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FACAKEE (ne-Si H) MR i T H R A & RE S M MR, o8 ZMXE. &
SCHESF B TR SR AL M EF(PECVD) RS, LARLE H, B W SiH, VRV R, £
SN W E IR RHWME T H &R B FHREME ne-SEHER. HARIHRET
B (HREM) . Raman BUH i (RSS) .43 4 B¥ Ol B F B # B (STM) F LK B RS ne-SitH #
FERE B T BRI 2 T X W AR B &AL R 09 30 1 2 AT, 4R U ne-Sic H MR A KRR
BERNRHERRY, HERSLBAFE BB
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|-

kb S AREER LK, ERBETEEXMNERY ), W ne-Si:H HEEA S
BREY EHRREREMEERRRS, REAXMHEREEE ARAGMRRRE
WS TR, M 290k R A TR B R, BB AR DM R

3R A PECVD #AR, AS4E H, SR & &4 LR SiH, 4 RV KR, 475
ERNENRFEHEF THERDBE AR KL ne-SHBR. EFRHXLFEN
F{5 BB AR T A 37 R R B 20 BB U A T ne-SicH WARA LR E
fif, B HEWSHHEHER, THE T HARNE, W EESEERIBEET RS R
B %1 % 3% (diffusion and reaction limited aggregation, f&l ¥k DRLA) R, #1711 B LB,
HERS LR BRI,

2 nc-SitH EENLBRERMEEGER

6 AR 2 B G AT, IS TR UM REBRRERY. XBAHLR
RIERHEIR .

"EREANFEETHAIRE.
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2.1 HREM |5 Fourier T

#1H HREM % nc-Si: H MEBRE & i 0 0 B 48 n B 1 BFR, 3 (a) 2 HREM JR A
L ; B (b) S22 Fourier 2540100 (g 4b 2 /5 i PR . 7T LA & 3 Ak 25 B 1) S (R Y o L BB AR
RS H L B F . B a7 S A0 TC PR B0y, 68 R S T T B St SR 3R R LB Y
2.5—9 nm, FE R E N 2—4 BB . M ARGEEHTERGLESHE 2, HTE () 2
(111) ST R 254, B (b) R (110) S TR . BUR LA To 41 W & B 6 2R G5 4 AR B3t R T

ST 7% ) JLAT 5 4 0 S e 5 9 S

SN S T
S

B 2 nc-SitH WA F S E Fourier 283

2.2 X HHEEHTHELR

X 547 5 (XRD) 3L 58 2 18 /R ¥ IR
LM EARFE. B 3 & ne-SitH HiE
PESH XRD g4, ATLAE R S =
ANEE I (111), (200) F1(311). #| A
Debye-Scherer 232 FJ LAR 3| f& bR

=p§:¢9 ’ (1)

A K A, 7TLLEE 0.9—1.0 [H]E
H, 2 & X SHREK, g RATH R
BE, 0 RATS A . (111) EFFAEVEHY
20=128.40°, ZH A HMBRTH 3.5
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0827 26 30 33 35 42 46 S0 54 58
28/deg
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nm. i+ (111) S E A HE EIBE N 0.3166 nm, LA FE(0.314 nm) K 1% .
2.3 Raman H$#3L%

L6 B 23R (8 S REAY Raman BUFIE7E 520 cm ™' &b, 3E & RN 7E 480 cm YA HFH
¥R{EWE. B2 M, nc-Si: H W PIFH A TR TS & SHTM A EAHTT. Frbh ne-Si:
H # Raman S50 — 4 JE X PR SE 3068, A 4 R, Gt il el & B R 1Y, 7T
BRI T REMERSHFEAHEE. FH TN TSR E.

= 21:,\/:%, (2)

AP BEEH, B B=2cm ' nm, Aw &
N AH X B HE AR AR W (L A LA . AR BE P A
B ESBRERTUNTHEEENE S
e, BN RS EHER vV AR E S
BB V. MESHHELE RN 4=3.5
nm, Vi, =46%;, Vi=50%, JERE SR &
, 4%,

350 500 650 2.4 STM YR

A7 fem™ F3l)i| STM['Z'”]IFH!'JT ne-Si: H TfE
Bl 4 nc-Si:H M RSS & REMRTEW. B 5 ZFIEA R E N

- STM E{&, B (a) AR E B R, B SR T # R FRER ; B (b) NI i B R T %
RER IR F HEF AR B0 . 7T LA X 43t ok 5 57 T8 B AN TR 454

B S nc-Si:H MK STM E

3 BB 5 W®

3.1 zhhH¥IIE

ER N E S, S8 TR RN RRE &3 AL R, Bk LRy =450,
—3 SiH, SES FERE FHEHT, PASE TR F - LR FE5EMHHR TR
B REIE, TR RN Y ; 58 = AT R R T & A S0 - A 5 T8 SR, 7E A RS SR T A RE L
(i bR, AR, A K ne-SiH #E.

SA-EAAE RN, MRS RERELRER. K ERN BN
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SIH, (M) == SiC) + S H,, (UH), (3)
Kb ory Mo DFREMSERVEE F&FRPRBEFHMBESHERRSRY
(SiH,, JEEM[H] &, {26 WAL K, W & R0 (268 & A R . LI g R R, HE 4
EEBELA H, SRS R, [HIEXM e SR A RE Si—Si S58B4 K2 MIEM, 1
A% B W S R . B LA ne-Sic H MEBEAE K 202 2 S 0L f, A T8 BN 20 1k S5 I L7, aX AT
BUORBEMEM R E R R EEY.
3.2 HELERRS

L A EESMERESERRERY 2T RRAXEEEEN, BeST Fihdbn
FHORERENEER, RO ® B, M AOK R ek kA A R E AT IR LM R
.

2. R SH, U H, MERE, @R H, A RS, R EBEPIH ST
HFEF. H R5Z S8 Si iy FmE K £ 8

3. REHBEARGERMNEN H, AR &M a0 th, HHHES8Eh K K®E T Si, Arld 7
HRRE S 5SAH-E AR VB [HEE 9 R E, 78 30% . X[ HI R TS5
Si BB, AT X Si—Si 85 s % T AE A .

4. BEMAEKSZ ME B BB H T SRe R
3.3 nc-SitH MBS RRERER

AARDTEER AR YR, B 28 0% THA, Y 8O %% (DLA) g
13 7% SR EH B (KCA)BERIVS g 132 1 T B AE 1 7 T8 . R (AR 48 ne-Sic H AR A
Kiygh e 8, NEHARKRESHE, 8 DRLA B8 Z 88 RE T LA AL, AR 55
LR LR, BERIT B ERSR, CEER [HEM 2 M7 Y. 7L P HSHHR T
EREE, BREPESHAESEE, AR TELRERGHFTHE G 2R
ﬂ[l5.16]. .

BAF T EYLEI FE— 640 X 480 A H M, HEHLA 5 100 4 (BT UE B BB Si
JRFAE A BER L XA F PECVD R4 i R E a9 BEHLRE 0, RG24 100 1
KT 3 70% % Si BT, 30% % H ECF 3% 4 R #E A £ B /5 BEBL 13 7 (random
walks), BUR FRIT BOL B, Y 5P OET(RERBFET)AHE — N SR AE Y
ZEER XHEAMYLRAZ R OE B RGER A, H Al 5 SR, & B 7E &R R, i %
Si—Si HBAZMIER, X EE RN T, RES2 ST HEES. B BEEFSI 5 H
) EI AR, B —FE JEE T

P 6 45 HARBIER . 50 2 FFRAG 50 45 A — 80 7R A2 ok B 5T ey L i
Z54 .

FHAE (B AT EEM V(K VORLEN. BRGSATHRTH
d, FEEFERER o, W5 KA % m i

S°(d +26n/N)* = d*]

Vi = lil‘ll LIS "!----]{.—---———— _— (4)
D ld +26n/NT
L
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B 6 nc-Si:H MM DRLA 4 K 8AEl

BE & /0N 6%, A
Vg = 28/(d + 36). (5)

%t Si gk, HERBRH 6 nm, REEER 2 nom, WE SR THRESFERFHE
%, £ 29K 10° A, REHFEEZF 5% 10° cm?/cr®, M A () RBFH V=50%, Vi =
50% . 3t HHUEBI RS R R TTLUBE] Vi=48%, Vi=52% . 7] WERHRHE.
HENEMEESE - A HNERERA RN —2E.

BSE N, MR EH BT, FIH Sandbox 7 ¥kt — MR E R 1F
it WH T B4 D, B% D;=1.81 WEHR, 5 nc-Si: H W 8 LR R0 H
I8 i 4 e A B 1), B AT A K RE M — R B S TR R R, R G LUSS
WIS 26T A B AR RAE . TTREIE B W ne-SitH WA A H AR RIALLE W, 4+ 3
HARRARHRE.
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ABSTRACT

The hydrogenated nano-crystalline silicon (ne-Si: H) films have attracted more attention for

peoples, because of their novel structure and peculiar properties. The nc-Si: H films are prepared by
the high purity hydrogen diluted methane as the reactive gases and actived at r. f. and d. c. double
power sources, in a conventional plasma enhanced chemical vapor deposition (PECVD) system. The

film

samples have been studied by means of high-resolution electron microscopy, Raman scattering

spectroscopy, scanning tunneling microscopy and other means. Based on the analysis of fabricated
processes of the nc-Si: H films, a fractal growth model which called diffusion and reaction limited ag-
gregation (DRLA) model was proposed. It is shown that results of computer simulation agree with
the experimental results.
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