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ELECTROPLATING METHOD USING 
COMBINATION OF VIBRATIONAL FLOW IN 
PLATING BATH AND PLATING CURRENT OF 

PULSE 

BACKGROUND OF THE INVENTION 

[0001] 1. Field of the Invention 

[0002] The present invention relates to a plating method, 
and particularly to a plating method using a speci?c com 
bination of a physical condition of a plating bath and an 
electric condition of plating current. 

[0003] 2. Description of the Related Art 

[0004] An electroplating technique of forming a ?lm of 
electrically conductive material on the surface of an article 
has been broadly used in the manufacturing industry of 
articles such as electronic parts, etc. Particularly, in order to 
satisfy requirements of miniaturiZation and high function 
ality to electronic parts, conductive patterns to be formed on 
the surfaces (containing the inner surface of through hole, 
the inner surface of blind via hole) of articles have been 
required to be formed ?nely. 

[0005] For example, the microstructure design of Wiring 
patterns is promoted in connection With decrease of the 
pitches of input/output terminals due to the high-integration 
design of semiconductor devices, and in connection With 
this promotion, it has been required that the through hole and 
the blind via hole are designed to have an inner diameter of 
100 pm or less, further 50 pm or less, still further 30 pm or 
less. Further, a large aspect ratio of 5 or more, further 8 or 
more has been required to the through hole and the blind via 
hole. 

[0006] For eXample, in order to reduce the capacity 
betWeen Wires Which occurs due to the microstructure 
design of Wires required in connection With the high 
integration design, copper Wires are used in place of alumi 
num Wires Which have been hitherto used, and a damascene 
method using electroplating to form copper multi-layered 
Wires has been used. In this method, it has been required to 
perform copper deposition in very small blind via holes 
having the inner diameter of 1 pm or less. 

[0007] Further, it has been required that a pair of electrode 
?lms are formed on the surface of a chip part having a 
dimension of about 0.3 mm. 

[0008] Particularly, the applicant of this application has 
proposed a plating method that is effectively applicable to 
articles having microstructured parts such as ?ne holes, etc. 
(see JP(A)-11-189880). According to this method, vibra 
tional ?oW induced in a plating bath and bubbling induced 
by a diffusing pipe are used in combination. This method is 
also effectively applicable to electroless plating as Well as 
electroplating. 

[0009] HoWever, in this method, it is required to dispose 
the diffusing pipe in a plating tank in Which the plating bath 
is accommodated, and also it is required to establish an air 
pipe to the diffusing pipe. Therefore, the amount of the 
plating bath and the dimension of the plating tank must be 
relatively increased, so that the plating apparatus itself must 
be designed in large siZe. 

[0010] Besides, DC poWer source is generally used as 
poWer source for the electroplating. In order to enhance the 
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quality of plating ?lms, there has been proposed a technique 
of carrying out plating While the plating current is periodi 
cally varied. In this method, positive-polarity current and 
negative-polarity current alternately ?oWs. That is, a plating 
?lm is temporarily formed by supplying the positive-polar 
ity current, and then projecting portions of minute uneven 
portions on the surface of the plating ?lm thus formed are 
concentratively and partially melted by supplying the nega 
tive-polarity current. The above operation is repeated to 
achieve a high-quality plating ?lm that has a ?at surface and 
no defects such as minute voids or the like. According to this 
method, hoWever, the surface portion of the plating ?lm 
Which is temporarily formed is removed and thus this 
method has a disadvantage in enhancement of the ?lm 
forming speed (that is, the enhancement of the plating 
treatment speed). 

[0011] It is a recent tendency that conductive patterns are 
designed in a further microstructure design, and When a 
plating ?lm having such a conductive pattern is formed, 
defects or unevenness in ?lm thickness is liable to occur. 

Therefore, it has been more and more dif?cult to keep the 
eXcellent quality of the plating ?lm. 

[0012] The applicant of this application has also proposed 
a plating method of carrying out chrome-plating While 
vibrationally stirring the plating bath, and a plating method 
of accommodating many articles to be plated (hereinafter 
referred to as “plating target articles”) in a barrel and 
carrying out chrome-plating While vibrationally stirring the 
plating bath (see JP(A)-7-54192 and JP(A)-6-330395). 
[0013] HoWever, these methods use direct current as plat 
ing current, and these publications have no speci?c disclo 
sure on the application of these methods to minute plating 
target articles such as articles each of Which has a Width (the 
dimension in the traverse direction to the longitudinal direc 
tion) of 5 mm or less, for eXample, 0.3 to 1.0 mm. In the 
barrel plating process for these minute plating target articles, 
the plating target articles are overlapped With one another in 
the barrel, and thus the distribution of plating liquid to 
desired plating ?lm forming portions of the plating target 
articles is extremely loWered. Therefore, there are a lot of 
technical dif?culty for these minute plating target articles 
beyond comparison With plating target articles having rela 
tively large Widths, and a further improvement must be made 
in point of the ?lm forming speed and the evenness of ?lm 
thickness. 

SUMMARY OF THE INVENTION 

[0014] Therefore, an object of the present invention is to 
provide a plating method Which can form a plating ?lm 
having a microstructured conductive pattern With high qual 
ity so that the plating ?lm has no defect and is not uneven 
in ?lm thickness. 

[0015] Another object of the present invention is to pro 
vide a plating method Which can form a high-quality plating 
?lm having a microstructured conductive pattern at high 
speed. 
[0016] Another object of the present invention is to pro 
vide a plating method Which can ef?ciently form a high 
quality plating ?lm having a microstructured conductive 
pattern by a relatively small apparatus. 

[0017] In order to attain the above objects, according to 
the present invention, there is provided an electroplating 
























