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SOLUTI ON Technical Field The present invention
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As an electroless palladium plating solution has bheretofore been used in
industrial applications, there has been known an electroless palladium plating solution
comprising a water-soluble palladium salt, ethylenedianimetetraacetic acid,
ethylenediamine, and sodium hypophosphite, as described, for example, in Patent
Pocument 1.

There has also beem known an electroless palladium plating solution
containing, as essential components, at least one member selected from the group
consisting of a palladium compound, ammonia and an amine compound, an organic
compound having divalent sulfur, and at least one member selected from the group
consisting of a hypophosphorous acid compound and a boron hydride compound (see, for

example, Patent Document 2). From these electroless palladium plating solutions, a
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Disclosure of Invention
Problem to be Solved by the Invention

It is an object of the present invention to provide an electroless pure palladium
plating solution which is practicable in an industrial mass production line and which is
capable of forming a stable pure palladium plating film on wirings of highly reliable

finely interconnected electronic parts.



Problemto be Solved by the Invention It is an object
of the present invention to provide an el ectrol ess
pure palladium plating sol&ition which is practicable
in an industrial mass production line and which is
capabl e of form ng a stable pure palladium plating
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function of stably keeping these components in the solution, thereby contributing to
stabilization of the solution.

A concentration of ammonia and(/or) the amine compound is 0.0005 to 8
mol/liter, preferably 0.01 to 5 mol/liter or higher. When ammonia is used alone, the
concentration is more preferably 0.05 to 1 mol/liter with a view to improving stability of
the plating solution.

When the concentration of ammonia and(/or) the amine compound is higher,

stability of the plating solution is more improved. However, if the concentration is in
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malic acid, citric acid, gluconic acid, tartaric acid, glycolic acid, and lactic acid; and a

sodium salt, potassium salt and ammonium salt of these carboxylic acids.

In the present invention, it is preferred to use two or more of the
above-mentioned aliphatic carboxylic acids in combination. Specifically, the aliphatic
monocarboxylic acid such as formic acid, and the aliphatic (hydr)oxycarboxylic acid such
as malic acid, citric acid, gluconic acid, tartaric acid, glycolic acid or lactic acid are
preferably used in combination.

The plating solution has an aliphatic carboxylic acid concentration of 0.005 to 5
mol/liter, preferably 0.01 to 1 molfliter.



Next, as the aliphatic carboxylic acid and the
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present invention to soak a substrate catalytic to reductive deposition of a palladium
film in the plating solution in the above-mentioned temperature range. (A plating film
can be formed by means of the plating solution of the present invention by soaking a
substrate catalytic to reductive deposition of a palladium film in the plating solution in
the above-mentioned temperature range. As the above-mentioned catalytic substrate,

there may be mentioned, for example, iron, nickel, cobalt, gold, silver, copper, platinum,
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In the following, the present invention will be described in further detail with

reference to Examples.

EXAMPLE 1
Composition of Plating Solution
palladium chloride 0.05 mol/liter
ethylenediamine 0.03 mol/liter
malic acid 0.05 mol/liter
citric acid 0.05 mol/liter

sodium formate 0.30 mol/liter



extrenely excellent solution storage stability and is

capabl e of realizing deposition at a |ow tenperature,

and accordingly, it has good workability and keeps

wor ki ng environment in good condition. Further, since

the deposition rate is dependent on the palladium

concentration and the solution tenperature, control of
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extrenmely unlikely to have cracks and has excell ent
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Conposition of Plating Solution palladiumchloride

0.05 nol/liter ethylenedianine 0.03 nol/liter maleic
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Composition of Plating Solution

palladium chloride 0.05 mol/liter
ethylenediamine 0.03 mol/liter
malic acid 0.05 mol/liter
sodium formate 0.30 mol/liter
sodium hydroxide added to the above

components so as to bring pH of the plating solution to 6.0

COMPARATIVE EXAMPLE 2

Composition of Plating Solution

palladium chloride 0.05 molfliter
ethylenediamine 0.03 mol/liter
malic acid 0.05 mol/liter
disodium hydrogenphosphate 0.10 mol/liter
sodium formate 0.30 mol/liter
sodium hydroxide added to the above

components so as to bring pH of the plating solution to 6.0



citric acid 0.05 nol/liter sodiumformate 0.30

nmol /liter dipotassi um hydrogenphosphate 0. 10
nol/liter sodiumsulfate 0810 nol/liter potassium
hydr oxi de added to the above conponents so as to
bring pH of the plating solution to 6.0 COVPARATI VE
EXAMPLE 1 Conposition of Plating Sol ution paI | adi um
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TabRl At 1 Ng tenperature was set to be 70C and a plating
time was set to be 5 minutes, using the

sol ut |1ﬁﬁ1$edlaml@p&ﬁaed afferExanfibes aftdr Conpéeat i \after after
Exanpl Bath pre%gpa%ﬁ)tn'*v%l d%ys 10 days 15days 20days 25days 30 days

Ex.1 0.55 054  0.54 0.52 0.56 0.51 0.51
0.12) (0.15) (©.14 (©11) ©18) ©.15  (0.13)
Ex.2 0.55 054  0.52 0.52 0.52 0.51 0.51
0.12) 012 ©10 (©1n ©13) 013 012
Comp.Ex.1 0.53 0564 053 0.51 0.49 0.49 0.45
(0.23) (026 (©2% ©2n (©300 030 (0.33)
Comp.Ex.2 0.55 0.53  0.51 0.53 0.51 0.50 0.49
0.19) 0.19) 018 (021 (020 023 .24

bath preparation®: plating bath preparation, i.e., initial make-up of plating bath
In Table 1, the unit, of the thicknessesis p m/5 min.
The numerical values are average values, and the numerical values in the

parentheses are values of variations in film thickness.

As a result of the measurement of the deposition rates of the electroless pure



Subsequent |y, thicknesses of the palladiumfilns ware
nmeasured to exanmne plating rates and variations in
filmthickness. In this confection, the thicknesses of
the plating filnms were neasured with a fluorescent
X-ray micro filmthickness neter. The results are
shown in Table 1. Table 1 innediately after after

after after after after bat ati.o
bl viviagyds Bikageen et e Bl %i“&ai}gglﬁof digyerine Calive, it was
found -that in Comparamve- -Examp}es the vahres -of - vartations -in- fikn -thickness

____________

deposmon .rates and the_stahilities 0£ the. plating so].utmns were excell_ent, a.nd the

Vargﬁogs Qe t@% p%l{&ﬁugl ;51%;1 ﬁ]gné)be%gmg a%amgiaﬁaes(c@ thedd ik Q}Oiln%)aratlve
Exa,_mnles_ Flgrther )w1(ch resgect m the %nel_y mterconnected substrates tested,

evahmtions on soldering propertres and w1re-bond1ng propertres were carried out, and
----- --- - ----- Conp. Ex.1

goograsylts were eptaigeds 51 0 49 0.49 0.45 (0.23) (0. 26)
(0.25) (0.27) (0.30) (0.30) (0-33)

Conp. Ex. 2 0.55 0.53 0.51 0.53 0.51 0.50 0.49 (0.19)
(0.19) (0.18) (0.21) (0.20) (0.23) (0.24)

------------- bat h preparation*: plating bath
preparation, i.e., initial nmake-up of plating bath In
Table 1, the unit of the thicknesses is y m5 mn. The
nunmeri cal values are average val ues, and the nunerica
values in the parentheses are values of variations in
filmthickness. As a result of the neasurenent of the
deposition rates of the electroless pure 9 palladi um
pl ati ng and thicknesses of the palladiumfilns as
descri bed above, it was found that in Conparative.
Exanpl es, the values of variations in filmthickness
increased as tinme elapsed after the plating bath
preparation and reached 0.33 u mat the maxi rum On
the other hand, it was found that in Exanples
according to the present invention, even with | apse
of tinme after the plating bath preparation, the
deposition rates and the stabilities of the plating
solutions were excellent, and the



variations of the palladiumplating filns becane about

hal ves of those in Conparative Exanples. Further,

with respect to the finely jnterconnected substrates

tested, evaluations on sol dering properties and

Wi re-bondi ng properties were carried out, and good

results were obtained. 10 CLAIMS 1. An el ectroless
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(hydr)oxycarboxylic acid. 3. The electroless pure ] _
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(hydr)oxycarboxylic acid or the aliphatic polycarboxylic acid are used in combination.



