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(57) ABSTRACT 

A method of manufacture of an integrated circuit packaging 
system includes: forming a lead to include a ?rst tip at one 
end, a second tip on the end opposite from the ?rst tip With a 
connect area between each end located above the ?rst tip, and 
a ?rst tier section or a second tier section located between the 
connect area and the second tip; connecting a bottom com 
ponent assembly to the ?rst tier section or the second tier 
section; connecting a top component assembly over the con 
nect area; and applying an encapsulant over and under the 
connect area With the ?rst tip exposed. 
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INTEGRATED CIRCUIT PACKAGING 
SYSTEM WITH CIRCUITRY STACKING AND 
METHOD OF MANUFACTURE THEREOF 

CROSS-REFERENCE TO RELATED 

APPLICATION(S) 
[0001] The present application contains subject matter 
related to co-pending US. patent application Ser. No. 12/185, 
061 ?led Aug. 1, 2008. The related application is assigned to 
STATS ChipPAC Ltd. 

TECHNICAL FIELD 

[0002] The present invention relates generally to an inte 
grated circuit packaging system, and more particularly to a 
package system for stacked circuitry. 

BACKGROUND ART 

[0003] The integrated circuit package is the building block 
used in a high performance electronic system to provide 
applications for usage in products such as Wireless commu 
nications equipment, military devices, industrial robotics, 
spacecraft, and a vast line of high performance products from 
consumer to state-of-the art high performance applications. 
The integrated circuit such as a chip or die contains circuitry 
designed to function in a high performance electronic system. 
[0004] The integrated circuit package can include a pack 
age base or package substrate providing a mounting structure 
for attachment of at least one chip or die and an enclosure 
such as an epoxy applied on it to protect its contents. The 
circuitry Within a package commonly consists of integrated 
circuits built onto one side, such as the top, of a piece of 
semiconductor material such as silicon chip or die. Typically, 
one side of the chip or die is used primarily for the mounting 
the chip or die. 
[0005] The other side of the chip or die, referred to as an 
active surface of the chip or die, has electrically conductive 
areas that provide for electrical connections to its circuitry. 
Connectors, consisting of electrically conductive material, 
attach to the conductive areas to provide electrical connection 
betWeen the circuitry of the chip or die and other circuitry not 
of the same chip or die. The connectors also provide connec 
tions betWeen leads, such as electrically conductive material, 
Which are used to provide connections betWeen the circuitry 
Within the package and the printed circuit board outside the 
package Within the electronic system. 
[0006] The demand for multiple chip or die assemblies 
contained Within a single integrated circuit package continues 
to groW WorldWide. Typically, multiple chip or die are 
assembled over or next to one another Within a single package 
to maximize circuitry While minimizing the physical size of 
the integrated circuit package. A die paddle, such as a con 
ductive platform, is often attached beloW all of the circuitry to 
assist in production or performance of the resulting packaged 
circuitry Within the integrated circuit package. 
[0007] Integrated circuit packages having small footprints 
With multiple high performance circuitries require that the 
length of the connectors connecting the circuitry With the 
leads be as small as possible. This is accomplished by design 
ing each of the leads to be as close as possible to targeted 
connection areas of the circuitry. 
[0008] A solution used to minimize the distance betWeen 
the leads and the circuitry is to locate the leads centrally 
Within the integrated circuit package. Multiple die or chips 
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can be mounted above, next to, and beloW the leads. The 
problem With this approach is that the die or chip located 
furthest above or beloW the leads continue to have long dis 
tances betWeen the leads and the circuitry of the die or chip 
When compared to the circuitry located close to the centrally 
located leads. 

[0009] Yet another possible solution used to minimize the 
distance betWeen the leads and the circuitry is to modify the 
leads to include doWnset extensions. The doWnset extensions 
are created by extending the length of the leads and directing 
the doWnset extensions toWards the loWer half of the inte 
grated circuit package. Multiple die or chips can be mounted 
on or beloW the doWnset extensions to minimize the distance 
betWeen the leads and the circuitry. 

[0010] Since the die or chips are located on or beloW the 
doWnset extensions, the die or chips are restricted to the loWer 
half of the integrated circuit package limiting the amount of 
die or chip circuitry that can be contained Within the inte 
grated circuit package. 
[0011] Attempts have failed to provide a complete solution 
addressing simpli?ed manufacturing processing, high perfor 
mance circuitry, smaller dimensions, loWer costs due to 
design ?exibility, reduced package counts, increased func 
tionality, leveragability, and increased IO connectivity capa 
bilities. 

[0012] In vieW of the ever-increasing commercial competi 
tive pressures, along With groWing consumer expectations 
and the diminishing opportunities for meaningful product 
differentiation in the marketplace, it is critical that ansWers be 
found for these problems. 

[0013] Solutions to these problems have been long sought 
but prior developments have not taught or suggested any 
solutions and, thus, solutions to these problems have long 
eluded those skilled in the art. 

DISCLOSURE OF THE INVENTION 

[0014] The present invention provides a method of manu 
facture of an integrated circuit packaging system including: 
forming a lead to include a ?rst tip at one end, a second tip on 
the end opposite from the ?rst tip With a connect area betWeen 
each end located above the ?rst tip, and a ?rst tier section or 
a second tier section located betWeen the connect area and the 
second tip; connecting a bottom component assembly to the 
?rst tier section or the second tier section; connecting a top 
component assembly over the connect area; and applying an 
encap sulant over and under the connect area With the ?rst tip 
exposed. 
[0015] The present invention provides an integrated circuit 
packaging system including: a lead formed to include a ?rst 
tip at one end, a second tip on the end opposite from the ?rst 
tip With a connect area betWeen each end located above the 
?rst tip, and a ?rst tier section or a second tier section located 
betWeen the connect area and the second tip; a bottom com 
ponent assembly connected to the ?rst tier section or the 
second tier section; a top component assembly connected 
over the connect area; and an encapsulant applied over and 
under the connect area With the ?rst tip exposed. 

[0016] Certain embodiments of the invention have other 
aspects in addition to or in place of those mentioned above. 
The aspects Will become apparent to those skilled in the art 
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from a reading of the following detailed description When 
taken With reference to the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0017] FIG. 1 is a cross-sectional vieW of an integrated 
circuit packaging system in a ?rst embodiment of the present 
invention taken along a line 1-1 of FIG. 2. 
[0018] FIG. 2 is a top vieW of the integrated circuit pack 
aging system. 
[0019] FIG. 3 is a top isometric vieW of the integrated 
circuit packaging system. 
[0020] FIG. 4 is a cross-sectional vieW of an integrated 
circuit packaging system in a second embodiment of the 
present invention. 
[0021] FIG. 5 is a cross-sectional vieW of an integrated 
circuit packaging system in a third embodiment of the present 
invention. 
[0022] FIG. 6 is a cross-sectional vieW of an integrated 
circuit packaging system in a fourth embodiment of the 
present invention. 
[0023] FIG. 7 is a cross-sectional vieW of an integrated 
circuit packaging system in a ?fth embodiment of the present 
invention. 
[0024] FIG. 8 is a cross-sectional vieW of an integrated 
circuit packaging system in a sixth embodiment of the present 
invention. 
[0025] FIG. 9 is a cross-sectional vieW of an integrated 
circuit packaging system in a seventh embodiment of the 
present invention. 
[0026] FIG. 10 is a cross-sectional vieW of an integrated 
circuit packaging system in an eighth embodiment of the 
present invention. 
[0027] FIG. 11 is a cross-sectional vieW of an integrated 
circuit packaging system in a ninth embodiment of the 
present invention. 
[0028] FIG. 12 is a cross-sectional vieW of an integrated 
circuit packaging system in a tenth embodiment of the present 
invention. 

[0029] FIGS. 13A,13B,13C, 13D, 13E, and 13F are cross 
sectional plan vieWs of lead and paddle con?guration options 
in an encapsulation phase of integrated circuit packaging 
systems in an eleventh, tWelfth, thirteenth, fourteenth, ?f 
teenth, and sixteenth embodiment of the present invention. 
[0030] FIG. 14 is a How chart of a method of manufacture of 
an integrated circuit packaging system in a further embodi 
ment of the present invention. 

BEST MODE FOR CARRYING OUT THE 
INVENTION 

[0031] The folloWing embodiments are described in su?i 
cient detail to enable those skilled in the art to make and use 
the invention. It is to be understood that other embodiments 
Would be evident based on the present disclosure, and that 
system, process, or mechanical changes may be made Without 
departing from the scope of the present invention. 
[0032] In the folloWing description, numerous speci?c 
details are given to provide a thorough understanding of the 
invention. HoWever, it Will be apparent that the invention may 
be practiced Without these speci?c details. In order to avoid 
obscuring the present invention, some Well-knoWn circuits, 
system con?gurations, and process steps are not disclosed in 
detail. 
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[0033] The draWings shoWing embodiments of the system 
are semi-diagrammatic and not to scale and, particularly, 
some of the dimensions are for the clarity of presentation and 
are shoWn greatly exaggerated in the draWing FIGs. Simi 
larly, although the vieWs in the draWings shoWn for ease of 
description and generally shoW similar orientations, this 
depiction in the FIGs. is arbitrary for the most part. Generally, 
the invention can be operated in any orientation. 
[0034] Where multiple embodiments are disclosed and 
described having some features in common, for clarity and 
ease of illustration, description, and comprehension thereof, 
similar and like features one to another Will ordinarily be 
described With similar reference numerals. The embodiments 
have been numbered ?rst embodiment, second embodiment, 
etc. as a matter of descriptive convenience and are not 
intended to have any other signi?cance or provide limitations 
for the present invention. 
[0035] For expository purposes, the term “horizontal” as 
used herein is de?ned as a plane parallel to the plane or 
surface of the present invention, regardless of its orientation. 
The term “vertical” refers to a direction perpendicular to the 
horiZontal as just de?ned. Terms, such as “above”, “beloW”, 
“side” (as in “sideWall”), “higher”, “loWer”, “upper”, “over”, 
and “under”, are de?ned With respect to the horiZontal plane. 
[0036] The term “horizontal axis” as used herein is de?ned 
as a plane bisecting a cross-sectional vieW and parallel to a 
side having the greatest surface area of the present invention 
that is perpendicular to the plane of the cross-sectional vieW. 
The terms “bottom” and “top” are de?ned With respect to the 
horiZontal axis plane. The term “on” means that there is direct 
contact among elements. 
[0037] The term “processing” as used herein includes 
deposition of material or photoresist, patterning, exposure, 
development, etching, cleaning, and/or removal of the mate 
rial or photoresist as required in forming a described struc 
ture. 

[0038] Referring noW to FIG. 1, therein is shoWn a cross 
sectional vieW of an integrated circuit packaging system 100 
in a ?rst embodiment of the present invention taken along a 
line 1-1 of FIG. 2. 
[0039] The integrated circuit packaging system 100 can 
preferably include leads 102 and a top component assembly 
104 such as a dual roW quad ?at no lead package, a ball grid 
array package, a land grid array package, a ?ip-chip package, 
a Wafer level chip siZe package, a knoWn good package, an 
interposer, or any combination thereof. The integrated circuit 
packaging system 100 also can preferably include an encap 
sulant 106 and a bottom component assembly 108 such as a 
quad ?at no lead package, a dual roW quad ?at no lead pack 
age, an inverted package, an integrated circuit device, a 
knoWn good package, a ?ip chip, or a stacked combination 
thereof. 
[0040] Each of the leads 102 have conductive properties 
and can include a ?rst surface 110 and a second surface 112. 
The ?rst surface 110 can be used provide electrical connec 
tivity or mechanical structural support With the top compo 
nent assembly 104 or the bottom component assembly 108. 
The second surface 112 can be used provide electrical con 
nectivity or mechanical structural support betWeen the inte 
grated circuit packaging system 100 and a next level of sys 
tem integration such as a printed circuit board. 
[0041] Each of the leads 102 can preferably include a ?rst 
tip 114 on one end, a second tip 116 on the opposite end, and 
a connect area 118 located above and betWeen the ?rst tip 114 
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and the second tip 116. The second tip 116 can be formed With 
either a perpendicular or a tapered angled end relative to the 
?rst surface 110, the second surface 112, or side surfaces 202 
of FIG. 2 ofthe leads 102. 
[0042] The leads 102 are positioned With the second tip 116 
Within the encapsulant 106 and the ?rst tip 114 outside the 
encapsulant 106. The encapsulant 106 can cover the second 
surface 112 of the leads 102 beloW the connect area 118 to the 
second tip 116. The ?rst tip 114 of the leads 102 can prefer 
ably be oriented to protrude aWay from sides 120 of the 
encapsulant 106. The ?rst tip 114 of each of the leads 102 can 
be bent and located Within a plane parallel to a plane having a 
bottom encapsulant surface 122 of the encapsulant 106. The 
end having the ?rst tip 114 is the loWest point of the leads 102. 
[0043] The second tip 116 of each of the leads 102 can be 
bent and located adjacent to a perimeter of the bottom com 
ponent assembly 108, of the top component assembly 104, or 
of a bottom die paddle 124 With the leads 102 projecting 
outWardly aWay from the perimeter. The connect area 118 is 
the highest area of each of the leads 102 and is located in a 
plane above and parallel to the plane having the bottom 
encapsulant surface 122. The ?rst surface 110 of the connect 
area 118 of each of the leads 102 can be used for connecting 
or mounting of the top component assembly 104. 
[0044] The leads 102 can preferably be formed to include a 
?rst tier section 126 or a second tier section 128. The second 
tier section 128 can be next to the second tip 116 and beloW 
the ?rst tier section 126. The second tier section 128 of each 
of the leads 102 can be located in a plane betWeen and parallel 
With the plane having the bottom encapsulant surface 122 and 
the plane having the connect area 118. The ?rst surface 110 of 
the second tier section 128 can be used for connecting or 
mounting of the bottom component assembly 108. 
[0045] The ?rst tier section 126 can be located beloW the 
connect area 118 in a plane betWeen and parallel With the 
plane having the second tier section 128 and the plane having 
the connect area 118. The ?rst surface 110 of the ?rst tier 
section 126 can be used for connecting or mounting of the top 
component assembly 104 as Well as for connecting With the 
bottom component assembly 108. The ?rst tier section 126, 
the second tier section 128, and a portion of the connect area 
118 are located Within the encapsulant 106. 
[0046] The remaining portion of each of the leads 102 
betWeen the connect area 118 exposed from the encapsulant 
106 and the ?rst tip 114 can be angled doWnWard near the 
sides 120 of the encapsulant 106. The leads 102 can formed to 
include a contact area 130 on the second surface 112 next to 
the ?rst tip 114 to provide connectivity betWeen each of the 
leads 102 and a next level of system integration such as a 
printed circuit board. 
[0047] For illustrative purposes and discussion, the leads 
102 have been formed With the ?rst tier section 126 and the 
second tier section 128. The present invention is non-limiting 
and non-restrictive in regards to quantity or formation of 
tiered sections. The quantity or formation of the tiered sec 
tions can be modi?ed to meet user speci?c application 
requirements. 
[0048] A beveled edge 132 can be formed on the ?rst sur 
face 110 next to an end of the connect area 118 closest to the 
second tip 116 or on the ?rst surface 110 next to an end of the 
?rst tier section 126 closest to the second tip 116. The beveled 
edge 132 can be shaped having a doWnWard tapered angle on 
the leads 102. The beveled edge 132 can be used to improve 
the mounting of circuitry using an attachment layer 134 such 
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as a backside coated adhesive, a laminated B-stage an epoxy 
material, or a similar mounting material by providing an area 
for material seepage of the attachment layer 134. 
[0049] The top component assembly 104 can be mounted 
over the connect area 118. The top component assembly 104 
can preferably include a laminated interposer 136 having 
edge pads 138 and contacts 140 exposed adjacent a contact 
surface 142 on one side and having an opposite side covered 
With the attachment layer 134 mounting the top component 
assembly 104 With the ?rst surface 110 of the connect area 
118. The connect area 118 of the leads 102 can provide a 
simple structure for the mounting of the laminated interposer 
136 using knoWn methods such as the attachment layer 134. 
[0050] The edge pads 138 can be located next to side edges 
146 of the laminated interposer 136. The contacts 140 can 
preferably be located centrally and aWay from the edge pads 
138 of the laminated interposer 136. The laminated interposer 
136 includes conductive material that provides connectivity 
betWeen the edge pads 138 and the contacts 140. Bond Wires 
144 can be used to provide connectivity betWeen the edge 
pads 138 and the ?rst surface 110 of the connect area 118 next 
to the top component assembly 104. 
[0051] The encapsulant106 can be applied over the connect 
area 118, the bond Wires 144, and the edge pads 138. The 
contacts 140 and the contact surface 142 adjacent the contacts 
140 can be substantially exposed from the encapsulant 106. 
The encapsulant 106 can be applied under the connect area 
118 and surround the bottom die paddle 124 With the bottom 
die paddle 124 exposed adjacent the bottom encapsulant sur 
face 122. 
[0052] The contacts 140 can preferably be used to provide 
connectivity betWeen the integrated circuit packaging system 
100 and a next level subsystem connecting With the contact 
area 130 of the integrated circuit packaging system 100, or at 
least one component such as a package, discrete electronic 
parts, sWitches, or any combination of similar parts typically 
accompanying circuitry. The integrated circuit packaging 
system 100 can provide a leaded package With top ports for 
package on package (POP) applications or three-dimensional 
packaging capabilities. 
[0053] It has been discovered that the top component 
assembly 104 mounted over the connect area 118, unre 
stricted by the leads 102, can be substantially larger in siZe 
Without a change in the siZe of the integrated circuit packag 
ing system 100 While providing optimum connectivity Within 
and betWeen the integrated circuit packaging system 100 and 
the next level of integration. 
[0054] It has been found that the contacts 140 can be used to 
program or provide ?rmware changes to non-volatile storage 
memory (NVM) circuitry resident as Well as used to test and 
diagnose the integrated circuit packaging system 100 during 
pre-production or post-production product environments pro 
viding substantial improvements in product quality or cus 
tomer support. 
[0055] The bottom component assembly 108 can prefer 
ably include a device 148 containing circuitry. The bottom 
component assembly 108 can be mounted on to the bottom 
die paddle 124 of conductive or non-conductive material 
surrounded by the second tip 116 of each of the leads 102. 
Base interconnects 150 such as solder puddles, solder balls, 
reverse standoff stitch bonding Wires, or bond Wires can be 
used to provide connectivity betWeen the device 148 and the 
?rst surface 110 of the second tier section 128 of the leads 
102. 
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[0056] A side of the bottom die paddle 124 opposite the side 
With the device 148 of the bottom component assembly 108 
can be exposed adjacent the bottom encapsulant surface 122. 
[0057] Referring noW to FIG. 2, therein is shoWn a top vieW 
of the integrated circuit packaging system 100. The ?rst tip 
114 and portions of the ?rst surface 110 of each of the leads 
102 are shoWn exposed and extending perpendicularly aWay 
from the encapsulant 106 and non-tiered leads 204. The non 
tiered leads 204 can preferably include the contact area 130 
on the second surface 112 next to the ?rst tip 114 on one end 
and a connect area 302 of FIG. 3 With a second tip 304 of FIG. 
3 on the opposite end. The connect area 302 can be used for 
connecting or mounting of the laminated interposer 136 of 
FIG. 1. The contact area 130 of the leads 102 and of the 
non-tiered leads 204 can be located Within a plane parallel to 
the plane containing the bottom encapsulant surface 122 of 
FIG. 1. 
[0058] The contacts 140 and the contact surface 142 of the 
laminated interposer 136 of FIG. 1 are also shoWn surrounded 
by the encapsulant 106. The contacts 140 can be individually 
rectangular shaped and arranged in a rectangular grid 
arrangement. The contacts 140 can be used to provide con 
nectivity With active orpassive components such as packages, 
package stacks, optical displays, integrated circuit module 
sockets, surface mount sWitches, or any variety of similar 
components that can be connected and mounted above the 
integrated circuit packaging system 100. 
[0059] The shape, siZe, and arrangement of the contacts 
140 are non-restrictive or non-limiting for the present inven 
tion. 
[0060] It has been discovered that the contacts 140 With the 
leads 1 02 can be used to extensively test and screen for knoWn 
good units (KGU) of the integrated circuit packaging system 
100. 

[0061] Thus, it has been discovered that the integrated cir 
cuit packaging system 100 of the present invention furnishes 
important and heretofore unknoWn and unavailable solutions, 
capabilities, and functional aspects for package on package 
products. 
[0062] Referring noW to FIG. 3, therein is shoWn a top 
isometric vieW of the integrated circuit packaging system 
100. Portions of the encapsulant 106 and the laminated inter 
poser 136 have been removed for illustrative purposes and 
clarity. ShoWn are the leads 102 and the non-tiered leads 204. 
The leads 102 can be formed either With the ?rst tier section 
126 only or With both the ?rst tier section 126 and the second 
tier section 128 next to the second tip 116. The non-tiered 
leads 204 are formed having the connect area 302 next to the 
second tip 304. 
[0063] The connect area 302 of the non-tiered leads 204 
and the connect area 118 of the leads 102 all reside Within a 
plane parallel and above the plane having the bottom encap 
sulant surface 122 of FIG. 1. The laminated interposer 136 is 
shoWn mounted over the connect area 302 and the connect 
area 118. The connect area 118 of the leads 102 and the 
connect area 302 of the non-tiered leads 204 reside in a plane 
parallel to the plane having the bottom encapsulant surface 
122 of FIG. 1. One of the bond Wires 144 is shoWn connecting 
the laminated interposer 136 With the connect area 118 of the 
leads 102. Also shoWn is one of the base interconnects 150 
connecting circuitry of the device 148 With the second tier 
section 128 ofthe leads 102. 
[0064] It has been discovered that the use of the non-tiered 
leads 204 or the leads 102 With multiple tiered sections can 
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provide substantial improvement in quantity of circuitry, 
reduced Wire lengths, Wire routing, and production costs by 
using proven lead based package techniques Within a three 
dimensional leaded packaging application. 
[0065] Referring noW to FIG. 4, therein is shoWn a cross 
sectional vieW of an integrated circuit packaging system 400 
in a second embodiment of the present invention. The inte 
grated circuit packaging system 400 is similar to the inte 
grated circuit packaging system 100 of FIG. 1 except the 
bottom component assembly 108 includes a device 402, such 
as the device 148 and a ?rst stack device 404 containing 
circuitry. The ?rst stack device 404 can preferably be stacked 
over the bottom component assembly 108 having the device 
402. The bottom component assembly 108 can be mounted 
over the bottom die paddle 124. 
[0066] The ?rst stack device 404 can preferably have physi 
cal dimensions smaller than the physical dimensions of the 
bottom component assembly 108 and located betWeen the 
bottom component assembly 108 and the laminated inter 
poser 136 of the top component assembly 104. Bond Wires 
406 can provide connectivity betWeen the ?rst stack device 
404 and the ?rst surface 110 of the ?rst tier section 126 of the 
leads 102. The bond Wires 406 can also be used to provide 
direct connectivity betWeen the bottom component assembly 
108 and the ?rst stack device 404 resulting in minimum signal 
propagation delays betWeen the device 402 and the ?rst stack 
device 404. 
[0067] Referring noW to FIG. 5, therein is shoWn a cross 
sectional vieW of an integrated circuit packaging system 500 
in a third embodiment of the present invention. The integrated 
circuit packaging system 500 is similar to the integrated cir 
cuit packaging system 100 of FIG. 1 except a bottom com 
ponent assembly 502 can include an inverted package 504 
such as a dual roW contact quad ?at no lead package mounted 
over the bottom die paddle 124. 
[0068] The inverted package 504 having contacts 506 and 
outer contacts 508 located along a perimeter of a side facing 
aWay from the bottom die paddle 124.A stack device 510 With 
smaller physical dimensions than the physical dimensions of 
the inverted package 504 can be mounted over the inverted 
package 502. The contacts 506 and the outer contacts 508 of 
the inverted package 502 can be substantially exposed around 
the stack device 510. 
[0069] The outer contacts 508 of the inverted package 504 
can be connected to the ?rst surface 110 of the second tier 
section 128 using the base interconnects 150. The bond Wires 
406 can be used to connect circuitry of the stack device 510 
With the contacts 506 of the inverted package 504 or With the 
?rst surface 110 of the ?rst tier section 128. The inverted 
package 504 can include internal circuitry 512 having inter 
nal bond Wires 514 providing connectivity to the contacts 506 
or the outer contacts 508 Within the inverted package 504. 
[0070] Referring noW to FIG. 6, therein is shoWn a cross 
sectional vieW of an integrated circuit packaging system 600 
in a fourth embodiment of the present invention. The inte 
grated circuit packaging system 600 is similar to the inte 
grated circuit packaging 100 of FIG. 1 except the top com 
ponent assembly 104 is mounted over and supported by a 
central device 602 such as a knoWn good package, a ?ip chip, 
a Wafer level chip siZe package, or a similar packaged unit 
having circuitry using the attachment layer 134. 
[0071] The central device 602 can have a dimensional 
length and Width substantially less than the dimensional 
length and Width of the top component assembly 104. The 
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central device 602 can have a smaller surface area than a 
perimeter area 604 formed by an area contained and bounded 
by the ?rst surface 110 of the ?rst tier section 126 of each of 
the leads 102. The central device 602 can be connected With 
the ?rst surface 110 of the ?rst tier section 126 using central 
interconnects 606 such as solder balls, solder puddles, or 
similar connection technology. The attachment layer 134 can 
be applied on to the central device 602 resulting in portions of 
the laminated interposer 136 of the top component assembly 
104 to be exposed of any of the attachment layer 134. 
[0072] The cumulative numeric dimensional thickness of 
the attachment layer 134, central device 602, and the central 
interconnects 606 can preferably be greater than a measured 
distance 608 to provide physical separation betWeen the con 
nect area 118 of the leads 102 and the laminated interposer 
136 of the top component assembly 104. The measured dis 
tance 608 is de?ned as the vertical height from the ?rst sur 
face 110 of the ?rst tier section 126 to the ?rst surface 110 of 
the connect area 118. 

[0073] LoW pro?le bond Wires 610 can preferably connect 
circuitry of the device 148 With the ?rst surface 110 of the 
second tier section 128. The loW pro?le bond Wires 610, such 
as a reverse standoff stitch bonding Wire or similar loW 
Z-height connection technology, can minimiZe overall height 
and maximize circuitry of the integrated circuit packaging 
system 600. 
[0074] Referring noW to FIG. 7, therein is shoWn a cross 
sectional vieW of an integrated circuit packaging system 700 
in a ?fth embodiment of the present invention. The integrated 
circuit packaging system 700 is similar to the integrated cir 
cuit packaging system 100 of FIG. 1 except the bottom com 
ponent assembly 108 can preferably include a ?rst thin pack 
age 702 mounted over a second thin package 704. The bottom 
component assembly 108 can be mounted on to the ?rst 
surface 110 of the second tier section 128 using base inter 
connects 708 such as solder puddles, solder balls, reverse 
standoff stitch bonding Wires, or bond Wires. 
[0075] The ?rst thin package 702 can preferably have 
smaller physical dimensions than the physical dimensions of 
the second thin package 704. The second thin package 704 
can have a smaller surface area than a perimeter area 706 
formed by an area contained and bounded by the ?rst surface 
110 of the second tier section 128 of each of the leads 102. 
[0076] The loW pro?le bond Wires 610 can be used to pro 
vide connectivity betWeen the ?rst thin package 702 and the 
?rst surface 110 of the ?rst tier section 126. 
[0077] Referring noW to FIG. 8 therein is shoWn a cross 
sectional vieW of an integrated circuit packaging system 800 
in a sixth embodiment of the present invention. The integrated 
circuit packaging system 800 can preferably include leads 
802, a bottom component assembly 804, and the top compo 
nent assembly 104 having one side covered With the attach 
ment layer 134. The leads 802 can preferably include a ?rst 
surface 806 and a second surface 808. The leads 802 can be 
formed having the ?rst tip 114 on one end, the second tip 116 
on the end opposite the end With the ?rst tip, and a ?rst tier 
section 810 next to the second tip 116 located beloW a connect 
area 812. 

[0078] The connect area 812 is the highest area of each of 
the leads 802 and is located in a plane above andparallel to the 
plane having the bottom encapsulant surface 122. The ?rst 
surface 806 of the connect area 812 of each of the leads 802 
can be used for connecting or mounting of the top component 
assembly 104. The ?rst tip 114 of each of the leads 802 can be 
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bent and located Within a plane parallel to the plane having the 
bottom encapsulant surface 122 of the encapsulant 106. The 
end having the ?rst tip 114 is the loWest point of the leads 102. 
[0079] The bottom component assembly 804 can prefer 
ably include a ?ip chip having a dimensional length and Width 
substantially less than the dimensional length and Width of 
the laminated interposer 136 of the top component assembly 
104. The bottom component assembly 804 can be centrally 
located With and pre-attached to the side of the attachment 
layer 134 opposite the side attached to the top component 
assembly 104 resulting in exposed portions of the attachment 
layer 134 next to the bottom component assembly 804. The 
combination of both the bottom component assembly 804 and 
the top component assembly 104 can be mounted over the 
leads 802 With the exposed portions of the attachment layer 
134 next to the bottom component assembly 804. 
[0080] Connections betWeen circuitry of the bottom com 
ponent assembly 804 and ?rst surface 806 of the ?rst tier 
section 810 of the leads 802 using the central interconnects 
606 can provide further support of both the bottom compo 
nent assembly 804 and the top component assembly 104. 
Connectivity betWeen the laminated interposer 136 of the top 
component assembly 104 and the leads 802 can be provided 
using the bond Wires 144. 
[0081] The encapsulant 106 can cover and surround the 
second tip 116, the bottom component assembly 804, the ?rst 
tier section 810, the connect area 812, and loWer areas 814 
betWeen the bottom die paddle 124 and the top component 
assembly 104. The contacts 140 of the laminated interposer 
and the a side of the bottom die paddle 124 opposite the side 
facing the bottom component assembly 804 can be exposed 
and substantially free of the encapsulant 106. 
[0082] The cumulative numeric dimensional thickness of 
the bottom component assembly 804 and the central intercon 
nects 606 can be equivalent in magnitude to the vertical 
numeric distance betWeen the ?rst surface 806 of the connect 
area 812 and the ?rst surface 806 of the ?rst tier section 810. 
[0083] The integrated circuit packaging system 800 can 
result in a substantially loW pro?le package With provisions 
for external connectivity With the contacts 140 of the lami 
nated interposer 136 and thermal enhanced capabilities pro 
vided by the bottom die paddle 124 exposed on the bottom 
side of the encapsulant 106. 
[0084] Referring noW to FIG. 9 therein is shoWn a cross 
sectional vieW of an integrated circuit packaging system 900 
in a seventh embodiment of the present invention. The inte 
grated circuit packaging system 900 is similar to the inte 
grated circuit packaging system 100 of FIG. 1 except for the 
top component assembly 104 and the connectivity of the 
device 148 of the bottom component assembly 108 mounted 
over the bottom die paddle 124. The top component assembly 
104 can preferably include a knoWn good unit 902 such as a 
dual roW quad ?at no lead, a ball grid array, a land grid array, 
?ip chip, or a Wafer level chip scale package. 
[0085] The device 148 of the bottom component assembly 
108 can preferably have connectivity to the ?rst surface 110 
of the ?rst tier section 126 or the second tier section 128 of the 
leads 102. The knoWn goodunit 902 includes circuitry having 
connectivity With contacts 904 or outer contacts 905 such as 
leads, pads, solder balls or similar types of connection sur 
faces. The contacts 904 and the outer contacts 905 can pref 
erably be exposed on a contact surface 906. The contacts 904 
can preferably surround a top die paddle 908 centrally located 
and exposed on the contact surface 906. The outer contacts 
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905 can preferably be located around the perimeter of the 
contact surface 906 and the contacts can preferably be located 
betWeen the top die paddle 908 and the outer contacts 905. 
[0086] A side opposite the contact surface 906 electrically 
isolated from the circuitry of the knoWn good unit 902 can 
provide protection to the contents of the knoWn good unit 902 
and provide the side With Which the attachment layer 134 can 
preferably be pre-laminated on to for purposes of mounting of 
the knoWn good unit 902. The attachment layer 134 of the 
knoWn good unit 902 can preferably be attached on to the ?rst 
surface 110 of the connect area 118 of the leads 102. The bond 
Wires 144 can be used to provide connectivity betWeen the 
outer contacts 905 and the ?rst surface 110 of the connect area 
118 ofthe leads 102. 
[0087] The encapsulant 106 can preferably be applied over 
the connect area 118, the bond Wires 144, and the outer 
contacts 905 located next to side edges 910 of the knoWn good 
unit 902. The contacts 904, the top die paddle 908, and adja 
cent areas of the contact surface 906 located betWeen the 
contacts 904 and the outer contacts 905 next to the side edges 
910 or the top die paddle 908 can be exposed and free of the 
encapsulant 106. 
[0088] The contacts 904 can preferably be used to provide 
connectivity betWeen the integrated circuit packaging system 
900 and a next level of integration such as a package, discrete 
electronic parts, sWitches, or any combination of similar parts 
typically accompanying circuitry. 
[0089] It has been found that the combination of the top die 
paddle 908 and the bottom die paddle 124 of the integrated 
circuit packaging system 900 can result in signi?cant 
improvements in thermal dissipative characteristics yielding 
higher mean time before failure (MTBF) capabilities With 
improved performance characteristics in a high circuit den 
sity package. 
[0090] The combined integration of the knoWn good unit 
902 With the contacts 904 exposed and mounted over the 
device 148 of the bottom component assembly 108 of the 
integrated circuit packaging system 900 having package in 
package (PIP) characteristics can be used to provide package 
on package (POP) capabilities in a next level of system inte 
gration. 
[0091] Referring noW to FIG. 10 therein is shoWn a cross 
sectional vieW of an integrated circuit packaging system 1000 
in an eighth embodiment of the present invention. The inte 
grated circuit packaging system 1000 is similar to the inte 
grated circuit packaging system 100 of FIG. 1 except for the 
top component assembly 104 and the connectivity of the 
device 148 of the bottom component assembly 108. The top 
component assembly 104 can preferably include a land grid 
array package 1002 knoWn to be defect free. The device 148 
of the bottom component assembly 108 can have connectivity 
to the ?rst surface 110 of the ?rst tier section 126 or the second 
tier section 128 of the leads 102. 
[0092] The land grid array package 1002 includes circuitry 
having connectivity With contacts 1004, such as leads, pads, 
solder balls, or similar types of connection surfaces, exposed 
and distributed adjacent a contact surface 1006. 
[0093] A side opposite the contact surface 1006 of the land 
grid array package 1002 electrically isolated from the cir 
cuitry can provide protection to the contents of the land grid 
array package 1002 and the side Which the attachment layer 
134 can be pre-laminated onto for purposes of mounting of 
the land grid array package 1002. The attachment layer 134 of 
the land grid array package 1002 can preferably be attached 
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on to the ?rst surface 110 of the connect area 118 of the leads 
102. The bond Wires 144 can be used to provide connectivity 
betWeen the contacts 1004 and the ?rst surface 110 of the 
connect area 118 ofthe leads 102. 

[0094] The encapsulant106 can be applied over the connect 
area 118, the bond Wires 144, and the contacts 1004 located 
next to side edges 1010 of the land grid array package 1002. 
The contacts 1004 and the contact surface 1006 located 
betWeen the contacts 1004 next to the side edges 1010 can be 
exposed and free of the encapsulant 106. The contacts 1004 
located betWeen the contacts 1004 next to the side edges 1010 
on opposite ends of the land grid array package 1002 can be 
used to provide connectivity betWeen the integrated circuit 
packaging system 900 and a next level of integration such as 
a package, discrete electronic parts, sWitches, or any combi 
nation of similar parts typically accompanying circuitry. 
[0095] Referring noW to FIG. 11 therein is shoWn a cross 
sectional vieW of an integrated circuit packaging system 1100 
in a ninth embodiment of the present invention. The inte 
grated circuit packaging system 1100 is similar to the inte 
grated circuit packaging system 100 of FIG. 1 except for the 
top component assembly 104, the bottom component assem 
bly 108, and an encapsulant 1102. 
[0096] The bottom component assembly 108 includes the 
device 402, such as the device 148. The ?rst stack device 404 
can be stacked over the bottom component assembly 108. The 
bottom component assembly 108 can be mounted over the 
bottom die paddle 124. The device 402 can have connectivity 
With the ?rst surface 110 of the second tier section 128 and the 
?rst stack device 404 can have connectivity With the ?rst 
surface 110 of the ?rst tier section 126 of the leads 102 using 
the base interconnects 150 and the bond Wires 406 respec 
tively. 
[0097] The top component assembly 104 can preferably 
include a second stack device 1104 containing circuitry 
located over the device 402 and the ?rst stack device 404 of 
the bottom component assembly 108. The second stack 
device 1104 can preferably have physical length and Width 
dimensions greater than length and Width dimensions of the 
device 402 and mounted on to the ?rst surface 110 of the 
connect area 118 using the attachment layer 134. Circuitry of 
the second stack device 1104 can have connectivity to the ?rst 
surface 110 of the connect area 118 of the leads 102 using the 
bond Wires 144. 
[0098] The encapsulant 1102 can be applied over the con 
nect area 118, surround the bond Wires 144 and the second 
stack device 1104 as Well as the ?rst stack device 404. The 
encapsulant 1102 can surround the device 402, the base inter 
connects 150, the bond Wires 406, and the second surface 112 
betWeen the connect area 118 and the second tip 116 of the 
leads 102. The encapsulant 1102 can be applied under the 
connect area 118 and surround the bottom die paddle 124 With 
a side of the bottom die paddle 124 substantially exposed 
adjacent a bottom encapsulant surface 1106. 
[0099] Referring noW to FIG. 12 therein is shoWn a cross 
sectional vieW of an integrated circuit packaging system 1200 
in a tenth embodiment of the present invention. The inte 
grated circuit packaging system 1200 is similar to the inte 
grated circuit packaging system 100 of FIG. 1 except for the 
top component assembly 104, the bottom component assem 
bly 108, and the encapsulant 1102. 
[0100] The bottom component assembly 108 includes a 
knoWn good package 1202, such as a dual roW quad ?at no 
lead package. A stack device 1204, such as the device 148, 
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can preferably be located below the top component assembly 
104 mounted over the bottom component assembly 108. The 
bottom component assembly 108 can be mounted over the 
bottom die paddle 124. The knoWn good package 1202 of the 
bottom component assembly 108 can have connectivity With 
the ?rst surface 110 of the second tier section 128 using the 
base interconnects 150. The stack device 1204 can have con 
nectivity With the ?rst surface 110 of the ?rst tier section 126 
of the leads 102 or direct connectivity With the knoWn good 
package 1202 of the bottom component assembly 108 using 
the bond Wires 406. 

[0101] The top component assembly 104 can preferably 
include a device 1206 containing circuitry located over the 
bottom component assembly 108. The device 1206 can pref 
erably have physical length and Width dimensions greater 
than the length and Width dimensions of the knoWn good 
package 1202 and mounted on to the ?rst surface 110 of the 
connect area 118 using the attachment layer 134. Circuitry of 
the device 1206 can have connectivity to the ?rst surface 110 
of the connect area 118 of the leads 102 using the bond Wires 
144. 

[0102] The encapsulant 1102 can be applied over the con 
nect area 118, over the bond Wires 144, and over the device 
1206. The encapsulant 1102 can surround the stack device 
1204, the knoWn good package 1202, the base interconnects 
150, the bond Wires 406, and the second surface 112 betWeen 
the connect area 118 and the second tip 116 of the leads 102. 
The encapsulant 1102 can be applied under the connect area 
118 and surround the bottom die paddle 124 With a side of the 
bottom die paddle 124 substantially exposed adjacent the 
bottom encapsulant surface 1106. 
[0103] The combined integration of the knoWn good pack 
age 1202, the stack device 1204, and the device 1206 Within 
the integrated circuit packaging system 1200 illustrates the 
present invention con?gured for package in package (PIP) 
applications. 
[0104] Referring noW to FIGS. 13A, 13B, 13C, 13D, 13E, 
and 13F therein are shoWn cross-sectional plan vieWs of lead 
and paddle con?guration options in an encapsulation phase of 
integrated circuit packaging systems in an eleventh, tWelfth, 
thirteenth, fourteenth, ?fteenth, and sixteenth embodiment of 
the present invention. For illustrative purposes, the integrated 
circuit packaging systems 1302,1314,1320,1332,1344,and 
1350 are shoWn Without circuitry, interconnects, Wires, or 
bonding provisions such as a backside coated adhesive, lami 
nated B-stage epoxy material, or other similar mounting 
materials. 

[0105] The eleventh, tWelfth, thirteenth, fourteenth, ?f 
teenth, and sixteenth embodiments of the present invention 
illustrate con?gurations having one speci?c type of lead. The 
type of lead implemented are non-restrictive and thus any 
combination of lead types such as the non-tiered leads 204 of 
FIG. 2, the leads 102 ofFIG. 1, or the leads 802 ofFIG. 8 can 
be implemented in FIGS. 13A, 13B, 13C, 13D, 13E, and 13F. 
[0106] In an eleventh embodiment of the present invention, 
the integrated circuit packaging system 1302 is shoWn having 
leads 1304, a bottom die paddle 1306, and surrounded by the 
encapsulant 1102. The leads 1304 include a second surface 
1308 and a ?rst tier section 1310 next to a second tip 1312. 
The second tip 1312 can surround the bottom die paddle 1306 
substantially exposed adjacent the bottom encapsulant sur 
face 1106. 

Mar. 24, 2011 

[0107] A plane containing the second surface 1308 of the 
?rst tier section 1310 of each of the leads 1304 canbe oriented 
above and parallel With the plane containing the bottom 
encapsulant surface 1106. 
[0108] In a tWelfth embodiment of the present invention, 
the integrated circuit packaging system 1314 is shoWn having 
the leads 1304, a bottom die paddle 1316, and surrounded by 
the encapsulant 1102. The leads 1304 include the second 
surface 1308 and the ?rst tier section 1310 next to the second 
tip 1312. The second tip 1312 can surround the bottom die 
paddle 1306. A plane containing the second surface 1308 of 
the ?rst tier section 1310 of each of the leads 1304 and a base 
paddle surface 1318 of the bottom die paddle 1316 can be 
oriented above and parallel With the plane having the bottom 
encapsulant surface 1106. 
[0109] The bottom encapsulant surface 1106 can provide 
improved environmental protection to the internal contents of 
the integrated circuit packaging system 1314. 
[0110] In a thirteenth embodiment of the present invention, 
the integrated circuit packaging system 1320 is shoWn having 
leads 1322, the bottom die paddle 1306, and surrounded by 
the encapsulant 1102. The leads 1322 include a second sur 
face 1324 and a ?rst tier section 1326 next to a second tip 
1328. The second tip 1328 can surround the bottom die 
paddle 1306 substantially exposed adjacent the bottom 
encapsulant surface 1106. 
[0111] The second surface 1324 of the ?rst tier section 1326 
of each of the leads 1322 and a base paddle surface 1330 of the 
bottom die paddle 1306 can be located Within a plane having 
the bottom encapsulant surface 1106. The second surface 
1324 of the ?rst tier section 1326 exposed adjacent the bottom 
encapsulant surface 1106 can be used to provide additional 
access or connectivity to the integrated circuit packaging 
system 1320. 
[0112] In a fourteenth embodiment of the present inven 
tion, the integrated circuit packaging system 1332 is shoWn 
having leads 1334, the bottom die paddle 1306, and sur 
rounded by the encapsulant 1102. The leads 1334 include a 
second surface 1336, a ?rst tier section 1338, and a second tier 
section 1340 next to a second tip 1342. The second tip 1342 
can surround the bottom die paddle 1306 substantially 
exposed adjacent the bottom encapsulant surface 1106. 
[0113] A plane containing the second surface 1336 of the 
second tier section 1340 of each of the leads 1334 can be 
oriented above and parallel With the plane containing the 
bottom encapsulant surface 1106. 
[0114] In a ?fteenth embodiment of the present invention, 
the integrated circuit packaging system 1344 is shoWn having 
the leads 1334, a bottom die paddle 1346, and surrounded by 
the encapsulant 1102. The leads 1334 include the second 
surface 1336, the ?rst tier section 1338, and the second tier 
section 1340 next to the second tip 1342. The second tip 1342 
can surround the bottom die paddle 1306. A plane containing 
the second surface 1336 of the second tier section 1340 of 
each of the leads 1334 and a base paddle surface 1348 of the 
bottom die paddle 1346 can be oriented above and parallel 
With the plane having the bottom encapsulant surface 1106. 
[0115] The bottom encapsulant surface 1106 can provide 
improved environmental protection to the internal contents of 
the integrated circuit packaging system 1344. 
[0116] In a sixteenth embodiment of the present invention, 
the integrated circuit packaging system 1350 is shoWn having 
leads 1352, the bottom die paddle 1306, and surrounded by 
the encapsulant 1102. The leads 1352 include a second sur 
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face 1354, a ?rst tier section 1356, and a second tier section 
1358 next to a second tip 1360. The second tip 1360 can 
surround the bottom die paddle 1306 substantially exposed 
adjacent the bottom encapsulant surface 1106. 
[0117] The second surface 1354 of the second tier section 
1358 of each of the leads 1352 and a base paddle surface 1362 
of the bottom die paddle 1306 can be located Within a plane 
having the bottom encapsulant surface 1106. The second 
surface 1354 of the second tier section 1358 exposed adjacent 
the bottom encapsulant surface 1106 can be used to provide 
additional access or connectivity to the integrated circuit 
packaging system 1350. 
[0118] Referring noW to FIG. 14 therein is shoWn a How 
chart of a method 1400 of manufacture of an integrated circuit 
packaging system 100 in a further embodiment of the present 
invention. The method 1400 includes forming a lead to 
include a ?rst tip at one end, a second tip on the end opposite 
from the ?rst tip With a connect area betWeen each end located 
above the ?rst tip, and a ?rst tier section or a second tier 
section located betWeen the connect area and the second tip in 
a block 1402; connecting a bottom component assembly to 
the ?rst tier section or the second tier section in a block 1404; 
connecting a top component assembly over the connect area 
in a block 1406; and applying an encapsulant over and under 
the connect area With the ?rst tip exposed in a block 1408. 
[0119] The resulting method, process, apparatus, device, 
product, and/or system is straightforward, cost-effective, 
uncomplicated, highly versatile and effective, can be surpris 
ingly and unobviously implemented by adapting knoWn tech 
nologies, and are thus readily suited for e?iciently and eco 
nomically manufacturing package on package systems/ fully 
compatible With conventional manufacturing methods or pro 
cesses and technologies. 
[0120] Another important aspect of the present invention is 
that it valuably supports and services the historical trend of 
reducing costs, simplifying systems, and increasing perfor 
mance. 

[0121] These and other valuable aspects of the present 
invention consequently further the state of the technology to 
at least the next level. 
[0122] While the invention has been described in conjunc 
tion With a speci?c best mode, it is to be understood that many 
alternatives, modi?cations, and variations Will be apparent to 
those skilled in the art in light of the aforegoing description. 
Accordingly, it is intended to embrace all such alternatives, 
modi?cations, and variations that fall Within the scope of the 
included claims. All matters hithertofore set forth herein or 
shoWn in the accompanying draWings are to be interpreted in 
an illustrative and non-limiting sense. 

1. A method of manufacture of an integrated circuit pack 
aging system comprising: 

forming a lead to include a ?rst tip at one end, a second tip 
on an end opposite from the ?rst tip With a connect area 
betWeen each end located above the ?rst tip, and a ?rst 
tier section or a second tier section, located betWeen the 
connect area and the second tip; 

connecting a bottom component assembly to the ?rst tier 
section or the second tier section; 

connecting a top component assembly over the connect 
area, the top component assembly having a laminated 
interposer With a contact; and 

applying an encapsulant over and under the connect area 
With the ?rst tip exposed. 

2. (canceled) 
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3. The method as claimed in claim 1 Wherein: 
connecting the top component assembly, having a knoWn 

good unit With a contact next to a top die paddle, over the 
connect area; and 

further comprising: 
mounting a bottom die paddle beloW the bottom compo 

nent assembly. 
4. The method as claimed in claim 1 Wherein: 
connecting the bottom component assembly, having a 
knoWn good package, to the second tier section; 

connecting the top component assembly, having a device, 
over the connect area; and 

further comprising: 
mounting a stack device over the bottom component 

assembly. 
5. The method as claimed in claim 1 further comprising: 
connecting a central device to the ?rst tier section; and 

Wherein: 
connecting the top component assembly over the central 

device, over the connect area, and physically isolated 
from the lead. 

6. A method of manufacture of an integrated circuit pack 
aging system comprising: 

forming a lead With a ?rst surface and a second surface to 
include a ?rst tip at one end, a second tip on an end 
opposite from the ?rst tip With a connect area betWeen 
each end located above the ?rst tip and above or next to 
the second tip, and a ?rst tier section or a second tier 
section beloW the ?rst tier section, located betWeen the 
connect area and the second tip With the ?rst tier section 
closest to the connect area; 

connecting a bottom component assembly to the ?rst sur 
face of the ?rst tier section or the second tier section; 

connecting a top component assembly over the ?rst surface 
of the connect area, the top component assembly having 
a laminated interposer With a contact exposed adjacent a 
contact surface; and 

applying an encapsulant over and under the connect area 
With the ?rst tip, the contact, and the contact surface 
adjacent the contact, and portions of the ?rst surface and 
the second surface of the connect area exposed. 

7. (canceled) 
8. The method as claimed in claim 6 Wherein: 
connecting the top component assembly, having a knoWn 

good unit With a contact next to a top die paddle exposed 
adjacent a contact surface, over the connect area; 

applying the encapsulant With the contact next to the top 
die paddle, the top die paddle, and the contact surface 
adjacent the contact exposed; and 

further comprising: 
mounting a bottom die paddle having a side exposed of the 

encapsulant beloW the bottom component assembly. 
9. The method as claimed in claim 6 Wherein: 
connecting the bottom component assembly, having a 
knoWn good package, to the ?rst surface of the second 
tier section; 

connecting the top component assembly, having a device, 
over the ?rst surface of the connect area; and 

further comprising: 
mounting a stack device betWeen the top component 

assembly and the bottom component assembly. 
10. The method as claimed in claim 6 further comprising: 
connecting a central device to the ?rst surface of the ?rst 

tier section; and 
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wherein: 
connecting the top component assembly over the central 

device With the top component assembly physically iso 
lated from the connect area of the lead. 

11. An integrated circuit packaging system comprising: 
a lead formed to include a ?rst tip at one end, a second tip 

on an end opposite from the ?rst tip With a connect area 
betWeen each end located above the ?rst tip, and a ?rst 
tier section or a second tier section, located betWeen the 
connect area and the second tip; 

a bottom component assembly connected to the ?rst tier 
section or the second tier section; 

a top component assembly connected over the connect 
area, the top component assembly having a laminated 
interposer With a contact; and 

an encapsulant applied over and under the connect area 
With the ?rst tip exposed. 

12. (canceled) 
13. The system as claimed in claim 11 Wherein: 
the top component assembly, having a knoWn good unit 

With a contact next to a top die paddle, connected over 
the connect area; and 

further comprising: 
a bottom die paddle mounted beloW the bottom component 

assembly. 
14. The system as claimed in claim 11 Wherein: 
the bottom component assembly, having a knoWn good 

package, connected to the second tier section; 
the top component assembly, having a device, connected 

over the connect area; and 

further comprising: 
a stack device mounted the bottom component assembly. 
15. The system as claimed in claim 11 further comprising: 
a central device connected to the ?rst tier section; and 

Wherein: 
the top component assembly connected over the central 

device, over the connect area, and physically isolated 
from the lead. 

16. The system as claimed in claim 11 Wherein: 
the lead With a ?rst surface and a second surface formed to 

include the ?rst tip at one end, the second tip on the end 
opposite from the ?rst tip With the connect area betWeen 
each end located above the ?rst tip and above or next to 
the second tip, and the ?rst tier section or the second tier 
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section beloW the ?rst tier section located betWeen the 
connect area and the second tip With the ?rst tier section 
closest to the connect area; 

the bottom component assembly connected to the ?rst sur 
face of the ?rst tier section or the second tier section; 

the top component assembly connected over ?rst surface of 
the connect area; and 

the encapsulant applied over and under the connect area 
With the ?rst tip and portions of the ?rst surface and the 
second surface of the connect area exposed. 

17. The system as claimed in claim 16 Wherein: 
the top component assembly, having a laminated interposer 

With a contact exposed adjacent a contact surface, con 
nected over the connect area; and 

the encapsulant applied over and under the connect area 
With the ?rst tip, the contact, and the contact surface 
adjacent the contact. 

18. The system as claimed in claim 16 Wherein: 
the top component assembly, having a knoWn good unit 

With a contact next to a top die paddle exposed adjacent 
a contact surface, connected over the connect area; 

the encapsulant applied With the contact next to the top die 
paddle, the top die paddle, and the contact surface adja 
cent the contact exposed; and 

further comprising: 
a bottom die paddle having a side exposed of the encapsu 

lant mounted beloW the bottom component assembly. 
19. The system as claimed in claim 16 Wherein: 
the bottom component assembly, having a knoWn good 

package, connected to the ?rst surface of the second tier 
section; 

the top component assembly, having a device, connected 
over the ?rst surface of the connect area; and 

further comprising: 
a stack device mounted betWeen the top component assem 

bly and the bottom component assembly. 
20. The system as claimed in claim 16 further comprising: 
a central device connected to the ?rst surface of the ?rst tier 

section; and 
Wherein: 

the top component assembly connected over the central 
device With the top component assembly physically iso 
lated from the connect area of the lead. 

* * * * * 


