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@ Process and installation for forming a metal product by applying a photo semi-conducting material.

@ A process of forming metal products by providing acoat- uncoated parts {6a - 6¢c) of the carrier and removing the reg- .
ing (2) of semi-conductive material upon a conducting subs- ions of plastics (4a-4d) from the carrier (1). An installation for
trate (5) which is provided with a primary pattern of charged forming these metal articles comprises a support {15} for a
regions (2a - 2d) of a latent electrostatic image; a pattern of substrate (5), a corona discharge member {17), a plastics
regions {4a - 4d) of plastics particles being deposited upon applying member (13), a second support (14) for a carrier (1),
said charged regions (2a-2d) of the semi-conductive material, said support (14) being able to position a carrier (1) opposite
transferring said pattern (4a-4d) of plastics material to ametal the substrate (5), a potential source (22) for charging a carrier
carrier (1), fusing said plastics material to the carrier (1), (1), an etching member (9) or a galvanically metal depositing
removing metal by etching from or depositing metal upon member (20), and a plastics removing bath (21).
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Process and installation for forming a metal product by

applying a photo semi-conducting material,

The invention relates to a process of forming a metal product
by applying a plastics pattern upon a metal carrier, whether
or not directly followed by a metal removal or metal deposi-

tion or chemical treatment, known per se.

It is known in the art to manufacture eventually perforated
foil—liké'metol products by providing a metal foil or sheet
with a photo lacquer coating, exposing said photo lacquer
coating, after drying, through a dia-positive or a dia-negdtive
and subsequently developing same while the plastics, if desired,
are fused by heating them, whereupon either undesired portions
of the carrier ore removed by etching or certain metals are
deposited upon the carrier by means of a galvanic procedure,

and thereafter the photo lacquer coating is removed.

This process presents the disadvantage that for each metal
article a carrier has to be coated with the photo lacquer,
whereupon said photo lacquer coating has to be dried and sub-
sequently has to be exposed through a dia-positive or a dia-
negative, dependent upon the kind of photo lacquer as used,

which steps are rather time~consuming.
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If metal articles of a similar type have to be produced in
large series, a process in which a plurality of the afore-

mentioned stepsrcould be omitted, is preferred,

Said object is attained according to the preseﬁt invention

in that a codting of photoisemifcéndqctivé material upon a
conducting substrété is provided with a Primary pottern of

a latent electrostatic imuge whereupon plastics pérticles
possessing an opposite charge are deposited upon said photo
semi-conducting material, said plastics particles being
transferred to an electrically conducting gqrriér'by means

of a potential difference whereupon the transferred plastics
particles are fixed upon said carrier and the carrier is sub-
jected to a treafment, wherein either metal ions are removed
from non-coated portions of the carrier or metal is deposited
upon non-coated portions of theicdrrier,rfollqwed by a removal
of the fixed plastics parficles.'Sdid rémoval can be conve-

niently effected by means of a solvent.

When the above described process is used carriers can be ob-
tained possessing the deéired plastics pattern, without the

necéssity of first coating each carrier with a photo lacquer
coating, drying soid,photé'iatquer coating and exposing each

carriér separately.

The deposited removable plostics coqtingrupon the photo semi-
conductive mcterial,Will, as a matter of fact, directly form
the desired pattern upoﬁ the corrier, which pattern, after
fixation, may serve éithefrto protect’ portions not to be

etched away from said;ccrrier, or for protecting those portions
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upon which no metal should be deposited during a galvanic

metal deposition,

By etching away non-coated portions of the carrier, metal
articles are obtained which may, for instance, be used for
integrated circuits, whilst depositing metals upon non-coated
portions of the carrier at pre-determined locations, may re-
sult in an optimum deposit of small quantities of e.g. very
expensive metals, such as gold or silver, without any dis_
advantageous result upon the clarity of the pattern, either

obtained by a galvanic deposition or by etching.

A very appropriate manner of depositing plastics particles

upon a photo semi-conductive material is charging a continuous
layer of photo semi-conductive material upon a metal substrate,
in a dark space with an electric charge of a certain polarity,

preferably by means of a corona discharge and by exposing

~with on image the charged layer of the electrically charged

photo semi-conductive material, so that a primary charge
pattern will be formed upon the photo semi-conductive material,

which pattern is brought into contact with oppositely charged

plastics particles,

Preferably the plastics particles to be deposited upon the
electrically charged predetermined primary pattern, are ob-
tained from a dispersion of plastics particles in a non-elec-
trically conducting liquid particularly an isoparaffin or,

more generally, a liquid toner.

The present invention also relates to a metal product obtained

by applying the process in accordance with the invention.
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The invention furthermore relates to an iqsfollutioh for
forming a metulrproduct by poating the sprfﬁpe of a metal
carrier, with c'plastics codfing and;by a fixation of said
coating, followed by a metal removal or metal deposition or
chemical treatment known per se, ut least compr151ng a support
for the corrier, a plastlcquplylng member and a flxqtlon
member for the flxctlon of applied plasties, charucterlzed
in that the installation comprises a member for charging a
photo semi-conductive moferiql in theidarkness,’an image
exposing device for applying an image exposure, a ﬁlqstics
applying member for applying piustics’parficles and a member

for providing a potentid to the ;arrie’i'.

The present inventionrﬁill be illust;atéd with an example of

an embodiment as shown in the accompanying drawings, whereing

Figure 1 is a substrate providédrwifh:a'chafged coctingr
of photo Sémi-conauctive material applied thereupon;
Figure 2'shoy$;the:same carrier with the coating of -
electrostqticdlly charged photo séhi%bonductive material,
after having exposed soidrmute:idl to an image exposure;
Figure 3 shows the substrate cémprisihg thércoating.of
photo semi—conducfive'muterialrond %he plostics particles
deposited thereupon in orlglnally charged areas;

Figure 4 shows a substrate comprlslng a coating of photo
semi-conductive material and opp051te thereto, a carrier
which comprises the plqstics particles as shown in fig. 3;
Figu:e 5 sh0w$'thé finiéhed qorfier comprising the
plastics putfernrdeposited tbereupoﬁ;

Figure 6 shoﬁs the carrier of fig.;ﬁ after the etching
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précedure;
Figure 6A shows the carrier of fig. 6 after removal of
the plasties pattern;
Figure 7 shows the carrier of fig., 5 after having depo-
sited metals upon non-coated portions of the carrier,
by a galvanic procedure;
Figure 7A shows the carrier of fig. 7 ofter removal of
the plastics pattern;

Figure 8 shows an installation for performing the pro-

cess in accordance with the invention.

By means of an endless belt 15 a copper substrate sheet 5 is
conveyed, being provided with a homogeneous coating of a photo-
semi-conductive material 2 adhering to the substrate 5, which
material may for instance consist of selenium. Said coating 2
is in the darkness provided with an electrostatic charge by

means of a corona discharge 10,

Subsequently the coating of the photo semi-conductive material
is exposed with an image in the exposing device 17, in such a
manner, that portions 2a, 2b, 2c¢ and 2d of the material Qil;
maintain their electrostatic charge, whereas portions 3a, 3b

and 3c will no longei be charged.

Hereupon the substrate 5, comprising the image exposed conti-
nuous coating of photo semi-conductive material 2, is positioned
below a developing electrode 18, which is at a fixed distance
from the surface of the photo semi-conductive material 2. Said
developing electrode 18 is provided by the installation 19,

with a potential of the same polarity as the polarity of the

charged pattern upon the photo semi-conductive material,which
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potential, however; is lower in absolute value, and corresponds
to the potential of the photo semi-conductive mctefial 2,
Through an inlet 11 and a mouth 12 é liquid toner is fed from
a storage vessel 13, to the surfdde,cf the coating 2 of photo
semi-conductive material upon fhe'subsfrote 5. The mouth 12
is accommodated in such a manner that the toneris fed between
the developing electrode 18 and the upper surface of the layer
2 upon the substrate 5. ' |

The toner possesses good di-electric and film-forming proper-

ties.

The developing electrode 18 is of great importance as the
plastics particles are substantially deposifed upon charged
portions of the phofb—semi—cpndbctive material and not beside
those portions. Moreover, thé developing electrode prevents that
plastics particles will'be,depositedrupoh thoseportions, even
when impurities are present in nonécharged portions of the

photo semi-conductive material,

Subsequently, the substrate 5 comprising the photo semi-con-
ductive coating 2 and areas of depbéited plastics particles
4a, 4b, 4c and 4d, is positioned belqwra—currief 1, which
can be displaced By means of a secdnd7endles$'belt 14, com-

prising a plurality'of'cafriers 1.

Said corriers 1 may, for instance, consist of a copper sheet 1,

having only a slight thickness of,,fof insfcnce, 0,1 mm,

By means of a potential source 20,'the carrier 1 is brought at

a potential being higher than, but of the same polarity as the

RSO U N
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portions 2a, 2b, 2c¢c and 2d upon which plastics particles

have been deposited.

By means of this potential the plasties in the portions 2q,
2b, 2¢c and 2d are transferred to the carrier 1, which is sub-
sequently conveyed towards an area above a heating member 16,
where the plastics particles in the portions 4a, 4b, 4¢ and
4d are fused upon the carrier 1. Apertures 6a, 6b and 6c are

now present between portions 4a, 4b, 4c and 4d.

Finally a corrier 1, consisting of a copper sheet is obtained,
vpon which the above outlined portions of plastics are situa-
ted, whereinbetween non-coated portions form the bottom of

apertures 6a, 6b and 6bc¢.

Due to the action of an etching means, for instance hydro-
chloric acid, being present in etching liquid applying member 9,
the portions of sheet 1 situated below the apertures 6a, 6éb and
6c can be removed by etching, so that continuous apertures 7q,
7b and 7c are formed. In a special plastics removing bath 21
the plastics regions 4a, 4b, 4c and 4d are removed by means

of a suitaoble solvent, so that a metol article is obtained

as shown in fig. 6A.

The obtained products may, for instance, be used for manu-

facturing integrated circuits.

In fig, 7 another embodiment is illustrated, wherein, by means
of a galvanic metal deposit member 20, precious metals, e.g.

silver and gold, can be deposited if%cavities 6q, 6b and 6c,
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thereby forming metal deposit areas'8ul—8510nd 8c., It is
obvious that said galvanic deposit is not restrictedrto
precious metals, olthbugh véty good reéqlfs ufeiobtcined
hereby. The plastics in the portions 4a, 4b, 4c ond 4d is

also removed in the plastlcs removing bath 21. The product

obtained in that manner is schematically 1llustrated in fig. 7a..

The present invention will still be further 1llustrqted
by means of the following example.
EXAMPLE - |

A nickel substrate 5 hov1ng a thlckness of 0 2 mm comprlses

an adhering selenlum coating 2,

Said photo semi—conductiQerselehium material 2-is subjected
in the darkness to a corona dischcfge'so thqtrfhe,semi-con-
ductive material is electrostatically charged Qithia:charge
having a positive polarity, whereas fhe'sﬁbsfrate hcs beén

given earth potential.

After on image exposure, portions Za, 2b,'2g,dnd 2d are obtained,

still being electrostaticqlly churged}whilsftherporfions.Bq,

3b thereinbetween are no longer charged.

Subsequently the surface of thercha;ged photo Semi—conductive
material areas 2a to 2d includéd, is pfovidedrﬁith,plcstics
particles by using a liquid tonef—sbpplied in the area between
the surface of the charged portions.2a to 2d included and a

developing electrode 18, being situated at a constant distance

_thereabove. Said developing electrode 18 is, by means of in-

stallation 19, brought at a potehtialVhovingﬂthe'sdhe polarity

o e b e
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as the potential of the charged areas of the photo semi-
conductive mctericl 2a, 2b, 2c and 2d, said areas having a
potential of, for instance, 400 volt, the developing electrode

having a potential of for instance *95 volt,

The toner consists e.g. of epoxy resin particles, being dis~

persed in an isoparaffin,

Hereupon the substrate 5 comprising the photo semi-conductive
coating 2 and the plastics particles areas 4a, 4b, 4c¢ and 4d

applied thereupon, is positioned below a carrier 1 consisting
of copper having a thickness of e.g. 0,10 mm. By means of the
potential source 22 said carrier 1 is given a potential being
200 V higher than that of the areas 2a, 2b, 2c and 2d, being

coated with plastics particles. Due to the applied potential,

said plastics particles areas 4a, 4b, 4c and 4d are trans-

ferred to the carrier.

Said plastics articles are fused during further transport

of the carrier 1, by means of the heating device 16, It is
also possible to use a heated pressure roller and/or solvents,
vapours, which will cause the plastics particles to be fixed
to each other, as well as vapourized reactive gases which

bind said plastics particles to each other,

By -etching with 0,1 N hydrochloric acid, a carrier is obtained
comprising continuous apertures 7q, 7b and 7c, which carrier
can be used for infegrcted circuits. By a golvanid deposit a
carrier is obtained comprising metal areas, consisting of

gold or silver in the regions 8a, 8b and 8c between the plastics

\ e ek mana b it ¥
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portions 4a, 4b, 4c and 4d upon the carrier 1.

By means of suitable solvents, for instance a ketone for an
epoxy resin, the plastics coating in the regions 4a to 4d
inclusive, is removed from the formed products, whereupon
metal products are obtained as shown in figures 6A and 7A,

which products are suitable for use in electrical appliances.
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CLAIMS

1. Method of forming a metal product by applying a plastics
pattern upon a metal carrier, whether or not directly followed
by a metal removal or metal deposition or chemical treatment
known per se, characterized in that a coating of photo semi-
conductive ﬁoterial upon a conducting substrate is provided
with a primary pattern of a latent electrostatic image, where- -
upon plastics particles having on opposite charge, are depo-
sited upon soid photo semi-conductive material, said plastics
particles being transferred to an electrically conducting
carrier by means of a potential difference, whereupon the
transferred plastics particles are fixed upon said carrier

and the carrier is subjected to a treatment wherein either
metal ions are removed from non-coated portions of the carrier
or metal is deposited upon non-coated portions of the carrier,

followed by a removal of the fixed plastics particles.

2. Process according to claim 1, characterized in that,

after fixation of the transferred plastics particles, uncoated

conductive portions .of the metal carrier are removed by etching.

3. Process according to claim 1, characterized in that,

after fixation of the transferred plastic particles upon the
conducting metal carrier, a metal is debosited upon the uncoated
conductive portions of said metal carrier in a galvanic manner,

said metal deposited in a galvanic manner, being preferably a

precious metal,

4, Process according to claims 1 to 3, characterized in that

one or more of the following measures are applied:

a) the primary charged pattern of the photo semi-conductive
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material is obtained by chdrgingra'continbous layer of photo
semi-conductive material 7 7' 7

| “upon a metal substrate
in the darkness by'means of an élecfrostatic charge, having
a predetermined polarity and by_an,image ' exposure of the
charged cooting of eléctrostutically:chqrged phdfo,semi~conduc-
tive material so that a primagbagg%tein will be obtained upon:
the photo semi-conductive materiél,,which pattern -is brought
into contact with dpposifely*éhcfged plastics particles}
b) the plosticé particles to be'ddheréd to a primary
pattern are dispersed.in a liquid'fonei,,sdid liquid toner
being an 1soporaff1n,
c) the plastics particles to be adhered to the primary
pattern are formed by a one or two componentsrpowder toner;
d) after the dpplication of an eiectrostaiic charge in
the form of a primary éharge pattern ;qn auxiliary surface is
brought at a small Qnd;conéfdnt disfdhéé;from the surface of
the charged photo semi-conductive'muféridl regions,rsoid
surface having the same polarity but a lower potential, whilst
the plastics particles to be depositéd are supplied between
the surface of charged photo,seMi—cddﬁctiverregions and said
auxiliary surface; | { o
e) the deposited plastics pdrticle#ropon the carrier are
fixed by means of heat, pressﬁre; solVéhfs; vapours and/or
reactive gases; | : 7
f) in order to transfer the pldstics particles from the
photo semi-conductive cécting to the currier;;said carrier is
given a higher potential thqh, but the same polarity as the
regions of the photo semi-conductive coating, where plastlcs
particles have been deposxted '

a) each surface of the metqlréarrier is provided with a
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fixed plastics pattern.

5. Installation for forming a metal product by coating the
surface of a metal carrier, with a plastics coating and by a
fixation of said coating, followéd'by a metal removal or metal
deposition or chemical treatment known per se, at least com-
prising a support for the corfier, a plastics applying member

and a fixation member for the fixation of applied plastics
characterized in that the installation comprises a member (10)
for charging a photo semi-conductive material in the darkness, an
image exposing devige (17) for applying an image exposure, a |
plastics applying member (13) for applying plastics particles

and a member (20) for providing a potential to the carrier.

6. Installation according to claim 5, characterized in that

the installation comprises one or more of the following parts:

a) the chaorging member (10) is a member exerting a corona
diacharge; 7
b) said installetion comprises a developing electrode (18)

which by means of an installation (19) can be given a lower
potentlcT But the same polarity as the areas upon the photo
semi~conductive material, where plastics particles have been
deposited; 7

c) the plastics applying member (13) for applying the elec-
trostatically charged plastics particles extends between the
aforedescribed developing electrode (18) and a support (15)

for the substrate;

d) the developing electrode (18( is adjustable in height;

7. Installation according to claims 5 or 6, characterized

in that the installation comprises a member (9) for applying
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an etching liquid,

8. Installation according to claim 5 or 6, characterized
in that said installation comprises a member (20) for galva-

nically depositing metals,

9. Installation according to uny one or more of claims 7
or 8, characterized in that said installation comprises a

plastics removing bath (21) so as to remove plastics from

the carrier (1).
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