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1. SPECIFICATIONS

1.1 Features

Item Standard Value
Display Type TFT,Transmissive
Number of dots 480RGB*272
Recommended Viewing Direction 12 O’CLOCK
Backlight White LED
Mode Normal White
Interface RGB 24 bits
Driver IC ST7282

1.2 Mechanical Specifications

Item Standard Value Unit
Outline Dimension 105.5(L) * 67.2(W) * 3.0(H) mm
Active Area 95.04 (L) * 53.86(W) mm

Note : For detailed information please refer to LCM drawing

1.3 Absolute Maximum Ratings

ltem Symbol Condition Min. Max. Unit
Power Supply Voltage Vbp - -0.5 4.6 \%
Input Voltage VN - Vss -0.3 Vpp+0.3 V
Operating Temperature Top - -20 70 °C
Storage Temperature Tst - -30 80 °C
Storage Humidity Hp Ta<60°C 10 90 %RH
3
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1.4 DC Electrical Characteristics

Vpp=3.3V +10%, Vss =0V, Ta=25°C

Item Symbol Condition Min. Typ. Max. Unit
Logic Supply Voltage Vbb - 3.0 3.3 3.6 V
Input Current IDD - 25 33 mA
“H” Input Voltage ViH - 0.7 Vbbp - VDD Vv
“L” Input Voltage \"n - Vss - 0.3 VbD \Y
“H” Output Voltage Von - \/DD-0.4 - - \Y
“L” Output Voltage VoL - - - GND+0.4| V

1.5 Optical Characteristics

Ta = 25KC
Item Symbol Condition Min. Typ. Max. Unit
"
Operating VDD Ta=25C 3.0 33 36 Y,
voltage
LCM White(VDD=3.
c Lv e(VDD=3.3 | 100 550 ~ | cdm2
Luminance ,IBL=40mA)
X=0.255| X=0.3 | X=0.335
LCM Clour ]
. AP White
coordinate
Y=0.278 | Y=0.313 | Y=0.348
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Item Symbol Conditions Min. Typ. Max. Reference
TOP Oy+ - 70K -
B - - -
_ OTTOM | Oy CR>10 o Notes 1
View Angle LEFT Ox+ — - 70X -
RIGHT Ox- - 70K -
WHITE X 0.255 0.3 0.335
Y 0.278 0.313 0.348
X 0.564 0.599 0.634
RED Y TA=25° 0.329 0.364 0.399
CIE *1 X Ox, OY=0° 0.295 0.346 0.365
GREEN Y 0.513 0.548 0.583
X 0.106 0.141 0.176
BLUE Y 0.035 0.07 0.105
Contrast Ratio CR 6 =0X 300 500 - Note 3
Response Time(rise+fall) Tg -- 25ms 30ms Notes 2
5

Leader Time Srl - via IV Novembre, 8 - 36042 Breganze (VI) - TEL.+39 0445 300722 - FAX +39 0445 300530
E-mail: g.roman@Ileadertime.it - P.IVA 02540780240 — R.I. Vicenza n. 172212/96 — cap. €. 25.823 |.V.



LT-043480272-CO1N Rev A LEADER

Note 1.

Optical characteristics-2

Viewing angle

Left (9H)
© =180°

Right (3H)
-

Bottom (6H)
O =270°

Viewing angle
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Note 2.

Optical characteristics-3
Fig.2 Definition of response time

Positive Type

No selected waveform —plg—Seclected waveform —p| 4— No selected waveform

¢ v
Transmittance
T T % 10%
100% 90%
41;_ .
|
Tr :l'f

Negative Type

No selected waveform —p.q— Selected waveform | €— No selected

A

Transmittance T ~

100% 90%

l l L\-4{10%

A

Tr T
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Electrical characteristics-2

3% 2 Drive waveform

Vop: Drive voltage fF: Frame frequency
1/B: Bias 1D :D rive frequency

N: Duty
(1) Selected waveform

1

v

(2) Non- Selected wave form

(1-2/B)Vop
Vop
i3 ;

(1-2/B)Vop

—»| /D

Note:
Frame frequency is defined as follows: Common side supply

voltage peak - to - peak /2 =1 period
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Note 3. : Definition of Vth

Temperatur
¢ Control
Chamber

A /—b Selected waveform
100 /
Transmittanc 73% \
— P No selected waveform
50%
- >
Vthl Vih2 Drive
<>
Active voltage range
Vthl Vth2
View direction 10° 40°
Drive waveform (Selected waveform) (No selected waveform)
Transmittance 50% 73%
31 Contrast ratio
= (Brightness in OFF state) / (Brightness in ON state)
Outline of Electro-Optical Characteristics Measuring System
@ &  Photo Detector

?Tinuman
.

J‘_Enﬁ_»?_l

L.CD Panel —
— Transmissive

Measuring System: Autronic DMS-803
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LT-043480272-CO1N Rev A

1.6 Backlight Characteristics

LCD Module with LED Backlight

Ta =25KC
ltem Symbol Conditions Min. Typ. Max. Unit
Forward Voltage LED Ve =40 mA 14 15 17 \Y
Forward Current I - 40 - mA
Luminance Uniformity Ly 75 %
A Bright
ki Iy 1-=40 mA 8500 | 9500 - cd/m?
(without LCD)
CIE Color Coordinate X 0.25 0.29 0.33
. [F=40 mA -
(Without LCD) Y 0.25 0.29 0.33
Life time Le =40 mA 30000 Hours
Color White
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2. MODULE STRUCTURE

2.1 Counter Drawing
2.1.1 LCM Mechanical Diagram
* See Appendix
2.1.2 Block Diagram

480X/

[
o+ x o =
v w9 9 — — N — Q = Q
282 RILL BB Ynd ARz esSEgEzReERD
NN thﬁg S
SAmsne N e EN0Y e et RINRINIIIAIRNAARRRARAS
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2.2 Interface Pin Description

LCM Interface

Pin No. Symbol Function
1 VLED- LED back light(Cathode)
2 VLED+ LED back light(Anode)

3 GND Ground.
4 VDD Power supply
RO~R7 Red data bus
5~28 GO0~G7 Green data bus
BO~B7 Blue data bus
29 GND Ground.
30 PCLK Data clock
31 DISP Normal display and Standby mode select pin
32 HSYNC Line sync signal
33 VSYNC Framesync signal
34 DE Data enable pin
35 NC NC
36 GND Ground.
37 XR
38 YD ]
Touch Panel Control pin
39 XL
40 YU

12
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2.3 POER ON/OFF SEQUENCE

Power on Timer

1 Frame Z Frame 1 Frame 2 Fame 2 Frame
VDDNWDD,
oD L |
M « H o od U g g o g ooy
fa—|
DIsP
T2 T3
AVDD
TS
VGH =
WViGL
AVCL \._
s [ Qutput = 0V Blank Mongmal |
output
voom | Output = OV [ Normal |
VLED i
Item Description Min. Time
TO Determined by the external power
T Time from stable VDD, VDDI, PVDD set-up to the first VSYNC Ti=0
T2 Time from AVDD=0V to AVDD=3.3V T2=TD
T3 Time from AWVDD=3.3V to AVDD=06.0V T3=T1+ (1"Frame}
T4 Time from stable VDD, VDD, PVDD set-up to DISP asserted T4=0
TS Time from VGH=0V to VGH=3.3V T5=TD

Mote: Recommend ihe LG power an rise fime 7= 0- 1ms.
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Power off Timer

3 Frame 2 Frame

VDD.VDDI, PYDD = . f,-"; .\
wne U U U U U U U

DIEP
{Standby)

AVDD. VGH ™

AVCL, VGL ' L

Souwrce cutput | Nomal | Crtipat = OV |

voom | Mormal [ Cutpet = 0V |
VLED . ,

ltem Description Min. Time
TO Time from backlight power off to DISP="L" 1"Frame
T Time from DISP="L" to LCM Power off 5*Frame

14
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2.4 RGB Interface DC characteristic
2.4.1 DC CHARACTERISTIC

DC Characteristics
DC Electrical Characteristics (PYDD=VDD=VDDI= 3.3V, AGND= 0V, TA=25"C).
Recommended Operating Range

ltemn Symbaol Min. Typ. Max. Unit | Conditions
Supply Voltage VDD 30 3.3 38 W
12 Supply Voltage vDDi 1.85 - wvDD W
Charge Pump Supply Voltage PVDD 30 3.3 38 W
NVM Supply Voltage VPP 7.4 T5 7.6 L

DC Characteristics for Digital Circuit

ltem Symbuol Min. Typ- Max. Unit | Conditions
Lagie-High Input Voltage ih 0D.vDDH - VDD|I W
Logic-Low Input Voltage Wil DGMD - 0.3vDD WV
Lagic-High Qutput Voltage Voh WDD-0.4 - VDDl W
Logic-Low Output Voltage Vol DGMD - DGHND+D 4 W

DC Characteristics for Analog Circuit

tem Symbaol Min. Typ. Max. Unit Conditions
Pasitive High-voltage power VGH 13 15 17.5
Megative High-voltage power ViGL -11.5 -10 -T
Output Voltage Deviation Vod +35 +45 m\
Standby Cument Isc 50 uA
Operation Current loc 20 mA Ralne®
FR=080Hz
15
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2.4.2 AC CHARACTERISTIC
AC Characteristics
AC Electrical Characteristics (PVDD=VDD=VDDI= 3.3V, AGND= 0V, TA=25°C).

Item | Symbol | Min. | Typ. | Max. | Wit | Conditions

System operation timing

VDD power source shew time TPOR - - 20 ms From OV to 88% VDD

GRE pulse width tRETW 10 50 - us R=10Kohm, C=1uF

Input! Quiput timing

CLK pulse duty Tow 40 50 il %

Hsync width Thw 2 - - DCLK

Hsynec period Th 56 a0 [ilal us

Vsync setup time Twst 12 - - ns

syne hold time Twhd 12 - - ns

Hsynec setup time Thst 12 - - ns

Hsyne hold time Thhd 12 - - ns

Data setup time Tdsu 12 - - ns

Data hold time Tdhd 12 - - ns

DE setup time Tdest 10 - - ns

DE setup time Tdehd 10 - - ns

5D output stable time Tst - - 12 us Output settied within +20mv
Loading = 5.5k+28.2pF.

GD output rise and fall time Tgst - - 8 us Output settied [5%-05%),

Loading = 4.7k+29 BpF

J-wire serial communication

Delay between C5B and VSYMNC Tew 1 us
C5 imput setup time TsD 50 ns
Serial data input setup time Ts1 50 ns
C5 imput hold time ThiD 50 ns
Serial data input hold time Thi 50 ns
SCL pulse high width Twhi 50 ns
SCL pulse low width Tl 50 ns
C5 pulse high width Tw2 400 ns
16
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2.5 DATA INPUT FORMAT

RGE Input Timing Table
RGBE input timing table (PYDD=VDD=VDDI= 3.3V, AGND= 0V,
Parallel 24-bit RGE Timing Table

TA=257C).

Zm\ ==
LEADER @) TIME

Item Symbaol Min Typ. | Max. Umit Remark
DCLK Frequency Felk B B 12 MHz
DCLK Pericd Telk B3 111 125 ns
HSYNC Pericd Time Th 485 531 598 DCLKE
Display Period Thdisp 480 DCLK
Back Porch Thop 3 43 43 DCLE | By H_Blanking setting
Front Parch Thip 2 8 75 DCLK
Pulse Width Thw 2 4 Th DCLK
VEYNC Pericd Time Tv 276 262 321 H
Display Period Twdisp 2r2 H
Back Porch Twbp 2 12 12 H By V_Blanking settimg
Front Porch Twip 2 B T H
Pulse Width Tvw 2 4 aF H

Maote: It is necessary to keep Tvbp =12 and Thep =43 in sync mode. DE mode is unnecessary to keep it.

SYNC Mode Timing Diagram

Tv

JLJ

HEYNC / ; /;"r
1
Tup (VDPOL=1) | Tvdisp T
Wbackporch | I:N.spla]rperu:-:l |V .p-:mt'
INPUT ; ' 1
pata | | ﬂ (e F‘ﬂ.‘ [ :
croup | —-- J 1
HEYHC 1
[HOPOL=0) - !
TIW  (Thop (HOPOL=D
HEYNC | H bagk porch
HOPCL~1
1

s _LFLFLFLFLV/LHJT/ /L

" Thap (HDPOL-1
-:-;:rp:-*r

DR[F0 ':|:|:l Y

DGO

88

B8

fe=f=) 1

Dﬁﬂj’
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ﬁﬁfﬁ_ﬁﬂj |
W00

l_ll_l'_H_l
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SYNC-DE Mode Timing Diagram

] Tu

S aninininlyinninin LUU UL
x aipinipiiyiy
= EXEX OO X

ez | | f
s T YUY/ UL AU

D i et | e
DE I i |
o [T FEROOA00EH
e L 1) FEE00700R
o 0 FEEOO7A00E
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DE Mode Timing Diagram

Tv

T'VW
WEYNC=D

|

—t T

HEYHZ=i

x pigipipVinin
i XY O

HEYNE=D iﬁ, Thw ,: | 'E
peik M//UMUWMMWL{UWWW
il i | e
GE i
o L1 EEEDUF;;‘B}BE%
e Y'Y FEFECOO0EE

wra [ FRED7A00EA
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3. QUALITY ASSURANCE SYSTEM

3.1 Quality Assurance Flow Chart

Manufacturi| Product Inventory
ltem Customer Sales R&D QA Purchase
ng control control
Info > Survey
\ 4
Marketing Request >{ Inquiry > Project evaluation
& ‘L Project  Validati
Design NG yect o
r Quote |¢ OK
—> Contract
| X Design check T
Sample test <
Sample 7
Approval NG . .
Verification
NG } OK
Sample approval OK
\ 4
> Pilot run & Reliability test
Pilot NG v
Run Verification
& v OK
Mass Specification preparation
Product v
Mass production
OK v : NG
Inspection
v
Shi
P Shipment v
Out
Ship out

20
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3.2 Inspection Specification
L.Description
These inspection standards shall be applied to LCD cell supplied by INNOLUX Corporation.

2.Liability
2.1 Input Deadline
Due to the product is Cell LCD shipping, to prevent quality problem caused by external
environment, the product shall be use in 3 days after open the box,

3.The environmental condition of inspection
The environmental condition and visual inspection shall be conducted as below.
(1) Ambient temperature @ 2545 C
(2) Humidity : 25~75 % RH
(3) Panel visual inspection on the operation condition for cosmetic shall be conducted at the distance
30~40cm or more between the LCD module and eyes of inspector.
Ambient Dlumination : 800~1200Lux for external appearance inspection
Ambient [llumination : 200~300 Lux for light on inspection
{4) The viewing angle !
a) £15 degree to the front surface of display panel in vertical directon.
b) *15 degree to the front surface of display panel in horizontal direction.
{5) Display panel shall be conducted at the distance 30~40cm between the LCD module and eyes of
inspector (Fig. 1)

TR
s
04 0em.
=2
Panel

Fig. 1

4.Inspection Criteria
(1) Definition of dot defect induced from the panel inside
aj Bright dot : Dots appear bright and unchanged in size in which LCD panel is displaying under
black pattern.
b} Dark dot : Dots appear dark and unchanged in size in which LCD panel is displaying under pure

red, green, blue picture,

21
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{2} Display Inspection

Items - Acceptable count
Bright dot Random N <1
Dark dot -Rﬂndmn N=2
Total bright and dark dot N =3
P Min@ mum 'Dismnw Between dark dots _ : -
Minimum Distance Between dark and bright dot.
Tiny bright dot o il e

O.lmm=D=03mm + N=2

(Visible through 6% ND filter) ] .
Distance = Smm

Display failure (V-line/H-line/Cross line ete.) Mot allowable
No. Defectsti[EIH H DescriptionfkRa#iid Criteriafh 4T
Non-display L&~ (E5E) ) _ .
1 L Play LI Non-display L &7~ (5 Reject fHUk
Maj £%
I
00000000 | D0UOOOO
) ) . 00000000 | 0Oo0Odoo
incomplete display ki 00000000 DD008PaE .
2 o 0000 000 | ooooYooo Reject fHUk
Maj £ 00000000 | ooooooao
00000000 | 00000000
OK NG
wrong view angleti f £ view angle is different from spec. .
g | oo e angle B e Reject Jillc
Maj F % WA TT 57 TR TE
LA
ioht %Az 245 LED 4T A5
4 | Notlight A . 7 Reject fHik
Maj F% 1.backlight not work,
2. some LED not light,
Luminance uniformity ﬁr(;lcl;)er((ihsrﬁn I;c;)e . the product specification or
5 YWhEE. WEE . . . PPN, Reject
ETEE I SEIE 5 BB SRR B R (IR Ject fiik
Min {R¥
O
22
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Backlight Color According to the product specification or
6 B 2 R limited samples Reject fHl%
Min K% BB S AR ARFE RS BRE
No. DefectsHFa1H H Description #kFaH#iA Criteria $ATHRHE
LC leakageis i i LC leakage
1 _g\ i s J Reject fHHi
Maj F% T iR H
polarizer offset)t; i & as per the drawing spec/k F 48 -k
i Q’ty allow7t
Dimsf e s
AR
2<<0.3mm ignore A~ 1t
0.3m<g<0.5 1
bubble under the polarizer m=2 m
0.5mm<<g 0

Polarizer defects AR when g<<0.3mm,allow 2pcs/cm?,
2 TR AR ignore if in the Zone B

Min K 2<<0.3mmi&cm? A2 A4
JEVAX i 2B A T

polarizer perforation rejected, other

. damaged judged as the linear/dot
polarizer damaged

e Fr it

defect. Ignore if in the Zone B.
6 LA TOVE, R B FLA% FOIRZ SR
I (JEVAX G 2B AT

FPC& FFR%E L
3 | EPC AN JuFRe ject
FPC connector oxidation. (min)

o, vz, AL o E D | AERL/325E,

etching/damage/pinhole (Min) Not exceed 1/3 width of wire.

RYFO<1/24&TFawE

dirty ®<1/2 width of pin, allow,

FPC& TR kTS (K E)

FPC connector dirty (min)
(min)

SeTRE (R VRIE R 11240 2

23
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Connector scratch(min)

The scratch depth not exceed 1/2 thickness

of gold .
W R A ERR A AR E
copper/protective  film/base board film

AN PFReject

separate (ma j)

4 | COG ke CRED
COG silicon

JRARFAEITOAES (mark sATH ICHIL
Bk, (RED

Silicon not covering ITO line (Mark lines
ignore lack silicon around IC, not allow.

(min)

EARICHIAA K, RAZICTHEDH, W
T g
If there are enough silicon around IC, only

not enough silicon on top part of the IC,

accept.
o 777
(Note: the shadow part mean silicon)
s v PR AR ' R T (D o
glue higher than polarizer surface (VXZE) A FeviRe ject
R/ B AL S/ EH AL © <2 mm,

bubble or Pinhole

glue bubble/ pinhole ® <2mm, accept.

TR GRED

Connector scratch (min)

REEANEIS 12425
The scratch depth not exceed 1/2 thickness

of gold.

s |1

Soldering

REME S ER  (FEED

false soldering, short soldering (Min)

AN HFReject

BARER

2% IPC-A-610D ' SMT JJRHEIIAHG
KR N

the detail technology refer to the SMT and
melding related inspection standard of
IPC-A-610D,
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1. He¢<0.15 mn AiF;0.15<¢ <
0. 3mm, Fo¥F24s

1.Dot € <<0.15 mm ignore; 0.15< ¢ <

Hofth (V) 0. 3mm ,2 dots Accept.
for other dot or line  (VRE) 2. 4 W<0.05mm, Ait; 0.05mm<W<
0.lmm, L<3mm, fOHFI1%%.
2.line W<0.05mm, ignore; 0.05mm<<W
<0.lmm, L<3mm, 1 accepted,
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4. RELIABILITY TEST

/ =
LEADER @) TIME

4.1 Reliability Test Condition
NO | Test Iltem Description Test Remark
Condition
High Applying the high storage temperature 805C
1 Temperature Under normal humidity for a long time
120H
Storage Check normal performance.
Low Applying the low storage temperature 3050
2 Temperature Under normal humidity for a long time Check 120H
Storage normal performance.
High Apply the electric stress (Voltage & current) 7000
3 Temperature under high temperature for a #1
. . 120H
Operation Long time.
Environmenta | Low Apply the electric stress under low
: -20XC #1
4 I Temperature Temperature for a long time 120H 49
Test Operation
High Apply high temperature and high 90%RH
5 Temperature/Hi | Humidity storage for a long time 40MC "
gh Humidity 120H
Operation
Temperature Apply _the low and h_|gh temperature cycle 20RC/ 70K
Cycle 30 min 5 min 30 min C
6 20&3 256C  7O0KC | R
1 cycle  Check normal performance 10 cycle
ESD Test Contact+2KV with 5 times
. Q —
7 (operation) 150pF,330 Air : 4KV with 5 times #3
Remark:

#1: Normal operations condition

a. Power supply for LCD driver voltage

b. Power supply voltage for LCD system: Getting optimum contrast at 25°C

#2: Pay attention to keep dewdrops from the module during this test.
#3: Measure Point: LCD glass and metal bezel
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5. PRECAUTION RELATING PRODUCT HANDLING
5.1 SAFETY

5.1.1 Ifthe LCD panel breaks , be careful not to get the liquid crystal to touch your skin.
5.1.2  If the liquid crystal touches your skin or clothes , please wash it off immediately by
using soap and water.

5.2 HANDLING

5.2.1  Avoid any strong mechanical shock which can break the glass.

5.2.2  Avoid static electricity which can damage the CMOS LSI—When working with the
module , be sure to ground your body and any electrical equipment you may be using.

5.2.3 Do not remove the panel or frame from the module.

5.2.4  The polarizing plate of the display is very fragile. So , please handle it very carefully,
do not touch , push or rub the exposed polarizing with anything harder than an HB
pencil lead (glass , tweezers , etc.)

5.2.5 Do not wipe the polarizing plate with a dry cloth , as it may easily scratch the surface
of plate.

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

5.2.7 Do not use ketonics solvent & aromatic solvent. Use with a soft cloth soaked with a
cleaning naphtha solvent.

5.2.8  To control temperature and time of soldering is 280 + 10°C and 3-5 sec.

5.2.9 To avoid liquid (include organic solvent) stained on LCM

5.3 STORAGE

5.3.1  Store the panel or module in a dark place where the temperature is 25°C + 5°C
and the humidity is below 65% RH.

5.3.2 Do not place the module near organics solvents or corrosive gases.

5.3.3 Do not crush , shake , or jolt the module.

5.4 TERMS OF WARRANTY

5.4.1  Applicable warrant period
The period is within thirteen months since the date of shipping out under normal
using and storage conditions.
5.4.2 Unaccepted responsibility
This product has been manufactured to your company’s specification as a part for use
in your company’s general electronic products. It is guaranteed to perform according

to delivery specifications. For any other use apart from general electronic equipment,
we cannot take responsibility if the product is used in nuclear power control equipment,

aerospace equipment , fire and security systems or any other applications in which there

is a direct risk to human life and where extremely high levels of reliability are required.
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