T2R2 rIgA2US-FURIMY

Tokyo Tech R

esearch Repository

Od/dodn
Article / Book Information

Citation(English)

Type(English)

gobbobbbuggoobbobbuodoogoboobbouaa

OoOoOoooOod
OoOoOoooOod

Degree:Doctor of Engineering,

Conferring organization: Tokyo Institute of Technology,
Report number:[J [0 341901,

Conferred date:2000/3/31,

Degree Type:Thesis doctor,

Examiner:

Doctoral Thesis

Powered by T2R2 (Tokyo Institute Research Repository)



http://t2r2.star.titech.ac.jp/

B1E Fm

1.1 HR

1.2 FHEOHN

1.3 EFRL DAL
ZE X

B2E HATALEESWEICEDEXRS T ORE
21 F
22 1ALk

2.2.1 RITRFMBEE S rEE

2.2.2 AT MEHE
23 ERERBEOHKR
2.4 PIMSHIETHLNDEBEARY M
25 AFITFINSDERT S BOHE
26 F&

& Xk

BIE BRI FOBH
3.1 &
3.2 A F ik
33 A AHEEBAXRY ML
3.4 BRI T AT EREBR
35 F&®

) SEHR

FEAE BRSO TIT ALK ENE
41 F
4.2 WEBEBBEBHKENE
4.3 EWRBEKREN
4.4 KEFRIKENE
4.5 TS5 AIERIIBIT B BERE & FENE
46 FE®
SE R

10
11

14
14
14
16
17
17
20
23
27
27

30
30
30
32
33
34
34

36
36
36
42
45
52
54
56



58 WK T La-SiHEOEEMIEIRE E ORISR >

51 F 59
5.2 EEOFM 60
53 EARBEKEN 60
54 WEBEBHKEHE 62
55 KRERRKEHE 64
56 TI5XIEH 68
5.7 RRIEEEKRFYE 69
5.8 AL EERY T OB 72
59 ERERBEEBICBIT3EKRS T O%E 75
510 &8 77
SE R 79
EOE BIREFRERIEIC L D AEBRIEOSE 82
6.1 FF 82
6.2 M5 CEIFE RS (in-situ UV-PECVD)RR S 82
6.3 RRIEPERIERIFFRHZIR 91
6.4 & 97
SEER 98
BTE SRORBZE , 100
7.1 F 100
7.2 K[HPORBHRS & REZH 100
7.3 G 102
7.4 FE® 103
SEER 103
FE8E K ) 104
B - 107

AMFRICERT S LREE 108



KEALTEN T 7 AU A @SiHEISESEREZRE. BEFRESTH1I0%D
KEBETZ2EOTENT 7 AXEETH D, TENT 7 AXEXKIIZO—BBER &
LTHEBL. KE#ELENAESTHD., BhFOEFOHAREEBNBHICEZ S IENT
E, TNCE > THEOBENFECHKAENRFEEEZ S EANFRTHSD. ZOLDR
HEITEEROEEXKICIRSNENWEMAHEETHD, TOHEEZFALEZICHZE
FLEBRENMTbNTER".,

FRLETEN 7 AXEROENHE XL Ra-SIHRERICBBEDODNTNWS,
OEOEEEL TEUEHERA /Ny ¥ > TENRER TH > 7278, 19754 1T Spear & Le
Comber?SZ D EDMRE FHIFICEKIIL =2 &ick D, 75 ALK AEHERE (Plasma
Enhanced Chemical Vapor Deposition: PECVD) £ Z OO &k & LU THID THEE s Nk
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—BEICH LU TRESELES, ERETHLHEVSRINEIIASRNORIL., ¥
V5 ORFITIHEREICRDIRHNL DA BIMZ S B ERRESh TS, £/
VIURDNWTIEA A M RN F—E D BENT RN F— LB ICHEAZE S REN S
HEETD-OEBETODHMENRETIHOEEDNS Y, ZhicdLYy 5>
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)

25 AFVLIFNDPLDERY S BORE

BEART MV OBERY SOV TFINS, TORSOBZERIIRD S ZE1F
BH TRV, FIZHA T AMCITHEIRBENRISRNEL TS, &1F 2T
NEFNFNOBERDZEDICIE. 14 LR, 14> 0BEEBHIEFTOBERE,
BRHEZBOREBRENDMD, DA OHNOHMEZBET S ENBETHS.
BRLEDYIONFERLER O520F) DAL T FNEENUNDL Y
FI (STHN) OE—IE-REBETEE, STINDOITFIBHRENRS T2 HFD5
BI2LBBOTH B EHRENS (K23, K24) . —HFI08FO142EF YU
1 —AERESOEREMVETH D0, LD RENLFEED S ARSI NBHERIT/N
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IND, LENSTIZITREXRY SO BEICHEERI S OEENST (BRT T
UHF) WCEBL., FOBOHEERASZ ZEETB, B BRI S URES T
ERETHEESNSRD., RESFERERVWENKES T2 2ET.

PIMSTHBOLNDZ A AT NN ESFOBEHETHHEEL THEHEAOENTD
BIERRE LB LU TRODBBEEREEAA MEERERE L THET 5MEEO DD
ETH-72 ", ETREETIE. AFTEBHATHBAE £/35>2. PV
IZONWT, TSARBLTENTNOH X 1 BEOAZRIERICEAL. FHhERER
ZEE NT hOY) THIELANSHEBARY MVOEHKEGHEZRAR. TOHER2
TOHAZOWTEHADBERDOEY—7 (m=2, 32, 62) O FFINREREHICHA
LTWBZ EMS (KM2.6) . ZOFEHEHIIBWTIEK2.6Z2REREL. Gons51
DT FINRENSTHPOKE, /250, PUICONENERITESLZ &
Bbholz, ZOEIICLTERDEKFE, /52, P00 TOBEATRIIE X
FENFN9Ix10°, 3x 10", 8x10° ecm™>TH 3.,

10° = (o8

Ion signal intensity (arb. units)
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107 - 10° 10 10

Gas pressure (mT)

26 AF T TFINVOEIKENE
A KFEMmM=2), @:FT/)TT7>m=32), K TIT>(m=62)
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—FHAE L TAFTERVEDICHEENBEETERVWRNI S EORRY S
HTOBIZOVTIE, EBRITOHAAAMHEREZREL., BERICKDEOH
ENTRERE /S DIV TFINERBET B EICLDRDE, BRI T D 1HFH
1F ABERIZDOW TR, PII2DBEET /2T ORUETH S T ENERKIC
bho T33O0 ** | RUTSIHEDEKRY S IZDWTIREALH T3,
ULNLIEREAY >, TH . TN EHESRILKEDORSIN S OBEHETE Z NI,
BRSO F ACHERIZ., PUIVETRICHATEIERETES?, ZORE
iAo U A EFEEHE DRI T O1F ALWERIIET/ 250K AF >
LEEOMEIC RS, —FK2.6THRBED LT D1A ALKERIIET/ T 0H
METHDBIENS., ZOMBENSHRIT S EaffR U A FEFEREODERS DA
T ACMEEIZE ) 25> 0040-DfEICR5. IS OBVWE—BT 4 AL &AW
FOFHBR T HFA A AMEBRENDI T A AT OERADERNWIL B I ENEZI SN S,
UEDESBIEENSRDESNAF ALBEEZH N, BEETHETESE/ T
TV NSO T FINEEE ORI EENS NS U EDERY T ORI
DWTHELRE., £2FE80mTorrDT T > I XARPIZERET D, BRI I VEEFVRE
NFOREWETDE, KE. B/, PPT2, NI FRIVID R
SHTSOBIZFNFNS X 104, 7 X 10%,3-5 X 10%,2-6 X 107, 3-9 X 10", 4 X
10°-1 X10"em® &7 o572, A4 AWK ELRBIIONTH AT ALBEOHEMIT
REDENWIZXIBENKESARSZN, ZTTRESINTLWSEDKREVT S XDEKRT
SUTHBNILTUTH IHURNOETHSD, P2F24F (SiHy) BE/ TS
CHFD0I-1BRELRBLON, JOERBIBINETRHRESNTVBHEEENTK
EEITENY,

BoNEBRI IR TORBIIDNWTERTRE, DUV 0BG, TOBEEIIPH
STHNELTRBENVSIH,TZH N EHRTENRDKREN, 52T IAIHD
SiH,7 VHid5 X 10" em®BFEL. - 5RBETHD EEbhTnE 7, &8
DREANOFEEIIRERB DT Tv 7 X (R XA TORGHEROBIZHAT
BEEZLNBNT | ZOIBHERRBEMHPICEETIEECREKETEZ LN
Hy ZHPTAEREBEZLEDIEKR T VIIRRICKESTFELTVWAIENEZLS
h3, BRI DOHTFIIONTIE, EEH TORBEMENZDRBEANDFEN/NET N
AiEESH D, LOLAENS, BRI FEGRI IS TVHINOEIGH,. £/ ¥
SYEEUACSTAN CVIAVEFEIBELI DN LOEGEREE L
RETHE, KMHPIZERSS>ISPHIVEE/ VIS HIND0I-1%EET S E
ZioN3, BROaSIHEOEE L, BEAkORTFEENSXx107 cm™ 128 U TRME E
M5x10° cm*BBETHD ¥, BEFI°FEOI O 1 AORMABEEE R>TNBIEM
5EZTH. EITANDOE01-1 %E2EHEDEERI T ITTPHIIVERLUTERTE
RNWEHETH 5.
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35 TS ARPICEFHORTF. HF. TTHIOMIIEEDIF L HEET S,
BEBBRETENTI 7 ALY AVEERERTHIRGETOA A EEICDWTIIFML &K
£ RN, RS DO VEE S B L TSHIBL AR ORI TnS *
2

LOLENSA AL ORBHEZHES DHIL ERSEMENLL EICKENED > T35
AXFTRIARIBICBWTA AL EERRHERETRREEND 5. BERIZIE
aSIHEOREADEF S Y0 MiEE0ERK . KAETOI U I KT OER & OBEN
EREh T3,

%2 BETITBZCTPIR RS 2961 4 AL L TR T SPIMSHEIERIC DWW TED o
Fo FRICHLAZETIRIHES XD I >0 FREICHW = RITREIREE S TEE T
A4 AR TIZ, NIV ABEZBIINT DI EICED ST IXRHIHFERET @RS
SoAF L ERBLUEZRIIDNWTIANRS,

32 AFUBIE

3.1 A BB OBAE S AT LAERT. P bEEE AT (Ll TPIMSE E
ﬁﬁ?é%tﬁ&ﬁé@ﬁﬁtﬁ&bfm5E4ﬁym4ﬁym§¢®ﬁbmbﬁﬁﬁ
VFIZBIIMEN TS D ZNICE > TREINTLEN, BESWORITE~NZDRAD
TEMTERWN, £k EA T ETOFMSHITIZE DA 4> OEEANY ML ERE
THEDICIE, HAEMEZESEL T CHERBMIRITEICEDAD I LN E
ThH b, FHLFROSHDOES. XA+ AbD L —H—/ UV ZTOF DR REIRIE = &
BN, A EFOEEORETA A AT B ERSBRHAETHZ 2D, L—F
— IV RO BATOFDO B ENERE ANNETH D, TITEAT D EHRES —EIIR
FECEDARERM 27O/, BEMESE L THLHLEMICFIMT 58BE &
LTI100usBRED/SN ZEFEE AV, MULEBLEEN S WESIEEI A T 25 A
CIRITEICROSAA, RITEMICLAIERDEN TETHESNET DO T ENTER,
K3.10LSICHLHBLERCMT 2BEEELLT/ULABEEHWS &, 14 1LHE
BICEETAEAF > HEZ OOV ABEMNFUH UERITHD > TWSBREICEEE
k> TRIFEHANEZDRAENS =D, FLHLUBEN,D > 72BHE ZTOF DR H
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= >
®—[§ HEH B
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UM LB
Pulse generator

31 1 AREROI AT A

WESE LTEST > OBEMNITAS Y, WIABREREREE L T3d bR
Dk ERERD200 VE AW, FEREIREEESFREMEOT-OLH LERIZFI
Mg 5NV ABED/VIVARE U TIZEBREATHRADI usZ AWz, ZORHIE
RITFFFHNASEHEZICHEEL Tm=300fZIZH4L . INPRROAFTLTHETE

214 > DEERNTH S,
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33 AFAEBARS M

TROBFETRELES S TSP OAF L BB T EEBAXRY b
VER32IZRT., T XYROEHIIRERa-STHEZERT5LETTRIE L, &%
NTWBINAVEFOREBIZAA DT FINVE—IDEDbDN, S FEXIT 1L
LTHBSNB AR MIVERERE., @RS T CEBAIF T FINEEDEERANRY
MhEsE, ZOZEEBHRLEBLEEADO/NIVABESIINCED. BEORMFIZ
1A ACEBICH BIEA F > DAHABHHIT, DORBIIRITEICEDAENS Z &EIT K
D, RITRERIDEEC L 2 ERBONNRIEEICR S ZEERLTWS, HLIBLEEDR
FSIATEI TR 72K DITRI00 us& &1 F 27 FIL DOtE (K40 ns)iZ LR TH7R D
KEV, ZHMNOST+R/REBRBDBENTEAZDIX, MLHLUEEN M- BRI
AT RE FRIRFICRITEICEATAIENTERLZEICEBDDEEZENS,

SiH, *(x=0-4)

Si)H, * (x=0-6)

SizH,* (x=0-8)

Si4H,* (x=0-10)

Ion signal intensity (arb. units)

S 1 2 ] B 1

0 20 40 60 80

" Time of flight (us)

K32 TIXvHOALTOEBEANRY ML
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BAF T FINORITREREIZL —F— 1 A AMEDBO L —T =SV AZERELZR
FERIEIZERU Th 50, BESBETEENKENWEPIMSEIE LN TESRZ S,
Bl 2 iESi,OTOF T D PIMSIZ & 2 EAEI3KI1200 T H 2 DI L. 1 A > BIE TIZA9240
BETH D,

BENEARY MVS TSI XHh DA 4 L BEEHBICHET 5. HETHITHLD.
1A EEICBWTIE. SOV RABEICK > TR 3150 UH LB & Bt BRI
(HEMEIES=10mm) ICHB3LTDA A NTOFMSANEY > T 2 7E3NHHD L
RKET B, —H ZHUTHIRT 5 b L2 B OPIMSEIE OB O Y > 7Y > 7 O HERWN 2
ETERLEATAMEHORED A X (=0.6mm) TH5HLETHE, FREIIBNT
TOFMS~GE DA TNB M H E 725 RO OEBEIZFN TN10X3.1X 1.0mm’, 0.6X0.6X
20 mm*EAz 0. A F S BIE OB HBE 3P bR OPIMSHIE 12X T31.70.72=4
BEBNIEITRD, 0142 L FERICNTIREDENEERL. AHiTE
BLEE /ST OHAEREET S, PIMSEIRIZBNWTH T U LV HEBOZ TORT
WA A AT NEBOEARE 2501 F ALHBRERERICRSNBZE/ 5201 F
VI F N OBHMEICHYTAERETDE, ROBRVWE— TV BETH BSiH, 14 >
DEDE /I 21204d % HEIZHN0.009 %D, ZDIFAHBEBTIACEEZR
BH5E6X10°cm’E 72D, REOMELD 1 HREELS YY), #EINTWBET 5>
TIAIHPOBFEELDD 1., 2HE< B2 TWB Y,

34 BRI UAFERBBIE

K3.201 A DBEBARY MUIBWTEB ITRERIIERBOREVG R S 1
TOOBEENEBDNINHDERBELTMEDENENDIETHB, PHEFTFOBE
SUAVEFORND EDEMTAEICERY S A TORBIHIHKTOEAL., T h
55 DBIZTE /ST UHFIIRHLTEFDOLI%THD, —H1F>OHE, 77X
TREICHEET DN, BRI AT CORIBE/ VA AF L ERBEL TEEE
DA—F—TH 5, P LOEBIINHROBMEDERNE D —HLTNE "D, £F DR
ERE (5 AU IEDOWTREBEREEHNCHENRINTED D, ¥
GAZY P TREELTAF > EAMSHA FEORSTRETS EEZXSNTNS
I AF ERHBTAIEICK VR TFEDRRSERTEED., 14252 FFvTL
ENGHFREZTOFEDRALNTNSY,

LU S ARSI A F DT T2 EORIRIBIT B RIS E
EEREZINZENEB L THHEEORICK ERERRD NN, 0 Lidf#
BRI EBRS T AL DERRIGOREEIZIREEDLRENWIEEERL TS,
LM TERSY T oA AL OEENARE N EOEHRE L TIRERBE LIRS B
BEEZDVENRDD, (A BRARY MUVTEXRY T OEIEMNEL 5034 %
DERSTELTERLERSN T I AIHICBVWTEFERIZED 1AL ND
ENMAZ DI EICEDBDELTHHETE S, BRI I I A AMAELIRBIILE
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BoTAAACHERNAELES Y, FEEBRS T HTFOAF ALTFRIINF—ITI T
SYMERIY TS5 DEBTH.4-10.5eVT H B M, %lk:/ﬁ ‘/O)ﬁfr Z OB ES
TNEL DD D, TIXIPICHEET 2BF A LR BTFOEER. BTE
EQIXNF—RHNLEZTERS T > OY A ANKES fgécbom'ct%bw% ),
EWOA A LA ETFEEOHMEERT A2 EIE. TIARPOETFEREDOL T
NE-BHENHSN TN ERENSEEBETHEMN, 4 ALTIRERETIHEML
EEDICERY S DA A MR T I ATHIIBNTREINZZENT SRS
WTENDKZENY A ZDEKRS T AT OUBREL BHZRETHS BN,

35 &

R ERAT R EANTY 5275 AR A GEET (A ORHEER
IMEEFFo T A A ACEBRIC BT A F > DML UEE S L THRIETH100 s,
WV ABEERNSZEICEVBERIIREINTIEZLAWES A 2EES
REORFEICEIZAR, V52 TIAIHROAA L OEBMRNARETH S Z L &R
L. = OFEIZE D hHESFAPIMSEIEL TESNZERARY ML ERKERA F
CEBANY MABELNE. &1 ORIFHERIIPES FORELIZERAUTH B
B HBSREIERNASBBIIONTETRLE, AAVEEAXY MM SDA
1L OEBIIAESTIIR WA, PIMSEIETROEE /T OBEDHEN SHET
BEAFL DBRIZPHSFICHRBANNE <, 10°em’ TH o7, ThPHEERS 5
SCHARA AL TIHEBOKRENEKRY T A A OE) U IALAFUICHTIHE
BhkEMof, CHETIZXTHIIBNT, BRI T OV XNKEL2BIZONT
A ARSI, M1 A AT FINF DA T B0 4 AICEF ST
2B EBFOBENEBRL T >OHAREEBITELRDBIENLEDBOTH 5,
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41 F

COEBETRIEIERTIATOFREEINIZHTEERS T2 OBLICDWTHSL »”
KL, 8O T IXIFRHRERENS T I ATHOEKRT T > DBENIDNWTEET 3,
35075 AL THERIN 2a-SiHEIZZ D ERZBIZ L > TES NBEEN K
ESENTEN, TIXIDOEHBENIIHTE2ERS T OEHTOVTIEIINETT
RZARLGNTW RV, TOEZARTOERS S OREZHSMNTTE-DICEET
FOTIAREHREREZRARDB L ENNETH S,

FITEANLB TSI TOEADEREHETHD . NDOa-SiHEDOBEIC KEL Y
BrEZBN<DONDOEBIZHLERS T > NEDEIIIBLT AN 2R, B
KIIEBIZE A DEENKEWNTA—YTHAINEBEENEENEBEEEZE(LEIHET
PIMSEIE 21T o7z, E-MBERERZEELELTHWSLSNS, BRAADE )5 2K
ZTHRRTHAKEFRBIIBVLTERY T > OKEFRBEEEZHOMNILE, &5
AN T —DERENFITIHRND B EEZSNTVE T I AIEREICHE
HL., 7o9XRERIINTHEmRT T ORI DWTHNE, TNEFNOREELIC
HIB@MRT T EOEENS, TOERBEELZDKRKEN Y I NTY —DERK B
BIZDWTEZL .

42 BEBHEE]

VICTIXAREREIELEABEMNEE NI SIHEOBEBEICAEEELEX S
GUETHZ, ~RICHBENINKERBEE ) T ON@BINESREREITEL /2
5L, LInLANSEBICTS A yas /5 —2NR4EL, HBEHEED
KEOERMEMT 5729 Y, aSiHEFICHD AZNIHRENE 25, N7 52
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Ion signal intensity (arb. units)
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Thickness ( £ m) 1.1217 1.9084
Deposition rate (A /s) 0.3895 2.1204
Refractive index 341 3.32

Optical bandgap (eV) 1.78 1.77
Hydrogen content (at.%) 12 11
Photoconductivity (S/cm) 245X 10 2.90 X 107
Darkconductivity (S/cm) 7.61X 10710 238 x 1010
Defect density ( /cm3) 480x 1015 59x1013
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Photoconductivity (S/cm)

Defect density
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.Ion signal intensity (arb. units)

10'4: T T :
L a) :
@)
O O
O © O
@)
10 .5 | N N 1 2
3.0 - - -
b)
20 | o © ]
1.0 B O 7
@ o 3
0.0 ' 2l i 1
10' ‘ - .
c)
® [
0 = . =
10 ; . P :
[
i R =
T I
10 'E o 3
= A
. ‘ A A
10_2 .A.,;...l MRS |
10~ 10° 10’

Deposition rate (A/s)

B 5.6 a-Si:HIE D a) JAREER (O) . b) RMEE (O)

Q) ST SAIPDBERY T 25T
(@: SiHg. M:SigHg. A:SizHypg)
DA O R A

71-



L

58 RHLBHELERS S OBk

RIELZEDS S TRERE | THDa-SiHEICD WTEN S5O0 S E2RAN
7o ZIZTIRERS S ORLMFEANDEZELZASNCT S0, BEOLXKLEOMIC
BIZBRS I PPN T I AIEHTHEEZERL. 2OXS LTS, Zh
S5OY > TINORBEREITE ) 25 2 HES scem. ERBE20CE#EEL. 1) EHK
BENIRTAW, 2) 102KEFHR. 3) EHAEAMI00Hz, WEEHHI4 S TH 5,
FERRFHIERLLRBHAM 1. 100 mW/em® Z2X%iEE L TR BN, BEbORBOERE S
WCITR> TIro 7z BIRTEN T 7 A2V KBEEMTRELEEENS . Bt
WrOBREEFIKTICTHS. BRIIDORRELTISIILERY., Zhicxs
DHABNARORMEEZLZ Oy FTEHERSTOLDICRS., ZhhEbNELDIT
DI COENEMT AICONTHABRHEORMEEIIEMT S, HickiL1) »n53)
DHET, @RI T MNP EHTHERL-E (K579 TRES films" s £3) T
RIET 5 X NRERDITHNMND S THBHBO REBEN/NE B =, B5.7101
FtHAET (BRIEE) ORMEEDRLEN, BRI S IIRERL D O ERNEORE
WL TXOEETLZ LS, £/2 K581 EER 2 REERICHLTH
T Oy el EOEETHOIRPEFEEEZIBERS S IcdLTTay FL
ZZHDTHBMN, AHEFEEIEKRS S EELHEELTWS,
INTTIOEBLITARBER IR 22008 B0 RIS Y, mREEEH 2
WO NS DNDHETIH I NS ZENBESN TS, LALANS ZZTHEL
RUEZRANZZTNTNOBEOBRERDEIINTN D 10° ~ 10" SmB TH . &
DB OBFRE LMY 2 S HEEEROENKZNEEIZREZS>TNS, WIICER
FTOXHFFE OB R IIMFHEREPFTAM O R L IZBEGENENE BN 5,
HAFEDETNDOUEDTHASISHEATIMET I TIZ. KBEFMESL T BSI
BT DMDSIRF EDSi-SHEEMEBETREEDZICEIVFNEFICAZZ &1L, *
BNRICEET SET FAOBBE TRET AL IILE I > TER UM S .
2TV TR (DB) BREELRMERD LS5 ™Y, ZoBYMckoTE
L2 DODBIAEDKERETE ANEDLSZLICXVBEEL. REL TEEL
SN, ZOETIALHEAITZE, BEPDOKEENDLNIZEFNSISIEEA NP <
RO, Lo THAERRMISEELICK W EITh 3, ZOETINESEHTLIERKE
RELT, AN KZEBORD E L BICHEBINDS EVIBENHZEDD 5,
KERBLOMHBEZBETAHELH DD, LR L AL D ICEFOAZEETOES
BICHEHL., SFHESOKKRETIVENDIF ERLISEENBIFTH D LN SR
bHD Y, KL EKEZEOREBSHEL DOBRELTAND -ONBILRBREFT- /- &
DIEREIE 2 FRIVRINS I TEE L7z, XH LB Da-SiHE D REGHEEIC M LTS K
& (C) . SFHEEE D& (H) RUSIHEEOE H) 270y b3 EKS5.90 &
DITTEDM, INDSOMBEDITHEBHEORMBEEICEL TIZ o5 DEEEKEIZ
B9 2803 5CKUH J3HEDIEL Ty, —HH,EDEICIZET OIE DM

-72-



x 1016

10.0 : : . ,
80 | R = |
A~ H
e
é 60 | i
v »
> RHS films
2
H
S 40 | 2R |
131
2
A
By B 4
20 | O O i
O
Q0o 8
0.0 L . : —L
0 1 2 3

Ion signal intensity from Si HHg (arb. units)

5.7 ematan (O) RO BREHE (M) Da-SiHED RMEHE DSi H K

AS5NBDHDD., TOEI2-4at BEBMDT/HIWN, SSEDOKEFREFEEORERETD
NEBEEEAEOEEHREREDEEIIFETHE I EERLEN. ZORSEIHOE
ENSHaSiHEFOKZEOHEFREIIHIS TTHRERICOBRTHD . KFOHE
FEREBARNRIMEERK. WA REREIMHBEZEDBOTIFRNWI EZRLTWS, &
BSI-SHEBGYIMET IV EFET HERMERE LT, ESRICK 2MEHEIC & Y DBORKIE
BUIAZRERFRIEELARWI S, HABHEZEOSDBEIIRETH100AITEN TS Z &
RENBITFEN TS,

PLEDESITRKIBRINTVAN DADETINTIEZ I TRONENS IO

-73-



Rate of photodegradation

]

SR AET S SIEAED TR, WAIKESE EEmRS T > EOHBRERZE S

101

— W @
0.30[ || ® T
H ®
m B )
- A | e ©
| o
0.25T .
|| o
0.20 - e
102 10" 10°

Ton signal intensity (arb. units)

5.8 95yiif7¢@%%@ﬁﬂ%gawﬁﬂﬁmﬁ%mﬁgaw%%

@®: Si;H. W:SisHg. A:SigHp

B e, KB ONTERY S OBENSEABIEBANTHDLIICED
N5, SHBICEETHERD T ORIZE 2 ETRALL D ICRBRBIIBRTRL
TEETEDBOTIAN, BRI INE U I T VR ERBRICRERGICHE
bé&?%t‘%kvayﬁﬁﬁﬁmtﬁﬁﬁé:&K;D%%%K#bfxfﬁm%
R DTSRI s bOEHRTE S, COLSREANSEKY T > ORBEIE
OE5DO UM DNTRETERT .



20 T T T T T
—_ O
3 O O
8 O ] Ol
= O O []
3 10t 0 J
H _
g 0
e
g =
>
=)
o
®
‘... ® o
o
0 M 1 M L 2 L 2 1
0.0 2.0 4.0 6.0 . 8.0 10.0

Defect density (X 1016 cm'3)

(5.9 a-StHERDAM 1 K104 BINBEHEOREEE L EEKEE OB
(O) 2k%FE. (O Si-HKFE., (W) Si-Hyk#HE

59 FERBREICEITZERS S DEE

AIE TR L2 K D ITHA L ICBEET 2 TH S EEROIACEE, KBS
FORMEZEIZIIEKS T EOIEOHENESNS., —HEARETOEENSIE. T
NETHHEMNER SN TELHEEKFBITE T 5343 L b H LRt & I3BEEE A
BHSNTIR V. INSOEBEFEE. RMMEBEEOERNSHAALDOATZZALITD
WTERTDHIERBE LW, LALBESHLIERS S O3 FORENSKALRE
COMEZERTDIEREBEREOHDILLEEDNS,

AR L7ZE D IC2RFEEICHT BT O RBEEDEIGH S ZEXANEKHEFORE K

-75-



VIUDBIERLTMNENETII RN, BRI I IOMNEEL D SZRARBIZDNTE X
5L, TOVEDELTERY IO FORERA LODBANDOREERIENEZ 6N5,
EHBREIOCUTIZBNWTIRRERAIRIZEAEKZRETFTEONTLE N, TD—
BOKZBREFIETZHNDAF o TEIEHEIN. BISEL TIBDHTHRWEN

SDBVAERLL TW5, RRERIXIZODBEFEE MM EL THEL., a2 —2yar
BEZHERUTRENETL TN, BFICREREOEENESN/TLNWDBIL, TOE X
BEhAEEDA TN, BREOICEORRBICRDEEZSNS Y, LMo T, DBAD
EERINIRERRTH 5 EFAFICRBIEERISTHH D, Fo5N 5a-SiHEEOKE %
ZZH5LTHEETHS. DBIIFTHEBEFEROREPLEL TERETHS 2D, &K
VIVEBURTFOIRIGTADHBDEEZISND, ab-mitioFtEIZE> T, EFINELT
/S5, D5y MU ITLOESFERAWZa-SIHERERE EODBANOKE S
RIS OEHIL T RINF— DO ENMTON TS, ZOHETRRIETS (@RI T2)
SFIIDBIZBEHET A RERBAO—FL EL TEROEOLN TSN, EFEHEIRINF—0O
A4 A EFHOERMIIKHEANS DS FICHL THREETH 21T TH 5, a-SiHERE
FE LODBE LU TSHSH, 7 AN EETIINEL ZFETIE. BETLIETIINHFOY
AXINEI T ME R T T ANERELLBITH S TDBNDHESICET 21EH L
T3 ILF—D128.5 kcal/mol 518.2 kcal/molE/NE L2 D, A XOKRERERS T IF
ERMEERIGER LTV ENDMN D, ZOXDITRERERGIZBNT, &K
DI CATFRRMELDVBESIIRRTSEEZ DI ENAHRETH S,

EZAMBRY T VMEDBIZHEB L-BDREEZEZ S L, /050 /0O
SUANPHEELEBEEREBEL T, BRI ICBEELEBRIRZOBOENOR Y
D— &R THET, DUICENENGTOEORY N —BEOBHENNZ
<725, BHENNITIIURZOED OEETIZIBANKEL R, BERBN &
RLT <85, AARMPRERELRSTHR Y NT—UEEICOTANFRNITEE &
UTHRAREREGEIZRD., XFEREEL. b AAERILPTNEEIZR
H5ENA DB, TOXDITEZSE. DBEORREREILTHESLYPTWERI SN
FREIZBEE 95 2 Lida-StHEOHREZ FALEICL . BEEZETIEAZIENFHEIN
%, R5.101TREINDEDIT, KHERFEEFRREBEDO ST AR MIVERIET S &
BEEHERDITTAE—Y ORLEROMEIZY. @K I NHEMT2I2OoNTE <
Bolee TRODBIDTITARY MOKERITEKRS 5 MNENRICREER IS ZE L
TERSBEETHEREROEFOEADEMTEIEERDLTNREDBDOEEZ SN,
CITRELEBRS I VRETAETFIINEXFTHIHELL>TNS,

BRI OBRTOBARVEEEDERIT. 7525 —ERRIENKENEKE
BHEBCHHBRRENE Z 58KEFRBEIIRANSN,. WD 5 BIFREE % £
Da-SItHOFHA TIINABRE EOHBEIRIRFTHS., ZOHBMIIHIBH®R THRNT T X
REAOEHBETH 28, RERa-SIHEZERT 2 E WD ER TR BEREVHERET
HB, TisbbE, NIFV—ERPEERNWTIATEBETESITERY T EHDRN
KRRZEDHT ZEITEKD,. EADRWEENMEE S NRIGEE RS L IR D
WEICEND ZENFBEINS,

-76-



100 T & T T T T '
o
2 ° -
-E .
=
=
)
=
g 10} u - ]
3 '
=
=
20
7 4]
=
= A A
A
10 -2 M 1 . | L 1 L 1 L 1
171 172 173 174 175 176 177

TA mode frequency (cm'l)

o)

510 a-SiHEDSY > AXRY MBI STAE-ROMBES T TIX
! X O T O EE & ORR
@®:SipH. M:SizHg. A:SigHpg

510 &&o

SEIERTIATOEHEMITHL TERS SR FOELEBFEE L OREEICID N
THSMIL., BRI IR Ta AR TE DL S Za-SiHE OBZRE FOREIC B
BEBMIDNTERLE,

ERBEKRGFEEIIDONT, ERBENELT S EXABHFEIIEHEET DI &
KT DOBEITH I BRELMDTANI W, TOZENSERY T Ma-SiHED ¥

-77-



BRMIC 52 DEBIEREEE RS ENRDNE L, RRBENMERTIIH27aE
ARG SRVWEDICHERENMETLEZDDEELASNS,

WBES % HEINTT % La-STHEOREHEITER S 5> OMME & BITRAITET L.
%k&ﬁyﬁﬁw”%ﬁﬁtﬂbfﬁmgﬁ&mé:kﬁ%@éhéoLﬁbﬁﬁ%%
5&%%hﬂtf%$?éYfﬁfV&Wﬁhéﬁﬁtlét\E@%%ﬁﬁﬁé%t
BT BICHEDLTELRY I RBIBIT S, ZOBKS I PORME, v T X
7@%@?@%&95/®ﬁ%ﬁ$DMEéh%@KMZ\&Dk%mﬁ%i@&U:
SR F—~NEERTE I EICEBBDOTHD, YU AN -REONEREE K
FEEBIEND, 175 XTOERTIRERS S IIBENICEOEBREZET S
BTWBEELD, LEN> TREBBNEREEORERED 513EKRY 5 >ida-SitHED K
EREMERTIRZ2ERERDIENEZILOND,

AERFRETIIERS OB IRVEKREREE TOHIBRE R T S
7o T OREEA TSIV NRETHH D, BRY T VIIERFEEROBRKE
EIET TSNS HHOEHAL . EEBERERCESBWEKERREHT
Da-SIHEDONEBHOHRE DRI OV TANEN, HEKSDONTVLRPKREE
REDEFEIIFIIERS REINAM D2

75??%%&E%mtﬁﬁfu‘%*75)@%%mﬁbmﬁ6”%ﬁﬁﬁﬁgm
a-SLHEZRETES Z ENbho 7z,

DEDER TSI X EMKERETREL - EE2E), REEEEZEXTHRELZEICD
WTHfT 2 &, EF—RBMICEKRD T > & ARIER O RIREE & ORI HEE
BREHERWL, LALEYSSND0SRERaSIHEZRET 2RHFICRET L. &
KT FEORMEEICIHENESN., BKY T VEBEOXEREEZETIESH
FAEDbN S, REEEEREEICOVTIE. REEE OIS & BIROXBREILE
2. ZOBERYS IREHEESE EBITEMT2IEM5, AEREROXER
HoOBLIZEER I IcEDbDEEZILNS.

G\ T BB R SEHEIC D WTHBL B E AR E 25, HBHETER QRO RKEE
BELERS T EDORICIZRENS D, BRI ONENEERBEEIEMT 2 E M
%%L‘%K%ﬁ%ﬁ@ﬁ%%gm%@%%thfﬁkviyﬁﬁﬁﬁ%moit%
EEEONSEEELEKRD T OEMCENKEBo, LEN>TERI T E
SemRENI T ARERICI VEEERITT OO LHER I NS,

%k&?)ﬁ*%ﬁ?f%éﬁyﬁU>ﬁﬁyPK%6b%?mtw‘%@ﬁfux
KN ERIEEBET DA, BEBEEADL L. BRI I URE/ VUL EHNTKE
mt@t%ﬁ%&@%ﬂﬁé&ﬁ##ot%ﬁtméo:5bt%kv§>ﬁ%5?é
BENNEEREZETEE3EREB> TWSbOERDN S,

LLEDQRENSDREREL T, BRI T COBEAAOEEIR2EDH D, BHEKITIE
LAY —DREBEOERICEET 5 LK VEOXRBR/EICEEZFATY
BEEAD. IHITERY T IHTOERNDRVIEERBRERTESLBEN R
THBENIHERBESNEIENS., BRI T IIRBERICH W Ta-SiHIROR A
EOELEEMSELERICAD, BENICHOERAICEELEADDOLEMLL. L

-78-



RS THLWNGA—=FELTTSARHDBRI T EEBIDIENFITHO.
FLOLWRAELTT ST ARDOE RS T & HEITH I ENEEM LOZDIT
B ThHBEEZLND,

SE X

1) P. R. i Cabarrocas: J. Non-Cryst. Solids 164-166, 37 (1993).
2) D. Das, S. N. Sharma and R, Banerjee: J. Non-Cryst. Solids 211, 229 (1997).

3) T. Takagi, R. Hayashi, G. Ganguly, M. Kondo and A. Matsuda: Thin Solid Films 345, 75
(1999) .

4) C. J. Fang, K. J. Gruntz, L. Ley and M. Cardona: J. Non-Cryst. Solids 35&36, 255 (1980).

5) ZE. Smith, V. Chu, K. Shepard, S. Aljishi, D. Slobodin, J. Kolodzey, S. Wagner and T. L.
Chu: Appl. Phys. Lett. 50, 1521 (1987).

6) S. Veprek, K. Schopper, O. Ambacher, W. Rieger and M. G. J. Veprek-Heijman, J.
Electrochem. Soc. 140, 1935 (1993).

7) D. M. Tanenbaum, A. L. Laracuente and A. Gallagher: Appl. Phys. Lett. 68, 1705 (1996).

8) P. B. i Cabarrocas, S. Hamma, S. N. Sharma, G. Viera, E. Bertran and J. Costa: J.
Non-Cryst. Solids 227-230, 871 (1998).

9) E. A. G. Hamers, J. Bezemer and W. F. v. d. Weg: Appl. Phys. Lett. 75, 609 (1999).
10) A. Matsuda: J. Non-Cryst. Solids 59& 60, 767 (1983).
11) U. Kroll, J. Meier, A. Shah, S. Mikhailov and J. Weber: J. Appl. Phys. 80, 4971 (1996).

.

12) K. Nomoto, Y. Urano, J. L. Guizot, G. Ganguly and A. Matsuda: Jpn. J. Appl. Phys. part 2
29, L1372 (1990).

-79-



13) B. B. Jagannathan, R. L. Wallace and W. A. Anderson: J. Vac. Sci. Technol. A16, 2751
(1998).

14) Y. H. Yang, M. Katiyar, G. F. Feng, N. Maley and J. R. Ableson: Appl. Phys. Lett. 65,
1769 (1994).

15) K. Nakamura, K. Yoshino, S. Takeoka and I. Shimizu: Jpn. J. Appl. Phys. paﬁ 134, 442
(1995).

16) N. Layadi, P. R. i Cabarrocas and B. Drévillon: Phys. Rev. B 52, 5136 (1995).
17) M. Otobe, J. Kawahara and S. Oda: Jpn. J. Appl. Phys. part 135, 1325 (1996).

18) K. Ikuta, Y. Toyoshima, S. Yamasaki, A. Matsuda and K. Tanaka: J. Non-Cryst. Solids
198-200, 863 (1996).

19) G. Ganguly and A. Matsuda: Phys. Rev. B 47, 3661 (1993).

20) S. Vepiek, Z. Igbal and F.-A. Sarott: Phil. Mag B 45, 137 (1982).

21) H. Hofmeister, J. Dutta and H. Hofmann: Phys. Rev. B 54, 2856 (1996).

22) S. Okamoto, Y. Hishikawa and S. Tsuda: Jpn. J. Appl. Phys. part 135, 26 (1996).

23) Y. Watanabe, M. Shiratani, Y. Kubo, I. Ogawa and S. Ogi: Appl. Phys. Lett. 53, 1263
(1988).

24) €. Mukherjee, C. Anandan, T. Seth, P. N. Dixit and R. Bhattacharyya: Appl. Phys. Lett. 68,
194 (1996).

25) R. Platz, S. Wagner, C. Hof, A. Shah, S. Wieder and B. Rech: J. Appl. Phys. 84, 3949
(1998).

26) S. Bauer, B. Schréder, and H. Oechsner: J. Non-Cryst. Solids 227-230, 34 (1998).
27yJ. Yang, X. Xu and S. Guha: Mat. Res. Soc. Symp. Proc. 336, 687 (1998).

28) Y. Lee, L. Jiao, J. Koh, H. Fujiwara. Z. Lu, R. W. Collins and C. R. Wronski: Mat. Res.
Soc. Symp. Proc. 336, 747 (1998).

-80-



29) P. K. Acharya, H. D. Banerjee, K. L. Chopra, S. C. Saha and Swati Ray: Sol. Energy Mat.
Sol. Cell 32, 21 (1994).

30) T. Kamei, P. Stradins and A. Matsuda: Appl. Phys. Lett. 74, 1707 (1999).
31) H. Okushi, S. Yamasaki and K. Tanaka: J. Non-Cryst. Solids 141, 176 (1992).

32) M. Yamaguchi and K. Morigaki: Philos. Mag. B 79, 387 (1999).

33) M. Stuzmann: Philos. Mag. B 60, 531 (1989).
34) K. Winer: Phys. Rev. B 41, 12150 (1990).

35) A. H. Mahan, B. P. Nelson, S. Salamon and R. S. Crandall: J. Non-Cryst. Solids
137&138, 657 (1991).

36) Y.-J. Lim, J. Jang and C. Lee: J. Non-Cryst. Solids 137 &138, 705 (1991).

37) Q. Zhang, T. Nishino, H. Takashima, M. Kumeda and T. Shimizu: Jpn. J. Appl. Phys. part 1
35, 4409 (1996).

38) S. Yamasaki and J. Isoya: J. Non-Cryst. Solids 164-166, 169 (1993).
39) K. Sato, H. Honna, S. Iwabuchi, T. Hirao and H. Koinuma: Phys. Rev. B 50, 2675 (1994).
40) R. Tsu, J. G. -Hernandez, J. Dochler and S. R. Ovshinsky: Solid State Commun. 46, 79

(1983).

E]

-81-



F6E

FNNAERRERRICK D ABREOUSE

6.1 F

BESEFTORBRBICLD. BRI I OBEABEOKECTETSWEMNDS
EDBHEMERSTE, LALEBASEAETHRELIIC. TIXTOREDRED L
TEREFOERY 5 2EENETE L3RV RETH D, Chid TS AIRE
EHRETSEDICE. BEWT I X EOPTRHL ORHFEEMIICEZD T EIITE
T, BEERTHWEETLASHEHB TEANI LRI HDTH D, SHPORK
DERENCEZ. ROOFHIENZ —BRESOLEDIZERNERD T T XITMAH =L H
HEOBADNE L5, I TEHEMEOREE LT, 75 Xick o MEER T O
ERCBNTEEHE S FRICEE/SBE THIRRUS LSBT Stk EE &
KETZZL2RB 5, TRADLREEE LCHBEL TWEEELhEERI T EE
TR, BELETTEALRFERT A E2BME LEEEARBEHEZTS,
REREVSONTEFEERSHBEEICOVWTEZS L. BEREAREOEES,
FENA T ZREREEBADA I L EHEOL X E—2HET 2 2 Lick D ERARGE
WT2HDOTH BN, 0L IBRFETRETEORSOFBIIFAETH 5,

I TREBREHBEOFEE LT, HBRBEH LWHETH 5 EmEIc k3 ks H
W5, 2O BT B THICEEEZ5X WY T e 7oA THD, iEk
DT OEAICE SICHE M INEISEAT S Z & TTOE X OMR(LB L BB DR LA
HAELNTNS, REAND EMEORIGEEZE LEE & BNERIENHET &
B0T, REREAOXEBRMCHETES, £-0T. SUNNORRICEDE -
KERNB T E TR OEROENTE TS S, 77 AVH TR 3ETHENS T
DIL¥BEEEICHEL TLED DEAESRBDRTHS. Lihio THRILERM
ICRARGZHETASENSHRICBWTES THDIEEEZI NS,

6.2 ¥4 AFEEBE (in-situ UV-PECVD)REIE%

Bk T ORBIHITE Z2 8RR WEANRERICH 2 P, 2 EBTPIMSAIE D
2 (K23) TREAFIF I -1 —HF—HOEHTRINCELDIEBRS T O TDIHD
BINRBIIEZAZDIZZORDTH D, ZOXSBIIPIMSBIEIZIZS P HINBIEIZE S

TREELR AN, BICERAKHELEBRS I EAFIF Y- L —H—%2EKHIC
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BHT DI EICEDERY S OEMRBL /B, BRETHIENTESLEALNS.
g LU OLOIEYFIRERBVWT, BEEKEELET YT VEEMAPITHEA
THAMED R RS HRENDENOIRELH S ? . T I THREPICREICRAT SR L

LT. ¥OBEE LTI RN E—DHEKVORNARERAR., BBIOBEOTOEAL
EANERNEFELT, BAXCVDICEBRBETLY REGENMEONTNDS LD
ﬁ%ﬂ%%ﬂ%?>7ﬁ%t&oT%kbtﬁ@%%%ﬁﬁ@@bt&@ﬁ%ﬁ%é”o
X 517 7 2T D A R R AR Bl ik & U TPECVDEE TORBEHIC IR %
Eﬁ%%btﬁﬁ&ﬁ%éﬁ\%%Kiafﬁﬁt%ﬁﬁﬁbhfﬁéﬂoit‘Z@
BOENKOBRNENRKIOmTH DI ENS O, ZORBETOEACBNTREER
ANBHITNIIRERETOHEDIRILSBETHIENTEL LEDNS.
EAROHELE LTRSS OMEZSNEMN, 70 LAOHE, KEARLETED
FRRRT 2O EHNONETHD I EMFE LN, S 5ITHERS DERBITERIC
WEEBATEHIELEEZDE, EENICE AL LTEXTIHEOHVHHEDAE
FEATEDENSHTHENPT N, THHOBEANS. FAKOHIR & L TPIMSH
FDA A MEHEE L THRVWEIF v —L—F—2fHLE. FHRTHNZL —
ﬁ*%ﬁfﬁﬁl@ﬁhﬁit&Dﬁ%ﬁ%ﬂf%éﬁ‘%ﬂﬁﬁ@%thfﬁ7vv
ZTIAF, (EE157nm) . ArFF (JE193nm) . KiF (#5&248 nm) , XeF (#%£351 nm)
D ATEENRIRIETDH D,

NS OEEEEIC BV TIZEELST mmER E, SHTOIEEAEDORTTHHER
HAOSHIIZNEONEFEAERRLANT EMb>TW3E Y, WAIKEAS N
ZEEN NI EATICEET A EEA A BN EN S Z &< RERREICEEL. R
ARISEEMNICHETS 2 e EN 5, LRO4DOKRTR, &KX I 25T
@&W%MQ&UAWV—E—wﬁEEQKﬁE?é”o

TOEIKERNT. ®6.1RT LS ICPECVDTORBEH ICEREBEZBEL T
REEFRo77 . ZOBFMOUBDL Ll ——RBABNOKEKEIZLD. b
CH WO AR THEETHIINTLES., TNEHSEDICEMEICHR (F
ﬁX)®ﬁhé¢b\&ﬁﬁﬁ%tﬁ%bt<miﬁﬁ%ﬁéﬁo%$»ﬁ—%%mto
%Hﬁmﬁléhtﬁﬁxuﬁk$wﬁ—m%wﬁﬁﬁémﬁﬁéﬁh\:@@ﬁtﬁ
X@ﬁ—?yéﬁéo&ﬁﬁﬁ:@ﬁl@ﬁh@t@ﬁ%tﬂ%?é:&ﬁf%f\%
FAORESHZ SND, BB, ZORIINY—ERWTEIRFFRHEREZ TR &,
EEOTIAREETHIONERBREE TR EALBEANORBEENHITES, XK
6.210 58 & DIz, EIRICHE 2L ORI BHEE -0 RENISERET TRE
Lto:nm%m\%V—F%@%:htﬁﬁtﬁ%&iﬁ@ﬁﬁﬁﬁﬁﬁt%ﬁtL
7. COXIBEREFEREE TS IANERESESE, TIARIBIOERITE
FICRET S,

5 T2I313.56 MHzD V' O — kB EE V., EREEEZZEN S350 CETEESE
7. RIEEEASENE SHRIICEANDOPENKREEDNS I EIRHDT, KK
%EEWX%E@M%NU~&LTMT%%EHmém&mwmﬁ&btoﬁmﬁims
scem. 43E30 mTorr, HelfiE 13100 scem, £E240 mTor TH 5. HAKOFHED 1 /3
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BEROBIES A

R A Window
J (Synthetic sillica
or MgF, )

Cathode

.| Excimer
laser

To
T t
pump cg,',’i’}ﬁfﬁr“re Substrates (Temperature: 30-350 °C)
Irradiated area (30x30 2)
Corning7059glass

Crystalline silicon e R S
Laser beam (30x4 mm?)

6.1 SRS FIRF IR S AR B

WAH 720 DX EIZHEFR193 nmDEF K7 mI/em®, 248 nmD B 10 m/cm®, 351 nm® B
F3ml/em™ TERDIE LIZNTHOBADHI0HzTH 5, 1H. E5%%2 BRI EERS
TELOTINKLDBELANEEELALS EBDNSA, ERTICEAELERAEYTH
LENEDEFERNREREBEO ERIIBER SN0, BE30 nmDa-SiHEZ 85 L — 5 —
TNV ANIZEETAROBENLZEBEE FRZ2RIELZEB1S Y, EROEBEE FRIT
RAR20 CEHRIND, FRENL —F —OHBENE N & a-STHEMEER TS 2 &
MRISNTNEN*? | SHNZEALBEINTNLZOEBRIICHERNBREL D
b1IHAUENSWETHSZ ¥, BoNAEOREBEN0S/mETHZ &, KE
BHREORIZICB N THRL L 2B A REBICHEDN A — I NEELAANI &M,
FRIE R DRSS X B RLIZE Z > T,

UEDE D& Ta-SiHEOREZIT/R W, BMEZHN, BAXBHEOEE %
FHET DHNC, BAXEEATEDICHE N EOEENORELERTEE, £7
BRZETZIEICIDTIXRBROTHEINE, BEOKEETERBERICL S
TIOARRBEEIBEICSZ 3 ENREBIENEZLND, LMALANSERICK
BEENZHOEHFARS EZORD TSI XL BBEEOTITZEAER SN Mo 1=,
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Cathode

Helium-diluted
silane plasma

i/I

\ KrF excimer
laser beam

c-Si

glass

\

6.2 SRIVEHRATERILR X

LMo TA A EHRORFIIFITEROMEBEBOBROAICKEINTHED, fDE
BOBEBNOEEIIIZEAERRNWETZ 5, RIZBEZOBHIEDEDHDAY T LAMHe)H A
IZDWT., Heli X DB A ZEZBHERL TWizh =, Held A3 7 5 I EBICH A
LTS5 AXIEE2THeFTREZ> TS, HeTHER L= Z &1L DE SN Ba-SiHED &
BEIFRLBNWBDEHRTEDLDIENEZSNSMN, HeFiRS 5> 75 X7ICL B
a-STHEOEEIZD WTIRHFRBOMOFHITL > THRAIZRA D, REN 2 ERIIH
SRTIRV. TI T ITIIHeFHRE GROMVERHFEL) 2SR L L TRILVERHE
(BN ABEED) OBEEZEFEMET S,

BEONEEROBEAERBEEICHL TTOY FT3EK630DEDICh3, EREE
23100 CLAF TRUEL 72RO BBER PENCRHE L ORHEN > = DITH L. 858
FREHPHICE > TRETHAHEEINZ. FARICK6.4ICRSND LD ITRIBEE &
REUZZBTHATINY ZIXNF—OEDS UG L T/hE<RkD. RMEEEN
WALz, BEDXDIT, AEERCORMEEL VS LBNENERBFICE > THES
NEZENSEOABRHEIRARBGIESKEL TVWB I ENDMND, & 5ITREH
EzEL, BAKL T —0RVRLEAKKE ETT1BOREDZDOERNEDOE
EERTIOEREFLEEREILL TN &, R6.1DKDITRMBEBEZ10"° com™ & DR E
ETCTFTBIENTES, ZOLIICEKARBEHETSE Z LICX VKB TRIEL 2K
DOHBFENRESIND ZENDM o7, R Z QRN ERFRNREZB NS &
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Substrate temperature ("C)

X 6.3 F&E(I) . ArF (O) . KrF (O0) . XeF (A) L —H¥—KT
RS (@) RRIEIZ K Za-SiHEDO K EROERIBEEKXRFEME

A

D~ 1001
o>
N A
N E A
N Ofhm o
Ny 50 © =
7
N
=X
NH

0 T ! R L .

0 100 200 300

HEikigE (C)

EK64 —EHAEBRBIEETIHMLZAF (O) .

KiF (O) . XeF (A) L —Y—HREB I UIER
5 (A) RREICE Ba-StHEDO T ILNY 751 )V

T RIIF—OERIBEKENE
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Sample No. 50072 50165 50256 50285

%@Fm (mm) 30 30 30 50
—H—&0DRL (Hz) 100 200 200 200
B (mm) 0.4 0.5 1.7 0.6
BB R FE (A /s) 0.42 0.38 0.39 0.11
R 3.42 3.42 3.37 3.45
N2 BF v w7 (eV) 1.88 1.84 1.79 1.77
KEFEEZHE (at.%) 17 11 13 16
YeA=# K (S/cm) : by AM1 (100mW/cm2)
FR R 590X10°® 125X10° 2.57 X107 3.48 X102
SRR * 502X10°% 7.18X100 3.80 X106 4.81 X100
FeH L E 0.11 0.07 0.26 0.23
8 2 (S/cm)
R RER 378X10° 12 649x10°12  267x1011 7.74 X 1011
L * 1.79X1012 371xX10°12  s561x10°12 7.28 X 10-12
REGEBEE (/em3) by CPM
R RER 24x1016  60x1015 3.5 X 1015 1.8x1015
HERGHEE * 1.6x1017 1.0x1016 1.1 x1016 1.2X1016
REaEINES 6.7 1.7 3.1 6.7

* 10000 min. by AM1 (100mW/cm 2)

+£ 6.1 BN NFRRFBHETRIEL 7=a-Si:HEDO &k

THRREER EE 5k OBERRIEE T H 5250CH S EBILT 5 2 ENTETH S =
ckﬁx:brb\%: B 6.5IIIED N RF¥ v v 7 (B) RUWKFSHER (C) 27w L
re it BT DA WA S A BT, E,&C,OMICIZHBINSH D . K
EHCBLTHRERZALD D FORBTORGICL > THEPOCHAZE SN, ZhiZ
EOTEMRED EINTND, ZOEDINS ORIZERKBEICL VB KELLE
W20 EEZSINS., THICHG6.6ICFRTEIDITETOKELSIREDEEN R
FHICEBBEMRSNAENT EN5, KEKEFFRRE PTHRESNTVWE LIRS
KEOHEOENZEDHRIININHDEEZ SN B,

—RICHBERME. N> FEry S KESERINICHBTS 2 SRS TH B,
LinL7e A5 PECVD TORBEHFICEA R ZRBRHTZ 2 LiIckD, ThE0BEHNT
ICHITTE, EREEIENE ZATRIE LEBICEWESEE v v T2 REANLND
BVHEEREE T 2a-SiHEOREN TR > /2. LAY > TERAIE FIRE R AR B
AR BEEAREE TH D250C 2 EBT B I ENTESREFRTH D, EER
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Substrate temperature (°C)

6.5 Fp (M) ., ArF (O) . KrF ([0) . XeF (A)
L —H—RUOERK (@) REIZXSa-SiHED
AN RFy v TRUb) KESHER

HOFNEREBAVNIBSEOEERBRE L TAYTHDEEZ LGNS,

O TIE. K671 REIND L D ICHBEEITRBH L BN EOEEICL > TR
B ERERLZ. BAXBHALOLOERR, BEE (157, 1930m) ORFAEE &
3EmML. BEE (248,351 nm) OB TIIEAL TWB Z ENSAIS MO EKEEN
HHHOEEDOND, TTBHRITDONWTIE. M 6.8DL DI HEEENREZEINZIK
DBIRIIEMNT 2ERZERL .

A F R R TR BN E S NI DWW TIEZORLEREIIDONT D
ML 7. RHCEHRAEONRBHEICAT Z— VOMRERL ZDICEZES, 160 TC
TABEBYELF%. AM1 (GEE100mWem®) OV —F— a3 L —F—XEHRE
LTHNAE, AM1 X0 BEFEEICH L THEEEORELZ 70y b LAEZDHDZEK 6.9
IORT . ERBENEETRIELZBETHET S KM K FL—Y —) FREH T
TR U=k (KeF laser film) O WEEEDO LZEENEN B EL O (No laser
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6.6 KiFL—H— SR OB & 5a-SiHIEO KRS A R EMR KA
KiF L —H—BREk2/KkER (O) . Si-HKFE (O) . Si-HykE (A)
LR ARE (@) . SiHk® (M) . SiH R#E (A)

0.65 —— . : , : , :
aso; O é
~ : m o,
@ o055F O ]
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0 100 200 300 400

FARimE (C)

67 Fp (M) . AfF (O) . KiF (00) . XeF (A) L—HF—BHEBLN
HRERIE (A) 10k 5a-SiHED R EE O AR IR B 1
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Photoconductivity (S/cm)

B %

3.6

347

g |
EES‘
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a 08
e ®
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- .

L i 1 A b

3.2

o

100 200 300 400
BiRRE (°C)

X 6.8 gé,_ (M) . ArF (O) . KiF (O) . XeF (A) L—¥Y—
BB L OIERERE (A) 12X 3a-SiHEOBITERD

10

10~

E R ERFNE
as depo.
g | l T rr ll[]r Ll LELELAS IIIT L] [ S ) lllll' LN LI L] rr‘ i ] Ll "I'?
- &6 KrF laser film .
- R=0.07 .
- O G_Hﬁ 2 -
[ R=0.11
- A
- Is anneal ‘ No laser film ?
i R=0.26 4
- A 3
l L 1 1 1 lllll 1 I | lLllll L Ll llllll 1 L1} ll‘ 1 Lt Lilil
10° 10! 10° 10 10* 10°

lHlumination Time (min.)

6.9 KrFL—H—H& (O, O0) RCHERH (A) KEIZLD
a-SiHEDNARE R DI LRt (ERRE=IR)
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film) EHRTHEBINTNAZENDONS, RELZEOERIE EAH100 CLLF O
ZOXIBRENBFIC I DAL OEMIIBHENEOBEEICEARAESBEICAS
Nz, REEEKEENSLEEOEEICERRIISLLOHEBENRRSNDS Z &, £z,
P OKFSEE (CY OELIIRAABHOFETENDPRNI ENS, ZITOH
HERFE OB E L, REEECC L IIEBGRTH 5,

6.3 MERPRENEFBRHHR

RIEI TR RN BB OHREZHSNICTE20, BEORNNREKREEZAN
Fzo KtFL—H—BRBHEHLERO L —F—HBmEIZH L THnEEE Oy bLEDBD Z
B 6.10IZ7R 9 . ZERBEI0CUTORBICBNTHEEROUEBIISZEIREEICEE
LIZBED L ZATRRITHEMT 2L E2REBTED., XEBEOEDDOL —F—HEE
DOLEWE (RH) DEETDIZENDMNS, L—H—KBEICHT I REEEDE
LHAEERIZHS LB b EZRLE. T TERBELBEREONBEOLEVWE R
H&d5&, ERBEOLEEEEDHDIILEVEORZINNILBS>TNEIENS,
HEBERRIRBEEOREZBICDWTIE, EELTEHENBEBRL TWE I EARE X
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Photoconductivity (S/cm)

107 10° 10

Laser intensity (mJ/cm?2)
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D=5 THEBEOENEML -, ZOBE, HMMEEOKREBIIENBEICLS
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