P 18378W0 1 Method for conductively connecting a component on a transparent substrate The
invention relates to a method for conductively connecting an electrical component having at least one
conductive layer, whereby the conductive layer is applied to a substrate which is essentially
transpageln&i ,Epe visible wavelength zone of light. in the current application "visible wavelength" is to
be understood to represent that the transmission between 420 nm and 700 nm of the layer or
respectively the substrate is greater than 60%, especially greater than 80%, preferably greater than
90%. It is known from the current state of the art, in particular from WO 01/82378 to install
components, in particular light emitting diodes on étransparent substrate having a conductive Layer
with the assistance of a soldavignigdnéthoshdcaosting oo 0lL8238:is is possible in that

connection points composed of a conductiv? gaste or la quer were applied to a substrate having a
. 1 g fransparent supsirate . . .
conductive layer and that these connection pom?s weré then connected in a soldering process with the

components, in particular with the light emitting diodes. A definitive method is not described in WO

01/823 18 hauig¥RbIne RISe e AR ehacldriing e campensnisealo.diespiiRngneralincatried out

manually with'a manual sol ing iron and soldering wire. DE r10_2004 018 109 Al provides that for a
plate eléeagintraavirdy el tedsyoneplateywisichridustjvipioser witralicssctricaiydemdugtite structure, in

particular.an elacuigally hiseiable eratiog. A0 slesite fonaghis esablished fashistayenarexample

through a solder connection, whereby the soldering effect is also brought to the soldering location
through treqigfidipiateorewalerioe wosrore s b Krrfseisst PGS HH<tAIaonN O the
compongts.Qn theelecitically cordustivadayerdi insteadudeserbrs opiy-thednstatiagion of the

electric connection to a conductive structure which is used for heating purposes. 8378W0 2
preferably greater than 90%.

ft is known from the current state of the art, in particular from WO 01/82378 to install
components, in particular light emitting diodes on a transparent substrate having a conductive
layer with the assistance of a soldering method. According to WO 01/82378 this is possible in
that connection points composed of a conductive paste or lacquer were applied to a substrate
having a conductive layer and that these connection points were then connected in a soldering

process with the components, in particutar with the light emitting diodes.

A definitive method is not described in WO 01/82378 however the process step of soldering of
components onto glass was generally carried out manually with a manual soldering iron and

soldering wire.

DE 102004 018 109 A1 provides that for a plate element having at least one plate which is
equipped with an electrically conductive structure, in particular an electrically heatable coating,
an electric contact is established for this layer, for example through a solder connection, whereby

the soldering effect is also brought to the soldering location through the rigid plate.

However, DE 102004 018 109 Al does not describe installation of the components on the
electrically conductive layer but instead describes only the installation of the electric connection

to a conductive structure which is used for heating purposes.



From EP 0 584 356 it has become known to combine a method for soldering a component which is to
be connected with a base material by means of radiation of the component with laser light. This
method essentially relates to the connection of a metal material with an IC-chip or a capacitor. It is not
disclosed in EP 0 584 356 that the base material may comprise a transparent substrate. Moreover,
soldering occurs from the top onto the base material. Soldering by means of infrared light has become
known frossvDIE 43 12 642, whereby a conductive element such as a conductive wire or contact patch
can be connected with a semiconductor chip. Reflow-soldering of lamps on a transparent substrate
has become known from DE 100 19888 Al. DE-A-23 43 235 presents soldering of printed circuits with
the assistance of visible light and/or infrared light gn a strip conductor. The carrier body with a strip
conductor according to DE 23 43 235 is substantially diathermanous to heat radiation. The material of
the strip conductor is not cited. According to DE23 43 235 an ultrasound source is to be provided
additionally in order to achieve rapid heating of the contact surfaces to be soldered and flowing of the
soldering mateyil, DE 495 04 967 Al presenis & methos for hermAl sonnerlion of spniagh elements of
a Flexible Substrate with contact me aﬁilng of an electronic component w ere%y he energy supply
occurs througttiaserirdadidgtiohasPr8878\W0ritdsnthef objedtivecotthe coperninvéhisatbdercome the
d'SadYaﬁﬁ?g%%zﬁééhgs%H{{ﬁm slalesQk the Ak andhinpariicianio gie aatonal.methad with which
electrical elements with an électrically conductive coating can be connected simply on a transparent
substratépa@Evrding to the invention this is achieved according to claim | with a method to
conductively connect an electrical component with at least one conductive layer, whereby the
conductive layer is applied to a substrate which is essentially transparent in the visible wavelength

zone of lighi S SiApAKAGLRE ORSHG SepbehreiBEial BampBhRt G HRasearal SV MSer is

providewm@eﬁglq@ém%m@@@%ﬂm arpanhererthe gempanent is to be connected to the
conductive layer, preferably an energy source which emits electromagnetic radiation, especially a light
source, preferably a halogen lamp or a laser light source. the soldering material is provided with
energy sipliac: by aneRey SawChysuUeh that theksolderingnmaterial heelts ahetebnan-detachable,
material-bonded conductive connection between the elec_triggl component and,the conductive layer is
establi Sﬁglac.!uctlve element such as a conductive wWire or contact patch can 'be connected with'd

semiconductor chip.

Reflow-soldering of lamps on a transparent substrate has become known from DE 160 19888

Al

DE-A-23 43 235 presents soldering of printed circuits with the assistance of visible light and/or
infrared light on a sirip conductor. The carrier body with a strip conductor according 1o DE 23
43 235 is substantially diathermanous to heat radiation. The material of the strip conductor is not
cited. According to DE23 43 235 an ultrasound source is to be provided additionaily in order to

achieve rapid heating of the contact surfaces to be soldered and flowing of the soldering materal.

DE 195 04 967 Al presents a method for thermal connection of contact elements of a flexible
substrate with contact metallizing of an electronic component whereby the energy supply occurs

through laser irradiation.



Through the inventive method rapid soldering - which may also be automated - of components,
especially of light conducting diodes on a transparent substrate becomes possible. Through rapid
soldering, in particular automated soldering a shortening of the frequency rate by a factor of 2.5
compared to the current state of the art, as well as operator independent operation is achieved.
Moreover, secure electrically conductive connections between the component and the conductive
structuressg@@fnged on the transparent substrate are created. An additional advantage is that
utilization of solvent-containing cleaning agents is avoided, so that already existing glass-brush
wash-machines can be used. Moreover, the possibility of soldering flexible connections occurs. P
18378W0 4 Connection of the components may hé implemented for example directly on a strip
conductor, for example on a strip conductor which comprises tin oxide or silver. Compared to the
hitherto conventional gluing of components on a transparent substrate, especially of glass, soldering
has a multttidebkadvantages Soldenng materiatitamathighierdyyhresistiiibe thaaradhesifes. This is
particuigfly. a0vaniageRLs I outdRor anelicaianad naddiien seldeune materal impractically 1004
conductive, wherea the con uctivity ofla esives is lower. In a first design form of the invention the
solderingastsitaial derdpplied dertinestecicetineond SETIVE cvating Wikt iSHPaRasarent in the visible
zone. The conductive coating may for example include tin oxide. An alternative embodiment of the
invention may provide that initially connecting points are applied to the conductive layer, for example
by meaﬁ?@?@@?éé@ﬂbﬁﬁt%@@@é@éﬁaﬁ PHTRHG B DY Mdatidior f@ﬁ%ﬁ%%ﬂéqﬂ?@’soldering

materialis,henarpieddn tesonarcling Raintsclhasalderad sennertion jsibeptarmed lagtween the
connecting points and the component. The connecting paints may, for example consiséﬁrgferably of a

conductiyETPASEID R BEHAR TEhEk Ahesre SN EBNBRTERL B HtqUsPSt SAVEIERBATIEEVE Patte.

Preferablynaftasapplicationitorsexample through screen printing, the conductive paste or lacquer is

preferably baked on. B@_klngl) can at the ?ame ime eride pre-tegséonjpgr og{) }Q& trans| grri%mnsubstrate,
especially the {PTRPAFER &%OEE%&F&E"R“@ it mechaRical Srength St '

PEASr AEERRRIRAIS reng}%h for subsequent process
steps is herebylachiavwenkr? ke trangpacentssulistraterprieferally basiacdop surfacedraia bottom

surface, Whefeet’yegg%gg@%ggzg% sendugtive laver i applied onto the fop surface, and wherghy the

energy from thé
a halogen lamp or a laser light source.

- the soldering material is provided with energy supplied by an energy source, such that the
soldering material melts and a non-detachable, materiai-bonded conductive connection

between the electrical component and the conductive layer is established.

Through the inventive method rapid soidering - which may also be automated — of components,
especially of light conducting diodes on a transparent substrate becomes possible. Through rapid
soldering, in particular automated soldering a shortening of the frequency rate by a factor of 2.5
compared to the current state of the art, as well as operator independent operation is achieved.
Moreover, secure electrically conductive connections between the component and the conductive
structures arranged on the transparent substrate are created. An additional advantage is that
utilization of solvent-containing cleaning agents is avoided, so that aiready existing glass-brush

wash-machines can be used. Moreover, the possibility of soldering flexible connections occurs,



energy source, preferably the light source, is radiated from the bottom surface through the transparent
substrate, into the material which is to be connected. Radiation of the energy from the bottom side
through the substrate has the effect that the temperature load of the component which is to be
conducg\{gygg%nnected with the transparent coating is reduced to a minimum. It is especially
advantageous if the transparent substrate includes a heat-absorbing layer, for example a metal oxide
layer, for example a fluorine doped tin oxide layer. The soldering time can be drastically reduced by
the heat-absorbing layer, since the fact that the transparent layer is heated at the point at which the
component is to be attached is taken advantage of. Because the heat is supplied essentially into the
conductive transparent substrate the component has minimal stress exposure during short soldering
time. Short soldering times are for example soldering times shorter than 60 seconds, especially shorter
than 30 seconds, preferably shorter than 10 seconds, especially preferably shorter than 5 seconds, in
particuldiosinectanithathd seapnokin partibalardes sadh éofact thatthegohductveipaatingdsin the
embodimeg}( a?r];} Qegté%%sogghn é%}éev%?éi’ldég%”%*sgéiI;%%%Lgﬁ o(grasri]i\gg;rasound device as described in DE
23 43 235 I order to achieve Short soldering times, can be forgone. It is especially preferred if the
conductive layer which may in particular also be heat-absorbent includes a metal oxide, preferably ITO

(O SEhARASOREEN A LA ISUNPD HON USRI AN Gk ENEANQN B0, A OF AGITIO,

are also conceivable. In the aforementioned compounds X is in the range of between | and 2,
dependifgaspoly ticztiepitr) dsoimedriy ausn dhd e stoemsrietry s HRC Ry P lete A BETS'SHO, F or
respectiygly A%k -aHh@&?vE@”?H@rﬁ?ﬁaﬁ?&ﬁ&@%%ﬂ@g@%@ﬁﬁbﬁt&ﬂ%ﬁﬁmﬁﬁ&&@ isfupaisiad with an

FTO-layer (SnOx:F) soldering times of less than 30 seconds, .in particular less than 10 seconds,
preferabigif5iAE RRIE o PP SEEhu S DP MBI as MK 5 aRTRE I THUFE Harj @ Gt S onds to |
second gaf:pe achieved when using halogen lamps, for example having wave lengths in the range of
500- 1500 nm and a power consumption in the range of 50 W to 1000 W, in particular 100W to 500 W.
When using layers of this type it is possible, even with relatively low power consumption to achieve P
18378W@ 6 wreryistiontisaldefing iimasivitieuicadditionalisnedisastichl as forkxaingle irradiation of
ultra sound nergy, agcgrd@lng,]tq tDE 23 {}3t23§. Due t0 thgerelﬁtlié/g%(li%\évi;\)}g\évoea(ﬂcor{%u }ion and at
the sant&’fiié Short 46t éy"rlrﬁg tf‘rﬁ’né%i?sg%rp“élcilglly%é}ﬁfﬁl pzrgce'ssing IS maée “bosyBFe. &%p ication
methods: congidéredddotithexgiznductive layer onto the transparent substrate are chemical vapor
deposition (CVD), physical vapor deposition (PVD), dip coating or chemical or electro-chemical
coating. Also possible is spray pyrolysis, sputtering or a sol-gel process. Application by means of spray
pyrolysissis aspetiateobst pifsttivéhwherabytheap rstenddlboating yaterricsiusrine gsped tin oxide
(SnOK:Fy), Jfi pertichlasly High ontica! RIOPEHISR Bieie ne achirvad hen theerefepriapplication

method Is sputtering. The transparent substrate ¢an be glass or a synthetic substrate. Suitable
substratérintéril§amne hspHriaur therseswhithsalde thahspareat @rtéﬂhﬁ?&i@%[ﬂé?é RETESHEParent

substratgsiare 1908 Hrder staad-innesthrssMRichRRSSESE:3 dransaliss N ms8a%oR the visible
wavelength range. Quasi-transparent layers qgr respectively glasses are to be understood in the current

applicatieh B hos BAFRAPS ARSI SIS 180954 e ORTbTeP AN Gt TR R ote
wavelengihytiangsrisxarefer aplshaieen Qo nrandiro-oordiasseaste. bereengitdesad-are in
particular soda-lime glasses which gre coated, with fluorine doped tin oxide (SnQ, ;n._'l;hgba}gtomated
energy SHBERFEUIE fOP RIS RR SIS L ETe “’ocf’é}fé‘é(f%ﬁwg@sﬁ%ﬁ& s& W saricUar for
examplebalith the assistanoeotiightnmthenutjizatianped-tighidaihowéieralsendescribedras light soldering
process. In the light soldering process. a light beam with light in the visible.or.in the IR-wavelength
range is‘?%?%%nﬁ&%%ﬁ%s &4 rto%%l Sia%\t/)\/S ?hg[r(e)’u%hgfﬁ%tﬁéﬁt%%% %]I?f}f;)s%rgﬂi‘b%’gﬁ 18';&1%2?%% E\R/%é%%y the
beam alseméets ity ransparent layer which is supplied with the soldering paste and the component
which is to be soldered. In light soldering, shortwave P 18378WO0

The transparent substrate preferably has a top surface and a bottom surface, whereby the

transparent conductive fayer is appiied onto the top surface and whereby the energy from the



7 infrared light with a wavelength of 0.5 to 2m is targeted particularly focused onto the soldering
location. The focus occurs preferably in that the light source is arranged in a focal point of a
hemi-ellipsoidal mirror, so.that all rays emitted from the light source are focused in the second focal
point of?tpx% wgse. On the surface of the soldering location the energy is converted into heat through -
absorption. The radiation energy can be varied through the output of the light source, the radiation
duration, and the type of focusing, meaning that the energy supply can be set and also adjusted very
precisely through the parameters of time, lamp current and focus location. The diameter of the focus
point is in the range of a few millimeters, preferably between 0.1 mm and 100 mm depending upon the
optical system. The light of a halogen lamp may for example be used as light source. The wavelength
of the light is between 500 and. 1500 nm, the power.consumption of the hal mp at 50 W to
1000 ,lbegg‘?é?g\%ﬁyc/elﬁﬁ%\?gomyS@S \}é].ﬂir? Opué(r“t":f el 5‘?‘85 %@g W ﬁ%&?ﬁ ﬁ%’h? Cs%%lrg:%%c?ejﬁﬁes the halogen
light sourgesferdightisotderimgovioutchizeia ightisourcbawhiceemitsiiatiehempldtRnadiation with a
wavelength,of 000 sRerialluRisieradis ametharfoncandhiabagonmecing anlectrc
component with at least orie strip conductor or one conductive layer, whereby the strip conductor or
the condiditives ayes torajusticd Yo ensapistatshwhicharspapisriditdnstid vasible WATEBHEth range of
the light, whereby the transparent substrate comprises a heat-absorbing layer and whereby the
conductive layer is at the same time the heat-absorbing layer, comprising the following steps: the
electricdl EotApEHaIN B ETESERBSCO LGOI thESEBHE R INE HaFer %ﬁr@%ﬁ@é@%i{ﬁyﬁfsgfaeri ng material

in the re&i%m@%&@ﬁg&m@Q,?,@g%isaﬁ;h@@@miﬁgdy&uthﬁ seRdustive rayesiakthe strp connector;
the soldering material is supplied with automated energy which isﬁg:r%ide from an ener / source
g‘%\/‘é 8

which eRTO8 INEHATALY FRIFE IR BRI T stRA B il Y Ra eSS PO VS L EhER AR B §83 7
essentig{ysmought pinthehieat-abseringsitip cobnecionar sanducivehayer ¢t thedosatien where

the component is O‘r?e attached, so that the soldering material melts and a non-detachable
st e R e I

BiEErdal Eohiponent and the S&tl’lp connector or
the conduetivepyarisifoimet @t midimag stressSothectnipgnentat short solgeésingdimes In particular

without estician Nereiodne soldering e sicas, fian 0.sesoidia I paaniardeandhan 10 seconds,
preferably in the range between 0.1 seconds an seconds, preferably between 1 second and 10
secondsseconds, especially preferably shorter than 5 seconds, in particular shorter than 1 second. In

particular due to the fact that the conductive coating is in the embodiment of a heat-absorbing

layer, additional utilization of an ultrasound device as described in DE 23 43 235 m order to

achieve short soldering times, can be forgone.

It is especially preferred if the conductive layer which may in particular also be heat-absorbent
includes a metal oxide, preferably ITO (In0,:Sn), FTO (SnCy:F) or ATO (Sn0,:5b). However,
Zn0,:Ga, ZnO:F, ZnO.:B, ZnOAl or Ag/Ti0y are also conceivable. In the aforementioned
compounds x is in the range of between 1 and 2, depending upon the doping concentration and
the stoichiometry. Particularly preferred is SnO:F or respectively 5nO,:5b. If the transparent
substrate. in particular the glass substrate is furnished with an FTO-layer (SnO,:F} soldering
times of less than 30 seconds, in particular less than 10 seconds, preferably in the range of 10
seconds 1o 0.1 seconds, in particular in the range of 10 seconds to 1 second can be achieved
when using halogen lamps, for example having wave lengths in the range of 500 — 1500 nm and
a power consumption in the range of 50 W to 1000 W, in particular 100 W to 500 W. When

using layers of this type it is possible, even with relatively low power consumption to achieve



The wavelength of the emitted electromagnetic radiation of the energy source, in particular the light
source, is in preferably the range of 500 nm to 1500 nm. The energy source can for example be a
halogen lamp with a power consumption of between 50 W and 1000 W, especially 100 W and 500 W.
The electromagnetic radiation is preferably targeted onto a focus point, whereby the focus point has a
diameter in the range of 0.1 mm to 100 mm, preferably 1 mm to IC) mm. in one embodiment of the
methoditesransparent substrate has a top surface and a bottom surface, whereby the transparent
conductive layer is applied onto the top surface and whereby the energy from energy source is
radiated from the bottom surface through the transparent substrate, to the soldering material. The

conductive layer preferably eludes a metal oxide, selected from one or more of the following metal
oxides: P 18378WO0 9 Inax:Sn SnOx:F Snax:Sb ZnOx:Ga

very short soldering times without additional means, such as for example irradiation of uitra
sound energy, according to DE 23 43 235, Due to the relatively low power consumption and at

the same time short soldering times, especially gently processing is made possible.

Appiication methods considered for the conductive layer onto the transparent substrate are
chemical vapor deposition (CVD), physical vapor deposition (PVD), dip coating or chemical or
electro-chemical coating. Also possible is spray pyrolysis, sputtering or a sol-gel process.
Application by means of spray pyrolysis is especially cost effective, whereby the preferred
coating material is fluorine doped tin oxide (SnOF), If particularly high optical properties are

to be achieved, then the preferred application method Is sputtering.

The transparent substrate can be glass or a synthetic substrate. Suitable substrate materials are in
particular those which are transparent or quasi-transparent. Transparent substrates are to be
understood to be those which possess a transmission > 80% in the visible wavelength range.
Quasi-transparent lavers or respectively glasses are to be understood in the current application to
be those with a transmission > 60% in the visible wavelength range. The visible wavelength
range is preferably between 420 nm and 700 nm. Glasses to be considered are in particular soda~

lime glasses which are coated with fluorine doped tin oxide (SnOy:F).

The automated energy supply occurs for example with the assistance of electromagnetic waves,
in particular for example with the assistance of light. The utilization of light is however also
described as light soldering process. In the light soldering process a light beam with light in the
visible or in the IR-wavelength range is for example guided from below through the horizontally
positioned substrate, whereby the beam also meets the transparent layer which is supplied with

the soldering paste and the component which is to be soldered. In jight soldering. shoriwave



Znax:F ZnOx:A | Ag/Tia, whereby Y: is in the range between | and 2, depending on the doping
concentration. A conductive layer of this type can for example be applied with one of the following
methods: CVD PVD Spray pyrolysis Sputtering a sot-gel-method onto the transparent substrate. The
transparent.substrate is preferably a glass or synthetic substrate, especially a hardened or
pre-tensioned glass substrate. The soldering material is preferably a solder on the basis of one of the
following materials: tin-lead tin lead gold indium aluminum

7

infrared light with a wavelength of 0.5 to 2um is targeted particularly focused onto the soldering
location. The focus occurs preferabty in that the lght source is arranged in a focal point of 2
hemi-ellipsoidal mirror, so that all rays emitted from the light source are focused in the second
focal point of the ellipse. On the surface of the soldering location the energy is converted into
heat through absorption. The radiation energy can be varied through the output of the light
source, the radiation duration, and the type of focusing, meaning that the energy supply can be
set and also adjusted very precisely through the parameters of time, lamp current and focus
location. The diameter of the focus point is in the range of a few miliimeters, preferably between
0.1 mm and 100 mm depending upon the optical system. The light of 2 halogen lamp may for
example be used as light source. The wavelength of the light is between 500 nm and 1500 nm,
the power consumption of the halogen lamp at 50 W to 1000 W, preferably 100 W to 500 W. in
particular at 250 W,

A special light source besides the halogen light source for light soldering would be a light source

which emits for example IR-radiation with a wavelength of >700 nm.

Especially preferred is a method for conductively connecting an electric component with at least
one strip conductor or one conductive layer, whereby the strip conductor or the conductive layer
is applied to a substrate which is fransparent in the visible wavelength range of the light,
whereby the transparent substrate comprises a heat-absorbing layer and whereby the conductive
layer is at the same time the heat-absorbing layer, comprising the following steps:

the electrical component or the stirip conducter or the conductive layer is provided with a
soldering material in the region where the component is to be connected with the conductive
layer or the strip connector,

the soldering material is supplied with automated energy which is provided from an energy

source which emits electromagnetic radiation in such a way that the provided energy is



P 18378W0 10 In a first embodiment the soldering material can be applied to the conductive layer of
the transparent substrate such, that the soldering material creates a conductive connection on the
transparent substrate between the component and the conductive layer. Instead of soldering with the
assistara,c&%f\imrared light it would also be possible to implement induction soldering. In induction
soldering the eiectromagnetic induction effect is used for heat generation. Due to skillful shaping, the
inductor in induction soldering is able to apply targgted heat to only the soldering location. The
changing electrical field carries an alternating magnetic field which in turn generates the heat
necessary for soldering through an electrical rotational field in the components. Additional soldering
methodsswdnichiimbyobehutilizededrexiases Soldering caatbads anadritrasavinges aldeeihg methods.
Various n%atert'als may be goqsiger%q as old&réng materials for the soldering method. Possible
material§ r%raey Secha“éé’H%*n*ﬁnﬂe%a, fﬁﬂ, éasg, gotld indium or aluminum. Especially preferred are
solderinguamateésials havinglapptoxnd0 weightadinbitimaitoisamehdglweightci9seoffioxingagent.

Especialy pisfeyledaie spd-ise soldsing UaIg Rl The Inyerignindestiibed palguyih reference

to the drawings. however, without restriction to same. Figure la-Id the typical process sequence to
producemtompsehteairangamentivithheie whiperenteconductive coating on a transparent substrate
and components arranged thereupon, in particular light emitting diodes, using light in so-called light

soldering. P 18378WO0 Figures | a through Id show a process se}g)tésnce for the production of a
componbrt@ERangerdruicsHHERGENaRs R s Hatrate itk dade sarert e oh Bt ayer and
compongisiaHangec-iRRrewReRLIN RATICHIALJighteENtNGcisdesar reppectivelydRisnedules.

between | second and 10 seconds.

The wavelength of the emitted electromagnetic radiation of the energy source, in particular the

light source, is in preferably the range of 500 am to 1500 nm.

The energy source can for example be a halogen lamp with a power consumption of between 5¢

W and 1000 W, especially 100 W and 500 W,

The electromagnetic radiation is preferably targeted onto a focus point, whereby the focus peint

has a diameter in the range of 0.1 mm to 100 mm, preferabily 1 mm te 10 mm.

In ene embodiment of the method the transparent substrate has a top surface and a bottom
surface, whereby the transparent conductive layer is applied onto the top surface and whereby
the energy from energy source is radiated from the bottom surface through the tansparent

substrate, to the soldering material.

The conductive layer preferably includes a metai oxide, selected from one or more of the

foliowing metal oxides:



When producing a component arrangement, a substrate | with a transparent conductive layer is coated
over its entire surface in the illustrated design variation, for example in the sol-gel method (Figure la).
The layer is preferably not only a conductive transparent layer, for example an ITOlayer, but a
conductljv?3 sparent layer which is also heat absorbent. Heat absorbent layers are tin oxide layers,
for example FTO (SnOx:F) or ATO (SnO,Shb). Conceivable are however also ZnOx:Ga, ZnOx:B,
ZnOx:Al or Ag/TiO, whereby x is in the range between | and 2, depending on the doping concentration
and stoichiometry. Subsequently a structuring is produced according to Figure Ib for example by
means of laser which locally heats the coating and vaporizes same. The transparent substrates which
are structured with: #ae assistance of a laser include preferably a conductive layer which - in the ranee
of the laser w e@t}gth of the utilized laser - possesses high absorption and a transparent substrate
which is transmils$ive at this wavelength. In a system of this type the glass layer exhibits only minor
damage. Tear Jofiation in particular, can largely be avoided in systems of this type. The separation
lines in the_ind%/i al. zones of the substrate are identified with reference numbers 11.1 - 11.3 in Figure
1b. Component% 108 (only shown in zones 13.1, 13.2) are subsequently arranged on the structuring
according te Fignive'tb in zones 13.1 - 13.4 (Figure Ic - id). The components are surface-mountable
components. sp-galled SMD-components, for example LED chips. in the current example the
components are attached directly to the conductive transparent P 15378W0 12 substrate through an
automated sold&fihgprocess, in particular through light-soldering with IRradiation (Figure Ic) or
through comnegtg)ggggds (Figure. Id). Instead of a substrate equipped with a conductive coating
whereby the conductive coating is structured and serves to conduct current, a transparent substrate,
for example"AGRRYS‘SE B IREEAEER BEEG0ippRY wiARTEEESTN e PSP LAY Strips as
conductive coating. The silver strips which are designed as strip conductors are so narrow (for
example only a few um Wide)fnd designeéi that th% re invllsi le.to an oP%er}{eﬁ fram a distance. The
attachment dFIREYBIHBRERES LR HEd Bt IR FRB T AHOH 8F the Comporisits, as illustrated
ins describegkfirstis:The preferred method is single point soldering with light, which preferably is used
always when cgqjﬁonents are to be attached with only a few soldering points. In light soldering the
light of a halogén Tamp (wavelength: 500- 1500 nm, power consumption: 250W) is bundled onto the
soldering locatibvitby means of a convergence mirror and optic. The necessary temperature at the
soldering Iopatlgpq é? ﬁ{}?&tﬁ% by the absorption of the heat radiation.

- Sputtering

- a sol-gel-method

onto the transparent substrate.

The transparent substrate is preferably a glass or synthetic substrate, especially a hardened or

pre-tensioned glass substrate.

The soldering material is preferably a solder on the basis of one of the following materials:
tin-iead

- tin

- lead

- goid

- indium

- aluminum



ft is especially preferred when the substrate is a heat absorbing and at the same time a conductive
layer, especially a tin oxide layer, for example FTO (SitOx:F) or ATO (SnOx:Sb). Layers of this type
can absorb an amount of heat radiation so that the soldering time is less than 30 seconds, in particular
less than 10 seconds, in particular is in the range of | to 10 seconds. For a halogen lamp with 250W
power (wavelength: 500- 1500 nriL) and a glass substrate coated with SnOx:F the following soldering
times result, depending on the thickness of the glass substrate which is generally irradiated from
below: P, 18378 WO 3 Thickness of substratesoldering time 4 mm6,5 s 6 mm7.55 The soldering
material is applied to the glass substrate prior to the light soldering process, for example in the form of
soldering paste at the locations at which the comgdénents are to be connected with the substrate, or
respectively with the conductive layer which was applied to the substrate. A soldering paste is a highly
viscous mixture of soldering metal powder or fluxing agent and serves predominantly to solder
surface-mountable components (SMD). Soldering pastes suitable for SMD-soldering consist for
example_of wp.t 0x. . 90% glohul ' %aA 109 luxing t. Lead-free
solderinefgﬂ Sa%{s%ég ﬁ@éf&iﬂggﬁ% og'lgéa&n%tgfgi égyg?%%%%g&gf%&%ﬁ%%%% ];C%g%ﬁzgé%dering paste
can be appliedany misang ot ehdispeiiseni sothet HreeW GatdetheccoAdibtveosbeiing 6PtHe substrate
(Figure |g).or 0nfe caonactienRadsHEIGUIS Ibh hRE vallsme R eaexgy. in the form or light, in particular
BC-light supplied for example by a halogen lamp to soldering pads 4 leads to melting of the soldering
globules contained in the soldering paste which then provides the electrical and mechanical

connectigg hatwesniths canduetivesaating.andriheicomperantipario Ok iesprttivehhheseamponent
element through fusing toalgther of the particles in the soldering paste an(ilﬁz%[ith the cgl ponent

contacts" B TEEhELHTEREHE SSEHCHS G EIedP g B s S ARSI B AR RS: FUBTg R 18 the
conductiva &eating iSustibelungd ista-faurenemcin SMid-etnpaneni-kO8 ynicb ipsonnaeeted directly

to the conductive coating through melting of soldering pad 4is illustrated only in zone 13.1. The fluxing
agent in @0?@&%8 i?f‘é‘%é"f&fﬁﬁ%‘f&t , ?ncg R elﬁf arglgs an a!?/ haling ma netic

Y process i Hiat requd S the Siraceaension,
preventgiexidaticiniand-ieduces:possibly: presentiokidestesituesirdtevapaiatescal rotaticnal field

in the components.

Additional soldering methods which may be utilized are laser soldering methods and ulirasound

soidering methods.

Various materials mayv be considered as soldering materials for the soidering method. Possible
materials may be based on tin-lead, tin, lead, gold indium or aluminum. Especially preferred are
soldering materials having approx. 90 weight -% of tin alloy and 10 weight -% of fluxing agent.

Especially preferred are lead-free soldering matertals.

The invention is described below with reference to the drawings, however, without restriction to

same.

Figure ta-1d the typical process sequence to produce a component arrangement with the
transparent conductive coating on a transparent substrate and components
arranged thereupon, in particular light emitting diodes, using light in so-called

light soldering.



P 18378WO0 14 later and leaves a good electrical soldering connection between components and
soldering pads. The advantages of the previously described single soldering process can thus be
summarized: contact-free and precise heat transfer low operating costs at relatively small investment.
Light soldering referred to above may also be utilized if connection pads 9 (see Figure Id) have
previously been applied to the glass substrate. Connection pads 9 include a conductive paste or
lacquery fer/example silver conductive lacquer or silver paste which is applied to the conductive
substrate by means of screen printing or screen process printing and is subsequently baked on.
Baking can at the same time provide pre-tensionirln of transparent substrate 1, especially the
transparent glass substrate. A greater mechanical strength for subsequent process steps is hereby
achieved. In the method using connection pads the various zones 13.1 - 13.4 are equipped with
SMDcomponents for example light emitting diodes, subsequent to the application of the connection
pads. Prigfitesthisiequippidgiprecessicseidegingipaistetis applietido tie compectiorepaas:iing, glass
substrate is then equipped with component elements. Then the solderi ro . as previously
describé“anﬁ)g/1 means' %%%)Pga Fﬁnéé I%lgeb ﬁ% dc. ‘ivﬁe%ﬁéﬁ "2Pid enr? n 8? ?%‘F tg(‘ér%gf]e %ﬁ%(g D&ﬁo%%%%i%%%g ht from
the halogeriamyp iis fatisséd deo dnétlogatiodeavwiichkafrecsoldenngqskdesss is to occur. The
IR-radiation emitted from the light source heats the soldering material. The soldering material melts
and on the one hand moistens the connection of the component, as well as the connection pad. Then,
the energpsuppuiEite nsiTansd i drTheesolgin gUTAER | SOlidifiEg o8 tRac A MstefarbYded

igg‘;‘é%vt&\é)%{%&’BO&%Q&%@%&'&%hﬁ%Q?Mﬁ%@eﬁ‘@eﬁ'@?%‘fﬁ&m&?@%hémmﬁe%%ﬂ‘éél%\éﬂalﬁyer- P
(Figure la). The layer is preferably not only a conductive transparent layer, for example an ITC-

fayer, but a conductive transparent layer which is also heat absorbent. Heat absorbent layers are
tin oxide layers, for example FTO (SnGy:F) or ATO (SnG,Sb). Conceivable are however also
#n0,:Ga, Zn0,:B, ZnO,:Al or Ag/Ti0,, whereby ¥ is in the range between | and 2, depending

on the doping concentration and stoichiometry.

Subsequently a structuring is produced according to Figure 1b, for exampile by means of laser

which locally heats the coating and vaporizes same.

The transparent substrates which are structured with the assistance of a laser include preferably a
conductive laver which — in the range of the laser wavelength of the utilized laser - possesses

high absorption and a transparent substrate which is transmissive at this wavelength. In a system
of this type the glass layer exhibits only minor damage. Tear formation in particular, can largeiy

be avoided in systems of this type.

The separation lines in the individual zones of the substrate are identified with reference numbers
11.1~11.3 in Figure 1b. Components 108 (only shown in zones 13.1, 13.2) are subsequently
arranged on the structuring according to Figure 1b in zones 13.1 — 13.4 (Figure lc — 1d). The
components are surface-mountable components, so-calted SMD-components, for example LED

chips. In the current example the components are attached directly 1o the conductive transparent



The soldering materials to be considered are the previously described materials Alternative materials
are soldering materials on the basis of: -tin-lead tin lead gold indium aluminum After the components.
especially the light emitting diodes are conductively connected through the inventive soldering method
with the,strip.ggnnectors which were applied to the transparent substrate, the transparent substrate

with the components can be further processed for example, it can be provided with an additional layer.
P 18378WO0 16 Claims 2

substrate through an automated soldering process, in particular through light-soldering with IR-

radiation (Figure 1¢) or through comnecting pads (Figure 1d).

Instead of a substrate equipped with a conductive coating whereby the conductive coating is

structured and serves to conduct current, a transparent substrate, for example a glass substrate
can be equipped with metal strips, for example silver strips as conductive coating. The silver
strips which are designed as strip conductors are so narrow (for example only a few pm wide)

and designed that they are invisible to an observer from a distance.
The attachment of the components is described below.
Direct application of the components, as illustrated in Figure lc is described first,

The preferred method is single point soldeting with light, which preferably is used always when
components are to be attached with only a few soldering points. In light soldering the light of &
halogen famp (wavelength: 500 — 1300 nm, power consumption: 250W) is bundied onto the
soldering location by means of a convergence mirror and optic. The necessary temperature at the

soldering location is created by the absorption of the heat radiation.

It is especially preferred when the substrate is a heat absorbing and at the same time a conductive
layer, especialiy a tin oxide layer, for example FTO (SnOF) or ATO (SnO,:Sb). Layers of this
type can absorb an amount of heat radiation so that the soldering time is less than 30 seconds, in
particular less than 10 seconds, in particular is in the range of | to 10 seconds. For a halogen
jamp with 250W power (wavelength: 500 — 1500 nm) and a glass substrate coated with SnGygF
the following soldering times result, depending on the thickness of the glass substrate which is

senerally irradiated from below:



1. Method for conductively connecting an electric component with at least one strip conductor or one
conductive layer, whereby the strip conductor or the conductive layer is applied to a substrate which is
transparent in the visible wavelength range of the light, whereby the transparent substrate comprises a
heat-ab;pgrg .)Iayer and whereby the conductive layer is at the same time the heat-absorbing layer,
comprising the following steps: the electrical component or the strip conductor or the conductive layer
is provided with a soldering material in the region where the component is to be connected with the
conductive Layer or the strip connector; the soldering material is supplied with automated enemy
which is provided from an energy source which emits electromagnetic radiation in such a way that the
provided energy is essentially brought into the heat-absorbing strip connector or conductive layer at
the location where the _comp[%n&nte L% %c% Sbu%%taetlghed, SO that tQ{% @qu F;Eiln Ama_lterial melts and a
non-detachable, material-bon eé], conductive connection between the electrical component and the
strip connector or the conductive layer is formed at minimal sréss to the component at short soldering
time. Method according to céq%l, characterized in that, the soldering time is less than 30 seconds, in
particular less than 10 seconds, preferably in the range between 0.1 seconds and 10 seconds,
preferably between 1 second and 10 seconds. P 18378WO0 17

The soldering material is applied to the glass substrate prior to the light soidering process, for
example in the form of soldering paste at the locations at which the components are to be
connected with the substrate, or respectively with the conductive layer which was applied to the

substrate,

A soldering paste is a highly viscous mixture of soldering metal powder or fluxing agent and
serves predominantly to solder surface-mountable components (SMD). Soldering pastes suitable
for SMD-soldering consist for example of up to approx. 90% globules of a tin alloy and approx.
10% of a fluxing agent. Lead-free soldering pastes (RoHS) consist for example of 96.5% Sn,
3.0% Ag, 0.5% Cu. The soldering paste can be applied by means of a dispenser, either directly

onto the conductive coating of the substrate (Figure I¢) or onto connection pads (Figure 1d).

The volume of energy in the form of light, in particular IR-light supplied for exampie by a
halogen lamp to soldering pads 4 leads to melting of the soldering globules contained in the
soldering paste which then provides the electrical and mechanical connection between the
conductive coating and the component part, or respectively the component element through
fusing together of the particles in the soldering paste and with the component contacts, or
respectively the conductive layer of the glass substrate (Figure 1c). In Figure lc the conductive
coating is structured into four zones. An SMD-component 108 which is connected directly to the

conductive coating through melting of soldering pad 4 is illustrated only in zone 13.1.

The fluxing agent in the soldering paste facilitates the melting process in that it reduces the

surface tension, prevents oxidation and reduces possibly present oxide residues. Il evaporates



3 Method according to one of the claims 1 through 2, characterized in that the wavelength of the
emitted electromagnetic radiation of the energy source, in particular the light source, is in the range of
500 nm to 1500 nrn. 4. Method according to one of the claims 1 through characterized in that the
energyggg&r&%'s a halogen tampa power consumption of between 50 W and 1000 W, especially 100
W and . Method according to one of the claims 1 through 4, characterized in that, the energy
source is a laser light source. 6. Method according4o one of the claims 1 through 5, characterized in
that, the electromagnetic radiation is targeted onto a focus point, whereby the focus point has a
diameter in the range of 0.1 mm to 100 mm, preferably 1 mm to 10 mm. 7. Method according to one of
the claims 1 through 6, characterized in that, the transparent substrate has a top surface and a bottom

surface, where (PX: ggggté%%%%arg&t coln ?Ir é}\lleﬂla er |§U% 1%Il d onto trge to rf%c anv{yh gby the

ween componeiis an
energy Ilrom energy source’is ra |a e om tne bO tom surface tﬁrofg ﬂe transparent’ gstrate to
the sold&hingavateded.of the previously described single soidering process can thus be summarized:

- contact-free and precise heat transfer

- low operating costs at relatively smal} investment.

Light soldering referred to above may also be utilized if connection pads 9 (see Figure 1d} have

previously been applied to the glass substrate.

Connection pads 9 include a conductive paste or lacquer, for example siiver conductive lacquer
or silver paste which is applied to the conductive substrate by means of screen printing or screen
process printing and is subsequently baked on. Baking can at the same time provide pre-
tensioning of transparent substrate 1, especially the transparent glass substrate. A greater

mechanical strength for subsequent process steps is hereby achieved.

In the method using connection pads the various zones 13.1 — 13.4 are equipped with SMD-
components for example fight emitting diodes. subseqguent to the appiication of the connection

pads. Prior to this equipping process, soldering paste is applied to the connection pads.

The glass substrate is then equipped with component elements. Then the soldering process
oceurs as previously described by means of light soldering. In light soldering, for example with
a halogen lamp, light from the halogen lamp is focused onto the location at which the soldering
process is to occur. The IR-radiation emitted from the light source heats the soldering material.
The soldering material melts and on the one hand moistens the connection of the component, as
well as the connection pad. Then, the energy supply 13 terminated and the soldering material
solidifies, so that a material-bonded conductive connection is established between the electrical

component and the conductive layer.



8 Method according to one of the claims 1 through 7, characterized in that, the conductive layer
includes a metal oxide, selected from one or more of the following metal oxides: -In0,:Sn - SnOx:F P
18378W0 18 SnOx:Sh Zn0,:Ga Zn0,:B ZnOx:F ZnOx:Al Ag/TiO, whereby x is in therange between 1

and 2, depending on the doping concentration. 9. Method according to claim 7, characterized in that

the conductive layer is applied with one of the following methods:
P 18378WO
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The soidering materials to be considered are the previously described materials. Alternative
materials are soldering materials on the basis of!

- tin-lead

- tn

- lead

- gold

- indium

- aluminum

After the components, especially the light emitting diodes are conductively connected through
the inventive soldering method with the strip connectors which were applied to the transparent
substrate, the transparent substrate with the components can be further processed for example, 1t

can be provided with an additional layer.



CVD PVD Spray pyrolysis Sputtering a sol-gel-method onto the transparent substrate. 10. Method
according to one of the claims 1 through 9, characterized in that. the transparent substrate is a glass
or synthetic substrate. 11. Method according to claim 10, characterized in that the transparent
substrate is a glass substrate and that the glass substrate is hardened or pre-tensioned. Method
according to one of the claims | through 10, characterized in that, the solder connection is established
through one of the following methods: a light soldering method

P 18378WO

H
Claims

1. Method for conductively connecting an electric component with at least one strip conductor
or one conductive layer, whereby the strip conductor or the conductive layer is applied to a
substrate which is transparent in the visible wavelength range of the light,
whereby the transparent substrate comprises a heat-absorbing layer and
whereby the conductive layer is at the same time the heat-absorbing layer, comprising the
following steps:
the electrical component or the strip conductor or the conductive layer is provided with a
soidering material in the region where the component is to be connected with the conductive
layer or the strip connector;
the soldering material is supplied with automated enrergy which is provided from an energy
source which emits electromagnetic radiation in such a way that
the provided energy is essentially brought into the heat-absorbing strip connector or
conductive layer at the location where the component is to be attached, so that
the soldering material melis and a non-detachable, material-bonded, conductive cormection
between the electrical component and the strip connector or the conductive layer is formed at

minimal stress to the component at short soldering time.

=

Method according to claim 1,
characterized in that, the soldering time is less than 30 seconds, in particular less than 10
seconds, preferabiy in the range between 0.1 seconds and 10 seconds, preferably between |

second and 10 seconds.



an inductive soldering method. P 18378W0 '9 13. Method according to one of the claims 1 through 12,
characterized in that, the soldering material is a solder on the basis of one of the following materials:
tin-lead tin lead gold indium aluminum 14. Method according to one of the claims 1 through 1

P 18378W(C

17

|8

Method according to one of the claims | through 2,
characterized in that the wavelength of the emitted electromagnetic radiation of the energy

source, in particular the light source, is in the range of 500 nm to 1500 nm.

4, Method according to one of the claims | through 3.
characterized in that the energy source is a halogen lamp with a power consumption of

between 50 W and 1000 W, especially 100 W and 500 W,

5. Method according to one of the claims | through 4,
characterized in that,

the energy source is a laser light source.

6. Method according to one of the claims | through 5,
characterized in that, the electromagnetic radiation is targeted onto a focus point, whereby

the focus point has a diameter in the range of 0.1 mm to 100 mm, preferably { mm to 10 mm.

7. Method according to one of the claims | through 6,
characterized in that,
the transparent substrate has a top surface and a bottom surface, whereby the transparent
conductive layer is applied onto the top surface and whereby the energy from energy source
is radiated from the botiom surface through the transparent substrate, to the soldering

material,

8. Method according to one of the claims | through 7,
characterized in that, the conductive layer includes a metal oxide, selected from one or more
of the following metal oxides:
- InGeSe
- EnQF



characterized in that, the soldering material is applied to the conductive layer of the transparent
substrate: the soldering material creates a conductive connection on the transparent substrate
between the component and the conductive layer. 15. Method according to one of the claims 1 through
13, charact}g@;%%p that, connecting points are applied onto the conductive layer and the solder
material forms a conductive connection between the component and the connecting point. 16. Method
for conductively connecting an electric component with at least one strip conductor or one conductive
layer, whereby the strip conductor or the conductive layer is applied to a substrate which is transparent
in the visible wavelength range of the light, comprisingf'the following steps: P 18378WO0 the electrical
component.or theskip conductor or the conductive layer is provided with a soldering material in the
region where the component is to be connected with the conductive layer or the strip connector; the
soldering materiaris Supplied with automated energy which is provided from an energy source so that
the soldering rMaterial melts and a non-detachabie, material-bonded, conductive connection between
the electrical cgg&qpent and the strip connector or the conductive layer is formed.

- ZnO Al

- Ag/TiCy

whereby x is in the range between | and 2, depending on the doping concentration.

9. Method according to claim 7, characterized in that the conductive layer s applied with one of
the following methods:
- CVD
- PVD
- Spray pyroivsis
- Sputtering
- asoj-gel-method

onto the transparent substrate.

10, Method according to one of the claims | through 9,
characterized in that,

the transparent substrate is a glass or synthetic substrate.

11. Method according to claim 10, characterized in that the transparent substrate is a glass

substrate and that the glass substrate is hardened or pre-tensioned.

12. Method according to one of the claims | through 10,
characterized in that,
the solder connection is established through one of the following methods:
a light soldering method

an inductive soldering method.



17. Method according to claim 16, characterized in that the soldering material forms a conductive
connection directly between the component and the transparent substrate. 18. Method according to
claim 16, characterized in that connecting points are applied to the conductive layer or strip conductor
and the soldering material creates a conductive connection between the component and the
connecting point. 19. Method according to one of the claims 16 through 18, characterized in that the
transparent substrate has a top surface and a bottom surface, whereby the transparent conductive
layer is [gpgp;ig%gaonto the top surface and whereby the energy from energy source is radiated from the
bottom surface through the transparent substrate, to the soldering material. 20. Method according to
one of the claims 16 through 19, characterized in that the transparent substrate comprises a
heat-absorbing layer. 21. Method according to claim 20, characterized in that the conductive layer is at
the same time the heat-absorbing layer. P 18378W0'2 . Method according to one of the claims 16
through 21, characterized in that the conductive layer includes a metal oxide, selected from one or

more of the following metal oxides: o
13. Method according to one of the claims 1 through 12,

characterized 1n that,

the soldering material is a solder on the basis of one of the following materials:
- tin-tead

- fin

- lead

- gold

- indium

- aluminum

14. Method according to one of the claims 1 through 13,
characterized in that,
the soldering material is applied to the conductive layer of the transparent substrate;
the soldering material creates a conductive connection on the transparent substrate between

the component and the conductive layer.

15. Method according to ong of the claims | through 13,
characterized in that,
connecting points are applied onto the conductive layer and the solder material forms a

conductive connection between the component and the connecting point.

16. Method for conductively connecting an electric component with at least one strip conductor
or one conductive layer, whereby the strip conductor or the conductive layer is applied to a
substrate which is transparent in the visible wavelength range of the light, comprising the

following steps:



-SnOx:F  SnOx:Sb - ZnOx:Cia - ZnOK:B - ZnO, ZnO,:Al Agin, whereby x is in the range between 1
and 2, depending on the doping concentration. 23. Method according to claim 22, characterized in that
that the conductive layer is applied with one of the following methods: CVD PVD Spray pyrolysis -
Sputtering - a sol-gel-method onto the transparent substrate. 24. Method according to one of the

claims 16 through 23, characterized in that the transparent substrate is a glass or synthetic substrate.
P 18378WO

the electrical component or the strip conductor or the conductive layer is provided with a
soldering material in the region where the component is to be connected with the conductive
layer or the strip connector;

the soldering material is supplied with automated energy which is provided from an energy
source so that

the soldering material melts and a non-detachable, material-bonded, conductive connection

between the electrical component and the strip connector or the conductive layer is formecd.

17. Method according to claim 186, characterized in that
the soldering material forms a conductive connection directly between the component and the

transparent substrate.

18. Method according to claim 16, characterized in that
connecting points are applied to the conductive layer or sirip conductor and the soldering

material creates a conductive connection between the component and the connecting point.

19, Method according to one of the claims 16 through 18, characterized in that
the transparent substrate has a top surface and a bottom surface, whereby the transparent
conductive laver is applied onto the top surface and whereby the energy from energy source
is radiated from the bottom surface through the ransparent substrate, to the soldering

material,

20. Method according to one of the claims 16 throughl9, characterized in that

the transparent substrate comprises a heat-absorbing layer.

21. Method according to claim 20, characterized in that

the conductive layer is at the same time the heat-absorbing layer.



25. Method according to claim 24, characterized in that the transparent substrate is a glass substrate
and that the glass substrate is hardened or pre-tensioned. P | 837RWO 22 26. Method according to
one of the claims 16 through 25, characterized in that the solder connection is established through one
of the following methods: a light soldering method an inductive soldering method. 27. Method
according to one of the claims 16 through 26, characterized in that the energy source is an energy
source wiigtmits the electromagnetic radiation. 28. Method according to claim 27, characterized in
that the energy source is a light source, in particular a halogen lamp. 29. Method according to one of
the claims 16 through 28, characterized in that the soldering material is a solder on the basis of one of
the following materials: tin-lead 71

22. Method according to one of the claims 16 through 21, characterized in that

the conductive {ayer includes a metal oxide, selected from one or more of the following metal

oxides:

InGy:Sn
=nO,F
SnOy:Sh
InQ,:Ga
n0,:B
InOcF
ZnOcAl
Ag/TiCy

whereby x is in the range between 1 and 2, depending on the doping concentration.

2

3. Method according to claim 22, characterized in that

that the conductive layer is applied with one of the following methods:

CvD

PVD

Spray pyrolysis
Sputtering

a soi-gel-method

onto the transparent substrate.

24, Method according to one of the claims 16 through 23, characterized n that

the transparent substrate is a glass or synthetic substrate.

25. Method according to claim 24, characterized in that

the transparent substrate is a glass substrate and that the giass substrate 1s hardened or pre-

iensioned,



till -lead gold in aluminum 30. Method according to one of the claims 16 through 29, characterized in
that energy is supplied to the soldering material for a short duration, preferably shorter than 30
seconds, in particular shorter than 10 seconds, preferably in the range between 1 second and 10
seconds. P 18378W0 23 31. Method according to claim 30, characterized in that the supplied energy
is light energy, whereby the wavelength of the light energy is in the range of 500 nm to 1500 nm.

P 18378W0

26. Method according to one of the claims 16 through 25, characterized in that
the solder connection is established through one of the following methods:
- a light soldering method

- an inductive soldering method.

27. Method according to one of the claims 16 through 26, characterized i that

the energy source is an energy source which emits the electromagnetic radiation.

28. Method according to claim 27, characterized in that

the energy source is a light source, in particular a halogen lamp.

29. Method according to one of the claims 16 through 28, characterized in that
the soldering material is a solder on the basis of one of the following materials:
- tin-lead
- un
- lead
- gold
- indium

- alumimm

30. Method according to one of the ciaims 16 through 29, characterized in that
energy is supplied to the soldering material for a short duration, preferably shorter than 30

seconds, in particular shorter than 10 seconds, preferably in the range between | second and

1{) seconds.



32. Method according to claim 31, characterized in that the supplied light energy is provided by a
halogen lamp, whereby the halogen lamp has a power consumption of between 100W and 500W. 33.
Method according to one of the claims 31 to 32, characterized in that the light energy is targeted onto

a focus point, whereby the focus point has a diameter in the range of 0.1 mm to 100 mm, preferably |
mm to 10 mm.
P 18378W0

31. Method according to claim 30,
characterized in that the supplied energy is light energy, whereby the wavelength of the light

energy 1s in the range of 500 nm to 1500 nm.

(]
P2

. Method according to claim 31,
characterized in that the suppiied light energy is provided by a halogen lamp, whereby the

halogen lamp has a power consumption of between [00W and 500W.

Lad
Lad

. Method according to one of the claims 31 to 32, characterized in that the light energy is
targeted onto a focus point, whereby the focus point has a diameter in the range of 0.1 mm to

100 mm, preferably I mm to 10 mm.



