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SAMSUNG DISPLAY 


1. GENERAL DESCRIPTION 

DESCRIPTION 

LTl097QL01 is a color active matrix TFT (Thin Film Transistor) liquid crystal display (LCD) that uses amorphous 
silicon TFT as switching devices. This model is composed of a TFT LCD panel, a driver circuit and a backlight 
unit. The resolution of 9.7" contains 2048 x 1536 pixels and can display up to 16,777,216. 

FEATURES 

High contrast ratio, Ultra wide viewing angle 
QXGA (2048 x 1536 pixels) resolution 
Low power consumption 
Fast Response 
LED Back Light 
eDP Interface 

3.3V eRVDS Interface 

APPLICATIONS 

Tablet PC 

If the intent to use this product is for other purpose, please contact Samsung Display. 


GENERAL INFORMATION 

Displav area 

Item Specification 

196.608(H) x 147.456(V) (9.7" diagonal) 

Unit 

mm 

Note II 
jl 

Driver element a-Si TFT active matrix 

Display colors 16,777,216 8bit 

• Number of pixel 2048 x 1536 pixel 4:3 

I Pixel arranQement RGB vertical stripe 

Pixel pitch 96(H) X 96(V) typ IJm 

Display Mode 

Surface treatment 

Normally black (PLS mode) 

Low-reflection gloss surface, <1.45% 
Reflectance, 2H hardness 
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MECHANICAL INFORMATION 


Item Min. Typ. Max. Unit Note· 

Module 
Size 

Horizontal (H) 208.58 208.88 209.18 wlo flange 

Vertical (V) 166.82 167.12 167.42 mmqmm 

wlo flange 

Depth (D) Max 4.28 4.84 5.02 mm (1) 
Weight - - 135 9 

NOTE (1) Thickness Measuring Method 
. Equipment: height gauge 
. Measuring force: 200gf with Height Gauge 
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2. ABSOLUTE MAXIMUM RATINGS 

2.1 ENVIRONMENTAL ABSOLTE RATINGS 

Item Symbol Min. Max. Unit Note 

Storage temperate TSTG -20 60 O( (1) 

Operating temperature 
(Temperature of glass surface) 

TOPR 0 50 O( (1) 

. Shock (non-operating) Snop 240 G (2), (4) 

Vibration (non-operating) Vnop 2.41 G (3), (4) 

Note (1) The range of temperature and relative humidity are shown in the graph below 90% RH Max.. 
(39"C ~ Ta) If the temperature is higher than 40 ·C, the maximum temperature of wet-bulb shall be 
less than 39't. No condensation 

100 
Relative Humidity ( O/ORH) 

90 

60 

40 

20 

5 

(39.90 ) 

Operating Range 

(60,27.7 ) 

Storage Ran ge 

·40 ·20 0 20 40 60 so 
Temperatu re (OC) 

(2) Vibrate ±X, ±V, and ± Z axis in the shape of the half sine wave one time for 2ms . 
(3) 	 Vibrate the X, V, and Z randomly within a 5 - 500 Hz range for 30min. 
(4) 	 When testing a vibration and a shock, the fixture, which holds the module to be tested shall be 

hard and rigid in order for the the module not to be twisted or bent by the fixture. 
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2.2 ELECTRICAL ABSOLUTE RATINGS 

(1) TFT LCD MODULE 
VLCD vcc =3.3V, Vss = GND = OV-

Item Symbol Min. Max. Unit Note 

Power Supply Voltage VDD VSS - 0.3 4.0 
V (1),(2),(3)

eRVDS Input Voltage VeRVDS VSS - 0.3 2.0 

Note (1) Within Ta (25 ±2 °C) 
(2) 	 Permanent damage to the device may occur if exceed maximum values. 
(3) 	 Functional operation should be restricted to the conditions described under normal operating 

conditions. . 
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3. OPTICAL CHARACTERISTICS 

The following items are measured under the stable conditions.* The optical characteristics should be measured 
in the dark room or the equivalent environment by the methods shown in the Note (5). 
Measuring equipment : TOPCON SR-3 

, - , ,Ta = 25 ± 2 "c VLCD vcc =3 3V tv= 60Hz fDCLK = 7142MHz 

Item Symbol ndition Min. Typ. Max. Unit Note 

=iO CR 700 1000 - - (1),(2),(5)
ts) 

Response time 
TRT - 16 24 ms (1),(3)

( Rising + Falling) 

Average Luminance 
IF=100% 

YL,AVE 360 420 - cd/m2 Duty
of White (5 Points) 

Normal 
(1),(4) 

Rx 
Viewing 

0.640 
Red Angle 

Ry 4\1=0 0.330 
8=0 

! 
Gx 0.300 

Color 
Green 

!Gy 0.600 (1),(5)
Chromaticity -0.03 +0.03 

SR-3
(CIE) Bx 0.150 

Blue 
By 0.060 I 
Wx 0.308 

White 
Wy 0.325 

8L - 85 -
Hor. 

Viewing 8H CR 210 - 85 -
Angle At center 

Degrees (1),(5) 
4\lH i - 85 -

Ver. 
4\ll - 85 -

White variation (13P) aL - 1.4 1.6 - (6) 
i 
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Note (1) The definition of viewing angle: The range of viewing angle (10 ~ C/R) 

Normal Line 

+=00. G-OCJ 

60'clock 
direction 
+L=90° 

.", 

'f 
'! 

y 
12 O'clock 
direction 
+H=9t)o 

Note (2) The definition of contrast ratio (CR): The ratio of max. gray and min gray at 5 points 
(4, 5, 7, 9, and10) 

m!4) +CR(5) +CR(1) +CR(9) +CR(10) 
CR= 

5 

Poirnts = @ ~.@.".®"'®" ® althe figure ofNote(6). 

Note (3) 	 The definition of Response time: Subtotal of the time, during which the transmission changes from 
10% to 90% when the TFT turns on and off. 

~(--------r---------'
Display data ,)VVhile(TfT OFF) I Black(TfT O:..:..N...:..)___-1..1VVh_i_te...;.CTF_T_O_F_F,;...).....1 

1(

Optical 
Response 

100% 
90% 

10% 
0% 

1Io T,. , 
\ 

II! 

!'Io. 

.. T, II! 

Y 

I 
it 

Note (4) The definition of average luminance of white: Measure the luminance of white at 5 points. 

(25%) (50%) (75%) 
VIEW AREA 

· (:lb%) 

YL4 + YI.6 + YL7 + YIN + YL10 

5 

Average Luminance of White ( YV.I) .......~-<,," 
---f--

..-"""""
--(:<~~

~ 'ii---=(..i

,~------,.---' (50%) 

.lt--.

{), lesl point 
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Note (5) Measure the panel, which is left for 30 min. at the normal temp. after leaving it for 30 min with turning 

the back light on at the rating. The measurement should be executed under the condition including 
the ambient temp., 25 'c ±2"C, the dark room, windless(removed the direct wind), and no vibration. 
IF current: 35mA 
Environment condition: Ta = 25 ±2 O( 

I 

I 

Photo-detector 
(TOPCON SR·3) ~dJ 


50 cm 

TFT-LCD module LCD panel 

. 
Center of the screen 

I Optical characteristics measurement setup I 

Note (6) The definition of white variation at 13 points (B L ) 

Maximum luminance of 13 points 
OL = 

Minimum luminance of 13 points 

'IOmm 
(25%) (75%) ----+ ~ 

10mm~~~~----~------~~------~---+~ 

i (25%) 

1 
(75%) 

10mm 

o : test point 
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4. BLOCK DIAGRAM 

4.1 TFT LCD MODULE 

4.2 THE STRUCTURE OF LED PLACEMENT 


( Ii Smog :I( 1ea J( .2Line :: MN 
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5. ELECTRICAL CHARACTERISTICS 

5.1 TFT LCD MODULE 
* Ta = 25 ± 2 ·C 

Item Symbol Min. Typ. Max. Unit Note 

Voltage of Power Supply VDD 3.0 3.3 3.6 V 

Vsync Frequency 60 Hz tv - 60 - Hz -

Rush Current [RUSH - - 1.5 A (4) 

White - 324 356 mA (2),(3)*a 

Current of Power 
Supply 

Mosaic [DD - 331 364 mA (2),(3)*b 

Red . 429 493 mA (2),{3)*e 

Note (1) The data pins for display and signal pins for timing should be connected.{GND= OV) 
(2) N =60Hz, VlCO.VCC = 3.3V , DC Current. 
(3) Power dissipation pattern 
(4) The dissipation pattern for power 

elii'l) WlWttll Slc:I.'ee:u {lb}.MciI!lO'liill:: '(IIM.' ~.;ikelll ,1l..nIt.UI1 
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(4) Rush current measurement condition 

3.3V MI 

;-------.,2SK1059 
~ VOO(LCO INPUT) 

Fuse 

r"'
.-L ClFt! 


47K 


R2 
CONTROL SIGNAl. 
(HIGH to LOW) 

II< 

12V R3 

~.,---""-t 
!~F 

Vee rising time is 500us 
r-_____3.3V 

O.1Voo 
GND-----.../ 

470us 
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5.2 BACK LIGHT UNIT 
Ta =25 -+ 2 °C 

Item Symbol Min. Typ. Max. Note 

LED Forward Current IF - 35 - mA 
LED Forward Voltage VF 2.7 2.8 2.9 V IF = 21mA 

LED Array Voltage VP - 16.8 - V VF X LED Counts 

LED Power Consumption P - 0.12 - W 
Operating Life Time Hr 12,000 - - Hour (1) 

LED Counts Q - 84 EA 

Note (1) Life time (Hr) of LEDs can be defined as the time in which it continues to operate under the 
condition Ta= 25 ± 2°C and IF = 21.0 mArms until one of the following event occurs. 
When the brightness becomes 50% or lower than the original. 
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5.3 eDP INTERFACE 

5.3.1 eDP DC/ I/O Characteristics 

I2C pins: )lSCL, xSllA 

1/00 High-level output vollage 

VOL Low..level output vol. 

SPI pins: IROMx 

lItH ILVCMOS input IHigb-level voltage 
Vll \LVCMOS input l.cJw.{Ievel voltage 
VOH High-level output VClltage 
VOL t.ow-level output voltage 

LCD control pills: 

VOH High-level output voltage 

VOL Low-levet output voltage 

General 110 pins. 

VIH ILVCMOS il\PutlHigll-level voltage 

Vil ILVCMOS input Low-~eveI v.oltage 

Voo High-level output vClllage 

VOL Low-Ievel output voll!age 

Extemal1.2kO pulJHJp to vee 

2.SVto2.8V 

lot =8 mA 

lot =4 rnA,. 100 = -4 rnA 

iol =4 mA"loo::; -4 rnA 

O.1VDOlO 

O.8VOD10 

IOl :; 4 rnA,. IOH -4 rnA ~ O.8VDDlO 

vce 

O.15VCe 

DID 

0.15VDDlO 

0.25VDOIO 

O.15VOOID 

'U~1t 

v 
v 

v 
V 

V 
V 

V 

V 

V 

V 

V 
V 

5.3.2 eDP AC/ I/O Characteristics 

Supply fll1l1p IUp time: 

12:..5 vnDIO SUPP\' fillmP up ifIme 10% to 00% of1be VDDlD 1D mil 

SlJpply wiltage 

'10% to 00% of1be1:z.1 ms1\~sUPPlY !IOItIDa 

:Pclwer mmp deJa!! 

~w... lDeIaytime ficm '1#0010 sup~ to 1.2\1 VOOU &. 
 9R.ofVDmO supp'Ly 10 90% -10 ..... c...((J 'Ill 
VilDRXsuppU, of 1.2V8uppLy " '"Ii' 

(all P 

'\.. 

(IlOlII.o1' 1.2VsuPIlIy & fllJlj6 

1'llru1y ID RS1LN pln de-asserrron 

.w_..,. Dellay frOm 1.2V pmver ready &. VODIO power 

WOIO SlIIJIpIy 
lWJlPlIes reecM . 
IRSU>J {piD D4)~Q( 
trflfng odget 

CMOS oUl!'pu1 !pins: GPiOx CL=1QpF ~ 
tr Oulput rise lime 1115 

11 Oulput ra~ time ,gp"'~ IlIiI 
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SPJI pins: IROMX 

thi Cilock high IIima 

tlo Cilocldow lime .I-~ 'O'\.' 
tssIup Data In setup Ume re.fenmC8 to, c:Ioek rlBlng BIkIe"\ 
tholll D8ta In hoIllII time refenmce to dock rl!llng ~9 
tv Data out: ",.IIUd time mferenceto doli!< !lU~ ~a 
thD D..........__OOfD~_ 
tC95 

~ . 
DI(p seled setuJp,time reference '. rising ed!;Je 

test. Cblp sell!d: hold time lJ"efelen~til de: faDing edge 

~D'~ 
9 
9 
5 
5 

0 

25, 

10> 

IB' 

ns 

nSi 
ns 

n& 

IJl8 

IllS 

nil 

mI 

Maar IJ2C pins: M9CIl, MSD~""V 
fa,.~ Ma5ter 12C bus 1 UJ'IMg' , lrtSB 1Ime 15111 II'IS 

Power tJ,p' arid reset tintilmg sequence 
VDDDD-----------

O.9x.VDD10 -- - - - - - - ---,.. - -- -,.. ----,.. ,.. --- _. 

WDID' 

VDD12 -----------O!LVDD::2 ----------- - - -- - - --.~~t;j- --- _.,),." 
VDD~2 

____..L. _ _ _,__ ,.. _____ ~,:-__ ,.. ,.. ____ ,... 

(0",.t'~'A''- ----&(~... --=--;;:..:-:;;.,;l,..:;...:::1>""'--
(t,,'}! 

t>.: " 

).l5;»;VDDIO -- - - - - ---

RSfi ·------i-t-~~'I.1I- - -- -,.. --- - - ----,... 
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5.3.3 eRVDS transmitter characteristics 

Transmitter ChlractBl'dcs 
Voo:. Differential wIpul voltage at defuuU !letting 

M'mimum programmable swing (8 programmab!e levels) 
MaxImum programmable swing (8 programmable levels) 

VQM: Output commorwnode voltage 
Minimum programmable VQM (8 prngr.ll"M1ab1e steps) 
Maximum programmable VetI. (8 programmable steps) 

I!.VOfJ: Varidon in VOfJ between oand 1 
IJ.VOJi. VarialiOlb in VCiM between 0 Ind 1 

Rrx: T ransmitrer Differen1iml Output Impedance 
Minimum programmable output impedance 
Maximum programmable oufput impedance 

COG LV dliiverteslset.up 
as shown in the below 
flQure 
RIenn=1000 

VCM=600mV 
Voo=400mV 

[)100 
[)70 

500 o 

3D 
3D 

mV 
mV 

Power tip tlnd reset timlmg sequen.ce 
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5.3.4 Displayport Aux channel characteristics 

VAUX-DIFF"IIiI: AUX dilfererltial pa8l<-to-paok volluge at TP1 
when driving .he bus 

VAUX-OC-CM·TX AUX common mode voltlllge WilBn receiving 
VAUX-OC-Clll-IIX: AUX common mode wllnge when transmittinlJ 

JAUX.sHORT: AUX ellanool short circuit cunront 

5tJO mV 

V 
V 

mA 

RAUlWJIFF: 
RAl.Ix-sE: 

CAUX: 

Differential termination msistanca 
SiIlgle.ended tenninalion resistance 

80 
40 

126 
50 

200 

n 
0 

nF 

5.3.5 Displayport Main link receiver characteristics 

SpfU1l speet:rum dolik. dOMHSpmadlngiIDySOiJRCE 
AddiIiamJIspread speclrum clock by SINK, 

Mod'.UJalioohq,uemcy 
Center spmadfng ampIltuda (flmgranul'lable) 

\I.<wlt1'Ffl1>: IDIfteren11aJ peal<-tOileak Input voIIage 
at p!l£uge pina 

Ax inpul iDC ·oommollo IlliIldB voltage 
DlllerenllallemdIliillUo.!b lIHIstam:e 
Sfngte-elldoo tennllIlIllC:1I1 feSIstance 

~jM'I'RAJ"Alli: InIra-;pglrskewatRx pltkaDS 
IIlfns(HBR) 

IRK lnfEa.palr skewto1eranceat HBR 
LR'UIKlE¥"-'NT'M_II'A'IR': IlIIraiIair skew at Rlt PlIekage
pinS(RBR) 

RX Intra-palr Bkaw tl::!lmanca at RBR 

·tvlf ".",u,x{ 

0.5 

10 
-UI% 

100 

~ 
-t,...." 

'" 

GNO 
8.0 100 
4G 60 

2D 

'!6 

111-2 
% 

nN 

dB 

II 
.0 
n 
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RBcelver JitIBrTol'Bm1llC8 for I-frgh 00 Rate (H8R) 
TotaIllttWtoreram:e at 2MHz mUl 
TotaI..to!eraflal al10MHa: 

1m 
mUl548 

Totalpttertoleraflte at 111M 
Tntal jiltBr tolemlnC8 at 

mUl 
mUl 

505TnbiI iiHBrlo!emnalid 2DMHz U <i; 

491To'taI DttertcTerance at 100MHz .. ~ 
Recelwer JlIterTol'IImll\CII!I ftlr ReduDlld Blt~RBRJ 

Total illtItr toTenrnee at 2MHz 'S? mUl1164B 
mUl 

141 
718 

mUl 

11. 	 TJ atlReDl!lYerCorl1lletfor 11)>111 
(TP3) 'lIii0A91U1 @ Bit I3rror RIte 
'~IBR.= 11T'" 

2. 	 ~HsigtrtatlP3;ll; 15~p 
3. 	 MIX lane to lane misma'tch or 

InseIllDJIlossatTP3: 
2iPiDg lJJm(ep ht!igldVmin(ep 
IlJelghQI;i'i 2.ldB 

4. 	 MaBOURlepnHUllpbasis 
I'IMiIaUavel "'(OdD} E!iD.25dB 

5.4 INTERFACE TIMING 

541 TIMING PARAMETERS.. 

Signal Item Symbol Min. Typ. Max. Unit Note 

Frame Frequency Cycle TV ~ 60 ~ Hz 

Vertical Active 
Display Term 

Display 
Period TVD ~ 1536 - Lines 

One Line 
Scanning Time Cycle TH - 2208 

Horizontal Active 
Display Term 

Display 
Period THD - 2048 - Clocks 
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5.4.2 TIMING DIAGRAMS OF INTERFACE SIGNAL 


DCL..IC. 

DeLK 
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5.5 INPUT COLOR DATA MAPPING 


:rnputColor Dam 
CoWr Red GreED Bhl:e 

MSB LSJlI :MIS tSD MSB, LSD 
R.1 ~ KS 1Il4 R:3 :1.'2 lill R.Il ~1 GIS [tS, G4 03 ~2ffF: B1 86 BS184 83, B1 B1 IB{J 

Black 0 0 0 0 0 .g 0 0 0' 0 ,0 0, I)) <) 0 0 4) 0 0 0 0 0 (} 

Red()5S} 'l t 1 1 1 I I I Ii' 0 ~ \1)' 0 '0 ,0 0 0 0 () 0 0 ., () 

Gr~5S)1 i() 0 0 0 (l ,0 0 0 1 1 ~ 1 ill ~ ~.' '1 0 01 0 ,t;) 0 0 0 0 
Bun: !Bi1ue.(~S.S) (). 6 0 (). {l ,0 t 0 t) () t 0, Ot t I) 0 '1 11. 1 '1 '1 1 1 1 
Cola! Cl".lIJJ. <* .0 0 6 0 , ,0 0 1 I I 1 ~, I Jl. '1 1 11. 1 '1 '1 1 n II 

II: M:ipua ,[ 11 11 t 1 I [ I :0' 0 '0 4) 0; 0 0 0 1 1 1 1 '1 1 1 1i 
Yellow [ 1. 11 1 I I [ [ 1 I [ 1 II [ I '1 0 1/)1 0 '0 0 0 OJ 0 
While tl. t 1 1 I. I [ 1 1 1 I 1 1 I 1 1 1 11. 1 1 1 1 11. II 

1:Red!@ID') 0 0 4) () 0 ,0 ,0 0 0, 0 '0 0 0 0 0 0 0 0 '0 0 0 0 0 
Dd 0 0 0 0 {) t 0 l D: 0 ,0 OJ ,0 I) ·0 0 (Ii 0 '0 0 0 0 ., 
Kc:dl~l) 0 0 1[11 >0 {] ,0 [ III 0' I]] 0 (I. (II ,IJI 11 11 to (II III ,0 0 1[11 01 0 

Jlcd Red(IG2) · · · . . · " .. - , · " . . . . . 
" · · . . " " - · .. .. .. ... .. - .. . . . . 
a 1 1l 1. 1 I ,I)) I iJ' 0 ,11) 01 01 t 0 0 if) fll '* 0 0 0 01 0 

lled~SJ) l 1 1t t 1 l I 0 0' 0 ,0 0' 0 <) 0 0 <) 01 .. 0 0 0 0 ., 
kdl(lS4) 11. 1 1 1. 1. l [ I D III ·ED (I, 1]]1 £II Il 0 0 (]I II 0 '0 I[) I/) 0 
I.edJ(2:5S) 
lkig1!lt 

Gf>l!en{1OO) '0 (D 0 II) 0 I (I' 0 I 0 '0 tI 0 0 I) 0 0 (II , I;) 0 I) I) I) 

Daft 10 1([1 6 0 0 t [II 0 , 0 ,0' (l (l (J 0 1 '0 if) I} ([I ([I 11 lJ 0 
Gfeen{Ol) '0 '0 0 0 () 0' (11 (11 0' 0 .1} (;1 (I 0 .~ '0 '0 0 0) 0 0 0 0 0 

Gfee 2) - - - · · · · .. · .. - . - .. - · · .. - ., -· · .. .. '" · .. · . '" · .. 
DI ,0 ,0 0 ,0 0 0 t 0 J 1 1 1 I l 0 1 ,0 0 0 0 0 0 0 0 

~n{2j3t} >0 iO 4) ,0 a 0 0 () II t 1 1 I. I 1 ,0 ,0 0 0, 0 0 I) 11 I) 

~{2S4) ,0 ,0 0 ,0 0 0, 0, 0 ] t 1 1 l l :DJ 1 0 \0 D' 0 0 I) (Ii I)r-&ij 
1'0 ,0 0 ,0 tl 0, 0, 0 0 0 '0, t) It 0 ,0 ,0 0 & 0 0 0 Il I) 

,0 '0 0 ,0 0 0· 0 
"" 

GrI' D 'f} 0 0 0 ,0 .0 10 0' 0 0 I) I) I 
BJne(01} '0 iO (I <* 0 0' 0 0 10' () 1]1 0 (1 ,g I) 0 '0 ., 0 0 I) 0 J I)B_ 
Sluecell, · · .. · · · · " .. ,. - .. .. - " · · . ". .• .., .. · · · · · · . · ... - " ,. .. · .. . .. '. ., 

'D ,IJ) 0 1]1 0 lilt Ill' 0 l- I} 'D' 0 [I IJ!I III ,0 1 ], ] E ] 'l [II 1 
BIuc{2,53) '('11 ,0 0 '0 0 0, D' 0 0, n .(1' 0 0 '0 0 ·0 '1 1 I 1 1 1 :I. 0 
BIm:{,'2S4) ,0 ,0 () () 0 (fj. 0. (I. 0, 0. ,0, 0 (I 0 0 ,0 '1 11 I 1 1 t 1 :l 
8_(255) 

_IIBright 

Note) Input signal: 0 =Low level voltagel l=High level voltage 
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5.6 POWER ON/OFF SEQUENCE 

To prevent the product from being latched up or the DC in the LCD module from starting an operation, the 
order to turn the power on and off should be changed to the order as shown in the diagram below. 

DlsplayJN 114 : 
VCC(S,3V) 

TCONReset 

EEPROM access 

HPD 

BlL 

TO 

11 

Unit: IllS 

Doc. No. LTL097QL01-W01 Page 21 of 29 Rev.No. VO.O 



SAMSUNG DISPLAY 


5.8 INPUT TERMINAL PIN ASSIGNMENT 

5.8.1 INPUT SIGNAL & POWER 

( eDP, Connector: 20455-040E-O, I-PEX or the equipment with equivalent capability) 


Ground 

Positive eDP AUX Data fnput 
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30 

31 

32 

33 

34 

35 

36 

38 

39 

40 

41 

42 

43 

44 

45 

46 

47 
48 

49 

50 

51 

Current Feedback fOJ Branch +2 01 the 1.£0 AlT8'J 


Current Feedback for Branch ,*1 01 the LED Array 


Ground 


Current Feedback for Branch *6 01 the LED Array 


Current Feedback fOJ Branch *5 01 the LED AlTay 


Current Feedback for Branch *401 the LED Array 


Current Feedback for Branch #3 01 the LED Array 


Current Feedback for Branch ,*2 01 the 1.£0 Array 


Current Feedback for Branch ,*1 01 the lED Array 


Ground 


NC 


Power OF LED 
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6. PIXEL FORMAT 
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7. OUTUNE DIMENSION 
a8ll[UllLIII] 

i 
I 

1.. -- -- -- --1---- r-- -1' -- -- -- -- -- -- -

: i
I ' 

II 

; f ~ 
I ' I 
iIi , I ' 
! i " tiiw 
I ' • B ifi------------------------t-----------------------1 ---, ; ~ 
! I : !!1(ti
I : I iii , I ' 
I : I , I ' 
i : i 
: I j'I ' ~ , I'l . , JL__ -- -- -- -- -- -- -J- -- -- -- - ---1-- -

~. 

. UII 

3 bSA 'Ii' -

Doc. No. LTL097QL01-WOl Page 25 of 29 Rev.No. VO.O 



SAMSUNG DISPLAY 

flUIl 

I 

I 
I 

i 
I 

I 

I 
I 

,, 
I 
I 

o i: 
--------------------------------------t--------------------------------,• 

I 
I 

I 
I 

,I 
I 
I 0 

i 
I 

I 
I 

i 
I 

Doc. No. LTL097QL01-WOl Page 26 of 29 Rev.No. VO.O 



SAMSUNG DISPLAY 


8 MARKING 

A nameplate is affixed to the specified location on each product. 

{l)Parts number : LTL097QLOl 
(2)Revision code : 3 letters 
(3)Lot number X X X X XXX XX X XXXI I LSamsung Revision Code 

I Panel number 
: Cell ID 

LotID 
L-______ Month 

~-------------YeM 
L-________ Product Code 

~-----------------Une 

9. GENERAL PRECAUTIONS 

9.1 HANDLING 

(a) When the module is assembled, It should be attached to the system firmly using every mounting holes. 
Be careful not to twist and bend the modules. 

(b) Refrain from strong mechanical shock and lor any force to the module. In addition to damage, this may 
cause improper operation or damage to the module and CCFT back-light. 

(c) Note that polarizers are very fragile and could be easily damaged. Do not press or scratch the surface 
harder than a HB pencil lead. 

(d) Wipe off water droplets or oil immediately. If you leave the droplets for a long time, Staining and 
discoloration may occur. 

(e) If the surface of the polarizer is dirty, dean it using some absorbent cotton or soft doth. 

(f) The desirable cleaners are water, IPA (lsoprophyl Alcohol) or Hexane. Do not use Ketone type materials{ex. 
Acetone), Ethyl alcohol, Toluene, Ethyl acid or Methyl chloride. It might permanent damage to the polarizer 

due to chemical reaction. 

(g) If the liquid crystal material leaks from the panel, it should be kept away from the eyes or mouth .In case 
of contact with hands, legs or clothes, it must be washed away thoroughly with soap. 

(h) Protect the module from static, it may cause damage to the C-MOS Gate Array Ie. 
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(i) Use fingerstalls with soft gloves in order to keep display clean during the incoming inspection and assembly 

process. 

0> Do not disassemble the module. 

(k) Do not pull or fold the LED FPC. 

(I) Do not touch any component which is located on the back side. 

(m) Protection film 	for polarizer on the module shall be slowly peeled off just before use so that the 
electrostatic charge can be minimized. 

(n) Pins of IfF connector shall not be touched directly with bare hands. 

9.2 STORAGE 

. h h . . h bl b IWe h'ilglhiIY recommend to comply Wit t e criteria In t e ta e eow. 

ITEM Unit Min. Max. 

Storage 
Temperature 

('e) 5 40 

Storage 
Humidity 

(%rH) 35 7S 

Storage Life 12 months 
Storage - The storage room should be equipped with a good ventilation facility, which has a 
Condition temperature controlling system. 

- Products should be placed on the pallet, which is away from the wall not on the floor. 
- Prevent products from being exposed to the direct sunlight, moisture, and water.; 
Be cautious not to pile the products up. 

- Avoid storing products in the environment, which other hazardous material is placed. 
- If products are delivered or kept in the storage facility more than 3 months,we recommend 
you to leave products under the condition including a 20'C temperature and a humidity of 
50% for 24 hours. 

- If you store semi-manufactured products for more than 3 months, bake the products under 
the condition including the 50·C temp. and the 10% humidity for 24hrs after being used. 

(a) Do not leave the module in high temperature, and high humidity for a long time. 
It is highly recommended to store the module with temperature from S to 40 C and 
relative humidity of less than 70%. 

(b) Do not store the TFT-LCD module under the direct sunlight. 

(c) The module shall be stored in a dark place. It is prohibited to apply sunlight or fluorescent 
light during storage. 

(d) Storage period is recommended not to exceed 1 year. 
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9.3 OPERAnON 

(a) Do not connect, disconnect the module in the" Power On" condition. 

(b) Power supply should always be turned on/off by following item 6.3" Power on/off sequence " 

(c) Module has high frequency circuits. Sufficient suppression to the electromagnetic interference shall be 
done by system manufacturers. Grounding and shielding methods may be important to minimize the 
interference. 

(d) The FPC cable between the LED chips and its converter power supply shall be a minimized length and be 
connected directly .The longer cable between the back-light and the converter may cause lower luminance 
of light source (LED). 

(e) The standard limited warranty is only applicable when the module is used for general notebook 
applications. If used for purposes other than as specified, SEC is not to be held reliable for the defective 
operations. It is strongly recommended to contact SEC to find out fitness for a particular purpose. 

9.4 OTHERS 

(a) Ultra-violet ray filter is necessary for outdoor operation. 

(b) Avoid condensation of water. It may result in improper operation or disconnection of electrode. 

(c) Do not exceed the absolute maximum rating value. ( the supply voltage variation, input voltage variation, 
Variation in part contents and environmental temperature. so on) Otherwise the module may be damaged. 

(d) If the module displays the same pattern continuously for a long period of time. it can be the situation when 
The image "sticks" to the screen. 

(e) This module has its circuitry PCB's on the rear side and should be handled carefully in order not to be 
stressed. 
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