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1. General Description and Features
This TFT is a 10.1” color TFT-LCD (Thin Film Transistor Liquid Crystal Display) module composed of
LCD panel, driver IC, Control Circuit and LED backlight. By applying 1024x600 images are displayed
on the 10.1” diagonal screen. Display 16.2Million colors by R.G.B signal input.

1.1 Features
- 1024 x 600 pixels resolution.
- Display in 16.2M colors.
- LVvDS Interface
- Brightness: typ. 500cd/m2
1.2 LCD Module
Item Specification Unit
Screen Size 10.1 Inches Diagonal
Display Resolution 1024 x RGB x 600 Dot
Active Area 222.72 x 125.28 mm
Outline Dimension 143.00 x 235.00 x 4.50 mm
Display Mode Normally White --
Pixel Arrangement RGB-Vertical Stripe --
Display Color 16.2 Million --
Surface Treatment Anti-Glare --
Viewing Direction 6 o’clock --
Input Interface LVDS --
2. Mechanical Information
Item Min. Typ. Max. Unit Note
Horizontal (H) -- 234.70 - mm -
Module Size Vertical (V) -- 142.70 -- mm (1)
Thickness (T) -- 4.20 - mm (2)
Weight -- ~285 -- g --

Note (1) Not include FPC.
Refer to the Outline Dimension for further information.
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3. Electrical Specifications
3.1 Absolute Max. Ratings
3.1.1 Absolute Ratings of Environment
If the operating condition exceeds the following absolute maximum ratings, the TFT LCD module may
be damaged permanently.

(Ta=25+2°C, Vss=GND=0)

Item Symbol Min. Max. Unit Note
Storage Temperature Tste -30 80 °C (1)
Operating Temperature Torr -20 70 °C (1,2,3)

Note (1) 95 % RH Max. ( 40°C = Ta ). Maximum wet-bulb temperature at 39°C or less.
(Ta > 40°C) No condensation.

Note (2) In case of below 0°C, the response time of liquid crystal (LC) becomes slower and the color
of panel becomes darker than normal one. Level of retardation depends on temperature,
because of LC's character

Note (3) Only operation is guarantied at operating temperature. Contrast, response time, another display
quality are evaluated at +25°C.
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3.2 Electrical Absolute Rating

The following are maximun values which, if exceeded, may cause faulty operation or

damage to the unit.

ltem Symbol Min. Max Unit Mote
Cigital Supply Voltage D‘ISSEL?IDS -0.3 3.96 W
Analog Supply Voltage AVDD -0.5 14.85 W
Gate On Voltage VGH -0.3 40 LY
Gate Off \Voltage WEL =20 0.3 W
Gate On-Gate Off Voltage VEH-VGEL 12 40 v
NINDO ~ NIND3
Signal Input VYoltage PINDO ~PIND3 =0.5 5 LY
MNINC,PINC
o .f HERE
Reverse Voltage (per LED ) WR - 5 W
Pulse forward current { per LED ) Ifp - 100 mA Mote 1 - 2
Operating temperature Topa =20 T0 T Mote 3
Storage temperature Tstg =30 80 T Mote 3

Mote1 : Ifp Conditions :

Pulse Width =10msec ; Duty =110

MNote2 - perating must under the condition as below drawing.
(Ambient Temperature /Allowable Forward Current) Each LED .
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Moted @ If users use the product out off the environmemtal operation range (temperature and humidity ) |

it will have veual quality concerns.

Version: 0
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4 Electrical Characteristics

4.1 TFT-LCD Module (DC Characteristics)

Ta=25T
ITEM SYMBOL MIN TYP MAX UNIT NOTE
Digital Power Supply ovDD -
Voltage For LCD | VDD_LVDS 3 a3 o .
: "-."ID|
VID 4 |
VEM VD) N e Note
] s
Logic Input Voltage -
(LVDS:IN+,IN-) [VID| 200 - 600 mvV Note
T
VTH : : 100 my | VEMET2Y
VTL -100 - - m
Analog Power Supply AVDD 9.4 9.8 9.8 vV
Yoltage ’ ) ’
Gate On Power Supply VGH 17 18 19 v
“oltage
Gate Off Power Supply VEGL £6 P 5.4 Vv
“oltage | :
SSHNEEE oA - oba 38 4.0 42 v Note2
Yoltage ’ ) ’
W1 - 9.450 - v
Ve - B.762 - v
R - 7559 - vV
W4 - 1146 - W
V5 - £.859 - W
VB - 6.336 - v
VT - 5524 - v
GammaVoltage VB 5 4047 5 V]
Ve - 4,045 - v
V10 - 3,295 - \)
V11 . 2.882 - \)
V12 - 2.406 - v
V13 - 0.983 - W
V14 . 0.205 - v

[ Mote1] LVDS signal

VTH t
VTL Il T
—— N—
YW
OND

[ Note2] Please adjust VCOM to make the flicker level be minimum.

Version: 0
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LVDS VINN
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4.2 Backlight Unit

(Ta=25+2°C)

Value
Item Symbol - Unit Condition
Min. Typ. Max.
LED Voltage VL 17.4 19.2 21.6 \"
LED Current IL - 140 - mA
Power Consumption PsL - 2680 - mw
LED Lifetime - 20.000 - - Hrs
5 Input Terminal Pin Assignhment
5.1 Pin Assignment (LCD)
Pin NO. Symbal Description MNote
1 AGND Analog ground
2 AVDD Analog power
3 DvDD Digital power
4 GND Digital ground
5 VCOM Common voltage
B DVDD Digital power
7 GND Digital ground
8 V14 Gamma correction voltage reference
9 V13 Gamma correction voltage reference
10 V12 Gamma correction voltage reference
11 V11 Gamma correction voltage reference
12 V10 Gamma correction voltage reference
13 V3 Gamma correction voltage reference
14 VB Gamma correction voltage reference
15 GND Digital ground
16 DVDD _LVDS |LVDS power
17 GND Digital ground
18 PIND3 Positive LVDS differential data input
19 NIND3 MNegative LVDS differential data input
20 GND Digital ground
21 PINC Positive L\VDS differential clock input
22 MNINC Megative LVDS differential clock input
23 GND Digital ground
24 PIND2 Positive LVDS differential data input
25 NIND2 Megative LVDS differential data input
26 GND Digital ground
27 PIND 1 Positive LVDS differential data input
Version: 0 PAGE: 8
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28 NIND 1 MNegative LVDS differential data input
29 GND Digital ground
30 PINDO Positive L\VDS differential data input
31 NINDD MNegative LVDS differential data input
32 GND Digital ground
33 GND_LVDS |LVDS ground
Global reset pin. Active low to enter reset state.
34 GRB Suggest to connecting with an RC reset circuit for stabil ity.
Normally pull high. (R=10K{} » C=0.1 x4 F)
Standby mode, normally pull high
STBYB=" 1" , normal operation
a3 S STBYB=" 0" .timing control, source driver will turn off, all
output are high-Z
36 SHLR Left or right display control Mote 1
37 DVDD Digital power
38 UPDN Up / down display control Note 1
39 AGND Analog ground
40 AVDD Analog power
41 VEOM Common voltage
Dithering function enable control. Narmally pull low
42 DITH DITHER = “1" , Enable internal dithering function
DITHER = "0" , Disable internal dithering function
43 GND Digital ground
44 oDVDD Digital Power
45 GND Digital ground
46 T Gamma correction voltage reference
47 VB Gamma correction voltage reference
48 V5 Gamma correction voltage reference
49 W4 Gamma correction voltage reference
50 V3 Gamma correction voltage reference
51 V2 Gamma correction voltage reference
52 A1 Gamma correction voltage reference
53 GMND Digital ground
54 DVDD Digital power
Bbit/8bit mode select,
55 SELB SELB = "0", LVDS input data is Bbits Mote 2
SELB = "1", LVDS input data is Bbits
56 VGH Positive power for TFT
57 DvDD Digital power for Gate IC
58 VGL Megative power for TFT
59 GND Digital ground for Gate IC
60 NC Not connect
Version: 0 PAGE: 9
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Remarks : Mating connector : 089KG60-000100-G2-R (STARCOMNN)

Mote 1 : UPDM and SHLR control function

UPDM

FUNCTION

SHLR

Mormd display

0

Inverse Leftand Right

Inverse Up and Down

Inverse Leftand Right
Inverse Up and Down

Leﬂ<:|

Mote 2 : if LVDS input data is Bbits, SELB must must be set to High

£ v

Q Down

if LVDS input data is Bbit , SELB must be set to Low

DITH and SELB control function

DITH SELBE FUNCTION
0 1 Colars (262K)
0 0 Colars (262K)
1 1 Colors (262K)
0 Colors (16 2M)

Version: 0
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5.2 Pin Assignment (LED)

Version: 0

FIN NO SYMBOL FUNCTION
A Anode
2 K Cathode
MNote :
Maker:JST

Input connector : SHR-02V-8 AWG#28 1.0A

Outlet connector: SSH-003T-P0.2-H

PAGE: 11
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6 Optical Characteristics

Ta=25°C, VCC=3.3V

ITEM SYMBOL | COMDITIONS MM TYP MAX UNIT NOTE
Constrast Ratio CR Foint-5 500 &g00 -- -- 1.2, 3
Luminance(CEN) Lw Faint-5 400 500 -- od/m? 1.3

Luminance Unifarmity AL 70 80 - %4 1.3
Response Time , .
(W hite - Black) Tr +Tf Paoint-5 - 25 40 ms i3 B

NTSC - Foint-5 45 50 - % 1,4

. Upper({ & 60 pi| — . 1,4
Vertical pper(9) .
Viewing Down( &) CR=10 40 50 - 4
Angle Hor | Left( ¢ ) Faint-5 &0 70 = 1.4
arizanta - :
Right( ¢ ) &0 70 - : 1,4
. W 0273 0.313 0.353
White
Wy 02889 0328 0.369
Rx 0.550 0.590 0630
Red
Calor Ry ) 0.300 0.340 0.380
Coordinat Point-5 - 1,3
L Gx 0.301 0.341 0.381
Green
Gy 0.554 0.594 0634
Bx 0117 0.157 0197
Blue
By 0075 0.115 0155

MNotel1: Measure condition = 25°C +2°C - 80+10%RH

Version: 0

viewing angle2® - IL=140 mA [ Backlight current

» under10 Lux in the dark room.BM-5A (TORPCOMN) -
» measurement after lighting on 10 mins.
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2° BM-5A

L=500mm

Motez2: Defnition of contrast ratio -
Contrast Ratio (CR)= (White) Lumnance of OM + (Black) Luminance of OFF

Mote3: Defnition of luminance : Measure white luminance on the pairt 5 as figure.8-1
Defnition of Luminance Uniformity: Measure white luminance on the paoint1-9 as figure.8-1
AL = [LIMINKLIMAX))=100

222 T2LH)
LI 36EHI2)
4. 24CH/3) T4 . 24(H/ 3
S @ ® |
SR |
i | ' Y
IEER i i
= | 4 | - -
@ ®—®
S I I
b U L] i
=l i i
H i i i
2 i
< [ —

Fig.7-1 Measuring point
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MNote 4: Definition of Viewing Angle(@,y ) refer to Fig.7-2 as below :

Fig.7-2 Definition of Viewing Angle

MoteS: Defnition of Respanse Time. (W hite-Black)

White( 634)
o0, Q0L
|
Luminance :
|
I 10%4 1004 Black(0}
LT gt - > | ‘tf'

Fig.7-3 Definition of Response Time(White-Black)
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7 Interface Timing

7.1 Horizontal Timing Sequence

DCLE

DATA
(R,G, B)

e Last Data

Inwvalid Data

[ox
_I_I_u_Lr-I_I_LI_I_I_H_I_I_Iﬂ_I_I_I‘
_Fiest Data
Vi Wy
»
Invalid Data 1 2 ]
tim - "R

DEMNA

T

7.2 Vertical Timing Sequence

LINE DATA ';{m ::

DEMA

o)
AR

tvm

‘ Inwvalid Data :

Invalid Diata

]

7.3 LVDS Input Data mapping
6 bit LVDS input

=TT\ /S
- / \ i
=HE» D EH N EN N EHED &
o (o K X K K X X = K K
2= OO

Version: 0

DATA for current GLE oyl
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8 bit LVDS input

o E \ / §
=1 / \ i
e GO XXX XXX XD
o e K X e XK= K X X X X )
we (2 X X o Xm X X X e X = X =)
e OO XXX X XD

7.4 Power On/Off Sequence

Power On : DVDD—AVDD/NVGL =WV GEH —Video &Logic Signal—Backlight
Power Off : Backlight—\ideo &Logic Signal— VGH—=AVDDNGL—-DVED

: 1 1 1 1 : : :
y ! ooy ! VGH VGH !
I 1 1 ]
' I 1 ‘T | 1
TR | |
S A R |
IR ¥ ! AVDD AVDD .
i i ’
Pl X T i DVDD DVDD !
ViR { ! i ;
g P! GND |
' 1 N H i !
VoL N |
] ] 1 !
: i .: : : ; VGL VGEL !
N e pram— .
iT1V T2 1 1Te T6, iR T
Coe—— : Video & Logic Signal : : P
T3 0 1 GND! \GND.
I — I { oM ) I
oo N —
] L] ' ¥ !
' | b
! i
Backlight OFF | ON ! OFF
! 1 :"—.':
' oTi2 ' T113 !
T2=0ms TE=0ms
T3=20ms To=0ms
T4>0ms T10>0ms
T5>10ms 0<T11=10ms
0<TE= 10ms T132200ms
T12=200ms
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7.5 RESET TIMING
Parameter Symbol MIN TYP MAX Unit Remark
tRW 10 - - us -
RESET - - 5 ms |note 1
- - 120 ms |note 2

Note1: When Reset applied during Sleep In Mode.
Note2: When Reset applied during Sleep Out Mode.

RESX

Shorter than 5us

tRW
™, fa
- RT

Tab.5-4 Reset input timing

Display Status

Version: 0

‘ /
Normal operation ><

VAN

Resetting

2
—

Initial condition

:k__ (Default for H/W reset)
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8 Reliability Condition for LCD

8.1. Temperature and humidity

TEST ITEMS CONDITIONS NOTE
High Temperature Operation 70°C ;240hrs
High Temperature Storage BOC ; 240hrs
High Temperature High Humnidity Operation B0°C ; B0%RH ;240hrs No condensation
Low Temperature Operation =20°C ; 240hrs Backight unit

always turn an
Low Temperature Storage -30°C ; 240hrs
=307 (0.5hr} ~ 80C (0.5hr) ;
o

Thermal Shock 200 Cycles
Image Sticking 25 C+22 C ;4dhrs Mote 1

Note 1

Condition of Image Sticking test : 25 T+ 2 C

Cperation with test pattern sustained for 4hrs, then change to gray pattern immediately.
After 5 mins, the mura must be disappeared completely .

Image Sticking —pattern Mid- Gray pattern

8.2. Shock and Vibration

TEST ITEMS CONDITIONS

® Shock level: ElBDm.-'sziequal to 100G).
Shock ® 'Waveform: half sinusoidal wave 6ms.
iMNon-operation) ® MNumber of shocks: =X, +¥ +7 axes for a total of six shock

inputs.

® Frequencyrange:8~33.3Hz

# Stoke: 1.3 mm
Vibration & \fibration: sinusoidal wave, perpendicular
(MNon-operation) axis(both x, zaxis: 2hrs \y axis: 4hrs).

® Sweep: 2.9G333Hz-400 Hz

® Cydetime: 15 min

8.3 Electrostatic Discharge

TEST ITEM CONDITIONS Mote
Esp 150pF - 3300 - +BKVEL15kY air& contact test
- 200pF - 00 - +200V contact test 5

Mote: Measure
1: LCD glass and metal bezel
2: IF connector pins

8.4. 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.Partial
transformation of the module parts should be ignored.
Fail: Mo display image, function NG, or line defects.

Version: 0 PAGE: 18
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9 DIMENSIONAL OUTLINE
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