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1.0 General Description

NO. Item Specification Remark
1 LCD size 9.0 inch(Diagonal)

2 Driver element a=5i TFT active matrix

3 Resolution 800 X 3(RGB) X 480

4 Display mode Normally White, Transmissive

5 Dot pitch 0.0825(W) X 0.2327(H) mm

6 Active area 198 (W) X 111.696(H) mm

7 Module size 211.1(W) X 126.5(H) X 5.5(D) mm Notel
8 Surface treatment Anti-Glare

9 Color arrangement RGB-stripe

10 Panel power consumption 0.360W (Typ.)

11 Interface Digital

12 Weight TBD (Typ. )

Note 1: Refer to Mechanical Drawing.

1.1Back-light Unit:

2. Pin Assignment

PARAMETER Sym. Min. Typ. Max. Unit Test Condition Note
LED Current IF — 180 - mA - -
LED VoltagesfTetal) VE 9 9.3 9.9 Vv - -
Luninousdnstensity 300 Cd/m?
Life Fime - 25000 - Hr. | =180mA -
Color White
o A
Y v
Y ¥
s A
— 1} + K
LED  Hi K
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2.1. TFT LCD Panel Driving Section

1. FPC Connector is used for the module electronics interface. The recommended
model is FH12A-50S-0.5SH manufactured by Hirose.

1 VLED - Power for LED backlight

2 VLED - Power for LED backlight

3 GLED - Ground for LED backlight

4 GLED - Ground for LED backlight

5 GND P Power ground o
6 Veom | Common voltage

74 DVop P Power for Digital Circuit

8 MODE | ' DE/SYNC mode select Note 1

9 DE | | Data Input Enable i ]'\::/?\
10 VS I Vertical Sync Input é }W.'

" HS I Horizontal Synu%‘

12 B7 I Blug d

13 g:WWmJV
%54 )(\\\ m Blue data
yﬁ ! ' Blue data
B3 ) “T“V I Blue data
- B2 | 1 |Blue data
18 B1 I | Blue data Note 2
19 BO | Biue data(LSB) Note 2
20 G7 I Green data(MSB)
21 G6 | Green data
22 G5 | Green data
23 G4 | Green data
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24 G3 | Green data

25 G2 | Green data

26 G1 | Green data More 2
27 =0 | Green data(LSB) Maowe 2
28 R7 | Red data(MSB)

29 RE | Red data

30 RS | Red data

a1 R4 | Red data

32 R3 | Red data

33 Rz | Red data

34 R1 FRed dats Floe2
34 Redd darail SR el 2
3 Cahdl F Firvai TR

" i DCLKk Sampla clopk -
38 Gyl F R ANt il

39 iR f reft Arightsetection dTE L5
44 I+ ‘ Up/down selection JE L5
41 = = Sate ON Voltage

o = - Gate OFF Voltage

43 F Power for Analog Circuit

44 RESET =lobpal reset pin. Maes
45 NC - No connection

46 Voou | Common Voltage

47 BITHB I Dithering function Moe T
48 GND F FPower Ground

49 NC - Mo connection

50 NC - Mo connection

Pl Tfr e, B Peseas

Foste 10 TICAGYH T ware gela st fonemally il hith
e salestDC wode, KW OD0"1", VS and 1S must pul kigh.
Whot sclect 8YMIS mods, MWODE="2", DE mus: bz grounced.

Paba 2 Wiaes inpub 18 2iks RGO daca, the sz low arg of BG ans D dela muost e
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Mote 2: When input 18 bits RGB data, the two low bits of R,G and B data must be
grounded.
Mote 3: Data shall be latched at the falling edge of DCLK.

Mote 4: Selection of scanning mode

Setting of scan control input ) o
Scanning direction
WD LR
GND DV pe Up to down, left to right
DYoo GND Down to up, right to left
GMND GND Up to down, right to left
Voo DVoo Down to up, left to ﬂght

Mote 5: Definition of scanning direction.
Refer to the figure as below:

Uip
i

J— -

Left 1
7 —— Wt~ W

[T

i

- n

Noie buGioBal reset pin. Active low to enter reset state. Suggest to connect with an RC
feset circuit for stability. Normally pull high

Mote 7: Dithering function enable control, normally pull high.
When DITHE="1" Disable internal dithering function,
When DITHB="0" Enable internal dithering function,
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3.0 Optical Characteristics

3. Operation Specifications

3.1. Absolute Maximum Rating

DVoo 0.3 5.0 Vv
AV -0.5 135 V
Power voltage Vau 13.0 19.0 Vv
Vsl -12.0 -2.0 Vv
é\)
VerrVe. : 31.0 Vﬂié }l\? =
= e ) V

Operation Temperature | | @ i Bt _{a‘%\
Storage Temperature 1v =X
TST by \ &

f tiris ‘product are not allowed to be exceeded
,be used'with any of the absolute maximum ratings
?‘q ristics of the module may not be recovered, or in an extreme
le may be perfanently destroyed.
tionssZanerDiode 20mA
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3.1.1.

Typical Operation Conditions

(GND=AV===0V, Note 1)

Symbol

Values

Typ.

Unit | Remark

3.0

36

W Mote 2

AVao

10.2

106

Fower voltage

LY

16.3

17.7

v

Va

-

-4.3

Input signal voltage Veou 4.0 472 4 4
input logic high voltage Vg 0.7 D2 D -
oted
Input logie low voltage 1 1 3 DW--
Mote 7: Be sure to apply DV-- and Ve to the LCD first, and et appha v\
Note 2: DVpp setting should match the signals output végge (igfer to-Mbte 3) of
customers system boarg
ote 3: DCLKHE VS RESET.U/D,. LR & RAAR.CO-GT BO-B7 MODE.DITHB

ltem Symbol Unit Remark
Min. Typ. Max.
I - 0.3 1 ma, Ven=17.0V
bzt - 0.3 1 mA Ve =-5.0V
Current for Driver
|D1'.'rj,3 - 55 10 mA "'n."l:.: =3.3V
AN -~ - 32 50 mA, Ao =104V
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3.2. Power Sequence

3.2.1. Power on:

i WiGH
: | | Bl
| L AVDD
| I A0 i DvVoD
i . 1 /
i = 2lme | >1ome I DATA
! i | I :’ i /
T=0} - J' =M
I |~ 5ms 1| I
i
i | 10
| |
| 4 i
I
|
I — i — S — - — — — e .&.’;."—’h-
DVDD—-VGEL—=VGH—Deta=8IL
3.2.2. Power off:
[
1
L cmh — s e — - ——
L]
Hik» 2l L
Ly i) v LR WA LG L
" OYVE0 e .I.\' . - .|~
| . :l A |
[ ) Il..l =g |
reole GN A : X :
| =
Do Ems|
! =10me |
|
WiEt
|
:I— ———————————————————————————— =T

B/L—=Data—=VGH—-VGL—-DVDD
Mote: Data include RO~RY, BO~B7, GO~GY, UD, LR, DCLK, H58 VS.DE.
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3.3. Timing Characteristics

3.3.1.

AL Electrical Characteristics

Item

Symbol

Values

Min.

“Unit

Remark

HS setup time T i ] - - na
HE hold time Ternd & - - N
WS setup time Toat i) - rns
V8 hold time T B ns
Data setup time dau &) ne
Data hole time Tdnd 8 yE:
DE setup time Tesu &) - ne
DE hole time a 3 - e
DVas Powe gdBIew rate A 20 vk FIJi_ 0 to 80%
RESEF pitee” i T ms
BEL WS e¢e = Lo 20 s
DCCRDise duty T 40 50 B0 O
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3.3.2. Data Input Format

X FLas HLSR G}

CoC
sann
i .I' - .al-
aaae

T

/
Figure 3. 1 Horizental input timing dl\‘%:#i)\‘a

iy gmﬁwﬁ%uw P71

“ﬁ¥Nﬁ$ 1nnnLr1‘* L

Figure 3. ? Vertical input timing diagram.
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3.3.3. Timing

Values
Item Symbol Unit| Remark
Min. | Typ. | Max.
Horizontal Display Area thd - 800 = |DCLK
DCLK Frequency ficlk 264 333 | 468 | MHz
Cne Horizontal Line th 862 1056 | 1200 |DCLK
HS pulse width th prow 1 - 40 |DCLK
HS Blanking thb 48 48 48 |DCLK
HS Front Parch thip 16 210 354 [DCLK
values 1 } \'a)
ftern Symbol B ﬁ%@.ﬂéﬁarh
iin. lg,r&% @‘
artical Display Area twie - 4540 TH
/S period timg % 510 525 650 | TH
VE pLISE Wit B 20 H
EBIN N o twb 23 23 23 H
Vet PeTch tvfp 7 22 147 | TH
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4. Optical Specifications

Mote: Base on INMOLUX LCM.

Values
tern Symbol Condition Unit Remark
Min. | Typ. | Max.

B O=180°(9 o'clock) & 7o -

. Bz ©=0°(3 o'clock) &0 70 -
Viewing angle

(CRz 10 degree | Note 1
' Br ©=00°(12 o'clock) | 40 &0 i

Ba ©=270%(6 o'clock) &0 70

Ton 0 20 msec |Note 3
Fesponse time

Tors 5 30 mec/ (B
Contrast ratio CR 400 500 . - MNote 4

Morma

LS i'=:-:‘=:: _—2* bt (58 -

Ol h t‘. ¥ o Ll .h-\.ﬂ:ﬂ .
Color ehromaticity Note 5

Q.28 033 038 Note B

Trans e afe N . 62 ; o

Tl on clibigrm &
ees s 3\, | =220mA (Backlight current), the ambient temperatura is 257C.
e tes

t systems refer to Note 2

=1
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Note 1. Definition of viewing angie range

Nermal line
G==0"

Q=080°
12 o'clock direction

D=180%

{ S o=27E" /\

-~

z 8 o'clock direction %%11)
Fig. 4-1 Definttion of viewing an gle é

Note Z: Definition of optical measurement systam.

The optical characteristics sh cud r}e 00, Wher 30 minutes
cperation, the optical properties a'e cem‘w poi ‘of the LCD screen.
(Response LS n*easued TOPCON EM-7, other tems are
measu L'1~5~..'-".~"F a«qabt! “CCITn )

:‘7‘,‘@)&\\\
l R W v l
Photo detector N Normal line
=T g==p
$=60°
12 o'clock direction
500mm //
. 7"
/ /
=180 / A

|// ’J,m.vm..// =

yd

Z_// LCD Pa

O=270°
6 o'clock direction

Fig. 4-2 Optical measurement system setup
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MNote 3: Definition of Response time
The response time is defined as the LCD optical switching time interval between

“White” state and "Black” state. Rise time (T o) is the time between photo detector output
intensity changed from 90% to 10%. And fall time (T a:¢) is the time between photo
detector output intensity ehanged from 10% to 80%.

te (TFT OFF) Black (TFT ON) White (TFT GFF‘J)

P
L

Fhoto detector output
(Relative value)

Tow

Fig. 4-3 Definition of response time

Mote 4: Definition of contrast ratio
. Luminapeendgaspted when LCDor the "White" s

Contrastratio(CR) =

13
L
A mEYiEE Measuredwhen LCD on the "Black” stat

Mote 5 SRl efomg\a\ramaticty (EIE1931)
@il cooTomiste s measured-at center point of LCD.

hote'®. A apgfterming!s LCD panel must be ground while measuring the center area of
e pene|
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Note 7: Definition of Luminance Uniformity

-

Active area is divided into 9 measuring areas (RefertoFig. 4-4 ).Every

measuring point is placed at the center of each measuring area.

Luminance Uniformity (Yu) = gﬁ

L-—--—-Active area length W-—- Active area width

L
g‘ :UE L/3 L/3
T T ']
; » s
S
S O (@

L,
<
'

K0, ¥4 Definition of measuring points

Baed he meéasured maximum luminance of all measurement position.
Baineti®measured minimum luminance of all measurement position.

-
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5.0 Reliability test items

NO Item Conditions Remark
1 High Temperature Storage Ta=+80°C, 240hrs

2 Low Temperature Storage Ta=-30°C, 240hrs

3 High Temperature Operation Ta=+70°C, 240hrs

4 Low Temperature Operation Ta=—20°C, 240hrs

High Temperature and High .
5 o ) Ta=+60°C, 90%RH, 240hrs
Humidity (operation)
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6. General Precautions

6.1. Safety

Liguid crystalis poisonous. Do not put it in your mouth. If liquid crystal touches your
skin or clothes, wash it offimmediately by using soap and water.

6.2. Handling

1. The LCD panel is plate glass. Do not subject the panelto mechanical shock or to
excessive force on its surface.

2. The polarizer attached to the display Is easily damaged. Please handie it carafully
to avoid scratch or other damages.

3. To avoid contamination on the display surface, do nottouch the module surface
with bare hands.

4. Keep a space so thatthe LCD panels do not touch other components.

5. Put cover board such as acrylic board on the surface of LCD panel to protect panel
from damages.

6. Transparent electrodes may be disconnected if you use the LCD pansl ur{’/\
environmental eanditions where the condensation of dew oceurs.

7. Do not eave module in direct sunlight to avoid m alt’unctmn%

6.3. Static Electricity ﬁ%
1. Be sure jo ground module ﬁ(y n r&i oroperating module.
2. Dgat apply v Jitageiv' the-absolute faximum rating value.

q‘%e the moditie in a dark room where must keep at 2521077 and 65%RH or less.
2 not Store the module in surroundings containing organic solvent or.corrosive

3. Store the module in an anti-electrostatic containeror bag.
6.5. Cleaning

1. Do notwipe the polarizer with dry cloth. It might cause scrateh.
2. Only use a soft sloth with IPAto wipe the polarizer, other chemicals might
permanent damage to the polarizer.
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8.0 Packing form

OERELB 2P(SN () S0
»w
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