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~- ·. . . . . t::i::uoride< .. J,VB;) ··:-~n.d. :p9l;ye~hyl:ene:";·:_t .. ;r;-.ep~t~~la~·e·:: "(PET) qre ,·:.::.-.... ::·_·, "::" y·_~p~~q~~~-::~~::.·.:t:~~-{ _-a~p~ii~a~i:~:µn~~¥:···.tb~ .. -:.4~~i"g~~t.i~n ... icqsoµAR, ··anq 

.. '··.<. :: < .. >.4~~.d .:t~·.:·:~~i1;h..f ~~~ui.e:· ... :phot~it(;,,J~t-~:i;c·:· ·k~d~ie~ . ih : a.. . . . . . . : ·. 
::·<·;=..... .... :··.~~:C.~u~~-1-~fiti.:ri~~:i.6:~·:P..roced:~-~e '·ci1·~hio~.ed·: . .":i,n·· :.wo~Ai-~4/29106. In. · 

_;..::·. ·.·.· .. :·t"ti~::,·~ modui~s~-··t)i~·· .• ol"ar··.~·~l.l·'. ,sy~t~~·:·1s ·p.rote"cted not. onl.:y 
·::_ ' · '.~9:~1ns·t· ·=ni~~l'ia~.i~~=i· ·d~aq~;.>bu~·:.~1·$·0 ·a.9.a:in~t :·~xposure ... to the· 
: r ... · e:i.~.~ent~;> .. ~~ .. :.p~rt;i.cuia:r·:-~~t~~ ... ·~ap.~r •. -~~: iil~~rmediate layer. 
' -. ·::made: out~- .0£;·.al~~i~~ .. i~ ·pr(;vfd~d- ·1n· .th~ ._rcos·oLAR· fi"lrn . 

·c::~mposi te. -~~ · ~ -ba.rl:'i~~ lay~·r· ·ag.~:inst. \rat~r :.-~a~or. However,. the · 
.d.isa,dv~~t.~qe to· .this ·1ayer .. fs that_ ·i.t .1.s electrically 
. c;:oriducti ve . i.n conj uncti_on . with . the solar cell. system, so that. 
unde~ir~d Pl,1.tsid~ currents i:n the _photovqltaio module come 
~bo.ut. 
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. _.: ;_ ... ~-- ·:~t:i~s .o_b.j ec:t= .:1;;~--~_CJ.Cl?.;·~·va,d· ~c;::~o~41r;i9:· _t·~;-._,th:e ·-tnven~ion ·by." means of. 
~:.:. :. · :-> .. ':. :· ~--: p:.~~P?:~e.d··' ph.o~py~1-~a.ic· mo4~.ie_,<.ch~~ac:t.~:r~~ea ~-:Y.· the<Ea,ct .that 
· .. :' .' ·.: ·.·· :· ~t· ·i·~·~·$"t._ .. ori.e .. ~p¢~psµi~tion·· ~~t~~ia:l ,··~1-~i~r··· c.on~ist~ o"f a. 
'. ··: .. . :. ,- ·-:~:~.~l-ih_~:-.a~d .. 'b~r·rii:!~_· .. 1ay~r.,·. a_nd··-~hat·, ... d:)~ :bar~ier "layer 1.s· made 
-;. · ......... ·out· .of.:-~. ·pl_a~~i.c·;:·~ii~···o~ a ··p1a·stit:: _._fi.lni ··c~m~~sit~~·. which is . 
\ ··. . .. : .. :. ·p~o.vi~~.d. Qn. the: side ... faoing" th~ . soi~r c~l·l '.sys.tern with an 

.. _.:._ : ·. · .. · ·:i.·tt~r~~~~c o~-i~···· i~·Y~~ ·$ep.a~a:t-~d _.:out.:.:oi- ·the· ... :vapor. -pha.~e· .. . : .· .. ··.. . . . . . . 
. :·. ·;·. -~ . . . . . .. . . . . . . . . · . ·. . . . . . 

-:·:::_·:: :-: ·:~ ...... ·.J\n6~-il~:t:::·_:·~dyan-~~-9~-~ito; .. ~·he: Ph9~:oy~it~-~c'-Il)odti·ia acc9.rci1ncj to t.he 
" · : : :· .. · ·i·nveht;i~n · i~ t.~a~-_,·_t .. ~~-- ·1norqan10. ··oxii:ie· ia·ye·,r:. c:on~ists · ~f the 

·· . . . ~"ie·m~t)·t~·. ai~!-rii.un 6~· -sili~o~, "a~d: .i·s'. pr~se:n:i: in :a .. thiokn.e·ss· 0£ 
.. ·: ... · ... ···30 't:a<.2~0.0 ~ •. -~he. or(i~nic o~itjfa_.'·1·aye";r .ai~~.::~xhibits·. t·b·e 
· .·· .. :._·-_·: : ·: advant~ge that.- it··, -!~>permeable .. t<i ·1~:9,~t>:bearits it\ the visible 
........ · .·· ;l.i.9t1t. ·.:l.i~ve ·-~~~g~· arid:.'n.ear uv.-:.w~vele.J;lg~,h:.·;ran~~' while -it . 

. :._: . :: ... : · ·· ab.s~rbs ... th~ ·a.t·:· shQr:te·r w_av.~l~.nqths in. th·~·· Uv .wavelenc;rth 
: .. · :i:-.ange. ,. . 

. . The.· _ph6i"pvoltad~C: mQd-~le acc6rdlng- t~ the· invention als.~ 
··.e~hibit_~· the a~;a~~aqe tt~at th~· "~~aiin~· lay.er is .;!rranged 
. bet·~een':. :the so.iar.·· ·e:~i.i . syst.em _and the. bar):"ier layer' and 

· .:pr.eierab.ly c:on:sist_~ ·':pf -~thilene vinyl ~cetate (EVA) or 
ionorners . 

. . 
. Acco·rdi.J)g to the invention, the .plastic· film on which the · ·· :· .i:~o;q~~ip 0·~1~~.··~1~;.~i ·1s ·d~·po~ft~<:i: ad_d.it.iori~lly consists ot 
· p·olyethylene te·~ap!lthalate (PET) ·_or· ethyl~rie 

. . . I . . . . • ~ . . . . . . • • . . . 

t.et::afl·uoroethylenEl· ·oopolym~r "C'ETJ!'E) . 

Other ~~vantages ~£ the photovoltaic module acctirdinq to the 
invention·are that the inorqanic o~id~ lay~~ faces the solar 
cell- s~~tem, and·-c6~tacts the ~djacent ae~ling layer directly 
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: \ :'-'·:~ilqr~~9 ~~\[~'.in~~i~iop, · th~ in6r9anic o~L layar cOnsista . 
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· .·. ·.~).·· .. a. plasti_~." fi·1~ .-o·~··p.r~stic film -.composit~ .to· be prov!ded 
.. . · · · · ·with; a:£i.,:1~~tg .. a~i.c_·_" ... o~ide laye·r s·ep~rated. ou.~ ... _..:. ; :_ ... ·· .... ·. ·_p~:~~.e:.' ·:,.-:·..,:-·::·:'.··~: .. =.:: _-.<·. · .. :.'., ,:: :=>:.. : ... : . . . : ...... ·.- ... 

of t~e· vapor -

. . . : ... · .. · · ...... : 

: .. · · ··. b) ; ·· · :~ ':: mod:µ·~~~(:~~a9~(: ~-o~pr;Lse4 o.t .. "tJ:l~ ~olar. c~ll system and · · ·· · :· .··· .. · ."_ .. e~'~ap~-~~:a..i.}~.rt~ ~at--~ri.~~S- ·t·O. Ce ._"i~yered in SUCh a Way that 
·:th~-.s~a·l.t~g .i~~e~~ .enyelop the".solar cell system. on both . 

I 
; -

. c) 

'd) 

. . si~es,:.>:_.<:_~' .. ·. 
. . 

... 

. thLs ~odq_lEi. ·st~ck. ·to ·be incorporated into ·a loading 
· .st.ation_ ·:~_:(a p?;9c~ss arrangement in which it is kept at a 

·.·. tempe~ .. atu~.~- below· the distortion temperature of the . . . . . . . . . . 
sealing layers(. 

·the·. rnodill:e. stack· fo' be transported to a vacuum laminator 
in this .ar~an.gement, which is evacuated, a:nq in which the . .·. . . . . : 

. ~odule. ata·ck. is"- h"eated to the distortion temperature of 
the s'•li~g ~ayers~ .. and 

e) the·· comP.osite· fp.rmed out. of t~e module stack, after 
-ventilating· -~he · vacuum lamina tor without re coaling, to be . . . . . .. ' ' 
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· :.;: :_>:.< .. a.xide layer ·i S!!p~i:a;<:e-d ·~µi.: of ... the.·v~por .Phas.e ·on. the .sµrfijce · .·::. :.· .-'. :-:.: .... fa~iJ:ig,:~h·e--- ·s·~·1a.r' \!e.~~Csy.s.~s~. 2>;:.:'l'hf~· ·.01aycar s1:r.udt~re is· . . . 
.·>>.-:~-": ... :4es"i~l'.\:e.ti'"·wfth ·~;i~·/:.~be"en~a~s~i~-tion· rnat~riai 3 ·e~n ·be:· made 

.. -.-_.· ' ... : ::,:··~µt- :o:f")~ay~_;.·:·s", :tci~ ":.e"~pl.~~ whi~h can be ·a ·glas;. layer or· ·:···_..: : .. -. ;~ _.·: ·Pl~s::t1~· .:t.1im ... :.c<>;~p-as.:i:~~ .-s11n~~~r·._t-:o 6, ·.and a ~i·asttc· se~11ng · _.· · :. ··.·:,>. :. _l~y-~.r _:4 .... ~ · · · .·· · · · · · -- · · 

... 
·~-: ."->>; :.,F.ig>'a·:_~.- a·tjdii;:t,on~ity. s~~ws.-;·var_iants· ):a ailci ·:i;b, 

'.-_. -· ·: .. . .+epla~.e -"the:: .,i:ay~.~ ; ~·t:ruc~.u~~, acgording to· ;, I" . . .. · .. ··=·. . . . . . . .· .. ··. . . .··· . . . . . . . 

which can 

.. : . . .. ~ . 

·... · · · ~Il: va,.r~ant Ia Cf.~9~ la), the. in~.rqanic oxide- layer 7 is 
·connected with an.aqqit:l.onal plastic film or plastic film 
._ c~mposite 11 v.ta an adhesiv_e layer 10 and/or a hybrid layer 

: cornpr~seq of Ol:ganic/inorg,an,ic .networks . . • . .. . .· .... : .. . . . . . . . . . . . . 

In v.:l"riant .lb {Fig~ J,b)·, thf;l inorgapfc oxide layer. i exhibits . . an addit~onai pr~mer l.ayer .12, ~hich·.·as a result establishes 
the connection to th~ seal~ng layer 4' . 

. Fig. 2 shows an arr~ngem.ent 13 for laminating the layers shown 
in Fiq. l for manufacturing.the photovoltaic module 1 
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.. · ....... • ... . . :· . : :.: . . 
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··_Example f:). · · · 
· : · ... -~ ..... :~arrf.~.t .. l~~~r .· 6 :: ... 

in· f.ilm. 

. ·.)?las"'.ti.¢ "fii¢. .c~prised .. o~·. ~t_h,ylen·e ;t;etlfa:f:lµ~.r.oethyle~e. ·. ·. · .. ·: .. ·' .. ·co~o.i·~.er. :.lETFE) . . . · · .. · . . f . •. . . ... , . . : . . : · ·-. · .· ·:. -:· .· ·Inorg·~,nic oxid~ layer .7; . S~b.x or Al20J . :~ . . . . . . . . . . . . 
Sea~-in~l lay~r : 4' 

.Ex~ple c 
·aar~ie·r laY,er ~; CqmpC?Si~e c~m~iised of ~VF and rET~ . • . • • • : :···:" • . t· . • . • •• • - • . ..• ...: ·rnorgariic oxide· lay~r 7: s~~x or A12·03 
.Hybr~d/ 'lay~r compri~u~d of organic(~norg;anic net\./orl<:s 10'. Ad.Pesilve layer ·10: _e.g.·. polyurethane 
Plastie film or plastic film composite ll: Polyvinyl. fluoride (PVF), · po·lyvinyl.idene · fluor~de (l?VDF~., .Ec:.hy_tenES tetrafluoro~thylen_e copolymer (ETFE) , . Poyet_hylene. ter~phthalate (l?E:TP) 
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. ··::::~ .. : .. :·_·· .. .-.:: --~._:: : .. -.~e~_i.~n·g. ·:_;·~~-~~~---~:·~>~:::·::_~·/.:~:·_::·-~: \?><: ··;::'.;:· .~ :_~--~-~: ·:,:.:: : .. '.) .:.·.··: .;·,. ~--. _· _::: _- :: ... ·:~.·: 
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. . . .·· .. 
. .' .· . · ... . :. -. .. .·: . .. ·.. .. ·. . . . . . . . . : ~. . : .. ~ ... ~ .·. . .· .· .. 

. :! .. ,_ . "':As ~v:iq~J'lt f.r91\l:" -~~~ ·::t.~bl_e, ·::=:th~_:·',b?~:~:ie~--:·1ay~·~ ... 6 "-·can con.~ist ·.of 
·J ... ·. ·:· .·. :·:·:··· .... ····.~..:·· .. -· ... -:.·.·. :. ··:•· .. ·· ... ,. ..· .. 
· :.·--:'... :·a ·.singl~. plas~ic ·f~l.m· a_q~~d:tng ... to. :~x.aftlple b);. ·.and "-Of, a. .. 

:·_ .... :· · .. ·_pl~!ft_ic.:·;~~1m<~-~poS;i~~ · .~ .. ¢~9i~.;~9· :i~~.E!x·~~l~ ·--~·(. : .· · .. · · . · 
. . . ~ . .~.: . .. : . ~ . . .. . ·: . . 

.. : .· ·: ~ .: . . .. 

~.:· ·:-: .. ·· · .1?.referabiy u~~c;i ci,s· ~-~~ .. ·s~.ati~_g:·-~~~~:r~·-.·~4··, .~re, ~thyie·ne ·vinyl 

· .acet~-.:e .. CEVA).·. f~l~~., . wh'~_~h ·:Y._i~~·d-.".··s·l:i:g:htly c1:ur.£n9. 'h~at · · · · .· 

_. :,_· f~e~tm~nt·1 a~.· .. ~-· _-r~~·µ_+·~. 9~- .w~i"~h_- t:h~.Y° -~e·c;:ome. ~_ro~s.-iinked_, . 
·-w~icl;l ·pr~;vent_s: ~h~.:p,l;a~'!:J:c~. ~~oirt ·.c~~epin~ .... · · · : ... · . . . · 

... . · ... 

•. :· i 

{ 

. ~ .: ..... ~ . :.. . : ·, ~ .· : . ~ ... :.' . . . . . . . . . . . . ·. . . ... . . . . ·.. . . . . 
. . . ·~ . . '. . .· . . . 

· Io~ome·rs. _exhi"bi-~ ·.·.p.·r.u:t1c~lar_ly·::g~·o4.:· ~e~lin.g. ·p~ope,rties ~ · These 
-~·re p.olY.ziter~ ... wit~- ;!;Q~ic;: '_:gr_p~ps~;· ... ~.h.t·c~· ~ave·. a ·i.ow ~ater· ~~por 
..p~rme.ai:>.ii1 ty .· .. ·in -~9ait::i·~~-· to:·:·g:~~d'..: .-a·d.he·s:i~e- proper.ties-.· · · 

. . . . . . '· . . . . . ··.' . : . ··: .; . . . . : . . .. . . .· . ~· .· . . . 

. .. 

· ·Tne-" inorg~ni~',··o~i·d~ ··=~.ayer .. 7 .·:·is. ·now ·_gene.iated ·on. the: PETP 

pl~stic i1·1m (.se~ Ex~mp1e' .a"). l~-~r· 1:ah.l·e) in :a, .tJiic:kness. of 30 

to. 200 nin thr.oiigh. Y.apo_.r .s_e .. par~ti·oi, ·.\lnder ~. va~uu~ (not shown) • 
. . . -~ . . 

A. vacuum coati~g system (not· .s~own) ~·s .used to this end, for 

examp_le. To ensur~ a ·~atisfact-~ry .~dhesi.on between· .the· plastic 

f il~ surface and the i,norganic oxide, the surface of the 

plastic film is pr_~treated in a plasma consistinq of oxygen 
gas .. (99. 9·95 % .·i:>~ritil.~ · 

Stoichiometriq quan~itie_s of· aluminum oxide (99. 9 % purity) or 

silicon monoxide ( ~9:.·9 % purity) ·are used as the coating 
. . 

IT1:aterial, for. ~lC.amp_le,, ap.q e~aJ:=>O?;a:'!=-ed using erectron beams 

under a vacuu~. The.· ene:rqy used. during evaporation measured 10 
keV, tor exam~le,· at ·an .$m~-ssion .rate .of up to 220 rnA. The 

.· ... : ... 

.... 
. . . . ... 

.. . ,• .· .. 
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_ ·_: p.r:~~-~~r.e j~~~d;_.:du~iii·q. _ ~vap,9~-~~~on -w~.-s-··about· · 5.xlo_-2 .. l?a· .. During-

- ··.\};~4u~~1:-~i_ai ,~ri~f~·q.tu_r~:; _: ap~·ed.s · ~'f .: ioo.' -~~m~.~ o~ .,mo:r·e faster can 

-{ ' .. ':~-~-...-~-~~-·. -:-.. :. ----~ .. >---.:~··.:.- -/;·.: .. ·- ... ~ .... ·.~ .. >:· , .. ·:·~>-: ·-..... · ... : ... ·.· :" -_ " .. ·. .· : .-.. : : .. _· . . . 
; : . . . :· . . . : : .. ~ . ~. . ... :: .. . . . . · .. : ._,. 
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. · · ·. -~:. ·,..~~i:iei¢tjiQ~i(;J$: ~.i.;;y_~:~;·/·:1'.ri<t'.h~ 1.;~ho:io~Qi.ta;t¢" ~-modul~: -~ocorCiinci · t~ : 
. . . .:·. ~: •· ·.: :. ~-·.·: . . .',···: :_, ... ·:. '.:·:·· : .. . : :-· .. 7-: ~ .. : .·. ·._" .. :· ~:· ·: ....... · ·: ·. . . r... ·.. . . . . . . . . "' .. 

... . · :· . ·:tn~_~:·;~v~-n~:~~~-- ··.:1;~: >l.n.:t'e!id~_~f ~:t;f_:~~q~:t.1.~n·a~~y en.~ ~re · •. UV. . 
· · ·. ..:\.~: .. :f·.:t:l;~=~r4nq,. -'ef_f'..e-Q.·t,:~::, :-1.t.'::--°i~ · ._-~ee.~(~~fy:-.:-to- ¢.<>ht:r._~i .- ·t-he .. : ·-~·tontic .r·a tto . . . 

/- :.<~!t!~3!:~!j~!~1~~~~f;t~::t;i,i~\~!tl0.~uch a wa; t~at the - - -

·.·< .... :>::,I~;_:;~~~ifi9n. t~----~~~<:~~~~;_;~o~:i~;~d~~;,-. ~.-g:/ .. -.~el~dtlo~ of· the' .. :·' 

·. ·. · ~-t~:r:t.~ng. -p~od~~t:~- irt;·.·~· :. ~to;l.Qhlp~~"t:~ic· .qu~~~ity- r~ti~· ·or· ·· · 
.. :: · _.: __ : .. : ~-~:~~9-:r:a·~i~ri .··spe~,~-·;_ .. th~~--·- -~·a.~ '·-~i:~o.)~e ·. ac:conip1.ishecr· bY · .. 
· · . ·: ~ddi~--~·~n.al-~Y ·:$upp;tytpci(:.o~yQ·e~ · ... ifi".: -t.ne .f~;rm ~-!"- -a · ·t-ea·ct_1·ve gas. · . 

· ,. · .. :. ·.\d·~~~irig:. -.:~.~~P.o.r~~io~>· :~is!_ .. give·$::::,rii$ ·to .a· highly .tr:ansparent. · 
-~. · ·'· ~:·ox::i)ie:·.-._i~~,~~. iri >th~·= ·vi·~:itl-i~· .. ·:J;.ight·· -~~ve. r~n.·ge; . wh.ich, stil.l · ·' . 

: :·. ·.abeci.:t.b'~. uy·.l7~Ys.~:"."s.~: 'tha1/_th~-.-:uy·7~~tisiti'v~ s~~ling: layers. 4' . 

.- . ar~_:-..a:i~o ... p;-o~ep_t·e.d.. . . >· · · . · · . 
. .. . . .. ·; . 

. . ·. . . ~ . . . . .-; ·· . . ·.· .. -· 
~ .. . . . . ... 

: ·.·.:·.:."-_:This, <is exp·l.a'in::~d in .gx-e-a~er··~~t~il .i.r:t.·Fi:g. 3 . 
. ~- : . ·. ·._.· . -~~-·-· ~-~·-·;·. · .. _..--:_ .. :.: ...... . ·.·:··. · ... ··: ;: .. ·.<. ·.··. . .. -~· ··. . . . .· 

:. ·.· ::> ~ig::~::~ -~how~. ·.t~~·:·l~ghi··;·~e.rnu~~~.i,i~t~{ ... Qf···.an E~FE. pl~stic. fil~, 
.. - . ·. . . .-· ": : . .. . . . ~=·. ·· ... : .. --:·. . . : ...... ~.) .'\;... . . . . .. . . . 
·· .. ;.whictl. exhi.b~ts. ~- 3:20 ·~··thi.c~·.:s.i.Qx la.yer as. :the ... ino,i:•gan-.j,"c . 

·, .·:ox-~cl~· '.la-yer .. T.~·is. ~-k~~-· ·it···~~~d~~t ~ha·t: t~e SiO~ coated .· . 

. :.p1·~~·1::1~. f'~i~· is(p:raq·t;,1c~~1-y. :impe-~eal;>1~-- to light :in the· uv 

·: ... ·:ra~q~:·_below .3~;"( ~ ):,i~ht: ... w~v~~~~~t~-~- An" uncoated ·plaat.ic .film. 
:·~_-···Of_.::-°tb~ ·saine ... -~·otlS:t~~Qiio;ri'.._ °<~.ot'.·'~;·s·i?-.o~rt) WO~~d .not .. a:~-~~~tb l;i.ght· ·in 

< ·,_ .. :,. .. _~ili~. ·.;ari9~~_. .. no:k~~e~.:· -~st~~t:.ing,.._'.;~.e-... ~· ·iight;"-.wa1'~1:enqt.h of. 350 -·~, 
.'- ··. ~th~(~·TFE· f:i1m· -~o~ted::;~i~h· .. s1:mc·· .. ~t~~ts:. to iet the incide~t· . 

. ··.:: ii9he'-.:throu~h~'··::A. ~-i~·1'.if~·da·r)~ "'.·t:;.an~p:ar~rice can be observed .. 

. . st_a;t!.rig at• ·a.:b.6µt" 45 .. 0· -~ .in· t~e .. :_liiue.;..violet p~rtion. of th~-
. sp_~o~rtim o·i vi~:ib+e· ~-~ght·.· A: ·hi~h. -.~:r.an.smissipn is observed 

over ·the remainin_q -iti-sible li_9ht_ range,_ which only diminishes 
. .. . 

_:_.· ._ag~~P: in the i·nfr~red· range. · 
. . .. · . . . . . . . ·:·: : . : : . ... . ·.:: :_. . : : : -~: . 

·. . The following· deq~ees: qf freedom· a~I!=! available to obtain 

p1;0p~i.ti~!? of th~. p):i.otov~lta.i."c~· m9dule according to the 

invention, s~ch. as. h.i~h · ligh~ -~rans~iS$iOn in the visible and 

. nea:r-t;IV range given a ~.i"multan~ous blqckage of light in the 
. .. . . 

short~r-wave:uv %angai ahd also a high ba~rier effect aqainst 

.water vapor: 

·.·. 
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. <_-.. ; · ::·~-:~- .'i~~i~.~±;9~::-:_·.~:~ ·t~~oi~~~-·i=.~ ~~~~~\.i_~'.~~~.__;¥.~ick~&.ss ~- .. 
... ·. · ...... ··.:·.·:·· .·. · .. ;·:':··._.-:·~.: ·. : ··: ... ·=·~-.;~=-_::. :· .:_._· . . ·' .· >" . ·· ... ·. 

" : : .~,ji~'.~i~!5f ~;;:~~;~t?\~!~;!~~~: ===f ;::v;:t:~:tiusiy . .. .·. ·.. ••. • •· .. 

; ~:'.~,'../y~~ra. < ·~'.:/''.·:: .•.• : ,In,lf ;:;f >':!·::-:4~::-1.~ , -. . · . . -.. 
: · ... ··>.... : .. r:: ;·-,~.. :.>.l:.~~~~: :,:i,~t.e~s·i ty_: .. a,~·~:o.~ed.\t9.;orig~ ... : .. . .. . . 

. __ :: .:-.··.:::: >··.·::~q·_:-~:: /·.·r-a.cii.a~t~d ·i~t:•neitY.~:::· .. ,:··~--·/· ·. · ... :. ·_:. :.'., :'._~ . ·:-·. :<., ·· · 
: ·.:. ·: ..... · ... :·· ... •'": -::. . .-- ~ . = .... ·:.:~-· . . ·.. ·: . ·:.: :. ·· .. ~-· . . ... . ;" . . .. :·.· :· . . .. · . . . .. . . 

\ :; .... : /./ . .-'.<~-~:.; .. f: · .:· .. ~a~eJ.;ensr~"tj..;µ:~-~~~~~#:tr:~~:~.~rp_t;~~n .. ~oe~~1·c.ie~t.~ ... ; 
--:, ._. ... ;·.: ... -_ .. _:-ci·: ... ~ .·· l~y~);:_ . .-·¥~.;t.dk.~·e.~'.~ ~ ~i-:v~pp·~:~4~po·~:1t~-~ i:~o.rc;r~ll:ic o~.";ide ... 
·.· · ··>>:.: ... ·:·: .. ::.:-. .. '. ·. · .. _1:~.Y-~_r_;:::'.::.:·:_·. · ·. ·. · · .. :: :· .. : · ... :>...-': .. : ·.. . ,. · · · 
· .. · .... ·. · ... l. . ...... '!-f. .... li"glit:: wave_le~9.:t;n· •.. .-.: . · . .'·.··· .. · ·, . · .. 
• • •• .r . • • •• : . : • ," ~- : .. ··:. • . . - ·: • • • ; • ." :· ·::. . • •• •. 

• • •• • \ •• : : • • •• :· •. • .f ••• _., •• 

:. 2.-~- ,- Var.iat:i.on o·( ~~ygen· q~~t~~t·.~·. ·C:~·) · __ :in ~he ~ri~~gan~c o_xide 
···._ .. -·.~a~~·::; __ pr~~~-:~~-~l,y· s~o.~:.-.l~y~_t·:: ... ·. >-." _ .... · . ·· :_·. · ··.: · · .·. · 
' . . .· . .~ . . . . . : . . : . . . . : . ~ : : .. ·.. . .. •.. . . . 

·· :·_.·,:~_f·:_x_::is. -~-~~r~~-~-~~··f~:C?.~· :1::h:~ .. --~~iJe>o~:-·1·.:·~3 ... a.~¢6l'.·c;i·i~·9 ~a r:L9~ ·3 __ ·. · 
"us i.ri9 . ~th~·r y~p~~-~depos i t;;i.·Q~ .. ¢:o~d.ttio·ns ,. .. ·tl)e .. transi:µi s s ion. o:t . 
. th~· m~teri·~l.. wi+i: be hi,~.tier ·_by. ~tie ~a~el~~gth:. :rang~· ~f 40"0 nm . 

. ·. ·: ~j_ tn~ui. · ha,;;ing:. to cha~ge .the ·:.l.~yer·. thickness. 
. : . . . . . . . . . . . . . . . . . . -~-. . .· . ... . : . . .... : ·. :·· . :· . . . . . 

. .. 

.. . . ·:va·i.ue$ ·;~~: ·_.~ o_;. ·i.:-.•. 7, .f~+ ."examp~e·~·>- .. ~:~n.-"b.~. s·et_.-by adding .Oltygen: 

.. ··"-while .. $1~~-i t~~eoti~iy inc~~j;;o·;r:a·t-inq· 'ele~t+o~gnetic energ.y· ·in._ 
. .. . . . . . .. . . . . 

. · ·the: form ·of mi·cro.wave radiat·ion ,· 
. . . . . . . . . . . . . 

Thereiore ,. varying- the layer thick_n.ess and oxygen content 
. . 

pa.:r;ameters enab+e the sim~ltan~ous optimi·-~ation of values for 
> · ·-"t~ansmfssi"on in·"-"-the ·visi:ble .:light ;:~n9er the_-. barr_i.e~ effect_· -in 

. . . . . 

the ultraviolet-range, and:the barrier·effect ~elative to 

,.water vapor. 

·In ad~ition tQ the selective.atomic ratio.of silicon to 
Qxygen,. resi~tance to atmo"sphe~ic co.:rro~ion during outside use . . . 

. of the phot:ovo.lta~o module acc:_o~dinq to the invention is also 

. .. ·'· ,. 

. . . . ·. 

·.· .... 

. .· .. 

···: 
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... ""_' ·.·.:: ... ei\~~r:~~r_·l)f. "•~~ep.p~4~q .·i~.~e.- .. ·~:~~i:g_a.~·1~· .=9~i~~·: .·1ay~·~ .:· ?·· ¢>n.-··both.. ·· 
. : .. : .... : ;.· .. .-s.~·~e-~:·.\~1·~~.::"p,~·a~~.;1.#:· ·fJ;.ima(' .. o~ ~'.·p1~~-~·;i.~ ... f.~:~~:',6omp~s~·.tes~. · · .. · ... . <. ::··<· ·~>:>.'.<.::'.'.:_-:; ...... · .... :.;·.'. .. ::·:.'_.::: ;:::.· ;.:,._.~-... : .. -> ........ " . . : . . "" ' ... ··:: . ' . , . . . . . " 

: · :·_·'. .. :.~n·: · .F~_i; "::~L : .. ~~'*-*;~AP··::¥~:~ ·:. ~o.~: · ~~amp~·e ·' . .-.: ~~~.s ... ·:i"s. dof.i~ ·.by.· b~ v1!1:g the:· > ......... ·. t~¥~f.~p.J~~y,;i>6 ::·,~~~·~~t .. ··~~~.·~.~·~'.~!-ga~i~.}.~y~r· 7:1 .. ·:~ni.Qh·',_'in tu;r:~. "· .. : ·. · ... : ·· .. :· ·. i~:, .. i~·"··*·o~taF~t·:".~i:t:tt·,:·~na~h.er: p·ia.stic::"-#i:l-in>o~. ·pi_a~tic .fi.'itn · . 
".: ........ ;.6~mj):c;~:1i~ .. -:'..~1.~: ... vi.~··::aqbe.$·~:v~ 'laye~ "i.9:~·· .. . :t_'~ ... this c~se, adrie·sive 

.. <··. :-: ..... "ia:Y:e~::·.-i({_::¢:~t1.:.:·b~::.-·:·P~~vi..d~<{·a~-~~e"·~o~.:.:.1~·: .. ~0~1nation ... w.ith ·a. 1aya·i . ·:·:: . ~'.:\o·, .. ··:c~~r'i".ae·~·.·:~£.:ili~~i~.:.·t~Y.~rs: ot( i~()i:.gani-c/organi~ netwo;ks .• 
·.·· .. · .. : Th.~s·~ .. j~i~~w9r~k~'.-.·~ia:· i~~l;.ci~~i~l.Qrg·an·i~' ·hybrid· ~ys.t:ems.· .base~ on . 

:· >·· · .. ·~·l.ko'~~'. .. :~_;i~6~~~$~:.~ .. ·~_9i .·e-~a.mP.i"~> i~ey e~hi~tt. a.· elose ~·ro$slin~ : ·"<":;.·"densi:t°yi.:~·~nq .. ·:ne.ilc.e·": . .a .. hi9f{ b~l:-ri.er. :e·f-;f~~~·· .relative· to· water .. · I · ...... · ...• · . . . . .·" . " : ·.. . . ·.. . . . . ,.. . '. . ... " · ... ·. :: .v.apP:r~>·":~rid·"· fl\~· .tne"'same:. t.inie ·.a.d}'i~;.e·: sa·~.i~fa~torily. to .the{ S:t:o.~: ::.< ... ;·.; .. i.ay~~:; .... : .. : .. · ..... · :.,::<:. ·: .. :_.': :. :. · ".. . "... · · · 
.. . . . . . ·~ . ~ : . . . 

. . :· :)~urthe·~-, ·.the .'·pj,a.,5i~io .. fil~~ ·:a:.ccor.ding ~t~ :·Example: ~l. ca~ be· . . • • • ... • : i: •••.• _.:. •• • ........ .;....... •• • • • .. •. . •• ·.• . • . • :·.. • • • • • • •.. • . • .... . :c<>r::i;e~pon4;tng.i.y.: .. ~e.t~9-t.$d:. f.ro~ "t'l;t'e .. tab:J.e,_. _'so t}lat they ·.. . . .: ... ·· .. . .· ·. ·.·· ·'. . ... . . . . . . ..... . . . . .·· .. . . · : .''..-, ·aqcli i;:io.~~·l~y .clc:t·" :to:·:._·p:~Qte~t: .. 1;}1e' "·sol~.r .. cell· s ystein. against " >. ·,. "e~p~~.\i:~e;:~:~ )~~··:·;·,~i .. ~in~~t-~:;'. .. In· .. ·t.hJs·. ca~e.·, ·" the ~r~angement tC>r· 
· : .·: >::::·:tl:i!!:: ::.;.di:~b·:1C:e~i:.<:;•·i=~t~~,,:~e;~"~·~'1'in~,-~."t6 .. F~.g ~:··~:Ila·· C:.a~· :ai .. so be 

.: .. " · .: .'~~te·c-~:~i1'. .. :i;p · ~-~b~"":~" :.~a:§' ~·b~.t:.:\~·ti.e" .. :tia:rrier i_~yer . ~ ,is adj a~·ent to 
· .. : · '·;:tb.e::·~,:~i:iric;l · l.·~·-v~~. "4(~::whi:i.:e.:.-~}l~··: p~~~t1~·· 'film ~.r· plas-ti9· t"~lm .. · '.: ..... ; .. qorni:>o~i:t·~" ... :i"1.'.:··z.o:r1is··: ~h~;. out.e"~mo·si: layer:' in. the µicidule 'stack I . . : . . . · .. · .. : .. .. · ... ··:. . . ·.· . ·.. . ·.... . . . .::·· . . ·.·. .- . . .· . . . . ~ . . . . . . . . . . ,,. . . .. : : . . . . . . : . . .: : ~ . . ·, ~. . .. . : . .. . . . . . . . . . . . 

. : I.n ·~·ddi:ti:oti; ·:.it· is· ".~l·s~" p~ss.i.b1·e· ·t'e:{ bring about. a satj.sfactory 
."''. resistan·~e t~: .~at~6~~P,e.ric :.cor~·osi~n l.l~ing a p~-imer c·oat 12 

.. ~ .. ~ade: .o~t : bi pl~·~:ti·ci; .; ~hi~~ i~ . a~range~:t. ·bet.we~~ the sealing 
. laye;r:::.:·4·,·: antl .:.t.he. ... i~organ"ic oxid"~. layer 7 accor~in·g to Fig. 
i/~ar·ian~"·1b"and .. Example'.d) f~om the table. 

AlJ,. va-riants .. ca.n now be µsed in the .1.~.minating procedu.re with 
the h~·l·~ ·9f -~ .. ~.r~ri~·e.ment. 13 ac;:~~·rctJng to Fig. 2 in order to 

-' .proci\ice." .the photov,o.l taic module .1. . . 

One y-ar·,ia.nt will now :Pe J;>res~nted as an· example~ 

T.he bar;-i.e·r la~er 6 provide~ with .t.he inorganic layer 7 is 
layere.d'·"witll the. plas.1:1c::sealing l.ayer 4', the solar cell 
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· .. "_· : -. --~h-~s-- --~-dii:~-~;·<~~-~:g.~;~---i'~---~~-~'.--.i~e6~p~i:_a·t~d: in.t-o ··tnE( arratiq~me~t---.~~-- ·_. · 
... _ · · f.q:i ianµ1i~:-t.i(>h.,_a_¢_po_r~t_ng; .. to :ri9 ~-· .-2·. :!n· th.is ·qa·s_$·,. the· moctu1e"· 

· .- :_ · -s~-ac~---·i:·_:·f~ ... ~:Pi~c~d:~ .. ~-n-::.t;t.le" c~rf1.~~ .Pi~t:-~··-1s . .--at ::the-.-_:ioaciinq . . 
.. \ . . . . . . . - . ·. : . . : ~ . . . . :·. . . . . : . . . . . .· . . . . . . . . . . 

> · .- · · statitm:·- l.4;~_'>wJ:iid·L·i~ -k~pt at· ·ro~rn. ·temper.~ture·, · Qr-· a maximal 
· · .. ·. · -.".t:~~~~ra~ .. ~-~~; b.f: ·a,f<-~.c. -:·.: _: :_._ .· · · · · · · · 

:. : .. 

The -~~p --~ri4· ,:bottp~ .--ta~d.e ~.Qt. ~b~ ~odu_i~-. -~~-~~k is.__: prov.ided. with 
s·ep~·r·a~-i'~·q_."_-f:'.1i~~-~:-Jno:t-.·-.·:~h~w~):-:,to. prev~nt ._a:t'.lhe~_ioii~ to t_he 

car~ie.z:.-- pi_~tEi!: ·is::. -~~d- ~~inaini~g sys·t~m -·pa:+ts •· . .· . 

. · ._.- ... -.·:; .. ._ __ :_ .... ·_;_:.;::'.:~;/;,>--· .. · ~:· <<·:_:_(::·:_-:-- .. : .. · " ... -.·.· . " ·:. ": .. : .. 
"·., .. ·· .. -.-.Af.ter- _the:--:·:modul·e:>,'~:t:ack=. :µ·has- ·been::placed .. on ca·rri~r · plat'e. 15-, 

·- t-h~-."1a·1:t..-e~::",.t._s--,.:o<in.~~Y.~ei .. i_nto .-the .vac~um i~m1nato·r i 1 vi~ .the·: 

t;ra~~~~~~:-:·syfi"te~:.:·.l.-6, ·. -f~i exa~ple. a c~ain ·c.cnv.ey~·r .. The 

. t"f;mpt;tr~t-'~~~. ~f- th-~ :he~~--i~q~ p:iate· ~l is. _k_ept. at'' a level there;i.n 
c~rr~-~pQ:riq'i:ng'· t.~- .ihe ~~f.teni~g poi.nt:· of. the p-J,.~stic rnai;erials 

( · · · u~~d -_j_Jl ·=iiie-_ :·seai~:rig · i~-yer by" rnea~s · ~:f --an ~x~e~nal control · · 
' - ~y.stem ·2·2·-..<The n:y~r~ui_i~ a~i:;anqe~ent 20 .press·~-$ ·the heating 

plate · 2l-' aga-in,st' ·the ¢arrie·r· pla_te 15, a.a that the· f-low of 
. . ·.· . . 

heat ins.~ge the ·ca;r·riei: plate brings· tne plas·tics sealing . . . . . ' . . . 
l~yer_s 4; .· 4' · in '_the modu_le s_~_ack. to their softening point . 

. ~fter the: lamina.tor 17 is closed, the external.controlle.t 22 
~pplies ·4--,-~~-c~u~;~ .. Th~: evacuat:io~ renioves, air· ·anci-_ other 

volat.ile- const:i-tuent.s_. f.rom the modul..e stack, thereby ensuring . . . . ;" . . . . 

a blister·~~ree laminate. This is followed by ventil.ation, 

whi~P presse~ the flexible ~embrane (not shewn) against the 
:module sta-c1'. ... 

Atter a q~fined- ·ret!antion time of the module stack 1 inside 
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.... : ...... ::·· t11;~:· ·vae;.u~ ... ·1:~.m;n·~·i;P~··lJ·;".·=:tb._: .. ~ia·t;:tf;lr =is. ventilat~d, ariq the. . . 
: ... · .-. .. :.tnQ.du.re":-a:t~<:=~-_-i.~<i~~n.sp_(i~t~d.:'.i~.t~:·:_:th~.·:·~.ar~e·ni·n:g .. fu~~ac~ 23 · 

_:,."_·:· .. :·· .. : .. :14.1-~·~o.u~;;:·:~~y:\~d·~i~l~~~j;<P.~~--~:~i~:~ ... P·~~~·~< ~h.~ l·a:tt:~r ·is'· kept ~t _:a: . 
. · ·. ::'._. · :':· ,·:d~fl;n.~·~{ t~~p~t4t~~~· .~l)e:i.~tri: ;~~Y..· ·.~:h'.e· .c9nt.ro~ .. sys.t.em · 24·~. so that : .. 
". . .._- ·. : .. :i·: '.t~~-_'.~.~~11~g .. ;.l~Y~.li~.·::ih.-'.th·~ ... Jilod~le·." st~~k h~rd.e~ ... ilft.er·· ~::·defirt.~d . 
. · ··:· ::> .. ~~e~entibh:~. tih\~.~ .. , · .. ~rid ·a. )~~~i~~i.a:-_.·is · f'orin~d. th.at"": is . stib~equently 
. ._ · · ·: ... ·66oieCi .: t·~. · r.O.om ._ :t~p~rat·ti~:~, i~:. ~he .. cooiirig a:~,a·a,' · 2 s. Th~ · · 
· .:. -.·">=>:·;~•i:de.l'.i$.d. ::·1.•in1~:.:~~<,i.s t:~k~_-. .. of.i :·qf· ".the:·-_·ear.iier .. plate i~ ·the. . 
·. :: .. ""<~.··:~~~,;ai ·:.~t~".~:. i?~·:)aI,,d. tb~:.rec~'o.led ·.car~-ie~ p.lat.e ca·~· be routed 
. : _. ·~:.~ ~.'"i:>~:ok .. :to ··~:h~··:io~ciiri.q .. st,~Uozi· . .":1i .... -. · ·· . · . · ·. . 
. . . . . . .· :- ~ . . ~ . . ·. ·.. . -~ . . . :. : . . . 

. t ··.· ·.: .. :~~h~. p~qt·d~~lt~,~~-:--~~4.~i~--_i:L~·_..:·~~~:~rd.1.ng. t~, th~ invention ·~an 
. '- . >. ·. e~tiit,:i t:- -~Q~oaii~d .. '·t~i-ri·;fllm ".:sQ;l.ar ... ~ell~. instead: of the 

- ·:~· ·... . . . . . . . . .· ~-. -~~- ··.: :.r··. · .. · ... •· .·: . . . . . . . 

· "· · c~yst'a·lli.ne. ·~il.iqon: .. cell.s: .. :oc~his· ca!ie, thf;l s.olar c~l·l system 
. "·:.-_".-_:~an be .·~-~~·~e·pte4=::'·with:.~i~~ .. ::eri.~:a:psui"atton ·mater.ial·s 3~ 3' via 

.. · · ~: .. · pt~s~ mr;;:1ai·~9.· :,6z.;-:. ':~-~l·~~~~~:i-nci1·/The~e :tnin~film ·~olar cells ~re , 
. , >".-:·~· ~ot;. SUS~eptib:i,e ~Q ... b~~~l~i'n:g/>:t·~~y-_'~t.e: SUspept~~le t·o-.w~ter., ". 
. . : .. :/ whi:oh",:m~k~·s ·th'.~· =$'.6"i·u£~¢ti··-:~rh~·c;sed; in ·the J°mteri·t:ion .... : 
: .-::.!'.'"~/"~J.~~?,X ~"t-*~~i,~~Y:: < •. -- . --

. ~ . ·. : ... . .. ~ ... :_ 
-:·: ... 

·.· .: : . 
~ .. .• 

~ .. : : ··· .. · :. . . .. \ 

·.· .· .··. :, 
~ .. . ·:·. 

( ' .. 
\ ·-: ·. .~ ~-: : ·: . 

...... · 
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·: > • it:~~1:u,,~ ~:.::~~f ··1~f ~P:ze, . -)- > . : ~ . . . . . . . . . . 
. . .. : . . ·· .. ·. .. · .. · . . .· : .... 

~::; i•:: ~;~:,,~i'"· :(.)~,2:,, '~::.' ~~~~~> . ' / '_ ' '•' · ... ·' ' ' ' '' ' .·· ' 
. (. · ·. ;:. . : . · .. ~~la·i_.: .. <::a:~.l;\ .s:y~jtem ;·:~:.::·, . · Tl\fl)~ f ilit\· ... '$Ql;a."~:,. cell,. :made· .out· o.f. 

·.: .. ,·.; .. ·.i:,·.:\.::/::-.::·.:}·:·'. ·:..;::~'.:\<.:~<~. :.::~.:~r:r ... · .. :·>:>: ·.~~~.~~hou·;· .. ~~Lt~.~·n ........ ·~·... · ·. ·· · 

. ·· .. 

. ... ... · . 

... ·. · · ·. ·' ... :se·aling ·1ayer .... 4:,· ····' : .... · EVA ..... ,, · ... · ·· · , .. · · · · · 

L-. c.-> ?!~~~#~\,-·-~f ~~i:f E !ti~ip{:~:;~gim '!~th ~n~~qa~iC Siox, .. ·.·. • 
:, •" • . =:•• ,·:: .. : "•. ". .-. ". "• : • r • • • .: • ~ • • • • '." • • • :.. • • • • • • • • 

.. · .. -~· .. · . . : . . . . ·: . . 
. . . : . . . .· 

. . • • .. .J' • • ... 
. = . . ·• :· .•• . . . . . . .. • 

-· -·~i<~!; :;f-J\ ; ~1a~~ · . - .. 

. · .. 

. . · .. · :·-::solar :q_e):J.. :.s.yst·~m- .? :· .. -'l'hin.""filni" s·o1a··r ·cell made 
. . . . . : . . . . . . . . ~ _:· . . . . . . . . 

... :· . . .. · :·. - .. . a"!Clo·f.phous· ~:i,l:i,.C'.'.~r?. · 
. ·$i;!aling' ~·a·ye:r ;4' : ·~VA 

: ..... ~~~·r.i.e:r;; .. : .. i~ye·r~·: 6: ·pv~/~ET pla~t.l.c. f.;J:"lm ·c~mpos:l, ~e and 

in~rq·ani~ .sio~ .. oxide layer 7 · .. . . . . . . . . . . . . 
. . . .. 

. · . . .·: =.·. ·.. : ; .· : . ··: . ·:.-. . .. : :·· · ... . ·. 
. . ·.· 
. :· ... .. · .···.···· .. _. . ·:.:·· : : ~. ' . : ::· . . . .. 

. · ..... 

. . , .. :·~.ti_.¢xainp.l~s 'e> and f), the ~hin-film ·solaJ;" cell system is 

·p~.otected:. ·_ag~~~~t wateJ? ·vap~r. ~Y the barrie:r layer 6. However, 
·.·. ' . 4i~ri~·e the·· .latte~ is· n~t" susceptible. to breaking, the 

c·;. :·~ddittonal :·~~~.1:~~g· ·la:"ye.~ 4' can be ·o~itteq ..... 

COMMERCIAL APPLICABILITY 

· · 'l'h~ _pho.to,vo·ltaic modules tabricated ~i:th the procedure 
. a:c:co·.J';'qing to th.~. invention are. use~ for 9!9nerating electrical 

... ~ne::gy. out of .s.µnli,glJ.t. They have· various a.pplications, · 

. ·~a~~,fng .. f~~il\ stn~il. p~·we·r. pl~~t~ .for· emergen~y call boxes or 

·mab~le home~ via struct~rally integrated roof and fa<;ade 

•YS~ems, to large-sc~le plants and· solar power facilities. 

. .· .. 

... ·.·· 
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·.·. :t .Ts :pe-~eable' ·.~:o :._+·~_ght,:,:·b~~~s.· .. . ~li'.-~~r~=:· ~is·i~).e · l·igh;~ .wa~e · · · · · . 
. ,;r:ang~:·_ .• rt4 .. tiear. tiy way~.i:~~gth: ·t.~~ge~:· :·wh~·;i.~ · i:t. abso:r:b~ 
th.es~ ... be~~~ ·-~n ··_th~ av. ~~v-~i~~g-th·_:.l:~·~g.~. -~t· ~~9rt~.r 
~~vel~ngth~ .. · ·. . · · . . . ._ ·: . '"·.. · . ·. . . . . 
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·4 •..... ··.A phqto~o,l taic ~~du.l.e -~cc_o~di~g_:_\:o·,_.·on'.e,. ot cla.ims 1 to 3, 
_charaoterl:z~d· ·-by· t~e. fa~.t· tha."t .'·t·~a· ·-~-~~ling la~er 4' is 
-arran·~ed be.t~eert. the so~ar. 6·~1:1 ·.-.~yst_em 2. and b~rrier 
layer 6. 

5. A photovofta~c module ~cc~rdinq to:cla~m 41 characterized . . . 
b.Y. the fact that t~e se·a~in9 layer 4.' consists o! 
~thyl~ne ·vinyl acetate ... c°EVA) • . · ·· 

6, A-photovoltaic module accordin.g: to. claim it, characterized 
by the fac;:t that· the sealing layer·. 4·.' consists of 
ionomers. 

7 , A photovo.l, taic module aqcord_ing . t~. ·one of claims 1 to 6, 
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1.1_.~ .· A·: photovO:i~a_i·6· ::·m~4u1e · ~~_cor4l..rig".:·to · .. claim 1._Q./· . 
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12 .. ·A .p.hotov:9i:t.~ic . .-·rnodule ·according to one of claims 1 to 11, 

-char~¢t~tl.!Zed: b~ the fact th~t . the. inorganic ~xide layer 
· 7 · c~nsist~' ~f ·s·iox, wli..er.ein tn~ atomi~ .ratio .of silicon .. . . . .. . 

t.o .. o,x.yg~n-:~· :i~·$.s .. rang~s. _.frp_m .·1, 3 ~o. l _. 7. . 
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·13. A proced1:lre· f9~ .rnapufactu.:r:in~ .a. photovolta1~ module 
acco . .rd.inca'. -~.o ·one of. clq,ims ·1 to 12~ characte.rized by the 

fac .. t .that 

a) .a plastic. film or pla-stic film composite 6 is 
provided-~ith. an inorga~ic·layer 7 separated out of 
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