INTEGRATED CIRCUIT PACKAGE SYSTEM WITH DUAL CONNECTIVITY TECHNICAL FIELD
The present invention relates generally to integrated circuit package system and more particularly to
integrated circuit package system with leads. BACKGROUND ART Increased miniaturization of
components, greater packaging density of integrated circuits ("ICs"), higher performance, and lower
cost are ongoing goals of the computer industry. Semiconductor package structures continue to
advance toward miniaturization, to increase the density of the components that are packaged therein
while decreasing the sizes of the products that are made therefrom. This is in response to continually
increasing denINTIBGRATICINCARGUIT P ACQKAGH SAIRFEMONITIS Bl AL ODNNIWETISIFES, thicknesses,
and costs, along with ever-increasing performance. These increasing requirements for
miniaturization are particularly noteworthy, for example, in portable information and communication
devices such as cellular phones, hands- fr %ﬂlg @hlg)#iﬁeadsets, personal data assistants
("FDA's"), camcorders, notebook computers, rt | of these devices continue to be made

smaller and thinner torjnprove Rl RHAANIR %ﬁ&&ﬁﬂlr{g%t FAeaSGAlG G aCi&a?é"Z Ragkaggs that are

incorporated into these devices are required to'be made sma er and thinner. The’package
configuration8'¢HapHbtiEar e ipreteitd SicHiRirkegsems e D hisa smaller and thinner as well.

Many conventional semiconductor (or "chip") packages are of the type where a semiconductor die is
molded into a package with a resin, such as an epoxy molding compound. The packages have a lead
frame whose leads are projected from the S ek&gOddY ABbrovide a path for signal transfer between
the die and external devices. Other conventional package configurations have contact terminals or

pads formed directly B iPARE BIAHR P GO St B HEnRATK AR S8 Hic ShHUEY Sackage is
fabricated thraughsthigidslipviinbepriacassascq dig-bhondirgsprocesg¢imoyuniiagthiesemipaaductor die

onto the padqalxgile tg '%%%lf &[%?Sc)tagpn\%ifi opdigRross %é%e 5%%4%‘%94?5‘2%&%&% %”?bconducmr

die on the pa inner d frame wires), a mo ding process (encapsulating a
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epoxy resin teffgrnpropaakaga hedyn@Ndadiimmingiprocesse{sonpietingeachnssesmhhsas

individual, Inccileglen(gsegrg glkn?' 10n) and communication products for ever-reduced sizes, thicknesses,
and costs, along with ever-increasing performance.

These increasing requirements for miniaturization are particularly noteworthy, for
example, in portable information and communication devices such as cellular phones,
hands-free cellular phone headsets, personal data assistants (“PDA’s”), camcorders,
notebook computers, and so forth. All of these devices continue to be made smaller and
thinner to improve their portability. Accordingly, large-scale IC (“LSI”) packages that are
incorporated into these devices are required to be made smaller and thinner. The package
configurations that house and protect LSI require them to be made smaller and thinner as
well.

Many conventional semiconductor (or “chip”) packages are of the type where a
semiconductor die is molded into a package with a resin, such as an epoxy molding
compound. The packages have a lead frame whose leads are projected from the package
body, to provide a path for signal transfer between the die and external devices. Other
conventional package configurations have contact terminals or pads formed directly on the
surface of the package. Such a conventional semiconductor package is fabricated through
the following processes: a die-bonding process (mounting the semiconductor die onto the
paddle of a lead frame), a wire-bonding process (electrically connecting the semiconductor
die on the paddle to inner leads using lead frame wires), a molding process (encapsulating a

predetermined portion of the assembly, containing the die, inner leads and lead frame
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The semiconductor packages, thus manufactured, are then mounted by matching and soldering the
external leads or contact pads thereof to a matching pattern on a circuit board, to thereby enable
power and signal input/output ("110") operations between the semiconductor devices in the packages
and the circuit board. Different challenges arise from increased functionality integration and
miniaturization. For example, a semiconductor product having increased functionality may be made

smaller but may still be required to provide a large number of inputs/outputs (FM The size reduction
increases theM{'t® sy Bryeéraiadedera iﬁ(‘?‘%ﬁ‘éﬁ PO yhrerich @ g PR NG RIS R KA SHA its
respective intagratgentiguif iaarviedsl, indepdiiene packipergasing 1/0 density trend presents a myriad of

manufacturing probleffs. Sams,qfesepieklems esidf. L nieqrizd sl mRIfackIg reaim,
such as fine pitch connections and reliability of tlhese connections. Others proble%s |n.vo]f\§e mounting
these incread®@d 104 thei statratdendiretiesnsit caatietecrenf gackagiplny Brisiey oIS reside in

the realm of the@rindegiGeiERBRIGOrdhamsy siam beaidbthalrearivepariiieoreiResiiait package

having the finelﬁiitchdllto or a Iargetﬁuum er of F%)ajin an e er-%hrinking space. An exemplary
semiconductdy pgl(():’l}augce(frwféw Gown iR théietronics ndus Erl§/,‘is the quad flat package ("QFP"). QFP

packages typically cdmifeisata fbaldefreaneastechfamm conductivdshtderdibmpadzanidetchdd, with a
semiconductey; digayiRg apnullilige.of RapdnagdsMpvatetHa feiier sdepidisigad drgme. Bond

wires electrically connect the bond pads, of the semiconductor die, to a series of conductive lead
fingers on th@IOHIBEBH IS 1E T 8 TSsIEein FreY Ks i RETRICESF RS AU R BER Rires are
encapsulatedhdtkiire acchelibhngreanmesuindl/O denkitpraefetoecracute Manudactarirg dasgsattile electronics

industry is i“%ﬁ%%épgcﬁage%a% ﬁ%‘;&ﬁﬁ,&ﬁ?&é@&g&d{}&ﬂ%_ﬂ}%{‘&facwring process, many obstacles must

be overcome to deliver extremely small packages with thinner and thinner profile in high volume while
providing connectivity & £¥aFgecHdiftert 19E0S e REsERIAPIOWARS AlinfiRIiZEHBReand thinner
profile, more funstians svng bTanestpegiRiedreirgiisi aegraeatinded iangpackedditn, QEiP.packages.
Thus, a need._still rngains for.an intﬁgr eg. circuj ackaC%e system p{ﬂvidin I%\{v cost manufacturing,

. . _[ne pifch connectjons. Jreliability o €Se nnections. . hers oblems anOF/e .
improved y|efdt,1 ak Improve reliabl ity. I view’of the ever-increasing need to save costs and improve
efficiencies, imieupimgethad nvoreselifdenkiat izingwedsieufsumdtor e der proksigings. Yet oSetutions to

these problemgfiave Reap Png SOHBNHHE Prinf-develrprgts Nave IR iaahi Ansugaesied any
solutions and, thus, solutions.to these problems have long eluded those skilled in.the art.
the integrated circuit package Eavmg the fine pltCﬁ I/% or a large number of I/Os in an ever-
shrinking space.

An exemplary semiconductor package, well known in the electronics industry, is
the quad flat package (“QFP”). QFP packages typically comprise a lead frame, such as a
conductive sheet stamped and etched, with a semiconductor die having a multitude of bond
pads mounted to the top side of the lead frame. Bond wires electrically connect the bond
pads, of the semiconductor die, to a series of conductive lead fingers on the topside of the
lead frame. Typically, the semiconductor die and the bond wires are encapsulated within a
molding compound.

In order to reduce manufacturing costs, the electronics industry is increasing the
usage of QFP packages. In the manufacturing process, many obstacles must be overcome to
deliver extremely small packages with thinner and thinner profile in high volume while
providing connectivity to a large number of I/O. Despite the trend towards miniaturization
and thinner profile, more functions and more integrated circuits are continued to be packed
into QFP packages.

Thus, a need still remains for an integrated circuit package system providing low
cost manufacturing, improved yield, and improved reliability. In view of the ever-

increasing need to save costs and improve efficiencies, it is more and more critical that

2



DISCLOSURE OF THE INVENTION The present invention provides an integrated circuit package
system including: forming a die-attach paddle, a terminal pad, and an external interconnect with the
external interconnect below the terminal pad; connecting an integrated circuit die with the terminal pad
and the external interconnect; and forming an encapsulation, having a first side and a second side at
an opposing side to the first side, surrounding the integrated circuit die with the terminal pad exposed

at the first side and the external interconnect extending below the second side.

Certain

embodimentbifie Trvertbin RsversthEmispects in addition to or in place of those mentioned above.
The aspects will becasiatappasantdo phosaeskiled tectheartsiam avepdingotthmialtowing detailed

description Wpoqqta% n. with rgg{eer@grcl:e tglthe acc aglyin draw@ggﬂsléSEéRlEF DE
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DRAWINGS "0 )

%ECRIB;II'ION OF THE

|r§? em%odiment of

the present igliElsddbese skilln&nghigagtcross-sectional view of the integrated circuit package system of
FIG. 1 along a line 2--2; FIG. 3 is a top view of an integrated circuit package system in a second
embodiment of the present invention; FIG. 4 is a cross-sectional view of the integrated circuit
package system of FIG. 3 along a lIRB4L-Q5URE PIGTBEINMMBY TAGN of an integrated circuit package

system in a third embodiment of the present invention;

The present invention provides an integrated circuit package system including:

forming a die-attach paddle, a terminal pad, and an external interconnect with the external

interconnect below the terminal pad; connecting an integrated circuit die with the terminal

pad and the external interconnect; and forming an encapsulation, having a first side and a

second side at an opposing side to the first side, surrounding the integrated circuit die with

the terminal pad exposed at the first side and the external interconnect extending below the

second side.

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 from

a reading of the following detailed description when taken with reference to the

accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top view of an integrated circuit package system in a first embodiment

of the present invention;

FIG. 2 is a cross-sectional view of the integrated circuit package system of FIG. 1

along a line 2--2;

FIG. 3 is a top view of an integrated circuit package system in a second

embodiment of the present invention;

FIG. 4 is a cross-sectional view of the integrated circuit package system of FIG. 3

along a line 4--4;

FIG. 5 is a top view of an integrated circuit package system in a third embodiment

of the present invention;

FIG. 6 is a cross-sectional view of the integrated circuit package system of FIG. 5

along a line 6--6;

FIG. 7 is a top view of an integrated circuit package system in a fourth

embodiment of the present invention;



FIG. 6 is a cross-sectional view of the integrated circuit package system of FIG. 5 along a line 6--6;
FIG. 7 is a top view of an integrated circuit package system in a fourth embodiment of the present
invention; FIG. 8 is a cross-sectional view of the integrated circuit package system of FIG. 7 along
a line 8--8; FIG. 9 is a top view of an integrated circuit package system in a fifth embodiment of
the present invention; FIG. 10 is a cross-sectional view of the integrated circuit package system of
FIG. 9 along a line 10-10; FIG. 11 is a top view of an integrated circuit package system in a sixth
embodiment of the praSeRtiri/emitrectionabyeswief [BeiifgruedcisHDRea% o7 158 itkdYrated circuit
package systaongi Fhies-14; along a line 12--12; FIG. 13 is a top view of an integrated circuit
package system in algl%/.qﬁitsha (%bvcl)g\!vn(])?% (13111:t1e:grealre)gp cslrec%'it'BX&%EQ rs]};/stem in a fifth embodiment
of the present invention;
FIG. 10 is a cross-sectional view of the integrated circuit package system of FIG. 9
along a line 10--10;
FIG. 11 is a top view of an integrated circuit package system in a sixth
embodiment of the present invention;
FIG. 12 is a cross-sectional view of the integrated circuit package system of FIG.
11 along a line 12--12;
FIG. 13 is a top view of an integrated circuit package system in a seventh
embodiment of the present invention;
FIG. 14 is a cross-sectional view of an integrated circuit package system as
exemplified by the top view of FIG. 13 along a line 14--14;
FIG. 15 is a top view of an integrated circuit package system in an eighth
embodiment of the present invention;
FIG. 16 is a cross-sectional view of the integrated circuit package system as
exemplified by the top view of FIG. 15 along a line 16--16;
FIG. 17 is a top view of an integrated circuit package system in a ninth
embodiment of the present invention;
FIG. 18 is a cross-sectional view of the integrated circuit package system of FIG.
17 along a line 18--18;
FIG. 19 is a top view of an integrated circuit package system in a tenth
embodiment of the present invention;
FIG. 20 is a cross-sectional view of the integrated circuit package system of FIG.
19 along a line 20--20;
FIG. 21 is a cross-sectional view similar to FIG. 19 of an integrated circuit
package system in an eleventh embodiment of the present invention;
FIG. 22 is a cross-sectional view similar to FIG. 19 of an integrated circuit
package system in a twelfth embodiment of the present invention;
FIG. 23 is a top view of an integrated circuit package system in a thirteenth
embodiment of the present invention;

FIG. 24 is a cross-sectional view of the integrated circuit package system of FIG.

23 along a line 24--24;



FIG. 14 is a cross-sectional view of an integrated circuit package system as exemplified by the top
view of FIG. 13 along a line 14--14; FIG. 15 is a top view of an integrated circuit package system
in an eighth embodiment of the present invention; FIG. 16 is a cross-sectional view of the
integrated circuit package system as exemplified by the top view of FIG. 15 along a line 16--16;

FIG. 17 is a top view of an integrated circuit package system in a ninth embodiment of the present

invention; FIG. 18 is a cross-sectional view of the integrated circuit package system of FIG. 17
along a line 18--18; FIGE{S 1§ ¢ i§8stos Vil or AN iritBtratedidfcut P chadriratehriff dientn
embodiment pidbeduwsaniinventioth emtoltmeld 68 decpassnsasianat;,view of the integrated circuit

package system of FiG; 19:alond 408 205:20riew FliF2 IS CroRs;pegtional yepsimiar to FIG. 19
of an integrated circuit package system in an eleventh embodiment of the present invention; FIG.
22 is a crosssskusabiEnsifileanth Frtedigest ahthsteigrare N aréigR:package system in a twelfth

embodiment of the prggentinyenti§view of an integrated circuit package system in a sixteenth

embodiment of the present invention;

FIG. 28 is a top view of an integrated circuit package system in a seventeenth
embodiment of the present invention;

FIG. 29 is a top view of an integrated circuit package system in an eighteenth
embodiment of the present invention;

FIG. 30 is a top view of an integral paddle with terminal extensions in an
intermediate step of forming the integrated circuit package system of FIG. 1;

FIG. 31 is a top view of an integral paddle with terminal extensions in an
intermediate step of forming the integrated circuit package system of FIG. 9;

FIG. 32 is a top view of an integral paddle with terminal extensions in an
intermediate step of forming the integrated circuit package system of FIG. 13;

FIG. 33 is a cross-sectional view of the integrated circuit package system of FIG.
16 in an intermediate step;

FIG. 34 is the structure of FIG. 33 in a grinding step for forming the integrated
circuit package system; and

FIG. 35 is a flow chart of an integrated circuit package system for manufacturing

the integrated circuit package system in an embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

The following embodiments are described in sufficient 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.

In the following description, numerous specific details are given to provide a
thorough understanding of the invention. However, it will be apparent that the invention
may be practiced without these specific details. In order to avoid obscuring the present
invention, some well-known circuits, system configurations, and process steps are not

disclosed in detail. Likewise, the drawings showing embodiments of the system are semi-



FIG. 23 is a top view of an integrated circuit package system in a thirteenth embodiment of the present
invention; FIG. 24 is a cross-sectional view of the integrated circuit package system of FIG. 23
along a line 24--24; FIG. 25 is a cross-sectional view similar to FIG. 24 of an integrated circuit
package system in a fourteenth embodiment of the present invention; FIG. 26 is a cross-sectional
view similar to FIG. 24 of an integrated circuit package system in a fifteenth embodiment of the present
invention; FIG. 27 is a top view of an integrated circuit package system in a sixteenth embodiment
of the presen‘ﬁlﬁ%ﬁﬁ’éﬁ? and ngfég S?@?é‘%f]t@ﬁr%é%rbf é?friﬁfgé]ilﬁfélﬂ“’dl?&ﬂf HﬁéR‘aﬁ’é gﬁgfér’ﬂc ina
seventeenth pradbadimeninafl ihe preseRidianetiapgeratedF6S (29 dmaitppRiew obGaiintegtased circuit

package system in an. %%Qt(?pee%g gmgr(l)%rﬁeenqgt% nt‘he present invention; FIG. 30 is a top view of an

integral padd'le with terminal’extensions in an intermediate step of forming the integrated circuit
package system of FlGaddition, wheye 3midpie eypboidincatsaricidtedpsiaddieswibsddpvingaicgiensions in
an intermediata stepiRfdanming thedntegratedaikcsiti packaos, éstemioh Rl &mprehension

thereof, similar and like features one to another will ordinarily be described with like

reference numerals. The embodiments have been numbered first embodiment, second

embodiment, etc. as a matter of descriptive convenience and are not intended to have any

other significance or provide limitations for the present invention.

For expository purposes, the term “horizontal” as used herein is defined as a plane
parallel to the plane or surface of the integrated circuit, regardless of its orientation. The
term “‘vertical” refers to a direction perpendicular to the horizontal as just defined. Terms,

LR I3 9

such as “above”, “below”, “bottom”, “top”, “side” (as in “sidewall”), “higher”, “lower”,

“upper”, “over”, and “under”, are defined with respect to the horizontal plane. The term
“on” means there is direct contact among elements. The term “processing” as used herein
includes deposition of material, patterning, exposure, development, etching, cleaning,
molding, and/or removal of the material or as required in forming a described structure. The
term “system” as used herein means and refers to the method and to the apparatus of the
present invention in accordance with the context in which the term is used.

Referring now to FIG. 1, therein is shown a top view of an integrated circuit
package system 100 in a first embodiment of the present invention. The top view depicts an
encapsulation 102, such as of an epoxy molded compound, with external interconnects 104
partially exposed and extending peripherally from of the encapsulation 102. For example,
the external interconnects 104 may be leads for the integrated circuit package system 100 in
a quad flat package type. Terminal pads 106 provided away from the periphery of the
encapsulation 102 are also exposed by the encapsulation 102. The encapsulation 102
preferably undergoes an isolation process, such as grinding, to break connections between a
die-attach paddle 120 and the terminal pads 106 and to partially expose the terminal pads
106 for connections to an additional integrated circuit device structure, not shown.

Referring now to FIG. 2, therein is shown the cross-sectional view of the
integrated circuit package system 100 of FIG. 1 along a line 2--2. The cross-sectional view
depicts the encapsulation 102 having the external interconnects 104 extending from lateral
sides 208 of the encapsulation 102. The encapsulation 102 includes a first encapsulation

side 210 intersecting one of the lateral sides 208 and a second encapsulation side 212 on an
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FIG. 32 is a top view of an integral paddle with terminal extensions in an intermediate step of forming
the integrated circuit package system of FIG. 13; FIG. 33 is a cross-sectional view of the integrated
circuit package system of FIG. 16 in an intermediate step; FIG. 34 is the structure of FIG. 33 in a
grinding step for forming the integrated circuit package system; and FIG. 35 is a flow chart of an
integrated circuit package system for manufacturing the integrated circuit package system in an
embodiment of the present invention. BEST MODE FOR CARRYING OUT THE INVENTION The
following emSBERYEhtS & desstFtbsapetiificrnidaetl bahpiderodeaatiireriate st make and

use the inventiefrdbligitelbéesnderstoachthal heid a termination 218. The termination 218 allows
mounting to the next system levels (not shown), such as a printed circuit board or a further
integrated circuit package system. Preferably, the termination 218 extends below the second
encapsulation side 212 such that the encapsulation 102 does not impede the connections of
the external interconnects 104 and the next system level.

The die-attach paddle 120 is provided having a first paddle side 222 and a second
paddle side 224 on an opposing side of the first paddle side 222. The terminal pads 106 are
formed adjacent to the die-attach paddle 120. Each of the terminal pads 106 include a first
pad side 226 and a second pad side 228, wherein the second pad side 228 is at an opposing
side of the first pad side 226, with the first pad side 226 preferably coplanar with the first
encapsulation side 210.

An integrated circuit die 230 may be mounted with an adhesive 232 under the die-
attach paddle 120, with a non-active side 234 of the integrated circuit die 230 facing the
second paddle side 224. Electrical interconnects 236, such as bond wires or ribbon bonds,
electrically connect an active side 238 of the integrated circuit die 230 to the second pad
side 228 and a predetermined selection of the tip 214 of the external interconnects 104. It is
understood that the terminal pads 106 can be electrically connected to various signals such
as, for example, reference source, signals and ground.

The encapsulation 102 covers the integrated circuit die 230, the electrical
interconnects 236, and the die-attach paddle 120. The first encapsulation side 210
preferably undergoes an isolation process, such as grinding, to break the contacts between
the die-attach paddle 120 and the terminal pads 106 and to partially expose the first pad side
226 on the first encapsulation side 210 for connections to an additional integrated circuit
device structure, not shown. Preferably, the post 216 and the termination 218 of the external
interconnects 104 are exposed by the encapsulation 102 to allow mounting to the next
system level (not shown), such as a printed circuit board or a further integrated circuit
package system.

It has been discovered that the present invention provides the integrated circuit
package system 100 with reduced profile and high I/O connectivity by providing the
terminal pads 106 along the first encapsulation side 210 for allowing attachment to another
integrated circuit device at the terminal pads 106, while also allowing attachment of the
integrated circuit package system 100 to a next system level connection at the second

encapsulation side 212. This dual connectivity option increases the I/O connection to the
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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. In the
following description, numerous specific details are given to provide a thorough understanding of the
invention. However, it will be apparent that the invention may be practiced without these specific
details. In order to avoid obscuring the present invention, some well-known circuits, system
configurations, and process steps are not disclosed in detail. Likewise, the drawings showing

embodimentdERES AR Brekeen s Erad iR a i SAG RS S 8 AT REFERG YT $8me of the
dimensions aterfioiathe@ariy sfpreseriatianiarctarecshon greatly sxaggecatadiinttbenelawing FIGs.
Generally, th(seyisqé/rg etiv%p can be operated in any orientation.

Referring now to FIG. 3, therein is shown a top view of an integrated circuit
package system 300 in a second embodiment of the present invention. The integrated
circuit package system 300 includes structural similarities to the integrated circuit package
system 100 of FIG. 1.

The top view depicts an encapsulation 302, such as of an epoxy molded
compound, with external interconnects 304 partially exposed and extending peripherally
from of the encapsulation 302.

It is understood that the external interconnects 304 may be a number of types of
leads. For example, the external interconnects 304 may be leads for the integrated circuit
package system 300 in a quad flat package type. Terminal pads 306 provided away from
the periphery of the encapsulation 302 are also exposed by the encapsulation 302. In this
embodiment, a die-attach paddle 320 is partially exposed by the encapsulation 302.

Referring now to FIG. 4, therein is shown the cross-sectional view of the
integrated circuit package system 300 of FIG. 3 along a line 4--4. The cross-sectional view
depicts the encapsulation 302 having the external interconnects 304 extending from lateral
sides 408 of the encapsulation 302. The encapsulation 302 includes a first encapsulation
side 410 intersecting one of the lateral sides 408 and a second encapsulation side 412 on an
opposing side of the first encapsulation side 410.

Each of the external interconnects 304 preferably includes a tip 414, a post 416,
and a termination 418. The termination 418 allows mounting to the next system levels (not
shown), such as a printed circuit board or a further integrated circuit package system.
Preferably, the termination 418 extend below the second encapsulation side 412 such that
the encapsulation 302 does not impede the connections of the external interconnects 304 and
the next system level.

A die-attach paddle 420 is provided having a first paddle side 422 and a second
paddle side 424 on an opposing side of the first paddle side 422. The terminal pads 306 are
formed adjacent to the die-attach paddle 420. Each of the terminal pads 306 includes a first
pad side 426 and a second pad side 428, wherein the second pad side 428 is at an opposing
side of the first pad side 426, with the first pad side 426 preferably coplanar with the first
encapsulation side 410.

An integrated circuit die 430 may be mounted with an adhesive 432 under the die-
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In addition, 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 like reference numerals. The embodiments
have been numbered first embodiment, second embodiment, etc. as a matter of descriptive
convenience and are not intended to have any other significance or provide limitations for the present
invention. For expository purposes, the term "horizontal" as used herein is defined as a plane
parallel to thé'igh8adrisuttc & b thaamrsgrasidcitibiof rbgdptnaatedrifs bridntatdfectite®erm "vertical”
refers to a directionedpetidiciiar fdhadabrizantahasjusb delinad bbadtmacsuchidsnaboare”, "below",
bottom®, “togy, ;sidg;, (@5, N -Siewall)s; fighery u'l%"}’rﬁg oS i QE 3 G0 NAES o A defined with
respect to the orizontal p ane. The term "on" means t gre is direct contact among e erhents. The term
"processing" ddeysddurbiansdaicinipyl delseivmon be tiatdARL harsginginesipousess devdiopment,

etching, cleaning:Hoelcing (an@iatiferpavab o the ralesatanasreauied niiningadeseribed
structure. The t%rm "sxlstlem"fas used herein means and refers to the method and to the apparatus of
the present ifventisi inPaccordance Witiv tha edritex ri(r)1u\r/1vcl‘1ich the term is used. Referring now to
FIG. 1, therein is shoWre atompwiewoof 1 integrated tircuitphckage dystéth d0tn alfirsicembodiment
of the presenf,ipventiQns 15 9RVIEWACRRIGE 3D2RaRsYIATRR 1N24Rueh@sRlian eRxyemolded
compound, with external interconnects 104 partially exposed and extending peripheraill:%gfrom of the

encapsulatioFTH32IFR R AMHE A U RS FRERYThE s PrEARAY, BRILBY Lot P Grated circuit
package systedn mmaiqmadﬁlaﬂpaaﬁagethyﬁasﬂ ermtmalapa_dsid@@mwid&drﬂwams‘mﬁhe periphery
of the encapsy|afion 102 a¢.a'se 51PRSed QY NGEncaRENAliop &2zl Ne e nGarstalian,L02

preferably undergoes an isolation process, such as grinding, to break connections between a
die-attach pa@eRmoon£Hd tiehe Rt paKsconEhdtd Paianyediyose thensriieal 18dS 106 for
connections tolan additiapab imegsatedsaircuitdevice sisuatusachat shemwad circuiRefadinganow to FIG.
2, therein is ;lﬂ wn .tnh[g %lrt%gsc-gce(fttioar% Iav(jJeSWS tce)L;[he integrated circuit package system 100 of FIG. 1
along a line 2-- “Fhe €ross-sectiona v?ew"deplbts the encapsulation 102 having the external
interconnects 104 exiehairigdrodistarered shae 0 p8eaithaentapsudaiitsn Ho2nEhatehcapsiilation 102
s e alonsdadibinerspoins e ko elametos BT
encapsulation side on an oppasing side of the first encapsulation side . Each of the externa
terconnoct O B0t D A RS R P ors A BB S (o AR S o R e mimation
218 allows miotegtiieftaitheindxyisysterthéevatsifiabtpsiowhilesaish ad @vprenteddincuit bbahd or a further
Integrated cirguit hRCkanR.AY eIz (S RIADM P JeIRINGOR AR LURAES R DR 26GANd

encapsulation side 212 such that the encapsulation, 102n§§es not impede the connections of the
external intertUARBLE A%t the AW SRRFRVEY optionTinerepiesiths iR 10 9sBrovided
having a firstipaddieside d? gaakda sseeandopaahd| engide 2 24 apssineopipbsiaguBigdecof thethiest paddle
side 222. The terminal 106 are formed. adj he dier-attach dle 120. Each of the
terminal padge% lél?g@ﬂ?%%gég |1r1giSt lsca%(g% Eleé%tgr %ﬁg%a& tgtg%%% %egldgéi%% 3%%?@%3}%eﬁﬁeﬁle second pad
side 228 is at an opp8silisiie BethiEfitsehaaddigevabahoviarnialfiradpadysheecorsiedferably coplanar
with the first ereapslation £idecdAd refered, intRGIALEbLIEEMIhGICARR DAY o€ MMOunEeshdth an
adhesive 232 .undte .thehdlie-attacht ad?le 0, c\{vitth a nont-?cti.ve ﬁd% 234 of thF intel(lgra%ted circuit die
230 facing the SBeoHa paadre aie S 74 EactiEal TheSres inacts 5, 'BUth BEBSHERVIFEL Br ribbon
bonds, electridaiys donmeiconapcactivesitie 23®iofltiredinte graved @igitndie280up ttvecsteeord pad side
228 and a predgtegminge selpchigniotthent %ﬁ{&&fﬁ@%@%&@r{&aﬂh@é%ﬁ%‘?&9%&1@94Tﬂiésa}é6der5t00d

that the terminal pads 106 can be electrically connected to various signals such as, for example,
reference solfteeSidRRILesisa GrPaeHINt for FHadAeasetlaliBr 163 BV RAE N &Y Bircuit die
230, the electnigaifinteriognnectsdblyandtthe gignaidachcpadoierd A6CBhe firstienbapsaibgilon side 210
preferably Ungigags, 2 iSdlAan HaGeSaLhAS ARG, Isal N Ralarts began the
die-attach paddle 120 and the terminal pads 106 and to partially expose the first pad side 226 on the
first encapsul&tioFnsia QY T Wt HoRiRsiE 1St ammal miighisterr e feMb dBiFderstrditure, not
shown. PrefefiabligntheRIosh2l® and the termination 218 of the external interconnects 104 are exposed
by the encapsulation to allow m [ the next system level (nat shown), sych as a printed
crcult board or & forth G et L DA Sy IaH © b Pt S BE e
present inverfokagtovites 1@ imtedisdembadiniepatikhg ersipstany 00 withheddisestepifleitand high 1/0
connectivity by providing the terminal pads 106 along the first encapsulation side 210 for allowing
attachment to another integrated circuit device at tAe terminal pads 106, while also allowing
attachment of the integrated circuit package system 100 to a next system level connection at the
second encapsulation side 212. This dual connectivity option increases the 110 connection to the



integrated circuit package system 100 and mitigates aggressive pitch requirement for the terminal
pads 106 and the external interconnects 104 as well as connection to the next system level.

Referring now to FIG. 3, therein is shown a top view of an integrated circuit package system 300 in a
second embodiment of the present invention. The integrated circuit package system 300 includes
structural similarities to the integrated circuit package system 100 of FIG. 1. The top view depicts
an encapsulation 302, such as of an epoxy molded compound, with external interconnects 304
partially expddskegnhayekanithig Prdroneramratsimibries hbsdaisstitd 862t Packigisutierstood that
the external intereorimests 304 may be a number of types of leads. For example, the external

interconnects 304 may be leads for.the int%grated ci[zcl:tu(i)% pagkage system 300 in.a qu%gdglc?t package

) top vijew  depict: E€ncapsu , . epo
type. Terminal pads g'pr vided anyay trom the Berlp ery of the encapsul%lt!oﬁ §52 are also exposed
by the encapsrRABOZth e dEnTHeEneasts 2 Aanaitiabh paastd 3pd 8tpriinalpearpRisBY by the
encapsulation Q2 the enBRBtarkiRG BO to FIG. 4, therein is shown the cross-sectional view of the

integrated circuit paclﬁtggis ste({'n 5%%0 of FIG. 3 al%n% line 4--4. The cross-section% iew depicts the
s Rt

encapsulation 302 having eP8Y erné?rf?l“tlecl?coa%aé’c S & rtllﬁlrﬁé) rt'g?ne?gfg?g WA 408 of the

encapsulation!802xpdyed elic dips glatipsv BO i iéldid elo abfis stralrchpsudatichesitiect Iddiers&sting one of

the lateral siqes 408 AnfeasEERNYA0eapSYIBlANEId,4%2 80 @R QRAXSING.HY6.0%1hg ditsh
encapsulation side 410. Each of the external interconnects 304 preferablﬁ includes a tip 414, a

post 416, an4 AR Ao PPE 41 AR AFTARERCA £ AT b TR I8 Rex T &5 S levels (not
shown), suchras 80prinigdacibguitviioar ek furtthelimtcigoate cucirouitkpaeckaga sy stemePrieferably, the

termination 431‘@-M@l@a%@ﬂé%ds%?&%'&%ﬁi%@&o” side 412 such that the encapsulation 302

does not impede the connections of the external interconnects 304 and the next system level. A
die-attach paddle 42RfdepiBgided haviiy a firdbpaddie shievnsthensipss-sedinng pdeviesite 424 on an
opposing sidex@bthedicstpagairagids 423 sohefterminal padslde6-ase Tosvedsadjacant ithe die-attach

paddle 420. Each of,ihe E%"SH‘;' Rads AR%.Ingludes a first pad side 4e6.and a86cond e"%‘éllr.Side 428,
wherein the se€ond padnsuge £38%s a% an oéposmg side ofgiﬁe Iﬁﬂrstspad side 426, Wi at?we irst pad side
426 preferabiydesdiihal wtlengredidatienopsdibtionceidel 4o, WA intdigieateditirenirgiel#3m may be
mounted with;ap @dhaeiMeARE dHRARitBeait sides 608 and a second encapsulation side 612 on an
opposing side of the first encapsulation side 610.
Each of the external interconnects 504 preferably includes a tip 614, a post 616,
and a termination 618. The termination 618 allows mounting to the next system levels (not
shown), such as a printed circuit board or a further integrated circuit package system.
Preferably, the termination 618 extend below the second encapsulation side 612 such that
the encapsulation 502 does not impede the connections of the external interconnects 504 and
the next system level.
The die-attach paddle 520 is provided having a first paddle side 622 and a second
paddle side 624 on an opposing side of the first paddle side 622. The terminal pads 506 are
formed adjacent to the die-attach paddle 520. Each of the terminal pads 506 include a first
pad side 626 and a second pad side 628, wherein the second pad side 628 is at an opposing
side of the first pad side 626, with the first pad side 626 preferably coplanar with the first
encapsulation side 610.
An integrated circuit die 630 may be mounted with an adhesive 632 under the die-
attach paddle 520, with a non-active side 634 of the integrated circuit die 630 facing the
second paddle side 624. Electrical interconnects 636, such as bond wires or ribbon bonds,
electrically connect an active side 638 of the integrated circuit die 630 to the second pad

side 628 and a predetermined selection of the tip 614 of the external interconnects 504. It is
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attach paddle 420, with a non-active side 434 of the integrated circuit die 430 facing the second paddle
side 424. Electrical interconnects 436, such as bond wires or ribbon bonds, electrically connect an
active side 438 of the integrated circuit die 430 to the second pad side 428 and a predetermined
selection of the tip 414 of the external interconnects 304. It is understood that the terminal pads 306
can be electrically connected to various signals such as, for example, reference source, signals and
ground. The encapsulation 302 covers the integrated circuit die 430 and the electrical
interconnect A48 e i imiiahradin e rIRE Covers Aty sty pardte AoBItReberminal pads
306 and the axtesnaldinieécamaents Sdepsefierahhd ex@osing the first paddle side and the first pad side
426 on the first encapsulation side 41Q for conpections to an additiopal integrated circuit device
Sinuctore, not shown. Bre T S e e e I e
304 are expoSEicBYETE énfapEifaisapsdztivn alfwp ittty s the dedtagatestdievae et shown),
such as a pripgel fir grifs oareharg fuibianimegraiaeb QIrml PAckAYs SYIaRE the firlt Parikeen
discovered thaé the preser ttinveégti. n g&gvide%thf irgte&rate tcircuitd%)aé%a e sgsterrg 300twith reduced
profile and hiﬁ]1 el/’ﬁ')nconﬁeclzEl;vif’f/1 ﬁlp?ow irﬁ’é]1 e NS HATE PE'S ong't e firs ngcr:]é%{lﬁsl?lation side
410 for allowingititizd hntregnated einotitdeviviesjratadecireUih alewicEhatpthieatenning$ padomiifiemlso allowing

attachment ofythg, ipte@ratefl GircUlRAKAE HSHRMBERIS @ M VRIe.levslcaopestian at the
second enca%s‘julatlon side 412. This dual connectivity option increases the 110 connection to the

integrated cirdSit[atiasg @ ¥lternt At erRiga8a% gdfe sHVEH AR GUGUHE ME MEFHR G e rminal

pgds 306 and@heremdnaktwmcdmné@i@sté}ﬂﬂpa&lwaﬁas%&m&xmwmIé@(eI.Preferdhsi)aaiuﬁtion, the
die-attach pagddlewith ihefermingleads ray l?f?eC&@&ﬁ&‘?ﬁé&&ﬁ@é@%ﬁ&%?%%Boﬁe"'d%ﬁ%ﬂg reference,

allowing for ground connections for the integrated circuit die while leaving the external leads to
connect to si§HARSUAIGRIQArH RN HCHEGRE dPtHIE RiXErtSRMChRS MY theMrmilchl $adls to power
or ground, fregmidp dheuesinalleadmte he gsed focsignalaibalsmeay otherwise be tied to the ground
reference. This also rﬁdtlélg:res tggwd(gos constraint f(s)r OQ,%Ck %%%%’L%ﬁ%ﬁ I%Q% %t:?c?ctlfr]gur&by

facilitating manufacturl%g and assem y onto a printe circutt er sample
application, witbkege sigeattA¥hipadeliehenbrsiminabpld pehsotricedhyiconheetodastadgiound reference,

the invention alsaRropidas7an plactiemagnsticsnigiiarancaiEMb shialdirtiagiafieayengy (RF)
shield. R8§errilr%?€ow to FIG. 5, thzlrei,n is shown a to vievgi o%fg n intggrated circuit package
n

system 500 iR 2 tHird mbodlihah SEthdHrele RGEHBH T HE et APIROYARREES system 500
includes structumpbsidhid¢apoiesgtethe ahtedsa¥choi evitpalckagersystef03Paradl I &pdsed and The top

view depicts ' olded compound, with external
éﬂe%@ﬁ%%%&‘li:a%@ﬁ@‘Px%n?HFiE@élQefp@mﬁl%ﬂ%én
ally

interconnects 504 parti exposed and extending peripherally from of the encapsulation 502.

Terminal pads 506 providedsasiegy Msnin & Penpharroris e dtapeidsohrsepa Ses’etposed by
the encapsulaion 562 chaitljik eimbedémenis @rcienattadoqmdg le: 32ds dopltanarnégriie tereninal pads

5086, is partially expose 2ncapsulation 502, and partig] cuts 508n.the encapsulation 502 are
et e B R P R A o riling
isolate and breaktHEEBhiaE il Betiide therHeraiaahfadsh/faddle 520 and the terminal pads 506.

Referring now to FIG. 8, therein is shown a cross-sectional view of the integrated
circuit package system 700 of FIG. 7 along a line 8--8. The integrated circuit package
system 700 includes structural similarities to the integrated circuit package system 500 of
FIG. 5. The cross-sectional view depicts the encapsulation 702 having the external
interconnects 704 extending from lateral sides 808 of the encapsulation 702. The
encapsulation 702 includes a first encapsulation side 810 intersecting one of the lateral sides
808 and a second encapsulation side 812 on an opposing side of the first encapsulation side
810.

Each of the external interconnects 704 preferably includes a tip 814, a post 816,
and a termination 818. The termination 818 allows mounting to the next system levels (not

shown), such as a printed circuit board or a further integrated circuit package system.
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Referring now to FIG. 6, therein is shown the cross-sectional view of the integrated circuit package
system 500 of FIG. 5 along a line 6--6. The cross-sectional view depicts the encapsulation 502 having
the external interconnects 504 extending from lateral sides 608 of the encapsulation 502. The
encapsulation 502 includes a first encapsulation side 610 intersecting one of the lateral sides 608 and
a second encapsulation side 612 on an opposing side of the first encapsulation side 610. Each of
the external interconnects 504 preferably includes a tip 614, a post 616, and a termination 618. The
termination 6HS SIS BolsHRG NS feskend Bty [BGerCPROCRrBNHY IS cHaS ' phtdbitircuit board
or a further integiatedutitcunt7paakage sispeds (irederablynilhe tereniaatiom®8mxstentbhbelaw the
second encaelsulat'ons%de?%lig such that the encapsulation 502 does not impede the connections of

the external interconnects ‘and the next system level. The die-attach paddle 520 is provided

having a first paddle didéegprchrindlisetdhiy pedledsideana it ArddipudndeSidedcr peotidst paddle
side 622. Thedadmiiad padsaitpresiRies AdiRgant jaithe slie-attadmpaddie.bgisEashef the

terminal pads. 506 jnglude a first pad side 6 a%a eco % ad side 628, Gger in the second pad
S 658 1 al TS pPULTFR) AL RIS A St R THHRATIND Bt I EET & Eioly coplanar
with the first emtaids f2tionisidecéddpad sida 3Bt edatadtivirsiodi@B®30dmE38 be atrrouried mgth an

adhesive 632 pderibe digatash 9addlenaa0 anitha tRe-eiveside1P3d.ehthe niemraigd circuit die
630 facing the second paddle side 624. Electrical interconnects 636, such as bond wires or ribbon

bonds, electrfESMPRBHARESA Khtive side 638 of the integrated circuit die 630 to the second pad side
628 and a predeterminethsetectialirofitide Bp0Ghdy dithevaxte mialh intedbosine8’g bdkr ihisdianderstood

that the termipgl pads ROG£ANRE £ lgo%-rJSt?Uéfr ré\i%?@%%tgptﬁ% YRLONS SIGRAIE SURR.dRL Grample,

reference source, signals and ground. ~ The encapsulation 502 covers the integrated circuit die
630 and the éfsebdadetdsiréctEledpcat i errmssI Ao SH2pEPRAINIEO VB &R BRidsttach paddle
520, the termiratpads b&handiherextsmadintercrnnesitaka4iptefaialsboasppsivgdieficst paddle
side and the fist pad, sie,028, o1, Ine, st encapsplation side, 010 for.connections i, adifonal
integrated circuit device s rucf:ure, not shown. The pa]?tlal cuts are formed in the firs encapsulation
side 610, withinfrsspeadidiat s B08ifohPrely 10hrenkcdnttitalenveeticthe disiasactnpadat 520 and the

terminal pads9@&- ik sRIbRAiNgNtthe Rartiaheuism@8 are made between the die-attach paddle
520 and the terminalé{gads 506. Prefer%%, the po?}t 616 and Cﬁhe, termin,ati§9618 of the external
a

interconnects 504 are SxpOSYTHY e Sreostiatioh Sy s oHEinG Yo the St Stem levels
(not shown), sughoaseatpiitficth¢teuiicsotd prdlfudtierlinkkegraped ativovi0ppokiale ©ystehe

Referring now. foifl5,,4s RIS RSDOWMLASRRSIRRTRD mmﬁ%%%%@@%a@% Syshem 700 ina

fourth embodiment of the present invention. The integrated circuit package s%s;(tem 700 includes
structural sinfisHERSRPHE TG AR doE TR PR Ag AKULean, BEEBIE B! $HEEGI VBIF depicts an
encapsulationof GRosuctTas pirafl e pexy0snatd &daalripabn trexposing desmind! padsvitBaGrand external

interconnects, %rst%%’f%%%ﬁé’ds%do%’aﬁ &xigading.perinnerally,fr maaﬁfeh%%ﬁ%‘t'&%@a? 02. It
is understood that the external interconnects 704 may be a num ero types of leads. For example, the

external inter@¥hn@éts o nsayp esbmeaid Srropaiel iptegfetareciedftsiieseadbesyistaifacpadila quad flat
package typegoBantinheutsidBiasaimane inthe SncapsWalian ¢ Qraadiacenttaithesteymingd pads 706.

external interconnects 704 are exposed by the encapsulation 702 to allow mounting to the
next system levels (not shown), such as a printed circuit board or a further integrated circuit
package system.

Referring now to FIG. 9, therein is shown a top view of an integrated circuit
package system 900 in a fifth embodiment of the present invention. The integrated circuit
package system 900 includes structural similarities to the integrated circuit package system
500 of FIG. 5. The top view depicts an encapsulation 902, such as of an epoxy molded
compound, with external interconnects 904 partially exposed and extending peripherally
from of the encapsulation 902.

It is understood that the external interconnects 904 may be a number of types of
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Referring now to FIG. 8, therein is shown a cross-sectional view of the integrated circuit package
system 700 of FIG. 7 along a line 8--8. The integrated circuit package system 700 includes structural
similarities to the integrated circuit package system 500 of FIG. 5. The cross-sectional view depicts the
encapsulation 702 having the external interconnects 704 extending from lateral sides 808 of the
encapsulation 702. The encapsulation 702 includes a first encapsulation side 810 intersecting one of
the lateral sides 808 and a second encapsulation side 812 on an opposing side of the first
encapsulatioff &itte BacExample 4he G RtEAPRse AYNHRL RS Touplidrdha N fertbiesditip 814, a
post 816, an@ﬁltegmmmm&l& Il‘qeatEfmjrpa&l@rgeSﬂ/BealImwmmwﬂmgd@;ihﬁlﬂai(hwgt&mnlevels (not
shown), such,as a rlnted jreuit baoar rther |nte rate circuit pack S m eferably, the
termination ::}f§8 hec%ei)w t%nc?élégﬁ(o)lnen&ga?orgu asl?lgn S e §1 sucﬁaﬁ?galt%'? é’y gl‘%%aé%ltj[llatlon 702
does not |mpwwewétm%ﬁ%@%mlwe%&m%w@wﬁwé REkRdystestdvel. A
die-attach paﬂﬂlﬁe&%@a&&sﬂmm%ﬁiBﬂ@afiéﬁispﬂﬂdlﬁtﬁm&%%&ﬁd@%fé@@ﬂ)ﬂﬁ&lﬂ@]&&Q 824 on an
opposing side of the first pagidé%ﬁst e 822. The ter za @ S 70 are for ed adJlacen%gr the die-attach
IS

paddle 820. Exch eflfﬂna rminal’ pa seefbté'cfrt}%ﬁmdles aﬁn AeBLSHY pad side 828,

wherein the second padesite 828 iscatdn olpﬁ)pdbmgrs@esm‘methpsppad@d@l&%/lvwmweeﬁrst pad side

826 preferablyconlana v Q%ﬁa@@&;%%l@ﬁb"@f'?ft}s'ﬂ%lgﬂga line AL iNfearRtes circitiglig 830 may be
mounted with an adhesive 832 under the die-attach paddle 820, with a non-active side 834 of the

integrated cirdGl dePs80ths GRGRAYAESBHG Bﬁ‘ﬂﬂ%tg‘?oeé‘@?ﬁﬂ Q@ETH’&%ﬁcﬁﬁt%%(ﬁ’fﬁ’é‘g@ng‘%msuch as
bond wires otaripioridzent¥)selefctiicalhe genhech a0 actiTacside §38 ofoth®(tegriated airfiuit die 830 to

the second pagl Sidg. 228 and & giadeirmmingd sglecipref tiefip {l4of fhgsexigmal intgrgonnects

704. It is understood that the terminal pads 706 can be electrically connected to various signals such

as, for examSRE2PEREERLE Sol MO igraRosiig Ysghthe first enmpatktigistitation 0702 covers the

integrated circuit die 83h 6hme&@rmhmﬁmmeae9tﬁ§%e@6@ thendie-atigalo pad@ia 826 The
encapsulation 702 partially ¢ S ermin and the external mterconne s 704 exposing
the first pad SI LZp LX ?‘) yst encap T&?fh"%?é%eﬁﬁaf Yor énoorl\lﬁtéré E%%E?o a’c(ito[S ti onalqﬁtggrated circuit
device structmet, ﬂw@hcwh The pattdicagrst Posrdre forwribel imttsm b rienthpatikatonysede 810, with

the partial Cutﬁe?é}%b@rmg@eﬁﬁuﬁﬁ%% aoRtacis D ebvsendhe.gia é&ﬁﬁiﬁﬁﬁ&@k@d@@@l@@d&h@d@rminm pads
706. In this embodiment, the partial cuts 70§ aég made betw?ehn the d| -attach %ﬁ 820 and the
§ ¥ 3

terminal pads R 2HEH B B PE S e (R IETHE A JRes T 87 H&eé‘salé Ep88nnects 704

are exposed thy thet syrtapdedeltion 702 to allow mounting to the next system levels (not shown), such

as a printed circuit bo&rcﬁeoa[t&c‘i'r‘ﬁtihﬁie'Q@@rﬂtﬁﬁ)ﬁﬁg&ﬂa%%k?ﬂ%ﬁyﬂﬂ@‘slde 10B3&iRHRg.aw to FIG. 9,

therein is shown a top view of an integrated circuit package system 900 in a fifth embodiment of the
present inverfigRe i HtetPadd BPERDHELRGE YLt AT SHEIEJQI@S Jibcetrardinitarii8s to the
integrated cmlalfcpaelaag@saﬁtam aphedrttGhddithaedapputkie depictEan ehtapsulatiope2, such as

of an epoxy rg&l)dg%u M ré{n W|(§h e@ggm%l mterccann Eg%ga‘%gr ly a(l% Ocril c?{%gd x&gndlng
peripherally fro the enca sulatlon It is understood that the external interconnects 904 may be
a humber of t&ﬁﬁégs(ﬂt an opposing side of the first pad side 1026, with the first pad side 1026 preferably

coplanar with the first encapsulation side 1010.

An integrated circuit die 1030 may be mounted with an adhesive 1032 under the
die-attach paddle 1020, with a non-active side 1034 of the integrated circuit die 1030 facing
the second paddle side 1024. Electrical interconnects 1036, such as bond wires or ribbon
bonds, electrically connect an active side 1038 of the integrated circuit die 1030 to the
second pad side 1028 and a predetermined selection of the tip 1014 of the external
interconnects 904. It is understood that the terminal pads 906 can be electrically connected
to various signals such as, for example, reference source, signals and ground.

The encapsulation 902 covers the integrated circuit die 1030 and the electrical
interconnects 1036. The encapsulation 902 partially covers the die-attach paddle 1020, the
terminal pads 906 and the external interconnects 904, preferably exposing the first paddle
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leads. For example, the external interconnects 904 may be leads for the integrated circuit package
system 900 in a quad flat package type. Terminal pads 906 provided away from the periphery of the
encapsulation 902 are also exposed by the encapsulation 902. In this embodiment, a die-attach
paddle 920, coplanar to the terminal pads 906, is partially exposed by the encapsulation 902 and
partial cuts 908 in the encapsulation 902 are formed adjacent to the terminal pads 906 between the
terminal pads 906 and the external interconnects 904. Referring now to FIG. 10, therein is shown
the cross-sectitnandid Brstneashtidsrdted erciift patticagepsy/ation B0 BHR ST §oamsistasite 10--10.
The cross-seglibtialaligne glapictsilie eaciapswiation, 42 dhaving thetexteibalintarcorneetzal904
extending fropy, alfgal Sdes A A9,oL NG, eRcaRsHIatian 382, INs encansyalion.o9R nclyges a firs
encapsulation side ¢10 Intersecting one of the laferal sides 1008 and a secon encapsulation side
1012 on an opisEsstly sitie esthid festenbapsumaisionity 4 of the extematingrenpnesitePRdldrfterconnects

904 preferably pacdddssie UpcildhidPost Eilvandumdasmingiakd Q3BT Retemynaiam 1018 allows
mounting to thehnext systec[n.lev_etz S gtnc?t sh?vvtﬂ% SL%ch as a.[?rintted ircuit tgoard or a further integrated
circuit packaélécs;?étaeﬁﬂnﬁre?g%bIy(,) Fleofearrﬁllrnatriérhefff’ﬁf]& end betgw the8econd encapsulation side
1012 such that the efcapsuiation 9021¢odd nbtismpedertver cotmpections ehthdegxternakénterconnects
904 and the next.syYIRWIEMP in 2 shliEriiach-RaSdIR %i%&&ﬁ@ﬁ%é%{%ﬁt@&%&@ﬁd'e side

[

1022 and a second paddle side 1024 on an opposing side of the first paddle side 1022. The terminal

pads 906 arePR5HSEHRCENP ARHUEEHIAHE TR R HAUSt e D AIFara ab o E RAFkAs e ePminal pads
906 include afiostfpaics sideTHe 26pavieva depion enpadapiaéaiQP 8] Mherdimthe seepox paddsidle 1028 is at

an opposing §$‘3%8H5‘,%J%1§t8%ﬂ1§fqﬁte}%%emﬂi the JH&&H?‘%@Q&&Q&@ &E@ﬁﬁ[ﬁ?b&ﬁ&?&%’i&?r with the

first encapsulation side 1010.  An integrated circuit die"”1030 may be mounted with an"adhesive
1032 under tHeBie-fesenapatieier bBB; with a non-active side 1034 of the integrated circuit die 1030

facing the second paddieusitesod4nd petsicahintpionngeats 1086mayoh asand wirgsosfribbon
bonds, electricacllél gonnect an cgive side.1038 of the ii}ég%r}atq% ?igﬁgi} (Eit e11(1)5{;60 o the seqond pad

. a T exampile, xternal 1nferconnects, CHCU .
side 1028 and & preae?ermPne selection o ]1 e external interconnhects 904 It is

understood tirackias testamal Phdsaonedtat beckiectioally comrmeorsd td0rapiovidesignalstaueh as, for
example, fef%ﬁ@%%p’fa@w G?ttggﬂéﬂdﬁs@l@gcﬂfpwldare also ERHKAGANEH EHAPIEEROMBS tharRtegrated

circuit die 1030 and the electrical mﬁ rconnects 1036, The enca?lrgl;?uIa%o%i 902 partially covers the
die-attach patBfe4Ese; ME P E 504" GEARY TR B X1 draF INEIOANATY Sk 5rartiloly exposing
the first paddiedsid®@badviben finsti¢radnsigedi0266omdhkcferstmacampsubationsside4 1010 for connections to

additional integrated RItghiLAeYIGE RITEHIres NASNAWD o s EMOpdimentsthe, Rarti gts 908 are

made between the terminal pads 906 and the external interconnects 904. Preferably, the post 1016

and the termissscl IS W RAEkesaarMaMAtIR 8hRKtd beangrd mbseld by tré&8MesEatation 902 to
allow mounting:toddpecnakt sysipmlievels1(20ishawn) csueinmbis@rpsinet airouishaatideof@further
integrated Gy PACKAORNIP T ¢ REISIINGNOY (EIG. AR IBIEITRSHONAE [op.yiow of an
integrated circuit package system 1106'in a sixth embodiment of the present invention. The integrated
circuit packagacapstiatipn 106einbhiBenstigetiil Gitnitdritfess teferme ipidegrd @t ciriepariedde system
900 of FIG. %enthgiepodendenicis an sipeansuiationdd 2+ shaehas.aban&pexy. molded compound,

with external intercoryects 1104 partilly, expesed angh eiepding ReRNSraly Tos.of S,
encapsulation 1102.
1216, and a termination 1218. The termination 1218 allows mounting to the next system
levels (not shown), such as a printed circuit board or a further integrated circuit package
system. Preferably, the termination 1218 extend below the second encapsulation side 1212
such that the encapsulation 1102 does not impede the connections of the external
interconnects 1104 and the next system level.
A die-attach paddle 1220 is provided having a first paddle side 1222 and a second
paddle side 1224 on an opposing side of the first paddle side 1222. The terminal pads 1106
are formed adjacent to the die-attach paddle 1220. Each of the terminal pads 1106 include a

first pad side 1226 and a second pad side 1228, wherein the second pad side 1228 is at an
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It is understood that the external interconnects 1104 may be a number of types of leads. For example,
the external interconnects 1104 may be leads for the integrated circuit package system 1100 in a quad
flat package type. Terminal pads 1106 provided away from the periphery of the encapsulation 1102
are also exposed by the encapsulation 1102. In this embodiment, partial cuts 1108 in the
encapsulation 1102 are formed adjacent to the terminal pads 1106 between the terminal pads 1106
and the external interconnects 1104. Referring now to FIG. 12, therein is shown the
cross-sectiorfREN 6f%8f|m§é}’§féﬁ%ﬁ’éﬁnl%2afbk‘?¥&e@95%%@%61%11%4@%@%1@%6‘&’}%‘@ 12--12. The
cross-sectionaitvidwfidepistagheaencagsutation 1102 having the external interconnects 1104 extending
from lateral sides 1208 of the eerécée}pcuutl tlo %&02 The enca sul tlon 1402 |n %{geu%(aerﬁ{ﬁt

n

. . 1nte €, mo es1ve
encapsulation side 1210 mt%rsectlng one o eIPaB'eraI S es a seco encapsufatlon side

1212 on an oppasiey Biddlof 136 firkh ameapstikatiits ditid P’Qi@.mtegfﬁ%fbﬁféﬁ%eeb&@ﬁ%llﬂﬂerconnects
1104 preferably isedudeadtinide 1424 pastdiddiGnardsterminagianch2t Sohh e ieEmainasion 1218 allows
mounting to tgue nex s&t/ste{p levels ([not sfgown sq% as alprlnted C|r u1t botacrld o8 furtl'ﬁar integrated
circuit package sySFem TPletera %lf Re fermination f ex en(f%ra Ahe'sedon encapsulatlon side
1212 such thatcthd endapdelativh arzmz @@stmmedleqm@cmﬂectmn%#thé dktemehimterconnects
1104 and the;gexthaystem level e is &Q&%@H@%&Qﬁ@”%ﬂ%ﬁg 'ﬁaQEOYN)%chQVBQQeﬁJ{FSa ddle side
1222 and a second paddle side 1224 on an gpposing side of the first paddle side 1222. The terminal

pads 1106 are 1Bl ayioaht B e e aiaerpad é?f?f@ceéélliff%ﬂﬁ%a]t‘e?ﬁﬁ‘lﬁ&l‘ﬁ&ds 1106 include
a first pad side 1226 @hd ensgsohdadsiziedv228thwhetairthie seoand gpag3sided ArBaimelt an
opposing 5'dﬁa‘aﬁfb%ﬂrﬁﬁ‘ﬂesé‘i’e%till%%qn%é’ﬂ&'&n‘i’%%tﬁ'rﬁslfaa@kﬁéde%c]a%&ﬁaﬂr%f?E@E"yaﬁ?a‘i’ﬂ?@@\'ﬁe‘{!'th the first

encapsulation side 121 An integrated circuit die 1230 may be mounted with an adhesive 1232
under the d.eﬂafaewé@aqlé hESmng il SXoRahtticrs SRS 1 23X Gravsi gt ratEPrdreidh Hét1230 facing
the second padldie sidechdidulkiontrical intoreoroeatsibidt suhnoasi hargwites etiiabasbonds,
electrically connect an gﬁct ve S|deI 1%?:8 O{"f’fﬁ |nte eda%:tllriwt dlei 1:10%30 to thf%} Fond d side 1228

a S
and a predetermlned Sélection of the |p tric extamal interconnécts 1. tis understood that

the terminal yerggntl o8led hopavel dbericadipad ontaeromgas ViiouBreligblls dischrsis! 3t axbivple,

reference So%ﬁﬁmﬁiﬂiﬁaﬁ@rﬁ HOoLEknal mteTJ@ﬁrFeBﬁalFl@u'@i‘é%ﬁo%Q@H%&‘ﬁ%r&éﬁﬁswﬁgﬁqtﬁﬂz circuit die
1230, the die-at &addle 1220 and the electrical interconnec H§hlZ36 Th; enc; sEsulciltlon 1102

partially covelSHEEIHINAEIALY 1106 St L BPh I TR SBHhEAILT16% 8 ARY 98 First pad side
1226 on the ﬁustﬁlenmamulatmmsmel@g@swtmnnectlons to additional integrated circuit device
structure, not shown.dprIhis MR dineat eRAHA| CUISWH I8 R 6 MRde Aetwaendhe;ierminal pads

1106 and the external interconnects 1104. Preferably, the post 1216 and the termination 1218 of the

external intere¥HABCYSaB4 312 ’é‘x?né%?&tﬁff‘l"}e’%‘ﬁl’?ab%I'a‘ﬁdﬁeﬁ‘ﬁ?tl’)e&tl’lﬁ% MBTMIRY 25 the next

system levelgitooit shawgy) sah a3a ipcinted mmwm@aﬂitjaﬁnasﬂorﬂﬂernngegeataebmrpuﬂ(p@ckage

e 00 A AOH Xl D SIEIMSMONT AR IR A6 [iRgIelgd gl package
ft sent

system 1300 in a sevent embodiment o Invention elntegrate circuit agkage system
1300 include&'eliettaPaInsivatiarntids %tﬂﬁ@lnt@@f%&@é??fﬁclﬁ%dﬁ(ﬁ@é’s?@?é??%@@o@ﬁ@l@ The top

view depicts g.ghgmamﬁﬂl@\ﬂq;ﬂ the0kspughiRS 05@N epoxy molded compound, with external
interconnects 1304 p rI|aII ﬁegjaand extenqln eri hera% Jrom fthe e ca&sulatlocg 1302.

t the extern con num
It is understood that the’ex erna fteTconnat iéﬁf may & anumpbero types 0 or example,

the external ilvtelcobimentmbB0dhmeayehal esids jondtte iAtdgratelr dhacliifpabkageesyetenctB00 in a quad
flat package Bé@ﬁa% QUNINAY PRAS 130G gqa&&Wﬂ}éff@[@i‘rﬁﬂﬁlqﬁGm%M Aoth&gncapsidation 1302

are also exposed by the encapsulatlon 1302. In this embodiment, a die-attach paddle 1320, coplanar

to the termind1HBAPASHE! 1R EiosEd BY A Sm%ﬁgﬁkﬂﬁﬁ‘ﬁﬁ?l%’d‘ bé?ﬁalh&ﬁhés 1308 in the
encapsulatioanilzdrare, fordiedttaclagceldidol 826, tespianal pads: k3tGndlheaderhdivral ipgestiaBP6 are

formed in mu&ijr(%\é\ﬁtgypﬁ?é/ !Ql%éﬁs‘iﬁ?@&? q Wmﬁr &ﬁ‘&a]loclgtg rl%%gt%' re encapsulation 1302 are

formed adjacent to the terminal pads 1306. The terminal pads 1306 are formed in multi-row
to provide increased number of I/O connectivity.
Referring now to FIG. 14, therein is shown the cross-sectional view of the

integrated circuit package system 1300 of FIG. 13 along a line 14--14. The cross-sectional
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Referring now to FIG. 14, therein is shown the cross-sectional view of the integrated circuit package
system 1300 of FIG. 13 along a line 14--14. The cross-sectional view depicts the encapsulation 1302
having the external interconnects 1304 extending from lateral sides 1408 of the encapsulation 1302.
The encapsulation 1302 includes a first encapsulation side 1410 intersecting one of the lateral sides
1408 and a second encapsulation side 1412 on an opposing side of the first encapsulation side 1410.
Each of the external interconnects 1304 preferably includes a tip 1414, a post 1416, and a termination

1418. The teMSH&EBIL e HIRRNEAHRSUMIRJ #8 Bse s Lk eRRBRS th b ovsR i RUEA™s a printed
circuit board mteaafusitnar intsgoated eiicaitpackageolystens. deafeialbiyn theotefivination 418 extend

below the seqgnd eneapsulatonsifie 4412 such at iheencansyiation 1302 does,nolimpede the
connections of the ext.erna}l1 interconnects iélbg4 and the next system level. A die-attac paddle
1420 is proviekadmsaldre) aifiestipadalensiprosing sidaf BisHedAecpidosiside1 ¥4 - on an opposing side
of the first paddle sidgch42h\Muitiple favwsonhihe sompialeratsild&areiformed.adiagans and
preferably coglgrllat% to the dlﬁ-ﬁtgqcﬁ%ddle 1420 Eg%rﬁ of the terminal gy@ds 1306 mclléJV%F a first pad

side 1426 and a secrg%atﬁ% side 1 t,e\r/vnﬁgarlgloﬁl tjne s&cond IB%“ e asd" Fs)(%?yasﬁe%ppos?ng side of

the first pad side sh28).witththedfipsnpddiside bd2eé prefardislyicoptated cwitht threfast entapsulation side

1410.  Anppiroratecheirauitdigoh430%mayRe.mevmied with a{aaggn%&ﬁesi&é?ﬁmqél{m die-attach
paddle 1420, with a non-active side 1434 of the integrated circuit die 1430 facing the second paddle

side 1424. EIQEFREPTHATEBHRELE T3, BreHedbouuiacings o Hp6YS BYHBS G itdd) tonnect an
active side 1488tb¢ thetistegratedicircuit die 1430 to the second pad side 1428 and a predetermined

selection of the tip 1814 of (NG GXIGNAIPEEAMRGRARY 15 WARrSIeod bl g (efpinal pads may

be electrically connected to various signals such as, for example, reference source, signals and
ground. It is RRBIGrddsdtbdcPthatt et Bide of Bnvaranerddafiilsratidh JlthePlaRIICT&Ws of the
terminal padschatflgsainabositicalanedmay.beaaapieehytiesigmneadshe dickhe@npajselation 1302

covers the in t ircuit die 1430 and electrical interconnects,1436. The encapsulation 1302
orally cove e e B T RS O
1304, preferaldigBexposimgthhedipndpaddidlsid@s 422 andrprsifiestipadl ditelnst28brdhd 4t

encapsulati0ravﬁm%&%ﬁa&m@ﬁa&&%@ﬁim%@wﬁ% SlcapihAevica &tnuglire, not shown.
The partial cuts 13({3\%we formed in the first g@capsulation sf.iiéje 1410, with the partial cuti 1308 formed
to break contacts bt EBRHAE GRS dAANRNY 250 AN it AhATISANE 1506  HHdhiae

embodiment,diketpaitipd it 4308 sne: made tbetywée Mideo tike attaghtpddiadei 14i2 0 430d dtiegerminal
pads 1306, a!Hé%&ﬁh!i ﬁdﬁ@ﬁ@qgﬁthﬁ&lﬁﬁﬁ{ﬂétéﬂﬁ%cm 1436, such as bond wires or ribbon
bonds, electrically connect an active side 1438 of the integrated circuit die 1430 to the
second pad side 1428 and a predetermined selection of the tip 1414 of the external
interconnects 1304. It is understood that the terminal pads may be electrically connected to
various signals such as, for example, reference source, signals and ground. It is also
understood that the number of rows and configuration of the multiple rows of the terminal
pads 1306 are not critical and may be adapted by design needs.

The encapsulation 1302 covers the integrated circuit die 1430 and the electrical
interconnects 1436. The encapsulation 1302 partially covers the die-attach paddle 1420, the
terminal pads 1306 and the external interconnects 1304, preferably exposing the first paddle
side 1422 and the first pad side 1426 on the first encapsulation side 1410 for connections to
additional integrated circuit device structure, not shown.

The partial cuts 1308 are formed in the first encapsulation side 1410, with the
partial cuts 1308 formed to break contacts between the die-attach paddle 1420 and the
terminal pads 1306. In this embodiment, the partial cuts 1308 are made between the die-

attach paddle 1420 and the terminal pads 1306, although it is understood that the partial cuts
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1308 in the encapsulation 1302 may alternatively be made between the terminal pads 1306 and the
external interconnects 1304 described similarly above. Preferably, the post 1416 and the termination
1418 of the external interconnects 1304 are also exposed by the encapsulation 1302 to allow
mounting to the next system levels (not shown), such as a printed circuit board or a further integrated
circuit package system. Referring now to FIG. 15, therein is shown a top view of an integrated
circuit package system 1500 in an eighth embodiment of the present invention. The integrated circuit
package syStbIF IO IR SRS SRS Bie B rARsERcE T Bekag ybem 1300 of
FIG. 13. The dap ticwk@dapicisiatoaneapsaiatian b sshitiiasiaivan epoxybinioltedeompeund, with
external interganects b0 partisly agsedand sxiending peripheraly fom gl e engapsulation
1502. It i$ understood that the external interconnects 4 may be a number o tyﬁes of leads. For
example, thes@sterRlaliteGniteetio Soauptiay e e B for tanintagirateet cheul patiagiesystem 1500

in a quad flatpaekegrinRadrsminatRadschab RividpstRWaYykiem the periphery of the
encapsulation 15021§erte also ewq{s)eﬁ&ygge enca_p_u:.uslﬁttion 1502. In thi§ em.bodime(pt .a die-attach

paddle 1520, coplanar o e termin il?fd%l,nlsl par(ffgllflyaet%ovsl%vgl By "y r%\tﬁsu(ig i8h 1502. The
terminal padd5as: anstforn&e)immultiglshrewbad peayidetingreagedmvantiber dfhi¥Ontgrmettivity .

Referring nowtq,ff clélage @%@Jﬁ%@mm&*&r%ﬁfrér§§ﬁtﬂ8{}?és\{lﬁﬁﬂeqm§gi%ﬂgfaiﬁ%a“cilEQgEt p_aCkage
system 1500 of FIG, 15 along a line 16--16, The cross-sectional view depicts the encapsulation 1502

having the extsHfEl 1A0ErebRifact: 1B Bemy TRy S A SREPRTHYSE 1808 DR 8hahFaYidtion 1502.
The encapsutatided1662pmncldidesta fikstrexicapautaiortsititd Ghitisterseptied ané okthdilateral sides

1608 and a SS&%grQﬂ‘}?ﬁBﬁlU&?ﬂ%%ﬂq . dfte,9B@N opposing side of the first encapsulation side 1610.

Each of the external iriterconnects 1504 preferably includes a tip 1614, a post 1616, and a termination
1618. The terminatidnisLBASTAIR $has S EHE B8 tHECFrORPEs s th i & S rioh WRRRNAY, [BhPAs a printed
circuit board pa& furthekinipigrate d cHicuiti pRekage: sysieMmirefamblyiothectefipnaling 2618 extend

below the second encapsulation side 1612 such that the encapsulati 502 does not impede the
anmections B R e B B e R P B R R e
1620 is provithed ¢rarhipry affirsteperidigasiole] 282 2rapldoe secon dpha disaisdatie® 45608 dn dpposing side
of t?e fikrjt Daélﬂia%l cﬁigﬁm%]&gjehﬂiﬂé@ﬂ;?ardﬁl‘éi ﬁ%té]%&%éﬁﬂiﬂ%fﬂ%@%&é%l @d&%ﬁ@‘[lﬁgog%ﬁeﬁﬁl oll ,andf_ ;
preferably coplanar to the die-attach paddle . Each of the terminal pads 1506 includes a first pa
D e 1620 o B GBS b B B SR A TR B BdSa Sideof
the first pad sideidéR6reastd thienhesbPHO sidect®@6 preferably coplanar with the first encapsulation side

1610.  Anintegrated cifcufiied 680 may Brraaunted With @P 2AReSVELEB2URdEF the die-attach
paddle 1620, with a non-active side 1634 of the integrated circuit die 1630 facing the second paddle

side 1624. Ef0&4#HRA%sErdoRMdess trign doth ASHntP iras dHAbLYSH! Bodds cEreEtitirtonnect an
active side 1638 akihasitegnaipshtitiodit siie A636: ihdhkeisacbintpashside1 162 8xamdiagfreaietermined

selection of the fig 1614 dPéd@%Fﬁ% "R, INGIEOANGEES 13041t Is Ungderstogn hat ihe taerﬁ‘?épa' pads may
be electrically connected to various slgr1pals sugh as, for example, reference source, signals and
ground. It is &RGRIBBERS oBdethEt theHenivssdro T elanlr cbrfiglraiden dPReartlid-resnendf the

terminal padsdapbisivetekticabandimpyhmadaptadibyicesighpiaatsa side 1610.

Each of the external interconnects 1504 preferably includes a tip 1614, a post 1616,
and a termination 1618. The termination 1618 allows mounting to the next system levels
(not shown), such as a printed circuit board or a further integrated circuit package system.
Preferably, the termination 1618 extend below the second encapsulation side 1612 such that
the encapsulation 1502 does not impede the connections of the external interconnects 1504
and the next system level.

A die-attach paddle 1620 is provided having a first paddle side 1622 and a second
paddle side 1624 on an opposing side of the first paddle side 1622. Multiple rows of the
terminal pads 1506 are formed adjacent and preferably coplanar to the die-attach paddle
1620. Each of the terminal pads 1506 includes a first pad side 1626 and a second pad side
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The encapsulation 1502 covers the integrated circuit die 1630 and the electrical interconnects 1636.
The encapsulation 1502 partially covers the die-attach paddle 1620, the terminal pads 1506 and the
external interconnects 1504, preferably exposing the first paddle side and the first pad side 1626 on
the first encapsulation side 1610 for connections to additional integrated circuit device structure, not
shown. Preferably, the post 1616 and the termination 1618 of the external interconnects 1504 are also
exposed by the encapsulation 1502 to allow mounting to the next system levels (not shown), such as a
printed circuit Barihsreirititnar IteRhtice difehitspdalagPeyateiide of ty Bré Radhjske Ysblication of
this inventionwzbrretingathede 1636 ptpadslia gomer oftigbunid; ieapsuptibe extaemal leads to be used
for signals that may gifigruise.be fied IaPAWETOL YN RIPIENCE, TIHEAIG F2sugas hg desion
constraint for a package With finer lea pitch t eré/by facillllttlatlng manuafacturing and assembly onto a
printed circuifisciigsiPaEl 1828 viter sarmsie apgidaidre! Withniserdrel sitieidhdiratidie fasidderminal
pads electrically cosesiad dQia.oreunduriaiencadheninention alse providesyassaleclspnagnetic
interference %EMCQ skllietld or radio fr?q‘tjenct:i)(](Rlé) slf%i:%d.f i Re;ferritng now.%odqus %ﬁ tlg]?rein is shown
a top view of an |nT§geFa &d circul (E’)Cac na'agce S(S’/sS em G'in'a Hinth €mbodiment of6 e %regent
invention. Thetopdview ddpidts2thenhtegradtcoircgit pelckage sfyshentiB00 Mointed ovemal carrier

1710. An integrated fircUisEevie) dfddsSuethask RERHeVIGe n&%ﬁ%f&k@ﬁcgﬂg%ﬁﬁq@ég%atw circuit
package system 300 to form a package-on-package (POP) configuration. eferring now to FIG.

18, therein is'éAGWNEEEs R ol AR the TG r U GG P a kA GE ) tert F78/60as
exemplified bynthstiop viewwhofmkhibelat alongral inefik8raidn diteentelgraied dirbeitpaickbgelsystem 300

includes the tpsr(ggiﬂqﬁopgqgcﬁga)ﬁlgp%efiggfgp{%g%@,pd%g@gig&ggde 410 of the encapsulation 302 and the

external interconnects 304 at the second encapsulation side 412, on an opposing side of the first
encapsulation side 419, srtsHigen tdre e e 7t eratedrpigciitetisated) circutbelélreisiory 12 is
mounted ovemtbe dntegratesh CiTayitRApKAYR BYSEP3RAI At ther{erninahpad a6 16ahimembodiment,

the integrateg circ%&) %ﬁg%&ﬁ&ﬁg%%ﬁ}éﬁﬂp&%f{f}%@g hl}ﬁa rarlg?ga%ifcuit with eevi;ce intgchceonnects

1840, wherein the device interconnects 1840 are electrica Iy%onnec¥eeé fo'the errlﬁlsﬁg? pads 306. The

external interddnnadthadustpradialie ogosadthy thet eneampsialatior BOXK) diacereadhyieenitected to the
carrier 1710, while theteuniral fres dA&pravide-elastiral comrachen ohths.intrawiad gircuit device
1712 to the intelgrated circuit acka)gf? S){stem 300 to Prﬁ%ide pag\l;%%%- npackage (PQ%?
configuration™" mﬁté%rl‘mg Aol F B T araT s RO AT ATO5 W VARG SRSEPEY Wrcuit
package systET21000lawantentting b ddimentspstene lpvelsembirshentonsuheseppvieed depicts the
integrated cirgyjt PAckrgg SYst éggimﬂpp&gl&&v%@&arrier 1910. An integrated circuit device 1912,

such as a QFN device, is mounted over the integrated circuit package system 300 to form a
package-on-packagt BOBESNfRRIHIGA. Of hiRErEHHRG-fORPES RO S TINERLRTS KheRvis™a
cross-sectional giewdfibe inteyatecheirdeitpackage:systenanh@O 0 ffklCothSaiane: ailime20--20. The

integrated circuit pack em 1900.inglud ructural similariti the integrated.circuit package
aystom 1700 N T F e T L e e 306 o
the first encalssdiatieh Siejeby1 DO o2 mamyssaion 30wl exterhariviescoriede28b4 at the

second encapsuigtionssigRhd2 sanphn QpResiag, Side ohthaifirstencapawation siderdilQale connect to
the carrier 1ge][fc:)dtrically connected to a ground reference, the invention also provides an electromagnetic
interference (EMI) shield or radio frequency (RF) shield.

Referring now to FIG. 17, therein is shown a top view of an integrated circuit
package system 1700 in a ninth embodiment of the present invention. The top view depicts
the integrated circuit package system 300 mounted over a carrier 1710. An integrated
circuit device 1712, such as a QFP device, is mounted over the integrated circuit package
system 300 to form a package-on-package (POP) configuration.

Referring now to FIG. 18, therein is shown a cross-sectional view of the integrated

circuit package system 1700 as exemplified by the top view of FIG. 17 along a line 18--18.
The integrated circuit package system 300 includes the terminal pads 306 on the first
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The integrated circuit device 1912 is mounted over the integrated circuit package system 300 at the
terminal pads 306. In this embodiment, the integrated circuit device 1912 includes a packaged
integrated circuit with device interconnects 2040, wherein the device interconnects 2040 are
electrically connected to the terminal pads 306. The external interconnects 304, partially exposed by
the encapsulation 302 is electrically connected to the carrier 1910, while the terminal pads 306 provide
electrical connection of the integrated circuit device 1912 to the integrated circuit package system 300
to provide a ﬁﬁ%@@imp%%éb% PBPyEanTigtiiatioh? and Bty i RS 2P4tAefin is shown a
cross-sectionatvidwmehpnlintegkided Areuihpapsagessyatesn (Bd 00ss indlars titnfrd sid® 4ncamoeleventh
embodiment gf ntrpeectg(r)edslgggririle\:/reﬁ%n. The integrated circuit package system 2100 includes structural
similarities to the integrated circuit package system 1700 of FIG. 18. The integrated circuit package
system 300 providddehatearntfifsatsiaoecoly tRe SirseuwnrehpLti Ao Misigiater ol thegespsulation
302 and the exiriabinieRORRGGTS 304 3dshenseransbensansulRtianr sideiti2uieBaropnosing side of
the first encapscﬂlgéion 34%4%01}1%8 concpe.ct to a.%ar ier 2110.  An ingﬁgr% d circuit device 2112,

a (& rated circuit wi evice nterconnects erein the devic
such as a packaged intégited ireitc i olinted 6VErHe m‘iegrateo1 cireuit package system 300 at

the terminal pelds308¢F hd4itegratedeidlit @ovice® 10 2lis mountédalesthe idtegratedadircuit

package systlﬁteré%@%st@@@;gmm Barls-39§ frming JIRER wenligutationy n thisempegdiment, the
integrated circuit device 2112 includes solder balls 2114 that are electrically connected to the terminal

pads 306. ThE"EetALintBIEMHRLTRI8H P HS rfitp XS EecBiF theBREsisEURALBR BEE - Giectrically
connected todiheicakvere2710, twvttitei e eeh il pgask3f6 sgre prévidechtovide ctieethpconnect the

integrated cir&g{%@\ﬁ;@g%g@ﬁgﬂm%ﬁntegrated circuit package system 300. Referring now to FIG.
22, therein is shown a cross-séctional view similar to FIG. 19 of an integrated circuit package system

2200 in a twelfth eRB/GETRFeAPYT hdStedenthfiiEhiio oMt iRy Matdd CirkLinFEENad €1&pEtem 2200
includes strugtutaksisyitaritisedathedntegrtethane it papkags sysiemnl 0Q ehHicy 48idde integrated
circuit package system 300 provides the termingl pads 306 on the first engapsylation side. 410 of the
encapaulation SO s e e B et o GE4 61, on an
opposing sideitstihdefirat ENcapseation@idedevioe.ds corvméast evea barnigaeppadcircuinpagheggrated circuit

device 2212, sueh 38@ddliBaihadshoedntpd nyertaspjnisgialed sircuit package system 300 at the
terminal pads 306. The integrated circ ibnd vice 2212 is mounted over the integrated circuit package
System 300 at the BHRTHER PRAS B ot G THo B bR AP e AT integrated

circuit devicecﬂzaiz_pm@iagbes/sdniémﬂmﬁﬁll_GzzQ&lﬂnatadieedéeﬂ@cﬂﬂ}edothWédito}thgat&ag_dnaI pads
306. The exteroahineeanneetS:FR4uRRLIAINRRSH RyhaencrrsYiation.30&ds akrsiisally

connected to the carrier 2210, while the terminal pads 306 are provided to electrically connect the
integrated cirblfit dévicBe2B e e tha b §rakage Y pRekagESy <hsrraun! PadRE R how to FIG.
23, therein isfehiositapstopivievidoian dftdgraiegwireldh pazkadehsysiemal 306 donackhir toanih
embodiment gt the present éﬂi@”ﬁo'{‘ <1115 19D vigw %Q%}Q’%&Q%ﬂ’&%%%%‘Eegc%'%‘féh@ﬁ%i%%% gystem 2300
with a package encapsulation 3 5flor forming a B%cﬁage-ln-pac age ?PIFP) configuration.

Referring now? ©9Iest 24hearefs 19 ¥hown a cross-sectional view of the integrated circuit package

system 2300 as exgrepiifiegdaes thectepd¢iavs abFEIGs 23R8 AHg: 2frddied circuit package

system 300 at the terminal pads 306. In this embodiment, the integrated circuit device 1912
includes a packaged integrated circuit with device interconnects 2040, wherein the device
interconnects 2040 are electrically connected to the terminal pads 306. The external
interconnects 304, partially exposed by the encapsulation 302 is electrically connected to the
carrier 1910, while the terminal pads 306 provide electrical connection of the integrated
circuit device 1912 to the integrated circuit package system 300 to provide a package-on-
package (POP) configuration.

Referring now to FIG. 21, therein is shown a cross-sectional view of an integrated
circuit package system 2100 similar to FIG. 19 in an eleventh embodiment of the present

invention. The integrated circuit package system 2100 includes structural similarities to the
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The package encapsulation 2302 encapsulates the integrated circuit package system 300, as an
example. The integrated circuit package system 300 provides the terminal pads 306 on the first
encapsulation side 410 of the encapsulation 302. The external interconnects 304, partially exposed by
the encapsulation 302, electrically connect the integrated circuit package system 300 to a first carrier
side 2416 of a carrier 2410. The terminal pads 306 provide electrical connection of an integrated circuit
device 2412, such as an integrated circuit die. The integrated circuit device 2412 is mounted over the
integrated cirdfp4ckelge s padars oG et O pntigl ﬂ)gdg BRI IdE Y Package S ackage (PIP)
configuration300 pilsvitis @mnfeadinaepidiseinie giatad: eiicatdaivasidd 1 2isfaleciicgiylennnected to the
terminal pad 6 with device interconnects, 2420, such as bond wires. or ribbon bonds..The carrier
2410 a0 incl AR B e B S N S RS ot
preferably set8naféhedimbeinterebtineetdestiOhtassarieiwat A 24 rmed on the second carrier side
2418 to provide elegiigal gavaeaien dovibe Nex! SyHam ipukhged iReiRtENEIRON 10dtneb, therein is
shown a cross-sectional vie\q simil.ztir tokFIG. 2?% of Fgln&)intet rated.cirlcuitdE qgagﬁlsystem 2500 in a
fourteenth emMbadimieRt 8 the %F(éusleﬁfl ntention, The |r§]ttegf°afteer Citchit package §;}§f8$rr1avf 00 includes
structural sinvilaniiedetocthe ihegranednsifcvitepdbkagesysie 20 PokriG SR8 petkadee
encapsulatiog.gnQl2 SREaRFIBIESINS ﬂ’@iﬁg[ﬂ?’aﬁ%ﬁit Ragkag-syRiem 3R0nEbedniegraled circuit
package system 300£rovides the terminal E{a s 306 on the first encapsulation side 410 of the

encapsulatiofZts . 2Hhe BREdps e Bt 2 Mddhaiamreiisa e (e ESadrar iarBhRdtts 304 of the
integrated cirgst pﬁ&ieagﬁesyslteimemnwim ;be, tesrmibitioxnpddd df_ythheexteapailhni@rc_mmects 304
extended belgw.the 5e¢oNL.6nGaRSUIALIAN SI08 thl Zunile HRGIGHNINGLERAR:38 RQVigE, glectrical

connection of the integrated circuit package system 300 to an integrated circuit device 2512, such as
an integratedFlGFEift i eSOPREF Nty FARSHS Fe O YBVIEEI95 2115 1o dln Bt SOEHtRETHISRALRE circuit
package systgriegOfbat the terminal pads 306 forming a package-in-package (PIP) configuration. The
integrated circuit deyice 2512 is electrically connected to the terminal pads 306 with devi
intorcomects 25701 e BBl e S50 Bt The A AT da b e external
interconnect®B04 ivtegitiedcespbedkbgethizsisariiage encapsifttiomradnefdr laberipibedinnection to

the next systgelgigl (ML SRAMNd circ RETENIKING KRV FIEineRtsHRINS BRI AS ®SBesectional
view similar to FIG. 23 of an integrated circuitgp%ck e&ystem 2600 in a fifteenth embodiment of the
Bt

present inverlBSA e HEG PALSAREI PR P Jé60nIseIatdS LHichirAr & idFles to the
integrated cirditpackegthsystem 2300 didriGih23irk paskadaiensalpsutiomhe6d2mnkapsulates the
integrated Cirgyht RACKAYE SR BN NS 4 SXHVREond enmdmﬁmm%%ﬂtaf?@ggﬁa%system 300

provides the terminal pads 306 on the first encapsulation side 410 of the encapsula 2. The
external intertgh AEGSHE £t 19 tARNEHdaASHENOA382, electrically connect the
integrated circuit packagesysteirtd0aeonera frsiuchtrier fSitehgt 1onafuatcaver 6 Ledrivederminal
pads 306 provide electrical connegtion of the inteqr ircuit pack tem_ 30 n.integrated
Crcuit device TE TSP B B e e megrated
circuit, such &°anEdloyeidherialp BOAY FatIRIgE g oYRBPOVEr thictsrtapthreds dPeUiripakage system
300 at the terroipabRAEs 306, ARG ARG RN ipREKAGE(RBPIcaRlumtiondlhaimegrated
circuit deviceb2612 ifz?le%tlritcallg ci)nnecﬁad to thett rrtnint I ptads. 396 V\gth %%vic intergonqects 2620,
such as solder’ %B?‘nps.z“l'heacélfrieer SE1G AsE EUdes h SEcohd Carmer Ssiée 26 é‘e e&xp%rélgd by the
package encapsutatiort2B02pawith]p referal hydlecmicabpaden 262 2s fdentechinctrastsbiedhearrier side

2618 for electrical-conpesHen iR ¥E&%ﬂﬁ¥b§&'§§@mal%§§!)videdI%?@?JHHQaﬂ?%ﬁgéa@16%?‘[6 gkgin is shown
a top view of an integrated circuit packaqe system 2700 in a sixteenth embodiment of the present

invention. TheTHEJFIET il (Rt Paiayae St 286 5h i85 Wuctural similarities to the integrated
circuit package syskefiar609 obw-16 . H@na3F-kGeréin Tikeslopnviewplepistoénengegsuwdtian2i’/02, such as

of an epoxy @&39%? cmpos Withaxien RGeS iR QPR IR PSR @pdetending
peripherally from the encapsulation 2702.
shows the integrated circuit package system 2300 with a package encapsulation 2302 for
forming a package-in-package (PIP) configuration.

Referring now to FIG. 24, therein is shown a cross-sectional view of the integrated

circuit package system 2300 as exemplified by the top view of FIG. 23 along a line 24--24.
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Terminal pads 2706 provided away from the periphery of the encapsulation 2702 are also exposed by
the encapsulation 2702. A die-attach paddle 2720, coplanar to the terminal pads 2706, is partially
exposed by the encapsulation 2702, and partial cuts 2708 in the encapsulation 2702 are formed
adjacent to the terminal pads 2706. In this embodiment, the partial cuts 2708 are formed preferably by
drilling isolation holes in the encapsulation 2702, such as to break contact and individually isolate each
of the terminal pads 2706 from the die-attach paddle 2720. Referring now to FIG. 28, therein is
shown a top VidWPHagrirtegratotirclft paaesyaisydeintestedinis dbhaitss i iempdlitient of the
present inveniicsxambR.intagrated cacitpagiapesysiem 28Dprintludes strudibrahsiriadties to the
integrated C'r&‘é‘%i?&%%%‘gﬁ%lﬁé(éte”s‘lé?eO%BfoF{ x 28N RN Gt NErfRR Visw depicts ap. enggpsulation
2802, such as of an epoxy molde compound, wit externaPmterconnects 04 partially exposed and
extending pauphébalirireed thie BRcessutatitnR802. electgpininpadstbeosisEaird<draway from the

periphery of theiepeapseiation RB0RRIRARe QuPaesl hyatba@acansulation-480d! fudies@stach paddle
2820, coplanar to the terminal pz%ds. ZSOphhsiEartlall% exposed béét}gﬁ ncacgsgslatlon 2802,dand partial

cuts 2808 in ﬁﬁ(éwedr?c%ﬁcstﬁ Ao 280248 et 3G jaccénfl {to({%‘g ermlnaflba 2808 is
embodiment cihaipahtial dixs 28@8&re fuemiedeprefelalilyibynpantially cuttirg inpegtisdly drifiinig, or
partially sawipg (EeRCHER AN 536 GNGRPIHIAION 280236668 godaderaak.comast pad.solasgeach of the
terminal pad5928_0 %?n the die-attach paddle%2820. Rﬁg‘erring n{gw f%y]@:IG?%%,%herein Is shown a
top view of afiGMi8BF4I&Y circuit package system 2900 in an eighteenth embodiment of the present

invention. The integirated eﬁﬁu&imamkalgeimte@:&@@iﬂ_ratelwickeQASﬁustelbatr_ﬁiEﬂiijzaﬂiimctedtln@ integrated
circuit package. Sysigm (08 9b& l%rhSdJlfag nevigndepicts anencaRRHAIQLS BBk SHGas of an

epoxy molded compound, with external interconnects 2904 partially exposed and extending
peripherally fid%h tABieheapdioR e, @ sequinfitEifatid290B proviesd &WdlerrBirkase periphery of
the encapsulaitiapsa8@3rarealso@xpesenpydhe eaaapsulaiian 202, bartiakeudts 29084n4he

encapsulation 2902 ar forme(% adjacent t terminal pads.2906. In this embodiment, the partial
Cuts 5508 ard IO Crera By T At R he e e et B el o o break
contact and ildRlidually isolate each of the terminal pads 2906 from an encapsulated die-attach paddle

(not shown). Refauingenew 16 FI6 230mtherein sfofRorioss QR AdeYY R aRiiieseiHradeie 3000
having termirlgl extensiong 3002 ina intermedi%;%g1 step of formiglg the integrated circuit package

system 100 ot FIGCEHE i SteytaPpadefe 5088 mAlds ABHENE sBIRA SO 2 8P nhbtithg the
integrated circwintien 230 comiel@EtR] diveiintedrak padelie2300idudes stribemiamifadtigsngtiwocess of the

integrated Cir&%g&%%%&ymé@gﬂeﬁomeéﬁ@ﬁt'i@.teﬁf\‘?iﬁé%'k‘ié‘é?&%%-ﬁ@@&? S the paddle
0

portion 3004 formln? the terminal pads 106 of FIG. 1. Referring now IG. 31, therein is shown a

top view of afiARYFAEH RIS STBEh AU RAThISaIeXEhsiBhs 310InIs S AtErTRIREaep of forming
the integratedycicauiB@apkagecsybte rmrRddiopddG3 @ dhehntégiadpapdiamhOldeciuces shpaddle

portion 3104 for. mapRing jhe iﬁltee&{&tes%%ig&ﬁ‘gd}i%sloo QAN 1S TQeeJ&‘etﬁ%{gr'lB%dd'e 100is cutin

onnec
the manufacturing process of the integrated circuit package’system 1300 o "13'to Isolate each of

the terminal SXeASIBASGEOTHSHBARRERES S10BTS 10r it péetatinfien Ahtiefgbe viend. 9.

interconnects 304 extended below the second encapsulation side 412.

The terminal pads 306 provide electrical connection of the integrated circuit package
system 300 to an integrated circuit device 2512, such as an integrated circuit die. The
integrated circuit device 2512 is mounted over the integrated circuit package system 300 at
the terminal pads 306 forming a package-in-package (PIP) configuration. The integrated
circuit device 2512 is electrically connected to the terminal pads 306 with device
interconnects 2520, such as bond wires or ribbon bonds. The termination 418 of each of the
external interconnects 304 is partially exposed by the package encapsulation 2502 for
electrical connection to the next system level (not shown).

Referring now to FIG. 26, therein is shown a cross-sectional view similar to FIG. 23

of an integrated circuit package system 2600 in a fifteenth embodiment of the present
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Referring now to FIG. 32, therein is shown a top view of an integral paddle 3200 having terminal
extensions 3202 in an intermediate step of forming the integrated circuit package system 1300 of FIG.
13. The integral paddle 3200 includes a paddle portion 3204 for mounting the integrated circuit die
1430 of FIG. 14. The integral paddle 3200 is cut in the manufacturing process of the integrated circuit
package system 1300 to isolate each of the terminal extensions 3202 from the paddle portion 3204
forming multi-rows of the terminal pads 1306 of FIG. 13.  Referring now to FIG. 33, therein is shown
a cross-sectigHEN 8w DrarsHEe stediErathitsorsge28)Siarivdentrus i sl uss iRtdfmediate
step. The encapstatationrdh0d amdees shecintegoated cirGuitslie A63acand thegleatiical rderconnects
1636. The ene%%gsstﬁlﬁpe%rt\h%sog X gH’aCEIﬁé Gover, ths (g{gﬁla%]@dzhspa%degilae 1620, the terminal pads 1506 and
the external interconnects 1504. As shown in tHis gtep, the’ |e-attacrﬁppaddle 1620 is integral with the
terminal pads 1506 Priafegstsey, afe i dackrea eyaine e rapmslsatisreraisiofagied @ eyl fisterconnects

1504 are alse®xpasachyithe eancapsuatignulald. 302. Refeskivenawdednifsc340dhpirinlip the

structure of FIG. 33 in aihgrindingﬂst%p g%rzfo mtlr:jg Hﬂe integr%}ed tCiI’Cl,[Iit packatl e IS(Xstemt1500 of FIG.
16. The encapSISHidH TGSy YarRsvat SUER S DI MR 1S TEBIRE KIS BIE&R the contact

between the t&ftheivrakgacsdB506salrdthe die-attach pHU dldcl®atnThadyritdipng steploariially exposes
the die-attach paddig-l 820 andthe deireinglRRgR 106 MM he eRcaRsulatian tede. Ihe.

encapsulation also exposes the external interconnects 1504, Referring now to FIG. 35 therein is

shown a flow chart'8f i iRERHRA Cifbeil PeRREd S LG ATIE08%hr Mdhatskissthiirgalittgrated
circu_it packagﬁmystamhlﬁlo anbah gﬁtbaﬂhyleBﬂﬁ)tipeqkag&entgiwwtdmac ﬁheisy&gtemdaﬁﬁﬁ_itncludes
forming a die;atiagh Raddle.Aderming eatdyand.A0 Ssterahintereoanast balowhe teppjnal pad in a

block 3502; connecting an integrated circuit die with the terminal pad and the external interconnect in a
block 3504; f6PRiAYUIRENEAPUREINAHEIARG STt EHap slrakitAlsigerapecd &x8snaraidpsulation
side, opposingde Boe finsh siclecsurietsoaiaedB0tegeatad GirgsitbdigpwitiThaectensinal padexposed at
ghSeOgrst en\c(:zﬁlsc&ldgtison siggn ncq1 trklleer esfger I inter%cs)gdﬁ%ct tgé(tearllcq(ig below t a% ﬁrﬁcjgl%p%iﬂg 21”3 block

another isr%por ant aspect o tSé %x Sent inventfon is that it valu
services the histeibhl wleadiet realicifgTdstaedirplifyintsaysterrisicandlndrd8sipg gesfoemhance.
These and othghvalbRRIenasieectsseithe aresent invention consequently further the state of the
technology to at least the next level. Thus, it has been discovered that the integrated.circuit
package system of thiS HrEsBRYil0entior fu Hﬁ%ﬁ&lﬁﬁB&W&ﬁt ORd"Hdre %}élﬁ?ﬁ{ﬁt(?a/ﬁlg?fbt unavailable
solutions, capadilitiesyserd Rifietionalisspabtsmbpdmprovihgyipleecmaneasiiog. rdltabititsgratad reducing
cost of integraed; GieuiLRackage fYGIRALIENG RN RIRRRS IS M AN EoREOMAR DS RIE:

straightforward, cost-effective, uncomplicated, highly versatile, accurate, sensitive, and effective, and
can be imple&fteaBy HEh g khlA-cORTpemERs it Frefetionat ecoBATietn
manufacturinghcap phiciatio noapelindiliwati@Rternal Wiite thecineemt piarialy beenrddesdriaeaddmgonjunction
with a specifigep1 EEr’:ﬂ%@? ethE’ae Hﬁ'ﬂ%ﬁ?’%g. that many alternatives, modifications, and variations
will be appar ight of the aforegoing description. Accordingly, it is

nt%o those sllglltllﬁed in the art in
intended to embrackama ddsteifarivailemptridatBiks prtPRayfidisisarIdntiRRRPEEcscope of the
included claimsoAf ppatars hitbgriplargisebiorh hareinmshaws nihe aaempanybeikawings are to
be interprete%aigs %dléy?;[rggr\tlgl yngxggs%di@}itit?l gr?crgl?)gﬁlation 2702, and partial cuts 2708 in the
encapsulation 2702 are formed adjacent to the terminal pads 2706. In this embodiment, the
partial cuts 2708 are formed preferably by drilling isolation holes in the encapsulation 2702,
such as to break contact and individually isolate each of the terminal pads 2706 from the
die-attach paddle 2720.
Referring now to FIG. 28, therein is shown a top view of an integrated circuit
package system 2800 in a seventeenth embodiment of the present invention. The integrated
circuit package system 2800 includes structural similarities to the integrated circuit package

system 500 of FIG. 5 and FIG. 6. The top view depicts an encapsulation 2802, such as of an

epoxy molded compound, with external interconnects 2804 partially exposed and extending
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What is claimed is: 1. An integrated circuit package system comprising: forming a die-attach
paddle, a terminal pad, and an external interconnect with the external interconnect below the terminal
pad; connecting an integrated circuit die with the terminal pad and the external interconnect; and
forming an encapsulation, haying a first side and a second side at an opposing side to the first side,
surrounding the integrated circuit die with the terminal pad exposed at the first side and the external

interconnect ext,endm{g below the second side. 2. The system as claimed in claim 1 further
comprising paFtAMEathgRehe sasstlaiRh?a8acent to the terminal pad wherein the partial cutting
includes partial savmaguiﬁﬂ)t&td@a&mmﬂ@n@fmﬁgﬁ@ndtlﬁt(phmry of Bme'lélﬂeaﬁyﬂtelﬁha&ﬂaumed in claim

1 further com nsw;g Opeac[% Qteth% th atelzglnc l%“&‘lea tv\ﬁga % att P?‘Clﬂé%%‘l?nﬂﬂe terminal
pad wherein the p rtial cut tlng includes partla sawing, isolati | r|n Ing, and etching. 4

The system éé“%ﬂa%ﬁ@édIMM?HnWFén‘?thﬁlﬁgfm@]@%ﬁﬁ% ﬁa@m@t&?ﬁd‘iﬁe%mahfﬁ)ad includes
forming the ternipalne ¥eia withcthgidiemttaat Ragdster pads 2806. In this embodiment, the

partial cuts 2808 are formed preferably by partially cutting, partially drilling, or partially
sawing trenches in the encapsulation 2802, such as to break contact and isolate each of the
terminal pads 2806 from the die-attach paddle 2820.

Referring now to FIG. 29, therein is shown a top view of an integrated circuit
package system 2900 in an eighteenth embodiment of the present invention. The integrated
circuit package system 2900 includes structural similarities to the integrated circuit package
system 700 of FIG. 8. The top view depicts an encapsulation 2902, such as of an epoxy
molded compound, with external interconnects 2904 partially exposed and extending
peripherally from the encapsulation 2902.

Terminal pads 2906 provided away from the periphery of the encapsulation 2902 are
also exposed by the encapsulation 2902. Partial cuts 2908 in the encapsulation 2902 are
formed adjacent to the terminal pads 2906. In this embodiment, the partial cuts 2908 are
formed preferably by drilling isolation holes in the encapsulation 2902, such as to break
contact and individually isolate each of the terminal pads 2906 from an encapsulated die-
attach paddle (not shown).

Referring now to FIG. 30, therein is shown a top view of an integral paddle 3000
having terminal extensions 3002 in an intermediate step of forming the integrated circuit
package system 100 of FIG. 1. The integral paddle 3000 includes a paddle portion 3004 for
mounting the integrated circuit die 230 of FIG. 2. The integral paddle 3000 is cut in the
manufacturing process of the integrated circuit package system 100 to isolate each of the
terminal extensions 3002 from the paddle portion 3004 forming the terminal pads 106 of
FIG. 1.

Referring now to FIG. 31, therein is shown a top view of an integral paddle 3100
having terminal extensions 3102 in an intermediate step of forming the integrated circuit
package system 900 of FIG. 9. The integral paddle 3100 includes a paddle portion 3104 for
mounting the integrated circuit die 1030 of FIG. 10. The integral paddle 3100 is cut in the
manufacturing process of the integrated circuit package system 1300 of FIG. 13 to isolate
each of the terminal extensions 3102 from dam bars 3106 to forming the terminal pads 906

of FIG. 9.
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5. The system as claimed in claim 1 wherein forming the encapsulation includes exposing the
die-attach paddle coplanar with the terminal pad. 6. An integrated circuit package system
comprising: forming a die-attach paddle, a terminal pad, and an external interconnect with the external
interconnect below the terminal pad; mounting an integrated circuit die to the die-attach paddle;
connecting the integrated circuit die with the terminal pad and the external interconnect; and forming a
first encapsulation, haying a first side and a second side at an opposing side to the first side,

surrounding the mtgﬁf%(fé‘tgdiff’&ﬁf’ﬁé%ﬁﬂ e TiARY BAd Bhysdachrthiirrstishaddiind Kk external
interconnect exierdifithinel @amdheosed20d §ide. internfedidie mt&rfoaﬁlﬁgatmedtagrataﬂmlﬁ;wherem

forming the ter inal %derhn?%geo? H&n {R9 Jirhultl leerrél W 811: t%fObelr{nlm %R a%dle rpt%r on %%Ointem as
c

claimed in claim ggfu er comprising mounting arrt int grate ircuit device overthe terminal pad.
9. The systerfPaBialine i REm G fifehs dioMpPisingC. 14. The integral paddle 3200 is cut in

the manufacturing process of the integrated circuit package system 1300 to isolate each of
the terminal extensions 3202 from the paddle portion 3204 forming multi-rows of the
terminal pads 1306 of FIG. 13.

Referring now to FIG. 33, therein is shown a cross-sectional view of the integrated
circuit package system 1500 of FIG. 16 in an intermediate step. The encapsulation 1502
covers the integrated circuit die 1630 and the electrical interconnects 1636. The
encapsulation 1502 partially covers the die-attach paddle 1620, the terminal pads 1506 and
the external interconnects 1504. As shown in this step, the die-attach paddle 1620 is
integral with the terminal pads 1506. Preferably, the post 1616 and the termination 1618 of
the external interconnects 1504 are also exposed by the encapsulation 1502.

Referring now to FIG. 34, therein is the structure of FIG. 33 in a grinding step for
forming the integrated circuit package system 1500 of FIG. 16. The encapsulation 1502 is
partially removed, such as by grinding, to isolate and break the contact between the terminal
pads 1506 and the die-attach paddle 1620. The grinding step partially exposes the die-attach
paddle 1620 and the terminal pads 1506 from the encapsulation 1502. The encapsulation
also exposes the external interconnects 1504.

Referring now to FIG. 35 therein is shown a flow chart of an integrated circuit
package system 3500 for manufacturing the integrated circuit package system 100 in an
embodiment of the present invention. The system 3500 includes forming a die-attach
paddle, a terminal pad, and an external interconnect below the terminal pad in a block 3502;
connecting an integrated circuit die with the terminal pad and the external interconnect in a
block 3504; forming an encapsulation having a first encapsulation side and a second
encapsulation side, opposing to the first side surrounding the integrated circuit die with the
terminal pad exposed at the first encapsulation side and the external interconnect extending
below the second side in a block 3506.

Yet another important aspect of the present invention is that it valuably supports and
services the historical trend of reducing costs, simplifying systems, and increasing
performance.

These and other valuable aspects of the present invention consequently further the

state of the technology to at least the next level.
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connecting an integrated circuit device with the terminal pad; and forming a second encapsulation
covering the integrated circuit device, the terminal pad, and the first encapsulation with the external
interconnect partially exposed. 10. The system as claimed in claim 6 further comprising: providing
a carrier with an electrical connector attached thereunder; connecting the external interconnect over
the carrier; connecting an integrated circuit device with the terminal pad; and forming a second
encapsulation covering the integrated circuit device, the terminal pad, the first encapsulation, and the

external interconnettbvémiie ey flispoveredithat e integidied G IESHLRRPRER Yty stehs BGHBlising: a

die-attach paglé@tion furnishes important and heretofore unknown and unavailable solutions,
capabilities, and functional aspects for improving yield, increasing reliability, and reducing
cost of integrated circuit package system. The resulting processes and configurations are
straightforward, cost-effective, uncomplicated, highly versatile, accurate, sensitive, and
effective, and can be implemented by adapting known components for ready, efficient, and
economical manufacturing, application, and utilization.

While the invention has been described in conjunction with a specific best mode, it is
to be understood that many alternatives, modifications, 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, modifications, 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.
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a terminal pad adjacent with the die-attach paddle; an external interconnect below the terminal pad; an
integrated circuit die connected with the terminal pad and the external interconnect; and an
encapsulation, having a first side and a second side at an opposing side to the first side, surrounding
the integrated circuit die with the terminal pad exposed at the first side and the external interconnect
extending below the second side. 12. The system as claimed in claim 11 wherein the
encapsulation includes a partial cut adjacent to the terminal pad. 13. The system as claimed in
claim 11 whePgiAtth&!direddsulation includes a partial cut between the die-attach paddle and the
terminal pad. 14. The %}s.tem ats(?laime;d in claim Jfl wherein the die-attach paddle and the
terminal pad are integral to Sach ofher. o PAS ﬁeesgys/se em a8 clafmed in claim 11 wherein the
die-attach paddle isfexposetdioniatieraddiapsitanionlard. codlanaxigiohl thiccteemivalvptdthe 16, The

system as claimed in claim. ik whereindhe dntegrei@d eiainiidisiis mounted to the die-attach paddle.

connecting an integrated circuit die with the terminal pad and the external
interconnect; and

forming an encapsulation, having a first side and a second side at an opposing side
to the first side, surrounding the integrated circuit die with the terminal pad
exposed at the first side and the external interconnect extending below the

second side.

2. The system as claimed in claim 1 further comprising partial cutting the
encapsulation adjacent to the terminal pad wherein the partial cutting includes partial

sawing, isolation drilling, grinding, and etching.

3. The system as claimed in claim 1 further comprising partial cutting the
encapsulation between the die-attach paddle and the terminal pad wherein the partial cutting

includes partial sawing, isolation drilling, grinding, and etching.

4. The system as claimed in claim 1 wherein forming the die-attach paddle and

the terminal pad includes forming the terminal pad integral with the die-attach paddle.

5. The system as claimed in claim 1 wherein forming the encapsulation

includes exposing the die-attach paddle coplanar with the terminal pad.

6. An integrated circuit package system comprising:

forming a die-attach paddle, a terminal pad, and an external interconnect with the
external interconnect below the terminal pad;

mounting an integrated circuit die to the die-attach paddle;

connecting the integrated circuit die with the terminal pad and the external
interconnect; and

forming a first encapsulation, having a first side and a second side at an opposing
side to the first side, surrounding the integrated circuit die with the terminal
pad exposed at the first side and the external interconnect extending below

the second side.

7. The system as claimed in claim 6 wherein forming the terminal pad

includes forming multiple rows of the terminal pads.
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17. The system as claimed in claim 16 wherein the terminal pad includes multiple rows of the terminal
pads. 18. The system as claimed in claim 16 further comprising an integrated circuit device over
the terminal pad. 19. The system as claimed in claim 16 further comprising: an integrated circuit
device with the terminal pad; and a package encapsulation covering the integrated circuit device, the
terminal pad, and the encapsulation with the external interconnect partially exposed. 20. The
system as claimed in claim 16 further comprising: a carrier having an electrical connector thereunder
and the external intérconné%‘f’rr?éfﬁfﬁ’[’éoaﬁ\/@p?lfﬂ citrigpiEn Snfahate AR e RREBANELted with the

terminal pad;igggtated circuit device over the terminal pad.

0. The system as claimed in claim 6 further comprising:

connecting an integrated circuit device with the terminal pad; and

forming a second encapsulation covering the integrated circuit device, the terminal
pad, and the first encapsulation with the external interconnect partially

exposed.

10. The system as claimed in claim 6 further comprising:

providing a carrier with an electrical connector attached thereunder;

connecting the external interconnect over the carrier;

connecting an integrated circuit device with the terminal pad; and

forming a second encapsulation covering the integrated circuit device, the terminal

pad, the first encapsulation, and the external interconnect over the carrier.

11. An integrated circuit package system comprising:

a die-attach paddle;

a terminal pad adjacent with the die-attach paddle;

an external interconnect below the terminal pad;

an integrated circuit die connected with the terminal pad and the external
interconnect; and

an encapsulation, having a first side and a second side at an opposing side to the
first side, surrounding the integrated circuit die with the terminal pad
exposed at the first side and the external interconnect extending below the

second side.

12. The system as claimed in claim 11 wherein the encapsulation includes a

partial cut adjacent to the terminal pad.

13. The system as claimed in claim 11 wherein the encapsulation includes a

partial cut between the die-attach paddle and the terminal pad.

14. The system as claimed in claim 11 wherein the die-attach paddle and the

terminal pad are integral to each other.

15. The system as claimed in claim 11 wherein the die-attach paddle is exposed

from the encapsulation and coplanar with the terminal pad.
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a package encapsulation covering the integrated circuit device, the terminal pad, the encapsulation,
and the external interconnect over the carrier.

16. The system as claimed in claim 11 wherein the integrated circuit die is

mounted to the die-attach paddle.

17. The system as claimed in claim 16 wherein the terminal pad includes

multiple rows of the terminal pads.

18. The system as claimed in claim 16 further comprising an integrated circuit

device over the terminal pad.

19. The system as claimed in claim 16 further comprising:
an integrated circuit device with the terminal pad; and
a package encapsulation covering the integrated circuit device, the terminal pad, and

the encapsulation with the external interconnect partially exposed.

20. The system as claimed in claim 16 further comprising:

a carrier having an electrical connector thereunder and the external interconnect
mounted over the carrier;

an integrated circuit device connected with the terminal pad; and

a package encapsulation covering the integrated circuit device, the terminal pad, the

encapsulation, and the external interconnect over the carrier.
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