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Abstract — We developed a bonding at low temperature using fine pitch Sn and In bumps, and studied
the reliability of the fine pitch In-Sn solder joints. The 30 um pitch Sn and In bumps were joined together
at 120°C. A non conductive adhesive (NCA) was applied during solder joining. Thermal cycling test (0°C-
100°C, 2 cycles/h) of up to 2000 cycles was carried out to evaluate the reliability of the solder joints.
The bondability was evaluated by measuring the contact resistance (Rc) of the joints through the four
point probe method. As the content of filler increased, the reliability improved in the solder joints during
thermal cycling test because the contact resistance increased little. The filler redistributed the stress and
strains from the thermal shock over the entire joint area.
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Fig. 1. Schematic view of solder joint formation.
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Table 1. The specifications of two kinds of NCA.

Specification
NCAl NCA2 NCA3
Brookfield Viscosity (cP) 100,000 180,000 200,000
Filler content (wt%o) 6 16 24
Cure time (minute) 5 25 5

Convection Conveyer oven at 120°C
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Fig. 2. In-Sn phase diagram.'”

Table 2. The average contact resistance and deviation
before thermal cycling test with NCA.

Resistance / Deviation (m)
NCA1 NCA2 NCA3
11.12.4 14.029 8.6/1.5
10.4/3.0 13.52.5 9.0/1.7

Si chip to glass substrate
Si chip to Si substrate
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Fig. 3. Average contact resistance of adhesive flip chip
interconnects during 0°C-100°C thermal cycling
test. (a)using NCA1, (b)using NCA2.
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Fig. 4. The increasing rate of contact resistance of solder
joints after thermal cycling test with NCA.
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Fig. 5. Cross-sectional FE-SEM image of In/Sn solder joint after bonding: (a) After bonding (b) After 250 cycling test

(c) After 500 cycling test (d) After 750 cycling test.
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Fig. 6. Cross-sectional BS image of In/Sn solder joint with
NCAL1: (a) After bonding (b) After 250 cycling test
(c) After 2000 cycling test.

(c) 2000 cycles

Fig. 7. Cross-sectional BS image of In/Sn solder joint with
NCA3: (a) After bonding (b) After 250 cycling test
(c) After 2000 cycling test.
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