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General Description

* Description
LTS166QQ-F04 is a STR(Super Transmissive with excellent Reflectivity) type color
active matrix TFT(Thin Film Transistor) LCD(Liquid Crystal Display) that uses
amorphous silicon TFT as a switching device. This model is composed of a TFT-LCD
panel, driver circuit and back-light unit.
The resolution of a 1.66" contains 128 x 160 pixels and can display up to 65K colors.

* Features
- STR type and back-light with two LEDs are available.
- TN(Twisted Nematic) Mode.
- Full, Still, Partial, Sleep, Stand-by & 65k/8-color mode are available.
- Low Power consumption.

* Applications
- Display terminals for cellular phone.

* General Information

Item Specification Unit Note
Display area 26.304(H) x 32.880(V) mm -
Driver element a-Si TFT active matrix - -
Display colors 65K colors -
Number of pixels 128(H) x 160(V) pixel -
Pixel arrangement RGB vertical stripe - -
Pixel pitch 0.2055(H) x 0.2055(V) mm -
Display mode Normally White - -

Viewing direction 6 o'clock -
Surface Treatment Anti Reflect Coating 2H - -

* Mechanical Information

Item Min. Typ. Max. Unit Note

Module
size

Horizontal(H) 31.92 32.12 32.32 mm (1)
Vertical(V) 43.43 43.63 43.83 mm (1)
Depth(D) 2.95 3.05 3.25 mm (1)

Weight - - 9 g (1)

Note (1) Without FPC and guide boss.
Refer to the Outline Dimension in the page 36 for further information.
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1. Absolute Maximum Ratings
1.1 Environment

ITEM MIN MAX REMARK
Storage Temperature -35 80 Note(1)
Operating Temperature -20 60 Note(2)

Note(1) 90%RH maximum humidity, 60 maximum wet-bulb temperature
(2) When operated at a temperature lower than 0,

the LCD worked slowly and the screen appeared low-contrast images
due to the characteristics of LC(Liquid Crystal).

(3) If any fixed pattern is displayed on LCD for long time,
image-sticking phenomenon may occur.

(4) Please operate a LCD module on the basis of the recommended
S/W(Register DATA). If you want to change any part of the S/W,
you must take Samsung's confirmation.
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1.2 Electrical Absolute Ratings

(1) TFT-LCD Module (Ta = 25 ± 2°C, VSS=GND=0)

Characteristics Symbol Min. Max. Unit Note

Interface I/O voltage VCC -0.3 3.0 V

Analog circuit voltage VCI -0.3 5.0 V

(2) Back-Light Unit
(Ta = 25 ± 2°C)

Item Symbol Min. Max. Unit. Note

Current IB - 25 mA (1)

Note (1) Permanent damage to the device may occur if maximum values are exceeded
or reverse voltage is loaded.
Functional operation should be restricted to the conditions described under normal
operating conditions.
2 LEDs, serial type.
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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 with the methods shown in Note (2).
Measuring equipment: LCD-7200, BM-5A, BM-7, PR-650, EZ-Contrast

2.1 Optical Characteristics of TFT-LCD
(Ta d 25 ± 2°C, V = 2.8V, IB d 15 mA) (A)

Item Symbol Condition Min. Typ. Max. Unit Note

Reflectance Rf B/L Off - 2 - %
(3)

LCD-7200
Contrast ratio
(Center point)

C/R

NOTE (1)

Ȱ=0
ɂ=0
Normal
Viewing
Angle

B/L On

200 250 - -
(4)

BM-5A
Luminance of white
(Center point)

TL 140 180 - cd/m2 (5)
BM-5A

Response
time

Rising:Tr
Tr+Tf - - 40 msec

(6)
BM-7Falling:Tf

Color
chromaticity
(CIE 1931)

White
Wx 0.235 0.335 0.435

-
(7)

PR-650

Wy 0.253 0.353 0.453

Red
Rx 0.490 0.590 0.690
Ry 0.257 0.357 0.457

Green
Gx 0.250 0.350 0.450
Gy 0.421 0.521 0.621

Blue
Bx 0.054 0.154 0.254
By 0.063 0.163 0.263

View angle
Hor.

ɂL

C/R˻10
B/L On

40 45 -

Degrees
(8)

Ez-Contrast
ɂR 40 45 -

Ver.
ȰH 40 45 -
ȰL 10 15 -

Note (A) : This condition will be changed as the evaluation circumstance of SEC.

Note (1) If product is exposed to high temperatures for extended time, there is a possibility
of the polarizer film damage which could degrade the optical characteristics.
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Note (2) Test Equipment Setup

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 back-light. This should be measured in the center
of screen.
Environment condition : Ta = 25 ± 2 °C
- Back-Light On condition

The center of the screen

Photodetector

Photodetector Field

BM-5A 1°
BM-7 1°
PR-650 1°

LCD Panel

TFT - LCD Module

BM-5A : 50
BM-7 : 50
PR-650: 50

Field

Note (3) Definition of Reflectance : The reflectance is relative quantity to the standard white
BaSO4 or MgO plate that the reflectance of the standard white plate is the 100%.

Reflectance =

Light intensity of the reflected light on LCD
Input intensity of the reflected light on BaSO4 plate

Output intensity of the reflected light on BaSO4 plate
Input intensity of the reflected light on BaSO4 plate

X 100%

Note (4) Definition of Contrast Ratio (C/R) : Ratio of gray max (Gmax) & gray min (Gmin)
at the center point

CR
G
G

 
max
min

* Gmax : Luminance with all pixels white
* Gmin : Luminance with all pixels black
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Note (5) Definition of Luminance of White : Luminance of white at the center point

Light Source of Back-Light Unit 2 LEDs, Serial Type
LED Type & Maker Chip Type White LED, NICHIA, JAPAN
LED Product Code & Rank NESW008BT

Note (6) Definition of Response time : Sum of Tr ,Tf

Display data Black(TFT ON)White(TFT OFF) White(TFT OFF)

Optical
Response

100%
  90%

 10%
   0%

TR TF

Time

Note (7) Definition of Color Chromaticity (CIE 1931)
Color coordinate of white & red, green, blue at center point.

Note (8) Definition of Viewing Angle

6 o’clock
direction

Normal Line

T L
T R

I HI L 12  o’clock
direction

TR =90o

T L =90o

I = 0o, 

x

x'y'

y

T = 0o

I H = 90o 

I L= 90o 
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3.1 TFT-LCD Module

(Ta d 25 ± 2°C)

Item Symbol Min. Typ. Max. Unit Note
Interface I/O voltage VCC 2.75 2.8 2.85 V -
DC/DC supply voltage VCI 2.75 2.8 2.85 V -

Power
Consumtion

Stand by Istb - - 0.08

mW

(1)
Sleep ISLP - - 0.15 (2)

8-Color Partial I8CP - TBD TBD (3),(6)
Still ISTL 12 15 (4)
Full IF - 15 19 (5),(6)

Internal refresh frequency fRefresh 70 72 74 Hz -

* To prevent a latch-up or DC operation of the LCD module, the power on/off sequence
should be as the Chapter 8. TFT-LCD Driver IC Control Algorithms

Note (1) VCC = VCI = 2.8V, Stand-by Mode, No input signal.
(2) VCC = VCI = 2.8V, Sleep Mode, No input signal.
(3) VCC = VCI = 2.8V, 24line & 8-color Partial Mode, Frame Inversion. fRefresh = 65Hz

No input signal, Power save mode..
(4) VCC = VCI = 2.8V, Line Inversion, .fRefresh = 72Hz, No input signal.
(5) VCC = VCI = 2.8V, Line Inversion, .fRefresh = 72Hz, 15Hz picture input signal.
(6) Dissipation current check pattern

̰ (128 x 160) 0 Gray Black Pattern ̰ (128 x 24) 0 Gray Partial Black Pattern
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3.2 Back-Light Unit

The back-light system is an edge-lighting type with three white LED(Light Emitting
Diode)s.

(Tad25 ± 2°C)

Item Symbol Min. Typ. Max. Unit Note

Current IB - 15 20 mA (1)

Power Consumption PBL - 100 160 mW (2)

Life Time LTBL 5,000 - - Hour (3)

Note (1) Two LEDs serial type.
(2) Where IB = 15mA, VB = PBL / IB
(3) Condition

- 70% relative Luminance after 5,000 hr
- 15mA, Ta = 25 ± 2°C
- No ESD defect during 5,000 hr
- No critical shock in back-light unit



Doc . No LTS166QQ-F04 Rev.No 060120_Rev.00 Page 40/ڎڌ

Preliminary
4. Block Diagram

4.1 TFT-LCD Module (Interface System Structure)
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5. Input Terminal Pin Assignment

5.1 Input Signal & Power ( Connector : NAIS AXK7L20227 ˩ AXK8L20125 )

Pin No Symbol Description Remark
1 VCC Interface I/O voltage -
2 IM1 M68 / i80-system selection Note (1)
3 DB15 Data 7 -
4 DB14 Data 6 Input/Output
5 DB13 Data 5 Input/Output
6 DB12 Data 4 Input/Output
7 RW R/W selection in M68-mode(L:Write, H:Read) Input, Note(2)
8 RS Command(L) / Data(H) Input
9 /CS Chip Selesct Input
10 Vss Ground -
11 Vss Ground -
12 E R/W operation enable in M68-mode Input, Note(3)
13 /RESET System Reset Input
14 DB11 Data 3 Input/Output
15 DB10 Data 2 Input/Output
16 DB9 Data 1 Input/Output
17 DB8 Data 0 Input/Output
18 Cathode LED Power Ground -
19 Anode LED Power Input Terminal -
20 VCI DC/DC supply votage -

Note (1) L: M68 Mode, H: i80 Mode
(2) /RD (Data Read) in i80 Mode
(3) /WR (Data Write) in i80 Mode
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5.2 Input Signal,Basic Display Colors and Gray Scale of Each Colors

COLOR DISPLAY

DATA SIGNAL

GRAY
SCALE
LEVEL

RED GREEN BLUE

R0 R1 R2 R3 R4 G0 G1 G2 G3 G4 G5 B0 B1 B2 B3 B4

BASIC
COLOR

BLACK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -
BLUE 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 -

GREEN 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 -
CYAN 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 -
RED 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 -

MAGENTA 1 1 1 1 1 0 0 0 0 0 0 1 1 1 1 1 -
YELLOW 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 -
WHITE 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -

GRAY
SCALE

OF
RED

BLACK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R0

DARK
˦

˨

LIGHT

1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R1
0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R2
: : : : : : : : : : : : : : : :

R3~R28
: : : : : : : : : : : : : : : :
1 0 1 1 1 0 0 0 0 0 0 0 0 0 0 0 R29
0 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 R30

RED 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 R31

GRAY
SCALE

OF
GREEN

BLACK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G0
DARK
˦

˨

LIGHT

0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 G1
0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 G2
: : : : : : : : : : : : : : : :

G3~G60
: : : : : : : : : : : : : : : :
0 0 0 0 0 1 0 1 1 1 1 0 0 0 0 0 G61
0 0 0 0 0 0 1 1 1 1 1 0 0 0 0 0 G62

GREEN 0 0 0 0 0 1 1 1 1 1 1 0 0 0 0 0 G63

GRAY
SCALE

OF
BLUE

BLACK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 B0
DARK
˦

˨

LIGHT

0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 B1
0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 B2
: : : : : : : : : : : : : : : :

B3~B28
: : : : : : : : : : : : : : : :
0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 B29
0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 B30

BLUE 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 B31

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



Doc . No LTS166QQ-F04 Rev.No 060120_Rev.00 Page 40/ڑڌ

Preliminary
6. Interface Specifications

6.1 R/W and RS bit Function

E R/W RS Operation
1 0 0 Set index register
1 1 0 Read status
1 0 1 Write instruction or RAM data
1 1 1 Read instruction or RAM data

6.2 Signal Diagram - M68 Mode Write Case

Index Instruction

E

R/W

/CS

RS

DB[15:8]
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6.3 Data Format for 8-bit CPU Interface

Input

RGB data R5 R4 R3 R2 R1 R0 G5 G4 G3 G2 G1 G0 B5 B4 B3 B2 B1 B0

1pixel

DB
15

DB
14

DB
13

DB
12

DB
11

DB
10

DB
9

DB
8

DB
15

DB
14

DB
13

DB
12

DB
11

DB
10

DB
9

DB
8

RAM Write Format

Instruction Write Format

DB
15

DB
14

DB
13

DB
12

DB
11

DB
10

DB
9

DB
8

DB
15

DB
14

DB
13

DB
12

DB
11

DB
10

DB
9

DB
8

IB
15

IB
14

IB
13

IB
12

IB
11

IB
10

IB
9

IB
8

IB
7

IB
6

IB
5

IB
4

IB
3

IB
2

IB
1

IB
0

Input

Instruction

Instruction code

1st Transmission 2nd Transmission

1st Transmission 2nd Transmission

6.4 DC Characteristics
(Ta = -20 to + 60°C, VCC = 2.75 to 2.85V, GND = 0V)

Item Symbol Min. Typ. Max. Unit
Input High voltage VIH 0.7VCC - VCC

V
Input Low voltage VIL 0 - 0.3VCC
Output High voltage VOH VCC-0.5 - VCC

Output Low voltage VOL 0 - 0.5
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6.5 AC Characteristics

6.5.1 M68 mode
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6.5.2 i80 mode



Doc . No LTS166QQ-F04 Rev.No 060120_Rev.00 Page 40/ڋڍ

Preliminary
7. Reset

If the /RESET input becomes L or the reset command is input, the each register to its
default value. These default values are listed in the table below.

Reg

No.
IB15IB14IB13IB12IB11IB10 IB9 IB8 IB7 IB6 IB5 IB4 IB3 IB2 IB1 IB0 Register Name / Description

IR ID6 ID5 ID4 ID3 ID2 ID1 ID0 p���� V z��� ��� ����� �������� �����
SR L7 L6 L5 L4 L3 L2 L1 L0 0 0 0 0 0 0 0 0 z����� ���� V y��� ��� �������� ������
R00h * * * * * * * * * * * * * * * 1 z���� v����������

k����� j��� ����

R01h 0 0 0 0 0 0 0 0 0 0 0 0 1 1 0 0

k������ ������ j������
lwsa ��� ��������  �� luhisl ��� ����� ����� yni
���������U
zta n��� ������ �������� ����� �������
nza n��� ������ ����� ���������
zza z����� ������ ����� ���������
usZTWa u����� �� ������� ����

R02h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
sjkTk������T~������� �������
mVsa s���Vm���� ��������� �������

R03h 0 0 0 0 0 0 0 0 0 0 1 1 0 0 0 0

l���  t���
inya yni ���� �������
pVkXTWa h������ ������� ���������V��������� �������
hta ����¡�����V�������� yht ������ �������

R07h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

k�����  j������
wyXTWa u��T������  ���� ������ ������ �������
zw{a X��VY�� ������� ������  ������
nvua n��� vmm �� �� }zz
k{la kpzw{tn �� �� }zz
jsa _T����� ������  ���� ������
yl}a ������  ���� ��������� �����
kXTWa z����� ������ �������

R08h 0 0 0 0 0 1 0 1 0 0 0 0 0 0 1 1

i���� ������ j������
mwZTWa m���� ����� �������
iwZTWa i��� ����� �������

R0Bh 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

m���� j ��� �������
kp}XTWa �������� ����� �� �������� ����� �������
y{uZTWa z�� Xo ������

R0Ch 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

l������� ������  p�������� �������
yta z������  ��� ��������� ��� yht ������
kptXTWa z�����  ��� ������  ��������� ����
ypta z�����  ��� yniTpVm ����

R10h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

w���� j������ X
}pzsXTWa h����� }kjp �������O�����P
zhwYTXa z�����  ��� ������ ������ ��������� ����
�������
i{YTWa z�����  ��� ���T�� ������ �� kjVkj ���������
kjYTWa z�� ��� ������� ������ �� kjVkj ���������
�����
hwYTWa z�����  ��� ��������� ���� ������� ��� �����
�������
zswa z�� z���� ����
z{ia z�� z����T�  ����

R11h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

w���� j������ Y
}yuX[TXWa ����� ��������� ������� O��������
������� P
}ywX[TXWa ����� ��������� ������� O�������� ������� P

R12h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
w���� j������ Z
}jYTWa z�� ��������� ������� �� }ylmz
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R13h 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0

w���� j������ [
}jtya z����� }jvto ������� ��������� ������
wvua w���� ������� vuVvmm �������
}yoZTWa z�� }nt �������

R14h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

w���� j������ \
jvtna }jvts ������� ����� �������� ������� �������
}k}[TWa jvt ������ ��������� �������
}jt[TWa }jvto ������� ����� �������

R21h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
yht ������� ��������
hkX\ThkWa

R30h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
n���� ������� �������� X
wrwXYTXWS wrwWYTWWa t���� ���������� �������

R31h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
n���� ������� �������� Y
wrwZYTZWS wrwYYTYWa t���� ���������� �������

R32h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
n���� ������� �������� Z
wrw\YT\WS wrw[YT[Wa t���� ���������� �������

R33h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
n���� ������� �������� [
wywXYTXWS wywWYTWWa n������� ���������� �������

R34h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
n���� ������� �������� \
wruXYTXWS wruWYTWWa t���� ���������� �������

R35h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
n���� ������� �������� ]
wruZYTZWS wruYYTYWa t���� ���������� �������

R36h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
n���� ������� �������� ^
wru\YT\WS wru[YT[Wa t���� ���������� �������

R37h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
n���� ������� �������� _
wyuXYTXWS wyuWYTWWa n������� ���������� �������

R38h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0

w���� j������ Z
}yuW[TWWa ����� ��������� ������� O�������� ������� P
}ywW[TWWa ����� ��������� ������� O�������� ������� P

R40h 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
n��� ���� �������� ��������
zju[TWa ���� ����� �������� �� ����

R42h 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0

X�� ������ ������� ��������
zlX^TXWa X�� ������ ��� �������� �������
zzX^TXWa X�� ������ ����� �������� �������

R43h 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0

Y�� ������ ������� ��������
zlY^TYWa Y�� ������ ��� �������� �������
zzY^TYWa Y�� ������ ����� �������� �������

R44h 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0

o���¡����� ������ �������
olh^TWa o���¡����� ������ ������� ��� ��������
ozh^TWa o���¡����� ������ ������� ����� ��������

R45h 1 0 0 1 1 1 1 1 0 0 0 0 0 0 0 0

}������� ������ �������
olh^TWa }������� ������ ������� ��� ��������
ozh^TWa }������� ������ ������� ����� ��������
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8. TFT-LCD Driver IC Control Algorithms

8.1. Power On/Off Sequence, when CPU I/F.

z ���� w���� v�

Vylzl{

p�������¡��� z�������

~��� XW��

w���� z������ z�������

z ���� w���� v��

k�����  v�� z�������

k�����  v� z�����

k�����  v�� z�����

c w���� z����  v�� e

yXW ˥ WWWW�

c w���� v� z������� e c w���� v�� z������� e

k�����  v� z�������

k�����  v� z�����

k�����  v�� z�����

yYX ˥ WWWW�

yYY

~��� YWW��
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8.2. Initializing & Power Setting Sequence

c p�������¡��� z������� e c w���� z������ z������� e

yXX ˥ WWX[�

yXY ˥ WWWX�

yXZ ˥ W_X_�

yX[ ˥ WWXZ�

yXW ˥ X�XW�

~��� \W��

yXZ ˥ W_Z��

yWX ˥ W`W��

yWY ˥ WYWW�

yWZ ˥ XWZW�

yW^ ˥ WWW\�

yW_ ˥ W\WZ�

yW� ˥ WWW[�

yW� ˥ WWW[�

yZW ˥ W\W^�

yZX ˥ WYW^�

yZY ˥ WWWW�

yZZ ˥ WYWY�

yZ[ ˥ W^W^�

yZ\ ˥ WWW\�

yZ] ˥ WWWY�

yZ^ ˥ WYWY�

yZ_ ˥ W�WW�

y[W ˥ WWWW�

y[Y ˥ `mWW�

y[Z ˥ WWWW�

y[[ ˥ ^mWW�

y[\ ˥ `mWW�

Q y����� a }jp d YU_�



Doc . No LTS166QQ-F04 Rev.No 060120_Rev.00 Page 40/ڏڍ

Preliminary
8.3. Display On/Off Sequence

k�����  v�� z�����

k�����  v� z�����

~��� [W��

yW^ ˥ WWWX�

c n��� z������� z���� e

yW^ ˥ WWYX�

c z����� v����� z���� e

yW^ ˥ WWYZ�

c n��� v����� z���� e

yW^ ˥ WWZ^�

k�����  v� z�����

k�����  v�� z�����

c k�����  v� z������� e c k�����  v�� z������� e

~��� [W��

c n��� v����� z��� e

yW^ ˥ WWYY�

~��� [W��

c n��� z������� z��� e

c z����� z������� z��� e

yW^ ˥ WWWW�

c z����� v����� z��� e

yW^ ˥ WWZY�

~��� [W��
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8.4. Sleep / Wake-up Sequence, When CPU I/F

c z���� t��� z�� e

yXW ˥ WWWY�

z���� t���

k�����  v�� z�������

k�����  v� z�����

k�����  v�� z�����

z���� t���

k�����  v� z�������

k�����  v� z�����

k�����  v�� z�����

c z���� t��� j����� e

yXW ˥ WWWW�

c w���� z����  v�� e

yXW ˥ WWWW�

w���� z������ z�������

c z���� z������� e c ~���T�� z������� e

p������� t���

p������� t���
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8.5. Stand-by / Wake-up Sequence, When CPU I/F

c z����T�  t��� z�� e

yXW ˥ WWWX�

z����T�  t���

p������� t���

k�����  v�� z�������

k�����  v� z�����

k�����  v�� z�����

z����T�  t���

c w���� z����  v�� e

yXW ˥ WWWW�

c v���������� z���� e

yWW ˥ WWWX�

c z����T�  t��� j����� e

yXW ˥ WWWW�

c v���������� z���� e

yWW ˥ WWWX�

p������� t���

k�����  v� z�������

k�����  v� z�����

k�����  v�� z�����

p�������¡��� z�������

~��� XW��

w���� z������ z�������

c z����T�  z������� e c ~���T�� z������� e

yYX ˥ WWWW�

yYY

c z����T�  t��� j����� e

yXW ˥ WWWW�

~��� XW��
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8.6. 8color-Partial Mode Changing Sequence, When CPU I/F

c ]\r ˧ _ ����� e c _ ����� ˧ ]\re

���� �����Oyni ����P

yW^� ˥ WWW[�

~��� ZW ��

yW^� ˥ WWW��

~��� ZW ��

yW^� ˥ WWY��

yW^� ˥ WWY��

~��� ZW ��

yW^� ˥ X`Z��

���� �����Oyni ����P

yXX� ˥ WWWW�

yXY� ˥ WWW]�

yX[� ˥ WWX[�

yXW� ˥ W�W[�

yWY� ˥ WWWW�

yW_� ˥ WWWW�

yW�� ˥ WWW��

yZ_� ˥ WWWW�

y[Y� ˥ �����

y[Z� ˥ �����

y[[� ˥ �����

y[\� ˥ �����

���� �����Oyni ����P

yW^� ˥ WWW��

yW^� ˥ WWW\�

~��� ZW ��

yW^� ˥ WWY\�

yW^� ˥ WWY^�

~��� ZW ��

yW^� ˥ WWZ^�

���� �����Oyni ����P

yXX� ˥ W�X��

yXY� ˥ WWWX�

yX[� ˥ Y`XZ�

yXW� ˥ X�XW�

yWX� ˥ W`Wj�

yWY� ˥ WYWW�

yW�� ˥ WWWY�

yZ_� ˥ W]WW�

y[Y� ˥ `�WW�

y[Z� ˥ WWWW�

y[[� ˥ ^�WW�

y[\� ˥ `�WW�

~��� ZW ��

u���X

u��� XU

y[Y ��� y[Z ������ X ��S Y �� �������N ����

k������� �������� ��� ]^ ����� ��������� �� �wkX]X`]Z ���� �����

u��� YU

y[[ ��� y[\ ��� ������� ��������  �� y[Y ��� y[Z �������

u���Y
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9. Part List of Components

9.1 Panel, Driver IC

ཛ

ཛྷ

ཝ

ཞ

ཟ

འ

ऑऌऌँऎ एअऀँ ࣾऋऐऐऋउ एअऀँ

No Name SPEC MAKER Amount Remark Note
1 TFT GLASS T0.5 SEC 1 ཛ

2 COLOR FILTER GLASS T0.5 SEC 1 ཛྷ (1)
3 UPPER POLARIZER TEG1465DU-HC KORENO 1 ཝ

4 LOWER POLARIZER APCFH1-D2 TEG KORENO 1 ཞ

5 LIQUID CRYSTAL MLC-8033 MERCK 1 ཟ

6 1Chip DRIVER IC uPD161963 NEC 1 འ

Note (1) color resist

No. Name Part No. MAKER
1 ڟڠڭ ڭڋڋڍڋڞڰڈڭڞ ۇۄۀۃڞ ێۀۄۍۏێېڿۉڤ

2 کڠڠڭڢ ڢڏڋڌڋڞڰڈڭڞ ۇۄۀۃڞ ێۀۄۍۏێېڿۉڤ

3 ڠڰڧڝ ڝڋڋڍڋڞڰڈڭڞ ۇۄۀۃڞ ێۀۄۍۏێېڿۉڤ
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9.2 FPC & Power Component

ډۊک ۏۍڼګ ۀۈڼک ۉۊۄۏڼھۄہۄھۀۋڮ ۍۀۆڼڨ ڜڠ ۆۇۄڮ ۀۏۊک

X slk ulz~WW_i{ upjoph Y slkXS slkY

Y
kpvkl

zjov{{r�

ozsYY]

OZW}S\WthSlmwS{wP
o������ X kX

Z
jopw

ylzpz{ly
]_r���SXLSXVX]~SkhS{wSXWW\ T X yvzj OXP

[
h���  jopw

jhwhjpv{y

h}kXX�\yXW\tX]h{

OXWWWumSYWLSX]}S�\yS{wSX[XWP
r�vjlyh ]

jhYZVXXS
jh�YXVYYS
kkV}kkS

}jvtsV}jXXS
}ylnV}jvtoS
}jsV}kkY

\
jopw

jhwhjpv{y
XWWWumSXWLSY\}S�\yS{wSX]W_ T Y j}noS j}ns OXP

] jvuulj{vy h�r^sYWYY^
OYW�S YyS WU[��S ztkTzP th{z|zop{h X qY

Note (1) Any Vender
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9.3 Back-Light Unit Structure
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10. Reliability Test
10.1 Condition

ITEM CONDITION Result REMARK
High Temperature
Operating Life-test 60, 160HR Pass

Low Temperature
Operating Life-test -20, 160HR Pass

Temperature Humidity
Bias test 60 90%RH, 160HR Pass

Temperature Cycle
ON/OFF test -30 ൾ 70 ON/OFF, 5CY Pass Note(1)

High Temperature
Storage test 85, 160HR Pass

Low Temperature
Storage test -40, 160HR Pass

Thermal Shock
test -40 ൾ 85, 30CY Pass Note(2)

Electro-Static
Discharge test

CONTACT: ±4 ༛, 20times
A I R: ±8 ༛, 20times Pass Note(3)

Box Vibration
test

RANDOM 0.74Grms, 1HR/Y axis
(SMALL BOX) Pass Note(4)

Box Drop
test

1 Corner 3 Edges 6 faces, 66༃
(MEDIUM BOX) Pass

Note(1) ON Time over 10 seconds, OFF Time under 10 seconds
ଇڋڒ

ଇڋڍڈ

ଇڋڎڈ

کڤڨڋڎکڤڨڋڎ کڤڨڋڎ کڤڨڋڎ کڤڨڋڎ کڤڨڋڔ

کڤڨڋڌ کڤڨڋڌ کڤڨڋڌ

ଇڋڑ

کڤڨڋڎ

کڤڨڋڌ

ଇڋڌڈ

ଇڋ

㌗㡾

کڤڨڐڍ

ڠڭڰگڜڭڠګڨڠگ

ڠڧڞڴڞڌ
ڄڭڣڃڠڨڤگ

ڭڣڏۙڍ

ช ซ ฌ ญ ฎ ญ

Temperature Cycle Transit Condition
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Note(2) STORAGE

ڠڭڰگڜڭڠګڨڠگ

کڤڨڐڏ

㌗㡾

کڤڨڍۙڌ کڤڨڏۙڍ

کڤڨڐڏ

کڤڨڍۙڌ

ڠڧڞڴڞڌ

ڄڭڣڃڠڨڤگ

ڭڣڏۙڍ

Thermal Shock Transit Condition
Note(3) Main-LCD, 5 times to every 4 corners of active area
Note(4) Basic transportation by common carrier environmental,

514.4 MIL-STD-810E

OVERALL
RMS
LEVEL

BREAK POINT

FRQUENCY PSD
VALUE FRQUENCY PSD

VALUE FRQUENCY PSD
VALUE

0.74G
10༨ 0.00650 121༨ 0.00300 340༨ 0.00003
20༨ 0.00650 200༨ 0.00300 500༨ 0.00015
120༨ 0.00020 240༨ 0.00150 - -

10.2 Judgement
> Main LCD should work under the normal condition.
> After the temperature and humidity test,
the luminance and CR(Contrast Ratio) should not be changed over 50%
compared with those before the test.
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11. Outline Dimension

* See the next page.
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12. Packing

Note (1) Total : Case: Approx. 2.0 Kg
Box: Approx. 10.0 Kg

(2) Size : Case: 490(W) x 342(D) x 58(H)
Box: 505(W) x 355(D) x 319(H)

(3) Resistance of tray surface : 103~106ೱ
(4) ESD of tray surface : 20~100V
(5) Place the panels in the tray facing the direction shown in the figure.
(6) Place 4 tray and cover(empty tray) and pads inside the packing-case.
(7) Place 5 packing-case inside the packing-box.(Affix the label)
(8) Seal the packing-box. Affix the label-safety.

ۇۀڽڼڧ

ڏ ۔ڼۍۏ چ ۍۀۑۊھ

ڑڔڅ ێۇۀۉڼګ ۍۀۋ ۆھڼۋ

ڿڼګ ڄۏڐڃ
ڍڅ ێڿڼۋ ۍۀۋ ێ۔ڼۍۏ
ۍۀۋۋېڃ ځ ڄۍۀےۊۇ

ۀێڼھڈۂۉۄۆھڼګ

۔ۏۀہڼێڈۇۀڽڼڧ

ۂۉۄۇڼۀڮ ۀۋڼۏ

ۇۀۉڼګ

ڏڍڅ ێۇۀۉڼګ ۍۀۋ ۔ڼۍۏ

ྚ

ྙ

ྜ

ྛ
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13. Marking & Others

13.1 Laser Printing on the back side of TFT-LCD Module
- 9 digits marking on the back side of TFT-LCD modeule

ྜྷ ྞ

0
ྜྛྚྙ

200105AK
ྜྷ ྞ

0
ྜྛྚྙ

200105AK

ྙ Module Site
˧ K (SEC), V (Voda), I (IDS), D (DTC), G (Digix), M (Samkyoung)

Y (Yoowon), T (Intelligent), E (E-Litecom)
ᐮ Production Shift
ྛ Year : 05(2005), 06(2006)
ྜ Month : 01(January), 02(February), 03(March)
ྜྷ Day
ྞ Samsung internal control code



Doc . No LTS166QQ-F04 Rev.No 060120_Rev.00 Page 40/ړڎ

Preliminary
13.2 Packing case & box attach

Device
L T S 1 6 6 Q Q - F 0 4
ཿ ྀ ཱྀ ྂ ྃ ྄ ྅

ཁ L : LCD ག T : TFT གྷ Application: S(Single HHP) ང Panel Size
ཅ Resolution : QQ(QQ VGA) ཆ LC+Process Classification ཇ Derivative Mode

Type
0 0 R
྆ ྇

 Customer Classification ཉ Module Manufacturing Site Classification

Case ID
N A 5 0 5 0 0 2 7 8
ཊ ཋ ཌ ཌྷ ཎ

ཊ Box Number System ཋ Site Classification
ཌ Year ཌྷ Week Code ཎ Serial Number

ࣰ࣬࣪࣬

ࣴ࣬࣪࣬

MADE IN KOREA

DEVICE : LTS166QQ-F04
TYPE :
QUANTITY : 96 PCS

CASE ID
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14. General Precautions

14.1 Handling

(a) When the module is assembled, it should be attached to the system firmly.
Be careful not to twist and bend the module.

(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 back-light unit.

(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(Isopropyl Alcohol) or Hexane.
Do not use Kaptone 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 CMOS Gate Array IC.

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

(j) Do not disassemble the module.

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

(l) Pins of I/F connector shall not be touched directly with bare hands.
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14.2 Storage

(a) Do not leave the panel 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.

14.3 Operation

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

(b) Power supply should always be turned on/off by the chapter 8
"Power On/Off sequence"

14.4 Others

(a) The Liquid crystal is deteriorated by ultraviolet, do not leave it in direct sunlight
and strong ultraviolet ray for many hours.

(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,
and so on)
Otherwise the panel may be damaged.

(d) If the panel 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 panel has its circuitry FPC on the bottom side and should be handled
carefully in order not to be stressed.


