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Bonding mechanism of Hg;In,Tes new chip wire
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Abstract: In order to realize the connection of Hg;In,Teg (short for MIT), a new type of near-infrared photoelectric
material, with outer circuits, the thermo-sonic bonding technology between MIT electrode and down-lead wire was used,
and the influence of the electrode thickness and structure on the bonding ratio was studied. Furthermore, the effects of
ultrasonic power and bonding pressure on the first joint morphology and bonding strength were also analyzed. The results
show that the bonding rate increases (reaching 100%) when 0.2 um In interlayer was inserted between MIT wafer after
chemical polish and the Au electrode with thickness of 1 um. XPS analysis results show that inter-diffusion between MIT
and In/Au composite electrode promotes the bonding process. The welding ball morphology and bonding quality are
mainly affected by the ultrasonic power and bonding pressure. When the ultrasonic power and the bonding pressure are
about 0.45—0.55 W and 0.5-0.6 N, respectively, the diameter ratio between the ball and wire is about 3.5, and more than
90 % failure position occurs at wire by tensile test, indicating the perfect shape of welding ball and good bonding strength
and reliability can be reached.
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Fig. 1 Surface morphologies of MIT wafer under different
surface treatments: (a) Mechanical polishing; (b) Chemical
polishing by 2 % Br,-C;H,;NO for about 2 min
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Table 1 Influences of MIT metal electrode thickness and

structure on bonding ratio

Metal electrode Thickness/um  Bonding ratio/%

Au 0.7 10
Au 0.8 30
Au 1.0 80
IntAu 1.2 100
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Fig. 2 SEM morphologies of failure joints between MIT
metal electrode and down-lead wire: (a) Pit on die; (b) Metal

electrode peeling
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Fig. 3 Survey XPS spectra of Au/In/MIT interface (Black line
representing Ar' etching at interface about 30 s and red line

representing etching about 120 s)
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Table 2 Diameter ratio of golden ball and wire on surface of

MIT composite electrode with different bonding parameters

Bonding Ultrasonic Ultrasonic ) ’
press/N power/W time/ms Diameter ratio

0.4 0.35 30 2.91

0.5 0.45 30 350

0.6 0.55 30 362

0.7 0.65 30 3.98

0.8 0.75 30 4.12

0.9 0.85 30 4.26
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Fig. 4 Effects of bonding parameters on morphology and
bonding quality of wire bonding joints: (a) Bonding mass 50 g,
US power 0.45 W; (b) Bonding mass 90 g, US power 0.85 W
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Fig. 5 Bonding failure charts of MIT composite electrode and

down-lead wire under bonding parameters of Table 2
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