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SEMICONDUCTOR PROCESSING METHODS OF 
FORMING ENCAPSULANT OVER 

SEMICONDUCTIVE DIES, AND METHODS OF 
FORMING DIE PACKAGES 

TECHNICAL FIELD 

[0001] The invention pertains to methods of forming 
encapsulant over semiconductor dies, such as, for example, 
methods of forming die packages. 

BACKGROUND OF THE INVENTION 

[0002] A prior art method of forming a die package is 
described With reference to FIGS. 1-7. Referring ?rst to 
FIG. 1, such illustrates a fragment of an assembly 10 
comprising an insulative material substrate 12. Insulative 
substrate 12 comprises a top surface 13 and slits 18 eXtend 
ing therethrough. Circuitry 16 is formed on top surface 13. 
Circuitry 16 and slits 18 form repeating patterns across top 
surface 13. The repeating patterns de?ne separate units 19, 
21 and 23, each of Which ultimately forms a separate die 
package. 
[0003] Referring to FIGS. 2-4, an enlarged segment of 
substrate 12, corresponding to unit 21, is shoWn in three 
different vieWs. FIG. 2 is a top vieW similar to the vieW of 
FIG. 1, FIG. 3 is an end vieW, and FIG. 4 is a cross 
sectional top vieW along the line 4-4 of FIG. 3. 

[0004] Substrate 12 comprises a bottom surface 15. A 
semiconductive-material-comprising die (or chip) 14 is 
adhered to bottom surface 15 via a pair of adhesive strips 20. 
Strips 20 can comprise, for eXample, tape having a pair of 
opposing surfaces 22 and 24, With adhesive being provided 
on both of such opposing surfaces. Adhesive strips 20 space 
die 14 from insulative substrate 12, and accordingly form a 
gap 26 betWeen die 14 and insulative material 12. Strips 20 
can accordingly be considered spacers. Gap 26 is in the form 
of a channel that eXtends from one end of strips 20 to another 
end of strips 20. Preferably, strips 20 comprise insulative 
material such that strips 20 do not form an electrical con 
nection betWeen die 14 and conductive circuitry associated 
With substrate 12. 

[0005] Wire bonds 28 (only some of Which are labeled in 
FIG. 2) eXtend from circuitry 16, through slit 18 and gap 26, 
to electrically connect circuitry 16 to bonding pads 25 (only 
some of Which are labeled in FIG. 2) associated With die 14, 
and to accordingly electrically connect circuitry 16 With 
circuitry (not shoWn) comprised by die 14. (The Wire bonds 
and bonding pads are not shoWn in FIGS. 3 and 4 for 
purposes of clarity in the illustrations.) 

[0006] After Wire bonds 28 are formed, an encapsulant is 
provided over Wire bonds 28 to protect such Wire bonds. A 
method of providing the encapsulant is described With 
reference to FIGS. 5 and 6. Referring to FIG. 5, the die 
assembly of FIG. 4 is shoWn at an initial stage of the 
encapsulant-forming methodology. Speci?cally, dams 27 
and 29 are formed at ends of gap 26. Such dams can be 
formed by, for eXample, dispensing and curing liquid encap 
sulant at the die sides. 

[0007] Referring to FIG. 6, an encapsulant 30 is provided 
through slit 18 after dams 27 and 29 (FIG. 5) are formed. 
Speci?cally, an injector 31 is provided over slit 18 and 
utiliZed to inject encapsulant 30 through slit 18 and into gap 
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26 to substantially ?ll gap 26 and slit 18. By “substantially 
?ll” it is meant that the encapsulant ?lls more than half of the 
combined space of gap 26 and slit 18. In particular appli 
cations, the encapsulant can completely ?ll gap 26 and slit 
18. The encapsulant utiliZed is generally a heat curable 
epoXy. Accordingly, the encapsulant is provided Within gap 
26 as a liquid, and subsequently subjected to heat to cure the 
encapsulant into a more solid form. 

[0008] After encapsulant 30 is provided and cured, cir 
cuitry 16 and die 14 can be subjected to additional package 
forming steps. For instance, FIG. 7 illustrates a portion of 
substrate 12 (speci?cally, a portion comprising units 19 and 
21) at a step subsequent to curing of encapsulant 30. 
Conductive balls 31 (only some of Which are labeled) have 
been formed over portions of circuitry 16 to form a ball grid 
array Which can be subsequently utiliZed to form a plurality 
of interconnects from circuitry 16 to other circuitry (not 
shoWn). 
[0009] FIG. 7 further illustrates that substrate 12 can be 
subjected to a singulation process to separate units 19 and 21 
from one another, and thus form individual die packages 
from units 19 and 21. 

[0010] It Would be desirable to develop alternative meth 
ods of forming semiconductive die packages. It Would be 
particularly desirable to develop alternative methods of 
providing encapsulant over Wire bonds associated With 
semiconductive die packages. 

SUMMARY OF THE INVENTION 

[0011] In one aspect, the invention encompasses a semi 
conductor processing method. An insulative substrate is 
provided. Such substrate has a pair of opposing surfaces and 
an opening eXtending therethrough. The opening extends 
from one of the opposing surfaces to another of the opposing 
surfaces. A semiconductor-material-comprising die is pro 
vided adjacent to said one of the opposing surfaces of the 
insulative substrate, and the die has an edge. A gap is 
betWeen the die and insulative substrate, and eXposed 
through the opening. A liquid radiation-curable material is 
?oWed through the opening and into the gap. Radiation is 
directed from beside the die to cure at least a portion of the 
radiation-curable material Within the gap and thus form a 
dam Which impedes non-cured radiation-curable material 
from ?oWing beyond the edge. 
[0012] In another aspect, the invention encompasses a 
method of forming a die package. An insulative substrate is 
provided, and such substrate has an underside and an oppos 
ing topside. Circuitry is over the topside of the insulative 
substrate, and a slit eXtends through the insulative substrate. 
A semiconductive-material-comprising die is provided 
beneath the underside of the insulative substrate, and has a 
surface eXposed through the slit in the insulative substrate. 
The die has an edge. There is a gap betWeen the die and the 
underside of the insulative substrate. A radiation-curable 
material is injected through this slit and into the gap. 
Radiation is directed from over the edge to the gap to cure 
at least a portion of the radiation-curable material Within the 
gap and thus form a dam Which impedes non-cured radia 
tion-curable material from ?oWing beyond the edge. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0013] Preferred embodiments of the invention are 
described beloW With reference to the folloWing accompa 
nying draWings. 
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[0014] FIG. 1 is a diagrammatic, fragmentary top vieW of 
a prior art semiconductor assembly at a preliminary step of 
a die package forming process. 

[0015] FIG. 2 is an expanded vieW of a portion of the 
FIG. 1 assembly. 

[0016] FIG. 3 is an end vieW of the FIG. 2 portion. 

[0017] FIG. 4 is a cross-sectional top vieW along the line 
4-4 of FIG. 3. 

[0018] FIG. 5 is a vieW of the assembly of FIGS. 2-4, 
shoWn at a prior art processing step subsequent to that of 
FIGS. 2-4, and shoWn in a vieW corresponding to that of 
FIG. 4. 

[0019] FIG. 6 is a vieW of the assembly of FIGS. 2-4, 
shoWn at a prior art processing step subsequent to that of 
FIG. 5, and in a vieW corresponding to that of FIG. 2. 

[0020] FIG. 7 is a vieW of a portion of the FIG. 1 
assembly shoWn at a prior art processing step subsequent to 
that of FIG. 6. 

[0021] FIG. 8 is a fragmentary, perspective vieW of an 
assembly similar to the type described in reference to prior 
art FIGS. 2-4, shoWn at a processing step subsequent to that 
of FIG. 2 and in accordance With a ?rst embodiment method 
of the present invention. 

[0022] FIG. 9 is a cross-sectional top vieW of the fragment 
of FIG. 8, and shoWn in a vieW corresponding to that of 
FIG. 4. 

[0023] FIG. 10 is a fragmentary, perspective vieW of the 
assembly of FIG. 8 shoWn at a processing step subsequent 
to that of FIGS. 8 and 9, and shoWn in a vieW corresponding 
to that of FIG. 8. 

[0024] FIG. 11 is a fragmentary, perspective vieW of an 
assembly similar to that described in reference to FIGS. 2-4, 
and shoWn at a second embodiment processing step of the 
present invention. 

DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

[0025] This disclosure of the invention is submitted in 
furtherance of the constitutional purposes of the US. Patent 
LaWs “to promote the progress of science and useful arts” 
(Article 1, Section 8). 

[0026] In particular aspects, the invention encompasses 
improved methods for providing encapsulant over Wire 
bonds during semiconductor package fabrication. The 
invention describes speci?c embodiments With reference to 
such aspect. HoWever, it is to be understood that the inven 
tion also pertains to other methodologies Wherein encapsu 
lant is provided and cured. For instance, encapsulant can be 
provided in applications Wherein no Wire bonds are present, 
and Wherein it is utiliZed to simply protect a covered surface. 

[0027] A ?rst embodiment of the invention is described 
With reference to FIGS. 8-10. In describing such embodi 
ment, similar numbering Will be utiliZed as Was used above 
in describing the prior art processing With reference to FIGS. 
1-7, With the suffix “a” utiliZed to indicate structures of 
FIGS. 8-10. 
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[0028] Referring to FIGS. 8 and 9, a semiconductor 
assembly 10 comprises an insulative substrate 12b having a 
top surface 13b and a loWer surface 15b. Circuitry 16b is 
provided on upper surface 13b, and a slit 18b extends 
through substrate 12b. A semiconductive-material-compris 
ing die 14b is provided beneath loWer surface 15b. Semi 
conductive-material-comprising die can comprise, for 
example, monocrystalline silicon and can have integrated 
circuitry formed therein, thereon, and otherWise associated 
thereWith. Die 14b is adhered to substrate 12b through a pair 
of adhesive strips 20b. Strips 20b can, as discussed above 
With reference to the prior art, comprise tape having s 
adhesive applied to a pair of opposing surfaces. Strips 20b 
space die 14b from insulative material 12b and accordingly 
de?ne a gap 26b extending elevationally betWeen die 14b 
and insulative material 12b. Gap 26b extends laterally 
betWeen strips 20b, and comprises ends 54 and 56 (FIG. 9) 
coextensive With ends of strips 20b. 

[0029] Slit 18b extends entirely through material 12b, and 
accordingly extends from surface 13b to surface 15b. Slit 
18b de?nes an opening through Which gap 26b is exposed. 

[0030] Although only a single circuit pattern unit is shoWn 
on the material 12b of FIG. 8, it is to be understood that 
material 12b can, like the material 12 of FIG. 1, comprise 
a plurality of circuit pattern units formed thereon (the 
plurality of circuit pattern units of FIG. 1 are labeled as 19, 
21 and 23). Accordingly, the circuitry of FIG. 8 can be a 
single unit along an insulative material Which comprises a 
plurality of separate units. 

[0031] Die 14b has a pair of opposing edges 50 and 52 
(FIG. 9). In the shoWn embodiment, such edges extend 
outWardly beyond edges of strips 20, and accordingly extend 
beyond ends of the channel corresponding to gap 26b. 

[0032] Wire bonds 28b (only some of Which are labeled) 
extend through slit 18b and gap 26b to connect circuitry 16b 
With bonding pads (not shoWn) on die 14. Only a portion of 
the Wire bonds is visible in FIG. 8 because an encapsulant 
30b has been provided in slit 18b and gap 26b. 

[0033] An injector 31b is provided to inject encapsulant 
30b through slit 18b and into gap 26b, and to accordingly 
cover a surface of die 14b exposed through slit 18b, as Well 
as to cover portions of Wire bonds 28b extending Within slit 
18b and gap 26b. 

[0034] In preferred aspects of the present invention, the 
encapsulant is radiation-curable. In such preferred aspects, 
suitable radiation for curing the encapsulant is provided at 
the ends of gap 26b. In the shoWn application of the present 
invention, the encapsulant is curable by light, and light 
having a suitable Wavelength to cure the encapsulant is 
provided at the ends of gap 26b. More speci?cally, the 
embodiment of FIG. 8 is con?gured With a pair of light 
sources 60 and 62, and a pair of tubes 64 and 66 extending 
from the light sources to direct light from the sources to the 
ends of gap 26b. Sources 60 and 62 can comprise, for 
example, lamps Which generate light having a suitable 
Wavelength to cure the encapsulant, and tubes 64 and 66 can 
comprise ?ber optic tubes Which direct the light to the ends 
54 and 56 of gap 26b. It is noted that the ends 54 and 56 of 
gap 26b are proximate edges 50 and 52 (shoWn in FIG. 9) 
of die 14B. Accordingly, the radiation directed to ends 54 
and 56 is directed over edges 50 and 52 of die 14b. 
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[0035] Although the embodiment described in reference to 
FIG. 8 utilizes a pair of radiation sources (60 and 62), it is 
to be understood that a single radiation source could be 
utilized, and tubes 64 and 66 can be utiliZed to direct 
radiation from the single source to the respective ends 54 
and 56 of gap 26b. 

[0036] Encapsulant 30b is ?oWed through injector 31b and 
into gap 26b. FIG. 9 is a cross-sectional top vieW having a 
same orientation as the vieW of prior art FIG. 4 and 
illustrating assembly 10b to illustrate encapsulant 30b 
Within gap 26b. Encapsulant 30b comprises a liquid portion 
in the center of gap 26b and solid portions at the ends 54 and 
56 of gap 26b. The solid portions form dams 70 and 72. Such 
dams are formed as encapsulant 30b is ?oWed into gap 26b 
by directing radiation from sources 60 and 62 to ends 54 and 
56 of gap 26b. The radiation cures at least the portions of 
encapsulant 30b proximate ends 54 and 56 to form dams 70 
and 72. 

[0037] Dams 70 and 72 impede non-cured “liquid” encap 
sulant 30b from ?oWing beyond edges 50 and 52 of die 14b. 
The proportion of encapsulant 26b cured to form dams 70 
and 72, relative to the proportion of encapsulant 30b Which 
remains a liquid, can be varied by modifying an intensity of 
the radiation projected from sources 60 and 62, as Well as by 
modifying a length of gap 26b. In the shoWn embodiment, 
only a portion of radiation-curable material 30b Within gap 
26b is cured by radiation projected over edges 50 and 52 
from tubes 64 and 66. HoWever, it is to be understood that 
in alternative embodiments a predominate portion, or even 
all, of encapsulant 30b Within gap 26b can be cured by 
radiation projected from sources 60 and 62 and through 
tubes 64 and 66. 

[0038] Tubes 64 and 66 can be oriented to project radia 
tion substantially parallel With an upper surface of die 14b. 
The radiation projected from tube 64 and 66 Will thus be 
directed into gap 26b, but not through slit 18b. Alternatively, 
tubes 64 and 66 can be oriented to direct the radiation 
through the ends of gap 26b and upWardly out of slit 18b. 
The radiation Will then be directed through slit 18b during 
formation of dams 70 and 72. 

[0039] A number of radiation curable encapsulants can be 
utiliZed in methods of the present invention. Among such 
encapsulants are, for example, encapsulants curable by light 
having one or more ultraviolet Wavelengths. An exemplary 
encapsulant curable by light having ultraviolet Wavelengths 
is CIBATOOL 5L5530 HTTM. 

[0040] It is noted that although the invention is described 
above as an embodiment utiliZing tWo ?ber optic tubes, the 
invention encompasses other embodiments (not shoWn) 
Wherein more than tWo ?ber optic tubes are utiliZed, or 
Wherein only one ?ber optic tube is utiliZed. In an embodi 
ment Wherein only one ?ber optic tube is utiliZed, a ?rst dam 
can be formed at an end of gap 26b by conventional 
methods, and a second dam formed by utiliZing a radiation 
curable encapsulant in accordance With methodology of the 
present invention. Alternate Ways of directing radiant energy 
to these and other locations are, of course, contemplated. 

[0041] In the embodiment of FIGS. 8 and 9, dams 70 and 
72 are formed, and subsequently additional encapsulant 30b 
is provided to substantially ?ll gap 26b and slit 18b. The 
liquid encapsulant Within slit 18b and gap 26b can be 
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subsequently cured by radiation projected doWnWardly into 
slit 18b as shoWn in FIG. 10 (Wherein the radiation is 
labeled as 80). 

[0042] After encapsulant 30b is cured, assembly 10 can be 
subjected to additional processing, such as that described 
above With reference to FIG. 7, to form and singulate 
individual die packages from assembly 10b. 

[0043] An alternative embodiment of the present inven 
tion is described With reference to FIG. 11. In referring to 
FIG. 11, similar numbering Will be utiliZed Which Was used 
above in describing FIG. 8, With the suffix “c” utiliZed to 
indicate structures corresponding to FIG. 11. The embodi 
ment of FIG. 11 differs from that of FIG. 8 in that tubes 64 
and 66 are replaced With masking structures 90 and 92. 
Structures 90 and 92 have ori?ces 94 and 96 extending 
therethrough. In the shoWn embodiment, only one ori?ce is 
shoWn in each of structures 90 and 92, hoWever, it is to be 
understood that the invention comprises other embodiments 
(not shoWn) Wherein more than one ori?ce is provided in one 
or both of structures 90 and 92. Radiation from sources 60c 
and 62c is blocked by the material of structures 90 and 92, 
and penetrates through ori?ces 94 and 96. Ori?ces 94 and 96 
are aligned With ends 54c and 56c of gap 26c, and accord 
ingly align radiation With such ends of gap 26c. The radia 
tion can then shine on radiation-curable encapsulant Within 
gap 26c to form dams 70c and 72c. 

[0044] In the shoWn embodiment, structures 90 and 92 
comprise plates of a material substantially impervious to the 
radiation from sources 60c and 62c. If the radiation from 
sources 60c and 62c comprises light, the material of plates 
90 and 92 can comprise, for example, an opaque material, 
such as, for example, metal. If the radiation from sources 
60c and 62c comprise an ultraviolet light, and if the encap 
sulant provided Within gap 26c is cured by exposure to 
ultraviolet light, plates 90 and 92 can comprise, for example, 
a plastic material con?gured to block the ultraviolet light. 

[0045] After dams are formed by the embodiment of FIG. 
11, subsequent processing, such as that described in FIG. 
10, can be utiliZed to cure additional encapsulant provided 
Within gap 26c and slit 18c. Further, substrate 12c can be 
subjected to additional die-package forming steps and one or 
more singulation processes to separate individual circuit 
packages from one another. 

[0046] In compliance With the statute, the invention has 
been described in language more or less speci?c as to 
structural and methodical features. It is to be understood, 
hoWever, that the invention is not limited to the speci?c 
features shoWn and described, since the means herein dis 
closed comprise preferred forms of putting the invention 
into effect. The invention is, therefore, claimed in any of its 
forms or modi?cations Within the proper scope of the 
appended claims appropriately interpreted in accordance 
With the doctrine of equivalents. 

1. A semiconductor processing method, comprising: 

providing an insulative substrate having a pair of oppos 
ing surfaces and an opening extending therethrough, 
the opening extending from one of the opposing sur 
faces to an other of the opposing surfaces; 

providing a semiconductive-material-comprising die 
adjacent said one of the opposing surfaces of the 
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insulative substrate, the die having an edge, a gap being 
betWeen the die and the insulative substrate and being 
exposed through the opening; 

?oWing a liquid radiation-curable material through the 
opening and into the gap; and 

directing radiation from beside the die to over the edge to 
effectively cure at least a portion of the radiation 
curable material within the gap and thus form a darn 
Which irnpedes non-cured radiation-curable material 
from ?oWing beyond the edge. 

2. The method of claim 1 Wherein the radiation is not 
directed through the opening during the forming of the darn. 

3. The method of claim 1 Wherein only a portion of the 
radiation-curable material within the gap is cured by the 
radiation Which is directed over the edge. 

4. The method of claim 1 Wherein the radiation-curable 
material is cured by exposure to ultraviolet light and Wherein 
the directed radiation cornprises ultraviolet light. 

5. The method of claim 1 Wherein the radiation cornprises 
light and is directed through at least one ?ber optic tube to 
over the edge. 

6. The method of claim 1 Wherein the radiation cornprises 
light and Wherein the radiation is directed to over the edge 
With a plate comprising a material substantially impervious 
to the light and having at least one ori?ce therethrough. 

7. The method of claim 1 Wherein the radiation-curable 
material is cured by exposure to ultraviolet light, and 
Wherein the light is directed through at least one ?ber optic 
tube to over the edge. 

8. The method of claim 1 Wherein the radiation-curable 
material is cured by exposure to ultraviolet light, and 
Wherein the light is directed through at least one ?ber optic 
tube to over the edge; the method further comprising, after 
forming the darn and providing a layer of the radiation 
curable material within the gap, directing ultraviolet light 
through the opening to cure at least some of the radiation 
curable material within the gap. 

9. The method of claim 1 Wherein the radiation cornprises 
light and Wherein the radiation is directed to over the edge 
With a plate comprising a material substantially impervious 
to the light and having at least one ori?ce therethrough; the 
method further comprising, after forming the darn and 
providing a layer of the radiation-curable material within the 
gap, directing ultraviolet light through the opening to cure at 
least some of the radiation-curable material within the gap. 

10. A method of forming a die package, comprising: 

providing an insulative substrate having a slit extending 
therethrough, the substrate comprising an underside 
and an opposing topside; 

providing circuitry being over the topside of the insulative 
substrate; 

providing a serniconductive-rnaterial-cornprising die 
beneath the underside of the insulative substrate and 
having a surface exposed through the slit in the insu 
lative substrate, there being a gap betWeen the die and 
the underside of the insulative substrate, the die having 
an edge; 

injecting a radiation-curable material through the slit and 
into the gap; and 

directing radiation from over the edge to the gap to 
effectively cure at least a portion of the radiation 
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curable material within the gap and thus form a darn 
Which irnpedes non-cured radiation-curable material 
from ?oWing beyond the edge. 

11. The method of claim 10 further comprising, before 
injecting the radiation-curable rnaterial, providing electrical 
connections extending from the circuitry, through the slit, 
and to the surface of the die. 

12. The method of claim 10 Wherein the radiation-curable 
material is cured by exposure to ultraviolet light. 

13. The method of claim 10 Wherein the radiation corn 
prises light and is directed through at least one ?ber optic 
tube to over the edge. 

14. The method of claim 10 Wherein the radiation corn 
prises light and Wherein the radiation is directed over the 
edge With a plate comprising a material substantially irnper 
vious to the light and having at least one ori?ce extending 
therethrough. 

15. The method of claim 10 Wherein the radiation-curable 
material is cured by exposure to ultraviolet light, and 
Wherein the light is directed over the edge With at least one 
?ber optic tube. 

16. The method of claim 10 Wherein the radiation-curable 
material is cured by exposure to ultraviolet light, and 
Wherein the light is directed through at least one ?ber optic 
tube to over the edge; the method further comprising, after 
forming the darn and providing a layer of the radiation 
curable material within the gap, directing ultraviolet light 
through the slit to cure at least some of the radiation-curable 
material within the gap. 

17. The method of claim 10 Wherein the radiation corn 
prises light and Wherein the radiation is directed to over the 
edge With a plate comprising a material substantially irnper 
vious to the light and having at least one ori?ce extending 
therethrough; the method further comprising, after forming 
the darn and providing a layer of the radiation-curable 
material within the gap, directing ultraviolet light through 
the slit to cure at least some of the radiation-curable material 
within the gap. 

18. The method of claim 10 Wherein the radiation is not 
directed through the slit during the forming of the darn. 

19. The method of claim 10 Wherein: 

the die is adhered to the underside of the insulative 
substrate With a pair of adhesive spacers; 

the adhesive spacers extend along the underside of the 
insulative substrate along opposing sides of the slit and 
de?ne the gap as a channel between them; 

the die has a pair of opposing ends, one of the ends being 
said edge and the other of the ends being an other edge; 
and 

radiation is directed over each of the edges to cure 
radiation-curable rnaterial proximate the edges and thus 
forrn darns of cured radiation-curable material which 
irnpede non-cured radiation-curable material from 
?oWing beyond the ends of the die. 

20. The method of claim 19 Wherein the radiation corn 
prises light Which is directed through a ?rst ?ber optic tube 
to over said edge and is directed through a second ?ber optic 
tube to over the other edge. 

21. The method of claim 20 Wherein the radiation is not 
directed through the slit during the forming of the dams. 
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22. A method of forming a die package, comprising: 

providing an insulative substrate having an underside and 
an opposing topside, circuitry being over the topside of 
the insulative substrate and a slit extending through the 
insulative substrate, the slit having a periphery bounded 
by a pair of opposing ends and a pair of opposing 
sidewalls; 

providing a serniconductive-rnaterial-cornprising die 
beneath the underside of the insulative substrate and 
having a surface exposed through the slit in the insu 
lative substrate, the die extending to beyond the ends 
and sideWalls of the slit periphery; 

providing a pair of spacers betWeen the die and the 
insulative substrate, one of the pair of spacers being 
proxirnate one of the sideWalls of the slit periphery and 
an other of the spacers being proxirnate an other of the 
sideWalls of the slit periphery, the spacers spacing the 
die from the insulative substrate to de?ne a gap 
betWeen an upper surface of the die and the underside 
of the insulative substrate, the die having a pair of end 
edges and the gap extending from proxirnate one of the 
end edges to proximate the other of the end edges; 

injecting a radiation-curable material through the slit and 
into the gap; and 

directing radiation over the end edges to cure the radia 
tion-curable rnaterial proximate the end edges and thus 
form a pair of dams Which irnpede non-cured radiation 
curable material from ?oWing beyond the end edges. 

23. The method of claim 22 further comprising, before 
injecting the radiation-curable rnaterial, providing electrical 
connections extending from the circuitry, through the slit 
and to the surface of the die. 

24. The method of claim 22 further comprising: 

before injecting the radiation-curable rnaterial, providing 
electrical connections extending from the circuitry, 
through the slit and to the surface of the die; 

after forming the dams, at least substantially ?lling the 
gap and slit With the radiation-curable material; and 

exposing at least some of the radiation-curable material 
within the gap and slit to radiation to cure the radiation 
curable rnaterial. 
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25. The method of claim 22 Wherein the radiation-curable 
material is cured by exposure to ultraviolet light. 

26. The method of claim 22 Wherein the radiation corn 
prises light; the light being directed through a ?rst ?ber optic 
tube to over one of the end edges of the die and being 
directed through a second ?ber optic tube to over the other 
of the end edges of the die. 

27. The method of claim 22 Wherein the radiation corn 
prises light and Wherein the radiation is directed to over the 
end edges With at least one plate comprising a material 
substantially impervious to the light and having at least one 
ori?ce extending therethrough. 

28. The method of claim 22 Wherein the radiation-curable 
material is cured by exposure to ultraviolet light, and 
Wherein the light is directed through ?ber optic tubes to over 
the end edges; the method further comprising, after forming 
the darn and providing a layer of the radiation-curable 
material within the gap, directing ultraviolet light through 
the slit to cure at least some of the radiation-curable material 
within the gap. 

29. The method of claim 22 Wherein the radiation corn 
prises light and Wherein the radiation is directed to over the 
end edges With at least one plate comprising a material 
substantially impervious to the light and having at least one 
ori?ce extending therethrough; the method further cornpris 
ing, after forming the darn and providing a layer of the 
radiation-curable material within the gap, directing ultravio 
let light through the slit to cure at least some of the 
radiation-curable material within the gap. 

30. The method of claim 22 Wherein the radiation is not 
directed through the slit during the forming of the darn. 

31. The method of claim 22 Wherein the insulative sub 
strate comprises a plurality of slits extending therethrough 
and at least one repeating pattern of circuitry associated With 
the slits, Wherein a plurality of dies are provided beneath the 
underside of the insulative substrate and in a one-to-one 
correspondence With the slits; the method further cornpris 
ing, after forming the dams, cutting the insulative substrate 
to form singulated die packages, at least some of the 
singulated die packages comprising a single slit and a single 
die associated With the single slit. 


