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Scope

This Specification defines general provisions as well as inspection standards for LCD

module supplied by SAMSUNG SMD Co., LTD., If the event of unforeseen problems or

unspecified items occurs, we naturally shall negotiate and agree to solution with

customer.

Warranty

Basically, warranty term is 15 months of reliability characteristics of quality level after

the outgoing date in SAMSUNG SMD Co., LTD., and SAMSUNG SMD Co., LTD., could

compensate for defectives which happens within warranty term under condition that the

products should be stored or be used as specified under normal condition within the

contents of specification.

Otherwise, it is impossible to compensate for defectives when they happens by

customer's mistake such as careless handing or circuit change, etc.

And after 15 months of warranty term, all replacements for defectives will be charged.

This Specification stipulates the final and comprehensive requirements for the respective

products hereof. Beyond this Specification, it is responsibility of the customer to

explicitly disclose any additional requirements, information or reservations regarding

these requirements to Samsung SMD prior to implementation, where any and all

disclosures of the customer shall be with an authorized representative of Samsung SMD

in writing.

Samsung SMD shall not be responsible for safety, performance, functionality,

compatibility of the system with which the Samsung SMD-supplied components are

integrated unless such features have been expressly communicated and described in the

Specification.

SAMSUNG SMD MAKES NO GUARANTY OR WARRANTY, EXPRESS OR IMPLIED

INCLUDING BUT NOT LIMITED TO MERCHANTABILITY OR FITNESS FOR A

PARTICULAR PURPOSE, TO ANY PARTY.

Moreover, any party should do their own due diligence regarding these requirements

prior to implementation.
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General Description

* Description

LMS501KF03 is a TMR(Transmissive with Micro Reflective) type 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 module, a

driver circuit and a back-light unit.

The resolution of a 5.01" contains 480(xRGB) x 800 dots and can display 16.7M

colors.

* Features

- Transmissive with Micro Reflective type and back-light with 12 LEDs

- mPVA(Normally black) mode.

- RGB 24bit Parallel + SPI

- Portrait type

* Applications

- Display terminals for PMP(Portable Multimedia Player),

PND(Portable Navigation Display) application products.

- Display terminals for AV application products

* General information

Items Specification Unit Note

* Mechanical information

Item Min. Typ. Max. Unit Note
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1. Absolute Maximum Ratings

1.1 Absolute Ratings of Environment

Item Symbol Min. Max. Unit Note

Storage temperature T -40 85 ℃ (1)

Operating temperature

(Ambient temperature)
T -20 70 ℃ (1),(2),(3)

-40

Relative Humidity( RH)

-20

STORAGE
RANGE

-40

-20

60 /93

85 /10

Temperature( )
0 20 40 60

20

40

60

80

100

OPERATING
RANGE

60 /93

70 /20

8
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1.2 Electrical Absolute Ratings

(1) TFT-LCD Module

Item Symbol Min. Max. Unit Note

(2) Back-Light Unit

Item Symbol Min. Max. Unit Note

Note (1) When used out of the absolute maximum ratings, the LSI may be

permanently damaged.

Note (2) Permanent damage to the device may occur if maximum values are

exceeded or reverse voltage is loaded.
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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: SR!UL2, DMS!505, EZ CONTRAST)

f , I

Item Symbo
l Condition Min. Typ. Max. Unit Note
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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

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: Average Luminance of white at 9 points

Refer to Note(4)

Y =

Photodetector

Photodetector Field

SR-UL2 1°
DMS-505 1°

EZ Contrast 1°

LCD Panel

TFT - LCD Module

SR-UL2 : 50
DMS-505 : 50
EZ Contrast : 0.5cm

Field

!

" #" #" # # "
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Note (4) Definition of White Uniformity :

Test Equipment (SR!UL2)

Note (5) Definition of Response time : Sum of Tr ,Tf

Test Equipment (DMS!505)

Environment condition : Ta = 25 ± 2 °C

Note (6) Definition of Color Chromaticity (CIE 1931)

Color coordinate of white & red, green, blue at center point.

Test Equipment (SR-UL2)
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Note (7) Definition of Viewing Angle : Viewing angle range (CR≥10 )

6 o’clock
direction

Normal Line

θ L

θ R
φ H

φ L 12  o’clock
direction

θR =90o

θ L =90o

φ = 0o, 

x

x'y'

y

θ = 0o

φ H = 90o 

φ L= 90o 

Test Equipment (EZ Contrast)

Note (8) 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%

Note (9) Test Equipment (DMS-505)

Note (10) Test Equipment (SR!UL2)

Note (11) ▶ Pattern- 1 Line Inversion (Pantech 판정 패턴)

▶ Pattern- 1 Dot Inversion (SMD 판정 패턴)

▶ Pantech 판정기준: Note (9)가 아닌 Note (11) 조건을 만족시키지 못할 시 불량 처리함
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3. Electrical Characteristics
3.1 TFT-LCD Module

Note (1) VDD3 = 3.0V, f = 60Hz, DOTCLK = 24.576MHz

(2) Dissipation current check pattern

▶ White pattern ▶ Black pattern
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3.2 Back-Light unit

The Back-Light system is an edge-lighting type with 12(6+6) white LEDs (Light

Emitting Diode).

Note (1) The LEDs parallel type (6LEDs x 2)

(2) Where I = (18)mA, V = P / I per 1 LEDs string

(3) DC current(voltage) use only.

If PWM(pulse width modulation) used, some problems may be happened.
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4. Block Diagram

4-1. TFT-LCD Module (Interface System Structure) with Back Light Unit

$%&'(% )*
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5. Input Terminal Pin Assignment

5.1 Input Signal & Power (*.Connector : Hirose, FH26-51S-0.3SHW)
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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 R5 R6 R7 G0 G1 G2 G3 G4 G5 G6 G7 B0 B1 B2 B3 B4 B5 B6 B7

BASIC

COLOR

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

GREEN 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 -

CYAN 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 -

RED 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 -

MAGENTA 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 -

YELLOW 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 -

WHITE 1 1 1 1 1 1 1 1 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 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 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 0 0 0 0 0 0 0 0 R2

: : : : : : : : : : : : : : : : : : : : : : : :
R3~R252

: : : : : : : : : : : : : : : : : : : : : : : :

1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R253

0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R254

RED 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 R255

GRAY

SCALE

OF

GREEN

BLACK 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G0

DARK

LIGHT

0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G1

0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 0 0 0 0 0 0 0 0 G2

: : : : : : : : : : : : : : : : : :
G3~G252

: : : : : : : : : : : : : : : : : :

0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 0 0 0 0 0 0 0 0 G253

0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 G254

GREEN 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 0 0 0 0 0 0 0 0 G255

GRAY

SCALE

OF

BLUE

BLACK 0 0 0 0 0 0 0 0 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 0 0 0 0 0 1 0 0 0 0 0 0 0 B1

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 0 0 0 0 0 B2

: : : : : : : : : : : : : : : : : : : : : : : :
B3~B252

: : : : : : : : : : : : : : : : : : : : : : : :

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 0 1 1 1 1 1 1 B253

0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 B254

BLUE 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 B255

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 LMS501KF03 Rev.No 002 Page 17/68

Approval

SMD Confidential

5.3 Pixel Format

!!!! """" #### !!!! """" ####

!!!! """" #### !!!! """" ####

$%&'()*+(,$%&'()*+(,$%&'()*+(,$%&'()*+(, -./01-./01-./01-./01

Horizontal Scan Direction

Vertical

Scan Direction

Driver IC
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6. Interface Timing

6.1 Vertical Timing

6.2 Horizontal Timing
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6.3 SPI Signal

6.3.1 Serial data stream format, write mode

6.3.2 Serial Interface protocol

This serial data packet contains a control bit D/CX and a transmission byte.

If D/CX is low, the transmission byte is command byte. If D/CX is high, transmission

byte is stored in to command register or GRAM. The MSB is transmitted first.

A falling edge on CSX enables the serial interface and indicates the start of data

transmission.
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6.4 Register Setting (Value)

Command B2

Set Display

1st 00

2nd 2B

3rd 03

4th 03

5th 70

6th 00

7th FF

8th 00

9th 00

10th 00

11th 00

12th 03

13th 03

14th 00

15th 01

Command B3
Set RGBIF

1st 09

Command B4

Set Disp Inv.

1st 01

2nd 08

3rd 77

4th 0E

5th 06

Command B6

Set Vcom1st 4C

2nd 2E

Command B9

Set Password
1st FF

2nd 83

3rd 69

Command B1

Set Power

1st 01

2nd 00

3rd 34

4th 06

5th 00

6th 14

7th 14

8th 20

9th 28

10th 12

11th 12

12th 17

13th 0A

14th 01

15th E6

16th E6

17th E6

18th E6

19th E6

Wait 20ms

/Reset

Power On

(VDD1, VDD3 On)

DOTCLK, Vsync, Hsync, DE, Data

Wait 10ms

< Power On Sequence>



Doc . No LMS501KF03 Rev.No 002 Page 21/68

Approval

SMD Confidential

Command D5

Set Gate

1st 00

2nd 05

3rd 03

4th 29

5th 01

6th 07

7th 17

8th 68

9th 13

10th 37

11th 20

12th 31

13th 8A

14th 46

15th 9B

16th 57

17th 13

18th 02

19th 75

20th B9

21st 64

22nd A8

23rd 07

24th 0F

25th 04

26th 07

Command CC
Set Panel

1st 0A

Command 3A
Set COLMOD

1st 77

Command E0

Set W Gamma

1st 00

2nd 04

3rd 09

4th 0F

5th 1F

6th 3F

7th 1F

8th 2F

9th 0A

10th 0F

11th 10

12th 16

13th 18

14th 16

15th 17

16th 0D

17th 15

18th 00

19th 04

20th 09

21st 0F

22nd 38

23rd 3F

24th 20

25th 39

26th 0A

27th 0F

28th 10

29th 16

30th 18

31st 16

32nd 17

33rd 0D

34th 15
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Command C1

Set RGB Gamma

1st 01

2nd 03

3rd 07

4th 0F

5th 1A

6th 22

7th 2C

8th 33

9th 3C

10th 46

11th 4F

12th 58

13th 60

14th 69

15th 71

16th 79

17th 82

18th 89

19th 92

20th 9A

21st A1

22nd A9

23rd B1

24th B9

25th C1

26th C9

27th CF

28th D6

29th DE

30th E5

31st EC

32nd F3

33rd F9

34th FF

35th DD

36th 39

37th 07

38th 1C

39th CB

40th AB

41st 5F

42nd 49

43rd 80

44th 03

Set RGB Gamma

45th 07

46th 0F

47th 19

48th 20

49th 2A

50th 31

51st 39

52nd 42

53rd 4B

54th 53

55th 5B

56th 63

57th 6B

58th 73

59th 7B

60th 83

61st 8A

62nd 92

63rd 9B

64th A2

65th AA

66th B2

67th BA

68th C2

69th CA

70th D0

71st D8

72nd E1

73rd E8

74th F0

75th F8

76th FF

77th F7

78th D8

79th BE

80th A7

81st 39

82nd 40

83rd 85

84th 8C

85th C0
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86th 04

Set RGB Gamma

87th 07

88th 0C

89th 17

90th 1C

91st 23

92nd 2B

93rd 34

94th 3B

95th 43

96th 4C

97th 54

98th 5B

99th 63

100th 6A

101st 73

102nd 7A

103rd 82

104th 8A

105th 91

106th 98

107th A1

108th A8

109th B0

110th B7

111th C1

112th C9

113th CF

114th D9

115th E3

116th EA

117th F4

118th FF

119th 00

120th 00

121st 00

122nd 00

123rd 00

124th 00

125th 00

126th 00

127th 00

Command 36
Set UPDN

1st 10

Command 11 Sleep Out

Wait 120ms Wait

Command 29 Disp On

BLU on
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< Power Off Sequence>

< Sleep In Sequence>

DOTCLK/ Vsync/ Hsync/ DE/ Data Off

< Sleep Out Sequence>

Command 11 Sleep Out

Wait 120ms Wait

BLU on

Command Sleep

Wait 120ms Wait

BLU off DOTCLK/ Vsync/ Hsync/ DE/ Data On

/Reset

DOTCLK/ Vsync/ Hsync/ DE/ Data Off

Command Sleep

Wait 120ms Wait

BLU off
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6.5 AC Characteristic

6.5.1 Serial Interface Timing Characteristic
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6.5.2 Image Data Interface Timing Characteristic
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6.5.3 Reset Input Timing Characteristic
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7. Power On/Off Sequence
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8. Reliability Test Result

8.1 Condition

8.2 Judgement
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9. Packing

9.1 Case & Box

Note

- Total : Box-carton approx. : 9.1 kg

- Size : 579(W) x 384(D) x 157(H)

(1) Place the LCD Module in the tray facing the active area direction.

(2) Stack the trays and cover (dummy) tray.

(3) Resistance of tray surface : 10 ~10 Ω.

(4) Wrap the Al coating bag by vacuum sealing machine.

(5) Put the bag in the Box-carton.

(6) Seal the Box-carton and affix the Label-safety & Label-paper.

!"

!"
!"#
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9.2 Packing for Small Quantities

Note

When package quantity is small, LCD Modules containing trays are stacked the bottom,

and dummy trays are stacked at the top of package,

then wrap the Al coating bag by vacuum sealing machine
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9.3 Over Pack

9.4 Packing for Small Quantities

2Lines x 2Rows x 4Columns

2Lines

2Rows

4Columns
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10. Marking & Others

10.1 Laser Printing on the back side of TFT-LCD Module
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10.2 Box Attach

* Label-paper

* Label-safety
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10.3 Over Pack Attach
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11. General Precautions

11.1 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 Ketone type materials(ex. Acetone), Ethyl alcohol, Toluene, Ethyl acid or
Methyl chloride. It might permanent damage to the polarizer due to chemical
reaction.

(g) If the liquid crystal material leaks from the panel, it should be kept away
from the eyes or mouth. In case of contact with hands, legs or clothes,
it must be washed away thoroughly with soap.

(h) Protect the module from static , it may cause damage to the Integrated
Gate Circuit.

(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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11.2 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.

11.3 Operation

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

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

11.4 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.
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12. Appendix
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제품도면
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Main FPC 회로도
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Main FPC Partlist

NO CATEGORY REFERENCE Q'ty SPECIFICATION

1 C- CER,CHIP
C3,C5,C7,C8,C9,C10

C11,C16,C18,C19,C20
11 1000nF,10%,10V,X5R,1005

2 C- CER,CHIP C13,C15 2 1000nF,10%,16V,X5R,1005

3 C- CER,CHIP C2,C12,C14,C17 4 1000nF,10%,25V,X5R,1608, 0.55Tmax

4 C- CER,CHIP C1 1 2200nF,10%,6.3V,X5R,1005

5 C- CER,CHIP C4,C6 3 2200nF,10%,10V,X5R,1005

6
DIODE-

SCHOTTKY
D1 1 RB521S- 30G,30V,200mA,ESC(EMD2)

7 DC- DC IC U1 1 HX- 5186- A
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Main FPC 부품배치도
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Main FPCB Structure

2222....
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CATEGORY Maker Material Specification

Panel SMD
Glass

5.01", 69.32(W)*118.1(H)*0.8(T)
Liquid Crystal

Polarizer-CF KORENO NZD-VEGQ1763CUHC MS501KF03, NZDCVEQUHC-KS17, 68.72(H)x112.8(V), H/C

Polarizer-TFT KORENO APCFH2ZDVEQSU22 LMS501KF03, APCFH2ZDVEQSU22, 68.72(H)x112.8(V), APCF

IC Driver Source SEC

Aluminum

HX8369-A,COG,312,1448,30um,22430x1701x250Gold

Silicon

Cover FPC Samjoo Bow 538S LMS501KF03, T0.05, W35.1, L15.4, GREEN

Flexible Printed Circuit SI-FLEX

Silk (S-200WEF)

LMS501KF03, 37.3X59.0, 51P/173P ,2L ,V2.1

CoverLay (HGCS-A405L)

FCCL (DL-2012-E)

CoverLay (HGCS-A405L)

Adhesive (D3450)

Stiffener (MSH-3X-00FX)

Back Light Unit E-Litecom

FRAME-MOLD (PC)

LMS501KF03, SWDA07, S18H/S19H, 12LED, 4PIN

LGP (PC)

CHASSIS-BOTTOM (SUS201)

ASSY FPC-LED (PI)

SHEET- PROTECTOR (JS562HK)

SHEET-PRISM(U) (HLAS4.30B)

SHEET-PRISM(L) (HLAS4.30B)

SHEET-DIFFUSER (CH19NH)

SHEET-REFLECTOR (ESR)

SHEET-PANEL (3808BH)

Material List
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Module QCP

LMS501KF03LMS501KF03LMS501KF03LMS501KF03 QQQQ CCCC !!!! """" ####
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LMS501KF03LMS501KF03LMS501KF03LMS501KF03 QQQQ CCCC !!!! """" ####
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LMS501KF03LMS501KF03LMS501KF03LMS501KF03 QQQQ CCCC
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환경유해물질 성적서
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1. 검사 조건

2. 검사 방법(샘플링)

□□□□□
□□□□□
□□□□□
□□□□□
□□□□□
□□□□□

검사 표준
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3. 검사 항목 및 판정 기준
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