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Abstract
The effects of sputter gas pressure and subsirate surface micro-roughness on the microstructure and surface
topography have been investigated in the Cu thin films sputter deposited onto polyimide substrates. The surface
roughness of polyimide was controiled by oxygen rf plasma treatment. In the Cu film deposited at the pressure of
5 mtoir, the surface is smooth and the columnar structure is not visible regardless of polyimide surface
roughness. As the sputtering pressure increas’es, the colummar structure is developed and the structure contains
more open boundaries. The polyimide surface roughness enhances these effects. These phenomena can be

explained in terms of atomic shadowing effect.
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Fig 1. Scanning Electron Microscopy showing the
surface morphologies of RF oxygen plasma
etched polyimide. (2) unetched polyimide
(b} etched for 5 min. (c) etched for 20 min
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Fig2. Scanning Electron Microscopy showing the
cross-sectional view in Cu thin films deposited
on the untreated polyimide substrates as a
function of deposition pressure.
(2) 5 mtorr (b) 56 mtorr {c) 100 mtorr
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Fig 3. Scanning Electron Microscopy as in Fig.2,
but polyimide substrate was oxygen plasma
etched for S mins.

(a) 5 mtorr (b) 50 mtorr
{c) 100 mtorr
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Fig4. Scanning Electron Microscopy as in Fig.2,
but polyimide substrate was oxygen plasma
etched for 20 mins
(a) 5mtorr (b) 50 mtorr
(c) 100mmtorr
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Fig.5 Scanning Electron Microscopy showing the
surface topologies in Cu thin films deposited
on the untreated polyimide substrates as a
function of deposition pressure.
(2} 5 mtorr (b) 50 mtorr (c) 100 mtorr
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Fig 6. Scanning Electron Microscopy as in Fig.5,
but polyimide substrate was oxygen plasma
etched for 5 mins.

(a) 5 mtorr (b) 50 mtorr (c) 100 mtorr
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Fig 7. Scanning Electron Microscopy as in Fig.5,
but polyimide substrate was cxvgen plasma
etched for 5 mins.

(2) 5 mtorr (b) 5G mtorr (c) 100 mtorr
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E 1 1% 249228 £8¢984 B2 column sized) W3}

column size(nm)
pressure
ne treat oxygen 5Smin oxyvgen 20min

top = 510 top = 400 top = 630

50 mtorr middle = 430 middle = 360 middle = 580
bottom = 370 bottom = 370 bottom = 550
top = T00 top = 630 | top = 610

100 mtorr middle = 470 middle = 540 middle = 560
bottom = 450 bottom = 450 bottom = 530

Fig 8. Planar TEM picture showing the grains and
cracks, The Cu thin film was deposited at the
sputter pressure of 50 mtorr on the palyimide
which had been plasma-etched for 5 min.
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