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Adhesion Strength and Interface Chemistry with Cr, 50%Cr-50%Ni or Ni
Buffer Layer in Cu/buffer Layer/polyimide System
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Abstract In the microelectronics packaging industry, the adhesion strength between Cu and polyimide and the
thermal stability are very important factors, as they influence the performance and reliability of the device.
The three different buffer layers of Cr, 50%Cr-50%Ni, and Ni were adopted in a Cuwbuffer layer/polyimide
system and compared in terms of their adhesion strength and thermal stability at a temperature of 300 °C for
24hrs. A 90-degree peel test and XPS analysis revealed that both the peel strength and thermal stability
decreased in the order of the Cr, 50%Cr-50%Ni and Ni buffer layer. The XPS analysis revealed that Cu can
diffuse through the thin Ni buffer layer (200A), resulting in a decrease in the adhesion strength when the Cw/
buffer layer/polyimide multilayer is heat-treated at a temperature of 300 °C for 24hrs. In contrast, Cu did not
diffuse through the Cr buffer layer under the same heat-treatment conditions.

Key words Cr(Ni) buffer layer, polyimide, adhesion strength, thermal stability.
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Fig. 1. Microstructure of deposited Cr thin film on the
polyimide.
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Table 1. The elemental ratios on the peeled polyimide surfaces
with various buffer layers.

Elemental ratio(at.%)
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Fig. 2. The wide-scan XPS spectra on the peeled polyimide surfaces with various buffer layers.
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Fig. 3. The C1s-XPS spectra on the peeled polyimide surfaces
with various buffer layers : (a) Cr, (b) 50%Cr-50%Ni and (c) Ni.
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Table 2. The binding component ratios on the peeled
polyimide surfaces with various buffer layers.

Binding component ratio(%)

Buffer layer
C=0 C-O C-0-C C-C
Cr 10.54 24.10 34.81 30.55
50%Cr-50%Ni 11.43 22.44 32.67 33.46
Ni 12.30 22.07 31.46 34.17
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Fig. 4. The comparison of peel strengths with Cr, 50%Cr-
50%Ni and Ni buffer layers.
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Fig. 5. The wide-scan XPS spectra on the peeled polyimide
surfaces heat-treated at 300 °C for 24hours.
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Table 3. The elemental ratios on the peeled polyimide surfaces with various buffer layers heat-treated at 300 °C for 24hours.

Buffer layer

Elemental ratio (at.%)

Ols Nls Cls Ni2p Cr2p Cu2p

Cr 25.05 7.07 67.52 - 0.36 -
50%Cr-50%Ni 23.86 6.44 68.60 - - 1.10
Ni 23.96 5.72 69.17 - - 1.15
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