LOW TEMPERATURE DEPOSITION OF
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PLASMA ASSISTED CVD
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The development of a low temperature thin film
silicon technology is of great interest for appticas in
large area electronics and optoelectronics espeaal
flexible plastic substrates. Hydrogenated micraatiiae
silicon, pc-Si:H, is an interesting material for these
applications because of its stability and electmuobility
higher than amorphous silicon, a-Si;H. Thin layers
(<100nm) with a low hydrogen content (<2%) and ghhi
crystalline volume fraction (>90%) are required.
However, the growth ofic-Si:H thin layers with these
characteristics by conventional deposition techesqu
(PACVD from SiH-H, mixtures) is still a challenge (1).
Halogenated silicon precursors, e.g.,SiRd SiHCI,, are
investigated to enhance the crystallinity of silicthin
films (2). We performed the growth of undoppd-Si:H
layers from Sig-H,-He plasmas in the temperature range
RT-180°C.

The analysis of the films has been performed by
X rays diffractometry, XRD, Fourier transform infea,
FTIR, spectroscopy, and spectroscopic ellipsomediy,

It has been found that a pure microcrystalline fikiy. 1-
2, can be prepared at the substrate temperatur@0stC.
Another interesting feature of all deposited filmas the
very low hydrogen content,y€1 at.%, calculated from
the FTIR Si-H wagging peak.

The film microstructure can be related to the
growth kinetics as shown in Fig. 3. A decreasehia t
growth rate from 0.12 to 0.38 A/sec and an increase
crystallinity from 75% to 90% is obtained by lowsgithe
substrate temperature from 180 to 100°C. This heh&v
different from conventional SifH, systems where the
increase of deposition temperature favors the drooft
crystalline materials. These data can be explaorethe
basis of the opposite temperature dependence of the
etching processes operated by hydrogen and fluorine
atoms, that also results in the opposite tempegatur
dependence of the amorphous to microcrystalline
selectivity.

Therefore,uc-Si:H depositions from SiH,-He
plasmas represent an approach to get highly ordered
silicon films in the low temperature regime.
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Figure 1. Ellipsometric spectra of the imaginary part,
<g,>, of the pseudielectric function pe-Si:H films

10 15 20 25 30 35

ENERGY (eV)

deposited at various temperatures.

40 45 50

oo}
sk
70
60f
s0F
40}
30}
20F
10}

PHASE VOLUME FRACTION %

Figure 2. Composition of films deposited at different
temperatures in terms of volume fraction of fteeSi, a-
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Figure 3. Temperature dependence of the deposition rate,
o, and of he crystalline volume fraction.



