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(57) ABSTRACT 

An integrated circuit package is disclosed. The package 
comprises a plurality of leads, each lead having a ?rst face 
and a second face opposite to the ?rst face. The package also 
comprises a die pad having a ?rst face and a second face 
opposite to the ?rst face. The second face of the die pad is 
orthogonally offset from the second face of the leads so that 
the second face of the die pad and the second face of the 
leads are not coplanar. The package also comprises an 
integrated circuit chip substantially laterally disposed 
betWeen the plurality of leads, and having a ?rst face and a 
second face opposite to the ?rst face. The ?rst face of the 
integrated circuit chip is proximate to the second face of the 
die pad and the ?rst face of the integrated circuit chip is 
coupled to the second face of the die pad. The package 
further comprises a plurality of Wires that link the plurality 
of leads to the integrated circuit chip. Each of the Wires has 
a ?rst end electrically conductively joined to the ?rst face of 
the integrated circuit chip. The ?rst end of the Wire, there 
fore, is disposed betWeen a plane de?ned by the second face 
of the die pad and a plane de?ned by the ?rst face of the 
integrated circuit chip. Each of the Wires also has a second 
end electrically conductively joined to the ?rst face of one 
of the leads. The second end of the Wire, therefore, is 
disposed betWeen a plane de?ned by a ?rst face of the die 
pad and a plane de?ned by the ?rst face of the lead to Which 
it is joined. 
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HIGH PERFORMANCE CHIP SCALE 
LEADFRAME PACKAGE AND METHOD OF 

MANUFACTURING THE PACKAGE 

[0001] This application claims the bene?t of the co-pend 
ing US. Provisional Application No. 60/429,315 ?led on 
Nov. 27, 2002, and incorporated herein by reference. 

BACKGROUND OF THE INVENTION 

[0002] 1.Field of the Invention 

[0003] The present invention generally relates to the ?eld 
of semiconductors. In particular, the present invention 
relates to an improved integrated circuit package and a 
method of assembling the same. 

[0004] 2. Discussion of Related Art 

[0005] Semiconductors are materials that have character 
istics of insulators and conductors. In today’s technology, 
semiconductor materials have become extremely important 
as the basis for transistors, diodes, and other solid-state 
devices. Semiconductors are usually made from germanium 
or silicon, but selenium and copper oxide, as Well as other 
materials are also used. When properly made, semiconduc 
tors Will conduct electricity in one direction better than they 
Will in the other direction. 

[0006] Semiconductor devices and integrated circuits 
(ICs) are made up of components such as transistors, and 
diodes, and elements such as resistors and capacitors linked 
together by conductive connections to form one or more 
functional circuits. Interconnects on an IC chip serve the 
same function as the Wiring in a conventional circuit. 

[0007] Often, IC manufacturing methods use molds to 
form the IC package. The protective coatings on the package 
typically completely encompass the IC, Wire bonds, and 
electrical contacts of the IC carrier or substrate. 

[0008] Emerging electronic product applications are cre 
ating a set of challenges for the IC packaging industry. 

[0009] Once the IC chips have been produced and encap 
sulated in semiconductor packages as described, they may 
be used in a Wide variety of electronic appliances. The 
variety of these electronic devices utiliZing semiconductor 
packages has groWn dramatically in recent years. These 
devices include cellular phones, portable computers, etc. 
Each of these devices typically include a motherboard on 
Which a signi?cant number of such semiconductor packages 
are secured to provide multiple electronic functions. These 
electronic appliances are typically manufactured in reduced 
siZes and at reduced costs, Which results in increased con 
sumer demand. It is increasingly desirable, therefore, to 
reduce the pro?le of the semiconductor package so that 
electronic systems can be incorporated into more compact 
devices and products. 

[0010] As ICs operate, they tend to consume an amount of 
electricity that is used to operate the various electrical 
components of the IC. As the speed of ICs increases, so does 
the amount of electricity Which they consume increase. The 
electricity consumed by an IC tends to be predominantly 
discarded as heat. Thus, as the speed of ICs has increased, 
so has the amount of heat Which the ICs produce increased. 

[0011] As mentioned, some IC manufacturing methods 
use molds or encapsulants to form the IC packages and to 
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protect the package. Unfortunately, the protective coatings 
also tend to function as an insulating layer and may sub 
stantially impede thermal dissipation from the IC. Thus, the 
heat dissipation of such IC packages is degraded due to the 
con?guration of the protective coatings of the package. 

SUMMARY OF THE INVENTION 

[0012] An IC package according to the present invention 
comprises a plurality of leads, each having a ?rst face and 
a second face opposite to the ?rst face. The package also 
comprises a die pad having a ?rst face and a second face 
opposite to the ?rst face. The second face of the die pad is 
orthogonally offset from the second face of the plurality of 
leads, so that the second face of the die pad and the second 
face of the plurality of leads are not coplanar. The package 
also comprises an IC chip substantially laterally disposed 
betWeen the plurality of leads and having a ?rst face and a 
second face opposite to the ?rst face. The package further 
comprises a plurality of Wires linking the plurality of leads 
to the IC chip. Each of the plurality of Wires has a ?rst end 
electrically conductively joined to the ?rst face of the IC 
chip. The ?rst end of each of the plurality of Wires is 
disposed betWeen a plane de?ned by the second face of the 
die pad and a plane de?ned by the ?rst face of the IC chip. 
Each of the plurality of Wires also has a second end 
electrically conductively joined to the ?rst face of one of the 
plurality of leads. The second end of each of the plurality of 
Wires is disposed betWeen a plane de?ned by the ?rst face of 
the die pad and a plane de?ned by the ?rst face of the lead 
to Which the die pad is joined. 

[0013] According to a further aspect of a ?rst exemplary 
embodiment, the ?rst face of the die pad is adapted to direct 
coupling With a heat sink. 

[0014] According to another further aspect of the ?rst 
eXemplary embodiment, the IC package further comprises 
an encapsulant surrounding the ?rst face of the IC chip, the 
?rst faces of the plurality of leads, the Wires, and the second 
face of the die pad. The ?rst face of the die pad is adapted 
to direct coupling With a heat sink. Additionally, the encap 
sulant can be a polymer-based molding compound. Further, 
a planar surface can be formed comprising the ?rst face of 
the die pad and an outer surface of the encapsulant. 

[0015] According to yet another aspect of the ?rst embodi 
ment, the IC package further comprises a thermal dissipation 
element having a ?rst face and a second face opposite to the 
?rst face, Wherein the second face of the thermal dissipation 
element is coupled to the ?rst face of the die pad. 

[0016] According to a second eXemplary embodiment of 
the present invention, an IC package comprises a plurality of 
leads, each having a ?rst face and a second face opposite to 
the ?rst face. The package also comprises a die pad having 
a ?rst face and a second face opposite to the ?rst face. The 
second face of the die pad is orthogonally offset from the 
second face of the plurality of leads, so that the second face 
of the die pad and the second face of the plurality of leads 
are not coplanar. The package also comprises an IC chip 
substantially laterally disposed betWeen the plurality of 
leads and having a ?rst face and a second face opposite to 
the ?rst face. The package also comprises a plurality of Wires 
linking the plurality of leads to the IC chip. Each of the Wires 
has a ?rst end electrically conductively joined to the ?rst 
face of the IC chip and a second end electrically conduc 
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tively joined to a ?rst face of one of the plurality of leads. 
The package further comprises an annular element, substan 
tially laterally disposed betWeen the IC chip and the plurality 
of leads, so that the annular element substantially encircles 
the IC chip. The package further comprises at least one 
secondary Wire linking the IC chip to the annular element. 
Each one of the secondary Wires has a ?rst end electrically 
conductively joined to the ?rst face of the IC element and a 
second end electrically conductively joined to the ?rst face 
of the annular element. The annular element according to an 
aspect of the second exemplary embodiment can be electri 
cally grounded or it can comprise a poWer source. 

[0017] According to a third exemplary embodiment of the 
present invention, an IC package comprises a plurality of 
leads, each having a ?rst face and a second face opposite to 
the ?rst face. The package also comprises an IC chip 
substantially laterally disposed betWeen the plurality of 
leads and having a ?rst face and a second face opposite to 
the ?rst face. The package also comprises a thermal dissi 
pation element having a ?rst face and a second face opposite 
to the ?rst face. The second face of the thermal dissipation 
element is proximate to the ?rst face of the IC chip and is 
coupled to the ?rst face of the IC chip through a ?rst 
coupling material. The second face of the thermal dissipa 
tion element extends laterally so that it overhangs the ?rst 
face to the plurality of leads. The package further comprises 
a plurality of Wires linking the plurality of leads to the IC 
chip. Each of the plurality of Wires has a ?rst end electrically 
conductively joined to the ?rst face of the IC chip, Wherein 
the ?rst end is disposed betWeen the second face of the 
thermal dissipation element and the ?rst face of the IC chip. 
Each of the plurality of Wires also has a second end 
electrically conductively joined to the ?rst face of one of the 
plurality of leads, Wherein the second end is disposed 
betWeen the second face of the thermal dissipation element 
and the ?rst face of the one of the plurality of leads. 

[0018] According to one aspect of the third exemplary 
embodiment of the present invention, the thermal dissipation 
element is further coupled to the ?rst face of each of the 
plurality of leads through a second coupling material. 

[0019] According to another aspect of the third exemplary 
embodiment of the present invention, the IC package further 
comprises an annular element and at least one secondary 
Wire linking the IC chip to the annular element. The annular 
element is substantially laterally disposed betWeen the IC 
chip and the plurality of leads, so that the annular element 
substantially encircles the IC chip. Each of the secondary 
Wires comprises a ?rst end electrically conductively joined 
to the ?rst face of the IC and a second end electrically 
conductively joined to the ?rst face of the annular element. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0020] These and other features, aspects, and advantages 
of the present invention Will become better understood With 
reference to the folloWing description, amended claims, and 
accompanying draWings, Which should not be read to limit 
the invention in any Way, in Which: 

[0021] 
package. 

FIG. 1 is a cross-section of a conventional IC 

[0022] FIG. 2 is a cross-section of an IC package accord 
ing to a ?rst exemplary embodiment of the present inven 
tion. 
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[0023] FIG. 3 is a cross-section of an IC package accord 
ing to an aspect of the ?rst exemplary embodiment of the 
present invention. 

[0024] FIG. 4 is a cross-section of an IC package accord 
ing to another aspect of the ?rst exemplary embodiment of 
the present invention. 

[0025] FIG. 5 is a cross-section of an IC package accord 
ing to a second exemplary embodiment of the present 
invention. 

[0026] FIG. 6 is a cross-section of an IC package accord 
ing to a third exemplary embodiment of the present inven 
tion. 

[0027] FIGS. 7A through 7G are cross-sections of an IC 
package in consecutive steps of a manufacturing process 
according to an exemplary embodiment of the present 
invention. 

[0028] FIGS. 7H and 7I are additional cross-sections and 
plane vieWs of the IC package manufacturing process of 
FIGS. 7A through 7G. 

[0029] FIGS. 8 and 9 are plane vieWs of leadframes 
according to exemplary aspects of the present invention. 

[0030] FIGS. 10 and 11 are cross-sections of a die pad 
according to exemplary aspects of the present invention. 

[0031] FIGS. 12 through 15 are cross-sections of IC 
packages according to alternate embodiments of the present 
invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0032] The present invention Will be explained in further 
detail With reference to the accompanying draWings. 

[0033] FIG. 2 illustrates a cross-section of an IC package 
according to a ?rst exemplary embodiment of the present 
invention. The IC package 200 comprises a plurality of leads 
201, each having a ?rst face 201a and a second face 201b 
opposite to the ?rst face. Hereinafter, the terms “?rst” and 
“second” are merely used for convenience and do not re?ect 
the order of formation, placement, or observation. A die pad 
202, as shoWn has a ?rst face 202a and a second face 202b 
opposite to the ?rst face. The die pad 202 is orthogonally 
offset from the leads 201, so that the second face 202b of the 
die pad 202 is not coplanar With the second face 201b of the 
leads. The leads 201 and the die pad 202 can be composed 
of a common copper alloy, such as C194, C7025, C151, or 
Eftec64T, for example. 

[0034] An IC chip 203, is disposed, typically laterally, 
betWeen the leads 201 and has a ?rst face 203a and a second 
face 203b opposite to the ?rst face. The ?rst face 203a of the 
IC chip 203 is coupled to the second face 202b of the die pad 
202 by an adhesive or the like, Which may comprise for 
example, electrically conductive or non-conductive epoxy, 
paste or adhesive ?lm, or the like as Would be understood by 
those skilled in the art, and are intended to be encompassed 
here. 

[0035] The IC package 200 also comprises a plurality of 
Wires 205 that link the leads 201 to the IC chip 203. The 
Wires 205 can be composed of gold, gold With some level of 
impurities, aluminum or copper, for example. For use in the 
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Wires 205, the gold may contain 1% impurities. These 
impurities could include dopants or additives included to 
improve the properties of the Wires as Would be understood 
by one of skill in the art. The Wires 205 are positioned so as 
to minimiZe the pro?le of the total IC package 200. As such, 
the ?rst end 205a of each of the Wires is electrically 
conductively joined to the ?rst face 203a of the IC chip 203. 
This ?rst connection point at the ?rst end 205a is positioned 
so that it falls betWeen tWo planes de?ned Within the 
package. A plane 260 is de?ned by the second face 202b of 
the die pad 202. Aplane 270 is de?ned by the ?rst face 203a 
of the IC chip 203. The ?rst connection point at the ?rst end 
205a betWeen Wire 205 and the ?rst face 203a of the IC chip 
203 is positioned betWeen plane 260 and plane 270. The 
second end 205b of each of the Wires is electrically con 
ductively joined to the ?rst face 201a of a lead 201. This 
second connection point at second end 205b is positioned so 
that it falls betWeen tWo other planes de?ned Within the 
package. Aplane 250 is de?ned by the ?rst face 202a of the 
die pad 202. Aplane 280 is de?ned by the ?rst face 201a of 
the lead 201. The second connection point at second end 
205b betWeen Wire 205 and the ?rst face 201a of the lead 
201 is positioned betWeen plane 250 and plane 280. This 
positioning of the connection points of the Wires 205 alloWs 
the Wires 205 to be substantially sandWiched betWeen the die 
pad 202 and the IC chip 203, so as to reduce the siZe of the 
overall package pro?le. The planes 270 and 280 are typi 
cally, but need not be coplanar or parallel to each other. 
Alternative arrangements Would be knoWn and understood 
by those skilled in the art and are intended to be encom 
passed by this description. 

[0036] According to one aspect of the ?rst exemplary 
embodiment of the present invention, the ?rst face 202a of 
the die pad is adapted to direct coupling With a heat sink, 
Which is discussed beloW, With reference to FIGS. 3 and 4. 
This adaptation may, for example, involve maintaining the 
?rst face 202a of the die pad 202 from any encapsulant, thus 
providing a surface for direct coupling With a heat sink. 

[0037] According to another aspect of the ?rst exemplary 
embodiment of the present invention, the IC package further 
comprises an encapsulant 206 that surrounds the ?rst face 
203a of the IC chip, the ?rst face 201a of the leads, the Wires 
205, and the second face 202b of the die pad. The encap 
sulant 206 provides overall protection to the elements it 
surrounds and gives added strength and support to the 
package. The encapsulant can be a polymer-based molding 
compound or any other of many knoWn encapsulant mate 
rials. According to this aspect of the ?rst exemplary embodi 
ment, the ?rst face 202a of the die pad 202 is adapted to 
direct coupling With a thermal dissipation element, for 
example, a heat sink. As discussed above, such an adaptation 
may, for example, involve maintaining the ?rst face 202a of 
the die pad 202 exposed and not covered by the encapsulant 
206. In this Way, a heat sink can be coupled directly to the 
?rst face 202a of the die pad 202. Further, a planar surface 
207 can be formed comprising the ?rst face 202a of the die 
pad 202 and an outer surface of the encapsulant 206, that can 
provide a supporting surface for the thermal dissipation 
element. 

[0038] According to a further aspect of the ?rst exemplary 
embodiment of the present invention, and With reference to 
FIGS. 3 and 4 respectively, a thermal dissipation element, 
such as, but not limited to, for example, heat sink 310 or 
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system-level heat sink 410, is coupled to the ?rst face 202a 
of the die pad. This coupling alloWs heat generated Within 
the IC package 300 or 400, to be dissipated to the external 
environment through the thermal dissipation element. The 
thermal dissipation element can be af?xed directly to the ?rst 
face 202a of the die pad 202, or it can be coupled through 
a connecting layer 311. The connecting layer 311 may be 
composed of any form of suitable media, such as ?lm, 
thermally conductive epoxy, electrically conductive or non 
conductive epoxy, or thermal grease, for example. Impor 
tantly, the direct coupling of the thermal dissipation element 
to the ?rst surface of the IC chip provides a highly ef?cient 
medium for dissipating heat that is easily and economically 
achieved. 

[0039] FIG. 5 illustrates a cross-section of an IC package 
according to a second exemplary embodiment of the present 
invention. As described above With reference to FIG. 2, the 
IC package 500 of FIG. 5 comprises a plurality of leads 201, 
a die pad 202, an IC chip 203, and a plurality of Wires 205. 
These elements are described With reference to FIG. 2, and 
are disposed and interconnected as therein described. 

[0040] The IC package 500 of FIG. 5 further comprises an 
annular element 520. Annular element 520 is disposed 
betWeen the plurality of leads 201 and the IC chip 203. In 
this position, the annular element substantially encircles IC 
chip 203. IC package 500 also comprises at least one 
secondary Wire 521, Which links the annular element 520 to 
the integrated IC chip 203. As discussed With reference to 
the plurality of Wires 205, the at least one secondary Wire 
521 may be composed of gold, gold With some level of 
impurities, aluminum or copper, for example. Further, as 
With the plurality of Wires 205, the at least one secondary 
Wire 521 is positioned so as to minimiZe the pro?le of the 
total package 500. As such, the ?rst end 521a of secondary 
Wire 521 is electrically conductively joined to the ?rst face 
203a of the IC chip 203 at a ?rst connection point. The ?rst 
connection point of the ?rst end 521a is positioned so that 
it falls betWeen plane 260 and plane 270, de?ned, respec 
tively, by the second face 202a of the die pad and the ?rst 
face 203a of the IC chip. The second end 521b of secondary 
Wire 521 is electrically conductively joined to the ?rst face 
520a of the annular element 520 as a second connection 
point. The connection point at end 521b is positioned so that 
it falls betWeen plane 250 and plane 290 de?ned, respec 
tively, by the ?rst face of the die pad 202a and the ?rst face 
of the annular element 520a. 

[0041] According to tWo aspects of the second exemplary 
embodiment of the present invention, the annular element 
520 can be electrically grounded, or can comprise a poWer 
source. Annular element 520 can also be shaped in a number 
of Ways. Preferably, annular element 520 is shaped so that it 
is easy to manufacture and so that it contains feW, if any, 
hard corners or edges that Would create unWanted anomalies 
in any electrical ?eld it generates. With these considerations 
in mind, annular element can be, for example, circular, 
elliptical, or polygonal. 

[0042] The IC package according to the second exemplary 
embodiment of the present invention can further comprise 
an encapsulant 206, as described above in reference to the 
?rst exemplary embodiment of the present invention. 

[0043] The IC package according to the second exemplary 
embodiment of the present invention can also further com 
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prise a thermal dissipation element, as described above in 
reference to the ?rst exemplary embodiment of the present 
invention. 

[0044] FIG. 6 illustrates a cross-section of an IC package 
according to a third exemplary embodiment of the present 
invention. As described above in reference to FIG. 2 and the 
?rst exemplary embodiment, the IC package 600 comprises 
a plurality of leads 201, an IC chip 203, and a plurality of 
Wires 205. These elements are described in reference to the 
?rst exemplary embodiment and are disposed in and inter 
connected as therein described. 

[0045] The IC package 600 of FIG. 6 further comprises a 
thermal dissipation element 615, for example, a heat sink, 
having at least a ?rst face 615a and a second face 615b 
opposite to the ?rst face 615a. The second face 615b, of the 
thermal dissipation element 615, is coupled to the ?rst face 
203a of the IC chip, through a ?rst coupling material 616. 
The ?rst coupling material 616 is preferably thermally 
conductive to alloW for optimal heat dissipation from the IC 
chip 203 through to the thermal dissipation element 615. The 
?rst coupling material 616 may also be electrically conduc 
tive. 

[0046] According to an aspect of the third exemplary 
embodiment, and as illustrated in FIG. 6, the thermal 
dissipation element 615 may extend laterally to overhang the 
?rst face 201a of the leads 201. According to this aspect, the 
second face 615b of the thermal dissipation element may 
also be coupled to the ?rst face 201a of the leads 201 though 
a second coupling material 617. The second coupling mate 
rial 617 is preferably thermally conductive to alloW for 
optimal heat dissipation from the leads 201 through to the 
thermal dissipation element 615. The second coupling mate 
rial may be selected so that it is not electrically conductive. 
Further, if more than one of the leads are to have a common 
electrical source While others are not, those having a com 
mon electrical source may be coupled With an electrically 
conductive material While the others are coupled With an 
electrically non-conductive material. An additional bene?t 
of coupling the thermal dissipation element 615 to the leads 
201 is the additional strength and support thus given to the 
package. According to this aspect, the plurality of Wires 205 
are sandWiched betWeen the thermal dissipation element 615 
and the leads 201 and the IC chip 203. 

[0047] According to another aspect, the IC package 
according to the third exemplary embodiment of the present 
invention further comprises an encapsulant 206, as 
described above in reference to the ?rst exemplary embodi 
ment of the present invention. According to this aspect, the 
encapsulant 206 surrounds the ?rst face 201a of the leads 
201, the ?rst face 203a of the IC circuit 203, the plurality of 
Wires 205, and the second face 615b of the thermal dissi 
pation element 615. 

[0048] According to yet another aspect, the IC package 
according to the third exemplary embodiment of the present 
invention further comprises the annular element 520 and at 
least one secondary Wire 521, as described above in refer 
ence to the second exemplary embodiment of the present 
invention. 

[0049] With reference to FIGS. 10 and 11, the die pad 202 
of the above-mentioned exemplary embodiments, can be die 
pad 1002 or die pad 1102, respectively. Die pad 1002 in 
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FIG. 10 has a ?rst face 1002a similar to the ?rst face 202a 
of die pad 202. Die pad 1002 also has a second face 1002b 
similar to the second face 202b of die pad 202. HoWever, die 
pad 1002 also has a cut-out portion 1035 at the periphery of 
second face 1002b With an inset surface 1002c. The edge 
formed betWeen second face 1002b and inset surface 1002c 
can serve as a reference guide to the dispensing of an 
adhesive component 1004 used to couple the die pad 1002 
to another component, such as IC chip 203. The inset surface 
1002c may further provide over?oW space and may prevent 
the unWanted spread of adhesive in the event that the 
adhesive component 1004 over?oWs from the second face 
1002. Further, the inset surface 1002c is on a different plane 
from the second face 1002b so that if die pad 1002 is made 
to extend laterally to overlap With Wire 205, illustrated in 
FIG. 2, clearance space 1035 is provided for Wire 205 at 
connection points 205a and 205b. 

[0050] Die pad 1102 in FIG. 11 has a ?rst face 1102a 
similar to the ?rst face 202a of die pad 202. Die pad 1102 
also has a second face 1102b similar to second face 202b of 
die pad 202. HoWever, the second face 1102b of die pad 
1102 has a cavity 1130. As With die pad 1002, the cavity 
1130 of the die pad 1102 may serve as a reference guide to 
the dispensing of an adhesive component 1004, and may 
serve to prevent over?oW of the adhesive component 1004 
into unWanted areas. 

[0051] With reference to FIGS. 8 and 9, respectively, the 
plurality of leads 201 and the die pad 202 of the above 
mentioned embodiments can be formed from a leadframe 
840 or a leadframe 940 as shoWn. Leadframe 840 in FIG. 8 
comprises an outer frame 842, Which supports the plurality 
of leads 201 extending substantially inWard from the outer 
frame 842. Leadframe 840 further comprises a plurality of 
tie bars 843 securing the outer frame 842 to the die pad 202, 
Which is substantially centrally located Within the leadframe 
840. Each of the plurality of tie bars 843 has a mechanical 
depression 841. The mechanical depression 841 creates an 
orthogonal offset betWeen the die pad 202 and the plurality 
of leads 201. 

[0052] With reference to FIG. 9, leadframe 940 can fur 
ther comprise an annular element 520. The annular element 
520 is disposed betWeen the die pad 202 and the plurality of 
leads 201 and is connected to the leadframe through the 
plurality of tie bars 843. The mechanical depressions 841 are 
disposed inside the annular element 520. In this Way, the 
mechanical depressions 841 create an orthogonal offset 
betWeen the die pad 202 and the annular element 520 and the 
plurality of leads 201. The annular element 520 and the 
plurality of leads 201 can remain coplanar With respect to 
each other. 

[0053] Hereinafter, the elements discussed With respect to 
the folloWing embodiments and aspects are similar, to those 
discussed With respect to the aforementioned embodiments 
and aspects and may comprise the same exemplary materials 
and constructions as discussed above. 

[0054] According to a fourth exemplary embodiment of 
the present invention, and With exemplary reference to FIG. 
2, a method of assembling an IC package comprises pro 
viding a plurality of leads, for example leads 201, each 
having a ?rst face and a second face opposite to the ?rst face, 
a die pad, for example die pad 202, having a ?rst face and 
a second face opposite to the ?rst face, an IC chip, for 
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example IC chip 203, having a ?rst face and a second face 
opposite to the ?rst face, and a plurality of Wires, for 
example Wires 205, each having a ?rst end and a second end. 
The method further comprises orthogonally offsetting the 
second face of the die pad from the second face of the 
plurality of leads so that the second face of the die pad and 
the second face of the plurality of leads are not coplanar. The 
method further comprises disposing the IC chip substantially 
laterally betWeen the plurality of leads, as illustrated by IC 
chip 203 and the plurality of leads 201 illustrated in FIG. 2. 
A further step of this method comprises coupling the ?rst 
face of the IC chip to the second face of the die pad, through 
an adhesive or the like, discussed With respect to the ?rst 
exemplary embodiment. A further step comprises electri 
cally conductively joining the ?rst end of each of the 
plurality of Wires to the ?rst face of the IC chip, as shoWn 
With Wires 205 and IC chip 203 in FIG. 2. The step also 
comprises disposing the ?rst end of each of the plurality of 
Wires betWeen a plane, such as plane 260, de?ned by the 
second face of the die pad and a plane, such as plane 280, 
de?ned by the ?rst face of the IC chip. Further, a ?nal step 
comprises electrically conductively joining the second end 
of each of the plurality of Wires to the ?rst face of one of the 
plurality of leads, as shoWn With Wires 205 and leads 201 in 
FIG. 2. The step also comprises disposing the second end of 
each of the plurality of Wires betWeen a plane, such as plane 
250, de?ned by the ?rst face of the die pad and a plane, such 
as plane 270, de?ned by the ?rst face of the plurality of 
leads. 

[0055] According to the fourth exemplary embodiment, 
the method further comprises encapsulating the ?rst face of 
the IC chip, the ?rst face of each of the plurality of leads, the 
plurality of Wires, and the second face of the die pad With an 
encapsulant, such as encapsulant 206 illustrated in FIG. 2. 
This aspect further comprises adapting the ?rst face of the 
die pad to direct coupling With a thermal dissipation ele 
ment, for example, a heat sink. According to another aspect 
of the fourth exemplary embodiment, a further step com 
prises forming a planar surface, for example planar surface 
207 of FIG. 2, comprising the ?rst face of the die pad and 
an outer surface of the encapsulant, thus forming a support 
surface for a heat sink. 

[0056] According to another aspect of the fourth exem 
plary embodiment, a further step comprises coupling a 
thermal dissipation element to the ?rst face of the die pad. 
The thermal dissipation element can be, but is not limited to, 
for example, heat sink 310 of FIG. 3 or system-level heat 
sink 410 of FIG. 4. 

[0057] According to a ?fth exemplary embodiment of the 
present invention, and With exemplary reference to FIG. 5, 
a method of assembling an IC package comprises providing 
a plurality of leads, for example, leads 201, each having a 
?rst face and a second face opposite to the ?rst face, a die 
pad, for example, die pad 202, having a ?rst face and a 
second face opposite to the ?rst face, an IC chip, for 
example, IC chip 203, having a ?rst face and a second face 
opposite to the ?rst face, a plurality of Wires, for example 
Wires 205, each having a ?rst-end and a second end, an 
annular element, for example annular element 520, having a 
?rst face and a second face opposite to the ?rst face, and at 
least one secondary Wire, for example Wire 521 having a ?rst 
end and a second end. Afurther step comprises orthogonally 
offsetting the second face of the die pad from the second face 
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of the plurality of leads so that the second face of the die pad 
and the second face of the plurality of leads are not coplanar. 
The method further comprises disposing the IC chip sub 
stantially laterally betWeen the plurality of leads, as illus 
trated, for example, by IC chip 203 and plurality of leads 201 
in FIG. 5, and coupling the ?rst face of the IC chip to the 
second face of the die pad, as illustrated for example by IC 
chip 203 coupled to die pad 202. In a folloWing step, the 
method comprises substantially laterally disposing the annu 
lar element betWeen the IC chip and the plurality of leads so 
that the annular element substantially encircles the IC chip, 
as shoWn, for example, by annular element 520 illustrated in 
FIG. 5. Further steps comprise electrically conductively 
joining the ?rst end of each of the plurality of Wires to the 
?rst face of the IC chip and electrically conductively joining 
the second end of each of the plurality of Wires to the ?rst 
face of one of the plurality of leads, as shoWn, for example, 
by Wires 205 illustrated in FIG. 5. Further, the method 
comprises, electrically conductively joining the ?rst end of 
each of the at least one secondary Wires to the ?rst face of 
the IC chip, and electrically conductively joining the second 
end of each of the at least one secondary Wires to the ?rst 
face of the annular element, as shoWn, for example, by 
secondary Wire 521 illustrated in FIG. 5. 

[0058] According to one aspect of the ?fth exemplary 
embodiment, a further step comprises electrically grounding 
the annular element. In this Way, the annular element serves 
as a ground for the IC chip and any other devices that it may 
be electrically coupled to. 

[0059] According to another aspect of the ?fth exemplary 
embodiment, a further step comprises coupling the annular 
element to a poWer source. 

[0060] According to a sixth exemplary embodiment of the 
present invention, and With exemplary reference to FIGS. 6 
and 7A-7I, a method of assembling an IC package com 
prises providing a plurality of leads 201, an IC chip 203, a 
thermal dissipation element 615, and a plurality of Wires 
205. FIGS. 7A-7I, illustrate consecutive steps in the method 
according to this exemplary embodiment. In a ?rst step, 
shoWn in FIG. 7A, an adhesive layer 711 is applied to a 
leadframe 740 forming the plurality of leads 201, and a 
plurality of lands 719, shoWn in FIG. 7H, for a thermal 
dissipation element. The adhesive layer 711 is used to 
support the IC chip during attachment. The adhesive layer 
can be composed a number of materials as discussed With 
respect to above-described adhesive layers. The leadframe 
740 is created Without any obvious die pad portion. In a 
second step, shoWn in FIG. 7B, 3 second face 203b of the 
IC chip 203 is attached to the adhesive layer 711. In a third 
step, shoWn in FIG. 7C, the plurality of Wires 205 are 
connected to link the IC chip 203 to the plurality of leads 
201, thus providing the necessary electrical paths. In a fourth 
step, shoWn in FIGS. 7D, 7H, and 7I, an adhesive 616 is 
disposed on a ?rst face 203 a of the IC chip 203, and an 
adhesive 617 is disposed on the plurality of lands 719. A 
second face 615b of the thermal dissipation element 615 is 
then attached to the IC chip 203 and the plurality of lands 
719 through these adhesive layers. According to one aspect 
of this exemplary embodiment, the thermal dissipation ele 
ment can be further attached to the plurality of leads 201 
through an electrically non-conductive material. The mate 
rial can be either thermally conductive, thereby providing 
added heat dissipation for the plurality of leads 201, or may 
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be thermally non-conductive, providing additional support 
for the overall structure. In a ?fth step, shoWn in FIG. 7E, 
an encapsulant 606 is applied to the package to encompass 
the IC chip 203, the plurality of die pads 201, the plurality 
of Wires 205, and all but the ?rst face 615a of the thermal 
dissipation element 615. The encapsulant provides protec 
tion for the IC chip. In a sixth step, shoWn in FIG. 7F, the 
adhesive layer 711 is removed. Also, unnecessary material 
718 from the edges of the package is mechanically removed, 
thus forming the proper footprint for the package. 

[0061] According to one aspect of the present invention 
according to the sixth exemplary embodiment thereof, the 
method further comprises providing an annular element 520, 
as shoWn in FIG. 6. the annular element 520 may be formed 
as a part of the leadframe 740. At least one secondary Wire 
521 is provided, linking the IC chip 203 to the annular 
element 520. 

[0062] FIGS. 12 and 13 illustrate IC packages according 
to alternate embodiments of the present invention. FIG. 12 
shoWs an IC package 1200 comprising a die pad 1202 
present beloW a chip 1203. The chip 1203 is attached to the 
die pad 1202 With an adhesive component 1204, Which can 
be formed of a conductive or non-conductive epoxy, or an 
adhesive ?lm or tape. Ametal lid 1215 is attached to the chip 
1203 With an adhesive component 1211, Which can be 
formed of the same exemplary materials as adhesive com 
ponent 1204. 

[0063] FIG. 13 illustrates an IC package 1300, similar to 
IC package 1200. IC package 1300 utiliZes an alternative 
attachment of the metal lid 1215, positioned up-side-doWn 
in comparison to the positioning illustrated in FIG. 12. 

[0064] FIG. 14 illustrates an IC package according to 
another alternative embodiment of the present invention. In 
comparison to the IC packages of FIGS. 12 and 13, instead 
of comprising a metal lid, IC package 1400 comprises 
element 1425, Which may be a dummy chip or a glass lid. 

[0065] FIG. 15 illustrates an IC package according to yet 
another alternative embodiment of the present invention. IC 
package 1500 comprises a die pad 1502 formed of a con 
ductive metal attached to leads 1501 through adhesive 
component 1508. An IC chip 1503 is mounted on the die pad 
1502 through adhesive component 1504. Wires 1505 con 
nect IC chip 1503 to leads 1501, forming an electrical path 
for signal transmission. An encapsulant 1506b seals all the 
components. An additional encapsulant 1506a may be dis 
posed under the die pad 1502 to provide added structure to 
the overall package. 

[0066] Although the above exemplary embodiments of the 
present invention have been described, it Will be understood 
by those skilled in the art that the present invention should 
not be limited to the described exemplary embodiments, but 
that various changes and modi?cations can be made Within 
the spirit and scope of the present invention. Accordingly, 
the scope of the present invention is not limited to the 
described range of the folloWing claims. 

What is claimed is: 
1. An integrated circuit package comprising: 

a) a plurality of leads each having a ?rst face and a second 
face opposite to said ?rst face; 
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b) a die pad having a ?rst face and a second face opposite 
to said ?rst face, Wherein said second face of said die 
pad is orthogonally offset from said second face of said 
leads, such that said second face of said die pad and 
said second face of said leads are not coplanar; 

c) an integrated circuit chip substantially laterally dis 
posed betWeen said plurality of leads and having a ?rst 
face and a second face opposite to said ?rst face, 
Whereby said ?rst face of said integrated circuit chip is 
proximate to said second face of said die pad and is 
coupled to said second face of said die pad; and 

d) a plurality of Wires linking said plurality of leads to said 
integrated circuit chip, each of said plurality of Wires 
comprising: 

a ?rst end electrically conductively joined to said ?rst 
face of said IC chip, Wherein said ?rst end is dis 
posed betWeen a plane de?ned by said second face of 
said die pad and a plane de?ned by said ?rst face of 
said integrated circuit chip, and 

a second end electrically conductively joined to said 
?rst face of one of said plurality of leads, Wherein 
said second end is disposed betWeen a plane de?ned 
by said ?rst face of said die pad and a plane de?ned 
by said ?rst face of one of said plurality of leads. 

2. The integrated circuit package according to claim 1, 
Wherein said ?rst face of said die pad is adapted to direct 
coupling With a thermal dissipation element. 

3. The integrated circuit package according to claim 1, 
further comprising: 

e) an encapsulant surrounding said ?rst face of said 
integrated circuit chip, said ?rst faces of said plurality 
of leads, said Wires, and said second face of said die 
pad, and Wherein said ?rst face of said die pad is 
adapted to direct coupling With a thermal dissipation 
element. 

4. The integrated circuit package according to claim 3, 
Wherein said encapsulant is a polymer-based molding com 
pound. 

5. The integrated circuit package according to claim 3, 
Wherein a planar surface is formed comprising said ?rst face 
of said die pad and an outer surface of said encapsulant. 

6. The integrated circuit package according to claim 1, 
Wherein said plurality of leads and said die pad are com 
posed of a common copper alloy. 

7. The integrated circuit package according to claim 1, 
Wherein said plurality of Wires are composed of one of a 
group comprising: gold, gold With some level of impurities, 
aluminum, and copper. 

8. The integrated circuit package according to claim 1, 
further comprising: 

e) a thermal dissipation element having a ?rst face and a 
second face opposite to said ?rst face, Wherein said 
second face of said thermal dissipation element is 
coupled to said ?rst face of said die pad 

9. The integrated circuit package according to claim 8, 
Wherein said thermal dissipation element comprises a heat 
sink for a single integrated circuit chip 

10. The integrated circuit package according to claim 8, 
Wherein said thermal dissipation element comprises a heat 
sink for a plurality of integrated circuit chips. 
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11. The integrated circuit package according to claim 1, 
Wherein: 

said second face of said die pad comprises: 

an inner surface, 

a peripheral surface, and 

an edge de?ning the boundary betWeen said inner 
surface and said peripheral surface; and 

Wherein the space betWeen said inner surface and said ?rst 
face is greater than the space betWeen said peripheral 
surface and said ?rst face, such that said inner portion 
is offset from said peripheral portion. 

12. The integrated circuit according to claim 1, Wherein 
said second face of said die pad comprises: 

an inner surface, 

a peripheral surface, and 

a reservoir de?ning the boundary betWeen said inner 
surface and said peripheral surface. 

13. the integrated circuit package according to claim 1, 
Wherein: 

said plurality of leads and said die pad are formed from a 
leadframe, said leadframe comprising: 

an outer frame supporting said plurality of leads 
extending substantially inWard from said outer 
frame, and 

a plurality of tie bars securing said outer frame to said 
die pad, substantially centrally disposed Within said 
outer frame; and 

Wherein each of said plurality of tie bars includes a 
mechanical depression, such that an offset is created 
betWeen said die pad and said plurality of leads. 

14. An integrated circuit package comprising: 

a) a plurality of leads each having a ?rst face and a second 
face opposite to said ?rst face; 

b) a die pad having a ?rst face and a second face opposite 
to said ?rst face, Wherein said second face of said die 
pad is orthogonally offset from said second face of said 
leads, such that said second face of said die pad and 
said second face of said leads are not coplanar; 

c) an integrated circuit chip substantially laterally dis 
posed betWeen said plurality of leads and having a ?rst 
face and a second face opposite to said ?rst face, 
Whereby said ?rst face of said integrated circuit chip is 
proximate to said second face of said die pad and is 
coupled to said second face of said die pad; 

d) a plurality of Wires linking said plurality of leads to said 
integrated circuit chip, each comprising: 

a ?rst end electrically conductively joined to said ?rst 
face of said integrated circuit chip, and 

a second end electrically conductively joined to said 
?rst face of one of said plurality of leads; 

e) an annular element substantially laterally disposed 
betWeen said integrated circuit chip and said plurality 
of leads such that said annular element substantially 
encircles said integrated circuit chip; and 
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f) at least one secondary Wire liking said integrated circuit 
chip to said annular element, each having: 

a ?rst end electrically conductively joined to said ?rst 
face of said integrated circuit chip, and 

a second end electrically conductively joined to said 
?rst face of said annular element. 

15. The integrated circuit package according to claim 14, 
Wherein said annular element is electrically grounded. 

16. The integrated circuit package according to claim 14, 
Wherein said annular element comprises a poWer source. 

17. The integrated circuit package according to claim 14, 
Wherein said annular element is circular. 

18. The integrated circuit package according to claim 14, 
Wherein said annular element is elliptical. 

19. The integrated circuit package according to claim 14, 
Wherein said annular element is a polygon. 

20. An integrated circuit package comprising: 

a) a plurality of leads each having a ?rst face and a second 
face opposite to said ?rst face; 

b) an integrated circuit chip substantially laterally dis 
posed betWeen said plurality of leads, and having a ?rst 
face and a second face opposite to said ?rst face; 

c) a thermal dissipation element having a ?rst face and a 
second face opposite to said ?rst face, 

Wherein said second face of said thermal dissipation 
element is proximate to said ?rst face of said inte 
grated circuit chip and is coupled to said ?rst face of 
said integrated circuit chip through a ?rst coupling 
material, and 

Wherein said second face of said thermal dissipation 
element extends laterally such that it overhangs said 
?rst face of each of said plurality of leads; and 

d) a plurality of Wires linking said plurality of leads to said 
integrated circuit chip, each comprising: 

a ?rst end electrically conductively joined to said ?rst 
face of said integrated circuit chip, Wherein said ?rst 
end is disposed betWeen said second face of said 
thermal dissipation element and said ?rst face of said 
integrated circuit chip, and 

a second end electrically conductively joined to said 
?rst face of one of said plurality of leads, Wherein 
said second end is disposed betWeen said second face 
of said thermal dissipation element and said ?rst face 
of said one of said plurality of leads. 

21. The integrated circuit package according to claim 20, 
Wherein said thermal dissipation element comprises a heat 
sink. 

22. The integrated circuit package according to claim 20, 
Wherein said second face of said thermal dissipation element 
is further coupled to said ?rst face of each of said plurality 
of leads through a second coupling material. 

23. The integrated circuit package according to claim 22, 
Wherein said second coupling material is electrically non 
conductive. 

24. The integrated circuit package according to claim 22, 
Wherein said second coupling material is thermally conduc 
tive. 

d) an annular element substantially laterally disposed 
betWeen said integrated circuit chip and said plurality 
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of leads, such that said annular elernent substantially 
encircles said integrated circuit chip; and 

e) at least one secondary Wire connecting said integrated 
circuit chip to said annular elernent, each of said at least 
one secondary Wires comprising: 
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a ?rst end electrically conductively joined to said ?rst 
face of said integrated circuit chip, and 

a second end electrically conductively joined to said 
?rst face of said annular elernent. 

* * * * * 


