An al um num or copper @t sink is attached to a’
* seni conductor chip usi fl exi bl e-epoxy to provid rrprOVﬁ,g
performance. The al uni num may be coated by. anodi zi ng or

or the copper may be coated with nickel. Such structures a?
useful for CQFP, CBGA, .CCGA, CPGA, ABSERARIXGA, DCAM MCM L] a8 :
ceram c, and other chip carri er packages as well as for flip chip
attachment to flexible or &‘Id organic circuit boards. These adhesive

material s \APFREFENGTMWEN VOF HEAT SINK AT RACHERDPIREGTLYSHO BIP es, - 25

to [ERR] for 400 cycles, apgirpAfsING FERRIBLE ERORYCYCl es; and w t hstand
conti nuous exposure at [ERR] C for 1000 hours wi thout |oss of strength.

Fl exi bl e-epoxi es have a nodul us of elasticity bel ow 100,000 psi and a gl ass
transition tenpex ahuﬁaubebmmﬁmmmhtﬂchedgara témmcpppcrm silicone

adhesi ves o, AageQeiiflonRHUATLAR] GetionBiil-Soiky Sbilbiad ARG
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POX com a
coeffici eﬁhewn%ﬁm%aﬁbeoium may he eeated @W&OCTE bet ween
that of tRkersihtcesne@icor the coBbat ndly Bd eodttatwith Mickel. Such

structures are especilly useful for CQFP, CBGA, CCGA, CPGA, TBGA,
PBGA, DCAM, MCM-L, single layer ceramic, and other chip carrier
packages as well as for flip chip attachment to flexible or rigid organic
circuit boards. These adhesive materials withstand thermal cycle tests of 0
to 100° C for 1,500 cycles, -25 to 125° C for 400 cycles, and ~40 to 140° C
for 300 cyéles; and withstand continuous exposure at 130° C for 1000 hours
without loss of strength. Flexible-epoxies have a modulus of elasticity
below 100,000 psi and a glass transition temperature below 25° C, are much
stronger than typical silicone adhesives, and do not contaminate the module
or circuit board with silicone. The flexible epoxy may contain a material |
having a low coefficient of thermal expansion (CTE) in order to provide a
CTE between that of the silicon die and the metal of the heat sink.
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