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Ultrasonic wire bonding between Au contact electrode of
CdZnTe wafer and down-lead wire
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(State Key Laboratory of Solidification Processing, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: In order to make high resistance CdZnTe(CZT) room temperature X-ray or y-ray detectors, the ultrasonic wire
bonding technology between the CZT contact electrode and the down-lead wire was studied. The influence of the CZT
contact electrode preparation technology and ultrasonic wire bonding parameters between the Au contact layer and the
down-lead wire on the bonding quality was explored by orthogonal test. The results show that the ultrasonic wire bonding
between the CZT contact electrode and the down-lead wire is easier to realize when the CZT wafers are mechanically
polished and their contact electrodes are prepared by ion sputter technology. The optimum thickness of CZT contact
electrode is 180 nm for the ultrasonic wire bonding. Furthermore, the bonding pressure and welding power have a great
effect on the ultrasonic wire bonding rates between the down-lead wire and the CZT contact electrode after the electrode
layer preparation technology of CZT wafer is fixed on. The optimized ultrasonic wire bonding parameters for the CZT
contact electrode and the down-lead wire are the bonding power 1.5 W, the first bonding pressure 0.882 N, the second
bonding pressure 0.588 N and the welding time 20 ms.
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Table 1 Experimental factors and levels of ultrasonic wire
bonding between contact electrode and down-lead wire by

orthogonal test design

A B C
Level Bonding Welding CZT contact electrode
pressure/N power/W  preparation technology
1 0.294 1 Vacuum evaporation
2 0.588 1.5 AuCl; chemical gilding
3 0.882 2 Ion splash
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Table 2 Orthogonal test results of ultrasonic wire bonding

ratio between CZT contact electrode and down-lead wire

Sample Bonding ratio/

No. A B ¢ %
1 1 1 2 33
2 ) 1 1 26.7
3 3 1 3 6.6
4 1 2 1 33
5 2 2 3 333
6 3 2 2 6.6
7 1 3 3 33
8 2 3 2 6.6
9 3 3 1 3.3
K, 9.9 36.6 16.5
K, 66.6 43.2 333
Ks 16.5 13.2 43.2
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Fig.1 Microstructure of bonding point between CZT contact

electrode and down-lead wire
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Fig.2  Effects of wedge pressure on microstructure of
ultrasonic wire bonding joints between contact electrode of
CZT and down-lead wire: (a) Low bonding pressure; (b) High

bonding pressure
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Fig.3  Effects of welding power on microstructure of
ultrasonic wire bonding joints between contact electrode of
CZT and down-lead wire: (a) Low welding power; (b) High

welding power
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Fig.4 Effects of bonding arc on microstructure of ultrasonic
wire bonding joints between contact electrode of CZT and

down-lead wire: (a) Low arc; (b) High arc
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