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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

colors.

* Features

mPVA(Normally black) mode.
RGB 24bit Parallel + SPI
Portrait type

* Applications

* General information

- Display terminals for PMP(Portable Multimedia Player),
PND(Portable Navigation Display) application products.
- Display terminals for AV application products

Approval

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

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

Items Specification Unit Note
Display arez G520 x 109200 om |-
Driver element a-Si TFT active matrix - -
Display colors 16.7M colors -
Number of pixels 480 x RGB x 800 dot -
Pixel arrangement RGB Vertical Stripe - -
Pixel pitch 0.1365(H) x 0.1365(V) mm 186ppi
Display mode Normally black - -
Surface strength Min. 3 H -
* Mechanical information
Item Min. Typ. Max. Unit Note
Horizontal(H) 71.20 71.40 71.60 mm (1)
Module =y ticaiv) 120.20 120.40 12060 | mm (1)
>1z€ Thickness(T) 230 250 mm 1)
Weight - 45 g -
Note (1) Include Back-light without FPC.
Refer to the Outline Dimension in Appendix.
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1. Absolute Maximum Ratings

1.1 Absolute Ratings of Environment

Approval

Temperature(T)

Item Symbol | Min. Max. Unit Note
Storage temperature Tst6 -40 85 °C 1)
Operating temperature
P . J P Torr -20 70 °C (1),(2),(3)
(Ambient temperature)
Relative Humidity(%RH)
100 60C/93%
; . 607/93%
. ' g0
STORAGE : 60l  OPERATING
RANGE . RANGE
E : 40
. ' 20 :
1 200 4 70°C/20%
-403C I< | I I 1 1 I 1 | 1 | 85;0/100/0
] S Y H A B
40 20 20 40 60 85

Note (1) 93 % RH Max. (40 °C > Ta)
Maximum wet-bulb temperature at 39 °C or less. (Ta > 40 °C) No condensation.
Note (2) In case of below 0° the response time of liquid crystal (LC) becomes slower
and the color of panel becomes darker than normal one.
Level of retardation depends on temperature, because of LC's characteristics.
Note (3) If any fixed pattern is displayed on LCD for minutes, image-sticking
phenomenon may occur.
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1.2 Electrical Absolute Ratings

(1) TFT-LCD Module

(Ta = 25°Q)
Item Symbol Min. Max. Unit Note
Analog/Logic Voltage VDD3 23 4.8 \Y (1)
I/O Interface Voltage vDD1 1.65 3.3 \Y (1)

(2) Back-Light Unit
(Ta = 25 + 2°C)

Item Symbol Min. Max. Unit Note
Current Liep

- 25 mA )

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)
(Ta = 25 + 2°C, VDD3 = 3.0V, frrame = 60Hz, Liep = 18mA)
Item Syn|1bo Condition | Min. | Typ. | Max. Unit Note
Contrast ratio
(Center point) C/R 700 1000 ) ) (2)
Average Luminance
£ White at 9 point YLAVE. 400 500 - cd/m2
o} Ite a oints
i (3).4)
Uniformity 70 80 %
-25 dB )
Flicker
O,
NOTE (1) 6.5 % (11)
Crosstalk 3 % (10)
6=0
NTSC Color Purit =
i ¢ =0 45 50 % (®)
(CIE 1931) Normal
Response Rising:Tr Viewing
) Tr+Tf Angle - 25 - msec (5)
time Falling:Tf
_ Wx B/L On 0.259 | 0309 | 0.359
White
Wy 0.285 0.335 0.385
Red Rx 0.551 0.601 0.651
e
Color Ry 0310 | 0360 | 0410
chromaticity (6)
(CIE 1931) Green Gx 0.276 0.326 0.376
Gy 0.515 0.565 0.615
Bx 0.099 0.149 0.199
Blue
By 0.073 0.123 0.173
oL 75 80 -
Hor.
Viewing Or C/R>10 75 80 -
Degrees (7)
angle oy B/L On 75 80 -
Ver.
o} 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

Photodetector\

Photodetector| Field

SR-UL2 1° Field i
DMS-505 1°
EZ Contrast 1°

SR-UL2 : 50cm
DMS-505 : 50cm

EZ Contrast : 0.5cm
TFT - LCD Module

\ LCD Panel
\ /

Note (2) Definition of Contrast Ratio (C/R)
Ratio of gray max (Gmax) & gray min (Gmin) at the center point

G max * Gmax : Luminance with all pixels white
CR = - , . . .
G min * Gmin : Luminance with all pixels black

Note (3) Definition of Luminance of White: Average Luminance of white at 9 points
Refer to Note(4)

YiitYiot+Yist TF Yig
Yiave =
9
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Note (4) Definition of White Uniformity :

c: 10mm

&
X

L
Uni formity = —252 %100

Max
Test Equipment (SR-UL2)
Note (5) Definition of Response time : Sum of Tr ,Tf
¢
Display data )BIack(TFT OFF) White(TFT ON) Black(TFT OFF) 2
A ——| TR |[=—— " —| Tr [e=——
Optical 18,8 20 r it
Response e
10 %
0% | A . R
Time -
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 )

Normal Line
0=0°06=0°
0
R
12 o’clock
6,.=90° Xx y direction
¢, =90°
-< \
=
\////
; X'
6oclock Y
direction g =90°
¢, =90°

Test Equipment (EZ Contrast)

Note (8) NTSC Color Purity (CIE 1931)

Triangle Area based on measured red, green, blue color coordinate X 100%
Triangle Area based on NTSC standard red, green, blue color coordinate

Note (9) Test Equipment (DMS-505)
» Pattern- 1 Dot Inversion (SMD It 1§ &)

Note (10) Test Equipment (SR-UL2)

Note (11) p» Pattern- 1 Line Inversion (Pantech Lt’d Ij E)

<+— linel - Black
<+— Line2 - 127Gray
<«— Line3 - Black
<«+—— Llined - 127Gray

» Pantech Tt 7|ZF: Note (9)7} OfHl Note (11) ZHS THEA|Z|X| 22 Al 22F X2
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3. Electrical Characteristics
3.1 TFT-LCD Module
Ta = 25 = 2°C
Item Symbol Min. Typ. Max. Unit Note
Power Supply voltage (analog)| VDD3 2.95 3.0 3.05 vV
I/O Logic Voltage VDD1 1.75 1.8 1.85 Vv
Power Supply current (logic) IDD1 250 500 uA w/o BLU,
@ White,
Power Supply current(analog) IDD3 50 60 mA (1)
Sleep current (logic) IDD1 10 uA
w/o BLU,
Sleep current (analog) IDD3 100 uA
Frame frequency frrame - 60 - Hz -
Dot Clock DOTCLK - 24.576 - MHz -

Note (1) VDD3 = 3.0V, frame = 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).
(Ta=25 = 2°C)
Item Symbol MIN. TYP. MAX. Unit Note
LEDs Current I - 18 25 mA 1),(2)
Power Consumption PsL - 0.66 1.0 W (2),(3)

(

Note (1) The LEDs parallel type (6LEDs x 2)
2) Where I = (18)mA, Ve = Pa / Ig
(3) DC current(voltage) use only.

per 1 LEDs string

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
LCD Data [480xRGB]
S1 S480
v v
al
o
)]
5 \
[N
o LMS501KF03
CSX s TFT-LCD Panel
RESET ©
PCLK >
DE @
HSYNC 5800
g VSYNC
2 SOl | Driver IC |
- SCL
S DB[23:0]
= VDD3(3.0V)
; VDD1(1.8V)
) GND
CABC_PWM
LED_Anode1 ’ ’ ’
LED_Cathode1 >
LED_Anode?2 ’ ’ ’
LED_Cathode? >
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5. Input Terminal Pin Assignment
5.1 Input Signal & Power (*.Connector : Hirose, FH26-51S-0.3SHW)

No. Symbol Description No. Symbol Description
1 N.C No connection 27 DG2 RGB Data (G2)
2 VDD3 Analog/Logic Power 28 DG3 RGB Data (G3)
3 (3.0V) 29 DG4 RGB Data (G4)
4 N.C No connection 30 DG5 RGB Data (G5)
5 vDD1 I/O I/F Power (1.8V) 31 DG6 RGB Data (G6)
6 N.C No connection 32 DG7 RGB Data (G7)
7 PCLK Dot Clock 33 GND Ground
8 DE Data Enable 34 DRO RGB Data (R0)
9 HSYNC Horizontal Sync 35 DR1 RGB Data (R1)
10 VSYNC Vertical Sync 36 DR2 RGB Data (R2)
11 N.C No connection 37 DR3 RGB Data (R3)
12 SDI SPI Data Input 38 DR4 RGB Data (R4)
13 CSX chip selection 39 DR5 RGB Data (R5)
14 SCL SPI Clock 40 DR6 RGB Data (R6)
15 GND Ground 41 DR7 RGB Data (R7)
16 DBO RGB Data (BO) 42 GND Ground
17 DB1 RGB Data (B1) 43 RESET RESET
18 DB2 RGB Data (B2) 44 CABC_PWM PWM Signal Out
19 DB3 RGB Data (B3) 45 N.C No connection
20 DB4 RGB Data (B4) 46 LED2- LED Cathode 2
21 DB5 RGB Data (B5) 47 LED1- LED Cathode 1
22 DB6 RGB Data (B6) 48 N.C No connection
23 DB7 RGB Data (B7) 49 LED2+ LED Anode 2
24 GND Ground 50 LED1+ LED Anode 1
25 DGO RGB Data (G0) 51 GND Ground
26 DG1 RGB Data (G1) - - -
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5.2 Input Signal, Basic Display Colors and Gray Scale of Each Colors

GRAY
SCALE
LEVEL

RO
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R2

R3~R252

R253

R254

R255

GO

G1

G2
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G253
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G255

BO

Bl

B2
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DATA SIGNAL

BLUE
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1111

1

1

1

1

1
1
1

1

1

1

1

1
1
1

1

1

1
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1
1

GREEN

1(0|j0|0f0|0O|0O|0O|O

1(0|j0|0f0|0O|0O|0O|O
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1
1

1
1
1

1
1

1
1
1

1

1

1

1
1
1

0
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BLACK

BLUE
GREEN
CYAN

RED
MAGENTA| 1
YELLOW

WHITE

BLACK

DARK

1

l
LIGHT

RED

BLACK

DARK

!
LIGHT

GREEN

BLACK

DARK

1

l
LIGHT

BLUE

COLOR| DISPLAY

BASIC
COLOR

GRAY

SCALE

OF

RED

GRAY

SCALE

OF
GREEN

GRAY

SCALE

OF
BLUE

Definition of Gray :

Note)

Gray level)

: Blue Gray (n

Bn

: Green Gray,
Low level voltage,

Gn

: Red Gray,

Input Signal :

Rn

High level voltage

1 =

0 =
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5.3 Pixel Format

Pixel 1

LMS501KFO3 Panel

Line 1 - ------------------------------------------------------------------

(ne 800 - ..................................................................

Driver IC

Pixel 480

Horizontal Scan Direction

Approval

Vertical

Scan Direction
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6. Interface Timing
6.1 Vertical Timing

WSYNC
VFP| VS5 -XEF;J VFP
DB[23:0] MNote3 MNote3
VBL >l VDISP .
DE
- — >
e URTUURAT U R
Signal Symbol Min. Typ. Max. Unit Note
Frame Frequency fFRM - 60 - Hz
VSYNC(Frame) Period VP - 816 - H
VSYNC Low width VS - 4 - H
Vertical Display Period VDISP - 800 - H
Vertical Back porch VBP - 6 - H
Vertical Front porch H

6.2 Horizontal Timing

- HELK -
DE | T T
PP, KIS | HeP
HSYNC . +
- HDISP ol HFPy
DB[23:0] Nowd | | | | Note 4
=
ey ninin oy g B sk i
Signal Symbol Min. Typ. Max. Unit Note
HSYNC(1H) Period HP - 502 - DotCLK
HSYNC Low width HS - 6 - DotCLK
Horizontal Display Period HDISP - 480 - DotCLK
Horizontal Back porch HBP - 8 - DotCLK
Horizontal Front porch HFP - 8 - DotCLK
DOTCLK Frequence DCK - 24.576 - MHz
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6.3 SPI Signal
6.3.1 Serial data stream format, write mode

Transmission byte(TB) may be a Command or a Data

T

MSB LSB
| /cx |07 [ D6 [ D5 [ D4 | D3 | D2 | D1 | DO |

T T T T
| D/CX | 8 | D/CX | 8 | D/CX | w |

6.3.2 Serial Interface protocol

- 1ot
DC&SCLW
Sl EEEEEEE D1 X D0 Xprex) O X D6 X D5 X Dt X D8 ﬂﬁlm

Command A ," Command / parameter

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)

< Power On Sequence>

Approval

Power On l
(VDDI1, VDD3 On)
* Command B2
DOTCLK, Vsync, Hsync, DE, Data Ist U
2nd 2B
* 3rd 03
| Wait 10ms | 4th 03
v 5th 70
/Reset 6th 00
* ;tﬁ ﬁg Set Display
| Wait 20ms oth 00
v 10th 00
Command B9 11th 00
Ist FF 12th 03
nd 33 Set Password 3th 03
3rd 69 14th 00
l 15th 01
Command B1 l
1st 01
od T Conlusrtland ];;’ Set RGBIF
3rd 34
4th 06 i
5th 00
6th 14 Command B4
7th 14 Ist 01
8th 20 2nd e Set Disp Inv.
9th 28 3rd 77
Toh o Set Power ath OE
11th 12 5th 06
12th 17
13th 0A l
14th 01
15th E6 Command B6
l6th E6 1st 4C Set Vcom
17th E6 2nd 2E
18th E6
19th E6 i
Doc . No| LMS501KFO3 |Rev.No 002 Page 20/68
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Command D5 l
Ist 00

2nd 05 Command EO0
3rd 03 Ist 00
4th 29 2nd 04
5th 01 3rd 09
6th 07 4th OF
7th 17 Sth 1F
8th 68 6th 3F
Oth 13 Tth 1F
10th 37 8th 2F
11th 20 9th 0A
12th 31 10th OF
13th 8A Set Gate 11th 10
14th 46 12th 16
15th 9B 13th 18
16th 57 14th 16
17th 13 15th 17
18th 02 16th 0D

19th 75 17th 15 Set W Gamma
20th B9 18th 00
21st 64 19th 04
22nd A8 20th 09
23rd 07 21st OF
24th OF 22nd 38
25th 04 23rd 3F
26th 07 24th 20
25th 39
l 26th 0A
27th OF
Command e Set Panel 28th 10
Ist 0A 29th 16
30th 18
i 31st 16
32nd 17
Con;r:zand 3;‘; Set COLMOD 33rd 0D
34th 15
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Command C1 ¢
Ist 0L 44th 03
2nd L 45th 07
3rd 0y 46th OF
Ath OF s o
Sth e 481h 20
6th 22 49th 2A
7th e 50th 31
8th 33 51st 39
oth ol 52nd 42
10th 46 = e
11th g 54th 53
12th = 55th 5B
13th il 56ih 63
14th 69 o -
15th [ 58ih 73
Toth 79 ot =
17th S 60th 83
18th 89 e -
19th 2 62nd 92
20th 2 63rd 9B
215t Al o =
22nd A9 Set RGB Gamma 2 st AA Set RGB Gamma
23rd Bl o, =
24th BY s —
25th C1 e s
26ih C9 o ox
27th CF o o
28th D6 e —
29th DE o —
30th ES = -
3t e 74th F0
32nd 3 i =
33rd F9 Z6th FF
34th FF o —
35th DD e -
36th b 79th BE
37th Wy 80th A7
38ih 1C o -
39th CB . e
40th AB o o5
41st SF sath 8C
42nd 49 35th Co
43rd 80
| l
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86th 04 l
87th 07 Command 36 Set UPDN
88th 0C Ist 10
89th 17 l
90th 1C
Olst 2 | Command ‘ 11 | Sleep Out |
92nd 2B
93rd 34 i
94th 3B .
95th 43 | Wait | 120ms | Wait |
96th 4C l
97th 54
O8th L | Command ‘ 29 | Disp On |
99th 63
100th | 6A i
101st 73
102nd 7A BLU on
103rd 82
104th 8A
105th 91
106th e Set RGB Gamma
107th Al
108th A8
109th B0
110th B7
111th C1
112th Cc9
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
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< Sleep In Sequence> I < Sleep Out Sequence> I
‘ Disaplay On Status ‘ ‘ Sleep In Status |
BLU off ‘ DOTCLK/ Vsync/ Hsync/ DE/ Data On ‘
| Command | 10 | Sleep In | | Command | 11 | Sleep Out |
| Wait | 120ms | Wait | [ Wait | 120ms | Wait |
| DOTCLK/ Vsync/ Hsync/ DE/ Data Off | /Reset
‘ Sleep In Status ‘ BLU on
< Power Off Sequence> I
No Sleep out
mode?
$ Yes
BLU off
| Command | 10 |  Sleep In |
| Wait | 120ms | Wait |
| DOTCLK/ Vsync/ Hsync/ DE/ Data Off |
j A
Power Off
(VDD1,vDD3 Off)
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6.5 AC Characteristic

6.5.1 Serial Interface Timing Characteristic

Approval

(VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V, T, = 25°C)

CSX e tcss tcsH /|
= e |
WRX_DCX 3 tasT {tanT A
= > D]
: twere
M tWRLARDL i/ -
DCX_SCL
— \4" A" twRHARDH ~____
- |_tps i toH =
SDl 0 B¢
(Input) ' s -
' tacc | tod
SDO " i 3
(Output) | | =t

Signal Symbol Parameter Min. Max Unit Description
toss Chip select setup time (Write) 40 -
CSX tosu Chip select setup time (Read) 40 - ns
tast | Address setup time 10 -
WRX_DCX | 1 | Address hold time (Write/Read) | 10 ] ns
twe Write cycle 100 -
DCX—.SCL twan Control pulse “H" duration 40 - ns
W
(Write) twre | Control pulse “L" duration 40 -
trc Read cycle 150 -
DCX_SCL tRoH Control pulse “H” duration 60 - ns
(Read) tao. | Control pulse “L" duration 60 -
SDI/'SDO tos Data setup time 30 - ns
(Input) tor Data hold time 30 - For maximum CL=30pF
SDISDO | taacc | Read access time 10 - For minimum C=8pF
(Qutput) too Output disable time 10 50 ns

Note: The input signal rise time and fall time (ir, tf) is specified at 15 ns or less.
Logic high and low levels are specified as 30% and 70% of VDDA for Input signals.
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6.5.2 Image Data Interface Timing Characteristic
VSST N WVSHT
VSYNC /
7
HSST i HSHT .
HSYNC 7”"
5 PCLKCYC -
PCLKLT PCLKHT,
Vg 3
PeLe / 4 \_/
D5T DHT
DB[15:0].
DB[17:0].
DB[23:0].
DE
(VSSA=0V, VDD1=1.8V, VDD2=2.8V, VDD3=2.8V, T,=25°C)
Parameter Symbol | Condition Min. Typ. Max. Unit
Vertical sync. setup time VSST - 5 - - ns
Vertical sync. hold time VSHT - 5 - - ns
Horizontal sync. setup time HSST - 5 - - ns
Horizontal sync. hold time HSHT - 5 - - ns
Pixel clock cycle
. . PCLKCYC | VRR®= 60Hz - 40.69® - ns
when RGB I/F is running
Pixel clock low time PCLKLT - 5 - - ns
Pixel clock high time PCLKHT - 5 - - ns
Data setup time DB[23:0] DST - 5 - - ns
Data hold time DB[23:0] DHT - 5 - - ns
Note:(1) Signal rise and fall times are equal to or less than 20ns.
(2) Input signals are measured by 0.3xVDD1 for low state and 0.7xVDD1 for high state.
(3) 24.576MHz
(4) VRR : Vertical Refresh Rate, equal to VSYNC frequency.
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6.5.3 Reset Input Timing Characteristic

Sharter than Sps
tRE=W
RESX
TREET
- r —
Internal Status Normal Opsration X Reseting }‘: (Detou for LAt ot
Symbol Parameter Hf)';‘:“ Min. | Typ. | Max. Note Unit
tocaw Reset low pulse width'’ RESX 10 Us

) i i 5 When reset is applied
.2 during Sleep In mode ms
tresT Reset complete time - -

120 Wh_en reset is applied ms
during Sleep Out mode
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7. Power On/Off Sequence

tRPW= +/- no limit tFPW= +/- mo limit

- - - ——— i

vmq:fff AN

VDD2 X

VDD3 - Time when the latter signal rises up to B0% of s typical valus. Ex. n W Cl gomes latter.
hFﬁFEHE of 2

This Bme is defined at the cross point of 80% of 2. 5W2. TV v

edrilier. This time is defined at the cross point of 309 of 2 5002, fdot B0 off 2.3W.

Time wihen the former signal falls down to 909 of its Typinalvaln.f‘.-_ . Whean Vgl fallz
5V

IRAPWICS= +/- no limit IFPW ICS= +/- noYimit

CSX Hor L

!1:F"'.l".l'l=':ES1- min {20ms
tRPWIRES= min 10y=s

RESX -

[Powwrer down in sleep outjmode)

e

tAPWIRES= min 10gs

RESX

X .
Power down in sleep in mode) <": i niial EF"W AES2-mi
I [
min. 12frame — -- — min. 10frame
Power Supply
for LED unit
Doc . No| LMS501KFO3 |Rev.No 002 Page 28/68

% £ 81/09484144/HIS N L2E/20110607114348 271671307414428



SMD Confidential

8. Reliability Test Result

8.1 Condition

Approval

- Test
Item Condition Result Note
High Temperature °
Operating Life test 70°C, 128HR PASS )
Low Temperature 220°C. 128HR PASS }
Operating Life test !
Thermal Humidity °
Bias test 60°C, 93%RH, 128HR PASS -
High Temperature and 85°C, 85%RH 128HR PASS
Humidity Storage '
Temperature Cycle 0 0 :
ON/OFF test -40°C « 85°C [30min], ON/OFF, 30CYC PASS -
High Temperature °
Storage test 85°C, 128HR PASS -
Low Temperature _40°C. 128HR PASS B
Storage test '
Electro-Static Contact : +6kV, 10times PASS W
Discharge test Air - £8KV, 10times PASS
- is 2zt
Box Vibration Test RANDOM 6 200h(zS'\1/|.2|7j_lGég>s(,) Xfy/z axis, Z1Hr PASS (2)
(10kg | _76Cm, 11kg 1t _66Cm) .
Bes [Prefy Jest ledge 3corner 6sides, 10times PASS
Module 4PB : More than 12.78kgf @ Weibull 10% PASS
Surface pressure test - - (3)
Driver 1C 4PB : More than 3.63kgf @ Weibull 10% PASS

Note (1) Main-LCD, 2 times to every 5 corners of active area

Note (2) Basic transportation by common carrier environmental, 514.4 MIL-STD-810E

Note (3) Surface pressure test

Module 4PB

Driver IC 4PB

HItEHR]: Module face up
XX 1GZH A2| : 40mm
F2 JIGZH A2l : 20mm
JIG =& &% : Smm/min

JIG Center : CF center

HIICHQ:Module bottom up
(Driver 1C H{f ™)
XX J1GZE A2l : 30mm

FE2 £ 5Smm/min

8.2 Judgement

with those before the test.

(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
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9. Packing

9.1 Case & Box

Cover{Dummy)Tray
® a4+ CD Module ®
-
Tray
{ 10 ) LCD Modules / 1Tray { 13 ) Trays + 1Cover(Dummy) Tray

@ Yacuum ¥rapping /

(Al Coafing Bag)

v

++— Sealng By Machine

X
@ Bui-:—cartun

Label-paper 1ea Box-carton ={ 10 ) LCD Modules = { 13) Trays
=({130) LCD Modules

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°Q).
(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

Dummy trays {

Module trays + Dummy trays

v

Yacuum Wrapping
(Al Coating Bag)

v

<4+— Sealing By Machine

Box—carton

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

2Lines x 2Rows x 4Columns

9.4 Packing for Small Quantities

+— Box-Sleeve

Approval

Te0mm
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10. Marking & Others

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

10.1 Laser Printing on the back side of TFT-LCD Module
- 10 digits marking on the back side of TFT-LCD module

K A 10 05 28 A 0
@ @ ® @ ® ® @
@® Module Site

— K (SEC), V (Voda), I (IDS Korea), Z(BK), C (DTC), T (Intelligent),
H (IDS, China), L (E-Litecom), D (DSMD), J (CSMD), M (SM HITECH)

@ Production Shift
® Year : 10(2010), 11(2011)
@ Month : 01(January), 02(February), 03(March)
® Day
® ASSY =g LINE
@ SAMPLE &
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10.2 Box Attach
* Label-paper

40.0

v MADE IN XXX s

T T RO
DEVICE : LMS501KF03

TYPE XXX <
QUANTITY XXX PCS

)0.0.0.0.0.9.0.9.0.¢

\

80.0

Y

A

* Label-safety

\

XXX XXXXXXX

Internal Control Code

80

A
A 4

B121 AT S 20| WAKILBHESI0|
15 S0 0l HEEIE S A HEHEELICE

TC BE REMOVED BY USER ONLY
If this seal is broken or removed before use.
Please call collect the below Number

B (TEL) XXXRXXm0d
KRRXKKKRKRRR

MADE IN XXXXX

160

THEALRZ o 2 S S0| WA AL R
AS A= o HEHZ JA HejulEhICk

TC BE REMOVED BY USER ONLY
If this seal is broken or removed hefore use.
Please call collect the helow Number

B (TEL) XXKRRX 000K
PRELIERERLEEY

| MADE IN XXXXX

Approval

Serial No
Week
Year

Line
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10.3 Over Pack Attach
Label-Safety 2ea (Front, Back)
®6 mm'
TIE Label-Invoice 4ea
{Front, Back, Left, Right)
A
e, P‘ DVC : LMS501KF03
. : . TYPE : XXX
L] L - | | QTY ixxxpes
B
XXXXAXXXXXX
i A
| 165 |
< >
Box-Carton
Box-Sleeve
(pallet 7+41)
Doc . No| LMS501KFO3 |Rev.No 002 Page 35/68

1 E/09484144/ M SN L28/20110607114348

271971307414428



SMD Confidential

Approval

11. General Precautions

11.1 Handling

(@) 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.

(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 Integrated
Gate Circuit.

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

() 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.

(I) Pins of I/F connector shall not be touched directly with bare hands
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11.2 Storage
(@) 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
(@) 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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HEEH
el 250 sn A 1
0.15 s | pprova [
71.40 020 (MODULE 0/5)
(0.10) [69.32 (PANEL 0/5)] [0.10 (FRAME~PANEL GAP)]
1 (1.34) [68.72 (C/F POL)] (1.34) 1
(2.94) [65.52 (A/N)] (2.94) 250 40
~— (35.70 ) DETAIL A(S:5/1
3 Sk - &
<39 -
B, Al \ —f K % Q
i, DETAL 4"
B - Section A-A" & & T
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| | |
o) | | |
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N
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;2 3 . | | A/A Center |
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o
b SNER i
SEE f
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o - 0
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B % 3
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————— E‘ .
S ° I~ (59) ' ‘ 2285 #0.30
i =[x]8 Q f
Sl9s 250) . % g | 30.84 2378
2 l o (81.85)
i - FPC_INSTALLED POSITION |
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L] ﬁ m]'[
\ \ oep s _,LM 1. DESCRIPTION : 5.01"WVGA(4B0XB00) o-Si TFT DISPLAY
( CONPORENT 64 § B COMROL: o 003 (¢
WAX HT = 0.8mmfrom FPC) IF Confirose, FHO6-515-0.35HH) AR DRECTON n"s%c 002(FPC TOUCH PART)
COVRAYR 0PEN AREA :
| 22.85 0.3 (59.00 ) | WERCIMNL; %Acnuc PROCESSING |
4, EJECTOR PIN AND GATE RENNANTS 10 BE SUB-FLUSH
idipinbugiid _a E OF RDIUS : $0.3
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Main FPC Partlist Approval
NO CATEGORY REFERENCE Q'ty SPECIFICATION
C3,C5,C7,C8,C9,C10
1 C- CER,CHIP 11 1000nF,10%,10V,X5R,1005
C11,C16,C18,C19,C20
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- D1 1 RB521S- 30G,30V,200mA,ESC(EMD2
SCHOTTKY - s , mA, ( )
7 DC-DC IC U1 1 HX- 5186- A

Note: Connector specification for LCD connection refers to Input Terminal Pin Assignment in page 15
and Outline Dimension in page 39
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Main FPCB Structure Approval
1. 2 A
HALOGEN
=== M= Rl b == FREE
xg ofz
film K / .
C/L - 125 m ] iaNwHA | HGCs-A40sL H/F
&= 20.0 4m
SE= 8.0 £
Copper 12.0 /m
1,2 FCCL Base film 20.0 4 LG=EF=t DL-2012-E H/F
Copper 12.0 4m
=5= 8.0 4m
HEZX 20.0 : . . .
C/L il 200 v | aNwHA | HGCcs-A40sL | HF
film 12.5 M
M & 125.0  m
HALOGEN
=5 = el bl =4 FREE
52 ol
Bending< Ink] [ TOP O BOTTOM 4m
Silk marking HTOP B BOTTOM 20 m TAIYO S—200WEF H/F
Black silk LITOP O BOTTOM Lm
7| E} Silver Paste LI TOP O BOTTOM m
= &R Over Coat LI TOP O BOTTOM m
PSR ] Yellow |2 ToPOBOTTOM 4m
2 [] Blue 0 TOP O BOTTOM L
2ot I TOP MBOTTOM 75 Lm OlsA MEH-3X-00FX H/F
ZIEFEEH| JTOP M BOTTOM 35 Lim SONY D3450 H/F
2 HHT
HIApEH =M Oﬁi—?ﬁ BE%EMG Cg?j'—rlinj Eody 2@ oA @25 cConnector
Pl Film 12.5
Adhesive 20.0
Copper Platimg 5.0
Coppoer 12.0
Acihesive
Base Flm 20.0
Adhesive
Copper 12.0
Caopper Plating 5.0
Adhesive 20,0
Pl Film 12.5
Acihesive 25.0
Stiffener F5.0
Total Thickness F2.5 2D EE-] 125,00 1250 202 5
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Material List Approval
CATEGORY Maker Material Specification
Gl
Panel SMD s 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
Aluminum
IC Driver Source SEC Gold HX8369-A,C0G,312,1448,30um,22430x1701x250
Silicon
Cover FPC Samjoo Bow 538S LMS501KF03, T0.05, W35.1, L15.4, GREEN

Silk (S-200WEF)
CoverLay (HGCS-A405L)
Flexible Printed Circuit SI-FLEX FCCL (DL-2012-E) LMS501KF03, 37.3X59.0, 51P/173P 2L ,V2.1
CoverLay (HGCS-A405L)

Adhesive (D3450)
Stiffener (MSH-3X-00FX)

FRAME-MOLD (PC)

LGP (PC)
CHASSIS-BOTTOM (SUS201)
ASSY FPC-LED (PI)
Back Light Unit E-Litecom SHEET- PROTECTOR (JSS62HK) LMS501KF03, SWDA07, SISH/S19H, 12LED, 4PIN
SHEET-PRISM(U) (HLAS4.30B)
SHEET-PRISM(L) (HLAS4.30B)
SHEET-DIFFUSER (CHI9NH)
SHEET-REFLECTOR (ESR)
SHEET-PANEL (380SBH)
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Module QCP Approval
—
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T owC |2Eol poLe SR BICH o S/C AIT i e = o= | 7% | 2an
Align g ScaleXt
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cutting | L/T #X|
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Approval
LMS501KF03 Q C =2 &
o
ZH FLOW 2FY |JI6/E7 e T =) SUNN | BIEY | 2o B e we | B2l &I | BABE | | 4on
Eol
Q QXA IPAZ 25 A C0G PADEE | RXA |cocRYE ole C0G =
PAD - i S0 2 A - N B
HIE &tC IPA E Qo RO m BRI
HIE
ACF = =t ) ACF Align 30/
COG PADSH Ol ACF £ & 2 D-IC -
M/C D-1C ols Mo 2tot x| COG = =
() C0G =4 2ci2 AAIGHH IC Bump® PADS ~ sg=2 | SOt A ’ xH
coGE gl HIZZA| ols Az orat o= ool Rt
ITO2t ®I|HO2 CE A2IC}
CTQ M/C € ICHE ,S/C 1=
~FOG PADOIl ACFE S =H5iC} T
ACFE2 = ACF Align
ACFI} S22l LCD PADZH S0l FPCBE - TIMER
M/C FPCB ots Mo | B &7 FOG &9l | =X | =X
FPC 2¢ MG QR LEs S A ot sy=Yy e
() FoGRE =t |~ NEIE:] ors el =57 s 22l | 2R
Jbel ACFE A3t AIZCZA LSIY - K0t
M/C AE cHE23
2CH)} FPCBE HMIIEOC2 TEAIZICH 2tot x|
CTQ
AZEo SHA 250 ZQea sty o
SH(A2I2, TUFFY)E
PAD MO Q S0i0| T HEHC}
« A POL B0 Y X 2 X A2
SSH | S SI=OIm =g
C) - =7k D-1C SetEN @e A, BESH | QBEY | SEHe | S0 AA s ot a2
cx [=p=ip) - HIZ AR A el Rt
(OIMl S2HEHDIZ=W0.3, L5.0, T0.01) CE =0
CTQ * #2 =0/ M| & =
IS L TP L= gis
* Max Glass EdgeE Y€ X 2= A
20 AP ) x5 | 2%
MTP Flicker MTPS AlAIBICH. - MTPEZ | PIN BE | S&2A - 24 AFAFE A
JIG A2l | 22X
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dERNEE SHAM

Intertek

TEST SUMMARY

Applicant  : Samsung Mobile Display Co., Ltd.
Address : #508, Seongseong-dong, Seobuk-gu,
Cheonan-city, Chungcheongnam-do, 330-300 Korea

Approval

Page: 1 of 2
Date: Mar. 17, 2011

Sample Description

Name/Type of Model

Manufacturer/Vender

Test Method(s)
Test Result(s)

: The following submitted sample(s) said to be: -

: LMS501KF03
: Samsung Mobile Display Co., Ltd.

: Please see the following page(s).

: Please see the following page(s).

* Note 1 : This test summary shall not be reproduced except in full without the written approval of the testing laboratory.

* Note 2 : The part list is assigned by dient and indicated according to their requirement and guarantee letter.

APz 225

Authorized by,

Bo Park / Lab. General Manager

Intertek Testing Services Korea Ltd.

Doc . No| LMS501KFO3

Rev.No 002

Page
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Intertek

PART LIST

Approval

Page: 2 of 2
Date: Mar. 17, 2011

Name/Type of Product

Report No.

No.
1 Panel with FPCB Ass'y RT11R-51050-001-E
2 BLU RT11R-S1050-002-E
3 | Bezel RT11R-S1050-003-E

*View of sample as received;-

***** End of Report *****
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Approval

Intertek

TEST REPORT

Applicant  : Samsung Mabile Display Co., Ltd.
Address : #508, Seongseong-dong, Seobuk-gu,
Cheonan-city, Chungcheongnam-do, 330-300 Korea

Page: 1 of 5
Report No. RT11R-51050-001-E Date: Mar. 17, 2011
Sample Description : The following submitted sample(s) said to be:-
Name/Type of Product : Panel with FPCB Ass'y
Sample ID No. : RT11R-S1050-001
Manufacturer/Vender : Samsung Mobile Display Co., Ltd.
Sample received : Mar. 15, 2011
Testing Date s Mar. 15, 2011 ~ Mar. 17, 2011
Testing Environment : Temperature : (24 +2) T, Humidity : (60 £ 5) % R.H.
Test Type : RoHS wet chemical analysis
Test Method(s) : Please see the following pagel(s).
Test Result(s) : Please see the following pagel(s).

* Note 1 : The test results presented in this report relate only to the object tested.

* MNote 2 : This report shall not be reproduced except in full without the written approval of the testing laboratory.

Approved by, Authorized by,
Jade Jang / Lab. Technical Manager Bo Park / Lab. General Manager

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.

Intertek Testing Services Korea Ltd.
Seoul Office: Tel : 02-6090-9500 Fax : 02-3409-0026 Daegu Office : Tel : 053-600-8647 Fax : 053-600-8645 Web Site : www.Intertek co.kr

Seoul Lab. Address : 1/F, A-ju Digital Tower, #284-56, Seongsu 2-ga, Seongdong-Gu, Seoul, 133-833 Korea
Ulsan Lab. Address : #340-2, Yongam-Ri, Chongryang-Myun, Ulju-Gun, Ulsan 689-865 Korea
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Approval
Intertek
Page: 2 of 5
Report No. RT11R-S1050-001-E Date: Mar. 17, 2011
Sample ID No. : RT11R-51050-001
Sample Description : Panel with FPCB Ass'y
Test Item Unit Test Method MDL Result
Cadmium (Cd) mg/kg With reference to 0.5 N.D.
_ IEC 62321 Edition 1.0 : 2008,
Lead (Pb) mg/ks by acid digestion and 3 N.D.
Mercury (Hg) mg/kg determined by ICP-OES 2 N.D.
Wiith reference to
. 6+ IEC 62321 Edition 1.0 : 2008,
ﬁgfi"::imefal})rommm €™ mg/kg by alkaline digestion and 1 N.D.
determined by UV-VIS
Spectrophotometer
Polybrominated Biphenyl (PBBs)
Monobromobiphenyl mg/kg 5 N.D.
Dibromabiphenyl mg/kg 5 N.D.
Tribromobiphenyl me/kg 5 N.D.
Tetrabromoblphenyl mg/kg With reference to 5 N.D.
Pentabromobiphenyl ng/kg | |EC 62321 Edition 1.0 : 2008, 5 N.D.
Hexabromobiphenyl me/ke by solve;nt extraction and 5 N.D.
Heptabromobiphenyl mg/kg determined by GC/MS 5 N.D.
Octabromobiphenyl mg/ke 5 N.D.
Nonabromobiphenyl mg/kg 5 N.D.
Decabromobiphenyl mg/kg 5 N.D.
Polybrominated Diphenyl Ether (PBDEs)
Monobromodiphenyl ether mg/kg 5 N.D.
Dibromodiphenyl ether mg/kg 5 N.D.
Tribromodiphenyl ether me/kg 5 N.D.
Tetrabromodiphenyl ether mg/kg With reference to 5 N.D.
Pentabromodiphenyl ether ug/kg | IEC 62321 Edition 1.0 : 2008, 5 N.D.
Hexabromodiphenyl ether me/kg by solvgnt extraction and 5 N.D.
Heptabromodiphenyl ether ng/ke determined by GC/MS 5 ND.
Octabromodiphenyl ether mg/kg 5 N.D.
Nonabromodiphenyl ether mg/kg 5 N.D.
Decabromodiphenyl ether me/ke 5 N.D.
Tested by : Nikkie Lee, Leo Kim, Ellen Jung, Jessica Kang
Notes : mg/kg = ppm = parts per million
<= Less than
N.D. = Not detected ( <MDL)
MDL = Method detection limit
This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.
Intertek Testing Services Korea Ltd.
Seoul Office: Tel : 02-6090-9500 Fax : 02-3409-0026 Daegu Office : Tel : 053-600-8647 Fax : 053-600-8645 Web Site : www.ntertek.co.kr
Seoul Lab. Address : 1/F, A-ju Digital Tower, #284-56, Seongsu 2-ga, Seongdong-Gu, Seoul, 133-833 Korea
Ulsan Lab. Address : #340-2, Yongam-Ri, Chongryang-Myun, Ulju-Gun, Ulsan 689-865 Korea
Doc . No| LMS501KFO3 |Rev.No 002 Page 53/68
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Approval

Intertek
Page: 3 of 5
Report No. RT11R-51050-001-E Date: Mar. 17, 2011
Sample ID No. : RT11R-51050-001
Sample Description : Panel with FPCB Ass'y
Test ltem Unit Test Method MDL Result
With reference to EN 14582,
Bromine (Br) mg/kg by oxygen combustion with 30 N.D.

bomb and determined by IC
With reference to EN 14582,
mg/kg by oxygen combustion with 30 70
bomb and determined by IC

Chlorine (CD

Tested by : Nikkie Lee

Notes : mg/kg = ppm = parts per million
<= Less than

N.D. = Not detected ( <MDL )
MDL = Method detection limit

*View of sample as received;-

RT11R=-§1050=-001
i L

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.

Intertek Testing Services Korea Ltd.
Seoul Office: Tel : 02-6090-9500 Fax : 02-3409-0026 Daegu Office : Tel : 053-600-8647 Fax : 053-600-8645 Web Site : www.Intertek co.kr

Seoul Lab. Address : 1/F, A-ju Digital Tower, #284-56, Seongsu 2-ga, Seongdong-Gu, Seoul, 133-833 Korea
Ulsan Lab. Address : #340-2, Yongam-Ri, Chongryang-Myun, Ulju-Gun, Ulsan 689-865 Korea
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Approval

Intertek
TEST REPORT
Page: 4 of 5

Report No. RT11R-51050-001-E Date: Mar. 17, 2011

Sample ID No. : RT11R-51050-001
Sample Description  : Panel with FPCB Ass'y

Flow Chart
(IEC 62321 Edition 1.0 : 2008)

( Mrecaipl )
Sampling/
Grinding or Cutting
Y
Pb, Cd, Hg | ot | PBBs /PBDEs

Polymers / Electronics

For different material, Wt gl szoipke aod @l ]
digest the sample with & kaline sw ulion Weigh sample
£ApOf- T8 At T and add crganic solvent
Ceiiniile lerpez.cie
extraction .
Confirm the tested v Soxhlet extraction
samples are Cool and filter 0o gsleeal ez azlicn
totally dissolved the extract
Y s
v . . Concentrate the extract
izivticel wale carbazide solution organic solvent
¥
Analyzed by ICP-OES Analyzed by UV-VIS Analyzed by GC-MS

/ Data / / Data / / Data /

Remarks :

*1 : List of appropriate acid :

Material Acid added for digestion
Polymers HNQO; HC|, HF, H,O,, H:BO;

Metals HNOs, HCl, HF
Electronics HNO,, HCI, H,0,, HBF.

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.

Intertek Testing Services Korea Ltd.
Seoul Office: Tel : 02-6090-9500 Fax : 02-3409-0026 Daegu Office : Tel : 053-600-8647 Fax : 053-600-8645 Web Site : www.Intertek.co.kr

Seoul Lab. Address : 1/F, A-ju Digital Tower, #284-56, Seongsu 2-ga, Seongdong-Gu, Seoul, 133-833 Korea
Ulsan Lab. Address : #340-2, Yongam-Ri, Chongryang-Myun, Ulju-Gun, Ulsan 689-865 Korea
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Approval

Intertek
TEST REPORT
Page: 5 of 5
Report No. RT11R-51050-001-E Date: Mar. 17, 2011
Sample ID No. : RT11R-S1050-001

Sample Description : Panel with FPCB Ass'y

Flow Chart (Halogen)

Receipt

v

Sample preparation

v

Sample weighing

v

Bomb preparation

v

Combustion

Cooling, for 1hr
y

Absorption solvent
preparation of absorption solution

Y

Collection of halides
make up Vol. 100mL

-

Analyzed by IC

v

Data

v

Report

***** End of Report *****

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.

Intertek Testing Services Korea Ltd.
Seoul Office: Tel : 02-6090-9500 Fax : 02-3409-0026 Daegu Office : Tel : 053-600-8647 Fax : 053-600-8645 Web Site : www.Intertek.co.kr

Seoul Lab. Address : 1/F, A-ju Digital Tower, #284-56, Seongsu 2-ga, Seongdong-Gu, Seoul, 133-833 Korea
Ulsan Lab. Address : #340-2, Yongam-Ri, Chongryang-Myun, Ulju-Gun, Ulsan 689-865 Korea

Doc . No| LMS501KFO3 |Rev.No 002 Page 56/68

| 4 8/09484144/ I ZH'L2E /20110607114348 271671307414428



SMD Confidential

Approval

Intertek

TEST REPORT

Applicant  : Samsung Mobile Display Co., Ltd.
Address : #508, Seongseong-dong, Seobuk-gu,
Cheonan-city, Chungcheongnam-do, 330-300 Korea

Page: 1 of 5
Report No. RT11R-S1050-002-E Date: Mar. 17, 2011
Sample Description : The following submitted sample(s) said to be:-
Name/Type of Product :BLU
Sample ID No. : RT11R-S1050-002
Manufacturer/Vender : Samsung Mobile Display Co., Ltd.
Sample received : Mar. 15, 2011
Testing Date s Mar. 15, 2011 ~ Mar. 17, 2011
Testing Environment : Temperature : (24 +2) T, Humidity : (60 £5) % R.H.
Test Type : RoHS wet chemical analysis
Test Method(s) : Please see the following page(s).
Test Result(s) : Please see the following page(s).

* Note 1 : The test results presented in this report relate only to the object tested.

* Naote 2 : This report shall not be reproduced except in full without the written approval of the testing laboratory.

Approved by, Authorized by,
Jade Jang / Lab. Technical Manager Bo Park / Lab. General Manager

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Repaort shall not be reproduced, except in full, without prior written consent of the Company.

Intertek Testing Services Korea Ltd.
Seoul Office: Tel : 02-6090-9500 Fax : 02-3409-0026 Daegu Office : Tel : 053-600-8647 Fax : 053-600-8645 Web Site : www.Intertek.co.kr

Seoul Lab. Address : 1/F, A-ju Digital Tower, #284-56, Seongsu 2-ga, Seongdong-Gu, Seoul, 133-833 Korea
Ulsan Lab. Address : #340-2, Yongam-Ri, Chongryang-Myun, Ulju-Gun, Ulsan 689-865 Korea
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Approval
Intertek
Page: 2 of 5
Report No. RT11R-51050-002-E Date: Mar. 17, 2011
Sample ID No. : RT11R-51050-002
Sample Description : BLU
Test ltem Unit Test Method MDL Result
Cadmium (Cd) mg/kg With reference to 0.5 N.D.
IEC 62321 Edition 1.0 : 2008,
Lead (Pb) mg/kg by acid digestion and 5 N.D.
Mercury (Hg) mg/kg determined by ICP-OES 2 N.D.
With reference to
. 6 IEC 62321 Edition 1.0 : 2008,
Ezlg)r(f:;]\.::]?mefal})romlum € mg/kg by alkaline digestion and 1 N.D.
determined by UV-VIS
Spectrophotometer
Polybrominated Biphenyl (PBBs)
Monobromobiphenyl mglkg 5 N.D.
Dibromobiphenyl mg/kg 5 N.D.
Tribromobiphenyl mg/kg 5 N.D.
Tetrabromoblphenyl mg/kg With reference to 5 N.D.
Pentabromobiphenyl mg/kg | |EC 62321 Edition 1.0 : 2008, 5 N.D.
Hexabromobiphenyl me/ke by solvent extraction and 5 N.D.
Heptabromobiphenyl mg/kg determined by GC/MS 5 N.D.
Qctabromobiphenyl mg/kg 5 N.D.
MNonabromobiphenyl me/ke 5 N.D.
Decabromobiphenyl mg/kg 5 N.D.
Polybrominated Diphenyl Ether (PBDEs)
Monobromodiphenyl ether mg/kg 5 N.D.
Dibromodiphenyl ether mglkg 5 N.D.
Tribromodiphenyl ether mg/kg 5 N.D.
Tetrabromodiphenyl ether mg/ke With reference to 5 N.D.
Pentabromodiphenyl ether ug/ke | |EC 62321 Edition 1.0 : 2008, 5 N.D.
Hexabromodiphenyl ether me/ke by solvgnt extraction and 5 N.D.
Heptabromodiphenyl ether me/kg determined by GC/MS 5 N.D.
Octabromodiphenyl ether me/kg 5 N.D.
Nonabromodiphenyl ether me/kg 5 N.D.
Decabromodiphenyl ether mg/ke 5 N.D.
Tested by : Nikkie Lee, Leo Kim, Ellen Jung, Jessica Kang
Notes : mg/kg = ppm = parts per million
<= Less than
N.D. = Not detected ( <MDL)
MDL = Method detection limit
This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.
Intertek Testing Services Korea Ltd.
Seoul Office: Tel : 02-6090-9500 Fax : 02-3409-0026 Daegu Office : Tel : 053-600-8647 Fax : 053-600-8645 Web Site : www.Intertek.co.kr
Seoul Lab. Address : 1/F, A-ju Digital Tower, #284-56, Seongsu 2-ga, Seongdong-Gu, Seoul, 133-833 Korea
Ulsan Lab. Address : #340-2, Yangam-Ri, Chongryang-Myun, Ulju-Gun, Ulsan 689-865 Korea
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Page: 3 of 5
Report No. RT11R-S1050-002-E Date: Mar. 17, 2011
Sample ID No. : RT11R-S1050-002
Sample Description : BLU
Test ltem Unit Test Method MDL Result
With reference to EN 14582,
Bromine (Br) mg/kg by oxygen combustion with 30 N.D.

bomb and determined by IC
With reference to EN 14582,
mg/kg by oxygen combustion with 30 N.D.
bomb and determined by IC

Chlorine (CD

Tested by : Nikkie Lee
Notes :  mg/kg = ppm = parts per million

<= Less than

N.D. = Not detected ( <MDL )
MDL = Method detection limit

* View of sample as received;-

RT11R-§1050-002

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.

Intertek Testing Services Korea Ltd.
Seoul Office: Tel : 02-6090-9500 Fax : 02-3409-0026 Daegu Office : Tel : 053-600-8647 Fax : 053-600-8645 Web Site : www.ntertek.cok
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TEST REPORT
Page: 4 of 5

Report No. RT11R-51050-002-E Date: Mar. 17, 2011

Sample ID No. : RT11R-51050-002
Sample Description : BLU

Flow Chart
(IEC 62321 Edition 1.0 : 2008)
( reem )
Sampling/
Grinding or Cutling
h
Pb, Cd, Hg | c* | PBBs /PBDEs

Polymers / Electronics

For different material, eyl sznpke and ado )
digest the sample with & kualivne s ulioe Weigh sample
£AP°OL fE.£ At T and add organic solvent
Deiinile lerpee.ie
extraction
Confirm the tested v Soxhlet extraction
samples are Cool and filter o ogsluenl ax.azlica
totally dissolved the extract
y )

Concentrate the extract
and make up with
arganic solvent

Make up with deionized
water and add diphenyl-
carbazide solution

Make up with
tRidiced wale "

¥
Analyzed by ICP-OES Analyzed by UV-VIS Analyzed by GC-MS
v v v

/ Data / / Data / / Data /

Remarks :

*1: List of appropriate acid :

Material Acid added for digestion
Polymers HNQO; HCI, HF, H;O;, H:BO;

Metals HNOs, HCI, HF
Electronics HNO;, HCI, H;O;, HBF.

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.

Intertek Testing Services Korea Ltd.
Seoul Office: Tel : 02-6090-9500 Fax : 02-3409-0026 Daegu Office : Tel : 053-600-8647 Fax : 053-600-8645 Web Site : www.Intertek.co.kr
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Page: 5 of 5
Report No. RT11R-S1050-002-E Date: Mar. 17, 2011
Sample ID No. : RT11R-51050-002

Sample Description  : BLU

Flow Chart (Halogen)

Receipt

v

Sample preparation

!

Sample weighing

v

Bomb preparation

v

Combustion

Cooling, for 1hr

A

Absorption solvent
preparation of absorption solution

v

Collection of halides
make up Vol. 100mL

:

Analyzed by IC

v

Data

v

Report

***** End of Report *****

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.
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TEST REPORT

Applicant  : Samsung Mobile Display Co., Ltd.
Address : #508, Seongseong-dong, Secbuk-gu,
Cheonan-city, Chungcheongnam-do, 330-300 Korea

Page: 1 of 4
Report No. RT11R-S1050-003-E Date: Mar. 17, 2011
Sample Description : The following submitted sample(s) said to be:-
Name/Type of Product : Bezel
Sample ID No. : RT11R-51050-003
Manufacturer/Vender : Samsung Mobile Display Co., Ltd.
Sample received : Mar. 15, 2011
Testing Date : Mar. 15, 2011 ~ Mar. 17, 2011
Testing Environment :Temperature : (24 +2) T, Humidity : (60 £5) % R.H.
Test Type : RoHS wet chemical analysis
Test Method(s) : Please see the following page(s).
Test Result(s) : Please see the following pagel(s).

* Note 1 : The test results presented in this report relate only to the object tested.

* Note 2 : This report shall not be reproduced except in full without the written approval of the testing laboratory.

Approved by, Authorized by,
Jade Jang / Lab. Technical Manager Bo Park / Lab. General Manager

This Test Report is issued by the Company subiject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.

Intertek Testing Services Korea Ltd.
Seoul Office: Tel : 02-6090-9500  Fax : 02-3409-0026 Daegu Office : Tel : 053-600-8647 Fax : 053-600-8645 Web Site : www.Intertek.co.kr

Seoul Lab. Address : 1/F, A-ju Digital Tower, #284-56, Seongsu 2-ga, Seongdong-Gu, Seoul, 133-833 Korea
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Page: 2 of 4
Report No. RT11R-S1050-003-E Date: Mar. 17, 2011
Sample ID No. - RT11R-S1050-003
Sample Description  : Bezel
Test ltem Unit Test Method MDL Result
Cadmium (Cd) ng/kg With reference to 0.5 ND.
IEC 62321
Lead (Pb) ng/kg Edition 1.0 : 2008, 5 N.D.
by acid digestion and
determined by ICP-OES
Mercury (Hg) ng/kg 2 N.D.
With reference to
Hexavalent Chromium (Cr *) ) IEC 62321 (Threshold of | oo
(For metal Edition 1.0 : 2008, 1 mg/kg) 9
by Spot test
With reference to
IEC 62321
. 6+ Edition 1.0 : 2008, (Threshold of
Ef)f?‘l\'lfaeltealat Chromium (Cr ™) - by boiling water 0.02 mg/kg Negative
extraction and with 50 cm?)
determined by UV-VIS
Spectrophotometer

Tested by : Nikkie Lee, Leo Kim

Notes : mg/kg = ppm = parts per million
<= Less than

N.D. = Not detected ( <MDL)
MDL = Method detection limit
Positive =

Negative =

Intertek Testing Services Korea Ltd.

mg/kg with 50 cm”= milligram per kilogram with 50 square centimeter

A positive test result indicated the presence of Cr(VI) at the time of testing, equal
to or greater than threshold of 1 mg/kg for spot test procedures or 0.02 mg/kg
for boiling water extraction procedures with a sample surface area of 50 cm’
used. However, it shall not be interpreted as the Cr(VD concentration in the
coating layer of the sample and should not be used as a method detection limit
for this qualitative test.

A negative test result indicates above positive observation was not found at the
time of testing. When the spot test showed a negative result, the boiling water
extraction procedure shall be used to verify the result.

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.

Seoul Office: Tel : 02-6090-9500 Fax : 02-3409-0026 Daegu Office : Tel : 053-600-8647 Fax : 053-600-8645 Web Site : www.ntertek.co.kr
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TEST REPORT
Page: 3 of 4
Report No. RT11R-51050-003-E Date: Mar. 17, 2011
Sample ID No. : RT11R-$1050-003

Sample Description  : Bezel

*View of sample as received;-

RT11R-S1050-003

This Test Report is issued by the Company subiject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.
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TEST REPORT
Page: 4 of 4

Report No. RT11R-S1050-003-E Date: Mar. 17, 2011

Sample ID No. : RT11R-51050-003
Sample Description  : Bezel

" Flow Chart "
(IEC 62321 Edition 1.0 : 2008)

( Receipt )
LRI
Grinding or Cutting

|
‘ L

Pb, Cd, Hg | | ci* |
|
Metal
A
For different material,
digest the sample \:\fith
wpamzdrba Aze
l Negative
2
oA M 43,38 | Get 50cm* sample |
samples are i
mraly rlaachsad Boiling waler
extraction
Make up with Make up wi -
et p with deionized water
e b warar and =i AlsFeri-carbazide
solution

Analyzed by ICP-OES Analyzed by UV-VIS

l I
/ Data / / Data

T

Remarks :

*1: List of appropriate acid :

Material Acid added for digestion

Polymers HNQ; HCl, HF, H,O;, H:BO;
Metals HNO,, HCl, HF

Electronics HNO,, HQ, H.O,, HBF.

*2 ¢ If the result of spot test is positive, Chromium (V) would be determined as detected.
No further analysis is required.

***** End of Report *****

This Test Report is issued by the Company subject to its Terms and Conditions of Business printed overleaf. Attention is drawn to the limitations of liability,
indemnification and jurisdictional issues defined therein. This Test Report shall not be reproduced, except in full, without prior written consent of the Company.

Intertek Testing Services Korea Ltd.
Seoul Office: Tel : 02-6090-9500 Fax : 02-3409-0026 Daegu Office : Tel : 053-600-8647 Fax : 053-600-8645 Web Site : www.Intertek.co.kr

Seoul Lab. Address : 1/F, A-ju Digital Tower, #284-56, Seongsu 2-ga, Seongdong-Gu, Seoul, 133-833 Korea
Ulsan Lab. Address : #340-2, Yongam-Ri, Chongryang-Myun, Ulju-Gun, Ulsan 689-865 Korea

Doc . No| LMS501KFO3 |Rev.No 002 Page 65/68

| 4 8/09484144/ I ZH'L2E /20110607114348 271671307414428



SMD Confidential

HA B

he & :23+2C

7H A 2l : 30 + 5cm
t$ 30°

inl

N
Fn
0z
gh
Y

21,000 ~ 1,500 Lux
TS 50 ~ 150 Lux

Approval

aATE Al B g AGL
QUHFZ A} | MIL-STD~105D =HE 01
T ASzHE 15 ML AA 277 © 0.65

@ Zs M2 ool JiA|gd (

AR RN RN RN RRRRRRRROR N
JHAl @ 9 ] ZEAEYelel Het2
----------------------------------------------------------------------------------------------------------- Bo15| %] e
Al Y .
------------------------------------------------------------------------------------------ - Viewing Area
A JE oo (ZtA B 9)
! 5000 - S A . Active Area
Doc . No| LMS501KFO3 |Rev.No 002 Page 66/68

1 E/09484144/ M SN L28/20110607114348

271971307414428




SMD Confidential

Approval
3. WA BE U B JIE
1) &2 #& 2% Spec
g = myI|E d¥7E
1)Display s A 4™
2)EAl0] A e A Er RS
3)Short e A EekS
4)Open(BIT) e A =4
2) 23 AAl Spec
g myI|E dFHTE
A7| D (mm) 51 M= (ea)
D<0.1 FA
o4y ol 443
0.1 <D < 0.15 2 (M2t Azl 5mm ol4)
0.15<D=0.2 1
Width W (mm) , Length L (mm) 518 i (ea)
W=0.03 3
MY ol2 W=0.05, L<2.0 2 423
W=0.08, L=1.0 1
W>0.08
37| D (mm) 58 M (ea)
POLZ|= / POLHE D<0.1 FA PEREES
0.1<D=0.3 3
Width W (mm), Length L (mm) &I (ea)
POLZE W=0.05 FA| PEPERS
0.05<W=0.08, 1.0<L=5.0 1
zd 38 M 3 -
X Remark
- HgolZ, Z/EY XNE D =[ M2ENV)+ ZI2H) ]/ 2
F
Y
h 4
LH_,
- MZo/E, F&9 Zol ¥ FH
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3) Dot 2 Spec
HHI|=
a= -
Dot Type 5 &M (ea) a2y e
Random (Red , Blue, Green ) 0
% e2Eeps
o7 = 2IF B dotel HP 0
Dark dot 2 (H2l = 10mm)
o~ 270 eI™ st dotol B 0 PERZ RS
W == 1 o4 elFet dotel B2 0
2y 58 M 2 -
4) Crack, Chipping, Broken
SPEC
EFTE =1 Ry 257= STET HA} Point X, Y ™
o L. —
CRACK CRACK g A EZES| TET & CF -
Glass™ x|
X<2.5, Y<1.5 : ZE/chEof et XY 20|
X<1.5, Y<2.5 NEez M3,
PADE Z Az CHIPPING & Al N Depthic XY Z00| ket 5t
', gn =204 epin— s S S
(TFT) BROKEN mark ofz= ojoio| A
fe A) & iy
X
X<1.5 -
CHIPPING PR S ey Y4
Y<1.0 5 )
PADE 0|2 ZEA{Z|
X
<
(CF. TFT) BROKEN X=1.5 AEH '
Y<0.3 | R " -
Y
o4 (edge) e
CHIPPING | X<5.0, Y<0.5 HAH ——
(CF, TFT) | '
“ o =
% (edge) (CF) | BROKEN | X<5.0, Y<0.5| ZZH XE @E agFoln,
i YE Active 2 PADE otz
%™ (edge) (TFT) | BROKEN |X<5.0, Y<0.3 AZH | J' =2 FuE dyel
X
X<5mm —
Y<0.4mm xl v
ch, FOG PAD
PADS FPC 25| CHIPPING || Y
0.2mmo| At PEPZES!
(edge) BROKEN sl Al 22t | 1 |
Vcom HfM e
Ay org )
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