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3. GENERAL DATA
3.1 DISPLAY FEATURES

This module is a 12.1” WXGA format amorphous silicon TFT. The pixel format is vertical stripe and sub
pixels are arranged as R(red), G(green), B(blue) sequentially. This display is RoHS compliant, and

COG (chip on glass) technology and LED backlight are applied on this display.

Part Name

TX31D208VMOBAB

Module Dimensions

283.0(W) mm x 185.1 (H) mm x 9.7 (D) mm (max)

LCD Active Area 261.12(W)mm x 163.2(H)mm
Pixel Pitch 0.204 (W) mm x 0.204 (H) mm
Resolution 1280x 3 (RGB) (W) x 800 (H) dots

Color Pixel Arrangement

RGB Vertical Stripe

LCD Type

Normally Black

Display Type

Active Matrix

Number of Colors

262k(6 bit/color), 16.7M(8 bit/color)

Backlight Light Emitting Diode (LED)
Weight 5169(typ)
Interface LVDS (20 pins)

Power Supply Voltage

3.3V for LCD ; 30V for Backlight

Viewing Direction

Super Wide Version (In Plane switching)
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4. ABSOLUTE MAXIMUM RATINGS

Item Symbol Min. Max. Unit Remarks
Supply Voltage VoD -0.3 4.0 \% -
Input Voltage of Logic Vi -0.3 Vob \Y Note 1
Operating Temperature Top -40 80 °C Note 2
Storage Temperature Tst -40 80 °C Note 2
LED Forward Current Ir - 200 mA -

some temperature-related phenomenon as below needed to be noticed:

- Operating under high temperature will shorten LED lifetime.

Note 1: The rating is defined for the signal voltages of the interface such as CLK and pixel data pairs.
Note 2: The maximum rating is defined as above based on the panel surface temperature, which might be

different from ambient temperature after assembling the panel into the application. Moreover,

- Background color, contrast and response time would be different in temperatures other than 25 .

KAOHSIUNG OPTO-ELECTRONICS INC.

SHEET

7B64LTD-2692-1

PAGE | 4-1/1




5. ELECTRICAL CHARACTERISTICS
5.1 LCD CHARACTERISTICS

T,=25°C, Vss=0V

Item Symbol Condition Min. Typ. Max. Unit Remarks
Power Supply Voltage VD - 3.0 3.3 3.6 \% Note 1
Differential Input “H” level - - +200
Voltage for LVDS \V/ . mV Note 2
Receiver Threshold L level -200 - -
Power Supply Current loo Vop=3.3V - 150 250 mA Note 3
Frame Frequency ferame - 55 60 65 Hz
CLK Frequency fox - 66 67 71 MHz
Note 1: Power and signals sequence:
0.1ms <t1 <10ms 500ms <4
0<t2<50ms 200ms £t5
0<t3=<50ms 0<t6
Voo
e 1
09voo {— 0.9Voo !
LCD Power Supply y j. data :\ . . ;"I
Logic Signal e ~ 1 P Noaves | 0.4ve
0.1Voo : : < : h T.?_
a : ~ - A /1
't 2| 3 | w |
I--—l-ul-l—l-i E__._ -_i - - :
| i '
Backlight Power Supply i i
.~ e
t5 6

Note 2: VCM 1.2V is common mode voltage of LVDS transmitter and receiver. The input terminal of

LVDS receiver is terminated with 100Q.

IN+ LVDS
100Q )
IN- Receiver

Note 3: An all white check pattern is used when measuring lop. fgame IS S€t to 60Hz. Moreover, 2A
fuse is applied in the module for Ipp. For display activation and protection purpose, power
supply is recommended larger than 5A to start the display and break fuse once any short circuit

occurred.
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5.2 BACKLIGHT CHARACTERISTICS

T,=25C
Item Symbol Condition Min. Typ. Max. Unit Remarks
LED Input Voltage Vieo [LED=95mA - 30 34.6 \Y
LED Forward Current Note 1
) ILeD - - 95 110 mA
(per serial)
LED Lifetime - lLeEp=95mA - 100K - hrs Note 2

Note 1: Fig. 5.1 shows the LED backlight circuit.

Note 2: The LED lifetime is estimated and defined as the time when brightness become 50% of the

initial value.

A1
C1

A2
C2

A3
C3

A4
C4

CM :Ilﬂ :Iz__ 27 7AA |
T i a aa
o
5 :II7I :Iz__ M 7
T i d s
o
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6. OPTICAL CHARACTERISTICS

The optical characteristics are measured based on the conditions as below:

- Supplying the signals and voltages defined in the section of electrical characteristics.

- The ambient temperature is 25°C.

- In the dark room less than 100 Ix, the equipment has been set for the measurements as shown in Fig

6.1.
T, =25 °C, frrame =60 Hz, VDD = 3.3V
Item Symbol Condition Min. Typ. Max. Unit Remarks
Brightness of White - 1200 1500 - cd/m? Note 1
Brightness Uniformity - $=0°,0=0° 70 - - % Note 2
Contrast Ratio CR 650 1000 - - Note 3
Response Time Tr+ Tf $=0°,0=0° - 25 30 ms Note 4
NTSC Ratio - $=0°,0=0° - 70 - % -

Ox $=0°,CR>10 70 88 -

o ox’' $#=180°,CR>10 70 88 -
Viewing Angle Degree Note 5

oy $=90°,CR>10 70 88 -

oy’ $=270",CR>10 70 88 -

X - (0.649) -

Red
Y - (0.344) -
X - (0.309) -
Green

Color Y ) . - (0.620) -
- $=0",0=0 - Note 6

Chromaticity X - (0.146) -

Blue
Y - (0.092) -
. X - (0.313) -
White
Y - (0.329) -

Note 1: The brightness is measured from the center point of the panel, P5 in Fig. 6.2, for the

typical value.

Note 2: The brightness uniformity is calculated by the equation as below:

Brightness uniformity =

Min. Brightness

Max. Brightness

X100%

which is based on the brightness values of the 9 points measured by CS2000 as shown in Fig. 6.2.

(1,1) 320 640 96D
Photo detector:CS2000 or equivalent
o 200 & =
i 4 400 I
Field1,  pistance : 500 mm -
: Ty 3 N 4
: 600 N 7
i (1280,800)
| ] LCD panel
Fig. 6.1 Fig. 6.2
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Note 3: The Contrast ratio is measured from the center point of the panel, P5, and defined as the

following equation: Brightness of White

Brightness of Black

CR=

Note 4: The definition of response time is shown in Fig. 6.3. The rising time is the period from 10%
brightness to 90% brightness when the data is from black to white. Oppositely, falling time is
the period from 90% brightness rising to 10% brightness.

Black White Black

100 % L |Tr L Risingtime ~ alingtime, ¢\
2 90 - = - ,
[}
[
£
=2
@ 10

0

0
Fig. 6.3

Note 5: The definition of viewing angle is shown in Fig. 6.4. Angle ¢ is used to represent viewing
directions, for instance, ¢=270°means 6 o’clock, and ¢=0°means 3 o’clock. Moreover, angle
0 is used to represent viewing angles from axis Z toward plane XY.

The display is super wide viewing angle version, so that the best optical performance can be
obtained from every viewing direction.

¢ =Viewing angle
$=90°
12 o'clock

\ / _ /WX, y 30)
X ) x $=0°
$=180 3 o'clock
9 o'clock

Y'$=270°
6 o'clock

Fig. 6.4

Note 6: The color chromaticity is measured from the center point of the panel, P5, as shown in Fig. 6.2.
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7. BLOCK DIAGRAM

Signals Time > Source Driver
Controller
o
AR 2
%)
@) Yy v ) 4
Z 9
@ Gl
g. G2 .
o 12.1 inch WXGA LCD panel
Voo yf power Gircuit >
» » G800
A*
% C* N LED BL
SHEET
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8. LCD INTERFACE

8.1 INTERFACE PIN CONNECTIONS
1) The display interface connector (CN1) is 20186-020E-11F made by I-PEX and pin assignment is as

below:
Pin Symbol F%JrTction (ISP 6 bit compatibility mF)d.e) Functio.n'(.ISP 8 bit
No. 6bit input ‘ 8 bit input compatibility mode)
1 Vob +3.3V Power supply -~
2 Vbp +3.3V Power supply -~
3 GND GND <~
4 GND GND <~
5 Link O- RO, R1, R2, R3, R4, R5, GO R2, R3, R4, R5, R6, R7, G2 | RO, R1, R2, R3, R4, R5, GO
6 Link O+ RO, R1, R2, R3, R4, R5, GO R2, R3, R4, R5, R6, R7, G2 | RO, R1, R2, R3, R4, R5, GO
7 GND GND -~
8 Link 1- G1, G2, G3, G4, G5, B0, B1 G3, G4, G5, G6, G7, B2, B3 G1, G2, G3, G4, G5, BO, B1
9 Link 1+ G1, G2, G3, G4, G5, B0, B1 G3, G4, G5, G6, G7, B2, B3 G1, G2, G3, G4, G5, BO, B1
10 GND GND <~
11 Link 2- B2, B3, B4, B5, DENA B4, B5, B6, B7, DENA B2, B3, B4, B5, DENA
12 Link 2+ B2, B3, B4, B5, DENA B4, B5, B6, B7, DENA B2, B3, B4, B5, DENA
13 GND GND <~
14 CLKIN- Clock- <~
15 CLKIN+ Clock+ <~
16 GND GND <
17 Link 3- | See: Note 2 RO, R1, GO, G1, BO, B1 R6, R7, G6, G7, B6, B7
18 Link 3+ See: Note 2 RO, R1, GO, G1, BO, B1 R6, R7, G6, G7, B6, B7
19 | MODE Low=ISP 6 bit compatibility mode High=IsP
8 bit compatibility mode
20 SC Scan direction control(Low=Normal, High=Reverse -~

Note 1:Scan direction selector (SC) :

DISPLAY

SC : Low

AV 1dSId

SC : High
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Note 2: The Pin 19 (MODE) and Pin 20 (SC) are set high by the internal resistor of the driver IC.

Suggest to set high or pull GND instead floating.

Note 3: The Pin 17 and Pin 18 should be set the constant level of the LVDS format in the JEIDA 6 bits

Mode.

Reference only

3.3KD §

22K0

—
0.82KQ %
am

2.2KQ

\_/—b Pin 18

Pin 17

2) The backlight interface connector (CN2) is 3800K-FO8N-03 made by Entery, and pin assignment as

below.

Corresponding connector : FI-S8S(JAE)

Pin No. Symbol Function
1 C1 LED Cathodel
2 Al LED Anodel
3 A2 LED Anode2
4 Cc2 LED Cathode2
5 C3 LED Cathode3
6 A3 LED Anode3
7 A4 LED Anode4
8 C4 LED Cathode4

Notel: GND. is connected GND (of CN1) and the LCD frame internally.
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8.2 DATA MAPPING

a. ISP 6 bit compatibility mode(6 bit input)

ICIE

-

D O 3 D 6D 63 6D 65 63 G

X
X

-4

Link0+/-

X XBIXBHXGSKHXGSXGJXGIX X
X XDENAX X XBSXEHXB}XBJX X

Linkl+/-

Link2+/-

b. ISP 6 bit compatibility mode(8 bit input)

ICILE

X X fﬂ!XR'-‘XREXRiXR—lXRSXRJ?{ X

X

Link{+/-

XBBXBJXG?X%XGSXHXGBX X

X

Link]+/-

X

XBTXBGXBZ?XIHX

X XX X

Link?+/-

X X X XBIXBGXGIXG{IXRIXRGX X

Link3+/-

c. ISP 8 bit compatibility mode

ICIE

Lg

G G 3 3 €3 £3 €35 €9 €3 G|

il
|

Link{H/-

X X XBlXBDXGiXG—lXGSXGIXGIX X

X

Linkl+-

X XDE\'AX X XBiXB4XB3XB2X X

Link2+/-

X OO X X Xes o Xles Xm Xms X X

PAGE | 8-3/7
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8.3 TIMING TABLE

Interface Timing (DE mode only)

Item Symbol Min. Typ. Max. Unit
Frequency fCLK 66 67 71 MHz
DCLK X
Period tCLK 14.1 14.9 15.2 ns
Active Time tHA 1280 1280 1280 ek
) Blanking Time tHB 70 80 90 ek
Horizontal
Frequency fH 44.6 49.2 56.5 kHz
Period tH 17.7 20.3 22.4 us
DENK . .
Active Time tVA 800 800 800 tH
) Blanking Time tVB 10 20 70 tH
Vertica
Frequency fv 55 60 65 Hz
Period tv 154 16.7 18.1 ms
, tv
1. Vertical - >
' tWVA VB

i
|

il

-

vew [

e U U U

R.G,B

-
i

v R
I

|
|
|

2. Horizontal

&

tH

[0:7] [(x] %1 [X] X2 [X] x,3 [x] x4 [x] rf MK,FHMLHUN}«;‘HKM’M [x]

il
-

DE

R,GR

=l

[

e LTI

/

[0:7]

f

Note 1: All timing parameters should be constant in each frame.

Note 2: Blanking time tolerance (Base on IC specification) :3 > [tVBn—tVBn-1| > 0
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8.4 LVDS RECEIVER TIMING

Single-end signal

Differential signal

LVDS-
A ' SR | S
Vool T Vol
LVDS+ OV
Ucm
GMND
. Tl"."l:.li o
LVDS v
CLK f ™ \ ,r‘
i Vi
L]
L]
i
: : i i i [] : :
LVDS ALY . ! ] !
Daia i 1 1|‘||T- L] 1 1 1 L) 1]
P i : i : ! :
e Teos | : : : : :
; H : : : i ;
[ S H i ] i :
{ Teoso a a | a s
D
[ ! 1 ] ]
E‘ Tonas g : :
l_-:- 1 :
E Tenas : E
i« >
TF‘GF».'J
Item Symbol Min Typ. Max. Unit
Differential Input High threshold VTH - - 200 mV
Differential Input Low Threshold V1L -200 - - mV
Differential Input Common Mode Voltage Veu 1.0 1.2 1.7-|Vio|/2 Y,
Input Leakage Current IN -10 - 10 UuA RX+/-,
RXC+/-
Differential Input Voltage [Vio| 200 - 600 mV
1 date bit time ul - 1/7 - TLveik
Position 1 Tros1 -0.25 0 0.25
Position 0 Troso 0.75 1 1.25
Position 6 Tross 1.75 2 2.25
Position 5 Tross 2.75 3 3.25 ul
Position 4 Trosa 3.75 4 4.25
Position 3 Tross 4.75 5 5.25
Position 2 Tros2 5.75 6 6.25
SHEET
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8.5 DATA INPUT for DISPLAY COLOR

a. 6 bit input
Red Data Green Data Blue Data
Input color R5|R4|R3|R2|R1|RO|G5|G4|G3|G2|G1 G0 |B5|B4|B3|B2|B1|B0
MSB LSB | MSB LSB | MSB LSB
Black 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Red(63) 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Green(63) | O 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0
Basic Blue(63) 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
Color Cyan 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1
Magenta 1 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 1
Yellow 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0
White 1|11 |1|1]1|212|2|2|1|1|1|212|2 |21 |1]|1]1
Red(1) 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0
Red(2) 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0
RED
Red(62) 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0
Red(63) 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0
Green(1) 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0
Green(2) 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0
GREEN
Green(62) | 0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 0 0
Green(63) | O 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 0
Blue(1) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1
Blue (2) 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0
BLUE
Blue(62) 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 0
Blue(63) 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1
Note 1: Definition of gray scale :
Color(n) ---n indicates gray scale level.
Higher n means brighter level.
Note 2: Data
1: High, 0 : Low
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b. 8 bit input

Red Data Green Data Blue Data
Input color R7 R6 R5 R4 R3 R2 R1 RO|G7 G6 G5 G4 G3 G2 G1 GO|B7 B6 B5 B4 B3 B2 Bl BO
MSB LSB | MSB LSB | MSB LSB
Black ojojojoflo|lO|lO|O|O|O|O|O|O|O|OfOfO|O|lO|O|O|O|O]|O
Red(255) 1|11 |1|1|1|1|1|0|0O|O|O|OflO|lO|lO|O|O|O|O|O|O|O|O
Green(255)| 0 |0 |O|O|O|O|O|O|2|21|1|1|1|1|1|1|0flO|O|O|O|O|O]|O
Basic Blue(255) |0 |0 |0|O0|O0O|O|O|O|OfO|lO|lO|O|O|O|O|2 |2 |21 |21f21|1|1]|1
Color Cyan ofojojo|o|ofOo|Of21 |1 (2|11 |2 |1|2|1|2f21]|1|2|1]|1|1
Magenta |1 (1|1 |12 |1|1|1|1|0|O0|O|OfOfO|O|O|21|1|1|1|1|1]|1]|1
Yellow |1|21|21|21f21|21|2|2|2|1|1|1|1|1|2|2|O|lO|lO|O|O|O|O]|O
White 111|111 |2|1f2f2f21f21|21|1|1{1|2|2|2f21f1|1|1]|1
Red(1) |o0|O0|O|OfO|lO|lO|1|0|0O|O|O|O|O|O|O|O|O|lO|O|O|O|O]|O
Red(2) |o|0|O|OfO|lO|1|0O|0O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|O
RED
Red(255) |1 |1 (1 |1|1|1|1|1|0|0|O0O|O|O|O|O|lO|O|O|O|O|O|O|O]O
Green(l) fo|0|O|O|O|lO|O|O|O|O|O|O|O|O|O|1|0O|O|O|O|O|O|O]O
Green(2) (0|0 |O|O|O|O|O|O|O|O|O|O|O|O|1|O|O|O|O|O|O|O|O]O
GREEN
Green(255)| 0|0 |0|O0|O|O|OfO|21|21|1|12|1|1|1|1|0f|O0OflO|lO|O|O|O]O
Blue(1) |o|lo|0|O|O|OflO|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O]|1
Blue(2 (0|0|0|O0|lO|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|O|1]|DO
BLUE
Blue(255) (o |0 |O|O|O|O|O|O|O|O|lO|O|O|O|O|O|1 |2 |21|1|21|1]1]|1
Note 1: Definition of gray scale :
Color(n) ---n indicates gray scale level.
Higher n means brighter level.
Note 2: Data
1: High, 0: Low
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9. OUTLINE DIMENSIONS
9.1 FRONT VIEW

283.00
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General Tolerance:#0.5mm
Scale : NTS
Unit : mm KAOHSIUNG OPTO-ELECTRONICS INC. SHI\IIEOET 7B64LTD-2692-1 PAGE | 9-1/2




9.2 REAR VIEW

267.10

188.65

Note 1) CN1 : 20186-020E-11F (I-PEX)
CN2 : 3800K-FO8N-03 (ENTERY)

85.5) (70) 715
41.00
2
g
2 1l @ °
@© 1 P |
o AT}
(\ L J
U VIEW CENTER
of] A o)
— )
9
s
‘ - \
I ]
o o LABEL
L _

General Tolerance:+0.5mm

Scale : NTS
Unit : mm
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10. DESIGNATION of LOT MARK

1) The lot mark is showing in Fig.10.1. First 4 digits are used to represent production lot, T represented
made in Taiwan, and the last 6 digits are the serial number.

(][l 2] 4] (7] [a] (2] (=] [4] [5] [¢]

T: Made in Taiwan

Week
Month

Year

Fig. 10.1

Serial number

2) The tables as below are showing what the first 4 digits of lot mark are shorted for.

Month | Lot Mark| Month | Lot Mark
Year Lot Mark Jan. 01 Jul. 07 Week Lot Mark
2021 1 Feb. 02 Aug. 08 1~7 days 1
2022 2 Mar. 03 Sep. 09 8~14 days 2
2023 3 Apr. 04 Oct. 10 15~21 days 3
2024 4 May 05 Nov. 11 22~28 days 4
2025 S Jun. 06 Dec. 12 29~31 days 5

3) Except letters | and O, revision number will be shown on lot mark and following letters A to Z.

4) The location of the lot mark is on the back of the display shown in Fig. 10.2.

Label example:

N

KAOHSIUNG OPTO-ELECTRONICS INC.

NO.

TX31D208VMOBAB REV:A
1024T (ES) 123456
KOE MADE IN TAIWAN
Fig. 10.2
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