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1. GENERAL DESCRIPTION

1.1 DESCRIPTION

KLO90MI424913 is a transmissive type color active matrix TFT (Thin Film Transistor) liquid crystal
display (LCD) that uses amorphous silicon TFT as a switching device. This model is composed of a
TFT-LCD module (TFT-LCD panel, driver IC and FPC), a back-light unit and. The resolution of
1280*RGB*720 pixels and can display up to 16.7M colors.

1.2 GENERAL INFORMATION

Items Specification Unit Note
Display mode TFT Transmissive, Positive, NW, - -
LCM outline size 210.71(H) x 127.71.00(V) x 4.9(T) mm Note (1)(2)
Active area 198.912(H)X111.888(V) mm -
Number of pixels 1280*3RGB(H)X720(V) pixels -
Pixel arrangement RGB stripe - -
Pixel size 0.1554(W)*RGB x 0.1554 (H) mm -
Display color 16.7M color -
Viewing direction ALL - -
Controller / Driver EK79002 - -
Data interface LVDS -
Backlight 6 White LEDs In Series 7 Parallels -
Weight TBD g

Notes:

(1)  Touch panel and back-light unit are included.

(2) FPC no included. (Refer to the module outline dimension for further information). Please see
module specification drawing in Page14 for more details.
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2. ELECTRICAL CHARACTERISTICS

21 LCMDC CHARACTERISTICS
(Ta=25+2°C)
Characteristics Symbol Min. Typ. Max. Unit Note
Power Supply Voltage 1 | DVDD 3.0 3.3 3.6 \%
Power Supply Voltage 2 | AVDD - - - Vv
Power Supply Voltage 3 VGH - - - \%
Power Supply Voltage 4 VGL - - - \
Power Supply Voltage 5 | VCOM - - - \%
) Iop - 40 - mA | Normal mode
Current Consumption
Iop-sLeep 2 mA | Sleep mode
Input voltage “L” Level Vi GND - 0.3vDD1 Vv DVDD=3.0~3.
Input voltage “H” Level VIH 0.7vDD1 - VDD1 \% 6
Output voltage “L” Level VoL 0 - 0.2vDD1 Vv lo.=1mA
Output voltage “H” Level VoH 0.8VDD1 - VDD1 Vv lon=-1mA

2.2 BACK-LIGHT UNIT CHARACTERISTICS

The back-light system is an edge-lighting type with42 white LEDs. The characteristics of the
back-light are shown in the following tables.

Ta=25+2°C)
Characteristics | Symbol | Condition | Min. | Type | Max. Unit Notes
Forward Voltage VFf IL.=140mA 16.8 19.2 20.4 \% -
Forward current I -- 140 - mA -
LED life time - I.=140mA | 20,000 | 30,000 -- Hr Note 1
Note:

(1)

The “LED life time” is defined as the module brightness decrease to 50% of original brightness
at 1L=140mA. The LED life time could be decreased if operating . is larger than 140mA.
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Backlight circuit diagram shown in below:

KLO90MI424913 3/18

2020-11-05



K At (B ARAH

n# £ & Kelly Photoelectric(HongKong)C0., LD

3. OPTICAL CHARACTERISTICS

The following items are measured under stable conditions. The optical characteristics should be
measured in a dark room.
Measuring equipment: BM-5AS, BM-7, EZ-Contrast.

(Ta=25+2°C)

Parameter Symbol | Condition | Min. Typ. Max. | Unit Note
Contrast R.atlo CIR i i ) 800 ) BM-7
(Center point) Note(2)

Luminance of.whlte Ly B/L on i 400 i cd/m? BM-7
(Center point)
BM-7
Lumi formi i i o
uminance uniformity Uw 80 % Note(3)
BM-5AS
R Ti Tr+ Tf - 45 -
esponse Time r ms Note(4)
_ Wi 6=0. | -0.05 | 0.280 |+0.05
White Normal
Wi viewing -0.05 0.314 | +0.05
Rx angle -0.05 0.661 | +0.05
Red
Color Ry BLON 505 | 0.321 [+0.05 BM-7
Chromaticity - Note(5)
Gx Note(1 -0.05 0.237 | +0.05
(CIE1931) | 5reen ote(1)
Gy -0.05 0.576 | +0.05
Bx -0.05 0.138 | +0.05
Blue
By -0.05 0.108 | +0.05
oL - 85 -
Hor.

Viewi O~ - 85 - EZ Contrast
iewing C/R>10 Deg ontras
Angle 0, - 85 - Note(6)

Ver.
6o - 85 -
Optima View Direction ALL Note(7)

* This condition will be changed by the evaluation circumstance. If product is exposed to high
temperatures for extended time, there is a possibility of the polarizer film damage which
could degrade the optical characteristics.

Notes:

(1) Test Equipment Setup: After stabilizing and leaving the panel alone at a given temperature for
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30min, the measurement should be executed. Measurement should be executed in a stable,
windless, and dark room 30min after lighting the back-light. This should be measured in the
center of screen.

Photo-detector:
BM-7

Field: 1°

Distance: 50cm

TFT-LCD module

\

The Center of the screen
(2) Definition of Contrast Ratio (CR):

Luminance measured when LCD on the “white” state

Contrast Ratio (CR) = ; - -
Luminance measured when LCD on the “black” state

(3) Definition of Luminance Uniformity: Active area is divided into 9 measuring areas (Shown in
below), every measuring point is placed at the center of each measuring area.

Min Luminance of white among 9-points

Luminance Uniformity = : : : x100%
Max Luminance of white among 9-points
H/ H/3 H/3 H/6
| i | 4
V/6
R

i i VI3

y

o e-eeeee R =

V/3

L LA —a o ¥

) V/6

The spottocations f%r Iorminmance measurement
/18"

KLO90MI424913 2020-11-05



K At (B ARAH

n# £ & Kelly Photoelectric(HongKong)C0., LD

(4) Definition of Response time: Sum of Tr and Tf.

R
Display data ) White(TFT OFF) Black(TFT ON) White(TFT OFF) )
Tr Tf
Optical L00% A —>| -« — |<—
Response 0
90% A /s
10% )
0% 2 Time

(5) Definition of Viewing Angle: The viewing angle range that the CR>10.

9 X

y'" 12 O’clock

O’clock ¢=90°
x' 3
O’clock O’clock

(6) Definition of Color Chromaticity (CIE 1931)
Color coordinate of white & red, green, blue at center point.

(7) The different Rubbing Direction will cause the different optima view direction.
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4. MODULE OUTLINE DIMENSION

1 2 3 ¥ 4 5 6
PIN [ SYNBOL
1 GND
2 AVID
3 VDD
4 GND
10.7102 BEZEL————————= ER IO
00.56 BEZEL OPEN: 50 o
o] 198.91 LCD A 7,47 04015C R A ERD
T 16,65 o ’
R|G\B
Scaleaing H
e i YY.MM.DD
MMAOW 1280RGEBY #A 720 DOTS )
S 9" 16./M COLOR TFT
Lo - - - - -
SN ALL <Hm<im DIRECTION
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SRy [
k | !
" 3 i Ll
L 2505
5 i
+I
]
N
9.6340,5
3

Notes:

1. “%” IS CRITICAL DIMENSION.

2.7(

)” IS REFERENCE DIMENSION.

3. PRODUCT CONFORM TO Rohs STANDARD.
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K
LED: 6*7=42PCS

~=—FPC+PI=0.30£0.03

DISPLAY TYPE 9” a-Si Transmistive, NW TFT, 16.7M Backlight 42*LED Circuit
ﬁ%mﬂw _wﬁ%m%% wmmoéo DOTS TOLERANCE UNLESS OTHERWSE SPECFID: ~ LNER: XX =03 . - R
, - AlE DIMENSIONS IN: MM |SIZE: A4 ANGLE: 0.1° 115 v A=
LCD DRIVER IC | EK79202 VAN VATERAL PR INRALTHOOESSLEE02N] - wﬁwﬁmﬁw amz.md._nm_w:vamvmm D_w
POWER SUPPLY |VCI=3.0°3. 6V N SCALE: IR, SCALE[FINISH: FINISHED] s o '
INTERFACE LVDS SIGN DATE ]

p - A DRAWN TITLE: MODULE_SPECIFICATION
CONNECTOR A
BACK-LIGHT 6 LEDs Serial*7ways (Vf=19. 2V/140mA) > . .
OPERATION TENPERATORE [—20° C ~ +70° C ANNEW N arr k2001103 HECKED ] zo.._A_.ooo_s_hmhm‘_m REV.: VO
STORGE TRVPERITURE[ ~30° €~ 780" C IS AMENDMENT NAME | DATE APPROVED OWG NO.:VS-KLO9ONT424913. DIG [SHEET: 1/1

4 _ 2 [ 3 S 4 [ 5 [ 3

718 2020-11-05
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5. MODULE INTERFACE DESCRIPTION

Terminal .
Symbol 1/0 Function
No.
1 AGND - Analog ground
2 AVDD I Not connect
3 VDD I Digital power
4 GND - Digital ground
5 VCOM I Not connect
6 VDD I Digital power
7 GND - Digital ground
8 V14 I Not connect
9 V13 I Not connect
10 V12 I Not connect
11 V11 I Not connect
12 V10 I Not connect
13 V9 I Not connect
14 V8 I Not connect
15 GND - Digital ground
16 VDD _LVDS I LVDS power
17 GND - Digital ground
18 PIND3 I Positive LVDS differential data inputs
19 NIND3 I Negative LVDS differential data inputs
20 GND - Digital ground
21 PINC I Positive LVDS differential clock inputs
22 NINC I Negative LVDS differential clock inputs
23 GND - Digital ground
24 PIND2 I Positive LVDS differential data inputs
25 NIND2 I Negative LVDS differential data inputs
26 GND - Digital ground
27 PIND1 I Positive LVDS differential data inputs
28 NIND1 I Negative LVDS differential data inputs
29 GND - Digital ground
30 PINDO I Positive LVDS differential data inputs
31 NINDO I Negative LVDS differential data inputs
32 GND - Digital ground
33 GND_LVDS - LVDS fround
34 RGB | Global reset pin. Active low to enter reset state. Suggest to connecting with
an RC reset circuit for stability. Normally pull high.(R=10kQ C=0.1uF)
35 STBYB | Standby mode, normally pull high STBYB="1", normal operation
STBYB="0", timing control, source driver will turn off, all output are high-Z
36 SHLR I Left or right display control
37 VDD I Digital power
KL090MI424913 8/18 2020-11-05
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38 UPDN I Up/Down display control

39 AGND - Analog ground

40 AVDD | Not connect

41 VCOM | Not connect
Dithering function enable control. Normally pull low DITHER="1", Enable

42 DITH ! inrtnal dithering function

43 GND - Digital ground

44 VDD I Digital power

45 GND - Digital ground

46 V7 I Not connect

47 V6 I Not connect

48 V5 I Not connect

49 (! I Not connect

50 V3 I Not connect

51 V2 I Not connect

52 V1 I Not connect

53 GND - Digital ground

54 VDD I Digital power

55 GND - Digital ground

56 VGH I Not connect

57 VDD I Digital power

58 VGL I Not connect

59 GND - Digital ground for Gate IC

60 NC - Not connect

I/0: I: input, O: output, P: power
Remarks:

1) Mating Connector: 089K60-000100-G2-R (STARCONN)

2) UPDN and SHLR control function

UPDN SHLR FUNCTION
0 1 Normal Display
0 0 Inverse Left and Right
1 1 Inverse Up and Down
1 0 Inverse Left and Right / Inverse Up and Down
e
]

Left <:| q>night

Q Down

KLO90MI424913
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6. REFERENCE APPLICATION CIRCUIT

Please consult our technical department for detail information.

7. TIMINGS FOR LVDS Interface

7.1 Timing Waveform

o L LY 11

Parameter Symbol : valie Unit
Min. Typ. Max.
RELK freqiency @Frapd fates60NgLVDS) | Foox | 663 | 724 789 | MHz
{ HSYNC period time Th 1380 1440 1500 |[DCLK
Horizontal display area THo 1280 DCLK
Min. 1
HSYNC pulse width Typ. Trew -
Max. 40
HSYNC back porch(with pulse width) Thae 88 88 88 DCLK
HSYNC front porch Trre 12 72 132 DCLK
VSYNC period time Tv 824 838 872 H
Vertical display area Two 800 H
Min. il H
VSYNC pulse width Typ. Tvew -
Max. 20
VSYNC back porch(with pulse width) Tver 23 23 23 H
VSYNC front porch Tvre 1 15 49 H

CLEP

DOPAN RO < Go RS >< R4 R3 >< R2

R1

RO

GO

pien ¢ G BI >< BO Gs >< G4

GB><GE><GI

B[>

PN < B2 <DE >< Vs >< HS >< BS >< B4 >< B3 >< B2

DE

1:31-.N<R6 - B?><B(\><G?><G(\><R7><Rﬁ>< >

8-bit LVDS input(LVBIT=H, LVFMT=H)

KLO90MI424913

10/18

2020-11-05



K AR () BRAT

n# £ & Kelly Photoelectric(HongKong)C0., LD

7.2 Power on/off

External VSP/VSN
External VGHNVGL

T W
memalSTBYE || P s el s dse\\\A s las
Internal Vsync i U L rJ U W U I—J
QTP Loading i ﬂ ' | ' /\‘\ |
_i/ ! _ \\)‘)\\// |
Extemal VSP |
Extemal VSN 97:\ Ir : ﬁ'“%\ ! Q\@r\%ﬂ
veL 75 AN

e 71\ Ak&v“g@\»&
E= A N

VGMN m—'—‘i‘i& %v ,\\ @_\&\\_/‘

|
I T | T |

&\ b (\ ||||||||||||||| O ||I|l||||||||| ||||I||||||||lj||||||||||||
STV . E"-..‘ E I 'L‘ 'L‘ i
Power on sequence with PMODE=H
External VSP/VSN
External VGH/VGL
VDDANDDIO o
RESETB - lov

Internal STBYB i\“\\ §
P A \ '\
N\

Internal Vsync .U J l_l ll_l A)%

aavee | g ‘3 NS \L
| E | «\@ 2 4

Eneman:: ir (C\l\\\‘.. ] \X\\%\iy j/mi

= (@\&\\w RSN -

:S:; W2 n r\@ ; JI/WO - W
&

Power off sequence with PMODE=H
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8. RELIABILITY TEST CONDITIONS

No. Test Item Test Condition Notes
1 High Temperature Storage +70°C/120H
2 Low Temperature Storage -20°C / 120H Inspection after
3 | High Temperature Operating +60°C / 120H 2~4h storage at
- room temperature,
4 Low Temperature Operating -10°C / 120H

the sample shall be
0+2°CS525°CS+50+2°C x 100yC|eS free from defects:

5 Temperature Cycle

(30min) (5min) (30min) 1. Air bubble in the
. Hurmidi .
5 High Temperature /Humidity 50+5°C x 90%RH / 120H LCD;
storage 2. Seal leak;
Frequency: 10Hz~55Hz~10Hz 3. Non-display;
7 Vibration Test Amplitude:1.5mm, 2 hours for each | 4. Missing
directionof X, Y, Z segments;
. Drop to the ground from 1m height, | 9-Glass crack;
Packing Drop Te
8 acking Drop Test 1 corner, 3 edges, 6 surfaces. 6. The surface shall
be free from
Vol 8KV R: Q C: 150pF
9 ESD test oltage:+8 330Q C:150p

damage.

7. The electrical
characteristics
requirements shall
be satisfied.

Air discharge, 10time

25°C£2°C Operation with test
pattern sustained for 1 hrs(10x5).
10 Image Sticking Change to gray pattern immediately.
after 5 mins,the mura must be

disappeared completely -

Remarks:

(1) The test samples should be applied to only one test item.

(2) Sample size for each test item is 5~10pcs.

(3) For High Temperature/Humidity storage test, pure water (resistance>10MQ) should be used.
(

4) In case of malfunction defect caused by ESD damage, if it would be recovered to normal state
after resetting, it would be judge as a good part.

(5) Failure judgment criterion: basic specification, electrical characteristic, mechanical
characteristic, optical characteristic.
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9. PACKING SPECIFICATION

Ax
BEAR: s
=i
BE—hrRhEigdags
¥
B EEERRN™
SEEEE, PR
F2 AR T
BEH B SR RS I
lllllllllll TR S LIS —RBIREA
VA
BAREB AP AE
BERAMA YRR T 5 4R 2
RFHRTBEHM BB ()
A3 T et u@
Epdifieid Eapudi)ivesd
TWO HLIR ;Grlig; MWO HLIN TTANVH 110V /
FRW ) sig FEWY Wl B Y
@ B @ﬂ
. WEREE »#
Sa Fle

KLO90MI424913 13/18 2020-11-05



K At (B ARAH

n# £ & Kelly Photoelectric(HongKong)C0., LD

JIADEE TFT AR

1. BM

A PRTRIERRE T E B TRES AT
BETSERA&E-

2. EARE

ERTHEATRBETIFT LCD FAIESE -
1. BEEASHEA

3.1 R IMEFH(Enplanation):
ACRE- 2345 0

BZ2E: 55+10%RH.
CorMizEAEE : ABES300-500Lux;
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C. B¥H=0;

D. $RAE4TR « Rli5 « £55 « 52FH=20.6mm:

E. IEIBRIFESH S« S8

F &l PASS . =@ITE-

35 fRlEEEIN:

351 talAik BT FHEE R ERFIT

352 ekl TrI BEERE - FERFFIF BHEE G LR SRk
o S

353 AREREFEEHEENFEET R
3.6 fa B i EiRE

A ENEER: 2022 24 2% 2EEHE.
B. FI&REEIEE() S &1 (0) HE

I: Inner display area .0 Eig;

0O: Quter display area 3 f .2 12

Mote-1 © I'0 & % &/ I'O Area Definition
M T 74 1
14 £ Are I
W I Area
t
]
4B
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" HEh B2
e TE T Maj
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EEAE5ERE =>-0 65mm PNk Min
REIEPASS « =it =1/10000 Min
Al T 5 = s B TR Maj
12 0= (M%) BE
] = HEE g
BERYIAS | 0K S Min
= MN=0 M2 < Min
[=7=] MN=0 M2 M<d Min
= MN=0 M=l M2 Min
PR N=0 VES| N1 Min
=) M= N2 M<d Min
Eame 95:5
—ED. HE s Min
=i T Maj
D<0.2mm DB
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0.05mm-="W=0_1mm-> L=5mm MN<2

FOG RS (&3 Min
W20 1mm 3L >5mm %
D<0.2mm AT

FOG iR: (s 0.2mm-=<D=0.3mm MN<2 Min
D20.3mm T
D=0.2mm el

FOG ER (53 0.2mm<D=0.3mm N<2 Min
D>=0.3mm T

BrOfos (B 5E:

HFETRE I

6%ND FAIF(EES LIMUT SAMPLE £82SAMPLE) :
Murz, SR RIS EE50%. .
D=0.2mm BETH Min
BlL FR(EWEIAL 0.2mm~=_D=0.3mm M=2 Min
D>0.3mm T Min
W-=0.05 mm Tt Min
BIL TRENERHEH) | ey N<2 Min
W=0.12 L>5mm T Min

i Z=ifd ND 3% MR AS R (2 EEEN50%NREEE e

ERTFTCE DGR, FeERmE—it
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