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Recently, increasing attention has been paid to photoconductive
materials with bandgaps between l.J and l.5eV.Such materials could be

employed in photoreceptor for laser printers and tandem-type solar cell
application. Amorphous Si based alloys with incorporating Ge are
prom ising candidates. However, lowering of the gap is general ly
accompanied by a deterioration in the photoresponse; a reduction of
photoconductivity and an inmease in dark conductivity. In this paper we
report an at tempt to so lve the prob lem by emp loy ing mu I t i layers of
a-5i:H(F)/a-5i6e*:H(F) prepared by hydrogen radical assisted chem ical

vapor depositionl )

llultilayers of a-Si:H(F)/a-SiGe*:H(F) were deposited by controlling

the flow of 0eF4 sequentially under the steady flow of 5iF4 in RF plasma

and hydrogen radical generated by microwave plasma.2) Thanks to the
large incorporation ef f iciency of 6e atom in the alloy, small (less than
lvol%) pulse of 6eF4 gas f low makes 4016 6e in the f ilm. Therefore,

multilayered structure were prepared continuously by controlling only the
f low of GeF4 without interrupting RF plasma.

In Fig. l, electrical conductivity in the dark and under light
illumination (725nm, O.ZnW/ cmt) measured at Foom temperature both in
the direction parallel and penpendicular to the plane are plotted as a
function of the repetition length L . The number in the f igure indicates the
total numberof layerpairs. The total thickness of the films used is about
0.5 gm. Photoconductivities measured in both directions are in almost the
same order of magnitude and independent of the L value. The high
photoconductivity observed in the samples with many interf aces suggests
that there ane no additional deep trapping states at the intenface. The
perpendicular dark-conductivities of the multilayer f ilms are lower than
that of a-Si:H(F) and decrease with increasing the L value.

Photo and dark current-voltage characteristics were measured for
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reverse biased Schottl<y device with a-Si:H(F) (Eg= l.72ev) / a-SiGe*:H(F)

(E0= l.45ev) multilayered structure (L=80A,N= 100) as shown in Fig. 2.

Highly photoconductive gain (the saturated current normal ized by the
photon f lux) is obtained in the multi layer f i lms at the wavelengths of
around 725nm compared with that of a-Si:H(F).

The drift mobility of electrons, evaluated from the tlme-of-fllght
measurements, was | 0-2- l0-3 cm? /Vs, while mobility-lif etime products
was l0-7cm2/V. These results imply that the electron transport in the
multilayer f ilms should be ruled by the additional shallow_trapSing states.
The drift mobility of holes,0n the other hand, was l0-Jcmr/vs, which
was the similar magnitude to that of a-Si:H(F) suggesting that multilayers
didnot af fect the valence band.

In conclusion, high photosensitivity was obtained in the near infrared
light region, while suppressingdart cument, by employing a-Si:H(F)/
a-S iGe*:H(F) mul ti layens.

l) s.0ds,s. lshihara, N. shibato, H. shirai,A. fliyoucfri, K. Fukudo,A Tonsbe, H.0ht6hi,J.
Hanno ard l. Shimizu, Jpn. J. Appl. Pttys. 25( 1985) L l88.
2) H. Shirsi, A. Tanabe, S. ffi, *J. Hanno, T. Nokamura and l. Shimizu, .Jpn. rJ. Appl. Ptrys, ( in
press).
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