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The effects of plasma treatment of polyimide surface on the adhesion
of chromium/polyimide
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Abstract

The effects of Ar or Oxygen RF plasma treatment on the adhesion behavior of Cr films to polyimide sub-
strates have been investigated by using SEM, XRD), AES, and 90° peel test. By applying RF plasma treatment
of the polyimide surface prior to metal deposition, the peel adhesion strength of Cu/Cr films sputtered onto the
fully cured BPDA —PDA polyimide was highly increased from about 3g/mm to 90 ~ 100g/me. Improved peel
adhesion strength of Cr/polyimide interfaces due to RF plasma treatment was attributed to the contributions
from surface cleaning, Cr—polyimide bonding at the interface, and force required for plastic deformation of the
film. While the surface topology change of the polyimide caused by RF plasma treatment makes a little contri-

bution to the improved adhesion.
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Fig. 1. Molecular structure of BPDA-PDA
type polyimide,
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Fig. 3. Schematic diagram of 90° peel test.
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Table 1. Etching rates of BPDAPDA type polyimide
by RF plasma treatment using Ar or O,

gases.
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Fig. 4. SEM topologies showing the plasma-etched polyimide surface.

{a} unmodified

(c) Oxygen plasma etched for Smin.
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Fig. 5. The variation of peel adhesion strength
of the Cr to polyimide as a function of
RF plasma etching time prior to metal
deposition.
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Fig. 6. Auger spectra obtained from Cu_/Cr metal
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polyimide substrates.

(a) as-peeled
(b) after ion beam cleaning for $ seconds
{c) after ion beam cleaning for 12 seconds.
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{a) as-peeled

{b} after ion beam cleaning for 6 seconds

(c) after ion beam cleaning for 12 seconds.
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