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REVISION HISTORY

Date Revision No. Page Summary
Mar 3, 2008 P00 All LTN121AP02-001 Model spec was issued first.
p2g- | EDID was revised.
June. 6, 2008 PO1 30
(AS-1S) checksum “6A” ->  (TO-BE) “8D”
July 9. 2008 AQ00 All Approval specification of LTN121AP02-001 was issued.
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GENERAL DESCRIPTION

DESCRIPTION

LTN121AP02-001 is a color active matrix TFT (Thin Film Transistor) liquid crystal display
(LCD) that uses amorphous silicon TFT as a switching devices. This model is composed of
a TFT LCD panel, a driver circuit and a backlight system. The resolution of a 12.1" contains
1280 X 800 pixels and can display up to 262,144 colors. 6 O'clock direction is the Optimum
viewing angle.

FEATURES

* Wide viewing angle

* High contrast ratio

* WXGA (1280X800 pixels) resolution

* Low power consumption

» DE (Data enable) only mode.

* LVDS Interface with 1 pixel / clock (1 channel)
» Auto-Recovery Function

APPLICATIONS

» Tablet PC
* Display terminals for AV application products
« If the usage of this product is not fer PC dpplication fbut for others, please contact SEC

YWY XA COMm
NN . IX I WU, G
GENERAL INFORMATION

ITEM SPECIFICATION UNIT NOTE
Display area 261.12(H) x 163.2(V) (12.1” wide diagonal )| mm
Driver element a-si TFT active matrix
Display colors 262,144
Number of pixel 1280 x 800 (WXGA) pixel
Pixel arrangement | RGB vertical stripe mm
Pixel pitch 0.204(H) x 0.204(V)
Display Mode Normally Black
Surface treatment f\ﬁ/ii'zgéaﬁ, HARD-COATING 3H)
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Mechanical Information

ITEM MIN. TYP. MAX. NOTE
Horizontal (H) 275.3 275.8 276.3
Module | vertical (v) 1775 178.0 1785
Slize
Depth (D) - 6.3 6.6
Weight ) 2859 300g

1. ABSOLUTE MAXIMUM RATINGS
1.1 ENVIRONMENTAL ABSOLUTE RATINGS

Item Symbol Min. Max. Unit Note
Storage temperate TSTG -20 60 °C Q)
(Tem?)Zrea:Z[ Irr;gotfeg;Tapsesritue rface) TOPR 0 50 < @)
Shock ( non-operating ) Snop - 240 G (2),(4)
Vibration (non-operating) VRop - 2.41 G (3),(4)

Note (1) Tem &atu'e add re'atin humidity ra\ﬁi arelshowdl in the figure ped. TR

05 %4 RH M | (40 *CE 1) W, 4 s,
Maximum wet - bulb temperatugg at 39 °C or less. (Ta > 40 °C ) No condensation

Relative Humidity ( %RH)

100
20 (40,90)
80 |
0 I operating Range
(50,50.4)
420 |
(60,27.7)
20
Storage Range
5
Il O | L
-40 -20 0 20 40 60 80

Temperature ( °C)

(2) 2ms, half sine wave, one time for £X, £Y, + Z.

(3) 5-500 Hz, random vibration, 30min for X, Y, Z.

(4) Attesting Vibration and Shock, the fixture in holding the Module to be tested have to be
hard and rigid enough so that the Module would not be twisted or bent by the fixture.
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1.2 ELECTRICAL ABSOLUTE RATINGS

(1) TFT LCD MODULE

Vob =3.3V, Vss = GND = 0V

Item Symbol Min. Max. Unit Note
Power Supply Voltage Vob Voo - 0.3 Voo + 0.3 \% ()
Logic Input Voltage Vin Voo - 0.3 Voo + 0.3 Vv (2)
Note (1) Within Ta (25+£2 °C)
(2) BACK-LIGHT UNIT
Ta=25+2°C
Item Symbol Min. Max. Unit Note
Lamp Current I 2.0 7.0 mArms Q)
Lamp frequency FL 40 80 kHz ()

Note 1) Permanent damage to the device may occur if maximum values are exceeded

Functional operation should be restricted to the conditions described under normal operating conditions

WA JXlicd. com
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2. OPTICAL CHARACTERISTICS

The following items are measured under stable conditions. The optical characteristics should be
measured in adark room or equivalent state with the methods shown in Note (5).
Measuring equipment : SR-3

*Ta= 25%2°C, Vop=3.3V, fv=60Hz, focik=76.77MHz, IL = 6.0 mA

Item Symbol | Condition Min. Typ. Max Unit Note
Contrast Rati
ontrast Ratio CR goo | 1000 - : (1), (2), (5)
(5 Points)
R Ti tT
esp_o.nse |me_a a Trr - 25 35 msec D), 3
( Rising + Falling )
Average Luminance VL e 170 210 i cdim? [L=6.0mA
of White (5 Points) ’ D, @
Normal
Rx Viewing | 0572 | 0602 | 0.632
Red Angle
Ry _ 0.307 0.337 0.367
¢=0
Gx =0 0.300 0.330 0.360
Green
Color WA B A 0.503%, (#0843 | 70873720 MW
Chromaticity |\ - \ : : [ 1), (5)
Blue
By 0.096 0.126 0.156
Wx 0.285 0.313 0.341
White
Wy 0.309 0.329 0.349
oL - 85 -
Hor.
Viewing On CR=10 ) 85 ) Degrees 1), 5)
Angle At center '
g Ver. R - 85 -
Q@ - 85 -
5 points
> PoIn's & 60 i i % ©6)
White Variation
1.3 POir.]ts. o 45 - - % (6)
White Variation
Samsung Secret
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Note 1) Definition of Viewing Angle : Viewing angle range(10 < C/R)

Normal Line
@=0°6=0°

12 O’clock
\Y direction
¢, =90°

6 O'clock VY
direction
¢, =90°

B, =90°

Note 2) Definition of Contrast Ratio (CR) : Ratio of gray max (Gmax) ,gray min (Gmin)
at 5 points(4, 5, 7, 9, 10)

CR(4) + CR(5) + CR(7) + CR(9) + CR(10)
CR =

5
Points @ @ @ @ at the figure of Note (6).

Note 3) Definition of Response time :

A

Displedy/ cdta \l | Wnieé (T oFF) mack(;%om 7t | While(TET OFF) )

i —>|TR |[«— > [T | <
100%
90%
Optical
Response
10%
0% R .
Time
Note 4) Definition of Average Luminance of White : measure the luminance of white at 5 points.
320 640 960
; VIEW AREA
Average Luminance of White ( YLave) @ @ 200
Y4+ Yis + Y7 + Yoo + Yio @ 400
YLAvE = i
5 © ® 600
! (lines)

QO : test point
Samsung Secret
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Note 5) After stabilizing and leaving the panel alone at a given temperature for 30 min , the measurement

should be executed. Measurement should be executed in a stable, windless,and dark room.
30 min after lighting the backlight. This should be measured in the center of screen.

Lamp current : 6.0mA ( Inverter : SIC-130T )

Environment condition : Ta =25+ 2 °C

1
!
Photo-detector | :|

(TOPCON SR-3) \

T1]
A
!
i
Field = 2° .
‘.( 50 cm
1
TFT-LCD module ! LCD panel
1
1
!
! v
i
1
= Center @f the screen
[ [

Note 6) Definition of 13 points white variation (8 L), CR variation(Cver) [ (1) ~ @ 1

Minimum luminance of 13 points

oL =

Maximum luminance of 13 points

—> 320 640 960 —>

1@ o @
T . . 200
'O @) @0 O :testpoin

! G ¢ @ ° - e

10mm
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3. ELECTRICAL CHARACTERISTICS

3.1 TFT LCD MODULE

Ta=25+2°C
ITEM SYMBOL MIN TYP MAX UNIT NOTE
Voltage of Power Supply Vop 3.0 3.3 3.6 \%
Differential Input High Vin - - +100 mvV
Voltage for LVDS Vcm=+1.2V
Receiver Threshold Low Vi -100 - - mv
H F FH 46.38 48.96 60 KH
Vsync 60Hz sync Freq z
rF Main Freq |  FocLk 60.99 76.77 105 MHz
e Hsync Freq FH 38.65 40.80 50 KHz
q 50Hz
g Main Freq | Focik 50.82 63.97 87.5 MHz
n
H F F KH
c 40Hz sync Freq H 30.92 32.64 40 z
y Main Freq FocLk 40.66 51.18 70 MHz
Rush Current IrusH - - 15 A (4)
White - 270 5 mA (2),(3)*a
‘ ! A ! ’ i h_Y 4 - h_Y | f Wiw
I Moga‘c § \Bo \ 260 AN (2),(3)*b
Current of | y B
Power Supply WinXP . .
Pattern 250 - mA (2),(3)*c
Max - *
Pattern 290 330 mA (2),(3)*d

Note (1) Display data pins and timing signal pins should be connected.(GND=0V)
(2) fv=60Hz, fock =76.77MHZ, Vdd = 3.3V, DC Current.
(3) Power dissipation pattern

*a) White Pattern

VIEW AREA
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*c) 1dot Vertical stripe pattern

4) Rush current measurement condition

Y

3.3V M1
2SK1059 Va A
1wl Ve _L > VDD (LCD INPUT)
R1 T FUSE c1
’ ‘ ‘ '47K‘ - A Y a | y 1uF\ W W
NN, XKWL G
CONTROL SIGNAL -
(HIGHto LOW) ~[—>—* e 4E ZASZKBQQ
12v
R3 C2
|
e
10000(F
T 1uF
Vbp rising time is 470us
0.9VoD )/ 3.3V
0.1Vobp
GND
. 470us
%l <
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3.2 BACK-LIGHT UNIT

The backlight system is an edge-lighting type with a single CCFT ( Cold Cathode Fluorescent Tube ).
The characteristics of a single lamp are shown in the following table.

-INVERTER : SEM SIC 130T

-Lamp : SS18C2700N6580C2702600S Ta=25+2°C
Item Symbol Min. Typ. Max. Unit Note
Lamp Current I 3.0 6.0 6.5 mArms (1)
Lamp Voltage Vi - 605 - Vrms IL.=6.0mA
Frequency f 50 60 65 KHz (2)
3
Power Consumption PL 3.8 w 3
L= 6.0mA
Operating Life Time Hr 12,000 Hour (4)
1,030 Vrms 25°C, (5)
Startup Voltage Vs
1,235 Vrms 0°C, (5)
Lamp Start-up time Ts - - 1.0 sec

Note) The waveform of the inverter output voltage must be area symmetric and the design of the
inverter must have specifications for the modulariz ed lamp.

The performance of the backlight, for example life time or brightness, is much influenced by the
characteristics of the DC-AC inverter for the lamp. So all the parameters of an inverter should be carefully
designed so as not to produce too much leakage current from high-voltage output of the inverter.
When you design or order the inverter, please make sure that a poor lighting caused by the mismatch of
the backlight and the inverter(miss lighting ®flicker, €fc.) never oc@ur. When you confirm it, the module
should be dperdtediin the sdfile cczndltlr(])n a;]s |L$stalledw youmnstrument.ﬁ \b Iv \
Note (1) Lamp cugrent asured with a Ri uency cufrent metefas shown/below;

i A L TR B AR A A

_

HOT : ( Pink)
LCD ! COLD : ( Black )
. ac
MODULE —1> @ INVERTER

(2) Lamp frequency may produce interference with horizontal synchronous frequency and this
may cause line flow on the display. Therefore lamp frequency should be detached from the
horizontal synchronous frequency and its harmonics as far as possible in order to avoid interference.

(3) Refer to IL xVL to calculate.

(4) Life time (Hr) of a lamp can be defined as the time in which it continues to operate under the
condition Ta= 25 + 2 °C and I. = 6.0 mArms until one of the following event occurs.

1. When the brightness becomes 50% or lower than the original.

2. When the Effective ignition length becomes 80% or lower than the original value.
(Effective ignition length is defined as an area that has less than 70% brightness compared to
the brightness in the center point.)

(5) The inverter open voltage - this voltage should be measured after ballast capacitor- have to be larger

than the lamp startup voltage, otherwise backlight may has blinking for a moment after turns on
or not be turned on.

If an inverter has shutdown function it should keep its open voltage for longer than 1 second
even if lamp connector open.

Samsung Secret
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4. BLOCK DIAGRAM
4.1 TFT LCD Module

12.1" WXGA

TFT-LCD Panel

{ EEPROM l
\ 4 LVDS S
|nput_ N\ 4 N\ RSDS )
Connector LVDS Input/RSDS Output
DF19KR-20P-1H Timing Controller
/N J Source
Driver
IC
.
DC-DC Gamma
Converter
Generator
N——
4 N\
VCOM
=P Video Sig_nal i Generator
==p Control Signal |
VCOM :
A SOURCE PCB
m=p AVDD
m=p \/on/Voff

Gate Driver IC

WA XIicdl.coim

4.2 BACK-LIGHT UNIT

Reflector

LAMP

]—

1 HOT (Pink)

< .
2 COLD(White)

Note) The output of the inverter may change according to the material of the reflector.
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5. INPUT TERMINAL PIN ASSIGNMENT

5.1. Input Signal & Power LVDS, Connector : DF-19KR-20P-1H(Hirose)

No. Symbol Function Polarity Remarks
1 VSS Ground

2 VDD POWER SUPPLY +3.3V

3 VDD POWER SUPPLY +3.3V

4 VEEDID DDC 3.3V Power

5 N.C No connection

6 CLKEDID DDC Clock

7 DATAEDID | DDC data

8 RxINO- LVDS Differential Data INPUT (R0-R5,G0) Negative
9 RxINO+ LVDS Differential Data INPUT (R0-R5,G0) Positive
10 GND Ground

11 RxIN1- LVDS Differential Data INPUT (G1-G5,B0-B1) Negative
12 RxIN1+ LVDS Differential Data INPUT (Odd G1-G5,B0-B1) Positive
13 GND Ground

14 RxlN?-‘ . YLYI’S IJffgrQnFial Dald INPUTH(B2:BS,Syn@IDE) £+ ™| Negative /[
15 | rangs W WoHE Différetial DataAI:SBT (BB SyrtiDE), P febositive
16 GND Ground

17 RxCLK- LVDS Differential Data INPUT Negative
18 RXCLK+ LVDS Differential Data INPUT Positive
19 GND Ground

20 GND Ground
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5.2 LVDS Interface : Transmitter DS90CF363 or Comp atible

Pin No. Name RGB Signal Pin No. Name RGB Signal
51 TxINO RO 14 TxIN14 G5
52 TxIN1 R1 15 TxIN15 BO
54 TxIN2 R2 19 TxIN18 B1
55 TxIN3 R3 20 TxIN19 B2
56 TxIN4 R4 22 TxIN20 B3
3 TxING R5 23 TxIN21 B4
4 TxIN7 GO 24 TxIN22 B5
6 TxIN8 Gl 27 TxIN24 Hsync
7 TxIN9 G2 28 TxIN25 Vsync
11 TxIN12 G3 30 TxIN26 DE
12 TxIN13 G4 31 TXCLKIN Clock

LVDS INFERFACE
WAVIWVAN N o' (@ (%
Graphics controller v S90CF383 “LDFEOKRI20PIH Integrated IC
18-bit pepg 51 48
RED1 52 TXOUTO- RXINO-
RED4 56
REDS5 3 46
GREENO 4 TxOUT1- RxIN1-
GREEN1 6 45 100Q
GREEN2 7 TxOUT1+ RxIN1+
GREEN3 11
GREEN4 12 42
GREENS5 14 TxOUT2- RxIN2-
BLUEO 15 a1 100 Q
BLUE1 19 TXxOUT2+ RxIN2+
BLUE2 20
BLUE3 22 40
BLUE4 23 TxCLKOUT- RxCLKIN-
BLUES 24 39 100 Q
Hsync 27 TXCLKOUTH+ RXCLKIN+
Vsync 28
Enable 30
CLOCK 31

Note : The LCD Module uses a 100ohm resistor between positive and negative lines of each
receiver input.
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5.3 BACK

LIGHT UNIT

Connector : JST BHSR - 02VS -1
: SM02B-BHSS-1(JST)

Mating Connector

Pin NO. Symbol Color Function
1 HOT Pink High Voltage
2 COLD Black Low Voltage

5.4 Timing Diagrams of LVDS For Transmission

LVDS Receiver : Integrated T-CON

TxCLK OUT

A

RxCLK IN

Rx IN1 /

RxINO >

Rx IN2 /< RxOUT20 RxOUT19 >< RxOUT18

AN

Y

/

RXOUT17 RXOUTlG ><RXOUT15 ><RXOUT14 '<

WA pXlied.com -

\<RXOUT13 ><RXOUT12 ><RXOUT11 ><RXOUT10 ><RXOUT9 ><RXOUT8 ><RXOUT7 '<

<RXOUT6 ><RXOUT5 ><RXOUT4 ><RXOUT3 ><RXOUT2 ><RXOUT1 ><RXOUTO ><

GO R5 R4

Samsung Secret
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5.5 Input Signals, Basic Display Colors and Gray Scale of Each Color

DATA SIGNAL GRAY

COLOR | DISPLAY RED GREEN BLUE SCALE

RO R1 R2 R3 R4 R5|G0 G1 G2 G3 G4 G5(B0 B1 B2 B3 B4 B5| LEVEL

BLAcCK 0| ofl olo| olo|lo|o|o|lo|o|lo]|ofo|o]|ofo]o -

BLUE |o|o|oflololofolo]|ofolofofz]afz|2]z]2 -

GreeN |o|olofoflolofz|a]|a[2|l2]2fo]o]ofo]o]o -

cyaN |o|lo|o|lolo|ofa|a]|afa|a]afz]afz|2]2]2 -

COLOR [ reD 1| 1| 2| 2| 2| 2{o| o] ofo| o]o|lo]o|o|o]o]o -

MAGENTA | 1| 2| 2| 1| 2| 2]o| ol ol o] oflo|z |22 ]2|2]2 -

vELLow | 1| 1| 2f 2| 2| 2f2| 2| 2f2] 2]2|lo]|ofo|o]o]o0 -

WHITE | 2| 2| 2| 2| af 2|2 2| 2| 2| 2|22 f2|2]2l2]2 -

BLAcK | o| o| o|l ol olo|lo|o| oflo|lo|o|lo|o|lo|o]o]o RO

oark L1l 0] 0lo|olofojo]ojo|ojojo]ojofofo]o0 R1

GRAY o| 1| ol of ol o|lo|o| o|oflo|o|o|lo|o|o|o]o R2

SCALE ) R3-R60
OF J

RED 1| o| 1| 2| 1| 2{o|o]|ofo|o]olo]|o|lo|o]o]o R61

LIGHT 1 of 1| 2| 2| 2|/ 2|0 oflo| ol o] o|o|o]|ofo]o]|o R62

RED | 1| 2| 2| 2| 2| £fo| ofo| o| offo|ofo|o]ofo|o R63

sLak o o) Rl a6 al ol dd ofofo [ d1 o fie el ol GO

DA§K_. o‘I o‘I o'o'o a [ %o o o 0 10 00 10 o Gl

GRAY A o| ol ol o| oflo|o|z1]lo]|oflo|lo]lo|lo|o|o|o]o G2

SCALE G3~G60
OF J

GREEN | ot ol ol olofoflo|l2fol2]|2|2]2]o|lo|o|o|o]o G61

o| ol olof ofolofzx|l2]|2|2]2]o|lo|o|o|o]o G62

GREEN |o| ol ol ol olo|afz2|2]|2|2]2]|o|lo]|o|o|o]oO G63

BLACK | o| o| o|l o| oloflo|o|oflo|o|o|lo]|o|lo|o]o]o BO

GRAY DARK000000000000100000 B1

SCALE N o| ol ol o| oflo|ofo|lo|oflo|lo]o|z]|o|o|o]o B2

OF B3~B60
BLUE J

o| ol ol o| oflo|o|olo]|oflo|lo|z|o|z]2|2]2 B61

HEHT ol ol ol o ofl oo olo| o] olofo]alas]1]1]1 B62

GREEN |o| o| o]l of ol o]jo|o|o|o|lo|lofa|a]2f2]|2]2 B63

Note 1) Definition of gray :
Rn: Red gray, Gn: Green gray, Bn: Blue gray (n=gray level)

Note 2

Samsung

)g}g)g"gg{gnalz 0 =Low level voltage, 1=High level voltage
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5.6 Pixel Format in the display

Pixel 1

Pixel 1280

cne el el

Line 800 EI EI

LTN121AP02-001 Panel

/el

/e

WA JXlicd. com
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6. INTERFACE TIMING

6.1 Timing Parameters

Signal Item Symbol Min. Typ. Max. Unit Note
Frame Frequency Cycle TV 804 816 828 Lines
Vertical Active Display .
Display Term Period TvD i 800 i Lines
One Line Cycle TH 1302 1408 1514 Clocks
Scanning Time
Hor.|zontal Active Dlsp_lay THD ) 1280 ) Clocks
Display Term Period
6.2 Timing diagrams of interface signal
: Tv
« = >
: XlCd.COI N
DE | |
3 T
DCLK | [T U T S P T
SRR ¢ : : :
—> <—C : : :
Do 5 THo \
o | L
DATA < Valid display data ( 1280 pixel) >7
SIGNALS

Samsung Secret
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6.3 Power ON/OFF Sequence

: To prevent a latch-up or DC operation of the LCD module, the power on/off sequence

shall be as shown below.
\3\’ /

Power Supply 3,0\//4— )
< 0.3V 7

VDD
ov

0.3V

0<T1<10 msec

— <—
T1 <
0 < T2< 50 msec > | Ts
0 < T3< 50 msec > T2 <—T,—>
150ms < T4 _ 7
Signals XVALIDX
oV
Power On Power Off
Back-light
200 msec < Ts 50% 50%
0 msec <Te \
— T e— > T

PowerON/OFEF Sequence
VAWVA I~A AA
‘ ‘ T1. V(*i ns*g the from 0\'4‘X\to LW A Y ‘WA S
T2 : The time from Vdd'to valid data at power ON.
T3 : The time from valid data off to VVdd off at power Off.
T4 : Vdd off time for Windows restart
T5 : The time from valid data to B/L enable at power ON.
T6 : The time from valid data off to B/L disable at power Off.

NOTE.
(1) The supply voltage of the external system for the module input should be the same
as the definition of Vbb.

(2) Apply the lamp voltage within the LCD operation range. When the backlight turns on
before the LCD operation or the LCD turns off before the backlight turns off, the
display may momentarily become white.

(3) In case of Vbbp = off level, please keep the level of input signals on the low or keep
a high impedance.

(4) T4 should be measured after the module has been fully discharged between power
off and on period.

(5) Interface signal shall not be kept at high impedance when the power is on.

Samsung Secret
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7. Mechanical Outline Dimension

[ Refer to the Next page |

WA JXlicd. com
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so
50

45

4s

40
40

EE}
35

25

N = c 2 - - . " 5 | 9 < . " N ° -
| A0m - ACTIVE AREA
I ~ ] N BM SHIFT SPEC. o
| | 5 | ‘\
g P = I BEZEL OPENING
o) _ L A B
~— | T ACTIVE AREA T
[ M2, PO.4 TAPPING 1A-BI < 1.0 (mm)
! T 1C-DI < 1.0 (mm) “
10 mn 1.8MIN(RIGHT SIDE 2.QMIN) IBMI 2 1.0 (mm) =
BEZEL OPEN MEASUREMENT POINT SCREW PENETRATION DEPTH
i ]
§ 275.840.3
E 1 6.6Max
ol : =
Ll R I T 1] ~ ~ ~ 577 - “j (21002 i ‘ - i ~ L
| E 1 D o B 0000 XKXKKKKKK XXX Dm m_"m [I [ ﬂwﬂm U "“w ‘ s
(7.04) . MR ﬂ
N MADE IN CHINA XXOCXXXXEXXKXXEXXXXXX XXX
138.240.3 N § ‘ g
By b il =
’ 4 [ 107. 141 Ll
U ACTIVE CENTER e -
| (7.64 B

z0
20

LJ9B=XHXXX LTNAARORG0 | ‘
261. 12(ACTIAAREA )4 o V' v o ' \ AT
@ ‘T 263.4:0.5 (BEZEL OPEN/gG) /' I V) I _‘[ ( ( J J r r |
y Y _ _ _ _ _ A " .’ " _ Y - = y | N _ _ _ _
% -0, 60 (1/R) B B B B 1 \ 4 L *’7 4 ﬁ . . I
3 ‘ !
LEFT SIDE-M2.0+1.8 MAX DEPTH = ‘ ‘
30 RIGHT SIDE-M2.0%2,0 MAX DEPTH
* NOTE
7. INPUT CONN. SPEC
- PART NO / MAKER . DF19KR-20P-1H / HIROSE
2. MATCHING CONN. SPEC.
U 7[’ U ] - PART NO / MAKER . DF196-205-1C / HIROSE
Hd 3. CCFT CONNECTOR FOR BACKLIGHT TO BE SPECIFIED AS BELOW.
- MAKER : JST
- PART NO . BHSR-02VS-1
BT T ( =1 =2 | oE = g 4. ALLOWED DEPTH OF USERHOLE SCREW INSERTION IS 1.8mm(RIGHT SIDE 2.0mm) MAX.
5. MEASURING FORCE : 750+250gf-cm
6. MODULE WEIGHT : 3009 MAX
7. MAXIMUM SCREW TORQUE . 2.5kgf-cm
8. CHASSIS TOP BEZEL OPEN SIZE MUST BE CHECKED AT MEASUREMENT POINT
R I I
£ REV] D‘ATE DESCRIPTION OF REVISIO! REASON ["cHe™D BY
UNIT mm [DRA'N BY | DES’'D BY| CHK‘D BY| APP'D BY
v\ % J.E.Y00 SHLEE | 1.S.LEE VOO N LINIZ14P0R-001
S‘ BITIF. w2 | Wz | PARY/SHEET | QUTLINE DIMENSION |sec) 1/1
SPEC. NO
(N) SAMSUNG ELECTRONICS CODE NO. VER | 000

. 023091207011753



8. PACKING
1. CARTON(Internal Package)

(1) Packing Form
Corrugated Cardboard box and Corrupad form as shock absorber

(2) Packing Method

[ CUSHION CAP |

[PANEL ]

s

| CUSHION PAD]

PACKING CASE

Note 1)Total Weight : Approximately 4.0 kg
2) Acceptance number of piling : 10 sets
3) Carton size : 295(W) x 280(D) x 364(H)
4) MAX accumulation quantity : 5 cartons
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No Part name Quantity

1 Static electric protective sack 10
Packing case (Inner box)

2 . 1 set
included shock absorber

3 Pictorial marking 2 pcs

4 Carton 1 set

WA JXlicd. com
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(4)Lot number : X X

9. Product Markings and Others

A nameplate bearing followed by is affixed to a shipped product at the
specified location on each product.

(1)Parts number : LTN121AP02-001
(2)Revision : Three letters
(3)Control code : One letter

X X XXX XX X 001

SEC Revision Code
Cell ID
Glass ID

Lot ID
Month
Year
Device

Line

(5) Product Label Definition - SESL

B, (£
ELEC LRI

0812

MADE IN CHINA

LTN121AP02 'SR

AWTZXXXXXXX 001
40 mm

p{*r\l,'42'-l;_05€b3.‘ ECNO\ Y (a A KAA

AR |

11S42T0413Z1ZEKDXXXXXX XXX

TFT-LCD Product name
Lot number

Revision Code
Inspected work week
P/N

EC NO

FRU

Header Code

Lenovo Lot No

Samsung Secret

A4

80 mm

: LTN121APO02

s AWT7 XXX XXXXX

: 001

: 0812(2008 Year, the 12t week)

: Lenovo Part Number (42T0563)

: Engineering Change Number (Blank)

: Field Replaceable Unit Part Number (Blank)
: 1ZEKD

1 11S42T05637Z1ZEKD XXXXXX XXX

\—-> YMM
Serial No (6 digits)

Lenovo H/C (5 digits)
» Lenovo P/N (6 digits)
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10. GENERAL PRECAUTIONS

1. Handling

(a) When the module is assembled, It should be attached to the system firmly
using selected 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 backlight.

(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.

\ Y 6 | YNV YY

|/ |/
(h) Protect thdrr‘]ddultﬁ f‘rc’m sta’tit , it May dausedamage tg the £-MQS Gate Array IC.

(i) Use fingerstalls with soft gloves in order to keep display clean during the incoming
inspection and assembly process.

() Do not disassemble the module.
(k) Do not pull or fold the lamp wire.
(I) Do not adjust the variable resistor 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.

Samsung Secret
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2. STORAGE
(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 0 to 35°C and
relative humidity of less than 70%.

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

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

light during the store.

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 cable between the backlight connector and its inverter power supply shall be a
minimized length and be connected directly . The lomger cable between the backlight
and the invgrtelym cqus Iower Iun\iqimce omampiC CHI)"and - MayfeeUme higher

startup volt

U\

e el e N

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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11. EDID

Address Value ASCI
FUHCTION BIN DEC or Hotes
(HEX) HEX Data
r oo oo aooooono 0
r 01 FF 11111111 2845
r nz FF 11111111 2649
r
03 FF 11111111 2845
- 04 Header FE 11111111 5s EDID Header
r s FF 11111111 2845
r 06 FF 11111111 2649
" o7 [ oo 00000000 1]
r og 30 00110000 48 L 3 character 1D
ID Manufacturer Mame E
r =] AE 10101110 174 I "LEM" a5 an end-customer
A 10 00010000 16 FHGA
0B ID Product Code 40 01000000 || 64
0 oo nooooooo 0
oD ) ) i oo aooooono 0
0E 32-hit serial no. b a0 ooooonoo o
0F i 0o 00oooo0nn 0
10 ‘Weelk of manufaciure 2D 00101101 445
11 “Year of manufacture 12 00010010 18 2008 2007
12 EDID Structure Yer. 01 nooooon 1 1 EDID Yer. 1.0
13 EDID revision # 03 nnoooo 1 3 3 EDID Rev. 3
14 Yideo input definition 80 10000000 128
15 hax H image size 1A 00011010 26 26 26 cimiapprog
16 Max ' image size 10 00010000 16 16 16 criapprox)
17 Display Gamima Ta o1111000 120 22 Gamma 2.2
18 Feature support EA 11101010 234
19 Red/green low hits 85 10000101 133 10000111
1A Bluehwhite low hits ] 11000101 197 11111110
) . 0580 Fedx 0.569=
1B Red xf high hits a4 10010400 148 1001010010
0.340 RedTpl. 382=
a N W BEFTW W
1C Red}r" Y A ‘ | A A a7 \0{;‘0111 av " 3 EL'ID1D_111_E|D_ i
1D s W NN = g0 1 1 ranrfl T 1 NG S{eerﬁf%lzf |
0.540 Greeny 0.544=
1E Greeny 8A 10001010 138 1000110011
0155 Bluex0.1489=
1F Blue x 27 o0100111 39 ao1 001114
0125 Bluey0.132=
20 Blue y 20 oo0100000 3z Q01001114
. 0313 Wihite x 0.313=
21 White x a0 01010000 a0 0101000001
; 03249 Wihite v 0.329=
22 Wihite v a4 01010100 a4 0101010001
23 Estahlished timing 1 no anoooono 0
24 Estahlished timing 2 no nooooonn 0
25 Estahlished timing 3 no anoooono 0
26 . 01 nooooooq 1
57 Standard timing #1 b T 0000000 1 not used
28 . 01 nooooooq 1
9g Standard timing #*2 b T 0000000 1 not used
28 . 01 aoooooon 1
2B Standard timing #*3 b T 0000000 1 not used
aC . 01 aoooooon 1
D Standard timing #4 b m noooonoon 1 not used
2E . 01 aoooooon 1
9F Standard timing #5 b m noooonoon 1 not used
30 . 01 aoooooon 1
7 Standard timing #6 b m noooonoon 1 not used
32 . 01 aoooooon 1
23 Standard timing #7 b m noooonoon 1 not used
34 . 01 aoooooon 1
25 Standard timing #8 b m noooonoon 1 not used
Samsung Secret
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36 FD LANNRNLY 253 et Main clock= 7677 MHz (@E0HZ)
a7 10 aoot1101 29
38 oo oooooooo 0 1280 Hor active=640%2 pixels
349 20 00100000 32 288 Hor blanking=288 pixels
34 a1 01010001 a1 4hit : 4hit
3B 20 00100000 32 B00 wertcal active=800 lines
3C 10 noo10000 16 16 wetical blanking=16 lines
30 30 00110000 48 4hit : 4hit
3E 34 00110100 52 a2 Hor sync. Offset=52 pixels
aF Detailed timingfmanitor 40 o1000000 [+ Fd H sync. Width=64 pixels
descriptor #1 3 Wosync, Offset=3 lines
40 " 33 00110011 51 3 Woeync, Width=3 lines
r
41 oo aooooooo u} 2hit: Zhit : 2hit :2hit
42 05 noooot ol a 261 Himage size= 261 mmiapprox)
43 A3 10100011 163 163 YWimage size = 163 mmiapprox
44 10 00010000 16
45 oo oooooooo i] Mo Horizontal Border
46 oo oooooooo i] Mo Wertical Border
47 19 00011001 25
48 il 11111101 253 8.7 Main clock= 6.7 TMHZ (@EE0Hz)
449 10 ooot11101 249
44 oo oooooooo 0 1280 Hor active=640%2 pixels
4B 20 oot 00000 3z 288 Hor blanking=288 pixels
4 a1 o1o10001 a1 4hit : 4hit
40 20 00100000 3z 200 “ertcal active=800 lines
4E 10 00010000 16 16 wertical blanking=16 lines
4F Detailed timingfmanitor a0 00110000 48 4hit ;- 4hit
a0 descriptor #2 24 oo110100 a2 52 Hor sync. Offset=52 pixels
a1 40 01000000 64 G4 H sync. Width=64 pixels
A2 3 Wosync, Offset=3 lines
# DDHDF‘“ _51 E _VsEnc_.Width:_E_linEs
a3 ’ V ‘ ' = = ) | 1 (4 |
‘ ‘ ‘ . ‘ ‘ 0 I:D%W:IEIDD e 1 Nt 2RI Zhit B2 hit B2t
a4 05 oo0oot o1 g 251 Himage size= 261 mmiapprox
a5 A3 10100011 163 163 Wimage size = 163 mmiiapprow
a6 10 aoo10000 16
a7 oo gooooooo i] Mo Horizontal Border
Lt oo gooooooo i] Mo Wertical Border
549 149 noo11001 245
a8 descriptor #3 on oooooooo ]
5B oo aooooooo u}
A on goooooon i] anufacturer Specified {Timing)
a0 oF oooo1111 14
5E oo aooooooo u}
aF 81 10000001 1249 {Horizontal active pixel /8)-31
60 0A oooo1010 10 Image Aspect Ratio{16:10)
E1 3c aot111100 [ Low Refresh Rate #1{50Hz)
62 81 10000001 129 {Horizontal active pixel /8)-31
63 0A oooo1010 10 Image Aspect Ratio{16:10)
G4 3c aot111100 [ Low Refresh Rate #1{10Hz)
65 15 oooto101 21 Brightness(1/10nit) = 200/10nit
BB oo gooooooo ] Feature flag{TH mode)
67 oo aooooooo u}
1] 4 g1o001100 TG supplier ID "SEC™
69 A3 10100011 163
B2 57 01010111 Bv [2] Product code ~“AP~
BB 31 oo110001 449 [F] {Hex, L3B first)
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BC " 0o 00000000

B0 0a naoanonn

GE ] noooooon Monitor Mame Tag (ASCI)

GF FE 11111110 264

7 0a naoanonn 1]

71 ac 010a1100 76 [L]

72 54 01010100 a4 [T]

73 Detailed timingimaonitor 4E o10a1110 78 (]

74 descriptar #4 N oo1100m 48 [1]

74 32 og110o010 Al [Z]

76 N no110o0m 48 [1]

7 4 010000m Ba [A]

78 bl 01010000 aa [F]

74 3a na110o000 48 [0]

TA 32 no110o010 Al [Z]

B 3a na110o000 48 [0]

T 3a na110o000 48 [0]

iy, N no110o0m 48 [1]

TE Extension Flag 0a naoanonn 1]

TF Checksum aD 100011M 1M

WAVIVAVA \ o'a MM @) s
LA A TR T) ‘ PAD MR VAN

Samsung Secret
Doc.No. LTN121AP02-001 Rev.No 04-A00-S-080709 Page | 30/30




