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General Description

Description

LTIA20HT-LON s a color active matrix liquid crystal display (LED) that uses amorphous
siicon TETiThin Film Transisior) as swiching components. This model s composed of a
TFT LCD panel. a drver circust and a back light unit. The resolution of a 8207 is
1820 x 108D and this model can display up to 18.7 million colors with wide viewing angle
of 88" or higher m af directions. This panel is intended to support applications fo provide a
excelent performance for Flat Panel Display such as Home-alone Mulimedia TFT-LCD
TV, Display terminals for AV application products, and Digial Information Display (DID).

Features
= RoHS compliance (Pb-free)
= High contrast ratio, High aperture ratio, High luminance
= SPVA(| Super Patterned Vertical Align) mode
= Wide viewing angle {+178")
= High speed responss
= Porirat | Landscape type compatible
= WLXGA (1920 = 10ED pixels) resalution {16:9)
= Loy poweer consumpticn
= Direct type 88 CCFTs(Celd Cathode Flucrescent Tube)
= DE[{Data Enable) mode
» LVDS{Low Violtage Diferential Signaling) interface (2pxeliciock)

General Information

lbems Specification Unk Moka
o Sz 1878.6[Weg) X 1063.6H ) . +1.0mm
525 Dy
Welgnt 63,000(Max.) g
Plyel @Heh D.9405(H]) ¥ 0.52050W) mim
Aclive Cisplay Area 1B05.76{H) x 101574V} IMim
Suraca Treatmeant Haze 40% , Hard-coating (3H)
Display Colars 8 bR - 16.7M Colors
Mumber of Pixeds 1920 x 1060 pl=sl
Plrel Amangameant RGE vertical sirpe
Display Mage Marmally Black
Lurninance of Whits a00 (Typ.) odim?
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1. Absolute Maximum Ratings

If the condition excesds maximum ratings. it can cause malfunction or unrecoverable

F o L A L

- Symbol M. UEL Uit Mote
- ymbo
tH=kel =M= —
Van GND-0.5 | 13.2 1) (1)
Siorage temperature T =20 G0 ' (21
=355 surfacs Canter ] o 0 ] T
termperature —— (2).43]
[Dperation) Unabonmity AT - 10 T
Shock { non - ocperating | = - 30 G (3
Vibration | mon - operating | Ve - 1.5 G (4]
MNate (1) Ta= 25 + 2 °'C
[2) Temperature and relative humidiy range are shoan In the Nigure Delow
4. 91 % RH Max. (Ta =39 °"°C)
. Relative Humidity Is 90% or less. (Ta = 38 =L}
. Mo condensation
[3) 11ms, 5ne wave, one Ime for +X, £, £Z 3%
(d) 10-300 Hz, Sweep rate 10min, 30min for XY, Z axis
. Relative Humidity (% RH)
EC
1]
LI o
Operating Range
i
20
- | Sterage Range
- , : : .
-4 -2 n a0 - Al a0
Tem perature (“C)
Fig. Temperature and Relative humidity range
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(5) Desntilen of fes paind

Smim
amm | 7
LS e
&1 should be less than 10 T{aT = T pom = Tooauml |
iy Tomumen | TEMperature of the center of the glass surface
B} (Test point 5)
Tecanm - TEMmperature of each edge of the glass surface
iTest point 1~4)
LCD Module
fh il Y
A L

2. Application information for LD {Information Display)

Generaly large-slzed LCD modules are designed for TV applications. A long-term display Tke DID
application can cause uneven display Including image retention. To aptimize module's IBetime and

function, several operating usages are reguired.

1. Karmal IZIFET-HUI'IEI condtan
= TEITFEI?I'ILTEZ 21+ 15T
- HumidRy: 65 + 20 %

- Dispiay pattarn: moving picture or regular swichover display
Mote) Long-ierm siatic Information Image may cause uneven display.

2 Operating usages under abnormal aparating condiion. Mobe (1]
4. Amblent condRian

- Wel-ventllatzd place |s recommeandead to 57 up 1.0, sysiem.
b. Power off and screan saver
- Perodical power-of or scTesn saver ks nesded a%er long-term static display. Note (2)

3. Operating usages fo protect uneven display dus to long-term static Information display
a. Sultable ocperafing fime: under 13 hours a day.
b. Static infarmaticn display Is recommended to use moving plcture perodically.
- Change d@splay o moving plcure for 10 seconds afer 5 minutes static Information display.
. Background and character {Image) color change

- Usa drierent colors for background and character (Image), respectively.
- Change colors periodically.

d. Avcld combinalion of background and character with large diferent luminance.

Mote (1) Abnormal congition means every operafing condition except normal operating congition.
Mote {2} Mowing plcture or black patern is strongly recommendad Tor SCresn Saver.

4. Lirstime In this spec Is guaranteed only when 1.D. |5 used unger operaling usages.
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3. Optical Characteristics

The opteal characterisbes should be measured in a dark room or equivalent

Measuring equipmeni - TOPCON BM-7.5PECTRORADIOMETER 5R-3
Ta =25 £ 2%C, VDD = 12V, &V = E0HZ, Ty = 146.5MHZ, |, = 5.0mAIME)
SN Coricition Wi TR L Unh Faicii=
. conmlrast Radio . B 1230 a00o . ___3_
o enier of sor==n BR-3
Rlsing Tr = 3.E 110
Rezponss 10
- o " e
Tma Faillirg ™ 5 110 s BM-T
E-lo-a Tig = H [E
Lumiresncie: iof Wikl be - 'h ]
i I YL e OITEE =0a BO0 = oalme i
Cenker of screEn| 2L, R=0 BR-3
R sl =0 0.640
Rzl ) -
Ry JiEwing 0.335
o Anple 0.27%
- Green
ok ay T¥E 0.55& TE T (5]
Chromatichy . - I
COE 1831 _ Ex -2.03 0.145 =10z BR-3
ciUE
Ew 0.0e8
W 0.2a0
Wikl ke
Wy 0.250
Color Garman - - 73 - b o =
- -
Color Temparaturs s = 10,0C0 = K _'__:_'_,
H TE B =
Hor. -
S - E T 5- EE' - -k
viEwing i CRz10 Cmprme _'_5'
Anigle By 75 CE - &a-2
WEr
Ep TE B =
Brighinass UnBamily = . ) o % iy
(5 Folnis) - == ' B3

Mabe (1) Test Equipment Setup

The mezsurement shoulkd be executed In a stale, windless and dark rosm betwesn
40min and &0min after lighting the back light at the glven temperature for stablization
of the back light. This shauld b= measured In the center of SCreedn.

Single lamp cument - £.0mA
Ervironment condiion : Ta =25 £ 2

H
i
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Froto detechor ez PO deteciof™ = ——.
BR- 1 I
—_ . Flaid |II
|

| l SR-Z .50k

| || BM-7 : 50
TFT - LOD Maodule || II

| | LoD Fane]

The cenier of the soeen

Mote (2) Defnition of test point
180 o a0d

"E.e"'_-jﬁ'_'ﬂ_' || 320
Actlea Are3
2 - Test Falnt
= '-:j 'n.: SE0 D
———3-| 1600

Hote (3) Definidon of Contrast Ratio (C/R)
Ralio of gray max (Gmax) & gray min {3min) at the center paint (& of the pane

{7 man

C/'R-
{rpain

Gmax - Luminance with al plxels white
Gmin - Luminancs with all pizels biack
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Maote {4) Definition of 9 paints brghiness wnormity

(B max— B min)

Bl = 1 00 T

Bmax : Maximum brightness
Bmin : Minimum brighitness

Mote (3) Cefinitlon of Respansa tme - Sum of Tr, TT

\
Cisplay data I::'E, ack {data off) Wiilke (daia on) While [gaty off] I:’
-- —
P
Cptical InsTumenis . enpre s eena beeen erees eeaee e
Responss 10 T

gjh: ................... | .......... £ rens e e e e s s l;'|lll ...................

T % [ rre e ........................................ ..... H‘\ ................ :

i T, S

-+

hote (&) Definition of Luminance of Whike - Luminance of white at center paint B

Mate (T) Definition of Colar Chromaticity {CIE 1931)

Color cooranate of Red, Green, Blue & White a1 cemter point (&)

Mot (B} Definltion of Viewing Angle
. Wiewing angle range (/R = 10]
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4. Electrical Characteristics

4.1 TFT LCD Miodule
The connector for display data & tming signal should b2 connected

Ta=23"Ct2"C

Item symool | s | Typ | sax | umt | wote
Voitage of Power Supply Vo 08 | 120 | 132 v (1)
N . 500 . mA
of Power | (b} White . i 530 i ma | 23
SUPRY [ 1oy N-Patiem . 1750 | 2000 | ma
WEYNC Fraguency f 50 60 52 Hz
HEyNG FrEquancy , s=0 | 875 | 720 | wez
Maln Frequency oy | 72000 | 1435 | 1800 [ wmz
Fush Currans - - - 7 A )

Maote (1) The rpple voltage should be controlled under 10% of Vi,
{2) Tv=060HzZ, Tocik = 148.5MHZ, W = 12.0W, DO Cunment
[3) Power dissipation check patiemn (LCD Module only)

a) Black Patiem D) White Ratteam c) M-Patbern

4} Measureaman? Conditions

- I:I:-::.': --------------------------------
o P
-E% ...............................
GNEC /|
T ppugy=d 708

Rush Current |y, can be measured when Tg, I5 470
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4 2 Back Light Unit

The back light unit contains 33 dreci-lighting type CCFTs (Cold Cathode  Fluorescent

Tube). The characterisiics of lamps are shown in the following tables.

a=25 + 2C
tem SYmco Klin TYp Ma. Linit kote
Lamp Curmen ) 4.0 55 7.0 MAImS
Lamp Volags W, 1976 2080 2164 Vims
Cperating Life Time Fr 50,000 - - Hour i
Mate (1) 12 ks gefined as the time to take unil the Brighiness reduces to 0% of It anginal valus.
[Cperating candiion : Ta = 25421, IL = 5.5mAms, Far single lamp onily]
HOT = HOT =
— HOT o HIGT =
— Ot " WaT v —
: LCD £
= Module g
E E
— woTE WoT B |—
— ot s WoTE | —
HOT & Watr 2 —
Fig. Rear view
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4.3 Inverter Input Condition & Specification

Specifications
lems S | iCondrians Limit Maba
wir. | Typ | Ma
,,g'_:;";: Vi : 2z | 2 | = v | Tam2si20C
Input Vin = 24,0V _ _ -
Curment ! wdim = 3.3y *= &
i o | VAM=23w [ 50 | &5 | 70 | mams '“-Eéfﬁ:';"
N Vin = 24.0V . - | = _
equenty | Fiwe | wamesay | 470 | 485 | s | ek
Backiignt =h y L=t : = .
En.:lnl '-'I.1 - 2-1 ':I-\. i -
OFF O : 0.8
— Mazx Lum 3.3 : -
- o |'.I- |'.I- -
e i Min. Lum - - i

qote (1) Power Consumptan s measured at 600[cd'm2) of luminance condition which 15

the typical uminance value. Lamp Curren? Is measured at the point befaore Lamip
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3. Input Terminal Pin Assignment

8.1 Input Signal & Power Connectar : FI-RES15-HF (JAE)
=1% Fsn. Cee=soription FiFsl o Cesiriplion

wdd (12%] 26 REE[0F
2 Wdd (127 7 RE[1N
3 Wdd (127 ZE RE[1F
4 Wdd (127 5 RE[ZM
5 Wdd (127 = Enr RE[EF
3 GAD 3 LTS GND
7 D 32 sanl | mecLk
a8 e i3 RECLK=
5 o - aRD
id R = RE[ZN
11 RC{OF = EE[EF
12 RO i A0 Conmerhon
13 RC{1F == A0 Conmerhon
1= RO s e
15 _*-":‘i'a ROEF 40 0 Conrechion
16 sgral GEMND 41 A0 Conmerhon
7 RAECL K- 42 A0 Conmerhon
18 ROCLH= 43 A0 Conmerhon
19 GEMND 4 A0 Conmerhon
1| R 4z LWVDES Cpfon
g REEF 45 i Conmerhon
i 1 mrnEClion 47 mrection
ric | 40 Comneclion == mrection
24 o 4= {0 Conmechon
5 Esmn LVYTE SEDH &0 0 Carmechon

51 et

HE-'.E-:' I Mo Connestlon :Theee pirs are HiL used for SAMSLUNG Interna pUrpoeEs,
[2) LVDS Option - High (3.3 W) or Open (N.C) — Neormal LVDS format
Low (BMD) — JEIDA LVDS farmat
Seguence :0n = VDD(T1) & LVDS Option = Interface Signal(T2)
Off = Interface Signal{T3) = LVDS Opfian = VDD
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Mote (3) LVDS Connedior

PCB

v
1

PnMNo.1  PinMNo 51

| =21
BHBEIEEEIEAEAEEEIBEEEEAISEEEE B
C] ]
-0l =5

Fig. Connector diagram

1]

All GND pins should be cannecied together and also be connected o the LEL's
malal zhassis

k. All power Inpu? pins should b2 conneched iogeiner

. A K. pins should b= separated from cther signal or poser.

(]
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5.2 Inverter Input Pin Configuration

Connesor - JST, 5148-PHA-SM-TBILF)

Fin Ho. Fin Configuration{FUNCTION]
| win L2840
d Win L2400
3 win L2840
1 Win L2400
3 Yin LZdy )
c L= L
! =N L
i L= L
5 =N L
1o =i L
11 Mo Conmection
1: Backlight On A0 [Om-2.4 ~ 5 5%, Off: 0 ~ 0.8 V)
13 Dimming Control [0W: Min, 3.3V: Max]
14 Mo Lonnection

2.2 Irverter Input Powsr Sequencs

| 05T \ 1.188C |M|nl]
vin 24y 20meecMinf, \» .
3.1 ViIn
. |
| |
Dimmilng Conirol :
P ,
0.5362 [Min], ! |
I T ' - — b DGgEC [MIn]
I 1 if 11 "
L Faay L
Eack Light Qnsorr I o
T | E
| |
— :.,._ - |-I|-
0.5gac [MIn] 0.18ac [MIn]
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54 VDS Interface

- LVDS Receiver : Tcon (merged)
- Data Format (JEIDA & Mormal)

Default LVDS Option : VESA

LVDSE pin JEIDA -DATA VESA -DATA
TeIRREOUTO R2 Rd
TalMRxOUT R3 R1
TeIRREOUT2 R4 R2
TROUT/RxIND Tl RxOUTS R3S R3
TelKREOUTA RE R4
TRIRREOUTE R7 Ra
TelRREOUTT 52 =0
TeIRREOUTS &3 &1
Tl RxOUTI G e
TRINROUTI2 e =3
TROUT/RxINA TRINROUTI3 GE &
TRINROUTI4 E7 =
TRINRRNCUTIS B2 B0
THINRCUTIE B3 B1
TEINFRNCUTIS E= B2
Tl NFROUT2D i B3
TRINFRNCUTZ1 BEo B=
TROUTRxINZ TalNFRxOUT22 Bv B35
TRINRNCUT24 HSYHC HSYNG
THINMROCUT2S VISYTHC VSYMNC
TRINRNOUT2E OHEN DER
THINROUTZT D RB
TERIRREOUTS R1 R7
THINMROCUTIO =0 =6
TROUTRXING TalNROUT 1 51 ET
TRINRNCUTIE EQ Ba
THINFOUTAT B1 87
TRINFRRNCUTZ RESERVED REZERVED
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2.5 Input Signals, Basic Display Cobors and Gray Scale of Each Color

DTS SOsAL I
ooLop | DESPLAY RID GREDN BT SOALL
i LEVEL
O S A T I Y el R R e T A e e e e N e A D
peacek |aloalo|o|o]lalolalo|lo|slalo]lo|lo]leslalalao|lo|lo]lola]lo
BT alojo|s|ls]|alalo|lo]|ls]ls]|la]lalo|o]|s: 11 ]1]1 |
grrmw |o|Jololo]lolalaloflia]a] 1 i1 |11 lalajlolo|ls]les]la]lo
e bl glolo|ls]les|lalaloli]a] 1 tl1]1] 1 11 ]1]1 |
OO egp BERERE i1 |olzlzlalaleloles]lalalalo|lc|lalala
BEGENTA EENERE t|lt1]lo|lo|le|la)lo|lo|o] e EEEERE i
volor |1 1)1 ]3] 1 IEEENERE! tl1]i|1jalajaolo|ls]ls]a]lon
#TT SEEENERE IEEENERE EEEERE EEEERR i
pace |alalo|s|es]lalalalo|les|slalalo|lo]leslalala|lo|lo]lc|lalon AL
tlalo|s|eslalalalo|s|slalalo|lo|les]alalalo|lcs]slalon [:F]
[LEfE alt1lolele|lalalo|lo]ls]ls|lala]lo|lo|ls]lala]lalo|la)lz]la]lo Az
A I
SCELE Ei-
or B
RED l
LIGHT oli]1]1 1ol elalalolo|lesjalalolo|o]a]a]a] ==
ol ]i]a]1 tlt1lo|ls|eslajlalo|lo]leslalalalolc]a]a]o| ==
EED SEEENERE tlt1]|o|le|leslalo]lo|lo]leslalaoalololo]|o]la]o| me==
pace |alalo|s|es]lalalalo|les|slalalo|lo]leslalala|lo|lo]lc|lalon e}
alojolzles|lalaloli]e]les|la]lalo|lo|ls]lala]lalo|la)lz]a]lo (]
LR aglojlo|ls|les|lalalo|lo]la]ls|lalalo|lo|ls]ajlalalo|las]lc]a]lo [rr]
A I
SINLE 2=
oF [reir
i an I
LiGs alojo]e|leslaloalald|s]d fliajilialalalalololelalo]| oo
olojlolzle|lalalolo]a] 1 i1 ]al1lalaololo]ls]lo)lao]|o| oo
grrmw |a|o oo es|alala|di]q]1 tl1]i|lajalajalo|s]sla]lo]| ==
pacek |alal|lo|os|es]lala]lal|lo|s|s|lalalo|lo]lslalala|lo|lo]lo|lalo BD
alojolzles|lalalo|lo]le]les|la]la]lo|lo| sz alojlolz]ls]|alo i
L&A alo|lo|ls|s|lalalo|lo]ls|slalalo|olc]a alo|os|s]|a]lao BS
AR I
SNLE =
oF ety
LD l
LigeT alojols]ls]|alalalo]|ls]ls]|lala]lo|o]s: alti]4]1 i ek
alo|lo|ls|s|lalalo|lo]ls|slalalo|olc]a 1111 | Fret]
BT alojlo|s|les|lalalo|lo]|les]ls]|la]lalo|o]|s: 1111 | e
4ote) Defintdon -:-TGrs',-' :
Rn : Rad Sr:-ljr. =n . Green E'a!.-. =n - Blua -E'a:.' |- -Ers',-' S ]
Ir|:|L'. Elg'ls 0= Loy leve '-'DHEgE | -|Ig'1 [[=8] Varage
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&. Interface Timing

8.1 Timing Parameters (DE only mode)

Signa ftem Symioo Min. | Typ. | Max | umit | moie
Clock 1T, 1200 | 1485 | 1600 | wHz .
Heyra Frequancy Fu s50 | &75 | 7o KHZ .
EYNC F, 50 £ E2 Hz .

acthve
Dispiay Tom - 1050 - Lines -
Wertical Feriod
Display Term
venical T ez | 1125 | 1158 | umes [ -
Tota Y - =
Achve
Display T . 1920 . Clocks .
Horlzonta Perlod

S L rre—

Tota T, 2016 | 2200 | 2400 | clocks .

MNote) This product is DE only mode. The input of Hsyne & Vsync signal does
not have an effect on normal cperation.
Test Point : TTL contrad signal and CLE at LVDS Tx input termmnal in system
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8.2 Timing diagrams of interface signal {DE only made)

T

N
. —
_ A
|

ol
) TVE _-|
e __ [ L[ LI | L

2 TH ol |
|__. THo .__I —|
OE
| | [
DeLs --t-TUL----- Jnn----- -- TUL
Te
DATA , —
SIGHALS "'Ir i | T
l Te _
—_t . Ta
/ "- '}
DeLs I.E,III.'!I """ a5
[ :'.I ! W
— Ten . T o
DISPLAY "\l"f“
DATA i) : N
g ,_ oC
DE e T -
-
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6.2 Power OMN/OFF Sequence

To prevent a latch-up or DC operation of the LCD Module, the power onfoff
seguence should be as the diagram below.

09 v & - 1.3 Ve I
Poraaar E'.|_|:||:|I-.- o~ -, 4
01 Y -r" *-_hl_' LT :":

ﬂ1513m:¢‘
J= ..'.SEJTHH' wl
J«TISS0meac ol T
1000msec 51-1// - o - T
-'\-\.- N | -

rals d
=9 e | .

— o

1000msecs T‘j\ i -.._-
{Recommend Value) | __-"ri.-l- ¥ | ¥

100mseCSTE L/ | -
{ A= ommenis .'.IHT‘/

— o

Ty e

T1 W, ising Hme trom 10% to 0%

T2 : The tima from Vg bo valld data at power 0N,

T3 : Thie time from valkd data off i Veg 0T &t pawer 8T,

Td - W, off fime for Windows restart

T5 : The time from walid data to BJL enable at powsr QON.
T5 : Thie time from valkd data off to BiL disable at power O,

= The supply voltage of the extemal system for the Module Input should be the same
a6 e definibdon of V.

= Apply the lamp voRkage within the LCD operation range. When the back igh? tums on
before the LCD aperation or the LCD turns off before the back light tums off,
the dlsplay may momeniarlly show abnormal soreen.

= In case of Wy, = off leve,
please k2ep the level of Input slgnals low or kesp a high Impedance.

= T4 should be measured after the Module has been fully discharged Detisen power off
and on periad.

= Interface signal should not be kept at high Impedance when the power Is on,
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3. PACKING

2.1 CARTON (Intermal Package]
(1} FPacking Fomm
Corrugaied fiberboart box and cormugated cardboarc as shock absorber
(21 Packing Method

Pacloreg- Palless B

—irection b able b coen #

CARSHH PO
ARSI T FD

LD e ks
ek g

L S Uk
CLE s Ol

LG ki
+ Slmaiieg S

8.2 Pacxing Specification

ftem speciication Remank
1. 310Kg { LCD [5ea)
R et | 2. 24 Kg 7 Cushion-pallet (4ea)
LCD Packing | 700 'p;':f;:'g Pafl | 3 14 kg ! Packing-Palet Bax (1ea)
’ &. Cushion-patiet Material - EPS
5. :'El:ii'rlg'FEBElE':l:l Materiad - DA
Palit 150/ Pallet 1. 2aiet welght = 384g
Packing Direclion verticas
Tesal Pallet Stze HxWxheight | 202SmmiH] x t050mmIV ¥ 1250mmiheight)
T DallEs3REg) + MOmUI2i310 kg) + Cushioni24kg)
o = e : 4 "’ i
Tota: Saier Welght 365 kg S Pl S ]
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3. MARKING & OTHERS

A narmeplats bearing followed by is affied to 3 shipped product &t the specified

ocation cn each product

(1) Part number - LTIE2DHT-LO1
(2] Revision: Three letters
(3) Lot number ;- X 3 3 X 3000 KK X

‘ \_ e’ Position Mo, {In the Glass)

Glass Mo. (in the one Lot)

Lot Mo (Glass)
Month
Year (MNote1)
Product code
Line
(41 Marmeg/ate Indication
I=I|l=l“!'l.l . T B Week code - le-.'_-_
LTIB20HT-L01 | ::f“
os29 [ {ITIMIIEI 1YINMI T omen
EXAENATXEN iy
I t ~evision cods
— Lot numbier
EL il
(51 Packing box atach
.'IIIIZ 1) [}
I]‘.I’E LTIEE []HT_LD1 + Part numier
TYPE! XXX
aTy : 5
IR
HTEEEUI]HE 4 G-[ Box serial number
) 185mm
(3} Crhers

1. After service part

Lamps cannot be replaced because of the namow bezel struciure.
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10. General Precautions
10.1 Handling

{a) When the Module is assembled, # should be attached to the system fimnly
using a mounting holes. Be careful not to twest and bend the Module.

(b} Because the inwerier use high voltage, it should be disconnected from power
biefore it s assembled or disassembled.

(¢} Refrain from strong mechanical shock and [ or any force o the Module.
n addiion to damage, this may cause mmproper operation or damage to the Module
and CCFT back light

[d} Mote that polarizers are very fragile and coud be damape easily
Cio not press or scratch the surface harder than a HB pencil lead.

(e) Wipe off water droplets or of immediately. If you leave the droplets for a long
time, sianing or discoloration rmiay ocour.

[f} If the surface of the polarizer is dirty, clean it using absorbent coften or soft cloth.
[a) Cesirable cleaners are water, |PA|lsopropy’ Alcohol) or Hexane.
Cio not use Ketone type matenalsiex. Acstone), Ethyl alcohol, Toluene, Ethiyl acid
or Methy! chlonde. it might permanent damage o the pofanzer dus to chemical
reaction.
[h) If the liquid crysta materal lzaks from the panel, it should be kept away
from the eyes or mouth - 0 case of contact with hands, l=gs or clothes, it must
be washed away with scap thoroughly.
(i} Protect the Module from static, or the CMOS Gate Armay IC would be damaged.

(]} Use finger-sialls with soft gloves in order to keep display clean duning the
incoming insgection and assembly process.

[k} Do niot disassemble te Module.
(1} Do mot pull or fold the lamp wire.
(m} Do not adpust the vanable resistor located on the Module.

(m) Protection £9m for polanizer on the Module should be slowly pesled off just before uss
<o that the electrostatic charge can be rminimized.

(o) Pins of IiF connector should not be touched directly with bare hands
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10.2 Storage

(a) Do not leave the Module in high temperature, and high hurmadity for a long time
It is highly recommended o store the Module with temperature from 0 to 35°C
and refafve humidity of less than 7%,

(b} Do not store the TFT-LCED Module in direct sunlight.

(c} The Module should be stored in a dark place. It is prohibited to appdy sunfight or
flucrescent light in storing.

103 Operation
(3} Do not connect or disconnect the Module in the "Power On” condition.
(o} Power supply should always be tumed onfoff by the "Power onloff sequence’

(o) Module has high frequency circwis. Sufficient suppression 1o the electromiagnetic
interference showa be done by system manufacturers
Grounding and shislding methods may be important to minimize the interference.

[d} The cable between the back light connector and s inverter power supphy shoulkd
be connected directly with 3 minimized length. A longer cable between
the back fght and the inverter may cause lower luminance of lampl CCFT) and
may regqure higher stariup voltage(y's)

10.4 Ciperation Condrbon Gusde

[a} The LCD product should be operated under nomal condiions.
Mormal condition s defined &s below
- Temperature ; 20+15°C
- Humidity - §5+20%
- Display pattem : continually changing pattern (Mot stationary)

(o) If the product will be used in exireme conditions such as high termperature
humidity, dsplay patterns or opsrafion time etc.., It is sirongly recommended
b contact SEC for Application engineening adwice. Ctherwise, s reliabiSty and
function may not be guarantesd. Exireme conditions are commonly found at
Airporis, Transit Stations, Banks, Stock markss, and Controlling systems
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10.5 Cthers

(&) era~viclet ray Fier is necessany for outdoor cperation.

(&) Module should be turned cockwise (reguar front view perspective ) when usad n

portrat mode

(c] Awoid condensabion of water. It may result in mproger operation or disconnection
of electrode

(d) Do not exceed the absolute maximum rating walue. { supply woifage vanaton

input voltage variation, variation in part contents and envircnrmenial temperature,
and so on)

Othenarse the Module may be damaged.

(e} If the Module keeps displayng the same pattem for 3 long penod of time

the image may be "sticked” {0 the screen
To awcid mage stcking, it is recommended to use 3 screen saver.

(f} This Module has &s circuitry PCB's on the rear side and should be handled

carefully in order not to be siressed.

(@) Flease contact SEC in advance when you display the same patiern for a long tme.
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