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7-3-1 F

AHHTIE, GaAs, InPOBABMIELEBEFRIIBIIAZHBHHEIIODVWTHERS, B
LRSI KRB ICL > TREENSZHERIZ., L2 bHHTORETALNTVS, &
oo [RHFOBREIR L TOENXBHCLIBIERENHEINTHS, LHETOXR
BRELVIATRAFRZINELTO S, KERRE->TWS, T4bb, %X
S CIIELEL BEEREL TRIERGERELTOIDIN L, AFECIHBILES
BETERVEEEOXEBELTWS, ZOXNLUELHETELIHECHIT, ¥
WHEOBEZEL CTHENCRIEIRESNILVWIRETHD, COREDERIT, ¥
AXBHIIBRNESWD, BRABLEEL -V —0BRLERECAL T, kS 2PELEX
TW5,

RARZOREE 19T TECHHTREVE L, BEOZBITLEHL ~FOEHS
L ERBOFEDOFC DT, BELRZOENL—FF AT —FONEHEBREOR
BOLEECREN DD LEL TR, —H., AHOXAFEETHLIBABKR., Ga
AsDOT+ MV3ikvtYA (PL) BB —F OB E£CSEETT S
2ERATEY., ZORRILEFTOEECHBLELX TV, BAKEEER, GaAs
(110) AEZHEOPLELEARHBHCAN, L—FXErBELLETE~YA 2 urO
—TAESTHH Lz, TORRBL—FRBHBCHMLOREL RVEL, MILLPL®
EHLERIEBASRH DI EEWONIC LI, UK, LEAL Y TREFOENAEZA
BETHY, FHEOERBIOBRBCEERTEY Lz, —F., FEHL—-FDLI—
SOBEEE., InPER—RALLEV—FFL A —FOMRBTH-12, T T, AH TR
GaAskInPaEREELEL THRERILOMELZ T LERTOVWTHER,
EFEOAEIERBCEHREE L BEND LD, AED 1GHELTEHELOT
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T—3—-2 S

KRICAWIRRTI, BHIYY XV v VEEKRICES (100) GaAs (n=2~3
x10%cm™3) ., (110) GaAs~ZR&AHY (F—FrFu—->r, n=3x101*c
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ay7LTHBE (V—2830umT8. 3mW, ZhiX3x10¢%F / cm?+sec,
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BFUE—LAZK->-TRELTHF- =,

7T—3—-3 GaAsOXtpERRERTEL
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7 BFERBE2~3x10'%cm™3) #HCITIvF ¥ L7=0Db, 4880ADAT
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it Uit gt

N anN ON (100} surtace

‘ ‘ | undoped

ne2~3x10%R®

(a) (b) (c)

PL intensity (arb. unit)

- HC ! LI,
etching etching

B7-3-1 GaAs (100) OPLBEOHMMNEIL, (a) BHC] TEHLE
BArV—¥TRHELALLZOPL®EE. (b) . (c) BFHILEBUH
CITREAEZLT (a) LAKORUEET->72d0D,
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EROARZPLEEIRNL, ZOHEE. $1LBROHC I ABICX > TRLAKANZE
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RMLTWS2bDEEZXZOLNE, IT—-3-2 (a) OABRKAR-> LA —V2E5HED
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(1) (100) irrad. 2.4 0.42 1
(100) unirrad. 1.7 0.77 1
(2) (110) irrad. 2.6 0.61 1
(110) unirrad. 1.4 0.88 1
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5,

RKECV—VEREFEEZARLE, YAGLV—¥D1. 06 um#K—-+rJu—-2rGaA
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SR25,) e IT7T—8-83, Ar ANy Y LIHEHED2KREFHRLEES10e VD
T =V V=V BEOBROINKEREEREDLELDLOTHS, (a) F8HHEMDANY F
% (TOABRER) . (b) R3O0AED ANy ¥ (250AKER) . (c) 1240
FEDAINy ¥k (350AKREE) . (d) X6 0XMD ANy ¥ (50 0 ARER)
ThHbd, TOABREBRD2KEFHTIE. DHEENZ-EVENTED ., BERBFITE
WEKRGaAsHBELK-oTWS, MONTR., COPH»THREESBEIXEL., X7
—3-2LABKBILERD2AEFHHEMDERINAEZ N, 250 ABRERORETIE., %
HGaAs FOBILEBIZBREINTEY, BXBIOHZHFALK>TWVWDH, 350AK
£ TR, ZHEMOnEA1GaAs LOBEERIEL L>Td, 500ARETIE.
BREREFOBTERBIZIZLAL R B>TVWS, RIT—-3 -4, EHEBRERORSH
MREENIHRTH D, BILEBOEIRZHE600AT, ZOHRBIET-3 - 10HBEE#R{L
Bobnli{BTn5,

5 OBSRIBERDO L —F Tk, HODWEEOHI /A RETLTWA, ZORKEOR
{EBDEXIZ40—-50ATHho, FLLEEZEDNDO1 0 OBMTIIKEVA, E0k
BN 2, TOEIBHHETIR, EREXFOBREKRIDIVEBEICEL > TRE
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Ist layer 3rd layer
(GaAl)As (Gahl) As

substrate 2nd layer 4th layer { | S um
GaAs GaAs Gahs
(a) Cec)

Gh) (d)

M7-83-3 13, 000MMEMEFIEIAL1GaAs DHLV—¥DIIF—ikH
D2RBFHREA -V = BHH (BEFES510eV) R, (a) E1kV
TIWIV A XY T8HMANy F LIKE., (b) Z3049M. (c) i&
404M. (d) B6O0HMAN Yy FLIDBD,
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Lo BtEEnTnd, ABEEVWIRENLTILBEINTBZVEICEDLNRLY,
ZITIERV, ERBERLEIC, ADHREEDFAHIVEXF» VY TORELDH S, KM
KIERAFOLORSFETSIOT, DHEETH > THREAHETIZVBF ) TOE
ARTOARTV, ZOLHA1GaAs DEBEVREINILEBRTHIENTELE
29, ZDHBEZR., PBEXF ) THERETHERAEBREATHLELHEEINSE T+ ) VI
£oT,. GaAsBIUALIGaAsDEENRAR, TOXEBIENFREINDIEEIR
BERODIUBRIDEERLLYTV, LML, COBBETIETHICIE, BIEEBEX
BELOBMAZHMIARILEND S, ThIFEHEOHEHEBI TS, SRBFS
N eblnwF—<ThHs9,

T102-Z87
{13,000h aging}

°
—

o

(oxidized layer) (laser crystal)

L
- r\
iy L
. 1 1 1 A ek 1 A i
o 10 20 30 40 50 60 70 80 90
SPUTTERING TIME (min.)

AUGER SIGNAL (orbitrary units )

M7-3-4 13000KM@ELA~A1GaAs DHL—¥DIF—wEHTOD
F—Y WS HAIH

7-83—-4 1InPoXpiRERTRIL

InPRV—YXEBEHLTDL, GaAsBYELVRBILORERI RV, ZDkH, 1
nGaAsP DHV—¥TRIS—WEOHEN VRV, F/4, InPiZGaAskig
EECAY FXy v TOLEETHSD, PLEEDOSERSZV. nBInPOPLHR
B, F—VY Y/ BEDELVnHGaAskVb2HAEAPLABERRT I LIRS
ENTVBET , ZN6DGaAstDBEVEERTLLHIC, NEBLZInP (110)
FRLOFHEIKCESL, TOXAEISLOPLEZRMEL .

BHAH AL, 2R, BE, B2, 7IVITY, OCOKELATRNILLERTH D,
BE, BF, TV VRMEIY. 99U ETCEBAN-TOCUTOLOEMEAL %,
. KBORbIC, BEZ (4x107Torr) FTCAEZMLAKHBOPLEEDA
FLIe AVAEINPIRAXRF—7 (n=2x10%%cm™3) ObLbDT, 4880ADA
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rV—F%230umOBERIZK>T (01 kW, cm?) "ZIHECBRELED , NEHE
HOAT v 73, WY THBEMEE (A7 vy TEI10A®HEBFTE) 2HOTREL., L
—FROBHRIBEMBEEE > TAT vy TORVEBICKEYD ZATRBHE L, AF v 7T2b
HEREDT 2 VI ERMDMBRELTHOTY, TNEBITIB-DCATF vy TOLRWE
BMIZV—FEBHELLEDTH S,

R7T—-3—-213, EFBEKTCTANEHMLAEInP (110) »>OPL#®EYF LD
bDTH5, T, HoO0FHKIIKBRLTHRNMELLEESTNATHY, T (0) L
—FABHEROPLERE, (REAFELGEEOAZ IR RTLOT, ROBR/LHE
ZS. BX YV TOHBREBBEREZNEFNLBIUDELLEE(=SL/DT
RUINDETHS, MIECRLEGaASEtRPLELOBHENIZELL RE>TWS,
ZRPTNERLZEZAMDPSDOPLEEIIEREICKEL, L2LFLRERLTHS, —
Bi. BREPTANEHLE—EEPTIEMELV—FHXE2BH LLLEOPLBER, 2=
[P TANERLEDOREXR]1 /1 0BEL/NE W, BED, PIVITVHTAEZHL-S
B, MYPOFEPLIGHRLIC (BHMET) AL, ZRFTANZHL-BomiEs
RAEEORETHANT S, COELIE. BF, TVWVIVHOBEREH LIV AIORE
KEBHMELEXOND,

Ambient  Gases

air 0, H,0 N, Ar Vac.
1,,(0) 1 ~1 ~1 o ~ L ~ L
" 10 10 10
S0 £t < £ 210 210 210

e |[TTIN T A

KT—-83-2 InPAZREOPLBEOKMEIL. FLSREXSRE,

BREZEFTANEMLAZINP (100) FEKIZ., NV FX¥y vy THRERMAEMIFE
EET, o TRED T 2 VI BBV FENBVEREZIRTVS?, ThDEL
WEFTHERZEPTANEHALIEABOPLBERKRE 2 TR 2520, XERTIEA
EMESOPWRICPLAREMBEL TS, COLEDEBFAOBHEIZI1IOLEEL
ARL6N5, Chye? bRBREEENIHRXTHIRELBL IS, FE T =)V I BfIf
BEOELZANRTVDH, 10 LEBETHETH LRENLS0. 8e VREYEN, &5K
BHEZHEPT LI 0L CTRIIGEEFTHRICE VENHLBRTVDE, RLDEZENE
BOKBROREICFAIDRENOZORBINET 200, 203, 10LOBHICHIC
Tz )VIRNBRE Y END), HETIOIRIRETHS, BERETONEMEPLA
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REBIEBELL T Dok, 5K, 1. 3umHFEDInGaAsP PCW LV—¥%
FEMT2225KHMBIEIEALDODIT—IREEHBHELL, I7—-3—-513, EF@%
4 0AANRY I LIEROIT—WETHD. PROMOBOVEHBIEEBTHS., KFOD
B3 —Y B oHiB%RT, 510eV (BEKLLVY—-2fiB) £550eV
(F—=V zBEIFBREINBOVIRINVF—AE) TOEEEBRIRINTVS, UT7—-3
—525HL2 LI, InGaAsPLU—HTRIT—mERIEEAEBIEINATH
R0, TNHEDKRIE, BERBEL> TEAINIEXEEMIZEF TRICERIND
Tedh, VXV T7OBZEPOLELTIIBELICSL., #-T, FREXABEEIIHD T
+ ) VHER DL, BIEBRBEZNIKSVWEEZXDEELSFHHTES, Z0LIiC, 1
nPOKRERIEDERIIBBETHENTBRIEBBOHEIEL 5> T 5D,

el 1

40 ,?\ removed

R7—-3-5 2225EMEAHEIL-InGaAsP DHLV—Y¥DOIF—¥ED
QRBEFBLA -V 2 BIWMER, 40AAN Y I LIEETIIBEIIR
HE i,
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FEEZ, BAREIHEBHEREDRICEL > TGRIRWICBRIELI N0t bh o,
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bRV, TOXIBEENE, BIERED B> TRETHARAEMOI R E—RIBDR
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fiB3 5, InPT. TOH, PHEF+ ) 7OERKBESPLE L TIHEELIZY
s LEedi > TEBRBICIDADBF v )V TERELSETOLRXELTCEZEAL (71 M3
FoVA) \ FOIRIVF—-DBIELREZFEDRIZ,

DEDXSK, XETIEGaAst I nPOXBRRERILEFARDZZLICED., AR
BIEBEBRCHTI2ABHDROFENERKBE AL VY —DEREHBZ L. Thb
HBRILCE > THEAINIREEMOE LI TCOIRIVF—MNBIEHDILEBELL I
L7,
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FEORFRCINVBOLNLERR. KOXIKELHLNS,
1. GaAs#300CRBECMBLANSGTINTY AN v FEFIZLICED, 7T
YOEDAZRDY NG aRELTE DL BT ENTE S, :

2. GaAs,. Al1GaAs (100) HOBMERFZIZ.,. TELEBNOBREF (La—V¥
yRRE) LELBADT YT I 2 TRERED 2 BENEET 5,

3. AREBROMMBEFRRITA | AR E LDICAHT S,

4. BEZ, FEOMKERE (Al, Ga) LEUHIBAKIREZONy VXY Fizgh
RODIK L, VERE (As) LREUHSBERIRNSy ZEY FHFN, As,0s1E
WREEOBIEY L TERDA s 2T 5, g
5. BE1sRETEOMIERBCFEST IV -V LBIEEERH RBI N KRB
BT AV —P L HBENS,

6. GaAsTit, BIEKEDBORARERATRE LY Y~ BAZSND, ZOLD,
HHEEU LOKEBHETEEOHF v Y TOERXBRZANEL, B RESNDD
DEEZLND, |

7. InPTid. ML > TEREN T = VI RMBEESEFTRICIYYENE, 20k,
HEEBULOXEBH L THOHF v ) TOREERESRV 2 BILRBES L,
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AREOHBHZ., FOARBLEETCELDRT - VLAY EEGOBERICEZ BB L,
BRERERICETIEUA2BILIAEhok. ZOHIZ, I-VIiEEdHEL T, RED
BHETHHGaAsRUInPERD LY, EhfhitHLl, 4DV av M X EES
BRUA—I v V7BREB*HELBOXEAZLDASIERICEFMTHAXRLE, £&1L
RS, AEOHEVHABRIEBEOFAEC L > TAEREEY XTS5, REARBIEZ,
&R - FEABEHRIERLOVBREINDZLERRHCRLE, FHETIR. X5, B
RBILBEORRBREY., BHELSFEARARBRELREILIERISFMICHAR, F
R Ry 53, BENABEERHE2B85 L. RUBREEOEEBEEEBHZ LN
HETHD, Yavy FFERLLTIZ, &8 ¥EHEHRKICEY ., AEBRBIEER
BREZINRDZDIZLEN>T, BEMNI ODBREOIVWERBEUIBONDIZ LERL L,
F—=Iv7BRBRELTIE., ¥EEAKLORBICEDR>-TREACEREXTHHEF—Y Y
FENLYBABORRY., BEMEERZEILDEEFPHCEEL LS., AR TR,
BEECOBRERF—VY/EBBIRTIFERNNDZ2B5HIC. ASIERIGITES Rty
REOEHZARDI LR, PTRIVIFVEIIEREF-VY VY FOERET- 1,
FHETI, BEEEERZ2BI IR, EEEEN SR COLLRETCHOLELERMICHE
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