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Applications of Plasma-Enhanced Chemical Vapor
Deposition (PECVD) in Making Thin Film Silicon
Solar Cells
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Due to the advantages of low cost and proven mass production experience, thin film silicon solar cells have
attracted considerable attention in the solar industry. The key technique lies in that, with the assistance of plasma,
deposition of large-area thin film silicon can be done at low temperatures. This paper gives an overview of plasma
enhanced chemical vapor deposition (PECVD) used in the solar industry. First of all, plasma physics, PECVD
equipment and its process principles are explained. The second part briefly introduces the impacts of different
plasma sources and hot wire CVD (HWCVD), in which no plasma involved, on the thin film silicon growth.
Finally, if different considerations are taken into account, the design of commercial PECVD systems for thin film
silicon solar cells can vary. Here single chamber, multi-chamber and roll-to-roll systems are described.
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Matching Box

blocking capacitor = delivered power
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& (HZhERTReEE T
(2) FEFHVERIEAE (inelastic collision) : lifE % TMEB) &
HUCE - [ HA S HBIRELANRERY T RE (RS
WRFEARF > BRI A A i T
ot > ANEET{L - BEEEE S (recombination)
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primary and secondary reactions
bulk plasma
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induced crystallization) & — 2 ¥l #5 L 3 kK
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R » ARG PR tERE B MR N > BRF S
(EFERERIAZ S, -

b R - T R R T AR AR T g
HISIE » HE 2 GBIk Y s 2 AR
FHRITATE AT RE - FErH RS - SR BRI e
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1. BSE{L2 % 4B)(F& (VHF-PECVD)

R T RS A E A R RSB IR =R - FI R AE
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frequency, VHF) AL BN L ERARD (TR B i i i
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RETESEIR NI MRE - e BRI A e
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= o FEAMEG PECVD | T Bk 58 55
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AR S (M@ 5E R o FI B SR 2
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6. 1% B %,49% & HWCVD #.4 (Cat1500) °

3. BB RARITR

BB EERFHVIFE (hot wire CVD, HWCVD)
ARSI R RE TR U = i B IR R - T
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BuE L2 RIS (Cat1500) > ANE 6 Fr
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VIR HELEERAEYIE (thermal CVD) FZAlTAfiT
EHAR  WRIGEENNEVE ~1700 °C HYSE (tungsten)
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BURERHTIST AN » SRR BE Rt
UL (catalyst) FYFEES » BRI SOREfs AR L B2
SRARVITEE (catalytic CVD, Cat-CVD) ©
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W > P DA W e rp o 7 AR LB I R P o0 A
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HIZRIHE - EREEAN B LM S g 4 - 1108E
(tungsten silicide) Hk & 4 F T TR ELIE f4 Y (6 FH 55
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i o PRI EE SRR T B R AN H S B RE B SRR Y
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1
H

]
(_/J_
]
_(_[)_
]
_II_
_(_[)_
I
_g)_
1
(_[)_
I
[2]
c
o
a
8
@

7.HWCVD # £ R -+&H -




HURR - R & S EmIIRYEE » SEgwERE
A RHERDE R A B E A SR E -

BE LR RAHDRERR T RE TR T e iR B 5
MR SEEELYN - HELE & P BES ML REE EI R
[FREHERE - FlanE H ek 4SR5 e TFT-LCD &R
Z Cat-CVD BEER = 1Y H RO B B A 2 - AllfE] 8 Fi
o HFFEIAREET - (HEVEHRAY RIS #RE N
BHM - — KT SEI  Il TR SAERE® -

HEIRZE W LR AR D R RE R R 2 g
R R R BRE T ff ECAS A (B G (E S oy
B~ B AREEYE - SR 20 (doping) S
TR~ BugthZ Al - BUSHEEEST - §EIRY
SV~ BRI v SRR IR R R 4 (8 P e B U2
(in line configuration) Fff [} #f Y22 TS5 RIREE
Fefk > HUBE TR 2006 FRE F1E Cat-CVD B
FEIGE PECVD H&4F °

M -~ &R KFGEth PECVD EE%{E

HETRER & = F R ety K R 10.09% > {H
REEEHAAE 1.047 cm’ » 186 K KHIEREER
EE > W H/NEE KSR R B EE 2
M W ERCEEHUIE - RRREE SEERE -
SN BEE R TERSCRIIMBIR » M E A EIA
PR SRS RSB & R E IR LAY
AR o INERR R RCR A KA 20 —30% -

ZE—{& PECVD HYERfH ¢/ NETE O B RERE
SFALRIRR ST - FRIF(EE R R R T g A B
E2HHTERNREE RTINS ER S INAE
BEHEE - HENSERGEERARTH
PECVD Miflil EE2FEIT - PIAIE R ERKS HN
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