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THERMAL GREASE INSERTION AND RETENTION 

BACKGROUND OF THE INVENTION 

1. FIELD OF THE INVENTION 

The present invention relates to an integrated circuit package. 

2. DESCRIPTION OF RELATED ART 

Integrated cir~uits are typically housed within a package that is mounted co a 

printed circuit board. ·The integrated circuits generate heat which must be removed 

from the package. Some packages incorporate heat slugs or heat sinks to facilitate 

the removal of heac from the integrated circuits. The hem sinks are coupled to the 

integrated circuits to provide a d,irect thernml path berween the die and the ambient 

of the package. Because of manufacturing tolerances there may exist air gaps or air 

pockets between the integrated circuit and the heat sinks. Air is a poor thermal 

conductor. A layer of thermal grease is therefore typically applied to the top of the 

integrated circuit to provide a relatively low thermal impedance between the circuit 

and the heat sink. 

To minimize the thermal impedance of the package it is desirable co control 

the application of the thermal grease. Too 1nuch thermal grease will unduly increase 

the thermal impedance of the package and the junction temperatures of the 

integI:ated circuit. An insufficient amount of thermal grease may leave air gaps and 

pockets that also increase the thermal impedance of the package. It is therefore 

desirable to provide an integrated circuit package thnt has a controlled layer of 

thermal grease . 
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-SUMMARy-(iF:rHE JNVENTION 

The present invention is ail integrated circuit package. The package includes 

an integrated circuit that is mounted to a substrate. The integrated Circuit is enclosed 

by a cover plate that is attached to the substrate'. The cover place is sep1.lrated from 

the integr..tted circuit by a small space. The cover plate has a p<tir of pons which 

allow a thennal grease to be injected into the space between the integrated circuit 

and the cover plate. The package has c.1 seal that extends around the irnegrated 

circuit between the cover plate and the substrme. The seal controls and confines the 

thermal grease to an area irmnediately adjacent to the imegrared circuit. 
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------------BRIEF DESCRIPTION OE THE DRAWINGS 

The objects and advantages of the present invention will become more 

readily apparent to those ordinarily skilled in the art after reviewing the following 

detailed description and accompanying drawings. wherein: 

Figure i is a cross-sectional view of an integraled circuit package of the 

present invention; 

Figure 2 is a cross-sectional view similar to Fig. l showing a thermal grease 

being injected into the package. 
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DETAILED DESCRIPTION OF THE JNYENTJON 

Referring to the drawings more particularly by reference numbers, Figure 1 

shows an integrated circuit package l 0 of the present invention. The package 10 

houses an integrated circuit 12. The integrated circuic 12 may be a microprocessor. 

Although an integrated circuit is shown and described, it is to be undersrood that the 

package may contain any electrical device. 

The integrated circuit 12 is mounted to a substrate 14. The substrate l 4 may 

be a printed circuit board which has surface prids, internal routing and vias (not 

shown) that couple the integrated circuit 12 to an external printed circuit hoard. The 

integrated circuit 12 may have solder bumps (not shown) that couple the circuit 12 

to the substrate I4 in .a process that is commonly referred to as "C4" or "flip chip" 

packaging. 

The integrated CircuiL 12 is enc;losed by a cover plate 16 that is attached to 

the substrate 14. The cover plate 16 can be attached ro the substrate 14 by a 

plurality of bolts 18. The bolts I 8 extend through clearance holes 20 of the plate 16 

and are fastened by nuts 22. The cover plate 16 is typically constructed from a 

thermally conductive metal mmerial such as copper to mmsfer the heat generated by 

the integrated circuit 12 to the ambient of the packagl! l 0. The cover plate 16 thus 

functions as both a protective cover and a heat sink for the package l 0. 

The cover plate 16 has a platen surface 24 that is separated from the top 

smface of the integrated circuit 12 by a space 26. The cover plate 16 also has an 

annular groove 28 that is located adjacent to the platen surface 24. The package lO 

has a seal 30 that is located within the annular groove 28. The sea] 30 encloses the 

integrated.circuit 12 and defines a thermal area 32 adjacent to the circuit 12; In the 

preferred embodiment. the seal 30 is nn 0-ring that is deflected by the cover place 

16. The cover plate 16 also has an inlet port 34 and an outlet port 36. 

As shown in Figure 2, a the1111al grease 38 is injected into the open area 32 of 

the package 10. The th~rmal grease 38 is pumped into the areu 32 until the grease 

38 fills the space 26 between the cbver plate 16 nnd the integrated circuit 12. The 

outlet port 36 allows the air within the thermal area 32 to flow out of the package so 

that air pockets are not fom1ed in the interface between the integrated circuit 12 and 
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the cover plate 16. The seal 30 controls the flow of thermal grease 38 so that the 

grease 38 fully occupies the space 26 between the cover plate 16 and the inte!,rrated 

circuit 12. 

The pr~sent invention thus provides a means to control the thickness of a 

layer of thermal grease located between an integrated circuit 12 and a heat sink 16. 

Although a package is shown and described, the substrate and cover may be used a_s 

a tool to apply a uniform layer of thermal grease on an integmted circuit that is 

subsequently assembled into i.lnother package. For example, after the them1al grease 

is applied, the cover plate 16 can be detached and the grease covered integrated 

circuit 12 can be removed to be assembled inco a package such as a ceramic or 

plastic molded packages known in the art. Although a thenm1I grease is described, it 

is to be undersrood that the grease may be a therm:11ly conductive epoxy or ~mother 

thermally conductive marerial rhat can be injected into the thermal area 32 of the 

package 10. 

While certain exemplary embodimenrs have been described and shown in the 

accompanying drawings, it is to be understood that such embodiments are merely 

illustrative of and not restrictive on the broad invention, and that this invention not 

be limited to the specific.: constructions and arrnngements shown and described, since 

various other modificati9ns may occur to those ordinarily skilled in the art 
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What is claimed is: 

circuit; 

and, 

L An integrated circuit package, comprising: 

a substmte; 

an integrated circuit that is mounted to_ said subs~rate; 

a cover plate that is attached to snid .substrate and encloses said integrated 

a thermal grease located between said integrated circuit and said cover plate; 

a seal that is located between said cover plate and s~lid substrate to seal said 

thermal grease between said integrated circuit and said cover plate. 

2. The package as recited in cluim I, wherein said cover pl:.uc has an inlet 

port. 

3. The package as recited in claim 2, wherein said cover plate has an outlet 

port. 

4. The package as recited in claim I, wherein said seal is located within a 

· groove of sai~ cover plate. 

5. The package as recited in claim I, wherein said seal is an 0-ring. 

6. The package as recited in claim I, further comprising ~1 plural icy of 

fasteners that attach said cover plate to said substrate. 

7. The package as recited in claim 1, wherein said substrntc is a printed 

circuit board. 
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8. An-integrated-circuit package, comprising:­

a substrate;-

an integrated circuit that is mounted to said substrate; 

a cover plate that is attached to said substrate and encloses said integrated 
circuit, said cover plate having an inlet port, an outlet pon and a groove; 

i.I thermal grease located between said integrated circuit and said cover plate; 
and, 

a seal that is located within said groove and deflected ~erween said cover 
plate and said substrace to senl said themml grease on said integrmed circuit. 

9. The package as recited in cJaim 8, wherein said subsm.He is a printed 
circuit board. 

10. The package as recited in claim 9. fLirther comprising a plurality of 
fasteners that mwch said cover plate to said printed circuit board. 

I 1. The package as recited in claim I 0, wherein said seal is an 0-ring. 

12. A method for applying a thermal grease to an inregrated circuit. 
comprising the steps of: 

a~ placing an integrated circuit onto a substrare: 

b) placing a seal onto said substrate around said integrated circuit; -
c) enclosing said integrated circuit wirh a cover plate, wherein said 

cover plate is separated from said integrated circuit by a sp<tce; and, 
d) injecting a thermal grease into said space. 

I 3. The method as recited in claim 12, wherein said rhenmtl grease is 
injected through an inlet port of said cover plate. 
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14. The method as recited in claim 12, wherein said seal is deflected by said 

cover plate. 

15. The method as recited in claim 14. wherein said C?ver plate is fastened 

to said substrate. 
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An integrated circuit package (10) includes an integrated circuit (12) that is mounted on a substtate (14). The integrated circuit (12) 
is enclosed by a cover plate (16) that is attached to the substrate (14). The cover plate (16) is separated from the integrated circuit by a 
small space (26). The cover plate (16) has a pair of ports (36) which allow a thennal grease (38) to be injected into the space (26) between 
the integrated circuit (12) and the cover plate (16). 1bc package (10) has a seal (30) that extends around the integrated circuit (12) between 
the cover plate ( 16) and the substrate ( 14). The seal (30) controls and confines the thennal grease (38) to an area (32) immediately adjacent 
to the integrated circuit (12). 


