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CHUNGHWA PICTURES TUBES, LTD.,

1. OVERVIEW

CLAA140WAOQ1Awith LVDS interface) is 14" color TFT-LCD (Thinilf Transistor
Liquid Crystal Display) module composed of LCD plangdriver ICs , control circuit , and

backlight.

By applying 6 bits digital data, 128068, 262K color images are displayed on the 14"
diagonal screen. Input power voltage is single I@\LCD driving.

Inverter for backlight is not included in tmeodule. General specifications are

summarized in the following table:

ITEM SPECIFICATION

Display Area(mm)

305.28(H) x 183.168(V) (14-ingiagonal)

Number of Pixels 1280 x 3(H) x 768(V)

Pixel Pitch(mm) 0.2385(H) x 0.2385(V)

Color Pixel Arrangement RGB vertical stripe

Display Mode normally white TN

Number of Colors 262144 colors

Optimum Viewing Angle 6 o'clock

Brightness(cd/f)

200(center);185(5 point),lamp current 6mA(typ)

Power consumption(W) 5.8W (typ)
Module Size(mm) 320x199x5.7(max)
Module Weight(g) 445(typ)

Backlight Unit CCFL , 1 tube

Surface Treatment Polarizing film with Glare cogtin

[Note] -

The LCD Products listed on this document are nivéaBle for use of aerospace
equipment, submarine cables, nuclear reactor dsystem and life support systems. If
customers intend to use these LCD products for@bgyplication or not listed in
"Standard" as follows, please contact our saleplpan advance.
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CPT CHUNGHWA PICTURES TUBES, LTD.,
2. ABSOLUTE MAXIMUM RATINGS
ITEM SYMBOL MIN. MAX. UNIT
Power Supply Voltage for LCD VCC -0.3 4.0 \%
LVDS input Voltage VIN -0.3 VCC+0.3 V
. - VESDt -250 250 Vv
Static Electricity *1) VESDGC 15 15 KV
ICC Rush Current2) IrusH - 0.75 A
Operation Temperaturé&3) Top 0 50 C
Storage Temperaturé3) Tstg -20 60 C
Starting Lamp Voltage 1 - 1420 V

[Note] : *1) Test Condition: IEC 1000-4-2 ,
VESDt: Contact discharge to input connector

VESDc¢ Contact discharge to module

*2) 4msec(measure with below circuit), If Vcc rise tinmerease thenglsy

decrease.
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CPT CHUNGHWA PICTURES TUBES, LTD.,
3. ELECTRICAL CHARACTERISTICS

()TFT-LCD Ta=25°C
ITEM SYMBOL| MIN TYP MAX UNIT Remark
Power Supply Voltage for LCD VCC 3.0 3.3 3.6 Vv
Power Supply Current for LCI) ICC - 340 360 mA
ICC Rush Currenp) lrusH 0.5 A
_|lnput Voltage VIN 0 - VCC V
LogiC [Eommon Mode Voltage VCM 1.125 1.25 1.375 V
V'QIF;’;” Differential Input Voltage| |VID| 250 350 450 mvV
9 Threshold Voltage(High) VTH - - 100 mV When
Threshold Voltage(Low) VTL -100 - - my |VCM=+12\
Tolerance of VID AVID - - 35 mV
Tolerance of VCM AVCM - - 35 mV

[Note] : *1)Power Supply Current is in Gray-128 pattern apdration
frequency is 68.25MHz.
*2)Vcc rise time 1520 psec

[Note 1]
VCC=3.3V
® \/CC turn on conditions :
t1=10ms 1 sec=t5
0.01 ms<t2=50 ms 300 ms=1t6
0.01 ms<t3=50 ms 300 ms=t7

0.01 ms<t4=10 ms

Vin=3.3V
data ! !
LCD Power Supply ! : |
Logic Signal i i i
0.3V - /- 0.3V
13 4 | 15 |
: VL i Mg ;
Backlight Power Supply i E
i<->i o
t6 7

Data: RGB DATA, DCLK, HD, VD, DENA

® VVCC dip conditions :
1) When 2.7\V=VCC<3.0V, td=10 ms
2) When VCC<2.7V
VCC dip conditions should follow VCC turn on conditions.

Vin=3.3V
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[Note 2]
® Typical value is measured when displaying horiziogitay scale line pattern
64 gray level
768 line mode
VCC = +3.3V

[Note 3]
® LVDS Signal definition :

1
| :
VIN+ |
! ! VIN-
100 Q | LVDS Receiver
1 1
VIN- — ! VCM ===~
! 1
VIN+
VID = VIN.- VIN- VIN. = Positive differential DATA & CLK Input
AVCM = | VCM; - VCM- | VIN- = Negative differential DATA & CLK Input
AVID =| VID. - VID- |
V|D+= | V|H+ - VIH' I
VID- = | VIL, - VIL- |
VCM = (VIN;-VIN-)/2
VCM, = (VIH;-VIH-)/2
VCM-=(VIL,-VIL-)/2
(2) Backlight system
Ta = 25°C
ITEM SYMBOL MIN TYP MAX UNIT
Lamp Voltage VL - 640 - V
Lamp Current*1) IL 3.0 6.0 6.5 mA
Inverter Frequency FI - 52 - KHz
Lamp life time*2) Life L 10,000 - - hr
Starting |Ta = 25C . - - 1420
Lamp = ) \%
Voltage b =0C - - 1610
[Note 1]

*1) Lamp Current measurement method ( Theecumnmeter is inserted in cold line)
Standard inverter : HIU766(52k) , tydituminance = (185) cd/m(5 point).
The time that module luminance reduces0% of initial value .

Base on Vs = (1420) V, Ta = 25°C, ILG-&A continuous.

LCD |1 A [T Inverter Power

Module + Supply

The lamp shall be stably lighted. Slide up methualie used for
input voltage application. The voltage is appliettage to both ends
of the lamp as the established starting voltage.
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CPT CHUNGHWA PICTURES TUBES, LTD.,

[Note 2]

Lamp frequency of inverter may produce interfereni@ horizontal synchronous
frequency,and this may causgzbntal beat on the display.Therefore,please
adjust lamp frequency,and keep inverter as fanfnoodule as possible or use
electronic shielding between inverter and modalavioid the interference.

The degrees of unbalance: less than 10%
The ratio of wave height: less than2 +10%

/\ :
\/

/

I-p

The degrees of umbalanc*a = Ip}l-p /Irms*100(%)
The ratio of wave height = Ip(or I-p)/Irms
Ip: lamp current high side peak, I-p: faourrent low side peak

[Note 3]
Definition of the lamp life time
Luminance: L under 50% of speaeifion
Starting Lamp Voltage: VS < 1420Ta=25C
VS <118V, Tbh=0C
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4. INTERFACE CONNECTION
(1) CN1(INTERFACE SIGNAL )
* Connector type : 093B30-BO0O0OR0 (STARCONN made)

: Symbol Function
pin
1 VSS Ground
2 VCC +3.3V
3 VCC +3.3V
4 V_EDID DDC 3.3V Power
5 NC No Connect (Open)
6 CLK _EDID |DDC Clock
7 DATA EDID |DDC Data
8 ROM minus signal of channel O(LVDS)
9 ROP plus signal of channel O(LVDS)
10 Ground Ground
11 RIM minus signal of channel 1(LVDS)
12 RIP plus signal of channel 1(LVDS)
13 Ground Ground
14 R2M minus signal of channel 2(LVDS)
15 R2P plus signal of channel 2(LVDS)
16 Ground Ground
17 RCLKM minus signal of clock channel (LVDS)
18 RCLKP plus signal of clock channel (LVDS)
19 Ground Ground
20 NC No Connect (Open)
21 NC No Connect (Open)
22 NC No Connect (Open)
23 NC No Connect (Open)
24 NC No Connect (Open)
25 NC No Connect (Open)
26 NC No Connect (Open)
27 NC No Connect (Open)
28 NC No Connect (Open)
29 NC No Connect (Open)
30 NC No Connect (Open)

(2) CN2 (BACKLIGHT)

® Backlight-side connectogBHS-002T-P0.5 (JST)
® Inverter-side connector: SM02B-BHSS-1(JST)

Pin No. Symbol Function
1 CTH VBLH (High voltage)
2 CTL VBLL (Low voltage)

[Note] VBLH-VBLL = VL

CPT Confidential
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5. Input Signal Timing
(1)LVDS (Rx) Input Signal Timing Chart

P tCLK = 1/fCLK ‘|
CLK-
"1 > "o Vdiff = OV
C!_K+ N
s XXX AKX XK
Rin a- /
(a=0,1,2 |

"y \/ \
(Differential)

o NEEEEHEEEEEEX

VID(H)

----- ov *£o0.01v
VID(L)

th Typical of all
timing instances

V IN-

e AN

80%

VID

LLHT  LHLT
VID = VIN + - VIN-
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CPT CHUNGHWA PICTURES TUBES, LTD.,
(2) LCD (Tx) Input Signal Timing Chart: (Rx output)

® Horizontal Timing:

tok
\
ssinnnnnnnnnnnnnh
First Data /Last Data
¥ X *j
DATA Invalid Data X 1 X 2 X 3 X X1279 1280 ' Invalid DataX
(R,G, B) \
- < | >
tus tra
DENA l |_
tu
® Vertical Timing
tv
LINE DATA ‘ Invalid Data ‘Ga "@@ Invalid Data

tvs

A
y
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(3)Timing Specifications

ITEM SYMBOL | MIN TYP MAX UNIT
CLK frequency fCLKin | 57.95 68.25 78.39 MHz
CLK period tCLKin | 12.76 14.65 17.26 ns
LVDS High to Low transition time LLHT - 0.75 1.5 sn
LVDS Low to High transition time LHLT - 0.75 1.5 sn
LVDS | Strobe position of Bit 0 Rspos® 0.7 1.1 1.4 ns
Input Strobe position of Bit 1 Rsposl 2.9 3.3 3.6 ns
Timing | Strobe position of Bit 2 Rspos2 5.1 5.5 5.8 ns
Strobe position of Bit 3 | f = 68.9MHz Rspos3 7.3 7.7 8.0 ns
Strobe position of Bit 4 Rspos4 9.5 9.9 10.2 ns
Strobe position of Bit 5 Rspos% 11.7 12.1 12.4 ns
Strobe position of Bit 6 Rspos6 | 13.9 14.3 14.6 ns
Total 17 1344 1440 1500 tCLK
Horizonta Active tha 1280 1280 1280 tCLK
LCD input
signal Blank B 64 160 220 tCLK
(LVDS DENA Frame Rate fv 55 60 65 Hz
TxInput, Tatol t 784 790 804 ty
Rx output Vertical
Active tva 768 768 768 ty
Blank e 16 22 36 th
[Note]

1) Data is latched at fall edge of DCLK in this spmeifion.

2) DENA (Data Enable) should always be positive pbfaas shown in the timing
specification.

3) CLKIN should appear during all invalid period.
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(4) Color data definition

CPT

D(1280,1
D(1280,2
D(1280,Y)

D(1279,767)D(1280,767)
D(1279,768)D(1280,768)

D(1279,1)
D(1279,2)
D(1279,Y)

CLAA140WAO1A-SCLV1-2011/06/16

D(X,1)

D(X,2)
D(X, 767)

D(X,Y)
D(X, 768)

11/19

Low

D(2,1)
D(2,2)
D(2,Y)

D(2, 767)

D(2, 768)

High, 0

Color(n) : n means level of gray scale .

Bigger n means brighter level.

D(1,1)

D(1,2)

D(1,Y)
D(1,767)
D(1,768)

(1) Definition of gray scale:

[Note]
(2)Data : 1

(5)Color Data Assignment
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6. BLOCK DIAGRAM

Timing signal =)
Display data %
= ¢ i
= - 2
° O ¢ ¢ G
S 0 © =
5l 28| |8
2 i g TFT-LCD
5 % O
O o
0 >
= ~ G768;
Power -
A A M A <A
— Y © |
: 2 AR
Power : Source Drivers
Supply >
Circuit
BACK LIGHT INVERTER CIRCUIT (OUT SIDE)
CCFL CN2 CN2

Yy |

® ©

® ©

DC-AC < LIGHTT
Inverter [€— CONTROL

\ﬂ\ A

A
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7. MECHANICAL DIMENSION

(1) Front side

Unit : mm

100+5

186.5(BEZEL  [IPENINGY

11+
21
m\BHSR’UB\/Sl(JST)

1

168ACTIVE ARFA)

20

160.4£0

+0ICACTIVE AREAD

0s.e

08.6(BEZFL  [OPENINGY

-cm MAX.

3.1+0.3

-M2

DP=2.5 MAX.
Torque 2.5kgf

é

= o

JMS

MA

168.6£0

[Note] Undefined tolerances to 6.5 mm
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CPT CHUNGHWA PICTURES TUBES, LTD.,
(2) Rear side
Unit : mm
1 ol
0N
© Q =
2 zZ
o = @)
S L @)
| [nd
2 <
DA =
/ = 0
— o
5 x
- T/ o
o
o
m
L S
(42]
m
: S
\T X
OQ L:qu“v‘ﬁié"%‘d oooHozvvovmowL Uu JE
=T O — o @
30
I [S] = ° =0 o LJF —
[Note] Undefined tolerances to 6.5 mm
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CPT CHUNGHWA PICTURES TUBES, LTD.,
8. OPTICAL CHARACTERISTICS

Ta=25°C
ITEM SYMBOL| CONDITION MIN. TYP. MAX. UNIT
Contrast Ratio CR 0=¢=0 360 450
Center 0=¢=0 160 200 )
cd/m
Luminance 5 point 0=¢=10 150 185 .-
. |5 point AL 0=¢=0 25 %
Uniformit 13 point AL B=¢=0 -- 50 %
. Tr 0=¢=0 9 13 ms
Response Time T — — 16 % -
Image Sticking Tis 2hour -- - - 2 Sec
Crosstalk QMR | 8=¢= 0" - - 1 %
Viewing Horizontal ¢ R210 -35~35 -40~40 -- °
Angle Vertical 0 - -35~15 -40~20 -- °
. Wx 0.283 0.313 0.343
White Wy 0.299 | 0.329 | 0.359
Red Rx 0.559 0.589 0.619
Color Ry 6= 4= 0 0.296 0.326 0.356
Coordinates Green Gx 0.285 0.315 0.345
Gy 0.510 0.540 0.570
Blue Bx 0.123 0.153 0.183
By 0.095 0.125 0.155

[Note]
These items are measured using BM-5A(TOPCON)uraedark room condition( no
ambient light) after more than 30 minutes from togron the lamp unless noted.
Condition: IL=6.0 mA, Inverter Frequency=50kHz.
Definition of these measurement items are as falow
(1)Definition of Contrast Ratio CR=0ON(White)Luminance/OFF(Black)Luminance
(2)Definition of Luminance and Luminance uniformity
Measure White Luminance on the below center(5)oint(5,10,11,12,13)
5 and 13 point Uniformity : A L = [( Lwx - Lun)/Lun]x100%

W 1
10mnil | | |
(LD L1 | 2 ! '3 10mm
o e s 52
200 A R
| ?f v |
|
| 4 | 5 | | 6
Fary ] Pary Fary
400 T : D : T H
|
| | | |
12 13
R &---L-1-
| 7 | 8 I 1 9
R R S mcht
a0 640 ogp (280769
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(3)Definition of Viewing Angle@, ¢)

Upper(+)

Left(-) \

ﬁ Right(+)

LCD Panel Lower(-)

(4)Definition of Response Time

White

90%

Luminance

Black

(5)Definition of Contrast Ratio Uniformity
/A CR = [CR(MAX) / CR(MIN) - 1] x 100

(6)Definition of Luminance Uniformity
A\ L =[L(MAX) / L(MIN)-1] x 100

(7) Definition ofimage Sticking
Continuously display the test pattern shown in the figure below for two-hours. Then
display a completely white screen. The previous image shall not persist more than
two seconds at 265.

Gate Address
382-386

Source Address
638-642
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(8) Definition of Cross talk Modulation Ratio
CMR =MAX ((|](LB1-LA)/LC|) %100, (|(LB2—-LA)/LC|) x100)
LA : Pattern A(Half-Tone pattern) Measure point Luminance
LB1,LB2 : Pattern B1: Pattern B2 Measure point Luminance
LC : Pattern C(white pattern) Measure point Luminance

Pattern Bl
™~ Half-Tone
Pattern A \ Pattern C

_ White
Half-Tone (960,576)

(320,192) 4

o Pattern B2 -
Half:Tane

White | @l

i &

N
(1120,384)
(640,672)  Measure point

9. RELIABILITY TEST CONDITIONS
(1)Temperature and Humidity
TEST ITEMS CONDITIONS
HIGH TEMPERATURE OPERATION | 5Q,240h
HIGH TEMPERATURE STORAGE 6Q,240h
LOW TEMPERATURE OPERATION | @,240h
LOW TEMPERATURE STORAGE -2Q,240h

HIGH TEMPERATURE .
HIGH HUMIDITY OPERATION 50°C, 9076RH ,240h
HIGH TEMPERATURE

HIGH HUMIDITY STORAGE
THERMAL SHOCK(No operation) BETWEEN -20(1h)AND 60C (1h),100 CYCLES

60°C, 90%RH(Max), 48h

(2)Shock & Vibration

ITEMS CONDITIONS
® Shock level: 2156 m?4220G)
SHOCK ® \Waveform: half sinusoidal wave, 2ms

(NON-OPERATION) |® Number of shocks: one shock input in each direction of three
mutually perpendicular axes for a total of six shock inputs.

® Vibration level: 14.7 m/s(1.5G) , sinusoidal wave, perpendiculfr
VIBRATION axis(each x,y,z axis: 1lhr, total 3 hrs)

(NON-OPERATION) |® Frequency range: 10 to 500 Hz

® Sweep speed : 0.5 octave / min

(3)ESD
ITEMS CONDITIONS
ESD ® Contact mode 200pF, A2, 1250V to I/F connector pins
® Air mode : 150pF, 3302, 215KV to LCD glass and metal bezel
(4)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.
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Partial transformation of the module parts sho@dgmored.
Fail: No display image, obvious non-uniformity,lme defects.

10. HANDLING PRECAUTIONSFOR TFT-LCD MODULE
Please pay attention to the followings in handlingT-LCD products:

(A) ASSEMBLY PRECAUTION

(1) Please use the mounting hole on the moduleisidestalling and do not beading or

wrenching LCD in assembling. And please do nopdiend or twist LCD module in

handling.

(2) Please design display housing in accordandetivé following guidelines.

(2.1) Housing case must be destined carefully swoaso put stresses on LCD all sides
and not to wrench module. The stresses may cause@mformity even if there is
no non-uniformity statically.

(2.2) Keep sufficient clearance between LCD modidek surface and housing when
the LCD module is mounted. Approximately 1.0 mmtloé clearance in the
design is recommended taking into account the dot® of LCD module
thickness and mounting structure height on theingus

(2.3) When some parts, such as, FPC cable andef@ldate, are installed underneath
the LCD module, still sufficient clearance is ragdi, such as 0.5mm. This
clearance is, especially, to be reconsidered when ddditional parts are
implemented for EMI countermeasure.

(2.4) Design the inverter location and connectosifan carefully so as not to give
stress to lamp cable, or not to interface the LGlnte by the lamp cable.

(2.5) Keep sufficient clearance between LCD modate the others parts, such as
inverter and speaker so as not to interface the I@ilule. Approximately
1.0mm of the clearance in the design is recommended

(3) Please do not push or scratch LCD panel susgiteany-thing hard. And do not soil
LCD panel surface by touching with bare hands.gRzo¢r film, surface of LCD panel
is easy to be flawed.)

(4) Please do not press any parts on the rearssicle as source TCP, gate TCP, control
circuit board and FPCs during handling LCD moduldf. pressing rear part is
unavoidable, handle the LCD module with care natamage them.

(5) Please wipe out LCD panel surface with absdrbetion or soft of cloth in case of it
being soiled.

(6) Please wipe out drops of adhesives like satiad water on LCD panel surface
immediately. They might damage to cause paneaseanvariation and color change.

(7) Please do not take a LCD module to pieces awonstruct it. Resolving and
reconstructing modules may cause them not to wedk w

(8) Please do not touch metal frames with bare $iland soiled gloves. A color change of
the metal frames can happen during a long presenvat soiled LCD modules.

(9) Please pay attention to handling lead wire atktight so that it is not tugged in
connecting wit inverter.

(B) OPERATING PRECAUTIONS

(1) Please be sure to turn off the power supplgieetonnecting and disconnecting signal
input cable.

(2) Please do not change variable resistance geftinLCD module. They are adjusted to
the most suitable value. If they are changedjghtrhappen LCD does not satisfy the
characteristics specification.

(3) Please consider that LCD backlight takes lonigee to become stable of radiation
characteristics in low temperature than in roomperature.

(4) A condensation might happen on the surfacerside of LCD module in case of
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sudden charge of ambient temperature.

(5) Please pay attention to displaying the samieipeator very long time. Image might
stick on LCD.

(6) Please obey the same caution descriptionsesstbat need to pay attention to ordinary
electronic parts.

(C) PRECAUTFONSWITHELECTROSTATICS
(1) This LCD module use CMOS-IC on circuit boardl aT-LCD panel, and so it is
easy to be affected by electrostatics. Pleasagfut with electrostatics by the way of
your body connecting to the ground and so on.
(2) Please remove protection film very slowly oa gurface of LCD module to prevent
from electrostatics occurrence.

(D) STORAGE PRECAUTIONS
(1) When you store LCDs for a long time, it is necnended to keep the temperature
between 0°C-40°C without the exposure of sunligiat t keep the humidity less than
90%RH.
(2) Please do not leave the LCDs in the environraEhtgh humidity and high
temperature such as 60°C 90%RH.
(3) Please do not leave the LCDs in the environroéldw temperature below -20°C.

(E) SAFETY PRECAUTIONS
(1) When you waste LCDS, it is recommended to cdahaged or unnecessary LCDs
into pieces and wash them off with solvents sucacasone and ethanol, which should
later be burned.
(2) If any liquid leaks out of a damaged-glass aall comes in contact with the hands,
wash off throughly with soap and water.

(F) OTHERS
(1) A strong incident light into LCD panel mightuse display characteristics' changing
inferior because of polarizer film, color filtema other materials becoming inferior.
Please do not expose LCD module direct sunlightilsirong UV rays.
(2) Please pay attention to a panel side of LCDuteodot to contact with other materials
in preserving it alone.
(3) For the packaging box, please pay attentidheédollowings:
(3.1) Packaging box and inner case for LCD aregiesl to protect the LCDs from the
damage or scratching during transportation. Pldasgt open except picking
LCDs up from the box.
(3.2) Please do not pile them up more than 5 b@¥é®y are not designed so.) And
please do not turn over.
(3.3) Please handle packaging box with care ngivie them sudden shock and
vibrations. And also please do not throw them up.
(3.4) Packing box and inner case for LCDs are nuddardboard. So please pay
attention not to get them wet. (Such like keephlnt in high humidity or wet
place can occur getting them wet.)
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