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1. GENERAL DESCRIPTION

1.1 Description

9 inch 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 800 x 480 screen and 16.7 M colors.

1.2 Product Summary

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

No. ltem Specification Unit
1 Display Size 9 Inch
2 Pixel Number 800 (H) x 3(RGB)x 480 (V) Pixels
3 Outline Dimension 218.0(W) x 135.0(H)'x 11.15 (D) mm
4 Active Area 196.8(W) x 118.08(H) mm
5 Pixel Pitch 0.246(H) x 0:246(V) mm
6 Display Colors 16.7M colors,

7 Pixel Arrangement RGB Verticél stripe --
8 Display Mode Transmissive Color TFT, Normally Black --
9 Electrical Interface 1/LVDS; 20 pins --

10 Brightness 1000 (Typ.) cd/m2
11 Contrast Ratio 1000 (Typ.) --
12 Power Consumption élléw ]:g: lE_SCaSinght W

www.futurelabs.asia

Page 4


http://www.futurelabs.asia/

\

UTURELABSS

1

2. ABSOLUTE MAXIMUM RATING

2.1 Electrical Absolute Rating

Values
ltem Symbol Unit Note
Min Typ Max
Power supply voltage VDD -0.3 - 4.0 V
Input Voltage of Logic Vi -0.3 - Vpp+0.3 V Note 1
Backlight Input Voltage Viep - - 15 V
2.2 Environment Absolute Rating
Values
ltem Symbol Unit Note
Min Typ Max.
Operating Temperature Top -40 - +85 °C
Note 2
Storage Temperature Tstg -40 - +90 °C

Note 1: The rating is defined for the signal voltages of the interface such as DIM, SD, AMODE, CLK and pixel data

pairs.

Note 2: The maximum rating is defined as-above based on the chamber temperature, which might be different

from ambient temperature after assembling the panel into the application. Moreover, some temperature-
related phenomenon as below needed to be noticed:

- Background color, contrast-and response time would be different in temperatures other than 25 °C.
- Operating under high temperature will shorten LED lifetime.

www.futurelabs.asia
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3. ELECTRICAL CHARACTERISTICS

3.1 LCD Electrical Specification

Item Symbol Condition Min. Type Max. Unit. Note
Power supply voltage Vbp - 3.0 33 3.6 V -
“H” level - - +100
Input Voltage of Logic Vi mv Note 1
“I” level -100 - -
CM
“H” level 0.7Vop - Vb v L OlS
Signal Input Voltage Vi : eve
“I” level 0 - 0.3Vop
Power Supply Current b)) Vpp-Vss =3.3V 330 370 430 mA Note 2,3
Frame Frequency Jrrame 60 | 75 Hz
DCLK Frequency Jfex - - 33.3 35 MHz

Note 1: VCM 1.2V is common mode voltage of LVDS transmitter and receiver .The input terminal of LVDS
receiver is terminated with 100Q.

IN+

- LVDs
1000 .
IN- Receiver

Note 2: An all white check pattern is-used'when measuring IDD. Srrame is set to 60 Hz.
Note 3: 1.0A fuse is applied in the module for IDD. For display activation and protection purpose, power supply
is recommended larger than 2.5A to start the display and break fuse once any short circuit occurred.
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3.2 Backlight Unit

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

ltem Symbol Condition Min. Typ. Max. Unit Note
LED Input Voltage Vieo - 11.5 12.0 12.5 Vv
LED Forward Current 0V; 0% duty 360 400 440 Note 1
(Dim control) Iieo mA
3.3VDC; 100% Duty 42 45 47
LED Life Time LTieo ILED = 400mA - 70K - Hrs Note 2

Note 1: As Fig below shown, LED current is constant, 400mA, controlled by the LED driver when applying 12V.
Note 2: The estimated lifetime is specified as the time to reduce 50% brightness by ap'plying 400mA at 25 °C.

DIM (CN1:Pin 3) e » _ 400mA
Fn N - o
D L le Ll +
LED |
1) DC voltage 0 V to 3.3 VDC Driver _J:_ ¥ _J:_
2) PWM duty 0% to 100% | 12V
—]- ' —J—
‘ Lok L2k
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4. Timing Chart

4.1 LVDS Receiver Timing (interface of TFT Module)

{RP2

- tRP3 -

- tRP4 -

tRP5
RP6
tRPD
RP1|
K W N

RinX X Rus X Rx5 X R4 XRxs X R A\ Rxt A\ Rx0 A Y, N A\ Vdifi=0v

e ([ -

CLK+ \ Vdiff=0v \ ]V Vdiff=0v

RiNX=(RinX+}-RinX-)  (X=0,12)

— ]

Parameter Symbol ~ Min. Typ. Max. Unit
DCLK Frequency 1/tc 25.0 28.0 (1) 33.3(2) 35.0 MHz
0 data position treo. | 1/7tck-0.65 1/7*tcwk 1/7tck+0.65
1** data position. trp1 -0.65 0 -0.65
2"d data position trp2 6/7tck-0.65 6/7*tcik 6/7tcc+0.65
(lez)i’ni(’ 2) 3™ data position tre3 5/7tck-0.65 5/7*tcik 5/7tck+0.65 ns
4™ data position trpa 4/7tck-0.65 4/T*tcik 4/7tck+0.65
5™ data position tres 3/7tck-0.65 3/7 %t 3/7tck+0.65
6" data position tres 2/7tck-0.65 2/7*tck 2/7tck+0.65

NO'[e 1 fFramezsoHZ
NOte 2: fFrame=60HZ
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4.2 Timing Converter Timing (Input Timing for Transmitter)

Ty

DTMG

DTMG

DCLK - ’ K

1o |
DATA < , /
SIGNALS ,

The timings except mentioned above are referred to thespecifications of your transmitter.

!

Parameter Symbol Min. Type Max. Unit.

Period Tv. 483 525 640 Th

Vertical Section Width Active Tvp 480 T
Frequency Fv 42 60 75 Hz

Period Th 845 1056 1500 Tc

Horizontal Section

Width Active Thp 800 Tc

Cycle time Tc 28.6 30.0 40.0 ns

DCLK
Duty D 0.45 0.5 0.55 -
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4.3 LVDS Data Format
4.3.1 8Bit Mode ( AMODE = LOW )

CNT
(interface)
2) 1)
Control THCE3LVDMB3R TCON30.3F
RO-R5,G0 7 TAO-6 INO+ - RAQ-6
G1-G5,80,B1 H— L 1B06 4 5 R s RBO-6
[B2B5.NANADE | TE00 5 Eg ||:;1=_ i o LCD Panel
-3 - )
R6,R7.G6,G7.86, H~—11=06 il P2 Nz 1> RDO-6 controller
+
B7.NA LS N3 >
CLK IN+
CK CLK IN PLL > CLKIN- PLL | -CKOUT
4.3.2 8Bit / 6Bit Mode( AMODE = HIGH )
(1) 8Bit Mode
CN1
(interface)
2) 1)
Controll THCB3LVDMB3R TCON30.3F
[ ReR7.G2 | L[TADE IND+ Q RAQ-6
—i P IND- sy
[ G3-G7B2B3 | [T1B06 8 - N1 i RB0-6
[ B4BTNADE | 1TC06 Lr 38 3 I':;' ] —— LCD Panel
g x ~ '
ROR1,G0,G1,B0, H~—L1C06 s~ 12 INZ- e RDO-S controller
+
B1,NA s Iio >
CLK IN+ -
CK CLK IN PLL : CLKIN- pLL | CKOUT
(2) 6Bit Mode
CN1
{interface)
2) 1)
Controll THCB3LVDME3R TCON30.3F
R0-R5,GD L TADG IND+ - RAQ-6
G1~G5,B0,B1 | s/ TB0-6 : 3 ING- a” RBO-6
.BU, £, [ IN1+ -~
[B2-85.NA.DE |p—LTEBE1E 39 ||:;:_ — LCD Panel
] Ll N . N
|I 7 TC0-6 S - INZ- 4 RDO-6 controller
N3+ :
—{" INT- i
CLK IN+ -
[oRkH— GNP S [P} ckour

Note 1: 100Q impedance of LVDS cable is recommended for best optical performance.
Note 2: Transmitter Made by Thine : THC63LVDMS83R or equivalent.
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4.3.3 Data Mapping
(1) 8Bit Mode (Amode=Low)

1 cycle

CLK IN——/

CLK IN+

A

Y

IND+

IND- :>< X RO

IN1+
A G2 X G1
IN1-

IN2+
B3 X B2
IN2-

IN3+
RT X R6

IN3-

(2) 8Bit Mode (Amode=High)

A

Y

CLKIN-—/

CLK IN+

e KX
IND- R3 R2

. X
G4 K &3
IN1- X

IN2+ —\
A B5 X B4
IN2- >< ‘

(2) 6Bit Mode (Amode=Hi m -
QY -
2 o/

S CLKIN+

GDXRSXFMX R3><R2>< R {_Ro

IND+ ‘X ><
ND- R1 RO

IN1+
G2 X G1
IN1-

B1 >< BDXGSX G4><(33>< G2>< G1

IN2+
X B3 B2
IN2- X

DEXNAXNAX BﬁXEMXEBXE!Q

na X na X na X e X na e ) e

IN3+
X na X na
IN3-

DE: Display Enable NA: Not Available
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Transmitter 8Bit Mode 8Bit Mode 6Bit Mode
_ _ AMODE
Pin No. Pin name
LOW HIGH

51 TAO RO(LSB) R2 RO(LSB)
52 TA1 R1 R3 R1
54 TA2 R2 R4 R2
55 TA3 R3 R5 R3
56 TA4 R4 R6 R4

TA5 R5 R7(MSB) R5(MSB)

4 TA6 GO(LSB) G2 GO(LSB)
TBO G1 G3 G1
7 TB1 G2 G4 G2
11 TB2 G3 G5 G3
12 TB3 G4 ‘G6 G4

14 TB4 G5 G7(MSB) G5(MSB)

15 TB5 BO(LSB) B2 BO(LSB)
19 TB6 B1 B3 B1
20 TCO B2 B4 B2
22 TC1 B3 - B5 B3
23 TC2 B4 B6 B4

24 TC3 B5 B7(MSB) B5(MSB)
27 TC4 (NA) (NA) (NA)
28 TC5 (NA) (NA) (NA)
30 TC6 DE DE DE
50 TDO R6 RO(LSB) (NA)
2 TD1 R7(MSB) R1 (NA)
8 - TD2 G6 GO(LSB) (NA)
10 TD3 G7(MSB) G1 (NA)
16 TD4 B6 BO(LSB) (NA)
18 TD5 B7(MSB) B1 (NA)
25 TD6 (NA) (NA) (NA)

www.futurelabs.asia
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4.4 Power On/Off Sequence

Power Supply, Input Signal and Backlight Voltage should comply with the following sequence.

/ N
FPower supply — 30V N 3oV
[Voo]
0.3V — 0.3V 03V
hn_ ]
ov —
Interface signal
WO N T
2 15| 16 7 -
Lot 4
) Back-light
Back-Light ]
ON period
[Ved]
POWER ON - FOWER OFF
0< t1=15ms . 5ms= t4
D< t2 =45ms C— 0= t5 =45ms
100ms =13 0= t6 =20ms
' 500ms =17

Note 1: In order to prevent electronic parts from destruction caused by latch-up, please input signal after power
supply voltage on. in addrition, please turn off signals before power supply voltage off.

Note 2: In order to prevent from function error due to residual charge, please reenter power supply voltage
after time stipulated with t7.

Note 3: Please turn on backlright after signals fix and turn off before signals down, otherwise noise appears in
the display.“The noise cause no problem with display performance in case of timing sequence comply

with the spec.

|
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5. INTERFACE PIN DESCRIPTION

5.1 LCM Connector PIN Assighnment

The electronics interface connector is JAE FI-SEB20P-HF13E or equivalent.

Pin No. | Signal Signal Pin No. Signal Signal
1 Vop 11 IN2-
Power Supply (typ.+3.3V) Pixel Data
2 Vop 12 IN2+
3 DIM Backlight diming (Note 3) 13 Vss ) GND
4 Vss GND 14 CLK IN- /\\
. Pixel Clock
5 INO- 15 CLKIN+ |7
Pixel Data ——
6 INO+ 16 Vss || GND
7 Vss GND 17 | IN3-
S Pixel Data
8 IN1- 18 \\N3+
Pixel Data — ‘
9 IN1+ 19 | SD Scan Direction Control (Note 1)
10 Vss GND 20 | AMODE L:8bit(default),H:8bit/6bit

Note 1: Scan direction is available to be switfc:ﬁed as below.

./

.
Y

SD: Low or Open (Default)

MRt sssssssssnnnannnnn)

SD: High

Note 2: In n- and n+ (n=0,1,2,3), CLK IN- and CLK IN+ should be wired by twist-pairs or side by side FPC

patterns, respectively.
Note 3: Normal brightness: OV or 0% PWM duty; Brightness control: OV to 3.3V DC or 0% to 100% PWM

duty.

www.futurelabs.asia
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5.2 Backlight Interface PIN Assignment

The electronics interface connector is JSTESMO8B-SRSS-TB or equivalent.

Pin No. Signal Function
1~3 Vieo+ Power Supply for LED (12V)
4~5 NC No Connection
6~8 Vieo- GND

www.futurelabs.asia Page 15
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6. BLOCK DIAGRAM

The following diagram shows the functional block of the TFT module:

TFT-LCD
Timing o| RES: 800*(3)*x 480
Controller z
i Pixels
LVDS O -
o
g > Receiver >
= RSDS
g Transmitter I “Drive IC
I -
_1 < ﬂ LED B/L
DCDC > Gamma > >
converter correction ) T
|
')
Q —- LED Driver
=
=
m
0
Q
=

|
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7. OPTICAL CHARACTERISTIC

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

Item Symbol Condition Min. Typ. Max. | Unit Note
Contrast Ratio CR Ox=0° 700 | 1000 - - (2)(5)
TR
Response Time 25°C - 40 - ms (3)
TF
Center Luminance of White LC 800 1000 - cd/m2| (4)(5)
Brightness uniformity 75 - P % (5)(6)
NTSC Ratio - - 72 - % -
Rx 1 0.64 -
Red (
R 0.35 -
/ Bx=0°, By =0° |
Gx Viewing angle at 0.32 -
Green normal direction
Gy T 0.62 -
. : yp. Typ. (1)
Chromaticity )
Blue )
By - 0.06 -
Wx 0.30 -
White :
Wy ' 0.32 -
SOyt - 85 -
Horizontal 5
Viewi By - 85 -
IeWing CR=10 Deg. |  (1)(5)
Angle eY+ _ 85 _
Vertical
: Oy- - 85 -

The following optical specifications shall be measured in a darkroom or equivalent state (ambient luminance <2
lux, and at room 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

www.futurelabs.asia Page 17
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MNormal+
Gx = By =02¢
8- = 900 X-o) 12 o'clock direction
By+ =802

6 o'clocke ¢ ¢
& %= 9020
- = 9020 \
Note 2: Definition of Contrast Ratio (CR) o, UANS

Note 3:

Note 4:

Note 5:

Measure the viewing angle of ©= 0 and at the center of the LCD sur%g\tummance with all pixels in
white state divide by Luminance with all pixels in Black state : \\

Definition of Response Time: /

The response time is set initially by defining the ! Rlsmg\ (TR)” and the “Falling Time (TF)”
respectively. Please refer the figure to the foIIowymgx\/

N\
A N
Gray Level 255 ) Gray Level 255
100% | L | =
90%
Optical
Response
Gray Level 0
\ \\ S S Te Tp °
C ' 66.67 f 66.67

D

Definition of Brightness (L)

Measure the center area of the panel and the viewing angle of the Ox=0y =0°

The method of optical measurement:

www.futurelabs.asia
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LCD Module«
LCD Panel«
Photometer«
— [
-- e GEERe TR me e T
Center of the Screen« :
Light Shield Room+
500 mme« “
{Ambient Luminance < Z\u\ud\
o) \%\ g
. . .. )/ \\
Note 6: Definition of White Variation (6W): \\

Measure the luminance of gray level 255 at 5 points /\\ -
SW = Maximum [L (1), L (2), L (3), L (4)~ L (9 )]/I\/Ilmmbkf -

| Horizontal Llnéf\
i DHMD . |j,|‘2 \ :

DJ‘ID

_]r\;\mo- i ®ﬁ® ............ @ i
O N\ <7 | .
E W w2 "“".\i\-’g:""""@_ ____________ ®_- @ - Test Point
£ | IA ' ¥=1109
. i e é
wm/ M SO -

Active Area

|
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8. Reliability Test

: T "
Test ltem Operating Mode emper.at'ure/ Condition
Humidity
High Temperature Operating 85°C 500 hrs
Low Temperature Operating -40°C 500 hrs
High Temperature Storage 90°C 500 hrs
Low Temperature Storage -40°C 500 hrs
. o m oro (1) 0.5 hr¢>0.5 hr
Thermal Shock Non- Operating 35°C~ 85°C (2) 500 hr's.
With
High Temperature & Humidity Operating 40°C & 85%RH g; 50'5 horl;t Condensation
(1) 5
: : . Room (2) 10”200Hz
V Non-
ibration on- Operating Temperature (3) X, Y and Z directions
(4) 1 hr for each direction

|
www.futurelabs.asia Page 20



http://www.futurelabs.asia/

e

y 4
FUTURESLABS
Front VIEW Back VIEW
218405 (LCD 0.5
B4520.3 200=0.5 (LCD VA
= {196.8) (LCD A.A) (212.5)
= (106,45) ) {144)
"" |
® 5 1 | | E | |
1% 2 AEFIEEB0RHFT: i
g ; g | | | r:rl/:qulv!leiL | =
8 3 g —7p |
| a4 w o — - - - - - - - i 1~ e W n - — — u
i EEE E] \LT;_I_—TB %
H 3 = I 1 | | H T |
E CNZ Cannactor fgs | i (s} *
X |:J5'j|5r.|353-5H55-_B__.-
s | | | @ (o Eamhalent, ® | @ }
CN2 pln deflne CN1 pln deflne
pIn symbol pIn symbol PIN NO., SYMBOL
1 VDD 11 IN2- 1 VLED+ {12VDC)
2 VDD 12 |N2+ 2 VLED+ (12VDC)
3 Din 13 VSS VLED+ (12VDC}
4 VS5 14 CLKIN- 3
5 IND- 15 CLKIN® 4 NC
6 INO+ 76 VS5 5 NC
7 VSS 17 TNG- 6 VLED-
8 IN1- 18 IN3+ 7 VLED-
[F] N1+ 19 SD 8 VLED-
10 VSS 20 AMODE
NOTE: Customer Approval Part Number #Rev | FLC-090DMLH000SA1 | #0031
1. General Tolerance Is £0.5 — =
) [ | i T | | = ===
T e I 1 |
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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 is displayed on the
screen. ,

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

- Pay attention to handle lead wire of backlight, that is not tugged in connect with LED
driver. '

- Do not change variable resistance settings in LCD panel;rit may cause not satisfy of LCD
characteristics specification. '

- The surface of LCD panel’s polarizer is very soft and easily scratched, please use a very
soft dry cloth without chemicals for cleaning.

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

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

- Need to store the LCD panel indoor without the exposure of sunlight where the
temperature is 25°C + 5°C and the humidity is below 60% RH.

e —
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