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B HAERAEERE 2L Si-H 8. (SiHHSI o T4l (H) S22 RS 77 A7 7E,
A Si-H @A s Si &, b2 S,

B SR REATR B
AFReRED o BlREGE  EA TR o TS
ST RISARR s SZIREFENA/N 5 §9OCTERERS
S4B EATRL K RE T S5 1

B KEEL AR E T SU i AT I RE S R BB, TR “ R

W R S A R R A A e A s S 1) 0 7 Bt 8] XS0 1 1 8200 A 1
JRgiRe A
a-Si:H W MR IES D AR SR, H G A e Z 8] IF- 50 4%
5E ST B
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SRR [
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SR BB EATRH G R

u PRI SEER, AR R T 5 A AR A AW Sk, A R
T PR A A e IR A TE] Y BRAE

@ AV PR T BRI S S B TR AR EOE W, I HL A A BRI A 1)

FEERIT AN B KT
FEEA AR T R KR, BT SRAEERBR, BT RERIEAEZ
2y B S 1 R R ) PR Al

“]l -

o ACDEIZAYIZ(A)
H

100

Mg £ Yem™

AR IEIX(O)

10"

107 -
1.0 1.5 20

S A IE SR EAT R R B RN,
@ 1977 £, E[FH RCA 524 = ) Staebler 1 Wronski (Hfri A - WIHr 3 BF 50 & P
a-Si tH IR K ]G I8 5, 2ok B 5 5 s e SR I TB) SRR/, FEa ) T A,

{Hezeid 150°C LR K AL BE 1-3h J&, Ol s AT F 3 SO E BDEIRATHPRES, X
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FIRTIE (1 C SO AR AL RFR A Staebler-Wronski &8, fAiFR S-W KR, XFR

@ S-W RN a-Si 2H AR K — R AL (A RN o D6 HEAE TR AL R AR 7 2R T A b
RIS, XSG S L ERE S POREM, ST EEAORDE BB

&,
FERE S-W OB Y AR

Si—Si FHEMWIRER | Bk BaE | SREIEE

IR R R L % 75 v

| ol e T AL 9% T T

{

\

PR RGO

PVD, Physical Vapor Deposition

(= U DR
CVD, Chemical Vapor Deposition

ERZXGT, RAMEBRE, B

REIEA BB S e R SRS

SEF. A TRESTEENET,

FEAEESEREE FELRE,
Y= E AR B

ERTRMED, SEFENSES
B, PTRUROHETRESHNE
B G BIREIREE L.

| EREREMAEREEE
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(DPECVD J5 ikt &S IE AR
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Y
A a A a A
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PECVD T {53

v ERSME: §EB SiHe ZEEGE SioHe

v nRBRMEL: BB PHs

v p BBRE: LUk BoHe = FEMSE B(CHa)s, S=HILHY BF;

v ORESA: AR (Hp | BUEHAAES (He) , @S (AD

v HRERKRY, FETFERFHEERSAFEN SHoRTF, FEIEE XM
TR A K R B B AR R T F T IR

PECVD YTARE AL A& Si VIR SiH, R FAEKEE

@ HE—A SiH: Fi77E H BRAEKER Ly #

@ ERFM LKA HE TS SiH, K745& kbt 1 SiH, BEJEE T~ —4 Si
PR

@ FH—ANYECRIE SiH, ki PrE ST AL E B ASEE Si- ST e

FE: BlE%Z. WEIEER SiH
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PECVD 5 S THRK/ERLA
u K SO R SRS TS OSBRSS T e R R
U I S SRS P 3R T R RS, Fi e U A
U O R S T B A IR SRR e AR P, 9 o AT R ) ) B A 0
u RS
DC-PECVD. RF-PECVD. VHF-PECVD . MW-PECVD
@ B FMLESAVIE(PICVD)
@ FRNTRERMBERNSEST. BORKISTRRETHIEST, UREFH#®
BT, XEEFARTY BB KRR IR R R
@ HREIRBEDCEAKRIT, RMSERTESE (SiH )
RAE B FRMEEFARELRY, EBTAXBINEREEEER, USSR R#BERES
B, B ORI RV TR R T b R P S B B MK
ARG RAE, REEERE, TEERIELE,
® LSV (HWCVD)
@ ERTRNERZRERLL, TR B LI G f, O fid= A iRL il i
RO UUR B R R IH
@ HHn#E. Bez (W), 2 (Ta
@ EWHAME: TS (SHY

@ ez hn#dRE: 1800-2000°C
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H2_’2H
S1+S1H,;—S1H+S1H;

H+SiH,—SiHs+H,
Si+SiH,—H,SiSiH,—2 SiH,
SiH,+ SiH,—Si,H,

SiHz+ SiH,—Si,Hs+H,

SURFREYHARES N, AR T iz
fetl, BESAEKMAERME; SIHREDT
RYRE 1Bk, AR T A &AG; SiH,
RETHAESDN, (BHE S 5AMAISIH,
EERTA T R 25 8950

P2 B 3 AR R T R E Y B IR R L T AR S

LB S, B

£ T REX FTULAR M = AT e

KETIARE EA R S AR 5 14
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T ® a-Sila-SiW4E E it
T >REAE, HAAARRE > PR ER
i(a-Si) Ao
" > ifl i 78 3 TR Ao R e P A SRR B IR
3 BRAEAFTURARFTEEFRALR, 12
i(a-Si) BEREATAEGERR D, (i,
; B, AA4EH, BFEKE: AL
v b, BB, AAEIK, BEES)
Uhidudiled > R 6 KGR B TR O kY A A
a-Sila-smgf&f gf&%«mxm& 2%,

> b HiRCEMATEA (10%4E %)
1 a-Si/a-SiGe W &S 2 it/

3 o Tk VR R K B R FEL B LA T2

¥4 TCO B =-,~| E—gor sl b= RERRE = Soiuctisl

|

FETRS o ERRICLNE || F=REULVE |o=| NREFLE

|
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1 SE—XBOLTIRE

38



TCO
TSR

1 JIRREE

g TCO

S B

1 B XRBOLTIRE

LT
TCO

BEBH T

1 JiIREBK

I
L
TCO

HERSH A

1 E=RE0LHRTIE

L
AU

39



1 IR IIE

g R
L

TCO
BRI

e

3.2 Sh3E B A RETBEORPHRE it (hak sk Ao Betp) i)
B A ESME & AR EOR FH RE R R R R

FERPRIE A A BT o BU Bl
w28 A4 3 B
SR R FE LRSI 3
X 1 f @ it A A EROEETA
i 4

B A R (60%-80%)

© HME & AhE T A ] 28 D5 s

A5 &l Bl 4k
2 S 40 i
. ( TA—
CvD>

ik 4An
iE (LPE)

T ] |
io4n &R
i& (CSVT)
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B AEEESHETRR (TA-CVD) | XA Pl #vb =< AHTH (Rapid Thermal
Chemical Vapor Deposition, RT-CVD)
R e DARRBR B3 B2 HEAT 0P A B T
JEIE  REHTIRA RIS A SRR AT v 2 TH bR AR R B ) AR 50 0 i
BRI ARV A T2 T 1) e o A ke B A O L
SPLERTL: it ARG — 5 RS

B WAHAME (Liquid Phase Epitaxy, LPE)
JEEL: H5 ST A Sny In. Cu B Al S5 R IE RIS RIMIAM, RIGEEBAH, K5
—ERRSENS, EJEIEBUA R, SR SR I8 IS AR ST % A < AR T
GAEHIER s
BRI 700-900°C
AERKEZER. 1un/min ER
M ERRGHE THFERIRE: BT Si 1 AEBORIY iR, X
PR BR 3R BT 5 R A 45 Bt D

B EZEASAH%¥E (Close Space Vapor Transport, CSVT)

> Sid B4R IR & AR E

_ > SimizeysEsh Ak a T
C (1) Bl ok e R 17 698
mhE T B %
— cfg++++3 — > Bl4RBAeA R E )
I To b &9 18] JE S AR, T 4% K 69 4R
L M | i A E, VEREEE L &YSi
B Ak PR B
> RN BB L6 E D
COVTHT. A ik 5 15 22 B %5 R
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@ SEREIEERAR EBSHEEE

@ FEEE 650-850°C

@ MEAIREE 1300°C

@ PIRERTIL 1-3 um/min, EXTHREEAER

B BB (lon Assisted Deposition, 1AD)
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07

HIE

/
SR

i

HF R

Ho0v

IAD % 4t 3. 3% B)

AH3E = SR O AR AR
© QEHEERSMEAR
- HHEEE
© BT RAKFH#ERM
- EHETRNE
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B At UANE S
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[t ke 5T P e
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B SR EE (he-SitH) , IEFERIFMAAE (Re-Si) o Tk, HbR
FAEBRMEBEERCY “9rREiiE (ne-SiD 7 [, TR RN TR I X

B LAHE He-SizH 2 — PRI A IR RE, gl i 7 S A A el B 3 R T el i
i P € = Y i P e W AN RN O/ N 2 24 S B P X ) C Y B SN 2
“OiKimiE (ne-Si) 7 R

L G2 R A D) R i a4 N O 2 RN TV AN R A IS (Y P S sh G SR T C U

L oS

- e e =y e

EEERE

L FT

R AR RE TR A B AL R BB UTAR A IR T 324k -

O WNEZA, ARRERXEEE R XEEE PR SRz

O R AR IR RAEECRES , FFEERE T M7 AR SR A K.
it SRR A (kA i)

@ A e

2.

=

T LE e e S Y R S SR DY AR SN A R LY E S K= N R A SR Y A R 2
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H AR e () AR P, LR RT DG B RS AR R AR SR UM, T DA ek
TR B K BH e FL M R S LL AR R UZ (B 1pm) TR AR AR K FH B L 1Y)
S S 7y 0.3um,

BRI A R, FRT Llev, MIEMBERWIREEE, BT 1.75V.

3. WEREEEEATRI S T T (Bhd ik e gt k)

X SHE&ATH (XRD)

hEYERE (Raman)

AR R P2 UG S IR EERAEIL, T AR T s e R PSR, 3
TOBAPEET =408 JEMIE (480-490cm™ , #AHIE (510-520cm™ ,
Ajlg (500-505cm™)

LT AMR O HE

TR (AR

4. WREEEBEMBTIRER (g kA B plik)

1968 4 Veper F1 Marecek & FLii it 4 224z $57 A A DA IR G Rl it Pk JEE JBE, X4 )
2124 600°C

1979 4F, H A AR IS5 3 AR s A 2 S VTR EOR il I AN E A & T8
ATl , NATTA BT J A A e A Rk B A I B R F vl P S FH A 9

1987 4 Hoto r 555 CRH 5 A I it ek SRS Y 31 p-i-n R BH RE FELL o, XA 1 K
R MAEG SRR B ER I 2 SRR, BT DA & 2340 B S 2 AL EE
5 PR e

1990 4F, Wang 5K FH Izt R4 il 4 7 SR TURR AR B K ASAE ol it ek T2 F 21
K BH g Bt
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B 1994 4F, Fis - A YDA IR R 2B 1A AR FH 2 v 5 8 TR 2 S TR
(VHF-PECVD)+ AR R W45 2% ) 7 ¥ ] 4% Hh e 0 B30 38 KT 70 B 5 i ek
p-ii-n FELHATES 7 40 A A B i R b P TP 7 i

B 1996 4F Rath % [ 1 VR FH #R 22 (HW-CVD) H AR thiifil 46 Y 7 38 IR B 200 (10 A vk v
ik

B 2005 4, Y. Mia 54 FH 7 VHF-PECVD il £ ¥ A BH i L it Hh i A\ HW-CVD i £ (1) A 4iE
P/1 FLIZE M Z M5 VERAS T 10. 3% EE 0%

W R BARFEE:

@ HEEMAEE TR ZSAVIR (VHF-PECVD)

# = 917 F (30-300MHz) S

VHF-PECVD
1% 4%, PECVD %) % (13. 56MHz)
A2 VHF-PECVD Al 41 iy v LT AR il ¢
=gk
EFER

Gk R R ST E fi—

%1‘ SEi A

wE s £ RE M Kme-F
IR IUAR R F IR =) —— N
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W AR K A

W AR R TR K, ok R A A
W cmatAr, TR (URH) AR AN S .
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P 1014

S A AN 7 7 R ks gl Wan k < g s B
W OREAR T A, ek T ah Az B A9 ) AR IEAR N
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SIH4—)SI+2H2

1 RMSAEERLLER) 5 f# | 1,20
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p-nZE KRR R I F T B ERR T x p-n&
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(B2 B 04 B B AT 6T 45) e
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> 88N FlF RA AT AR A BOEA) AAKR KL

> TREF L HGFBELE, mBKGERATELSK
N 8 B PR &Y 5] M

» R R EGBAAERAMNEE, R85 A KB R
B
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i % e o R HLA RN T 1.5eV g AR A ik B AL R AR XE S B
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Mo R B sa s A S (27-29mA/cm?)

v

sy A TR & 4d 55 A 204 5 (13-14mA/cm?)

Y

stAEah AT R KIEZ O R R R £ KRS

v

> MERBPLETTHE, LE¥AE AL EERE
> BeREEASIRENRBCHBRAGN, FHREATHKE
B A, #od Ak
iR =458 R W BUK FH BE F i
D ARAARE /AR SRRSO Rl = 45 5 SR R K T B i
@ A A/ R R T i = 5 B SR T R RE R
@ AR A/ AR SR/ T i = 45 B SR T KR RE L
3.4 ZEREMERFHRE R (& Aipl k)
1. Z RERETEE 6 2 7%

r HER X
A B A8 B 69 IR LA AR, f— R K
A LR SRS MR,

- 14 1 ok
S G AFE ARy A AR, il i ) 49 e
PR, RERIH BRI,
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B L - M RO EIREOR, 18— AT AR b B 2515 31 2 S .
@ WARSME (LPE) ¥
@ AESAYR (CVD) ¥
SR T RIS (PECVD) ¥
RSBV (LPCVD)
R SAYTAR  (HWCVD)
@© WAHSME (LPE) ¥
LPE JREE « RHE /e — RS TIERIERHR T, BRI, R)EEE, B,
TR R E.
LPE YA &2 AR « e/ SR MR AEERIZE Cuy AL In SERRRE, A3
A, RIEHA RN G ST, BaEIGRE, REAE S SR P A T R B ARAS,
PENEE AT HRAEAT IR b, TR f . & <M UIR E — %y 800-1000°C .
LPE ¥E4E &
W VEK & FSMER
HME JZAET AP 24T T A, AR BB B IR AR A sk e 3 P2 AN o R R0
P, TR AL R S5 35 3K-F BRI % IR A
BB 3 32 ] A A R A T LU i) 4% 2 R ARE LA ARV A B R e O 78 RO AR R AE
IRIRTE 2514
A KIS ZR T 5]  HEAT
AT R EHAT IR X AMEE K, SEIUREHIEH]
LPE ¥EAR 2
APRERAR, RET KRBT,
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QWESAHVIR (CVD) ¥

AT, ¥ SiHiw SiHCL. STHCLSEH H, IR & SRE—E R 1. |E. <
PREC LS 260 T 2R, AR ERINFA (300-1200°C) , fEAHJE ISR 2 AL,
il 25 22 it ek VL B FH 11 7 2

AT ER A ERISUR

RN AR B L .
RCRE 451 5 F "R

LA AT o
e P A2 AT ik 7%
4 B Atk E 0 ﬁ § AT IR K& W

. Rz 4% 4 -F Z 18] dE
}i }.S-'i é‘] “{’]J };’_ 4 - A4 - S >
R —— T RO, Ak

- ek n Tk @it

#H AR X ; y oo
o . RBE .

@ C\VDH| R L REEEMNEERRZ 1
. @
OO0 541 & e —4, AAnK, $5FK, L
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RE—FHBERAAS LEEE,
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BT 2 EETE
v MIRRE#EIT600°C v IR T600°C
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v R v e R S
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R AL 2 SR B el 4 S eE T, AR5 R A AR S e, @A
[F RS BEER, KR St e A 2 R, RO T 20k
WESARVIR (CVD) ¥
p FETFHBRMAZSHIIR (PECVD)
@ B LA STH A H, FVRESURE SR, Rk Hy SR i B ml AR S o H, R P48
) 90%-99%IrS , gl AT 1 £ 15 ) 2 R Ak v
@ WRFI L STH B BURIRE HFREN STHAR SRR, T A Bef9 3k S
5t
@ Z kAR PECVD J7 ik A KL S A de i J L~ 4H [

@ 5 E 100-400°C , BikiZ) 107m F g2k

BFFCR I, PECVD YA % 2 MR AR I 7 7 = A KR L
OFE s H2 IRERRERITS UL, 2R iR AR R, A RKERE R

@A SRR O, R EAIRE BCIRAE AR, ERSTHR/N,  dikz 6] R Sl e

ARt A RGO, R AN e UL B IR LR A S R R 2
HHQH i % SR & KK R b R R, TTREREN, R MRHERR:
BEAL T BRRLH B R SR .

p 1&REAFESHITR (LPCVD)
WHE AR (R MERIESER, ERESE NI AR, M B

e B TURRAS B 22 Sk T

WA T 258

U JMZEJE 77 10-30Pa

O PR E 580-630°C



O AN AKGE R Dy 5-10nm/min
RRZ A
U LPCVD V£ R 155 A ik T P2 5 v ) 3 B OB S 1 i P82 A A1 42 e L
ANSUUR, R AR A R 93 77 THT 52 8 R 1 o 491 a1 308 35 348 1) 0 A Ui 2 A T 500-600
‘C, AREMEAE LPCVD il 4% 22 Sl ek e AR 4o JiS, - 1T 250456 FH B8 B0 B A S B
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p MLILZESHTIR (HICVD)
- B3H ik

FlRA X FERRABEA, £— =G EM
A LEERERN SIS TR,

F AR &k
ARG FEERAEFR, BELRR 6 H
B, LB NA S mEFR,

8] 4% ) & &

e | ZARMAEKR Y FaEFR

B 48 an 4 (SPC) .

e A 4aids (CVD) ik
& i S EAnS (MIC) & o A9 & SRS EME
ek B K anfl (RTP) &
Sk am ik

A N U G

do b 19 & siE SEME
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© BN (SPC) ¥

FE— % MARA U5, X CVD B VATE R T (<600°C) T AR I ] A5 ds ek
JEHEAT & AL R EE 600°C BA |, ISF[A]Z)2h 10-100h) 8 e it Ak e JEE 11 Aok JoR 1
Bos. EA, WA N2 d I ) ST

| mEaaE
R0y H) & 77 ik
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R & A | —<
# RSP Ry £ W5 3E s 4
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- iR kaa g
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a AR
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WES T Si-Si BB, (EE)E)E TS St ET AT G T A AR ALK
RN RSOy Z . B TREEREE . IR e, BOvRE AN eRE.
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glass substrate glass substrate glass substrate

ERAB R L aEEHE
O&RmFHEFEMMAL (MIC) &

7 R
MIC i1 2 2 SRk T FF) AL I TR L Bl AR kL Y /N 5 PECVD WTAR KA
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AL A AR ACHORAR L, ft A T P S B I

g A
& 2 AR AR SN T KRN S8R T, PR SRR 0 H A AR
KAESE |2 ZIBIR
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FTEHEAR/NT 0.8 wm MR BEE DS X AR & 51 2R SRy B 7R A

@ FEPUERACER, BN IEACHEIRBNL, B RBN A B BN % .
FIFH RTP gk, BKHIRELET RTP B T &R TSR Y #.
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