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2T 11m/W, JfFHBEB RO, BLMEEL.

1.1.2 EEr~HANK

20 t4d 70 AR, BEALE MO, BEfE R IK A%, LED RHXUZ LN
R AR —AN gD feiy R B EE s, W, MRERNEZFH SRR G & H
HOGK LED. REEA WK LED &2, HE 70 KB fe R B ai g 1% .

BfJG, M N HEH T BEHFSCER GaP G5 K LED. BT LED M4 RES
NAwBEPHIRENAE, FIHMEEL T, FAEERNNREIT TSP ERTE X

HAH WA EX LED # AR R RMH TERMTTER, HAARREORERE S H
&=, 8 1993 2 a1, HIEH T 52560 M E4E KOs, MEfbAd
200 {2 H G,

1988 4, H Ak~ %t B AE — 31036 [ 6 % BLIK M2 K2R &R A Ik S 2#



9 e LED JT A&+, AR 5T

SAMEMREE (MOCVD), 1989 4E, XMHABREME T —& MOCVD % &t A& —
WFIT. AR E MR “BUPZ " B4 R KR T I8, A A
MOCVD e FAKH TEMEEME, MEESR FEKEWMEKE. e, TME=
76 1991 R AMRIE A K AR A NEZ M ZE, FLEERRKEMES .

1989 4F, 7RI B ##2 A H 7R B A 2] P BLE AL, AME = H BRI HHGB k58
B P B R AR I HIE o I FE R B B AL 24 5 1R T A B K ) 8 56 5 A U R R R AE 0K
v, MIETFE] T 4 KRB 2 S ARLE A% LED A% O Hip .

1991 4E, H 2w B4 RS [ i 45 GaN R % LED. WE{H 3 K 430 nm, i 5%
55 rim. OGN ThE ok 4 idg b SiC LED 19 10 £, #hETFRELA N 0.18%.

1995 4E, H A &7 X ) InGaN/ATGaN XU it 45 (1) 4 ' 2% 48 1w 75 B W {4 LED.
E20mA [IEF R R, BHIIER 1.5 mW, SNETHER 2.7%, 3K R 58450 4
450 nm F1 70 rim.

1997 %, Schlotter 1 Nakamura %5 A 5% J5 & B T H W5 Y68 0 038 06 9¢ 6 R J5 2% il 9
7% LED IHiK.

EEAE LED 2 J5, Fhe 5k RD S0 RS 7= A m i R 10 28 % 0 i 1 A UK
LED. @ 60 H & A LED D, EXIREESH EH LRk . SRRt
Hr R OoR B R B R TR PR AR O A, R X Bh R 1 3E T AT AT AT L
i .

2001 4F, Kafmann %25 A UV LED ¥ ‘& — 3% (8 5% Y6 ¥y 18 3 (9 ¢ LED.

1.1.3  B&BA N A M

2006 4, CREE A ] EATHEH —3KH & Bt LED— “XP.G”, KICRRFTEHS
B FH IR WS HF A 350 mA B, HGEEIX 139 Im, KN 132 Im/W. E
1624y W He Cree f221) XR.ELED $2 & 37%H1 53%, #FA “N A &= HAA ek
KR LED”,

2007 4, HW/A® &AW T H A LED. 1Z%3C5 R 7= 576 A B A 350 mA (&1 T
Y6l B ATk 145 Im, RIGHELA R 134 Im/W, S/ I mm®, 3% 4988 K (£F
Ir=20 mA fI1EHL T, ROGBETEEIZE 169 Im/W).

2007 =, E[EM CREE A A 7E SiC 41 EAEK IR R4, HIVER 231 FFRER B,
SiC #1 & A A4 Gabl 2 LED )4 J& H A% il 3 5 A Ji i JES 38, H 970 BB 4% 3 i EG BHL 5 el 4t
JERHE BB, ok kBB T 242w T A,

M4, HEAEAA T F A E % E % LED.350 mA HL 7 & A\ NGl & 4 145 Im,
KRICRAFH 134 Im/W, SEILE B LED & B840 1 5 RS20 T B A 0 5 6 LED 285 H 19
T FEA . %W A LED 7F 350 mA Wi 6 ThE K 651 mW, Kk 444 nm, 4p3E
THE K 66.5%, WPE } 60.3%.

[F4E, HEH™ K OEBEIE 150 Im/W [ 1 LED. % LED 2R A0 24 Ik A1)
B K P, R HE U 20 mA {5 A 100 Im/W.

2009 47, CREE EATKHT 161 Im/W 63, il 4 689 K. i% LED Ar#k ik
R RAEERSA, WG A 350 mA [FHEAL T 31T .



% 1% LED B#Aaksin « 3

2009 4K, CREE A H (106 K Z)% LED Y2 2 5B 186 Im/W. CREE Il i 45 5
LW, MM EIELE 4 577 K i, LED 0745 197 Im (OB H . IR E SE AT,
9 F A 350 mA B BRAE IARER B T AT RO

2009 4E4], LA H W0 SE % 545 5, LED & 620 AE 20 mA (550 F 45 E) 249 Im/W.
ARt 2E - LED =3 Fi ) 350 mA SLgEHo0 R, RO6RCR RIS 145 /W, 51Kk 5

2011 4, BKA) W& TALITIMIE 4 WG 5 LED BB XM A RA, EEKRE
W AR [ 16 LED BB 7% "l e AU S R AL 5% . £ TAF A 350 mA
(b A R LED SEALE 5 o] LK) 155 Im, 10 ROLBCR B R A5 136 Im/W. (1%
LED JF AR 2 | mm® 57, B e (i@ 5 000 K, (a5 0.349/0.393
(ex/ey)o

2011 4, CREE 2t al fAi 5 196 LED JA5ERE 231 Im/W. %/ & I T — A B
B, fE A 4 500 K FIARAE IR 3 i B 350 mA R, Wl4F (0% LED Y6304 231 Im/W.

H il LED )2 T b5 7 AW A b, Bt N T AUk K 4 98, X LED 4T Bk 25K
WEH LA RN SRS ANARIRAES B br b, FERA ERERFE N, A
AWK EN) T 5~10 F.

1.2 ¥ES{KBEEBAE )

LED BUA G MR, & AR E R ROG 885 &R A 34008 R 16 b ROk
MR, A5 R bl B TR A T T Y e S R R R A, B
B gk, WL OB EAAGRKt. LED MBI Rt R F M LED 5 % U5 il H ok it i
Uik -2

1.2.1 LED A KZ /A

LED & HII-IVIEAL &), 41 GaAs (b4, GaP (Bf4b4) F1 GaAsP (Bfifki5)
o ARG, XL PAM B ST B E NSRS T4 PN 224, K
WERA M P-NSK N &, BER S8, ULk IEMEGERrE, Wi, £
EFEMNT, BEXRRARNCEE. M ARKNERTFZE RN EFEASRKBERBEEERT
MEAR ST E PRI N 388, Y= XA FHBmM~ERE S, B TFSBE B EER: [
i LAY - A OB 8 B

B ARCRAE P I RAN, BAEANNEFESMETNEEESMAN, BEK
RGP OHREETREERE. BTRXMENRESSN, EEEEFHIEREDL (X
Mo FRaE AR R T #3K, EESENRES. BREBRNEEARAL, &
REER T Wt ROECMEGEMN TERNRE BN KA, LETFHERS. BT

ERALDFH HX A KGR, B GAXAESED PN 45 ¥ um LA P24,

HRASCEIEY], JeMIEERKK 1 5RGKE N SERM AR SE E, A%, B
A=1240/E;, (mm).

A Eg BT 0 B FAREF Ce VDo 25 A/ 42 7T W6 (3K 7F 380 nm %% % ~ 780 nm
a0, FEIEMER E, NAE 3.26~1.63eV. LA NE KKK NI, BED



o4 LED fT Ei%it, ¥ 5% T

Hash, 4. &, GRECRE RS, HPhEL-RENBREMM &R, &7
AN 3

TR PGB (PEgid) m4la P A N 88 1 SRR G281 e B R e .
BT RE A S (R BT B AT R, FEIX S RHE R T S S RME G AN KT, it
KT BA R T, BT DURERIBE AR AN B8 RO o (R 7R SRR IR (R RF 8 MR BE T 2 R0k,
W RAERE R M R A AT R, MRGCHZREAREE . Kot A8 B (A kL &6 2 B B
BRI, X LA e NV DA T WO Bl 4R A 2R I B O RE .

KBV, XAMAE (GaAs) WA RE RRE R A& N . BEEMEFR
WD, SEMBEN AN ZRERS BT HE. BRI LED BH AR AL a) B A% i 8 775 H 3
Erl A LR sRAE, Wk 1-1 fios.

ERZ

] e
oJoJoloHelloHoXoXoXo)
0QQOi0RIOOOL
00000060
DO00IOOOO®

LA

% Shii |
N U

w]

B 1-1 LED KR
1.2.2 LED XE&44F .5

LED St f4s k.

(1) HHk: LED ff K E R, ffdEE 6~24 V, WE~RAR MR, Frile
&M b Al A S R R AR, RFAER T AT

(2) ZRE: WHFEREE B RERM AT k> 80%.

(3) EHM: RN, FAHIC LED /N 4E 3 mm~5 mm [ 1E 5/, BT LLAT LA 4 ik
SRR AN, HFAEE SRR,

(4) FaEME: 10 I/, HIEAVILER 50%.

(5) W R a): 3 RRAT (K e B (8] A == P 2, LED AT f mi 5 Bt () Ok 48 B0 2% .

(6) MHEmg: LHEHEEBK.

(7) Bifh: SORER AT AR, R AR 5 (8 bl i A 2 48 1 7 2 B A R I R
WA AR, SEMMA G B2 AR . /RN AL A% LED b 35 B 7 i3 hn,
Af DMK IR A R e . BB RS (G .

(8) #r#%: LED Mg L& 8t, B2 AT, JLE LED RIS —% [



% 1% LED B Labsmin o5

ST I RS A2, T % A 4115 5 4T 75 B 300~500 32 — A& #4 Ao
1.2.3 LED #94% &
LED M8 s F o

(1) F=iiRE

WL HeVR BLICvs e B0 A B4R, LED HRIKsh, @KIh#E (B 0.03~0.06 W), HOY
Ty L W T 100%, AR [R) B8 B 2808 L A% 4 6 R 15 e 80%LL L.

(2) FHak

LED JtUi A AFRH A “KHFLT 7, BRKAEKELT, H R E AR U E R
BEE A0 . TR BEERIE S, N LRCTe. RUTARFE B R A5 5
M. MR AL S T~10 7 h, AEGEESHEGK 10 50 E.

(3) 24%]

LED YR Al R 4. k. =R, EFENERES N 3 Mo Rf 256
FKFE AR IR AT P24 256%256%256=16 777 216 Fhgith . &RA G H &4
thZ i, LMFEEZEMNELMBRLEFHER.

(4) FIFAR

LED R4 B4, HAEPRERILMAI L. BERAHE, WRAERN. X
e/, 1 BRI AT B, BERETEE (NERITE). BRI, BT mAK
S EN YD/

(5) EHiR

AL G06 U5 R ) R EBCR AL, LED YRR RIEME Frem. ElIhms 78
HLE AR . MEBERAR. EGEAEF RN IR ARE, B 258 FEE B,
ERESACHEBHN “EHR” R, RAELRE. LR LM RIE L2 M .

(6) AN

LED 2 HEEREMEH I — B /DS, EFEDHEFR,

(7)) msEER R E

LED bt HID 8 [ 4R347 5 /b 1) #ka 5t .

1.3 LED #%&#

LED M S h ERKZGEE . A, AOGmE . RO6BE. o,
. BEM. BRANEHRA.

1.3.1 }X#EF (lm)

RGIR BRAR mOGURAE AL I TR) A B A S A RE B P AT PR AR AE B (N BRI B e
) ROGERE, AN Im (D, 1Im & X — E brbr A 6 6 U8 78 507 24458 £
PN BT 3 R 6 R .

FIFE, XARXOCIET SRR CIEEOCE B RN, H5XDIREEN. HER
RO, WA H Kb .



. 6o LED T Ei%it. AR 53T

& MG, W F=4nl, EtRdl, EHXRIFEMR 1A 1ed, WDGEEN 4 1=12.56
Im. 5% AL, SCBREM Y TES, MARGEREAHY T ERM. R OF R
ks, WAANERSCEE, MHEEEN KSR F B, Eh Bt &b mi, X
FEA e 13 250 K B 58 B o

FAEYGE R EANE, M THMAIWATRA . EARTEERNARE, K
Sh X A e SC5E A A AR A N HR X ' ) e S T SR F

R S A R 1K) e BN ], B g TRl R 50T R B R AT
R BZ B UG ) 555 nm B4R, 1 W=683 Im. gl & Ui, 1 W [T 34 30 5k e il ik
K H 555 nm [IELRE, A 683 Im. XEHAKDEHEBME, WEeErE, B AR
555 nm )G HBUR . T HAR B 6, W 650 nm BIZL R, 1 W AT 73 Im, X &N
A NIRIFLAAABREF .. X TFAaX, BEHN, FARZ ARG EHZE A
.

1.32 REBE

SRR R B BE T R A, PR lux (EITET), WIS h Ix. #OGES) RS K
Pk, 16 1Pk EARIROCERS 1 m i, SRR 11X,

1.3.3 &R Ki&AE

KGR BETRI AR “OGam”, [ R AL 2 candela (IRAEHI), iS5 H “cd”. Led 2R GTR
TEFR B 7 M SIS AR A N R HIGCIE & . JCIRES 2R, WG HA I=F/Q, Q A
SAKS, PRALCHERMEE (sr); FoANEE, B2, X T AR I=F/4n.

1.3.4 &bz F

REKFRCEESHIPRZ L, RAET HRER T RER . X2 s CUE MEf
P —ANEEFRIR, A0 /W CRUB/ELD .

1.3.5 & aH

LED KOG58 B2 RALAEIREAJ7 ) LR R O6IRES, T LED 7EA[R] 1 2% 18] # B Ol o
MZERZ, FrLLBE 2 MR FATH T H R AR . XA SHW b SR K, B
Wi LED {75 3¢ B ) e DL SR A BE - WA & 32 18 i LED KBS (8 BoR bf 6 ] LED 545 4%
ATVO AR 2t X 7R BF AL TR A WK B BRI B, FIRE, lbR&
KTt ZRAE B TE BN RE U .

1.3.6 XEE

HsE RN KOG M SRR RE, 8 RO R MITESR %€ 77 18 (0 AOG SR 5 1 H B4R & 7
] (R G TH T AR Z L, B2 cd/m®. X F— M@ HURTH, S %A J7 1 B SR A
WEANE, RS TT 1 KSR A A SR o AL AR 5% ' T sk A A ALK R f) 3 B 1T
FIT LA 35 A7 1) P 8 I A A ] ) 25 B K



% 1% LED B X aisein oo

1.3.7 Ré&H®

KX YRA G HiE2IORERY “ REE”, B EHifaEZfREE. LUEKN S
ot B AR (Ra) REBRWALEN TG IR CORBAYE) B I 26 i O 25,
fiE 550 4 T b S WG R I B g M o B P R B R TR T BB R B A, BRATD T AL B 1 B £
ik Er AR, BEMEEKOLEMNBERMEE, RMNFTABMBEWMEBRE K. B
b FBHZS 14 CIE R KPHI B EIEEGE R 100, &AOLEN BEIEHEAME, W&k
AT B R E Ra=23; R ITE B AIEE Ra=60~90.

BTSRRI I T

(1) 85 55 (g5 B R I A< Sk 368 75 48 F S (e 48 250w i e U, SEEE 23 100,
ETASR S 3 5o

(2) BREE. B iRRs e @R, RN EE AT LR ik sk hn s B @
MR

1.3.8 &=

il LA i BE K R, B — bR BB AR N B — 2 75 B I BUER 0T 4R R4 —~ i
AR~ —~WEH A, FOCURS R AR B A R IR 28 A =2 I F) 26 00 i B AR O 1%
YR “ 7

DR AH 5% it = S b DA PR AR S 453 D6 D 0 I XHZOG IO R BL VRN B, JFAF
— AR BT L, SR AT AR R AR A B ST REE R AN B R E R
SR T T LIRS MR B RE Sy, BRAEZOGCIR T AR B (1 P BL A T .

AFEDCIRA BT A R B R 1-1 P

F1-1 FRXBRHREMEXEIR

b, b/ e i b b/ fa i
A6 77 g = 8000~8 500K e R AT 3450~3750K
A K 6500~7500K % (.58 Y AT 2500~3 000K
HHIEADE 5500K B AT 3000K
&I e AT 4000~4600K e T 2700K
TN 4000K & EAT 1950~2250K
B BT 4000~5000K U5 4 2000K

HEEEAR, St FE. AEE 3300K LUF, KEaMmas IEmE KL, f

R B 1K) S il I 1 R

ARG 58P JZ I R I SCRT 3RS B 2 0K
KA BRI A, fE

SRS 25 AATT—FP R X
FEId o o N — i o) P Unt
FE [7) — 2% [A] 4 FH P R Ol €8 Z2 AR K ROG IR, JEx Eofs & B RORCR o bt b K,

s W EAE 3 000~6 000 K 2555, ATESL I T ER W]

RO AR . R FARE A, B PR

D B, 28 N AT 7 ) SR
i TGS R, e

a6 000 K, Yuta

s IREECIRIEN T, 5

4t B HE . SR P RSB IR IR, 3 IR (0 R ATV U



