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INTEGRATED CIRCUITPACKAGE AND 
METHOD OF FORMING THE SAME 

0001. This application claims the benefit of U.S. Provi 
sional Patent Application No. 61/147.430, filed on Jan. 26, 
2009, which is hereby incorporated by reference for all pur 
poses as if fully set forth herein. 

BACKGROUND OF THE INVENTION 

0002 1. Field of the Invention 
0003. The invention relates to an integrated circuit pack 
age and method of forming the same, and more particularly to 
a redistributed chip packaging for an integrated circuit. 
0004 2. Discussion of the Related Art 
0005 With continuously decreasing semiconductor 
device dimensions and increasing device packaging densi 
ties, the packaging of semiconductor devices has continued to 
gain in importance. In the electronics industry, the continuing 
goal has been to reduce the size of electronic devices such as 
in digital cameras and camcorders. Metal interconnects, 
thereby including points of metal contact solder bumps that 
connect a semiconductor to Surrounding circuits, increas 
ingly become important. 

SUMMARY OF THE INVENTION 

0006. Accordingly, the present invention is directed to an 
integrated circuit package and method of forming the same 
that substantially obviates one or more of the problems due to 
limitations and disadvantages of the related art. 
0007 An advantage of an embodiment of the invention is 
to provide reduced processing steps for foaming a chip pack 
ing. 
0008 Another advantage of an embodiment of the inven 
tion is to provide a reduced cost of forming a chip packing. 
0009. Additional features and advantages of the invention 
will be set forth in the description which follows, and in part 
will be apparent from the description, or may be learned by 
practice of the invention. The objectives and other advantages 
of the invention will be realized and attained by the structure 
particularly pointed out in the written description and claims 
hereofas well as the appended drawings. 
0010. To achieve these and other advantages and in accor 
dance with the purpose of the invention, an embodiment of 
the invention is directed towards an integrated circuit pack 
age. The integrated circuit package includes an integrated 
circuit having a protective material on at least a portion of the 
integrated circuit. A lead frame is coupled to the integrated 
circuit and a conductive layer is also coupled to the intercon 
nect. A solder ball is coupled to the conductive layer and a 
passivation layer is on the conductive layer. Active and pas 
sive components are electrically coupled to the integrated 
circuit. 
0011. In another aspect, an embodiment of the invention is 
directed towards a method of forming an integrated circuit 
package. The method includes forming a lead frame includ 
ing a first portion and a second portion. The first portion and 
the second portion of the lead frame intersect at an angle 
ranging from about 45 degrees to about 135 degrees. An 
adhesive material is formed on the first portion of the lead 
frame and a carrier is attached to the lead frame with the 
adhesive material. An integrated circuit is also attached to the 
adhesive material. Interconnects are formed on the integrated 
circuit and protective material is formed on the integrated 
circuit. 
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0012. In another aspect, an embodiment of the invention is 
directed towards a method of making an integrated circuit 
package. The method includes forming a lead frame includ 
ing a first portion and a second portion. The first portion and 
the second portion of the lead frame intersect at an angle 
ranging from about 45 degrees to about 135 degrees. A double 
sided thermal tape is adhered to a bottom surface of the first 
portion of the lead frame; attaching a carrier to the lead frame 
with the thermal double-sided thermal tape is also part of the 
method. The method further includes attaching an integrated 
circuit to the thermal double-sided adhesive tape adjacent to 
the first portion of the lead frame and forming at least one 
pillar interconnect on the integrated circuit. A compressive 
compound is formed over the integrated circuit as well as over 
the first and second portions of the lead frame. The compres 
sive compound is hardened by heating the compressive com 
pound to a temperature in the range of about 120°C. to about 
1500 C. 
0013. It is to be understood that both the foregoing general 
description and the following detailed description are exem 
plary and explanatory and are intended to provide further 
explanation of the invention as claimed. 

BRIEF DESCRIPTION OF THE DRAWINGS 

0014. The accompanying drawings, which are included to 
provide a further understanding of the invention and are 
incorporated in and constitute a part of this specification, 
illustrate embodiments of the invention and together with the 
description serve to explain the principles of the invention. 
0015. In the drawings: 
0016 FIG. 1A illustrates a cross-sectional view of manu 
facturing a lead frame of the integrated circuit package of 
FIG. 1 according to an embodiment of the invention: 
(0017 FIG. 1B illustrates a top-down view of the lead 
frame in FIG. 1A: 
0018 FIG. 2 illustrates a cross-sectional view of an inter 
mediate stage of manufacturing the integrated circuit package 
of FIG. 1; 
0019 FIG. 3 illustrates a cross-sectional view of an inter 
mediate stage of manufacturing the integrated circuit package 
of FIG. 1; 
0020 FIG. 4 illustrates a cross-sectional view of an inter 
mediate stage of manufacturing the integrated circuit package 
of FIG. 1; 
0021 FIG. 5 illustrates a cross-sectional view of an inter 
mediate stage of manufacturing the integrated circuit package 
of FIG. 1; and 
0022 FIG. 6 illustrates a completed integrated circuit 
package. 

DETAILED DESCRIPTION OF THE 
ILLUSTRATED EMBODIMENTS 

0023 Reference will now be made in detail to an embodi 
ment of the present invention, an example of which is illus 
trated in the accompanying drawings. 
0024 FIG. 1A illustrates a cross-sectional view of manu 
facturing an integrated circuit package according to an 
embodiment of the invention. 
0025 FIG. 1A illustrates forming a lead frame 100 having 
a first portion 102 and a second portion 104. The first portion 
102 and the second portion 104 intersect forming an angle 
106 ranging from about 45 degrees to about 135 degrees. In a 
preferred embodiment, the angle ranges from about 85 
degrees to about 95 degrees. In a more preferred embodiment, 
the angle is about 90 degrees. The lead frame 100 comprises 
a conductive material. The conductive material may be a 



US 2010/01 87651 A1 

single material or an alloy material Such as aluminum, gold, 
copper, combinations thereof, and the like. Now referring to 
FIG. 1B, it shows a top-down view of the lead frame 100. The 
lead frame is manufactured by forming the conductive mate 
rial via stamping or etching as known in the art. In a preferred 
embodiment, the conductive material is stamped to form a 
plurality of open spaces 108 and bent into the desired angle 
106 as shown in FIG. 1A. 
0026 FIG. 2 illustrates a cross-sectional view of an inter 
mediate stage of manufacturing the integrated circuit package 
after forming the lead frame. 
0027. Referring to FIG. 2, an adhesive material 202 is 
formed on the bottom portion of the lead frame 100. In a 
preferred embodiment, the adhesive material 202 is double 
sided thermal release tape such as 3195V by Nitto Denko, 
Japan. The double-sided thermal release tape is capable of 
being removed after thermo process at a high temperature 
ranging from about 175° C. to about 260° C. The adhesive 
material 202 is attached to a bottom surface of the lead frame 
and/or a carrier 204; next the carrier 204 is attached to an 
opposite surface of the adhesive material 202. The carrier 204 
is for transportation of the apparatus and may include mate 
rials such as plastics, glass (e.g., low temperature CT glass), 
ceramics, steel, combinations thereof, and the like. 
0028. An integrated circuit chip 206 is attached to the 
adhesive material 202. The integrated circuit chip 206 is 
arranged between second portions 104 of the lead frame 100. 
At least one interconnect 208 is formed on the integrated 
circuit chip 206. In a preferred embodiment, the interconnect 
208 includes a conductive material, e.g., copper, gold, pewter, 
combinations thereof, and the like, formed by plating as 
known in the art. In a preferred embodiment, the interconnect 
is a copperpillar bump. Of course, other conductive materials 
may also be used, such as alloys and the like. 
0029 FIG. 3 illustrates a cross-sectional view of an inter 
mediate stage of manufacturing the integrated circuit package 
after attaching a carrier. 
0030) Referring to FIG. 3, a protective material 302 is 
formed over the structure in FIG. 2. The protective material is 
an encapsulant of material Such as epoxy, plastic, polymers, 
combinations thereof, and the like. In a preferred embodi 
ment, the protective material is an epoxy compressive mold 
ing compound. The protective material may either come in 
powder or liquid form. If in powderform, the powder needs to 
be processed before applying. The compressive molding 
compound is capable of being hardened during a molding 
process. In this embodiment, a mold (not shown) is affixed 
from the top and bottom and heated for the desired time and 
to the desired temperature to harden the protective material. 
After which, the mold is released, thereby forming a hardened 
protective material 302. 
0031. In a preferred embodiment, the hardening process 
includes heating the compound to a temperature ranging from 
about 120° C. to about 150° C. for a time ranging from about 
2 to about 10 minutes. Also, in the preferred embodiment, the 
epoxy part is R4212 epoxy molding compound from Nagase 
Corp. of Japan. 
0032 FIG. 4 illustrates a cross-sectional view of an inter 
mediate stage of manufacturing the integrated circuit package 
after forming the compressive molding compound. 
0033 Referring to FIG. 4, the adhesive material 202 and 
carrier 204 are removed by heating the apparatus to a thermal 
release temperature, e.g., a temperature ranging from about 
175° C. to about 260° C. In a preferred embodiment, the 
apparatus is heated to a temperature of about 260° C. 

Jul. 29, 2010 

0034 FIG. 5 illustrates a cross-sectional view of an inter 
mediate stage of manufacturing the integrated circuit package 
after forming the compressive molding compound. 
0035 Referring to FIG. 5, an upper and lower portion of 
the compressive molding compound 302 is removed. Remov 
ing these portions may be accomplished with grinding and/or 
polishing procedures as known in the art such as wheel silicon 
grinding. In a preferred embodiment, the compressive mold 
ing on the lower Surface is grinded to remove the second 
portion 104 of the lead frame 100, e.g., about 115um of the 
second portion 104. The upper surface of the compressive 
molding compound 302 is removed to expose a surface of the 
interconnect 208 and the first portion 102 of the lead frame 
1OO. 
0036 FIG. 6 illustrates a completed integrated circuit 
package. 
0037 Referring to FIG. 6, a first metallization layer is 
formed on a first surface of the compressive molding 302. A 
second metallization layer is formed on a second Surface of 
the compressive molding 302. The first and second metalli 
Zation layers are formed of conductive material to a thickness 
ranging from about 3 um to about 10 LM via chemical vapor 
deposition, physical vapor deposition, and the like. The first 
metallization layer is etched to form interconnect traces 602. 
The second metallization layer is etched to form interconnect 
traces 604. The first and second metallization layers may be 
faulted of different materials. In a preferred embodiment, the 
first and second metallization layers consist of copper, alu 
minum, gold, or alloys thereof. 
0038 A first passivation layer 606 is formed on the inter 
connect traces 602 and a second passivation layer 608 is 
formed on the interconnect traces 604. The first passivation 
layer 606 is etched to form a contact hole 610. The first and 
second passivation layers are formed of insulative material 
via polymers, e.g., photosensitive liquid polymers. The insu 
lating materials may include parylene, polyimide, benzocy 
clobutene (BCB), polybenzoxazole. (PBO), combinations 
thereof, and the like. The first and second passivation layers 
may be formed of different materials. A solder ball 612 is 
formed in the contact hole 610. The solder ball 612 is formed 
from conventional processes and may include a conductive 
material. Such as silver, copper, tin, combinations thereof, and 
the like. Components 614. Such as passive or active compo 
nents including, for example, capacitors, resistors, transis 
tors, inductors, combinations thereof, and the like, are 
attached to the interconnect traces 604. 
0039. It will be apparent to those skilled in the art that 
various modifications and variations can be made in the 
present invention without departing from the spirit or scope of 
the invention. Thus, it is intended that the present invention 
cover the modifications and variations of this invention pro 
vided they come within the scope of the appended claims and 
their equivalents. 

What is claimed is: 
1. An integrated circuit package, comprising: 
an integrated circuit; 
a protective material on at least a portion of the integrated 

circuit; 
a lead frame coupled to the integrated circuit; 
a conductive layer coupled to the interconnect; 
a solder ball coupled the conductive layer; and 
a passivation layer on the conductive layer. 
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2. The integrated circuit package of claim 1, wherein the 
protective material comprises a compressive molding com 
pound. 

3. The integrated circuit package of claim 2, wherein the 
compressive molding compound comprises epoxy. 

4. The integrated circuit package of claim 1, wherein the 
lead frame comprises a material selected from the group 
consisting of Al, Au, Cu, and combinations thereof. 

5. The integrated circuit package of claim 1, wherein the 
passivation layer comprises an insulating polymer selected 
from the group consisting of parylene, polyimide, benzocy 
clobutene (BCB), and polybenzoxazole (PBO). 

6. The integrated circuit package of claim 1, wherein the 
lead frame comprises a conductive material selected from the 
group consisting of Au, Al, Cu, Ti, and alloys of the same. 

7. The integrated circuit package of claim 1, further com 
prising at least one of active and passive components electri 
cally coupled to the integrated circuit. 

8. A method of forming an integrated circuit package, 
comprising the steps of 

forming a lead frame comprising a first portion and a sec 
ond portion, wherein the first portion and the second 
portion intersect at an angle ranging from about 45 
degrees to about 135 degrees; 

forming an adhesive material on the first portion of the lead 
frame; 

attaching a carrier to the lead frame with the adhesive 
material; 

attaching an integrated circuit to the adhesive material; 
forming an interconnect on the integrated circuit; and 
forming a protective material on the integrated circuit. 
9. The method of claim 8, wherein the angle is in the range 

from about 85 degrees to about 95 degrees. 
10. The method of claim 8, whereinforming the protective 

layer comprises the step of 
heating an epoxy material to a temperature in the range 

from about 120° C. to about 150° C. to harden the epoxy 
material. 

11. The method of claim 8, further comprising removing 
the carrier and the adhesive material by heating an epoxy 
material to a temperature from about 175°C. to about 260° C. 
to thermally release the adhesive material and carrier. 

12. The method of claim 11, further comprising the steps: 
removing a portion of the hardened epoxy material to 

expose the interconnect and the first portion of the lead 
frame; and 

removing the second portion of the lead frame. 
13. The method of claim 12, wherein removing the portion 

of hardened epoxy material comprises grinding an upper 
Surface of the hardened compound. 

14. The method of claim 12, further comprising the steps 
of: 
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forming a conductive material on the hardened compound; 
forming a passivation layer on the conductive material; and 
faulting a solder ball on the passivation layer, wherein the 

solder ball is electrically coupled to the conductive 
material. 

15. A method of making an integrated circuit package, 
comprising the steps of 

forming a lead frame comprising a first portion and a sec 
ond portion, wherein the first portion and the second 
portion intersect at an angle ranging from about 45 
degrees to about 135 degrees: 

adhering a double-sided thermal tape to a bottom surface of 
the first portion of the lead frame; 

attaching a carrier to the lead frame with the double-sided 
thermal tape; 

attaching an integrated circuit to the double-sided thermal 
adhesive tape adjacent to the first portion of the lead 
frame; 

forming at least one pillar interconnect on the integrated 
circuit; 

forming a compressive compound over the integrated cir 
cuit and the first and second portions of the lead frame; 
and 

hardening the compressive compound by heating the com 
pressive compound to a temperature in the range from 
about 120° C. to about 150° C. 

16. The method of claim 15, further comprising the steps: 
removing a portion of the hardened molding to expose the 

pillar interconnect and the second portion of the lead 
frame; and 

removing the first portion of the lead frame. 
17. The method of claim 16, wherein the removing the 

portion of compressive molding step comprises grinding an 
upper Surface of the compressive molding. 

18. The method of claim 17, further comprising the steps 
of: 

forming a conductive material on the hardened molding: 
forming a first passivation layer on an upper Surface of the 

conductive material; 
forming a second passivation layer on a lower Surface of 

the compressive molding material; and 
forming a solder ball on the first passivation layer, wherein 

the solder ball is electrically coupled to the conductive 
material. 

19. The method of claim 15, wherein the compressive 
molding material comprises an epoxy material. 

20. The method of claim 18, further comprising the steps of 
attaching a component to the lower Surface of the compres 
sive molding. 


