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InSb infrared detector chip gold wire bonding process study
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Abstract: The wire bonding quality of InSb infrared detector chip surface solder joint and external pin
solder directly determines the reliability of the optical signal output. Ultrasonic power, bonding time and
bonding force are the most important process parameters for the wire bonding quality. Based on the
practical application, gold wire bonding was performed on a K&S 4124 wire bonder with the gold plated
pads, and the effects of these process parameters on bond shear force and the bonding region were
studied. By analyzing the failure mode of bonding and the solder joints morphology, the optimum process
parameters meeting InSb chip gold wire bonding quality requirements were obtained. This study has laid a
solid foundation for the InSb chip wire bonding reliability.
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Fig.1 Flow charts of gold ball bonding process
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Fig.2 Diagram of InSb infrared detector chip wire bonding morphology
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Fig.3 Wire bonding pull test schematic and the corresponding bond

failure morphology diagram
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Tab.1 Pull force of different diameter gold wire

bonding points

Gold wire diameter/pm Pull force/g
25 =3
30 =4
50 =55
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Tab.2 Gold ball bonding parameters

2nd bond
1st bond(Ball) (stitch)
Power/mw 65 130 195 260 325 390 780
Force/g 10 20 30 40 50 60 100
Time/ms 15 20 25 30 35 40 60
Loop height 200
/pum
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Fig.4 Curve of ultrasonic power vs bonding strength and the
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Fig.5 Curve of bonding force vs bonding strength and the
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