¥r st M R 2014512A28H (H)10:35-11:00
e s e E8E] B TR X — BIERETA—T L

GaNZ AW =HLWWILIoMAZ IR E
L-BlTRILEF—~DEM

AL EREFEREZRIFZFMREEFIBER AT LERHEIZR
f‘éﬁ’iwj&i %EE?(%TW‘TEEAH%-E/Q—E

||| sz ez

IMTEE= i =iy



TR T —<ELTHERLEDZZEAT=EH?

1967 1981
ijﬁ'pﬁfgﬁ%l\] ZEEBXE logy ZREFAYD
MRT—~

“E{LYMBEELED”

TVOIoOUE
X, KETES !
1981 ZEEBXE - ol
1992- &3 K LLETHFE
(BHEXRFLEHR) LEDZ/EN (X, tH

R&E—ETEHIC

CARVA RN




GaNF B LEDEF O

RIEE 5B Rk
1981 A HEXKE (HHR b2 1260, BIfEUCSB)

L 1992- &K -
L\ (BAEBRFLEHE) 1989~1993:
: ' GaN{EiR/\v 77
IR C Lk BpBEGaN
InGaN/GaN #7)A50

P,
-
=

) it v <

©Gussisaurio

1989 JST
1985 {KiBR/\Y77—({ETiRIE) 1995 FE(L
1989 pBIGaN(hF)

»
»,

R 05

1988 FHEKEMF

1989 T BT (AHEKXE)
1992-2010 AWK FRAT—H 1%
2010 A HEXREHIR

(3122)

.ﬁ Rotatebot



EDIRRK  PEEXOER

GaNFEBLED4A.

E| - #higi B LEDAE EE £

Hole A R HH oy F
(100 5 |7 =+~w [ (100 J5 ) |7 =+ %)
A|lBXR 29,201 12.3 7,210 3.0
B |¥H[E 116,280 49.1| 165,503 69.9
ol b=y 46,003] 19.4] 19,050 8.0
D (&%= 32,0700 13.6] 10,100 4.3
E|ME7TY7T 11,050 4.7 29,640| 12.5
SN Bl S 960 0.4 2,051 0.9
G |EH 1,100 0.5 1,051 0.4
H | £Dfth - - 2,060 0.9
a it 236,664] 100.0| 236,664 100.0

SR LM O ST R OR SR A R AL TRELY), G HI—FL2w,

[ &+ A58 E)

| LEDIZEAEIRICHBETRIEML TS DI




= He IH 4k LEOSFH
GaNE R LEDA ENIH FELEDER
Ry WL/ REF) | HELEDN/BER) S FELED M YELED &t

: (1005 %) Jaocor@]| (%) |eor#E ]| (%) |oeoxE#E| (%) [(Go0HE#E] (%)
Epistar 26,0000 17.9] 36,240] 13.8 360 2.5 - - 62,600 14.9
WA =%&XE 24,000] 16.5] 37,500] 14.3 - - - - 61,500 14.6
RS e 40,000] 27.5 - - 100f 0.7 - - 40,100 9.5
Optotech 26,000 17.9 - - 9,900| 67.8 - - 35,900 8.5
Bafi{LFE % - - 35,0000 13.4 - - 10| 71.4] 35,010 8.3
Samsung EL - - 16,600 6.3 - - - B 16,600 3.9
Tyntek 5,500 3.8 7,500 2.9 3,200 21.9 - - 16,200 3.8
Cree - - 14,0000 5.3 - - - - 14,000 3.3
LG Innotek - - 13,1001 5.0 - - - - 13,100 3.1
Forepi - B 12,100] 4.6 - - - - 12,100 2.9
FDih 23,700 16.3] 89,660 34.3 1,040] 7.1 4| 28.6| 114,404| 27.1
&8t 145,200] 100.0] 261,700] 100.0{ 14,600{ 100.0 14 100.0] 421,514] 100.0
[ & LxFASRFHE)

[LEDF 7 T2tk A—H—< =7 (20134) | Epistar Taiwan 5] BriEXY:

0t i H- |_J 7T
27. 0% >~ |RIWT
: mr-o#xm San’an
4.6% .
s China

Taiwan For E‘Pl
2.9%

LG lnnotek

3.1% Cree

3.3%

Taiwan 'lmtek

sru#rm Changelight

9.5% .
China

Samsung El. o Optotech Talwan
- AE{Ly T % oy
o 8.3%



BARIZETHHEEDERIR

BT REFROBEAARICOWLWTCER265FE12H1 oH B3 5)

BENCEFRE RIS 45E GHRGREEAOES R I ARFR21 ED 858,
FiaE B pal e : .
5 Al TR 3SR : 1‘| 118 ] EERE AR T 7B
— = E =@ - o
LR B B T SR ; r/ﬁﬂJ . ﬁ:{]ﬁﬁiﬁlﬁ%;‘ﬁﬁﬁﬁﬁ
:? | { N 'y%ﬁ:ﬁmmmﬁﬁﬁﬁﬁ
HEET HR S eSSy o :
e, EE ]
p. W S B EF B
"‘*ﬁii
e E] "I '! mEE
GRS <AL, ;J W ENEL S BT RE
14 AN Glalaltle
b — BAR ]
L o S BB A 5 — BT SR
s _ Ay - CX W
a1 G5 & X B AT HRE S - B
| i . : X ']l\_“f ey |i
| iy ey j‘\‘f/‘ . .
o * I*&{q —__
- W fez) HHE IR T S5
e s ﬁ-ﬁ T TR A il
T R SR X / — | | WEWELAP
o . ' e HhiRe B EEhORTHREN
TSI PR T FBeER = b ORTAREN
' ' an?@sﬁﬁ mngﬁaﬁ sk || D REROREAEER




HARIZETHHEE

52| & DHEF

2014.5.23

The Federation of Electric Power Companies of Japan

(f8kWh)
12,000
10,305
9705 9889 9998 9,915 10,064
' - 1.0 9,565 01
10,000 09 08— _10_ —
1 18 7.8 —— 8.5
10,0 | 8.2 | 9. . 83 ;
0 13.1 o 75
8,000 | 9.7 108 . | 7.1
293
5000 L1257 237 25.9 - g 29.4 __l
395 Bt 55
4000 247 25.6 245 253 25.2 24.9 250 H— ] |
2,000 300 T? {250 i
29.1 308 305 256 260 292 2856 216 303
0 L 1 1 lj‘&-l 1 1.7 1 1.0 o

2004

2005

2006

2007

2008

2009

2010

*

- L W
® 2011 2012 20135 (&)
."\
Nuclear  Coal "'LNG = Oil ' Hydro EGeothermal and new energy ‘

GE) 10BAHH. 1t RELZET. FRFCIEILPG. TOMARESET,

4S5 JROMEITERELE (%), MEREAOMREIC & UBRHEOSH 100%I2E 5L MEENHS.

201143/ 118
REAAKENR

K7

----‘

88.3 )

R¥7

http://www.fepc.or.jp/about_us/pr/pdf/kaiken s1 20140523.pdf



TA)HIZEIFALEDEEAND IS 25

el

Table ES. 1 Total U.S. LED Forecast Results

Baseline site electricity

Cuomulative
(2010-2030)

consumption (TWh)

Resudential 173 142 138 146 153 105
Commercial 346 325 321 320 316 6.806
Industrial 58 49 44 41 38 047
LED market share (% of lm-hr) S% 89 0%

Resiudential - 8.1% 37.6% 60.7% 72.3% -
Commercial e 5.0% 27.8% 52.5% 70.4% -
Industrial - 8.8% 36.0% 59.2% 72.3% -
Outdoor Stationary - 29 0% 64.2% 81.6% 87.2% -

Site electricity savings (TWh)

21
Residential : 7 51 82 102 1.009
Conmmercial - 6 38 73 1501 902
Industrial _ 0 3 8 11 38
Outdoor Stationary - 7 30 54 73 673
e R—— % | 45.8%
Residential = 51% | 373% | 567% | 669% | 32.5%
Commercial - 1.9% 11.7% 22.9% 35.0% 13.3%
Industrial : 08% | 74% | 183% | 294% 9.3%
Outdoor Stationary . 62% | 237% | 402% | 51.7% | 252%

2HEE
4273 TWh

297/4273~7%

U.S. DOE Energy Savings Potential of Solid-State Lighting in General Illumination Applications, Jan.2012



BARIZHEITHLEDEREAD TS ZE T Al

LED

X 1000 === ighting = Otherlightings  —O- L gp ratio (%)
30,000 100.0
20,000 g T T T T I T T T R TR T e 0.0
20.000 F-- - o [ S | e oo Ot 4

60.0
15.000 F-- NS T, e =<CC SR NENERN  BEBN B
40.0
10,000 |-- SO aq " NN SN NN SRR W S
coo0 - B BN B B B N o200
0 I,' 0.0
2011 2012 9013 2014 2015 9016 2017 11 2020 yeqr

Data from Fuji Chimera Research Institute, Inc.,
2014 LED Related Market Survey

LEDEEBAD & RIZKY . 2020F F TICE FE
(F91JkA5) DEFEEHEIBH A

560)%’97%

iﬁﬁi'ui




| E

Ao D H AT EZED KT

(1,000%)
2,500,000

2,000,000

1,500,000

1,000,000

500,000

(100 5 [1]) == T OAfh: &=
3,000,000 DR - HH o7 25
bk A
2,500,000 == i1 77 R
AR R
2,000,000 e o1 - 1 i i
i m— R
1,200,000 _ @ — o - i 4
= & = [ - 7T 4
LI _ o — ek i
—o— {77 I AR
o (R A

500,000

10-

A, w@E, Bk
0.2WHLH,

C : ; HE, 5% 0.2WELS

hE, AE WG

>

0.2 0.4 0.6

0 _ Ll | e sl
2011 2012 2013 2014 2015 2016 2017 2020 (4E&K) —O— [ A : T 450
(F/1&)

ﬂ@@fﬁ@‘ﬁ%
: | #914 KRELERE )




LEDDE RREDT-8H DRRE

1.0

® Phosphor

0.9 - = Wafer Processing
m Epitax

0 pirtaxy
® Substrate

=
“
|

m Packaging |

<
[
I

.c.
T

Relative Manufacturing Cost
= o
s Lh

02 - 11%%
'_‘={% 2013E LT ~1/5
. B%% N\ ~~

" ¢ 65% 10%

0.0 - . . .

2012 2013 2016 2020
Figure 1.7 Projected LED Package Cost Reduction
Source: DOE SSL Roundtable and Workshop attendees

US Department of Energy
Solid state lighting Research and Development: Manufacturing Roadmap September 2013
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A blue-shifted light-driven proton pump for neural
silencing

Yuki1 Suto, Ayako Okazaki, Hikaru Ono, Jin
Yagasaki, Seiya Sugo, Motoshi Kamiya,
Louisa Reissig, Keiichi Inoue, Kunio IThara,
Hideki Kandori, Shin Takagi and Shigehiko
Hayashi

http://www.bio.nagoya-u.ac.jp/paper/2013-21/15.html
JBC Papers in Press. Published on May 28, 2013 as
Manuscript M113.475533
The latest version is at
http://www.jbc.org/cgi/do1/10.1074/;bc.M113.475533
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Washington University School of Medicine in St. Louis and the University of Illinois at Urbana-Champaign
Read more: http://www.33rdsquare.com/2013/04/scientists-develop-tiny-implantable-led. html#ixzz2u7anAwHi

http://www.33rdsquare.com/2013/04/scientists-develop-tiny-implantable-led.html

Science 12 April 2013:Vol. 340 no. 6129 pp. 211-216
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ADVANTAGEOUS IN
POWER-SUPPLY CIRCUITS

HIGH OPERATING TEMPERATURE

DUE TO LARGE BANDGAP AND
HIGH POTENTIAL BARRIER

ADVANTAGEOUS IN
RF CIRCUITS

HIGH MAXIMUM
OSCILLATION FREQUENCY
DUE TO HIGH ELECTRIC
FIELD SATURATION SPEED
AND LOW PARASITIC
CAPACITY

ADVANTAGEOUS IN
POWER-SUPPLY CIRCUITS

HIGH BREAKDOWN STRENGTH
DUE TO LARGE BANDGAP

{(Vium)
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ADVANTAGEOUS IN
POWER-SUPPLY CIRCUITS

HIGH MAXIMUM CURRENT
DUE TO HIGH CARRIER
DENSITY AND HIGH

ELECTRON MOBILITY

ADVANTAGEOUS IN
RF CIRCUITS

SUPERIOR NOISE FACTOR
DUE TO LOW CARRIER SCATTERING
AND LOW RF LOSSES

http://www.edn.com/Pdf/ViewPdf?contentlteml|d=4409627
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