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Abstract: We studied a bonding at low temperature using polymer bump and Non-Conductive Adhesive
(NCA), and studied the reliability of the polymer bump/Al pad joints. The polymer bumps were formed on
oxidized Si substrates by photolithography process, and the thin film metals were formed on the polymer
bumps using DC magnetron sputtering. The substrate used was Al metallized glass. The polymer bump and
Al metallized glass substrates were joined together at 80°C under various pressure. Two NCAs were applied
during joining. Thermal cycling test (0°C-55°C, cycle/30 min) was carried out up to 2000 cycles to evaluate
the reliability of the joints. The bondability was evaluated by measuring the contact resistance of the joints
through the four point probe method, and the joints were observed by Scanning Electron Microscope (SEM).
The contact resistance of the joints was 70-90 mQ before the reliability test. The joints of the polymer
bump/Al pad were damaged by NCA filler particles under pressure above 200 MPa. After reliability test,
some joints were electrically failed since thinner metal layers deposited at the edge of bumps were
disconnected.
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Table 2. The average contact resistance and standard deviation before thermal cycling test

NCA 1 NCA 2
NCA Contact Standard Contact Standard
resistance deviation resistance deviation
Metallized polymer bump/Al pad 75.8 mQ 29.2 80.9 mQ 37.6
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