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Application of Copper Electrochemical Deposition for
the Metallization of Micropores

YANG Fang-Zu’ WU Wei-Gang TIAN Zhong-Qun ZHOU Shao-Min

(College of Chemistry and Chemical Engineering, State Key Laboratory of Physical Chemistry of the Solid Surfaces,
Xiamen University, Xiamen 361005, Fujian Province, P. R. China)

Abstract: According to established routes for the microporous metallization of printed circuit boards
(PCB), electroless copper plating using glyoxylic acid as a reducing agent and copper electroplating in a
citrate bath were used for microporous metallization with PCB distributing micropores as a template. The
results show that electroless copper plating using glyoxylic acid as a reducing agent and copper
electroplating in a citrate bath can be successfully applied to the microporous metallization of PCB. After an
electric conducting treatment of the micropores by electroless copper plating the copper deposited as fine
grains and attached to the inner walls of the micropores. The copper deposit was also found in the loose
grain arrangement and the leak plating area. Immediately after thickening treatment by copper
electroplating, the resistance toward the copper coating of the inner wall decreased notably. The ratio of the
copper electroplating rates at the inner and outer micropores was found to be 0.8:1.0. The copper
electrodeposit fully covered the surface of the inner wall including the leak plating area, which means that
the electroplated copper grains have a certain sideway growing ability. The copper coating on the inner wall
was continuous, compact, and adhesive. This coating highly enhanced the conductivity of the
interconnected PCB.
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Fig.1 Morphologies of PCB micropores at the front face
and cross section (a), microporous wall (b) and its local
zone without deposit (¢) after copper electroless plating
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Fig.2 Morphologies of the coatings at the cross section
(a), wall (b), and edge (¢) of the PCB micropores after
copper electrodeposition for 50 min
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Fig.3 Morphologies of the copper coatings on the PCB outer surface at different electrodeposition time after

electroless copper plating
t/min: (a) 0, (b) 10, (¢) 25, (d) 50
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Fig.4 Morphologies of the copper coatings on the microporous wall of the PCB at different

electrodeposition time after electroless copper plating
t/min: (a) 0, (b) 10, (¢) 25, (d) 50
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Fig.5 Thickness of the copper coatings on the microporous inner wall and outer surface of the PCB at different

electrodeposition time
t/min: (a) 0, (b) 10, (¢) 25, (d) 50
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Table 1 Deposition rate and thickness of the deposits on the outer surface and

microporous inner wall of the PCB at different electrodeposition time

. Thickness of coating/pm Deposition rate/(um+min™)
Number t/min - Number -
outer surface inner wall outer surface inner wall

1 0 31.2 0.50 2-1%* 0.22 0.18

2 10 33.4 2.26 3-1 0.21 0.17

3 25 36.5 4.72 4-1 0.20 0.16

4 50 41.2 8.23 4-3 0.19 0.14
4-2 0.19 0.15

32 0.21 0.16

Average 0.20 0.16

2-1" represents the ratio of coating thickness difference to the electrodeposition time, and so on.
The coating thickness difference is the thickness difference between the number 2 and number 1 for outer surface or inner wall.
®2 RELAIMEEE R BREE AR
Table 2 Microhardness (H,) and resistance (R) of the copper deposit on the outer surface and
microporous inner wall of the PCB

t/min H.J/(kg-mm™) Rouer/ Q. Rime/mQ
0 67.6 3.5 94.8
10 91.9 4.2 12.6
25 131.1 4.1 11.8
50 131.5 2.8 7.5
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