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SAMSUNG DISPLAY

1. GENERAL DESCRIPTION

DESCRIPTION

LTLO97QLO1 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

Item Specification Unit Note
Display area 196.608(H) x 147.456(V) {9.7" diagonal ) mm
Driver element a-5i TFT active matrix
Display colors 16,777,216 8bit
Number of pixel 2048 x 1536 pixel 43
Pixel arrangement RGB vertical stripe
Pixel pitch 96(H) X 96{V) typ um
Display Mode Normally black {PLS mode)
Surface treatment Low-reflection gloss surface, <1.45%

Reflectance, 2H hardness
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SAMSUNG DISPLAY

MECHANICAL INFORMATION

Item Min. Typ. Max. Unit Note’
Horizontal (H) 208.58 208.88 209.18 mm w/o flange
Msoig:‘e Vertical (V) 166.82 167.12 167.42 mm w/o flange
Depth (D) Max 4.28 4.84 5.02 mm (1)
Weight - - 135 g

NOTE (1) Thickness Measuring Method
. Equipment : height gauge
. Measuring force : 200gf with Height Gauge
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SAMSUNG DISPLAY

2. ABSOLUTE MAXIMUM RATINGS

2.1 ENVIRONMENTAL ABSOLTE RATINGS

Item Symbaol Min. Max. Unit Note
Storage temperate TSTG -20 60 °C )
Operating temperature TOPR 0 50 oC L)
{Temperature of glass surface)
Shock ( non-operating ) Snop 240 G (2), 4)
Vibration {non-operating) Vnop 241 G (3), (4)

Note (1) The range of temperature and relative humidity are shown in the graph below 80% RH Max. .
(39T 2 Ta) If the temperature is higher than 40 C, the maximum temperature of wet-bulb shall be
less than 39°C. No condensation

100 Belative Humidity { YeRH)

90 {33.90)

so }

T .

OperatingRange (5050.4)
0 }
(6027.7)

20

5 Storage Range

-40 -20 - 0 20 40 60 80

Temperature (°C)
{2) Vibrate X, 1Y, and + Z axis in the shape of the half sine wave one time for 2ms .
(3) Vibrate the X, Y, 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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SAMSUNG DISPLAY

2.2 ELECTRICAL ABSOLUTE RATINGS

(1) TFT LCD MODULE
Vicovee =3.3V, Vg = GND = 0V

Item Symbol Min. Max. Unit Note
Power Supply Voltage VDD VSS - 0.3 4.0
pply g v (1)(2).(3)
eRVDS Input Voltage VeRVDS VSS - 0.3 2.0

Note (1) Within Ta (251 2 °C)
(2) Permanent damage to the device may occur if exceed maximum vaIAues.

(3) Functional operation should be restricted to the conditions described under normal operating
conditions. '
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SAMSUNG DISPLAY

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, Viecovee =3.3V, fv= 60Hz, fDCLK = 71.42MHz

Item Symbol | Condition Min. Typ. Max. Unit Note
Contrast Ratio
(5 points) CR 700 1000 - (1.(2),(5)
Response time
(Rising + Falling ) Ter - 16 24 ms (1.3)
Average Luminance IF=100%
2
of White (5 Points) | Y- 360 420 ) cd/m ([1))”&
Normal ’
Rx Vf""'l"g 0.640
Red ngle
Rv $=0 0.330
6=0
Gx 0.300
Col Green
o or. . Gv 0.600 (1).(5)
Chromaticity -0.03 +0.03 Sii 3
(CIE) Bx 0.150 .
Blue
By 0.060
W 0.308
White
Wy 0.325
0. - 85 -
Hor,
Viewing Bk CR>10 - 85 -
Angle o At center ] o ] Degrees (1)(5)
Ver.
L - 85 -
White variation (13P) 5 - 14 16 - (6)
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SAMSUNG DISPLAY

Note (1) The definition of viewing angle : The range of viewing angle (10 < C/R)
Normal Line
$=006=0°

12 O'clock
8=900 X _ direction
W‘MM- @ H= 900
y‘""’ﬂﬁww
BO'clock V'
direction - 60 =900
$=90° R

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

CR(4) + CR{5) + CR{T) + CR{9) + CR{10)
CR=

5
Paints = ‘u,«‘. atthe figure of Note(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.

Q2
Display data _ )White(TFT OFF) | Black(TFT. ON) | whiteerFT OFF) )
xS
A RS | ) PO — e [Ty | -
100% ]
90%
Optical
Response
10%
0% )
Time

Note (4) The definition of average luminance of white : Measure the luminance of white at 5 points.
(25%) (B0%) (75%)

VIEW AREA
Average Luminance of White ( Yis.e) ““"‘“‘“‘% J #“"‘ " (8%}
. Yia + Y15 + Y2 + Y + Yo "*?; (60%)
Yoe = s . & (75%)

2 1es! point
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SAMSUNG DISPLAY

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., 25C 2T, the dark room, windless(removed the direct wind), and no vibration.

IF current : 35mA
Environment condition: Ta =25+ 2°C

(TOPCON SR-3) \

]
Photo-detector |:|
]

Field = 2°
¢ 50 cm

TFT-LCD module LCD panel

- =

Center of the screen

( Optical characteristics measurement setup |

Note (6) The definition of white variation at 13 points (5 L)

Maximum luminance of 13 points

Fe) =
: Minimum luminance of 13 points
10mm 10mm
—> < (5%) (50%) 75%) — [
T 7 ~ \Z
do) Byt 2s%)
M@) {:} 1 60%) () :testpoint
s £
l & %7 @5%)
() (3) N
10mm - N N/
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SAMSUNG DISPLAY

4. BLOCK DIAGRAM

4.1 TFT LCD MODULE

Fliiid
& Gonut

4.2 THE STRUCTURE OF LED PLACEMENT

{6 String x 7ea x Zline = B4ea ) — '1
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SAMSUNG DISPLAY

5. ELECTRICAL CHARACTERISTICS

5.1 TFT LCD MODULE
*Ta=2542°C
Item Symbol Min. Typ. Max. Unit Note
Voltage of Power Supply vDD 30 33 36 v

Vsync Frequency 60 Hz fv - 60 - Hz -
Rush Current IRUSH - - 15 A (4)

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

Current of Power |\ csic | 10D i 331 364 | maA 2)(3)b

Supply
Red - 429 493 mA (2).(3)*e

Note (1) The data pins for display and signal pins for timing should be connected.(GND= 0V)
{(2) fV = 60Hz, Vicovee = 3.3V, DC Current.
(3) Power dissipation pattern

(4) The dissipation pattern for power
(Q@ hire seseed {ﬁ} Mosaic {m.' elm&eﬁ} patbesn

) Red
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SAMSUNG DISPLAY

(4) Rush current measurement condition

33V M1
2SK1059
1&T o\ P _L L Voo(LCD INPUT)
R FUSE o
2 47K I fuf
CONTROL SIGNAL Rz =
(g M2
HicHtoLOw) > MY "] 25K1209
v R3 c2
ee—H

1

L K 1600

"T" 1uF

=

Voo riging time is 500us

0.8Voo | 33V
0.1Voo
GND X 470us
rl <
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SAMSUNG DISPLAY

5.2 BACK LIGHT UNIT
Ta=25+2°C
Item Symbol Min. Typ. Max, Unit Note
LED Forward Current IF - 35 - mA
LED Forward Voltage VF 27 28 2.9 \ IF = 21mA
LED Array Voltage VP - 16.8 - vV 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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SAMSUNG DISPLAY

5.3 eDP INTERFACE

5.3.1 eDP DC/ I/0 Characteristics

Tost Conditons

12C pins: xSCL, xSDA
Von  High-level output voltage

Vo. Lowdevel output voltage 25V 28V

loL =8 mA

Extemal 1.2k() pullup to VCC

vCcC

SPI pins: IROMYX

Vin  LVCMOS input High-level voltage
Vi LVCMOS input Lowlevel voliage
Vo  High-level oufput voliage

Voo  Lowdevel output vollage

oL =4 mA_ lon=-4 mA

0.7vDDIO

0.8VODIO

ol
A& 0.45V0DI0
LW

< 4L €<

LCD controt pins:
VoH  Highevel output voltage
Vo Lowdevel output voltage

oL =4 mA, lon = -4 mA

0.8VDDI

<

0.15vDDIO

< <

General VO pins.

Vi LVCMOS input High-level voltage
¥ LVCMOS input Low-leve] vollage
Yo  High-level oulput voltage

Voo  Lewdevel outpul voltage

lon =4 mA, lon= -4 mA
b

&
« ;Qév‘vnmo
0.8VDDIO

025vDDIO

0.15vDDIO

@ L € 4

5.3.2 eDP AC/ 1/O Characteristics

Supply ramp up time:
25 vDDIO supply ramp up time 10% o 50% of the VDIDID 10 ma
supply valtage
t1.2 1.2V supply ramp up ime 109% to 0% of the 1.2V 1&&5 m
SUpply voltape )
o
Power ramp delay <
. — Delay Bme from WODIO supply 1o 1.2V VDD1Z & | S0% ofVDDIO supply 10 80% | 45 | 10 s
VODRX supply of 1.2V supply "\/\ ”"*
Begwennsse Delay from 1.2V pawer ready & VDDIO power | 80%.0f 1.2V supply & 80% gh[&¥ e
ready o RST_N pin do-aseartion VDOIO supply {all n
supplies ready) to
RST_N {nin D4) @éﬂm
¢rising edgal
CMDS outpul pins: GRIOX CL=10pF %
tr  Outputrise time %“(} 6 ns
t  Owlipul fal time &fg 6 ng
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SAMSUNG DISPLAY

8P pins: (ROMX %{ﬁ?"'
thi  Clock high time s 9 ns
flc  Clozk towkime -~ % 9 na
tsetup Dals In setup time reference to clock rsing edge ', 5 ne
thold Dita In hold time reference to dock rising gdge, 5 ns
e Data out valld time reference to clook fal tge 8 ns
tho  Bata out hold tima refarencs to cluck fa¥jii edge 0 ns
fcss  Chip seledt setup time reference fpglits rising edge L] e
fesh  Chip sefect hold ime m'i nck falling edge 10 ns
Masdsr [2C pins: MSCL, MSDAC, ™,
| a0 Miaster 12C bus 10% tg§D% rise tima 150 | na
Power Lp and reset ﬁmimg gequence
VDD =
0.9xVDDIO B Nl
YOOI oo e o e
~3
i ;? "_ N
% o
VDD]? ——= === === === :
00:VBBI3 ~== 777772 B Y s
U
VDDI2 e el e B b bt
1.25xVDDIO
RETH
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SAMSUNG DISPLAY

5.3.3 eRVDS transmitter characteristics

‘Symbo || Testconditions - | M
Tranamitter Charactaristics

Vor: Differential output voltage at defaull setfing COG LV driver test setup 320 400 480 my
Minimum programmable swing (§ programmable levels} ?s shown in the befow 200 my
Maximum rammable swing (8 rammable levels Hgure 800 my

prog ng (8 prog } 1000
Van: Cuiput commonmode voltage 500 600 ?% my
Minimum programmable Vey {8 programmable steps) §00 “\? mv
Mazimum programmable Ve (8 programmable steps) 700Q;S\, my

AVigg: Varition in Voo between B and 1 2 3 | mv

AV Variation in Vew between @ and 1 4 % o mv

Ta/Ve: Rise and Fall Transition Time (20% - 80%) Veu = 800mv N 430 ps

Voo = 400mY (g,,

Ry Transmitter Differential Qutput Impedanoce .{Qb 100 4]
Minimum programmable autput impedance &1 70 4]
Maximurn programmable output impedance Q’éu 500 Q

sz' up and resst ﬁmimg SeqUBNCe
WW - . ; ‘1— AR 0, a— Y fr -
¥u:m g er - gt Wos
Logic 1 kﬁiﬁg’ie EmdeL@
DwemaF ¥ Vuniodd T ot \ OV Difarorinl
— g e N N
Logied £ g
Te T %
@
NE
0% ]
) ) 4
(VormePH{Varvnall ‘E @ OV Riferanlial
2% }l
l
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SAMSUNG DISPLAY

5.3.4 Displayport Aux channel characteristics

VAaux-oFFpp.  AUX differentia) peek-to-paak vollage at TP1 500 1000 myv
when driving the bus
Vaux-ocomtx. AUX common made voltege whan receiving GND v
Vaux-oc-omrx: AUX common moede voltage when transmitling D.15 ﬂ% \'4
lauxgHort:  AUX chanvel shert circuit cumment Q 5@ mA
Raux-oiFr: Differential termination resisianca 80 1 120 [¢]
Raux-se: Single-ended termination resistance 40 &; > 60 Q
CAUX: AUX AC coupling capacitor A ;) , 200 nF

5.3.5 Displayport Main link receiver characteristics

. Test Conditions -

Spread spectrum dock, down-spreading by SOURCE 0.5 %
Additional spread apecirum clock by SINK,

Muodulation frequency 10 40 kHz

Center spraading amplituds progransmabilo) -1.0% 10 %
VArDFFep.  Differentlal peaklo-peak Input voltage 100 ?@% my
8l paekage pins Q&
Maximum adaplivelprogrammatle sguaiication lavel QB ‘ d8
at {3564 I~

a Loy
Ao
Var oo ow  Ruinput BC commen mods voltags »\Y GND W
RestiFr: Differerdial termination resistance ‘Q‘ z’”au 100 0
RRXSE: Singre-endedd tarmination resistance éx; 4 | D
#l
Irx_srorr:  Bcshort cirouit curment fmit . {év 20 mA
'&sp‘v

LRX_Swew_piTRa PaR: Intra-palr skew st Ry package {
pins (HBR) {}J‘%ﬁ?

RX intra-pair skew tolerance at HBR A 150 | ps
Lroc svEw TR PAIR: Intra-pair skew at Rx packags )
pins (RBR) @3’

RX Infra-pair kew folerance at RER ¢S 30 | ps
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SAMSUNG DISPLAY

K
Recaiver Jitter Toferanca for High Bit Rate (HBR) n ”{;
Total fitter tolerance af 2MHz »Q yrrid mul
Totat fiter tolerance at 10MHZ A 548 mul
Totsl filer tolarance at 20MHz ¥ e 505 ml
Total fitter tolerance at 100MHz {gw 491 mul
Recelver fitter Toleranca for Reduced Bttmé}mml
Total jiter toferance at 2MHz c{} 1848 il
Total jitter tolerance at 10MMa, &) 778 mul
Total fitter tolerance at 21 7a7 mH
Symiol Envor Ratg; nimal ink data transmission, 1. TJ atiReceiver Conneclor 1"
HBR, 4 lene pisati {TP3) =0.491U1 @ Bit Eror Rate
0 {BER) = 10"
Q 254 2.  EyeHaight st FP3 & 150mVop
3. Maxiane folane nismaich of
insertion lossat TP3:
#Fiog jmax{eye heighilmin{eye
beighty = 2.3d8
4. Maxsoure pre-emphasis
Teved at feve) § (GdB) © D250
5.4 INTERFACE TIMING
5.4.1 TIMING PARAMETERS
Signal ltem Symbol Min. Typ. Max. Unit Note
Frame Frequency Cycle TV - 60 - Hz
Vertical Active Display .
Disp‘ay Term Period T\{D - 1536 - L!nes
One Line
Scanning Time Cycle TH - 2208 - Clocks
Horizontal Active Display
Display Term Period | THD - 2048 - Clocks
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5.4.2 TIMING DIAGRAMS OF INTERFACE SIGNAL

e

- Tha

Th

Batn » alitDaptayidara 2048

BCLK

Dispiay
data,
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SAMSUNG DISPLAY
5.5 INPUT COLOR DATA MAPPING

Ingut Color Data
Color Red Gireen Blue
hESHE LEB | MSB LER | M5B LEB
& 7[Ra s [RelR ARz [RoGTGelas a|Ga |Gl [cdBr|RaBs B4 BIE B [BO
Black GO0 (GO0 |0(8|{0|Q|Q (0|00 0(D|{0|Q]|0|0|0|0
Red(255) Pyl 0|Q00(0 |80 C(Q|0 Q00000
Green(255) (O |G (@ |0|0{@{G|O(Y (1| L)1 L|L|E{1|@|0|@{D|D|0|0|(D
Basic/Blue(255) (G (400|000 | Q|0 |0|(Q|O|{O (B[O 1jL|1 (1T jEjL]L
ColudCyan A AR R A AT AN AR R RSN R AR AR A E R AR R AN R
& (Dingests pitjiejeje (L0 |ai00|0a(s 0 3L}l iE1L]E
Yellmy PlLtseera i) foiefryii@|o)e|e 00|00
White Ll jefafe iyt eaptjufejipyqeqa]e
ed(0n) GG (0| 0|00 0[0|(R|CG|{0|a|0|0{0|0]0|(0|0|0|0|0
Diark GG |00l 0|12|0|L|0|0|2|(Q|0|0|0|0|O|G| 000|000
Rred}(ﬁlﬁ Gio(o|gig@ilia|ololgieal || 0O|DID C a)D
Red Red{@2) ||| ]: A I A (PN I - R N B I B R I I
BN R A RN AR A A R AR A A R R I AR AR R A R A L
Red(253) Plejs 1810|108 Q(@]0{Qi0|0|R|0|e|G|0|(0|0(0
Red(2s4y |o|e|e|ef{a|e|e{t|{o|o|o|lo|jalo|n|o|o|a|la(o|o|o|o|o
Red(255)
Bright
Green{D{) |D|OQ|0|O|O|O|D|e|(o{e|D(0(0|@(0|D|D|0||0|O|I0|0]D
Diark QG000 0|0 0|G(D|0|0|Q{O]1|O0|0|C|O[O]|0({0]|0
Green{D1) Q|G |o|ol0|(D|0|0(D|(O|O|O|D|D]||0(0|0|Q@|0|0|0|0|0
GreelGreen(02) |[:1:1:1: ol IS IS I B 0l SN B I R N I B I A Il B Bhe
o GIQIGIO (O] & | &0 310l el |1(DIo D00 010
Green(253) (G |00 |o|o|o|e|o|t(a]ij{L|{1|l|l|O|0|O|(D|Q|O|0]0]|0
Green{254) (O (O (O |O|Q|{D|{O|O|I{2 (2Ll |L|(2|1|O|0|O|0|0|0|0]|0
Green{2Ss)
Bright
Blus {00 GIOQIG 0G0 (DD R(0|(QIDIG]0]00|0 D00 |0 G|0
Dhark GIQ IGO0 8100|000 0|Q|00[0]0|G]0|0|0]5!1
Blue{1} Qo008 000|000 |(B|0|0|0|B | O(6(0|0]L1]0
Blue [Blue{i2) 4 I o o I B D B e S S Y L B e e e
DRI 0 ORI} E I
Blue(233) |[Q|O0(0 (|0 |0 |0 0|0 |G(D (O] GGl I2|3]Y22|2]|0
Blue{254) (0|0 |00 ({3|C| Q{00 |0|0(0(0Q]aiD|11)E]3]T 2(2]2
Blue{255)
Bright

Note) Input signal: 0 =Low level voltage, 1=High level voltage
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SAMSUNG DISPLAY

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.

Display_EN T

S J—

VGOV -

TGON Raget
EEPROM acosss

\

HPD
AUX{2C-over-AUY)
DP Main Link

VCChatna(i0h-00% | Of Onaval v e BL GFF . "
Raset assotion delay homVCCdsing | 2 Ons el black hramo after vald frame » 17
HPD assartion s 2138 VGE totling e Balow 0.1VCC) . T80
CON intialtzation (OP B fs up prisr lo i} | - | 17 Minimum power-off duretion mquiement 145
LUT hading cotmplation - | % Pixed discherge time . T80
Fuli black tama i1 ] 11
Full valid frame ’ 1 a ,
e s i
3, HPD nssertion max, fom YOS wilba TT 4 T2
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SAMSUNG DISPLAY

5.8 INPUT TERMINAL PIN ASSIGNMENT

5.8.1 INPUT SIGNAL & POWER

{ eDP, Connector : 20455-040E-0, I-PEX or the equipment with equivalent capability )

Pin No, Symiol Function Remark
1 Ground
2 Hot Plog Detect
3 Ground
4 VCeC
5 vCce
6 vCC
7 vCe
8 Ground
3 AUX P Positive eDP AUX Data Input
10 AUX_N Negative eDP AUX Data input
11 Ground
12 LANE ON Negative eDP Difforential Data Input
13 LANE_OP Positive eDP Ditferential Data Input
14 LGN Ground
15 LANE_IN Negative eDP Differential Data Input
16 Puositive eDP Dilferential Data Input
17 Ground
18 LANE 2N Negative «DP Differential Data input
19 Positive eDP Dilferential Data Input
20 Ground
2% LANE 3N Negative ¢DP Differential Data Input
22 LANE_ 3P Positive eDP Differential Data Input
23 Ground
24 Ground
5 Ground
25 Curmrent Feedback for Branch #6 of the LED Aray
27 Current Feedback far Branch #5 of the LED Array
28 Current Feedback for Branch #4 of the LED Array
29 Curent Feedback for Branch #3 of the LED Array
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SAMSUNG DISPLAY

30 Current Feedback for Branch #2 of the LED Array
31 Current Feedback for Branch #1 of the LED Array
32 Ground

33 Current Feedback for Branch 6 of the LED Array
M Cument Feedback for Branch #5 of the LED Aray
35 Cunent Feedback for Branch #4 of the LED Amray
36 Current Feedback for Branch #3 of the LED Array
37 Current Feedback for Branch 42 of the LED Armray
38 Current Feedback for Branch #1 of the LED Array
39 Ground

40 NC

41 Power OF LED

42 Power OF LED

43 Power OF LED

44 NC

45 Ground

48 NC.

a7 Power OF LED

48 Power OF LED

43 Power OF LED

50 NC

51 Ground
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SAMSUNG DISPLAY
6. PIXEL FORMAT

PCB/Flex Bonding Ledge
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7. OUTLINE DIMENSION
20 sloie]
200 TAJUEN, (PFRING NH)
188 SIULTIE AFEA]
3
@ | {3
148 —
ik
§ g &
g @ *
B
53%
— — 5
[574
8
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.t
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SAMSUNG DISPLAY

8 MARKING

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

{1)Parts number : LTLO97QLO1
{2)Revision code : 3 letters
(3)lotnumber X X X X XXX XX X XXX

i I_ Samsung Revision Code
! Panel number
k CellID

Lot ID
Month

Year

Product Code

Line

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 / or 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) I the surface of the polarizer is dirty, clean it using some absorbent cotton or soft cloth.
{f) The desirable cleaners are water, IPA (Isoprophyl 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 IC.
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(i) Use fingerstalls with soft gloves in order to keep display clean during the incoming inspection and assembly
process.

{i) Do not disassemble the module.
{k) Do not pull or fold the LED FPC.
{h) 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 I/F connector shall not be touched directly with bare hands.

9.2 STORAGE
We highly recommend to comply with the criteria in the table below.
ITEM Unit Min. Max.
Storage
T
Temperature (%) > 40
Storage
Humidity (%rH) 35 75
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 5 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 OPERATION

{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.

(€) 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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