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A Study on the Degradation of Contact Metals in ‘the Semiconductor Devices

Chang Sik Kong - Gil Moo Kim

Dept. of Materials Engineering, Chungnam Neational University, Daejeon 305764

In order to investigate degradation of contact metals which is critical to the time to failure of

devices, various Al-Cu-Si alloys were chosen, exposed to H,, N3, Oy atmospheres at 550°C and

examined by conventional optical, scanning electron, transmission eleciron microscope and

X-ray diffractometer.

Alloys consisted of fcc Al matrix and tetragonal Al,; Cu precipitates.

Also, the effects of moisture and CI to these atmospheres were studied.

No degradation was

observed by SEM when alloys were exposed to O, gas, but a considerable amount of degrada-

tion was observed when exposed to Ny + H, atmosphere. Thin films of Al oxide, which were con-

tinuous and seemingly protective, formed when exposed to O, atmosphere. But continuous films

were not found when exposed to N, + H, gases. The addition of water vapor to these gases en-

hanced degradation. This was due to the aqueous galvanic corrosion around Al,Cu precipitates.

The effect of addition of Cl to these gases was to accelerate degradation.
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Photo 1. TEM micrographs and diffraction patterns of Al—Cu—Si alloys

Al-2wt%Cu-Si Al-4wt%Cu-Si

Photo 2. SEM micrographs of Al—Cu—Si alloys exposed to H. gas for 4 hours at 550C
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Photo 3. SEM micrographs of Al—Cu—Si alloys exposed to N.+H, gas for 4 hours at 550°C

Image

Diffraction pattern

Photo 4. TEM micrograph and diffraction pattern of Al—4wt% Cu—Si alloys exposed to O

gas for 1 hour at 550 C
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Photo 5. SEM micrographs of Al—Cu—Si alloys exposed to Q.+ H,0 gas for 20hours at 550°C
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Figure 1. X-ray diffraction peak of Al-Cu-Si alloy

exposed to O,+H,0 gas for 1 hour at 550°C
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Photo 6. SEM micrographs of AI-Cu-Si alloys exposed to 0.IN HCi+H:O+N. gas for 20 hours
at 550°C

Al-2wt%Cu-Si Al-4wt%Cu-Si

Photo 7. SEM micrographs of Al-Cu-Si alloys exposed to 0.5N HCI+H:0+N. gas for 20 hours
at 550°C
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