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The effects of Cu thin films sputter deposited at 5 and 100 mtorr
on the adhesion between Cu/Cr film and polyimide
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Abstract

The effects of microstructural change on the adhesion strength between Cu/Cr film and poly-
imide have been studied. Cr films (50 nm thick) and Cu films (500 or 1000 nm thick) were depos-
ited on polyimide by DC magnetron sputtering. During Cu deposition the Ar pressure was 5 or 100
mtorr. The microstructure was cbserved by SEM and the adhesion was measured by T—peel test.
Plastic deformation of peeled metal strips was characterized quantitatively by using XRD tech-
nique. The film in which Cu is deposited at 100 mtorr has higher adhesion strength than the film in
which Cu is deposited at 5 mtorr. And in the film with same deposition pressure of 100 mtorr, the
adhesion strength is increased as the deposited thickness increases from 500 to 1000 nm. The
adhesion change of Cu/Cr can be interpreted as the difference in plastic deformation.
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Fig. 1. Scanning Electron Microscopy showing the surface morphology of sputter deposited copper
with different deposition pressure and thickness.
(a} 5 mtorr, 500 nm  (b) 100 mtorr, 500 nm (¢) 5 mtorr, 1000 nm (d) 100 mtorr, 1000 nm

Table 1. Average peel strength and FWHM data

Deposition Condition Peel Strength FWHM(28)
1 Cu(5 mtorr, 500 nm)/Cr(5 mtorr, 50 nm)/Polyimide 52.1 g/mm 0.496
2 Cu(100 mtorr, 500 nm)/Cr(5 mtorr, 50 nm)/Polyimide 62.2 g/mm 0.636
3 Cu(5 mtorr, 1000 nm)/Cr(5 mtorr, 50 nm)/Polyimide 51.6 g/mm 0.494
4 Cu(100 mtorr, 1000 NM)/Cr(5 mtorr, 50 NM)/Polyimide 73.2 g/mm 0.694
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Fig. 2. SEM photographs showing peeled Cr
surface. Cu was deposited at
(a) b mtorr (b) 100 mtorr
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