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Comparative study on microstructure and electrochemical dissolution
properties of microcrystalline and macrocrystalline
copper-phosphorus sphere anodes
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Abstract: Acid copper plating process has been widely used in the field of printed circuit board
manufacturing. Copper-phosphorus anode is an important raw material for acidic copper plating. Its
composition and structure have a significant effect on the quality and performance of copper plating
solution and copper plating layer. In this paper, two kinds of commercial copper-phosphorus spheres were
selected, and their composition and structure were analyzed in detail by optical microscope, electron
backscatter diffraction (EBSD), X-ray diffraction and spectrometer. The electrochemical dissolution
behavior of two kinds of phosphorus copper spheres in typical acidic copper plating solution was studied
by electrochemical means. The results show that the grain size of microcrystalline phosphorus copper ball
is one order of magnitude smaller than that of macrocrystalline copper-phosphorus ball, and it has a more
uniform and fine distribution of phosphorus. In the anodic polarization state and the constant current
polarization state, the dissolution activity of the microcrystalline phosphorus copper ball is higher. In the
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self-dissolution state that is not affected by polarization, the dissolution trend and dissolution rate are
lower, which is conducive to the stability of the bath composition.
Keywords: microcrystalline copper-phosphorus ball; macrocrystalline copper-phosphorus ball; electroplating

anode; printed circuit board; solubility
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Fig.1  Microstructure of microcrystalline and

macrocrystalline copper-phosphorus balls

after chemical corrosion

fIERE AT A, LSRR S B AL TS =
BEHL A0 o TR TR R B IR, T ai RO BOK,
M3 N 2L SRR D, B H G 8 Lk
HC1E) A7 7 5 A AE PR -

(c) FHL il B BR AT S o A

(d) i BEHIER IPF &
2 {0 SR R AN AR 6 R 1R ok L X 3 e T R RS
st AR E
Fig.2 Electron backscatter diffraction inverse pole figures
of microcrystalline and macrocrystalline copper-

phosphorus ball corresponding regions

DN B TR s R K ) R I [ A RS 0 Y
FOBERERBEAT 1 XS EATIH 2007, HLATSH g 24T
Xt b B3 ffras . ATCLE B, PR ke £ 00UR
TS T SR JE A ) = e . JF H, L =nmi
(IR 538 B2 K /IS5 AR AR ARAT I R A SR AR . 3K
R H P AP A R P ok 22 52 JE A O BEATL R R - 0
Bt R T R0 S0 0 10 £ 08 5 PEE ARG L o e 1
BRI, X R WIS B AR BRI A 2S5 K BE 40N
EAFE RS, T B R A AT S W AR X e A ]
R TR AR . X RS T B X
/Ny HR AR A WY S ) AR R AL

(11)
(200)
(220)

fdem R | P
4
o
L A
Cu PDF#65-9743 j !
1 1 1 1 '
10 20 30 40 50 60 70 80 90
26
B3 MEMARSBEKNG XRD B ER
REMRITHEIL

Fig.3 XRD patterns of microcrystalline and
macrocrystalline copper-phosphorus
balls and standard powder diffraction

patterns of copper
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Fig.4 The surface distribution of phosphorus

in microcrystalline and macrocrystalline

copper-phosphorus balls
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Fig.5 Polarization curves of two kinds of copper-
phosphorus anodes in acidic copper plating

solution under different temperature conditions
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Fig.6 Constant current polarization curves of
microcrystalline and macrocrystalline
copper-phosphorus anodes at different
densities and

polarization current

temperatures
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Fig.7 Tafel curves of two kinds of copper-phosphorus
anodes in acidic copper plating solution at

different temperatures
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Tab.1 Self-corrosion potential and self-corrosion current of
two kinds of copper-phosphorus anodes fitted by

Tafel curves
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