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Abstract Phosphor-doped nanometer crystalline silicon( ne-Si( P) : H) films are successfully grown on the
P-type (100) oriented crystal silicon( ¢c-Si) substrate by conventional PECVD. The films are obtained using
high pure H: dilute SiHs as a reaction gas source and using PHs as a doping gas source of phosphor atoms.
The film structures are studied by using Raman spectrum and high resolution electron microscopy
(HREM) . Si microcrystalline size ( ~ 3nm) in ne-8i(P) - H films is less than one in intrinsic ne-Si - H
films. They have some characteristics of like=self organization growth. T he study points out that ne-Si( P)
* H films have a conductivity of two order of magnitude more than one in intrinsic ne-Si @ H films, as high
as 107"~ 10'Q" " * em™ . The high conductivity results in the increase of effective electron concentrations in
ne-Si(P) I H films, the decrease of Si micoerystalline size and the reduction of conductive active energy.
The heterojunction diodes are also fabricated by using ne-Si(P)  H films on P type ¢-8i substrate, and they
have good reverse breakdown properties: the reverse breakdown voltage is 75V and the reverse current is

only a few nA.
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Table 1 Growth Condition of nc-Si(P) : H Film

SiHa/SiHa+ Ha( %) PH3/SiHa4 FHIERLE/C RF Lj#/W S/ Pa FLIE DR T/
0.2~ 1.0 1074~ 107! 150~ 250 40~ 80 106, 7~ 133.3 0~ 200

T HEAEREN ne-Si(P)  H MY PGk BT O 95 A A D, () I A b R B A | RS RE
TRCHS, A5 LU B ook, BRI AL N AU R R neSi(P) ¢ H BEHEAT T HUR KA R, B G
g 400~ 450°C, I KBy 30~ 35min. FH ASR-100C,/2 §7 FE B & T neSi(P) @ H B () P Jst7
G A, AT RS Ay 3~ 5X 10" /em’.
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FIG. 1 Dependence of Conductivity for H (R 45 2% 43 A Bl BEGE Sk, B 28R BE R L2 b i P A
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FIG.3 [ Characteristic of
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