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GE Inman invents Seoul Semiconductor
Fluorescent lamp introduced
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Torches

Edison invents Nakamura Shuji
the electric lamp invents the blue LED
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= LEDO| A}

vear HEYOERELY 1993~1996 97~2(
| | . Light
Red Only Full Color White Revolution
- n .
« GaAsP, AlGaAs « InGaN, AlGalnP « InGaN, AlGalnP « InGaN, AlGalnP
* Indicator * Full Color Display AMobiIe, LCD BLU, « Digital Lighting
» Material Quality « Material Quality ;:: N b d « Efficiency, Cost
» Sub-candela Brightness+ Candela Brightness RERINY ) + 200 Im/W
+ 120 Im/W
Im/W 80
Luntinons
triciene - Signal — Cellular Phone LCD BLU Automobile Lighting
* Backlight * LCD TV * Head Lamp  * Outdoor Lighting

* Flash * Note PC * Stop lamp * Indoor Lighting
* Keypad * Interior :
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Red + Green + Blue
LEDs

Blue LED +

vellow phosphor

Blue LED +

multiple phosphors
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UV LED +
RGB phosphors

g\

470 323 390 630 (um)

470 325 390 630 (mm)

Elue UWVLED
Blue LED -
5p1::tnm.1 Chibes et LED Combmed Spectrim Combmed
Spectrum Spectrum Spectrum
\ Phosphor Phosghor
Emission =7 Emission
A / — 7
b
1 1 L1 = L ; - A
410 470 325 350 0 {mm)

Inherently most efficient
Tunable white point

Requires feedback control

to maintain white point

“Simple” Stable white point
Good color rendering Very good color rendering
Excellent stability and Good stability and

refiability refiability
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Stable white point
High color rendering

Degradation due to UV
package interaction
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SIDE VIEW TYPE

* Flat Backlighting (LC D, Display)
* Mobile phone, Camera, PDA , Motebook
* Coupling into light Guido panel
AN systems

& Application
-. '<'5EH=T= LCD Back Light
-.MP3, 43 0H, SC{E A 27| LCD Back Light

Ak

FLASH TYPE

& Application
- ROE, A3AM, C|X|E 9H11IEf S 7tH|2} of7t EF
- ZHE712|(EE 2, 01I01._. AX|HHE T §)

-. £A S, Q2|0 =F, XISXt LS, Al7I

Flash Light |

rEl

L des
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POWER TYPE

Application
- &, 3G, X 7iH2t S FHHIEE OF

. RHE &S, 2L d& =¥S

° xl-%xl- *EILH%I I-IXE EIO"'EHI SyStem General lllumination

10O
- Dutdoor & Indoor architectural lighting

. =L TFT LCD Back Light
- Decaorative lightind

&
: 2t

& FLASH Light

- Torch lighting
- Partable lighting(Flash and lamp) and Readi
- Traffic signaling.

ng lighting
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Haitz’'s Law

LED price will be 10 times decrease and LED’s performance will
be 20 times increase at every decade
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Indicator LEDs
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Spot Light
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Only possible solution to

Incandescent lamps fade out substitute existing lightings

O energy efficiency 10~15 Im/W
O one of major cause that increases temp. of the earth.
O Australia government announced not to use from 2010

. O prohibit to use it in all buildings of New Jersey U.S
’k within 3 years

O environment friendly

O efficiency 70lm/W

O UV free

O long life time more
than 30,000 hrs

&

\

4
6" Quote from Jung Ang daily news paper dated Feb 22 2007

Fluorescent lamps fade out too

O contains 25mg of Hg, little of Cd, Pb
2 UV hurts human being’s health

O unconformity to EU RoHS
O life time 8000 ~ 13000 hrs

O efficiency 50~60 Im/W, taking fixture loss into
consideration

Quote from Digital Times dated Nov.27 2006

-
|
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Lighting efficiency 40 lm/W

LEHIASHXS

-16 -



gt

onsible - Speed

- R

1-2. LED = 0|5}

214 0j)
F

=13
=

i
-

2
27|
2

A
o
| &= 0|

'06 07 '08(E)
-17 -

‘05

'04

=1

Xt

o
LED 2
(Im/w)

150

100

A
H=
=
o

X
=1
=
bE o

2 19| — %
ols} 2 A
=]

LEHIASHXS

7_=||
g3t 7|£3

7t
At
(=]

H

3
I

[P RN =

5
a

ol
=x
2
3
3
3
3
4
2

Al
2

e | ol

2
D7|=
L)

™

Ho
ol 5 KO 150
0 =r <

M
o
2
4
2
2
2
4

o 3 o7
K i

g
il E

%I
4
2
4
1
3
1

I LED H|id

o000
| B
0o | K Xo
[ Bl jol

E or |20
r ﬁ_%

F(R)
Z(1%)

_C|3_I
SEEH
M)

A
T
7t




1-3. MIA| LEDA]E MY

M Rgonsible - Speedﬁgt

MR
(A 23)

1,000
600

200

< LEDA|ZE 2 2Cf 7153 'S 2 LEDA|E 20154 1,000 =2 0] 4

> XMOi 23 LED Ed: 1z s, MT

> LEDS & 20f &l BHIY 7|7|— C|A
> 30§ LEDZ=(H, %, X)0| MAAES 2/3 R, &

Btz MAAIZ 8.3%

He

(52))

rz

lH

ol (eES TV,

‘8

N o
(<]

140%4$
(2007'H)

—)

189($
(20154)

o[o
C D‘c’?\‘&y

* =R AR 2k

=

| 2009 (X|A{ZH|=,

HENEPIES

P

Attractive

LEHIASHXS

ng
=2

i
192

Hir

rlo

1

Negative

Ho

|
ih

ng

2

-18 -



gt

onsible - Speed

- R

Al

1-4. 2L LEDA]

HME LEDAFY 21 M|7]

5

S

‘8

o =

2
=

Sto| =LH LED M A2 X}

> B XX & SSFE0

X
E

9

£ LEDZY%

2012 74X] 22| F ZFHO| 30%E LEDZHOZ HF, 2009 Z2EE WX

2712 S

7
AEALY

T LEDAHY Friendly

=
7l

CDMZHIT A

ol

> LEDZH mH|AIY 1} CDMALY

o8l &

6

7t LED E20f 13,35

x|

> 20159 7}X| LEDZY H|EZ2 30%

|2 LED

o
T

THIA 3

=

‘2012

<
S
LN
”_\
(o]
o
ﬁ
9
3
mo\
N~
S
ol
o
Kra
&0
=

40

90

3.0

140

2012

~
o
o
(o]

MAH HHHE H 2

-19 -

LEHIASHXS



1_5. LEDE% %‘Iﬁl -6;_1% C tive R onsible :S_peedﬁgt

“ Blue Ocean Industry2 QIAl, Og{L}...."
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5_1. EHE ﬂXiI% 7°:|I°HE|I AI-E“ _E_L_'Il B tive Responsible :Speed
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Y‘ Q( O —I -------------------- : D :
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m St A E2|0] & -A-8AIZH: 12hrs(8A|~204A])/Y

1. CFL 20W CHH|A] [E9): 9 ]
| ws M7= 5

1 15¢/ton | 139gi/kwh | =
1 834 8,523 9357
2 1,560 17.047 18,607
3 2,286 27,857
4 2,988 34004 37,08
5 3,666 42617 46,284

X 7|E : O|XHR(3.5%), EHAHISH

HE 7t4 25,0004 Y 4

£ =

£

Jiot

X

—t

S4®), M= :

m O]= A|Z2|0]M X8 -ALA|ZH: 12hrs(8A|~20A])/Y, 3652/, EFAH|Z A4 : 0.6111Tons/MWh, CER=15€, 1€=1.4USD
1. CFL 24W CHH|A| [k : USD] 2. HHI X1 6OW CHA| Al [hel : USD]
A Hj =3
4 | = 7|2 T H7|= 3
=] 3| s 7|z¢ 15€/ton A

Az 15€/ton |15Cents/kwh| =7 5 (100%) | 1>Cents/kWh
1 101 11.83 12.84 1 247/ 37.95
> 189 TG 2 4,63 70.96 75.58
3 2.78 3548 38.25 3 6.78 106.43 113.22
4 3.63 47.30 50.93 4 8.87 141.91 150.78
5 445 59.13 63.58 5 10.88 177.39 188.27

,365¢/', BFa

TEE e

Creative - R onsible - Speed at

: 0.5636Tons/MWh, CER=15€, 1€=1,608¢
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] 7|2 a7
15€/ton 1392l/kWh =

1 2,620 e 35,496

2 4,903 65,753 70,655

3 7,186 98,629 105,815

4 9,392 131,505 140,897

5 11,523 164,381 175,904
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X 7)E : O|XHB(3.5%), TAHEH YS(21D), Hy|R: 0] S8 XS A8 Wz M=

HF 74 25UsDY 32,
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= Lumisheet

A LIGHT GUIDE PANEL WITH SLANT LIGHT GUIDEING
PARTS

BACKLIGHT UNIT CAPABLE OF EASILY FORMING
SURVED AND THREE DIMENSIONAL SHAPE

The name of patent

Sertification

America

America
Europe
China
Taiwan
Singapore
Germany
England
France
Italia

Spain

Netherlands

Belgium

Sweden
Austria

Poland

2005. 9. 29

2009. 1. 6
2009.7. 8
2009. 1. 21
2009.7.9
2009. 4.
2009. 7.
2009. 7.
2009. 7.
2009. 7.
2009. 7.

0 o0 o0 00 00 00

2009.7. 8

2009.7. 8

2009. 7.
2009. 7.
2009. 7.

o 00 00

LEHIASHXS
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= Lumisheet

Application
The name of patent

2006. 8.
2008.
2008.
2008.
2008.
2008.
2008.
2008.
2008.
2008.

BACKLIGHT UNIT CAPABLE OF EASILY FORMING SURVED AND

THREE DIMENSIONAL SHAPE

FIREPROOF FLAT LED LIGHT

Japan
Canada
Brazil
India
Mexico
Russia
Australia
Indonesia
South Africa
Israel

United Arab
Emirates

Egypt

Columbia
Ukraine

Philippines

PCT

LEHIASHXS

2008.

2008.
2008.
2008.
2008.

20009.

=

= = B - B BB

&> B - E

V Rgonsible - Speediggt
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= Lumdas

Application

The name of patent

| — |
LED SURFACE-LIGHTING APPARATUS Taiwan 2008. 1. 24 =To S

HEAT DISSIPATING LED LIGHTING APPARATUS WITHOUT FAN PCT 2007. 11. 15 2y
HEAT DISSIPATING DEVICE HAVING LINEAR HEAT ISSIPATIONG UNIT AND

HF A A = SEAL
FANLESS LED LAMP USING THE DEVICE PCT 2007.7. 18 A M S T
CHEAE™E A Sl
LED EMERGENCY LIGHT INSTALLED IN LAMP RECEPTACLE PCT 2007. 2. 28 3| 20|,
S| Ilgol
= o

M%7+
STICK-TYPE LED LIGHTING APPARATUS PCT 2008. 4. 2 L= ATHEX],
A

LED LIGHTING LAMP PCT 2009. 6. 29 STHZE A,

7
RECEPTACLE CONNECTOR PCT 2007. 11. 28 HEH LEDY=Z

| — |
Flat panel LED illuminator PCT 2009. 1. 22 e

Energy Use Monitoring Method with Switch Sensor PCT 20009. 3. 24
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