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The structural and eledricd properties of boron-
doped amorphous dlicon films, obtained with a low
frequency plasma (110 KHz), are presented in this
contribution. These thin film were deposited on a
substrate heaed at 270°C by decompaosing a mixture of
slane and dborane gases. Infrared spedroscopy and
current-voltage charaderization, for a varying boron
doping level, showed that the structural and eledricd
properties of these films are similar to those of a film
ohtained for a higher frequency plasma. Spedficdly, the
occurrence of a well-defined pesk for the silicon-
hydrogen bond, as well as reasonable values for both the
temperature dependent eledricd conductivity and its
adivation energy, were observed.

Experimental

An AMP 3300 PECVD system from Applied
Materials was used to deposit the amorphous films on
substrates held at 270 °C. The planar reador of this
system is formed by two 65 cm-diameter and 5 cm-
separation paralel eledrodes. The RF power is supplied
to the cahode (top eledrode) through a coupling network,
and its operating frequency can be varied from 8 to 111
KHz. The RF power can be varied up to 3500 W.

Our 250 mm-thick films were deposited at 0.6
Torr by decomposing a SiH4-B,Hg mixture at a 750
scdmin flux. The deposition rate was from 1.3 to 5 A/s
for an RF power of 300W operatingat 110KHz.

Films depaosited on corning glass were used for
transmittance measurements in the visible-IR range, 400-
4000 nm. Transmittance measurements in the 400-4000
cm® wave-number range were made on the films
depasited on high resistivity crystalline silicon. Eledricd
charaderization was made for the films deposited on
sili con dioxide.

Transmittance results, as a function of the boron
content, Xg=B,H¢/(B,He+SiH,), are shown in Fig. 1. A
pedk corresponding to a B-O bond can be seen at around
1300m™; this pe&k is not present for those films with a
lower boron content, Xg=0, 0.06. The stretching modes
for the Si-H bond increase when Xg increases from 0 to
0.091; nevertheless these modes deaease for a further
increase of Xg.

Aluminum was deposited and patterned to build
resistors and the measured current-voltage charaderistics
are shown in Fig. 2. A fairly ohmic behavior is clealy

seen for ead value of Xg.

The dark conductivity at 300 K and the
adivation energy were extraded from the current-voltage
charaderistics measured at several temperatures; the
results are shown in Fig. 3 as a function of the boron
content.

With these results we have demonstrated that the
properties of the films deposited at low radio frequencies
are comparable to those obtained for the most common
higher frequency, at 13.6 MHz [1].
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Fig.1: Infrared spectra for the amor phous silicon films
with different boron content: Xg=0, 0.06, 0.091
and 0.12.
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Fig. 2. Current-voltage characteristics for the a-Si-
B:H filmswith varying boron content.
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Fig.3: Activation energy (Ea) and dark conductivity

(o) of the a-Si-B:H films with a varying boron
content.
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