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1. GENERAL DESCRIPTION

1.1 Description

12.1” is a Color Active Matrix Liquid Crystal Display Module composed of a TFT LCD panel and LED backlight
system. The screen format is intended to support the XGA, 1024x768 screen and 262K / 16.7 M colors.

1.2 Product Summary

The following items are summary on the table under Ta=25 °C condition:

No. [tem Specification Unit
1 Display Size 12.1”7 Inch
2 Pixel Number 1024 (H) x 3(RGB)x 768 (V) Pixels
3 Outline Dimension 281.8(W)x220.8(H)x11.45(D, m(gx) mm
4 Active Area 245.76 (H) x 184.32 (V) mm
5 Pixel Pitch 0.24x0.24 o JOop] mm
6 Display Colors 262K /16.7M colors N
7 Pixel Arrangement RGB vertical stripeﬁ\\ - -
8 Display Mode Full View / Nor%;gh&@ck - -
S Electrical Interface One Cha@%ﬁ\\@ - -
10 Surface Treatment Anti-GI?fst\C\\s?@\Rnti-Glare --
11 Brightness 60%@@\%\3 - -
12 Contrast Ratio ﬁo&hﬁ;{/p.) cd/m2
13 Total Power Consumption (Typ) N \T@fa)l 12.02 wW
&
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2. ABSOLUTE MAXIMUM RATING

2.1 Electrical Absolute Rating

It Symbol values Unit . /] Not
em ymbo . P Niax ni X & ote
Logic/LCD Drive Voltage vee 03 - 4 V/E\@ (1)
Converter Voltage v 0.3 - 18 N 1)(2
° EN 5.5 /(}q\&) S
Enable Voltage ) - : g K
; : ASJ -- 5
Backlight Adjust @Bj% (J} \
Note (1) Permanent damage to the device may occur if max value %eeded.
Function operation should be restricted to the condltlo ibed under normal operating conditions.
(2) Specified values are for input pin of LED light @ 2°C
2.2 Environment Absolute Rating
@%
Item Symbol x A Unit Note
N \fl\/lm Typ Max.
Operating Temperature T@@ -30 85 °C
S m " oc Note(1)(2)
Storage Temperature n%% -
Note (1) Temperature e hum|d|ty range is shown in the figure below.
(@ (Ta = 40°C).

(b) Wet-bulb temperature should be 39 2C Max. (Ta > 40 2C).

(c) No condensation.
Note(2) : The absolute maximum rating values of this product are not allowed to be exceeded at any times. The
module should not be used over the absolute maximum rating value. It will cause permanently unrecoverable

function fail in such an condition

www.futurelabs.asia Page 5

WWW.texim-europe.com



http://www.futurelabs.asia/

\

UTURELABSS

1

3. ELECTRICAL CHARACTERISTICS

3.1 LCD Electrical Specification

Parameter Value
Symbol Min. TS Max. Unit Note
Logic/LCD Input Voltage VCC 3.0 3.3 3.6 Vv VDD=3.3V
LCD Rush Current IRUSH -- -- 4 A (2)
White 370 450 mA (3 @\
i
VIH VD &
Power Supply Current A\
Black VIL 300 380 mA C> ) VDD=3.3V
&CJ
: q
LCD Power consumption PL -- 1.22 1.49 \@
(XX
LVDS differential input voltage VID 100 - 6@> vV
SN
LVDS common input voltage VICM 0.7 -

Note (1) The assembly should be always operated within above ran% Ta=25%2°

Note (2) Measurement Conditions: @

Q12SK1475

9 7 -

\7 ca
FUSE (LEU Madule input
Ri ;: | 1uF

(High to Low)

{Central Signal) Q2

R2
sw 3 28K1470
1K
+12v %
1) VR1 47K | c2
c1 I
0.01uF
Iﬂr
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Vcce rising time is 470us

+VCC

4
- 0.9Vcc

0.1Vce

GND

470us
_’ AN,

Note (3) The specified power supply current is under the conditighswat Vec = 3.3V, Ta = 25 £ 2 oC,

fv = 60 Hz, whereas a power dissipation check pat{grnibefow is displayed.

a. White Pattern b. Bigck Pattern«
\D

Active-Area Active Area«
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3.2 Backlight Unit

Parameter guideline for LED driving is under stable conditions at 25°C (Room Temperature):

Symbol Parameter Min. Typ. |Max. Unit Q. Remark
Vi Converter Power Supply Voltage 10.8 | 12.0 |[13.2 Vv O(\f%\
g
Virp Converter Power Supply Ripple Voltage 500 AP?*E\\)&Q
\Vi=12V(100% Dut
li Converter Power Supply Current 0.9 1.@ @9}7\ | ( ¢ Duty)
lirush Converter Jnrush Current 9 @ A Vi rising
\ time=10ms(Vi=12V)
N C_ )
PBL Backlight Power Consumption @’12.8 W Vi=12V(Duty 100%)
BLON  [EN Control Level |Backlight on £ %%)3 5.0 v
N
Backlight off ?/)O - 103 v
)

E_PWM IPWM Control Level High Level &) 25 33 |50 v

Low Leyek\y 0o | - Jois |V

VNoise |PWM Noise Range << 0.1 \Y
- 100
-- PWM Control Du%@ % @200Hz
fpwm PWM Conp@lh@ency 190 | 200 20k Hz (3)
LL LED Llfetlm& 50’000 . _ Hrs (2)
Note (1) LED current is measured by utilizing a high frequency current meter as shown below:
Input Power
PaL.
Vi, lie l O i LED+
Power Supply< IIGND‘ Converter<| Backlight
Unit<

Note (2) The lifetime of LED is estimated data and defined as the time when it continues to operate under the
conditions at Ta= 25 +2 C and Duty 100% until the brightness becomes = 50% of its original value.
Operating LED at high temperature condition will reduce lifetime and lead to color shift.

Note (3) At 200Hz PWM control frequency ° duty ratio range is restricted from 1% to 100%, When PWM
control frequency is 20kHz, duty ratio range is restricted from 10% to 100%.
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4. COLOR DATA INPUT ASSIGNMENT

The brightness of each primary color (red, green and blue) is based on the 6-bit gray scale data input for the
color. The higher the binary input, the brighter the color. The table below provides the assignment of color
versus data input

Data Signal«
Color« Red«< Green< Blue«
R594 R44 R34 R24 R14 RO4 G5¢ G44 G34 G24 G14 G04 B5¢ B4« B3« B2 B1¢ B0«
o Black 0« 0« 0« 0« 0« 0« 0« 0« 0« 0« 0« 0« 0« 0« 0« 0« 0« O«
e Red 1] 1<) 1¢] 1<) 1] 1< 0« 0<] 0<| 0« 0« 0« 0« 0« 0« Q«| 0« 0«
Green 0« 0« 0« 0« 0« 0« 1< 1< 1< 1< 1< 1< 0¢| 0« 0« & 0« 0«
Basic |Blue 0« 0« 0« 0« 0« 0« O« 0« 0« 0« 0« 0« 1< 1< 1« '\1#' 1¢
Colors<{Cyan 0« 0<| 0| 0c| 0ef Ol 1| 16| 16| 1€ 16| 16| 16| 16| e @OP 1€| 14
Magenta 1l 1¢] 1¢] 1<) 14| 1¢] 0<] 0] 0<| 0¢| 0« O« 1« 1*-‘%&% <l 16l 1€
Yellow« 1] 1€l 1€ 1€ 1€ 1€ 1€] 1€ 1€ 1€ 1€] 1¢]| 0¢| P= b 0« 0« 0«
White« 1€ 1€ 19 19 19 149 1€] 1€ 14 1€ 14 14 1 ﬁ\i 1€ 14| 1€
= Red(0)/Dark 0<] 0« 0« 0¢] 0«] O« 0« 0« 0<] 0« 0« 0s a0 0« 0« 0« O«
- Red(1)« O« 0« 0« 0« 0« 1¢| 0« 0« 0« 0« 0«| Ot <l 0« 0« 0« O«
Gray |Red(2)- 0« 0« 0« 0« 1¢| 0« 0<| 0« 0«| 0« %; <l 0« 0« 0« O«
Scale H uel| ke e e ] M) e e ] (T | ¥ | e e
Of : : 3 : : : : 5 X - AN : 3 : :
Red«< [Red(61) 1l 16| 1¢] 14 0<| 1< 0¢] 0| 0« O«t‘f%w 0« 0« 0« 0« 0« 0« O«
Red(62) 1| 1€ 1¢] 1] 1< 0<¢| 0« 0« %' <g> <0< 0] 0« 0« 0« 0« 0«
Red(63)« 149 1€ 19 1€ 1€ 1€ 0€] 0€/0< 0« 0] 0« 0« 0| 0« 0<] 0
- Green(0)/Dark | 0| 0<| 0«| 0« 0<| 0« 0<| O« Q/' yow 0« 0« 0« 0« 0«| 0« 0« 0«
e Green(1) 0« 0« 0« 0« 0« 0<| 0<| D« O 0| 0<| 1<| 0« 0« 0«| 0« 0« O«
Gray |Green(2)~ 0« 0« 0« 0« 0« 0« 0<[\&B7y 0« 0« 1« 0<| 0« 0« 0«| 0« 0« O«
Scale K e J K3 “ed gl ‘K\K-\QD X el e K3 « « K3 K2 K K3 «
Of « : . : : : ; N\ . : ; 3 £ 5 i : : : :
Green<|Green(61) 0<| 0« 0« 0« & @5’“ 14l 1< 1¢] 0« 1¢| 0« 0«<| 0<| 0« 0<| 0«
Green(Gz) 0(. J 0‘4,1 0(_1 O(.J 0\ 1(_..| 1 « 1 x| 1 o 1 o 0(,1 0( J 0(__1 0‘14 O‘nl 0‘ J 0‘;J
Green(63)« 02 0<] 0<] 0=y \07 1€ 1€ 14| 1€ 1€ 1< 04 04 0€| 0] 04 0€
il Blue(0)/Dark 0« 0« 0« ‘@ 0« 0« 0« 0« 0« O« 0« 0« 0« 0« 0« 0« 0«
= Blue(1) 0« 0«| 0«4 $> 0« 0« 0«1 0« 0« 0« 0« 0« 0« 0« 0« 0« 0« 1«
Gray |Blue(2)« 0«| 0« %}’ 0« 0« O« 0« 0« 0« 0« 0« 0« 0« 0« 0« 1¢| 0«
Sca|e :,«.1 T« %% ‘e K & K2 « e o Ky K K3 K2 « Ky K J
Of « 3 : - : ] : 3 : : : - 3 : : :
Blue« MS‘[) @w>0a 0« 0« 0« 0« 0« 0« 0« 0« 0« 1< 1< 1< 1¢| 0« 1«
Blue(62) < 0< 0« 0« 0« 0« 0« 0« 0« 0« 0« 0« 1< 1< 1< 1< 1< 0
Blue(63)« 0=b 0<] 0« 0« 0<] 0« 0< 0« 0« 0<] 0« 0| 1< 1< 1] 1< 14| 1«
Note (1) O: Low Level Voltage, 1: High Level Voltage
www.futurelabs.asia Page 9
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The brightness of each primary color (red, green and 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 the assignment of color

versus data input.

B Data Signal<
Color< Red« Green« Blue«
R7| R6{ R5{R4{ R3{ R2{ R1{ RO{G7{G6{G5| G4{ G3{ G2{ G1{ Go{B7{B6{ BS-{ B4{ B3 B2{B1{BO0{
- Black 04 04 04 04 04 04 0« 04 09 04 04 0« 04 04 0« 0« 04 0 04 04 0« 04 04 04
- Red< 19 14 14 14 14 14 14 14 04 04 04 0 04 04 0+ 0'~0~0‘~0'~020‘~ 04 04 04
- Green< 04 04 04 04 04 04 0 04 19 19 14 1< 14 1< 14 14 04 04 04 &% 0+ 04 04
. |Blue 04 0« 0« 04 04 04 O*&&&%O* 04 04 04 04 14 14 1~¢> N1 14 14
BasiC |cyan 04 04 04 04 04 04 0| 04 14 14 19 1] 14 1| 1¢f 1] 14 14 PAAGOP| 1] 14 19
Colors|ptagenta- 14 14 14 14 14 14 14 14 04 04 04 0<] 04 04 0 0 14 1~%§§ o 1414 14
- Yellow= 19 14 14 19 1 14 14 19 14 14 19 14 14 14 14 14 04 %:ﬂ)— 04 04 04 04
- White< 19 14 14 19 14 14 14 14 14 19 19 19 14 14 14 1~):§ 19 14 14 14 19
O> D
N\%Z7i
Red(0) / Dark=| 01 0- 04 04 09 0] 04 04 04 04 0 0 0 0,0463.0 04 0 0 0] 0 0 0
Red(1) 0~'o~o~o~o~o:~o:~1~o:~0+oeo:~o:~§%\ﬁ%0.~o~o~o~o:~o:~o~
Red(2)< 04 0] 0< 04 04 04 1< 04 04 04 04 0<] 04 '%m-o:~o:~o-o—o~o:—o:-o~
K H H T T ] H ] e e« ¢ o cd H| H cH] e T -
Gray S@b
Scale |Red(253) 14 1 14 14 14 1] 04 14 04 04 >06® < 04 0 0 04 0¢] 0 0 0 04 04
Of ~|Red(254) 14 14 14 19 14 14 14 04 04 0-1-@ 0+ 04 04 04 0 04 0« O 0« 0« 0« 04
Red< |ped(255) 14 14 14 14 14 14 14 14 04 0204 04 04 04 04 04 04 0 0 04 0 0 04
=
%f\\<>
Green(0) Dark| 01 09 09 04 0 09 O-LO*\0/)0 04 0 0 Of 04 0 04 0 O O O 0 0 0
Green(1) 04 04 04 04 04 04 oé@gi 04 04 0] 04 0¢] 04 1] 04 04 0 04 0 0<{ 04 0
Green(2)- | 04 0< 04 04 0< 0% 04\64 04 04 04 0 0 0<] 1< 0 0 04 0<] 0| 0] 0<{ 04 0=
Gray e 0 I IS :A@ng R s B BRCS I BB I R IS RS S IS IR 2 e I
Scale 3 2l S | S |5 : wlad | % ] & 2% |E
Of |Green(253) |04 0~o~%ﬁ\bi 0<] 04 14 14 14 14 14 14| 04 1< 0 04 04 04 04 0<{ 04 04
Green{Green(254) | 04 04 mﬁpﬁ 04 04 04 14 14 14 1< 14 14| 14 0 0 04 04 04 0 0 04 04
Green(255)= | 04 04 4 04 04 04 14 14 14 14 14 14 1 1<] 04 04 0 04 04 0 04 04
NN
E BJ_u_e;O)/DaﬂtQ;%\%w* 04 09 0 0 0] 04 04 04 0 04 0] 09 0 0] 04 0<] 0] 0 0] 0| 0
= |Blue(1)e 4 0/ 04 04 04 04 0 04 04 04 04 0 04 0 04 04 04 04 04 0 0 0<{ 0 14
Blue(2)- "o} 04 0 o 0] 0 04 0 04 0] 0] 04 04 0] 04 04 04 0d 0] 0 0] 04 1 o
Gray e gl el dAdAdA A A A A e A
Scale g g s 2l 2lElE s lzlElz gl sl 2 812822 5 K2
Of |Blue(253) 04 0] 04 04 04 0< 04 04 0< 04 04 04 04 0< 04 0 1 1 14 1] 1 1] 04 14
Blue< |Blue(254) 04 0<| 0< 0 04 0<| 0] 04 04 04 04 04 04 04 04 0 14 1 1< 1 14 1] 14 0]
Blue(255)~ 04 0« 04 0« 0« O« O« 04 04 04 04 O« 04 0 04 O« 1< 1 1 14 14 14 14 14
Note (1) O: Low Level Voltage, 1: High Level Voltage
www.futurelabs.asia Page 10
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5. INTERFACE TIMING

5.1 INPUT SIGNAL TIMING SPECIFICATIONS

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

Q
Signal Ite Symbol | Min. Typ. Max. | Unit No\t\
DCLK Frequer F MH | - @
requency C | 575 | 649 | 744 \
Total Tv 274 306 348 T%@vdﬂvb
Vertical Active Display Display Tvd ] 768 - A -
Term Blank Tvb 6 38 o 8%— N .
Horizontal Active Display  |Pisplay Thd _ 1024{(\\5 Tc -
Term Blank Thb 216 - @ > 440 Tc _

Note (1) Since this assembly is operated in DE only mgg%/nc and Vsync input signals should be set to low
mally.

logic level. Otherwise, this assembly would operat
Frame rate is 60Hz @

The Tv(Tvd+Tvb) must be integer, otherwisg-thissfiodule would operate abnormally.

Te
’| i‘ Tha
Thb < g
DE < >
DATA < Valid display data >—
www.futurelabs.asia Page 11
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5.2 Power ON/OFF Sequence

VDD power and lamp on/off sequence is as below. Interface signals are also shown in the

chart. Signals from any system shall be Hi-Z state or low level when VDD is off.

[ 1" W, AWCe P
T wE 0. amee
ST
TL T ™ T4
: V4 “—> > >
- X e X
o)
[ 5 0, a0i
vigLy f 0. 194
— ]
T10 H \
-~ T | pud f
-+ -+
b1 R
o)
BL 0N jOFE i i @%
N
)
i

FUH DINHING

Note (1) Please avoid floating state of interface signal at i
Note (2) When the interface signal is invalid, be sure

Note (3) The Backlight converter power must be

Il down the power supply of LCD VCCto O V.

on after the power supply for the logic and the interface

signal is valid. The Backlight converter power @be turned off before the power supply for the logic and the
interface signal is invalid.

T9

ms

T10

ms

www.futurelabs.asia

www.texim-europe.com

Page 12


http://www.futurelabs.asia/

\

UTURELABSS

1

5.3 The Input Data Format
SEL68 =“Low” or “NC” for 6 bits LVDS Input

RyCLKIN X

RxIND 60 X RE X RE X R3 X Rz X RT R X

RxdN1 Bl XCURIEX B8 X6 B8 BRI X

RuN2 _ CBE X X X BS X B4 X B3 X B2 X
SEL68 = “High” for 8 bits LVDS Input

R(CLKIN R

RxINO X 60 XX R5 X Ré X R3 X} R2Z X R1 X R0 X @
RxIN1 > BT X B0 X 65 X 64 X 63 X 62 X 61 @
RxIN2 WIDE XU X X 85 X B& X B3

RxIN3 SRSV X BT X 86 X 67 » Gb

Note (1) R/G/B data 7: MSB, R/G/B data 0: LSB

Note (2) Please follow PSWG

cO

S%Data 2
nData 1

GreenData 0 (LSB)

Signal Name Description Remark ~
R7 Red Data 7 (MSB) Red-pi a
R6 Red Data 6 ..‘w‘"— ¢ pitel's brightness data consists of these
R5 Red Data 5 8b §}I data.
R4 Red Data 4
R3 Red Data 3 O
R2 Red Data 2 \
R1 Red Data 1 f
RO Red Data 0 i /)
G7 Green Data A (MSB} | Green-pixel Data
G6 GreenDa Each green pixel's brightness data consists of these
G5 Gr a 8 bits pixel data.
G4 r ata4
G3 a3

B7 Blue Data 7 (MSB) Blue-pixel Data
B6 Blue Data 6 Each blue pixel's brightness daia consists of these
B5 Blue Data 5 8 bits pixel data.
B4 Blue Data 4

B3 Blue Data 3

B2 Blue Data 2

B1 Blue Data 1

B0 Blue Data 0 (LSB)

RXCLKIN+ LVDS Clock Input

RXCLKIN-

DE Display Enable

VS Vertical Sync

HS Horizontal Sync

Note (3) Output signals from any system shall be low or Hi-Z state when VDD is off.

www.futurelabs.asia
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5.4 Scanning Direction

The following figures show the image see from the front view.
The arrow indicates the direction of scan

Fig.1 Normal Scan Fig.2 Reverse Scan

Futurelabs edslowi®
S

Y

Fig.3 Reverse Scan

Fig. 3 Reverse scan (pin\<Z, reLR=Low , pin 18, reUD= High

Fig. 1 Normal scan (pin 17, r vV, pin 18, reUD= Low )
Fig. 2 Reverse scan (pi ) High, pin 18, reUD= Low )
)
Fig. 4 Reverse scan (pin 17, reLR=High, pin 18, reUD= High)

www.futurelabs.asia
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6. INTERFACE PIN DESCRIPTION

6.1 LCM Connector PIN Assighnment

Pin  |[Name Description Remark
1 |RX3+ Differential Data Input, CH3 ( Positive )
2 |RX3- Differential Data Input, CH3 (Negative )
3 |INC NC
LVDS 6/8 bit select function control, Note (3) (4)
4 |SEL68 Low => 6 bit Input Mode
High => 8bit Input Mode QA
5 |GND Ground
round ) AN
6 |RXC+ Differential Clock Input ( Positive ) @
7 |RXC- Differential Clock Input ( Negative ) R \
8 |GND Ground @\\9
9 |RX2+ Differential Data Input, CH2 ( Posmve \
/)
10 |RX2- Differential Data Input , CH2 ( Nega N4
11 |GND Ground &\&J/
12 |RX1+ Differential Data Input , CHer )
13 |RX1- Differential Data Input, ative
ot G et
14 |GND Ground (( n\\//
15 |RXO+ Differential Dataflnpbt:QHO ( Positive )
16 |RXO- Differential ut, CHO (Negative
QR O Wegative
Horlzon% se Scan Control, Note (3) (4)
17 |relR Lo al Mode.
orizontal Reverse Scan
4% | Reverse Scan Control, Note (3) (4)
18 |reUD @ w => Normal Mode,
I ?—hgh =>Vertical Reverse Scan
19 |vCC \\\\9 Power supply
20 \}}(\j’ Power supply

Note (1 Connecto&art No.: STARCONN 076B20-0048RA-G4 or equivalent.

Note (2

(1)
(2)
Note (3)
(4)

Note (4) SEL68, relLR, reUD

www.futurelabs.asia

User’s connector Part No.: JAE FI-SE20ME or equivalent.
“Low” stands for OV. “High” stands for 3.3V.
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System Board Panel Board

Interface Voltage Level

IC / Driver System
10K Ohm

VH> ViH
Vo> Vi
\Y% \
GND o@
6.2 BACKLIGHT UNIT(Converter connector pin &
P S ( b 5 ; ')t' e
in ymbo escription emar
| _ Q. OA\
1 Vi Converter input 6 &/ 12V
voltage 0 D
2 Vi Converter input 12v
| voltage %/\K\
3 Vi Converter inpu§®\> 12V
voltage
4 Vi Converterinuty) ~ 12V
volf%e
5 VGND Convertergrolind Ground
6 VGND Converter ground Ground
7 VGND _Converter ground Ground
8 VGND ~Gonverter ground Ground
9 EN -~ \Fnable pin 3.3V, Note (3)
4
\fo PWM Dimming (190-
10 ADJ @ Backlight Adjust 210Hz, Hi: 3.3Vp,
A Lo: OVpc), Note (3)
Note (1) Connector Part No.: -01001-HO1 (ACES) or equivalent.
Note (2) User’s connect@%/ 0.:91209-01011 (ACES) or equivalent
Note (3) EN(BLON), ADJ M) as shown below :
LGH Pin i
Systerm Board i Panel Board
1
1
1
i
| IC f Driver
i Converer
EM Pin /”/’i
i 1008 ahm
i
i\ GND
www.futurelabs.asia Page 16
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E_PWM |
Pin Systern Board E Panel Board
i I § Diriver \
,,,/'i Caonverter o @
Dimming : Q%
Pin i SO0k ohm
i GMD i@
7. BLOCK DIAGRAM
The following diagram shows the functional block of th module
O
U .
o)
S TFT-LCD
Timing
CO o| RES: 1024*(3)*x 768
N < .
& WS \\\;ﬂ o Pixels
O P - 0
% Receiver (s
m \\‘E{SDS
§ @ Transmitter - Drive IC
ﬁ @ {} LED B/L
DCDC Gamma
converter > correction
! T
) :
g » LED Driver
z
m
)
—|
O
o)
www.futurelabs.asia Page 17
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8. OPTICAL CHARACTERISTIC

The optical characteristics are measured under stable conditions at room temperature.

Item Symbol Condition Min. | Typ. Max. | Unit Note
Contrast Ratio CR 700 1000 - (2)(5)
TR - 13 18 ms
Response Time (3)
TF - 12 17 ms
Center Luminance of White LC 480 600 - cd/m2l  (4)(5)
White Variation W - 1.25| 1.4 % (5)(6)
Ry 0.652 )
Red
Ry 0.338 )
GX e)(:OO, eY :Ou 0324 B \
O
Green Viewing angle at 0.607 @
Gy gang \
n normal direction Typ. | 0.153 | Typ. @ "
Chromaticity Blue » 0.05 | 0.048 | «0 O@yj\} )
1)
White V\\§
Wy . -
. Ox+ 85 (ﬁ@ - | Deg.
Viewing Horizontal Oy (85 -89 N
Angle ‘ Oy+ CR=10 85/ 89 - (1)(5)
Vertical By- (4 .85 89 -
The following optical specifications shall be measured i \_Q&m or equivalent state (ambient luminance

<2 lux, and at room temperature). The room tem is 25°C+2°C.

Note 1: Definition of Viewing Angle w
Viewing angle is the angle at which th ast ratio is greater than 10. The viewing angles are
determined for the horizontal or th &tica clock direction with respect to the optical axis which is
normal to the LCD surface

Ny

www.futurelabs.asia Page 18
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Normal«

0 = Bu= 02

12 o'clock direction

By =902«

6 o'clocks

Q&_ =gp2«

Note 2: Definition of Contrast Ratio (CR) @
Measure the viewing angle of ©= 0 and at the center of the @ face. Luminance with all pixels in
white state divide by Luminance with all pixels in Blagk s

Note 3: Definition of Response Time:
The response time is set initially by defining the "Rising Time (Tr)” and the “Falling Time (Tr)”
respectively. Please refer the figure to the fo@ s

Gray Level 255 L @ Gray Level 255

Optical ‘
Response @w

B
L

100%
90%

Gray Level 0

AN

Q @%@ Wb H H Timer

H TF H : TR

66.67 B6.67

Note 4: Definition of Brightness (L)
Measure the center area of the panel and the viewing angle of the Ox=0y =0°

Note 5: The method of optical measurement:

www.futurelabs.asia Page 19
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LCD Module«
LCD Panel«
Photometer+
— [ @
-- s R ce T
Center of the Screen« : &

Light Shield Room+
+

500 mme @i
{Ambient Luminance < 2 lux)+« Ef

O

Note 6:  Definition of White Variation (6W): K
Measure the luminance of gray level 255 a ;@
SW = Maximum [L (1), L(2), L(3), L (4)~ L@Hnimum [L(1),L(2),L(3),L(4)~L(9)]

H%ﬂal Line
i DHO @i D2 i

o

%@@ .............. (B @ () :TestPoint

=109

@ cal Line
@
@
@

Active Area
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B. Touch Screen specification

1. Environmental Specification

Specification Value Remarks
Operating Temperature -302C ~ 802°C
Storage Temperature -402C ~ 802C
Operating Humidity 20% ~ 90%RH
Storage Humidity 10% ~ 90%RH . f)\\
ST W
2.Mechanical Specification &
Specification Value

Operating Life (Finger input)

10’ times

Light Transmittance

86% Min. (JIS K-7105) with glass

°d

O

)

Surface hardness Depending by the CoverlLens Materi N
Customer choose aN
FPC Peeling Force 5N Max f\\\\)
Y
3.Combo Type Controller Combo USB-12C
Parameters Features

Circuit Board Dimension

Refer to drawings

S
A\ Q)

Channels of Panel

Based on Sensor Design

N

Input Voltage A

5 5V forUSB - 5V/3.3V(Min 3.2V) for 12C

VJ Single Line drawing accuracy : Up to 1pt +/- Imm

S
QO

Linearity(Note 1) offset /10mm
& Single Touch (point) accuracy : Up to 1pt +/- 1mm
Interface \)} USB: 2.0(Below) Full Speed
Q 12C: 100K/400K Hz

Resolution

4096x4096 resolution

Active Mode: <108mA

Idle Mode : <54mA

Power consumption(mA)

Sleep Mode :< 10mA

(Operation Mode: Active Mode only)

Report rate(points/sec) Note(2)

>100 Hz

Response time

Average < 25 ms

Note (1): Depending by Sensor design and other parameters,

www.futurelabs.asia
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Refer to Windows 8 Logo regulation if need to follow min spec
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Note (2): Report rate will vary by channel number, cover thickness, number of fingers and other parameters

www.futurelabs.asia Page 22

www.texim-europe.com


http://www.futurelabs.asia/

r -
A S .

FUTURSESLABS

9. DIMENSION AND DRAWING

12C Conneclor Type:

Front VIEW

Back VIEW

P125L-06SMT-01{HF) 188.320.5
or EQUIVALENT 174.320.5
USB G ™ 161.320.5
annector Type :
P1Z5L-04SMT-01{HF) 1513805 s
or EQUIVALENT 412 :
il r=te]2a5
IC Component
L Y £ . SUS (Veta Plte) 3
« Max TORQUE : 20 Kg<m  EMITape  ~_ K o 2
b Max Despth - 2, Tmm Double Side % % ‘l?
L i) ~
‘E r
2 - = S O o e et g H
g b 32\ man et 5
& E =
n = 8 >\ 1A ——i i e O 5
=l T 8] =
3|z - O @ il o N
gl8|< N ]
gl= £ — [—3 o
[ b e - 8
& HH IR L HIE . - g
SO fey pu ]
2|3z [ — r A E
Z|3E 2 L 4 L J &
gl ¢ N
c_% [Cet-Finger cut
B —
? EI':‘ =s
2 (140,9) \\@ )
B3:05 ¥ : 27503 85,121 !
& 245.76 (LCD AA) ( 8.3+0.5 80.5¢1 13n El
171 247_6+0.2(Cover Glass V.A) AN 4505 260.5+0.5 (LCD 0.0 99s05 ™
281.820.3(Cover Glass 0.0.) 7/ A
O
C1: Pin Define for USB 4 pin CNI Pin Define CN2 Pin Define
Pin 01 GND PIN | SYMBOL PIN | SYMBOL PIN | SYMBOL
Pin 02 o- RE3+ 1 GNIY ¥i
Fin 03 D+ RY3- 1: RY1+ : Y
Fin 04 WDD 5V NC RN1- I
C2: Pin Define for 12C & pin SELGE GNIY ¥
Note: Pin 01 GND GND N0+ V_GND
1. Tolerance: £0.3mm Pin 02 S04 [ RAC+ 1 Ri- ¥ GND
2. Touch Finger input only or special conductive pen Pin 03 SCL RXC 1 relR V_GND
3. Touch Surface Hardness: 6H (C.5. Glass) Pin 04 ey 8 UI*!D ] rell [ V_GND
4. Touch Transmittance; >85% (JIS-K7105) Pin 05 INT 4 R‘\.QJ' 19 VoC 9 EN
5. Distance between LCD and touch pane| bie ripitiim 1.0mm otherwise touch maybe will not work correctly Pin 06 RST 10 RXZ- 20 VoC 10 ADJ
6. If customer put a front cover all around ni at 2mm thick gasket between touch and metal frame Customer Approval Part Number # REV FLD121GML20PCCA1 | #00
7. Touch USE max ripple acceptable is 50mV\Niother case touch will not work correctly £ere — T T .I I I |@
8. Referring to the integration guide to avoid any gration noise issue 01 _[mz10md Matr | e e 0T Fogben |
9. LCD PN : FLC-121GML2000SA1#00 I o B T Hmhé
10. Touch P/N : RTPC121-0001-C#00 — wa_[manontd wtan -
1. Assembly Schion: DSA e
www.futurelabs.asia Page 23
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10. PRECAUTION AND PRODUCT HANDLING

Do not apply the external force such as bending or twisting to the LCD panel and
backlight during assembly.

Do not insert and plug out the input connector while the LCD panel is operating.

Do not take apart the panel or frame from LCD module assembly or insert anything into

the backlight unit.
Do not keep the same pattern in a long period of time, it may X image sticking on
LCD panel. Can use shuffle content periodically if fixed p%@ isplayed on the

screen.
Do not touch the display area with bare hands, this @n the display area.

Pay attention to handle lead wire of backlight, t t tugged in connect with LED
driver.

O
Do not change variable resistance settings %@p panel, it may cause not satisfy of LCD
characteristics specification. @

The surface of LCD panel’s polariz |s@ soft and easily scratched, please use a very
soft dry cloth without chemicals fggééning.

To avoid the static electricity t%mage the CMOS LSI, the operator should be
grounded when in contac@ e LCD panel, and also to all electrical equipment.
Need to follow the corr er frequency when LCD panel is connecting and
operating, this can id damage to CMOS LSI during latch-up.

Need to store th @panel indoor without the exposure of sunlight where the

temperature | + 5°C and the humidity is below 60% RH.

Ny

\ TEXIM
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