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1. General Description

The KAO-090BE-WS01 model is a Color TFT LCD supplied by KEAO Co.,LTD. This main Module has
a 9.0 inch diagonally measured active display area with 1024(RGB)X600 resolution. Each pixel is divided
into Red, Green and Blue sub-pixels and dots which are arranged in vertical stripes. LCD color is determined
with 262,000 colors signal for each pixel. The KAO-090BE-WSO1 has been designed to apply the interface
method that enables low power, high speed, and high contrast. The KAO-090BE-WS01 is intended to support
applications where thin thickness, wide viewing angle and low power are critical factors and graphic displays

are important.

2. General Features

Item Display Panel Remark
Display Mode Normally white
Viewing Direction 12 O’CLOCK
Input Signals RGB
Outside Dimensions 210.7mm(W)*126.5Smm(H)*5.0mm(T)
Effective Area -
Active Area 196.61mm(W) X 114.15mm(H)
Number of Pixels 1024 X RGB X 600Pixels
Pixel Pitch 0.064mm(H) X 0.19025mm(W)
Pixel Arrangement Digital

3. Absolute Maximum Ratings

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

ITEM Symbol Min. Typ. Max. Unit Remark

DVDD -0.3 - 6.6 A%

AVDD 6.5 10.8 13.5 \Y

Power voltage VGH -0.3 18 40 v

VGL -20 -8 -0.3 \Y

VGH-VGL - -- 40 mA

Operation Temperature TOP -20 -- 70 T

Storage Temperature TST -30 - 80 T
LED Reverse Voltage VR - - 1.2 %RH Note 1
LED Forward Current If - - 25 T Note2
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Note 1: The absolute maximum rating values of this product are not allowed to be exceeded
at any times. Should a module be used with any of the absolute maximum ratings
exceeded, the characteristics of the module may not be recovered, or in an extreme

case, the module may be permanently destroyed.

Note 2: VR Conditions: Zener Diode 20mA.

4. Typical Operation Conditions

4.1Main Window Display

(Unless specified, the ambient temperature Ta=25"C) (Note 1)

Properties Sym. Min Typ. Max Unit Note
DVDD 3.0 3.3 3.6 Vv Note 2
AVDD 10.2 10.4 10.6 vV
Power voltage VGH 15.3 18.0 21 v
VGL -12 -8.0 -6.3 \%
Input signal voltage Vcom - TBD - \Y
Input logic high voltage VIH 0.7DVDD - DVDD \Y Note 3
Input logic low voltage VIL 0 - 0.3VDD v ote
Note 1: Be sure to apply DVDD and VGL to the LCD first, and then apply VGH.
Note 2: DVDD setting should match the signals output voltage (refer to Note 3) of
customer’ s system board.
Note 3: DCLK,HS,VS,RESET,U/D, L/R,DE,R0~R7,G0~G7,B0~B7,MODE,DITHB.
4.2 Current Consumption
Values :
Item symbol , Unit Remark
Min | Typ | Max
IGH - TBD - mA VGH=18.0V
) IGL - TBD - mA VGL=-8.0V
Current for Driver
IDVDD - TBD - mA DVDD=3.3V
IAVDD - TBD - mA AVDD=10.4
4.3 Backlight Driving Conditions
Values :
ltem symbol . Unit Remark
Min | Typ | Max
Voltage for LED backlight VL 16.8 18 - A% Note 1
Current LED backlight IL -- 120 - mA
LED life time - 20000 - - Hr Note 2
LCM Luminance - - 380 - Cd/m2
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Note 1: The LED Supply Voltage is defined by the number of LED at Ta=25C and

L =80mA.

Note 2: The “LED life time” is defined as the module brightness decrease to 50% original
brightness at Ta=25"C and IL =80mA. The LED lifetime could be decreased if

operating IL is lager than 80mA.

4.4 Power Sequence

Power on:

T3
-

: |
|

" (MIPllane: LP11) ntal T T 5

MIPI \ (&A\' _“< s >

I
I
|
1
I
|

GHD Signal stabilization period Sleep out command,

B/L

Power off:

Application Power: IOVCC, VClI,

ovee Tl 17
: a0% :
|
VCI : = GND
Nea,
| 10%
. | GND
RESET I
\ |
; GND
MIPI -~
1 | |
( Video packet ) \ ! (MIPI LP-00 status)
'l T10 ; GND
Sleep-In I

Note: Data include RO~R7, BO~B7, GO~G7, U/D, L/R, IDCLK, HS,VS,DE.
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4.5 Power ON Sequence Timing

ltem symbol Values Unit Remark
Min | Typ | Max
Delay time of IOVCC to VCI Tonl 0 - - ms
Delay time of IOVCC to VSP Ton2 0 - - ms
IOVCC rising time T1 - - - ms
Delay time of IOVCC to valid RESX to “H” T2 10 - - ms
Delay time of RESX “H” to initial code ready T3 20 - - ms
]rzzl(;},, time of IOVCC (HS VCC) to MIPI bus T4 0 ) ) ns
RESX “L” period TS5 10 - - us
ll)):cllagt tt;;?l:m(i)tf initial code reloaded to video T6 120 ) y -
4.6 Power OFF Sequence Timing
ltem symb Values Unit Remark
ol Min | Typ | Max
Delay time of VCI to IOVCC Toffl 0 - - ms
Delay time of VSP to IOVCC Toff2 0 - - ms
Delay time of VSN to VSP Toff3 0 - - ms
IOVCC falling time T7 - - - ms
Delay time of RESX “L” to VCI T8 - - us
Delay time of MIPI LP-00 to valid RESX “L” T9 - - us
Delay time of Sleep-in received to valid RESX “L” T10 100 - - ms
Delay time of RESX “L” to VSN T11 0 - ms
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5.0ptical Specification

. Values :
Item symbol Condition : Unit Remark
Min | Typ | Max
fL ®=180, (9 o’clock) - 70 -
iewi 0 r @®=0, (3 o’clock - 70 -
\g;\’ingl gngle ( ) degree Note 1
(CR=10) 0 ®=90, (12 o’clock) ; 50 -
OB ®=270, (6 o’clock) - 70 -
) ToN - 10 20 msec
Response time Note 3
TOFF - 15 30 msec
Contrast ratio CR -- 500 - - Note 4
Wx 0.269 | 0.299 0.329 -
Wy Normal 0.306 | 0.336 0.366 -
Rx 0 =Dd=0, 0.605 | 0.635 0.665
R 0292 | 0322 | 0352 Note 2
Color chromaticity y . E - Note 5
Gx 0.271 | 0.301 0.331 Note 6
Gy 0.554 | 0.584 0.614
Bx 0.111 | 0.141 0.171
By 0.103 | 0.133 0.163
Luminance L 350 380 - Cd/m2 Note 6
Luminance Yu 70 75 - % Note 7
uniformity

Test Conditions:
1. DVDD=3.3V, IL=180mA (Backlight current), the ambient temperature is 25C.
2. The test systems refer to Note 2.

Note 1:

Mormal line
G=p=0"

©=00°
i 12 o'clock direction

Bl 20
VAP Nk /
e Bl
AL
®=180° // L / o=0°
Lo Active Are

"
-
I}
=

Note 2: Definition of optical measurement system.
The optical characteristics should be measured in dark room. After 30 minutes
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operation, the optical properties are measured at the center point of the LCD
screen. (Response time is measured by Photo detector TOPCON BM-7, other
items are measured by BM-5A/Field of view: 1,  /Height: 500mm.)

Photo detector | Mormal line

i N g=g=0"
d=00"
EJD:EIOEH diraction
S00mm 5 ~
®=180" //r e /% ©=0°

//§ : gy Z

O=270"°
G o'clock direction

Note 3: Definition of Response time
The response time is defined as the LCD optical switching time interval between
“White” state and “Black” state. Rise time (TON) is the time between photo detector
output intensity changed from 90% to 10%. And fall time (TOFF) is the time
between photo detector output intensity changed from 10% to 90%.

(‘ﬂ"hite (TFT OFF) Black (TFT ON) White (TFT C:IF':_J)

100%
90%

P hoto detector output
(Relative valug)

Note 4: Definition of contrast ratio
Luminance measured when LCD on the "White" state

Contrast ratio (CR) =
Luminance measured when LCD on the "Black" state
Note 5: Definition of color chromaticity (CIE1931)
Color coordinates measured at center point of LCD.
Note 6: All input terminals LCD panel must be ground while measuring the center area of
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the panel. The LED driving condition is IL=80mA .

Note 7: Definition of Luminance Uniformity

Active area is divided into 9 measuring areas (Refer to Fig. 4-4 ).Every
measuring point is placed at the center of each measuring area.

Bmin
Luminance Uniformity (Yu) = ——(——
L-------Active area length W----- Active area width
L
= L6 L3 L3
O O D
2
=
5 17O O O
©
=
] e
o/ O O

Bmax: The measured maximum luminance of all measurement position.
Bmin: The measured minimum luminance of all measurement position.

6. Reliability Test Items

Item

Test Conditions

Remark

High emperature Storage

Ta=80C 240hrs

Low Temperature Storage

Ta=-30C 240hrs

High Temperature Operation

Ts=70°C 240hrs

Low Temperature Operation

Ta=-20°C 240hrs

Operate at High Temperature
and Humidity

+60°C, 90%RH 240hrs

Thermal Shock

-30°C/30 min ~ +80°C/30 min for a total 100
cycles, Start with cold temperature and end
with high temperature.

Vibration Test

Frequency range:10~55Hz
Stroke:1.5mm
Sweep:10Hz~55Hz~10Hz

2 hours for each direction of X. Y. Z.
(6 hours for total)

Mechanical Shock

100G 6ms,, =X, ., £Y, , =Z 3 times for each
direction

Package Vibration Test

Random Vibration :

0.015G*G/Hz from 5-200HZ, -6dB/Octave
from 200-500HZ

2 hours for each direction of X. Y. Z.

(6 hours for total)

Package Drop Test

Height:60 cm
1 corner, 3 edges, 6 surfaces

Electro Static Discharge

42KV, Human Body Mode, 100pF/1500 Q

Note 1: Ta is the ambient temperature of samples.
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Note 2: Ts is the temperature of panel’ s surface.

Note 3: In the standard condition, there shall be no practical problem that may affect the

display function. After the reliability test, the product only guarantees operation,

but don’ t guarantee all of the cosmetic specification.

Note 4: Before cosmetic and function test, the product must have enough recovery time,

at least 2 hours at room temperature.
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7.Pin Description

No. Symbol Description

1 VCOM Common Voltage

2 VCC1.8v) Power supply for logic operation

3 VCC(1.8v) Power supply for logic operation

4 NC No connect

5 RESET Global reset pin

6 STBYB St.andby. mode .stbyb=H ,norma! operation Stbyb=L ,timing contrloller,source

driver Will turn off,all output aer high-z

7 GND System Ground

8 DON This pins are DSI-DO0- differential data signals
9 DOP This pins are DSI-DO+ differential data signals
10 GND System Ground

11 D1N This pins are DSI-D1- differential data signals
12 D1P This pins are DSI-D1+ differential data signals
13 GND System Ground

14 CLKN This pins are DSI-CLK-differential clock signals
15 CLKP This pins are DSI-CLK+ differential clock signals
16 GND System Ground

17 D2N This pins are DSI-D2- differential data signals
18 D2P This pins are DSI-D2+ differential data signals
19 GND System Ground

20 D3N This pins are DSI-D3- differential data signals
21 D3P This pins are DSI-D3+ differential data signals
22 GND System Ground

23 NC No connect

24 AVDD INPUT +10v

25 NC No connect

26 VGL Gate OFF voltage

27 NC No connect

28 VGH Gate ON voltage

29 NC No connect

30 NC No connect
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