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CONTROLLING PACKAGING ENCAPSULANT 
LEAKAGE 

BACKGROUND 

[0001] This invention relates generally to packaging elec 
tronic components and in particular embodiments to encap 
sulating laminate packages. 

[0002] Laminate packages may be made of alternating 
core material and conductive layers. The core acts as a 
stiffener and insulator While the conductive layers are etched 
to leave a trace for electrical purposes. The laminate struc 
ture may have a solder resist selectively screen printed onto 
speci?c areas of the structure for solder protection. 

[0003] A laminate package may be encapsulated by 
enclosing the unencapsulated package inside tWo halves of 
a mold. At the juncture of the tWo mold faces, encapsulants 
sometimes leak forming What is knoWn as ?ash. The encap 
sulant leaking betWeen the tWo mold halves may actually 
contaminate the electrical components that come in contact 
With the encapsulant. Generally When this happens, the 
devices are deemed defective and the entire laminated 
package is discarded. 

[0004] In some cases, the leakage of encapsulant material 
is a result of the bleeding out of the resin vehicle from the 
overall epoXy. See, Ireland, James E., “Epoxy Bleeding Out 
in Ceramic Chip Carriers,” ISHM Journal, Vol. 5, No. 1. 
Regardless of Whether the contamination occurs because of 
the bleed out of the resin vehicle from the overall adhesive 
or from the leakage of the overall resin itself, the effects of 
such leakage on electronic components may be catastrophic. 

[0005] Thus, there is a need to prevent ?ash contamination 
of the electrical components of electrical packages and 
particularly for preventing such contamination in the course 
of encapsulating laminate packages. 

SUMMARY 

[0006] In accordance With one aspect, a process for encap 
sulating integrated circuits includes de?ning an encapsula 
tion cavity about an integrated circuit die. The cavity is ?lled 
With an encapsulant. The out?oW of encapsulant is con 
trolled by providing a collection reservoir proximate to the 
cavity. 

[0007] Other aspects are set forth in the accompanying 
speci?cation and claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0008] FIG. 1 is a greatly enlarged top plan vieW of one 
embodiment of the present invention; 

[0009] FIG. 2 is an enlarged cross-sectional vieW taken 
generally along the line 2-2 in FIG. 1 When the device 
shoWn in FIG. 1 is in position Within an encapsulation mold; 

[0010] FIG. 3 is a greatly enlarged cross-sectional vieW of 
a portion of the device shoWn in FIG. 2 in the process of 
being molded; and 

[0011] FIG. 4 is an enlarged cross-sectional vieW taken 
generally along the line 2-2 in the embodiment shoWn in 
FIG. 1 after the device has been completed by attaching 
solder balls. 
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DETAILED DESCRIPTION 

[0012] Referring to FIG. 1, a laminate package 10 may 
include an I-shaped core 11 punctuated by alignment open 
ings 12. A central encapsulated region 14 is bounded on 
either side by a ?ash cavity 16 and a plurality of ball pads 
20. Each ball pad is situated inside the opening left in a 
solder resist coating Whose eXtent is de?ned by the edges 18. 
Each of the cavities 16 basically provides an effective barrier 
to encapsulant intended to form the region 14. HoWever, 
Without the interposition of the cavities 16, encapsulant 
could eXtend outWardly from the region 14 and over?oW 
onto the pads 20. This could result in contamination and 
possible destruction of the core 11. 

[0013] Referring to FIG. 2, the core 11 may be affixed to 
an integrated circuit chip or die 30. Any conventional die 
af?Xation technique may be utiliZed. For eXample, the die 30 
may be secured to the core 11 using adhesive, such as epoXy, 
adhesive tape such as lead-on-chip (LOC) tape or any other 
available technique. Wire bond Wires 26 may make contact 
With contacts on the die 30 and eXtend upWardly to make 
electrical contact to corresponding contacts on the upper 
surface of the core 11. The bond Wires 26 eXtend through the 
passage 25 Which is ?lled With encapsulant 14. 

[0014] The laminate package 10 may be encapsulated 
betWeen tWo mold halves 32a and 32b. The mold halves 
de?ne a parting line 34. The upper mold half 32a includes 
an elliptical chamber 35 Which de?nes the encapsulated 
region 14. 

[0015] While in the mold, the encapsulated region 14 is 
?lled With an encapsulant. The encapsulant pots the bond 
Wires 26 that are bonded on one end to the die 30 and eXtend 
upWardly to contact the upper surface of the core 11. The 
Wires 26 make contact With contacts 24 (shoWn in FIG. 4) 
situated betWeen a cavity 16 and the region 14. 

[0016] Referring to FIG. 3, encapsulant “A” from the 
region 14 may tend to eXtend outWardly along the parting 
line 34. In such case, it ?oWs over the solder resist 18 and 
into the cavity 16 de?ned in the solder resist 18. Thus, the 
cavity 16 provides a reservoir to collect the encapsulant 
over?oW. The encapsulant readily ?lls the reservoir 16 
because of its greater open area Which provides pressure 
relief to the encapsulant Which squeeZes out betWeen any 
slight gaps betWeen the mold halves 32a and 32b. Thus, the 
encapsulant ?oWs along the parting line 34 When the tWo 
mold halves 32a and 32b are not perfectly pressed together. 
The over?oWing encapsulant then ?oWs into the cavity 16 
Where it may be retained until it solidi?es. In this Way, the 
How in the direction of the arroWs A is blocked from 
extending to the pads 20 to the left in FIG. 3. 

[0017] Because the cavity 16 may be simply formed by 
appropriate patterning of the solder resist 18, the provision 
of the cavities is relatively inexpensive if not cost free. Since 
apertures must be de?ned in the solder resist to form the 
edges 18 surrounding the bond pads 20, the pattern for the 
cavities 16 may be included at the same time. That is, the 
cavity 16 on either side of the encapsulated region 14 may 
be de?ned during the process of patterning the solder resist 
to form the openings that de?ne the edges 18 around pads 
20. 

[0018] Referring noW to FIG. 4, Which shoWs the device 
of FIG. 1 in cross-section after solder balls 28 have been 
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positioned, the die 30 is overlaid by the laminate package 10 
Which has the central opening 25 Which is ?lled With 
encapsulant. The upper surface of the encapsulated region 
14 may have an elliptical con?guration, in one example, 
because of the shape of the upper mold half 32a (FIG. 2). 
As a result, the bond Wires 26, Which extend from the die 30 
up to the contacts 24 on the upper surface of the laminate 
package 10, are completely potted. 

[0019] The mold half 32b may de?ne a cavity 50 for 
encapsulating the die 30 as shoWn in FIG. 2. The encapsu 
lation 52 then covers the die 30, as shoWn in FIG. 4. 

[0020] The contacts 24 may electrically communicate, via 
traces 22 Which extend through the core 11, With various 
pads 20. The pads 20 may in turn electrically couple to 
solder balls 28 in a conventional ?ip-chip or ball grid array 
packaging embodiment. Thus, the solder balls 28 are 
capable of communicating With the World outside of the 
package 10. In this Way, the laminate package 10 provides 
a convenient interconnection medium for alloWing the die 
30 to communicate With external devices. 

[0021] The solder resist includes the openings to de?ne the 
edges 18 to alloW for the imposition of the solder balls 28 as 
Well as the openings Which de?ne the cavities 16 to receive 
any over?oW of the encapsulant material. By positioning a 
cavity 16 betWeen the encapsulated region 14 and the bond 
pads 20 for the solder balls 28, the critical electrical contact 
areas can be protected from contamination by encapsulant 
?ash. 

[0022] While non-solder mask de?ned pads (NSDP) are 
illustrated, solder mask de?ned pads (SDP) may be used as 
Well. Although a laminate package is illustrated, other 
packaging con?gurations may be used as Well including 
those using an interposer. 

[0023] While the present invention has been described 
With respect to a limited number of embodiments, those 
skilled in the art Will appreciate numerous modi?cations and 
variations therefrom. It is intended that the appended claims 
cover all such modi?cations and variations as fall Within the 
true spirit and scope of this present invention. 

What is claimed is: 
1. A process for encapsulating integrated circuits com 

prising: 

de?ning an encapsulation chamber about an integrated 
circuit die; 

?lling said chamber With an encapsulant; and 

controlling out?oW of encapsulant from said chamber by 
providing a collection cavity proximate to said cham 
ber. 

2. The method of claim 1 further including connecting a 
die to a ?rst side of a support structure and making electrical 
connections from said die through an opening in said 
structure to a second side of said structure. 

3. The method of claim 2 including covering the second 
side of said structure With a solder resist and leaving bond 
pad openings in said solder resist. 

4. The method of claim 3 further including de?ning a 
solder resist free region to de?ne said collection cavity 
proximate to said chamber. 
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5. The method of claim 4 including de?ning a plurality of 
ball pads on said structure adjacent said opening and posi 
tioning said cavity betWeen said opening and said ball pads. 

6. The method of claim 5 further including securing a 
plurality of solder balls to said ball pads. 

7. The method of claim 1 Wherein said cavity is formed in 
packaging associated With said die. 

8. The method of claim 1 including physically coupling 
said die to a structure, electrically coupling said die to said 
structure, providing bond pads on said structure, and posi 
tioning said cavity on said structure. 

9. The method of claim 8 including providing a passage 
through said structure for Wires to couple said die to said 
structure, ?lling said passage With encapsulant, and posi 
tioning said cavity betWeen said bond pads and said passage. 

10. A support structure for an integrated circuit die 
comprising: 

a ?rst surface including a bond pad; 

a ?rst region de?ned in said ?rst surface to receive 
encapsulant; and 

a cavity de?ned in said ?rst surface betWeen a bond pad 
and said region, said cavity adapted to collect encap 
sulant over?oW from said opening. 

11. The structure of claim 10 including a laminate body, 
said ?rst surface de?ned on said laminate body. 

12. The structure of claim 10 including a body, said body 
covered by a solder resist layer, said solder resist layer 
de?ning said ?rst surface. 

13. The structure of claim 12 including an opening in said 
solder resist layer for said bond pad. 

14. The structure of claim 13 Wherein said cavity is 
de?ned by an opening in said solder resist layer. 

15. The structure of claim 14 Wherein said cavity is 
de?ned by an area Where no solder resist exists over said 
body. 

16. The structure of claim 11 Wherein said region is 
de?ned by an opening extending through said laminate body. 

17. A method for encapsulating an electronic device 
comprising: 

encapsulating at least a portion of said electronic device; 
and 

preventing out?oW of encapsulation material from said 
encapsulated portion to a non-encapsulated portion by 
providing an encapsulation receiving cavity betWeen 
said encapsulated portion and said non-encapsulated 
portion. 

18. The method of claim 17 including covering said 
non-encapsulated portion With a solder resist material, form 
ing at least one opening in said solder resist material for a 
bond pad, and forming said cavity by forming a second 
opening in said solder resist material. 

19. The method of claim 18 including de?ning said cavity 
betWeen a bond pad and said encapsulated region. 

20. The method of claim 19 including patterning said 
solder mask material to form an opening for said bond pad 
and to form an opening to create said cavity. 

21. A laminate package comprising: 

a laminate core having an opening through said core from 
a ?rst side of said core to a second side of said core; 

a die coupled to said core on said ?rst side of said core; 
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a bond pad de?ned on said second side of said core; and 

an encapsulation ?ash receiving cavity betWeen said bond 
pads and said opening. 

22. The package of claim 21 including a solder resist 
material on said second side, said solder resist material 
having an opening for said bond pad. 

23. The package of claim 22 including an opening in said 
solder resist to de?ne said cavity. 

24. The package of claim 23 including Wire bond Wires 
extending from said die to said second side of said core. 

25. The package of claim 24 including a bond pad on 
either side of said opening, and a cavity positioned on each 
side of said opening betWeen said opening and a bond pad. 

26. A method for packaging integrated circuit devices 
cornprising: 

de?ning an encapsulated region on a support structure; 

de?ning bond pads on an unencapsulated region of said 
support structure; 
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depositing a solder resist material on said unencapsulated 
portion of said support structure; and 

de?ning openings in said solder resist material for said 
bond pads and de?ning an additional opening betWeen 
said bond pads and said encapsulated region to collect 
encapsulation over?oW from said encapsulated region. 

27. The method of claim 26 including attaching a die to 
said support structure. 

28. The method of claim 27 including forming an opening 
through said support structure and Wire bonding a die 
attached to one side of said support structure to contacts on 
said second side of said support structure. 

29. The method of claim 28 including encapsulating said 
opening to form said encapsulated region. 

30. The method of claim 26 including de?ning the open 
ings for said bond pads and for said cavity by patterning said 
solder resist layer. 


