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1. OVERVIEW

CLAA116WAO1A is 29.3 cm (11.6”) color TFT-LCD (Thin Film Transistor Liquid Crystal Display) module
composed of LCD panel, driver ICs, control circuit and LED backlight. By applying 1366x768 images are
displayed on the 11.6” diagonal screen. Display 262K colors by 6 Bit R.G.B signal input. Use 3.3 voltages to drive
the power of LCD system. General specification is summarized in the following table :

ITEM

SPECIFICATION

Display Area (mm)

256.125 (H) x 144.00 (V) (11.6-inch diagonal)

Number of Pixels

1366(H) x 3(RGB) x 768(V)

Pixel Pitch (mm)

0.1875 (H) x 0.1875 (V)

Color Pixel Arrangement

RGB vertical stripe

Display Mode Normally white, TN
Number of Colors 262,144
Optimum Viewing Angle 6 o’clock
Response Time (ms) 10ms
Viewing Angle (L/R/U/D) 45° ~ 45°/15° ~ 30° (Typ.)
Brightness(cd/m”2)--5 point average 200 (typ)
Uniformity (Min) Spoint : 80%
Consumption of Power (W) 4.0W (Max)
Module Weight (g) 255 (max)
Backlight Unit LED
Electrical Interface(data) LVDS
Surface Treatment Glare type , Hardness : 3H
Min. Typ. Max.
. Horizontal (H) 267.7 268 268.3
Module Size (mm) Vertical (V) 1612 161.5 161.8
Depth (D) -- -- 5.2

The LCD Products listed on this document are not suitable for use of acrospace equipment, submarine cable,

and nuclear reactor control system and life support systems. If customers intend to use these LCD products

for applications listed above or those not included in the "Standard" list as follows, please contact our sales in

advance.

Standard : Computer, Office equipment, Communication equipment, Test and Measurement equipment,
Machine tool, Industrial robot, Audio and Visual equipment, Other consumer products.
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2. ABSOLUTE MAXIMUM RATINGS

The following are maximum value, which if exceeded, may cause faulty operation or damage to the unit.

ITEM SYMBOL MIN. MAX. UNIT NOTE
Power Supply Voltage for LCD VCC 0 4.0 \%
Operation Temperature Top 0 50 C *1).2).3).4)
Storage Temperature Tstg -25 65 T *1). 2). 3)

[ Note]
*1) The relative temperature and humidity range are as below sketch, 90%RH Max. (Ta=40C)
*2) The maximum wet bulb temperature =39°C (Ta>40°C) and without dewing.
*3) If product in environment which over the definition of the relative temperature and humidity out of
range too long, it will affect visual of LCD.
*4) If you operate LCD in normal temperature range, the center surface of panel should be under 50°C.
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3. ELECTRICAL CHARACTERISTICS

(A) TFT LCD
TEM SYMBOL| MIN TYP MAX UNIT NOTE
LCD POWER VOLTAGE VCC 3.0 33 3.6 A% [ Note 1]
LCD POWER CURRENT ICC - 350 400 mA [ Note 2]
Rush CRRENT Irush - - 1 A [ Note 4]
COMMON
LOGIC VOLTAGE VCM 1.08 1.2 1.32 Vv [ Note 3]
INPUT DIFFRENTIAL
VOLTAGE | INPUT VOLTAGE | VID | 250 350 450 mV [ Note 3]
(LVDS: THRESHOLD
INHIN-) | VOLTAGE (HIGH)| Y1 - - 100 mV [ Note 3]
THRESHOLD When VCM = +1.2V
VOLTAGE (Low)| YT -100 - - mV
[ Note 1] Power Sequence :
0.5ms =t1 =10ms 1 sec=t4
0.01 ms<t2=50 ms 200 ms=t5
0.01 ms<t3=50 ms 200 ms=t6

Vin

AVDD
Logic Signal

BL

—
I

data:RGE DATA, DCLK, HD, VD, DENA

VCC-dip state
(1)when 3.0>VCC=2.7V » td=10 ms
(2)when VCC < 2.7V » VCC-dip condition should as the VCC-turn-off condition.

Vin=3.3V

!
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[ Note2] Typical value is Mosaic (32*36 Checker board) Pattern : 768 line mode °
Circuit condition (Typ.) :
VCC=3.3 V » fy=60 Hz f;=48.36 kHz > fc;x=75.44 MHz

Max value is Black Pattern : 768 line mode °
Circuit condition (Max.) : VCC=3.3 V » =60 Hz f{;=48.36 kHz > - x=75.44 MHz

[Note 3] LVDS Signal Definite :

T 1 VIN- \o...f. AN

! ! | VID | I
VIN+ | | Iy ula My d--f-----f-------°--

| _ : R
100Q I LVDS Receiver : VINE /\

| |
VIN- — : VCM

| |

b J VSS v

VIN+ : Positive differential DATA & CLK Input
VIN- : Negative differential DATA & CLK Input
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[ Note 4] Irush measure condition

3.3V "
ZE137% _
JE | 1" Vw(LcD mruT)
R1 ] L 1
ATK I 1UF
ONTROL SIGNAL = =
!._; f.'_‘ ROH bl'l_{\-lﬁ. o =
(HIGH to LOW) . _lE WEIZTE
= i
¢ [insc] 4TK ] .
_I_ 1uE 10000
09Ve: /-/ 3.3V
0.1%ee
GND
470us
(B) BACK LIGHT
(a.) ELECTRICAL CHARACTERISTICS
ITEM SYMBOL | MIN TYP MAX UNIT NOTE

LED Driver Input Voltage VBL+ 5 - 19 \%

LED Driver Input Current IBL+ - - 550 mA VBL+=5V
Forward Voltage VF 2.8 3.1 35 A% *DIE=20mA
Forward Current IF 20 mA *1)

Power consumption PLED 56 62 70 mW *1)*2)[=18mA
PWM Frequency PWM BL 180 200 1k Hz
Duty ratio Dim 10 100 %
Ta=25C
(b) LED LIFE — TIME
ITEM Condition min typ max UNIT NOTE
LIFE TIME [F=20mA ~ Ta=25C | 15000 hrs *3)
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(c) LED ON/OFF Sequence :
BL

90% -

VDDLED

L 0%

PN

- >.<

EN

LED_EN

Tl T2 T3 T4

10ms = T1 Oms = T3
10ms = T2 10ms = T4

Note : The duty of LED dimming signal should be more than 20% in T2 and T3

*1)Measure method : a. LED current is measured by utilizing a current meter as show below.
b. we set up system power input voltage at 12v to measurement PLED.

PLED
————— LED Driving =1 — - System
B.‘IIL 'l.lIllt ————— CII'E'Llit b = = = Power
T T
I I
I I
I I
I I
e — -‘E‘- — —F

*2) Calculator value for reference IF*VF=P
*3)Life time means that estimated time to 50% degradation of initial luminous intensity.
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4. Connector Interface PIN & Function

CN(Interface signal)
Connector type : I-PEX 20455-040E-12 or compatible
Pin No. SYMBOL FUNCTION
NC NC
Vee +3.3V Power
Vee +3.3V Power
V_EDID EDID 3.3V Power

NC No Connect

CLK EDID EDID Clock
DATA EDID EDID Data

RXINO- LVDS Signal(-)—channel 0

RXINO+ LVDS Signal(+)—channel 0
GND Ground

RXINI1- LVDS Signal(-)—channel 1

RXIN1+ LVDS Signal(+)—channel 1
GND Ground

RXIN2- LVDS Signal(-)—channel 2

RXIN2+ LVDS Signal(+)—channel 2
GND Ground

RXCLKIN- LVDS Clock Signal(-)
RXCLKIN+ LVDS Clock Signal(+)

k| | | k|t | | | | k| ek
Olo|lalalu|lnlw|w]|~|alC|R|R]||N|H | (N |—

GND Ground
20 NC NC
21 NC NC
22 GND Ground
23 NC NC
24 NC NC
25 GND Ground
26 NC NC
27 NC NC
28 GND Ground
29 NC NC
30 NC NC
31 GND Ground
32 GND Ground
33 GND Ground
34 NC NC
35 ADJ Adjust for LED brightness
36 LED-EN LED Enable pin(+3V Input)
37 NC NC
38 Viep Power Supply for LED(V gp =5V ~21V)
39 Viep Power Supply for LED(V gp =5V ~21V)
40 Viep Power Supply for LED(V gp =5V ~21V)
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5. INTERFACE TIMING CHART

(1)(a). LVDS input time sequence
Horizontal sequence tew
D

/ First Data ast Data

(E%;[‘ % Invalid Data 1’ 2 3 1365 136‘ / Invalid Data
9 b ) e A ey’ ) & e A ey’ ) ‘ I I
1 tHA

<
<

DENA ~ — r
<& tH » |
(b) LCD input time sequence
Vertical sequence ty

tvs

ry
A

(2) Timing Chart
ITEM SYNBOL | MIN TYP MAX UNIT
Frame Rate - 60 Hz
DCLK F requ.ency fork 65.6 69.3 77.0 MHz
Period terk 13.0 14.3 16.2 ns
LCD Horizontal total time ty 1410 1433 1530 terk
Timing Horizontal Hori.zontal Active t'ime ta 1366 tex
DENA Horlzo.ntal Blank. time tup 44 67 164 terk
Vertical total time ty 775 806 840 tu
Vertical Vertical Active time tva 768 ty
Vertical Blank time tvs 7 38 72 tu
[ Note )

*1) DENA (DATA ENABLE) usually is positive.
*2) During the whole blank period, DCLK should keep input.

CPT Confidential 10/18 CLAAT16WAOIA -Geontek-0090909



CHUNGHWA PICTURES TUBES, LTD.,

T T T T T T T T T T 1 T T 1 1 1 1 1 1 1 1 1 1 1 1
mwBOHOHOHIHIHIHOHIOHOHOH | 1o o|oioior 1 1oio|ol—iol 1 1o —
el R B T T N S RN S AU N SO Y SR SNl NS S N S S Y MU Y S A S R SR B
— 1 [ [ [ [ 1 [ [ ! [ : [ 1 : : : : : : : :

m ololol—l—~l—iol~|ololo!l | 1olo|o o o) olro|o o — Dl
-] - e i
< o~ e NN o o
=|lm SISIOI— =IO —OITOIOT 1 OIOo|o. =X oloiolo —
Vo 0 i o i [
ADn o ||_||._.||_||1||_||1|J||-|4_||“||4_||“||+||“||.||n||".||“||T||“||T|.||T|.".||_||.".||“||T||
m ololo~ ~l—~lol~|oclclo! | !'olo|oiociol | locio|olioiol 1 il
(22] et IR B R Il R A e i e ek T e R A N Tk Tl S
4 1 1 1 1 1 1 1 1 1 1 ' 1 1 ' ' ' ' ] ]
M OIOIOI—l I —I Ol — |11 O ! 11010 O O] [N e Nl e : —

1 1 1 1 1 1 1 1 1 1 1 1 ' ' ' ' ] ]

o il hlidlh S Tl ol Tl iy Bl nlilils e i -_|||II-II"II”||I"||.I|I_II"II|II_II."-II_II."- lllllll
v |1 1 1 1 1 1 1 1 1 1 1 1 1 ' ' ' ' ' '
BMBO_O_O_I_I_I_O_IO_O_O_ Joo|lo ool ocioloiociol ——

1 1 1 1 1 1 1 1 1 1 1 1 [ [ [ [ [ [

] ] ] ] ] ] ] ] ] ] [ ] ] [ [ [ [ [ [ [ [ [ [ [ [
@wBOHOHIHOHIHOHIHIOHOHOH lolo|o — o} ol—loiocior oo
||||||||||||| e L

1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
m OSITOTI—1IOI—IOr— —[O1O1 O i R=YR=1 k=¥ = i i — ool ol i i )

e O T e it S S AR S BC A G S B
=lo olo—~o o~ —~|ololo | oolooo! ——|oioior 1 oo
o] g R T i v R A A N A Uy S
Alen o e [ o | A ]
IO —IOI —I Ol —|OITO OI ! roclo|lo o o! —_—— o OO OO
() o | | | | | | | | | | ! | | . . . . . h h
U i it it Dt e e e s 1 D G B R o By
) SIS o= = oo | T oooiolol | i—i—|oloiol m m mO
gl R NN R RIS RN MV RS RORy IS R U RPN U QHDS NOIR U J PR y Spms RSy SR RS NS SO0 iy SO Ry s
wn | N | e o R
DS R|eiei—ie—ei— —|eieiel 1 Ieie|eieiel 1 imim|eieie 1 oo

0 1 IR T T R
Mm‘BO_l_O_O_O_I_I_lO_l_O_ D loi—|ololol ! lolo|loolol I lolo

I o ooy e o ! oo
F=== === ittt iy Tl iy Bl afiis il nfiells Bt el St it it it Bl Rl wlidie it it At ity (it it titiey Rl il Rl il
~ ol —ooo~i—~—[oo— | ——|oioio | oo|oioio 1 oo
- B e R e e A il e s T e B e

A 1 1 1 1 1 1 1 1 1 1 [ 1 1 [ [ [ [ [ [ 1 1 1 1
=2 Sl—ioloIolmI—I ~OIoIO | 1—i—|ololo] | (ojo|lojoio; | (oo
1 1 [ [ [ [ [ [ 1 1 1 1 1
<fp-f---- e S APy APy S
1 1 1 1 1 1 1 1 1 1 1 1 1
QOfen 1 1 1 1 1 1 1 1 1 1 | 1 1 | | | | | | | | | | | |
R S =100, O - - —lOo O O ! | oy — 0“0“0“ ! “0“0 0“0“0“ ! ! “0
R I [} [} [} ] [} ] ] 1 ] 1 ] 1 | 1 | 1 | 1 I 1 1 | ] 1
iy et Bl (il B Tl i St s St ety ey Bt Mt il Mt il st Btk it ik ity Attt St Sttt Sl ity
M o =000 -~ —ooo | oo | o000 oo
I P A S Y Ay A A (A R R S S
wn | R R R R R r_r o S I R Vo Vo R
M MB O~ oI OI—I—1 —[D1O1 DI 1 I—— O OO 1 OO OO 1 1 O O
R T T T R [ T T it it [ T
T T T T T T T T T T “ T T “ “ “ “ “ “ T “ T “ “ “
< L T ror o e o o~ A
g STa s leioa | laalecsa | Qiglaas | iae
Men o == OO (Q\l 1 NoIN=] R 7R 1 [INeJIN) R NN o\ | 1 1 1
D C_6_(_6_a_e_0_n N RN RN I NSNS It St I [N N NI RNV | I 1\ O \O
Si=1 210 | IRl lallallaY | | | | | | | el oo o i [
= =19, 0, 8> g_d_ 1 1 1 i aiya %“ %“e“ i OO BB B i I
=] B o, 0 =) O, W 84 1 m,m | e 1 1O Of =1 —1—" 1 ==
o "R"r"m" "M"Y" "R" " 1 "R"R ﬁm_ﬁm_ﬁm_ 1 =2 =1 aakNaaNaal 1 [l
5 A e e e A A A R CHC] I e
I N T TR T T I L L I
— O = =)
S = O a 5] Q
— N — (D) =]
o < O = P
O m O & 5 m

(3) DATA mapping

CPT

CLAA116WAOQ1A -Geontek-0090909

11/18

Color(n) : n is level order; higher n means brighter level.

2) DATA:
1: high » 0: low

1) Gray level:

[ Note ]
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6. BLOCK DIAGRAM

—

LCD power

4

LED power

S

PWM SMBus

(C1-40v0-SS¥0T Xdd-D
JI0300uu0d Jnduy

ASIC
(LVDS Receiver —>
Embedded)
@
2 ) TFT LCD
o (1366x3x768)
g.
A\ | DC/DC converter ’ —>
m Reference voltage >

[

11

Source Drivers

LED Light Bar

' LED Driver
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7. MECHANICAL SPECIFICATION

(1) Front side

The tolerance, not show in the figure, is £0.5mm.

26840, 3(0utline)

[Unit : mml]

2.59125 260, 17520, 3(Bezel Opening!
o 4,937 256, 12580, I1AA) 1 554
B = 133 5540,
& o -
'r ''''''''''''' T | zazes ) 3
S S aA - (RN +__
I | |1 H
ERP | |
i E’ E e i ! ! 0
=l ¢ = | | K Conter | -
” S ~ 2 \_ l 1 =
< Sy T ————— u A
H = = H _
i HO= | . . =
| |
ﬂ 52 | | |
2.8+0.3 J . | i ! ! |
k__ _-— - —1r
[z g s Ii_ T .r | z8t03
_____________ —_ ]
4,940
2) Rear side
The tolerance, not show in the figure, is £0.5mm. [Unit : mm]
I

ol &
O
5 D [
RN
[
Frordl Pin {
G041
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8. OPTICAL CHARACTERISTICS

Ta=25C > VDD=3.3V

ITEM SYMBOL |CONDITION| MIN. TYP. MAX. UNIT NOTE
Contrast Ratio CR Point-7 400 - - *1)2)
Luminance (5P) L 5-Point Avg. TBD 200 - cd/m? *1) 3)
Uniformity(5P) AL B=y= 0 80 - - % *1) 3)
Response Time Tr B=y= 0° - 10 16 ms *5)
Cross talk CT B=y= 0 - - % *6)
Horizontal v 45/-45 - - ° *4)
View angle CR=10
Vertical 0 15/-30 - - ° *4)
W X 0.293 0.313 0.333
Y 0.309 0.329 0.349
X 0.550 0.580 0.610
%’rl;’rerature R Y oue p 0310 0.340 0.370 )
pe X M 0.280 0310 0.340
Coordinate G
Y 0.520 0.550 0.580
B X 0.125 0.155 0.185
Y 0.125 0.155 0.185
Gamut O=y= 0 42% 45%
Gamma v GL 2.0 2.2 2.4 *7)

Color coordinate and color gamut are measured by SRULIR, response time is measured by TRD-100,and all the
other items are measured by BM-5A (TOPCON). All these items are measured under the dark room condition (no
ambient light).

Measurement Condition: IL=18mA(each LED)

Definition of these measurement items is as follows:

*1) Setup of Measurement Equipment
The LCD module should be turn-on to a stable luminance level to be reached. The measurement should be
executed after lighting Backlight for 20 minutes and in a dark room.

*2) Definition of Contrast Ratio
CR=ON (White) Luminance/OFF (Black) Luminance

| —Optical Stage (2,y)
|_— LCD Module

M BM-DA ar
w TRD-100 or

Field=2" SRULIR

B 500 mm
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*3) Definition of Luminance and Luminance uniformity
Central luminance: The white luminance is measured at the center position “5” on the screen, see Fig.1 below.
5P Luminance (AVG): The white luminance is measured at measuring points 5 ~ 10 ~ 11 ~ 12 ~ 13, see Fig.1
below.
AL = LW(MIH) Spoints +LVV(I\/IaX) Spoints
AL = LW(MIH) 13 points +LVV(I\/IaX) 13 points

W
10 mm
. W/4 ) W/4 v W/4 g W/4 R
< T e > e T >
|1 | 2 | | 3 1910 mm
-—-t----—+-——— -PH-—-——- +—- — T
! 110 11 | H/4
-——fF-——t-——————————7—————- ————t—-—1-x
| | l l H/4
| | 5 | I6
rl\4 I Pany I A v H
A% : A : \:J
|
| I I I H/4
: 12 I 13 :
—————T————cia ——————————————— S-———1--1-4
7 8 ' 19 H/4
I - ___ P __ L___ W
—@—I : P | —QID
|
| | | |

Fig.1 Measure point (Active area)
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*4) Definition of view angle(0 > y)

Left(-)

N

1 Right(+)

Gate Drive Side

LCD Panel

L;wer(-)

s o (DV2\WHE)

X¥e r (TDVEWI2)

3074, 3Wr4)

*5) Definition of response time
White
™~ _ 90 % N0%
Luminance
10 % 10 %
S it
tr Black o
*6) Crosstalk Modulation Ratio:

CT= ‘ Yg-Ya ‘ /Y axx 100%

Y4 ~ Ygmeasure position and definition

Y » means luminance at gray level 32(exclude gray level 0 pattern)

Y means luminance at gray level 32(include gray level O pattern)

(0.0 Aclive Area 0. 0) Actlive Area
O< Yy u (D2, VW8) Oe—
(Draw4) | o
Yo (D/BWI2) | Yo (D/B,WZ) |
> (O Gray3l  (OF . DB W) =@ Gray0 s
¥a, o (DI2,7VAB)
e RRE——0 oo O27UIE () gy 3
(D.W)
(0.0 Active Area 0. 0) Aclive Area

O<——

o v (DFZ2VWB)

DWW

(Di4.\"i4)

| Yy (D/2,VWE)

Yo, (D/BVWI2) | Yo o (DIBI2 | Y g (7TD/BWI2)
ol B 128 O€ s, L (DVB.WZ) |
} O Gray Yo g (F0V8,W2)
. | (3D/4,31\/4)
Ya o (D2, 7VW8B) 3 O Yoo (D/2.7VY81]
(D (DW)
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*7) Definition Gamma (VESA)
Based on Customer Sample, take the average value as a standard center value and the variation range of
gamma value caused by loop voltage error should be between +/- 0.2. the bellow figure shows how to obtain
the gamma curve and y (from gray level: 0 ~ 4 ~ 8-----60 ~ 63).

LOG(AY) |

LOG (Gray Level)
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9. RELIABILITY TEST CONDITIONS
(A) Temperature and humidity

TEST ITEMS

CONDITIONS NOTE

Low Temperature Storage

-30°C ; 250Hrs

High Temperature Storage

65°C ; 250Hrs

Low Temperature Operation

0°C ; 250Hrs

High Temperature Operation

50°C ; 250Hrs

High Temperature High Humidity Operation 40°C ; 95%RH MAX ; 250Hrs

Thermal Shock -40° C (0.5Hr)~65° C (0.5 Hr) > Ramp<20°C,100 Cycles
(B) Shock and Vibration

TEST ITEMS CONDITIONS

Shock 250G -~ 2ms(half sin wave) ~ + X ~ £ Y ~ = Z one time in each axis

Vibration 1.5G ~ 5~500Hz ~ 0.5 Octave/min ~ 1Hr in each +/-X ~ +/-Y ~ +/-Z
(C) ESD

ITEM CONDITION NOTE
ESD 200 pF » 0Q > £200V (Contact mode) *1)
150 pF » 330Q2 » +8 & 15KV (Air mode) *2)
. [Note]

*1) LCD glass and metal bezel

*2) IF connector pins

(D) Judgment Standard
The Judgment of the above

test should be made as follow:

Pass: Normal display image with no obvious non-uniformity and no line defect. Partial transformation of the

module parts should

be ignored.

Fail: No display image, obvious non-uniform, or line defect.
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