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(57) Abstract

An amorphous insulator (4) is formed on a substrate (1; 1, 2, 3)
and has windows where the substrate (I; 1, 2, 3) is exposed. On the
exposed parts (40) of the substrate and the insulator (4), a compound
semiconductor (5, 51, 52) containing at least nitrogen as a constituent is
formed to form a semiconductor material (1, 5, 51, 52). A semiconductor 4
device is fabricated by processing the semiconductor material (1, 5, 51,
and 52) or a semiconductor material (6 and 7) formed on the

semiconductor material (1, 5, 51, and 52).
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Bk 2B

FFEBZ. B, Al, Ga, In, TILBBHAII Erkobidsb15E
cN, P, As, Sb, BiZ2MBVELEDLLEL &Eb1EBISEBRINS
I = VIR(LAHEBHEOREERR RO . Hi2/55B% (hexagonal system)
OHEEZRTIHBXIVETE L LTN (BR) 220 E0EHxN B
— VIERILSY (CIT. 2/2k85) ORREERT 3108 F LV RKRE Kk
B89 5,

FERPI, NARREEEE T BRI 5 70 2 bk
BICHRD. BASLICEZRE TORNICHE L XU REHRO IR 3 s B AL
CHEY B MERARTORRUE L - FETFICT 3,

BB

BEFE. GalnN/GaN/A1GaNHHEROWTHBERERORELET
DIAF = FRV—FRFIBTEIHMEN, TTIS5A K- T4 V9 R Ly—
sEH64%(1994 £3 B) | 1687-1689 H (Appl. Phys. Lett., Vol.64(1994), pp.
1687-1689 ) GZH 1) WNICRIFEFE6TE(1995 459 B) . 1868-1870 EH (Appl.
Phys. Lett., Vol. 67(1995), pp.1868-1870 ) (GZHE2) . RUY $/8=—X » U
Y=FN AT - TTSALK T4y 7 AFEHEMETAS (1995 £7 B) . L7197
-L799 | (Jpn. J. Appl. Phys., Vol.34(1995), pp.L797-L799) (B®E 3) . Rk
SB34%10B S5(1995 £108) . L1332-11335 EH (Jpn. J. Appl. Phys., Vol. 34
(1995), pp.L1332-L1335) (T 4) HOICRIEESEI4E11B 21995 F117) .
L1517-L1519 & (Jpn. J. Appl. Phys., Vol.34(1995), pp.L1517-L1519) (g%

5) ITHEEIh T3,

COREFEIDHES KHRINAHBEEBICHET I LR, Y7747
(Al: O:) EREiC ERORIEMEREN L1555y 7 7 BEEHK L. Hic
ZTO LIS ZHBIEBINTVE 2 EThHb. DL ST, 455
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WVRZETBRTE 510, LROZERBEE L BAREBERDOI DD/ Ny 7 7B &
LTHIAS 2 ENERINTWL B,

& AT LERDORIYFZED 515 5L BEERENY 7 7 14 TER LITERS
N3BHIE. ZOEEEENGa A sE CIENIRONFRRBEETTH)

CERRBD, RNARERIEHEE NARLENXRYIILVYE#EES bFENS) T

HEEDEHAFEE6—-10158 TSARIIHARINT VS, LHL. TOLHK
WXL, GaNEY T 7 A TEDHBFERENNL 4B LERZT VWD, 7 7
A4 TER ISR I N 2202858 IS 3R FORFRENEL. Jhick
DR YLBEBICER I NS R E FF « LNVEBER L0 X K+
ERBRMYTEEBINT B2 T, o ebEkEEn B E L, 1B
DB BEBITEAINE F + ) TOFMEFD LMENEL TS, D
AR, COMEERRTINCERELTHF2—Ey 7 - AEXNVEERBED
MgAl: O, PNaC | BEREEOM g OF 2 EFICHEA L. TOER LI
SV EBRE LB TFREI L TR T 2R EHRT 5. COBRMETH L
ML —HFE, TTSAK T4V 7R by —5EH68%(19% F4 B) |
2105-2107 & (Appl. Phys. Lett., Vol. 68(1996), pp.2105-2107) (G2HE6) T
HEINTV S,

LRk EHRIcE UL, ANAH&%R (hexagonal system) DFERHBELXHT S
[T — VR L&Y EBEXIIVETELE LTN (BR) 280 EVEHEIND
i 2 b8 AN SIS B HEREBOERMEZFR L TV A0, TOERME
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0''em tEBC. D EL 100 0BRTERLTRIRTEAV-VFEFED
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TSR BEBORED AL 5TS i CERORER LLAARLELD,

BEIXMOERLTFEINSG,

¥, CHETENLAREPARIZ. BAFHEPLHBEH L TAHVS
BB OBRIC OV TERLTVAD, I oI REL -—FORE- %
ST 57D OBFEBPERBRRICE L TRER LTV, ®->T. JO&
5 1M R 1T L 1 R R EE OERTFE PR ORI ERRERICE
i BRBEOERFERZVTHOREXR ARV TORAINTVEL,
FEADBAR

AZBADE 1 OEMIL. ASHBR (hexagonal system) DHERHEEZHT S
1 — ViRt 8Ek I VIETEE LTN (BR) 280 LPEFEINS
PR Ltk 515 2 LMK E A B TIEVWRMERE TR Y S HRMEE
WOEBICH B, BHTEVRRERE) &k, bdoS i CERERA LK
WTHITRT Ao ELELVL 07 cm DA~ XBZNUTOREEL =15
4. CORRERRIT. FR XN 3 UERBORREEE —BRICERY 5B
DI ST, FrEDERDIDREEE BT 5AERRNIREREREIC DL
THRIFTOHE LT 5,
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E1oARBOE 2 DB, EROMRRERNTEIE L CERE N 2 484
HEBEOHEMXIIOMEICKEEF+ ) 7OHEMD L RBHE (mobility) %24
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FTFORICEVTIE, EROBRKITHEEREFEICE D BB PEHRE O
REER. HIBREERT 5 ICHFE S NBBIROBR. ROV —FEFICBIT S
X IR ISERED) O BFHEROROFFAMHLZIRY B3It B SR %
HMET A LD, L, AFEHDE 2 0BNO—FKmA BigdEiiz. H%
BEEBABICBVWTEABE— FE2REICHETE, BERE» >EHRTEIES
BU—HYRTEERT L ICHFECSEERRCIENEEEEHRET S LIth b,

1. &

ARBAHDO— AL, FHEOBIEFROERELI4GFEFET-23814 2
SORMBICEVT. ROLHINBHEJEV —FRFEREL TV S, Z20—Hl%
K1A22BLTHET S L. 0001)C TEFTEHT747 (a—Al: O:)

T OBFERER L Fic, B 1 o2{EE4E (GaNYy 7 7E2, n®GaN

AR ) ARERRES ¢, KICH | OR{LYEREE L ICR ) - iR < %
7 A AR T B, COMZIET RV 4 ICREBEEERORYNIL Y — o hvE
G oh. COBERTEE | ORLYPENKBO LT (nBG a NXCSEE 3 0
FED AEH LTV B, CORETHREE 4 b (RERTIIE | 0R{LyEMs
BE) io. 52 ORLYEEEE (G a NAREE ) 1EBRRE NS,
fd. M1 BREGE< 2 4OFEE. K1AR. KN1BOA-A" WEATR
T

Hb. ARBEO—ANRET 2HMEL —FRTE. B 2 OB LA
DREEREOBARERE LEOEER, SHELT 5 0BG a NFURE 3 OF
ECRE LT, 203 Kl ERBEEAEH S ET. B 2 OB LA
EETREMAEN DL S IRES . ZOREETAGENE 4 FE i L 7B
BCHEIE A ETORBEMIES €5 & CAIBBERT 5. 82 OR(LYLE
KB (8% DRGEEA S L - HAORENWEE 4 LEIH L TR
WKz BEAECEST 2 & 5 ICRET 370, RERERF—OHHRTH-
BT (O IRISERIET) B 5 &, M LA S BEED SR 4 M LT E



WO 97/11518 5 PCT/JP96/02663

10

15

20

25

o2 B ER RIS 4 FTaKT B, AL D, B2 ORMEEKEE
THURER4ETAREEBE LTERE 4 BIcER L. $716RB< X7 EH
W VBB D/ LS RE I TE 2 ORLE BB ORSEM RO RREE
ERTAPREET 5o

ARIAEL. FRORRPOEYA L —FEFEEZEICS 1 0. ZALTHK
Oy MERIL. ChEREREAMICEN L CEEARETHEMS (TEM) T
BB U, LUEL—FEFR. 7747 (a—Al. O: ) BERER
D0001)C FLIcE | OR{LyEEkE,. BEEH (BHER 2657 26RE.
20 DR (LYREEAE A IR L Ui, $7o. RBOEZESMICEIE
2 DELHPLYHEBEO—BITER I M. B2 ESMOEMICTE | ORLYEHE
BicES LT\W5, CO¥EkL —¥ETFOMENETEM&N S, ROMEZE
B

HE]:Si0. B (ERE LTRE LS 2 Rt EBkEOR R

WEIZL 0 ~10° cm 0N INED BEV, Jhuxl. Si0: D

BEXHICTE | OB{LyLBEBO LEH, SFE L7 2 OR{LYHBHRE D
HERGEEIZ. CHETTHEINTVELESIE10° ~1 0 cm™* OV
Thb, BEXHTRE LIS 2 0R{tEBkEIcRon bR (86D OFd
YT A TERORETREL., £ 1 ORI BHEEEEL TIORBIC
AD. FDOTL—EHS 1 0, it NIE 2 OR{LYFHEEBITRALT
WA ETHB, BBEdThE. Si0. LoFE2oRMEREBEIROoNLK
Mil3S i 0: DEEZHWHLEBENZ I >N TABIIBD LTV S, ZOXRKMORE
A, B IKBERTERNITREI NS,

ARIEE L. HE 1 AR 2 ICRITAHBREROBMEEICRS L. EREIC
HEX M4BT TR LA EESREOROTREFR L. ZORERER %
BB TR L2kl L —FEFIS OV TRDO L IITEE LT,

RESRERD | BTHEAHREN (T V) BEEFT HREDNEK
I3, REEIE ¢ B BIRICEM L. ShAOEAREICEEREL S LW
S MG S, BESTRUKGE L THRE L1H 2 ORYHEER I B TR
B /S5 — oD & DTNV EEEDRERTH S I LRI A, WY
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T ISR RIS c WA RIS T 2RI IS ORI ¥R IR L
Roniiv, 382 02ty kg4 52 S M HicsEmd 2 ERE (K1
A, 1BIZRBKETIRY) T2 OIS 5 &, BRE OISO /RIGEIIIE
L2THEEHAUOBERORMBEREREICTHEL TV D, -T. BGEED
FBIRBRES S cHlicd L TREEARICKRET S EIL, REIESFV
+IVBRER) LRETHL. ZORBOXBEEDES I c #ARLS I IIREEH
B LSV IV EBEDHERREOHEICL S bDLRHATE 2,

Z IT. ARPHFRIROEREE 1

FEm 1 2{YFREORR . BREOHESMICTHEBELE T 560K
DOREM O YZREOBRFEFIM > THREAR (ETH. BZERmoH LEES
M) ICIEMTAEDICKREL. #BELHICTRZEEENOEH L TRE L2t
Y REONEEF I ERERETE UTEAR (AL, USMEEE FREICEE T
BAMED) II&ET 5. RETHIE. 2IY¥BEOERBRE L. BREOBE X

R E SR L & TR S BRERIRNIOTITFRRRREERERETH D, &

REOBEES. EENICKEIESIF Y v VKETH 5,

CIT. cHiEBIANFRROEROBAEE (unit cell ) DRFEFEHRE
I HEFE (BREEFEHING) THO. M2tk Tidc L LRER (B
X7 M) ELTHREEINS (a, . a. #. a. HHFEAKICERD . K2
T, 1 EREF (Ga, A1%) 28T, VERF (N, As%H) ZBAT
MLTVWS, AARRORRER. CNHoBRUNYT MUK VREINSEE
(a1, 22,83, OTERLIN., ZO—FRR2ITRTEBDTHS, V7 74T HE
LA BRLEE U AT RBROERBEEE T A0, £D0001)C il c iz
EXTAERATHA LR 2OOHONTHAD, BB, RARROERHE
BB ba, BhkUa, Sidakbie bFLEIN. CoFRICESXa
#. b#h. cEhd@EF[100] . [010] . [001] 75 B¥E¥(a, boc] &L THRINB
lEbHB, Dbk, NARROEREEICHL CERMSHBEMZ 7203, K2
ZZRLTANE. EROFE | ORIYBEEHI R CANTRRDOY T 7 1 THs
SERDODE LI cEARICIE Y F L v VEERLTWA I ENERTEX L
7 (CDEHITKRELICE | ORLYEREREORERI. Y7 7 1 TERITHL
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ARBEER. &3 1 ICES SR EEOBRBEROFEEEICRST T 5172
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Bickht-0. M3A~3EICRTLHICH T 74 THENR1D(0001)C mLEicBE
X84 04T AEEE A EERXGES L. LROERE L —FRF LRI
B2 X W RAEEE SRR U TR LI 28 0aia s Tk I i,
BB ORI EREDOHRE D v MEICEX R, ROMBEB,
B2 EENEREDSiO: . Sia N (SiNy) . SiO: :
P, O: (PSG). SiONEUTa. Os Ti3. &BE LICERsn2(t
PG ICB LN ARBEIREEEZEI SN ICONTRBUTED LT,
% 4B FIc R N BRI B AR RMER. 107 ~
10° cm *OWHEAXIBINUTTH -7

T MBS EEAREEEEEETSS i CPBaTiO: T, 2IL¥ak

BORENEEXSH (7 74 TEKLE) &REBICHRE ETHEE L7 21t
YL BEBORETIBEROEEEL R L:MMEE L, BB ECLRESR
BRI 2EE (10° ~1 0" cm O THRRMVFRELI,

HEB4 : XDIT. 7 74 TEROREEG a1 4 VRBETHRINIIERE(L
L. CORF RSB ERE S L A, HBHEI RSN
T & BERICIERE/LEE T bERREN B L7, FFREARE LICSERIN
PR KRB O R RMEE IEEHEEE T A RE LICHNTEWEID S
b. Si0: BLtoR{tYEYEETEONHERREZICHNTHES
(10 ~10°% cm™®) CT&MHEALTS,

L EOERTI. WTFhoBa bEESHICTRE L2{YEEEIC
108 ~10" cm :OHEDOEEDORMENRSNIL KB, TOKBRIIONT
3. BHOEBOBEICTHFLT 5o

ARPEIL. ChOoDHR 2~ 4 OROFERERT

£26 0 . ZR(LHREEAOEE L. THE 73 2BENIERETH 5 & REaD T
fl LIz WSS c i Ic BE B ARANORENER L85, FITRBEIREREE
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TXSICHERES i 0. BoBEAREREL 03 0°CILED. TUrELTEHEK
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