1 Electrical connection element 5 The invention relates to an

el ectrical connection elenent com prising an electrical conductor
and an electrically conductive coating. Electrical connection

el enents designed as a flat wire and ha¥- 10 ing a coating of sol der
are already known. The known connection elenent is used to
electrically intercon- nect several electrical conmponents, e.g..
solar cells. For this purpose, the connection elenent is heated and
soldered with the 15 el ectrical conponent by nelting of the coating.
Furthernore, coated connection el enents designed as punched parts or
cut "bands are al so known. The known connection el ements have the

di sadvant a |d y abl e, ener anpunts are required in
order to b?’fo‘?@% 8% ?ﬁ %a‘ﬂ%qggt enough. O herw se, the
coating mght not be heat ed sufficiently quickly so that no reliable
connectg on I d n S
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el ectrical cpegjtgtor and is in some areas provided with a layer of

soldering material. 30 WO 03/012883 A2 di scl oses a nethod for
contacting thin-film electrodes by ultrasonic welding using a

sonot r ode. El@cﬁ‘@@ﬂc’&ﬁleﬁ’dtlﬁhséle?ﬁéﬁté d@éigwea ods fa fidtowdrd laxd h’q@v-
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prevents the forces actl ng on the conductor from bei ng passed on.
The known connection element is used to electrically intercon-
nect several electrical components, e.g. solar cells. For this
purpose, the connection element is heated and soldered with the
15 elecirical component by melting of the coating. Furthermore,
coated connection elements designed as punched parts or cut
bands are also known.

The known connection elements have the disadvantage that
20 considerable energy amounts are required in order to be able to
heat the coating fast enough. Otherwise, the coating might not
be heated sufficiently quickly so that no reliable connection be-
tween electrical conductor and electrical component is obtained.

25 EP 06680628 A2 discloses a crimp contact for connecting
- electrical conductors. The crimp contact consists of a strip of an
electrical conductor and is in some areas provided with a layer

of soldering material. |

30 WO 03/012883 A2 discloses a method for contactlng thm film
electrodes by ultrasonic weldlng usmg a sonotrode.

Us 6294 255 B1 discloses a method for fixing a flexible
electrical conductor in place. In this case, the fixing of the
35 conductor is effected in the region of the contacting spots, which



EP 1 256 408 Al discloses a nethod for soldering flexible 5

el ectrical conductors by diode |aser. The object of the present

i nvention is therefor to provide a con- nection elenent of the kind
-mentioned at the beginning, which is e@asily machinabl e and whi ch has
a coating that can be heated 10 fast so that a reliable connection
bet ween el ectrical conductor and electrical conmponent can be

achi eved at higher process speeds. According to the invention, this
object is achieved in that the 15 coating is applied in

cross- sect P6RVEVER e fereeseactingusietiraceonductae fepetthdiog passed
conductor, ognd. that the surface of the coating at [|east in sone
areas is provided with a structuring and/or rough surface. 20 This
will give the advantage that an enlarged effective surface of the

coating isFEvaill 2Bbe408Mal edivstids@® untmedhed it assidanthg tlakible
this therefor ﬂas hi_gh tlﬁ?| nalor t hermal absorption. 1n
connect one%?? '%agﬁPBqu(iér%r %éﬁﬂ RoaA%cess, the required heat
can thus be introduced easier and faster. The coating is 25
preferably ' j.n ' .
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in 35 one sing step. 3

According to the invention, this object is achieved in that the

15 coating is applied in cross-section over the entire circumference

- of the electrical conductor, and that the surface of the coating at

least in some areas is provided with a structuring and/or rough
surface. |

20  This will give the advantage that an enlarged effective surface of
the coating is available compared with an untreated surface and
that this therefor has a high optical and/or thermal absorption. In
connection with a soldering or bonding process, the reguired
heat can thus be introduced easier and faster. The coating is

25 preferably made of a homogeneous material, into which the
structuring and/or rough surface is incorporated by means of a
surface treatment. The homogeneity ensures that the -entire
layer is evenly heated and thus is available for the subsequent
bonding process. ' '

30 :

According to an embodiment of the invention, the electrically

conductive coating may contain a solderable material, for exam-

ple a solder, particularly tin. Thereby, the coating itself can en-
sure the implementation of a firmly adhering soldered joint in

35 one processing step. '



Accordi ng to anot her enbodi ment, the electrically conductive coating
may contain an adhesive, preferably a conductive adhe- sive. Thereby,
the coating may effect the formation of a firmy adhering adhesive
bondi ng. 5 Advantageously, the electrical conductor is nmade of a
nmetal, particularly copper, or a netal alloy, particularly a copper
alloy. Thereby, an especially high electric conductivity as we as an
easy processability is obtained. 10 In a further devel opnent of the

i nvention, the structuring and/or rough surface may consist of a
knurling oAcdosdinggioSacikethesuembbadimend; fiheatélectdaallyorcandumgliee
be nmade es i | d L gak | Li :
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coating w HHhRirAvgdd8es W gbr@j‘iﬁg[ ndependent on the nmachining
di rect isgn and thus are the sane in all directions 20 on the surface.

According to anot her enbodi nent, the structuring and/or rough
surface nmajkdearsdg ddusiyghthes chigwrichl usohelustevr fsaanadedidfi a eatian
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extend i n Ehesebyecanorspelgiatyr bigh aetairin andheticiiyt asgwe has as
i nt ended f@ésﬂ¥%éﬁb SBIRY QRNobidi®eePy, it is-not re 30 quired to

treat the ent?re surface of the coating. Thus, only the surface
regioﬂowhich Is later irradiated, for exanple with infrared 1ight,

i n connectjrpm M ttherh@eeppbparSA0Bf Ahet vernBACithensBiisturing and/or
rough surface may consist of a'knurling or floating. Such a sur-
face modification can for example be made especially easily and
automatically by rolling.

15 ,
in another embodiment, the structuring and/or rough surface-
may be made through grinding. Thereby, it will be possible to
provide the coating with properties which are independent on |
the machining direction and thus are the same in all directions
20 on the surface.

According to another embodiment, the structuring and/or rough

surface may be made through etching. A uniform surface modifi-

cation may likewise be obtained by means of this chemical
25 treatment.

In a further development, the structuring and/or rough surface
may extend in cross-section only across a region of the coating
that is intended for energy absorption. Thereby, it is not re-

30 quired to treat the entire surface of the coating. Thus, only the
surface region which is later irradiated, for example with infrared
light, in connection with the application of the connection ele-
ment onto the electrical component has to be modified.

35 According to another variant, the structuring and/or rough sur-
face may extend in cross-section over the entire circumference



ment onto the el ectrical conponent has to be nodified. 35 According
to another variant, the structuring and/or rough sur- face may extend
I n cross-section over the entire circunference 4 of the electrical
conductor. Wth this design, it is not 4ecessary when using the
connection el enent according to the invention to pay attention to
whi ch part of the coating that is provided with a nodified surface.
The processing steps are sinplified accord- 5 ingly. Advantageously,
the electri conduct or may made froma punched part or a cut
band. Then©® ttllil@ @J)%U&aloﬁoadéﬁ‘etmr Withsphisi deisjgpady iantot necessary
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proces éb Advant ageously, a knurling or floating may extend
essentially parallel to the longitudinal extension of the electrical
conduct or . Ig’%ﬁ V. t t
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pr operbl es of the codting are obtained in an especially advantageous

manner 25 In another variant, a grinding direction nmay extend
essenti al | n gpareféered enhbedlimwlt’g ttienale etrl eals com dufctioremelye bitaviec &

conduct or I ace n ca

out oasi |y eTYTE idrt Bel 8fort 1€ BYLZAF rEISARIT B wfsar%%ﬁﬁn
the | ongi@0di MAY éRf evamplanbet desipyedl a9 aiwirer n beopbyt iikeks @os-
the sible to connect several electrical componentis to each other via

15 a connection element in one processing step.

Advantageously, a knurling or floating may extend essentially
parallel to the longitudinal extension of the electrical conductor.
This has the advantage that the fioating or knurling easily can
20 be applied in a continuous process during the production of the
connection element. In addition, a surface which is uniform over
the longitudinal extension and thereby also uniform properties of
the coating are obtained in an especially advantageous manner.

25 In another variant, a grihding direction may extend essentially
parallel to the longitudinal extension of the electrical conductor.
Also in this case, the surface treatment can be carried out easily
in a continuous process. A surface which is uniform over the
longitudinal extension and thereby also uniform properties of the
30 coating are likewise obtained.

In a further embodiment, the electrical conductor may be circular
in cross-section. Thereby, the use of commercially available
wires is possible.

35



30 coating are likew se obtained. In a further enbodi nent, the

el ectrical conductor may be circular 1in cross-section. Thereby, the
use of comercially available wres is possible. 35 5 1In a
particularly preferred enmbodi ment, theglectrical conductor nmay be
designed. in cross-section with a shape which deviates fromthe
circular shape, for exanple rectangular, and especially designed as
flattened wire. By neans of this design, an espe 5 cially good
adherence of the connection elenment to the electrical conponent is
obt ai nabl dnowai particuladyl prefsrredntach odimiearte.thenel@eitidalovonduestor
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heat entry as well as an especially simple production and proc-

essing is possible. The structuring and/or rough surface may be

15 applied in a continuous process during the production, whereas

" the same properties of the coating are obtained at each place
during the processing.

connecti o

Advantageously, the coating may extend over the entire length

20 of the connection element. It is hereby of advantage that it is not
necessary during the processing to pay attention to where the
coating is located and where a surface protection for the electri-
cal conductor is obtained through the coating.

25 In a preferred use, the connection element according to the in-
vention may be applied on a solar cell. A reliable implementation
of a connection between the solar cell and the electrical con-
ductor is especially important in this use, and the application of
a structuring and/or rough surface in accordance with the inven-

30 tion on the coating is therefore of particular advantage.

In a further embodiment, two or more solar cells may be con-
nected to each other via connection elements according to the
invention. Several scolar cells may consequentiy be connected
35 with the connection elements to a larger unit, for example to a



ductor is especially inportant in this use, and the application of a
structuring and/ or rough surface in accordance with the inven- 30
tion on the coating is therefore of particular advantage. In a
further enbodinment, two or nore solar c@lls may be con- nected to
each other via connection el enents according to the invention.
Several solar cells may consequently be connected 35 with the
connection elenents to a larger unit, for exanple to a 6 solar
nodul e. The dul e nay be encapsulated so as to be weather-proof.

The obj ect SREAT| BiRdlig: The vegiduengay laes@n@@msawledeﬂySOSaseetnsbcﬁ

a met hod fqlpegqmélaf)trbag_ el ectrical conponents, in par- ticular solar
cells, with the follow ng steps: 1) coating an electrical conductor
with an electrically conduc- tive coating, 10 2) applying a
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coating esgmlasmmgra:elfs rwithotiug fgllemtingt dtemsect ri cal conduct or
and the conpo- 15 nent. Thereby, it is an advant ageous manner
possible to obtain an especially quickly inplenmentable connection
bet ween t hdJel e€0ating an cdaatiieat candudioreavisht ancelecisiqgalhesondue-
t he enpl oy- 20 @ﬁﬁﬂc@bt aratively small armounts of energy. In a
pref er an el ectrical c duct or be used
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onto an electrical component, the coating establishing a
firm bonding with the electrical conductor and the compo-
15 nent. |

Thereby, it is an advantageous manner possible to obtain an

especially quickly implementable connection between the elec-

trical conductor and the electrical component with the employ~
20 ment of comparatively small amounts of energy.

In a preferred embodiment, an electrical conductor may hereby
be used, which has a larger length dimension in comparison to -
the cross-section and which for example is designed as a wire,
25 preferably as a flattened wire. The. electrical conductor may ad-
vantageously be applied along its longitudinal extension onto
the electrical component. Thereby, it will be possible to connect
many electrical components to each other via a connection ele-
ment in one processing step.
30 '
The invention will be more closely described in an exemplifying
manner with reference to the accompanying drawings,.in Wh[Ch
embodiments are illustrated. It is shown in:



the el ectrical conponent. Thereby, it will be possible to connect
many el ectrical conponents to each other via a connection ele- nent

I n one processing step. 30 The invention will be nore closely
described in an exenplifying manner wit¥h reference to the
acconpanyi ng drawi ngs, -in which enbodinments are illustrated. It is

shown in: 7 Fig 1 a first enbodi nrent of a connection elenment with an
el ectrical conductor with essentially circular cross-sec- tion, 5 Fig
2 a second enbodi nent of a connection element with a flat electrical
conduct or, Figdl 3 aatfirsidl exmibadimeant obf aa cconeedtion ebbemrEntwiviith aan

Lot et oty cat SOBMEEAN oot b SHSLBeTIBE P g -sec-

i npl enent ati on of #OMWond between an el ectrical con- 15 nection

el enent according to the invention and an elec- trical conponent, Fig
6 a furthe[: enbodi nent, |n whi ch t he surface of the coat- |ng and the
surfac® of M&e el @t3¢¢andcenvredinesticof 2a aeanecéon mlgment syithr a

cell with two el edlai epdcigiieséhancebements ap- plied thereon, 25
Fig 8 a solar nodule consisting of a plurality of solar cells

connected to each other by nmeans of electrical connec- tion el enents,
Fig 9 a deFig I3 A & thivel sshbodimdrite oifl & ustmagetionn efemdnivtith a flat

electrical conductor,
10
Fig 4 a fourth embodiment of a connection element with a flat
electrical conductor,

Fig5 the implementation of a bond between an electrical con-
15 nection element according to the invention and an elec-
trical component,

Fig 6 a further embodiment, in which the surface of the coat-
ing and the surface of the electrical conductor are
20 modified, '

Fig 7 a solar cell with two electrical connection elemenis ap-
plied thereon,

25 Fig8 a solar module consisting of a plurality of solar cells
connected to each other by means of electrical connec-
tion elements,

Fig 9 a detail A of the solar module illustrated in Fig 8 with
30 two solar cells interconnected by means of electrical
connection elements.

According to a first embodiment, as illustrated in Fig 1, the elec-
trical connection element 1 consists of an electrical conductor 2,
35 which is designed as a core. The electrical conductor 2 is all
around provided with a coating 3, which for instance may con-



30 two solar cells interconnected by neans of electrical connection
el ements. According to a first enbodinment, as illustrated in Fig 1,
the elec- trical connection elenent 1 consists of an electrical
conductor 2, 35 which is designed as agcore. The electrical
conductor 2 is all around provided with a coating 3, which for
Instance may con 8 tain a solderable material. Alternatively, the
coating 3 may also contain an adhesive. The coating 3 has a
structured or rough surface 5, which for instance nay be fornmed by
roll'ing, gtaimdengpldetahiengnateriak Alteenalivelgf ket df;uatiﬂg][ Barrmhy)faISbe
coating is r rt t egt ur
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el ectri cal og@nHUs PPbcessih iétletps_t rated in figures 2a and 2b, is
provided with a coati ng, \Mgli ch'likewise is electri- cally conductive.

The upper side of the electrical conductor 2, as 15 illustrated in
figures 2aAacdrabngitce.a isecond ek odintdet,cast ilhgstdatedhdn &ig 2, the

structured h : atqd v - the kower side. of e
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of an electrical con- _ductor 2 whi i s, desi gned as’ a attened wre
simlar toUPﬁsreweo&ﬁi%@%9%@@%&%@%& @srilsirated 1RoHOURGS3
shown in Fagafdhab,ds phevided svilh andoatihigomviicl 1teiive deeglddiep
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16  illustrated in figures 2a and 2b, i.e. the outside of the coating 3,

has a structured or rough surface 5. Alternatively, the lower side

of the electrical conductor 2, as illustrated in figures 2a and 2b,

may also have a coating.

20 According to a third embodiment, as illustrated in Fig 3, the
electrical connection element 1 consists of an electrical con-
ductor 2 which is designed as a flattened wire similar to the em-
bodiment example according to Fig 2. The coating 3 shown in
Fig 3 has on the top side and bottom side of the electrical con-

25 nection element 1 a structuring and/or rough surface 5. As the
coating 3 is also applied in cross-section over the entire cir-
cumference of the electrical conductor 2, a universa[ap'plicabil-
ity of the electrical connection element is achieved. During the
processing, there is no longer any need to pay attention fo the

30 correct position of the electrical connection element 1. In addi-
tion, the electrical connection element is protected against
harmful environmental influences and corrosion. In this connec-
tion, the coating does not have fo be of the same thickness eve-
rywhere. On the contrary, more coating material may for exam-

35 ple be applied on one side. On the opposite side, the layer
thickness is for example reduced. In an especially advantageous



coating 3 is also applied in cross-section over the entire cir-
cunference of the electrical conductor 2, a universal applicabil- ity
of the electrical connection elenent is achieved. During the
processing, there is no longer any needy to pay attention to the 30
correct position of the electrical connection elenent 1. In addi-
tion, the electrical connection elenent is protected against harnfu
environmental influencés and corrosion. In this connec- tion, the
coating does not have to be of the sanme thickness eve- rywhere. On
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5 veloped by the coating 3. Thereby, the electrical conductor 2
can be protected against environmental influences and corrosion
at the same time. Also in this case, the coating does not have to
be of the same thickness everywhere. On the contrary, more
coating material may for example be applied on one side. On the
20 opposite side, the layer thickness is for example reduced. [n an
especially advantageous manner, the layer thickness is larger
on the side intended for contacting than on the opposite side

where the coating mainly has a protective function.

256  The use of-an electrical connection element according to the in-
vention will in the following be described with reference to Fig 5.

In this case, the electrical connection element in Fig 5 has an
electrical conductor 2 which is designed as a flattened wire. It is
applied on an electrical component 4, for example a solar cell, in

30 such a manner that the coating is disposed with the side having
a structuring and/or rough surface 5 in the direétion of an energy
input device. The energy input device may be any type of device
which is capable of sufficiently heating the coating material for

the implementation of a reliable connection. Fig 5 shows a con-

- 35 nection element where the electrical conductor 2 designed as a
flattened wire has a coating all around. As the coating also has



20 opposite side, the layer thickness is for exanple reduced. In an
especi al | y advant ageous manner, the |ayer thickness is larger on the
side intended for contacting than on the opposite side where the

coating mainly has a protective functigg 25 The use of an el ectrical
connection el ement according to the in- vention will in the follow ng
be described with reference to Fig 5. In this case, the electrical

connection elenent in Fig 5 has an electrical conductor 2 which is
designed as a flattened wire. It is applied on an electrical
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16 - tions or may be designed the same in all directions. The struc-
turing and/or rough surface 5 may be implemented mechanically
and/or chemically, e.g. by etching.

In all embodiments, the coating 3 may itself constifute a means

20 for connection of the electrical conductor 2 and the electrical
component 4. No further connection means such as for example
solder or adhesive is then necessary when using the electrical
connection element 1.

25 In all embodiments, the coating 3 may consist of a solderable -
material. The larger surface 5 of the coating 3 enables a quicker
heating for the formation of a soldered joint between the electri-
cal conductor 2 and the electrical component 4. Such a solder-
ing may be carried out automatically. The soldering may be exe-

30 cuted by means of infrared light. As the coating consists of a
solderable material, in particular a solder, e.g. tin, the soldering
may be carried out without added material. |n this case, the sol-
der necessary for a soldered joint is the coating material itself.

35 When the conductive coating 3 according to an alternative con-
tains an adhesive, this can act as a means for connection of



15 tions or may be designed the sane in all directions. The struc-
turing and/or rough surface 5 may be inplenented nmechanically and/or
chemcally, e.g. by etching. In all enbodi nents, the coating 3 may
itself constitute a neans 20 for connegtion of the electrical
conductor 2 and the electrical conponent 4. No further connection
means such as for exanple solder or adhesive is then necessary when
using the electrical connection elenent 1. 25 In all enbodi nents,
the coating 3 may consist of a solderable material. The |arger
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strength may at the same time be reduced.

In known electrical connection elements - also in connection
elements designed as flattened wire - the coating mostly has a
. convex surface. With a connection element according to the in-
20  vention, the surface of the coating is however flat and even, due
to the treatment of the surface of the coating. The electrical
connection element according to the invention can thereby be
completely flat and even on its surface, at least in some areas.
This has the advantage that it lies flat in connection with the ap-
25 plication onto an electrical component, for example a solar cell,
and thereby forms a reliably bonding. When soldered onto a so-
lar cell, in particular onto an imprinted silver bus bar serving as
counter contact in the soldered joint, the material lies completely

and even, which leads to significantly better soldering results.
30 :
' In addition, such a connection element, for example a flattened
wire, which also on its coating has an essentially flat, even sur-
face, is easier to manipulate. In particular the vacuum grippei's
which are usual for this purpose can grip such even objects
35 more quickly and reliably. In addition, the advantage is obtained
that a wire with even, flat surface also can be wound onto a coil



el ectrical conductor and coating nmaterial is available and that the
obt ai nabl e adhesive strength thereby is increased. The | ayer
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15 connection elements according to the invention may also be

used. When using connection elements with an electrical con-

ductor with likewise structured or rough surface as connector for

a solar cell, a high strip-off force or tear-off force is required in

order to remove the connection element from the solar cell. It is

20 also possible to reduce the coating thickness for a predeter-
mined strip-off force or tear-off force. |

Several solar cells 4 may be connected to each other in any
suitable manner into a solar module 7 by means of the connec-

25 tion elements 1. When using connection elements 1 designed as

' flattened wire, the appearance shown in Fig'8 with continuous
connection bands is obtained. Alternatively, other described
connection elements according to the invention may also be
used, whereby no continuous connection bands are visible when

30 the connection for example is realised using punched parts or
cut bands. '

A possibility to connect two adjacent solar cells 4 of a solar

module 7 is shown in Fig 8. In this case, each top side of a solar
35 cell 4 is connected to the bottom side of an adjacent solar cell 4

by means of connection elements 1 according to the invention.



tutes a clear advantage in the machining process with regard to the
automation possibility and thereby with regard to the pro- duction
costs. 10 The electrical connection elenent 1 according to the
invention may in an especially advantageous manner be used as
connec- tor for a solar cell 4. As shown in Fig 7, two connection
ele- ments 1, for exanple designed as flattened wire, are applied
onto a surface of the solar cell 4. Alternatively, other described 15
connection el enents according to the invention nay al so be used.
When using connection elenments with an electrical con- ductor wth
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strip- gg force. Sever sol ar ce
- connec ed £gn in any suitable manner into a solar nodule 7

by neans of the connec- 25 tion elenments 1. Wen using connection

el enents 1 designed as flattened wire, the appearance shown in Fig 8
Wi th continuous connection bands is obtained. Alternatively, other
descri bed connection elenents according to the invention nay al so be
used, whereby no continuous connection bands are visible when 30 the
connection for exanple is realised using punched parts or cut bands.
A possibility to connect tw adjacent solar cells 4 of a solar

nodule 7 is shown in Fig 8. In this case, each top side of a solar

35 cell 4 is connected to the bottom side of an adjacent solar cell 4
by means of connection elements 1 according to the invention. 13

Furt her enbodi nents according to the invention only has a part



of the described features and each conbi nati on of features,
particularly also fromdifferent described enbodi nents, my be 5

" contenplated. 14 dains 1. An electrical connection elenent (1)
conprising an electri- cal conductor (2% and an electrically
conductive coating 5 (3), characterized in that the coating (3) is
applied in cross-section over the entire circunference of the

el ectrical conductor (2), and that the surface of the coating (3) at
| east in s rIE,areas is provided with a structuring and/or rough
surface (5,&11.@% An el ectrical connection element (1) according to
claim1l, - char acteri zed in that the electrically conductive coati ng
contains a,sold e aterial [ ex e der ar ticu
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25 5. An el ect rt connect i on accor
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surface (5) conghafsr pbughkeuriaow g) floating. 6. An electrical
connegbl on elenent (1) according to any of 30 clains 1-4,

char a erlzed in that the structuring and/or
An electrical connection element (1) according to claim 1,

characterized in that the electrically conductive coating -
contains a solderable material, for example a solde'r, par-
ticularly tin.

15 .
3. An electrical connection element (1) according to claim 1,
characterized in that the electrically conductive coating
contains an adhesive, preferably a conductive adhesive.

20 4. An electrical connection element (1) according to any of
claims 1-3, characterized in that the electrical conductor
(2) is made of a metal, particularly copper, or a metal al-
loy, particularly a copper alloy.

25 5. An electrical connection element (1) according to any of
claims 1-4, characterized in that the structuring and/or
rough surface (5) consists of a knurling of floating.

6.  An electrical connection element (1) according to any of
30 claims 1-4, characterized in that the structuring and/or
rough surface (5) is made by grinding.

7.  An electrical connection element (1) according to any of
: claims 1-4, characterized in that the structuring and/or
35 rough surface (5) is made by etching. '




rough surface (5) is made by grinding. 7. An electrical connection

el ement (1) according to any of clains 1-4, characterized in that
the structuring and/or 35 rough surface (5) is made by etching. 15
8. An electrical connection element (1jgaccording to any of clains
1-7, characterized in that the structuring and/ or rough surface (5)

I n cross-section only extends across a region of the coating (3)
that is intended for energy ab- 5 sorption. 9. An electrical
connection elenent (1) according to any of clainms 1-7, characterized
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el ect rPcal condﬂ@ﬂﬂlon(Z) has a |arge I ength dimension in conparison
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charact er i ed ANt BIRCHIRAL GANT o6HIaR elmaig ( (83- peArdings donany If

E)zza; al !Zgl 150 tAhecllmrm@ tudt, nzdh@pﬁctetmzéldofin thageﬂmtéﬂrg@tuﬂﬂgdm‘tdﬁor
n elecrr O GLl on el ene cQrain
v ana a1 chargiid isback TALh, fib<s-SRleh xR HU: e eRtie

10 circumference of the coating (3).

10. An electrical connection element (1) according to any of
claims 1-9, characterized in that the electrical conductor
(2) is made from a punched part or a cut band.

15

11.  An electrical connection element (1) according to any of
claims 1-10, characterized in that the electrical conductor
(2) has a large length dimension in comparison to the
cross-section and for example is designed as a wire.

20
12. An electrical connection element (1) according to claims 6
and 11, characterized in that the knurling or floating ex-
tends essentially parallel to the longitudinal extension of
the electrical conductor (2).
25
13. An electrical connection element (1) according to claims 7
and 11, characterized in that the grinding direction ex-
tends essentially parallel to the longitudinal extension of
the electrical conductor (2).
30 )
14. An electrical connection element (1) according to any of
claims 11-13, characterized in that electrical conductor
(2) is circular in cross-section. '

35 15. An electrical connection element (1) according to any of
claims 11-13, characterized in that the electrical conduc-




tends essentially parallel to the |ongitudinal extension of the

el ectrical conductor (2). 30 14. An electrical connection elenment (1)
according to any of clains 11-13, characterized in that electrical
conductor (2) is circular in cross-seggion. 35 15. An el ectrical
connection el enent (1) according to any of «clainms 11-13,
characterized in that the electrical conduc 16 tor (2) has a
non-circul ar shape in cross-section, for ex- anple rectangul ar, and
particularly is designed as a flat- tened wire. 5 16. An el ectrical
connection el en@nt (2)])hascardongcircubay stiapel in wsoss-46ction, for ex-

characterized i t e : |,n o V]
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of the connectilgiedavirgent (1). 10 17. An electrical connection
el ement (1) according to any of clainms 11-16, characterized in that
the cogting_ (3),ex- tends along the entire |en of the connection
el omenp (1%)3-. AN glegliicatc ¢ciian @hemrtth?iﬂ ateetdingto any of
clzgnnict i f)n el e&telltatims(?ﬂ 1at8orchagattepiDedf irt! thigts tﬁel'édrf?aépggeme
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nmet hod for contﬁggﬂﬂ¥hyﬂ ectrical components, in particu-

10
17.  An electrical connection element (1) according to any of
claims 11-16, characterized in that the coating (3) ex-
tends along the entire length of the connection element
(1).
15

18. A solar cell (4) on which an electrical connection element
(1) according to any of claims 1-17 is applied.

- 19. A solar module (7) consisting of two or more solar cells’
20 (4), characterized in that the solar cells (4) are connected
by means of connection elements (1) according to any of

claims 1-17.

20. A method for contacting electrical components, in particu-

25 l[ar solar cells, characterized by the steps of:

a) coating an electrical conductor (2) with an electrically
conductive coating (3); '

b) applying a structuring and/or rough surface (5) on the
coating (3); ,

30 c) applying the thus obtained electrical connection-element
(1) with the side having the structuring and/or rough
surface (5) onto an electrical component (4), the coating
(3) establishing a firm bonding with the electrical con-
ductor (2) and the component (4).

35



25 lar solar cells, characterized by the steps of: a) coating an

el ectrical conductor (2) with an electrically conductive coating
(3); b) applying a structuring and/or rough surface (5) on the
coating (3); 30 c) applying the thus oi?ained el ectrical connection
elenment (1) with the side having the ructuring and/ or rough
surface (5) onto an electrical conponent (4), the coating (3)

- establishing a firmbonding with the electrical con- ductor (2) and
the conponent (4). 35 17 21. A nethod according to claim 20,
characteriged ip Hahotmc@o&@qﬁgc@ chaing urd Oblfz?t)aé”l%?lfeiialrrﬂﬁlé?*ﬂﬁbh
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signed as a wire, preferably a flattened wire, and is ap-

5 plied along its longitudinal extension onto the electrical

component (4).



