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1. OVERVIEW

CLAA101FPOA is 10.1" color (16 : 10) TFT-LCD (Thin Film Transistor Liquid Crystal Display) module
composed of LCD panel, driver ICs, control circuit and backlight. By applying 8 bit digital data,
1920xRGB (3) %1200, 16.7M-color images are displayed on the 10.1" diagonal screen. General
specifications are summarized in the following table :

ITEM SPECIFICATION

Display Area 216.576 (H) x 135.36 (V) (mm) (10.1-inch diagonal)
Number of Pixels 1920xRGB (3) %1200
Pixel Pitch 0.1128 (H) x 0.1128 (V) (mm)
Color Pixel Arrangement RGB vertical stripe
Display Mode HFFS
Number of Colors 16,777,216
Interface Signal LVDS
Gamut 50% (Typ)
Response Time 30ms (Typ) / 40ms (Max)
Surface Treatment HC-LR

. 80° ~ 80°/80° ~ 80° (Min)
Viewing Angle 89° - 89° /89° - 89° (Typ.)
Brightness 700 cd/m? (Center) (Typ)
Uniformity 9point : 75%(min)
Consumption of Power 6.5 (Max)
Module Size 229(W)x153 (H)x2.5 (D) (mm) (Typical) (w/o pcb))
Module Weight 150g (Typ.)

The LCD Products listed on this document are not suitable for use of aerospace 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
LCD Power Voltage Vin 0 4.0 V
LED Driver Input Voltage VBL+ 0 17 V
Operation Temperature Top 0 50 C *1).*2).*3).*4)
Storage Temperature Tstg -20 60 C *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>407C) 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 50C.
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3. ELECTRICAL CHARACTERISTICS

(A)TFT LCD
ITEM SYMBOL MIN TYP MAX UNIT NOTE
LCD Power Voltage Vin 3.0 3.3 3.6 V *1)
LCD Power Current lin - 400 600 mA *2)
Rush Current Irush - - 3 A *4)
[ Note]
*1) Power Sequence :
0.01 ms<t1 =50 ms 500 ms=t4
100 ms=t2 =150 ms 200 ms=t5
0.01 ms<t3 =50 ms 200 ms=t6
Vin
AVDD data
Logic Signal
[ 0% :
| A t4
! BL !
LED_EN : , f
o t6
data:RGB DATA, DCLK, 1D, VD, DENA
Vin-dip state

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

; | Vin=3.
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*2) Max value is White Pattern : 1200 line mode.
Circuit condition (Max) : VCC=3.3 V » fy,=60 Hz » f{4=74.1 kHz > fc x=154 MHz.

*4) Irush measure condition
]

M

K3
L] =2 Vo Leo wur)
Rt T (]
41K — I 1uF .
o | (Ve /-’ 33
R D,
01Vee
- GND
vy %4 470us
S ! E
1uF =
(B) BACK LIGHT
(a.) ELECTRICAL CHARACTERISTICS
Ta=25C
ITEM SYMBOL | MIN TYP MAX UNIT NOTE
LED Driver Input Voltage VLED 7.0 12 16 V
LED Driver Input Current IBL+ - 900 mA *1)
Forward Voltage Ve 2.6 2.8 3.0 V *2) [;=20mA
Forward Current I - 20 - mA *2) [;=20mA
Power Consumption PLED 4.09 w *2)*3) [(=20mA

PWM Frequency PWM BL 100 - 1000 Hz
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| Duty ratio | Dm | 10 | - [ 100 | % |
(b.) LED LIFE -TIME
ITEM CONDITION MIN TYP MAX UNIT NOTE
Life Time [.=20mA - Ta=25C | 15000 hrs *4)
(c.) LED ON/OFF Sequence :
BL
90% 90%
10% 10%
VLED i
PWM
\ /
LED PWM ><
EN
LED_EN
T |T2 | T3 T4 | TS

0.5ms = T1 = 10ms
10ms = T2
10ms = T3
Oms = T4
10ms = T5

Note:
The LED power variation spec. is defined as the following figure.

Vin2

Vinl

Tr

When LED input voltage is from Vin1 up to Vin2, the slew rate should be less than 20 V/ms.

Slew rate = (Vin2-Vin1) / Tr , Vin2 > Vin1
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*1) Maximum LED Driver Input Current at 12V Input Voltage/PWM Duty 100%.
*2) Life time means that estimated time to 50% degradation of initial luminous intensity.
4. Connector Interface PIN & Function
CN (Interface signal)
Outlet connector: AYF334535 (PANASONIC)

»  Pin No. is 45 pin define of Plug connector
Pin No. SYMBOL FUNCTION
1 VDD Power Supply, 3.3V(Typical)
2 VDD Power Supply, 3.3V(Typical)
3 VDD Power Supply, 3.3V(Typical)
4 VDD Power Supply, 3.3V(Typical)
5 NC(BIST) BIST testing
6 NC NC
7 GND Ground
8 NC NC
9 GND Ground
10 GND Ground
11 LVDS_D3N LVDS Input Data Pair
12 NC NC
13 LVDS_D3P LVDS Input Data Pair
14 NC NC
15 GND Ground
16 GND Ground
17 LVDS DON LVDS Input Data Pair
18 NC NC
19 LVDS DOP LVDS Input Data Pair
20 NC NC
21 GND Ground
22 GND Ground
23 LVDS CKN LVDS Input Data Pair
24 NC NC
25 LvDS CKP LVDS Input Data Pair
26 NC NC
27 GND Ground
28 GND Ground
29 LvDS D1N LVDS Input Data Pair
30 NC NC
31 LvDS D1P LVDS Input Data Pair
32 NC NC
33 GND Ground
34 GND Ground
35 LVDS_D2N LVDS Input Data Pair
36 NC NC
37 LVDS_D2P LVDS Input Data Pair
38 LED EN LED Enable Pin. (ON : 3.3V / OFF: 0V)
39 NC NC
40 CABC EN CABC Function Enable Pin.
41 LED_PWM PWM Signal for LED Dimming Control. (+3.3V Swing)
42 VLED LED Power Supply, 12V(Typical)
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43 VLED LED Power Supply, 12V(Typical)
44 VLED LED Power Supply, 12V(Typical)
45 VLED LED Power Supply, 12V(Typical)
5. INTERFACE TIMING CHART
(1) Timing Characteristic
ITEM SYNBOL| MIN TYP MAX UNIT
Frame Rate - 60 60 60 Hz
f - 154 -
DCLK Frequ.ency CLK MHz
Period toik - 6.5 - ns
LCD Horizontal total time th - 2080 - touk
Timing Horizontal [Horizontal Active time tha 1920 1920 1920 toik
DENA Horizqntal Blanl.< time ths - 160 - tolk
Vertical total time ty - 1235 - ty
Vertical | Vertical Active time tva 1200 1200 1200 ty
Vertical Blank time tvs - 35 - ty

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

(2).Timing Chart
a. Horizontal Timing

tak

“_..

o JUUUUUUUUUUUUUL

First Data Last Data
o a2 N . s
(R,G. B) Invalid Data | 2 3 1919 f\ 1920f)\ Invalid Data
) tHs a tHA ]
DENA = |_
tH
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b. Vertical Timing
tv

tvs tva

DENA | \

(3). LVDS DATA (VESA) : Timing Chart

For 6Bit+Hi-FRC

< 1CLKe >
RXCLK«
RXINO« Rl Y\ RO- § GOo X\ Rs- | R4e X Rao | Ree X Rie | ROe X
RXIN{ ¢ (ao. )\ ato | Bie )\ Bow Y aso )\ aae ) ase X aeo ) at. )¢
RXIN2 B3. ) B2o | DENA\ VDo )( HDo | B50 ) B4e X B3¢ ) B2e )¢
RXING R7. )\ Rée | Preserve) B7. ) Béo ) G7o ) Géo ) Kie ) Réo )(
< . >le—
PREVIOUS« DATA for current CLK cycle« NEX T«
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(4) Data mapping
R DATA G DATA B DATA
COLOR |INPUT DATA [R7|R6iR5{R4IR3{R2!R1|R0|G7|G6|G5|G4|G3|G2|G1|G0|B7|B6|B5|B4|B3|B2|B1|B0
MSB LSB |MSB LSB |MSB LSB
BLACK [0i0i0:0i0io0io[o]Jofo[o]o|ofo]lo]ofo]lo]Jo|lo[o]|o|O[O
RED(255) |1 i1 it1it1i1it1it|1|lofojojoflojo]Joflolo]Jo|lo[o]o|o|O]O
GREEN(255)|{ 0 {0 i0i0io0ioiofo| 11 [t1]t1|1f1]1]1|o]lo]Joloflo]o|o]oO
BASIC | BLUE(255) [0i0i0:0i0io0io[o]Jofofo]ojofoloJo[1 1|1 |11t |1[1
COLOR| CYAN otoioitoiotoiolo |l frfr)rfurjrjrfifr{i]1
MAGENTA |1 i1 i1 i1 ititit|1fojoflofolojJofofo]t|[1]{1]1f1][1]1]]1
YELLOW |1 it dititditritit|1ftr{tr|rftr{tr]rfi[tr]olo]jo]oloflo]o]oO
WHITE |1 i1 it dirdbrir oo fuojrfofojrjrfuofjrjrfifr]i
REDO) [0io0io0io0io0ioiofo]Jo|ofo]lo|ofo]|o]o|lo[o]Jo|lo[Oo]O]|O]O
RED() [o0io0oioioioioiof1]o|lofojo|loflo]jo]Joflo[oJo|lo[o]Oo|O]O
RED2) [o0ioioioioioi1|loJo|lofojo|lo|lo]jo]o|lojoJo|lo[o]o|O]O
RED
RED254) |1i1it1i1i1it1i1|oloflojojoflojoloflo]lo]Jo|lo[o]o|o|O]oO
RED(255) |1 i1 ititi1it1it|1|lofojojofloloJololo]Jolo[o]oJo|[o]oO
GREEN() [0i0i0i0i0:0iofo|o]|ofofo|ojofo[o]Joflo]|o]o|lo[O]O]O
GREEN(I) [0i0i0io0i0:o0iofo|o]ofofo|o|Jofo[1]oflo]lo]o|lo[O]O]O
GREEN(2) [0i0i0i0i0:0i0|o]ojofofo]joJof1]o]Jo|lojo]Jo|lo[o]O]O
GREEN
GREEN(Q254)| 0i0i0i0io0io0io]oft1|1]t1|l1]1f[1]1]ofo]ojlolo]lofo]o]oO
GREEN(255)| 010 i0:i0t0i0iofof 11 [t]t|1f1r]{t1]1f{o]lojJoloflo]lo]|o]oO
BLUEW©) [0i0ioioiotoiolojo]jo|lofo]oJofo[o]Jo|lo]jo]o|lo|[o]O]O
BLUE(l) |0:i0i0io0i0i0i0o|ofo]o|oflo]|o]Jo|lof[o]Jo|lo[o]o|o[O]|O]]1
BLUEQ2) |0:i0:i0i0i0i0io0]ofolo]Jo|ofo]|o|Joflo]|o|oflo[o]o|oO[1]O
BLUE
BLUE(254) [0io0i0io0io0oioiofoflojofo]Jojojojofo|1jtr|[1]1f[1]1]1]oO
BLUE(255) [0io0io0tio0ioioiofofojofo]ojofojoflo|1|1|[1]1]|1]1]1

[Note] 1) Definition of gray scale: Color (n): n indicates gray scale level; higher n means brighter level.

2) Data: 1-High, 0-Low.
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6. BLOCK DIAGRAM

)

LCD Signal ASIC(LVDS
Receiver —>
S>> Embedded
Q
2 TFT LCD
o (1920x1200)
LCD power é.
DC/DC converter —>
Reference voltage —

T 11

10309uu09 Induy

Source Drivers

LED power N
::> Output LED Light Bar
connector
PWM and EN )
—
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7. MECHANICAL SPECIFICATION
(1) Front side
The tolerance, not show in the figure, is £0.5 mm.
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(2) Rear side
The tolerance, not show in the figure, is £0.5 mm. [Unit : mm]
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8. OPTICAL CHARACTERISTICS
Ta=25C > VDD=3.3V

ITEM SYMBOL | CONDITION MIN TYP MAX UNIT NOTE
Contrast Ratio CR 6=y=0° 600 800 - - *1) 2)
Luminance (center) L 0=y=0° 650 700 -- cd/m? *1) 3)
Uniformity(9P) AL 0=y=0° 75 - - % *1) 3)
Response Time ::-_; 0=y=0° - 30 40 ms *5)
Cross Talk CT 0=y=0° - - 1.0 % *6)
Horizontal Y 80/-80 89/-89 - ° *4)
View Angle CR=10
Vertical 0 80/-80 89/-89 - ° *4)
W X 0.281 0.311 0.341
y 0.327 0.357 0.387
R X (0.540) (0.570) (0.600)
Color y 0=w- O° (0.294) (0.324) (0.354) *3)
Coordinate G X v (0.301) (0.331) (0.361)
y (0.548) (0.578) (0.608)
B X (0.129) (0.159) (0.189)
y (0.075) (0.105) (0.135)
Gamut 0=y=0 45 50 -- %
Gamma Y GL 2.0 2.2 2.4 *7)

Color coordinate and color gamut are measured by SRUL1R, 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= 20mA (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.
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*2) Definition of Contrast Ratio
CR=0ON (White) Luminance/OFF (Black) Luminance

|_—Optical Stage (x,y)
|_— LCD Meodule

Field=2" SRULIR

M BM-5A or
Cent;tesciaen/y/ TRD-100 or

] 500 mm
[

*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.
9P Uniformity: A L = (Lmin / Lmax) x100%

<& W »
1/2W
10mm 10mm
10mm| 1 oy 3 [tomm| |
1/2H
N N2 &
& D o
Fig.1 Measure point (Active Area)
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*4) Definition of view angle(0 » y)
Upper (+)
Left (-) \ l—i Right (+)
Gate Drive Side
LCD Panel
Lower (-)
*5) Definition of response time
White
N 90 % 90 %[
Luminanc
7(10 % 10 %7
|\, Black A

*6) Crosstalk Modulation Ratio
CT= ‘ Ys-Ya | 1Y axx 100%
Ya * Yg measure position and definition

YA means luminance at gray level 128(exclude gray level 0 pattern)

Ys means luminance at gray level 128(include gray level 0 pattern)

(0.0 Active Area ©. 0) Active Area
O < Y, u (DI2,WIB) O< Ys v (D/2,W/8)
(Di4,Wi4) 5
Yo, L (D/8,WI2) Ys o (DI8WI2 Ye r (7TD/8,W/2)
— O Gryl28 OF7 0w 220 KLU O
3D/4,3W/4)
Ya 0 (D/2,7VV/8) 5 Voo (D27 1= :
O 8.0 (Uis, Mﬂéo Gray 31
_ (D.W)
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*7) Definition of 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 ~ 15 ~ 31--—-- 239 ~ 255).

y Ry XK
LOG(AY}
LOG (Gray Level)
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9. RELIABILITY TEST CONDITIONS
(1) Temperature and Humidity
TEST ITEMS CONDITIONS
High Temperature Operation 50°C ; 96Hrs
High Temperature Storage 60°C ; 96Hrs

High Temperature
High Humidity Operation

40°C : 90% RH ; 96Hrs

High Temperature High Humidity Storage

50°C :90% RH ; 96 Hrs

Low Temperature Operation

-10°C ; 96Hrs

Low Temperature Storage

-20°C ; 96Hrs

Thermal Shock

~20°C (0.5 Hr)~60° C (0.5 Hr),

Ramp<20° C,27 CYCLES

(2) ESD

TEST ITEM CONDITIONS

Note

ESD (Power Off) | [HM Air] 8KV classb
ESD (Power Off) | [HM Contact]) 4KV classb

(3) 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-uniformity, or line defects.

10. WARRANTY

10.1 The period is within 12 months since the date of shipping out under normal using and

storage conditions.

10.2 The warranty will be avoided in case of defect induced by customer.
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