A technique for enabling sufficient flow of flux cleaning fluids--ahd.an
.underfill material in the relatively ligwprofile gap between a flip-chip
bonded I C chip and a substrate, such as a printed circuit board, is to
provi de at | east one aperture in the substrate under the I C chip. The use

of such an apEINTEGRATED €IRCUIT BONDING METHOD AND APPARATUSO flow
t hrough the aperture into the lowprofile gap between the 1C chip and the

substr atgbftpgdtace, such as by the application of pressure or by gravity,
whi ch then exits through openings between fornmed interconnect bonds at a
sufficient flowrate to adequately renove flux residues. An epoxy underfill
to the | C chi technique fooenabling sufficiehnflowaof flax oleaning fluidandah @ndetfitlel at i vel y

thick b ] . of ,the | C chip,
|sI glepos eﬁ olﬁqg{encﬁ)#moaﬁnqrggl oé%ﬁthr%e subotilp }é&&m@%éi@%ﬁp‘j & tehe eglgleg.
of tHe |sabstraty saﬁluas:apnnuedqrctatwm is to priowiderat leastcbng aperture infthew t he epoxy
i nto th%ubfﬁ‘&t@ﬁﬂ&ér'tﬁe Uﬁﬂ@ﬁkéé’f@u@h% aﬁg{sﬁameghfo‘f @xﬁﬁeﬂgrme woul d

develop formt e |sp ace alr as eepo OWs Into t ovv-proflle gap
can adv ﬂmmrtmel ¢ {aw-prafile gap betiveemthie dG. chip

and the substrate surface such as by the apphcatlon of pressure or by gravity, which then
exits through openings between formed interconnect bonds at a sufficient flow rate to

10 adequately remove flux residues. An epoxy underfill to the IC chip can be formed in a
similar manner. For example, a relatively thick bead of epoxy, such as on the order of the
thickness of the IC chip, is deposited or stencil printed on the substrate surface around the
edges of the IC chip and capillary action is then relied upon to draw the epoxy into the

low-profile gap. Undesirable air pockets which otherwise would develop form the
15  displaced air as the epoxy flows into the low-profile gap can advantageously escape
through the aperture of the invention.
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