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◈ 제품 형상

Fig. 개 요 SMD Code SEC Code

Full Model LMS280GS17 GH96-04665A

Core Code L4280QVS11 GH07-01344A

BLU Code LJ96-05434A GH59-09072A

FPCB Code LJ94-03582A GH59-09521A
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General Description

* Description
LMS280GS17-0은 비정질 실리콘(Amorphous Silicon) 박막 트랜지스터(TFT: Thin Film
Transistor)를 스위칭 소자로 사용한 컬러 능동 행렬(Color Active Matrix) 방식의 TFT 액정 표

시 소자(LCD: Liquid Crystal Display) Module이다. Module은 TFT-LCD Panel, 구동 회로부와

Backlight부로 구성된다.
본 제품은 240X320 화소를 포함하고, 65k/262k/1600M의 색상을 지원한다.

* Features
- TMR type for Main TFT-LCD Panel.
- One back-light with 6 LEDs.
- 24bit RGB Interface
- Full, Still, Sleep & Deep Stand-by mode are available.
- mPVA(mobile Patterned Vertical Alignment) LC mode

* Applications
- HHP 응용 제품의 표시 장치

* General Information

Item
Specification

Unit
Main Panel

유효 표시 면적 42.46(H) × 56.64(V) mm
구동 소자 a-Si TFT active matrix -

표현 가능 색 수 1600M / 262K / 16M colors
화소수 240(H) × RGB × 320(V) pixel
화소 배열 RGB vertical stripe -
화소크기 0.177(H) × 0.177(V) mm
Glass 두께 0.3 mm
표시모드 Normally Black -
주시야각 12 o'clock
표면강도 2 H
DRIVER-IC S6D04M0 / 250um / SEC社 -

* Mechanical Information

Item Min. Typ. Max. Unit Note

Module
size

Horizontal(H) 46.38 46.48 46.58 mm (1)
Vertical(V) 65.49 65.59 65.69 mm (1)
Depth(D) 1.75 1.85 1.95 mm (1)

Weight 11.6 13.3 15.0 g -

Note (1) Refer to the Outline Dimension in the page 37 for further information.
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1. Absolute Maximum Ratings

1.1 Absolute Ratings of Environment

Item Symbol Min. Max. Unit Note

Storage temperature TSTG -40 85 ℃ (1)

Operating temperature
(Ambient temperature)

TOPR -20 60 ℃ (2)

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

the LCD worked slowly and the screen slowed appearing dim images
due to the characteristics of LC(Liquid Crystal).

(3) If any fixed pattern is displayed in LCD for minutes,
image-sticking phenomenon may occur.

(4) Degradation could occur to pixels' TFT when DC BIOS is input
into its gate-signal under POWER OFF WAITING STAND-BY & SLEEP MODE.
Therefore, LCD should be turn off then.

(5) 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.

Temperature & Humidity Graph in Absolute Environment
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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 VDD3 1.65 3.3 V -

DC/DC supply voltage VCI 2.3 3.3 V -

(2) Back-Light Unit (LED unit)

(Ta = 25 ± 2°C)

Item Symbol Min. Max. Unit. Note

Current IB - 20 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.
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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 (1).
Measuring equipment : LCD-7200, SR-3, BM-7, EZ-Contrast

(Ta = 25 ± 2°C, VDD3=2.9V, VCI = 2.9V, IB = 15mA)

Item Symbol Condition Min. Typ. Max. Unit Note

Contrast ratio
(Center point)

C/R B/L On 350 800 - -
(2)

SR-3
Luminance of white

(Center point)
YL B/L On 300 380 - cd/m2

(3)
SR-3

5-Point White
Uniformity

U B/L On 80 - - %
(4)

SR-3
NTSC Color Purity

(CIE 1931)
Cp B/L On 60 70 - %

(5)
SR-3

Color Temperature T B/L On 6000 7000 8000 K SR-3

White Balance - B/L On 0 - 0.02uv - CA-210

Response
time

Rising:Tr
Tr+Tf B/L On - 20 25 msec

(6)
BM-7Falling:Tf

Color
chromaticity
(CIE 1931)

White
Wx

B/L On

0.275 0.305 0.335

-
(7)

SR-3

Wy 0.310 0.340 0.370

Red
Rx 0.613 0.633 0.653
Ry 0.304 0.324 0.344

Green
Gx 0.295 0.325 0.355
Gy 0.583 0.613 0.643

Blue
Bx 0.118 0.138 0.158
By 0.056 0.076 0.096

Viewing
angle

Hor.
qL1

C/R³10
B/L On

75 80 -

Degrees
(8)

Ez-Contrast
qR1 75 80 -

Ver.
fH1 75 80 -

fL1 75 80 -
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Note (1) 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

- Back-Light Off condition

Photodetector
Photodetector Field

LCD-7200 1°

LCD Panel

TFT - LCD Module

The center of the screen

LCD-7200 : 50㎝
30°

Light source : Halogen lamp or D65

Incident light

Reflected light

The center of the screen

Photodetector

Photodetector Field

SR-3 1°
BM-7 1°

LCD Panel

TFT - LCD Module

SR-3 : 50㎝
BM-7 : 50㎝

Field
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Note (2) 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

Note (3) Definition of Luminance of White : Luminance of white at the center point

Light Source of Back-Light Unit 6-LED Parallel Type
LED Type & Maker Chip Type White LED, ALTI 전자/SSC, KOREA

LED Product Code & Rank

ALTI전자 : AS434TWPE1
SSC : SWAK0B
S15H/S16H, Color Rank-D2S/F2S,
Vf = 3.4V max( @ IF = 20mA)

Note (4) Definition of 5-Point Withe Uniformity

5-Point Uniformity =
Min luminance of white among 5-points
Max luminance of white among 5-points X 100%

5

H/4 H/4 H/4 H/4

H

V

V/4

V/4

V/4

4

2

3

11
V/4

Note (5) NTSC Color Purity (CIE 1931)

Triangle Area based on measured red, green, blue color coordinate
Triangle Area based on NTSC standard red, green, blue color coordinate

X 100%
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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.

Light Source of Back-Light Unit 6-LED Parallel Type
LED Type & Maker Chip Type White LED, ALTI 전자/SSC, KOREA

LED Product Code & Rank

ALTI전자 : AS434TWPE1
SSC : SWAK0B
S15H/S16H, Color Rank-D2S/F2S,
Vf = 3.4V max( @ IF = 20mA)

Note (8) Definition of Viewing Angle

6 o’clock
direction

Normal Line

θ L
θ R

φ Hφ L 12  o’clock
direction

θR =90o

θ L =90o

φ = 0o, 

x

x'y'

y

θ = 0o

φ H = 90o 

φ L= 90o 

V/6
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3. Electrical Characteristics

3.1 TFT-LCD Panel & Driver Circuit
(Ta = 25 ± 2°C)

Item Symbol Min. Typ. Max. Unit Note
Interface I/O voltage VDD3 2.55 2.60 2.65 V

DC/DC supply voltage VCI 2.95 3.0 3.05 V

Dissipation
Current

VCI

Sleep ISLP - 7 60 ㎂ (1)

Still IVCI
(IS) - 8 13

㎃

(2),(4)

Full IVCI
(IF) - 8 13 (3),(4)

Input Frame Fin - 15 30 Hz -
Frame frequency Ffreq 70 90 110 Hz -

* To prevent a latch-up or DC operation of the LCD module, the power on/off sequence should be as
the Chapter 8. Power On/Off Sequence.

Note (1) VDD3 = VCI = 2.9V, Sleep in Mode & No Input Signal
(2) VDD3 = VCI = 2.9V, Internal Mode & No Input Signal
(3) VDD3 = VCI = 2.9V, Moving Picture & Line Inversion
(4) Dissipation Current Check Pattern (White Pattern)

▶ 240 × 320 White Pattern
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3.2 Back-Light Unit

The back-light system is an edge-lighting type with 6 white LEDs.

(Ta=25 ± 2°C)

Item Symbol Min. Typ. Max. Unit Note

Current IB - 15 20 mA (1)

Power Consumption PBL - 378 504 mW (2)

Note (1) 6LEDs Serial type
(2) Where IB = 15mA, VB = 4.2V(LED Forward Voltage), PBL = VB x IB x [# of LED]
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4. Block Diagram
4.1 TFT-LCD Module (Interface System Structure)

FPC
-
PAD

S1 S240

LCD Data Out[240 x RGB]

S6D04M0
G1

Source

Driver

Gate

Driver

2.8"

TFT LCD Panel

(240 X 320)

G320

LED+

LED-

GND

CS

SDA

SCL

MCLK

ENABLE

HSYNC

VSYNC

RESET

DB[00:23]
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5. Input Terminal Pin Assignment

5.1 Input Signal & Power

Pin Number Pin Description Pin Number Pin Description

1 GND 2 LED_N

3 LCD_SEL 4 LED_N

5 LCD_SDA 6 LED_P

7 LCD_SCL 8 LED_P

9 VLCD_3.0V 10 VDD_2.6V

11 LCD_MCLK 12 VGH

13 LCD_EN 14 LCD_RST

15 LCD_HSYNC 16 LCD_CS

17 LCD_VSYNC 18 DB0

19 DB1 20 DB2

21 DB3 22 DB4

23 DB5 24 DB6

25 DB7 26 DB8

27 DB9 28 DB10

29 DB11 30 DB12

31 DB13 32 DB14

33 DB15 34 DB16

35 DB17 36 DB18

37 DB19 38 DB20

39 DB21 40 DB22

41 DB23 42 GND

43 GND 44 GND
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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
R1 R2 R3 R4 R5 G0 G1 G2 G3 G4 G5 B1 B2 B3 B4 B5

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 (1) 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
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6. Interface Specifications

6.1 Serial Peripheral Interface
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6.2 RGB Interface Cahracteristics
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6.3 Bit Assignment
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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.
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8. FPC Circuit
8.1 FPC Circuit : Rev0.2
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8.2 FPC Gerber Data : FPC Rev0.2

Signal_1

Signal_2
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Silk_1

Silk_2
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Component
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8.3 FPC 층간 구성도
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9. Part list of components

9.1 Panel & Driver IC

<Upper Side> <Bottom Side>

No Name SPEC. Maker Amount Remark
1 TFT GLASS 0.3T SEC 1 ①

2 COLOR FILTER GLASS 0.3T SEC 1 ②

3 UPPER POLARIZER NZD-VEGQ1763CUAG150 Koreno 1 ③

4 LOWER POLARIZER APCFH2ZDVEQC Koreno 1 ④

5 LIQUID CRYSTAL NA0089 MERCK 1 ⑤

6 DRIVER IC S6D04M0 SEC 1 ⑥

※ Pol 부착 공차

구분 기준선 Pol 부착 공차 C/F Pol 도면 TFT Pol 도면

A

C/F Panel 끝단

0.3±0.3mm

B

C

D

E TFT Panel 끝단

F C/F Panel 끝단

G
TFT Panel 끝단

H

※ 방습제 도포기준

방습제
(1) 방습제(Tuffy)의 높이는 LDI 보다 높지 않을 것.

(2) LDI 위 올라탐 규격 : 폭 0.3mm X 길이 5mm X 높이 10um

▷ 폭 : IC 끝단에서 IC 내부로 침범한 길이 MAX

▷ 길이 : IC 4변의 길이 중 TUFFY가 올라탄 길이

▷ 높이 : IC TOP면에서 TUFFY의 높이

(3) 방습제(Tuffy)도포는 균일 높이로 전면에 도포되어 있을 것.
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9.2 Main FPC Partlist : FPC_REV0.2

*. Solder Cream : SENJU M705-GRN360 (Lead-Free)

F-PCB 원자재 업체 재질 임가공 업체 SMD 업체 및 최종 납품 업체

DOOSAN SI FLEX
천진성일/에피밸리,

IDS(심천),
유성전자
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9.3 BLU Partlist

※ BLU 가공 업체 : 이라이콤
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10. Module Outline Dimension
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11. Reliability Test Result
11.1 Condition

Item Condition Test
Result Note

High Temperature
Operating Life test 60℃, 128HR OK -

Low Temperature
Operating Life test -20℃, 128HR OK -

Thermal Humidity
Bias test 60℃, 93％RH, 128HR OK -

Temperature Cycle
ON/OFF test -30℃ ↔ 70℃, ON/OFF, 5CYC OK (1)

High Temperature
Storage test 85℃, 128HR OK -

Low Temperature
Storage test －40℃, 128HR OK -

Thermal Shock test ( -40℃ ⇔ 85℃ )30CYC OK (2)

Accelerated Life Test -10℃ ↔ 65℃/93%, 10CYC OK

Wet High Temperature
Storage Test 85℃, 85%RH, 120HR OK

Electro-Static
Discharge test

Contact : ±6kV, each 2times OK
(3)

Air : ±8kV, each 2times OK

Box Vibration Test RANDOM 1.047Grms, 1HR/each axis
(Carton BOX) OK -

Box Drop Test
10Kg↓:76Cm, 10~20Kg: 66Cm,
1 Corner 3 Edges 6 faces, 66㎝

(Carton BOX)
OK -

Note (1) ON Time over 20 seconds, OFF Time under 10 seconds
70℃

-20℃

-30℃

30MIN30MIN 30MIN 30MIN 30MIN 90MIN

10MIN 10MIN 10MIN

60℃

30MIN

10MIN

-10℃

0℃

Room Temp.

25MIN

TEMPERATURE

1CYCLE
TIME(HR)

2~4HR
Ⅰ Ⅱ Ⅲ Ⅳ Ⅴ Ⅳ

Temperature Cycle Transit Condition
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Note (2) STORAGE

TEMPERATURE

2HR

Room Temp.

1~2MIN 2~4MIN

2HR

1~2MIN

1CYCLE

TIME(HR)

2~4HR

Thermal Shock Transit Condition

Note (3) Main-LCD, 2 times to every 5 positions of active area

11.2 Judgement
(1) Main LCD should work under the normal condition.
(2) 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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12. Packing
12.1 Box
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12.2 Over Pack
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13. Marking & Others
A nameplate bearing followed by is affixed to a shipped product at the Specified location

on each product.

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

K A 09 05 27 01 E
① ② ③ ④ ⑤ ⑥ ⑦

① Module Site
→ K (SEC), V (Voda), I (IDS), D (DTC), G (Digix), M (Samkyoung)

Y (Yoowon), T (Intelligent), E (E-Litecom)
② Production Shift
③ Year : 08(2008), 09(2009), 10(2010)
④ Month : 01(January), 02(February), 03(March)
⑤ Day
⑥ ASSY 조립 LINE : 01(1 line), 02(2 line)
⑦ SAMPLE 구분 : W(W/S), E(E/S), C(C/S)

13.2 Packing case & box attach
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13.2 Over Pack Attach
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14. General Precautions (일반적 주의 사항)

14.1 Handling (취급)

(a) 제품에 조립되어 있을 때, LCD 모듈을 비틀거나 구부리지 말 것.

(b) 물리적인 강한 충격이나 힘을 주면 LCD나 Back light 작동에 이상을
초래 할 수 있음.

(c) Polarizers는 쉽게 손상 받을 수 있어 B연필심 이상의 강도에 긁힐 수 있음.

(d) 물방울이나 기름이 떨어졌을 경우 즉시 닦을 것. 오래 방치 시 LCD 표면에
얼룩이나 색상이상을 초래 할 수 있음.

(e) Polarizer가 더러울 경우 면이나 부드러운 천으로 닦아 줄 것.

(f) 사용 가능한 청소용 액체는 물, IPA(Isopropyl Alcohol), Hexane임.
Acetone, Ethyl alcohol, Toluene, Ethyl acid or Methyl chloride는 사용하지 말 것.
위의 물질은 polarizer와 화학 작용을 일으킬 수 있음.

(g) 액정이 판넬 밖으로 누액 되었을 경우 입이나 눈으로 들어가지 않게 주의 할 것.
손, 다리 혹은 옷에 묻었을 경우 바로 비누로 씻을 것.

(h) 정전기는 회로상의 부품에 손상을 줄 수 있으므로 주의 할 것.

(i) 수입검사나 조립 공정 중에는 장갑을 착용할 것.

(j) LCD Module을 임의로 분해 하지 말 것 .

(k) 보호지 필름을 땔 때는 천천히 박리하여 정전기가 최소화 되도록 할 것.

(l) LCD FPC의 Connector부위를 맨손으로 만지지 말 것.
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14.2 Storage (보관)

(a) 장기간 판넬을 고온, 고습한 장소에 보관 하지 말 것.
적절한 보관 환경은 0 ~ 35°C, 70% 미만의 습도임.

(b) 직사 광선을 피하여 어두운 곳에 TFT-LCD를 보관 할 것.

14.3 Operation (작동)

(a) 전원이 들어와 있는 상태에서 LCD를 폰에 연결하거나 해체 하지 말 것 .

(b) 전원 공급은 반드시 Power On/Off Sequence를 따를 것.

14.4 Others (기타)

(a) 액정은 자외선에 의해 변형이 될 수 있으므로, 직사 광선이나 강한 자외선에

장시간 노출 되지 않도록 할 것.

(b) 수중기가 액화 되면 전기적 특성에 영향을 줄 수 있으므로 피할 것.

(c) 정격 사용 환경을 넘어서는 범위에서 사용하지 말 것.
(공급 전원 편차, 사용 전원 편차, 온도 습도 환경 편차 등)
정격 사용 환경을 초과하여 사용될 경우 제품에 손상을 줄 수 있음.

(d) 동일한 정지 화면을 오랜 기간 표시 시, LCD 화면에 잔상이 남을 수 있음.

(e) 전기 회로가 붙어 있는 FPC는 조심하여 다루어 손상이 가지 않도록 할 것.


