5 January, 2006 -1 A METHOD FOR THE SELECTI VE ELECTROPLATI NG é gETALILC
SUBSTRATE MATERI AL BAND The invention relates to a c od for
the 5 selective electroplating of a netallic substrate naterial band, and
nore particularly for the electroplating of a substrate nmaterial band
havi ng prestanped contact elenents. 1In the case of the nethod disclosed in
the German patent publication 19,934,584 A, the substrate material is 10
initially conpletely coated with a coating conposition by spraying or

di ppi ng. Then, using a Iaser areas of the substrate material are freed of

coating conposition, i;gg terial isto
be applied by electropl |ng #ﬂ? ﬁ%ﬁ?ﬁgﬁgﬁgxyéﬁ]%égb nown od, both
with spraying wth the cmaMEﬂgLDDODSBBsTBATEnEAaERmAbyBﬂNbp|ng therein, a

coating conposition with an uneven thickness is produced I|eading to
di sadvantages. This probl em beconmes nore acute in the case of

t hr ee- di mensi onalysUBSEALS RLLERes HoNGE 2 tihddi MATREdenaly thi ck

deposits of the coating conposition may collect nore particularly at the
corners andsegédgégvef eflketsopdating m&tarm@tahayqiﬁuhﬁnﬂateamm¢ﬁbrﬁkbn

coating conposi,tion |layer, which is Iut CeSS far nethod
can only be 5P8du888 rg ngngyéP§ﬁ g%e ﬁfg SﬁlQ%j i s may
result in estbetratki MAte2ASUMbAEd has@hgr 9mémlau@|aar afdnm,ctorenetmemﬁé be
necessary to utilise high power |lasers to effect satisfactory renoval.

That is,  since TRetBBafPAg @§n§8§|Eﬁéhoﬁaﬁéﬁc%ﬁ§@dbén05ﬁﬁ | &EEMREN 1 enpved
in the are aEQnP gbgihé?@h €9, okl 584N8GES$RALY sLiBsBPatR! e iager Peam

to ensure-renova C |eve in"areas
10 initially completely coated with a coating composition by

spraying or dipping. Then, using a laser, areas of the
substrate material are freed of coating composition, those
being areas on which the contact material is to be applied
by electroplating.

15 _ In the case of the known method, both with spraying
with the coating composition and also by dipping therein, a
coating composition with an uneven thickness is produced
leading to disadvantages. This problem becomes more acute
in the case of three-dimensional substrate material, since

20 in that case extremely thick deposits of the coating
composition may collect more particularly at the corners and
edges of the substrate material. Furthermore, an unbroken
coating composition layer, which is absolutely necessary for
the method, can only be produced if a relatively thick layer

25 1is applied. This may result in either a time-consuming
laser removal operation, or it will be necessary to utilise
high power lasers to effect satisfactory removal. That is,
since the coating composition layer must be completely
removed in the areas to be electroplated, it is necessary to

30 set the laser beam to ensure removal is achieved in areas
with maximum coating composition thickness. This in turn

means that in areas with a small coating composition



W th maxi mum coating conposition thickness. This in t%ﬁn rrea@grégat in
areas with a small coating conposition 5 January, 20 apu s, the
substrate material will be danmaged by the |aser beam A further

di sadvant age of the known nethod is that even if only very snmall areas
have to be electroplated, very large quantities of coating conposition
will be 5 required for the conplete coating of the substrate material. The
relatively large thickness of the coatingZonposition |ayer necessary for
produci ng an unbroken coating, and nore particularly the accunul ation of
coating conposition, represents an added difficulty in the case of three
10 di mensi onali ciikyly atthd RS d tilate Inhid¥inalcasia l thd Hamefas ey yeio® take
into account that the coating conpositions required for such a nethod are
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method that (Rabl&R M dily) ddhAd] Ofa 2 difs TRl lddGe to1 BRi€eq,
mat eri al along the éll ectropl/ating Iitne wth a substanti aelly ower” coating
conposi ti on vieeuilrementguantius e sacdoratiatgi it ddwpdaivenin ot thdre i s

provi ded nmet hod f t sel ect.ive conti.,nuous. el.ectrgpl.ating of a .
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coating conposition to format |east one conposition strip (22, 24 through
26, 28, 29, l3yeanacypssagy tiee fuestuciry mat elmbdioksahdeadingpl3Ahgiers aser

to the at : It tar r 28, ,.39, 25 33
and 37) to ?%?esttétc%\gg@%%%véC?r%@rlgga( )%f\/\/r??fbcah |ngJ?:gm§%Sléﬁeocrﬁropl at ed;
c) appl yi ngrapretsahtisayer adaeidhelidfifdaul4’) inugiheg ceeeectfi iehmdeect ropl ati ng;
and

10 dimensional substrate materials. In this case it is
necessary to take into account that the coating compositions
required for such a method are relatively expensive.

One object of the present invention is to provide a
method that enables more rapid transit of the band-like

15 substrate material along the electroplating line with a
substantially lower coating composition reguirement.

Thus, according to the invention there is provided a
method for the selective continuous electroplating of a
metallic substrate material band including: a} selectively

20 coating the substrate material band (10, 23, 27, 30 and 34)
with an electrophoretic coating composition to form at least
one composition strip (22, 24 through 26, 28, 29, 33 and 37}
on the substrate material band; b) applying a laser to the
at least one composition strip (22, 24 through 26, 28, 39,

25 33 and 37) to selectively remove an area (42) which is to be
electroplated; c} applying a metal layer to the area (42)
using selective electroplating; and
d)} removing the remainder of the at least one composition
strip (22, 24 through 26, 28, 29, 33 and 37).

30 The method in accordance with the invention leads to
the advantage that even with substantially smaller coating

composition thicknesses an unbroken coating composition



d) renoving the remai nder of the at | east one conpositjon strip (22, 24

t hrough 26, 28, 29, 33 and 37). 30 The nethod in accg#hﬂﬂﬁgxmggﬁgthe
invention leads to the advantage that even with substantially snaller
coating conposition thicknesses an unbroken coating conposition 5 January,
2006 -3 layer may be obtained, the coating conposition |ayer having an
extrenely constant coating thickness. OMng to this danage to the
substrate material nmay be effectively pr&ented during renoval of the
coating conposition by 5 | aser. Mreover, the extrenely thin coating
conposition |layer may be renoved nore rapidly and using a | ower power,

| eading to adRidahelaspReGrtfaimd O ddier SHPSAdml & i el 1 &be t QWO t he
equi pment. The deposition of the el ectrophoretic coating conposition on

t he substr até@® B Gemmerlivalcarsibad tp| e i ridriet inespi dIGWingi eh Bybs n

renders po %Ehﬁ i rot . Of u . rial. These
advant ages Zj'r%le ur?hogg%gnrg%%el{ gi v%aa%eﬁzltaqorﬁgyabge g%%%%?lv\g@% ating

conposi ti on prayventes] applired reaovalr of ndaanem @ repaidnggp conp@siby on strip
or a plurality of 15 coating c?Fposition strips. These coating conposition
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expensi ve coafing conposition, and provides for nore rapid renoval of the
coati ng conpesidiingn tc2@ i ghiver eyest athaatrieat mhttheThaukdterattophoreti c

coali 19 ot et he3U el Ml SAALIGCOMHA LS MBS oL 1 the
sel ecti ve ekeelteppabirad iepeioatdiony tconpe fiarifor ed ey eswllsstrate
10 material takes place extremely rapidly, which again renders
possible higher throughput rates of the substrate material.
These advantages are further enhanced given that only a
selective coating composition layer is applied, as for
instance a ceoating composition strip or a plurality of
15 coating composition strips. These coating composition
strips are exclusively applied in areas where a layer is to
be electroplated on the substrate. This also results in
savings as regards expensive coating composition, and
provides for more rapid removal of the coating composition
20 at the end of the treatment.

The electrophoretic coating step only leads to thin
coating composition layers, even in the case of three-
dimensional substrates. Thus, it is possible for a
selective electroplating operation to be performed here as

25 well. 8Since it is possible to control the removal of
ccating composition using the action of a laser
substantially freely, in addition to electroplating in
strips it is also possible for electroplating to be
performed at points, ie. in punctuate areas.

30 The substrate material band preferably runs through a
cleaning and/or activating and/or swilling unit in order to

achieve optimum initial conditions.



25 well. Since it is possible to control the renoval ]:I coat i 6
conposition using the action of a |aser substantiaJIéL¥¥¥¥¥¥kéEk4-addition

to electroplating in strips it is also possible for electroplating to be
perfornmed at points, ie. in punctuate areas. 30 The substrate nmaterial band
preferably runs through a cleaning and/or activating and/or swilling unit
in order to achieve optimuminitial conditions. 5 January, 2006 -4 It is

an advantage for a plurality of coating -obnposition strips to be applied
with the same width or with different widths on the same side or both
sides of the substrate material band. The width of such strips is in 5

this case able tqhe &xaetddyaitlady ddie £ PALFOPNG &1 ooy Ng method so

that the anount of coating conposition used nay be mnimsed. The ,

t hi ckness  ofcanipe sdddtdmg todmpsodia iten anpl ind wirtddethes rianesl wid e cor dahkl
with the vol . appl i ed,, .t he conposi tion o C ' he speed
of the ‘substdtrlg%%rn%%eﬁlﬁtfhsa O@agtg]pﬁwos;% 5 cSlocﬁ)e aon%p%éﬁetﬁojg&%%g%g%%f t he
coati ng conpagistiren aTelaa rardl admi. y Takivigitd ace. st hstisiedh bn Bxactly
set thickness of the coating conmposition it _is also possible, by suitably

setting the Yhdsercasdamblito ts hofsiartely s&mbie Sife P XSt T MY ¢onbbsi ti on
layer at the, &gy &r%lcth%%ﬁ'std Q% eMHHE RRUBIHL het Ssh ARy &G deddge to

the substrate material. For the el ectrophoretic depositions of coating
conposi ti onsisied msyphef erimddhitsieat. a coating cell be used 20 that include an

ﬁ'li'?gf’ Ir g?e,byi éeéi 6[‘?1_%} E%g%%#%lsg,o@o%ﬂen%c}aqafng icsom%aosski%dignr %} r196 substrate
. predetermined in accordance with the voltage applied, the

10 composition of the coating and the speed of the substrate
material, a cataphoretic or anaphoretic deposit of the
coating composition more particularly taking place. With
such an exactly set thickness of the coating composition it
is also possible, by suitably setting the laser beam, to

15 completely remove such coating composition layer at the
required positions while nevertheless preventing damage to
the substrate material.

For the electrophoretic depositions of coating
compositions it is preferred that a coating cell be used

20 that include an electrode, i.e., cathodes in a housing that
is masked from the substrate material by a slot-like baffle,
it being possible to adjust the slot width and the distance
between the baffle and the substrate material to get the
right width of coating composition strip. Using baffles

25 with a plurality of slots it is possible to form
correspondingly more coating composition strips.

After applying the coating composition the substrate
material is preferably swilled and dried, more especially in
an oven or using ultraviolet light. Furthermore, the

30 substrate material is advantageously swilled following the
removal of composition with the laser.

The areas where composition has been removed with the




it being possible to adjust the slot width and the di stance bgéﬁgen t he
baffl e and the substrate naterial to get the right ng
conposition strip. Using baffles 25 with a plurality of slots it is
possible to form correspondingly nore coating conposition strips. After
appl ying the coating conposition the substrate material is preferably
swlled and dried, nore especially in an oven or using ultraviolet |ight.
Furthernore, the 30 substrate material is &dvantageously swilled follow ng
the renoval of conposition with the |aser. The areas where conposition has
been renoved with the 5 January, 2006 -5 |[|aser may now be el ectropl ated

using one origye My ther Heold 100t el 0t et 1) entd opt ahdng FBt figss:
selective dipping in an electroplating bath, nmasking the areas outside
the at | eastfUevEidEt SRt adripisigl o zanl st ing Mp nitRtestHedks, nore
particul arl y;hel. ' ' Qf . t el t oppost td

nmeans of m?éﬁl&cigﬂqu%a aeg%o%t%?rdl%{kelg{ﬂ]igqhﬁceh'or r]{f{g]h@/ttgrtl: ni que. Wor |neg
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explained in detail in the 10 follow ng description:. Figure 1 is .a

di agr a_rmg'}i @@Zﬁ’e%ﬁeatgwlﬁu%aﬁel? ibr?g'itvietd{%&staa‘ﬁ]o]n% o1 9t arite f or
sel ective elea@dtaR)1aitenGonay it IHy RIS B MNGHNE NBdddi Ple | Npotter
invention. Figure 2°is a dla%{annatyc representation of a coating 15 cel

for' the appltecanignieofora ke feAdeHsBEtion strip with a predeternined
;"‘hﬁ'gg- Cg;tgi“f 3 k8, n%”%‘:ﬁ%’ﬂl ‘iiees""qr%f @es%}ﬁ}err?éi%mxeé | Alpr Qg Laving
g conpositifon l'ayers of the front
. the drawings and will be explained in detail in the
‘10 following description:

Figure 1 1is a diagrammatic representation of the
individual stations of a plant for selective electroplating
employed in performing the method of the invention.

Figure 2 1is a diagrammatic representation of a coating

15 cell for the application of a coating composition strip with
a predetermined width.
Figure 3 1is an end-on view of a substrate material

band having three coating composition layers of the front

and rear sides.



and rear sides. 5 January, 2006 Figure 4 is a perspective view of the
substrate material band represented in figure 3. Fi 2 08nd- on
view of a stanped s substrate nmaterial band bearing two coating
conposition |ayers. Figure 6 is a perspective representation of the
substrate materFaguband il liustd gieesperiigareidw be khgure 7 is an end-on
view of a three- dinensional substrate material band having one coating
conposition strip on the pr8HPSESRE SpIATeHidgurkand) sepraeespedti ve
representation of is the substrai@yeatierial band viewed in figure 7.
Figure 9 is an epd-on view of a further three-dinensional substrate
material  band RA97PRG Bne cddt idly LHIPRiTIYH ofoasstippPeri gure 10 is a

perspective representation ofypkheatebstaials smt ﬁ@]bggggngegggted i n
e

figure 9. Figure 11 shows an end-on view of a substrat .75 material band
havi ng one coating conpositfeatstd gompesaiicin alayerp. area has had

Coat N CONpOSI £ 8fr o 8MOVed J AR5 byl AE bpEALIRRLy 1 ANG M th a
maski ng nmeans for
the substrate material band
illustrated in figure 4.

10 Figure 7 is an end-on view of a three-
dimensional substrate material band
having one coating composition strip
on the protruding part.

Figure 8 is a perspective representation of

15 : the substrate material band viewed

- in figure 7.

_Figure 9 is an end-on view of a further
three-dimensional substrate material
band having one coating composition

20 strip. '

Figure 10 is a perspective representation of
the substrate material band depicted
in figure 9.

Figure 11 shows an end-on view of a substrate

=B : material band having one coating
composition strip, in which a strip
area has had coating composition
removed from it by laser treatment,
and with a masking means for

30 selective electroplating.

Figure 12 is perspective representation of the
substrate material band illustrated
in figure 11.

The electroplating plant depicted in figure 1 for the

35 selective electroplating of a substrate material band is

designed in the form of a so-called reel-to-reel plant, the



30 selective electroplating. Figure 12 is perspective_represen Lon of the
substrate material band illustrated in figure 11. Tﬁ@Q@E@@F¥Bé§é§ing pl ant
depicted in figure 1 for the 3s selective electroplating of a substrate
material band is designed in the formof a so-called reel-to-reel plant,
the 5 January, 2006 -7 netallic substrate material band 10 being paid off
froma first reel 11 continuously, passed through the plant and to the
rear thereof then being wound up on a secohd reel 12 as a finished band.
In this case band speeds of 20 mMmn and 5 higher are possible. Firstly
the substrate material band 10 noves through a preparatory situation 13,

in which it el ahathb Actd dattk o Bl YA d erh dosng Rediowhg fhos &he
substrate. material band 10 is passed 10 through a coating station 14 for

coating witHidohpdiad ol ciHeliawdlabt iRAS 8 BpHdt cbhe kbt ngrd akes

pl ace. The (Gpatidg SHALIAN T JRYLSAUDLIAE LG Un P! o008 | A% 06145515,

as i s diagramati |y represente lgure 2. Such a coating ce I n
princi pl e cenpiirsieshead Husd ng,If drhiexargde Hand rspdedd ovin 27 v/ mapsanae,
which is so.shielded that .uncontrolled deposit of coating conposition in
undesi‘red"S &ﬁﬂﬂ?ﬁ:ﬁﬁﬁﬁp%ﬁ%g$%?e. For this purpose baffles 17 and 18,

which |ike the resitrfly Reh QG S0 A3 trfa WS SthB{d Tl |fdve HreisesRgRt Her
nonconductive plastic, are arranged so that 20 they cover over areas of the
substrat e niENaHa G SICuataon dre nidt o de idoatedcleansdi vacbvated

plate-like anode 19.; . LOMNg to the slot 20 defined by the two baffles 17
and 18 a )
Following this the substrate material band 10 is passed

.10 through a coating station 14 for coating with composition,
where selective electrophoretic coating takes place. The
coating station 14 may comprise one or more coating cells
15, as is diagrammatically represented in Figure 2. Such a
coating cell in principle comprises a housing, for example

15 in the form of a capsule, which is so shielded that
uncontrolled deposit of coating composition in undesired
areas is not possible. For this purpose baffles 17 and 18,
which like the rest of the housing parts consist of Teflon
or some other nonconductive plastic, are arranged so that

20 they cover over areas of the substrate material band 10 that
are not to be coated, relative to a plate-like anode 19.
Owing to the slot 20 defined by the two baffles 17 and 18 a
coating strip is formed by electrophoretic coating
deposition with a corresponding width on the substrate

25 material band 10. The anode 19 in this case consists of
stainless steel but a titanium plated anode is also
suitable.

The coating cell 15 illustrated is designed for
anaphoretic coating with an anaphoretic composition. Such a

30 composition layer is resistant to acid media such as a

nickel, gold or tin plating bath and may be removed in an

alkaline environment. For anaphoretic coating the anode 19




coating strip is formed by el ectrophoretic coating §§§OSition§ﬁé%h a
corresponding width on the substrate 25 material ban nu e 19in
this case consists of stainless steel but a titanium plated anode is al so
suitable. The coating cell 15 illustrated is designed for anaphoretic
coating with an anaphoretic conposition. Such a 30 conposition |layer is
resistant to acid nedia such as a nickel, gold or tin plating bath and may
be renoved in an al kaline environnment. F&- anaphoretic coating the anode
19 5 January. 2006 -8 is connected with the positive pole of an

el ectroplating voltage, while for the supply of current to the substrate

material band 1 cuRGhItN tHRABS Ak ive §J1anasd dpdeairod10midie cel |.
As an alternative cataphoretic coating is possi bl e usi ng a cataphoretic

coating conpeditiigen v&ilsodsitbltdie ThwrRdat efhsatiante dipddia i DI i st ant
to alkalin 1.4 .a r ved .i ] d, e v'rqnggﬂ% Eg%ﬁg%ﬁwity
i's reversed%%%%gtl%ils%%grag§y$§ é%t g??gjtnglkgt{séatq%e%lplqaécea of t eed arode 19. 10
The coating fee the ice19Q des gred ltteainatiiereC eattapd o rednposidd Wimetis ps
formed and, respectively, the areas coated with the conposition are not

damaged af t ®CSERE L ec §8diNTy 2o FERPRT e thT SHINLITBRIE L ¥ Yt Bkanpl e,

ensured by heipie of 19W de @it N ompdd iustdratied, r i e i & dl5
arranged upstream and downstream fromthe coating cell and position the
substrat e matldeildne melgdieh amnide meer tiec alermmygd Hor iaromcald HYEgIITRN Such

(hat 0, 2 ARGCRAST ! N RErsC R S U 28 SR UBAT e
+ place of the anode 19.

. 10 The coating cell 15 is so designed that the coating
composition strips formed and, respectively, the areas
coated with the composition are not damaged after the
coating operation. This protection is, for example, ensured
by the use of guide rollers, not illustrated, which are

15 arranged upstream and downstream from the coating cell and
position the substrate material in both the vertical and
horizontal directions such that the area coated with the
composition strip 22 does not come into contact with parts
of the housing 16. The clearance between the substrate

20 material band 10 and the baffles 17 and 18 is in this case
so selected that on the one hand there is a sufficient
baffle effect and on the other hand there are no points of
contact.

The composition, present in a supply tank, not

25 illustrated, is supplied by way of nozzles to the coating
cell. A pump located in the supply tank is connected by way
of a pipe with a coating cell, a choke valve, also not
illustrated, being intermediately placed to regulate orx
control the rate of coating composition feed. A filter

30 arrangement may also be present. The composition pump is so
designed that by the utilisation of low friction materials

on all moving parts, electric charges are prevented, as



20 material band 10 and the baffles 17 and 18 is in tEis case gi isel ected
that on the one hand there is a sufficient baffle ef L he ot her
hand there are no points of contact. The conposition, present in a supply

tank, not 25 illustrated, is supplied by way of nozzles to the coating
cell. A punp located in the supply tank is connected by way of a pipe with
a coating cell, a choke valve, also not illustrated, being internediately

pl aced to regulate or control the rate of9<€oating conposition feed. A
filter 30 arrangenent may al so be present. The conposition punp is so
designed that by the utilisation of low friction materials on all noving

parts, el ectytteGhiafees Ry avanted. t1as domfsria Jon 280noving heartse a
deposition of the conposition on noving parts, which m ght becone

el ectri cal | yhdidy gegTdnPassme it gimllot SHatTPeheRJMPIRE t1BFC i ght
take pl.ace. dé;h@&urhﬁschS dry ?{g@m]soi@ilc{%grﬁ hil %ROS Q1 substrate 5

material band are i1llustrate exanp Ich are provided with
differently arrargedicomeesi itdiratgh g dinf fdmercaseymds thie substrate

mat eri al band as .sho [ Figures 3 and, 4 three conposi.tion strips 24
t hr ough B?Btedﬁjfafqevl%ﬂdqﬁrcﬂ %Liﬁrues%‘i?gﬁdecflst SHAPHG ot e r BT gi des. 10
This may be feyfifdmea @i RErs fd tdh tiandam Aldanaeshgaatiih $etdiss 15 or with

coating cells, which possess a plurality of slots 20 and baffles and
anodes and, respdd ity gascattfodds B dindta mwitde gl thand st in

ot e Do el IS LR Sl S A sp e i P es
formed, whi el fafdremtf iWwilicdh rRgaTaypdie ot akerttey front and rear sides.

.10 This may be performed either with tandem arranged coating
cells 15 or with coating cells, which possess a plurality of
slots 20 and baffles and anodes and, respectively, cathodes
on either side of the substrate material band 23.

The substrate material band 27 represented in Figures 5
15 and 6 is so prestamped that individual electrical contacts
are already formed, which after finishing may be broken or
cut off. Two composition strips 28 and 29 are applied.
The substrate material band 30 illustrated in Figures 7
and 8 is also prestamped for the formation of individual

20 electrical contacts, such contact possessing, on one side of
a holding strip 31 (which holds them together) semicircular
protrusions 32 so that the substrate material band 30 is
three-dimensional in structure. One composition strip 33 is
applied to the outer side of the protrusions 32.

25 The substrate material band 34 represented in Figures 9
and 10 is as well three-dimensiocnal in shape, holding strips
35 connecting the individual contact elements 36 at their
ends. These contact elements 36 are box-like in the middle
area, a composition strip 37 extending over the middle part

30 of the box-like protrusions. The selective composition

strip (or a plurality thereof) is applied in the case of

three-dimensional substrate material bands over the entire




cut off. Two conposition strips 28 and 29 are applied, The sub te
material band 30 illustrated in Figures 7 and 8 is éigégﬁﬁég%ggégd for the
formati on of individual 20 electrical contacts, such contact possessing, on
one side of a holding strip 31 (which holds themtogether) semcircular
protrusions 32 so that the substrate material band 30 is three-dinensional
in structure. One conposition strip 33 is applied to the outer side of the
protrusions 32. 25 The substrate material lband 34 represented in Figures 9
and 10 is as well three-dinensional in shape, holding strips 35 connecting
t he individual contact elenents 36 at their ends. These contact el enents
36 are box-lsile jian W tH ¢dl @hAean FiCRIMASIT IQr&igH PL@7 extending over
the mddle part 30 of the box-1ike protrusions. The sel ective conposition
strip (or a plur@fitey ther el ioatdmy iafd dne tdie mose Pl fehis?Dnal
substrate ri r..t. i Ja 6 s I epth
as shown in E%g&?ﬁlgss %'?‘ %r gl\égﬁr%%i i’%t%é{ %I(ﬁé%ap%ﬁ%rﬁaﬁgc% o%l%%d%rg
conposi ti onist papsed e rawddt matde yiricerstalt ilkan®@ 8L0 iDyyaaopradadnce with
Figure 1_is passed through a _drying station 38. Drying and 5 accordingly
partial pol MEPFEANEY P¥5deloPRedTet a7 tvwdh lsofpetrrf&grdﬁﬁd ng® stat96T 38,
in which an gveRct gIRENAL Wiet idnStIg butd Qhilch Rl aimadnA ipannad i vely the
conposition strips may also be dried using ultraviolet light and be
partial |y pdiptediaddonldsThe indatinedsp iAd Hegm athigredub diheateonraslti@n band

10 {00 0 RSS20 8] SR AL LT 8 o sl va el
cleared froput-heagoypesiltierisid.p or
10 The next step is for the substrate material band 10 to
be moved through a laser station 39 for selective removal of
coating. By means of the beam of a laser 40 those
composition areas are cleared from the composition strip or
strips, which are to be later electroplated. 1In this case
15 both stripwise composition removal is possible as well as

removal of



strips, which are to be later electroplated. In thisscase 15 5&52

stripw se conposition renmoval is possible as well as January,
2006 conposition fromindividual areas, this being inplemented for exanple
by causing the laser to oscillate over such areas. It is naturally also

possible for a plurality of conmposition renmpval operations in strips to be
per f or NEEMRPEREACE £ rEFhpasi ity 3#r¢¥ﬁ%%jn@hlhebéaggrlmﬁheﬁ$memlb?alh
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to ar ouhd BBtHIreldis 2lfee posdistikaat Bo% sa piudathggdoliy coheolsdsdrorbeam and

the re ' j td.0n..J.Ss: C lete. This_ is.ensured by exactly
setti ngpglﬂ?u‘efglﬁ'aégsrggrepr%%% lml}a\r)seqlzlr%$$° :bn%|??ﬁ%‘§r§ﬁ8 H&Eéﬁf’oﬁ‘ of the
puH ses.cFrgasatidh smoip? usidicdtle thadern. srhépdlimkasapaai42 has been

cl ear ed. .COMPQsSi ti.on stri 2 applied.to the substrate materi al
band 101{1%1 %%Q?ééép‘%ﬁ tﬁlﬁﬁa&?%.oéh%orgﬁﬁ?ﬁh?ﬁ FEMeVA& 3F&hd 10 is now
passed abecoughnaly elfectioMcatlidwgisd od 1ot ASpla0ingi eheeheqibhoplal i ng of
the area,_ 42 cl ga& of .conposition by the | aser takes place. This is

i npl eneMtBAT b E KRSWITSERERS Ve et ARG ot P ngr RBRA0ED Md Cz@nshowTha
figure d@bsprkbesicasett BamiRas W the sAbstretem HEHeEhﬁlﬂ@HH$ 0 &t ear

of -the conposition strip 20 are nasked by two continuously circulating
bl t s 42°THPBLEPEBd 16f CORPLeNE t s Tuis sis rensnsedaby mudetdyualetitande
speed oftpassage ter] d 44 through the apparatus
sg that -s the b%ﬁ%%eﬁgﬁkzg%§%%géggg?agﬁgggFﬁggy? ghe ar ea left free

bet weerf¥FRELGB BE| tHe4Ppulserow VBidutemilh andi db2hindibeteh that the |ike

with elgct{oph akkng 80l Yol e AR LNUS) cared from the composition strip
.22 applied to the substrate material band 10 in the laser

15 station 39.

" The substrate material band 10 is now passed through an

éléctroplating station 43, in which electroplating of the area
42 cleaf of composition by the laser takes place. This is
implemented by a known selective electroplating method. As

20 shown in figure 12 in this case the areas of the substrate
material band 10 clear of the composition strip 20 are masked
by two continuously circulating belts 44. The speed of the
belts 44 is in this case made equal to the speed of passage of
the substrate material bénd 10 thfough the apparatus so that

s the belts 44 keep in step accordingly. The area left free
between the two belts 44 is now wetted with a cloth, a brush
or the like with electroplating solution and thus
electroplated. Dependent on the desired layer thickness this
may be performed in a plurality of stages. If the composition

30 strip is in a marginal area of the substrate waterial band 10,
then it is possible for the selective electroplating also to
be performed by selective dipping in an electroplating bath.
As an alternative to this other mechanical masks may be
utilized, one further possible known method for selective

35 electroplating being on the basis of a spotter technique and

brush technigue.



el ectropl ated. Dependent on the desired | ayer thicknegs_this be
performed in a plurality of stages. If the conpositiosigﬁﬂgﬁxrgﬁéé in a
mar gi nal area of the substrate material band 10, then it is possible for
the selective electroplating also to be perfornmed by selective dipping in
an electroplating bath. As an alternative to this other nechani cal masks
may be utili 26d,2 oreS % LT PRI PO sSEBEEIRESWRARELIGd ftom&alkcisve 35

eIectrO@b@ﬁﬂEléE?fEﬂéHké@QoPaé&ét9ﬁgacéH®F%%%ﬂﬁﬁjyﬂ‘E“aégggtgﬁ55h

techni que. 5 January, 2006 As a |ast~step e substrate materi band 10 is
conpl et 8¢ Eeio@ared BBf RPBING tonpbsPuEbnai $ud téddeatdqupoiss asobnt 46nby
passi ng bbkoliugh &, sWidable aq Lyt:ion. t. on.whet her a
cataphoretFE or anaphore“??édepog%?#gﬁggegﬁgcggéaﬁ%@ﬁﬁﬁ%#%ﬁmﬁ%@%ﬁ}g%ﬁg
aqueousP¥OCESisoMas |hedre enpibyedor thekakureus| tsalsitnatrunally pesschbéct o
el ectropla rious different materials such as gold, palladium silver
and zinc %ﬁ?%airgyéubstrate mat eri al band 10, which normally consists 10
of brass, copgpgerismatwophey mbéoybl¥atboed editfdognente elwiciiopl ated | ayers

be gl t f. ther, t teps f t hi s, bei
ot t or mit e S P S S LabdR, PR TaeI S dorashy Zine

exanpl ecatoeate bofrstaratelmetsophat BAnbayer,, wiliceh doxn@Ply esoh 818t s
conventign%% as manner, as in the formof a seleqtivel_iﬁgated | ayer
b

wiHt hout ©4 BEFERT nd WHPOTE i DETRREF i AgLPY.. THE Iksiiso &Rl dance with
the invenkicekdpatedsl aese hdedhe Peapedf %h”%@ﬁo%ﬁwrﬁ&ﬁ?@{-?r'tﬁé
g N

bands which in accordance with figures 5 throu 10 already have
pr est anPeEe 2R L oRE Rt SEUT WtifePedREnBRESOsMeagRe a2 Preaw rEhsurdtdes,. as for

,exa”p|§ThE @ﬁﬂﬂ&&kﬂﬁé3ﬂ!ﬂé&fiﬂu5§§d3lo4ma%lf%@de&%mﬂﬂétgfieady bear an
electroplated layer, which is applied in a conventiocnal
15 manner, as in the form of a selectively plated layer without a
coating composition covering it. _

The method in accordance with the invention may - as
described - be performed on substrate material bands which in
accordance with figures 5 through 10 already have prestamped

20 ° contacts or other elements or have a plain surface, as for
example in accordance with figures 3, 4, 11 and 12. In the
latter case stamping operations could be performed following
the electroplating operation, although this will require a

larger amount of coating composition and electroplated metals.



| atter case stanping operations could be perfornmed follow ng 5§§

el ectropl ati ng operation, although this will require Jay unt of
coating conposition and el ectroplated netals. 5 January, 2006 - 13 CLAI Vs
1. A nethod for the selective continuous electroplating of a netallic
substrate material band including: 5 a) selectively coating the substrate
material band (10, 23, 27, 30 and 34) with an el ectrophoretic coating
conposition to format |east one conposiiden strip (22, 24 through 26, 28,
29, 33 and 37) on the substrate material band; .10 b) applying a laser to
the at | east one conposition strip (22, 24 through 26, 28, 39, 33 and 37)
to selectivelngmsenove an area (42) which is to be electroplated; c)
applying a netal layer to the area (42) using 15 selective electroplating;
and d) renoving the remainder of the at |east one conposition strip (22,
24 through 36, 28§, ; 7 e : erea] tﬂyg% th idy dd@ai m
1, charact eﬁi'sed%l rr{%%thﬁgf ftoﬁ:gq?%bé?ter%%g%r‘rraet gﬁrgjﬁ andé%sl%ts%%ﬂ;i{haitr{ab

mat eri al band hawi ngtpldsteammed toartteacta telremantteand3. i nfhaidigtdrod as set
forth inclaiml or 2, characterised, .in that the suhstrate material,band
(10, 23, %27, 30 ﬁ‘ﬁd 2@%&)‘3‘:&3@ % PG % T At dtra?ﬁzﬁ &ataeclijiavlatk?aﬁl}’gd and/ or
swlling stage prior tQopgoasi ng7w 3 e GuyPesidi eh dectheopmitmdias set
forth in any one of the preceding clainms, characterised in that a
plurality of coating composition to form at least one

composition strip (22, 24 through 26, 28, 29, 33
and 37) on the substrate material band;

.10 b) applying a laser to the at least one composition
strip (22, 24 through 26, 28, 39, 33 and 37) to

selectively remove an area (42) which is to be

electroplated;
c) applying a metal layer to the area (42) using
15 selective electroplating; and
d) removing the remainder of the at least one

composition strip (22, 24 through 26, 28, 29, 33
and 37).

20 2. The method as set forth in claim 1, characterised in
that the substrate material band is a substrate

material band having prestamped contact elements.

3. The method as set forth in claim 1 or 2, characterised
in that the substrate material band (10, 23, 27, 30 and
25 34) runs through a cleaning and/or activating and/or

swilling stage prior to coating with the composition.

4. The method as set forth in any one of the preceding
claims, characterised in that a plurality of
composition strips (24 through 26, 28 and 28) are

30 applied with the same or different widths, on the same



conposition strips (24 through 26, 28 and 29) are 30 apBIied mﬁbg t he sane

or different wdths, on the sane 5 January. 2006 -14 5i th sides
of the substrate material band (23 and 27). 5. The nethod as set forth in
any one of the preceding clains, characterised in that the coating
conposition 5 is applied using cataphoretic or anaphoretic coating, the

t hi ckness of the coating conposition being determ ned in accordance with
the applied voltage, the nature of the cddposition and the speed of the
substrate material. 10 6. The nethod as set forth in any one of the
preceding clainms, characterised in that coating of the substrate material
band is carried out using a coating cell (15 having an electrode (19) in
a housing.(16) thaidd Sor raskeskK romadHes subsd r ahes P4 €& i phtoandl (Bhaby
baffles 15 (17 and 18), the width of the conposition strip being set in a
manner dependent oA tHedwi Hth of a slot (20) formed by the baffles (17 and
18) and the distance between the baffles (17 and 18) and the substrate

mat eri al ba (1 S rth.in.an

pr ecedi ng gj'ai n?hecﬁg?%%?%%sre%é?%% ﬁegrg%b"gs&tl% a?g %%fge Jlrg{:e& gﬂd (10,
23, 27, 30 and 34)ldmuswidiathararibéeddimftieat ChatcogtiBy doepoeihoddnas
set forth.in claim?7 haracterised in 25 that the dryin {s carrjed out in
an oven (28) or usifPP ?iiﬂﬁ%ﬂ%ﬁcqqiﬁﬁqr%ﬁl%ﬁ%rH%? g% %%tc?%#fﬁgtn any

one of the precedily thickness of the coating composition being

determined in accordance with the applied voltage, the
nature of the composition and the speed of the

substrate material.

10 6. The method as set forth in any one of the preceding
claims, characterised in that coating of the substrate
material band is carried out using a coating cell (15)
having an electrode (19) in a housing (16) that is
masked from the substrate material band (10) by baffles

15 (17 and 18), the width of the composition strip being
set in a manner dependent on the width of a slot (20)
formed by the baffles (17 and 18) and the distance
between the baffles (17 and 18) and the substrate
material band (10).

20 7. The method as set forth in any one of the preceding
claims, characterised in that the substrate material

band (10, 23, 27, 30 and 34) is swilled and dried after

coating.
8. The method as set forth in claim 7, characterised in
25 that the drying is carried out in an oven (28) or using

ultraviolet light.

9. The method as set forth in any one of the preceding

claims, characterised in that the area (42) of coating



clainms, characterised in that the area (42) of coating 5 Januaré; 2006 - 15
conposition renoved is in the formof strips or indi % 10. The
nmet hod as set forth in any one of the preceding clains, characterised in
that the substrate material 5 band (10, 23, 27, 30 and 34) is swlled
following the renoval of coating conposition by laser. 11. The nmethod as
set forth in any one of the preceding clains, characterised in that the
area (42) cleared of conposition by the dldser (40) is el ectroplated by one
10 or nore of the follow ng selective electroplating nethods: selective

di pping in an electroplating bath; masking of the areas outside the at

| east one conposition strip by nmeans of nechani cal masks (44), nore
particul arly bel tcémodsitappl teadvon 0f ihetdd ebeatoel yteipy seans of a
wheel technique, a spotter. technique, or a brushing technique. 12. The

nmet hod as set foriPAiw &mgL oheed$- the preceding claims, characterised in
that the at |east one conposition strip (22, 24 through 26, 28, 29, 33 and

gﬁegnoi lsathnrﬂ).l elfly hEMMYEhd NP ALKkahi DR Qhya6hd oRAHREUSSRLHELGN after
P I'ng
claims, characterised in that the substrate material
5 band (10, 23, 27, 30 and 34} is swilled following the

removal of coating composition by laser.

11. The method as set forth in any one of the preceding
claims, characterised in that the area (42} cleared of
composition by the laser (40) is electrcoplated by one

10 or more of the following selective electroplating
methods: selective dipping in an electroplating bath;
masking of the areas outside the at least one
composition strip by means of mechanical masks (44),
more particularly belt tools, application of the

15 electrolyte by means of a wheel technique, a spotter

technigue, or a brushing technique.

12. The method as set forth in any one of the preceding
claims, characterised in that the at least one
composition strip (22, 24 through 26, 28, 29, 33 and

20 37) is completely removed in an alkaline or acid

aqueous solution after electroplating




