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Amo:r:phous silicon (a-Si) is ver;r interesting nater.ial from the po-nt of v.iew

for l-ow cost sol-ar cell-s.l) a-Ge films have also been investigated..213) A rrot
approach to obtain high efficiency a-si sol-ar cells has been'oroposed with
tandem structure.4)

This papaer repcrts a preliminary stucly on a glow discharge a.-Sl"Ger_* fi1_m

properties and some types cf ce1l structures rrsing a-s:"Ger-* firms.
Amorphous Si*G"l-* films were grown by grovr d.ischarge pl-asina using IO% Lr

based silane and 5% Hrbased germane I.n cyl-ind.rical- reaction tube which have capacitirr
tilrely coupled el-ectrodes. Figure l- shcws tL:e wa-re length ilepend.ence of f.ight
at'sorption coeffiei-ent for vari-ous Ge ccmpcsiti.orLs. As the Ge content increases,
the absorption coeffic-ient increases. Figure 2 shows Egopt. rphotclumlnesceri.ce
peak photon energy and electron anrl hole mobilities u,. and. up as a functicn of Ge

cor.tent' uo and up v/ere measured blr MOS transistor characteristic]c. uo and unare

nearly constant up to 25 nol- % Ge ar_d d.ecreases sud.rJ.enly ab.Jve th.ie va1ue. phoro-

luminescence peak energy rlecreases monc,tonously with Ge content, Tj-gure 5 shows

photolu.minesce:tce spectra fr:r three fj.l-ns with different Ge content.The shapes of
the spectra have same structures irrdicating no significant crhange in band strur.:-

ture by addition of Ge. The content of Ge and Sj. rdere measured. by AES methco.

We fabricated two types of p-i-n type solar cells and a tandem cell-s a.s shovrn

i-n Fig.4. (a)tra,s a-SlO.T5GeO.25 i-7ryerr (O) Has doubl-e layers cf a-Si and. a-S1.7r
G..25 a.nd (c) tras a tar:d.em structure of rr-Si and a-Si:Ge pin cefts. Figure 5 anC

!'i9. 5 show I-V characteristics and spectral responses of the cell-s. Open ,-ircuit
voltage of the tandem cell- increased as expected., vrhile cu.rrent level was red.uced

consj-derablySU carriers recombination i-n the tunnel junction.lhe spectral response

in the long wave length region were increased. aa seen -frorn Fig" 6. with.-51.75
G€' or film in the active region in the cell-s. The d-ecreases in tl:e short wave.1)

length region may be resulted from the poor fitm properties cf a-S i.75G" .25 fIIm.
The improvements in film properties cf a-Sir,Gea_* and an optimum Cesign c)f the
cel-l structure are required to obtain high perforrrrance sol-ar cell_s.

In ccnclusion, a-Si,.Ger_" fl1m was prepared by glow discharge plasma method.

and i'bs optlcal and el-ectrical prope:riies were measureri.. Various sol-a:r cel-l_s

were fabricated. and- evaluated the-r photov'oltaic prope;ties. rmprol-ements 1rr

solar celJ- perforrirance were exp€)cted from these resulis.
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Fig。 l Absorption coefFicients of
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Photoluminescence sPectra f or
various Ge content in films.

I-V characteristics of the three
of solar cel-f s given in Fig.4.
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Fig. 6 spectra■  responses of the three

types of the so■ ar ce■■s given i■  Fig04。
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