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thhod and Device for Continuous Unlforn1EIectront|c Metal i sing or

‘Etohlng Description 5 The invention relates to a nethod and a device in
par,ki'cul ar for continuous uniformelectrolytic netallising or .etching of
metal surfaces. 10 Methods of netallising or etching, particularly for

processi ng and nanufacturl & prlnted circuit boards and devi ces suitable
for this purpose have ¥eEhoR AR Perige SRy ComE: inpgns PRAEPE™ here i s

described in DE 36 24 481 _Al an_.arr.an %g el ectrolytic 15

application of a netal t&%ﬁ%%g‘%% %'én%lﬁﬁ ted circuit
boards, in which these articles are brought into an electrolysis bath for a
certain residence tine and are then renoved fromthe bath, the articles

bei ng supplie ontal position to an 20 electrolysis chanber
formng the a??%%ﬁgﬁgeibﬁbelng passed continuously through this and after

el ectrol ytigc treatment are brought out of the chanber again, and in which
anodes, power supplies and transport neans are provided. The transport

means are furthes LAveheibe’ palices! ténaeﬂléltﬁ%ﬁ' &naeaohéwaed&hven series
of individual transport nenbers, which securely hold the lateral edges of

the plate- Shapﬁdr@iéﬁﬁéﬁsféﬁdcaﬁﬁfnﬁbﬁg u&ﬁb@:ﬂe&@@tr@myaict ravel, and in
whi ch at the beginning and end of the transport path situated in the

electrolysis metallising or etching of metal surfaces.

10 Methods of metallising or etching, particularly for -
processing and manufacturing printed circuit boards,
and devices suitable for this purpose have been known
for a long time. For example there is described in DE
36 24 481 Al an arrangement for electrolytic

15 application of a metal to plate-shaped articles such as
printed circuit boards, in which these articles are
brought into an electrolysis bath for a certain
residence time and are then removed from the bath, the
articles being supplied in a horizontal position to an

20 electrolysis chamber forming the arrangement, being
passed continuously through this and after electrolytic
treatment are brought out of the chamber again, and in
which anodes, power supplies and transport means are
provided. The transport means are further in the form

25 of an endlessly revolving driven series of individual
transport members, which securely hold the lateral
edges of the plate-shaped articles and move them in the
direction of travel, and in which at the beginning and

end of the tramsport path situated in the electrolysis



2 chanmber, neans are provided whi ch cause the articles to be grasped by the

‘transpert nenbers or released by them Su&h an installation can be used

wi th correspondi ng additional equi pnent also for 5 electrolytic etching for
exanpl e the renoval of netal coatings (denetallising). In other

3ot il Sofln SR S8R YRR e B A L) T
feat ont  boi 5 (EHRE b 2 Y RisBSFE Saderd ok FefpdEoachy| | ¢
metal I'i sati on,e.{e. C%‘lfﬁl‘?rar?lfﬁétf%ﬂﬁ%fiﬁ @&:?%iﬁggéswggﬂdes and for an

etching 15 process as cat hodes. nown ytic installations in

whi ch the arti<dra%dichdirid i tR6nLPeQhipméne a180Byed in a hori zontal
direction through the arrangenent, the 2 spaci ng between the articles and

the countes ele3EdHAEtsIS RSt dIPLEP PESX | ditdifp Ve 1608 NFembial hef nmatanct ure of
printed circuit boards, such |arge spacings have a detrinental effect on

the qual ity ofcdatdrmymt{d@setaibisixiglcessed. Narrow conductor strips on the
printed 25 <circuit boards act relative to adjacent w de conductor
In other arrangements, the articles to be treated are
dipped in a vertical position into a treatment agent or
10 are brought into contact therewith by spraying or
injection, the counter electrodes necessary for the
electrolytic treatment being located opposite the said
article. For electrolytic metéllisation, the counter
electrodes are polarised as anodes and for an etching

15 process as cathodes.

In the known electrolytic installations in which the
articles are disposed horizontally and are moved in a
horizontal direction through the arrangement, the

20 spacing between the articles and the counter electrodes
comes to approximately 100 mm. In the manufacture of
printed circuit boards, such large spacings have a
detrimental effect on the quality of the coatings to be
processed. Narrow conductor strips on the printed

25 circuit boards act relative to adjacent wide conductor
strips as peaks, on which the electrical field in the
electrolytic treatment cell is concentrated. Therefore
a higher localised current density forms at these

points, so that these points are thus more intensively,



stfips as peaks, on which the electrical field in the electrolytic

treatnment cell is concentrated. Therefore & higher |ocalised current
density fornms at these points, so that these points are thus nore

i nt ensi vely, 3i.e. nore rapidly electrolytically et ched or netallised

t han wi de condyctor stri a .es t hic s ratio 1.3 and
more 5 are entofnt BPEF %Pﬂlﬁé’yvzﬁlle t?ﬁ%%?ﬁf%é“%tf ?‘Et ed

circuit board. 5%5 e ent electrlcal field |nten5|t|es
| ead to an attg ﬁgﬂﬁb%?hp%rgPE}Fgﬁi %%f a conductor strip and thus to
under- etching. This is no longer tolerable in fine conductor 10

technol ogy, in which conductor strip wdths of 0.1 mmand |l ess are to be

produced. In opdeq baspQky@calis: rt?ﬁ'e?&?éé%r I QUSI SBASHT £53 k3 RS DI e,

i ndividually or in conbination. Thus for exanple the electrolytic

treatnent may BeeCahcofdteredabta th‘éWv%lﬂlbﬁg PNt d Yon HWE VR fddk tdE S way
the efficiency of the treatnent installation is reduced. |nprovenents are

al so achi eved @i phriagednkdirgedts poardy bouwdEery avseimnd (e bEferant he
ot her hand, the peak 20 effect described may al so be avoided in that the
spaci ng bet weeelesttdcaldd fialdodatensitdescd el ftay an attack on the
lateral flanks of a conductor strip and thus to under-
etching. This is no longer tolerable in fine conductor
10 technology, in which conductor strip widths of 0.1 mm

and less are to be produced.

In order to solve this problem various measures are
possible, individually or in combimation. Thus for

15 example the electrolytic treatment may be carried out
at a low current density. However, in this way the
efficiency of the treatment installation is reduced.
Improvements are also achieved with an enlarged spacing
between anode and cathode. On the other hand, the peak

20 effect described may also be avoided in that the
spacing between anode and cathode is reduced so far
that the narrow conductor strips no longer act as
peaks, but as surfaces. This is the case particularly
when the counter-electrodes (during etching the

25 cathodes, and during metallising the anodes) are
brought closer to the articles for treatment to a
spacing of 1 mm or less. In this case the maximum
usable current density is limited only by the required

quality of the metal coatings to be processed or



t hat the narrow conductor strips no |onger act as pe &g Shegy Has Heen es.
This is the case particularly when the cousater-electr H H chi ng
the 25 cathodes, and during netallising the anodes) ser to
the articles for treatnment to a spacing of 1 mmor less. In this case the
maxi mum usabl e_cury ent. densi ,sJdimted only, the require ual ity of
the nmetal coat Pﬁé’g"(‘:&%é %@sgﬁ%@ess'ﬁ@gﬁ? e§g§fﬁ€%§j %Ee‘%ﬁ odes are
described in . 5 | n r | anal . ' [ on

PCT/ DE95/ 0013%%&%&2‘5& 2l 0 st NGB N8 AR RPN SO i
theory and by way s | t {ﬁg@t' L gur es
W thout restricti r%ﬁlﬁéﬁ{gr?vgr% %ﬁ%’%%ﬁﬁgﬁé&ﬁ% e 1é:£aﬁ& esign

ot aCCor di NG 6 ohhere SRR 2Whes R Sng Wt i [4BAE Ly CBlegl oot 15

Figure 2: a theoretical view of an etching nethod according to t

i nvention; fi gdoRisidexad1§Ocvedlchd irdiers: NBdmdd typ i wish cRtiwdigdble

according to the invention. For reasons of sinplicity of the draw ng, the

devi ces are notinskonductor tstxdps ehich act as peaks. Thus an
electrolytic treatment with extremely small spacings

between anode and cathode is preferred.

10 Such devices, which are used for example for treating
strip-like carrier materials or metal strips, are

described in DE-0S 25 11 336 and EP 0 264 510 Al.

Small spaces between the anodes and cathodes may be

15 produced in particular with roller-shaped electrodes
which roll along the surface of the material for
treatment. Such an arrangement is described in WO
94/03655, whose disclosed content is incorporated in
this Application.

290
In order to avoid electrical short circuits, in this
case an insulating spacer means is provided between the
roller-shaped electrodes and the article to be treated.
Suitable for this are for example partial coatings of

25 the rollers, which are so constructed that the current
permeability is extensively maintained by the film of
fluid lying between the rollers and the material for
treatment. It is also possible to use the resist

applied to the surface of the printed circuit boards,

!rws&wmwﬂssﬁm
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25 According to Figure 1, a cathode 11 and an anode T H i a
‘bath cantainer 9 with electrolyte liquid H. A source ﬂ 13 is
el ectrically connected to 5 the anode and to the ca t he

source of bath current is switched on an electrical conductor, in this case
a part provided w,th a,netallic surface of a netal part 14, is introduced

h .
into the anodePRLEnbBBLHEt REPERECBLIBF(tHSr CORUCKOTMAEQ 3R th the anode

] h h s d ited i h f this,
netal whi ch haEOBEERD SECPORRCEYBm %52%%%&:@%’533?%%&?[ ﬁi‘hé%e?at%e'fi &
d I f ' ' . IS .
el ect ol yi ca HE SRt tnstrebifo phd iéﬁ?@ﬁ?@i?ﬁ%&%ﬁ?ﬁ&& P4 on
h 1 ; hS o 6 i t
olectrolyte |15i, 2FLRS Shab elrE LiFeTLE) aB2) enlableohlo e 10”15

The referegce nunber 17 synbolises an axis about which the netal part may
be rotated. After a rotation of the nmetal part through [err] in the

direction of gyl 2811éP§ mByafofceRaiped b8 2he@hdd fosmew - - - - 25

insoluble electrodes. For electrical contacting these,

due to the rotation, , must be electrically
conductively connected via slip rings and slip brushes
10 to the source of bath current. This slip ring
technique is however technically complex. Such
arrangements are shown in the Patent Applications DE-P
441 7550.7 and DE-P 44 17 551.5. In these, for
example, electrically non-conductive spacer rings are
15 used as insulating spacer means on the roller, or the
insulating layer of a photoresist on the surface of the
printed circuit board surface. For contacting, slip
contact brushes are used, attached to slip rings on the
rollers to be contacted. The disclosed content of the
20 named DE Patent Applications is included in this

Application.

In electrolytic etching according to known methods and
arrangements the slip ring technique is also necessary,
25 1in order to connect the insoluble roller-shaped
electrode to the source of bath current. If the
roller-shaped electrode is disposed between the
material for treatment and an electrode lying opposite

said material, both during electrolytic etching and

THIS SHEET HAS BEEN ‘
REPLACED




Patent Cains: 5 1. Met hod of continuous uniform el ect

This Sheet Has Be

) en Replaced
metal | irsing or etching of metal surfaces & printed ci rcw/f’lﬂ%”’%{lj’lﬁl
whi.ch - the netal surfaces and el ectrodes |ying opposite 1 re

brought into contact with a treatnment agent, - an el ectri cal

appl T ed bet veeps Lhe; fehal 25y a65SnaRd1 { B8 LEGLERARS ol By

&é -
odes contal ni ng an

A aveara

el ectrically non-con I nsoruble 1 nterne r

el ectricall cgg?aef' Lal s QN LN u Si .
bet ween theyneta su??gbggﬁgﬁgetﬂgeg#g%§?g eg? gﬁ% %gPF ggg%

voltage is

surfaces al a £fGh! tBOEABEriAl £6P! 88bathieRt] Nafdvbiirng?AERARg’ on! el I
relative to e

metal surface.tRe sidétdpdrhecpolieg £acthgi thé mabBataatiefbged by a roller
rotating about its longitudinal axis as an 25 internediate el ectrode.
3. Met hod5saccoregtmenip. onthef mébal pmesedthgreferesbechonadhavusdg i n t hat

speed of novenent being adjusted in an appropriate manner

the internediate electrode rolls along the netal surface

or contacts

a w pi ng manneremawved| foomi thisyelaesttadengitherr cedtinachalyr or in

chronologically repeated treatment cycles.

continuous removal a second source of bath

For

current is

It

suitable, which during metallising is positive relative

10 to the electrode, and during etching is negatively

polarised relative to the electrode. For example the

material for treatment, a printed circuit board, can

be conveyed in a horizontal position and in a

horizontal direction through a tredtment installation.

15 The roller-shaped electrode, which is electrically

conductive at least on its surface, rolls along the

surface of the material for treatment, an insulating

spacer means being provided, which avoids an electrical

short circuit between the electrode and the material

20 for treatment.

During etching, the positive pole of the source of

current is electrically connected in a way known per se

with the material for treatment, for example via

25 electrically contacting clamps. The negative pole is

connected to the electrode via a slip contact and a

slip ring. The etched-off metal is deposited on the

said electrode. A second electrolytic cell is formed

by a further source of bath current, the electrode and

in

7




5 being introduced between the internedi ate el ectrode and the netal
‘surface. 4. Method of metallising accordfng to one of the preceding
clainms, characterised in that nmetal ions 10 required for netallising are
fed to the treatnment agent by electrolytic dissolution of the el ectrodes or

by metal salle frchaflabadaess Akl Sl Gle [decOhdCEM DEi Ay, 15

characterised in that t es are nov contr nuously or

intermttent! wikploded @ ¢H Gidy Qiﬂ‘méﬂé‘télé‘é@fédédféﬁit t%@%%&ﬁcor di ng

to one of the preceding clains, 20 characterised in tha rinted

circuit boardgher ma@REHEOEdY [tFeatddriig M@!éééi@:gv@r%&é%ﬁgahére
di sposed in a horizontal position, and are horizontally 25 7. Devi ce for

conti nuous uniskevedelsetirice Wi Gatt alurrnty 8 cdiedgedivid! the ssHh@ces on
printed circuit boards, conprising 8 the netal surfaces, electrodes

| yi ng- oppdsi t eliipesenthct- and &ltipe atimgntwidgethe rebartrode vad hchide net al
surfaces and the el ectrodes, a source of voltage in electrical contact with
t he negative pole of the first source of bath current and
its negative pole with the electrode lying opposite the
material for treatment. The metal is deposited on this
latter, said metal being again dissolved from the
10 electrode again after the material for treatment has

been etched.

Should metal deposited on the electrode during
metallisation not be entirely removed again, this can

15 Dbe etched off, the polarity of the sources of bath
current being intermittently changed in a way known
per se, and plates having insoluble metal surfaces
being also treated in the installation. In this case
the metal dissolves again from the electrodes and

20 deposits on the counter-electrodes, which in this case
are incorporated cathodically, so that no further metal

is deposited on the electrodes.

In such methods, the electrode must be electrically

25 contacted via slip contacts. This is constructively
complex and requires intensive servicing. Furthermore,
an additional source of bath current is required.

Again, the treatment method for removing the metal



metal surfaces and the el ectrodes, and 10 - el ectrically non-contacted,
insoluble internedi ate el ectrodes di spose® between the netal surfaces and
the el ectrodes, said internediate el ectrodes containing an electrically
conductive material, being provided 15 externally with an electrically

Insulating internedjate | ayer, d bei rot at apl e,and forne s aroller.
5 Bev Se. aCRRGR TR P10 She, S1SeREoRds Rnak oBenLARSETRRE S 2P el at o
electrode is provided on its external 20 surface with electrically

i nsul ati ng spgﬁFﬁﬁqﬁééﬁE?QQ. Devi ce according to clains 7 or 8,

characterised in that the electrodes are in the formof plates. 25 10.
Device for netallising according to one of clains 7 to 9, characterised by

el ect rodes considd of 4! Bhd8YybPePEolRPARL Lederroall pablieath A devi ce

according to one of clalns ising or e

2?;26??t2|5?;ﬁﬁgﬁﬂﬁﬁgf%ﬁthmiééQEtﬁ&fﬂlﬁUééﬁgbﬂéiEbﬁﬂtﬁktéﬂébtéeaégs or

may also be used. 1In this case however, suitable
measures must be taken in order to keep constant the
metal ion concentration in the electrolyte fluid. In
the case of metallisation of the material for

10 treatment, for this purpose for example salts of the
metal to be separated are added. During etching, these
nust be removed again from the electrolyte by suitable
methods. A continuous supplementation of the metal
salts results in a continuous consumption of metal

15 salts, decomposition products thereby being
continuously enriched in the electrolyte, and requiring
to be removed in a complex manner from the electrolyte
and disposed of. The use of cost-effective socluble
electrodes is not possible, because these, due to their

20 dissolution, are not dimensionally stable, and

therefore do not permit a constant small effective

distance between anode and cathode.

In view of this, the problem underlying the present

25 invention is to find a method of continucus uniform
electrolytic metallisation of etching (demetallising)
of metal surfaces, particularly also of printed circuit
boards, and a device suitable for carrying out such a

method. In particular, disadvantages of the known
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Plates in particular can be used as counter-el ectrodes. The source of bath
. current is connected to these el ectrodes.gBetween the material for
treatment and the counter-electrodes there are | ocated novable, for 5
exanpl e rotating roller-shaped el ectrodes, which are not connected to the
source of bath current. The spacing between the material for treatnment and
t he count er - cPBERPEFeINMs XXRRISMERTE BTied & by @vaidadve shila &tiddi at e

el ectrodes. The,imterned'ate el ectrodes 10 are electrically conductive.

They are howeBetAftRBe§REATaAYRELAEESal | y i nsul at ed manner and for

exanple nove in arolling fashion at a very small distance fromthe
surfaces of the material for treatnent. I n one enbodi nrent of the invention

he 1L e g oL SGUBHCS £ on Gl Bhagaapasl Yrggpriaces of the
rotation hei ”ﬂd@ghﬂégégué%ﬁxbb&%u%gésh%fs ‘ngea‘}.%v%fnttﬂbgz il a‘?{ d
treatnent 1 n an appr prlate way . In"order to avol |reé't I'TEa%IC

contact between £he SBhekiakmkor &ﬁ%akgﬁﬂ{nﬁﬁﬂkﬂ|¥%ﬂf§éﬁéif% surface of the
e

i nternmedi ate el ectrodes, there ar ocated t herebetween electrically

i nsul ating spgRe&rsE888. t¥hmelna" 8188/ BRFheels0 Jf Henlntdingrs, for
exanple ceramc 25 particles or partial plastics coatings, textile

structures ormatéfiats, rwhiehohret her 1paeti padtI8t @datled Withhenedalier side
of the internedi ate el ectrode. Their shape and arrangenent are so sel ected

10 In the method according to the inwvention in particular,
small effective distances are made possible between the
anodes and cathodes, so that extremely uniform metal
coatings can be obtained on printed circuit boards with
narrow and wide conductive tracks. Soluble anodes are

15 used as counter-electrodes for continuous
metallisation. Supplementation of the metal ions by
addition of metal salts to the electrolytic fluid is
not necessary. In electrolytic etching the
metallisation for example is not interrupted during the

20 manufacture of printed circuit boards by cyclical
demetallisation procedures on the electrodes. In
addition the arrangement according to the invention is
simple in construction and requires no complex outlay
on servicing, as there is no necessity to use a

25 complicated slip contact technique for rotating roller
electrodes. In the device according to the invention
electrodes formed from the metallic surfaces of the
material for treatment and counter-electrodes lying

opposite to these, are located in an electrolytic cell.



that the electrical field Ilines can pass substantially 11 unhi nder ed
through the thin filmof liquid |ocated bgboween the internediate el ectrodes
and the material for treatnent. The el ectrical screening effect of these
spacer means is small. For exanple, screening 5 effects of the individual

spacer means can be conpensated_for if the spacer neans are_|l ocated on
rollers dispos%HaE?%nbntﬂirﬁ%FﬁéﬁFoﬁaﬁfEﬁr§ﬁ§ﬂoﬁﬁ cRupkerredacksodes.

instal |l ation, d offset t ne, anot her., The internedi ate el ectrode is
oref er abl y _conhe (RPWRCE OF  BAEGNCRREEREDRE FORBECERD £6r tBESEyl o of
Thai 1 o des. SHECEROASR | hdbidaR il RRlErdalo 2o rBarRRE" AR Hl O
t hei r oxi des. [ a e

t -el t ' ' ] toi
ColTanl v avor (Ot Er Te1 SEPoleRmPRERH0 AT oREE BTk RARAX, COULACT D

bet t ' ) d | .

ot i et Son SRARIE Fotating! ro1 EETERapRA B ERACE, RIS B |

the side faci ngof heommddosle tSUEREIsBBEBL! bgabhen elirtharTat ggeal for
treatnment, therefore, netal Is deposited on the side of the internedi ate
el ectrode facigSagivy béOkeéhicthe material for treatment and the
counter-electrodes is extensively bridged over by these
intermediate electrodes. The intermediate electrodes
10 are electrically conductive. They are however mounted
in an electrically insulated manner and for example
move in a rolling fashion at a very small distance from
the surfaces of the material for treatment. In one
embodiment of the invention the intermediate electrodes
15 can also contact the surfaces of the material for
treatment in a wiping manner, their speed of movement

or rotation being adjusted relative to the surface of

the material for treatment in an appropriate way.

20 In order to avoid direct metallic contact between the
material for treatment and the metallic surface of the
intermediate electrodes, there are located therebetween
electrically insulating spacer means, which are
permeable to liquid and ions, for example ceramic

25 particles or partial plastics coatings, textile
structures or plastics rings or other profiled
material, on the outer side of the intermediate
electrode. Their shape and arrangement are so selected

that the electrical field lines can pass substantially



25 material for treatnment, and during etching on the side facing the
material for treatnment. By nmeans of suitallle construction, the internediate
el ectrodes can al so serve to transport treatnment fluid Thi s Sheet Has
Been Re laced 12 on to the surface of the material for treatnment. For this

E’ﬁLEE’SEULQZLS%%%%SE%%&%%S%%%{%iixriﬁé?&i”ﬁ& dndardt p“‘f’ ‘
: . . 5 - : . . ¢

Such roll er - snEsSeEhc AR GRS ATt FhodEs o A SR Tt O
| nt er nati onal gekegkgﬁga%h@_a}t | %fg/e%%&ql%é%%ﬁpgﬁé\é@ ginvention

will be illustrate escribed in theory an  exanple with
reference to tbReded8bARER! ieakisdys®Bmalil. WHIO Wxdngslld, ?dﬁ@eﬁi}?g _
i nvention thereto. Shown are: 15 Figure 1. a theoretical device actording

to the inventi aerfett8UbE Zhed ihBAYifuadalspacit aleatis &laNiBE process
according to the invention; 20 Figure 3. a theoretical view of the
metal | i sati on compensated for if the spacer means are located on
rollers disposed along the direction of transport in
the treatment installation, and offset to one another.
The intermediate electrode is preferably constructed
10 from an insoluble material, for example of stainless
steel or titanium with or without a coating of noble

metals or their oxides.

The spacing between the intermediate electrodes and the
15 counter-electrode is of such dimensions that here also

any contact is reliably avoided.

Such intermediate electrodes disposed in an insulated
mammer between the material for treatment and the

20 electrodes are metallised on the side facing the anode,
and demetallised, i.e. etched, on the side faéing the
cathode. During metallisation of the material for
treatment, therefore, metal is deposited on the side of
the intermediate electrode facing away from the

25 material for treatment, and during etching on the side

facing the material for treatment.

By means of suitable construction, the intermediate

electrodes can also serve to transport treatment fluid



process according to the invention. For reasons of sinpt

‘the devices are 25 not shown true to scal2. Accordlng

are located in a bath container 9 with electrolyte I|qu

and an anode 12. A source of bath current 13 is TH'S SHEET HAS BEEN
REPLACED 13 electrlcall conne he.anode_a ode.
an electrlcaJ QQNERKEQﬁ ? FHT <C gagg gﬁflﬁ? g?ﬁeg ﬁeg net PFi ¢
surface or 4, n apade or the
cat hode, is 5 f%réﬁ%é?%F ?#@ ﬁt anogg?ggt%iéétpaPE mﬂgx ?ﬁg source of
bat h current t n - p S
deposi t ed, anéﬁﬁﬁ%s di vedg?r%%1?é§ﬁaﬁ%§ﬁ %ﬁg@%okpﬁe 2 ectrggkggs
procedure. rﬁkésqar@ﬁﬁmﬂﬁﬁ #%ﬁiéeiittérsokég 8ni FBLAl di§t39bution

electrolytlcal enoved fro e area 16 of the part and deposited on the
cat hode 11g |fo@rtﬂél€é:ﬁ§i§91n§'a€h§béﬂﬁeﬁ€tﬁédﬂﬁiht | guibabekesinbolimentkui d is

I nsol uble, then gas is generated at the area 16 facing the cathode. 15
for such roller-shaped electrodes are described in WO

94/03655 and in the International Patent Application

PCT/DE95/00134.

10 The present invention will be illustrated and described
in theory and by way of example with reference to the
diagrammatic Figures, but without restricting the

invention thereto. Shown are:

15 Figure 1: a theoretical device according to the

invention;

Figure 2: a theoretical view of an etching process
according to the invention;

20
Figure 3: a theoretical view of the metallisation

process according to the invention.

For reasons of simplicity of drawing, the devices are

25 not shown true to scale.

According to Figure 1 there are located in a bath
container 9 with electrolyte liquid 10 a cathode 11 and

an anode 12. A source of bath current 13 is

THIS SHEET HAS BEEN
REPLACED




The reference numeral 17 represents an axis about which the metal part can
‘be rotated. After a rotation of [err] of 1he netal part in the direction of
arr.ow 88, the netal deposited in area 15 is now opposite the 20 cat hode.
Here it is etched off again and finally deposited on the cathode. At the
same tine netal, etched f is now separated fromthe anode_in the area 16.
Thi's procedur eelr%c'?%’p%%ﬂelﬂ, cmﬁc’é%&rﬁgpﬁhﬁi agode| apdy Eontheneathodehe

el ectrodes, faq exaque Wit h ﬁS cant#nuoui rghation of the tal part. The
flow of el ect rot 1 $HOUGHCRheCABAREFRE L r FBaFRYS GRBG Rl bt al part comes
about due to t £ v, | N b cal CLLVLL] f l,ectrol yte
14 fluid and #ﬁ%é%%tﬁy%agtﬁéﬁiiﬁét ﬁV‘ggggg é’ér eg‘sgggap%’g?aﬁ%onduptor
bet ween the elgei pGess ﬂgecaﬁﬁgggewiéya99etgﬁoagogg the IQEESBEEeEQEd'ate
menber thus involves aninternedrate €lectrode. Tna preferre

embodi ment gt he; ypmslid$ ﬂ@&téﬂéeaﬁédégﬁ%ﬁo&g;g%eﬁ @ﬁﬁﬁ' Eﬂaagsu?ey er,

which rolls at a very close spacing to e suri of the materia or
treat ment. FOlo@XaHBH Cciitisdn® 18! sWitOhe@NoRUUENEhCDh PRYARL-BaNMEBEDEE can be

passed along the surface of a planar article subnmerged 10 in a verti cal
position in ththd radyramdtd]l uisl. deposited, which has dissolved from
the anode due to the electrolysis procedure. If the
metal part 14 itself is soluble, metal is
10 electrolytically removed from the area 16 of the part
and deposited on the cathode 11. If on the other hand
the metal part in the electrolyte fluid is insoluble,
then gas is generated at the area 16 facing the
cathode.
i5
The reference numeral 17 represents an axis about which
the metal part can be rotated. After a rotation of
180° of the metal part in the direction of arrow 88,
the metal deposited in area 15 is now opposite the
20 cathode. Here it is etched off again and finally
deposited on the cathode. At the same time metal
etched off is now separated from the anode in the area
16. This procedure is repeated, with corresponding
relative movement to the electrodes, for example with

25 continuous rotation of the metal part.

The flow of electrolyte through the non-electrically
contacted metal part comes about due to the very

varying electrical conductivities of the electrolyte



The met hod according to the invention is particularly suitable for treating
.printed circuit boards which are passed i ®4a horizontal position and in a
.horizontal 15 direction through a treatnent installation. Such an
arrangenment of the el ectrodes and of the source of bath current is shown in

< connect ad obV Ve BEoBEr FR8I PSE AR PAEE ng TRELARE Ao PoER, AR LSS AE ° T
Cour ce. of "bat PP Eh: SHa6iefr BEbwBLE Chl lact3palR]PErRCLasfode®

ongi tudinal |y pxhgadede! gnblig hanerls! e liiiiena e ndfipes! eRRd ate 25

el ectrode is high ectrically conductive at least on i1ts surface. It is

mounted to be yRybivas! ynothesinbieate! B1eberB@Rl.i NGnPhNprégersad hat
di fferent thicknesses of printed circuit boards are autormatically

conpensat eg f osmbddiméNt SERe | ifRagiageball veeroldle isuihaeheototheof an
material for treatnent and the roller-shaped internedi ate el ectrode is

enabl ed and keglomgasé ardlberj nehiehi pglasdapr ef eealyl yleser spakjinghito
spacer means, which are not shown here. The roller rotates at a 5 speed of
rotati on whi chtipe ederfide obrthematerialt fort czrapmentspefdrobxample
material for treatnent in a horizontal direction. If differing speeds are
such a roller or an equivalent movable member can be
passed along the surface of a planar article submerged

10 in a vertical position in the treatment fluid.

The method according to the invention is particularly
suitable for treating printed circuit boards which are
passed in a horizontal position and in a horizontal

15 direction through a treatment installation. Such an
arrangement of the electrodes and of the source of bath

current is shown in Figure 2 for an etching process.

The material for treatment 19 to be etched is connected

20 via electrically contacting clamps not shown to the
positive pole of the source of bath current 20. The
other pole of the source of bath current is connected
to a cathode 21. A roller 22 longitudinally extended
to the plane of the drawing as an intermediate

25 electrode is highly electrically conductive at least on
its surface. It is mounted to be vertically adjustable
with its bearing pins 23, so that different thicknesses
of printed circuit boards are automatically compensated

for. A very small spacing between the surface of the



sel ected, the surface of the internediate el ectrode w pes along the surface
‘of thematerial for treatnment. 10 The spat$ng between the counter-el ectrode
21.pol arised as a cathode and the roller is not critical as regards the
quality of electrolytic processing of the material for treatnent. By neans

o ﬁfc’;f‘diwg. 8Lﬁﬁf€éﬁ£€g€éﬁ%€3%?m?§@ LFRACERE EBEASE  BRADRR. ey le 2 e
be al ool acag Sitenfiffiade | fEcErond 18°eRhbTEh 4fia%keBrobohBEAL 5% ﬁ""Bn
whi ch no net al 1,05, DI dnf 'ﬁrﬁggygsyt ﬁszﬂ:alnepg ﬁinyﬁhag‘éﬁoﬁxé

noved i nto the naned area aval e cat e sur é for

deposi ting of wHidechd ndBighoint hetal | yTHEaPbE1e25rofEradvart age in this
respect is that, in the etching process described, a recovery of netal

t akes pl acs. Aﬁsbéd GB| rethetd 68| wh£6RVHFEL£ERAD Scafeefsiaehaéow B8k
necessary. During electrolytic etching the netal passes fromthe materi al

for treatnent Hramdgortorsgeed ofithdemibéttal afdrt besatmeht fheacat hode.
For this purpose according to the invention only one source of
horizontal direction. If differing speeds are
selected, the surface of the intermediate electrode
wipes along the surface of the material for treatment.
10
The spacing between the counter-electrode 21 polarised
as a cathode and the roller is not critical as regards
the quality of electrolytic processing of the material
for treatment. By means of sporadic offsetting of the
15 cathode in the direction of arrow 24, the point at
which the largest éuantity of metal etched off the
material for treatment deposits and is located in the
effective area of the roller, can be displaced
laterally, so that a new surface area of the cathode,
20 upon which no metal or only a small amount of metal has
as yet deposited, is moved into the named area. 1In

this way the available cathode surface for depositing

of etched off metal is totally usable.

25 An advantage in this respect is that, in the etching
process described, a recovery of metal takes place.
Additional chemical recovery methods are therefore not
necessary. During electrolytic etching the metal

passes from the material for treatment firstly on to



bath current is necessary. Furthernore, no _electrical contacting of the
‘rol-ler-is necessary. In an etching 5 |ns?§IIat|on a plurality of rollers
are preferably disposed in the transport direction of the material for
treatment in succession. Simlarly, these may al so be | ocated for two-sided

and/ or synchr opRySyé1 £ak NBRE eﬁehhSanb“EQQ Cathdidle . DORLES £nel t he
undersi de of the 10 same. Figure 3 shows a theoretical view for

nmetal | i sati on phrposdt &€csidingt tbothes iBvent idnhonliobhal spagicel @F The
source of bath current 26 is connected to the 15 positive pole at the

count er - el ect ripsieh (euodent 27s| Heogssppysi t FurtBerbeei, ahof ellectedicsnt 25,
the negative pole to the material for treatnent 25. The rotating roller 22,

as al ready desconbadting hof efheenokler Esgneeedsary.i nIhhenf etehdhgan

i nternmedi ate el ectrode. 20 The anode 27 may be in the formeither of an

i nsol ubl e & atnatablamienel acplodality bt rolders amecprefevaplynal |

constant spacing is set between the material for treatnment and the

i nter nedi at e 13PN . iR nilee ckBaRSPPrsf dimestipReofathepmaterialh&ornode

and 25 the roller is not critical for the quality of the dep05|ted met al

coating on t hetFeRgprent B suceasaian. TﬁF?lééF%Ybstpﬁ§eu§éYoP15° be

cost-effective, sol ubl e_anodes e met r e to the pernmanent

di ssol ution catPRRt %éa%%ﬁt Y%n%%ﬁﬁé ag§2°Fh§¥EFgF€nRH§IHrgétﬂﬁ§5i9§ble for
the printed circuit boards, on the underside of the

10 same.

Figure 3 shows a theoretical view for metallisation of
printed circuit boards 25 in a horizontal position.
The source of bath current 26 is connected to the

15 positive pole at the counter-electrode {(anode} 27 lying
opposite the material for treatment 25, the negative
pole to the material for treatment 25. The rotating
roller 22, as already described with reference to
Figure 2, is in the form of an intermediate electrode.

20 The anode 27 may be in the form either of an insoluble
or as a soluble electrode. 1In both cases an extremely
small constant spacing is set between the material for
treatment and the intermediate electrode.
Independently of this, the path between the anode and

25 the roller is not critical for the quality of the
deposited metal coating on the material for treatment.
This permits the use of cost-effective soluble anodes,
whose geometry due to the permanent dissolution cannot

be kept constant, and therefore would be unsuitable for



17 direct use without the internmedi ate el ectrode according to the invention
*and wi't.h a very small spacing between ano8€ and cathode. 5 By means of
sporadic offsetting of the soluble anodes in the transport direction 24, in
this case also all areas of the anode in succession are used for
metal lising. T yi ' . i ne of
the rol ler i s Sones nubos L adieney L H0eER0TLE, LT8ctpsE SouBting
offsetting 10 € exd | Oiyedeidhi oAa Ofi tRCa 08RG ERATIVBPARIAG BBERLeR ONIY
alittle metal has yet been etched, 1s broug Into a position lying
opposi te the naidde Goid thode, of the roller. For electrolytic
netallisation of both sides of 15 the printed circuit boards, correspondi ng
devi.ces with roller-shaped internedi ate el ectrodes are al so | ocated on

t heir undersides. The invention is not restricted to the use of roller- 20
shaped i nt 8r mBir atemred axff rapmsadiatoffsettbngudEsthachodiibiéer adedesf a
different shape with an if necessary rel ative novenent equivalent to
rotation to the dikertzinsports diredeionl 24whinhthis aasel abse &dl

i nteracti on. 25 .
areas of the anode in succession are used for

metallising. The area on the anode lying opposite the
upper contour line of the roller is continuously most
10 intensely etched. By means of offsetting in direction
24, areas of the anode from which no metal or only a
little metal has yet been etched, is brought into a
position lying opposite the named contour line of the
roller. For electrolytic metallisation of both sides of
15 the printed circuit boards, corresponding devices with
roller-shaped intermediate electrodes are also located

on their undersides.

The invention is not restricted to the use of roller-

20 shaped intermediate electrodes, but also includes such
electrodes of a different shape with an if necessary
relative movement equivalent to rotation to the other
elements of the cell which are available for
interaction.

25
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PATENT CLAIMS 1. Method of uniformelectrolytic metallising, etching 5 or
demetal lising of a netal surface, in whicR8- the netal surface and at | east
one el ectrode |ying opposite it are brought into contact with the treatnent
medium 10 - an electrical voltage is applied between the netal surface and
the electrode, - at least one electrically uncontacted-insoluble 15

I nt ermedi ate nenber consisting at |east on parts of | “laﬂmg of an
electrically cgﬂﬁ. [ Fﬂ%eri al, and acting as an wﬁl@m“‘m\ Med
between the netal surtace and the el ectrode. 20 2. acchbrding to
Claim 1, characterised by a roller rotating about its |ongitudinal axis as

an internedi ate nenber. 3. Method according to one of the preceding C ains,

25 characterised MBthBat ofheni fbemmeleate ol HIQY meddld igliong Etenivipl
surface or contacts it in a w ping manner, an electrically i1nsul ated

i ntermedi atse | eyedehetallisingposed hetwfepurfade)t dnmtiiahe menber and the
metal surface.
- the metal surface and at least one electrode lying
opposite it are brought into contact with the treatment
medium,
10

- an electrical voltage is applied between the metal

surface and the electrode,

- at least one electrically uncontacted insoluble

15 intermediate member consisting at least on parts of its
outer surface of an electrically conductive material,
and acting as an electrode, is moved between the metal

surface and the electrode.

20 2. Method according to Claim 1, characterised by a
roller rotating about its longitudinal axis as an

intermediate member.

3. Method according to one of the preceding Claims,
25 characterised in that the intermediate member rolls

along the metal surface or contacts it in a wiping

manner, an electrically insulated intermediate layer

being interposed between the intermediate member and

—_—

the metal surface.
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19 4. Method of netallising according to one of the preceding Clains, _ .
‘characterised in that netal ions required ¥3r netallisation-are supplied to

the 5 treatnment medi um by el ectrolytic dissolution of the el W“
means of netal salts. 5. Method according to one of the pgmmgmlmm
characterised in that the el ectrodes are noved 10 conti nudt¥ wo st

intermttently relative to the internedi ate nenbers. 6. Method according to

one of the pregedi MpeHod f@ffzﬁtéﬂ@éﬂ@%ifﬁiﬁfﬁ@ £81ghé i £ "gne" et ching
of printed 15 circuit boards or conductive filnms Quided in a horizontal

position and i preadedingotlalint,” eHdrictdridsdi £8 €Rat CAdtaDUDEs UNi form
electrolytic netallising, etching of denetallising of nmetal 20 surfaces,
i ncluding - anrelgeriived Yoirs meldll isatidieaste omeppl bedrboethygi ng opposite
the metal 25 surface, - a treatnment nediumin the electrolysis cell in
contact with tltereatments mekddom oy eliedtrdkyeiecdisselution af sthece of
voltage in electrical contact with the

electrodes, or by means of metal salts.

5. Method according to one of the preceding Claims,
characterised in that the electrodes are moved
10 continuously or intermittently relative to the

intermediate members.

6. Method according to one of the preceding Claims for
continuous uniform metallising or etching of printed
15 circuit boards or conductive f£ilms guided in a

horizontal position and in a horizontal direction.

7. Device for continuous uniform electrolytic
metallising, etching of demetallising of metal

20 surfaces, including
- an electrolysis cell,

- at least one electrode lying opposite the metal

25 surface,

- a treatment medium in the electrolysis cell in

contact with the metal surface and with the electrode,
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metal surface and the electrode, and 5 - _at |east one el i
“uncont-act ed i nsol ubl e novabl e i nt er nedi at &~el enent consi 4@!””@?“% ”“i"
part of its outer surface of an electrically conductive nateki at, x
acting as an el ectrode, disposed between the netal surface and the

el ectrode. 10 8. aDgsugeeaefondliageo 19 al8chbrichal addrifddedvith tdid the
I ntermedi ate nmenber is provided on its outer surface with electrically

i nsul ati ng spametalesurfate afd tBeviedectatdsli ng to one of Clainms 7 or 8,
characterised in that the electrodes are in the formof plates. 10. Device
for metallisingndccording to one of Clains 7 20 to 9, characterised by

el ectrodes consisting of material to be separated. 11. Device for
nmetallising or etching of printed circuit boards or conductor filns | ocated
in a 25 horizontal _position and horizontally guided, designed according to
one of O aifrs 7 #6 1gastoongrehegtsicaddy vasentanteast kns st ytic

metal 11 sing, dggségigiigggrgédggggiggeggnge%%nsiségig at least on
part of its outer surface of an electrically conductive
material, and acting as an electrode, disposed between
the metal surface and the electrode.
10
8. Device according to Claim 7, characterised in that

the intermediate member is provided on its outer

surface with electrically insulating spacer means.

15 9. Device according to one of Claims 7 or 8,
characterised in that the electrodes are in the form of

plates.

10. Device for metallising according to one of Claims 7
20 to 9, characterised by electrodes consisting of

material to be separated.

11. Device for metallising or etching of printed
circuit boards or conductor films located in a
25 horizontal position and horizontally guided, designed

according to one of Claims 7 to 10.

12. Method of continuous uniform electrolytic

metallising, demetallising or etching of metal

L




. )
surfaees, characterised by individual or all the new features o

: . ¢
lactrolyile 5 motallising. demetallising o etoh LSro?"”neU!lflltﬁlikﬂllL!ﬂtlﬂllll
‘ ' i sing, de - !
ngfggggy};gdSbynfag!L:dua? or all the new features or conbinations &f fhe

di-scl osed feat urssrfdéed) dfarererised by individual or all the new

features or combinations of the features disclosed.

13. Device for continuous uniform electrolytic
5 metallising, demetallising or etching of metal
surfaces, characterised by individual or all the new

features or combinations of the disclosed features.

10
15
20

25




