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Description

Method of Treating Thermoplastic Surfaces

Technical Field
This invention relates to the treatment of thermo-

plastic surfaces, such as for preparing the surfaces

for subsequent metal layer deposition theréon.

Background Art
In the manufacture of printed circuit boards, a

thin layer of electroless copper is deposited on a sub-
straté followed by the deposition of a thicker layer
of electrodeposited copper thereon. " In order to pro-
vide a proper and good bond between the substrate,
which conventionally is formed of nonconductive mater-
ial, such as thermoplastic synthetic resin material,
and the conductive copper layer, it is important to
provide a surface on the substrate which is suitably
reactive to nucleate with the electroless layer. Con-
ventionally, the electroless layer includes palladium
and it is desirable to activate the substrate surface

so as to nucleate the palladium.
It has been conventional to effect such treatment

of the surface by etching or abrading the surface. The
known methods of treating the substrate surface have
not proven completely satisfactory in that they have
tended to damage the substrate surface portioh impair-

- ing the dimensional stability of the substrate.

A number of thermoplastic synthetic resins have
been found to be advantageously adapted for use as
substrates in printed circuit boards. An excellent
example of such a material is polyphenylenersulfide
sold under the trademark Ryton, polysulfoné sold under
the trademark Udel by Union Carbide, and polyether:
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sulfone sold under the trade name Victrex by Imperial ¥
Chemical Industries Ltd. . .
While polyphenylene sulfide is a particularly .

advantageous material for such printed circuit board
use, it has been particularly difficult to provide
thereon the desirable activated surface.

Disclosure of Invention

The present invention comprehends an improved
manufacture wherein a thermoplastic synthetic resin
suitable for use as a substrate in a printed circuit
board structure is activated by subjection to bromine
in a controlled environment.

More specifically, the invention comprehends
that the substrate comprise.a thermoplastic synthetic
resin, such as polyphenylene sulfide, polysulfone,
polyether sulfone,.and the like, and.fhat the surface
be treated by subjection thereof to bromine in an
aqueous solution providing controlled reaction of the -
bromine with the synthetic resin material.

More specifically, the invention comprehends pro-
viding the bromine in an aqueous solution selected
from the group consisting of an aqueous chloride sol-
ution and an aqueous bromide solution.

Further more specifically, the treating composi-
tion may comprise a solution of bromine in an aqueous
solution selected from the group consisting of quat-
ernary ammonium chloride, quaternary ammonium bromide,

"Group I chloride, Group II chloride, Group III chlor- ¥

ide, Group I bromide, Group II bromide, and Group III

<

bromide salt solutions.

The invention comprehends the use of bromine as
a surface treating agent at relatively low temperature,
such as less than ‘approximately 200°f., for facilitated
manufacture.

The surface is properly degreased prior to the
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step of subjecting the surface to the aqueous solution
of bromine.

The invention comprehends the provision of the
further step of depositing a layer of electroless
copper on the synthetic resin surface following the
subjection thereof to the bromine. The electroless
copper layer provides desirable adhesion for a subse-
quent plating of an electrolytic copper, such as in
the forming of printed circuit boards and the like.

Thus, the invention comprehends the controlled
use of bromine for activating a surface portion of '
certain thermoplastics, such as for subsequent elec-
troless copper or nickel plating by conventional
commercial processes. The invention is extremely
simple and economical while yet providing the highly
improved results discussed above and herefollowing.
Best Mode for Carrying Out the Invention

The present invention is concerned with the acti-
vation of the surface of a thermoplastic body by con- |

trolled application of bromine thereto.

More specifically, the invention is concerned

with the activation of a surface portion of a thermo-
plastic body formed of a material, such as polyphen-
ylene sulfide, polysulfone, and polyether sulfone.
One example of such a polyphenylene sulfide thermo-
plastic is Ryton, a product of Phillips Petroleum Co.
One examplé of such a polysulfone thermoplastic is
Udel, manufactured by Union Carbide Corp., of Danbury,
Connecticut. One such polyether sulfone thermoplastic
is Victrex, manufactured by Imperial Chemical Indus-
tires Ltd., Wilmington, Delaware.

Such thermoplastlcs have been found to be advan-
tageously useful as substrates in printed circuit
boards. However, to provide a proper adhesion of the
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electrodeposited copper in the manufacture of the
printed circuit board, it has been found desirable to -
either etch chemically, abrade, or somehow activate
the surface portion of the substrate member on which
the copper is to be electrodeposited. Conventionally,
a thin layer of electroless copper or nickel is depos-
ited on the treated surface of the thermoplastic sub-
strate prior to the electrodeposition of the thicker
copper layer. The treatment of the substrate surface

-portion is critical for developing a good bond between

the noncqnductiﬁe thermoplastic substrate and the
conductive copper or nickel layer.

It has been conventional to abrade the surface of
the substrate as by sandblasting before carrying out
the electroless plating step. This treatment, however,
has been found to cause damage to the surface finish
of the substrate member, thereby impairing the dimen-
sional stability thereof. ’

It has been conventional heretofore, in the treat-
ment of a polysulfoné-substrate member, to attack the
surface portion with a pre-etch solvent before final
chemical etching and electroless plating. Such solvent
treatment of the polysulfone substrate may damage the
surface portion.

The present invention comprehends the improved
treatment of a surface portion of such substrate ther-
moplastic materials so as to activate the surface por-
tion, such as for use in applying an electroless copper
or nickel plating thereon by conventional commercial
prccesées. More specifically, the present invention
comprehends the subjection of the surface portion to
bromine in an environment which effectively controls
the action of the bromine, permitting the bromine to
be used at a relatively low temperature and at a con-
trolled reaction rate so as to provide the desired
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activation of the surface portion without undesirable
excessive etching or dissolution of the surface portion.

Broadly, the invention comprehends subjecting tﬁe
surface portion to an activator consisting of bromine
in an agueous solution selected from the group consist-
ing of an aqueous chloride'solution and an aqueous

bromide solution.
The invention further comprehends the treatment

with a saturated or dilute solution of bromine and
water, although with such an activator, more careful
control of the activating action is reguired. '

Exemplary of the novel substrate preparétionrpro—
cess of the present invention, substrates formed of
Ryton, Udel and Victrex were subjected to a saturated
solution of bromine in 6N hydrochloric acid at room
temperature for perlods of one-half hour, one hour,
and one and one-half hours. Each of the samples was
found to provide suitable adhesion of the subsequent
metal plating.

Samples of Ryton R-4 and BR-57 and Victrex 420P
and 520P were treated in a 2M KBr solution in water
with 25 g/1 of bromine at 50°C for 30 minutes . fol-
lowed by subjection thereof to a commercial electro-
less copper plating process with good results.

Samples of Ryton R-4, R-10, and BR-57 and
Victrex 420P and 520P were successfully plated by
first subjecting the surface thereof to a saturated
solution of bromine in water at room temperature for
a period of 30 minutes or 1 hour, followed by a com-~
merc1a1 electroless copper plating treatment.

Ryton R-4 was satisfactorily plated by subjection
thereof to a pre—etch for 30 minutes in bromine water
at room temperature, followed by a rinse, followed by
an etching in potassium dichromate-sulfuric ac1d
solution for 5 minutes at 60°C, and followed by a

“WIPO
£
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rinse prior to the processing thereof through a com-
mercial electroless copper plating line. ' ) |
Broadly, the Ryton has been found to be satisfac-
térily activated by subjection thereof to a solution '
of 1 to 50 grams of Br2>in an aqueous solution that is
1-3 molar with respect to NaCl, KCl, KBr, CaBr,, CaClZ,
ZnBrz,

ide or bromide salt. Liquid bromine complexes with

ZnC12, or any soluble Group I, II, or III chlor-

quaternary ammonium compounds may be used to effect the
desired activation with slightly less efficiency, al-
though the necessary bromine concentration therein’is
substantially higher, such as up to 1000 grams per
liter.

In carrying out the process, it is preferable that
the substrate bodies are firstly degreased priof to
subjection to -the bromine aétivating agent. Further,
the samples are rinsed prior to the electroless plat-

‘ing step.

_ Heretofore, no known etchants were available for .
Ryton, and as Ryton offers a number of advantages for
use as a substrate for printed circuit boards, the

‘novel activation process of the present invention of-

fers a highly desirable improvement in the art. Both
the Udel and Victrex substrates required solvent pre-
etching steps which adversely affect the dimensional
stability of the substrate. ‘Mechanical abrasion of
the substrate surface also has led to similar problems
relative to dimensional stability.

Thus, the use of bromine for etching thermoplas-
tics, such as Ryton, Udel and Victrex, provides an
unexpected, novel activation of such materials such
as for use in accepting an electroless plating of
copper or nickel for subsequent deposition of a thick-
er layer of copper, as in the manufacture of printed

circuit boards.

(g
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The foregoing disclosure of specific embodiments
is illustrative of the broad inventive concepts compre-.

hended by the invention.
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Claims

1. The method of tréating the surface of a body
formed of polyphenylene sulfide, comprising the step of
subjecting the surface to a solution of bromine
in an aqueous solution selected from the
. group consisting of an aqueous chloride

solution and an aqueous bromide solution.

2. The method of treating the surface of a body
formed of polysulfone, comprising the step of ’
subjecting the surface to a solution of bromine
in an aqueous solution selected from the
group consisting of_an aquecus chloride

solution and an agueous bromide solution.

3. The method of treating the surface of a
substrate board body formed of polyphenylene sulfide,
comprising the step of

subﬁecting said surface to a solution of bromine

selected from any one of the group consisting
of quaternary ammonium chloride, gquatermary
ammonium bromide, Group I chloride, Group II
chloride;, Group III chloride, Group I bro-
mide, Group II bromide, and Group III bromide
salt solution to effect a treatment of said
surface suitable for said subsequent electro-

less metal deposition.

4. The method of treating the surface of a poly-
phenylene sulfide body of Claim 1 wherein the bromine
is present in the amount of approximately 1-50 gramé
per liter in a solution which is approximately 1-3

molar with respect to the chloride or bromide salts.

“
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5. The method of treating the surface of a poly-
sulfone body of Claim 2 wherein the bromine is present
in the amount of approximately 1-50 grams per liter in -
a solution which is approximately 1-3 molar with re-
spect to the chloride or bromide salts.

6. The method of treating the surface of a poly-
phenylene sulfide substrate board body of Claim 3
wherein the bromine is present in the amount of approx-
imately 1-50 grams per liter in a solution which is
approximately 1-3 molar with respect to the chloride or

bromide salts.

7. The method of treating the surface of a poly-
phenylene sulfide substrate board body of Claim 3
wherein the bromine is present as a liquid complex in
the amount of up to approximately 1000 grams per liter
of said ‘liquid complex with the quaternary ammonium

salt.

8. The method of treating the surface of a poly-.
pﬁénylene sulfide body of Claim 1 wherein the step of
subjecting the surface to said solution is carried out
at a temperature of less than approximately 200°F.

9. The method of treating the surface of a poly-
sulfone body of Claim 2 wherein the step of subjecting
the surface to said solution is carried out at a tem-
perature-cf less than approximately 200°F.

10. The method of treating the surface of‘a poly-'
phenylene sulfide substrate board body of Claim 3
wherein the step of subjecting the surface to said
solution is carried out at a temperature of less than

approximately 200°F.




WO 84/02826 PCT/US83/02007

10

11. The method of treating the surface of a poly-

Loy

phenylene sulfide body of Claim 1 wherein said treat-
ment of the surface effects an etching thereof.

12. - The method of tfeating the surface of a poly-
sulfone body of Claim 2 wherein said treatment of the

surface effects an etching thereof.

13. The method of treating the surface of a poly-
phenylene sulfide substrate board body of Claim 3
wherein said treatment of the surface effects an etch-

ing thereof.

14. The method of treating the surface of a poly-
phenylene. sulfide body of Claim 1 including the further
step of degreasing said surface prior to the step of
subjecting the surface to the aqueous solution of

bromide.

15. The m=thod of treating the gurface of a poly-
sulfone body of Claim 2 including the further step of
degreasing said surface prior to the step of subject-
ing the surface to the agueous solution of bromigde.

lé. The method of treating the surface of a poly-
phenylene sulfide substrate board body of Claim 3
including the further step of degreasing said surface
prior to the step of subjecting the surface to the
aqueous solution of bromide. - B

17. The method of treating the surface of a poly-
phenylene sulfide body of Claim 1 including the further
step of depositing a thin layer of electroless copper

on said surface.
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18. The method of treating the surface of a poly-
sulfone body of Claim 2 including the further step of
depositing a thin layer of electroless copper on said

surface.

19. The method of treating the surface of a poly-
phenylene sulfide substrate board body of Claim 3 in-
cluding the further step of depositing a thin layer of

electroless copper on said surface.

20. The method of treating thermoplastic surfaces

as shown and described.
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