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the sanme as described above. Now,*the effect of this invention will be
descrlbed bel ow with reférence to working exanpl-es. d ow di schar ge
deconp9§|t|on was perfornmed at a high frequency of 14.56 Mz in a quartz
itest tube having an 35 inside dianeter of 11 cm ‘An i type a-Si was
obtalned by -subjecting the silane diluted with hydrogen to the gl ow
ndlscharge deconposition at 267 to 1333 Pa (2 to 10 Torrs). An n type a-Si
iwas ob%gjned simlarly by subjecting silane diluted with hydrogen and
§phosph|ne [err]=0.5 nol% to the gl ow di scharge deconposition. A p type
‘[err] was obtained simlarly by subjecting silane, ammonia (NH3) and
; di borane [err] [B/(Si+N)=0.50 atom % to the gl ow di scharge deconposition.
‘In this case, the gas 40 conposition involved in the gl ow di scharge
i deconp83ition was adjusted so that the atonic fraction y in the formul a,
‘lerr] would fall in the range of fromQ 75 to 0.05. A solar cell was
i constructed by successively dep05|tnu;§he p type [err], the i type a-S

[and the n

&f the i type a-Si is not specifically limted, it is generally selected in :




qtype asSi.in the-order nentioned on the SnQ2 surface.of a glass substrate
Jcoated with an Sn@ filmof 25 [err] and fOn@$3y4ozacuum depositing al umi num
jof 3.3 mR. This solar cell was tested for cell properties by 45 use of
isokar simulator of AM1 (100 [err]).. During the glow discharge, the
itemperature of the Substrate was kept at [err]. The thickness of the
i ayer was 500 nm (5000 A), that of the n layer 50 nm (500 A) and t hat
dthe p type [err] layer 13.5 nm (135 A). The solar cell properties va.
ivarying conpositions of the p typd [@rry_ argspowp—Hp—hable 1. It is
4seen fromthis table that the conye® $iRp | CRENGY| Ehekseliagf ter represent
by [err]) which is 4.6%for the |ayef 5 ned gl e8y| 6f| Sifl ane [err] is
dqincreased to 5.45% 6.5% and 6.75 3 v_wheny tHe Jjal ye of "y" in the
gformula, [err] of this invention D 0 gnd (0. 40, Jindi cati ng that
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brtngs about -an unexpected conspi 5504:& |rrproverre_nt i.n Voc, which. |eads to..'
a great enhancement of the con®Pef %ffl ci.ency. The reason therefor

evidently exists in the relation between the diffusion potential, Vd,

Vot; which plots in one’straight li.ne without reference to the type 6

anwphous sem cqonductor to be used, as shown ILn Fi gure 3. This nea

t he val-ue of Voc | i neaktytneregsep 1N p}ro ortlion to the 25 incre

This fact indicates |thdts tie|d ¥ BUBRHONGPP pRe) ndzzi al i s enhanced and
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t'5 nm-6. A photovoltaic cell as set forth in claim5, wherein said p
and/or n type doped | ayer exposed to the incident |light has a thicknegs [pf
5 nmto 20 nm 7. A photovoltaic cell acco@dd%3y 402 any of claims 1 to GJ%
characterized i'n %hat the p and/or .n type doped anorphous silicon conppun

l.ayer exposed to fe i nci dent light has an electric conductivity of at 4
l'east [-err]* 20 [ erri Agti-n2@orphBus shicoharidaiiedri @mpowl Hetefojunsiitin phototditaic el charapferized by
claims 3 or 5 tom?qrperatlrmmsenmme nqrrctvaer ﬁdethe@hfaﬁxa@*éﬁq tbedwidﬂﬂtthahttaﬂtal"f@fph°“s silicon;

at onmic fracti Oﬁ gompeuagh "E eV, AN electric conductivity of:
phot ovol t ai c cel f’°té§ss Q"]Y f()‘ 215 p-l- uncz(‘)9 %us ion | ot.entla Hg‘{:ﬁ tless r&iﬁd&:iﬁt?
firaction x in sajsy ﬁﬁéﬂl of s@i& oﬁWon&deEatenal 10 A phot ovol tal c

¢ell according to am(pmftoubltawwaébommgﬁzClaiinaroaz;twberlemwplonntvhaamttrﬂ@uammu#mpoundus?
the n type dop&dmadeehinevkstages 1eer@$ﬁnt95 rRydhe gene é‘?"“P | ‘i&?’ Esr *
g transparent f1 | pACEEAI I, T eﬁ‘éﬁ'.% i'ar;ff;:m:ms“@nsﬂ% satyres

'%t ent anspr f uche’ ?BFF& éﬂl%&: I%I n?oV 5316'4 dBnEedHﬂh&ﬁl@iﬁnHﬁé@%ﬂﬁepand]o
2 schen am)rphemefﬁl ﬂe@bwmauﬁ hemm&oreuasmb nay&}lelxpmsamm-hmdcdumgmsIchmunalmmandao
r-gekennzel chnet s dmB ent weder die - oder_die n-Typ-Seite, dje' :

g nfall enden Li cht ‘?aﬂ gloyalts} °?' Egﬁ ANBPEAE PPF%?’MW’BP?ME:\WQ”‘W“‘W"‘9"
n

Vbrgesehen wird, E Q?Ea SERNY 1§ EGnarRiiied\PMatkn&Sarlr Riybe dops
2,15 eV, deren ehﬁkﬁphb o J" %Jsecm) ﬂdaﬁtfae:ﬁmgar sahe Ga@onfl'?cabﬂtygfﬂﬁeas&%e--
‘dnd deren pi n-idbeu gadsaizbusi onspotentlal vd m ndestens 1,1 Volt betrig

2. Photovol taische zewmtomn Eﬁ‘g@'ifm‘i 'EGNVG&QL%IF‘EM enfenéto clam B °Bf'§°te"z°d'
p- oder n-Seite, ot oﬁ?m'ﬂ set gg i asé Iﬁée %lkrﬁﬁknmn said generd

€ benf alls aus Magghl, S '°°e' I Cl um/e ung rgeste
3.\ Phot ovol t ai gche 1eh Tpﬁot c&nswowiﬁg td aﬁyjarcuaﬂns mdmdactgakdamnuaemmmumrthenme
ae di e. anor pheepeBismoghoussticdn cathaeunddrysr ipin obujisiconactyiisa trnspasent Bim elecirade on the sid
aus einer Subst af¥rosed to light ¥R igfidenty| | genei ne Fornel. a-Sil..C. bzw

2-Si 1_yNy wi edergegeben wird. 4. Photovoltaische Zelle nach Anspruch 3,

%adur ch gekenngeipgeinahispridrd di e aI | gemei ne Fornel fOr di e anorphe

Silici urrverbl ndung di e Be2| ehung , 1<x<0, 8 bzw 0 1<y<0 8 efful It

| Hr e i P'r'g R ey
dadur ch gekennze'a&ﬂ’%ﬂ L@Jhg‘ a Isag?:tz: ﬁirﬂa S rﬁ\h‘?bu&dg érgesehen wird, deren’
amor phen Sili ChsUldl ﬂs‘téh@ B gD optihe GV bie 2,15 6V, dd-bﬁeld@d‘?cﬂnﬂ.ﬁi& Higkaitl Mihdestens 10"';1

L| cht ausgeset zt (m sdm)-'vm 26C rund llieen Dih- mmdaegsdiﬁgsuonsﬁotermabvmvmideaersch‘ev;ze péteigt.
nach Anspruch 5, daznﬁ'h@tnvogesmsn gellej naphndnsprughy B degurchyeske Q"é"‘ coaBdig P-diga "Eselte, die der
und/ oder n- Typs &Pé"ﬁE Feenceiren peite agpeniberinat sharyplls aps, “F'éat' 'eﬁ"ﬁ’ép'ﬂ‘ iglupyg{pindung

alP! tovoléQche Zefle ra th»ﬁgyd?&&lai 2882, Z&ddlien %ﬁhnﬁlcm &R die. amorphe-

5 nmbis 20 nm au
Anspruche 1 bi S Gilicklmndérbiadu ng QKSR BaR inTBHergestalld istlaus othet Sudktar, &e irctdie ligsmeine Formel
und/ oder n-Typs at8h-Gebzvamsi, Jhbrwu@#gpmbmmedbl ndun d| e dem ei nfal | enden :
Li cht ausgesetzt i st Ph}glcm ve'E’EéFP sﬂ_’ g%% J’mﬂé‘ﬁ%‘“ﬂ'ﬁ?ﬂ(rﬂﬂ far die
. cm’ bel 20 G 0%, voltiisch b A e bﬂsq @Lﬁ‘&dﬁ#ﬂlcwﬁ&s Qhelbficke der
3 oder "5 bis 7 "ﬂlo @Q'h SuédeY@ﬁorﬁH&'pSll*ﬁJh\ rbiriti O&J‘il pd Bic‘i‘-'ﬂ'@ﬂﬁtdem%llenden*
das_At omver hal t niLRhiausgesetetr istakérg® e i€ A0 Emrlvm’ﬁgtvon 0, 10 bi s 0 95 betrl |

55 ° 9. Photovol t aé srbwevoreﬂs'}he ZH'MclAﬁ rugt & @durahaﬂse@ﬁe' hichg des p-
fos womvern [ vl oS e S o e
Phot ovol t ai sch& &Rhitik qf' I'nim gC die dem einfalienden Licht
gekennzei chnet, dadesbu® ; Cﬁideedlikﬁ'lsaib e&hbngfé&&opmuhﬂ&b@dm" @ kyS bai20°Cl @afweist.
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60 Revendi cat i Em%";}m YOU? né ruch dadurc e ﬁlgfelcrl?g 03§C tdI ‘ég%to this x in der
3' l'i ci um anorphe e dfﬁh eﬁdch leﬁ\er Btr Ansprﬁche1 bis 9, dadurch gekennzeichnet, daB die dotierte

Schicht des p- und/oder n-Typs aus der amorphen Siliciumverbindung auf der dem einfallenden Licht
zugewandten Seite in Ohm’ schem Kontakt mit einer durchsichtigen Filmelektrode steht. :
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Revendications

1. Cellule photovoltaique p-i-n & hétérojonction de silicium amorphe et de composé de silicium,
caractérisée par l'incorporation, sous la forme de son cdté de type p ou n exposé & la lumigre incidente,
65 d’uncomposé de silicium amorphe ayant un intervalle de bande optique (Eg. opt) se situant entre 1,85 eV et

SR

b




caract 6ri s6e par I'incorporation sous la forme de son cot6 de type.p ou n
expos6 A la lumere incidente, 69 @53"4897Pose de silicium anorphe ayant
un intervall e.de .bande opti que (Eg optz se S|tuant entre 1,85 eV et' 8
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gho ové taemeuuwh\sﬁu&natqaegmmdmaidacarbns,caﬁaama 6 de %012 BBCtioR atdinRiub Rd&RUC he
opbe de I4 Yaoeulp ghakidale précitée est érodesspuexdp@Boe a | a | unm ere incidento a une

Bpaf sseur d&d- Seelwwhptm'tﬁme suivant 'yne qeépqnav %rﬁywwqung %éa@ﬁfﬁ'?ﬁlah?" % eﬁuﬂg
e S0 el oSS B Sl D e
couche e conpdse el um a € B et/ou n exposee A |a
| unii er e i ndi cente a une conduct|V|te eI ectrlque d au noins 10A (0 * cm: a
204C. 8. Cellul e photovoltargue suivant |une quel con m tions
3 gt 5 A7 telle que reliee Ala revendication 3, mm ﬂﬂ“lﬂﬁﬁnﬂm gue
Ia,_fraé"clon atonmique x dans la formule précitéo se si ttue®entre' 0,10 et 20
0,85 1in I 9. Cellule photovol taTque suivant |a revendication 8,
fact6ris6e en ce que la fraction atom que x dans la fornule g6n6rale
ecit6e est en dessous de 0,5. 10. Cel'lule photovoltaique suivant |'une
tiel coffque des revendications 1 A 9, caract6ris6e on ce que |la couche de
@npos6 de silicium anorphe dop6e de type p etlou n est .en contact ohm que
Vec une 25 6l ectrode pelliculaire transparent du c6t6 expos6 A la lumbre
nci dente. 35 40 45 50 55 .60 65 9.
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