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Fidn MSHEEXSRESLAES 100A U TEEMNEAY S EHRK
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MBI ESEARNE 2 EREBERTE,
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AU R ETEMSE

AEBRFERPIFATIO8FE 1 H 8 BIRAH. BHIFESH “98803128.0” Y.
BRHRZMA “BUPEIETHLE" HRHESRBENSRHE.

BARGR
A RBYEMMAEBALDY-FE (InsALGa, N, 0KX, 0Y, X+YS1HIT

B, ZEAYLEEHAT LED(RAETHRE), LDEX-HRE)SBERLE-H
FGLD)HER X THEM, KMHEEEMm. pERBEZTHTRE, RERUEE.
DETBHEETLEMS.

BERER

B LS HEIREEF G LED, 4iE LED M# 6, BiE 4 &£ #H A LED
B XEFSETELAL. BTRR40LED RAARREH, XPRHE
InGaN FTARH BRI B —B FH 4% (SQW: Single-Quantum-Well)E L EETF
FH45H (MQW: Mulu-Quantum-well) MiEHERE n BEAUY LS HE S p R
WYL GrBEzRE. H6. KEFHEKHABR InGaN FEM In AMHRRE.

AHFFAERAERALSHR KRB ZMEERSBRTK. ZETH 4100m
Wt (B, Jon.J. Appl. phys. 35(1996)L74. Jpn. J. Appl. Phys.
35(1996)L217 %) . WHMBETRGRANARREH, KRS EETHEW
MVEME R LA InGaN FTAMMHFHZ, BREKE 2us. Bk A 2ms K4 T,
EBEBEMAD 610mA, BEHEREEH 8. Tk\/en’. 410nm HIRFH. EEBHE
it SR WO TR R KT Avpl. phys. Let+. (4B %HH)69(1996) 1177, Z#
ATBGREERLFTHEp HBAMERZAR—BNNEHL. FEXHRNIE
B lus. BkvPEEA Ims. 525 % 0. j'o., B{E YR 18TmA. BB BRI EE SkA. on'.
410nm BIRE . BVIREZR T EEEF X #FHEEEXE WHwHLRBF
1996 £ 12 B 2 HEHARWRIMR. 4ppl. phys. Lot 1, 69(1996) 3034.. Appl. phrs.
Lett. 690199614056 %), IHBATLHELE 20°CT. ERMERATE
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3.6kA/cm’, MI{HERE 5.5V, 1.5mWa e, LR 27 P,

B BRBT AR R E S . 46 LED A1 M 8y (If) 4 20mA, E[HHH
E(VE) A 3.4VE S 6V, BT L GaAlAs BR¥SEFTARMLE LED HEE A H
oV Lk, FrUABFM{E Vi, B LD WRMEmRAE, BENRRE, HTEZRT
KM AERRS, ALESREXABRESRT. REREERRENTREE.

E BRI T RHNRERE, —B kSR ARERT LED 54, LED 4
() VE RBEETHR. Hit, 28 W ENTEETFEBTBRERELD AR
LD LR MR BT, BE, THKMRRMELERY.

Wohh, ABBBRHTE B InGanN. AlLGa N ERAMRREAMN LS
HREHARR, DERARANEAMUR—HARR%ER, KBETHXHE. YE
FIRRIEAR .

%
ARBHE—BADESETRERAT —ERZBULEMY LS4
BFARN p SR SHRE, URSK p SRMN LS AR AEARET
RTREHEG BT L SEFARMBFEE, Lk PSRN LS EX LN
EO—ERAMLRHERSHEEAYE SEFARLARERNE 1 BS

%2 EFRBETANERTE.

XH, BEEAEN LRERTFENRLDLSHBENS R, BZELY
LRHRORERENTRERE. §TFEETELR p 3 A% SHRENS
WL, B ATHRE LR B R BT BN R,

Bkb p M BHK R RHEM RS E R (0 ) A—ERE LR
MESHEFARNE R, n FHRMEFHRANEREFLEN p FEMS
HEMH—ER=EU LELY* SERFAROKE, o SHMEShEE
M35 38 (E T HE R 0 p 5 R O 40— B = B LA R SR M B AL
B B R R

ARBE-EMEFBRBHR BB LEAY LS AFAR S
BESUEHEE—BEHBU LAKDESFEARN p BEMEFHRERL
MASRNYLEBEHRARNEEROELY LS ATEME, bk p SHME
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SHRBR LA SEMELSRARRNES—EEAUY L SHREESHIR S
EAMESRFTARBARERNE | E5% 2 EFRETMANESETE.

XM R T ERERTENS R R L SRR B
EFESIRIE, BH7ELR p SHRME AR ik n SalESARBRNSE
PR3N, BT R LR B B A TR B,

EARPE-NE -AULSARTRET, HTH—SHE LRBETE
Mg &, LREEFEBTHAS 100A U TEENELY L SEFARS 1
B, RERLSIE 1 RERFAR 100A LT B EHE LY LS KT E R
2 RRETR.

Mo, EERPE-RE-BUWELESETEMP, A THERATFHAT
EUET, LRE IBRE2EFTES—EHERGEEBRAKAZOEHFALMN
BUYL Ak, B#H— P BIFL ALGa NO<Y<1) AHK.

EERPE—RE-RUYLSATRED, BIFE 1 EH InGaNOSX
SDAR, %2 B2l ALGa NOSY<I, X=Y#0)ARk. X, HTFE4YELE
ABAR G REALINE, FUTRELEAYESETRENHN RER
WHE). Fh, 7ERTHGN LD TRAER LD TRM4RET, TREERRE
(LT 8B VE) ., MERR. BEE,
 ATH-SARSESREINE, ARBE-RESRLYEIHTRE,
% ERBET RS, BIFE—5 LRE 1 2L InCa.NOSX<D) RTFRFMN
AP LBAER, B RS ZRHLl ALGa NO<Y<1)REMHELDLEH
4 .

EXRPE—RE-BMYESBITBMHT. LRE 1 ERE2ENRE
BIFET0AUT, BEZERELEVAUT. ALRE 1 ERE 2 ENBEERT
ESALL L, BEEE 10AlL, EHTFREELEE, TERERTHBA
MLVEKE ALGa - NO<YSDERUY X FHERLE R,

HRREN p BREEREZ AN BLEMESARBNENYLEHE
WEL—BR/Hn BRABMERENEN n MBEMESERERLN n BE
YEAREHANY LB EENEL - BABRTEREET, SURLERT
ENE1ERE2ERER LRBENRRTE L.
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EARAE-HNE _RILPLSATEEY, BEELRp BB} H4
%R B EH R p BARF p MEME, ARELI—ELYLSEE, Hikpm
AR MO B E 500A LR . IXRE, BT R p MERE, TR
(e p MM E B H MMM, Bk, AEHBEE—5E p NEMEY
BE R 300A LT . Hik p S AE M BE T RBIFREE 10A BLE, &
P HEMETENESHEREE.

ARBE - BAYE SATRME, A p SRMNLSERKEAELY
LBHEREDTR p BN p MEBEEL T, LRBHRTFERFARE
EREMES LR p MEMEZ.

AEPE _BUNESUTRERTE—SEE2HE 1 ENEHAR TR
3B 0. lum UL B % SARARNE 2 BB, URILE 2 B
B EFE R i n B2 R 5 200 BAL Y 5 4 7 4 LI R R AR S S ALk
SHENn MEME, FEn AREATE MEME L.
 ATH—SRAL R RITN RS 2 BHE, LAS 2 G EHRER
RS ik n MEMERLBITNIEKRE. B ERELYLESATEGES, Lid
% 1BWEE LAY 2 B PEO K —BIFHARHERE 100A U TAERE
ROEADLEAERETRNEHRTRFAR. Dkl EsE Ena
REILY % B RN S R

AR U B B TR L3R 0 S RME B AR KA R &
B 0 WERMEF UK AR LEEEERT, LABRTRERIAREL
REHES i n MEMEYE, |

FRERES ER p MEMEZ MR EREEES ER 0 MEMEZ 5
ARNEFIMA LD TBETERARENRATHAR. LEENRME,
LXEEANERTE, UTEERERERR. BE.

BREIR, MENEL Lk NEREENE—FITRE. STl p R
HENBRTE, BERESRR. BEORERK.

EEEPEEAMLSHILRET, BEELRE 1 ERE2EFED
H—dhBARESHNNAR HEMKTES, BEES 1 E58 2808
REERA. RESBMOARRIEBRTRAM LA LERAERE 4%,
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$4BHE. HoAlk. BEBKA n AIRR, URET 1A, IBIR. 2AKk. 2BI&
P AR, ARBBFRREEEN 0 BAR. p BERA. ).

EARPE ZBNYESHABMET, LRBRTETAREM n aRE
fn MEME, hT Rk MEMENEE, 57U — PR mEK
SERAEERE. HE R

CELRE-RECANMESHTRGRE D FRMESERLALER
FEMAES TREER T, BREARE KEHT RS ERS —BELAHM
ERIEHIH . .

FRBE WA —RER—HESE o WBBEN n SEWLEBURES
AH p MBKEN p SRMESARRZ MALEERE, HELFEEFR
H ALY DTRG0 WRBERAF 100A UTEEMEAY LS4
ARNE 1 RESERERTHE | EAAHE 100A UTHENEADE KA
BRNE 2 EREMRNERTE, BLR o MABERAE 100A UTHE
MEAY RS EFARNE 3 ESAR LSS 3 ERRAEH 100A LIFHRE
MELY LS AFARNE 4 RETRNBETE. |

L, BRI B 4T 84 AE IR AR B0 35 9% B g W) 0 L. 5 180 v
.

ELRp MBMESREABEL—ELAREKEF NS KRS A&
HAETERENEHN A, |

ERREZRAUDLBHTBGRE-BERZBULNELY XS EE
FrERE n SM (F#n ) XS 4E5h—ER R ERAYE S HARKN
p SEF (FHp M) MESEE. BFBELYESEARNERE, Lk
BHAEBARBNES— AN LSHERFRERS n BAFREE K
B 5EEAYESHENBETRY 0 NBHRTE.

Bk, AR EBK TR REAY S SRR, FUBA o Ba
B HR BB ET ),

EEPENANN LS BABGRE - BHBULNBAY L RER
FIafn BRMESEEMESFRES - ZRBY. ENELY LR ERH
ARM p SRMESUREZ AAFRND LS BARMERE. Lidp 38

10
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M FHR BN B> BAY LS ABRHOSREER o ARKELRNE
ZRENALY LB RERET K.

hlt, AEEETEAERNELYESEROAEED, FLlp SaM
* B KB BB

LRTAEE—AUYESEESE AU LS AENRERE, LR
BEAAYESRESENEANE S REOTR K.

ARPEREMY LS ABURE—BER B LR LB AR
B n SRAENESERRE B R B LS AR AR p FHMESE
XS REE RO EADESHTRE, Fiidn SRMMEBERENED
—BERUME R ERSRERER A n W ARKERANSE— 58 -84y
LEGEREMRN n WEHRRE, idp SHNLSARRNED B4
ASGERSRERA p NARKERAANSSRENALY L BAERET
B o WBHTE. |
B, TEENERTRENEAYLSEEOEEED, FUn SEMNE
p B B AR R RT3 ). |

ARPB=RBREND LS AT BENE BB TEAMBRATE
B, BRTBESRETHRTEE, VARESTERTARNBHE. BR
n BARE 0 MEME. AR ARATH n URKERMEEENRALRTS
B n M SEFNES—FHE. BUNS LRAYESHTEMEMN p MK
FRARN p BARARN p WEME. HARATH o BRERMEHENR
RBATSHEN p WABEFNED—HE,

ERRBSRE RN LS ETBME, %0 NEBTED, SHERX
ME—ELPLBAENRTIRESHRER IS - BLYELSEE R
RRAE LB, TR A, AT L. |

EERE BN E T HENRRRE LS B S H RO R RR
EAMEET, BFTHERATURESEREANE - BUPLEHE. 34
ENEIHRER O NEEUMEBHR. EEAWRRTRRREE S,
ERHERNEBAYESEEBI, FUTE o WEHETRHREE .

ELRE—EAYELS RN R RRE LE - B : B HENRRR

11



200610004485. 7 o P E7/68mW

BEAIWET, S—EAYESATE4BREESRTRENS—ELNEE S
Bh, EES T EE S R (PG MG 0 n B p B ARk
TRt 012 ARSI LT 2
ok, BHTEORRE SRR R R T REHE LRIT AR R
B, BIEME, HUE-SRESCANYLIEREOBHE, H— P RES
% FRR .

Bk, £H=. BEEAAYEIETRET, EBRES n URRAT
HREBANE ALY ELSHABRRNERT. BFRENE—AUYLEA
0 BZRRE 1X10"/ e ~1X 10°/cn’ RN, B EAWESHER n B
RFRERE B LSHED, BE IX10"cn’ UTF. HREBENIE
B LBEE n BARREEE 1X10%cn' LT, BBIFE 1X10"/cn’ AT .
BRENR HE-EUYLSABRNBHEERNMAER BS-AALYELS
HEN 0 HARRENEMIEY, AFE AL SRR N EBRE,
BIABRANFORENBE.

Fo bk 35— BAGH 3 B AR 0 TRV BE L 3B = AL B R 2R K
EOBRRT, LRS- RAYE AT, RIFEELRE—RUYLEKE
WA n WIS T E LA — A% SRR B

H—HELRE RN SRR R W S R R RN
RAEENERT, B LAE— B L SHERN 0 BREFIRELE 1X
10°/cn’ LVF, LRS- EMYESHER 0 MAFIRELE 1X107/en’~1X
10%/cm’ VE B P9

ER®E— ﬁ%%#%%EﬂZ—E 1X10%/cm’ BLF ﬁfi%"‘ﬁ? 1X10'"/cm’ LA
T ﬁﬁyﬂfﬂiﬁ%’%(undope wEl, BIFASRBRERORES.

ATHERERMEEN n WERTE, BZREEANNESHTEH.
BIFLL ALGa NOYKD) EH R, HaEERE LRE-RAD 3T HEEHE L HFREE
BRKBERMREFNE. BBIFY Inte NOSK) AR, HEARS LEE
SEAYESHEASRERR D AR ERENE.

E-REEMALYESHTRERTE—SEBRTEF, LEE-R
WYL BEES CaNE M. BETERAFRTEREK BRE—AUNES

12
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2 (ALGa,WN) 5 ERE B WYL B4R (CaN), WERETEARMNE LR
hEF.

ESREABRLDLSTBERERETET, L ALCaNO<X<1)
A EARE—BAEREE, B ALGa NO<Y<1, X>Y) AR EBE R
YEBEE. |

WA, H—SRFFE LBRE—RUYESER LRS- AU LB EE
EiB%n MR,

RARBENREERAMY LS ERTRETS, o WBRTEF, ¥R
ERNE SR SRR A RRE S % R RSN RLE 25
B RERML, THRA, WA,

7 FAE = B S 4 R B0 7 RUR B L2 DU EAL 8 S B B 2R R
BAMEET, BTESREEANESANDLEBEFERRTHTHER
EAERGERMIENEADESEE, TEEANRRFRRREZPNIE
BHERNEN AT L SEEBS, FUEE TR RETEAD.

REARSARUDELSHTRUTE, £LRE _RAAYEFAENR
RRELENEAD LS AEORRREXNERT, £ UBRTET, B
ST B TR L S KR B B (FRIEEEE) M p BARRE S THE N
FAY LS ARG LS. B, BT B IR S E R R
FRRE LR EEMANRRE, FHEME, FRRRBENALYLBRENDB
B, MIRERTRIEE.

EEN, BERADLBGRBED, ELAE=AMYLBERNRR
RELSNEAYESAEORTREANER T, BRFREY, HREEX
MEZEAWESEEN p BAFIRELE 1 X107/ en’~1X10"/cn’ BEK, 5
MEAYEEEEN p RARRERES ALY LEBRBORFREDEE 1
X10%/cn' L. SRER MU ENELY LS HRREE 110/’ T, &
BEE 1X10"on' U F. tstRH. mBNEAESRENBEERNN
EER, MBENEAMESERNp MAFKRE D WBFNEELEE,
HBRFEENEAAMLSEERAIEBRE. WARBEERIRE HE.

EBNREERNDESHTRYT. & LREZ UYL RERIRR
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WAL H B OB B R AR DO, T LA B AR RS ik
B, BEEELEESANDETHRENRBEN o HARAE SEE LS
SRS HBENBOARLE .

EENRERRUDEBATRES, £ LRE= AN LSHENER
KELENEAYLSERNARKREMERT, BF LRESANMES
BB p B RREZE 1X10%cn’ LT, BB SHEN p BHRETKE
Z 1X10"%/cm’~1X 10° “Jem' Y .

tzﬁfﬁ_ﬁ%%#%ﬁi};aﬁ 1X10"/cm’ AT, BEEHFE 1X10%/cm’ BA
¥, BIFARB (undope), BIRBRZRMRANLE.

HTERERERFNERTE, EBNREERMNLSHTBHES,
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BIFAEN lun Lk, 20am BT, 2802 11276 0.1 pum AT HE, WE
HRMRE 0 MEME 12 04 &, KT 20An 935, WHE 2 B 112 5
BAGHMEGBRENERTZEEHENIG. B8 2 ZFEERNET 20um
CEAEKREEELT, ENAETUREBNME. EHARNERETENF
WiZE, B28nE IR2ESTRAT KT TREBETHEMENFAa. BOLNERE
MAEEE2EHE 12 AT EMNE THRBREMARNL. HFEE2ENE
112 AT ZEEH GaN. SiC. Zn0 X S HMEERNHET FTLAE.
(n MR 12)
n MR 12 FARENAR A BERNERE, Flmd Si B GaN FTh
B, BIFAER 0. 2um LA L, 4um UITHERE. T 0. 2un HI15, st fE A
AR S AR, ﬁ%ﬁiﬂﬁiﬂ‘]’tﬂﬂ$ﬁ¢t)§§ﬂj H—HT, 2 4un B EHIE,
BSEXNFEEMTERSERESL. &nMERE 2 HEAYETELERS
%% n BARMWBEE 1X10"/cn' E 1X10"/cn’ fEH, BIFHER 1X 10"’
1X10%/cen’s HRADAT 1X10"/en’ # n B E, BTFRURSRERME, B
PABGOE TR R MR . BE, FKRTF 10%/cn’, WXHBHFEZHE
REl4ME, BERTEREESL. RotEaBaedsEm. BE o MERE
129, HTHDEn R, 23 BEEMAOMEMN. FAHTEREM  MEMRE 12
MERTFRE BFARRREL 0 RBUE 11K Ao MEME 12 24 GaN,
SiC. Zn0 SR HENBERFAEERNMBEE 7 ARBELT . FRARENEWE,
M & i SRAF AR 2 - |
dosh, BEERB2RME I 5o ERE IZRHED — B3R A{E A F
B. FsR{ENERETRMIE, LENS R EFMEHTREBERR.
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BEURE2EFE L MREEHEN n MIEME 12 08B TE. ELn
WMEnNASREBEIRNE | BE5E 2 RFENETROEH FEHMMER T,
BESRERE - BEEHTTAR n 84, HHATEBES n 8% 23 #H
PSR REGME. ELon AR BT E . WIRBRERRL n BlH
£1% Al. Ti. W. Si. Zn. Sn. InZ4&BHEE.

BT U n HEME n B FRERAMNBE TR, WTELTFEHES
1 R AT BA A HEMT IR, BRRAE R eRfE, FFTIRMK LD R4 MBERE.
i3 . |

(&8B51EE 13)

BULREH 12 13 B 524 5 X 10" /cn’Si 9 Ino. Gao. 2 B, ELFI 0B A 500A
B, BAHIEE 134047 Inf9n REWYELSE, BIFEKRA InGaN
KA, HHEMAHLEEL EHREHE A HELYESERPREDE. %
BYLERT 1 13 BT K 100A LI L, 0.5um LU FRMBE. AT 1004 (iE, AP
T Ll R ARG LR, KT 0.5um (0iF, SRASDEERMEA.
EUETHES @ MNEMENERFERT, REEUSEEKY IR
ME 4 AEBTFREET, ZN4E0ILE 13 4K

(B TR n MR 14)

n MR ERMIMBEL 5X10%/cn’ Si B9 n & A10.,Gan NA, HEAF
20A BEERE 1 BAEBZ CaN AR, BAH 20A BENS 2 EXEREN
B TREFAR, BEGIMEAT 0. 5un BE., %o WRKE 14 KRR TH
MERKBBRER, EENEETERAT, BEEXF—BEKH ALY
B LSk, BIFEK AlGaN, B TR EEE 100A UL, 2um LT, B4
ZHEGS0A L, lun ITFAK, ARBFNERTFHAE. Zn HERHE 14
TURE—BUYLBHEE, CTAREVERTFEMERGHERHERET
iE i = |

(n PSR 15) |
nMRBER IS5 HMBBL 510" /cn' ST B n B GaN B/, EF 01unm
IR . o MK EE 15 FSRENENE X SE. BIFEK GaN. InaN K4
. BEEK10A-5um BIF#E—S4K 200A-lunBEE. BEXEE 15
BAELBETR. & WABEFNERTEERT. HMREKTENEL
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FoRMBEL-BEUBARF, WARSR. AHABE 15 WLl hAMIES
BB EFERAEBRBUNE S UFRET RN BETE.

GEHEE 16)

EHE 16 B— BB A 8X10"/cn'S1 #] InGae N FTHRTTRE 25A B
BRHE, LUEBZ8X10"/cm'Si B InnuGassN FTAMTER 50A R
BEEXHREMUMAEMEEENZER T LK MW . EFEHERE 165,
HESHBEE - #WiBRARINE—FBi. BB&n BRARNE, BE
BIE MR . ERETRUEER 16 EVSERTHEMMERT, &
Rity, BTRESMERB IMNAEEFREERFIEIIBER, FLUBEKT
BEHRXH. HEMOBEEEE 100A UF, BESE 0A LT, BEZE50A
L. BEBEREREEE 150A LT, BiEH7E 100A U, BIFE 0ALUT.

XTRTHEMWIEEE, XHEANT AT R B A% T 9-148678
SAM(REER RIFRS 08/743, 729, RIRHE H AT FHEFF 9-148678 548
i) BFRAT, ARVUTERZIARFARNELER. 2 —BFHEHN
EHEREMEHE.

(o MEBRER 17)

p MEIBEE 17 MR RBEHE 16 K, FlBBZ 1 X10°/cn’ 8/ p
B A10.56a0 N AR, - LFIINE 200A BE. RALHES 2TE, BRBTE
FRRE 17, BEFZAREHBOEEAR, xR PHTSn Wi RK
TIE D AMERA T 1 B p WEBRR 17 BB AR 0. 1um LT, B4
7E 500A LAF, BAEE 300A LT £KAT 0. lum BEME, NpmEE
B1THRTFEERG MAEUEKERERIFNEAAMDESEE. 8, pM -
EBRE 17 R 0. lum WL L%, NIRRT B8 MM T kB # s et
B p MIERE 17, ZRIZRERN FTRATFOELIER, Wik BFR
SE1E 500A UL T, Fik— R EAE 300A LT,

BT p MIERRE 17 £ 5T LD T 4R, %u%ﬁﬁ%AHMMh
KH) ALGaN. it AlGaN iy, LED TRMEEHRS. A, YEH 0.2 LI L
AlLGaN KIiE. BRIFEEE N 5004 LR, pMEIBRE 17 (9B E T /B R T45I B
%, {BEIFAA 10A L L BOmE
 (pMRABE 18)

pMHAEE IBRHFHERR p MERE 174, HIMHRBE 1X10°/cn’ £
mpﬂ&ﬂﬁ&,EﬁOJum%Eaﬁp%%%&ﬂ8ﬁﬂﬁﬁéﬁElﬂm
HSE, SofxSR 154, ALK CaN. InCaNRAM. BIME BTN
R p WBRBE 19EKNNEFE, HEK 100A-5um, BIF 200A-1um K
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B, HEAREANBEALSE. Lo MASEEEBRES p HAFRR N p B
SR, BETENRBLARE. HETEXp WASRRABETE. #IE
HERTENERT, B1EREL2ENED-AABH p MERETUTE

(p EHE 19=HKTFE)

p BB E 19 R—FHI MBI 1 X10°/ e’ 10 p B A10.,6a, N BT BRI 4 tn
AH 20A RS 1B, URBIIMBZ 1X10"/cn’ B0 p & GaN FTARK A
H20ABENE 2 ETEREMRNBEERTFE. Zp MRHES n WEHE 14
HE, SAREARKTHAR, SUEAREIREp RERBERNE. X
pMBRKE 19BERTSHRE, BHRFABN 1004 U E, 2un BT, i,
BT AR A 500A AL, Ium BATF.

(p ML E 20)

p MEEALE 20 £HIM B2 2X10°/cn’ B9 p & GaN HRLTE p MRBE 19
EHFImAEHE 150A BE. % p MR 20 AT p & InAlGaN(O<X, 0<Y,
x+YS1) KM, BIFW EFTRRBREN CaN, XREHTHBL p itk 21 &
Ak By B £ e BEL B ik p 0004 2 10 FB B YR BE 7E 500A LR, B4 % 7E 300A MUF,
BIFFE 200A LT, HKRRET, EBTWERRHBRERERQ - cn Bl LA
p HIEMWYE S A EE EHB 500A LR, Wt—HRR B, WThRESE
EHf. BE. AFENMAp REZRNEE, #—PB{KHREE.

AREN p MEME 20 LT ARENBRTRE. EEIBRTEERT,
HHINRFEHRERARANE 1 BES58 28, U 1+E2+8 1+8 25
ARE, BENAHRER N —EBHTIRBS p @ik 21 RENKEEM.
p Bk 21 M B aTH a0 Ni. pd. Ni/Au &,

ALHHAS 2 0B 2 B, 75 p Bk 21 5 n 4k 23 M EH MLy L
SBERE LA Si0. FTA R4 %IE 25, 2 iR %&E 25 LA BB OE,
RS p Bk 2] BEEHFSIER/ENR 22 0 n B24% 23 EEH n B/ EE 24,
ZpBEBHK 2T Kp R 2 MLHRREF, IHEp BRMEE. 1. U
BiE n B EHE 24 5 n SR 23 B,

RIS LNBEUY A SEXTBRERAFE 1 B55E 2 ERBEERAA
BLULTHEET UREmERTE MAFEREREHN p BRBZ 19. &1 T
RUALHES 2 NEANESE RGN LT RETBR FEHN o MREE
PEAR 1 Ar 8 LA B/ p MR B 19 pUePAE. AU RBEERE. Bf.

REALEES 2NENYF SR aBUENE, EEETH p 2 AL NI p
MREE 19 T LFRER DR L S AREN p MEME 20, HEBHTF4A
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R EZE 500A LUTF OB, ff o Ml 2 20 MBI TIRESCR LM, T3k
B p BRERMABERE, NTTRETRENEMESRR. BE. FEEE
Ko MEMEZH, BFRATSEENE 12, FUTHEE MR 12
FAEKNRADESENERYE, EKABRGNER. BFUSTEME 112
ERAEKE 0 MERMEHER TR, XHEREERRAETREEESRE.
10 4L F 7 BB 0 T 88 44

AEMEAS 2K LD cBGREFAEFENERE 16 DA InGaN BEWELR T
MO EAY LA T, U InGarN 5 AlLGe N XERRBENER FEE
HRBEREOE 0 WRBE 14 K o WREE 19). AR AERE 165
ZEBRTENTRERS. HHEE, FUEZEETEIROLT R4,
T RIRAE MR B YR RUE T UESD. 3 H BT InGaN ZEL SR LB HME
A ALGaN B AL BB SRR, FTLLLL InCaN HIEHEIE, WHREM
BHERAMESARRGNAE S E NS, AUINTEK LD BRAENES.

ERLHHA 2 ARELEENR 16 KIXUR R % B4 75 84T i
EHE ICAARTHEWNERT, EETHELEE 16 TREAREREE
P2 16 K ELBEZ 0. 1um UF MBS LS AFARD p MERE 17, BiF
REAE AL R LB EFTARE p MIARE, EREp MWEKE 17 EX
BERENAE L E NGRS p MASE 18 KNEAY LS &, FREA
AEEKTENN p WRKE 19, MLEKTEHTETRIFEE AL HELY
LBk, BRTH p MERE 17 OHBREEHKIE n BEANBTLHE
IEHATHARE, BTRFAETHHEELR, FUTREORRRD.
MRS 2 AN L ST R G BAR — R A RE DO TR
B, BARE N HERTFETEEEE 16 THE 0 S8l ¥R
229 ELHE—E, BF, p NERTFEELEEHEE 16 L p RBMERE
Kig 252 P ELH 2, ELBEEH EHTSNBARN. BREFELEE
BT BARAE p SHMELSHRE 252 FHB T, AREMREARITH A
E#p MBKEL, AARE» BRMELS & 202 HHET, AARENSE
n BEERNEREARN  EMERAERHARATH 0 REE 14, URE
FLERMEE VE M. BSEMEE 2 MAMNAGAR B ER T LED a4 (3
i, LED TRHEHAFTEFTH) .

tEREHMERTE 2 ALY SHTRGEEEARE. BETRE
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HES4E, FImESs,. 7 400CL £, FlntE 700 CHATB X, HaEp R
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REBHS 2 NEUDESETRETS, pMEME 2RELEN 5
Au BrARKI AR p 4R 21 ARHIR, 48 n W BE M TiZ% p BIREAXNK
B, BodR22REZ . MBMEXREHARENFE L. X, EEA
GRS T, HXZE p B 21 FMAANHTTREMN n Bl 23 MEH
BRI H A AT R s E R E.

AELHBA 2 EEE T GERBE) 077 [T T R8I GERE) L
SRR S0, 5 Tio, ARME N RS BH.

KR, EARYWD, HTEBTFREARENRRFEEEN 0 BRER p &
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HARBERENR, BT BT A E R AR TR L BN TR
REBREHEEK.

SEHER A 3

B 3 RBTARFLHES 3 NELY LS ATRENEHIERN
B, MLEMEE 3 MBS ATR MR LIS RRE AR RE N R RF
BAE-RE. B3RTLEETERERETANFTAFBRNEHE. LT3R
B3 HBERPNLHRE 3.

Bk, EEIED, HSHSRFUTEM.

100 RIBARFELD LS EROMBFARN RN R RER, BREFANE
HA. HBA. SiC. Si. GaAs. Zn LM R FAMRMRER LF & KA MEE
10pm Bl BB GaNZIR. Hins 3 EAR, WRAERAE GaN ZR 100 4 AL
B, HTWERERIARE (B 8).

11 RBESiMn B GaN FTARNEFE, ALHEAIHKAEE n BEHE
(I Th B8 .

14 RIS FEHM 0 WRBE, ThmEE 1048 Si B H
Alo:Gaos (B— B L SER) S5HE 408 113635 7 (updope) GaN B (B A4
VMEBEBRITHRER 100 ETR. MH., ZEZSSHS 3 1 n MBRBE
14 BRTFEEEEENLE L.

15 RISUEn MBRBE 4 5EHE 1628, BERnUBRHE 148
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EFUEn WERE 1L nMRME 14 B MAEE 5 MK SEMYE
B4 X 5 203,

16 R4EBLE 30A 9 Tn, .Cao N FTA AR 3 B 54 BAL BB B K HM
B 30A B InowGan ol BT RKIEEE 2 BT ERER I 5 BRARLERT
HERMELE. |

17 RISHIRALREIE IS 16 (3B A p MK BB 18 K MbI 0 B85
2% p B AlosGan N BT AL p MIAIEE. B p MBI 17 M3 A BB IFRB
FHEHN p WAKE 19 PHBEE MO — T HELDLSH (BSUELYES
HE)K.

IS RIENEpMAKME 195FHE 16 28, BEHRp MRBE 191
Alo.Gao N /NEIEBRAER, BIANIEB I GaN FTARK p WA FE.

19 RIBH FREFEZMLE, B0 404 835 2% p & AL, GaoN 5B E 40A
34 %% (updope) GaN R H F 54K 100 57 B2 0 BAB M T 4540 80 p W%
.

20 B A B p MIRBR 19 69 Al Gao N N HIH PR E, BI04 7 GaN
FPAR D MEME. EFL L p WEHRE 17, p MASE 18, p WRKE 19
Rp MEME 20 R SRNESERE.

Bk, ALHHAE 3 WO TRMEZE GaN 4R 100 L AH LAE EAY %
BRI, 14 % 20 FIRBETRNEH, 7 p MRHEE 19 L EHELYES
FRPEARAREE, p Bk 2 ARTHHEERE L p WEME 20 K

BAREL. B—5E, EEHMH MENE 11 RE (EE LAKn B 23,
MALHEE SIS, n B2 BRERE n MEWE 11 HRE L, BRT
FA GaN Z:4R 100 RAENEMR . FTULATELH EiR AL, MZIA R N B R85
% GaN 24K 100 % 1E T 45 CaN ZA% 100 HEE i, 7165 th 69 Cal E4% 100 %
AR Bk, HER—GLRHE phitSn bk, B¥nmE3 5o ®
B2 MLEHKRE, EEHNELYELS hRE. ARG Si0. 574 BB
WiigE 25, Shn BAR 235 p k2] FERBEE 25 FOESNEE
ik 21 5 n @ik 23, LUbR, RERER p BEHE 22 5 0 SRR 24,
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mEFE, EHES o EREBEAYLBEEERAKRNKE, BHA p AW

EEBARBEFERRURZLEFERBNTEEAMYESEERA v A S HE
M. F#H, FHEE GaN ER 100 2 AMELYESEERERNKE, &
A n WS REE SR BEFERIEHNRLR RN E R YL hELS
p B FEE.

BARBLHHA 3 MBLTRETE, £/ 3 FIRNIEEE 16 THM n
BN L SERES, EEEFER 16 LT, BHRRIKEERNHME
BANE— AUV ESHESHHREERE - AAWELB AR NS B L
Y SEERETROER TSN n MR 14, MREETFEHSE —24k
LEAR S RMUYESHENBREEIAEY 70A LT, BEE X 10 E 404
MEE. KT 100AMiE, B—EUDESUERE-ANYLTHEINER
WM LM, BrhAHR AN RS ST R AL RGN
M. AREE—BAPESEE. ESRUDESEEORE T RFERIE
®, FUTE—BRFEU L, EREW EFARZE 10A L. TE, S—E4Y
LBAERFEKEDOSH Al HELYETH, BIFEK ALGa-NO0<XSI),
A—HH, BLEUYESURBEEISREERE —BLD LS R INELY
VS, ERIFREKAS HESM BIFHIEN AL NOSY<1, X>Y),
InGa-NO<I<1)% 2 TR&E. 3 TRENE DL B4, ERFRATS,
BB L B AT URRS In Z ALGa -NO<X<1), B _E WL BHhT
BARRE AL B9 Inba - N(OSZ<1), MiBHEMILIREL R R IFHEAETHN
BEX, BERE—RALYESHANS, EAALRREGRO0.3UTH

- ALGasN{0<X<0.3), B _RAPETHTE, FH GaN.

EER ALGaNO<X<1) RARFE-RUYWESHEURMER GaN KE K
EoANMELBAERT, EARMNELEUTOMRS. wI, ERAELS
E’?x*ﬁ’ii’t& (MOVPE: metal corganic vapor phase epitaxy) 48 B A1,Ga,.. N(0
<X<DEFKGNEF. ZETEARELFESFREL. Bk, AATHRE
HESETMLEEK AlGa - NO<I<DEE GaN B, T HRBRTE. XH
GEARNEFBNE TN ERREER TREARARA.

EANEHBRERTFHARDRNABEE S REERELEENAE
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KUVE. BRE A RELEOELYESEARENEREERANEL
WMELBAE, BRIEBEAL A RELENELDES A TES = R,
FURMEEREK. BRARVABRERTFEMS. BIEL ALGaN ZEH Al
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AREERAE 3 MBOLT B AR E B n MREE 14 08— B E
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BOHTFABRREERATRETNEANEE, RRFREXBIELXNE
BRI RBR . BT, BERE VE SRR,

ERREBAFRERBAOALY LI HEHEAT, THBTAE, AR
—RABFETFEARREESEARRERZE, 2FH, ELTRTET
ZEMT, SEELBRK. SRBEn WAFASREENNELY XS &
BE5#MERIMEBLENDESEENMRAEMRNERTETNS, BME
WLERM n HARNESEBRABHRFHESE LHER, BAT(CRTH
FR)LESHEEIMEMEFER. HTUH -RTRTFIEHREEN
f—@m, FLh TESFRIN B RARTHEL, BRTHETBEERE.
R TR, BT, pMHAEBRARSE-_RTRTFESNEM. L
RN, ALGaN MM E 5 CaN &. Eit, EET B2 AR p HAKET AlGaN
—%, FUATEHIS MO TR R TR L R AR B RER T, T
ARBE. - |
L B—FE ERREBEARTERINALDLZGHERT, 2850,
AHUTEE. I AlGaN B 5 CaN BB A RBEHEAT . 5 AlceN B,
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10°/c' BEMNB A TIRE, HIHExT, AlGaN [NEeHEA 1X10"/cn' B E BT
FWEE. Eit, ARPILLALGaN/CaN RIE K ML T, B TFETREERIT
WEK CaNE LB AKERT, WHKEAERRFRENERT. BRFAX
EHBRT, EREYNT, BATFLHELFRE DK ALCaN EBE), R
WFHE ALGaN BEF A LFERZRRE WIS, H AlcaN B HE FRAE DB
RERNRHE. i, IEAEHRERIMIEUDLEAELBRREBER,
HEEEBOL TR, LED TRMANBMEREELRAKNE. U ELEREETFAR
Ep HEMME FMLRE, BEBKRTARE  BEUER T, BESRENK
R EFRBERANE-AUDLSEELBAABn HEARBEAT, HE—
BUDLBHREBANBERTIREN 1X10"/en’~1X10"/cn’, BiFHE—$
H1X10%/em E 5X10%/cn’ EE. N F 1X10/cn’ iE, 58 - FiLSiak
ERENSELD, MERURBBRATREXNENBE, XF 1X10%/cr’ i
% WESHESHBRNESTFRENOMN. BZ—FE, E_EHYLS4E
B nBEARKRERE - BUWELSHERDWIE, WkE, BEFSTF 1/10. B
BIFAEB, BENTRERRBHENE. BhTEETFESENEER
W, FUESE—BUY LR aNEE A YL SRR S n B R, 01
EHRER T, EHESANYESERN 0 HAERWEE 1X10°/cn’ AT, W
BEREEHERKR. % Si. Ge. Se. S. O ZFMRSE IVB ik, VIB KT E
Rfkhn MAR, BIFLLSis Ge. Shn MAK. HMAEHMAEANE—
BUYLBBE LRBRE n HARURWRER IS BN LS KE i
FAR 0 HREFHBHRA.

HAERPLHRAS 3 MBATREHS, EAXTEIFRERE 16 L5
HoMEADEERES, AERTIEELE 6N EERARRELRY
HREERNE —EAAY L AR SRR ERES RN DL B E MY E
MBS ¥ B HRHRET B R T &0 0 MREE 19. BRI p MR E
I9MERTFENSES ENEUYESAENEES n MREE 14 4R, B
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i LART PR BME R

RALHEE ST, pWRBE 9 NE=RUYLB4ESELE LY
LEKEN p MAFRERR, HH—BRARKER, B—BORRRED.
5 q KR 14 A8F, WERERAME=EALY L SEN o RARBEX,
B RSN R L SN p BAFREN, BIFHIEBR, XPERRE
KEERE V%,
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B p RINFIRE D, HREBIENRIAYELBERN p RARKREKX. X
i L BTA .
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BYERENE, FURFESS. XL ATEREZE BAZEIR
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