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GENERAL DESCRIPTION

DESCRIPTION

LTNO89ALO3 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 system. The resolution of a 8.9" contains
800 x 1280 pixels and can display up to 16.2 Mega colors (6bit + FRC).

FEATURES

» 800 x 1280 pixels resolution (16:10)

* Fast Response Time , Wide viewing angle
* Low power consumption

* LED BLU Structure

* DE (Data enable) only mode

* 3.7V input, LVDS Interface

* RoHS compliance

APPLICATIONS

* Notebook PC , Tablet PC
« If the usage of this product is not for NPC, Tablet application, please contact SEC

GENERAL INFORMATION

Item Specification Unit Note

Display area 120.0 (H) x 192.0 (V) (8.9”diagonal) mm

Display colors 16,777,216 ( 8bit) 6bit + FRC

Resolution 800 x1280 pixel 10:16

Pixel arrangement RGB vertical stripe

Pixel pitch 0.150 (H) x 0.150 (V) mm

Display Mode Normally black , PLS Mode

Surface treatment CF : Anti-Glare / TFT : APCF Haze .
22%+5%
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Mechanical Information

ITEM MIN. TYP. MAX. UNIT Hl 22
X 129.35 129.5 129.65 mm (1)
OUTLINE
Y 202.4 202.55 202.7 mm (1)
z 2.19 2.34 2.49 mm (1)
Weight - 93 99 g
Note (1) Measurement condition of outline dimension
. X-Y Dimension : Vernier Calipers , 300g.f push force
. Z Dimension : Height gate , 150g.f push force
1. ABSOLUTE MAXIMUM RATINGS
1.1 ENVIRONMENTAL ABSOLUTE RATINGS
Item Symbol Min Max. Unit Note
Storage temperate TSTG -20 60 °C (1)
Operating temperate
TOPR 0 50 °C 1
(Temperature of glass surface) M
Note (1) Temperature and relative humidity range are shown in the figure below.
95 % RH Max. (40 °C > Ta)
Maximum wet - bulb temperature at 39 ©C or less. (Ta > 40 °C ) No condensation
00 Relative Humidity ( %RH)
90 (40,90 )
80 |
60 I Operating Range
(50,50.4)
40 |
(60,27.7)
20
Storage Range
5
1 L 0 1 1 1 1
-40 -20 0 20 40 60 80
Temperature (°C)
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1.2 ELECTRICAL ABSOLUTE RATINGS

(1) TFT LCD MODULE

Item Symbol Min. Max. Unit Note

Power Supply Voltage Vee -0.3 5 V

LED current ILeD - 35 mA

Note (1) Within Ta (25 £ 2 °C )
(2) Per 1Ch.

1.3 RECOMMENDED STORAGE CONDITION

Item Unit Min. Max.
Storage temperate ('C) 5 40
Storage humidity (%rH) a5 75
Storage life 12 months

. Prohibit direct sunlight

within limits of environment
Storage Condition -. Put it on pallet, don't put it on floor.
and store them with removing form wall.
. Don't wet Out-BOX and avoid rain.
-. Without condensation.
-. Etc. Avoid harmful Condition.

. Ventilation in storehouse and Control changing temperature is

1.4 LONG-TERM STORAGE PRODUCT PROCESS
More than 3months Storage or Low temp. Delivery/under 5°C Storage
— Onthe 20°C 50%rH Condition , More than 10hr release
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2. OPTICAL CHARACTERISTICS

The following items are measured under stable conditions. The optical characteristics
should be measured in a dark room or equivalent state.

*Ta= 25+2°C, Vcc=3.7V, fv=60Hz, focik=74.66 MHz, ILED = 19.5 mA

Item Symbol Con:mo Min. Typ. M-ax Unit Note
Contrast Ratio CR 720 900 - -
Response Time at Ta Note
T - 4
(Rising + Falling ) o 30 > msec ), (2)
Average Luminance
Y 2 4 - 2
of White (Center) HAVE 320 00 cd/m
Color Temperature T 6000 8000 K CA-210
Uniformity (9 points) 80 - - % Note(4)
Normal
Viewing
0,
Color Gamut - Angle 50 55 - )
¢=0
Rx 0=0 0.615
Red
Ry 0.361
Gx 0.304
Green
Color Gy T 0.601 T
Chromaticity o}:)ps \ oygs ; CA-210
(CIE) Bx e 0.150 :
Blue
By 0.141
Wx 0.302
White
Wy 0.335
oL - 80 -
Hor.
Viewing O CR > 10 ) 80 ) Degrees Note
Angle - 80 (1), (3)
Ver. o ) )
oL - 80 -
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Note 1) Definition of Viewing Angle : Viewing angle range(10 < C/R)

0, =900

6 O'clock Y'
direction
¢ =90°

Note 2) Definition of Response time :

Normal Line
¢=0°06=0°

y

12 O’clock
direction
oy =90°

Display data  )White(TFT OFF) B|ack(T|?:$ ON) White(TFT OFF) 2
4
i —— (TR [e—— > |7:| <
100% =
90%
Optical
Response
10%
0% 'L
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Note 3) After stabilizing and leaving the panel alone at a given temperature for 30 min , the measurement

TFT-LCD module

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.
Environment condition: Ta =25+ 2 °C

1
!
1
Photo-detector | ;|

(BM-5A) \ :

L

Field = 2°
d =50cm

LCD panel

1
Center of the screen

[ Optical characteristics measurement setup |

Note 4) Definition of 9 points white variation (0 )

Maximum luminance of 9 points

oL =
Minimum luminance of 9 points

Iem

¥ ¥ &
Iam
| B/6 ;

. L §

B/o

Py ® Py : B/

I:=1G ‘
Afa A/D Aj AfB A Aj
&
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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 Vee 3.4 3.7 4.0 \Y
Panel - 0.71 0.78 w 2),(3
Current of Power ane oo 2).6)
Suppl
PPl Total ; 2.88 3.17 W 2).(3)(4)
Differential Input High Vi - - +100 mV Veuz 1.9V
cm= 1.
Threshold Voltage Low Vi -100 } _ mv
Vsync Frequency fv - 60 - Hz -
Main Frequency focLk - 74.66 - MHz -
Rush Current IrusH - - 1.5 A (4)
Note (1) Display data pins and timing signal pins should be connected.( GND =0V )
(2) fv=60Hz, focik = 74.66MHZ, Vcc =3.7V, DC Current.
(3) Power dissipation pattern
VIEW AREA
( White Pattern )
(4) Total Power consumption : Panel + BLU(With Driver) @ 85% Dimming
(5) Rush current measurement condition ( Vcc Rising time =470 us
33V Veo(Leo INPUT)
.|_ M1
25K1059
EF Y e 13
R1 T FUSE —L C1 O.QVDD /
47K I WF i
CONTROL SIGNAL R Fe L e = 0.4Voo
{HIGH to LOW) ) ‘Q’ "B 2511339 GND :
470us
1|2V R3 c2 >| <
|
|
# ?L?F A 10000gF
= Vccrising time is 470us
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3.2 BACK-LIGHT UNIT

Ta=25+2°C
Item Symbol Min. Typ. Max. Unit Note
LED Forward Voltage VF 2.8 2.9 3.0 Vv (1)
LED Forward Current If - 19.5 - mA -
BLU Power Consumption
- - 1.697 1.866 W 3
(Without LED Driver) 3)
BLU Power Consumption
- - 217 2.39 W 4
(With LED Driver Board) “4)
LED Array - - 30 - EA (2)
LED Luminance - 2300 2400 2500 med (1)

Note (1) If =20mA
(2) 5EA x 6¢ch = 30EA

(3) LED Forward Volgate x LED number x LED Current
— 2.9(V) x 0.0200(A) x 30ea = 1.697W
(4) Power measured with SEC’s LED Driver board V1.0

( PWM duty 85%, PWM frequency 10Khz, LED current is 19.5mA)
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4. BLOCK DIAGRAM

41 TFT LCD MODULE

Input Connector
(DDK 31F)

TCOM(Polluxa)

VDS input &

Timing
controller

Veom

Generator

MB4
(ASE)

TFT-LCD PANEL
(800*1280)

S ————

OCDC : 11
Converter j— 11 \
(Falcor.E) 1 E
Gamma
prm— Generator 1h :f
Il . Source Drive IC
— CC
= Data Signal h 1 (ACOG, RVDS)
oveD [ TI
=l AVDD LA
=p Control Signal 11 | f
— YCOM T 1 I
Gamma 11 ]
- Gate(ASG) Signal & Voff
SOURCEPCB !'! FPC '
e R e e e R I il
4.2 BACKLIGHT UNIT
- 010 el (¢}
m =l = > |z
o A E ERE
J 1 2 3 4 5 3 3 3 |z
DD [P
1 2 4 5
12 T 5
m M mMmMmimMm m
LSS 5EEBIRE -
RRERREER F
O 0 0000 O
LED Wiring  » 3 33 & B
3 =} 3 3 3 3 3
3 > D 3 >3 3 3
Q2 200 0 O
- N Wbk ® o
LED Placement
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5. INPUT TERMINAL PIN ASSIGNMENT

5.1. Input Signal & Power (LVDS, Connector : DDK 31PIN )

PIN # Symbol Description

VDD Power Supply +3.7V

2 VDD Power Supply +3.7V

3 VDD Power Supply +3.7V

4 ID_CHK 1.25V

5 NC NO CONNECT

6 VSS Ground

7 RxQINO- -LVDS Differential Data

8 RxQINO+ +LVDS Differential Data

9 VSS Ground

10 RxQIN1- -LVDS Differential Data

11 RxQIN1 + +LVDS Differential Data

12 VSS Ground

13 RxQIN2- -LVDS Differential CLK

14 RxQIN2 + +LVDS Differential CLK

15 VSS Ground

16 RxOQCKIN- -LVDS Differential CLK

17 RxOCKIN + +LVDS Differential CLK

18 VSS Ground

19 RxQIN3- -LVDS Differential Data

20 RxQIN3 + +LVDS Differential Data

21 VSS Ground

22 FB1 Feedbackl

23 FB2 Feedback2

24 FB3 Feedback3

25 FB4 Feedback4

26 FB5 Feedback5

27 FB6 Feedback6

28 NC NO CONNECT

29 VLED BLU VCC

30 VLED BLU VCC

31 VLED BLU VCC
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5.2 LVDS Interface

5.2.1 DC Electric Characteristics of LVDS over recommended operating conditions

Parameter Symbaol Condition Min. Typ. Max. Unit
Differential input high threshold v Vo =19y
valtage TH K +100 my/
Differential input low threshold Vv Ve = 1.2V
voltage L cm= 1 -100 mV
Differential input voltage Vol 100 600 mVv
Common mode voltage Vem 02 22 v

RINGLKP -X
RINGLKN —
s Tr
RINP —X ;
RININ  — L
RINIP-RINTN —

Figure 2-1

Definition of LVDS receiver Input Characteristics

5.2.2 AC Electric Characteristics of LVDS over recommended operating conditions

ITEM SYMBOL | MIN. | TYP. | MAX. | UNIT | NOTE
LVDS input clock frequency | Feu tvos | 20 - 100 MHz

RIN skew right margin RSRM - - 0.25 Ul (1).(2)
RIN skew left margin RSLM |[-025| - - Ul (1).(2)

Note (1) 1Ul =1.7857ns @ 80MHz (LVDS Rx. clock frequency is 80MHz => Data Rate is 560Nbps => 1UI

is 1.7857ns)
(2) LVDS Input Skew Margin

RINCLK
(LVDS CLK)

L

RIN
(LVDS Data)

i Rx

Internal
Strobe

RIN
(LVDS Data)

Window

X

i Traum
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5.2.3 LVDS Inputs

NS MODE / 8-bit input

-

RCOR(T) .'-'-J
i
RKCLKD ?‘ Woer= OV \ * Worr= OV
1
Pravioug H Mt
— e 1 eycl : >l —»
cycie ™7 ™" ™ E ™ ™7 cycle
RxINO[3] el f R X Rl § — X 801 f Bl f om f o1 f RO f Rl ¥ — X B
RxINO[2] il f e ) el f oe Yvsvne fusvnc Y Bist ¥ a1 ¥ e@) f BRI § DE Kvsvic
v \ V
RxINO[1] & X o2 X o X e X em f o X o4 X om f o X om X & X 8o
RxINO[O] rer X ritt X Rrol X e X Rl f Rep X Rl Y Ry X RED X RO X ool X RIS
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5.3 Input Signals, Basic Display Colors and Gray Scale of Each Color

DATA SIGMAL
COLOR | DISPLAY RELC GREEM
RO|RLIFR2|R2|RA|RE|RE [RT|GD|GL G2 |C3|E4|GE

[
(= §]
]

]
m
=]
m
[
m
FJ
m
L

EL!""!.FE - - - - - - . - - - - - - . - - - - . . - - - .
— — — - - - ' ' L — - - ' ' L — - ' ' ' L - ' ' -
ELL.E ot ot ol -, -, -, - ot ot ol ol -, -, - ot ot 1 1 1 1 1 1 1 1
(e (e Lr L L L5 (5 L (e Lr Lr L5 L5 (5 L (e
i__H.EEN ot ot ol -, -, -, - ot ol -, - - ot ol -, -
— - - L L L - - L L - - - L L - - -

[ =
(==
(==
|
|
| e
[ =
[ =

BASIC CYAMN oofo oo d)C 111 (1j1(1j1(f1]1 -
COLOR RED: Sl e o el R R I R R Rl N R I Rl -
MAGENTA Jl o) (ool jifif1f11 -

YELLCAWW

L]
]
(=]

[=]

=1

[}

]
(=]

WHITE

= T
= T
= IS N
[
[
[
=8 BTN I
= IS N
= =
= -
= -
= =
= =
|
= -
= =

BLACEKE - P | - P e - - | - i e - - - P |- - - . e RO
b et et -t -t -t - -t -t et -t -t - - -t -t et -t - -t -t -t -t - -t e
1 P Al - . . P -~ P P . P -~ -~ . e P -~ . . R1
CARK W | w | L - e o W | w | - e o o L w | e o L -
- 1lo | - P e - - | - i e - - - P |- - - . e R2
& et -t -t -t - -t -t et -t -t - - -t -t et -t - -t -t -t -t - -t =
GRAY
s
R3
— -
o =]
SCALE -
R252
CF RED
Lo
1 1 111 1 1 1 - |- i e - - - " |- - - P e R252
- - - L L - - - L - L - - - L L - - =
LIGHT
o o W | w | - e o o L w | e o L -
REL: NN O A O Y O 0 I I o o o R O I R B I I R R R2E5
o | | o o o o W | o o W o
BLACEK - -~ |~ -~ | ~ - P - - - |~ |~ P - - - - P - - - P Pt
e et et -t -t -t - -t -t et -t -t - - -t -t et -t - -t -t -t -t - -t i
- P | - " e - 1 |- i e - - - " |- - - P e 51
CARE o w | W | L - o w | w | - o o o L w | o o L - =
A -~ P Al - . . P -~ 1lo P . P -~ -~ . e P -~ . . Fete
.\_'H_.-q, & - - - ' ' - o L - - - - o L - - - o o L - - o -
SCALE
2 —
]
— G252
i T
GREEM
- i i 2 - - ! i o 1 1 1 1 1 1 1 2 ! i i o 2 ! i ,—15-\.
- (e (e L L L L5 L5 L L L L5 L5 L5 L L L5 L5 [l P |
LIGHT
- i i i - - ! i i i 1 1 1 1 1 1 1 i ! i i i i o i ,—154
o | o e e -...- o o e R -...- o e e e S
GREEM - = ) - | - I - 1 111 111 1 1 1 - - - | - - - I IS5
= o w | W | L - o o L w | o o L - “
BLACK - P i P e - - |- i e - - - P | - - P e B
e et et -t -t -t - -t -t et -t -t - - -t -t et -t - -t -t -t -t - -t =
- P | - " e - - |- i e - - 1 " |- - - P e B1
DAREK o | L RS W o o o | | o o o W | o o W o
- P i P e - - |- i e - - - 1 | - - P e o)
GRAY & o w | w | L - e o w | w | - e o o | e o L - =
s
SCALE =
L B
S
TC3
i"'F E-’. T
L
BLUE clololalelalalalelalalalalalolalalalala a2 1] BIE3
- -~ -~ -~ - - L L -~ -~ -~ -~ L L L -~ -~ L L Do
LIGHT
- - - - - - - - - - - - - - - - - - 1 1 1 1 1 1 1 E-|54
o W | w | L - e o W | w | - e o o “
BLUE - P | - " e - - |- i e - - 1 1 111 1 1 1 1 B2ES
o w | W | L - o o w | w | - o o “

Note 1) Definition of gray :
Rn: Red gray, Gn: Green gray, Bn: Blue gray (n=gray level)
Note 2) Input signal: 0 =Low level voltage, 1=High level voltage

Samsung Confidential

Doc.No.| LTNO89ALO3 Rev.No 04-A00-G-120329

Page

16 /24




5.4 Pixel Format in the display

et [l Hleel ——— Ielelel e

cne 120 [l {Jl ——— [d{[d]]

Pixel 1
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6. INTERFACE TIMING

6.1 Timing Parameters (DE Only Mode)

SIGNAL ITEM SYMBOL | MIN. TYP. MAX. UNIT NOTE
fy 60 Hz
Frame Frequency Cycle
Ty 1299 lines (1)
Display Period T - 1280 - lines
Vertical Active i vo
Disply Term | verticle Blank Period | Tyg - 19 - lines (1)
One Line Cycle Ty 954 clocks (1)
Scanning Time
Horizontal Active Display Period Tho B 800 - clocks (1)
Display Term T _ 154 } pixels
Main CLK Freq. Cycle 1T - 74.66 100 MHz

Note (1) The value of (Tv + TH) * fv cannot exceed MAX value of Main CLK Freq.

6.2 Timing diagrams of interface signal

t TvD

— '

DE_JLI#._ I

%
|

B I.I'(J'IJ'I.I'I.I'I

DATA
SIGNALS

"y

. : -

h‘--.-_.-r"’
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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
should be as the diagram below.

— T1 | —» 16
Fower /f 90% —QG% _\
Supplylyee ) 10% 10%
04—
l——T7
/ N
/) //”AL'D\\\_\
Interface Signal 4 .
(LVDS Signal)
— | T3 |w— —m T4 |[w—
Backlight On —
ITEM Spec{unit: msec)
T 0.5=T1=10
T2 0.5=T2=50
T3 300=T3
T4 200=T4
T5 0.5=T5=50
T8 0=T6=10
T7 500<T1

Note : Backlight may tlash it intertace signal remains tloating state at invalid period.
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7. MECHANICAL OUTLINE DIMENSION

4 3 g 3 g ¥ < 5 H N7 i o i
FILE MO | |
o
a
129, 5040. 1501 OUTL INE]
127, 7040, 1500 PANEL]
1210 VIEW AREAI 2 3410 150
ol y
9 H
H
+
3 o |G
§ P EE ! 1
o o 9 & &
> 2352
B 3 5 4 B 2
a < w5 .| b
- i = H 9 -
4 o8 # o
& ol 9 K ®
6.4 = = 5 gl |
5. 20+ 400CAOL] ~ 2l u
&)
(=]
o o
0| f 80, 200, 200 &
i RART H=1,2 MAX 2
]
3 = s =
ar & a s Ei
\ D= — O T ; ail |
w] 0 n
4. 04$0, 150 < \an L
6L, 65 =
SECTION C-C’ SECTION FPC
2 34 : ]
2125 —
I A 1559 o m
0,99 —
: a 1
SECTION B-B* DETAIL “A*C10/1)
o
GENERAL TOLERANCE I T
m T Ll _.mu.u[g DATE | DESCRIFTION OF REVISION REASON [ By
UNIT mm | DRA‘N BY |JES*D BY |CHK'D BY |APP°D BY
v T BE 5 o i, e non we | LTNOB9ALO3-801
$ 4 (X L6 »p“\ I 0 - o e -1 1 PART/SETT WUTLINE wert| 11
il l6¢xsts [2042 [t005 |05
N TR CEET) T SAMSUNG ELECTRONICS COE ML ve | 000
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8. PACKING
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9. MARKINGS & OTHERS
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11. GENERAL PRECAUTIONS

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 LED 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.
(9) 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.

(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.
(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 I/F connector shall not be touched directly with bare hands.
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2. STORAGE

We highly recommend to comply with the criteria in the table below.

ITEM Unit Min. Max.
Storage 0
Temperature (€) S 40
Storage o
Humidity (orH) 35 75
Storage life 12 months

- The storage room should provide good ventilation and temperature control.
- Products should not be placed on the floor, but on the Pallet away from a wall.
- Prevent products from direct sunlight, moisture nor water; Be cautious of a
build up of condensation.
Storage . . . .
Condition |~ Avoid other ha;ardous enqunment _V\_/hlle storing goods. .
- If products delivered or kept in conditions of over the storage period of 3
months, the recommended temperature or humidity range,
we recommend you leave them at a temperature of 20 'C and a humidity

of 50% for 24 hours.

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.

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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