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dlsposable absorbent arttcles whlch prQV|de for the
: ."EQThe invention relates to.a photovoltaic module in the form of

- :lPR‘I_._OR- .O'F- .;-T_-H.E. Anr

it e lamdng whici_exhibits asolar’cell system along with ' - -
L}:GRCBPSUlatiOR materials provided .for At A procedure for: its'f-3
-manufacture is also disclosed according to the invention.-- "

fPhotovoltaic modules are’ used for generating electrical energy
'.from sunlight The energy is generated via the solar: cell .
system, which preferably conSists of silicon cells. However,"
-'7these can only carry a slight mechanioal load, so. that they

i':must be-. enveloped -on. either szde by encapsulation materials.
-fEncapsulation materials can be one or:more 1ayers of glass
‘ 'and/or plastic films and/or plastic film composites.

'~ﬁ?1§?ti°

film composites essentially comprised of polyvinyl
VE). and polyethylene terephthalate (PET) are

jjf}lproduced by‘the applicant under the designation ICOSOLAR, and
’ ﬁ-ﬁ?used ‘to! manufacture photovoltaic mpdules in.a e
et fvacuum—lamination procedure disclosed Ain' WO=A1- 94/29106 In.
B 'fthese modules, the solar cell system is proLected not only
s _3Hagainst mechanical damage, but also against exposure to the -
S '.elements, in particular water vapor. An intermediate layer-

* 7 'made out” of: ‘aluminim is provided in the ICOSOLAR film
~composite as a barxier layer against water vapor However, the
disadvantage to this layer is that it is electrically
-conductive in conjunction with ‘the solar cell system, so that
undesired outside currents in the,photovoltaic module come

ahout.
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4 Su
énbarrier laﬁér, ané that ‘the- barrier layer is made

'*fprovided on the: side facing the solar cell system with an
-jinorganic oxide layer separated out of the vapor phase._

i:JAnother"advantage to the photovoltaic module according to the
f'invention ‘is that’ the inorganie oxide layer consists of the

':J30 to’ 200 pm, . The organic oxide. layer .also exhibits the

elements aluminum or srlicon, and As. present in a thickness of

'7T5 advantage that it is- permeable +o" light beams in the visible
_.flight wave ‘rarge and:near UY-wavelength: ‘range, while it
':absorbs them at shorter wavelengths in the uv wavelength
z-_range., L : '

jThe photovoltaic module according to the invention also

exhibits the advantage that the sealing layer is arranged

"between the solar cell’ system and the barrier layer, and
'.preferably consists ‘of ethylene vinyl acetate (EVA) or

:Lonomers .

_HAccording to the 1nvention, the plastic film on which the
' inorganic oxide layer is deposited additionally consists of
'polyethylene terephthalate (PET) "or ethylene

_ 'tetrafluoroethylene oopolymer (ETFE) : -

Othexr advantages of the photovoltaic module according to the
invention "are that the inorganic oxide layer faces the solar
cell: system, and contacts the adjacent sealing layer directly
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.' '.I‘he inventionf"alse reJ.ates to a procedure for manufacturing a
""photovoltaic module, Where:r.n it 1s beneficial for.

',a)_.-' - plastic film or plaet:.c film composite to be prov:.ded
: with an inorganic ox:.de 1ayer separated out of the vapor T
'_phase, .:_: ._.'..::: ; . ..

.fi{bj fda module stack comprlsed of" the solar cell system and
"””"-;encapsulatien materlals to, be’ layered in such a way that
_'the seallng layers envelop the solar cell system on both
.51des, :

Lo

_e) thié module stack to be incorporated into a loading

o '}station of a process arrangement in which it is kept at a
temperature below the distortion temperature of the
sealing layers, .

~‘d)  the:module stack. to be transported to a vacuum lam'inat'or :
' in this arrangement, which is evacuated, and in which the
" module stack-is heated to the distortion temperature of
the seal:.ng layers, and

e) the compos:.te formed out of the module stack, after
ventllating the vacuum laminator without recooling, to be
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_lE;Fig. 1 shows the structure af the photovoltaic module 1
;g._according to the invention, which consists of. the solar cell
_'e-system 2 and, the encapsulation materials 3, 3 enveloping the
;n_;solar cell systems. ‘The solar cell systems 2 1s made out of a
_j:”series of silicon cells 8,. which are soldered in series to
AQ;-form groups’ by means of bonding wires 9. The - encapsulation
.trmaterial 3r consists of the plastic sealing layer 4’ and the
. -plastic film or plastic film composite 6, which exhihits the
,;}f;°xlde layer 7 separated out: of . the vapor phase -on the. surface
_;:E,facing the solar cell system 2 This 1ayer structure is
o ;;designed with ”I“. “The’ encapsulation material 3 can be made
:_;“:out of - layer. 5, for ‘example, which can be a glass layer or-
_rjf;plastic £1lin - composite similar to &, and a plastic sealing
?A_,layer 4 B ' :

.iH'Fig. a b additionally shows variants -Ia and Ib which can .
'-~;rep1ace the 1ayer etructure according to- ,I% '

.:J-,In variant Ia (Fig. 1a), the inorganic oxide layer 7 is
- connected with an additional plastic film or plastic film

.compasite 11 ‘via an ‘adhesive layer 10 and/or a hybrid layer

:Lcomprised of organic/inorganic networks

In variant ib (Fig. 1b), the inorganic oxide layer. 7 exhibits

. an additional primer layer 12, which ‘as a result establishes
'the connection to the sealing layer ar,

Fig. 2 shows an arrangement 13 for laminating the layers shown

in Fig. 1 for manufacturing the photovoltaic module 1

h spitee-of these efforts, however, | f he ;3”5
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palrs of -t.he present- i nventi-on.in. thelr f ol ded - v confrguratron IR
__.;In a first prooedural step:;the barrier layer 5 exhihiting the:J
- norganic oxide 1ayer 7 is formed In thie case, the structurefi'.
. '_:ann be. seiected based on the follewing table, with’ the - .
. rjfsequence running from the. outSLde in. i
RN e-r in th
"--'.:_Gf 'l:he solar cell SYStem' LI ’ & direction

s m;e.aa los ac)

"'._-—:Example a - |
.reiBarrier layer 6: Composite comprised of polyvinyl
--£luoride (PVF). polyeth '
M ylene terephthalat )
jform;_. , o . e.(PETP) 1n film..
:_: = TInorganic oxide layer 7 SiOx or A1203 5:-.
';‘ﬁﬂSealing layer 4! _ o

Example b L
o -.-:_-'.':Barrier layer 5- ,
R -Plastic filn comprised of ethylene tetrafluoroethylene L
( -_;f.;*{copolymer (ETFE) T . T
' o 5i{Inorganic oxide layer 7 Si0x or A1203
= -Seallng layer 4' . _ _ .

Example ¢ .’ :
: -i. Barrier layer 6 CompOSite comprised of PVF and PETE
~ ' Tnorganic oxide layer 7: Si0x or Al203 o
o= RHybrid': layer comprised of organic/inorganic netWorks 10’
~ Adhesive layer '10: e g., polyurethane - : ' ~
~ Plastiec film or plastic film composite 11 ' ' | |
Polyvinyl fluoride (PVF), polyvinylidene fluoride (PVDF)
_Ethylene tetrafluorcethylene copolymer (ETFE), '
.Poyethylene terephthalate (PETP)
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.Laay-arrs of, ‘e‘cresent"fﬁ?

al‘tefnative: -'3 enbodrnent “of-= t He: Tap parrs of the present |nvent|on
DETAILED DESCRIPTION OF “FHE INVENTICN o As - used herein, the. term
"absorhent - aséggiﬁg 13&3&54to devrces mhrch absorb and" - - contain body - -
exudat'es, - and, . nor & speolfreatly to deVJces ‘Whi ch~are pl-aced agai nst- or.rn_-w'
proximty to. the body " of: t-he wear ef. 't o absorb .and tofntain the- various - '
exudates drscharged frontthe body “The ternt"drsposable is-used
herei n %%mﬁg % be absor bent:- artrcles \whi ch are net intended to be .
Iaunder t-herw se. restored or-reused, as anh .- . absorbent artrcle
(i€, -they: Baprierchayedrt 6 b@qmpeeatdedompresed srfnglve ‘ane BETP.

preferably iﬁbpgaﬁfgygkggg Qgpggsyedsgbxoébehibég drsposed ofin an

envi.rannment al B¥ nE enRery uni.tary’ :absorbent @rticle
ref.ers ‘to7 ah® %%ﬁtCQPFré EsSnlir ehPalynrethangyr gbbydensepinale parts

uni:ted’ togetéeétavef@nvaa, cpal gmaehgll  mEthaprylatBal pipmy. do not :

requrre sepaéﬁ%g %gutatrye part§:.l ke asepar.at € holder .and pad. .

A: preferred Y8f ﬁ unitary. drsposable absorbent_ article of the
present ol |nventron s’ the -cat aneni.al-‘pad,.. sanrtary ‘napki n- 10, shown in
Figure 1.-. As used herern - the ternt"Sanrtary napkrn" refers: to an
absorbent article whic b » & adj acent. to the pudendal

riegi on;: As avtdeny §R9@rFQP Féb@ﬁe EPSgBﬁFF&PrreQVGﬁ Gasanvwsonsiss .of
i'ht.endegl- srn@méopbaaﬂﬂchmlmtagﬁﬁﬂdlhgatoftuaﬂ 1ane)9thaa wiighal -

it or AT AICHEVELDE smendtBe: aetmAthal Fy Exemb B AN and bar ial 1y
external of the wearer's: vestrbule ar.e. also Within the scope of. this -
o 'Preferably used as the sealing layers 4'_are ethylene Vlnyl
facetate (EVA). films, which yield slightly during ‘heat
"-;treatment, as a result aof. which they become cross- 1inked,-
'-th.ch prevents the plastics from' creeplng.. S A ' ..
'Ionomers exhlbit particularly good sealing properties. These
-are polymers with jonic’ groups, which have. a- low water vapor
';permeabllity in addition to good adhesive properties.

'(' ”The 1norganic oxide layer 7 1s now generated on. the PETP
o plastic film (see Example a) per table) in a thickness of 30

to 200 nm through vapor separation under a vacuum (not shown),
A vacuum coating system (not: shown) is used to this end, for
example. To ensure a satisfactory adhesion between the ‘plastic
film surface and the inorganic oxide, the surface of the
plastic film 1s pretreated in a plasma consisting of oxygen
gas (99.995 % purity) '

Stoichiometric quaﬁtities of aluminum oxide (99.9 & purity) or
silicon monoxide (99. 9 & purity) are used as the coating
material, for- example, and evaporated using electron heams
under a vacuum. The enerxgy used during evaporation measured 10
keV, for example, attan.emission=rate of up to 220 mA. The
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napki n, %$& whi ch-faces "or contacts the wearer, oriented. towards t he
vrewerr §~§anrtary papki-n 10: - has 't vie’ surfaces ..a-body-'contacting.
surface 60 or_."body-’ sarface™ and “a: garnent surface -°. . 65, The sanitary

ki f

napki npA: lexaBiiig i) dpeli g %mf#ﬁ%*ﬂsoe%%%%fﬁbf’%y% (1EBpratBEy ¢
while £R&. fabricagingia JsQJ}frmsethiscfe 0% bayRe, twhileeaaapeed phiended to
be. pl aged  afinATeMudio Bdisalacted \mrrﬁmﬁfa&ﬂ?félaé nwtﬁmweﬁmckhmaaal tary .

o e BN o i aveReta R TR m AR o e daeRibEbe 1O
undergpresm&qawusaﬂ|dnringne¥aphration was apout 5810 2 Pa. During-

. ‘dndusrrial manufacture,_apeeds of. 100 times of.more faster can |
v =.ﬁbe set. TR A : ' Sl
:;3The plastic film proVided with the inorganic oxide layer, for
eL!example made out of PETF, can now be laminated Wlth the other
-ﬁiplastic ﬁilm £ }manufacturing the plastic film composite, for
':f;example made_out:of PVF (see Example a) per table)

'ﬂ:The variants of the invention aocording to Examples a) and b)
f;gnow envisage th_“fthe inorganic oxide layer 7, preferahly a
: 'silicon oxide layer, be An- direct contact with sealing layer
-iqf; which ensures a satiefactory coupling. In this case, the
atemic ratio between silicon and oxygen can be varied as
f.desired. ' o : g o

. . .
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WO 96/ 44846 layer in-the visible: 11ght wave. range, . Whlch still -
PCT/USQEélg %6UV rays, 50 that the Uv-sensitive sealing layers 4"

are also protected._
'- 'i.--.;.'-;-'T'hi_‘s__;fis_ expl_a"ir_ed_ .in' .a.réa't.e:;-'-ﬁe.téii -i.n-*t'.i-}g- 3.

";tsFig. 3 shows the light permeabillty of an ETFE plastlc fllm, -

*::iwhlch exhibits. a 320 nm thlck SrOx layer as the” Lnorganlc L
'ptoxide Jlayer. This makes it evident that the SiOx coated .
-Zplastlc film'is practically 1mpermeab1e to light :in the- UV
3~Grange-below 350 rm l;ght wavelength An uncoated plastlc f11m

_ _'Lof the same.. constltutlon (not shown) would not absorb llght in

('f?fthis range, however. Startlng at & llght wavelength of 350" nm,

i‘the ETFE film coated with SiOx starts to let the incident

ﬁilight through A smgnificant transparence can pbe observed.

;a'starting at about 450~ nm An the blue-violet portion of the

::spectrum of v1sible light A high transmlsSLOn is observed

. over the remaining v151ble light range, which only diminishes

. again in the ?»n_.frare—.d. range.

_ 'The follcw;ng degrees of freedom are available to obtain
: propertles of the photovoltalc module according to the
invention, such. as hlgh light transmission in the visible and
. near-UV range given a simultaneous blockage of light in the
shorter-wave UV range, and also a high barrier effect against

.water vapor:



g 1 7S I PatEHE . "5 308; 346”lEIast|ctzed
Sanltary hhpkln" "5-1 10 Snelter gl on. Nhy 3,:71994; U'S:;

Patent. Appltcatlon Serlal No.. 07/915 133: "Stretchable Ab'sor berit Arttcle"*q':;
fil.ed of Juky.. 23, 71992 afid-. publlshed or.«February. 4, .1993 -as.PCT - - =
public Q cation Serial .No. S
07/915f2822x25k3§éi%%8§R€§§%§§% ﬁﬁ#ﬁ Qf%#ﬂésgi July 23, 1992 and”
publi-shed ‘en February:4;-1993 as PCT. publlcatlon WO 93/01786.. . The a :
di scl- osursnoi;hgacb.aets tlies%oqste%teawmﬂtqatdn%é sdimgddaedporated
her.ei n. by - ref. erenceéﬁf Ut e shoms a. regﬁfred enbodlnen of - the Co
sani t ar.y- ﬁﬂﬁ&f‘ﬁnfﬁdt AR é’r‘”"'ma WhdQ Hedacksheet . 26" have:: - :
Iength ahﬂambdrh-BEEEnslmﬂmlgenerajIy Iarger-“z ' than those of .the = =~ .
absor bent :cot e 28. - The topsheet 24" and the' backsheet 26 ext end . ' beyond;}

t he'.edges’ of the absorhent core_28 to thereby forntportlons of the

perj phery:: : ] THAT O #sr%R##iT%ht soft” feeling,. and
non- trrttatlng to theﬁmearer S- sktn " Fur ther , “the’ t opsheet 24 |s _
| i"qui. peryvi ous perml’ttng I1qU|ds {e g ;-Menses and/or uri-ne) . to

r éadi | y..p hEFFate theough it s thi:ckness. A suit'abl e topsheet . 24 nay ‘be

nanufactuxed= liﬁhm”natwmdﬂtﬂamgﬁcﬁédﬂﬁhﬁdudh;Such as woven .and nonmbven::;L

mat er’al.s pQIy such as ‘apertuted-formed thernoplastic--
fllns apéftureggép gﬁﬁg #gﬁkﬁﬁhﬂhé ‘hydrof ormed t heropl astic films;

pog ous - f-okneT, reﬂﬁ&ﬁﬁ&ﬂé@hh§ﬁm§ndaﬂﬁ(ﬁh&ﬂﬁﬂiion cog@fiaignisii ¢ il ms; and

t her popl agfis Scrigsyr 5%'ih%bﬂe%s"\@\feﬁra§\i& S TR o r§ic oxiddn be |
conprtsed of naiural flbers (e (o mDod or- cotton f|bers synthetlc flbers N

(e g v': T
z;,;lﬁ;ﬁ, light wavelength.;:_ﬁﬁl,.g‘

2 Variation of oxygen content (x) in the inorqanlc ox1de
layer, preferably SiOx 1ayer-- e -

'“fQIf x 1s increased from the value of 1 3 according to Plg. 3,“ -
'using other vapor dePOSltan conditions, -the’ transm1531on of
,:the material will be higher by the wavelength rande of 400 nm

U ithout having to change the layer thickness. '

-ﬂValues for ® of 1 7, for example, can be set’ by adding oxygen
-“whlle simultaneously incorporating electromagnetic energy 1n
" the- form of microwave radiation. ' '

'Therefore, varying the layer thickness and oxygen content
’  parameters enable the s;multaneous Optimization of values for
'”’transmission in” the visible.light range; the’ barrier effect- in
jthe ultraviolet ‘range, and ‘the barrier effect relative to
;water vapor,

'In addition to the selective atomic ratio of silicon to
oxygen, res;stance to atmospherio corrosion during outside use
of the photovolta;c module according to the invention is also
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St.ruct e Hav;ng ape Caplljarl es", ‘which issued te Thompson on. ~ . .
Decenbgﬁ’ 3' O T V%ér"%? efufe-r Qs Rxampkey, 446 S ke done iy Spoeiig cthe’

Absorbbﬁt‘r/.hem ddatyeda\ﬁ Iﬂlﬁtﬁalﬁhe ino;%-j;_%a_]_ T sued t'o
I\/UI lang hp mlt}?x?ﬁi %198 A g aﬁé@- rHyeppﬁ, q@*ﬁz"%‘% p?#ﬁl ed -
" Resi |.i ent. BRRhLG | “'Pr‘lﬁné?lt asistc ‘Gkimh /issued -
t'0 -RadEPMPES: é:-le ldnvAtageetheeiveaaayer S0.Pairerthid 4abd)4ndiddided. o
’\bwﬁ?rosagercahl b0 S R0 SR ¥ Rl 1068 B bl tiayer "
PCT/USgé 1§gggrismg Lﬁf% q- Iayers of inorganic/organic networks, ,
Vi si bl Bhegef aeewam'dtsOam:leh ihlolﬁgaﬁa@t/ld@auﬂy e@grq_la ,syvggeq‘ps hsasg,ée&i 39 -Ahr - et
aI: OnaﬂHBXY eiloxanes, for example They exhibit a &lose crosslink -
"j&density, and hence A high barrier effect relative ta water
Sl NEPOT, and ar- the Same. time adhere satiefactorily to the SiOx
'--"."_.-.layer. il T e o : ) :

_fﬁFurther, the plastio filme according to Example c) can be
'}7correspondingly selected.from the table, 'so that they .
%{;a:additionally act to protect the -8olar. cell system against
-_ij;exposure to the elements. In thls case,_the arrangement for-
'f}}tthe eolar cell system according to Fig. l/Ia can ‘also be
i-;;?selected in such ‘ar way that the barrier layer 6 1s adjacent to'
. sthe sealing layer 4’, while the plastic film or plastic film
'ff;comp051te 11 forms the outermost layer-in the module stack._

, -fIn addition, it is also possible to brmg about. a satisfactory '
'_-,"_resistance to-. atmoepheric corrosion ueing a primer coat 12
_,'.-made out of plastic, ‘'which is. arranged between the sealing
_ 'layer 4’_ and the inorganic oxide layer 7 according to Fig.
_1/varianL Ib and Example d} from the table

. All variants -can now be used in the laminating procedure with
the help of arrangement 13 according to Fig 2 in order to
_produce the photovoltaic module 1.

One var‘_ian_t will now be presented as an example.

The barrier layer 6 provided with the inorganic layer 7 is
' layered with the plastJ.c sealing layer 4', the solar cell

abgior b ' 5 pr'crperl y. aIOfertured 'have e T
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trwcunﬂﬁarﬁﬁtiﬁﬁﬂﬁefnfﬁéﬁer zh&nPET/PVF:Pl§ﬁ§150§§lsu¢easesiﬁs asn be - .
hydrophided.. 11Tt samelbfdtnbhggasghgayékesrhood that “eastrual oL fluid S
will fl'owoff thé topsheet Jat her. than 1 ow ng. i nt o and being" absorbed by *°

the. -, . absorbent” cgred I'na preferred enbodi-ment - the topsheet can be

made . hyRirintet;j cthy layer 5jcani particuiab ﬂhenrﬁseﬂaﬂhtsﬂdé afubs be

descl! ML 0N SOUERERLARRIELLySet A Sl Sgaoqpagyd spoihil!

|ncorpd*%ﬁ@kﬁ%&yéwham?nﬁeeesbﬁébs provided withTan absylbbetlapee aﬁdnsy be

any. abwi@gﬁemwbxmtoacasébésieébﬁbsOrb1 ng - % .. or retaining.
liqui ds (-&. g, ‘menses. and/ or;-uri-ne) .- As’ shown.’i.n Figure 1, the absorbent
core - - - 28 has a body- surface & garnent ‘'surface; :si de edges and -end

edges. Tﬂxsemnﬁubenstaokeis oW fﬂcanyobataanﬂﬁaotuhedarﬁaﬁgemdﬁtvaslEty of

si'zes ' urar va 0 S dog .h
asynnetrICSﬂ%F§E?£EQﬂ aggggagﬂﬁt£§0F18285ca%nb5h%§d§£$% nﬁge g& 1a° =
vari et Back i hul Y plroedeon- Hheceatr seropdhnheylhsatl thesdenading napklns ‘and
ot-her- statiabsp& b%x@ﬁtiﬁ'ﬁéptnstuﬁwﬁ tbe PRE L de {Raxgmam nuted

wood - p whi chr nerally . referred to-as airfelt. Exanmpl.es of .
ot her: %ﬁﬁ Q?%&Eo?%e%? Hgterlals ‘i ncl ude ™ .-~ creped cel | ul ose maddrng
neltblomm polyners |nclud|ng coform ‘chemical |y, stiffened, nmodi fi ed

or cr o%;d ‘{gi@da,?&%&e&hc s {ubesg: B hbELIS %Jc.géi&sl%ug?o@id&&l gggﬂd {1 ssue

pol yester.- . “ti.ssue Tnc sue"wra
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pol ymr@arﬁeﬁrmegwaﬂa ﬂéﬁ&inﬁxg spsteayparts. .

“fﬁuaAfter the module stack 1 has been placed on carrier plate 15,

the - latter is- conveyed into the vacuim 1aminator 17 via the’
= transport system 16, for example a chaln conveyor The
_' _temperature of the heatlng plate 21 is kept- at a level therein

--“5“ corresponding to the softenlng point of . the plastlc materlals

f"b used in- the sealing layer by means of an external control

T system 22. The hydraulic arrangement 20 presses ‘the heatlng

'_plate 21 against ‘the cdarrier plate 15, so that the flow of

heat inSLde the carrler plate brings the plastics sealing
layers 4, 4"1n the module stack to their softening point.

.After the. lamlnator 17 is closed, the external controllex 22
applies a. vacuum. The evacuation removes. alr and other
volatlle constltuents from the module stack, thereby ensuring
a bllster-free laminate This is followed by ventilation,
which presses the flexible membrane (not shown) against the
module stack.

After a defined retention time of the module stack 1 inside

t?':abcrveﬂ|Datrants and'narketed on. sanrtary napkrns by - The el
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PCT/ UcSe sk temperature therein by the contrel system 24, so ghat *

vari, efltm mﬂrw ecinneylcl Eyaiid i e umwﬁét@éklmm@ﬂ r@f‘@@rht pé\dé?fined g =
pant il i napki ern sani t ary_ napki ns.
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" H gh ﬁ@ﬁg‘ﬁl AFEH anchiidie . J{-mqﬂgfd_mrier plate ‘can_be routed

: back ta the loading station 1a4. - . S

:sf“fThe phcthcltaic module 1 according to the 1nventicn can
"';exhibit so=called’ thin—film solat’ ‘calls instead .of the
_ _"crystalllne s;licon cells In,thls case, the solar cell system
fjfcan be ccnnected w1th the encapsulatlon materlals 3, 3" via
'-;fpress molding or. calendaring. ‘These thin-film solar cells are

_ .“ﬁ:not susceptlble tc breaking, they are susceptible to- water, -

' .i;iwhich ‘makes the scluticn prcpcsed 1n ‘the 1nventicn '

- ,..-.;f_'_pa;ticularly wcrthwhile




s enbodlnent of the'absorbent cor @ 28 of t,e
present,, on conprlses a layer. of . superabsorbent naterlat
di sposéd- bebween tmo -arfy faid tlssues as descrlbed I.n U S0 Patent
4; 950, é yﬂa | i Hakrd\dMe Follswiey to Osbom. FI1. o
August @2 9% v%ti ;@S%ﬁlgtﬁa%é%?%% entitl efoalgo" Thi n,. Fl exi bl e San| tary -
Napki:n® ur@ss . n.ld 10N ApET L 33, 1991. The disclosure. of. -7

each: of . these patent

- "pubki cdti ons ‘i.s" |nc0rporated here|n by.-. . -.-
refereﬁﬁ e -.._e backsheet 26 i.s i npervious to I|qU|ds (e.g.,.
nenses” anHF%}_ Qtne) -and i s preferably -manuf.actured froma- thin.. ..~ -
piasttc : g érthough other fGéiEBfe li:qgei d-- ... i mper vi-ous: naterlals nay
al:so-be " ggady /é:élltseg,- n?'zh @H@ni—@tmn"ébmbba rﬁtaésohe o, “materials
mhich are:] conpllant li'rea con mto e general ape and- :
contours of ‘the =hyman body ThémBEEKQHEeF iécﬁpevents the éxudat es absorbed
angd : S@@ﬂhﬁ@pﬂ& ertfmzabsozbgnt core: 28" frontmettlng articles mhlch

contact e._sanl &ar - . ‘napk 0. S aj'amas.a S
undergar b@ﬁﬁ% h%%foésheet ZEEﬁéypiﬁﬁgié f?'i@oﬁfi't;ﬁ éngr%ggﬁ- gﬁl‘oﬁ%nmven
nat eri al:; polynerlc il #rs ‘suchoxgdenhdaiept &stic filns of - pol yet hyl-ene - °
(o] 3 potypropylene ~or -.conposi-t e~ material s-such as a fllntcoated nonmoven
nat eri'al - Preferably ‘the backsheet.i$ a polyethytene fllnthaV|ng a- .
thlckness of from - ;abouti- 0..012- (0.5 mik)- to-about.0.051 nn1(2 0
ntls) EExﬁpnbaﬁg polyethylene fllns - J-are-manuf actured by C opay.:
Corporathg %I G-nci nnat i, §1 gder the desi gnation . P18- 0401 ‘and by
Tr edegar: VF éﬁoducts of. Terr ?é | ndi ana, under the deS|gnat|on .
XP-39385$oIhe badﬂsbeewems%preﬂbmabtyl@ntgégedcala/madnapue Pifni shed ‘to
provi-de”a. . =moté clothlike gﬂg@ﬁﬂaﬂgesiEgegﬂer t he backsheet 26 ray
perm t- vapors to -escape from - e absorbent” core 28 (i.e., breathable)
V\/m | e~ st PrR &F‘Q\/éﬁ‘tyeﬁ'g %xudat e&VPr om passi’ ng ~ through the backsheet 26.-

: Barrler layer 6. oL PVP/EET plastlc £41m composite and

e 1norganic SlOX oxide layer 7 S ij:_ -

f?In Examples e) and f), tha thin-film solar cell system is
.13protected against water vapor by the barrler layer 6. However,.
since the lattar is not’ susceptlble to breaklng, the
:faddltional seallng layer 4 can be - omitted.

N L

. COMMERcIAL'APPLICABILITY

' The photovoltaic modules fabricated with the procedure
accotding to the invention are used for generating electrical
benergy out of sunllght They have various appllcatlons,
-ranglng from small power plants for emergency call boxes or
‘mobile homes via structurally integrated roof and facade
. 'systems, to large-scale plants and solar power facilities. -
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I'i-nés” of adhesive filaments sw rled tnto-a spiral pat'tern.such as ]
i Liustrated by the apparatus and’ meffidd shewn in”U S.; Patent 3;-911, i73 ¢
. ssuedakOevident Wonglmlslbommavberttﬁe wJaSt?éi:, xiap:?or %Mamﬂﬂﬁyga%

'SSUEch lé' g%k?fedu% <:la to- %%out ane tenth the value of .the- uncoated g
' material for type RN ;12 PET. imd to: 1/25 for type RN 75, The .
Water vapor permeablllty :Ls even reduced by a facter of about
100 for E’I'PE WLth a material th:.ckness of 20 rm
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fibers inclydi n% otton:or %h OSE; 'ﬂn_ (yg &%B?A%%ﬁy any S
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Layers i sR¥ieBheofarbethat. she; ang,rggwipemnijdg é.ayer 7 cons:.sts of. = .7
- t:he elements aluminum or silicon, and is present in a

: '.'"_'_,-':j;.l'-.hickness of 30 to 200 i

;t_3if¢ A photovoltaic module according to claim l or 2, _
"farcharacterized by the fact that the 1norganlc oxide layer ';af
T is permeahle to: light beams in the v151ble light wave
;range and near. UV wavelength range, while 1t absorbs '
”these Beams in- the uv wavelength range at shorter
. wavelengths.' c '

4. - A photovoltaic module according to one of claims 1 to 3,
_characterized by the fact that the sealing layer 4‘ is
-arranged between the solar cell system 2 and barrier
layer 6. . ' : ' '

5. A photovoltaic module according to'claim' 4, characterized
. by the fact that the sealing layer 4"' consists of

' ethylene vinyl acetate (EVA)

6. A photovoltaic module according to. claim 4, characterized : .-

by the fact that-the sealing layer 47 consists of
ionomers. ' S

7. A photovoltaic module according to .one of claims 1 to 6,

umm W e
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adhe5|ve) -34.. -Any- adheS|ve OF’ gl.ue used i'n the art for. such urposes c
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C0npany of sealinq layer 4' v1a a primer coat 12

10 A, ph'oto"'vdltaic mo'c[ul’e" 'a'co'o'rding' to one of 'claims 1 to 7,
o jcharacterized by the fact that the inorganic oxide layer
_;fcomposites 6, 11, wherein at least one plastic film or
i"ijplastic film composite acts as..the’ barrier 1ayer 6.

'11;';A photovoltaic module according to claim 10,~ _
'”-”';characterized by the fact that the: incrganic cx1de layer
;pv contacts the plastic films or composites 11l via an
£ 'adhesive Jlayer- 10 and/or a hybrid. layer comprised of
¢ 0 f:organic/inorganic networks 10, '

12. iA photovoltaic mcdule accordinq to one of ¢laims 1 to 11,
'“*-characterized by the fact that the. inorganic oxide layer
7 consists of 8i0x, wherein the atomic ratio of silicon
to. oxygen x lles ranges from 1. 3 to 1, 7. B

13. A prccedure for manufacturlng a. photovcltaic madule
' according to one of claims 1 to 12, characterized by the -
fact that ,.4“-'

a). a plastic film or plastic film compasite 6 is
prov1ded with an inorganic -layer 7 separated out of
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ang - fhe'flap Te1easr X L}FlgUiés 1'4 Any connercially avallab1e ~$
release | iners. QriToRt Vi--us; for sach: purposes .can he: ut|l1zed _
herei'n. : Non- Irmp’e &ﬁﬁ?ar‘. %ﬂ‘ .suitable releasé liners are BL30NE;A1-_;
Siil- ox. E1/ 0- arid -BL3GMS il _.4P/C>both.of -~ whirch.are -manuf act-ured by’ -

ol Sordcoer B8 B Ayard ) & Yetenay og) e

also descrlbed - the:%boye referen .
t.el.ease: .| BYSETE 4y j*daiwaﬂﬁulé@ﬁhw?ﬁ&ﬂeﬁi 30 :3h. tneslighng -

DT Li.on” of - t he. Wbt gt EHeldea ) ing. YEYdUS 4 Lhe ilAldg #néokgedy. |
conf1gurat|on prlir to se:" fﬁterngtlvely por t1ons- or. al I of

t he &t t achmént at ‘%xﬂﬁnq9§Pef es; feftHani cal fdst eni-ng systenl-rni
one’ émbodi Mént.; .- f or™ exanple ‘the. pad’ adhe3|ve 32 . and/'or "t he flap -

adhesi ve- 34.5an i ter| engaglng'.,f_-lt‘
the wearer’s- paﬁ?‘l es. nc'l%dtf\@té‘% &a% cé’lem Ve T3 hn %%éflégl aced by a .-
hook “ard": | dop: . stat Jﬁﬂlﬁgi@n arrangement 13 in which At is kept . .
PCT/US95/13996 at' a temperature below the softening point of the:

Seal;ng layers 4, 4', that  5

...-.

B ' ;:djhﬁthe module stack is transported to 'a vacuum lamlnator
o 17 ‘of” thls arrangement 13,  which is evacuated, ‘and in
-waLVWthh the module stack- is: heated to the softenlng
'.}f{p01nt of the sealing layers 4, 4', and’ that

- e)::after the vacuum 1aminator 17 has been ventllated _
o fwithcut recooling, the composite formed. out of. the -
"“jmodule stack 15 transported into the hardenlng
lfurnaoe 23, in’ which the’ sealing layers 4, 4’ are
‘ ﬂhardened, 80: that a laminate 2 in the: form of a
f photovoltaic module 15 formed, which can re removed
'.from the continuous procedure after recoollng.
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fkﬁ%n%@%}é‘:é@n The‘ IMQTMMENSAB% the_.hookt._ ._dFMb"Mf’azé?eWﬁ&” systems "22
.*drscosedaén 0ne 74 of.each flao oarr 42: while the- {oo- "
ntii;r maan,oe alSoOSeaf - B OF Tap 44 ;n-. i.S - enbodl fENT. tﬁﬁ{jﬁ
ransv%rse m&if-fo -~.CON¥ rguratron WOUT 0 ‘
be - Farge enough fon

the tlap palr , F0W Ng: e tlon of the hook and Ioop .
f ast.éni ng systemto engagé the. i€ OHS%E‘RR&&' portron ‘of :the’ hook and |-oop -
fastem ng system t d.Secire- the' dUndergar nent prot ect on - . " system 40 in -

pl ace; 7 desc;ipr[mnTi‘rfx‘*emxtaér aéﬂféﬂo%lﬁafcnhsaené {fyeRhi @ReCOMPri ses. "

a prurall : aj S 1424 preferred e t of sanitary-
ki, ERF RACE MBI ER AT he PSS L Shan SRRIBEED RLagian: ")
Figar e&:ell.l5 s;ﬂihﬁéme tmpamréﬁcmmlatmrmtgﬁmsr (8} €31 pi- hppstieﬂ ooy

h if |1
Ch oty sbla eI ARCE ABofBIGLoneng! Bipbablll, V0K Sl |
wi 0 flcm@ em.whiﬁmmdnemﬂahehayer {38) pcesei:sts of a-peaddngon shown

.....

| v Fl gy JV)O%“ail?ggﬂéfslﬁéfe(kfm%ﬁgﬂh”é!:ﬂ:éégbabfd af1ap pairs

42,7, Thr - SUC :Palrs ha en f al ance between .
posisti @ﬁra’ﬁj‘-lc ilmtomys; bﬂ-?%fv ﬁnﬁih‘f‘e‘é‘“ﬂBQ%?EQe ?Bﬁi BRovR&FROAT The.

|0ngltﬁdid1ajadﬂflg$ﬂ&é Tépet! app tepsrated out to PRErvaporbphusei as to
change thr galance between- posrtlonrng erxrbillty and protection:.:

%

This, erred enbodrnent .$hown i-n Figures. 1. through 4 shoul d not be
taken as; o Ilnttlng t he present rnventlon “Rather, a sanitary’ hapki n
10. .-t fe present L nventi.on i's - contenplated to conprlse any. nunber --
of'; flap pai rs- 42 as wear er needs mould i ndi cate. . - The fl-ap

parrs 42-.can .conpri se. any material or~ &ombi nati gn of naterlals known in
the.art. for “this purpose; Preferably, each flap pair. conprlses a thin,

flexrble, I|qurd ST |npervrous naterral' A flap: pair 42 my thus.
conpri:s€:-a-'woven or nenwoven. mat.eri-al., . polynerrc fllns_such as
t herhopl asticfilns of . polyethyiene or polypropylene _or . conposite

naterlals such as-a flln}coated nonmoven naterlal Preferably, a flap'pair

——

Thxss

//ll/l///lll/////l/ii?ii?““

THIS SHEET HAS BEEN
© REPLACED




) ?bye'..'h‘y_.l ‘esrqgmfm] ?‘ATEN%BF’&F to that used%xo*q ﬁy(bggisoﬁeet 26 8&23

€ : S sanrtary napkrns avrng flaps Syi tiabd-e. ot -adapt abl'é- for use:
thérsant Ak napktns of ot e present |nventlon are drsclosed ln
U-SH 47 687 AFE enti:thed. Shaped ‘Sani.tary: hepkrn wIMETh Flaps” ;) cwhi ch

rssued ‘to Van: Trtburg ‘on August.*1§;:1987;. 1. S.74, 589 876 entitled ~ ~.°"
Sanrtary hbpkln “whi-ch 7 ssued:t.d:’Van Trlburg On ‘May 20, “1986; and U.S.

4, 608 047, 7. entrtted Sanltary hepkrn Af tachment- .Means", . whi ch: |ssued
to Nhttrngly ‘on- August 26, . -198@."-The: drsclosure of - each of tliese
patent. publrcatrons |s |ncorporated herern by - reference L MD'
96/ 14816: .- - . T SR _,”. IS e e
PCT/:14S95/ 13996 R T . I 12

The : flap parrs 42 nay be Jorned to the centrat absorbent body 20 i.n- any
suitable . MAANEF:, AS used har erm'’ norned to" enconpasses .
confrguratrons mhereby “an. : IPs¥direct)y secured t-o -anot her
el ement "by. af fixi ng ‘the elenent drrectly to they(/y. " .ot.her .el enent, and
confrguratrons mhereby the elenenL |s rndrrectl secured to the’ other

el-ement . by" affrxrng Vs A ,.- Poprisre $H5S ) mhrch in turn'
e
Iongrtudrnally 6 fFﬂ A '"‘" ""l ' : ¥ S i'

41
10 (109
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207hy. fany
fl-ap pair- 42{ ~'-}' . o | _
unt f oL conti Nieys 1ayer efﬁadhesrve
or“an-acr dy. of-iseparat-el ines;
otker .means ast_escrrbed above Torq
backsheet 26" ' Preferably,

i

Spita g, .or spots “of ~adhesi ve  or

'-de‘“*’ 50-0f : - hEAb S 203601560t . bocSyﬂ_M-; »

~khown i thetarty" For exanple, "a
6 - nay be secured t.a edch other. by:a:
;S patterned [ ayer. of adhesrve S
by .- ¢

ni'ng the:- topsheet 24 and- the .:

a-fl.ap: palr 42:and: t he- backsheet 26.nay be_:

secured to- each other using . . thez bondlng Suech bonds can’ be
f-ormed.using, - f or éxanple, a thernal “i'mpul se. -.seal er. Such a sealer
i*s: avai-l abl e’ f¥om Vertred- Corp fBr-oak! ymy NY* as Nbdet 12H.
AIternatrver,_the flap pairs: 42- N, cli se anNg tenslon of one or nore
of -t het’ . ot her conponents of thesgihi { ary: n.~ . For. exanple the
basksheet 26 of” the topsheet 7 R4 ad] the- b ‘h heet 26 caoul d 'be - - .
exi énded beyond the. Iongltudrnal edge -bf the S central absorbent
body 20" and foi ded- approprlately to- f, m-f'he fl.h pairs 42. It is
|nportant that flap pairs 42° ‘f or ned- h} s mani % _be inperneabl e to
Fiquids in. order; - .:- that‘hhe flap i 42 stAN.protect ‘a user's .
undergarnEnts fr0n1s0|llag .tiZAS~rs Qi cIearIy shown in
Fi-gur es 3" and. .4;: each’ fléy ah(;:exﬁep 3 - PO - overlies the _
transverse centerllne 102 referably asy B Cent ¥ facing transverse edge :
577777 and "an.end. facr d-{ransverse 59.: INg. central -faci ng
transverse edge :57%:i's ¢} psetipd - St {ransyd(se- centerline 102 than i's’
t:he’ ‘opposite transverse 3dg= off" th T Jpai 1., AMNge .end facing
b;gfsverse edge 59 The’ ralltrgfiu i fa2 ok lies the transverse
ertine 2102.and |s saldatd* Le t o_enl aci-ng transverse edges
mhlch are deS|gnated 59'. For |fcres Sl tngltudlnally adj acent

flap-‘pairs, a ‘central: faC|ng t‘
f acing : ‘t ransverse: edge 59 ag?
enbodlnent .shown”i.fn=Fi gures i§
Iongltudlnalgy Ao, f

Jorned L

(see thures 3 and 4) Fot

i
N
&N
2

jOIned to the end
An the’ preferred
- flap pairs . 42 are
perforatiOn pattern 66

N
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;ftieas;o
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cLap: pai i 42 4:abeled-B by the'Lar .
Alternatrvely,.other neans of provrdrng separabrtrty

PCT/U895f13996

betmeen |ndrvrdum
the |ike: can be. o
thi $*means of. jornrng t-he rndrvrduat flap

tlaprpa rs-42 5uch as score Ilnes
~used.:; Ohe sKilled in the art mnll

1aser scorrng
recognrze that
pai rs 42 al l.ows relatrvely

; °m'ransVerse edge 59
“areasiof ‘a perforatron pattern 66 R
- Wo 96/ 14816' SR

si‘ipl e conti nuous :vieh processes ‘to be used f.or, fabrrcatrng and
attaching . t he-. flap parrs 42.'1-0 the-:backsheet- 26.

pairs. 42 can al’so.be joi'hed. to-the central

13

of the

‘The fIap

absorbent body 20 as indivi dual

el erent s; -1 n such, an enbodrnent each fl-ap pair 42-can be joined to the
the longitudi'nal =

central: absorbent
relatronshrps anong the 'various flap.pairs .

be mai nt ai ned.” That - ‘the respective-central

: body 20 separately . However, _
. d|SCUSsed above. may St:il
facing and -end

facing

transverse- edges are Iongrtudrnally adj acent to each rather ‘than being . °
- Line of weakness. Further, the flaps 44 of a first fl.ap
desrgned such that they overlap t he -

jOIﬂEd by a -
pai.f ‘in this: enbodrnent ‘can be
flaps 44 of LA Iongltudrnally adjacent second flap parr

{

«d

‘-3 ..' RN

Transmisslor fh]

 sichtbarer Bersich

- 42.
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dngT he flap parrs 42 atong o L
SRR LAY 2 shomn iR Frguresﬁz-and 3, the’ flaps :Lff
aré;rn;a7~ T retracted po’ i an prror 10 use. 3
Thfs retracted posrtro :preferably achi'eved by . provrdlng t-he - flaps '
44 with a'fol ded confrguratlon Each-flap. 44 of.-a frap pair 42 -:can be .
c-fol ded, s: fol ded,- z- .f ol ded”or "any other folded confrguratton as.

t-her sanrtary napkr':
saemedpaﬁomnr_

deterntned by the desi-ted transverse lergth (or-'w.dth) of. a flap a4,

Q'her “suitabl.e. confrguratrons i-n which - - the flaps-may be folded are- .
descr.i bedin. U. S Patent 5,281,209 i ssued t o’ OGsborn ‘and:in - ._“ PCT-- - - .
Applrcatron No mo 94/00093 -publi'shed in t he ‘name of Lavash,: al on - -~
January 6, 1994 and noM/pendrng as'U S, Patent Applrcatron Seri'al No. -
08/ 283, 925 flled on: ot August 1, 1994. - Figure 4 shows the .

fl'aps 44 of ane ‘of the flap pairs 42 in their. unfolded or- ... extended
confrguratron Vhen unfolded -each flap 44 of .a flap pair. 42 extends
transversely beyond one of” the 1 ongi tudi.nal sidés 50 of the central

IRy
R T

[0 3
Yy

e

Yo
6‘4:96

absarbent. body 20. -, The flaps are confrgured t'o drape over- t he edges’
of. the wearer's undermear ahe crotch ~region so that the flaps are
di sposed bet ween t-hezgu hthe wear er' s’ under wear . and- ‘the wearer's
thrghs The flaps sarVe at st -t wo pur poses. First, the fIaps hel p serve
to" © prevent sorEEng of t e mearer S body_.,d undermear by menst rual-
f,ujrd preferably bya S E R ISR .
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formi ng a double wall barrier along the edges of the undérgarnent. Second,
the flaps are preferably provided.wi th attachnment ans. .on their
garment surface so that the flaps “can be folded b %“?Frﬁﬁrq't e
under gar ent - angyay#30Bee Are Ny R MEAG38 FoE8RRIDUCIvG s A

under garnment, o ; pl ace.
One exanpl e of an attachnment neans is shown as flap adhesive 34 in
Figure 2. In this way, the flaps serve to keep the sanitary napkin

properly positiongd ihPerkids riade &&egﬁggboltaic module in the f%ﬂleofsf‘ﬁhﬁﬁitéf,lx?k%a{(i n

10 of the present invention Is use removi ng the rel ease ér and

~ thereafter phaging shhap &ng&é&m dbﬁgk&ﬂhi&c%uﬁggﬁrrﬁ%f{ﬁ%prﬁﬁdw%ﬁ tri]tge A

adhesi ve contacts t under gdr nent . e esive I ntal ns

sani tary Nagtdudtor it miffathidls also discllstdlidiofdiy WHERARAERNT during use,

More preferiably, to use the sanitary napki wn I n Figures 1-4,
a wearer would: (1) renove the pad release |liner 33 exposing the pad
adhesive 32; (2) renove the flap release liner 35 on the flap pair 42 best

meeting hergaCKGREONIPrt and protection needs thereby exposing the flap
adhesi ve 34'a|_sp‘osed on t hat flap pair 45; (3) unfold the

af orenenti oned flap .pair 42; (4) seat the pad adhesive 32 in t he
crotch area of her undergarnent, positioning the central absorbent body 20

i)geﬁed fl apI Zza;ib%{l}tt&{aﬁ?wﬁ&uw%%z%o rfﬂ%?%ﬁ%%ﬁﬁfl?é%‘? ?%?l f)hrng\eg] ably
seat the flgp. aeliesisy Sendtat@ viaBe 381 BRI system, which preferably consists of silicon _
~ cells. However, these can only carry a slight mechanical load, so that they must be
enveloped on either side by encapsulation materials. Encapsulation materials can be one
or more layers of glass and/or plastic films and/or plastic film composites.

Plastic film coraposites essentially comprised of polyvinyl fluoride (PVF) and
polyethylene terephmalate (PET) are produced by the applicant under the designation
1ICOSOLAR, and used to manufacture photovoltaic modules in a vacuum-lamination
procedure disclosed in WO-A1-94/29106. In these modules, the solar cell system is
protected not only against mechanical damage, but also against expésure to the elements,
in particular water vapor. An intermediate layer made out of aluminium is provided in
the ICOSOLAR film composite as a barrier layer ‘against water vapor. However, the
disadvantage to this layer is that it is electrically conductive in cenjunction with the solar
cell system, so that pndesired outside currents in the photo{/ol-aﬁc module come about.

Therefore, a need exists to provide a photovoltaic module of the kind mentioned
at the outset which does not exhibit this shortcoming, but is largely impermeable to water

Vapor.

2 soec oS54 Y 4
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cont act | ng si de of Thsrshée PR RGARIENL . In an BIREELABEVGET SHEET
i ﬁéﬁjsealowyield strehg

enbodi nent, flap pai : Tt m
Such filnms should h ,J 252
inch (0.56 , po f asured using ASTM mgt hpd ™ 'D 882:

ue of no greater than apogty 252; %ﬁ\g{’ﬂs per

suitable tensile tester for such measpy enents i s fa NbdeT 2500 tensi| e
machi ne made by the Instron Corporation of Cantor, MA. The foll ow
par anet er s canDEECREEIONOF FIHRIINVENEION! € tester for such
measur enents: Crosshead speed-50.8 cmim nute (20 inches/ m nute); gage
| ength-5. 1 cmAcofiingohesgspect vfl tHequekenteihventiopathereyis prodieq a(ghofovoltaic
© pounds). Such materials would not, necessarily need to be in a fol ded

confi gur at i on mpodwde, whereis et le7dtanc engapsulatioarmatkgal layer compriges ladealingaanfi/bayrics 4,
in such an enbodiment, a user would stretch the flap in the o
transverse di rleyeri and that the bairige layseisraedecant of & plasiy flm @t 2 plastic |idg cpmposite,
strength requi rement for this enbodi nent,  of the present_invention
i nsures that tWaick gxkibits an inorgamicoxiderlgyer separated eyt of arvappr PhesebY Bhysipak ueer o
mat eri al woul d, not, .be objectionable to a user. Suitable materials are
avail abl e frorf%eeHitify I nternati onal Adhesives & Coati ngs I nc.,
Col unbus, OH under the me, DSEQOL film - . Fiqure 5 shows..yet
anot her al ternative "g‘ﬁﬁ%%fm qd}pﬁxéts St &%ﬂ#%%‘fﬁ‘?ﬁrﬁ%e xnor%ngg;uﬁg%r

PCT/ US95/ 13998 ontains the elements atuminium or silicon, and is present in a thickness of 30 6200 nm.

The organic oxide layer preferably exhibits the advantage that it is permeable to light
beams in the .visible light wave range and near UV wavelength range, while it absorbs
them at shotter wavelengths in the UV wavelength range.

The photovoltaic module also preferably exhibits the advantége that the sealing
layer is arranged between the solar cell system and the bamrier layer, and preferably
consists of ethylene vinyl acetate (EV A).

The plastic film on which the inorganic oxide layer is deposited preferably
consists of polyethylene terephthalate (PETP) or ethylene tetrafluoroethylene copolymer
(ETFE).

The inorganic oxide layer preferably faces the solar cell system, and can contact
the adjacent sealing layer directly or via a primer coat.

In addition, the inorganic oxide layer is preferably enveloped by plastic films or
composites on both sides, wherein at least one plastic film or one plastic film composite
acts as the barrier layer. In this case, the inorganic oxide layer advantageously contacts
the plastic films or composites via at least an adhesive layer.

The inorganic oxide layer can consist or SiO,, wherein the atomic ration of

~ silicon to oxygen x lies within a range of 1.3-1.7.

An embodiment of the invention also relates to a method for manufacturing a
photovoltaic module, wherein a) a plastic film or plastic film composite is provided with

an inorganic oxide layer separated out of the vapor phase by physical vapor deposition
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wherein the folding pattern chosen for the flap pairs 142 }i'rfl‘ﬁ FJT SHEET

addi ti onal advant age of reducing the need for a erarfée Iﬂlmag%ﬂ
rel ease liner by using a single rel ease liner 1331 f 1p4d
rel ease liner ‘and the flap release liner. Specifically, [inthe

enbodi nent shown in Figure 5, the proxinal gdge of eachjflap 144 of a fl ag
pair 142 is joirned to the backsheet 26 preferably §

| ongi t udi nal Sdrﬂesaﬁp;t:mnct fign %Sﬂxbbﬁies provided ﬁﬁﬁ %ﬁtlaeiﬂbrgaﬂéﬂa)?é? ah'@tdiﬁnmalr%ﬁth
wel | known to the ar The flaps are then c-fol ded and

transverse | enghlingdayérftn dridans fddd eﬂt&pﬁhﬂﬁ@%ﬁbﬁﬂs,ﬂ:‘) atmdduée siac&txa lt'orﬁﬁ@%u@éf
each flap 144 of a flap pair 142 is adjacent the |ongitudinal
centerline 10Ghefolaheell eystentland zacapsalation materialshincyacR @. way that the sealing AdyRfs
~as shown in Figure 5, the pad adhesive 32 is disposed on the central

absor bent bodymaelpptdhenso]hheell oysierh b bath sidesf ey thenmodle stathds fibtagiuaekh érsto \ee

34 is di sposed on each of the flaps 144 along the distal edge of the
fl ap 144 adj adeading $tation of an artangementdn mhichdtistkept atracterhperatine belowethé boftening
in a folded configuration. In this enbodi nent of the present
i nvention, theoptcftttsedling 13gerpr &) the avddulén stack tughnspornted toe atvacuim darminatos,e

- width of the flap adhesive 34. The release liner 131 is
posi tioned i ntwiekeisi Qyﬂ@atweawhm whink themodde stack istheatel 4p the softening gioing iof $he34
as is also showmn in Figure 5. This release liner 131 differs fromthose
rel ease sealingdpyers Bnd @3 $hei qompositd {asmed outefithe madule stapk, afterrventilating thees

on both sides. This onbi ne vmththef Idlng aftern and the
transverse fl BCWEHAMMNYET @’F'E‘B ,ﬁ}nsporteg f.gnovhigh the,\s

el i m nation of hat portion o eas Ji.ner that h? her pre
b T T A e S R R
f?ggsngge??;i taréé&ﬁn[??}? El?ll?am e |aI .for rel ease |I§EI’ 131 are
manuf act ur ed 59“1 0 co %%SIPT(ES?S&;%&WB ub%‘ Menasha, W.

BRIEF DESCRIPTION OF THE DRAWINGS



Wil e parti cul ar_ﬂfd)w_r%f_b;ﬂgbpresent i nventi on haREPL@an AT ugg&-ﬁt ed
and described, it wou vious to those skiljl g8—n-t-he_ar t

various other ch ecflsd Been g dlflcatlons can be imde ?W,,thout
For: Sy

departing fgomthe a°8 e of the invention. e,
t he rrultipleflaps m
absorbent articles su

I nvention coul d al so} be—appl+ed-t.o_af her
I|ners and a uIt |ncon I nence products that

~are al so inserted into a user's undé | S therefot+e—-ntended
to cover in.the appended cl ai ns Qg@ﬁi&? changes and nodifications
that are within the scope of this inventi VWHAT | S CLAI MED
| S What is clained
IS 1. A disposabl e absorbent article for protecting an

undergarment fy otm Eg%bhtﬁgvol&?é o@xﬁﬁ?ﬂ@ﬁ fd Gt WidrSds e core 12 yer efhibits

central absorbén avi ng longl t ransver se centerllne an

first and secongir@efisydtéthaal e&éigﬁﬁauo%%&eﬁayaﬁﬁed%%efhbﬁ&s P atter, wherein

at Jeast one encapsulation material layer comprises a sealing layer and a bamier layer, and

the barrier layer comprises a plastic film or a plastic film composite which exhibits an

inorganic oxide layer separated out of a vapor phase by physical vapor deposition.

2. A photovoltaic module according to claim 1, wherein the inorganic oxide layer

contains the elements aluminium or silicon, and is present in a thickness of 30 to 200 nm.

3. A photovoltaic module according to claim 1 wherein the inorganic oxide layer is
permeable to light beams in the visible light wave range and near UV wavelength range,

while it absorbs said beams in the UV wavelength range at shorter wavelengths.

4. A photovoltaic module according to claim 1, wherein the sealing layer is

arranged between the solar cell system and barrier layer.

5. A photovoltaic module according to claim 4, wherein the scaling layer consists

of ethylene vinyl acetate (EVA).

6. A photovoltaic module according to claim 4, wherein the sealing layer consists
of ionomers.
7. A photovoltaic module according to claim 1, wherein the plastic film on which

the inbrganic oxide layer is deposited consists of polyethylene terephthalate (PETP) or

cthylene tetrafluoroethylene copoljmer (ETFE).
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conpri si ng: ——a—t+i-quid—pervious t opsheet ; | é%%{%ﬁ%‘%%é’%ﬂu’s
backsheet joined w.th ' Rbagtd an absor bgnt[ core between jsajl d
t-opsheet and said gjﬁﬁiﬁiﬁﬁ an adj ustabl e untiegggar?.:mnggm

protection systemjo entr al absor gent body, said
adj ust abl e under gar system - conpriising a plurality jof
| ongitudinally adjacent flap pairs arranged _so that each of said
flap pairs can be separately depl oyed fromrH-retract eo position to

ri.sing.a materijal,

t ended It h of. i,d fl [ .
e LU P A SR N L .
I t f 1 d pl it f Il It | Lt udinal | dj t
2Lt ong e Bkl bt AR BRI L0

said line of weakness allows controlled tearing of said material.
2. The di sposabl e absorbent article of claim1 wherein said flap pairs

%% "% RPN O e ]
Said ol dod | @Ahe) i ORISR ofd Lol We SAR0A0 Lol 28 iR o0

| ongi tudi nal centerline of said central absorbent body.

10. A photovoltaic module according to claim 1, wherein the inorganic oxide layer is
enveloped on both sides by plastic films or composites, wherein at least one plastic film

or plastic film composite acts as the barrier layer.

11. A photovoltaic module according to claim 10, wherein the inorganic oxide layer
contacts the plastic films or composites via an adhesive layer 'and/or a hybrid layer

comprised of organic/inorganic networks.,

12. A photovoltaic module according to claim 1, wherein the inorganic oxide layer

consists of SiOy, wherein the atomic ratio of silicon to oxygen x ranges from 1.3 to 1.7.

13. A method for manufacturing a photovoltaic module according to claim 1,
comprising:
(2 providing 2 plastic film or plastic film composite with an inorganic oxide layer

separated out of the vapor phase by physical vapor deposition, and laminating said plastic
film composites provided with said inorganic layer with sealing layers in order to form
encapsulating materials;

(b) forming a module stack out of the solar cell system and the encapsulation
materials in such a way that the sealing layers envelop the solar cell system on both sides;
(¢) introdgcing said module stack into a loading station of an arrangement in which

it is kept al a temperature below the softening point of the sealing layers;

) O A



17 4. The di sposabl e absorbent article of ¢l gy |
folded flap pairs are folded in a c-fold. 5. ﬁgm‘fﬁg@?@a
absorbent article of claim2 wherein said folded flap paijrs are folded]in a
z-fold. , 6. The di sposabl e absorbent articl ¢ ¢f X3 alAR208hef eiin
said folded flap pairs are folded in an s-fold. The

di sposabl e absorbent article of claim1l whefgein said || ne of weakness ’
conprises.the | and areas of a perforation pattern. 8 _The

di sposabl e abs@ybentyishdrihg tRim&diit Fadk WEVRLEMIRhhaldr"ehith iV EAKRESS and in

conprises a score line.
which the module stack is heated to the softening point of the seahng layers; and

(© after the vacuum laminator has been ventilated without recooling, transporting
the composite formed out of the module stack into a hardening fumace in which the
sealing layers are cured, so that a laminate in the form of a photovoltaic module is

formed, which is removed afier recooling.
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9. The di sposabl e absorbent article of claim1 Wﬁgﬁanggﬂgmﬁtgﬁiﬁﬁsable
absorbent article further conprises neans for attachi '
absorbent body to the undergarnent disposed on said canggghﬁgp% iﬁe
10. - The disposabl e absorbent article of claim9 whe emmiééﬁﬁng' rpltty of
flap pairs conprises at |least two pairs of folded f}aj } hiflap
of said pair extends transversely beyond said | ongi{udinal edge of said
central absorbent body when one of said flap9pairs Ls_unfoldee—eand—said
absorbent article further conprises neans_f taching said flap to the
under garnent di sposed on said flap. A§§Eﬁé2&

18 : 11. The di sposabl e absorbent article of claim10 wherein said
nmeans for attaching said central absorbent body to said undergarnent and

sai d means for attachy ng.sgiith i 808 bPa PRLGVARASHIANETRH inGBEWSS 6 £ Taminate,

adhesi ve.

t | body.

which as the core layer exhibits a solar cell system (2) and encapsulation materials (3, 3°)
applied on both sides of the latter. According to the invention, at least one encapsulation
material layer (3") consists of a sealing layer (4°) and a barrier layer (6), which consists of
a plastic film or a plastic film composite, and on which an inbrganic oxide layer (7)
éeparated out to the vapor phasc is present.

Fig. 1.



12.  “The disposabl e absorbent article of claim1l whérRERLACEMENTHEET ¢r
attaching said flaps to said undergarnent subst!&R% al | y [Umderties™s:
means for, attaching said central absorbent bodywﬁ)“lsai diu grgqr;nmgté;
absorbent article further conprisjng a relgasable |ingr jbet ween 'sai
for attaching said flaps to said undergarifént and sai d ggans
- PaRRA

or ach
sai d centr al2bsRPept, ergarnment whic 2T ] 0Oi nd
sai d neans f—%’%ﬁ% Cete l%@%méﬁsai d undergarnent to sard neans for
attaching said cenfdaldiap360aRpeck @d¥hd Preddtit Anviifion IterR! provided a laminale
The di sposabl e absorbent article of clalm10 wherein said nmeans for
att achi ng sahdtecesitaiamodbleandledingbody t o sai d undergarnent conprises an

adhesi ve and said neans for attachi ngi sai d flaps &o sai d under gar ment
conprises a mecharfi @5 laysseampripngy sqlanpell system, and 14 A ynitary sanitary
napkin for protectjin n. un n . NG ek | q
conpri si ng; at I%SFP%% F%%Bgﬁ%@u@a{egl %g'r?zgﬂt i;ncﬂﬂmg 2 géag’“%ﬁg%%rga&‘?ﬁ ﬁ%%%ﬂ us
backsheet | qhyp@dwhérktn sai d topsheet; an absorbent core between said
t opsheet and sal d backsheet; means for attaching said central
absorbent body t o ssil Hamied daygarcomprisesdi phastie dfilom os ai plasten fikm| comippsitd avitich
body; and an adjustabl e undergarnent protection system, sai.d adj ustabl e
under gar mentiClpdes ¥ Angaric xids dayiep Spraralgd ouhol| & yapor; WSF&VQP?{’J%‘?‘#&@PW
adj acent fla}ﬁpgﬁﬁéﬁ’ each of said pairs conprising a

—-Q..Q)
5 N
(7]
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According to embodiments of the present invention, the inorganic oxide layer
contains the elements aluminium or silicon, and is present in a thickness of 30 to 200 nm.
The organic oxide layer preferably exhibits the advantage that it is permeable to light
beams in the visible light wave range and near UV wavelength range, while it absorbs
them at shorter wavelengths in the UV wavelength range.

The photovoltaic module also preferably exhibits the advantage that the sealing
layer is arranged between the solar cell system and the barrier layer, and preferably
consists of ethylene viﬂyl acetate (EVA).

The plastic film on which the inorganic oxide layer is deposited preferably
consists of polyethylene terephthalate (PETP) or ethylene tetrafluoroethylene copolymer
(ETFE).

The inorganic oxide layer preferably faces the solar cell system, and can contact
the adjacent sealing .lay'er directly or via a primer coat.

In addition, the inorganic oxide layer is preferably enveloped by plastic films or
composites on both sides, wherein at least one plastic film or one plastic film composite
acts as the barrier layer. In this case, the inorganic oxide layer advantageously contacts
the plastic films or composites via at least an adhesive layer.

The inorganic oxide layer can consist or SiO, wherein the atomic ration of
silicon to oxygen x lies within a range of 1.3-1.7.

An embodiment of the invention also relates to a method for manufacturing a
photovoltaic module, wherein a) a plastic film or plastic film composite is provided with

an inorganic oxide layer separated out of the vapor phase by physical vapor deposition
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19 mat eri al and being joined to said central absorbef
said flap pairs further conprising: tw folded flaps, ngg%‘f%g@ﬁ

sai d pair, extends transversely beyond said | ongitudi na §age of said

cehtral absorbent body when one of said pairs is unfol Hedl; 288 nklah<?80br
attaching said flap to said undergarment di sposed on epclh_of said flaps;
and each of said flap pairs conprising a #terial, whefein at |east one ¢f
said plurality of flap pairs is also joiLn to at | easl_gne of.said
plurality of flap pair longitudinally a@m thereto al ong a transverse

| i ne of weakness in said material wherein said |ine of weakness all ows
controlled tearing of said material. 15. The sanitary napkin of
claim 14 wherein sghd. - r g i SR .l aps to said undergarnent
and said rreglﬁs for&g‘?{ﬂ?g%??g&ga‘f c‘%&?érhgﬁla%xsdg? yent body to said

under gar nent conprd e ByeReligSHisigs a solar cell system; and

at least one encapsulation material layer including a sealing layer and a barrier
layer; wherein

said barrier layer comprises a plastic film or a plastic film composite which
includes an inorganic oxide layer separated out of a vapor phase by physical vapor

deposition.

2. A photovoltaic module according to claim 1, wherein the inorganic oxide layer

contains the elements aluminium or silicon, and is present in a thickness of 30 to 200 nm.

3. A photovoltaic module according to claim I, wherein said 1norganic oxide iayer
is permeable to light beams in the visible light wavelength range and near UV wavelength
range, while said inorganic oxide layer absorbs beams in the UV wavelength range at

shorter wavelengths.

4. A photovoltaic module according to claim 1, wherein the sealing layer is

arranged between the solar cell system and barrier layer.

5. A photovoltaic module according to claim 4, wherein the sealing layer consists
of ethylene vinyl acetate (EVA).
6. A photovoltaic module according to claim 4, wherein the sealing layer consists

of ionomers.
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16. The sanitary napkin of claim15 wherein said trans ,a@&AﬂEM@N&EWCET
weakness conprises the |and areas of a perforation pattefn
- The sanitary napkin of claim15 wherein said means for a tdcfy Ngs! 58%@1
flaps to said undergarment and substanti al | y underlies sgi¢ feans” f or

attaching said central absorbent body to said undergarmept;sard sanrtary
napkin further conprising a rel easabl e |4ilder intermedi aje said nmeans for
attachi ng sal d flaps to said undergarnment and said nmeans for_ attaching

sai d central -absorfdhotovebalg medule pecording fyalaire dt “&bﬁf%‘htheeﬁiﬂﬂlcaﬁlgﬂ gn thwi?

d f ttachin aid flaps to said arment to said neans for
Z? ![ ac Wﬁgssa' r8 lg%rﬁ%‘lﬁ:oxgﬁs’;b’ffeﬁt‘lepgﬁfg Ct°831§tél%nﬂpib“glil sisrisrgphthalate (PETP) or
20 o%ﬁ%lﬁn? Wtraﬁgosrpgt:halaengcna }I%lgr (%H‘F%&.al m 14 vvherel n said fol ded

flaps are f

8. A photovoltaic module according to claim 1, wherein the inorganic oxide layer

faces the solar cell system and is in direct contact with the adjacent sealing layer.

9. A photovoltaic module according to claim 1, wherein the inorganic oxide layer
faces the solar cell system and is in contact with the adjacent sealing layer via a primer

coat.

10. A photovoltaic module according to claim 1, wherein the inorganic oxide layer is
enveloped on both sides by plastic films or composites, and wherein at least one plastic

film or plastic film composite acts as the barrier layer.

11. A photovoltaic module according to claim 10, wherein the inorganic oxide layer
is in contact with the plastic film or composites via one or more layers of the group
consisting of:

an adhesive layer; and

a hybrid layer comprising organic/inorganic networks.

12. A photovoltaic module according to claim 1, wherein the inorganic oxide layer
consists of SiO,, and wherein the atomic ratio of silicon to oxygen x ranges from 1.3

to 1.7.

13. A method for manufacturing a photovoltaic module according to claim 1, said

method including the following steps:
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19.  The sani tary napkin of claim 14 wherein said fol déd}&fﬂmggﬁé Y
in a z-fol d. 20. The sanitary napkin of claim wh nrgeluﬁ él’%ﬁ

fol ded flaps are folded in a s-fold. 21. The sanétarfy nagkln o]
claim 14 wherein said |ine of weakness conprises a scorg | : |

b
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(a) providing a plastic film or plastic film composite with an inorganic oxide Tayer
separated out of the vapor phase by physical vapor deposition, and laminating said plastic
film composites provided with said inorganic layer with sealing layers in-order to form
encapsulating materials;

(b) forming a module stack out of the solar cell system and the encapsulation
materials in such a way that the sealing layers envelop the solar cell system on both sides;
(c) introducing said module stack into a loading station of an arrangement in which
it is kept at a temperature below the softening point of the sealing layers;

(@ transporting the module stack to a vacuum laminator, which is evacuated, and in
which the module stack is heated to the softening point of the sealing layers; and

(e) after the vacuum laminator has been ventilated without recooling, transporting
the composite formed out of the module stack into a hardening furnace in which the
sealing layers are cured, so that a laminate in the form of a photovoltaic module is

formed, which is removed after recooling.
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