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ABSTRACT : We fabricated MCM-L BGA substrate using solder ball transfer method
and presented its mechanical and electrical characteristics. In order to make
pentium BGA module of 0.8mm pad size and 1.5mm pad pitch, we formed and aligned
solder balls(Pb/Sn) in the solder wells of Al substrate with screen printing
technique, and then transferred to BGA pad with wetting difference of Al and BGA
pad at solder melting temperature. We could vary the solder ball volume by
controlling the size of solder wells and improved alignment stability because the
balls are formed in the wells. To test bonding reliability, we made mechanical pull
test and obtained 100% good results. For electrical characteristic of BGA solder ball,
we simulated the electrical parasitic parameters by subarea method and measured
with a TDR(Time Domain Reflectometry) equipment. We have found that self
capacitance of BGA solder ball is 73.3fF and self inductance is 149.1pH, whose
values were reduced to 37% and 80% of the value of QFP package structures.
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Fig. 1 Structure of Ball Grid Array package
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Fig. 2 Component layer and Solder layer of fabricated MCM-L BGA substrate
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Table. 1 Wettability of Metals
Metal Solderability
Platinum, Gold, Copper, Easy
Silver, Cadmium, Tin to solder
Lead, Nickel, Brass, Bronze, Less easy
Rhodium, Beryllium-copper to solder
Galvanized iron, Tin-nickel, Difficult
Nickel-iron, Mild steel to solder
Chromium, Nickel-chromium, Very difficult
Nickel-copper, Stainless to solder
Aluminum, Aluminum-bronze Most difficult
to solder
Beryllium, Titanium Not solderable
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Fig. 3 Process of BGA solder ball Fig. 4 Reflow temperature profile
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Fig. 5 MCM-L BGA substrate with solder ball
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Fig. 6 Cross-section view of solder ball
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Fig. 8 Solder ball approximated model
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Table. 3 Comparison of electrical parameter between solder ball and 64-TQFP package
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