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SAMSUNG DISPLAY SamsungjSeeies

1. GENERAL DESCRIPTION

DESCRIPTION

LTLO97QLOL1 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-Si TFT active matrix
Display colors 16,777,216 8bit
Number of pixel 2048 x 1536 pixel 4:3
Pixel arrangement RGB vertical stripe
Pixel pitch 96(H) X 96(V) typ pm
Display Mode Normally black (PLS mode)
Surface treatment Low-reflection gloss surface, <1.45%

Reflectance, 2H hardness

Doc. No. LTL097QL01-WO01 Page 3 of 29 Rev.No. V0.0



SAMSUNG DISPLAY

Samsung)SecreB

MECHANICAL INFORMATION

Item Min. Typ. Max. Unit Note
Modul Horizontal (H) 208.58 208.88 209.18 mm w/o flange
;Zz ® [ 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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2. ABSOLUTE MAXIMUM RATINGS

2.1 ENVIRONMENTAL ABSOLTE RATINGS

Item Symbol Min. Max. Unit Note
Storage temperate TSTG -20 60 °C 1)
Operating temperature TOPR 0 50 oC A
(Temperature of glass surface)
Shock (non-operating ) Snop 240 G 2), @
Vibration (non-operating) Vnop 241 G 3), @)

Note (1) The range of temperature and relative humidity are shown in the graph below 90% RH Max. .
(39T = Ta) If the temperature is higher than 40 C, the maximum temperature of wet-bulb shall be

less than 39°C. No condensation

Belative Humidity { %eRH)

100
a0 (39.90)
g0 }
60 |} ;
OperatingRange (5050.4 )
40 }
(B027.7 )
20
5 Storage Range
L i i s L ! * ' ' l . :
-40 -20 0 20 40 o %

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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2.2 ELECTRICAL ABSOLUTE RATINGS

(1) TFT LCD MODULE

Vieovee =3.3V, Vs = GND = 0V

Item Symbol Min. Max. Unit Note
Power Supply Voltage VDD VSS - 0.3 4.0
Y 1).(2.3)
eRVDS Input Voltage VeRVDS VSS -0.3 2.0

Note (1) WithinTa (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, Vicovee =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 T i 16 o 1).6)
(Rising + Falling ) K s '
Average Luminance F=100%
2
of White (5 Points) | Y"* 360 420 cd/m ('i)”a’)
Normal !
R V/'fw'lng 0.640
Red ngie
Ry ¢$=0 0.330
6=0
Gx 0.300
| Green
Co or Gy 0.600 (1),(5
Chromaticity -0.03 +0.03 SF£—3
(CIE) Bx 0.150
Blue
Bv 0.060
Wox 0.308
White
Wy 0.325
oL - 85 -
Hor.
A OH S - 85 -
Viewing CR>10 Degrees 1),(5)
Angle o At center _ 85 _
Ver.
oL - 85 -
White variation (13P) 5L - 14 1.6 - (6)
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Note (1) The definition of viewing angle : The range of viewing angle (10 < C/R)

MNormal Line
¢ =0° a=9°

12 O'clock
Y direction
b w=90°

6O'clock Y
direction

¢ = 90° 6r =90°

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(7) + CR(9) + CR(10)
CR =

5
Points = @ ﬁ@w@m@:_ @ at the figure of Note(B).

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.

(¢

Display data  White(TFT OFF) | Black(TFT ON) | White(TFT OFF) )
¢
A >(Tr | > |T¢ | ==

100% —

90%
Optical
Response

10%

0%

° & _
Time

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

5% 50% 5%
(@%) GO 5% ey area
Average Luminance of White ( Yiave) Qa» @ """"""""""" (25%)
p
. Y+ Y5 + Y +Yw + Yoo @ (50%)
= Yiave = : _— k,_ﬁcg @ .................... (75%)
(O : test 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 £2C, the dark room, windless(removed the direct wind), and no vibration.

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

Photo-detector

(TOPCON SR-3) \

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

oL = — : :
Minimum luminance of 13 points
10mm 10mm
—> € (25%) (50%) 75%) —> -—
T {7 &) L)
(E <:_> (25%)
CD <> C_D (50%) () :testpoint
l ® O, 75%)
(3) (2) )
10mm ~x 3 (N
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4. BLOCK DIAGRAM

4.1 TFT LCD MODULE

Column Driver (1026 ch x 6 pcs)
Boost Converer bo Veom calibranard - Charge Pump Emperatune
won Yaom Ofamp fer ¥eon ! ! Sencar
ol {TMP421) 1 %pin
L LDO far 2.5V Lagic GPM Controller ’ W Eate Comeol I [ 1 m’:
|- Viagic o - -,
' 1.3 Logi . eFYDSE ey
—_— Transmicter _
e LN fe TMagnalia T-can
el EESROM for DF Recelver || Logs
EAMmA T{ﬂl . f
LBS for 2.5vLagic - EDHD
[ K o o | | 2
T r OF [sdiamns) AL ch
o |
3.3V Power Some dJ | +
convereer for
1.2V Lagic ( eDP flem bonding pad (S4pin) :I

4.2 THE STRUCTURE OF LED PLACEMENT

{ & String x Tea x 2Line = Bdea )
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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 33 3.6 \

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

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

Current of Power |\ \aic | 1D - 331 364 mA (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

(a) White screen (] Mosaic [or checker) paters

) BEed
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(4) Rush current measurement condition

33V M1
26K1050
1&T N\ P J_ L VoocLeD INPUT)
R1 FUSE o1
47K I 1uF
CONTROL SIGNAL A2 =
| M2
(HGHtoLOW) [ N 'E 25K1309
']1\' R c2
|
J_ 47K I I_‘
c3 10000pF
—l_ 1uF
Yoo rising time is 500us
3.3V
0.9%op /

0.1%oo

GND 470us

Y
h
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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 2.8 29 \Y 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

Parameter Test Conditions Min Typ® Max Unit

12C pins: xSCL, xSDA

VoH  High-level output voltage External 1.2kQ) pull-up to VCC VCC v
VoL  Low-level output voltage 25V to 28Y 0.15vCC \
loL =8 mA
SPI pins: IROMx
ViH LYCMOS input High-level voltage 0.7vDDIO v
ViL LVCMOS input Low-level voltage 0:25VDDIO v
Von  High-level output voltage loL =4 mA, loH = -4 mA 0.8vVDDIO A
Voo  Low-level output voltage: 0.15VDDIO A
LCD control pins:
VoH  High-level output voltage loL =4 mA, loH = -4 mA 0.8vDDIQ v
VoL  Low-level output voltage 0.15VDDIO A
General I/O pins
VIH LYCMOS input High-level voltage 0. 7VDDIO v
ViL LVCMOS input Low-level voltage 0.25VDDIO v
Von  High-level output voltage loL =4 mA, lon = -4 mA 0.8vVDDIO A
VoL  Low-level output voltage 0.15VDDIO \
5.3.2 eDP AC/ /O Characteristics
Parameter Test Conditions: Min Typ? Max Uit
Supply ramp up time:
125 WDDIO supply ramp up time 10% to 80% of the VDDIO 10 ms
supply voltage
1.2 1.2V supply ramp up time 10% to 90% of the 1.2V 10 ms
supply voltage
Power ramp delay
Aeower Delay time from VDDIO supply to 1.2V VDD12 & | 90% of VDDIO supply to 80% | 19 10 ms
WDDRX supply of 1.2V supply
Mteowennzra  Delay from 1.2V power ready & VDDIO power | 90% of 1.2V supply & 80% of-| (5 ms
ready to RST_M pin de-assertion VDDIO  supply (all power
supplies ready) to 25% of the
RST_N (pin D4) de-asseriion
(rising edge)
CMOS output pins: GPIOx CL=10pF
r Output rise time 6 ns
i Output fall time 6 ns
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SPI pins: IROMx
thi  Clock high time g ns
flo  Clock low time g ns
tsetup Data in selup time reference to clock rising edge 5 ns
thold Data in hold time reference to clock rising edge Li] ns
v Data out valid fime reference to clock falling edge 9 ns
tho  Data out hold time reference to clock falling edge 0 ns
fcss  Chip select setup time reference torclock rising edge 25 ns
fcsh Chip select hold time reference to clock falling edge 10 ns
Master I2C pins: MSCL, MSDA

E Master 12C bus 10% to-90% rise tima 150 ns

VDDIO
0.8 VDBIO

VDDIO

vDpDl2
0.OxVDDI2

VDD12

125xVDDIO
RETH

Power up and reset timimg sequence

el

__________ e

t] = 2ms
12> 2ms
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5.3.3 eRVDS transmitter characteristics

Symbol and Parameter Test Conditions Min T3||'|:z Max Unit
Transmitter Characteristics
Vop: Differential output voltage at default setting COG LV driver test set-up 320 400 480 my'
Minimum programmable swing (8 programmable levels) as shown in the below 200 my'
Maximum programmable swing (8 programmable levels) figure 600 my
Rterm=1000Q
Vew: Output common-mode voltage 500 600 700 mvy
Minimum programmable Vg, (8 programmable steps) 500 my
Maximum programmable Ve (8 programmable steps) 00 my
AV g Variation in Vg between 0 and 1 30 my
AVey: Yariation in Ve between 0 and 1 30 my
Ta/T= Rise and Fall Transition Time (20% - 80%) Vewm = 600mv 430 ps
Vao = 400mV
Ryx: Transmitter Differential Qutput Impedance 100 Q
Minimum programmable output impedance 70 0
Maximum programmable output impedance 500 Q

Power up and reset timimg sequence

"'I'rql'l'lﬁﬂ:l - _i.
"n"nu'-'l'#-r"l E
MenmaPHVemms®) .
T
B0 || -

"'ﬂriﬁm'.l‘fmﬁﬁ'.lﬁim

v Differential

e = e =
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5.3.4 Displayport Aux channel characteristics

Symbel and Parameter Test Conditions Min Typ’ Max Unit
Ul Unit Interval for AUX channel 04 0.5 0.6 Hs
Vaux-DiFFpp.  AUX differential peak-to-peak voltage at TP1 500 1000 mv

when driving the bus

Vaux-nc-cw-mx. AUX common mode voltage when receiving GND A%
Vaux-De-cw-Rx. AUX common mode voltage when transmitting 0.15 A%
|AUX-SHORT: AUX channel short circuit current 20 mA
Raux-DIFF: Differential termination resistance 80 100 120 Q
Raux-se: Single-ended termination resistance 40 0 60 Q
Caux: AUX AC coupling capacitor 75 200 nF

5.3.5 Displayport Main link receiver characteristics

Symbol and Parameter Test Conditions Min Typ® Max LUimit

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

Modulation frequency 10 40 kHz

Center spreading amplitude (programmable) -1.0% 10 %
VR¥-DIFFp-p. Differential peak-to-peak input voltage 100 1320 my
at package pins
Maximum adaptive/programmable equalization level a9 dB
at 1.35GHz
VRx pc_ow: Ry input DC common mode voltage GND v
RRx-DIFF; Differential termination resistance &0 100 0
RR¥-5E: Single-ended termination resistance 40 G0 0
|IR®_SHORT: Rx short circuit curment limit 20 mA
Lrx_skeEw_INTRA_PaIR: Infra-pair skew at Rx package
pins (HBR)

RX intra-pair skew tolerance at HBR 150 ps
LR _sSKEwW INTRA_PAIR. Infra-pair skew at Rx package
pins (RBR)

RX intra-pair skew tolerance at RBR 300 ps
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Receiver Jitter Tolerance for High Bit Rate (HBR)

Total jitter tolerance at 2MHz 1227 mdl
Total jitter tolerance at 10MHZ h48 miJi
Taotal jitter tolerance at 20MHz 505 mul
Total jitter tolerance at 100MHz 491 il
Receiver Jitter Tolerance for Reduced Bit Rate (RBR)
Total jitter tolerance at ZMHz 1648 mul
Total jitter tolerance at 10MHZ 778 miJl
Taotal jitter tolerance at 20MHZ TaT mul

Mote: Jitter Tolerance Testingdollows VESA
DisplayPort™ PHY Compliahte Testing Standard,

Version 1.1.
Symbol Error Rate, nomal link data transmission, 1. TJ at Receiver Connector 107
HEBR, 4 lane pperation (TP3) =0.491U1 @ Bit Error Rate
(BER)=10"
2. Eye Height at TP3 = 150mVpp
3. Max lange to lane mismatch of
insertion loss at TP3:
20Mog Imax(eye height)min(eye
height)] = 2.3dB
4. Max source pre-emphasis
level at level 0 (0dB) = D0.25dB
5.4 INTERFACE TIMING
5.4.1 TIMING PARAMETERS
Signal Iltem Symbol Min. Typ. Max. Unit Note
Frame Frequency Cycle TV - 60 - Hz
Vertical Active Display i
Display Term Period TVD - 1536 - Lines
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

JUU@:" i, Il
ocue | L UV — -Lw

Thd Tha

]
Data }alid DisplayData 2048 }
_/ Tc -

il
I —a Tch -
k.
5] I
SO 506 Lt o
105
DL - P
Trolk
Td= Tdh e
PO
Dis play
data e
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5.5 INPUT COLOR DATA MAPPING

Input Color Data
Color Red Green Blue
nMSE L5B | MSH L5E | M5B L5B
R7|R6[RS[RAR3R2[R1|ROJGTGS|GS G4|G3G2|G1 |GHB7|BaB:[BYB3|[B2|E1 [BO
Black G e | (o 00| 0 a0 OOl d (0] G o]ela{0] o000
Red(255) Lo LfLrfrjryofojopojola (o] oo]olafo]ofo|{o)0(|0
Green 2535 (O (0| 0|0 (00|01 {1{Lf{1f{r (L1 |1|m|@|D|o|o(a|l0|n
BazicBlus(225) |0 |0 (0|0 |00 000|000 f{ol1f{Lt]11{1]LL]1
ColodCvan VN T O e I I O A A I I
& |plagenta T A A O A I I A I A I A I
Yellow L{rfjLyejrpiyrr v fefefopa{irpo)ajalopoidalfo
White Ljrjtfrfrprfrfrjrjrfefryrjefrrfyrjefryrjrjefry|t
Feed(00) I I I I O O O R R O I R R R R R
Dark G| o 00| (o )alo|apd (o) ool afaolo(d a0
Red(D1) L O VI O T T O O O 0
Fed |Red(02Z) S I I B R N N : N I I
Ljojtfjrjyfijolifo|olo|ala|(o]d|o]olafo]ola|0) 0|0
Red(253) A A S R I R R e R R R R R R R VR
Red(254) A I A I I ljojofojo|la |00 OO0 0)0)0|(0
Red(255)
Bright
Green(00) |(ofo(o|o|o|0|0|0|0|D|0(0f0|0fD oo oo ofo)oo
Dark Clojopofo (o ajo(0o)o(olofI{opofafoofopopn
Green(01) (OfOo(0|0|0| 0| 0|0 |00 {00001 o oo oo oo
Gree |[Green(02) | - | - |- S I e S I I I : o
n Glofo|o|ofo|do|ofr 11|11 fr|ofl|oiofaldfo]d|o|n
Green(25330 |0 |0 |00 (O[O (O[T (2|2 |21 | | | @|D(O(O(d] 00|00
b =TRSO I B e R R R
Green(253)
Brizht
Blus{(:0] I T I T I T 4 T U O I O VR S R I T R
Dark I IR T T R T O R I
Blue(01) Qoo o) oo o o[ 0|0 |00 f(0] 0| elofa)a|d]dl
Bluz [Blue(02) o 1 B e I S I I I i o
A I T T T T A I I A O
Blus(223] |0 |0 |0 Q|0 OO (0[O0 {0 (00|00 1]1]1 1111
Blus(224) |O(0Q 0|00 G0 00|00 (00| ef1]1]1 11111
Blue{235)
Bright
Note) Input signal: 0 =Low level voltage, 1=High level voltage
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SAMSUNG DISPLAY Samsungjsecres

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.

D EN T
VeOBaY —’1_[ }

TCON Reset \ /
EEPROM access . [ [EE,',E}‘;;;“;E;} ITCON satupI LUT loading ]
HPD s T | n T4 T5

AUX{12C-over-AUX)

OP Main Link | m

1 T12 5

Bl

Uisplay Valid video ]

Description Min. | Typ. Max I Dascription Min. | Typ.  Max.
0 YCC riga time (10% - 90%) a1 - 2 il One full vald frame a'ter B OFF . : i
Ti# Reset assartion delay from VGG riging 20 - |15 T2 One ful black frame after valid frame . N
T2 HPD assartion time 3 O T3 VGO falling ime (below 0.13CC) < | - | T8O
13 | TCON initalization (DR Rx s up prigr tothis) | = | 17 | 30 T142 Minimum power-off duration requiremint 125
™ LUT loading completion S T Ti5 Plxel discharge time < | - | T8O
T8 Full blak frame 17|47 | 17
Full valid frame T T
Max. power-on dalay 1983 Min. pawer-off duration requiremant 125
1. EDIDVvendlor D) s cached to internal registar during this period Unit* ms

2. M time for panel and power-ral dischirge
3, HPD assertion max. from VO will e T1 4 T2

Doc. No. LTL097QL01-W01 Page 21 of 29 Rev.No. V0.0



SAMSUNG DISPLAY SEmsung)Seerey

5.8 INPUT TERMINAL PIN ASSIGNMENT

5.8.1 INPUT SIGNAL & POWER
( eDP, Connector : eDP Flex)

Pin No. Symbol Function Remark
1 GMND Ground
2 HPD Hot Plog Detect
3 GMND Ground
4 PVDD VCC
5 PVDD VCC
6 PVDD VCC
7 PVDD VCC
8 GND Ground
9 AUX_P Paositive eDP AUX Data Input
10 AUX_N Megative eDP AUX Data Input
11 GMND Ground
12 LANE_OM MNegative eDP Differential Data Input
13 LAME_OP Positive eDP Differential Data Input
14 GMND Ground
15 LAMNE_1MN Megative eDP Differential Data Input
16 LAME_1P Paositive eDP Differential Data Input
17 GMND Ground
18 LAME 2N MNegative eDP Differential Data Input
19 LAME_2P Positive eDP Differential Data Input
20 GND Ground
21 LANE_3N Megative eDP Differential Data Input
22 LANE_3P Positive eDP Differential Data Input
23 GND Ground
24 GMND Ground
25 GND Ground
26 FBE_B Current Feedback for Branch #6 of the LED Array
27 FB5_B Current Feedback for Branch #5 of the LED Array
28 FB4 B Current Feedback for Branch #4 of the LED Array
29 FB3_B Current Feedback for Branch #3 of the LED Array
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30 FBZ_B Current Feedback for Branch #2 of the LED Array
31 FB1_B Current Feedback for Branch #1 of the LED Array
32 GMND Ground

33 FBE_A Current Feedback for Branch #6 of the LED Array
34 FBS_A Current Feedback for Branch #5 of the LED Array
35 FB4_A Current Feedback for Branch #4 of the LED Array
36 FBE3_A Current Feedback for Branch #3 of the LED Array
37 FB2_A Current Feedback for Branch #2 of the LED Array
38 FB1_A Current Feedback for Branch #1 of the LED Array
39 GMND Ground

40 NC NC

41 VELU_B Power OF LED

42 VBLU_B Power OF LED

43 VBLU_B Power OF LED

44 NC NC

45 GMND Ground

46 NC NC

47 VBLU_A Power OF LED

48 VBLU_A Power OF LED

49 VBLU_A Power OF LED

50 NC NC

51 GND Ground

Doc. No. LTL097QL01-WO01
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6. PIXEL FORMAT

PCB/Flex Bonding Ledge

Lime | I‘nlﬂlalnlﬂla

|G

1536 I

Scan Direction
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7. OUTLINE DIMENSION

208 BA[QWTLINE]
200 741BEZEL OPENING AREA]
186 61[ACTIVE AREA)
% |
= i T
__ i _—-

7.008 — T T T w
! | : |
| | |
! | :
| ; |
| i |
| | | .

1 [ 1 = i j—

| ! IEEE

— 4+— H-— B E £

| | | 3 B 2

i g8 T

| ; |

| ; |

| = |

| ! e

L | | [
! |

_____________________ _I_________________.__
T
' i | ..

: 2 -
I o
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8 MARKING

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

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

L Samsung Revision Code
Panel number
Cell ID

Lot ID
Month

" Year
Product Code
Line

9. GENERAL PRECAUTIONS

9.1 HANDLING

(@) 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) If 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.

(j) Do not disassemble the module.
(k) Do not pull or fold the LED FPC.
() 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 (C) 5 40
Temperature
>torage (%rH) 35 75

Humidity

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 5to 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.

(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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