Transmitter
THC63LVDF83A, THCBSLVDM83A, THC63LVDMB3A-85 LTD121LA35G-201
, i It
Input Terminal No. (Graphics clgg’t‘rlgl"ls;?réal}tput signal) gf’;ﬁg} !n(ngf?();e
Symbol Terminal Symbol Function Symbol Terminal Symbol
TAO 51 RO Red Pixels Display Data(LSB)
TA1 52 R1 Red Pixels Display Data
TAZ 54 R2 Red Pixels Display Data
TAS 55 R3 Red Pixels Display Dala o No2 RxINO-
TA4 © 56 R4 Red Pixels Display Data ’
TAS 3 R5 Red Pixels Display Data(MSB)
TAB 4 GO Green Pixels Display Data(LSB)
TBO [S] G1 Green Pixels Display Data
TB1 7 G2 Green Pixels Display Data
TB2 11 G3 Green Pixels Display Data
TB3 12 G4 Green Pixels Display Data -?-—g’; Ng'g E;:IIS‘:;
TB4 14 G5 Green Pixels Display Data(MSB) ’
TB5 15 B0 Blue Pixels Display Data(LSB)
TB6 19 B1 Blue Pixels Display Data
TCO 20 B2 Blue Pixels Display Data
TC1 22 B3 Blue Pixels Display Data
TC2 23 B4 Blue Pixels Display Data
TC3 2 B5 Blue Pixels Display Daia(MSE) & gl RNz,
h TC4 27 HSYNC Horizontal Synchronized Signal )
TC5 28 VSYNC Vertical Synchronized Signal
TC8 30 DE Compound Synchroization Signal
TDO 50 NC Non Connection (open)
TD1 2 NC Non Connection (open)
TD2 8 NC Non Connection (open)
TD3 10 NC Non Connection (open) -;-FDD; e e
TD4 16 NC Non Connection (open)
TD5 18 NC Non Connection (open)
TD6 25 NC Non Connection {open)
CLK IN 31 NCLK Data Sampling Clock o No-1d A

Note 1) Please connect NC pin to nothing. Don't connect it to ground nor to other signal input.

Note 2) Please refer to LVDS transmitter (THCB3LVDF83A, THCE3LVDMS3A, THC63LVDMB3A-85) specifications by Thine Electronics,
Inc.

Rx INO < TAe%As >< TA4 XTAS X taz X a1 X 10 D
o R5 R4 R3 R2 R1 RO

Rx IN1 @s ><TBG><TBG >@e ><TBS ><TBS >
B BO G5 G4 3 G2 G1

G
Rx IN2 < TC8 >< TC6 XTCG >< TCH >ch >< TC6 >< TC6 >
DE VSYNC  HSYNC B5 B4 B3 B2
< TDGX TD6 >< TD6 >< TDB >< TD6 >< TD6 TD6 >
. NC NC NC NC NC NC NC

The information contained in this document is the exclusive property of Soft View International Technology. it shall not be disclosed, distributed
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Colors Combination Table (262,144 color)

Display Gray Scale
RSR4R3R2R1RO | G5G4 G3G2G1G0 | B5B4B3B2B1 B0 Level
Black LLLELELLILLLLL UL 1L L L L L
Blue LLLLLLjLLLLCLL Lln H H HHH
Green LLLLLLIHHHHHHAIL L L L L L
Basic LightBlue |L L L L L LIHHHHHGHA HHHHHH
Color Red HHHHHH|LLLLLTLILLLLL L
N Purple HHHHHHILLLLLL{HHHAEHHH®H
Yeliow HHHHHHIHHHHHGH|IL L L L L L
White HHHHHHIHHHHHH|IH H H H H H
Black LLLLLLjtLLLLLltLCLCCLL L0
Dark L LLLLH|LLLLLLLILCL L L L L L1
LLLLHLILLLLL LILLLCLTLT L2
Gray
Scale of L3....... L60
Red Light HHHHLAILLLLLLILL L L L1 o1
HHHHHLILLLLLULILLLLLL L62
Red HHHHHHILLLLLLILLLLCLL Red 163
Black LLLLLLjLLLLLLIL L L L LL Lo
Dark L L LLLLjLLLLLH[LLLL L L1
L L LLLLjLLLLHLILLL L. L L2
Gray
Scale of L3...... L80
Green B A W o T TR I N R R (61
LLLLLLIHHHHHLILLLLCLTL L62
Green LLLLLLIHHHHHH|LLLLLL Green 163
Black L LLLLL|LLLLLL[LELLCLL L LO
Dark L LLLLLILLLLLL|{CLL L L H L1
L LLLLLjLLLLLLILLL L AL L2
Gray
Scale of L3...... L60
) Blue S W A N IR TR L61
L LLLLLILLLLLLIHHHAHEHEL Le2
Blue L L LLLL{LLLLLLIHHHEHHAEHH Blue L63
Black L L L L LLiLLLLLLILLL L L L Lo
Dark L LLELLHILLLLLHILLLLLTUL L1
Gray L LLLHLILLLLHLILLLLLL L2
Scale of L3......L60
White & Light
Black HHHHLHIHHMHLHIHHHUHLH L61
HHHHHLIHHHHHLIHHHHHL L62
White HHHHHHIHHHHHHIHHHHH H White 163
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Interface timing
Timing Chart
tv
E tvw
VSYNC i { r
tvsu
L e ) | E
HSYNG (1] | JoT U S U L ] L U 1
tvip tvbp tvd i
e tvds | -
T | mm { | 1 5 3 ;
th !
thw ! ’
HSYNC l 5 L*__.’
. thip thds e thd
DE ]
i
Pixel | l [ I [ [ 1T T 27371 4] | [1024] ! I ] I |
. ic
CLK Umu—\_ﬁ_t’"l_[:l_mm o
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Timing Specification

ltem Symble Min Typ Max Unit
Horizontal Scanning Term th 1334xtc 1344xtc -- clock
H-sync Pulse Width thw 4xtc 136xic - clock
Horizontal Front Porch thip 4xtc 24xtc - clock
Horizontal Back Porch thbp 24xtc 160xtc -- clock
Horizontal Data Sync Period thds 32xte 296xtc -~ clock
Horizontal Display Term thd 1024xtc 1024xtc 1024xtc clock
Frame Period v - 806xth -~ line
Frame Frequency 1ty 60 60 60 Hz
V-sync Pulse Width tvw 2xth Exth - line
V-sync Set Up Time(to H-sync) tvsu 8xth - - clock
V-sync Hold Time tvhd | (thbp+16)xth -- -~ clock
Vertical Front Porch tvip 1xth 3xth - line
Vertical Back Porch tvbp 2xth 29xth - line
Vertical Data Sync Period tvds 8xth 38xth -~ line
Vertical Display Term tvd 768xth 768xth 768xth line
Clock Period fc 15.0 15.38 - ns

Note 1) Refer to “Timing Chart" and LVDS (THCE3LVDF84A-85) specifications by Thine Electronics, Inc.

Note 2) If NCLK is fixed to “H” or “L" level for certain penod while Voo is supplied, the panel may be damaged.

Note 3) Please adjuse L.CD operating signal timing and FL driving frequency, to optimize the display quality.
There is a possibility that flicker is observed by the interferenoe of LCD operating signal timing and FL driving conditio(especially
driving frequency), even if the condition satisfies above timing specifications.

Note 4) Do not make tv, tvhd and tvds fluctuate. If tv, tvhd, and tvds are fluctuate, the panel display black.

Note 5) in case of using the long frame period, the detenoration of display quality,noise etc. may be occurred.

&

Note 8) NCLK count of each Horizontal Scanning Time should be always the same.
V-Blanking period should be “n"  “Horizontal Scanning Time".(n: integer)

Frame period should be always the same.

The information contained in this document is the exclusive property of Soft View International Technology. It shall not be disclosed, distributed
or reproduced in whole or in part without written permission of Soft View International Technology. . ‘
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Optical characteristics

T Specification
it . .
em Symble Conditions Min | Typ | Max Unit Remark
»=180" 10 - - /
. =0 30 | - - /
Viewing Angle = ¢
~ gAng 1% CR>=10 $=90" | 30 - - ]
$=90" | 30 ; - /
Contrast Ratio CR _1A=07, ¢=0 - 200 - /
. f ON - . - - 50 ms
Response Time f OFF A=0, ¢=0 - . 50 s
. A=0", ¢ =0"X=0.2890, o
Luminance L \=0.2880 160 200 - cd/mi |IFL=6.0mA(rms)
Red XR _ |Gray Scale Level:L63 056 | 0.60 | 0.64
YR |6=0"g=0 0.28 | 0.32 | 0.36
(e} . 0.28 | 0.32 | 0.35
G D
Chromaticit N [Ty [Pt 0.48 | 0.52 | 0.56
y Blus Xa | 041 | 0.15 | 019
yB 0.08 | 0.12 | 0.16
. Xw . 0.30 | 0.34 | 0.38
White [ —Pitto 030 [ 0.34 | 0.38

Note 1) Refer to “11.Measuring Method".

Note 2) The above test limit must be applied for initial use. Characteristics will be shifted by iong period operation, but it is not irregular
phenomena. Theoretically brightness characteristics will be decreased due to CCFL degradation and color shifi due to optical
components change.

~The information contained in this document is the exclusive property of -Soft View International Technology. It shall not be disclosed, distributed
or reproduced in whole or in part without written permission of Soft View International Technology.
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Outline dimension
Mechanical information o
== ]
<—— Barcode
r
o <—— Serial number
2
o
—
T === e ittt N
Unit : mm R
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Lot mark

Product Labe]

- ! %EH @} <—— Barcode
S/N# H121D020100001

——  Serial number

Label indications

Bar code size : H50 mm * L 15 mm
Meaning : Serial number

Label Locations
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Quality
Inspection AQL

Total of Major Defects : AQL 0.65%
Sampling Method : MIL-STD-105EG 11

Test Conditions
Ambient Temperature 1254270
Ambient Humidity 1 65£10%(RH)
Inverter : Harison HIU-766(52K)

Note : Inverter Specifications

- iy Specifications ,
ftem _ » Symbol |conditions Min | TvP | Max Unit
Lamp Curmrent I =257 6 7 | MAms
Lamp Voltage Vi |T=257 610 Vms
T=25C 750 | Vims
L -Volta V.
amp Start-Voliage *[T=07 1030 | Vims
Lamp Frequency fL |T=257, IL=6mA 47 52 80 KHz
Reliability Test
Test ltem Test Conditions PCS | Result
High Tgmperature and High Humidity 50°., 90%RH 240hr 3 OK
Operation
Operai Low Temperature Operation 0°C, 240hr 3 OK
perating High Temperature Operation 507, 240hr 3 OK
Continuous Operation 30sec ON / 30sec OFF 10000hr 3 OK
Lifetime Test 25+2°C, 10000hr 3 OK
High T_emperature and High Humidity| 60°C, 90%RH 48hr 3 OK
Operation :
Storage |Low Temperature Operation -20°C, 240hr 3 Ok
High Temperature Operation 60°C, 240hr 3 OK
Temperature Shock 60°C, 1hr/-20°C, thr 50cycles 3 Ok
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~ ACTION ELECTRONICS CO., LTD |
107 ~12” COLOR TFT-LCD MODULE INSPECTION ST/
o ‘  DATE : 2003-01-16

REV : 1
v
B ZONE
30mm
40mm  40mm
- < A ZONE > <
301]\11/111
A \
ITEM A ZONE BZONE . | TOTAL
BLACK
BLUE 2 3| 5
WHITE - GRE
TOTAL 2 3
REMARK :

1. VIEWING DISTANCE 35cmt Scm
2. VIEWING ANGLE 90 deg
TACE =Zcmi> [

4 DIAMETER OF SPOT <0.1mm NOT ACCOUNT

5. STRAIGHT LINE OF SCRATCH WIDE = 0.2mm NOT ACCOUNT
6. ERUER<0.3mm

( KiE— )

ITEM SPEC.LIMIT
DIFFUSER SCRATCH L<5+NSA-1/B2
| FOREING OR EXTERNAL SPOT | FOREING : L<3 » N<2
| | :D=Z03°N<2 |
N:QIY D:AVGDIAMETER(mm) L :LENGTH@mm)
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Appearance Test
Specifications
ltem Description Class
PCB Appearance |Pattern peeling snapping, elecirically short Major
Repair portion on PCBis not covered by epoxy resign Minor
Soldering Cold solder joint, lead move when pulled Major-
Connectors Distinct stain, rust or scratch Minor
i Line Width (MM) [~ Tength (MM) _|Acceptable count
W<=0.10 - neglect
0.10<W<=0.15 L<=10 n<=8
0.15<W<=0.20 n<=2
Black and White 0'20<W~ - - .
Spots/Lines*" ? e Minor
Average diameter (mm) Acceptable count/side
D<=0.20, neglect
0.20<D<=().585 n<=5
0.50<D<=1.50 n<=2
1.50<D 0
Break and Crack [Break: less than 2MM inward from call outside.
of Panel Outside Worsening fine crack: reject Minor
Edge

*1, Inspection area should be within active area. ‘
*2,Dusts which are bigger not less than 0.20mm (0.20<W) shall be judged by “Average

Diameter”. A
Average Diameter D = (a+b) /2 (mm) b (

A
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Packaging
- Packaging From Corrugated Cardboard Box.
Packaging Method
1. Static electric protective bag
H-type*
Number Quantity Description . P
. T 10pcs | Static electric protective bag
i 1set |Corrugated Cardboard Box
m H-type*  |Plastics Adhesive Tape
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