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PHOTOVOLTAI C CELLS AND FI LM FOR | MPLEMENTING I T This
invention relates to the field of photovoltaic cells,
in particular a nethod for electrically coupling cells
whi ch i.,s.J rated in the solar panel manufacturing
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to be automated. The nethod of the invention uses a
flexible filmto effect the connections between cells
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sol dering carried out and protects the environnent.
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There exist photovoltaic cells whose positive and negative poles are situated
onty on the rear side of the cell. For these cells, another method for electrically
connecting these photovoltaic cells together, also forming part of the prior art,
consists of making the connection either by tabs or by elements called ossicies

made of a metal alloy. This method is intricate, often manual, therefore slow
and can damage thin cells.

US 4,133,697 discloses a device comprising a printed circuit on which



sol dering process. The di sadvantage of this nethod
cones mainly fromthe fact that the sol ders nust be
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Other characteristics of the invention are stated in the claims and will emerge
in the description that follows.

A principal embodiment of the invention will now be described as a

non-limitative example, with references to the schematic diagrams appended



- Figure 2 shows a top view of the backing filmwth
pl at ed hol es corresponding to the tacks nade by

sol dering. - Figure 3 shows a top view of the backing
filmto which the photovoltaic cells are fitted. -

Fi gure shows a bottom view of the backing film

conpri S8 fHé macro printed circuit, sai dedidanoheing

shown as transparent to allow,the photovoltaic cells
to be seen. - Figure 5 shows a bottom view of a
phot ovalghahc cell wth the connection points. - Figure
6 shows a partial sectional view of a solder joint.
Figure 7 sho wQTV%GMé on the sjide opposite the cells,
of four backi Ag fiT RE® 38 SETRTP ey dyearsvertivantia desthghed
to receive 7Ropioteowobddail cells edth feat Gud@k@cty RndbARALHE:
- Figure 8 i&kg&%%@k§§n§&% gﬁ&%§ wﬁth front and bac
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contacts connected i n series.
of cells as

schemati cal | ¥ | e _conpose l1s as
Cllustrated 1ot ?SSE*?%S Bhya? reRpciing Bt platadholes
met hod, on ViRirespoedieg tp éheitplhe malie IBaRIIEGIG ons have been

effected. - Figure 10 shows a nodul e conposed of
back- cont actFiged Bsstolt ai ngdviby @ BOBYEM ARl TRENG

and al so il lushiALi g LG REr 1 Pheral connections.

- Figure 4 shows a bottom view of the backing film comprising the
macro printed circuit, said film being shown as transparent to allow
the photovoltaic cells to be seen.

~ Figure 5 shows a bottom view of 2 photovoltaic celt with the

connection points,
- Figure 6 shows a partial sectional view of a soider joint.

- Figure 7 shows a view, on the side opposite the cells, of four backing
fims assembled together and designed to receive 72 photovoitaic
cells to make up a moduie.

~ Figure 8 illustrates two cells with front and back contacis connected

in series.

-~ Figure 9 shows schematically a module composad of cells as
flustrated in figure 8 obtained by a conventional method, on which
the peripheral connections have been effected.

- Figure 10 shows a module composed of back-contact cells obtained
by a conventional method and also illustrating the peripheral
connections.

- Figure 111is a partial entargement of figure 10,

- Figure 12 ilustrates a module composed of back-contact cells



- Figure 11 is a partial enlargenent of figure 10. -
Figure 12 illustrates a nodul e conposed of
back-contact cells WD 2007/ 096752PCT/! B2007/000428 4
manuf actured by a conventional nethod for connecting
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[n known methods, the ribbons providing the peripheral cell connections must
be insulated to prevent slectric arcs and also to permit connection to the
junction box located on the back of the modules. The steps reguired for
conventional peripheral connection and insuiation are eliminated, which saves
time and increases reliability significantly. It will aiso be noted that the stage in
the manufacturing process relative to peripheral connections using film can be
applied equally to back-contact cells and cells with back and front contacts.

One soldering method used in other fields is that known as wave soldering, the



WD 2007/ 096752PCT/ 1 B2007/ 000428 5 principle of which
is to solder by neans of a wave passing across a

pl ated hole. This nethod is quick, lends itself well
to automation and gives good results. This technique
is used in particular in the manufacture of integrated
circui Y272t has not yet been possi bl ercdrasise@odais
in the manufacture of solar g@nels mai nl y because the
tenperatures of the solder baths are too high and
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Preferably, the fiexible backing or fitm 103 is made by joining two fayers of
materials presenting different properties. The top layer of this film 103 is

preferably of vinyl polyfluoride sold for example under the brand name Tedlar®.
This material presents the following characteristics:

- exceillent mechanical strength,

~ weathering resistanca,



- resistance to ultraviolet radiation and hunmdity.
Tedl er @al so presents excellent long-termstability,
and its use is recognised by the photovoltaic
industry. The bottom |l ayer preferably will be made of
an insulating material resistant to high tenperatures
such a¥9eHgee7ound in wave sol dering oper gt RRG s
mat eri al such as MyJar(r) for exanple has properties
that make it preferable to ot%er materials when
considering an industrial application of the nethod
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It resists mechanical stresses (tears), which means that it can be used

in rapid continuous rofl-to-rofl pracessing.

It combines easity with other materials, which allows it to be joined
without difficutty, for example by famination, to Tedlar® or copper film.

it resists high temperatures especially well, which enables it to be used
in the high temperature conditions imposed by lead-free soldering
methods.

- Itis also an excellent insulator of electricity.

- ltis stable, which enables its use in solar modules fo be envisaged for a
period in excess of 25 years,

Joining Tedlar® to Mylar® combines the advaniages of both materials. Tediar®
on the front side exposed to solar radiation provides a film resistant to
ultraviolet radiation and weathering and presents excellent mechanical
strength. Mylar® on the rear side enables the electrical connections to be
effected by a lead-free soldering method.



It is stable, which enables its use in solar nodul es
to be envisaged for a period in excess of 25 years.
Joining TedlarO to Myl arO conbi nes the advant ages of
both materials. TedlanD on the front side exposed to
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3 At present, the Tedl araMylare pairing presents the
nost favourable quality-price ratio for industria
application. The photovoltaic cells 102 are positioned
on the front side of the backing film 103 opposite the
side co ising the macro printed circuit 105. This
front %ggﬁwﬁﬁﬁﬁrlses several plated hol es d@4sR6:900428
illustrated by Figure 2. These holes 104 are nmde in
such a manner that they coindide with the connection

poi nt SAtlgggse(f'@ Fegg%@/gtl; said cells 102. The

connecti on poi n "*’phé?a'ﬁ'l‘ﬂ)tW@'P‘ﬁ aihe wedt| fsvaliBRle
are atq“%’fyég@ﬁtat'pfoehé!u%ﬂgppﬁ?dah@ﬂed equi di stant from
each ot her |n rows of three situated on either side of

said ee é ure 5), but in the present nethod
they ¢an"e&Vgles aﬁ?ﬁs 13 rrepositiprediop dfaet feait sichey vthies iRackingHarh €S

104 ail @3 qppovitededsidenot @i arkh g JrinleH‘c}Rg 1b8 1%Q10G I de
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pl at ef® "FPEG BLaring meaps tHabthyy eblcde it Bhe@bndeb@nipbhlsa7
et al (Fb2@.5) ofidags B@CH20f the film 103 as illustrated in
Figure 4 conprises said printed circuit 105 conS|st|ng
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genergl hymed: At er, are di nensione
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i nsul esq64 dcfg\éyn n the photovoltaic cells 102.
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102 talpleows ins0idtithessedRbou if IHBTRRbvoltaic cells 102, All of the holes
104 are covered by or connected to the said traces 106 so that they can

connect electrically alf of the cells 1072 provided on the front side of the backing
film 103,

To prevent splashes of material during the wave soldering operation, those

parts of the traces 106 not coinciding with a hoie 104 preferabiy will be covered
with a protective film.

The printed circuit is generally designed to receive an array of hetween two
and n X 2 cells and provide the intercannection thereof,

The electrical interconnection of these cells 102 allows modules of different



9 sizes to be produced. These are generally conposed
of said cells encapsul ated between two gl ass sheets or
bet ween a gl ass sheet and a plastic film As a general
rul e, nodul es used as a solar tile are made of 6
photovoltaic cells (Figures 1, 3 and 4) while a

curr entOsyleasrserodul e or panel is made up f}Q"T:EﬁS (lg

of 72 cells. For this type of nodule, a si ng I'ng
film 103 can be nmade on the sanme principle. Hovvever

w th exi stin sol dering machi nes, one nust work in 4
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ot her ocHhHid g9k agions according to the number of call's
fitted. I'n all cases the film 103 can be pre-cut or
del i veread i eof le roll. The nmethod for
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the f g'%gg)l esa'? |ﬂl"‘?ﬁyl bejpa g %P%&Qeﬂ‘rﬁs%f canpgatingriegk 115
bei ngsddetaddeltha géfemstfirtshtnssi de of the film conprising
the macro printed circuit 105 in order to cover all of

t he baepkndigy dri thenydedr rﬁé’cﬁﬁ}har{ulfh%tu%l ieR a%géosmbfe tﬂ work m

p03| td ltaic cell

sa.“td‘f’F PPt hEcBIRL R e hinky Gelaties stlaspoe fvtion
CI r cui’e A Pﬁeﬁét%éﬂwewﬂllmsnm nt.s 107 of said cells
102 being placed at the appropriate |ocations exactly
opposiieendtied ol asedachoihgsod0do@iiest f18nf ihBidO i | now be

Pr ef eeabbyd in@ tmsh'a&ﬂ to position
cell's that not onl y %gg%lm%ﬁfgw’f‘%ga%eél |'s accurately on

h flush
boai nor- (Bffind brehd Wbl R T am bt Srseomeriengoncy. Lo
deformunder heat, it is |¥ortant that they are flush
agai nst” tHEPEROKN & texitnim 464 #g stlherowgh stieasievems fifkae
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oper at i onpposite the side with said printed circuit 106, the connection points
107 of said cells 102 being placed at the appropriate locations exactly
opposite the plated holes 104 of the film 103. Preferably, a method will
be used to position the cells that not only positions the cells accurately
on the top face of the film 103 but also keeps them flush against said
film 103. As the cells have a tendency to deform under heat, it is
important that they are flush against the backing when going through
the wave. The system for holding the cells against the backing
preferably will be thermally insulated so that heat is not absorbed

rapidly during soldering, Known methods of the Bernoulli type for



- selective mn-wave soldering of the photovoltaic
cells 102 to the connection points 107 on the backing
film 103. The solder nmask is a replica of the front
side of the film103 with holes in identical
positions, as illustrated in the Figure 2. To avoid
damagi WQZN%%WI m 103 during selective m ng,u%y{,@mo 28
sol dering, due to the high tenperatures of the ?1
the solder mask will preferadfy be made of an
alumniumtable with two walls between which a flow of
air is cir &M pyfeetysuitadiethisioberatt®3.  The sel ective
m ni -wave sol dering nmachine effects the connection

bet ween t hée'%‘rﬁfelomaomsqwnmucsthla%ot@{folt&nbeensh@;! vl taic

cel I's 102 amdedibenditt@f®on 8,20t r§15gacro printed
circuit 105. The sel ective mni ves sol der all holes
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impro ed even further by the use of a selective
mini-wave soldering machine. Tests have shown that the most important

criteria for optimum solder joints are not temperature and flux, but rather the
provision of maximum wave height. Wave height increases the strength of the
solder joint, the capillary rise effect of the filler metal in the plated hole beaing



As a non-limtative exanple, a led-free tin of the
type SAC 305 (Sn 96.5% Ag 3% Cu 0.5% can be used to
wave sol der the photovoltaic cells 102 on a flexible
film 103 consisting of a |layer of Tedler@joined to a
| ayer of Mylar(r) The sel ective wave sol dering
oper atYoWItWsal so be carried out in a nitdPI®K 7000428
environnent. This further |rrproves the quality of the
soI der joints, especially by Yal | owi ng t hinner sol ders
made So obt ai ni sol der joints that are as
f | at e§3 BOUicPH hanivher w%%m@ heEosgEImibey Boddidsties tideittive
nodul @ini-amienzrarostespenabibo pssshBad S8ReE ld B{olés d Oo‘éfm he
cell spldering stages. Figure 6 shows a detall 3
of a plated hoIe 104 in which tinned copper 125 has
been Qﬁ(p%) We an t he i' nner circunference of the hole
127 to pla r? YRV SPERING MG hite TP eifofaeltaippiiratidnenas
hol e hepp dﬁ@'@@tﬁ tenaraieicoth teckiipmeai dthe kEthoaf a
photovoltaic cell 102 to a trace 106 of the nmacro
ci r cuis a A@Einiitaberspan e eded-Red thef fii tyﬂ% $Q3. 305 Lé?. 9%'39 ALY
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i nt erd¢ opAsdLtiepiovaaties uatp oRNCARS MbAlCEmPEINRBEraldMihat
fi | myedstay bR IHET Qﬁ)éé(de% Aor a simlar material,

t hen between two ayers %elsass 113 or between a

| ayet, a |ayer of Tedlar0O, as in
conve ? {ec?%h Wsp%(gﬁt%'%w?‘ﬁp@ RrESRLIOles! 04 japyeion tipegpopriaet25

si nphpchaey defositastdi watrirenciandfeteh® @Rl Adie/19% EE% it. A
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met htidsitknown as "tabbi ng" and "stringing" cells
together to forma panel of electrically connected

cel | B thel saldbig BrdcByL b KRN m'éﬁ@mr%@lt Jo$n AP 2 hgles %31)40 the
t hat support

th e fi
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automated, The ceﬁs once interconnected, are then encapsulated between
two films 112, preferably of EVA or a simitar material, then between two layers

of glass 113 or between a layer of glass and a layer of Tedlar®, as in
conventional photovoltaic modules.

Apart from the simplicity of realisation and the quality of the connections



By using a | ead-free wave or selective mni-wave

sol dering nmethod according to the invention, high
performances and superior durability of the sol dered
joints and nodul es can be obtained. Lead sol dering as
currently practised in the industry produces a

di spl d&%%@?ﬁ‘m& the sol der of a few m crongriBoexiigTe
tenperature conditions over tine, which is not the
case in the nethod of the iniention. Mor eover, due to
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back | s as i Iustra
(f%?'c'gs B ’P? @icﬁjg“%%l? POt Adhe el .| s onI y as shown
|n figure 10. In the standard configuration of a
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contact s using ribbons dere

| onel™§liPface of the solar cells 102 as illustrated in
figure 8. Wien several strips of cells coupled

t ogetAEPVer ndigetd B Havmatbeen spleat ethgen ih h@mmw Buith
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Although the methad has been described in relation to exisling back-contact
cells, it can be applied mutatis mutandis to any photovoltaic cell with multiple

connection points situated at the back of the cells, regardless of their location
or distribution,

It will be noted that the flexible film 103 described in the method above can also
be used to effect only the peripheral connections of solar modules on which the
interconnection between cells has been effected by & production method for a
module made up of frant and back contact cells as ilfustrated in figure 9, or for a
module comprising back-contact cells only as shown in figure 10.

In the standard configuration of a photovoltaic modute, several cells are

connected in series by a system that differs from one manufacturer to another.



effected using ribbons 111 of tinned copper or other
netals suited to the type of soldering used. This
stage is still often perforned manually. Figure 9
illustrates schematically an exanple of the genera

i nterconnection of cells and the periphera
connect'P3Hd%8f52a nodul e conposed of 36 conManbis®Mazs
cells with front and back contacts. The problens are
i dentical in the case of modufes conprised of cells
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t he baeidering uteheTnsnthse @sstil Jineibthel hARHex 116
conprises antiparallel diodes to allow the current to

pass Wibea 9 piastatRischdifti is in shade. To effect
the pgyi %ealal .COSIE:] ectléiggﬂésﬂ %F‘l“?ﬁé’;]tr'?%&ﬁ?eéa' Ngrepection of

junction box, "PMeE cHBECtigem §f ameagels semyosednl Bheubatiend he
ri bboifds withfront vhbectodentattier when they overlap, as for
exanpl e at point 112 in figure 11, but also to

i nsul Beerdbleas nichbons ib b cEQéBﬂﬁoBaﬂe@%ﬁéri Iy of g Gl

102. Fhiss | ' is.generally efféc e&%?ys‘%{g&ﬁ
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strip of exi Bl g f/memsﬁ?%eﬁﬂﬁ@ﬁtoéﬁ@C@W@@,jacantcelis
pri nEEef &'y ipgpies105 at both ends of the nodule, allows
the peripheral connections to be effected in a WO

20077 096 750PEFHIhELOOTREDORAA Fis type of module, ribbons 111 are
soldered to the ceils 102, These ribbons are then connected to a jtnction box
116 (figures 15 and 16) on the back of the modules. This junction box 118

comprises antiparallel diodes to aliow the current to pass when part of the
madule is in shade.

To effect the peripheral connections of the module to the junction box, it is not
only necessary te insulate the ribbons 111 from each other when they overlap,
as for example at point 112 in figure 11, but also to insulate the ribbons 111
from the back of the cells 102, This instdation is generally effectad by adding an
additional fayer of Tedlar® over sach area affected and requires either
comptex automation or skilled personnel, thereby increasing the costs and/or
time required to manufacture the modules,

The use of a strip of flexible film 103 with, on one side, a printed circuit 105 at

both ends of the module, allows the peripheral connections to be effected in a



ingle step instead of three steps as required
Lrgv?ougly (soPdering of the ribbons/ |n§ulat|op
between the ribbons / insulation of the ribbons roqbs
the back of the cells). The use of a flexible film
consi derably inproves the automation of the production
nethodwgﬁﬂwﬁﬁﬁéers the resulting product nuGhsAPI& s
reliable. In particular the risk of faulty insulation
that coul d cause a short cirdlit and fire is
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Figure 12 illustrates schematically a nodule
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cells connecte using ribbons 110.

Figure 12 iflustrates schematically a maodule containing back-contact cells 102
that are connected together in series by means of a conventional method using
assicles 113. The peripheral connections of the module are effected through
the copper traces 106 of a strip of film 103, as described previously, fitted to
each end of the module,

Figure 13 illustrates, on the left, the front side of two cells 102 with front and
back contacts situated on the ends of the module illustrated in figure 14. The

part on the right of figure 14 illustrates the rear side of these same cells
connected in series using ribbons 110.

Instead of making holes in the film 103, which would necessitate passing the
end of the ribbons 110 inside these holes, the ribbons 110 are simply folded at
the last cell, as in a conventional tabbing/stringing step. The ribbons 110 are
then soidered directly on to the copper traces 106 of the printed circuit situated
on the back of the film 103.

This method does not require any additional equipment; to carry out this
operation it is sufficient to change the coordinates of the solder tacks in order to

make the conrections to the noints of contact 114 on existing production iines.

Figure 14 illustrates a rear view of a solar modufe composed of cells 102 with

front and back contacts connected together in series by ribbons 110. All
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numer ous advantiegesos. ncl uding but not linmted to the
following: - integrity of the peripheral connections,
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more cutput per square meter.

In some modules currently marketed, several ribbons must be laid on top of
each other to comply with the electrical architecture of the module. This
stacking of ribbons increases the total surface area of the module. Thanks to
the fitm according to the invention, the copper traces 106 replacing the ribbons

111 are placed under the celis 102 thus reducing the total surface area of the
modude.

The prevailing standards require a certain distance, currently 16 mm, 1o be loft
free between the last electrical element making the peripheral connections and
the edge of the module, to prevent current leakage,

In conventional methods, the solder tacks must be effected several millimetres
from the edge of the cell, By using the film 103, the solder tacks are situated
under the cells 102 therefore the zone that must remain free of electrical
components is no longer calculated in relation to the ribbons but in relation to
the edge of the cell. This solution results in a significant reduction in the
quantity of material (glass, Tedlar®, encapsulant, aluminium frame... } required
to produce each tayer making up the module,
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accog @jng t ipvent i nabl es this, production
phase ﬂ ,%%ggidrar%fjitﬁ%{'e@%k?ﬂezrf"?é% TOGt{}ee?f@ﬁBBéfﬂe exieeds

106 %op%e?cﬂgwsquﬁ% T@@le@dhfsm@ﬁim\maﬁirppii‘ﬂ_‘lartdhatﬂucb aeesst drem
?: 5 eﬁ;nufgmce ofttie ]L‘ftkﬂﬁﬁ bows DO TheBoRS] Jstd GVIERNL i oM
n wHen they are fixed to the back of the module to allow the ribbons to be

connected to the connector tabs in the box. Once the box has been soldered,
the tabs must be insulated for example by filling them with silicon. Thanks to
the method described above, the junction boxes can be made in the factory, ali
electronic components being placed in a thermally and electrically insulated
sealed enclosure. Only the end of the traces 117 of the box emerges from the
sealed casing so that the junction box can be fitted more easily and aiso with
greater integrity because the active part of the junction box containing the
electronic components has not been open while being fitted.
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opp05|te the plated holes of the film wave sol dering
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aneolderingh@icrdatio@. hol es passi ng through t he f|In1are
pl ated. 3. Method according to one of the foregoing
clains, characterized in that the photovoltaic cells
are held on the backing filmduring the selective
m ni - wave sol dering operation.



6.

9.

18 4. Method according to one of the foregoing clains,
characterized by the fact that the selective mni-wave
sol dering operation is effected in a lead-free tin
bath. 5. Method according togone of the foregoing
clainms, characterized in that the filmis obtained by
joining a layer of Tedtar(r) of between 15 and 45
m crons thick, preferably 25 mcrons, to a |layer of
M/H\é?tbqu ac@pu}yg; e ofshafded®ae olivionsp nhdm&huwcd by the facl that the
cor .

g L e Rt e S
conprises a fluxing stage of the plated holes in the
backing filmprior to the wave sol dering operation.

Ve MBSO ol e einde dpregpiag febimgothagpctdiiabdnin that the film is

Ch%[,élﬁ}tﬁtr%z?(ﬂnfnﬂ t @“bé‘m‘eﬁd‘&ﬁ oé h@gk?q%ovf élfsq& SA%SO n] g‘(ms thick,
Ci hegbabieds BicrdvRt Mla?&c&rlq?&%tcﬁ telh@deM 78, and 125 microns thick,
charactefized in that the soldering operation is

ef prderablyilf0anipions.ogen environnent. 9. A thin flexible
filmconsisting of a top |ayer Tedlar0O of between 15
and 45 mcrons thick joined to a bottom | ayer of

My hedtiodofcchelime®nné D f @idfodeddid @5iARSclaMdeized &l thaf i Uﬂlpi ises
Cor‘r'prIS|ngar‘racrO prlnted circuit On its bottom side

and aixglauriage efytheoplaied belgh bl dscking éllmunior i e wheysoldering
c0|&§aﬂ with the connection points situated on the

rea & of photovoltaic cells on which electrica
connection is effected, through the macro prlnted

[ a | ead-free wave sal dering netho
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| mconprising a nacro printed circul
side and a plurality of through hol es, to prOV|de t he

ral e .ectri connect i ans, of a
phMJﬁ%P 0B e h iy & RBSEHEREE) ni e oL LIeBRs spsraion i
] upgdQninkany IR CHoaReihe rear side of the nmodul e of
photovoltaic cells. 19 1 4Method for manufacturing a

phot ovol tai ¢ nodul e conpri sing any nunber of
A thin flexible film consisting of a top tayer Tedlar® of between 15 and 45 microns
thick joined to a bottom layer of Mylar® of between 75 and 125 microns thick, said
film comprising a macro printed circuit on its bottom side and a plurality of
through-holes made such that they coincide with the connection points situated on
the rear side of photovoltaic cells on which electrical connection is effected,

through the macro printed circuit, using a lead-free wave soldering method.

Use of a flexible film consisting of a top layer of Tedlar® joined to a bottom layer
of Mylar®, said {ilm comprising a macro printed circuit on its bottom side and a
plurality of through holes, to provide the peripheral electrical connections of a
module of photovoltaic cells and the electrical connections to a junction box

mounted on the rear side of the module of photovoltaic cells.
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14.

photovoltaic cells the electrical connections of which

are effected according to the nethod clainmed in one of
claims 1 to 8, characterized in that it conprises a
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circuit provided on a bottomside of a filmconsisting

of a top layer of 'Pedlar(r) joined to a bottom | ayer

of AMpdlarfankl cobthrisMetangchupdembf phiong ot thie cpiy ihpkéscalcal connection
connection of a npdul e caonprisi.ng photovol taic cells 7
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charaetendzed in that, at the two ends of said nodul e

Is assenbled a strip of filmobtained by joining a

sheet of Tedlar(r) and a sheet of Mylare, said film

conpri,sing on its.underside a macro printed circujt "
perwﬁﬁséi?li P}%lcg SORIL§ing ALy 8_8?"\%@6?1 Pﬁ)éo‘fog% céz.fls eﬁ,(,{ncally connected
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effected by a macro printed circuit provided on a bottom side of a film consisting of

a top layer of Tedlar® joined to a bottom layer of Mylar®.,

Method permitting the peripheral connection of a module comprising photovoltaic
cells connected in series, to be effected 1o a junction box, characterized in that, at
the two ends of said module is assembled a strip of film obtained by joining a sheet
of Tedlar® and a sheet of Mylar®, said film comprising on its underside a macro
printed circuit permitting connections between the rows of photovoltaic cells and

pints of the junction box by wave soldering.



