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Fluxless Bonding Method between Sn and In Bumps
Using Ag Capping Layer
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Abstract : We utilized Ag capping layer for fluxless bonding. To investigate the effect of Ag capping
layer, two sets of sample were used. One set was bare In and Sn solders. The other set was In and Sn solders
with Ag capping layer. In (10 um) and Sn (10 um) solders were deposited on Cu/Ti/Si substrate using
thermal-evaporation, and Ag (0.1 um) capping layers were deposited on In and Sn solders. Solder joints were
made by joining two In and Sn deposited specimens at 130°C for 30 s under 0.8, 1.6, 3.2 MPa using thermal
compression bonder. The contact resistance was measured using four-point probe method. The shear strength
of the solder joints was measured by the shear test of cross-bar sample in the direction. The microstructure
of the solder joints was characterized with SEM and EDS. In and Sn solders without Ag capping layers
were only bonded at 130C under high bonding pressure. Also the shear strength of the In-Sn solder joints
under was lower than that of the Ag/In-Ag/Sn solder joints. The resistance of the solder joints was 2-4 mC
The solder joints consisted of In-rich phase and Sn-rich phase and the intermixed compounds were found
at the interface. As bonding pressure increased, the intermixed compounds formed more.

Keywords: Fluxless bonding, Coupon Specimen, Thermo-compression Bonding, Shear Strength,
Contact Resistance
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Solder joint (S mmx5 mm)

Fig. 1. Schematic view of a solder joint made of two Si
coupons for (a) electrical and (b) mechanical
evaluation.
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Fig. 2. (a) Contact resistance and (b) shear strength of the
solder joints (Ag/In-Ag/Sn & In-Sn).
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Table 1. Contact resistance and shear strength of the solder joints (Ag/In-Ag/Sn & In-Sn)

Resistance (m€Q)

Shear force (N)

Specimens  Bonding pressure (MPa)
Average Standard deviation Average Standard deviation
Ag/In-Ag/Sn 1.6 2.37 0.3 42.36 19.03
32 203 0.14 53.16 2349
08 238 025 31.26 13.49
In-Sn 1.6 211 0.29 69.45 13.68
32 1.8 0.19 103.53 13.82

*Bonding failed.
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Fig. 3. Cross sectional view of the solder joints with
bonding pressure (Ag/In-Ag/Sn) (a) 0.8 MPa, (b)
1.6 MPa, and (¢) 3.2 MPa.
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Fig. 4. X-ray mapping of the solder joints with bonding pressure (Ag/In-Ag/Sn) (a) 0.8 MPa, (b) 1.6 MPa, and (c) 3.2 MPa.
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Table 2. Values of the standard Gibbs free energy for the

relevant oxides'®
T (°C) AGY (KI/mol)
SnO Sn0O, InO; Ag,0
150 -490 -493 -830 -2.6
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