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—. LED &4t

LED 2% 3 Light Emitting Diode (2N _MRE) WAL, 2—MESE
K SRR ER . B 1 -1 23 Philips Lumileds ( KFFHRH) 2 A
A PR —Fh LED R BE, B2l P AR AR N B2 SR AL
BN o X4 P EARA N AR AME R IRAT, 7E— & A9 1E [k & B R FEA
HET, FAPXHZE/HMEANXMEFERBEEZEES, BELOET
PR R, IEHRBBE R OOGEE. MMM B ER, BT
FOME FHELIEA, LED ANGEE .

(a) BH (b) HEHE S =E A
K 1 -1 3Z£[H Philips Lumileds 4 ;F=#Y) Luxeon Emitter LED {71 & &

LED JEIRAIHF A -

(1) 2BESERES0G. BAG%Y . TEES. Fak (5 /D
W) . XRELIEE (AEEEKR. 475%) FMA.

(2) BEREshmE TR EMRK. /NIhRE A8 TR —R’E
20mA, RINEE B TR —MR 350mA, I35 TAE 8 3 v] LAF il ot
FoelE; TARBRE—BO 1.8 ~3.6V, BABEBTH/. BELZENER
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J" % LED 7= ¥ & f& 3t BOR 5

Rt s, FRER T AT,

(3) BTHENEEEGRIOET, BIHRMER, WAL EK
TERREZEE T, LED #ERAUNEE B RUTH) 15% . ZOEITHY 50% 5 LED
By SR R NS, ARAIE T ERBSREGE (WREMELT.
HEHRLT) . BATRE, BURRE/ D, THEEFRMR.

(4) LED RYHiaRE T PN 4544k, 40, ®Jt LED MR LA GaP
(ZIEHR). AlGaAs (=JTHR) 1 AlGalnP (IHILHR) NE, B, &)k
LED #t#Lk GaN K ¥, BAGERLMIE (AWt LED A& EIMZ ML 5
%), FE (4. &, B=EATEHTEYUBSEARER T ol LT 74
BEENEZELHR) NI,

(5) BV, BEER, NIFERFAKN 0.2~ 0. 4mm, KIFREH
FAKZA Imm, FATLARIERAFER (WA, & BUKZIARER) B6
4, X$ITEAsRBEARIEESREE, RITERE, RN

LED WIRAREREI+4T 12, iK1 -1 fiin, %406 LED EZH TR
Ay, ok, BEFEEGU, 4506 LED EEMA TR EREFEIUR, AL
LED FEMATHR ., B, LR, MEASSE, XT a0t LED, HAH]
TR FEZEh LED (&R ZURE (BAL: med) FARIERER (BAL: /W)
RIE, FOCREMA, R, ERuEMS 2.

#1-1 LEDHKF

S A
#5ME LED (370 ~ 420 nm) BN, £, Rl REHFS
W LED %ﬁﬁmﬁ\%%%mﬂ\&ﬁm

RIERIT

LEFESHT . 2 ERE. BHR
(FHLEZE., FILFRE. ZiLARM
Brat, BWAEBN) . REELT. ¥
AT, BRREAT, SULEE, EREE
HEFMRGE

A J,o% LED
(450 ~ 780 nm) 5 LED,
HBE R LED




¥ % EWHILED FLEERER5AD

gk1-1
== i A
MK 850 ~950 nm | BEEEE. HLUES
£I4M¢ LED
(850 ~ 1550 nm) KK 1300 ~

YeiE IR
1550 nm

. LED FlERHE

MNTE KRPKEEIR AR BRI, BRI, AT (GEREY . 3h
P . B EE) . HRRUTERBAT AR ERE, R R XK
HORRAR, KRB RERER LALLM IE BT I 250 1879 4, F—
REALHMENEIUTHIR, AKBAHEA-ITHIFTHRA. BHRT
W] 22 R PG, BT R RN B, BARFE L T I
JEHIRR R 3 ~20 Im/W, FFarZyh 1 kho 1939 4, 64T HEA R HIRS
o POCAT KB TR B EFEIN R, RIFWMETEM=ET I
o, RA 25~ 111 Im/'W, FarfEE] 25 kh, BT 20 H4Z 60 44X,
HiBL T SR SR B A AT (High Intensity Discharge, HID), 433 i [ &)
TSR, ERA 25 ~ 150 /W, FarZyh 20 kh, 20 titg
90 AR, BEES =ACEREARL GaN IR HE, 40, 4. Wk LED &
SR, ET=RERBEE LED DR EF#EEE F ME AR LR K
Fot LED wiF & Hik, BT, RMLEEE LED ZIEA AL 76 ~
132 Im/W, FFar#y28 50 kh, &FHE WOCIRI R EMS A S RIE
WE1-2/F1-2,




J"%& LED =¥ R R #BRKHALR

200 v
Vs
/
A/
! Elff:LED———ll
150 {
—~ / A
= Ty / /
: T
— / /
; 100 A /'l/ v
gt HID __ ¥ L !
= #[EHID— FH AT B ’
EN . HID . ’
50 / ,/"A"——1 ’,/\\ =
e AT < oAk
BT C, el i =
- - R
01 940 - 1960 1980 2000 2020
LR
Bl1-2 &FELEEKEERERO
F1-2 2010 £EEHH LEMELRENS K 8REY
D175 ¢ i B e Hri&
ST A
/(lm/W) /K =20 /kh /( $/klm)
Bt LED(A ) * 130 5650 70 50
B LED(BE ) 93 3500 80 50
LED £T(A19, BBf5) 64 2700 80 55 50 ( ATEYE)
OLED HEitk 28 2700 ~ 6 500 80 8 2560
120
HID( & JE) . 3000 90 20
BHRIALT e 4100 85 25 4
oo 108 10( T

@® U S Department of Energy. Solid — State Lighting Research and Development: Multi — Year Program
Plan, March 2010.



%—% ENSLED FLRRFERGAS

Bk 1-2
D175 ¢ @i 24 Vit Mg
LAY
/(lm/W) /K R /kh /( $/klm)
104
HID (&%) " 3000 90 12
BETOLLT 63 2700 82 12 2
KR 20 2750 N/A 4
FRAT 15 3300 100 1 0.5

» 3, LED B8 dFH 4 35 Aem’, T)=25C, RAGXARER, #
M AFERHKEH 0% o

LED #9555 7T LUE # 2 20 tt22%), 1907 4, JE[E Marconi L% % (Y
Bl2% H. J. Round HIXFE T SiC LED, 20 th42 20 S HHY, REBP A
0. W. Lossev thh 57 Hil/E T 55—~ SiC LED, BEARTEMRD Hr. FEE % E
BB T 3T Ti0E, ERIEMERJLHEh — R 2 mEA L
F4t. 1955 4, Radio Corporation of America f¢ Rubin Braunstein #%i8 T
GaAs FIH ALY FE A LT U R F LI LN HALR, 1961 4, 3 E Texas
Instruments /A &) B Bob Biard {1 Gary Pittman % ¥L7E GaAs _FJifi il &, 375 AT LA
RHTELANER, FFHE T 405 LED )& F], XFPLL4M LED $ i3 i F 1%
BG4, 1962 4E, ZE£[H General Electric Company f{ Nick Holonyak
Jr. EHTE—NELHKT L (GaAsP, £15%) LED, Nick J i #FRE
“LED Z4A”, 1972 &£, M. George Craford % B T 55 — 8¢ LED, =
fE400% LED 1 10 ff%, 7£ 20 42 70 424X, LED FZN A THRIT . HF
7 B, 20 47 80 £ R, LED HEME RE AR, A
T AlGaAs £15% LED, SERGAHE] 10 Im/W, 55— 53 LED g4, X—
BeARBEA 415 LED 7] LI T Z M5 B K. 20 42 90 4%, £H
Hewlett — Packard (E¥) /AFH C. P. Kuo F1 H 4~ Toshiba ( KZ) 4\ H]
1 H. Sugawara ¢ AR AlGalnP %k B = E 4006 LED, 1989 4, H AR}
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J" & LED 7 ¥ R R #t B K F R

2% H. Amano i3 KEEE B FREGEM T LA ZE B, BUF GaN 2
LED £ KB AR AR R REB, 1992 4, HZA Nichia (HIL) A FIHY
Shuji Nakamura (FFE) KZBAMGRABUEEARIZRAE B, 2HITE
1994 4EF01 1995 4E I HI & — N EREEOLRSOE LED, I HLHRE
WAbA: 7=, BiCA LED F=ik i —A B R, 1996 4F, it XA A
%56 LED &8 A 84 ( Yttrium Aluminum Garnet, YAG) ZZY6HrsEil
F19% LED, 1997 4%, Nichia FFH&HE I Bk 4k £15% LED = 5. M, LED

Fria# A CER BRI, 1 -3 4HT LED RRME L,
#1-3 LED ZEM®

F—HrE B BB FE=ME 5 IR B
20 f42 60| 20 42 80 4E
. . 20 42 90 4E| 20 42 90 4E
it 18] %ﬁi@ 70 4E R E 90 FE R ¥ g, S 2 A
R #
1962 £ —| HE—-RERE 1904 4 H % 1996 4 H A
KEA LM |LED #E 4. W7 Nichia /A 5] 5 &1 Nichia 2 & #F i
PRAHERAE | () CaAsP 4T 4 AlGaAs 41| 00 InéaN i e | R
% LED #f il 5% | 6 LED HR0GAE| HE R LED RENT=H A
I 10 Im/W i Y9 LED
ERT.K _ —a HE. BR
W) i SRR AT
L7 7 B R H BN e A W B . B
. GaAs, GaP, GaAs, GaP,
#EMBL | GaAs, GaP GaAs, GaP ESE, SiC | ESE, Sic, S
# GaAs, GaP AlGaAs AlGalnP AlGalnP, InGaN
;‘f iy GaAsP AlGalnP InGaN AlGaN
7N
* . LPE*, VPE,
SN T % R — MOCVD MOCVD
BHHE (0.1 ~1 Im/W 10 Im/W 10 Im/W 100 Im/W
* 3% : LPE—— 48 4p %€, VPE——S 40405, MOCVD—4 B A AL4 1%
AT

LED S A TICGRIAS I8 R IT B FE B, JEkRY R EIsCE 5



