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AA Electrostatic destruction energy (mJfcm2)
BB Si concentration of multilayer 6 (cm-3)
CC Light output degradation region

DD Reverse current A= 0.7 uA/ecm2

EE Reverse current B =70 uA/fem2

FF Reverse current C = 7 mAlcm2
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DRENREINTWS,
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FERBEMEIRILFY (mJ cm2) 20U LEIEUTEINTWS,

IHIC, WELLR ARBOZREYFERENARTICBIT2HEHFEES
B, BESENNEILRFRAETEEICL > TUESI N7 REBES
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TOIRSEEO—BERMYOBEICHENYT 2,

IS, WFELLIF, AFEBORBMYFERRNARTORESFEICE TS
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HREICS) Y (Si) #1X10'8,/ cm3R—FLEGaNpSR3E
EXSumdDnBIV4 I KES (BFv ) VEENTE) PMEERINTWS
o CONBOVEYINESLILHZEBENEAIN. COFEEG LICIFS
EEFHFBEDORNAB 7T MR INLTWS,

ZDZEREG6IE, In,Ga,_,N (0<x<0. 3) "ohDETDEE
GaNWLARZE2OBEEZRAICEREBEINTWS, COEEEOG L.
CITRHBIZIE BE3InmD I ng 03Gao o/ NDSRZHETIDEE. &
E20nmDGaNIMLLREZE20BEELRTEEBLTWS, COZEE
BDOILEDHETDEIC, —BEURMIME LTS i B’EDREELT, 5X
10'6cm-3~1X10'"8cm=3 (XLICHFFLLIE, 1TX1T0'"7¢cm-3
~1X10'8cm~3) QHEETHRMINT, BRAETHZTIHEHELX
WF (mJ cm2) 20 E40LUTF (XI5ICHFFLIE. 200 L35
L) &3nTwa, BHENICIE. AEIRBO¥ATAESEE (FAEER
) BNRSA—HELT, BABTHIZTIHEREIRILFY (nJ cm?)
EEZEEOCDET1EICHITZS i BELOBFREZTT HIEHR (B2 DR
A~C) IZBVWT, BEBREIRILF (mJ cm?) OBNMEICHRYT 5S
i DIREICREINTWS,

LZEETHFEBEORNAB T OHFEBEAHRLLEH I nz88 I n,Ga,_
yN (0=2y<0. 3) o> TWVWE, TDELHIL. LEEFHPFEEDHR
KBTI, ZZTIEBIZAIE BE3nm®dD I n, ,Ga, sNIOHREIAFE
E.BE20nmOGaNMSKIERBEEEZIRTEELTWS,

IHIC, AEBEHE 1 OBEYPFEREART 1ICEVWT, CORKET
FIC. Mg%2X 1019/ cm3R—FLEEE25nmDpiAIl, ;:G
a, ssNDORZpEETHZIEF/OVIESHEKRIN, COEFTO
vIB8 LI, Mg 8X 1019 R—FLEEETOOnmDpEGaNd
LRZpEIVIIRNEIVERINTWVWS, ZOpBIOVH I MBI LEIC
T, EBRBICIZEAMZRERTO0 (I TO) MERIN., BhtEEER
BR1OD—ELEICPEET 1 H’EHRIN, —FH., nBOV45 I MNEDL Dim
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BEICIENER 1 2ATHINT WD, LEEICIE, S i O, RL YLD KRE
B13A”ERINTWS, pEIBR1 11E. BHXUFERESER1 OICEREST
BIEEHM1. Snm@a/N)Lh (Co) SYRZFEIEBE, 2OANIL KM
ICHEATIEEHNG nmDE (Au) JYRDE2BETERINTWS,

[0041] HHAE7 52BN TI2ZEE2THABER. PR EEIVYITAL (In)
2201 | | BZ2IEMREEMESEHE I n,Ga ;- N (0<x<0. 3) »
CIRBPHFBEELEDTH D, RHABT OHEHIE. AIAER—TIhEk,
FEIEFTZ7VR=TDIn,Ga;_,N (0<x<0. 3) »oR2HFEE.
COHRHFEBLIYENY RX vy TORZVWEROHEKD | | | REEYRIE
aEHRGaN, In,Ga,;_,N (0<y<O. 1) F/&i&. In,Al,
Ga;_, ,N (0<y<0. 1, 0<z<0. 2) hoHBEEEBIEIFSN
b, FELWHlELTRR 7Y R—FD 1 n,Ga,_,N (0<x<0. 3) .
In,Ga,_-,N (0<y<0. 1) hoREEENETLND,

[0042] RNAEB7OnEER1 2HICHITONDIZEEGCIE. HAXEBT ZHMT 5D
BLEBAVIUA (In) 2801 | | EERIEMRIEEMEER I n, Ga
1—xN (O<y<1, 0<z<1) HoRBIHARPBDA Y IL (1 n) DO
BziYBENIWAITL (In) OHERxD I n,Ga ;- N (0<x<
1) DoM2BEGaNMOHBBICLYERING, CDEE, ZEE6
EFERT DI nxGal—xN (0<x<1) hogKdBDA VI UL (I
n) O xIE, 0. 02 EO. O7IUTF, &YUFEL<IE 0. 031
£O0. OBLIFATFE LW,

[0043] HRAEEB7DOnER1 2QICKRITONZLZEES6D I n,Ga,_,N (0<x
<1) MORZEDEEIF., 0. 5nmIUEE nmUTRTHEZZ ENTFEL
<. 0. 5nmBUEANmUTTHEIENLYFE LV, UTICRAEY
Ze g, In,Ga,_,N (0<x<1) NHRRBEDIRENE nmZiA
&, MEEBEEV FAKBICER T EMNHBALTWVWS, 0. 5 nmKH
ERBE, TOREDRFENMREELRDLDT, BITEIRNETHDE, —H. %
EE6DGaNIrLKDIEI, PR<CEHT10~40 nmOHAEHETIERTR
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[0045]

[0046]

[0047]

[0048]

MICKEREEZELCRBRWVWIENHALTVWS, ZEE6D I n,Ga,;_,N
(0<x<1) DoRIZEODEIDEABOHAFEOEIICHT 2L, O

TUME2UTETEIENEZ LWL, JYEFLLIF. BAETOHFE
DEILTICZEESOD I n,Ga,_,N (0<x<1) hoRIZEDES %
BEIT D, — A, LEECDGaNINLRIZBOEIDHRNAEBDOEEEDE
TG BtiE, 0. SHEAUTTHIIENEELL, LUEFELLIE
EABTOREEDEILLEICZEE6DNDGaNNLHDEDES %A
THIENEFLL,

HABTOnEB1 2HICEITONZIZEEG6D I n,Ga, - N (0<x
<1) DoRZEBOREUITTUETUTETZIENEFLL, SFYUYFFELL
iF. TUEBATET B E LN,

| | | B2 EDRILENHFBRREARF L EDOREMFBHEART 11E
. LEEORBOELIBHMICHRIBEDOMIT. FROEREND I ENTE
%, £, BAFRFIERNYA(A—K (LED) . L—F45144—F (LD
). 7 MNATS. TOMROERDOFEARTE LTLIWV, T, RFEBPICK
211 I R2REDRCEDFERRARTF L EDERLDFERRENARTF 1O
SNEREE L TRERDREAEZRAWVWD I ENTE S,

BHEMICIE. ERERRIT2ERELTIE Y7747, RERIL, S
. SiC. Zn0O, MgOZF&F | | I BEZ2YMRLEDMEGERGEZH
WBZENTES, | | | BREREMRILEDFEREZRBRRITDHE
&ELTIE, FRESMERERE (MBE) . B#eESHEREE (MOCVD
)« NTARK[HEKKRE (HDVPE) | BERREZEVENTH %,

EWERELRED | | | RREDFEREIFZ. P EHA 1, Ga,ln,
-yN (0O=x=1, 0OZy=1, 0=x+y=1) ILCTKRINB2TH.
STEHRFLIFATROELEELLHKD | | | KRB RIEEYHEEAR TR
THIENTE S,

I IT. AEBEE1 ORCYMFBURREALRT 1 OFEERE LT, 28
B6MN, In,Ga,_,N (0<x<0. 3) "hoR2F1OBEGaNMD

il
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[0050]

BREB2DEBEZRBICEEL. TOZEEBE6DOLOETDEIC. —8E
BIARHE LTDOS i MEESX1016cm-3~1X1018cm-3 (X5|C
FELCIE, 1X101'7cm-3~1X1018cm-3) QOEETHRMNINT,
HAETHZITHHEMHEIRILF (mJ cm2) P20 E40LLTF (X
SICIFELLIE. 20BE3BLT) &INTWE, TOAERERE1 DR
LA BERREAFRT 1 OFBEBRICOWVWT, UTICEICHMICEHAT %,
B2k, H1OEALETHNIZITIHEBHIRIRILF (nJ cm?) &K1
DZEE6DS i BE (cm3) EOBRKREBEMKRE LTRIIHTH D,
R2ICRTLOIC, MEHOBBMIEIRILY (mJ cm?2) FPEWNFEH
HE 7T HMREINIEXRISS., BEHNAS i OFN—EVIJ/E%2TRTS i BE
(cm3) THD, ZDHBE. GaNEBETT7Y R—TOMBORETS i BE
B1X10'8THD, BEBBIRILFY (nd cm?) F7Y R—TDOHMA
(BEHIOAFME) TERL A>T, BAB T AREINDIEENFLo>TWL
5, SIEBEATPYR—THRE (1X10'8) hoiE#HOAHARAICKRLZICE
FTw< e, BERERIXLY (mJ cm?) OREB/VWARMLRA 2 b (
BIME) AHY, TTTRERNETABELICC(RZ, Thid, 2O
BRZETIRILF (mJ cm?) ORBBEWVRMLRS Y b (BIME) TR,
Y RVBERERDENAE7TICECTERZENLTLES ZELICEALT
W3, ZEEG6DS i BEET7Y R—RE (1 X10'8) TERERM TN
MW OHICE SDMESARBICHAAIELTI S00VAREKLB7 ICEICHAN DT
LEVWRAEB7THARBICHBELTCLED, /., BEBBEIRLY (nJ/
cm2) NERBMBMVRMLRS VN (WBIME) HES I BEEZBICEIFTLL
&, BEMEBEIRLY (nd cm2) LR UTRNE T HPHIET 2R
B> TLK %, ZOHK., S I BEERICEIFDE, BEBREIRILF (m
J/cm2) AREBVE—IRA Y N BAE) PEET 2, ZORHEEL
E—0RA4V b BKRE) 2881 2&. BEWEIRLY (nJ cm2) &
TR TRAB T AREINICCWARICHE S, E25D, S iREMNT X
10'8cm3%BAdE, V—JERMNMEML TRAMENKIBICIETT 2
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[0052]

[0053]

[0054]

HHEMETHEBICA>TLE D,

LEet>T. $EEO6DS i BELZT7 Y RF—TRE (1 X10718) Hi5,
BERERIRILY (nd cm?2) AREE|EVRNLRA VM (BRIME) . &
SICE—VRA Y b (BARE) IKARZETORDEZEBG6DS i BE (cms
). BB, SiBESX10'6cm-3~1X1018cm-3 (ISICIFFELL
&, 1X1077cm=3~1X10'"8cm-3) OFEHICEKETHIE V—IE
MICL BDREANELRIFTHOMEESVREARTFELRD, TOBEIC. K
20RFMHHIRCOL IS, NS A—SDOHEFAERMEICE>TIE. S iRE
MIX1017cm3~1X10"8cm3DEEAANTH->TH, BMERBITX
V¥ (mJ cm?2) PEWEENHYBZDT, RABT ST HHEMWE
ITRILF (mJcm2) R20LLEA40UTF (I5ICHFFLLIE. 200UE
35LTF) &LTW3,

Fr, BEROBHEYVEEDY MIEL->T, ZOYYIAVYR—EVJTE (S

i EE) OBRBENERDZZIENS, GaNBAENLTER2IIHEND Y
—JBRERTHEAAERZ. MERBOFELAERFED/ASX—=FICL
T, YAV R—EVJE (S i RE) DEREZTI2LEND D,

B2 OHRAICTRT LD ICHAAERDNO. 7TuA  cm2D&XFIC, B#E
BRZETRILF (mJ cm?) MBIMEE 2 EEG6DS i IREIF3X 10
"Tem 3F&IF9OX10"7ecm - 3THD, £/, M2DHIEBICTRT LI IC
WHEBRNTOA cm2D& X, BEBEIRILF (mJ  cm?2)
PBIMEE DL EEBO6MDS i BEIF6X1017cm-3THD, X510, H
2OHMBCICRT LD ICHAAERNTMA cm2D & FICHEBRIREIIL
F (mJSecm?2) PBIMELRZLEEODS i BEIF2X10'7¢cm-3T
Hbd, INLOBNMEE RZHEHIRIRILF (mJ cm?) &, 20LE
40T (X6ICFELLIFE, 20U LE35LUTF) THB,

Liedt> T, BEROBEPEEDY MEIC, FMEEBOF HFAESEFHED
NS A= ELT, ERAICIRITZFEFAEREZAMEL. TORELLES
RERENTA—FELTFOROONEHEREIRILF S | BED
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RICBIT2REBERRIRILFDIENERSES (RE (ST BE) &R53LD

I, BEE6ZY) IV R—EVIThIE, RABRECHRBEEEZELIE

DIERKHFOBERELICSL, #EMEZAMLEIEDIENTES, Z

DFZEIIC, H2HSBERETRILFIE20mI /ecm2lE40md “cm
2PTFRETHNIEEL L, IHICHFFLLIEF. BEREIRILFN20mI /S
cm2PUE35mJ cm2BlFTHNIELL,

[0055]  LECEROZ(MIERFENRT 1 ORIEFERICDOWTEHRAT 2,

[0056] HE3(E. BT OREMPFEGREART 1 OREFEILBITEERNETRE
TIRNETH S,

[0057] BA3ICTY £DIC. AEBEE 1 OZRWFERENRRT 1 OREHER
ATY TSI TH I 7AVYER2EMEMEBICZITAND T 77 1 VERK
2OERZIIANIRE, ATy FS2TH 774 YER2OKXEICM D%
MHT 29774 vRAMONMIIRE, ATy TS3TMOCVDEICE
Y, RAFvTS3T, Y774 vER2OFKEAMOMNIELIC, Ny T 7E
3. JYR—=FGaNE4., nBOV49 I NES, 2EE6. LEETHF
BEDODRNET7. EF 70V IVESHLIUCpEIVS I NEIZZDIRICIA
REKTBHMOCVDIRRE, A7y FS4TpBIOVSY I MNEILICER
MEEIREE 1 02T 2 EAUEBEHRIREE., X7 v 7SS 5T, EiRin
MENnBEIOVH I NESDEDPETIVvFVIRELTnEIOIVS I MNESD
DA BBHIE, nBEOV4H I MNESDRBRALICNER 1 2 2K
D EHICT, BAMERER1 ODO—BRXRALICP BB 1 1 ZFKT 5 nEME
LV pBBRIRE, RTY FS6T, BHUEEEHE1 0, pSiE 1
T. nEB128LUnBIVY ) NESORELERA. ILHICITVvFVIR
ZREICTHEEAREICRERE 1 32T 2REBHRIRE. RTv
S7TT. pEMBT1BLUNEE1 2LOREE1 35 ZFNThEOTZE
WEAOEIREE, RTvFS8T, nBEB12~,5/ VY RK—FGaNEBL %
NULTH 7 7MYV ER2ICERNPIRI 2B AAEREERET DAERET
BEEFELTWS,
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[0058] CODRFv7S8DAERBEIRTHALERYOY NFEOFEAAERE
ZATv7S3IOMOCVDIRDEEREGC DFMEFICT 41— RNy I L,
A7y 7S3MOMOCVDIRT, $HEECEZFEMEFIC. DT 14— RNy
JINEHEAERMEEZ/NNTA—4 & LFEHIRICHEWT, #BERIEI X
WX/ S | BEORFHMIRICSIT2HEREIRILFMBNERSS i RE
(S I HBE) &R2EIIC, 2EB6AY YAV RK—EVIT D, ETSIC
. BZEEC AWM AAEREEZ 74— KNy oL, ZEB6ICNLT
o)V (Si) ORN—T8%, BEREIXRILF (mJcm?) AHRHE
WS i BEICATEY 5,

[0059] E92IC. ARBHE 1 OREYFEHRART 1 OREFEIE. ZLD
FERENARTFBELEREBLEZIENREICIY T 774 7HEKR2 LIC
BRe2FE10OIRE, pERT1BIUnEHB1 22FHRT 2E20DTHE
& FHRBERKHEE LTEARAERELANES 2E3DIREEETIE
L ERREAEF 1 ORETRICEWVWT, nEERFMYODOS i BELE
SOIRTAEINIZBEYFERENRT 1 OFHAAERIFEETH 2
FHEREEZAVT. TOAEEROFESAEREN A -9 THD LR
FMEEREBIR L. COBRUZEHIBRICEDOWT, #BEREIRILFD
BNERBS I EEIC. F1OIROnEENRMADS i BEAHET S

[0060] CDigA. nBERFMYOS i BEOHIEIE. S i H, HARREF/LIES
i H (CH3;) s HARAMEEFHTEI&ICLYITH, FERERORRE A S
BEEOERIEARTICHMINSD EXDIRILFEFHEARFICEAMI N
BWEDIRAVE—F VR ERD LD B nERMYMREICEREEILZESE
REREBEDHAZAREICL Y n EEURMAORELFIET 2 &ICEY. K
HAEHEI D &R, BEREMELZBD LI ENTE S,

[0061] RAEICKY., AEREFE1ICEINE, BESUER2 EIC, 2EETHF
BEDHENET 2B T 2RIEMFERREART IILBVT, EABTDOnE
B12MAIC. I n,Ga ;N (0<x<O0. 3) »"HRZEFETDEL. G
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[0062]

[0063]

[0064]

aNDLRZE2OBEERBICEBIBEL2EE642HAL. 2E=TH
FREOEALE T OHFBRDPARES I nEET I n,Ga,_ N (0=y
<0. 3) »oRY, ZEB6DHE1DEIC. nBFRLMYIZTODRE S
LTE5EX1016cm-3~1X10'8cm-3DEEATHMINT, BALETH
ZITHHEWEIRILY (mJ cm2) BH20LE40MTFEIRTVWS T
&, BHMICIE, AIERROFEHAERBEN /RS A —F Th 2 LR
IKEDWT, BREREIRLFDBNELRDS i RET. 2EEC6DE1TD
BIZ, nEBEARMPYDS i 2447V FATDHIEITEY, HNDELEE
HT5Z &R, BEMELZLIYBALEILEZIENTES,

BB, AERFE1 TE, ZEB6OHE1DOEIC. nBEEBERMYNED
EESLTEX10'cm-3~1X10"'8cm 3DEEATHRMINT, Ry
B7HhMZ2HEMFBEIRLY (nd cm2) 20U E40UTEINT
WsZ&, 20—l LT, BAEREBEIZTORAEEROY AAERMEH /L
SA—Y9THD>LEFEHRRICEDOWT, BEREIXRLFN/BNERLSS
i BET, ZEEBCODE1OEICnEERTTMYOS i 244V FEAT D5
BICDWTEBA LD, ChIRST, AERBEIRZTORAERROBEAM
EREDN/NSTA =5 TH D ERFHBRICEDWT, BEREI XILF IR
INETRBRIEOFIESEDS ( BET. ZEE6DE 1 OBIC n BEERHM
DS i A FVEALTELIN, BETZIL, SEBG6DEIDEIC. nE
BN ZOEESELTEX1016cm-3~1X1018cm-3D&ET
BIMINT, RABTHIRIIHEREIRILY (mJ cm2) B20LE
4 0UTEINTULNIEE WL,

ZDFE. AERIE 1 TIE, ZEB6OET1DEDS i REZFIHLE
B, ZhICRST, ZEB6DEI1DESLVE20EBDETNTIDS i B
EEZEELTHELWN, BT I, ZEECOET1DEDS i REZFIHTH
(= A

BB, AEEFE1TIE. MEBEBO¥AFAESRHEE L TOFEHRAER
EaNFIA—=—FELT. RABTHARZITIHEBBEIRILF (mJ cm?)
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[0065]

[0066]

EHEEBO6DS i RELOERETTHEMEE FORDTHE, AERE
TIRTKROEFSABTEE/NTA—F & TIHEMRICEOVT. ZEE
BV EHLETDEDS i BEZ, #HERZEIXRILF (nJ cm2) D
BMEX L, TORIBOEICHGTZ2LEEC6DS i BEICHELTWS
BEICDOWTEHRBA LAY, FARERREEIF LT AAEREICRS T,

WHMACEREEMIFOHRESEETH>TH L,

ZOHE. MEEBO¥AAESEMEE L TO#HHBA CERNMNFOEE
BEREEE/NTA—HELT, BABTHFZTIHEREIRILF (nJ /S
cm?) CHEE6DS i BEELOERZRTHFUHMEZ FORDTEE, M
EREIRTROEFEHAFENACERNNFOHRERTEMEE/ZA—5ETD
FMHRICEDWT, 2EE6DVLRKELETDEBDS | BE%, #EMK
BIXILF (mJcm?) OBMEEIE, TORBROEICRISET 2LEE
6MDS i REICHIWT DI &ICRD, FMEREBOHAAESFHEE LTO#
FEACERHNMBEOHEREMEL/N\TA—% & T 24FHMRE. BH2ICT
TAIEEEDOHEHAESIFEE LTOWHAEREL /NS A -9 &7 25
BIHR & RARICIB/MECIB KEZ R D REBROFHHIRE Mo TW2, BT 3IC
. WAMACERHMEOREREMBE/NTX—8 & 2RFMHBRICOWNT
., AFEBRICEHRAT2IENTES, BB, #AAACEEHNNBEORER
EEOEVBICZEEGODS | REICNT2#EHIRIXRILF (mJ cm?
) OBRA, FHABREEIC. ZEE6MS i BEILHT 2HERELR
V¥ (md cm2) OBERHIEET 2D EERICELET 2,

BB, AERFE1 TR, MEBEBOFEAAESHEE L TOFEAAER
BENRIA—FELT, BRABTHZITIHEREIRILY (mJ cm?)
EHEEBO6DS i RELOERETTHEMEE FORDTHE, AERE
TIRTKROEFSABTEE/NTA—F & TIHEMRICEOVT. ZEE
BV EHLETDEDS i BEZ, #HERZEIXRILF (nJ cm2) D
BMEEZ 721, TORIZOME (BABHLZ T 2HEREIRILFHF 208
A0 TDME) ICHINTZZEEB6DS i BEICHEHLTWSHBEICOWT
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BB LA, WAAESFMHEE L Tk LEHAAEREICRS T, HHRE
ESEMEITBESENYE (DLTS) £413%ERBESEE (ICTS
) ICE > TRAEINERMBELMTH > TH KLY,

[0067] CDiFE. I3DRATYy TS8DAEREIRTHEARERMBEDRE%EIT
IRHLYIC, Fy MMEIROEDIET., BEBEDYE (DLTS) &
VCERBEREEL (ICTS) ICL> TRBEMEZREL, ISORFTv
S3OMOCVDIRICT4—RNy oL, BIELERMBEMEZ/IRNZA—4
ELT. ZEE6DS i REICHTIBREBIEIRILFY (mJ cm?) OF
FRERTIHEHBRICEOWT, 2EEO6DVLKELETDEDS i EE%.
. BEWEIRLY (mJcm?) OBMEFIE. TORIEOE (BALBE
NS FEHBEREIRLFA20UEL 0LUTOME) ICHBITBLEB6D
S i REICHIET 5, FMEEBO¥EFAERFMEE L TORMBEME /S A
—4 & T RMMIRY. R2ICRIMEBRBO¥EFAERSFEE L TOFES
MERELZ/NT X —4 & DR & RRICENMEPIBKEZ D RKOD
MRS R>TWE, BT 2IC, RIEEAZ/NTA—F &T DRMEHIRIC
DWTH, AEBPIER T2 ENTE S, BB, RBEMDEVEICZE
BODS i BEICHTIHEREIRILF (mJ cm?2) ORFDN, B2
FIEIIC, FHAERERIC. ZEEB6DS i BEICHT IHERELR
LFE (mJ cm2) OBRRHIEET D20 ERAKICELET 2,

[0068] LAED&LDIC, AFEBOTFEFLWERTET1 ZAVWTARBPZARL TE
e, AFEBRIE., COERBFETICREL THRINDINZHDTIERL,
AFBRIE, FFEKRKOHRICL > TOAHZDEEANERINIREITHDZ
ENEBEIND, BEEEI. AEAOEFRFE LVWEBFE 1 OREHH,
5, AREPFDERHEDS S UOEMEHEICEOWTEHMAHEZERET 5 &MNT
XL ENEBEING, REMSICBWTEIA LK. BHFERS LU
whid. TORBEHIERMICKPMZICREHINTVIOERAKICEDOR
AVARPFHEICN T 25EEL LTERAINIREITHD I ENEREINDS,

EEX L DR AATREM
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[0069]

AFBZ, & FEICRABEHOB YR EEMEERRARTTRED
ZEMHBRREARTFE L UCZOREFEDDFICEWVWT, RABOnEE
A, In,Ga,_,N (0<x<0. 3) "oidEBE1DOBEEGaNIMLL
2E2DBEERBICEE LEZEBOVHRSEEE T DBIC. NMEE
A5X1016cm-3~1X1018cm-3DFAEAICHLDLDICZERBICAHY
ZEARMLT, RABHPZITIHEMEIRILY (nJ cm?2) B20LILE4
OUTETRIELICLY, RERRODRRAERI25EROERTIRELEICH
MINDEZIDIRIVFERABICENMINTBWVWEDBRAVE—F VR ER
DEODNRLZEEBODAMIREICHET 572, RABECHRBEEZRILLE
T2 ERKHEMELEALIED LN TE D,
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[E5KIR1]

[E5KIR2]

[E53KIR3]

[E5K1R4]

[E53KIR5]

[E53K1R6]

[ RIET]

B oK D E

BRESMEERLEICZEETHRFBEORABI K I N=Z{LY¥
BHRREARFICBEWT,

ZRNABOnERHAIC. In,Ga,;_,N (0<x<0. 3) 5
BREZBETDEEGaNISLRIFE20EBELEZXRBICEBE LL-ZEES
BlL. BLEETHRFEBEORABOHAFERDVLCEE I n 28T
In,Ga,_,N (0=y<O0. 3) »dhY, HSEBOIHRL &
HtEI1OBIL. —BERARMYNZOEEELTE5X106cm-3
~1X10"8cm 3O HEATHRMINT, FZFXLENRITDHER
BIXLE (mJ, cm?2) R20LE40UTEINTWVWBELY
FERENRT

FMEEEOHFAESHMEE /S A -4 & LT, FiLEXBI ST
DHEMEIRILY (nd cm2) CHIRZEEO—BERTHY
DEEEDERERTIHEMRICEV T, EIBHEWEIRILY (mJ
/cm2) OB/MEICER—SEBREFAMYOBRENREINTLEEK
B ICEHOBREMFEERREART.

RIS ¥ AAESFE. Al n BB ST B ESRMEERAICTN
DHABERMETH HEKRIE 1 ICEHOREYLERRENLETF,

AT AAER AR, FHAAEEMEOREREETHDHEK
B ICEHOBREMFEERREART.

AT AAER TR, BERESNEFLRFRBESEEICEL
S TRAEI N RIBEMTH ZEKRIE 1 ICEBOBRLYFBURRELR
o

RIRHENAEBHLZ T HHERETIRILE (mJ /cm2) F200L
SELUTEINTWBERE 1 ICEHOBLWEERRNEF.

AR —SER YN ZOREELLTIX10"7ecm=3~1X1
0'8cm 3DEHEATHRMINTWSERIE 1 ICEEHOELYEERK
FRARF,



WO 2012/093463 20 PCT/JP2011/007274
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[E5KIR9]

[E5K1R10]

[E5KIR11]

[E5K1R12]

[E5K1R13]

RIS —EERAMYIL. nEERAMYOS | THDEKIEICE
ORI EBHRFENRT.

EEMEEURRARTEESLARESBLESERRZAICL Y BiES
MERLEICERT 2% 10T, ZBRCMFERRLTTEEICT
LTCpEBBLIUnEBATRT 2E20ITRE. BHAESHMESE
BIESTHEIDIREEAEL.

ZHTEESBEEERBVCOREANLDEE 1 OTRICEWVWT, S8
TEREEREICERINEZZEETHFBEORKNAED n EIRMAICE
FBSEBOVLRLEEE T DBIC. ZRABNZIIHERELX
ILFE (mJ cm?2) 220U E40UTFICARBLDIC, —BERR
WYDEBEMNASE X 1016cm-3~1X10'8cm-3D&ETHE—
ERRMIERNT 2RI EERFEARTORESE,

FTEEEOEFEES A /XS X -9 & LT, MERABIZGT
DHEWMFEIRILY (mJ cm?) tHIESEBO—BER MY
DREEOBRFRETRTIHFEHREEZ FOKRDTH X, FIKESDIRET
KROBFHFAESHEE/S X —4 & T 2REEMIRICH VT, RIS
EEDVREHE 1 OBO—EERTHNOEE S, ZHERET
FILFE (mJcm?2) OBMEICHBY 2%SEBO—HERTHM
POBEICHIET 2 KEB I (LEHOEB LML ERR AT TOREA
&Ko

B —EER MY OBEEORMEIL, S i H, HRREFIES i
H (CH;) s HAREEZHET DI &ICLYITIEKRIET OICRKEH
DRI HFBUHENARFOREHE,

RIEC M A EESEEIE. A1 n BB S Sl BEERMEERAICHEN
ZHAHBERMETHDEREB ICEHOBREYFERREART OIS
ik

AIEE P AAERFEIE. FAAACERNNKOBRERTEETHD
FEKIF O ICRHMOBEMF BRI AR FORERLE
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JP 2010-225979 A (The Furukawa Electric Co.,
Ltd.),

07 October 2010 (07.10.2010),

paragraphs [0006] to [0048]; fig. 1 to 10

& US 2010/0244044 Al

JP 2007-305609 A (Matsushita Electric
Industrial Co., Ltd.),

22 November 2007 (22.11.2007),

paragraphs [0001] to [0114]; fig. 1 to 16
& US 2007/0235768 Al

JP 2006-186005 A (Sumitomo Chemical Co., Ltd.),
13 July 2006 (13.07.2006),

paragraphs [0011] to [0040]; fig. 1 to 4
(Family: none)

JP 2003-4798 A (Hyogo-Ken, Japan Society for
the Promotion of Science),

08 January 2003 (08.01.2003),

paragraphs [0001] to [0046]

(Family: none)

JP 2008-525298 A (Cree Inc.),

17 July 2008 (17.07.2008),

paragraphs [0004] to [0051]; fig. 1 to 8

& US 2006/0130742 Al & US 2010/0320477 Al
& EP 1828445 Al & WO 2006/071326 Al

JP 2009-76593 A (Hitachi Cable, Ltd.),
09 April 2009 (09.04.2009),

paragraphs [0001] to [0061]

(Family: none)

2-5,10-14

2-5,10-14

2-5,10-14

2-5,10-14

2-5,12-14

2-5,12-14
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Box No. II Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons:

L. |:| Claims Nos.:
because they relate to subject matter not required to be searched by this Authority, namely:

2. I:l Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such an
extent that no meaningful international search can be carried out, specifically:

3. I:l Claims Nos.:
because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a).

Box No. III Observations where unity of invention is lacking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as follows:

The search revealed that the invention of claim 1 is not novel, since the
invention is disclosed in JP 2001-148507 A, JP 2005-51170 A and JP 2010-161354
A. Consequently, the matter common to the inventions of claims 1-14 does
not make a contribution over the prior art, and therefore is not a special
technical feature within the meaning of PCT Rule 13.2, second sentence.

(continued to extra sheet)

: I:l As all required additional search fees were timely paid by the applicant, this international search report covers all searchable
claims.

2. As all searchable claims could be searched without effort justifying additional fees, this Authority did not invite payment of
additional fees.

3. I:l As only some of the required additional search fees were timely paid by the applicant, this international search report covers
only those claims for which fees were paid, specifically claims Nos.:

4. I:l No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest I:l The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest fee.

I:l The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

I:l No protest accompanied the payment of additional search fees.
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Continuation of Box No.III of continuation of first sheet (2)

Therefore, there is no matter common to all of the inventions of claims
1-14. Since there is no other common matter which is considered to be
a special technical feature within the meaning of PCT Rule 13.2, second
sentence, any technical relationship within the meaning of PCT Rule 13
cannot be found among those different inventions. In conclusion, it was
revealed that the inventions of claims 1-14 do not comply with the
requirement of unity of invention.
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