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1. Precautions and Warranty

1.1 Precaution

111
11.2

1.13

114

115

116
1.1.7
118

1.1.9

1.1.10
1.1.11
1.1.12
1.1.13
1.1.14
1.1.15

1.1.16

Do not apply rough force such as bending or twisting to the module during assembly.

To assemble or install module into user’s system can be only in clean working areas. The dust and oil

may cause electrical short or worsen the polarizer.

Use a soft dry cloth without chemicals for cleaning, because the surface of poiarizer is very soft and
easily scratched.

I's not permitted to have pressure or impulse on the module because the |.CD pariel and Backlight

will be damaged.

Always follow the correct power sequence when LCD module is connecting and operating. This can

prevent damage to the CMOS LSI chips during latch-ugp.

Do not pull the I/F connector in or out while the module is operating.

Do not disassemble the module, or insert anything into the Backlight unit

It is dangerous that moisture come into or contacted the LCD module, because moisture may damage
LCD module when it is operating.

High temperature or humidity may reduce the periormance of module. Please store LCD module
within the specified storage conditions:.

The response time will become slowly below lower temperature.

Do not keep same pattern in a long period of time. It may cause image sticking on LCD.

Display may change color with different temperature.

The Module should be keptinto anti-static bag or other containers resistant to static for storage.

If the liquid crystal miaterial leaks from the panel, it should be kept away from the eyes or mouth. In
case cof coniact with-hands, skin or clothes, it has to be washed away thoroughly with soap.

After-the miodule’s end of life, it is not harmful in case of normal operation and storage.

1.2 Warranty

1.2.1 Our warranty liability is limited to repair and/or replacement. We will not be responsible for any

1.2.2

consequential loss.

If possible, we suggest customer to use up all modules in six months. If the module storage time over

twelve months, we suggest that recheck it before the module be used.
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2. GENERAL DESCRIPTION

The specification is a color active matrix thin film transistor (TFT) liquid crystal display (LCD) that uses

amorphous silicon TFT as a switching device. This product is composed of a TFT-LCD panel, driver iCs and a

backlight unit.

2.1 General Specifications

Features Details Unit
Display Size(Diagonal) 10.1”7
LCD type TN TFT
Display Mode Transmissive/ white RS
Resolution 1024 RGB x 600 Pixels
View Direction 12 O’CLOCK Best Image
Gray Scale Inversion 6 O’'CLOCK
Direction
Module Outline 235(H) x 143(V) x4.9(T)}~ (Notel) mm
Active Area 222.72(H) x125:28(V) mm
Pixel Size 0.2175(H) x 0.2088(V) mm
Pixel Arrangement RGB Vertical Stripe
Polarizer Surface Treatment | Anti-glare
Display Colors [ 16.7M
Interface 24 bits-RGB interface
With or Without Touch Panel | Without
Operating Temperature -20~70 °C
Storage Temperature -30~80 °C
Weight 266 g

Note: Exciusive posis, FFC/FPC tail etc.
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3. Absolute Maximum Ratings

3.1 Absolute Ratings of Environment

Vss=0V, Ta=252C

Item Symbol Min. Max. Unit (/|

DVDD -0.5 +3.96 VN N

supply Voltage AVDD -0.5 +14.85 Ve
VGH -0.3 +42.0 Vv
VGL VGH-42 +0.3_J__ 3%
Storage temperature Tstg -30 ~ 480 i oC
Operating temperature Top -20 +7 _vT oC

Note 1: If Ta below 50°C, the maximal humidity is 90%RH, if Ta over50°C, absoiute humidity should be less

than 60%RH.

Note 2: The response time will be extremely slow when the operating temperature is around -10°C, and the

back ground will become darker at high temperature‘operating.

3.2 Electrical Absolute Ratings

3.2.1 TFT LCD Module

Item Symbol Min. Typ. Max. Unit
DVDD 3.0 - 3.6 \Y
Supply Voltage _AVDD 6.5 10.8 13.5 \Y
VGH (16) 21 (26) \
2/ VGL (-13) -8 (-3) \Y
Input signal voltage VCOM - 3.7 - Vv
Logic Low input voltage .~ ViL 0 - 0.3*DVDD \
Logic High input voltage - ViH 0.7*DVDD - DVDD \
Logic Low output voltage VoL - - GND+0.4
Logic High output voitage Von DVDD-0.4 - -
Current Consumption Logic
All Black ° Analog lece I ) TBD ] mA

*Note 1: All of the voltage listed above are with respective to GND = Ov

*Note 2: Device is subject to be damaged permanently if stresses beyond those absolute maximum rating

listed above.
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3.2.2 Backlight Unit

* Notel : Led life time defined as follows: The final brightness is at 50% of original brigiitiiess.

The environmental conducted under ambient air flow, at Ta=25+2 °C,60%RH*5%, Typical operating

life time is estimated data, led power dissipation is evaluated by led supplier

Item Symbol Condition Min. Typ. Max Unit i
Forward Voltage Ve Ta=25 2C, I;=20mA/LED 8.4 9.4 102 | Vv l
Forward Current Ir Ta=25 °C, V¢=3.1V/LED - 180 - ~mMA
Power dissipation Po - - 1692 - mW
Uniformity Avg - - - AN %
LED working life(25°C) - - 40000 (' (-~ | Hrs
Drive method Constant current AN\

LED Configuration 27 White LEDs ( 3 LEDs in one string and 9 groups iri parallel)
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4. BLOCK DIAGRAM

TFT-LCD
o| RES: 1024*(3)*x 600
o > 5 Pixels
(o] O
2
g i -
g Drive IC
%
» ™~ CONNECTOR
I LED B/L
'y
DCDC Gamma
converter > correction ~>
| |
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5. PIN CONNECTIONS

No. Symbol Function
1 VLED+ NC
2 VLED+ NC
3 VLED- NC
4 VLED- NC
5 GND Ground
6 VCOM Comman voltage N\
7 DVDD Power Voltage for digital circuit N
DE/SYNC Mode selection. Normally pull n_lg;—
8 MODE When Mode=H,DE Mode
When Mode=L,SYNC Mode
9 DE Data input enable for TTL mode—_
10 VS Vertical sync. Signal in RGB_!_/Fgae
11 HS Horizontal sync. Signai_i_rﬁia?, I/F mode
12 B7 Blue data VY
13 B6 Blue data .
14 B5 Blue data
15 B4 Blue data
16 B3 Blue data
17 B2 Blue data
18 B1 Biue data
19 B0 Blue data
20 G7 Green data
21 EG Green data
22 _—_G_S Green data
23 G4 Green data
24 G3 Green data
25 G2 Green data
26 Gl Green data
27 GO Green data
28 R7 Red data
29 R6 Red data
30 R5 Red data
31 R4 Red data

Page 9
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32 R3 Red data
33 R2 Red data
34 R1 Red data
35 RO Red data N\
36 GND Ground AN
37 DCLK In TTL Mode ,DLCK for clock input N )
38 GND Ground ANAY
39 L/R Lift/Right scan control N
40 u/D Up/Down scan control N
41 VGH Gate On Voltage <
42 VGL Gate OFF Voltage Y
43 AVDD Power for Analog circuit N
44 RESET Reset signal N
45 NC No connection N0
46 VCOM Comman voitage__
Dithe?function enable control. Normally pull Low
47 DITHB When DiTHB=H,Enable internally Dithering function.
When DITHB=L,Disable internally Dithering function.
48 GND Ground
49 NC No connection
50 NC No connection
*Note: O,
Symhol_rCoIor— Function
Red+ | Red’ LED Anode
jVVh?e—_! Green LED Cathode
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6. OPTICAL CHARACTERISTIC

6.1 Optical Characteristics

Ta=25°C, DVDD=3.3V, TN LC+ Polarizer

Specification
Item Symbol Condition Unit Note
Min. Typ. Max.
Ox+ 60 70 - |
Horizontal |
-
Viewing Angle OX- Center CR=10 60 70 N Deg. |Note 2
oY+ 50 60 -
Vertical -
Y- 60 70 -
NTSC Ratio(Gamut) : 52 - %
—T‘_
Contrast ratio CR 400 |, 450 - Note 3
Normally
Luminance on TFT( |, =20mA/LED) Lv vieWing angle 224 300 - cd/m?
OX =Y =02
Response time TR+TF - 8 - ms |Note 4
Color XR 0.550 0.600 0.650
Red ——
Chromaticity YR 0.311 0.361 0.411
XG 0.289 0.339 0.389
Green T a—
YG 0.561 0.611 0.661
XB 0.101 0.151 0.201
Blue
YB 0.097 0.147 0.197
XW 0.273 0.323 0.373
White
YW 0.321 0.371 0.421
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* Note 1: The method of optical measurement:

Photo detector
(TOPCON BM-5A)

~\

Field = 1°

TFT-LCD module

50 cm

LCD panel
4 /

Center of the screen

* Note 2: Definition of Viewing Angles:

Normal

!|:(:!|y,—_[}f’

6 o'clock directiol v
Oy- = 90°

* Note 3: Definition of Contrast ratio

12 o'clock direction
Oy+ = 90°

Contrast is measured perpendicular to display surface in reflective and transmissive mode.

The measurement condition is:

Measuring Equipment

Eldim or Equivalent

Measuring Point Diameter

3mm//1mm

Measuring Point Location

Active Area centre point

A: All Pixels white

Test pattern

B: All Pixel black

Contrast setting

Maximum

Definitions: CR (Contrast) = Luminance of White Pixel / Luminance of Black Pixel
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* Note 4: Definition of Response Time:

Normally Black Type (Negative)

I |
|
Wl_l_"_ﬂ AR R || ]
[ ] E— r—]
. I I
Relative | Non-selected state Selected state - Non-selected state
Brightness | | |
100%
0% 1) -
| ‘ J,-" |\ ‘
‘ 1 I,-'f ! ‘ Vool
[ Ao
/] \
100/ | "‘ll |
P / I Lo
| |
i D N
09
N L
T ST

(1) Tris the time it takes to change form non-selected stage with relative luminance 10% to selected
state with relative luminance 90%.
(2) Tfis the time it takes to change from selected state with relative luminance 90% to
non-selected state with relative luminance 10%.

Normally White Type (Positive)

N |
I I
—- ] - — —- I} —
W m 1 1 I
Ul - | [T ________W_J___JULI___JHU
i |
| |
F_{_elative Non-selected state | Selected state ‘ Non-selected state
Brightness | ) ‘
100%| ‘&< I ! : ! .
I \\1 | ‘ /

0%~ N _—

1 A\ | /

| \ | /|

1N /]

10% I — /L’ |

I I I

’ ! | |\ L

0%
o1 ] ]
___4TrL___ _,41$|_F_

(1) Tris the time it takes to change form non-selected stage with relative luminance 90% to selected
state with relative luminance 10%.

(2) Tfis the time it takes to change from selected state with relative luminance 10% to non-selected
state with relative luminance 90%;

* Measuring machine: LCD-5100 or EQUI
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* Note 5: Definition of Surface Luminance, Uniformity and Transmittance
Using the transmissive mode measurement approach, measure the white screen !tminance of
the display panel and backlight.
5.5.1. Surface Luminance: LV = average (LP1:LP9)
5.5.2. Uniformity = Minimal (LP1:LP9) / Maximal (LP1:LP9) * 100%
5.5.3. Transmittance = LV on LCD / LV on Backlight * 100%

- X >
X6 X3 . X3 X6 A
> i i Display Area
A A

Y/6 y I N N
Iy \j/ \2/ \3/

Y/3
Y \ Y A 0
) &4/ 2/ \S,

Y/3
Yl a R
\ \7/ \8/ 9/

vy Y6y
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7.SIGNAL CHARACTERISTICS

7.1 Parallel RGB input timing table

7.1.1 DE Mode
Parameter Symbol : Values Pl Unit
Min. Typ, | Viax
DCLK Frequency fclk 40.8 51_?_J|_ 67.2 MHz
Horizontal Display Area thd 102 DCLK
HSD Period th 1114 13~4: 1400 DCLK
HSD Blanking thb=thfo | 90 320 376 DCLK
Vertical Display Area tvd - 600 Th
VSD Period tv 610 635 800 TH
VSD Blanking Tvbp+tvfp 10 35 200 TH
7.1.2 HV mode
Horizontal Timing
Parameter |Symbol Values Unit
Min. Typ. Max.
DCLK Frequency fclk 44.9 51.2 63 MHz
Horizontdl Display Are thd 1024 DCLK
HSD Period — Th 1200 1344 1400 DCLK
HSD Pulse Width thpw 1 - 140 DCLK
HSD Back Porch thbp 160 DCLK
HSD Front Porch thfp 16 160 216 DCLK
Vertical Timing
Parameter Symbol : Values Unit
Min. Typ. Max.
Vertical Display Area thd 600 Th
VSD Period Tv 624 635 750 Th
VSD Pulse Width tvpw 1 - 20 Th
VSD Back Porch tvbp 23 Th
VSD Front Porch tvfp 16 12 127 Th
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7.2 Output timing table

Parallel 24-bit RGB mode

Spec. | N\
Parameter Symbol : { Unit Remark
Min. Typ. Max. |
1
CLKIN Frequency Fclk - 65 71 | MHz |VDD=3.0V~3.6V
CLKIN Cycle Time Tclk 14.1 154 - ns -
CLKIN Pulse Duty Tcwh 40 50 T 60 % Tclk
Time from HSD to Source Output Thso 64 CLKIN -
Time from HSD to LD Thid 64 CLKIN -
Time from HSD to STV Thstv 2 CLKIN -
Time from HSD to CKV Thckv 20 CLKIN -
Tome from HSD to OEV Thoev | 4 CLKIN -
LD Pulse Width Twlid 10 CLKIN -
CKV Pulse Width Twckv 66 CLKIN -
OEV Pulse Width Twoev 74 CLKIN -
7.3 Input clock and data timing diagram
~= == .

Gurim ~-_/ \_/ _ — e \I. ) /_\_/ L L

L K X X X mm >—

DEN —)L—“ \_

TN N S S S S S

vsD — -

A /£
HSD ] | ’ \ —
N N/ N S
< <] _
Seures aulpul Tez
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7.4 Source output timing diagram(Cascade)

VCCM

< <
Sourcs output | b Tow
Measure point
'/ 5K 5K
Output  —W AN
4sP T 4sp T~

Figure 11.3: Output load condition .

7.5 Vertical timing diagram HV(Cascade)

VsD __J_ E— _I—]_
B T A [
osa —+—— - ~[THH-EHT— FH— - ——
sv F—— |

S AN 221 I I Lo
orv

7.6 Verticai timing diagram DE(Cascade)

DEN ——n 1= B B J5LT7]

N ]
Internal — I —]

VSD -J o 2em -|
Internal —p——— e}

HSD I

Tetv; User defing

sSTV

CLKV M

OEV (l I
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7.7 Gate output timing diagram(Cascade)

HSD _J J
LD =1 E - —J_| |
STVIR2 iy Touts ] _TnL
CKV _ j— ™=k . b— Thckv _1 -‘___!_
OEV = mooy gTocev | FMUI U |
Figure 11.6: Gate output timing diagram (Casvade)
7.8 Vertical timing diagram HV(Duai gate)
- 1 -
rorrrr |
—— L H{E— o e ] e e
_teentper (7]
s SR e ) U
S I | | | | O | | | I

7.9 Vertical timing diagram HV(Dual gate)

DEN
Data

Internal
VS

Internal
HS

STV
CLKV
OEV

I R ] W ) . 5] I ) 4
— Iy R N
i pei— 1
(R U

Isty Userdefine | | .
S| | |
T

Page 18



Q( QiteX Advanced Display Solution

7.10 Gate output timing diagram(Dual gate)

HSD |
'"E,f,’fs' | i ]

LD ‘__M_E |—-TI|H—JI_| !—Thh'—Jl_l
stvie =k e —

CKV — Towchos — Thoky = — Thele —J

OEV Thoev Li - Th:«r_u{__- k— Thoev
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8. RELIABILITY SPECIFICATION

No [Item Condition Quantity (Criteria
1 |High Temperature Operating |70°C, 96Hrs 2 TEB/'T2423.2 -2008
2 |Low Temperature Operating [-20°C, 96Hrs 2 _‘GB/T2423.1 -2008
3 [High Humidity 50°C, 90%RH, 96Hrs —2— GB/T2423.3 -2006
4 |High Temperature Storage  |80°C, 96Hrs PN R 2 GB/T2423.2 -2008
5 |Low Temperature Storage -30°C, 96Hrs ) M 2 GB/T2423.1-2008
6 |Thermal Cycling Test 20°C, 60min~70°C, 60m:‘n,26?y_cig 2 GB/T2423.22 -2012

Frequency range:10Hz~50Hz
7 |Packing vibration Acceleration of gravity: 2 GB/T5170.14 -2009
5G X,Y,Z 30 min Yor each direction.

Air: 8KV '150pF/330Q 5 times
Contact: =4KV 150pF/330Q 5 times

8 |Electrical Static Discharge 2 GB/T17626.2 -2006

Height:80 cm,1 corner, 3 edges,
9 |Drop Test (Packaged) 2 GB/T2423.8 -1995
6 surfaces.
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9. OUTLINE DRAWING

o

2351034 (Outline Dimension)

& 226.240.3 (LCM Viewing area) 5.68+0.3
ol g 222.72 (LCM Active area) (7.298) 4.9+0.3A
(=2}
& <) Sy 11635
4] A
LY o i
104"W TFT p
= ] 1024:600(RGB)
z| @ o
sl g| o|=»
8| o B2
gl £ 2|1
E| 3| €
ol 5| 2
2l sl 8 I
5| 3| = (200+5A)
o =| ©
gl 2 2
3l @ =
ol =1 N
4l 8|8 7 b
T = = h —
9
]
— J
_ 4 M Connector Model No. :
| —_— g 3 KP3500HF-02P-1
= ey e ol or equivalent il
& o Sl ol 8| )
i ] 2l o S
ol w| 9 H S &
“l g @ o & Conmersite | Sienr
9 & w50 S o ~
u Detail A o
97.85:0.50 6.3510.5
104.240.5 .
116.95:0.5 ) 0.5:0.05'
W=0.35
,, ' o
M NO. Pin Define NO. Pin Define NO. Pin Define NO. Pin Define NO. Pin Define
3| 5201 PO.5x(50-1)=24.5:0.05 Backlighting circuit | 1 VIED+ | 11 Hs 2 a5 31 Ra 41| von
25.5:0.1 2 VLED+ 12 B7 22 [ 32 R3 42 VGL
3 VLED- 13 B6 23 G4 33 R2 43 AVDD
: 4 VLED- 14 B5 24 G3 34 R1 44 RESET
Detail A(5:1
{ ! _lmD|>+ 5 GND 15 B4 25 G2 35 RO 45 NC
NOTES: 6 vcoM | 18 83 2 a1 36 GND 46| vcom
1.General tolerance are =0.3mm LED K 7 pvos-. |17 B2 27 G0 37  bpok | 47]  omes
2 Bri r:mmm.wooA._.<Uvoa\3~ - e 8 MODE 18 Bi 28 R7 38 GND 48
-eng N ) 9 oE 19 B0 29 R6 39 LR 49
3. Contrast : 450:1 KD vs 20 a7 30 RS 40 uD 50
4.Power supply voltage : 3.3V Customer Agproval Part Number QX-101TWSVGATLTO0D
T e

5.ROHS must be complied
6.Display mode:Transmissive/Normal White

' | 2 f 8
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