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ABSTRACT

Phosphorus doped hydrogenated microcrystalline
silicon (uc-Si:H) thin films were deposited by PECVD
(Plasma Enhanced Chemical Vapour Deposition)
method using 10.2% SiHy gas (diluted in Ar) and
308ppm PH; gas (diluted in Ar). The structural,
optical and electrical properties of the films were
investigated as a function of substrate temperature(150
to 400C) and RF power(10 to 120W),

The thin film deposited by varing substrate
temperature had columnar structure and
microcrystalline phase. The volume fraction of
microcrystalline phase in the films deposited at RF
power of 80W, increased with increasing substrate
temperature up to 200°C, and then decreaséd with
further increasing substrate temperature.

Volume fraction of microcrystalline phase increased
monotonously with increasing RF power at substrate
temperature of 250°C. With increasing volume fraction
of microcrystalline, electrical resistivity of films
decreased to 0.274Qcm,
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Fig.2 X-ray diffraction patterns for the samples
deposited at various substrate temperatures and
constant RF power 80W. The number of the
right ends are the thickness of the analyzed

films in ym.

Fig.1 SEM photographs of surface(A,CE) and cross 100 v T T T T A
section(B,D,F) of the films deposited at various |
substrate temperatures and 0.6torr, 80W, i _
20scem (SiHy+Ar), 80sccm(PHz+Ar)., (A),(B) 80 i
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Fig.3 Volume fraction of micro-crystalline for the
samples deposited at various substrate
tempertures and constant RF power 80W.
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Fig.4 IR-absorption coefficient a versus frequency

o for the Si-H, bond stretching bands for the
samples  deposited at various substrate
tempertures and constant RF power 80W.
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Fig.5 Room temperature resistivity for the films

deposited at various substrate tempertures and
constant RF power 80W.
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Fig.6 X-ray diffraction patterns for the samples

Fraction of Crystallization (%)

deposited at various RF powers and constant
substrate temperature 250°C. The number of
the right ends are the thickness of the
analyzed films in pm.
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Fig7 Volume fraction of micro-crystalline for the

samples deposited at various RF powers and
constant substrate temperture 250C.
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Fig.8 IR-absorption coefficient @ versus frequency
@ for the Si-H, bond stretching bands for the
samples deposited at various RF powers and
constant substrate temperature 250°T.

LA e e e |

et dbodoanl

Y
i

10

TPy

ded S 22221

T
't

Resistivity (ohm—-cm)

ok dodod bt}

PR SRR NN SUNEE RRNDN NN W WY

o 20 4

A "

0 60 80 160 12IO
RF Power (W)

.
Y
<

Fig.9 Room temperature resistivity for the films -
deposited at various RF power and constant

substrate temperature 250°C.
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