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(54) Title: SEMICONDUCTOR SUBSTRATE HAVING COPPER/DIAMOND COMPOSITE MATERIAL AND METHOD OF
MAKING SAME

(57) Abstract: A semiconductor package for power transistors of the LDMOS type has a metallic substrate with a die mounted
directly thereon, lead frame insulators mounted thereon adjacent the die and a plurality of leads mounted on the insulators and elec-
trically coupled to the die by bond wires. The substrate includes a body having opposite surfaces comprising pure copper layers, and
with the body interior being at least partially comprised of a copper/diamond composite so as to act as a heat spreader and provide
improved heat removal and low thermal expansion, as well as an electrical connection for the die. The body may be entirely com-
prised of a copper/diamond composite, or it may be comprised of a copper/tungsten composite having a copper/diamond composites
insert therein. The copper/diamond composite is comprised of diamond, particles within a copper matrix. In a method of making
the copper/diamond composite, diamond particles are coated with multiple layers of element or inorganic compounds, mixed with a
dry-processing binder and compacted in a die under pressure to form a compacted body. The body is placed on a quantity of copper,
heated in a vacuum or hydrogen atmosphere to evaporate or decompose the binder, heated in a vacuum or hydrogen atmosphere to
4ause bonding or partial sintering of the coated diamond particles, then heated in a hydrogen atmosphere to a temperature slightly
above the melting point of copper to melt and draw the copper into the bonded or partially sintered diamond particles. Following
that, the compacted body is cooled and cut to the desired shape.



