MULTI CHI P MODULE PACKAGE AND FABRI CATI ON METHOD

TECHNI CAL FI ELD The present invention relates generally
to sem conductor packages, and nore particularly to
mul tichi p nodul e packages and nethods for the fabrication
t hereof. BACKGROUND ART The conputer industry
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the number of components that are needed for a circuit. This results in packaging designs
that are more compact, in form factors (the physical size and shape of a device) that are more
compact, and in a significant increase in overall IC density. However, IC density continues
to be limited by several factors.

One factor that limits IC density is the space (or "real estate") available for mounting
individual dies on a substrate. Another limiting factor is the increasing need for higher and

higher heat dissipation due not only to the higher density IC integration levels, but also due to
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Unfortunately, existing multichip modules do not satisfactorily meet these
requirements. For example, existing MCM-EBGA designs employ a single heat sink plane
and therefore do not make different die backside electrical potentials available for the various

semiconductor devices therein. Thermally enhanced PBGA designs utilize a drop-in heat
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Certain embodiments of the invention have other advantages in addition to or in place
of those mentioned above. The advantages will become apparent to those skilled in the art

from a reading of the following detailed description when taken with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a figurative cross-sectional view of a multichip module package according to

an embodiment of the present invention; and




FIG 2 is a flowchart of a nethod for fabricating a

mul tichi p nodul e package in accordance with an
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To further increase IC packaging density, MCM packages have therefore been
developed in which more than one semiconductor device can be included in the same
package. These higher integration techniques provide for mixed signal packages that enable
higher functionality, allowing, for example, different chip sets to be integrated into a single

package to provide multifunctional performance. Some MCM’s consist of a printed circuit
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By using an adhesive that is thermally conducting, one or more heat sinks may be

located within the MCM package, away from the outer surface thereof, according to the
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An encapsulant 126 then seals the first semiconductor device 120 and the bonding
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An encapsul ant 126 then seals the first sem conductor
device 120 and the bonding wres 124 within the MCM
package 100. The encapsul ant 126 surrounds and separates
the 6 sides and bottom of the first sem conductor device
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Referring now to FIG. 2, therein is shown a flow chart of a method 200 for fabricating
a multichip module package in accordance with an embodiment of the present invention. The

method 200 includes providing a first heat sink positioned for releasing heat from the




the via 118. Referring nowto FIG 2, therein is shown a
flow chart of a nmethod 200 for fabricating a nultichip
nodul e package in accordance with an enbodi ment of the
present i nvention. The nethod 200 includes providing a
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providing a first heat sink positioned for releasing heat
fromthe package; providing a second heat sink
positioned proximate the first heat sink; thermally
coupling and electrically isolating the heat sinks to and

f t , ittaching a first sem conductor device
THE'(WﬁM&éHD gﬁnk in thermal and el ectrical
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heat simhenﬁthvoﬁelan@dfﬁﬂherfoamp'ﬁﬁa%ﬂ' ng a nultichip nmodule
package, conprising: providing a first heat sink
po%ﬁtﬁcg%@osﬂbatfat? &9 g seeapdheal sink emiherfideheneatepposite the first heat
provi di BEka second heat sink positioned beneath the first
heat sink; thermally coupling and electrically isolating
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devitrsdo theimkspientiveherhsihksdyan electrically conductive epoxy.

4, The method of claim 1 further comprising configuring the package for
applying different electrical potentials respectively to the first heat sink and to the second
heat sink.

5. A method for fabricating a multichip module package, comprising:

providing a first heat sink positioned for releasing heat from the package;

providing a second heat sink positioned beneath the first heat sink;

thermally coupling and electrically isolating the heat sinks to and from one another;

attaching a substrate to the second heat sink on the side thereof opposite the first heat
sink;

attaching a first semiconductor device to the first heat sink through and in thermal and
electrical communication therewith and electrically insulated from the second

heat sink;




el ectrical communication therewith and electrically
insulated fromthe first heat sink; environnentally
encapsul ating the first and second sem conductor devices;
and wherein providing the first heat sink and providing

t he second heat sink provide .heat . sinks that are planar
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attaching a first semiconductor device to the first heat sink in thermal and electrical
communication therewith and electrically insulated from the second heat sink;
attaching a second semiconductor device to the second heat sink in thermal and
electrical communication therewith and electrically insulated from the first
heat sink; and
configuring the package for applying different electrical potentials respectively to the

first heat sink and to the second heat sink.

10.  The method of claim 9 further comprising:

attaching a substrate to the second heat sink on the side thereof opposite the first heat
sink;

providing electrical circuitty on the substrate on the side thereof opposite the second
heat sink; and

electrically connecting the semiconductor devices to the electrical circuitry.
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[111 11. The nmethod of claim9 further conprising
connecting the sem conductor devices to their respective
heat sinks by an electrically conductive epoxy. 12. The
nethod of claim9 wherein providing a first heat sink and
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environmentally encapsulating the first and second semiconductor devices.

14.  The method of claim 13 further comprising providing electrical circuitry on
the substrate opposite the second heat sink and electrically connecting the semiconductor

devices thereto.

15.  The method of claim 13 further comprising connecting the semiconductor

devices to their respective heat sinks by an electrically conductive epoxy.

16.  The method of claim 13 wherein providing a first heat sink and providing a
second heat sink further comprise providing heat sinks that are planar in two substantially

parallel planes.
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