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1. GENERAL DESCRIPTION

1.1 Description

10.1” is a Color Active Matrix Liquid Crystal Display Module composed of a TFT LCD panel and LED backlight
system. The screen format is intended to support the WXGA, 1280 x 800 screen and 262K/16.2M colors (6-
bits colors with FRC).

1.2 Product Summary S@

The following items are summary on the table under Ta=25 °C condition:

@

No. ltem Specification %-\VU Unit
1 Display Size 10.1”7 g/{\\f Inch
2 Pixel Number 1280 W\@B x 800 (V Pixels
3 Outline Dimension x152.55 (V) ><6.5(D) mm
4 Active Area ((ZIM x135.6 (V mm
5 Display Colors /b \}(ﬁM / 262K - -
6 Pixel Arrangemen K\Q@ RGB vertical stripe --
7 Display Mode //>\\\\-)}/ Transmissive mode / Normally black --
8 Electrical Inwacéw LVDS - -
9 Surfaceg@%m Anti-Glare 3H - -
10 Brightiess 500 (Typ.) cd/m2
11 | Cohirast Ratio 800 (Typ.) -
12 otat Power 6.2 W
(/ onsumption (Typ)

N
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2. ABSOLUTE MAXIMUM RATING

2.1 Electrical Absolute Rating

Values )
ltem Symbol : Unit Note
Min Max. A
Power supply voltage VCC -0.3 4 o YO\ NS
. @)
Converter Voltage Vi -0.3 18 %@\
Enable Voltage EN --- 5.5 &\%
Backlight Adjust ADJ - %‘3 v

conditions described under normal operating conditions.

Note Permanent damage to the device may occur if max. values are exceeded. F% t|on should be restricted to the

2.2 Environment Absolute Rating

/A
Values (( V
ltem Symbol Unit Note
Min 7 T%*-’/ Max.
Operating
Top - m)@ 65 °C
Temperature
Storage U’
Tstg 70 °C
Temperature A@
Note (1) Temperature and relative humi 't%ge is shown in the figure below.
(a) 90 %RH Max. (Ta <40 °C).
(b)  Wet-bulb temperature s@%ﬁ% oC Max. (Ta > 39 C).
(c)  No condensation
(d) for Module only
Relative Humidity (2oRH)
e -
80
60 |
« Operating Range
0 L
20
= Storage Range
10
I | | | | | [ | |
40 20 0 20 40 60 50

Temperature (°C)
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3. ELECTRICAL CHARACTERISTICS

3.1 TFT LCD MODULE

Value
Parameter U
ni
SARICC! Min. Typ. Max. MO
Power Supply Voltage Vee 3.0 33 3.6 Vv (1)
Power Supply Ripple Voltage Vrp -- -- Q\ 100 mVp-p
Rush Current lrusH - - V1.5 A (2)
| White - 265 320 mA
Power Su Current o
pply Black lec - @\O/ 260 mA 3)
LVDS differential input voltage Vip ZOQ\ <09 N 600 mV
LVDS common input voltage Vic @o&.(@> 1.2 1.4 Vv -
Logic High Input Voltage Vin N 100 mV
Logic Low Input Voltage Vi < \IOO mV
LVDS terminating resistor f @ o 100 - ohm
Note (1) The assembly should be always operate(Mabove ranges. Ta=25+2¢9C
Note (2) Measurement Conditions: %
%’3 F e o
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+3.3V

4
- 0.9V

0.1 Ve

GND
470 s
—_ —

Note (3) The specified power supply current is under the conditions at VDD=3.3V, Ta=25 + 2 2€,DC ¢usrent and fv=60Hz, whereas a

power dissipation check pattern below is displayed.

a. White Pattern b. BlagkRattem

\\'/
\{\

Active Area Active Area
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3.2 Backlight Unit

Parameter guideline for LED driving is under stable conditions at 25°C (Room Temperature):

Value
Parameter Symbol [ Min. Typ. Max. | Unit Note
Converter Power Supply Voltage Vi 10.8 12.0 //1?& V
Q. vV "
@ Vi=12V
Converter Power Supply Current li - 04@2\ A | (Duty 100%)
: : N2 @ Vi=12V
Backlight Power Consumption PBL - (@\ 5.8 W | (Duty 100%)
Backlight on 2.5 (7387 50 | Vv
EN Control Level Klight off - ~
Ba\jv |gHF oh 00(9(@ - 0.8 V
PWM Control Level P L,\e/lvellg Y@ >3 5.0 M
ontrotteve PWM Low Level /\< Y - 015 | Vv
PWM Control Duty Ratio /? @ 1 - 100 % @200Hz
PWM Control Frequency @%\/ 190 200 20k Hz (2)
(\\1/\ = M
LED LifeTime N @ L 50,000 - - Hrs (3)
Note (1) LED current is measured by uti 'zingU frequency current meter as shown below:

Note (2)At 200 Hz PWM control fr@ duty ratio range is restricted from 1% to 100%

ata and defined as the time when it continues to operate under the conditions at

Note (3) The lifetime of LED is ES%/
Ta=25 12 C and @ 6 until the brightness becomes = 50% of its original value.
Operating LED uig% emperature environment will reduce lifetime and lead to color shift.

Input Power

PeL
Vi, li v LED
Power Supply | <o Converter Backlight
Unit

. ]
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Power sequence and control signal timing are shown in the following figure
- S
0.5ms=Tr<10ms sms <172100ms
— -i-—l
0.5V I I 1
_._I. - I
vi 0.1Vi ____I/i/ }
(+12V) ' |
: :H} =200ms =200ms
o
11
BLON
|
(EN) ~50ms €3 >10ms

LA

I
|
Pl
E PWM
0

Note : While system is turned ON or OFF, the power sequences must follow as below

descriptions Turn ON sequence: Vi(+12V) — BLON — E_PWM signal

Turn OFF sequence: E_PWM signal — BLON — Vi(+12V)
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4. INTERFACE TIMING

4.1 INPUT SIGNAL TIMING SPECIFICATIONS

Signal Item Symbol Min. Typ. Max. Unit Note
DCLK Pixel Clock 1YTc | 6040 | 711 | 747 | MHz -
Vertical Total Time Tv 810 823 829 T -
Vertical Address Time Tvo 800 | 800 | 800 Th .
DE Horizontal Total Time Ty 1362 | 1440 | 1480 \ .
Horizontal Address Time Tho 1280 | 1280 | 1280° (/8@>\) -

Y]

‘TxGLK OUTH
‘RxCK IN¢

Rx I.\'3+>

L Rx I.\':*>
+« RxIN1 *>

Y Rx I.\'O«'>

RESERVED

= ><><>< -><-o->< D >

B02¢

DE GND GND BOS BO4 B03

E DS

BO1 BOO G04

D >< >< ><w~-->< ><~m'>

/\/\/\A/

GO0 RO3 RO4 RO3 RO2 RO1 ROO¥
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4.2 Power ON/OFF Sequence

To prevent a latch-up or DC operation of LCD assembly, the power on/off sequence should be as the diagram
below. X

BL ON/OFF ) 10%
N : . :
T8 ¢
-~
@ -80%
PHM DTMM o —— 1%

(2) When th ignal is invalid, be sure to pull down the power supply of LCD VCCto 0 V

Note: (1) Please avoid foit%a of interface signal at invalid period.

(3) The B@ verter power must be turned on after the power supply for the logic and the interface signal is valid. The

"<

ter power must be turned off before the power supply for the logic and the interface signal is invalid.

Value
Parameter Min Typ Max Units

T1 0.5 - 10 ms
T2 0 - 50 ms
T3 0 - 50 ms
T4 500 - - ms
T5 200 - - ms
T6 200 - - ms

T7 5 - 300 ms
T8 10 - - ms
T9 10 - - ms
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5. INTERFACE PIN DESCRIPTION

5.1 LCM Connector PIN Assignment

Pin No. Symbol Function Polarity Note
1 VCCS Power Supply +3.3V(typical)
2 VCCS Power Supply +3.3V(typical)
3 VCCS Power Supply +3.3V(typical)
L or NC : 8bit Input Mode Note (2),Note(3)
4 Data format H : 6bit Input Mode
5 NC No Conncetion
6 NC No Conncetion
7 NC No Conncetion
8 Rxin0- LVDS Differential Data Input Negative
9 RxinO+ LVDS Differential Data Input Posit(ixe
10 VSS Ground
11 RXin1- LVDS Differential Data Input f‘l’&é@@
12 Rxin1+ LVDS Differential Data Input /}&@9 ve
13 Vss Ground PR N
14 Rxin2- LVDS Differential Data |npuf>\@ Negative
15 Rxin2+ LVDS Differential Dar@/’%‘\) Positive
16 Vss Ground L\V
17 RXCLK- LVDS D|fferentﬁj\% put Negative
18 RXCLK+ LVDS Differe @ck Input Positive
19 VsSs N
20 Rxin3- LV@D}.Sﬁ’erentlal Data Input Negative
21 Rxin3+ Differential Data Input Positive
22 VSS N (/{O>\’ Ground
23 NC@ v No Conncetion (Reserve)
24 %tiw No Conncetion (Reserve)
25 %%\9% Ground
26&\\0\‘#55 Ground
? A®)> LED_PWM PWM Control Signal od LED Converter
228 LED_EN Enable Control Signal od LED Converter
29 LED_GND LED Ground
30 LED_GND LED Ground
31 LED_GND LED Ground

www.futurelabs.asia
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32 LED_GND LED Ground

33 LED_GND LED Ground

34 NC No Conncetion (Reserve)
35 NC No Conncetion (Reserve)
36 LED_VCCS LED Power Supply
37 LED_VCCS LED Power Supply
38 LED_VCCS LED Power Supply
39 LED_VCCS LED Power Supply
40 LED_VCCS LED Power Supply

Note (1) Connector Part No.: I-PEX 20455-040E-12 or Tyco_5-2069716-3.
Note (2) “Low” stands for OV. “High” stands for 3.3V. “NC” stands for “No Conne&
s

Note (3) Interface optional pin has internal scheme as following diagram, C@@
interface voltage level requirement which including panel board loading %@\@9 .

N

ould keep the

Data format Pin

System Board ; Pa
| @@

! N

I f Driver System

Data format Pia_ )
N
Q@
\)
X
Q@

]
L

o

=

-

o

=

3
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5.2 COLOR DATA INPUT ASSIGNMENT

The brightness of each primary color (red, green and blue) is based on the 8-bit gray scale data input for the
color. The higher the binary input, the brighter the color.

The table below provides the assignment of color versus data input.

o Data Signal+!

Color Red+ Green+ Blue+ ¢
R7{ R6{ R5] R4] R3] RZ] R1] R0{ R7{ R6{ G5] G4] G3] G2[ G1] G0{ R7| R6{ B5| B4{ B3] B2 B1] BO|.

Black— | 0 0 O] 04 O O:] O O:] O O 04 O] 0 0 04 04 04 04 0 04 0 0] 0] 0O
Red< | 14 14 14 1 14 14 14 14 04 0 04 04 0 04 04 04 04 0 0{ 0 04 04 0] 0
: Greens’ | 04 0 04 0<| 0 04 04 04 1 14 14 14 14 14 14 14 04 0o 0{ 0 04 04 0] 0
BasicH Blue | 04 04 04 04 04 0< 04 0< 04 04 04 04 0 0¢ Uc\& 14 14 14 14 14 14 14 1¢
Colors|  Cyane | 0< 04 04 04 04 0d 04 0d 14 14 14 14 14 12 {%% N4 14 14 14 14 14 14 1e
- Magentas® | 1< 1¢ 14 14 1 1< 14 1< 0 04 04 0 0 0% é& 14 14 14 14 14 14 14 14
Yellows | 1 1¢| 14 1| 1¢] 14 14 14 14 1] 14 1¢ 1“&\; 14 04 04 0 04 04 04 04 04

White< | 14 14 14 14 14 14 14 14 14 14 14 14
Red(0)/ Dark| 04 0+ 0 0 0:] 0 0 0 0 0 0]
Red(1)2 | 04 04 04 04 04 04 04 14 04 0:&
N

AR 14 14 14 14 14 14 19 1] 14
04, 07701 07707 07701 0 0 001 O

| UT UT UT UT DT DT GT DT DT DT DT ra
04 04 04 04 04 04 04 04 04 04 0 O

fn IS G S B B B I (S I B IS I

Gray
Scale i

Of | Red252) | 14 14 14 14 14 14 04 14
Red |  Red(252)c | 14 14 14 14 14 14 14
e Red(252)c | 14 14 14 14 14 14714{14
| Green(0yDark| 07 07 04 0 0+ Odf 04,0
| Green()> | 04 o4 od o od oot oA
Gray|  Gizen@- | 04 04 04 04 &g 0] 0-

RS
Scale RPN

Of R ) ) 7\ : : : : : : : . . . ) ) ) ) ) ) ) ) _
Groen| Green(252) arﬁ nigﬂ 0< 04 04 04 14 14 14 14 14 14 04 14 04 04 04 04 04 04 04 0

Red(2)~ | 04 04 04 04 04 04 14 04 04 01
% 04 04 04 04 04 04 04 04 04 04 04 04 04 0

4 04 04 04 04 04 04 04 04 04 04 04 04 0f 0
0 04 0 04 04 04 04 04 04 04 0 04 04 04 0
0:| 0] 0] O 04 09 09 04 0 O{ 0 O] 0] 0] 07-
04 04 0 04 04 14 04 04 04 04 04 04 04 04-
0 04 0 04 04 14 04 04 04 04 0 04 04 04 0

Pn S IS DGy IO B G DS DG SRS IS G A S B

£

T F F F1 F
=]
B

Green(252)<| 04 % 04 04 O 0« 1<l 1<) 14 14 14 14 14 04 04 04 04 0« 04 04 09 0
4 09 04 O« O 0 14 14 14 14 19 14 14 14 Q¢ 04 09 04 0 0¢ 04 0«

Green(252)| 0470+
Mﬂ)markdgi@é 04 04 0] 04 04 0 04 0 0f 0 04 0 0 09 0 04 04 04 04 04 0] 04
Blue(1)> 8y 04 0{ 04 0 0 0 04 0 0 0f 04 04 o 04 04 04 o of 04 o o o] 14
)av 04 04 0<f 04 0<| 04 04 0 0< 04 04 04 04 04 04 04 04 04 04 04 04 14 O

Blgf 2) | 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 04 14 14 14 14 14 14 O 1<
ues (252) | 0<| 04 04 0| 0 0| 0 0<| 0 0| 04 04 0 04 04 04 1 14 14 1< 14 1< 14 O
Blue(252)* | 0 0¢| 04 0¢ 0 04 04 0 0 04 04 0¢ 0] 0 04 04 14 14 14 14 14 14 1 1¢

Note (1)0: Low Level Voltage, 1: High Level Voltage
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6. BLOCK DIAGRAM
The following diagram shows the functional block of the TFT module: \
)

B N
@fr LCD
Contrler :ku%@ 280*(3)*x 800
a) LVDS § Pixels
% nat Receiver F — ©>
:3; Transmitter Ve @ — Drive IC
\
@: 9 ﬁ LED B/L
O
NG ]
<&
g Q&%@rwer
|«
o
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7. OPTICAL CHARACTERISTIC

The optical characteristics are measured under stable conditions at room temperature.

ltem Symbol Condition Min. | Typ. Max. | Unit Note
Contrast Ratio CR 600 | 800 - (2)(5)
TR - 14 17 ms
Response Time (3)
TF - 11 | a4 | ms
Center Luminance of White L 400 500 cd/m2 4)(5
C e)(:Oo, eY =Oo O\@ / ( )( )
White Variation SW Viewing angle at | 70 S/\<\A - (5)(6)
o Rx normal direction @:\\(%:@ -
Ry & :
o Q;\Q 0316 ]
Green \ 0.591
Typ. | 0.154 | Typ.
Chromaticity Bx @ P & ) (1)
Blue By 0,05 [0123 | +0.05 | _ (5)
0.313
ite
Wy /N 0.329 :
,.)
W 80 | 85 i
Horizontal
@ o | & | -
Viewing
Angle \Q§\ By+ CR210 80 85 - | Deg. (1)(5)
Vertl% -
By- 80 85 -

The following

<2 lux, and at ro

M)euflcatlons shall be measured in a darkroom or equivalent state (ambient luminance

temperature).

The room temperature is 25°C£2°C
Note 1:  Definition of Viewing Angle

Viewing angle is the angle at which the contrast ratio is greater than 10. The viewing angles are

determined for the horizontal or the vertical clock direction with respect to the optical axis which

is normal to the LCD surface
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Normal«

0 = Bu= 02

12 o'clock direction

@©

T Bype= 9020
@%\E}

- +

6 o'clocks

Q&_ =gp2«

Note 2: Definition of Contrast Ratio (CR) @
Measure the viewing angle of ©=0 and at tf<{ cer@f the LCD surface. Luminance with all pixels
in white state divide by Luminance with all pi Black state

Note 3 Definition of Response Time:

The response time is set initially ing the “Rising Time (Tr)” and the “Falling Time (Tf)”
respectively. The response t% al is between 10% and 90% of amplitudes, please refer the

figure to the followings: @

t Gray Level(%'i(&\ Gray Level 255
100% |~ TP ;
90% : E
Optical
Response
: : Gray Level 0
0% R
Tr Tr

Note 4: Definition of Brightness (Lc)
Measure the center area of the panel and the viewing angle of the Ox=0y =0°

Note 5: The method of optical measurement:
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LCD Module«

LCD Panel«

Photometer« \

——— o
- B EEErTrrrr— =
— B é\&
Center of the Screens :
;- Room+
500 mm- -
(Si\ ient Luminance < 2 lux)+

Note 6: Definition of White Variation (6W): @
Measure the luminance of gray le @t points

|
SW = Maximum [L (1), L(2), L (3)@ L (9)] / Minimum [L (1), L (2), L (3)... L (4), L (5)]

%ﬂ'zo ntal Line
=0 g
i “@ Di2 i

Q------@ ______________ ®_ ............ ©_- @ : Test Point

=109

Active Area
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8. DIMENSION AND DRAWING

Front VIEW Back VIEW
230.7 (LCD 0D,
« 218.9620.3 (LCD VA 5.87£0.3 .
g 216.96 (LCO AA) 6,5:0,5 = (115.35)
= (108.48) 36403 2 64,6541 B
o™

N
e o - .a> |©
@ (f@ RS @

c
% I =i
% b n Ein ./I/Hr L

(67.8)
(76.65)

52.55 (LCD 0.0
137.640.3 (LCD V.A)
135.6 (LGD AA)
115+0.3

=
@

119.92+1

N1 Comnectr Type: /

IWRER 04 tmMEER 12 or
Tyoo S205E7163 J

) CN1 Pin Define
@ FIN SYMBOL | PIN SYMBOL [ PIN SYMBOL | PIN SYMBOL
1 VCCS 1§ Rxinl- 21 Rxin3+ 3] LED_GND
2 VCCS 12 Rxinl 22 VS5 32 LED GND[
3 VCCS 13 VSS 23 NC 33 LED_GND
w 4 Data format] 14| Rxinl- 24| NC 34| NC
5 NC 15 Rxin2+ 25 WSS 35 NC
b NC 16 WSS 26 VSS 36 LED VCCS
& gl NC 17 RxCLE- 27 LED PWM| 37 LED VCCS
8 Rxin(- 18 RxCLE+ 28 LED_EN 38 LED_VCCY
NOTES: % 9 | Rxin0i 19| VSS 29 | LED_GND| 39 | LED_VCCS
10 VSS 20 Rxin3- 30 LED_GND| 40 LED VCCH
1.General tolerance are £0.5mm Srme Aprond TFant Tamber TREVT] FLO-101EML2000SAT ] 807 [OET
2.ROHS complled = . | -
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9. RELIABILITY TEST CRITERIA

Test Item Test Condition Note
High Temperature Storage Test 70°C, 240 hours
Low Temperature Storage Test -259C, 240 hours 8;
- o] N .
Thermal Shock Storage Test 202C, 0.5houré—>70C, 0.5hour; 100cycles, .

' ' 1hour/cycle (4)
High Tempe?etgtre Operatllon 65°C, 240 hours (5)
Low Temper%t;tre Operation -20°C, 240 hours \

NN (1)

High Temperature & High O\@ (2)

Humidity 602C, 90%RH, 240hou (4)

Operation Test
(6)
150pF, 330 f%/ I (1)
pr, ) cle
ESD Test (Operation) Condition 1: @W +8 KV
Condition 2 : pan ntact +15KV

Shock (Non-Operating) 50G, 11ms, half sinewave, 1 time for+ X, Y, + Z (3)(4)
Vibration (Non-Operating) 1.5G, 10 ~ 300 Hz,Z0min/cycle, 3 cycleseach X, Y, Z | (3)(4)

Note (1) There should be no condensation on the su@%f\%anel during test.

Note (2) Temperature of panel display surface aféa s d be 85 2C Max.
Note (3) At testing Vibration and Shock, the fixttte-iYholding the module has to be hard and rigid enough

so that the module would not beltwisted or bent by the fixture.
Note (4) In the standard conditions, t@o function failure issue occurred. All the cosmetic

specification is judged beforereliability test.
Note (5) Before cosmetic and@ iof test, the product must have enough recovery time, at least 2 hours

at room temper@
Note (6) Before cosmeti function test, the product must have enough recovery time, at least 24

hours at% perature.

Q@
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10. PRECAUTION AND PRODUCT HANDLING

- Do not apply the external force such as bending or twisting to the LCD panel and
backlight during assembly.

- Do not insert and plug out the input connector while the LCD panel is operating.

- Do not take apart the panel or frame from LCD module assembly or insert anything into
the backlight unit.

- Do not keep the same pattern in a long period of time, it may cause image sticking on
LCD panel. Can use shuffle content periodically if fixed pattern iayed on the
screen. o\

- Do not touch the display area with bare hands, this will stai display area.

- Pay attention to handle lead wire of backlight, that is @3 in connect with LED
driver. @

- Do not change variable resistance settings in , it may cause not satisfy of LCD
characteristics specification.

- The surface of LCD panel’s polarizer is ver <s\C&gxm easily scratched, please use a very
soft dry cloth without chemicals for a@

- To avoid the static electricity to damage the CMOS LS|, the operator should be
grounded when in contact with CD panel, and also to all electrical equipment.

- Need to follow the correct p guency when LCD panel is connecting and
operating, this can avoid to CMOS LSI during latch-up.

- Need to store the LCD door without the exposure of sunlight where the

temperature is ZSK and the humidity is below 60% RH.

Q®
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