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Laser selective activation on plastic surface and its electronic circuit forming

DAI Jingxiong, ZHONG Liang, GONG Wei, CUI Kaifang
(School of Manufacturing Science and Engineering, Southwest University of Science and Technology , Mianyang 621000, China)

Abstract: In order to achieve rapid prototyping of fine electronic circuits at low cost, an activation layer was formed on the
surface of the matrix by using the mixed solution of CuSO, and NaH, PO, as the activator. 450nm blue laser was used to scan the
activation layer on the surface of the matrix and the matrix was activated. Combined with electroless copper plating, the
conductive metal copper layer was prepared in the laser scanning region. The influence of mass concentration of CuSO, and
NaH, PO, , scanning rate and the number of coating on forming effect of the coating was studied. Energy spectrum analysis of the
activated matrix was carried out. The appearance of the coating was characterized by scanning electron microscope. The bonding
characteristics and the electrical conductivity of the coating were detected. The results show that coating coverage rate is 100%
when mass concentration of CuSO, and NaH, PO, is 10g/L and 30g/L, the scanning speed is 320mm/s and coating number is
3. After laser scanning, Cu’* in the activation layer is reduced to Cu particles. The microstructure of the coating line is uniform
and compact with clear contour, neat boundary and strong adhesion. Surface resistance is close to 0€), and electrical conductivity
is good. This process solves the problem of poor operability of laser induced technology and high cost of precious metal coating to
a certain extent. The study has high practical value and has a certain application prospect in electronic circuit forming.
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Fig. 1 Schematic diagram of laser activation system
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Table 1  Compositon of electronic plating

bath composition concentration

CuS0, 5¢/L
HCHO 10mL/L
C404H,KNa 25¢/L
NaOH 7g/L
stabilizer 0.2mg/L
surface active agent Tg/L
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Fig.2 Relationship between NaH, PO, concentration and coating coverage
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Fig.3 Relationship between scanning speed and coating coverage rate
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Fig.4 Relationship between coating times and coating coverage rate
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Fig.5 Surface morphology of the substrate after roughening and after activa-
tion

a—after roughening b—after activation
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Fig. 6  Energy spectrum of substrate surface after activation
AT I [ B A SR T S AN 1] 7 B R 18] Ta
AR Tmin SEAGRHITEA , A28 5 0 B S TE A%
DRIHEAT , R Cu B WA K, & T i
B Smin J5IEMEE ML, BEE PR AWK, TR
XHEARIE B . B Te it 30min R K HIEA,




548 Mook H R

2018 4E7 A

10pum

Fig.7  Surface morphology of substrate at different plating time
a—Ilmin b—>5min ¢—30min d—boundary topography
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Fig. 8 Sample pictures
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