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Study on Chip Lead Bonding Technology of Semiconductor Bridge Igniter
SONG Jing MA Cui
Beijing Institute of Space Mechanics & Electricity Beijing 100094

Abstract: To ensure the best bonding quality between semiconductor bridge chip and pole pin, based on the wire bonding
technology research, the key influence factors of bonding quality were analyzed. Through the orthogonal test design, the
combination of destructive tensile test and microscopic visual methods, the effects of ultrasonic power, bonding pressure and
ultrasonic time on the igniter bonding strength were studied. The study shows that the optimal process parameters are ultrasonic
power of 0.35W, bonding pressure of 0.30N and ultrasonic time of 30ms. The bonding verification tests indicate that the process
is reliable.
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Tab.1 Si-Al wire performance parameter table

/um x10%/N %
1 25 11 14 1 4
2 32 16 21 1 4
3 40 21 30 1 4
4 50 40 52 26
5 70 70 90 26
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Fig.1 Wedge tip structure
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Fig.2 Qualified bonding point shape
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Tab.2 Orthogonal test design

P/W F/N t/ms
1 0.25 0.30 20
2 0.35 0.36 30
3 0.45 0.42 40
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Tab.3 Orthogonal test results and analysis

P/W F/N t/ms Fx102/N

1 0.25 0.30 20 14.60
2 0.25 0.36 40 14.30
3 0.25 0.42 30 14.00
4 0.35 0.30 40 15.60
5 0.35 0.36 30 15.80
6 0.35 0.42 20 15.30
7 0.45 0.30 30 15.20
8 0.45 0.36 20 14.40
9 0.45 0.42 40 14.60

1 14.30 15.14 14.76 -

2 15.56 14.83 15.00

3 14.73 14.63 14.83

1.26 0.51 0.24




2021 06 11
GJB 548B
0.35W
200 w 0.30N 30ms
60 80um L 90 110pm 2
3 3
L g
(a) (b) Al-Au
B3 #EERFHEN. BaERK
Fig.3 Bonding point failure form and bonding point shape
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