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
transpaiéiEiithe 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 emit in_g; .898?\8 -afransparent substrate having a conductive layer
with the assistance of a so%@?ﬁgyrﬁge]tho : Aécofrgding'to WO 01?8 378 this is possible in that

connection points composed of a condeictVERpISETOrsiitaEr 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 particular with the light emitting diodes. A definitive method is not described in WO
01/82378:However thtaisroeasashes S cenatrry o COmPsHBAR SIEG RS S WA HERé/IERrried out
manually, with 2. sanualspideringaran and spldesing wire. iP5 H:2004 QIB1A9 whipravides that for a

plate element having at least one plate which is equipped with an electrically conductiye structure, in
particubsPARBIECIHBEIR e AtAbte tORAN S BRI FROE ShtABH s BLsIEREY MOPHIR Ry eV $8i example
through,a\solder-equpestioniaicsehy theselderingiafieatds atsenaugbt tnthenselderdiclacation
through the rigid plate. However. DE 10 2004 018 109 Al does not.describe install qi(pn of the
compoReHts BHeHY BteRtriely LEriaaton Sy ar R HStead a e Q’(gﬁﬁ?tfﬁé?]ﬁ%ga [tion of the
electriceonRpaatione:a &andogive structure which is used for heating purposes. P 15378WO0 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
essentiplly relatestiorheconrectonr:offalmetalimateiial wittoanvdC OHEE O Stcagaditor. It is not

disclosed in EP 0 584 356 thaE.th? base maferial may comprise a ir rent sybstrate.. Moreover
. iar 11 g a1odes on g trans arerﬁ g} &&%Q%a% ¢ g § Erivy !
solderiig BREBTEFdRPHRELED Ofts the base matenal: —— = ‘
laver 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 peints were then connected in a soldering

nrocess with the components, in particular 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 Al provides that for a plate element having at least one plate which 1s
equipped with an electrically conductive structure, in particular an electrically heatabie coating,
an electric contact is established for this laver, for exampte through a solder connection, whereby

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

However. DE 10 2004 018 109 Al does not describe instailation of the components on the
electricallv conductive laver but instead describes only the installation of the electric connection

to a conductive structure which is used for heating purposes.



Soldering by means of infrared light has become known from DE 43 12 642, whereby a conductive
element such as a conductive wire or contact patch can be connected with a semiconductor chip.
Refiow-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 on a strw conductor. The carrier body with a strip conductor according to DE 23 43 235 is
substahfi%ﬂf/ 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 ang flowing of the soldering material. 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. P
15378W0 An embodiment of the current invention seeks to overcome the disadvantages of the current
state of the art, and in particular to cite a rational method with which electrical elements with an
electricethycondustiveseaatingteanrhelconnectedssinmply oribdiaispakentrsubstratenscoending to an
embodiment of the in\{j:nrti n,there is ﬁra?\gqedaa rsnglgho(g 10 coOrlc%Hgt(i:\(/}%%O%%gp%cl:&q?SgIegﬁcal
comporeltt Rt AEREE TR SRl el Siheraty The Cotductive Tyer is appfied to-a substrate
which i§esseatiall e dsansparerities thehdsibieavave lehgthezameaof lightj bom prising the: following steps:
the electrical component or the conductive layer is provided with a soldering material in the area where
capacitor.. . . .
the compponenf 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 solqerlng malgralds,pipvidad vl FRSIRY SUPRIIE QY AN ORI SQMEERy SHER Walifie soldering
material melts and a non-detachable, material-bonded conductive connection between the electrical
comporidnteanier the Gmdursives| 5par 18cesmplishid. SRRy GURR e 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 frerjdemiey taraasysfdptsret J??Siﬁéﬁ%ﬁd%f'r‘é@"‘ﬁ)l%ﬁ%%%%%?aﬁé df thiea Sl as operator
independgnt aperation s aehisyedMoreryari seswenelectically.condustive.conmactions between the
component and the conductiv structures arranged on the transparent substrate are created.additional
advanta§@ic§HAEE 02 Rtion 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
oeeurs. 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 on a strip conductor. The carrier body with a strip conductor according to DE 25
43 235 is substantially diathermanous to heat radiation. The material of the strip conductor i not
cited. According to DE23 43 235 an ultrasound source i3 to be provided additionally in order to

achieve rapid heating of the contact surfaces 10 be soldered and flowing of the soldering material.

DE 195 04 967 A1 presents a method for thermatl connection of contact elements of 2 flexible
substraie with contact metallizing of an electronic component whereby the energy supply occurs

through laser irradiation.



P 18378WO It Connection of the components may be 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 multitude of advantages. Soldering material has a higher UV-resistance than adhesives. This is
particul}}a‘r%g\%antageous in outdoor applications. in addition, soldering material is practically 100%
conductive, whereas the conductivity of adhesives is lower. In a first design form of the invention the
soldering material is applied to an electrically conductive coating which is transparent in the visible
zone. The conductive coating may for example include tin oxide. An alternative embodiment of the
invention may provide that initially connecting poirits are applied to the conductive layer, for example
by means of screen printing or screen process printing or by means of transfer decals. The soldering
material is then applied to the connecting points. The soldered connection is then formed between the
connecting points and the component. The connecting points may for example consist preferably of a
conductive paistéinetactirers e arepiensipgss-Congmave Rctsreh B?tﬁﬁfe?-é%ﬂﬁﬁ\?étﬁﬁg?e.
Preferably gfter. NPl 0/ RTple: B seleer piniagdhie condciive asterordacaquer i
preferably baked on. Baking can at the same time provi - ioning of the transparent substrate,
especiaIW%@%‘?ﬁé’ﬁﬁ?@ﬁ?@gﬁfs%O% SStrate. S?eaaettrgp rﬁ%%%%%ﬁ%%ength for subsequent process
steps is hereby achieved. The n-ansparent substrate preferably has a top surface and a bottom
surface, wherghy ihe-teansRaseat 6ondusiire dayeris appieticdntamtietop surfacévahtwhereby the

energy from the P 18378W0 energy sour efarably the lighk squrcenis radiated frampthe bottom
surface ﬂﬁ’rSﬁ&W(fﬁlec?r%%%%gggﬁ?lsﬁgb%%?g?g,g%ﬁg&the ma%griél whicr? IS o l;le co E%{:ted. Radiation of the

energy ftorm titestrseoiidide HiabalyHaSIBEN dlb had i e R B AR fehn pératire Toad of the
componeki winehns d@dae conductively connected with the transparent coating is reduced to a
minimum. It s gspaciall.dxaniagaoys b anseatent subsialenciles aubieat ahsorbing layer,
for example a metal oxide layer, for example a fluorine doped tin oxide layer. The soldering time can
be drastically réduged bysthé tearatserbinglayssiseiethie faectnat tHErangparelitaayetis heated at
the point at which the companent is-te biattaghedhis taken-advaniage.of Becausauthe heatis-supplied
essentially into t ef’Conductive transparent substrate the component has minimal stress exposure
during short sotdeipgrtingEIISHGH &561deFih§Ofies are for example soldering times shorter than 60

seconds, espegially shorierthan 3Q.seeonds. wreferably shosterthan:10 secands; especially:preferably
shorter than 5 seconds, in particular shorter than | second, in particular due to the fact that the
conductive coatilgTaria BEIHEBEIMEN DR F HEAABSSTOIRE 5 er CHathRSAP titiz S68R6HSh
ultrasound device.ps-descrbediinREdd 43235 i orderiieachieve shattisioldeting 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), PTO (SnO,":F) or ATO (SnOx:SO). However,
ZnOx:GapZpiFinntysBiZnexiAkerAgbidsiare algdcbaneeivable: inithesafdrenientigneents,
compounds x,i“s_}i_n the range of hetween | and Zérgle enqling?u on the dc;)lg)inﬁgS concentration and the
smichionf&Ry 4P arfict iy BrefeHea O SAGT: £ PSS ELHVRTY Sho6 8B I the tansparent substrate, in
particulakthe:ghasssubstiate isfornisiedindtman Fk@dayer (SnhOXHEd}solderihy trfresobléss than 30
seconds, in particular less than 10 seconds. preferably,in the range of 10.secqnds;f0,9,4 seconds, in
particulaF PR FAlgEof 10-8ed8hde {6 1 second can be achieved when using halogen famps, for
example hiavingswavelengthskuthyerangsiof 5001500 mranthapowep comswnptioreimtieivnge of
SOW to 1000w, in particular 100V 10 500V \When.isina avers ofHig iype.itis-Ransiblg.even with
relatively TOW power consumption to achieve

utilization of solveni-coniaining cleaning agents is avoided, so that already existing glass-brush

wash-machines can be used. Moreover, the pessibility of soldering fiexibie connectiens occurs.



P 18378WO 6 very short soldering times without additional means, such as for example irradiation of
ultra 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. Application
methods ©oswidered 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 the4oreferred coating material is fluorine doped tin oxide
(SnOx:F), 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 pgssess a transmission > 80%.in the yisible
wavele &W?gﬁ Def}%%%glq?ﬁg%%%namrgﬁ?igﬁé?%?\é\%n?ee%%egc{ﬁeﬁ?aé? s%egeg%r@t%nbaé%ﬁ)dcé)rg{iggt in the current
applicafioretarbe ¢hoseswithcartdarsmigsivreong@¥einttheisible swatrelength 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 (SnO,JF). The automated
energy Supplyatouiisfoitiansple soithnd classistinesppetssuonapmeHe Wavesstatparticular for
examp'&p@&%ﬂ%@%ﬂ%&%@s&%@% TheHtlizatienoflightis hawever alse.described aslight soldering
n

process. In thelight soldering process a light beam with light in the visible or in the IR-wavelength
range isdepexamipe edhiadtefrorliseiow HBETh REREFOHENPBEEIToNET sttt atd, HWHEEbY the
beam alseimpets:the Henspasgahilavenwhichiizsupphgd-vdthiibe salderng pesta-anddhe component
which is to be Soldered. in light soldering, shortwave P 12378WO infrared light with a wavelength of
0.5 to 2§ 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 secon%ocal point 0 ths%%yti%ie. On the Snurgace of the
solderint} foEETIGHTEE ENBHEY R dBHIEREd RS HERPEPSUEH ShOTREE AR energy can be
varied thrpughithecopiput.afitha dightspetscen the radidtondurationpandtive typénaffagusing, meaning
that the energy su % can h%set and also adjusted very precisely through the parameters of time,
lamp CU?%H}%?]H“I%E SHBEAGh. 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 betyeen 500 n.m and
1500 A RSOy BT T g e RS  Eo CTl T h EAEA 55 W 1o 500 w.
in particupaiiat 260 okispecidblighfsomaaiebiderthe dalogentigpicooréerfor yrasaldering would

be a light souee WhiGh. a0l dor qrAmple. Fadiation with . waelaoath ol ardGAgearsing to an

aspect of the present invention, there is provided a method for conductively connecting an electric
compongeityithiet Jelist sheosnaptiosns sfof BIEAS BBFENHY S TaYRFLINHRELY APe BErip conductor or

the Con%ﬁ_’iy&E%Y.erﬁ@@cﬁﬂ%@dﬁfg%@ﬁﬁ%@f&%ﬁ%Fé%ﬁ@i@{%%fg}am? wisiblgnwavelength range of

the light, whereby the transparent substrate comprises a heat-absorbing Iaﬁ%r and whereby the

conductiedisefds arRBIS SHTE ARG Yot A SrbihyTagerdkehipRanty the BoWiAG Steps:
application, for example through screen printing, the conductive paste or iacquer is preferably
baked on. Baking can at the same time provide pre-tensioning of the transparent substrate,

especially the ransparent glass substrate. A greater mechanical strength for subsequent process

steps is hereby achieved.

The ransparent substrate preferabiv has a top surface and a bottom surface, whereby the

transparent conductive layer is applied onto the top surface and whereby the energy from the



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’ Whiélemits electromagnetic radiation in such a way that the provided energy is P 18378WC
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 melts and a non-detachable,
material-bonded, conductive connection betweentthe electrical component and the strip connector or
the conductive layer is formed at minimal stress to the component at short soldering time. In particular
without restriction hereto the soldering time is less than 30 seconds, in particular less than 10 seconds,
preferabhyrén teerrangebetipdr Udsevondsand 1@s&oonts, prefsrablyabetivesailhsecond and 10

secon %nlhsrevxesy%&@géhi&fﬁy%t emitied elpctiomagnetic radiation 0f A6 ENGIA%AQUICE I particular

the light source, is In prefera he ranee of 500 nm to 1500 nm. The energy source can for example

be a hailedenitampiwittioa gothe swstrstmistove sfisetise hs CMPS IOV | E¥peETRRAIBOW and
500W3},5ﬁ%he£§%@mga%é liafion.is Preigrablydatgsien anie.a foruspaint wheketthe focus point

has a diameter in the range of 0.1 mm to 100 mm, preferably 1 mm to 10 mm. In one embodiment of
the method the transparent substrate has a top surface and a bottom surface, whereby the transparent

condugtiveJayer s applied ania. the.lop.sipace: anskwherably.dbe nergsb iammenerey saurce is

radiated from the bottom surface through the transparent substrate. to the_soldering material
example a metal oxids layer, for example a fluorine doped tin oxide layer. The soidefing time

can be drastically reduced by the heai-absorbing layer. since the fact that the transparent layer 15
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. Shoit 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 particular shorter than | second. in
particular due to the fact that the conductive coaring is in the embodiment of a heat-absorbing
laver, additional utilization of an ultrasound device as described in DE 23 43 235 mn order to

achieve short soldering times, can be forgone.

It is especially preferred if the conductive layer which may in particuiar also be heat-absorbent
includes a metal oxide, preferably 1TO (InGy:Sn), FTO (SnG,:F) or ATO (SnO,:5b;. However,
700y Ga, Zn0iF, Zn0,:B. ZnO: Al or Ag/TiO, are also concejvable. In the aforementioned
compounds x is in the range of between | and 2. depending upon the doping concentration and
the stoichiometry. Particularly preferred 1s SnOz:F or respectively Sn0;:Sb. 1f the ransparent
substrate, in particular the glass subsuate is fumished with an FTO-layer (SnC,:F) soldering
times of less than 30 seconds, in particular less than 10 seconds, preferably in the range of 10
seconds to 0.1 seconds, in particular ir: 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 retatively low power consumption 10 achieve



The conductive layer preferably includes a metal oxide, selected from one or more of the following
metal oxides: P 8378W0 9 InOx:Sn - SnO,:f SnOx:Sh - ZnOx:Ga ZnOx:B ZnOx:F - Zn0,:Al
Ag/TiOx whereby x is in the range between 1 and 2, depending on the (doping concentration. A
conductive layer of his type can for example be applied with one of the following methods:

P 18378WO

very short soldering times without additional means, such as for example irradiation of ultra
sound energy, according to DE 23 43 2335, Due 1o the relatively low power consumption and at

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

Application methods considered for the conductive laver onto the transparent substrate are
chemical vapor deposition {CVD), physical vapor deposition (PVD), dip coating or chemical or
eiectro-chemical coating. Alse possibie is spray pyrolysis, sputtering or a soi-gel process.
Application by means of spray pyrolysis is especially cost effective, whereby the preferred
coating material is fluorine doped tin oxide (SnG,:F), If particularly high optical properties are

to be achieved, then the preferred application method i1s sputtering.

The transparent substrate can be glass or a svnthetic substate. Suitable substrate materials are in
particular those which are transparent or quasi-transparent. Transparent substraies are to be
understood to be those which possess a transmission > 80% in the visible wavelength range.
Quasi-transparent layers or respectively glasses are to be understood in the current application
be those with a rransmission > 60% in the visible wavelength range. The visible wavelength
range s preferably between 420 nm and 700 am. Glasses to be considered are in particular soda-

lime glasses which are coated with fluorine doped un oxide {SnO,: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 exampie guided from below through the horizontally
positioned substrate, whereby the beam also meets the transparent layer which is supplied with

the soidering paste and the component which is to be soldered. In light soldering, shortwave



CVD - PVD Spray pyr_olysis Sputtering a sol-gel-method onto the transparent substrate. The
transparent substrate is preferably a glass or synthetic substrate, especially a hardened or

prg-tgnsioneq glass substrate. The soldering material is preferably a solder on the basis of one of the
folio tineleacktin lead gold indium aluminum a materials:

infrared light with a wavelength of 0.5 1o 2um is targeted particularly focused onto the soldering
location. The focus occurs preferably in that the tight source is arranged in & focal point ol a
herni-ellipsoidal mirror, so that all rays emitted from the light source are focused In the second
facal point of the ellipse. On the surface of the solcering location the energy 15 converied nto .
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 verv precisely through the parameters of ume. lamp current and focus
focation. The diameter of the focus point is in the range of a few millimeters, preferably betwee
0.1 mm an¢ 100 mrm depending upon the optical system. The light of a halogen lamp mey 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, preferabily 100 W 1o 500 W, in

particular at 250 W,

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

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

According to an aspect of the present invention, there is provided 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 1s 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
soldering material in the region where the component is to be connected with the conductive layer
or the strip connector; '

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

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



10 hi a first embodiment the soldering material can be applied to the conductive laver of the
transparent substrate such, that the soldering.: material creates a conductive connection on
transparent substrate between the component and the conductive layer. Instead of soldering with the
assistanegofinfrared light it would also be possible to implement induction soldering. in induction
soldering the electromagnetic induction effect is used for heat generation. Due to skillful shaping, the
inductor in induction soldering is able to apply taréeted heat to only the soldering location. The
changing electrical field carries an alternating magnetic field which in turn generates the beat
necessary for soldering through an electrical rotational field in the components.,A ditional soldering
methoﬁ?%ﬂ%ﬁ%ﬂ}‘%‘g i 28t R RSP B R & AR A A B HED (R SBIBS R Hthods.
Various;iagierials msynbe capsideredhas spldering materials for the soldering method. Possible

materials mi({mbe based gn tip-leaéi, tin, I%gd, %pg% indium. r@lurg@um.dEsgencinall preferred are
solderil§ FAtERAR ARG BphrE%° 93 Wefgitt <% ?ﬂtf‘ﬁ%ﬁ%%%dx FWeIght =% of filiking 'agent.
Especiattypreferrettarciadsireasoldering matertalacAccordingdodianotheéraspebtyitherat is provided a

method for cg}n%ye%tci\{g%cgr}]qegtm an.electric.component with at least one strip conductor or one
conducr{llverpayér, Whereby (t’hensrt]ﬁp Eonductor of the conductive layer is applied to a substrate which is

transparent in the visible wavelength range of the light, comprising the following steps: the electric

com DOPneH';ér%fc he %&{%9089Pe%%%&ﬁé@,%%@ds%gaw%%J;%gﬁdt;@eflﬂsg?@igféc%ﬁ&'%rm grial in the

region where the component is to be connecte e conductive layer or the strip connector; the
solderifggsriiate il secsugp lisefsuith vintorn atadSrerysenRit ideopfe vitb dfFerts arerRgy8burce so that
the soldering matesialmelts @nd a,.pon-detachable, material-bonded, conductive connection between
the electrical component and the strip connector or the conductive layer is formed. The invention is
described below with reference to the drawings, however, without restriction to same. Figure la-Id the

typical PHRGESS-SUERER L PERdUcR @SAMPRIRNRIFARI.MBR LWL The Hansparantsanductive
coating on a transparent substrate and components arranged thereupon, in particular light emitting

diodes, &8 Wit ih I§3UCAHSE Rt EB18RARGYY nm to 1300 nm.

The energy source can for example be a halogen lamp with a power consumption of between 50

W and 1000 W. especiaily 100 W and 506 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 | mm to 10 mum.

In one embodiment of the method the transparent substrate has a top surface and a botom
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 includes a metal oxide, selected from one or more of the

following metal oxides:



P 183781\10 Il Figures la through Id show a process sequence for the production of a component
arrangement, comprising a transparent substrate with transparent conductive layer and components
arranged thereupon, in particular light emitting diodes or respectively LED-modules. When producing a
componresiyasrangement, 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 | a). The layer is
preferably not only a conductive transparent Iayer? for example an ITOlayer" hut a. conductive
transparent layer which is also heat absorbent. Heat absorbent layers are tin oxide layers, for example
FTO (SnOx:F) or ATO (Sn0,5b). Conceivable are however also Zn0,:Ga,ZnOx:Al or Ag/TiO, whereby x
is in the rahge‘l’)@t@g’éen 1 and 2, depending on the doping concentration and stoichiometry.
Subsequently gsfructuring is produced according to Figure Ib. or example by means of laser which
locally heats the coating and vaporizes same. The transparent substrates which are structured with the
assistance of et include preferably a conductive layer which - in the range of the laser wavelength
of the utilized laser:espossesses high absorption and a transparent substrate which is transmissive at
this wavelength. jn a system of this type the glass layer exhibits only minor damage. Tear formation in
particular, 6anzrgér£g1’é%y be avoided in systems of this type. The separation lines in the individual zones
of the substratérdrelidentified with reference numbers 11.1 - 11.3 in Figure Ib. Components 108 (only
shown in zgnegﬁ?._ 1 13.2) are subsequently arranged on the structuring according to Figure Ib in
zones 13.1 - 13.4°{Figure Ic - Id). The components are surface-mountable components, so-called
SMD-componergs]ifor example LED chips. In the current example the components are attached
directly to the cepdyctive fransparent. B, 18378WA 12 substiate thiguah anasiemated soldering
process, in particular through light-soldering with IRradiation (Figure Ic) or through connecting pads
(Figure Id). Instead of a substrate equipped with a conductive coating whereby the conductive coating
is structured apd.serves i conguctpurrent A itansnarenisieatale.Jor examplaA.glass substrate can
be equipped with metal strips, for example silver strips as conductive coating. The sliver strips which
are designé@erg®8tiip conductors are so narrow (for example only a few um wide) and designed that
they are invisikte e an observer from a distance.

- PVD

Spray pyrolysis
- Sputtering
- asol-gel-method

onto the transparent substrate,

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

pre-tensioned glass substrate.

The soldering material is preferably a solder on the basis of one of the foliowing materiais:
- tin-lead

- iin

- lead

- gold

- indlum

- aluminum



The attachment of the components is described below. Direct application of the components, as
illustrated in Figure 1c is described first. The preferred method is single point soldering 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 a halogen lamp (wavelength: 500- 1500 nm, power consumption: 250W) is
bundled 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
preferréﬂa\/gﬁgr?’fﬁé’%%ﬁ?g% T’s?ci HESBBEOTDING éﬁda %?Eﬁgtsga%ébﬁ%%%gféﬁ%ﬁ:gt%éﬂ&yer, especially a
tin oxidestayerefosexampledil GRSkt EronATO(SHO8b) sLayersof thistysewar dbsorb an

amount of heaﬁ:[ radiation so that the solderi tgyg {%Je%%&ﬂmq%gonds, in particular less than 10
second&¥ P pERicURAF l”ir?’ fﬁvé“r%n%é %C%niptoc%ui% Seconds. For a halogen lamp with 250W power

(wavelength: 500- 1500 nm) and a glass substrate coated with Sn0,4i the following soldering times

resul, depending on ine Ihiekes ol Mealasssubsvale whishis.genaraliipadialad Tambelow: 13

Thickné¥8%f substrateso dering time 4 mm6.5 s - The soldering material is applied to the glass
substrateiprigmteoierlight lsciBRIGDIOEEEE 2 e SXaPRIBIANFIE fHIFHELEGTHEHIY Pasteal tHe locations

at which the com el siiny Q%ﬁﬂﬂﬂﬁgtﬁgw&@ the Rusirates 1ok saspestivaly with the.eenductive
layer which was app]llle to the substrate. A soldering paste is a highly viscous mixture of soldering

metal powtier o flthng dejert Bsaoary B TeaGH M terb B8 Catifa e AGTIEAKIS RSO nents
(SMD). f'?ﬁ%d\%%%g pastes, syitable far, SMRssaldering: cansiston-exampie Qf4nd apRIeka3096 globules

of a tin alloy and approx. 10% of a fluxing agent. Lead-free soldering pastes (RoHS) consist for
examplendfOEBYPBHILB.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 | ¢) or onto connection

pads (Figure | d). The volume of energy in the form of light, in particular IR-light supplied for example
by = heloBER TG SRS Hacek e o FHLTHLOT ( CRACHIG OB IR Eo A

€s contairied in the
soldering, paste whighdhen 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 glags substrateigured cynbnibiglise dotithe: conetactitefootiting isssingctutbolinttyfolirezones. An

SMD-component 108 which is cannected directly fo.the conducfive. coating thr lting .f
soldering 504 B TMURLAES Shiy i “z%&né%ié‘ﬁg’g R RN GBI AOR A SR DRHRO R

soldering materials having approx. 90 weight -%s of tin alioy and 10 weight -% of fhuxing agent.

Especially preferred are lead-{ree soldering materials,

According to another aspect, there is provided a method for conductively connecting an electric
component with at least one sirip 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: the clectric component or the strip conductor or
the conductive fayer is provided with a soldering material in the region where the component isto
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 pop-detachable, material-bonded, conductive connection between the electrcal

component and the sirip connector or the conductive layer is formed.

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

same.

Figure 1a-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.



The fluxing agenthe soldering paste facilitates the melting process in that it reduces the surface
tension, prevents oxidation and reduces possibly present oxide residues. It evaporates P 18378W0 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
solderin§Fététred 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 lacquer, for
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-tensioning of transparent substrate 1, especially the transparent glass
substrate. A greater mechanical strength for subsequent process steps is hereby achieved. In the
metho# [84TAY [ERFRETOH PRAY ther Vo SRILERES T3 PIAERL 04 AiFPERRTHN SMBERsPonents for
examplgdightamitiing gindess sbsequento ipeapplicaiion-efitherconrectiompads:Rfietto this

equipping process, so_I_derjr] paste.is applied to the connect ads, The glass substrate is then
equipp@aiﬁﬁﬂ?%dmb?fﬂéﬁlﬁé%’%%mﬁﬁé%o 8 %l&&?f‘r?g%eﬁacﬁg%??}&%%%& s previously described by
means of light soldering, in light soldering, for example with a halogen lamp, light from the halogen
lamp is f cusedpntoﬁthe location at which the soldering process is to occur, T %.E@érégg'@tiign emitted
from tﬁ‘g%ahf”so&ﬁ]?é%%ae% e es%I%(é%?ﬁgrﬁg%é?ialll;nfﬁ%r}%élggﬁnagrrr%nas eria ‘Lm(}e thha{nd ori the one hand
moistensathe canmhe ctivneof tie conipoient;:as! well as theatonnsctisanpad 1T Asrkoihec emeresdsupply is
terminajegl and the solerng majedal solidifies, sahatamaleriakhended candugihie soprsction is

establishe een the electrical component and the conductive layer.

layer, but a conductive transparent laver which is also heat absorbent. Heat absorbent layers are
tin oxide tayers, for example FTO (SnUyF) or ATO {SnC,8b). Conceivable are however also
7n0,:Ga, ZnO R, Zn0y:Al or Ag/TiC,, whereby x is in the range between | and 2, depending

on the doping concentration and stoichiometry,

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

which localiy heats the coating and vaporizes same.

The transparent substrates which are structured with the assistance of a laser include preferably a
conductive tayer 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 laver exhibits only minor damage. Tear formation in particular, can largely

be avoided in systems of this type.

The separation iines 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 subseguently
arranged on the structuring according to Figure [b in zones 13.1 - [3.4 (Figure Ic — Id). The
components are surface-mountabie components, so-called SMD-components, for example LED

chips. In the current example the components are attached directly to the congductive ransparent



P 18378 WO Is 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 seteering method with the strip connectors 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 Claims

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

radiation (Figure lc) or through connecting pads (Figure 1d).

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

siructured 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 lo is described first,

The preferred method is single point soidering 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 a
halogen lamp (wavelength: 500 — 1300 nm, power censumption: 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 & heat absorbing and at the same time a conductive
laver. especially a tin oxide layer, for example FTO (SnOcF) or ATO (SnCy:Sh). Lavers of this
type can absorb an amount of heat radiation so that the soldering time is less than 30 seconds, n
particular less than 10 seconds, in particular is in the range of 1 1o 10 seconds. For a halogen
tamp with 250W power (waveiength: 500 — 1500 nm) and a glass substrate coated with S5nUxF
the following soldering times result, depending on the thickness of the glass substrate which is

generalty 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-absorking 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 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 essentially brought into the heat-absorbing strip connector or conductive layer at
the location where the compprRer:istaperaitached, so thatstheesolderirg material melts and a
non-detachable, material-bonded, conductive connection b%tween the electrical component and the
strip connector or the condBfive layer is formed at minimal stréss to the component at short soldering
time. Method according toschaim 1, characterized in that, the’ saldering 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 second and 10 seconds. P 18378WO0 17 3 Method according to one of the claims
1 through 2yldering material is applied to the glass substrate prior to the light soldering process, for

sxample 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 laver which was applied to the

subsirate.

A soidering paste is a highly viscous mixture of soldering metal powder or fluxing agent and
serves predominantly to solder surface-mountabie 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 direcily

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

The volume of energy in the form of light, in particular IR-light supplied for example by &
halogen lamp to soldering pads 4 leads to melting of the soldering globules contained in the
soldering paste which then provides the electricai and mechanical connection between the
conductive coating and the component patt, or respectively the component eiement through
fusing together of the particles in the soldering paste and with the component contacts, or
respectively the conductive laver of the glass substrate (Figure ic). In Figure ic the conductive
coating is structured into four zones. An SMD-component 108 which 1s 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 tensior, prevents oxidation and reduces possibly present oxide residues. 1t evaporates



characterized in that the wavelength of the emitted electromagnetic radiation ofenergy source, in
particular the light source, is in the range of 500 nrn to 1500 nm. 4. Method according to one of the
claims 1 through 3, characterized in that the energy source is a halogen lamp with a power
consumptan,ef between 50 W and 1000 W, especially 100 W and 500 W. 5 Method according to one
of the claims 1 through 4, characterized in that, the energy source is a laser light source. 6 Method
according to one of the claims 1 through 5, charaéterized 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, whereby the ans arent conductive

layer is,applied ORIQ the,tRP-sukace andbwhershy: e Rt openstay: seureeaisiradiated from the

bottom surface through the transparent substrate, to the solderin material.. 8 Method according to
one of e @‘I%(#ﬁ%‘ﬂe%k%’ilj‘ﬁWl?,"t‘ﬁﬁtléié’t%gﬁﬁgﬁdiﬁ*?ﬁg’[,sﬂll‘éeﬁiﬂﬁé’ﬂi‘é? & PRSP R L FEERRNELAl oxide,

selected from one or more of the following metal oxides:

- contact-free and precise heat transfer

- low operating costs at refatively small invesument.

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

previously been applied to the giass substrate.

Connection pads 9 include a conductive paste or lacquer, for example silver conductive lacquer
or sitver paste which is applied w 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 subsirate 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 light emitting diodes, subseguent to the application of the connection

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

The giass substrate is then equipped with component elements. Then the soldering process
oceurs as previousty described by means of light soldering. In light soldering, for example with
a halogen lamp, light from the halogen tamp is focused onto the tocation at which the seldering
process is 1o occur. The [R-radiation emitted from the light source heats the soldering material.
The soldering material meits and on the one hand moistens the connection of the component. as
well as the connection pad. Then. the energy supply is terminated and the soldering material
solidifies, so that a materiai-bonded conductive connection is established between the electricai

component and the conductive layer.



-in0,::Sn - P 18378WO0 SnOx:Sh ZnOx:Ga ZnOx:B ZnOx:F ZnOx:Al Ag/TiOx whereby x is the range
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: - CVD - PVD
Spray pyrolysis Sputtering

P 183T8W(0

Lh

The soldering materiais to be considered are the previously described materials. Alternative
materials are soldering materiais on the basis of:

- tn-lead

tin

~  lead

- gold

-~ Indium

- aluminum

Afier the components, especially the light emitting diodes are conductively connected through
the inventive soidering method with the strip connectors which were applied to the transparent
substrate, the ransparent substrate with the components can be further processed for example, it

can be provided with an additional layer,



- a sol-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. I. 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. P 8378WO Ic) 13. Method according to one of the
claims 1 through 12, |

P I8378W0

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 appited to 2
subsirate which is transparent in the visible wavelength range of the light,
whereby the wansparent substrate comprises a heat-absorbing tayer and
whereby the conductive layer is at the same time the heat-absorbing layer, comprising the
foliowing 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
laver or the strip connector;
the soldering material is suppiied with automated energy 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 melts and a non-detachabie, material-bondad. conductive connection
berween the electrical component and the strip connector or the conductive layer is formed at

minimal stress to the component at short soldering time

b

Method according 1o claim 1,
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 petween }

second and 10 seconds.



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 | through 13.
characterized in that, the soldering material is applied to the conductive layer of the transparent
substratg;thesoldering material creates a. conductive connection on the transparent substrate

between the component and the conductive layer. 15. Method according to one of the claims | through
13, characterized in that,

17
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Method according fo one of the claims 1 through 2.
characterized in that the wavelength of the emitted electromagnetic radiation of the energy

source, in particuiar the light source, 1s in the range of 500 nm to 15060 nm.

4. Method according to one of the ciaims | 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,

Lh

Method according to one of the claims 1 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 1 mm to 10 mm.

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 bottom surface through the transparent substrate. to the soldering

material.

8. Method according to one of the claims 1 through 7,
characterized n that. the conductive layer includes 2 metal oxide, selected from one or more
of the foliowing metal oxides:
- InGySn
- &nQOuF



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
conductorosth@conductive layer is applied to a substrate which is transparent in the visible
wavelength range of the light, comprising the following steps: P ]5378WO0 On 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 mat%f%d:%ﬁ’elts and a non-detachable, material-bonded, conductive connection between the
electrical compenent and the strip connector or the conductive layer is formed. 17. Method according
to claim 16, characterized in that the soldering material forms a conductive connection directly

betweenc()mgtb}rq)efﬁ and the transparent substrate. 18. Method according to claim 16, characterized in
that - ZnOuF

- Zn0cAl
- AgMTiGy

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 is appiied with one of
the following methods:
- CVD
- PVD
- Spray pyrolysis
- Sputtering
- asol~gel-method

onto the transparent substrate,

10. Method according to one of the ciaims 1 through 9,
characterized in that,

the wransparent substrate is a glass or synthetic substrate.

11. Method according to claim 10, characterized in that the transparent subsirate Is a glass

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

.
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. Method according 1o one of the claims 1 through 10,
characterized in that,
the soider connection is established through one of the following methods:
a light soldering method

an inductve soldering method.



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 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. 20. Method according to one of the claims 16
through18;sharacterized in that the transparent substrate comprises a heat-absorbing layer. Method
according to claim 20, characterized in that the conductive layer is at the same time the
heat-absorbing; layer. P 18378W0 22. Method according to one of the claims 16 through 21
characterized in that the conductive layer includes a ypetal oxide, selected from one or more of the
following metal oxides: SnOx:F SnOxiSb ZnOx:Ga ZnOx:B ZnOx:17

13. Method according 1o one of the claims | through 12
characterized in that,
the soldering material is & solder on the basis of one of the following mate rials:
- tin-lead
- n
- Jead
- gold
- indium

- aluminum

14. Method according to one of the claims 1 through 13,
characterized in that,
the soldering materia! 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.

~

. Method according to one of the claims 1 through 1Z,

et
L

characterized in that,
connecting points are appiied onto the conductive iaver and the solder material forms a

conductive connection between the component and the connecting point.

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

following steps:



ZnO,:Al Ag/TiOx whereby x is in the an e between 1 and 2, depending on the doping concentration.
Methqd according to claim 22, characterized in that that the conductive layer is applied with one of the
following CVD PVD Spray pyrolysis Sputtering a sol-gel-method onto the transparent substrate.
etnocis: 24. Method according to one of the claims 16 through 23, characterized in that the

transparenTt \s}\}%bstrate is a glass or synthetic substrate. 25. Method according to claim 24,
charactéfized'in that

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 50 that

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

between the electrical component and the strip connector or the conductive layer s formed.

17. Method according to claim 16, characterized i1 that
the soldering material forms & conductive connection directly between the component and the

transparent substrate.

1%. Method according to claim 16, characterized in that
cornecting points are applied to the conductive layer or stip conducior 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 transparent substrate. to the soldering

material,

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

the transparent substrate comprises a heai-absorbing layer.

2
—t

. Misthod according to elaim 20, characterized In that

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



the transparent substrate is a glass substrate and that the glass substrate is hardened or
pre-tensioned. P 18378WO0 26. Method according to one of the claims 16 throughcharacterized in that
the solder connection is established through one offollowing 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 which emits the electromagnetic radiation. 28. Method
accorcﬁﬁiﬂ%‘ %/aim 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 foIIowi’?? materials: -tin-lead lead gold - indium

22. Method according to one of the ciaims 16 through 21. characterized n that
the conductive layer includes a metal oxide, selected from one or more of the foliowing metal
oxides:

- In0,:8n
- SnOF
- Sn0,:8b
- Zn0yGa
- Zn0eB
- ZnOgF
- Zn0O,Al
- AgTiO,

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

12
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. Method according to claim 22, characterized in that
that the conductive layer is applied with one of the following methods:
- VD
- PVD
- Spray pyrolysis
- Sputtering
- & sol-gel-method

onto the transparent substrate.

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

the transparent subsirate is a glass or synthetic substrate,

2
Fy

. Method according 1o ciaim 24. characterized in that
the wransparent substrate is a glass substrate and that the glass substrate is hardened or pre-

tensioned,



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 18378WO0 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 nrn to 1500 nm. 32. Method according to claim
31, characterized in that the supplied light energy is provided by a halogen lamp, whereby the halogen
lamp hagzaspawer 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 1 mm to 10 mm.

A

b2
2t

. Method according to one of the claims 16 through 25, characterized in that
the solder connection is established through one of the foliowing methods:
- alight 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 which emits the eiectromagnetic radiation.

28, Method according to claim 27, characterized in that

the energy source 13 a light source, in particular a halogen lamp.

b
o

. Method according to one of the claims 16 through 28, characterized in that
the soldering material is & solder on the basis of one of the following materials:

tin-lead

- 1n

¥
&
o

- indium

- 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

1{y seconds.



P 18378W0
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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.

T2

. Method according to claim 31,

12

characterized in that the supplied light energy is provided by a halogen iamp. whereby the

halogen lamp has a power consumption of between 100W and 500W.

]
[V

. Method according to one of the claims 31 to 32, characterized in that the light energy is
wargeted onto a focus point, whereby the focus point has a diameter in the range of .1 mm o

100 mm, preferably 1| mmto 10 mm.



