INTEGRATED CIRCUIT PACKAGING SYSTEM WITH INTERLOCK AND METHOD OF
MANUFACTURE THEREOF TECHNICAL FIELD The present invention relates generally to an
integrated circuit packaging system, and more particularly to a system for encapsulation. BACKGROUND
ART Semiconductor chips have become progressively more complex, driven in large part by the need
for increasing processing power. Increase in power is needed in a smaller chip size for compact or
portable electroniNGE)iEeS HUDCAR CEIl D IPAEE ASTING SYSTESVIPWEDHANTERAOYHeAMDultraportable
computers. There are a number of conventional processes for packaging integrated circuit (IC) dice.
By way of example, many IC padMEJEQRIQE MANIAc(dARBAHERIEOES been stamped or etched from
a metal sheet to provide electrical interconnects to external devices. The die may be electrically
connected to the leadframe by means of bonding wires, solder bumps or other suitable electrical

connections. In response to the smaller @Iﬁﬁﬁ%ﬁ&aﬁ ng technologies have evolved, for example,
to enable an increased lead density, which can reduce the footprint area of a package mounted on a

printed circuit board{RGRl.Rafme parseains dechanlagies meyaeble ipacieassiiead.density by

providing rows of leads connected to a disposable portion of a leadframe. owever, manufacturing
processes foP it RYSISHREN AP IO ENSERIEIIFPIAS lead density requirements further increase, it may
be desirable to use packaging technologies that are more scalable in terms of lead density.

BACKGROUND ART

Semiconductor chips have become progressively more complex, driven in large part
by the need for increasing processing power. Increase in power is needed in a smaller chip
size for compact or portable electronic devices such as cell phones, smart phones, personal
media systems, ultraportable computers.

There are a number of conventional processes for packaging integrated circuit (IC)
dice. By way of example, many IC packages utilize a metallic leadframe that has been
stamped or etched from a metal sheet to provide electrical interconnects to external devices.
The die may be electrically connected to the leadframe by means of bonding wires, solder
bumps or other suitable electrical connections.

In response to the smaller chip size, packaging technologies have evolved, for
example, to enable an increased lead density, which can reduce the footprint area of a
package mounted on a printed circuit board (PCB). Some packaging technologies may
enable this increased lead density by providing rows of leads connected to a disposable
portion of a leadframe.

However, manufacturing processes for such leadframes may not be scalable. As lead
density requirements further increase, it may be desirable to use packaging technologies that
are more scalable in terms of lead density.

Moreover, it may be desirable to further reduce package size in additional ways. At
the same time, it may be desirable to maintain sufficient structural integrity and to facilitate
surface mounting of the package to a PCB. It may also be desirable to formulate a packaging
process designed to meet these objectives. Current packaging solutions can meet some of

these objectives but may not be able to meet most, or all, of these objectives.



Moreover, it may be desirable to further reduce package size in additional ways. At the same time, it may
be desirable to maintain sufficient structural integrity and to facilitate surface mounting of the package to a
PCB. It may also be desirable to formulate a packaging process designed to meet these objectives.
Current packaging solutions can meet some of these objectives but may not be able to meet most, or all,
of these objectives.Thus, Thged siHaeraitl iareiestdrderyisazutstiveignns) mepstruduyavireetdty. In view of

the ever-incr%aémgcm&erem&emﬂ?ti%ﬁ@@éwrqﬁe@h%g W!Jl'Br%f ovyig Cﬁﬁwﬁ@erc‘%ﬁ%ﬁ@tions and
the diminishing oppartunities for meaningful product differentiation in the marketplace, it is critical that
answers be fSWRTERYPRIELE 1o HIBHMS ARRBALHY e temgar el e A i s prE st iBhcies and
performance namkktplaet, doinpetitileHaraasweeshaddsndf@ \iees gpesirinsrgeadyidadine tiiticaldnecessity for

finding answers to the e.problem§. . Solutigns t9 these pro Iemts have Qeen lon sou(g(pt but prior
reauce Costs, 1m; rr(])ve elficiencies an eriormance, and, meet competifive pres% res aaas

developments have not'taught or suggested ary so utlons_and, thus, solutions'to these proka)lflems have
long eluded thsseeskitrsduigetss QrthEISCROSLREYDE TNy ONbese prodgresent invention

provides a method QBmﬁH{éfﬂﬁH&leréﬂéHI@Hé@é%&i%ﬂ% R BRgpRtadRpkdiRgn{QEming a package
paddle; forming a lead adjacent the package paddle, the lead having a lead overhang protruding from a
lead non-horiZ8RRAISIGRSEFFS YGRS it diNg foMians fedBeomAB ZEntaY iltRe fldrding an
integrated cirtisdeaxkeidin e peckage paddle; connecting an electrical connector to the lead and the
integrated circuit; and forming an encapsulation over the integrated circuit, the lead, and the package
paddle, the encapsulation under the lead overhang. The present invention provides an integrated
circuit packaging system, including: ®pukage paditaHE ¢sy BNjEct the package paddle, the lead
having a lead overhang protruding from a lead non-horizontal side and a lead ridge protruding from the
lead non-horizontal Bid eprasemteqyratach grrovitiover iiivehpdokagepdaiies af eteotregaltedrmmecior connected

to the lead a’%‘iaﬁ@%ﬁ?&%9£%ﬁ%qn%i[&dﬂ¥g:%%ngd“ﬁf&%g %l@}’?&rﬁﬁﬁé@?&@&ﬁﬁé@ﬁ?% fagdead. and the

package paddle, the encapsulation under the lead overhang. Certain embodiments of the invention

have other steslisr Brelershita Vil eitiid AR TP PErEEiBE (Fyse InkhiighBerapeiobsithandieadr elements
will become apparpRiiIhose skiledeiy theraidiromaa sRedinsuafitiefollavsing detaileddesatiption when

B e e RIS, 2 N e LR R IFh (R Tead ahid the Mhtcprated circune nd |~
forming an encapsulation over the integrated circuit, the lead, and the package paddle, the
encapsulation under the lead overhang.

The present invention provides an integrated circuit packaging system, including: a
package paddle; a lead adjacent the package paddle, the lead having a lead overhang
protruding from a lead non-horizontal side and a lead ridge protruding from the lead non-
horizontal side; an integrated circuit over the package paddle; an electrical connector
connected to the lead and the integrated circuit; and an encapsulation over the integrated
circuit, the lead, and the package paddle, the encapsulation under the lead overhang.

Certain embodiments of the invention have other steps or elements in addition to or in
place of those mentioned above. The steps or elements 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 cross-sectional view of an integrated circuit packaging system taken along

line 1--1 of FIG. 2 in a first embodiment of the present invention.



FIG. 1 is a cross-sectional view of an integrated circuit packaging system taken along line 1--1 of FIG. 2 in
a first embodiment of the present invention. FIG. 2 is a bottom view of the integrated circuit packaging
system. FIG. 3 is an isometric top view of a portion of the lead. FIG. 4 is a cross-sectional view of the
integrated circuit packaging system in a carrier providing phase of manufacture. FIG. 5 is the structure of
FIG. 4 in a first madd$oririinghoHaseyiFGf ehisitieestieskeiuraivPRIG 2B 4P Mt carrier removal phase. FIG.

7 is the structure of 63 3GiRrA JistMagk, FaMEYRL BBARS: JrlfRe 43 the structure of FIG. 7 in a second

mask forming phase. FIG. 9 is the structure of FIG. 8 in a first plating phase. _ )
FIG. 4 is a cross-sectional view of the integrated circuit packaging system in a carrier

providing phase of manufacture.
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5 is the structure of FIG. 4 in a first mask forming phase.

6 is the structure of FIG. 5 in a first carrier removal phase.

7 is the structure of FIG. 6 in a first mask removal phase.

8 is the structure of FIG. 7 in a second mask forming phase.

9 is the structure of FIG. 8 in a first plating phase.

10 is the structure of FIG. 9 in a second mask removal phase.
11 is the structure of FIG. 10 in a second plating phase.

12 is the structure of FIG. 11 in a molding phase.

13 is the structure of FIG. 12 in a second carrier removal phase.

14 is a cross-sectional view of an integrated circuit packaging system in a second

embodiment of the present invention.

FIG

. 15 is a cross-sectional view of the integrated circuit packaging system in a

carrier providing phase of manufacture.
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. 16 is the structure of FIG. 15 in a first mask forming phase.

. 17 is the structure of FIG. 16 in a first carrier removal phase.

18 is the structure of FIG. 17 in a first mask removal phase.

19 is the structure of FIG. 18 in a second mask forming phase.
20 is the structure of FIG. 19 in a first plating phase.

21 is the structure of FIG. 20 in a second plating phase.

22 is the structure of FIG. 21 in a second mask removal phase.
23 is the structure of FIG. 22 in a molding phase.

24 is the structure of FIG. 23 in a second carrier removal phase.

25 is a cross-sectional view of an integrated circuit packaging system in a third

embodiment of the present invention.

FIG

. 26 is a cross-sectional view of the integrated circuit packaging system in a

carrier providing phase of manufacture.
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. 27 is the structure of FIG. 26 in a first mask forming phase.
. 28 is the structure of FIG. 27 in a first carrier removal phase.

. 29 is the structure of FIG. 28 in a first mask removal phase.



FIG. 10 is the structure of FIG. 9 in a second mask removal phase. FIG. 11 is the structure of FIG. 10 in a
second plating phase. FIG. 12 is the structure of FIG. 11 in a molding phase. FIG. 13 is the structure of
FIG. 12 in a second carrier removal phase. FIG. 14 is a cross-sectional view of an integrated circuit
packaging system in a second embodiment of the present invention. FIG. 15 is a cross-sectional view

of the integrated cirElfit gack&igingusysienh M@ eAiriarspeovidinsiplragensihanufacture. FIG. 16 is the

structure of FIG. 15dmafirsl maskuferringriase i Gralifdpihg structure of FIG. 16 in a first carrier

removal phase. FIG. 18 is the structure of FIG. 17 in a first mask removal phase.
FIG. 32 is the structure of FIG. 31 in a second mask removal phase.

FIG. 33 is the structure of FIG. 32 in a molding phase.

FIG. 34 is the structure of FIG. 33 in a second carrier removal phase.

FIG. 35 is a cross-sectional view of an integrated circuit packaging system in a fourth
embodiment of the present invention.

FIG. 36 is a flow chart of a method of manufacture of the integrated circuit packaging

system in a further 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.

The drawings showing embodiments of the system are semi-diagrammatic and not to
scale and, particularly, some of the dimensions are for the clarity of presentation and are
shown exaggerated in the drawing FIGs. Similarly, although the views in the drawings for
ease of description generally show similar orientations, this depiction in the FIGs. is arbitrary
for the most part. Generally, the invention can be operated in any orientation.

Where multiple embodiments are disclosed and described having some features in
common, for clarity and ease of illustration, description, and comprehension thereof, similar
and like features one to another will ordinarily be described with similar reference numerals.
The embodiments have been numbered 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
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FIG. 19 is the structure of FIG. 18 in a second mask forming phase. FIG. 20 is the structure of FIG. 19 in
a first plating phase. FIG. 21 is the structure of FIG. 20 in a second plating phase. FIG. 22 is the structure
of FIG. 21 in a second mask removal phase. FIG. 23 is the structure of FIG. 22 in a molding phase. FIG.
24 is the structure of FIG. 23 in a second carrier removal phase. FIG. 25 is a cross-sectional view of

an integrated epgisrl padikeging dyataon iremahtiguianisobimhericottthespresdeiiipdieitions. suclRIG, 26 is a
cross-sectionayigw ohthg.integrataeh cirgiit Pagkaging SYSIRIRIE) CagtigkProvising-phass.of
manufacture. FIG, 27 is the structure of FIG. 26 in a first mask forming phase. . i

“over”, and “under”, are defined with respect to the horizontal plane, as shown in the figures.

The term “on” means that there is direct contact between elements. The term
“directly on” means that there is direct contact between one element and another element
without an intervening element.

The term “active side” refers to a side of a die, a module, a package, or an electronic
structure having active circuitry fabricated thereon or having elements for connection to the
active circuitry within the die, the module, the package, or the electronic structure. The term
“processing” as used herein includes deposition of material or photoresist, patterning,
exposure, development, etching, cleaning, and/or removal of the material or photoresist as
required in forming a described structure.

Problems of lead pull out are common in conventional stand-off quad flat nolead
(QFNs-st) designs. Problems can also occur with lead pull strength being weak for
conventional stand-off quad flat nolead (QFN). Embodiments of the present invention
provide answers or solutions to these problems.

Referring now to FIG. 1, therein is shown a cross-sectional view of an integrated
circuit packaging system 100 taken along line 1--1 of FIG. 2 in a first embodiment of the
present invention. The integrated circuit packaging system 100 can include a leadframe with
a copper overhang interlocking structure, a leadframe for stand-off quad flat nolead (QFN)
package with robust lead interlocking, or an interlocking lead shape.

The integrated circuit packaging system 100 can include a package paddle 102, which
is a support structure for mounting a semiconductor device thereon. For example, the
package paddle 102 can include an overhang copper structure.

The package paddle 102 can include a paddle body 104, which is a central portion of
the package paddle 102. The paddle body 104 can include a paddle body bottom side 106
and a paddle body top side 108 opposite to the paddle body bottom side 106. The paddle
body bottom side 106 and the paddle body top side 108 are a lower extent and an upper
extent, respectively, of the paddle body 104.

The package paddle 102 can include a paddle bottom conductive layer 110 and a
paddle top conductive layer 112 opposite the paddle bottom conductive layer 110. For

example, the paddle bottom conductive layer 110 and the paddle top conductive layer 112



FIG. 28 is the structure of FIG. 27 in a first carrier removal phase. FIG. 29 is the structure of FIG. 28 in a
first mask removal phase. FIG. 30 is the structure of FIG. 29 in a second mask forming phase. FIG. 31 is
the structure of FIG. 30 in a plating phase. FIG. 32 is the structure of FIG. 31 in a second mask removal
phase. FIG. 33 is the structure of FIG. 32 in a molding phase. FIG. 34 is the structure of FIG. 33 in a
second carrigpeindved phigse pre-plricd. Badisamer gdeFeponadiaiien ofaplamedeatéanidiifhackaging
system in a faudh.gragodiment of the present invention. FIG. 36 is a flow chart of a method of

manufacture of the integrated circuit packaging? system in a further embodiment of the present invention.
he paddle bottom conductive Tayer 110 and the paddle top conductive layer 112 can

be formed directly on the paddle body bottom side 106 and the paddle body top side 108,
respectively. The paddle bottom conductive layer 110 and the paddle top conductive layer
112 can be formed directly on portions of surfaces of the paddle body 104 at the paddle body
bottom side 106 and the paddle body top side 108, respectively.

The package paddle 102 can include a paddle non-horizontal side 114, which is a
lateral extent of the package paddle 102. The package paddle 102 can include the paddle
body 104 having a paddle overhang 116, which is a protrusion of the paddle body 104.

The paddle overhang 116 can laterally protrude from the paddle non-horizontal side
114. The paddle overhang 116 can be formed at the paddle body top side 108. A top side of
the paddle overhang 116 is a portion of the paddle body top side 108.

The paddle overhang 116 can include a paddle overhang non-horizontal side 118,
which is a lateral extent of the paddle overhang 116. The paddle overhang 116 can include a
paddle overhang bottom side 120, which is a lower extent of the paddle overhang 116.

The paddle overhang non-horizontal side 118 can be between the paddle body top
side 108 and the paddle overhang bottom side 120. For illustrative purposes, the paddle
overhang non-horizontal side 118 is shown at an acute angle with the paddle overhang
bottom side 120, although it is understood that the paddle overhang non-horizontal side 118
can be at any angle with the paddle overhang bottom side 120.

The paddle body 104 can include a paddle ridge 122, which is another protrusion of
the paddle body 104, laterally protruding from the paddle non-horizontal side 114. The
paddle ridge 122 can be formed between the paddle body bottom side 106 and the paddle
body top side 108. The paddle ridge 122 can be formed below the paddle overhang 116.

The paddle body 104 can include a paddle lower non-horizontal side 124 and a paddle
upper non-horizontal side 126 above the paddle lower non-horizontal side 124. The paddle
lower non-horizontal side 124 is between the paddle body bottom side 106 and the paddle
ridge 122. The paddle upper non-horizontal side 126 is between the paddle overhang bottom
side 120 and the paddle ridge 122.

For illustrative purposes, the paddle lower non-horizontal side 124 is shown with a
line, although it is understood that the paddle lower non-horizontal side 124 can include any

other configurations. Also for illustrative purposes, the paddle lower non-horizontal side 124



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 destripaom, aiwmebbiss speeificteldiairadidle boderpetprovitdel Aothaviaangh tinelendrasididy of the

invention. Hoyygves BaW&Heb%@Bp%ﬁ%%EQﬁsiﬁyeﬁuo&mﬁéf Qeaﬁya&x'gi@& Witheat H&@éﬁ‘: %ggyific details.
In order to avoid obscurignqg the present invention, some well-known circuits, system configurations, and
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semi-diagranismativaniinotiovscaldqand ipariicldarbndsbn enopildel dimppnsiond@aieotasdltkigeciadty of
presentation garllldl are dSha%W% tgé(ra&%%r%treﬁgg the drawing FIGs. Similarly, although the views in the
drawings for ease o?dﬁesafiptlon generally SHow similar orientations, this depiction in the FIGs. is arbitrary
for the most part. GEpreralibgraied mvaitionslaembe Yoprarakedl danangledtentatidn 28, witharoriddtiple
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be described (it SiARiRCFRIBESLR SIEFAIE. The embodiments have been numbered first embodiment,
second embodimerTheteaas 28 matiaciaticlesesipbvey 30y amiehie ansh@depoaidntentedeta hage any other

significance rovide limitations for the present invention. . exposito rposes, the term
"horizontal” ghgs%%éjh%é?n{?g (fgﬂﬁréﬂua?g a pﬁ%gn%opggr%ﬂg?% Stﬁlg [Ilj?ajnaen(grasﬁﬁ:Fl ;ﬁggh‘gﬁ ﬁ?esfrq?e%ﬁréted circuit,
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conductive layer 138 opposite the lead bottom conductive layer 136. For example, the lead
bottom conductive layer 136 and the lead top conductive layer 138 can include a top pre-
plated leadframe (PPF) and a bottom pre-plated leadframe (PPF), respectively.

The lead bottom conductive layer 136 and the lead top conductive layer 138 can be
formed directly on the lead body bottom side 132 and the lead body top side 134,
respectively. The lead bottom conductive layer 136 and the lead top conductive layer 138
can be formed directly on portions of surfaces of the lead body 130 at the lead body bottom
side 132 and the lead body top side 134, respectively.

The lead body 130 can include a lead non-horizontal side 140, which is a lateral
extent of the lead body 130. The lead body 130 can include a lead overhang 142, which is a
protrusion of the lead body 130.

The lead overhang 142 can laterally protrude from the lead non-horizontal side 140.
The lead overhang 142 can be formed at the lead body top side 134. A top side of the lead
overhang 142 is a portion of the lead body top side 134. The lead top conductive layer 138
can be formed directly on a top surface of the lead overhang 142.

The lead overhang 142 can include a lead overhang non-horizontal side 144, which is
a lateral extent of the lead overhang 142. The lead overhang 142 can include a lead overhang
bottom side 146, which is a lower extent of the lead overhang 142. A plane of a portion of

the lead overhang bottom side 146 of the lead overhang 142 can be coplanar with a plane of a



The term "on" means that there is direct contact between elements. The term "directly on" means that
there is direct contact between one element and another element without an intervening element. The
term "active side" refers to a side of a die, a module, a package, or an electronic structure having active
circuitry fabricated thereon or having elements for connection to the active circuitry within the die, the

module, the patkemef dhaaddiecromhergrbetion. sidse K Hhropeddingvubanged teréhe indidles

deposition Ofdmgﬁi%&%eolﬁ%%@éiﬁmg)%%ﬁi BRie 9%BRAH S SEYRIPRMEN. LI6DIRY0FIGARING. and/or
removal of the material or photoresist as required in forming a described structure. Problems of lead

pull out are common IR EBMVEHHRANEaRiAR Gl sdnht heaRla hedrrea-thy tradiBedy SPobferit’can also
occur with leaddptiid stceingibrheindoveak dide davyeRbionRlsstaivd-piitepsad flat Ralead{QEN oEmbodiments

of the presen inventipn, proyjde answers of Soutions 1o heee ProbemS: an SEIFHING RO o FIG. 1,
therein is shown a crqss-sectionaf view otf an mtegrat%g circuit pacfiaging syétem 160'taken along line
1--1 of FIG. 2itheughst eémibdelisinedttbitthe hrebertrimmantorhorizeninleidatbtt cirelbie paekagigty system 100

can include ajgad{rama WithhacaRRehayghagy interlocking structure, a leadframe for stand-off quad flat
nolead (QFN) pac% with robust lead interlocking, or an interlocking lead shape. The integrated

circuit packaging syStenfatbrdyn Mcrandns picr e sitsaid Pod hinhich aaohe Bissrsieruetuks for
mounting a skaiceddushidevitedheiebn fromexaregleothropackage eadidle THAedritelude an

overhang copper structure. T ac addle 102 can include a paddle bo 4, which is a
central portio%ggi) &%rp%c%egweveﬁgg%geﬁ@gﬁ%og%ldﬁleg%g‘)%?ya gjhggﬁaﬁlg lﬁp %Og [S)lé%ﬁlgé&)body bottom side
106 and a paddle bdbly rad birdler 188 wppoditdete kel pawkiledvdtyibottamidided as! Tiadueitie body

bottom side 108 ape the.Paddlesbodyfomsidad i ar ﬁcﬁ_&-‘ﬁ%%ﬁéf%ﬂfeaf%.aﬁw% @%PBJIQSDQCWGW, of
the paddle body 104. The package paddle 102 can include agaddle bottom conductive layer 110 and

a paddie top RIFRIEvEdayeP 1 bebppasits thed ReduiBasstbrife dndietveedyat ider EGt eXifple, the
paddle bottonebighective-tayeodiOsakd shaspaddienap canduetive jayeohlddeaninclade &iap pre-plated
leadframe (Pﬁ(lf eallllg a bottom pre-plated leadframe (PPF), respectively. The paddle bottom
conductive layer 110 and the paddle top conductive layer 112 can be formed directly on the paddle body
bottom side 106 anHdhidlysadtes oy top bidkaD®wapachivetynhedsadlés sbowmvatnaliotive layer 110

and the Paddéﬁﬁ&%ﬁ@ﬂPs%‘ﬁhé?sk%&ftﬂ&%h%%a‘&%%@ﬁ&@i@ﬁ%tﬁ’l“g&%”ﬂ96‘%29&“ surfacesPhihg paddie body
104 at the paddle body bottom side 106 and the paddle body to? side 108, respectively.
()

configurations. Also for illustrative purposes, the lead lower non-horizontal sidé 150 is
shown at an obtuse angle with the lead body bottom side 132, although it is understood that
the lead lower non-horizontal side 150 can be at any angles with the lead body bottom side
132. Further, for illustrative purposes, the lead upper non-horizontal side 152 is shown with a
curve, although it is understood that the lead upper non-horizontal side 152 can include any
other configurations.

The integrated circuit packaging system 100 can include an attach layer 154, which
attaches a semiconductor device to the package paddle 102. The integrated circuit packaging
system 100 can include an integrated circuit 156, which is a semiconductor device, attached
to the paddle top conductive layer 112 with the attach layer 154.

The integrated circuit 156 can be mounted over the paddle top conductive layer 112.
For illustrative purposes, the integrated circuit 156 is shown as a wirebond integrated circuit,
although it is understood that the integrated circuit 156 can be any other semiconductor

devices.



The package paddle 102 can include a paddle non-horizontal side 114, which is a lateral extent of the
package paddle 102. The package paddle 102 can include the paddle body 104 having a paddle
overhang 116, which is a protrusion of the paddle body 104. The paddle overhang 116 can laterally
protrude from the paddle non-horizontal side 114. The paddle overhang 116 can be formed at the paddle
body top side 108. Alwpnsigkated thiecpiaddie eerivaids BRoHI8ca Ysostisnlf thied praideliB veoddetdplside 108.

The paddle oygrharadd tsandngludess paddleAverbang nag-berizenialside bliheWhaikhdssp lateral
extent of the paddle overhang 116. The paddle overhang 116 can include a paddle overhang bottom side

120, which is8EvEY elasit Jihaatedvinfidgd®16.  The paddle overhang non-horizontal side
118 can be betweeflibenpagiite body tppckidind 0gsand the aadaitnovarhdeagrhattosamsider 120, For
illustrative purposes, the paddle overhang,non-hQrizontal side 118 is show an.acute angle with the
paddie overhals b S oo P R el <ie
118 can be atenmgseiglé3vitnthe gacitialbyemangadototie Sitid 1010 condurhgeparkild Boaydida can include
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paddle non-horizontal side 114. The paddle ridge 122 can be formed between the paddle body bottom
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although it is understood that the paddle lower non-horizontal side 124 can include any other
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overhang bottom side 120 and the lead overhang bottom side 146 providing a mold interlock
to prevent paddle and lead pullouts.

The encapsulation 164 can partially expose the package paddle 102 and the lead 128.
The encapsulation 164 can expose the paddle bottom conductive layer 110, the paddle lower
non-horizontal side 124, the lead bottom conductive layer 136, and the lead lower non-
horizontal side 150. The encapsulation 164 can include an encapsulation bottom side 166,
which is a lower extent of the encapsulation 164.

The encapsulation bottom side 166 can be formed between the paddle ridge 122 and
the lead ridge 148 or between the lead ridge 148 and another of the lead ridge 148. For
illustrative purposes, the encapsulation bottom side 166 is shown as convex, although it is
understood that the encapsulation bottom side 166 can include any other configurations
including concave or straight.

The package paddle 102 can include the paddle lower non-horizontal side 124
protruding from the encapsulation bottom side 166. The package paddle 102 can include the
paddle bottom conductive layer 110 below the encapsulation bottom side 166. The package
paddle 102 can include a structure of a rectangular lead or a circular lead. For example, the

package paddle 102 can include the paddle bottom conductive layer 110, the paddle top



The integrated circuit packaging system 100 can include a lead 128, which provides electrical connectivity
to external systems (not shown). For example, the lead 128 can include an overhang copper structure.
The lead 128 can include a lead body 130, which is a central portion of the lead 128. The lead body 130
can include a lead body bottom side 132 and a lead body top side 134 opposite to the lead body bottom
side 132. Thetedertodipysotiden sidece8piandoth¢esad bodyete phsipeof 3sarare fowweirrsitedt and an upper
extent, respegiively, of the lead body 130. The lead 128 can include a lead bottom conductive layer
136 and a lead top conductive layer 138 opposite the lead bottom conductive layer 136. For example, the
lead bottom conducti¥eFelPS s8ming s 1Barrddossrhdeiaipgtd d5s LA prtfudive 1P phe-plated
leadframe (P&fcjanth@ohatbannpsiplgied Thadéamey RiRnctespdetiiaty bottorh edeaditottes conductive
layer 136 ancL lead conductive layer 138 e farmed directly on t Ieaotrbod battom side 132
and the lead Dol e e e R o
conductive |ageranggdadpadeofarsieatidirtady dieponiopls.ohsdefcbd sfathinddutd Bsdlpad3botipe lead body

bottom side 132 pgtheJerdIeody. tRAESIdS é&ﬂuéﬁ%@?&flé\feﬂy& or 7 BeniBRdRAYI3D samigclude a lead
e

non-horizontal side 140, which is a lateral extent of the lead body 130. The lead body 130 can include a
lead overhanyMREX RS & ROt 31 Fd9ead body 130. ~ The lead overhang 142 can laterally
protrude from the |dadaediodizontakgide 4. phiddeadavernang thd e brifermediat thallead body

top side 134. A top si f the lead overh 142 is a portipn of th d body t |[de 134. The lead top
conducive IS o A TG LR b S B G R e R S el e
overhang 142askiteinélddend |8wd losérhahgmensdionizondheieleo 44 ehichsig i fateled etispbof the lead

overhang 142y;The\igad Qethanddd 3uiRndnclude a lead overhang bottom side 146, which is a lower
extent of the lead overhang 142. A plane of a portion of the lead overhang bottom side 146 of the lead

overhang 142 can B¢ Ehde ity hanke drddborisrhaer dGauile JeatRipganstidm Bia&d20 of the
paddle overhamng:dht6onh hadplanardetine dieypibecleadhaverhaingihatiom sitaddo panibe Rariel to the lead

body top side 134. Trtlheolgad. Quer e%n&gilge -h rizuonltal side 144 can b? betzz]\{(e%e the I%%glrgody top side

d t - t :
134 and the Ice%%pg{/eerh%ng ottom ‘side or iffudtrative pﬁrsf)esgso,nt%eolgge erﬁgﬁg non-horizontal

side 144 is showirdishiinc(ReRngié duithteses.lead overhang bottom side 146, although it is understood

tlrfg the lead overhang RgkliorZzaRIAlidR IAheande st pvrNae Withdkelsad svahangdottom side

paddle overhang 116 and the lead overhang 142, respectively, provide a prominent interlock
overhang feature that greatly multiplies lead pull strength by an estimate of 100%.

It has also been discovered that the paddle lower non-horizontal side 124 and the lead
lower non-horizontal side 150 protruding from and isolated by the encapsulation bottom side
166 eliminate electrical short problems between the package paddle 102 and the lead 128 or
between the lead 128 and another of the lead 128.

Referring now to FIG. 2, therein is shown a bottom view of the integrated circuit
packaging system 100. The integrated circuit packaging system 100 can include the package
paddle 102 adjacent and surrounded by a number of the lead 128. The package paddle 102
can include the paddle lower non-horizontal side 124 between the paddle bottom conductive
layer 110 and the paddle ridge 122.

The lead 128 can be formed in a number of rows surrounding and spaced from the
package paddle 102. The lead 128 can be electrically isolated from the package paddle 102.
The lead 128 can include the lead lower non-horizontal side 150 between the lead bottom

conductive layer 136 and the lead ridge 148.
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The lead body 130 can include a lead ridge 148, which is another protrusion of the lead body 130,
laterally protruding from the lead non-horizontal side 140. The lead ridge 148 can be formed between the
lead body bottom side 132 and the lead body top side 134. The lead body 130 can include a lead
lower non-horizontal side 150 and a lead upper non-horizontal side 152 above the lead lower
non-horizontal side HB0!Heategdrivwesehohehprixbnthpdie d80Ysthetween the teddisoagddisttom side

132 and the Igpdridge ltBode IRRA19APGE NABRhAzANRIRIdeska% Ishgtwren thalsachoygthang bottom
side 146 and the lead ridge 148. For illustrative purposes, the lead lower non-horizontal side 150 is

shown with a¥f9&rsiasatighiie iRadrlshetonycond gy qdavpidd e Arb i Brbnigr i 58 R Mclude any
other configusatton®4 Alsoifelilesirgtiven@guspasss, thirdefad Idweantionhopzestahsidad Hodisshown at an

obtuse angle i, fhe lead,pody, betlam. side 32, alihouah. I (undaretood gl e ead lawer
non-horizontal’ sidé 150 ¢an be at any angles with the ead %ocﬂ/ bottom side V) I¥Vurther,af%r illustrative
purposes, thefleadumperthowehdrizomdarsions 152 ieskhadhvbritgth ecadvosyaltveudtdirid Uredepstood that the

lead upper neRRPHZRRLRA Rlsle1 1RR ¢80 dnriHEE A PRt caRfigurations. The integrated circuit
packaging system 100 can include an attach layer 154, which attaches a semiconductor device to the

package paddle 1031 HB AL U RACFRRA T LY SnctBo R dRsa e siPivtatPatd@ tircuit 156,
which is a sefota@dduetaredetic@adtigehadde thie paddie: topdcopgluativestayen 1H2 with itk aidach layer

154. The integrated, circui n be mounted r the paddle.top conductive la 12. For
lustative pelb e e L e B A R S g 1
understood thgitethbl fhtdgrarddiecieusr 196-beamzbetaiydethet. sherikagnehitstor ehaditstiye layeTh&integrated

circuit 156 cap, ingluRsABWRAGHING. SIFEA8 a0d N active side 160 opposite the inactive side 158. The
inactive side 158 can be attached to the paddle top conductive layer 112 with the attach layer 154.

The integrated circHEFEERAGNY YEIEM 18 Eh ntaya ap sRethital Borsdctd P Resi it ihslectrically
connects thelladd 128 andithae inNegratadioieuieloa Tdpeceteotical apanestati26ycanthe leleictrically
connected to the, lead.t nductive, layer 138 and the, active si 60. The electrical conngctor 162 can
o tonmeato BB B B B o e S S PR e
circuit packadging wystemntoizardholisde5a number of the electrical connector 162 connected to a number

of the lead 128.  FLhaiNteArAled pEGU RAGKRIIGSYSIE A 0RGABWRCIEE: RHOCRRSH(RHON 164, which

covers a semiconductor package to seal semiconductor devicesgrovidi_ng mechanical and environmental

protection. TRENGHERJS datiBir Rt dhebdhoRidebvar Sicoliatel phdare RSP ea iddictien a)arer12, the
paddle overhaomdid6 atbqupaddle sidgac] 32 athiecpadebe exaped)aneherizeptabsideil28aibellend top
conductive layey 138, the lead overhan 2,.the lead ridge, 148, the lead upper. non-horizontal side 152,
o it T B B e R R e o 104
can be formedaimndgs. threa gadidle overhang bottom side 120 and the lead overhang bottom side 146
providing a mold 'mﬁagﬁlﬁl?ﬁ\?vt%nﬁl@ﬁd@@l@r@gll%a%WHOiJE?‘oss—sectional view of the integrated

circuit packaging system 100 in a carrier providing phase of manufacture. The integrated
circuit packaging system 100 can include a carrier 402, which is a layer of a conductive
material including copper (Cu). The carrier 402 can include a carrier bottom side 404 and a
carrier top side 406 opposite the carrier bottom side 404. For example, the carrier 402 can
include a leadframe, a conductive sheet, a conductive panel, or a bare material.

Referring now to FIG. 5, therein is shown the structure of FIG. 4 in a first mask
forming phase. The integrated circuit packaging system 100 can include a bottom mask layer
502 and a top mask layer 504 formed directly on the carrier bottom side 404 and the carrier
top side 406, respectively. The bottom mask layer 502 and the top mask layer 504 are resist

masks that are unaffected by a removal process including an etching process.
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The encapsulation 164 can partially expose the package paddle 102 and the lead 128. The encapsulation
164 can expose the paddle bottom conductive layer 110, the paddle lower non-horizontal side 124, the
lead bottom conductive layer 136, and the lead lower non-horizontal side 150. The encapsulation 164 can
include an encapsulation bottom side 166, which is a lower extent of the encapsulation 164. The

encapsulation bottohieRigtaBanesk IBecfoPRcdbiinier i fadufd4idee beXprard therteigel elye 148 or

between the |gackridae A8RNe.anatheifishederd ridae t%ﬂ%id%%@!U?H@Q%M&%ﬁ%i&@@(ﬁncapsu|ati0n
bottom side 166 is shown as convex, although it is understood that the encapsulation bottom side 166

can include R SRR EBAGEREHEIRCIaRiINGCORC A8 BF Shlrgird SO Urplelisacasige Phatt@%Yo2 can
include the padsiieddwes rombdrizorial side dadprainedinglérood the ergapsoiaiionchaticimnigide 166. The
package padgilléiee ]A'Eg can include the paddle bottom conductive layer 110 below the encapsulation bottom
side 166. The package paddle 102 can include a structure of a rectangular lead or a circular lead. For
example, the packaljes eridhesk 02y enpOrh chides thempeedblfea isttornzd prhyesivee legkar 2101 tie paddle top

conductive layer.1d2, Qb8 GMbIDa e HRVINGR.ShBRE 302 sabalfosd Iectanrgle. REdcircle.
The lead 128 can include the lead lower non-horizontal side 150 protruding from the encapsulation

bottom side 186.°f i 5tie1 28cRAtis R breRHE R M P BGETTO ARieaVE P85 36 below the encapsulation
bottom side 166. The:feathd 28wan MdAudetresiiudiwioahakiestangutanfaad of ancircltkarcledek For

example, the legg 128 can inclure (e Jead hatign conductive layer 130, he Ipad fopgendctive layer
138, or a combinatioh thereof having a shape of a square, a rectangle, or'a circle: t has been
discovered tiratte493ddieborarhalhyremeyed evphddiengtiglernoresstns lehneoversanghia2, and the lead

ridge 148 provide appRid;ierack feagire sehithal thevnpakaas.paddis 198 apdiiherdrachids,

respectively, adhere to the encapsulation 164 thereby eliminating paddle and Ieadé)ullouts. Further to
the discovery et Bakftits oV&aME TrBAkdeTe 182 OVEhARgh S, PRt 4315t Shfodrk Shaped
structure, arecpioxe fetfohiedeasigndicanisesistance iaiptation theeling cospaiadiie thesewith a flat

plated build-yp layer that a one to peeling duri rd level reliability (BLR) and drap tests. Yet
Further o the DTSR e e A R e b e A e SR 116 and
the lead overheavgeidreespaotilvaipzprovideremeradireaatsmetivekkolerblaing featare that greatly multiplies

lead pull strength bk@f@rﬁﬁgrﬂ@kﬁtgfﬁ@o%{?'therein is shown the structure of FIG. 7 in a second mask

forming phase. The integrated circuit packaging system 100 can include a lower mask layer
802 formed directly on the carrier bottom side 404. The integrated circuit packaging system
100 can include an upper mask layer 804 formed in the exposed region 506.

The lower mask layer 802 and the upper mask layer 804 can be plated to cover the
carrier bottom side 404 and the exposed region 506, respectively. A plane of a portion of the
upper mask layer 804 can be coplanar with a plane of the carrier top side 406.

Referring now to FIG. 9, therein is shown the structure of FIG. 8 in a first plating
phase. The integrated circuit packaging system 100 can include a plated conductive layer
902, which is a layer of a conductive material including copper (Cu). The first plating phase
can include a plating process including a copper plating process.

The plated conductive layer 902 can be formed directly on the carrier 402 at the
carrier top side 406. The plated conductive layer 902 can be plated directly on a portion of
the upper mask layer 804 to form the paddle overhang 116. The plated conductive layer 902
can be plated directly on a portion of another of the upper mask layer 804 to form the lead

overhang 142.
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It has also been discovered that the paddle lower non-horizontal side 124 and the lead lower
non-horizontal side 150 protruding from and isolated by the encapsulation bottom side 166 eliminate
electrical short problems between the package paddle 102 and the lead 128 or between the lead 128 and
another of the lead 128. Referring now to FIG. 2, therein is shown a bottom view of the integrated
circuit packaging syStéwngothetaaipéd ansthdaiepeekduging SysicIi21iooheaeximamiieraengackage
paddle 102 agiagant %Qﬂllé%ﬁ%%ﬁﬂe@ll@%ﬁlﬁtw@Eﬁ@ﬁ&f@@ak@@é@%ﬁ beyRRekaggRaddEd @xcan include

the paddle lower non-horizontal side 124 between the paddle bottom conductive layer 110 and the paddle

ridge 122.  fiaifeRat 1bs A h e Rt i hdtbis st iBlkardlyrisumathy AR dhSpReas #8m the
package padtie &Q2nplfiaieatkr31cariieeleatricallthésplatdd-bianhicthe pgekage paddlechGzrThe lead
128 can incluﬂﬁthe ll% d lower non-horiz Qrtgldgpeelllpglbe{ een thfetf)%acd bottg con L{ctiv layer 136 and

d
: an af t t
the lead ridge 128°" ¥or |ﬂﬂ§atr0a1?|{?esﬁﬁcr:poses, the pat%llle bottorn conductive ayer 116"8nd the paddle

lower non-hopizbngatsites 1paddpdfeachentned epduststeaprcoP@2square, although it is understood that the

paddle bottom condugtive,ayew 1d ¢rnd thenpredle wvar MenhrtizeerRide 124 capfcidde any other
shapes. Also for iIIustrative{guré)oses, the lead bottom conductive layer 136 and the lead lower

non-horizont&FBRIE1RESre 05 A IR RBOR &6t S 2qd dhe UARFONBTF IR LAYEPLHIGH that the lead
bottom condusativeelayaiold®d andthesteatt loweiendottuoiizamdaligidantibtheax osbdde-gioy Gher shapes.

The integrated circuit packaging system 100.can include the encapsulation 164 formed between the
package pac 0D e THEo] Doa At b e ST oh o St h T T8 e
encapsulatiore®aad arpesqsosd utia paduik dotdmneanderstive layer 110, the paddle lower non-horizontal

side 124, the lead Q@élj‘@ﬁhﬁgoﬁgw%\(?I@Y‘ﬁ}%@r&?Ci's@ﬁok%‘ﬁ@ﬂ&"é’@ﬁd?&@'ﬁprﬁ@mﬁi $ifg 1QBna  Referring
now to FIG. 3, therein is shown an isometric top view of a portion of the lead 128. The lead 128 can

include the |3 RHRAGLER S RPEF DHIBUERASE nsasand AP BU MG 1 ADOr R I 818N include the
lead overhangyk4 200 peitiapchpioitidi bordsendikidead luppan 0oheakarnta sideutbe layeHarillustrative

purposes, poflions.pf 11e ad 4282 hqun win,a shane ol 3 sauars, alihayan it s understood that the
portions of the lead 128 can include arYy other shape mclucﬂng a square?’a réctangle, or a circle. For
example, the lead tdpecondguticd leiyeritl 38knginke Jesieupldr nom-slizdntdiesitedds2 kiwimclude any

shape includigg & SIS IS IaRGNEd Ak Fop WRductvERBIRING NAWIL FiGiidh BRI $ARWN a

cross-sectional view of the integrated circuit packaging system 100 in a carrier providing phase of
manufacture. Thetfttdbidfad 8&&%5&&%1&&%9%@%%6 oaih ihehtesPE T A0 L RS a layer of a
conductive matesinldiniitadin greop ele (G pldia £aroies 402 1kapn ttusie ancasieidodamsideod04 and a
carrier top sidg 408 EPoos“c‘?nE{a%u%%r 1ot Ppftom Side; 404, ROl Sxampie, e rh%%“&ﬁ@ﬁ%@éé“"”de a
leadframe, a conductive sfiee ,acon uctlve’paneﬁi, or atBare matenial. ' Re erring now to FIG. 5,
therein is showndtieti stiagturs dE#EI @Gickhily a Hlasediask fariirg pheiske Thie)imaigrated (Eittgeidackaging

system 100 can,inelyle, AopHiafTy sk IRYALAAR ARRAORTIERkIRIGLAOA formes gty the carrier

bottom side 404 and the carrier top side 406, respectively. The bottom mask layer 502 and the top mask
layer 504 are’PERpSasKEeRdt are unaffected by a removal process including an etching process.
The paddle bottom conductive layer 110 and the lead bottom conductive layer 136

can be formed directly on the carrier bottom side 404. The paddle bottom conductive layer
110 can be adjacent and surrounded by a number of the lead bottom conductive layer 136 at
the carrier bottom side 404.

The paddle top conductive layer 112 and the lead top conductive layer 138 can be
formed directly on the plated conductive layer 902. The paddle top conductive layer 112 can
be adjacent and surrounded by a number of the lead top conductive layer 138 at the carrier
top side 406. The paddle top conductive layer 112 and the lead top conductive layer 138 can
be above the paddle bottom conductive layer 110 and the lead bottom conductive layer 136,

respectively.
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The bottom mask layer 502 and the top mask layer 504 can be formed to protect the carrier bottom side
404 and a portion of the carrier top side 406. The carrier bottom side 404 and the portion of the carrier top
side 406 can be protected so that the carrier 402 is not removed by a removal process at the carrier
bottom side 404 and the portion of the carrier top side 406. The top mask layer 504 can be formed by
a patterning procesBatsengerarportide of 2héheminas 400 dkdsstygerproiiddted! The aopoldixk layer 504

can expose i axPosechisaiap %%ﬁhmaa@%rﬁya@aga%g%ﬁg%ﬁﬁ@é@w sRImQved naskkaequent

phase. Referring now to FIG. 6, therein is shown the structure of FIG. 5 in a first carrier removal
phase. A porfiBtKBFTRE s LTV FIAEE PR ASRSEIEM 88 Posed region 506. The carrier 402 can be
partially removed witheaiiemawd rogiesadhaliiding tapp@oetehitnglude tRelersmgeaiowrtaiFiGe 7, therein is

shown the structure, of EIG. 6.in a first mask. removal phase. The hottom m layer 502 of F]G. 5 and the
top mask iay SO R IS B e B st e e i the
first mask forphigigt pligseanTirechistioril i aeknkeyed 502 rmebtnetdpenradkitryemygogizanaser rkihoved with a

removal procgss iNgIMAiRg.R maskremevalRQsERSOr a mask dissolving process. Referring now to
FIG. 8, therein is shown the structure of FIG. 7 in a second mask forming phase. The integrated circuit

packaging system 101 E4FRAEY BH R SIRS RSB 180 540 iRcaUIG R Ay BHURECa e BB EHb m side 404.
The integratedhciteuih paskagdingusysiem kp0xgamindlngleanpsper snaskileyars8dhdatied The¢he exposed
region 506. The lower mask layer 802 and the upper mask layer 804 can be plated to cover the carrier
pottom side 405 BT el L oS0 el Sob iy el Dot S Seeh ey e Gopdmask layer
804 can be coplapsataiih d0dlane detHeromdiontdhesitetefogonducRedelaiisy ABYY tbeFIBdde thairein is shown

the structure &fnﬁhﬁi\% iR i[ftbplﬁéi_'ikgupkb}ﬁ@onﬁﬁ@ti@@%&?qgg}ifﬁé’Et&éﬁ‘i@&f‘@ﬁ}’%@%t@ te@n inglude a
plated conductive la 2, which is a layer of a conductive material including copper (Cu). The first

er 90 _
plating phaseC’EEl‘Htiﬁ%ﬁa&%défﬁlﬁ{?ﬁﬂlﬁ?bﬁ‘ég?‘fﬁglﬁéﬂwg a copper plating process.  The plated conductive
layer 902 can be forsgdridigectly toFibelcamiatidG2abihetieastiectop @dex400.id hecpbatechaamductive layer
902 can be plated qir%%tl on.aJ ortion of. the upper mask Ia¥§518f9e4at8 f%r Il?ergaeggle overhang 116. The

h - .
plated conductive' a)lloer 02 can B%le(é%gl %ﬁ?g}fﬂf an %18?08? ion of another of the ﬁpper mask layer 804 to

form the lead overhér@llﬂpg_of the carrier 402 of FIG. 4 can be removed at the carrier bottom side 404
of FIG. 4 exposing the encapsulation bottom side 166. A portion of the carrier 402 between
the paddle bottom conductive layer 110 and the lead bottom conductive layer 136 can be
removed. Another portion of the carrier 402 between the lead bottom conductive layer 136
and another of the lead bottom conductive layer 136 can be removed.

The package paddle 102 and the lead 128 can include the paddle lower non-horizontal
side 124 and the lead lower non-horizontal side 150, respectively, protruding from the
encapsulation bottom side 166. The package paddle 102 and the lead 128 can include the
paddle bottom conductive layer 110 and the lead bottom conductive layer 136, respectively,
below the encapsulation bottom side 166.

Referring now to FIG. 14, therein is shown a cross-sectional view of an integrated
circuit packaging system 1400 in a second embodiment of the present invention. The
integrated circuit packaging system 1400 can be formed in a manner similar to the integrated
circuit packaging system 100 of FIG. 1, except for the formation of the package paddle 102
of FIG. 1 and the lead 128 of FIG. 1. The integrated circuit packaging system 1400 can
include a leadframe with a copper overhang interlocking structure, a leadframe for a stand-off

quad flat nolead (QFN) package with robust lead interlocking, or an interlocking lead shape.
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Although the carrier 402 and the plated conductive layer 902 in this example are made from the same
material, the plated conductive layer 902 has physical characteristics that indicate that the plated
conductive layer 902 is not integrally formed from the carrier 402. For example, the physical interface
between the plated conductive layer 902 and the carrier 402 would have an atomic structure different than

the rest of the carridh40tpsaitestisigctie pPlRiigy process LS cenforphitscapbacsaceoriddiaivélayer 902.

Referring now {1 1QupiRer &t SR awNHReeip clwe R dnlfde Bria secapd Jnastepaevaldhase. The
lower mask layer 802 of FIG. 8 and the upper mask I‘%‘gr 804 of FIG. 8 can be removed to expose the

carrier bottorR*Sidf& k% SHYPGE' S BadY T8aTSH Btk RSP et aven A RYow et haRickaye Paliicand the
upper mask |ay@2. 804k gandbetieiy aved it tnal ieenoyal di dbodsD dnohdiidg &i0tasid dipaddvértg@yocess.

Referring now to FIG, 11, therein js shown the structure of.El in.a second plating phase. For
cimpiiciy purhard: R dRERee 8 AL ARSI RIS Tades 1S PETSRTRABITE: Lol bottor
conductive lal#01a0g, theeppddiel koo woridu EAV® deg/e o ciienicnd potpPar otfuctveetayely136, and the
lead top condjictivedayiehedB1404. The integrated circuit packaging system 100 can include the paddle

bottom conductive layer 110, the paddle top conductive layer 112, the lead bottom conductive layer 136,
and the lead top conBtiPRGEARE RIS iimean Wit deptatidg p oD sRafiging dapre disteddehdframe
(PPF) selectigadplatiog gratesse Thepaddlepaitam ke pdadivieotaye rcddddine paddlestap comeductive layer
112, the lead bottom conductive layer 136, and lead top conductive layer can include a plated
pulc-up oy e BP0, o o At DR B S e R
nickel-palladidimcgioldNibe dpaddlcobediohebivratiodehbtedfand  tiheppddelddsbitdrn cotrdddie layer 110

and the lead Rofiom\ eqndpclivedlayehtad carubailermed dirRriyOndReRaITiSy Qalas Ridgy404. The

paddle bottom conductive layer 110 can be adjacent and surrounded by a number of the lead bottom

conductive lal&r21%6 ¢ tsnesthidetibtempsrienad. surfasiieop ffaraddls BetudctiteidYePai¥and the lead
top conductivetayestbassern becfarod glitatilyodp ihesplatemdgandpsctivelyayer 902. The paddle top
conductive layer 112 can be adjacent and surrqunded by a number. of the lead conductive layer 138 at
the carier top ide 106, A pEtHe 108 SORUCHE agatels AR e YLt o I ger 258 can
be above thelpadd kxtsotionthe paddiethea Yahiér 1 Thcaprdldivebiebid] Borttom ioohdactivasd g everBBigrespectively.

Referring nowiosFiich4s hetrinsisshownheistpiaiHigsfl FIG. 11 in a molding phase. The molding
phase can include %géacka‘ﬁg assemb:féprocess to produce an assembled package before a removal

process in a subsedtéipigst erhang & egriee Lirott e kegingsptdin radiearomel s the
integrated circuitt 1 Shaptacnesvtortiig patkitariop conduative padmiclbayvwidh the at@shAayprilio4. The
Integrated C'r%%’%ﬁéé’%&l%”?%erh%%‘;iﬂ?%'g;%&%%%tgf’tﬁg SRHIREN QL NS Sghiop conductive layer 138 with
a number of the electrical connettor .
The paddle overhang 1416 can include a paddle overhang non-horizontal side 1418,
which is a lateral extent of the paddle overhang 1416. The paddle overhang 1416 can include
a paddle overhang bottom side 1420, which is a lower extent of the paddle overhang 1416.
The paddle overhang non-horizontal side 1418 can be between the paddle body top
side 1408 and the paddle overhang bottom side 1420. For illustrative purposes, the paddle
overhang non-horizontal side 1418 is shown at an acute angle with the paddle overhang
bottom side 1420, although it is understood that the paddle overhang non-horizontal side
1418 can be at any angle with the paddle overhang bottom side 1420.
The paddle body 1404 can include a paddle ridge 1422, which is another protrusion of
the paddle body 1404, laterally protruding from the paddle non-horizontal side 1414. The
paddle ridge 1422 can be formed between the paddle body bottom side 1406 and the paddle

body top side 1408. The paddle ridge 1422 can be formed below the paddle overhang 1416.
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The integrated circuit packaging system 100 can include the encapsulation 164, which can be a cover
including an epoxy molding compound or a molding material. The encapsulation 164 can be formed on
the carrier 402 in the exposed region 506. The encapsulation 164 can be formed on the plated conductive
layer 902, the paddle top conductive layer 112, the lead top conductive layer 138, the attach layer 154,
the integrated circuitlispadtel khdyelébtrieai cevdactopadsie lowqrarardng290wlteida G428 atderein is shown

the structure ofdalGuplR A B6EoNd alHel /8meyd BRasRdENSWaGRChEANIRRISMOYR Phpge can include
a back-etch process. A portion of the carrier 402 of FIG. 4 can be removed at the carrier bottom side

404 of FIG. 4PAYYGIMEF TS SheRAELEbIE hdtbin e sl Rt oRbr RALoeyH ks 1498 putien the
paddle bottopaddlediidgivel fager The andiibenfpad haitbon comdudtvel kdeiisl B&wasn bdagrnailed. Another

portion of the carrier 402 betw. el bottam con jve layer 136 and another of the lead bottom
conductive Ia(f/\éerlr llaéléé%éggrtlo es}%%rﬁ%\élgc?}lg?g aélt%%&%%agﬁggdme 102 and the lead 128 can include the

paddle lower non-hbpzdhiraside medoserd tvepkstide ibwier nomisorigotiaiididet IS0, vexypectiviely, protruding
from the encapsulatisRetiemaidactotndhe-RagkrasRaddiertizand e lead 148 fandngiyde the

paddle bottom conductive layer 110 and the lead bottom conductive layer 136, respectively, below the
encapsulatiof BIEIRISHRUHRS. AlsRAREHIGTENF tBUERes %4t BreHCid WHEWI IR e &fsnal view of
an integratedigz¢uit plaskaginghsyisiesn 400 wita secpndlernbodiroesioditael poesanhaagerition. The
integrated circuit packagi stem 1400 can be formed in.a mgnner similar to the .integrated circuit
packaging syLIan1B0 AFEIS DaISaat for INE T8HEAar oF (16 Hackage Ratidle 183 ol FI™ and the
lead 128 of Fraidic Pedyibmspratedcitdlft pdokdgindosydiustntin® Qwapsiclidderaddadfpapenwith a copper

overhang int%ﬁ%ﬂﬁ‘ﬁ §I_HHQM€&§J€&\QH%‘&? i@u@é}%ﬂﬁéﬁghqv@%E&@S@%Q%&Q;M&‘%Q&W“h robust
lead interlocking, or an interlocking lead shape. The integrated circuit packaging system 1400 can

include a packdgRepALRIR Fd05 30meh i hdpparthet iR 8ioRounting a semiconductor device
thereon. The packageepadgte: iR vapaciclide ¢ paddlienbedy ihdlde whinh1i$2a, cetitiappoetian of the
package paddle 1402. The paddle body 1404 can include a paddle pody baftom si 406 and a paddle
bods top oide 108 SR 42 R St Mol S L aCe T AcmI Bt K5t e 1406
and the paddedyotiiptopviide it 408 zirel @doiwer dxtenicathd 8- ugpelextdntyrédpe ctivengleiethe paddle

body 1404. ¢, J BEhasaaeRrdie 1402, Gem BE e A RRANS RSB CRNAGLNEISYER Y and a

paddle top conductive layer 1412 opposite the paddle bottom conductive layer 1410. The paddle bottom

conductive 1a}/€f 133d ahtrtifabhotiPriyectitiultve ageha Ao Labvbtoitfed ditihy dAte paddie
body bottom st@el4aGangptie-paddiesbadiéop side: 14aghidspestively. The paddle bottom conductive

layer 1410 and thea’ﬁd%% Jop gf tsurfaces of the

nductive layer 14 n be farmed directl portions
e bty 1a0n e B B T 4438 B B e ey

The paddle bouylud@d anriddiiderapaddie nontthorigontahdité veAthgenhigh isThddtarhbetteant of the

paddie body 140 dheipaddieshady ddqdeaninciiledPragdia serhang ddhea wiichyS & meotrusion of
the paddle body 1404. The paddle overhang 1416 can [aterally protrude from the paddle

non-horizont&f &l dadoitomidsdddreasddbrdiny badsternidel fotmEdrst thelbaddle body top side 1408. A
top side of the paddiaconednangn 4badisavpastion o thapaddiabepyctapusiae: 14081438 can be

formed directly on portions of surfaces of the lead body 1430 at the lead body bottom side
1432 and the lead body top side 1434, respectively.

The lead body 1430 can include a lead non-horizontal side 1440, which is a lateral
extent of the lead body 1430. The lead body 1430 can include a lead overhang 1442, which
is a protrusion of the lead body 1430.

The lead overhang 1442 can laterally protrude from the lead non-horizontal side 1440.
The lead overhang 1442 can be formed at the lead body top side 1434. A top side of the lead
overhang 1442 is a portion of the lead body top side 1434. The lead top conductive layer
1438 can be formed directly on a top surface of the lead overhang 1442.
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The paddle overhang 1416 can include a paddle overhang non-horizontal side 1418, which is a lateral
extent of the paddle overhang 1416. The paddle overhang 1416 can include a paddle overhang bottom
side 1420, which is a lower extent of the paddle overhang 1416. The paddle overhang non-horizontal
side 1418 can be between the paddle body top side 1408 and the paddle overhang bottom side 1420. For
illustrative purposed thiepheididaigethdhepnorchideizdpralositibang 181gisHowinbtidn Idddtevhishle with the

paddle overhang beiterkaide k4RO alihanainilds wndergioqd thatdienRaddie overhang nop-aorizontal
side 1418 can be at any angle with the paddle overhang bottom side 1420. The paddle body 1404 can

include a padig gL Sihiktfs WhtsThisrdtRI SR PIHB ISRy BBE 146%, RRIARPRotruding
from the padgletiwnehatiizmathbsideadd béidiheidaddies ridgee1422 eaihbegfannedibatweasdiie paddle
body bottom side 1406 and the paddle body.top side 1408. The pad idge 1422 can be formed below
the paddle oveilant T« PO o R S S e R S e
1424 and a pktidie Tiprlapnodehiord diitticsies! PAOHwaisdvestane st ttédowebnoristizotialeside 1424, The
paddle lowerpp-fgrizentabgide 1424 is between the paddle body bottom side 1406 and the paddle ridge
1422. The paddle uggeer non-horizontal side 1426 is between the paddle overhang bottom side 1420 and

the paddle ridge 1425° leadrayeifiaRg aa0d A s b padane o RE Ath RO ARSI 1454 is shown
with a line, altieughdtis wndesstonadghatihe paedlerowasrnibmstatizonigside thd 2hEancnahide any other

configurations. Also.for illustratiye purposes. the paddle lower non-horizontal side 1424 i own at an
Otise angle e BRI ey Dot S8 b e ar e e e R A Tower
non-horizontaltsizieh 4 23 welarkieas thaytzmighsisondthariienpadidiezbeiel sislst ik sidebe408nFearther, for

illustrative pugh@ses.1the RIS WREHNQRhesizontal side 1426 is shown with a curve, although it is
understood that the,[:%?:dle upEer non-horizontal side 1426 can include any other configurations. The

integrated circuit pabkaliityPSydm A soirdndneilsad Bdesati 43 o8highit AorBvAPEL e RidhE onnectivity
to external sysham&@nmmom)ﬂl?hﬁd&mﬂ@%&cm ina&ﬁm&d&addmdm&%@&%iehdmmgtral portiqn
1034 opposit s T T B Btal B 4SS B b CO S TR LS toadt body top
side 1434 are a lowErekthbegil H3Uppeimkidata despdetiveyorohohadeat sidsdy4043md a Iede lead 1428

can include a|ead RN LORAUCHYE 43yeihdd3thanca I6Re-RpcrRtaiNEiayquid 3gpPRAsIte the lead

bottom conductive layer 1436. The lead bottom conductive layer 1436 and the lead top conductive layer
1438 can be foMHAPUREERYEH tHE kel SR 6REA SrikbedBbosing e vody ol dldélaaaa,
respectively. 1448T henle gd b apssmn wonesitibealayes 1486iandihededad top captiiativieriayerid38 can be
formed directM Lpga%ggjiori]esa&n;ﬁurf?%? of the lead body 1430 at the lead body bottom side 1432 and the
lead body top side 14 3, respegﬁvely.' The lead body 1430 can include a lead non-horizontal side
1440, which is a latEraliBxsemtiof thepess blod{edd 30y aheoteheliboalyl 1480 IéaA inciheenavieddroverhang

1442, which i§n@, Qﬁ%ﬂgﬂ)ﬁ Rf ihe:lerdPady t#é#8%d lower non-horizontal side 1450 can include any

other configurations. Also for illustrative purposes, the lead lower non-horizontal side 1450
is shown at an obtuse angle with the lead body bottom side 1432, although it is understood
that the lead lower non-horizontal side 1450 can be at any angles with the lead body bottom
side 1432. Further, for illustrative purposes, the lead upper non-horizontal side 1452 is
shown with a curve, although it is understood that the lead upper non-horizontal side 1452
can include any other configurations.

The integrated circuit packaging system 1400 can include the package paddle 1402
having the paddle top conductive layer 1412 formed directly on the paddle body top side
1408 and at least a portion of the paddle overhang non-horizontal side 1418. The integrated

circuit packaging system 1400 can include the lead 1428 having the lead top conductive layer
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The lead overhang 1442 can laterally protrude from the lead non-horizontal side 1440. The lead overhang
1442 can be formed at the lead body top side 1434. A top side of the lead overhang 1442 is a portion of
the lead body top side 1434. The lead top conductive layer 1438 can be formed directly on a top surface
of the lead overhang 1442. The lead overhang 1442 can include a lead overhang non-horizontal side
1444, which istaddieraséxierttof ehethealdadverdzrigrigde . TRe ddabvestiangatap eathinddede a lead
overhang bottopsifendA46rivdiahdaaligwer extent of the lead overhang 1442. A plane of a portion of the
lead overhang bottom side 1446 of the lead overhang 1442 can be coplanar with a plane of a portion of
the paddle overhan§5dRSAIASdE 1A 0PAF kAR TSI UAM SRy i iee shalBrhavaetingd Blithe lead
overhang botiamizide 1446c0atubepaksiial to thie: |gadkbgdypidplsideqP434lhe inktededdoveihang
non-horizontal side. 1444 can etween the lead bod sid 4 and the lead overhang bottom side
1245, For I RhRoL et PRI S ot B A TR S e angie
with the lead évéeshartigabottiomihsideddledep afthdisgiicilazaiddéistaddinhatiable lkyad ldvérhang non-horizontal

side 1444 can be atrgpy, angigwithig Irad QusrbantRpltensidgd $48dle of REdgadiRodyd430 can
include a lead ridge 1448, which is another protrusion of the lead body 1430, laterally protruding from the

lead non-horiZtiftal SiddUEHADY TR iR Al CSHBYE fmAttrbakRasa tHehoad Wi istiom side
1432 and thecleadk batlidingh sidasl 4dderstood hehdeatleb aaty 430 canunciide aleaddowsr norhorizontal
side 1450 an(sjeailgo% uppe enlr():ns-horizontal side 1452 above the lead lower non-horizontal side 1450. The
lead lower non-horizontal sidé 1450 is between the lead body bottom side 1432 and the lead ridge 1448.
The lead upper nonlheriregtibdicecti43236 ¢ratwebdahe laaaiivveidsaligbantbin sitiec1dds14hd the lead

ridge 1448. opﬂ%%é"M%t{ﬁ‘ébfﬁ‘v@'§¥c[é0§&‘§8.thﬂllﬁﬂﬁéﬁ\ﬁ_ée&@@ﬁ‘aB@r&ﬁrﬂé"a%i&’é?lécﬂ@pdx% Shauyd yith a line,
although it is understood that the lead lower non-horizontal side 1450 can include any other

configurationSORG 5 MGE T AR HuokehRy 5648 bwer non-horizontal side 1450 is shown at an
obtuse gngle Wit_h thinderd: padd hottom Iﬁddeagiﬁgzsyaiéhougmitd&mﬁdm&tmqahafrm leadelavrer
non-horizontgl,sigle 2430 Gan be gt an n%”%'%ﬁe""iéhdthﬁﬁﬁad Ogly bottom 9jdg 132, Furthey, for
illustrative purposes, the fea upper non-horizontal side 1458 is Showh with a curve, a hougﬁ it is
understood tiekcthealetdngpperl Abhdaoizeitalrsidéy Tascad inthadead typotbrsluctvdipuratidd8.  The

integrated cirgyit packaging &ysiem R0 saningludetha packagePaddin 1402 havingthe.paddle top
conductive layer 1412 formed directly on _the]:r{%addle body top side 1408 and at least a portion of the

paddle overhBNY HoRthtiizBHEI X de A% LE. 198 iAteGfafsd Yarsifle pititagingsyRiesiedotredh include the

lead 1428 hapiogatiesleatkton amnduciiveidayeiuldss dorreadedirratlyonncdier least bosheta side 1434 and
at least a portion. of tt}q Iee?e% (p¥g ang non-horizontal side 1444. The integrated circuit packaging

b . . .
system 1400'Can mcludé an attac layer 1454, which attaches a semiconductor device to the package

paddle 1402. The intkyrategradird wirpatipagingisy stetnn 460 amminahlidis an ietegpateticnirtdi 1456, which
is a semiconqugtardevics Ak RAIR ReRALAS (08 COndHLiYRIRYEN d& 17 Vil alashdayer 1454.

and environmental protection. The encapsulation 1464 can be formed over or on the paddle
top conductive layer 1412, the paddle overhang 1416, the paddle ridge 1422, the paddle
upper non-horizontal side 1426, the lead top conductive layer 1438, the lead overhang 1442,
the lead ridge 1448, the lead upper non-horizontal side 1452, the attach layer 1454, the
integrated circuit 1456, and the electrical connector 1462. The encapsulation 1464 can be
formed under the paddle overhang bottom side 1420 and the lead overhang bottom side 1446
providing a mold interlock to prevent paddle and lead pullouts.

The encapsulation 1464 can partially expose the package paddle 1402 and the lead
1428. The encapsulation 1464 can expose the paddle bottom conductive layer 1410, the

paddle lower non-horizontal side 1424, the lead bottom conductive layer 1436, and the lead
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The integrated circuit 1456 can be mounted over the paddle top conductive layer 1412. For illustrative
purposes, the integrated circuit 1456 is shown as a wirebond integrated circuit, although it is understood
that the integrated circuit 1456 can be any other semiconductor devices. The integrated circuit 1456
can include an inactive side 1458 and an active side 1460 opposite the inactive side 1458. The inactive
side 1458 catPheratichedztnthesisiad e Gop dnducaival ibpar of2opitingladaticienagesuliadsn,  The

integrated cirgslilbRAGKRIING SYRIEMsLABQ Gank i Hpg amelpailicRhceraector 1462, which electrically
connects the lead 1428 and the integrated circuit 1456. The electrical connector 1462 can be electrically

connected to the ledd%SBLBHUHR ELYEY 1438 Moo tePsdhvad s r4ep hredile dide ddtmector 1462
can be conneei&chédaneidpheralperten afihie: inteDraledldit8 uitd 4o6hat bTalaclkve sitje 1480. The

integrated cirguit. packaging system.1400 can include a number of the electrical connector 1462
commected tor Al o s A e S R o inctuce an
encapsulatiofs 2éarspichddbersngaganiicontodoor pdekdgé tosarlgemivondacrmbeviegsnproviding
mechanical apegnyyenpantal praiggtion. The encapsulation 1464 can be formed over or on the paddle

top conductive layer 1412, the paddle overhang 1416, the paddle ridge 1422, the paddle u%)er
non-horizontal side T2 BaGketeBR D EEHaGMtivREgE iy Baddirelpygd S0/ AL S It ehd ridge
1448, the leapkotppEnhionhaiizantglssidechdnotheiattaghoayide JAbia dih paiitrgrate d girtuindd 56, and the

electrical conpnector. 1462, The encapsylatio 4. can,be farmed under the pad verhang bottom side
120 and e e B e P58 e anc ead
pullouts.  The endaplsathlitB 146 dnsdidp st ddyddrposaehd pacikad sidaddid maopdng fierlead 1428.

The enc_apsu{ggigﬂcg[ e &%%%%iﬁéel@&Qd*ﬁlpi{é&gr@@@fl%%yﬁd@)(ﬁé ﬂef&&%o%%np&%{@&%{er _
non-horizontal side 1424, the lead bottom conductive layer 1436, and the lead lower non-horizontal side

1450. The enésfsttaftibrla%éle carpeladenie e apsulafidn bottom side 1466, which is a lower extent of
the encapsulation 1¥64ds beenldie encapsisiationphitomsica sl 466 oan hrldor mag berdatea Haa paddle

ridge 1422 and he leqd fidge 1445 or hepween e lead ridge 1449 and anelher of Jne fegdfidge 1446.
For illustrative purp(%ses, he encapsu ation bottor Side 1466 1s shown a§convex, al oughitis
understood tiratkthge ercdjssuiifoandothontesid é4246 6eepavtinelidedheng dthérecorfigerhtionslitetuding

concave or sg@gp&.elimiggﬁﬁ?g@g%mg g94.can include the paddle lower non-horizontal side 1424
protruding from the encapsulation bottom side 1466. The package paddle 1402 can include the paddle

bottom conductive IHy% FrPobsetoftrecErt ApS ihatiet Y6 torcSriitaggayer 1412 covering the

paddle overhang non-horizontal side 1418 and the lead top conductive layer 1438 covering
the lead overhang non-horizontal side 1444 improve joint reliability by providing increased
surface area to connect the electrical connector 1462 to the package paddle 1402 and the lead
1428, respectively.

Referring now to FIG. 15, therein is shown a cross-sectional view of the integrated
circuit packaging system 1400 in a carrier providing phase of manufacture. The integrated
circuit packaging system 1400 can include a carrier 1502, which is a layer of a conductive
material including copper (Cu). The carrier 1502 can include a carrier bottom side 1504 and
a carrier top side 1506 opposite the carrier bottom side 1504. For example, the carrier 1502
can include a leadframe, a conductive sheet, a conductive panel, or a bare material.

Referring now to FIG. 16, therein is shown the structure of FIG. 15 in a first mask
forming phase. The integrated circuit packaging system 1400 can include a bottom mask
layer 1602 and a top mask layer 1604 formed directly on the carrier bottom side 1504 and the
carrier top side 1506, respectively. The bottom mask layer 1602 and the top mask layer 1604

are resist masks that are unaffected by a removal process including an etching process.
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The lead 1428 can include the lead lower non-horizontal side 1450 protruding from the encapsulation
bottom side 1466. The lead 1428 can include the lead bottom conductive layer 1436 below the
encapsulation bottom side 1466. It has been discovered that the paddle overhang 1416, the paddle
ridge 1422, the lead overhang 1442, and the lead ridge 1448 provide a mold interlocking feature such that
the package paddlelhabotiontirdaek|biaar 1498 anddpetaiveigskddyrartotd e bhtapsd ttipietedaicthereby

eliminating paglcie: apdJsadapulboutand a fédies @fﬁﬁet{%%@egi%ﬁ%\{&‘é addhatrinepaddisstancaaductive layer
1412 coverin%the paddle overhaﬁné;? non-horizontal side 1418 and the lead top conductive layer 1438

covering the 1294 BYL ARG Hohoh SPe oM RS iealP H 57B\RE e SRR b pratiainy fdfeased
surface area totcenteet the eleaitical pooaaciotikiGirier thepackiigel paddiel 1O 3@tichtbe fead 1428,
respectively. . mg gerrigg gw to FIG. 15, therein is shown a cross-sectional view of the integrated circuit
packaging system 200 & carrier providing phase of manufacture. The integrated circuit packaging
system 1400 can inEhsderanezpitsy a50WAghicheisoaniag dy of rptentgativecrdtesialeinc REding ebpper (Cu).

The carrier 1502 caninglysiena Gariesoatamsiderts0d,andR caierstersidexpaas anpgsiaithe carrier

bottom side 1504. For example, the carrier 1502 can include a leadframe, a conductive sheet, a
conductive p&rP %A nrargaal 02 hebisinRg Pty FARovEE IR ERRIAShe structure of FIG.
15 in a first mask foretighase.d FeGntgg tatedncisaié wa ckagingtsystemIG400 ean finglugieia bottom

mask layer 1002 a5, (0p maskayer 104 larmegireety. on,ihe sarrier boom side 150qeand the
carrier top side 154 Prespec ieeﬁ/. fe bottom mas layer 1602and the ?op as ﬁa%/er 4 are resist
masks that aféeiprifieciedbsan beprovallprovessdindthdingranabrehisss proledse coppeTisecliotom mask

Iaye_r 1602 and th? K&e@ﬁ%lﬁl@y% 164 @@&%ﬁ?ﬁ@%&% Qﬁ@tﬁﬁiéﬁ?e@ﬁﬁ@.bﬁtﬁm side halé and a
portion of the carrier top side 1506. The carrier bottom side 1504 and the portion of the carrier top side

1506 can be [5BtSeteR4s6 tHAE it mask Byer st ldiidvE Y BrdtmdvaikryeedsthECarrier bottom
side 1504 andethenpartienotihe eapier popisideol HdbearrierTii®1apamask dayeid o Qdedant beafarmed by a

patterning process to cover rtion of the carrier 1502 that is to be prote . The top mask layer 1604
Ca exposs A DI L og 0E TAOEPHE Eara 20a A Ke g par o At B S poquent
phase. Rafierirrgrmexs] tor ¢SS hzludiegaimissk howrythpretest turerofsk|dssobingpfstsearrier removal

phase. A portion of g AHEGLF0F AN HEHERRYELIMIAEPRIEL RFHRE 1800, TR fAMIRK 1502 can be

partially removed with a removal process including copper etching. _
forming phase. The integrated circuit packaging system 1400 can include a lower mask layer

1902 formed directly on the carrier bottom side 1504. The integrated circuit packaging
system 1400 can include an upper mask layer 1904 formed in the exposed region 1606. A
plane of a portion of the upper mask layer 1904 can be coplanar with a plane of the carrier
top side 1506.

The lower mask layer 1902 and the upper mask layer 1904 can be plated to cover a
portion of the carrier bottom side 1504 and the exposed region 1606, respectively. The lower
mask layer 1902 can be formed below the upper mask layer 1904 and the exposed region
1606. The lower mask layer 1902 can include an open region 1906 exposing a portion of the
carrier bottom side 1504.

Referring now to FIG. 20, therein is shown the structure of FIG. 19 in a first plating
phase. The first plating phase can include a plating process including a copper plating
process. The plating process can also include an electroplating process, which can be less
expensive than a sputtering method.

The integrated circuit packaging system 1400 can include a first plated conductive

layer 2002 and a second plated conductive layer 2004, which are layers of a conductive
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Referring now to FIG. 18, therein is shown the structure of FIG. 17 in a first mask removal phase. The
bottom mask layer 1602 of FIG. 16 and the top mask layer 1604 of FIG. 16 can be removed to expose
portions of the carrier 1502 that are covered in the first mask forming phase. The bottom mask layer 1602
and the top mask layer 1604 can be removed with a removal process including a mask removal process

or a mask diggafteiig dedisg. coppReféting HwitstRpBtedocandietindslatroWwAtheatrbetlpensdFIG. 18 in a

second mask;fRrmingnRRasg rithemegratech eyl 38iR0 FyRteLi4 QR candnalideadower mask
layer 1902 formed directly on the carrier bottom side 1504. The inte%rateo_l circuit packaging system 1400

can include arP bt Mhdimed dracslyprdhn sy i &, e rigibAPabEIAlBfhe of a portion of the
upper mask layer 1964 feanprecdopladativatiaygplane ahtbe akdatitepl gicie ajak6on of thhapperer mask

layer 1902 and the u sk layer 1904, can be pla 0 cover tion of the carrier m side
1504 and the Exmd Lo fe B R R TR P e S M ow e
upper mask |egebd oL di ity @xpbBelivegiomebecoThe ipprarmasskieydPa002feun thelgaé an open

region 1906 exp@sing @0rteR 9%@51&@@%@9&9@1%? HpP%an inB&ieingNANLQS! Gir e therein is
shown the structure of FIG. 19 in a first plating phase. The first plating phase can include a plating

process inclu%(?%' a copper plating process. The plating process can also include an electroplating
process, which can Akhtegs expensive thEnadspitigrrg toathodve laydheontagraied cinguli peckaging

system 1400 can include a first plated conductive layer OOf an cond plated.conductjve layer 2004,
onich are Iy B R B B o R R SR R e 2002
can be formediadiredidgtotht éheariead 1G0dustivied DarriOb s sielaisgsllT e sed dranplaedroonductive

layer 2004 canpe fosmadAiiecths shyhe.cattigrtaaathacaiiar Raltarnideydp8, andlhe first plated

conductive layer 2002 can be plated directly on a portion of the upper mask layer 1904 to form the paddle

overhang 1418TFhd 304t BRdaheshdicateisy et aHfrisatpiBBdheir&etiyebils [58rieh o%nother of the
upper mask layiesalia@4htoptaring ihedead @dath@ng td42atddectitsicplategde@udactive layer 2002 can

include a first layer surface.20Q6. Although carrier 1502 and the plated con jve layer 2002
i this example are HIBE TanT e R e R et e M b B R e
characteristidgbearingivgate it tHdpiateddcontdctivduayer ROO22YAcrinbedraihedowriednttiom the carrier

1502. For exaippls dhpRRYSICR! iaferfagk belwaendee Rlalkdcendustiimiayer nPRdandigcarrier 1502

would have an atomic structure different than the rest of the carrier 1502 indicating the plating process
used to form ]ﬁ,}@rma{@glé&:fa%agg&ayﬂeplzmgﬁ a portion of the second layer bottom surface 2008 can

be coplanar with a plane of a portion of a bottom surface of the lower mask layer 1902.

Referring now to FIG. 21, therein is shown the structure of FIG. 20 in a second
plating phase. The integrated circuit packaging system 1400 can include the paddle bottom
conductive layer 1410, the paddle top conductive layer 1412, the lead bottom conductive
layer 1436, and the lead top conductive layer 1438 formed with a plating process including a
pre-plated leadframe (PPF) plating process. The paddle bottom conductive layer 1410, the
paddle top conductive layer 1412, the lead bottom conductive layer 1436, and the lead top
conductive layer 1438 can include a plated build-up layer of nickel (Ni), palladium (Pd), gold
(Au), copper (Cu), any other conductive material, nickel-palladium-gold (Ni-Pd-Au), or a
combination thereof.

The paddle bottom conductive layer 1410 and the lead bottom conductive layer 1436
can be formed directly on the second plated conductive layer 2004 at the second layer bottom
surface 2008. The paddle bottom conductive layer 1410 can be adjacent and surrounded by a

number of the lead bottom conductive layer 1436 at the second layer bottom surface 2008.
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The second plated conductive layer 2004 can be plated directly on the carrier 1502 in the open region
1906. The second plated conductive layer 2004 can be formed surrounding the lower mask layer 1902.
The second plated conductive layer 2004 can include a second layer bottom surface 2008. A plane of a

portion of the second layer bottom surface 2008 can be coplanar with a plane of a portion of a bottom
surface of the lowerThrapidiigéopga@uctivelaferrlddZnow theHea! ®p apiehedvis lshiowrtiheasthscture of FIG.

20 in a second plading0gss: hbeiiearRIEL AUl PRGNS SYHRMAAI)F a6 dedaddle

bottom conductive layer 1410, the paddle top conductive layer 1412, the lead bottom conductive layer

1436, and thd 1485 LomyorRInRivay 8y 49d ToR s AfiAcEbah P pdeded Mcramy s sietiated
leadframe (PRK) platinglpcacess.el he3paddie hettbnecopdudtive 1ager THd padbke paddiediepeonductive
layer 1412, the le ottam conductive layer 1436 the lead top.conductive layer 1438 can include a
piated bulc L oy o B R T e A e e B R e
nickel-palladilanesgol0(AndPlei Aaayl srtieoeeisiveitiksrarrsrks¥o. respphievplrddle bottom conductive layer 1410

and the lead bottomygoRguativeayRl436 Ga8 @@1@@3}%@8&&@&/&&&? searshaiatedsppductive layer
u

2004 at the second layer bottom surface 2008. The paddle bottom conductive layer 1410 can be adjacent
and surroundtd by HARANE: P FRMMSEYE It IcdAGERIG S HDe! FsBlemhbeaadHE PAGEIBSttom surface
2008. Thagpetidieciapl ckleductve tayenddd avartdipedead top conductive layer 1438 can be formed

directly on the first plated conductive layer 20 t the first layer.top,surface . 2006. The le top
conductive layer 14T§e§%arlgg%p§8f§({:lgﬁ¥¥a% e§l?§%%%%lgbcf kf)%/rrél%dﬁ#nuﬁglb]oﬂﬁ%e Ileezzi%ocfBTCJrhcacl)l uctive layer 1438
at the first layEretdgpduifaceo2d06YT Heypaddis tom cemderetid dapein 412tk detide dearblatsp onductive layer

1438 can be phoysdheipadele boitemcanduetive layer 1410 and the lead bottom conductive layer 1436,
respectively. The paddle top conductive layer 1412 can be formed directly on the paddle overhang

1416. The paddle t5 CHRRBIVEIRJEF 221D Beshorndbediraetycod HE pHddé Srendanesk
non-horizontaé:sislallghbS8eof The paddlenmteriang d6P16f FIG. Tiveaenchéoppanduative tay@nd 438 can be

formed direc e lead overhang 1442. The lead,top conductive layer 1438 can be faormed directly on
the lead overh S s e po e eSS P e AR AR BRI G 5
therein is showaratievstyuctielof i @agh linyer J808 rradribis kpeenovetkplazise | MMeckonlesr reraskethyer 1902 of

FIG. 19 and (hgupREINAJaNEinkPfalFilEs il dssaniig srmRyed to expose the carrier bottom side
1504 and the exposed region 1606, respectively. The lower mask layer 1902 and the upper mask layer

1904 can be removBa it 1V Al Proce deeiEludi NP Y s USSRy iffocesdn @ MREBEing now to
FIG. 23, thergimnds. sheswidlagngtpuaie oinklle 2% itlagaaldingbphaseesk he praaingrohasantan include a
package asseng]EI é)f;gfoers% %ce) lgr\gﬂucgcgsrls %sggrggéed %{actlfaasge before a removal process in a subsequent
phase. TREN gra ed dircurt pagkaglng SyS em 1400’ ¢an include the integrated circuit 1456 attached
to the paddle top coliguotrgaiggentn Dagkipihe sastach e raBaluihehinteigeaatd circuiit 14956 can be

electrically copnagigdite pmbesPEihaleRd R conpugtivedeyendd38avithsa nymbareling electrical

connector 1462.
circuit 1456 can be electrically connected to a number of the lead top conductive layer 1438

with a number of the electrical connector 1462.

The integrated circuit packaging system 1400 can include the encapsulation 1464,
which can be a cover including an epoxy molding compound or a molding material. The
encapsulation 1464 can be formed on the carrier 1502 in the exposed region 1606. The
encapsulation 1464 can be formed on the first plated conductive layer 2002, the paddle top
conductive layer 1412, the lead top conductive layer 1438, the attach layer 1454, the
integrated circuit 1456, and the electrical connector 1462.

Referring now to FIG. 24, therein is shown the structure of FIG. 23 in a second carrier

removal phase. The second carrier removal phase can include a back-etch process.
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The integrated circuit packaging system 1400 can include the encapsulation 1464, which can be a cover
including an epoxy molding compound or a molding material. The encapsulation 1464 can be formed on
the carrier 1502 in the exposed region 1606. The encapsulation 1464 can be formed on the first plated
conductive layer 2002, the paddle top conductive layer 1412, the lead top conductive layer 1438, the
attach layer 1454, thepiteqr aletheiveuier 458 anblthel 8lewtritarcnavidctbihe4grrier bqeferiiggy now to FIG.

24, therein is ;8lpawp e, S¥UGBIER T En BN A SeeoRcheauieramavabpidass - dhe.saconrd carrier
removal phase can include a back-etch process. A portion of the carrier 1502 of FIG. 15 can be

removed at tREWSFASP LA Regem sead8frielaay dxhbaighhiuhRaistsh Bbtdm <ibe 2 466. A
portion of thecearsierehh2dbhenveeritpepaddie thoitameedidditveday erc1ldid noihedehd battom
conductive layer 1436 can be removed. Another portion of the carrier 1502 between the lead bottom
Conductive Ieber 138 S aogay G B e ST TR T RN emovea.  The
package paddle 1402canechaecanddig 23 Ehana il detde 1938 dianl onededsoih oriddntdd sidendd24 and the

lead lower n%‘r‘?ﬂfﬁ%ﬁ%Ti%lsSiQQﬂé‘fﬁptH@%@Cl@&?éb’nBﬁq{B&‘QHIQafr%kt%@,“f&ﬁ&%i%i?ﬂﬂ?@&@d&éide 1466.
The package paddle 1402 and the lead 1428 can include the paddle bottom conductive layer 1410 and
the lead bottdHeSHuERANPEHTER PaSBTrEdhdéiVely NoTBW AR Rtk iiiAtEA Bodet S1d8 sube.
Referring nouwnttufid Ghedadthe teitiols sbaittiaCross-sectinnbdhe @adodarnn tegiates cleguit packaging
system 2500 in a tplivre e@ek?gvgiment of tgﬁ tPrr?%gRtE inv?jg(tj"%GThe integrated circuit packaging system

) 5 :

2500 can be formed i a manner Simiar to the in erar% circuit packaging system 100 of FIG. 1, except

for the formation of Reéepatkage paditiie 102lfreiiGs Shand theesadccP8nat Fiey of Theningagedted circuit
packaging Sysfeth 350,578 (naliosysiAadhal BBt nolead 4QEN iSRS NI LWy piating
or

with interlock or a leadframe for stand-off quad flat nolead (QFN) package with robust lead interlocking
provided by ﬁ%&%—ﬁéﬂ]&ﬁ%%ﬁm@ﬁg&&ﬁﬁ‘ BFaffPf&?ed lnﬁ@?ﬁfﬁér%{’é‘&%i%mﬁﬁaﬁgéﬁﬁqg@%{bm 2500 can
include a pagkagegpaddiacab0d) whikts.is, & suppovit Sk ucthi:eifaronoe itk geseinizonectadevice

thereon. The package 2 n include a paddle body 2504, which i entral portion of the
package padéi%n;%.l%i%%agg%%%%y 3&83}% r%ﬁglﬁl %ug éé%&?énl%osﬁt%rgt?o?r?ﬁsﬁ elﬂgﬁgeaghd a paddle
body top sides28d8ibppuditéiao tetephdeN)oldydiumsmysileb28d8rThletprdddhb odyriookorn side 2506

and the paddig, hoglydoR Sicle.d08 aieAWREEXIETHRRS AR KRRET R ehbulEIPRFIMEN Qfitbe paddle
body 2504. T_heé)ack_a e paddle 2502 can include a paddle bottom conductive layer 2510 and a

paddle top cAtadEdEY Biladinghepld (NARJAYAIRIAEEom conductive layer 2510. The paddle bottom

conductive layer 25TReaine gheepadeiaitppckapaluaivelaysn@ir canbe ioprrseeipaat @idbe paddle

body bottom sjgie 2506 and the t%thdle g??XotgrR'Side 2508 rg&ptg}:té\ée}g. '{Iilhe?eggd ebogtltC m conductive
. o :

layer 2510 ant {ﬁ% lf’)af‘dtsﬁg%%rf) conductive ayer S5 Sceanrlll(f)bél ormed aire y on por Ione o1 SUrfaces of the

paddle body p&RUc5tRecpaduledsouiyadditdml s i) 2508 cind tisentabiphetibo ¢y toppsitiec2 308dlespectively.

The packageygsldigne 304 sapoiriude epadaliepaiadaRnipbsidm 2RH sl is plaieiidxtent of the
package paddle 2502. The package paddle 2502 can include the paddle top conductive layer 2512

having a padtfie SderhARPPResES Whibh Faddis BeryshoH U tdep¥8ie 18P Boide hajjemasde

2506 and the paddle body top side 2508 are a lower extent and an upper extent, respectively,
of the paddle body 2504.

The package paddle 2502 can include a paddle bottom conductive layer 2510 and a
paddle top conductive layer 2512 opposite the paddle bottom conductive layer 2510. The
paddle bottom conductive layer 2510 and the paddle top conductive layer 2512 can be formed
directly on the paddle body bottom side 2506 and the paddle body top side 2508,
respectively. The paddle bottom conductive layer 2510 and the paddle top conductive layer
2512 can be formed directly on portions of surfaces of the paddle body 2504 at the paddle
body bottom side 2506 and the paddle body top side 2508, respectively.
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The paddle overhang 2516 can laterally protrude from the paddle non-horizontal side 2514. The paddle
overhang 2516 can be formed at a top side of the paddle top conductive layer 2512. A top side of the

paddle overhang 2516 is a portion of a top side of the paddle top conductive layer 2512. The paddle
overhang 2516 can include a paddle overhang non-horizontal side 2518, which is a lateral extent of the

paddle overhang 2516. Prakapadeddlevefiarig 2B816learphtdigdwa paddisabyisihantyt botishiside 2520,

which is a lowgr,gKigRLHMENALM @f!@dﬁl@%@lﬁn@ /BRRAGAGALEYE the RRddIe Pedyder side 2508.
The paddle overhang non-horizontal side 2518 can be between a té%) side of the paddle overhang 2516

and the paddigPSORARSRY BbtES AT SdkvBs @ Pediia g AR B L Ppdbid itfrsaie byt Hon-horizontal
side 2518 is stiovendicancasyte’angle with the paddle overhang bottom side 2520, although it is
understood that the paddle . overhan -horizontal,side 2518.can be at angle with the paddle
overnang botiom SAEIEIT o R AT o e Bt e e e than or
approximately3dqualte paddtitiosrhheepid@leaduyfonadl A yvidessiethethadeaddtoioreprilictive layer 2512

at a bottom sjgle.0bshe Pﬁqggesiﬁé’ SORYGHYR [BVUehAR 1S FQR Qgp&fﬁéﬁl%rf thap faaRpiaXipately equal to a
width of the paddle body 2504 at the paddle body top side 2508. A width of the paddle top conductive

layer 2512 beRERHINESaE D érhang non-horizontal side 2518 and another of the paddle overhang
non-horizontal side 2&lfadale becgmadles thanoimappikoxipaatitdyoeeiahonanviciiacalitheaziile body 2504
at the paddle hody.top side 2508 The paddle bod an include g pa ridge 2522, which is
another protr LN B Sl b R S e i P To HEENEE, e 2ona
The paddie ridgeddB2pahmbddsemetibafveenhiok daddiebodyibofitinmiddooeshang 2hb pddle body

top side 2508, %Q@W@mﬁag@g%&% fermasg below the paddle overhang 2516. The paddle
dle

body 2504 can include a paddle lower non-horizontal side 2524 and a paddle upper non-horizontal side

2526 above the paddie RAAEF ALz 8RR ¥idenss uder Rl B i fo eV sidnhbwzeidEarsiths 2524 is
between the patiitdeobatlyng@somasitien2 pddrne thiepaddieridgr 2522. Fheipaddie eppgossn-horizontal

side 2526 is hetween the paddle body top side 25 nd the paddle ridge 2522. . or illustrative
oo o S ) S AR Bl i ROl e
the paddle lowerhoabvswrositds 2586, 2BRaughit inchdiestoy diiehacprdituiratidnasg Atsohforzdiuistrative

purposes, the;pads|g lQWEE RORRFACNRh %ifé%%ﬁ%lﬁeﬁm?m%oﬁps%@%angle with the paddle body
bottom side 2506, although it is understood that theh%addle ower non-horizontal side 2524 can be at any

angles with the padif§ bFdIBottBmesri 66 [axaT el Sofaulitritife purfdlesmiEbhdbtle Upper
non-horizontapgid€iRaik6, isGhown witiamcurveheaiinughids osaerstoadidiaithenpaddizeupper
non-horizontal side 2526 can,include any other configurations. The integrated circyit packaging
oo 2500 o L L O STaS o A ISR 1on cNSTROTRISE U opeend
shown). The lead@3h81carnimohsteateleadusbtly 2530h whibh pedillseridal Boriontof thddedw®628. The

lead body 25303 cap nghidg @ﬂ@[ﬁ%pm%&?faﬁ%%&%géﬁ% ﬁg&@é@@ﬂ&@%m ﬁgaq&gé_@éhfaﬂgosite to the
lead body bottom side 2532. The lead bod(\}/ bo} om side 2532 and the lead body top side 2534 are a
ey,

lower extent gﬂlalgﬁi{%@rsggtgm?r@gb@ai &qﬁéq@a@%la%pgggﬁhorizontal side 2518 can be

smaller than or approximately equal to a width of the paddle body 2504 at the paddle body
top side 2508.

The paddle body 2504 can include a paddle ridge 2522, which is another protrusion of
the paddle body 2504, laterally protruding from the paddle non-horizontal side 2514. The
paddle ridge 2522 can be formed between the paddle body bottom side 2506 and the paddle
body top side 2508. The paddle ridge 2522 can be formed below the paddle overhang 2516.

The paddle body 2504 can include a paddle lower non-horizontal side 2524 and a
paddle upper non-horizontal side 2526 above the paddle lower non-horizontal side 2524. The
paddle lower non-horizontal side 2524 is between the paddle body bottom side 2506 and the
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The lead 2528 can include a lead bottom conductive layer 2536 and a lead top conductive layer 2538
opposite the lead bottom conductive layer 2536. The lead bottom conductive layer 2536 and the lead top
conductive layer 2538 can be formed directly on the lead body bottom side 2532 and the lead body top
side 2534, respectively. The lead bottom conductive layer 2536 and the lead top conductive layer 2538
can be formephditeciized Partidhs pidliefapesy apinkoledthbtfeob0 &t baevikeadhsopnddethody side 2532
and the lead Rgdyqtopssiig.@ Jegpeatively,»  The lead 2528 can include a lead non-horizontal side
2540, which is a lateral extent of the lead 2528. The lead 2528 can include the lead top conductive layer

2538 having a lead SVelHSHE8 P ROMEHES Bagrbtrfsh e ied o ondddivaayey 938,  The
lead overhangi?®e42]tandatenaliyhpeoinsdealinomdpadéiad svan-harizontahside253504 Tdae iedddeverhang

2542 can be [ 2l a4ah S0 0TANS At iRR SRNGEINE 1YY, 250108 5106 of dhig leag overhang
2542 is a portlc?’n of a top &dé of the lea top qoncfuc vepféye’r 5. cﬁyheIfea overhang 2542 can
include a leadBdethakrynon-porveoiakside wBl4hevhick!is kohidrdlcaxteide ddtie hdu@beithitng 2542.

The lead oveghangdnrtthsadNGlHER Hladeyaibianadrtiamsisle edte Which madowsathexient of the
lead overhang 2542, at alzf%)tacing above the lead body top side 2534. A plane of a portion of the lead

overhang bot8f{'&ida sy em ¥t 8veiahe 242 T HE CHIRASE Wit R9UR'BPE B8Pion of the
paddle overhasiybatiosiisize 2 32hohviheitad diaaveathangh?d 16undersibel lead wveri@rguppa-horizontal
side 2544 caﬂol?l%gr%wnq%nmt ezlgﬁdclggg% fop. ginde0 5§40an¥1d th%esad overhang bottom side 2546. For
illustrative purposes, the' lead overhang RoN-horizontal SIde 2544 s shown at an acute angle with the lead
overhang bottom sidec28#gragtthought irdskagderstson B30 wra leelddsveldidig Homdhohizontakeside 2544

can be at aﬂ%@&%&%ﬁhﬁ@&ikﬁi@ﬂt@é@[&%@gs?&@ﬁ’i@ﬁﬁlﬁes&%ﬁ: Theﬂ%@d‘%%f&&f?ﬁ{%ﬂ}&éﬂé’@e@/er 2538 can
include a width smaller than or approximately equal to a width of the lead bodé%zo530. A width of the lead

top conductiviiRyet3d538i5h ISEotiRE R RS RealFtd g thdbBeiverhhe253Y R Beletidier than or
approximatelyajbed to@twidtide Rt lerichbedybddatoptsite tsad kgdyito p sida293bdA wickn of the lead
top conductive Ja 538 b en the |ead overhang non-harizpontal side 2544 _and another of the lead
overnang nom o O B a8 R O VS e load body
2530 at the |eattedy topBidexBad. respetheelpad Bodgad®edycziihclude a lead ridge 2548, which is

another protrusion qfthg.lgadspady 2 330y lRteralyarsetisding e 1 JgadRen-hrizopty sige 2540. The
lead ridge 2548 can be formed between the lead body bottom side 2532 and the lead body top side 2534.

The lead bod§PPS4H ¥atYSEIGRS L RS follsr rsh IedRPb ALRALIN D BY B dmd & 162 59PN horizontal
side 2552 abemgithevead dovssoned-herizantap sieelieab. iifie t5ad tawee raimdddizentalosite 2550 is

e B T S e PA e o
conductive layer 2536 and the lead top conductive layer 2538 can be formed directly on
portions of surfaces of the lead body 2530 at the lead body bottom side 2532 and the lead
body top side 2534, respectively.

The lead 2528 can include a lead non-horizontal side 2540, which is a lateral extent of
the lead 2528. The lead 2528 can include the lead top conductive layer 2538 having a lead
overhang 2542, which is a protrusion of the lead top conductive layer 2538.

The lead overhang 2542 can laterally protrude from the lead non-horizontal side 2540.
The lead overhang 2542 can be formed at a top side of the lead top conductive layer 2538. A
top side of the lead overhang 2542 is a portion of a top side of the lead top conductive layer
2538.

The lead overhang 2542 can include a lead overhang non-horizontal side 2544, which

is a lateral extent of the lead overhang 2542. The lead overhang 2542 can include a lead

overhang bottom side 2546, which is a lower extent of the lead overhang 2542, at a spacing
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For illustrative purposes, the lead lower non-horizontal side 2550 is shown with a curve, although it is
understood that the lead lower non-horizontal side 2550 can include any other configurations. Also for
illustrative purposes, the lead lower non-horizontal side 2550 is shown at an obtuse angle with the lead
body bottom side 2532, although it is understood that the lead lower non-horizontal side 2550 can be at

any angles wittpthehie b bagyvorcimeside L5820 myr thier, oitivi ofr shivéeplipyodesgthettmdidpper
non-horizont@lsa'tsﬂ%fZééaég»dsMﬂgit@sazcegﬂeo@&}gm I it ungrRieed thatihe Jeask Yarel
non-horizontal side 2552 can include any other conaigurations. The integrated circuit packaging
system 2500 VA RGIBakeIh st IRfdPo BediqmiehaligacH s a semiconductor device to the package
paddle 2502. The integiaiad cibuitspackagingmsyisiern 26A0ccandnalvde aminiegratel acsid2556, which
iSs a semicon or ice, attached tq the paddl| canductive layer 2512 with.the attach layer 2554.
The mtegraten cr o B R S B e
purposes, thaontberizsathbitde iR 2556 skostow anzs eavinrelsorithiHie et edechangb et sigh 306# understood

that the integgated &itewtiAreRcai fg W&I@%éﬁéﬁg%ﬂHQ&%ﬁ%ﬂ@@é%M Jaiﬁqqu?g?yg%%gircuit 2556
can include an inactive side 2558 and an active side 2560 opposite the inactive side 2558. The inactive

side 2558 calf b Btikedy ¥ ene Yusieitsi?edhductive layer 2512 with the attach layer 2554.  The
integrated circuit patkagnbisy steduab0senfuda moledeciridallconseeibnz b6z priichaelBctrically
connects the lead 2528 and the integrated circuit 2556. The electrical connector 256 e electrically
Connected to A 1654 BB L ol B S A A L S D R 2 s ecror o
can be connduti¢entsidesd ikrhisral topaimdustined dpte grdtecheibe sin 23 ahan wrepvensiddy 2860. The

integrated cirgpif pagkaging Jysieshas B8 Fandreleders fUmb el b elaciical cPRNSRIAl rp62

connected to a number of the lead 2528. The integrated circuit packaz%l system 2500 can include an
encapsulatioiP8BA ¥ covi S sehitcdrtt RtEHBaR RABE QB4 séth e Br RRACE S Broviding
mechanical apaieswdrapentahpriatactiondd hedencapselatione? dth canaperdatmee ovginriomthe paddle
top conductive.layer. 2512, the erhang 2516, th le ridge 2522, the paddle upper
non-horizontal Side g%ﬁ%edt?ghg 5;#?@%@%%@% a{%’rsi%?;p‘?,qt%e lead overhang 2542, the lead ridge
2548, the lead uppérderihbdridoAfalside REBe thisattadde 254 286eh theniritey ractt e afttR&56, and the
electrical CO%Q&W@%OTH%&H&‘%?%‘{ frorb e B RIBRALHR SIS RS QURY %@9 bottom side

2520 and the lead overhang bottom side 2546 providing a mold interlock to prevent paddle and lead
pullouts.  THE SARAPLLIRGINS 6 Bn FtBatly RBRsitee pickutibssatiRods6P st thétead 2528.
The encapsulation 2564eaarbexpassahenpadiliechottam icarductivietayara? $iie, 1bsopaddicitawer
non-horizontal side 2524,.the lead b onductive layer 2536, .and the lead r non-horjzontal side
a5, The or L TR e e e B e T etont of
the encapsul&tion 2e6horizoTheidneapsisatiorepotioriesidedsastearside 2oimhendsbticednitize paddle

ridge 2522 and fyie 1eadJid9e RrA8or hEMHERN e ead Jidgg 2adR-arsharaihenp i dbe Jsad fidge 2548.

For illustrative purposes, the encapsulation bottom side 2566 is shown as straight, although it
the lead ridge 2548.

For illustrative purposes, the lead lower non-horizontal side 2550 is shown with a
curve, although it is understood that the lead lower non-horizontal side 2550 can include any
other configurations. Also for illustrative purposes, the lead lower non-horizontal side 2550
is shown at an obtuse angle with the lead body bottom side 2532, although it is understood
that the lead lower non-horizontal side 2550 can be at any angles with the lead body bottom
side 2532. Further, for illustrative purposes, the lead upper non-horizontal side 2552 is
shown with a curve, although it is understood that the lead upper non-horizontal side 2552
can include any other configurations.

The integrated circuit packaging system 2500 can include an attach layer 2554, which

attaches a semiconductor device to the package paddle 2502. The integrated circuit
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is understood that the encapsulation bottom side 2566 can include any other configurations including
concave or convex. The package paddle 2502 can include the paddle lower non-horizontal side 2524
protruding from the encapsulation bottom side 2566. The package paddle 2502 can include the paddle
bottom conductive layer 2510 below the encapsulation bottom side 2566. The lead 2528 can include
the lead loweraabreinerizoistal 336 285Mmphisteudingtemntethelsntaps@atibicbottemesitheB6B The lead

2528 can inclydetheieaddetrm saindugivenlrrar2h3e: bsiowtheghsarsulalipnssattom side 2566. It
has been discovered that the dle top conductive layer 2512 and the lead top conductive layer 2538

add .
having widths smal@%ﬁﬁ%?%ﬁﬁl‘&%‘rﬁ&?é@/ EHLAEF (B ORI DETh D AL HERY PRBE WS lead body
2530, respectively, faoviceraimgldriied otk fertuie dneraby2sbminstingnpaddierenadaad gadtduts.

Referring now, (o, f11Cn g8, NeIEIR s, shown. A Srassisestipnaludew ol e ileqratefl cifeuit packaoing
system 2500 in a carrier providing phase of manufacture. The integrated circuit packa&ng system 2500
can include sseartird2602devideh is a layer of a conductive material including copper (Cu). The carrier

2602 can include a pgeTigk hattansRicde 2684 anddueariiemienwidRi269% anpasite dhe sarnskpottom side
2604. For example, the carrier 2602 can include a leadframe, a conductive sheet, a conductive panel, or

a bare materPIPositeRRedmA R RAG. he dharkive iSdhows (e SR tEies PEIPedRst mask
forming phasecnlibeiviegratesl cirditttpaakagdingysyssem 2500 can include a bottom mask layer 2702 and
a top mask layer 2704 forme c%;rectl .on the carrier bottg @ide 26%4 nd thF ctarriFr top side 2606,

ed Circ em can 5 Bf eclrical con %ﬁ

. € 1ntegra cka SYS € an € 10,
respectively. The bot om mas ayler T785 ari%%eytop mas Iayer1 are resist masks that are

unaffected by2reminel stoviasslinctatingtanhetdtidg’pr8cens the impegrigettomcmnsik ¥ayer’2202 and the
top mask layef.2{41 c3RnRESPERE ) BrolREt bR IGRUIRE Reliamside 2RPA Rt aipottian o4 1be carrier top

side 2606. The carrier bottom side 2604 and the portion of the carrier top side 2606 can be protected so
that the carri@P2E238HBHEIOVED ti'a FERBFEI Sotssy 2P ieBRPRr Yool Stid PBRPEHY the portion
of the carrier fopisidef266integrithe punasksayer thé Ok wan hecf@soed byha patietndgdgpradess to cover
a portion of the %arrier 2602 is to .be1 ‘Ec[otecteqﬂ. The top (er;g?skfa er 2 OL&% expose an exposed

) { the ‘el d .
region 2706 SFENEeCH T 2602 that Is to eeﬁé]rfg E§/rr0emoevee ina su gg%qaren phase. © ﬁ?eaferrlng now

to FIG. 28, theweiprivEHovenditd Structure of FIG. 27 in a first carrier removal phase. A portion of the
carrier 2602 can beﬁﬁéﬂﬁ%é%@ai@d“&%&?f%%&gﬁ@QQS%%Q%OO can include an encapsulation 2564,

which covers a semiconductor package to seal semiconductor devices providing mechanical
and environmental protection. The encapsulation 2564 can be formed over or on the paddle
top conductive layer 2512, the paddle overhang 2516, the paddle ridge 2522, the paddle
upper non-horizontal side 2526, the lead top conductive layer 2538, the lead overhang 2542,
the lead ridge 2548, the lead upper non-horizontal side 2552, the attach layer 2554, the
integrated circuit 2556, and the electrical connector 2562. The encapsulation 2564 can be
formed under the paddle overhang bottom side 2520 and the lead overhang bottom side 2546
providing a mold interlock to prevent paddle and lead pullouts.

The encapsulation 2564 can partially expose the package paddle 2502 and the lead
2528. The encapsulation 2564 can expose the paddle bottom conductive layer 2510, the
paddle lower non-horizontal side 2524, the lead bottom conductive layer 2536, and the lead
lower non-horizontal side 2550. The encapsulation 2564 can include an encapsulation
bottom side 2566, which is a lower extent of the encapsulation 2564.

The encapsulation bottom side 2566 can be formed between the paddle ridge 2522
and the lead ridge 2548 or between the lead ridge 2548 and another of the lead ridge 2548.

For illustrative purposes, the encapsulation bottom side 2566 is shown as straight, although it
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The carrier 2602 can be partially removed with a removal process including a copper etching process or a
half-etching process. For example, the carrier 2602 can include a structure including a half-etched
structure. Referring now to FIG. 29, therein is shown the structure of FIG. 28 in a first mask removal
phase. The bottom mask layer 2702 of FIG. 27 and the top mask layer 2704 of FIG. 27 can be removed
to expose pottidndesfieng datribe 26CRWHat ardebVRradeiR Ihe frstirahick favnmigpieaseurRensottom mask
layer 2702 angl.ih@ioRrInask lR¥eh k04 can be removed with a removal process including a mask
stripping process, a mask removal process, or a mask dissolving process. Referring now to FIG. 30,

therein is shown the RirReflifgoPrItic 2903 5285 mbsKPRsIRHG BH - Rorirmiaysife dartuit
packaging systemd&id-eantaechwdpsalinoieborask didyex58600 erpaeichghirpaiilco2bteceatrendottom side

2604. The integrat ircuit packagin St Q0 cap include an upper mas 3004 formed in the
exposed regitgejr% 5706 o éot;é\%g%rl}%g fﬁ%ﬁ%ﬁ% %E\ede theh ﬁ%%%?nrﬂ%ioqé§}e? ?8%%2 can be plated to
cover the carrier botietricsidld 280aming itdle ehptsadd regiow 2o aespeidiva1)) Prsrisiiver freask layer 3002

can be formeglbgloyydha HAnsT A Sklay S5 00k 2Bt the e XReSRIKRIIRN 206y The JoweE fask layer

3002 can include an open re%ion 3006 exposing a portion of the carrier bottom side 2604. A plane of
a portion of 3% SR VY tHe PR SRk AP 3854228 be above a plane of the carrier top side 2606.
The upper mask layeh300deaatisitislerde antuhparaddaskoippsidie Ba08 ahaM thecanddeiopsgide 2606.

Referring now to FIG. 31% etp%%'@ is. shown H‘;e structure of FIG, 30.ina%f)latin%;ghev1vsl§. ?)Igting phase

Th
can include accﬁ?gﬁﬁtévﬁro ess to f(l)l?rvﬁ & lpdadsdf(ra][l oftom condbBtive aye}f 58 , the pglaﬁ?é op conductive

layer 2512, treddiacbbdttdad¢andubtivieahyred 25380 aredpevéiVebid popy dentdutideityack388with a build-up

layer of nickeh, (i), Raliadivmy, (R oid (Ad)parrrer (Cu), any other conductive material,
nickel-palladium-gold (Ni-Pd-Au), or a combination thereof. The paddle top conductive Iag/er 2512 and

the lead top conduchitAS"ger2%38 EL iAtI A stHIERIFE B HUSHIBEHh Y Phe b ARfIB'SH Eonductive
layer 2512 anttdhie pasichiop: conductivedlayarcabad prithidmgspiaensshapetd dowidd- Tpepladedataads can be
highly feaSiblcelrtccl)lirtn&{]cl]égag?rggrse}istem 2500 can include a carrier 2602, which is a layer of a conductive
material including copper (Cu). The carrier 2602 can include a carrier bottom side 2604 and
a carrier top side 2606 opposite the carrier bottom side 2604. For example, the carrier 2602
can include a leadframe, a conductive sheet, a conductive panel, or a bare material.
Referring now to FIG. 27, therein is shown the structure of FIG. 26 in a first mask
forming phase. The integrated circuit packaging system 2500 can include a bottom mask
layer 2702 and a top mask layer 2704 formed directly on the carrier bottom side 2604 and the
carrier top side 2606, respectively. The bottom mask layer 2702 and the top mask layer 2704
are resist masks that are unaffected by a removal process including an etching process.
The bottom mask layer 2702 and the top mask layer 2704 can be formed to protect the
carrier bottom side 2604 and a portion of the carrier top side 2606. The carrier bottom side
2604 and the portion of the carrier top side 2606 can be protected so that the carrier 2602 is
not removed by a removal process at the carrier bottom side 2604 and the portion of the
carrier top side 2606.
The top mask layer 2704 can be formed by a patterning process to cover a portion of
the carrier 2602 that is to be protected. The top mask layer 2704 can expose an exposed
region 2706 of the carrier 2602 that is to be partially removed in a subsequent phase.

Referring now to FIG. 28, therein is shown the structure of FIG. 27 in a first carrier

removal phase. A portion of the carrier 2602 can be removed in the exposed region 2706.
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The paddle bottom conductive layer 2510 and the lead bottom conductive layer 2536 can be formed
directly on the carrier bottom side 2604. The paddle bottom conductive layer 2510 and the lead bottom
conductive layer 2536 can be plated in the open region 3006. The paddle top conductive layer 2512
can be formed directly on a portion of the carrier 2602 at the carrier top side 2606. The paddle top
conductive laes oB1ior 2eA%pefdrerivdipbrveanvisewiperemasi Rigesss0B4uding asepher B¢hhe upper mask

layer 3004. ,rolfg BAddigIFQRE lvg layer 224dpMthiRn.aueiflowy strlgtia kRMRbg Rlaird directly on
a portion of the upper mask layer 3004 to form the paddle overhang 2516. The paddle top conductive

layer 2512 cdRHEIB@A PAE-pSBRAs B\ ang 2516 having the paddie overhang bottom side 2520 directly
on the portion of thkeffep@igmask tayes 30N4 aidheiuppermaskiopsicd f3008.28 inThérkeathikp conductive

layer 2538 can be formed djrectly on a pqrtion ler,2602 at the carrier top,sj . The lead
top conductivrgrflé)ﬁ?é%ﬁ% gﬁﬁ%{% o?lmnégqbé eﬁéﬁ%ﬁggeﬁn%gsk %1)!/2) rrgﬁ)%ﬁaﬁlgzzrt?g %egrﬁo?f the upper
mask layer 3004an be Teradeesteoprposduetivesiaydre2segantp0rihovart oavsteddutiee dant eagiated directly

on a portion g the PREMasK RXRLPAR&IRIRIMhe Jeachovesnang Zr42oThe dapd e rpguctive layer
2538 can include the lead overhang 2542 having the lead overhang bottom side 2546 directly on the

portion of theiPpBr TRl ARSI At 1PPEY HTHBRIS LI 300825k MR Halighe totdnductive
layer 2512 anshtkelisad igppeesductive layer 2538 can enhance lead-pull or shear strength. For example,

the paddle top conduglive layel, 21 a0 e lsal (9R conduslive YareSa an indude,a, (pickness in
an approximate range of 16 micrometers (ums {6 15 micrometers lzumo%f ' e%erring now to FIG. 32,
therein is showmihg RitrsstirecofFEGIRNCirs Bl tqucaging agkam MY phaskidT hdowovenariakikdayer 3002 of

FIG. 30 and thgu Qgﬁﬁé@%&&y%@%&h@&&gﬁaﬂd@ezr@mo%tql@g%ﬂé@ thesepierhaitom side

2604 and the exposed region 2706, respectively. The lower mask layer 3002 and the upper mask layer

3004 can be P&V LR AP AYENIE A1 RS E AL KrlaNsa A Iornad BB ARG HYSEESE 2700Referring now to
FIG. 33, therein is shawovwhkensisuatiyee 32| nd3BeinménalaiRgaphem4Tdae paqidiag phasercan include a

package assembly pineess 10 pigsice a1 assempled packos, befote.a remaval pracess i subsequent

re
phase. The in egra?ed circul pacI}(aglng gys em 250 A include the intléegrated Circuit 556 attached
to the paddle3¥} sonductivertdyesi @8 1rewiphcthezsitdehclayet 288U thT e pnsed raten 2706. The

lower mask layer 3002 can include an open region 3006 exposing a portion of the carrier
bottom side 2604.

A plane of a portion of a top surface of the upper mask layer 3004 can be above a
plane of the carrier top side 2606. The upper mask layer 3004 can include an upper mask top
side 3008 above the carrier top side 2606.

Referring now to FIG. 31, therein is shown the structure of FIG. 30 in a plating phase.
The plating phase can include a plating process to form the paddle bottom conductive layer
2510, the paddle top conductive layer 2512, the lead bottom conductive layer 2536, and the
lead top conductive layer 2538 with a build-up layer of nickel (Ni), palladium (Pd), gold
(Au), copper (Cu), any other conductive material, nickel-palladium-gold (Ni-Pd-Au), or a
combination thereof.

The paddle top conductive layer 2512 and the lead top conductive layer 2538 can
include a structure of a mushroom. The paddle top conductive layer 2512 and the lead top
conductive layer 2538 with mushroom shaped build-up plated lands can be highly feasible to

manufacture.
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circuit 2556 can be electrically connected to a number of the lead top conductive layer 2538 with a
number of the electrical connector 2562. The integrated circuit packaging system 2500 can include
the encapsulation 2564, which can be a cover including an epoxy molding compound or a molding
material. The encapsulation 2564 can be formed on the carrier 2602 in the exposed region 2706. The

encapsulation 25641&arpiskslioheitanorpidecpsel dectop oAl trivieddyrattosindstisadpiep Loductive layer
2538, the attagh lyefebdirdBgyiBle@atediGincuibAne G 861 thenelpciical cRMNestal @R dayer Referring

now to FIG. 34, therein is shown the structure of FIG. 33 in a second carrier removal ﬁhase. FIG. 34 is
shown with tHe iAEsF e & RO ERAIHY & YAt 8 a T REicA R h 8RB 6 HATEA M. removal phase.
The second carrier Tampwadiphapecatuinetitlya Rack-eichbpracesd idictedingracppypeneithiag process.
A portion of the carrier, 2602 of FIG, 26 can b oyed at arrier bottom side of FIG. 26
exposing the SHap e a i KOS SRe Rsort BIULE (i iOP RO DLk et e Halie botiom
conductive |afpemed bersierd the Yeaer brsttb ayeo AN tive Jagdens3Becapdienashivet3Mother portion of the
carrier 2602 betweenl@hga[ﬁgg h@}@&ﬁ&@ﬁd@@% lay ey %ﬁéﬁﬁngs@f}m&eﬁtﬁfcﬁhﬁ‘e@%@' pg(tjf)q)m@onductlve
layer 2536 can be removed. he package %addle 2502 and the lead 2528 can include the paddle

lower non-hofZ8itarside 259 Shi P RSad St Er Aor b H2 60l braeadslse wabpretvdly, pStruding from
the encapsulaiiendoofiamngide bhger T packagaydadoiepadd2 andtihie [281b 228 £aie ipaldide the paddle
bottom conductive layer 2510 e lead bottom conductive layer 2536, respgctively, below the
encapsuiatioh BT e o ) S ST e R e o view of
an integratedneseluitppadkddilg system 3500 in a fourth embodiment of the present invention. The

integrat_ed circuit pagkagingsy steseR015aR B farmed _%&mmgflﬁ@i@ﬁéﬁiﬁﬂeom&%%@& circuit
packaging system 2500 of FIG. 25, except for the formation of the paddle top conductive layer 2512 of

FIG. 25 and YA ofREiRtRbNS P08r Jh3deat farcordustiig [RERratss vk iPpRERAGING 8y stem 3500
can include atpagiagenpaddie 3502, amhichis-asuppophstiatkinaykaromunting a semiconductor device
thereon. The pagkage paddle 3502 can ing| a paddle body 3504, which is a central portion of the
package paddle 305 TR LA Boy 508 2ot e oA S B oHons CHETG B a pacdlo
body top sideo850@ uppositt¢outhrepaditlddyodyUddttorfosic ¢3!l Ttpshang 2542. The lead top

conductive layer 2538 can include the lead overhang 2542 having the lead overhang bottom

side 2546 directly on the portion of the upper mask layer 3004 at the upper mask top side
3008.

The paddle top conductive layer 2512 and the lead top conductive layer 2538 can
enhance lead-pull or shear strength. For example, the paddle top conductive layer 2512 and
the lead top conductive layer 2538 can include a thickness in an approximate range of 10
micrometers (um) to 15 micrometers (um).

Referring now to FIG. 32, therein is shown the structure of FIG. 31 in a second mask
removal phase. The lower mask layer 3002 of FIG. 30 and the upper mask layer 3004 of
FIG. 30 can be removed to expose the carrier bottom side 2604 and the exposed region 2706,
respectively. The lower mask layer 3002 and the upper mask layer 3004 can be removed
with a removal process including a mask dissolving process.

Referring now to FIG. 33, therein is shown the structure of FIG. 32 in a molding
phase. The molding phase can include a package assembly process to produce an assembled
package before a removal process in a subsequent phase.

The integrated circuit packaging system 2500 can include the integrated circuit 2556
attached to the paddle top conductive layer 2512 with the attach layer 2554. The integrated
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paddle body bottom side 3506 and the paddle body top side 3508 are a lower extent and an upper extent,
respectively, of the paddle body 3504. The package paddle 3502 can include a paddle bottom
conductive layer 3510 and a paddle top conductive layer 3512 opposite the paddle bottom conductive
layer 3510. The paddle bottom conductive layer 3510 and the paddle top conductive layer 3512 can be
formed directyront the pgai ke stadiribaiitopriekicds06 anekhieop defalent tely sl aitiecdsng, Je8pectively.

The paddle bgttpmcansdvelve: laver el aadthe spddle top conductive layer 3512 can be formed
directly on portions of surfaces of the paddle body 3504 at the paddle body bottom side 3506 and the

paddle body top sidE"$5% SraSHeHtRT Packagig kA gaPathid satss ¢hh SACHREA Badofe:
non-horizontalisigecdb bé, avhickr imddaieralrexperi oidhinpackagephddie B36hgIhetgadtkade: paddle 3502

can include the paddle to ductive layer. 3512 havin dle overhang 3516 ich is.a protrusion of
the pacle (o SRS sy e o s ToHig e R B e B T T the
paddle non-harzpsitklisitld B91nThre fostelecovidehndiiR50e cardpetifsringel 36 42ohsidedofothe paddle

top conductiV&)JﬁM@ﬁmgmﬁzm,stisi@a%&ln%@{ddﬁawgghﬁ@éémi&ﬁmsima atopsigraf the paddie

top conductive layer 3512. The paddle overhang 3516 can include a paddle overhang non-horizontal
side 3518, wARAHSE'YF BiBfal extent of the paddle overhang 3516. The paddle overhang 3516 can include
a paddle overhang Reftotinsidey 36206 vAiahdeia lowemexdenitaikcthe pabiie Bverhaag@bderiat a spacing

above the paddle body top si 08. The paddle overhang non-horizontal sid 8 can be between
2 top side of (RS B A5 TR e A o e R e s o ave
purposes, theftadbtswvadrandcntsmhorlzbasal diblesssu8l gasiroviamar Arpkasateramyledoitbokls-paddle

overhang bot@gqpﬁ%é%@ﬁ@g@i}d@ﬂ@t%ﬁ%ﬁmg;hat the paddle overhang non-horizontal side 3518
can be at any angle with the paddle overhang bottom side 3520. The paddle to% conductive layer

3512 can include a«%mﬁi@r@éﬁ%ﬁéﬁrgwaéﬂi?fiﬁé%a%ﬁjf@b%madAt 8tFfBithECHaEdE fop
conductive laye435IRGt 20 katioyin site alctpeunaddledomceoiddastve kayeridd 2 carcdedarger than a width

of the paddle body 3504 a ddle body.top sid 8. A, width of the paddle top,con ive layer
3515 betwee kIR e R A 2 A B R T g
non-horizontaksitie 8518 ahn detheyeptten d WidthoktOpaddledsodyaBad battha pacidietivody top side

3508. Thsgeﬁgsii% By, 3504 san- nclde @R adie idee.3522 3w highyis.angtbgr protrusion of the
paddle body 3504, laterally protruding from the paddle non-horizontal side 3514. The paddle ridge 3522

|
can be formed betwEénRM& 5Bt Ybody Botttn Lol a58628nerth&padeId b adgdsplerse 3888. The
paddle ridge B&Z2d0anshe fospaeshbelewdhelpaddie ©ver28n@l3Bdo2550, respectively, protruding

from the encapsulation bottom side 2566. The package paddle 2502 and the lead 2528 can
include the paddle bottom conductive layer 2510 and the lead bottom conductive layer 2536,
respectively, below the encapsulation bottom side 2566.

Referring now to FIG. 35, therein is shown a cross-sectional view of an integrated
circuit packaging system 3500 in a fourth embodiment of the present invention. The
integrated circuit packaging system 3500 can be formed in a manner similar to the integrated
circuit packaging system 2500 of FIG. 25, except for the formation of the paddle top
conductive layer 2512 of FIG. 25 and the lead top conductive layer 2538 of FIG. 25. The
integrated circuit packaging system 3500 can include a package paddle 3502, which is a
support structure for mounting a semiconductor device thereon.

The package paddle 3502 can include a paddle body 3504, which is a central portion
of the package paddle 3502. The paddle body 3504 can include a paddle body bottom side
3506 and a paddle body top side 3508 opposite to the paddle body bottom side 3506. The
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The paddle body 3504 can include a paddle lower non-horizontal side 3524 and a paddle upper
non-horizontal side 3526 above the paddle lower non-horizontal side 3524. The paddle lower
non-horizontal side 3524 is between the paddle body bottom side 3506 and the paddle ridge 3522. The
paddle upper non-horizontal side 3526 is between the paddle body top side 3508 and the paddle ridge
3522.  Foiildserbeidie intiprosets, 3heopaddiee [pvddenrbhisizontal ¥18 arg sl wesprsont wida curve,

although it is ypdersiend thpt dheRadelg suRinheszontal side 3524 can include any other
configurations. Alsa for illustrative purposes, the gaddle lower non-horizontal side 3524 is shown at an

obtuse angle with tHepAHRBAaSBorto St  ARASUG R RUAREhG IS BEE hdhatbife lower
non-horizontphdile Bp24anrtbe &iyanp Arnglepwith thefpdddlehady beidooa sidey3b061(-uther, for

illustrative purposes, the paddle upper ngn-horizontal i@fe3526i sho nwigwﬁ‘| curve, although it is
nderstaad R RO e

integrated cirdugcpackagityy Byddiambsgpobetipnncidde3aleasndsts, vadidh hesbidiey etistetrizddlGonnectivity

to external S%Eg@@ﬁxf&?.t SHRWAIIENSIRRY SRdE6a0 1%%@&%@%@%&5@ Whighdsasgiptral portion
of the lead 3528, The [ead body 3530 can include a lead body bottom side 3532 and a lead body top side

3534 opposite to i IB2dOEBEY H5ttdh Wdeisss o uiress tloly BattbimPerie’3B4stdhe RAddisad body top
side 3534 ar@aliovwabexdriat3and anl uppeikdekieody reppatiivedy, akfeedadad body 3530. The lead 3528

can include a lead bottom conductiyve r 3536 and a lead to nductive | 38 opposite the lead
bottom conductive Ryor SAaE: S e oot St e g O DR B S o o b ectve fayer
3538 can be fambdxding ofiyhsrptiakakeaph ey HBitohsinekass paddld thidlexd bstyeobesiddds34,

respectiv_ely. 59%&@&%@@@%@%@%@@ |§¥§c‘id3p5§@eﬁﬁﬁgé@§1'&%5991§9"g%{9§§{§n|%¥ﬁ{e§§§§1&3” be
formed directly on portions of surfaces ot the lead body 3530 at the lead body bottom side 3532 and the
lead body topB§ensBg G EYSEdtlely.  The lead 3528 can include a lead non-horizontal side 3540,

which is a lateral extaatpalliiedeanh3p3814d b InaaaBS IBcadd eludedhaderthtaphoanshistiviedayer 3538
having a lea rhang 3542, which is otrusion of the lead top copductive Jayer 3538. .  The lead
A e o o PR A SR S e B e i

overhang 3542 can laterally protru om non-horizo ad overhang 3542
can be formeldyar 1bp sideopfiite et wdorndadtive kérigB3Rriotoy sitw ofdhefldmdreddirhang 3542 is
a portion of a¢gp ide-Qlheylead tep conductive layer 3538. The lead overhang 3542 can include a

lead overhang non-horizontal side 3544, which is a lateral extent of the lead overhang 3542. The lead
overhang 3542 can REIBES RisEheReE ARG BbtisHIS deaishs oieRs S aBRMoBl DS lead
overhang 354vhiét R spaectnig:akover the peadldedyhtep sile.35edpAqlene bhac@ontomeiifiadead overhang

bottom side 3546 qf the lead pverhan can be coplanar with lane .qf a portion of the paddle
erang bod G B R S RN B e gl A B e
3544 can be berareenativey daheliaddly todside 83%32588d the lead overhang bottom side 3546. For

illustrative purpose_sm@egéaaﬁ overaRoRanhiizentalfids Bh4disshawnat angruig.angigewith the lead
overhang bottom side 3546, although'it is understood that the lead overhang non-horizontal side 3544

can be at anP#hife Wt it R8T EbARAG ORI Al g bAoA side 3520. For illustrative purposes,

the paddle overhang non-horizontal side 3518 is shown at an acute angle with the paddle
overhang bottom side 3520, although it is understood that the paddle overhang non-horizontal
side 3518 can be at any angle with the paddle overhang bottom side 3520.

The paddle top conductive layer 3512 can include a width larger than a width of the
paddle body 3504. A width of the paddle top conductive layer 3512 at a bottom side of the
paddle top conductive layer 3512 can be larger than a width of the paddle body 3504 at the
paddle body top side 3508. A width of the paddle top conductive layer 3512 between the
paddle overhang non-horizontal side 3518 and another of the paddle overhang non-horizontal
side 3518 can be larger than a width of the paddle body 3504 at the paddle body top side
3508.
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The lead top conductive layer 3538 can include a width larger than a width of the lead body 3530. A width
of the lead top conductive layer 3538 at a bottom side of the lead top conductive layer 3538 can be larger
than a width of the lead body 3530 at the lead body top side 3534. A width of the lead top conductive
layer 3538 between the lead overhang non-horizontal side 3544 and another of the lead overhang

non-horizontal side BSzepédin brslyat gt chmmel widtheidkeifiead body BBB s anttiketauetivody tdp side 3534.
The lead body3pRRucapLinchxde adeadifidaardand. mnchisanathrsRIgiyseN alithesieadirdy 3530,

laterally protruding from the lead non-horizontal side 3540. The lead ridge 3548 can be formed between

the lead body’ Afigfae 35 59 i B Sa oy s aidls 588w bottomiidiednd b arl, B8 889k include a
lead lower ndidiorpcitalBsitke 3hbQ-aidit aidgad ixmpan berchatd doalal side 3kl dbhmdizs lead lower

non-horizontal side 3550, Tjneg]gﬁgiigw r.non-horizontal side 3550 is_getwe%rl the lg bod@g bottom side

3532 and the lead ri geepf})%d ead ﬁ?onptlanrcnuon-ﬁcg)rlzonta?vs%engg "8 between the 1éa %ody top side

3534 and thepksislde rigiger 888 orizorirdsiairagivbayatho seddlthle weaddowerzeninttodiz o4l didke 3550 is

shown with agHiye1Rith e ispderaiosd shabthsleadd PAG O BsDRLZeRTIRIdS03oRE gRN include
any other confiaurati,ons. Also for illustrative purposes, the lead lower non-horizontal side 3550 is shown

at an obtuse fister thretfead 5oy U ttBRY SR98- 883 i AR Od LR RS BY RALIRCBAd lower
non-horizontabsidé: 3560 Ganteepaddayidggies2vith the lead body bottom side 3532. Further, for

illustrative purposes, the lead.upper non-hprizontal side 3552 is shown wit urve, althaugh it is
Understood thet el Bel AL B Res e s S B R S SR L ™ e
integrated cireuitpadikauthgtsystadargsod bahthechadélatr attanhnidyer 8884sidenicR4actachelide

semiconductgr, deyice o e PaskageRALR R5Q% T R integrateshalicuil Raskading sysipmud500 can

include an integrated circuit 3556, which is a semiconductor device, attached to the paddle top conductive
layer 3512 withthésattauiR 3yar shaue anglerwithbisranddieihady 28He siibe HouMEA 8EF ife paddie top
conductive layete3hdal far tihespeatiie Ipwepaseshdéfiedinte giateseiratih 356 mghowasasiehwikebond

integrated circuit, althqugh it is unde d the integrated circuit 3556 can be any other
cemconiuc TLoiEet S S O RS R A RN Ty o ccive
side 3560 opposintieidndiive sideo3B58itT heimectiVdigide 8358rcarstoedathacedtddivseuppridle top

conductive 'W&Lﬁéiz%ﬂﬂi@iﬁ%%?ﬁ’@%'ﬂbéﬁld%%ﬁﬁ-other configurations.

The integrated circuit packaging system 3500 can include a lead 3528, which provides
electrical connectivity to external systems (not shown). The lead 3528 can include a lead
body 3530, which is a central portion of the lead 3528. The lead body 3530 can include a
lead body bottom side 3532 and a lead body top side 3534 opposite to the lead body bottom
side 3532. The lead body bottom side 3532 and the lead body top side 3534 are a lower
extent and an upper extent, respectively, of the lead body 3530.

The lead 3528 can include a lead bottom conductive layer 3536 and a lead top
conductive layer 3538 opposite the lead bottom conductive layer 3536. The lead bottom
conductive layer 3536 and the lead top conductive layer 3538 can be formed directly on the
lead body bottom side 3532 and the lead body top side 3534, respectively. The lead bottom
conductive layer 3536 and the lead top conductive layer 3538 can be formed directly on
portions of surfaces of the lead body 3530 at the lead body bottom side 3532 and the lead
body top side 3534, respectively.

The lead 3528 can include a lead non-horizontal side 3540, which is a lateral extent of
the lead 3528. The lead 3528 can include the lead top conductive layer 3538 having a lead

overhang 3542, which is a protrusion of the lead top conductive layer 3538.
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The integrated circuit packaging system 3500 can include an electrical connector 3562, which electrically
connects the lead 3528 and the integrated circuit 3556. The electrical connector 3562 can be electrically
connected to the lead top conductive layer 3538 and the active side 3560. The electrical connector 3562
can be connected to a peripheral portion of the integrated circuit 3556 at the active side 3560. The

integrated circuit pabikalgithosysiera 3500 taliviel bderdrndnisen dietleadionthicaratmidtd 3662
connected togaWmPEY ol Hhe 36803228 formeling Intpaiated girauifinaskaging:R¥sigRt 3540 oan include an

encapsulation 3564, which covers a semiconductor, packa%e to seal semiconductor devices providing
mechanical dAB SACIPOHH &R PYFERMIdN e BRELPAATSR 88! I6dmToaBYEY DS/ the paddie
top conductiviskayer 3512, the paddle overhang 3516, the paddle ridge 3522, the paddle upper

non-horizontal side 3526, the lead t nductive layer 3538 the lead over the lead ridge
3545, the lead uppel B RAL o A s S A e e
electrical connectaieg%a2icThefehedpxliitomBs8a4canibe terthethadeBiHd sardelederhigad bottom side

3520 and theyleagh Ry Sthang RAMeS IR APAC REAHING & Brald ifé%@f'&?éfﬁé}lc?r%[‘%tp@ g@nd lead
pullouts. The encaé)sulation 3564 carsbpartiagg/ expose the package paddle 3502 and the lead 3528.

The encapsufRi¥hH 8862 ¢ B Ihsidhd padateRidrtcrh ¢ BATLCHVE TaErs8 18P g WM& Bver
non-horizontabgilef3h24cibeleathhotom candiactivgadaer3bIcpland shea lpaddavweniropabdkizontal side
3550. The encapsulation 3564 can, i de an encapsulati ottom side 3566, which is a lower extent of
the encapsulgﬁ%?rl?aﬁééggom ﬂ%e%@%@ﬁlgﬁ%%? ot 6%%%?&%66 can be formed between the paddle
ridge 3522 and the Tdadsidgey 8848 arohdtwvizentrheidsath #itlgen3s4Strad m st headdfadhe thraeldédge 3548.

For illustrative ayrpesas g encaRsyistianPations sider35ofisshavpassuaidht. althauginit is

understood that the encapsulation bottom side 3566 can include any other configurations including

concave or cBAVERTIZontgids agd dsspavpfe abaEnstonidehrdpl o BPEIR Hidtizsiftal side 3524
protruding framhthglencapsidatiosibhitane iste3bifind henpackagepaddis Bo02 tantasjudgithe paddle

bottom conductﬁ\l/ﬁl_!ﬁ%gr 351 bel[())?v);v thesﬁré%%g'c?ulatlon bottom side 3566. The lead 3528 can include

d . . .
the lead lower non-horizontal side E?&b profruding from the encapsulation bottom side 3566. The lead

3528 can include thEhkekddiottomdemtidadtve fRyércas 38 ldtowide drgapbalintionddoeione idé 3566. It

has been disggyeraddhat theipadidie tRRCBAUREdaY &ly3piasand thidead Jap semauely olryer 3538
having widths larger than widths of the I%ad le body 3504 and the lead bod8/ 3530, respectively, provide a
P

mold interlockEEHETHEFE Y SlifhBtirggsaduR andliBad Pailsitdody 3530 at the lead body top

side 3534. A width of the lead top conductive layer 3538 between the lead overhang non-
horizontal side 3544 and another of the lead overhang non-horizontal side 3544 can be larger
than a width of the lead body 3530 at the lead body top side 3534.

The lead body 3530 can include a lead ridge 3548, which is another protrusion of the
lead body 3530, laterally protruding from the lead non-horizontal side 3540. The lead ridge
3548 can be formed between the lead body bottom side 3532 and the lead body top side 3534.

The lead body 3530 can include a lead lower non-horizontal side 3550 and a lead
upper non-horizontal side 3552 above the lead lower non-horizontal side 3550. The lead
lower non-horizontal side 3550 is between the lead body bottom side 3532 and the lead ridge
3548. The lead upper non-horizontal side 3552 is between the lead body top side 3534 and
the lead ridge 3548.

For illustrative purposes, the lead lower non-horizontal side 3550 is shown with a
curve, although it is understood that the lead lower non-horizontal side 3550 can include any
other configurations. Also for illustrative purposes, the lead lower non-horizontal side 3550

is shown at an obtuse angle with the lead body bottom side 3532, although it is understood
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Further to the discovery, the paddle top conductive layer 3512 and the lead top conductive layer 3538
improve joint reliability by providing increased surface area. Referring now to FIG. 36, therein is
shown a flow chart of a method 3600 of manufacture of the integrated circuit packaging system 100 in a
further embodiment of the present invention. The method 3600 includes: forming a package paddle in a

block 3602; féwhihg ladéieratreeherinenphckizgd Phadidcthbapaghblsvingatheddadadabrjtprotruding from
a lead non-hqrigzostab sidg and. arlpad Jidaepratiyeing meﬁlﬁdﬁﬁé}‘ nen-hatizanialide9aiblock 3604;

mounting an integrated circuit over the package paddle in a block 3606; connecting an electrical
connector to fh%“fgé?ﬁ‘tﬁr?dcfﬁé%?ga?a@d“ci?dﬂ}fi‘?ﬁsﬁ’?ﬂd@Rté%éeagﬁﬂ’%’hﬂ%gh%@ﬂ@éﬁ@ﬁléﬁ6% over the
integrated cireatitinkediead; ahetttt&aﬂﬂgﬁkags paddle, the encapsulatlon under the lead overhang in a block

se10.  Thus, it ngg heen diseayerad Int ihs Iniegrales clieul packaaing. yslem ol he,present
invention furnishes |mport tana eretoforé unknown and unavaitable solution g capa |th|es and
functional aspéatBeforantoidigansiveiek. Tthiceesultittg PAckhgrd pardie S 03ppdratui ieisyied, Pioduct, and/or

system is Str%l(g,lﬁ %ﬂ{&ﬁ%ﬂ%ﬁe&mﬁldﬂﬂ@ﬁﬂ%ﬁ@gﬁ%d *BQE\!M versatilg Rpd efectyokRdie surprisingly
and unobviously implemented by adapting known technolo es .and are thus readily suited for efficiently

and economﬁ%‘ffﬁ%ﬁﬁ?ﬁét@rﬁq@ AL RB G@rLGitvs AR i Loisiphatitle with conventional
manufacturing metmﬁslmregme@mlaﬂdstedaﬂdiegtemnted Amtherpam&rtamt aspectiof thgepresent

invention is tha § valuaRly, suoparis.and senees.ne Mistaricarend of reducing coste Simpliving

systems, and increasing perto ther valuable aspects of the pre nvention
consequentl;ﬁfmltheraiﬁ@@htetofsth@tbmmowttotm |edegiedneelelvad56 ogvihibe theyintéetion has
been describggd i RIIMACHQAMIth a specific best mode, it is to be understood that many alternatives,

modifications, and variations will be et\f arent to those skilled in the art in light of the afore é%?&
description. AccordiH§iynitsEtRteTiEaH £ ShiBraRElulF dcRASHEF iR &% SHBHiTR AtioHsS 4hd riations that
fall within theoppogie: ahé¢hadnoladait Assms mH madtisks dithestF et set fosthdiereihopshimywapn the

accompanylnc%lgj lili(\:lt\/ll\l;] ayer%g%) tﬂt%rga ayerrbglé.lftratlve and non-limiting sense.

The integrated circuit packaging system 3500 can include an electrical connector
3562, which electrically connects the lead 3528 and the integrated circuit 3556. The
electrical connector 3562 can be electrically connected to the lead top conductive layer 3538
and the active side 3560. The electrical connector 3562 can be connected to a peripheral
portion of the integrated circuit 3556 at the active side 3560. The integrated circuit
packaging system 3500 can include a number of the electrical connector 3562 connected to a
number of the lead 3528.

The integrated circuit packaging system 3500 can include an encapsulation 3564,
which covers a semiconductor package to seal semiconductor devices providing mechanical
and environmental protection. The encapsulation 3564 can be formed over or on the paddle
top conductive layer 3512, the paddle overhang 3516, the paddle ridge 3522, the paddle
upper non-horizontal side 3526, the lead top conductive layer 3538, the lead overhang 3542,
the lead ridge 3548, the lead upper non-horizontal side 3552, the attach layer 3554, the
integrated circuit 3556, and the electrical connector 3562. The encapsulation 3564 can be
formed under the paddle overhang bottom side 3520 and the lead overhang bottom side 3546
providing a mold interlock to prevent paddle and lead pullouts.

The encapsulation 3564 can partially expose the package paddle 3502 and the lead
3528. The encapsulation 3564 can expose the paddle bottom conductive layer 3510, the
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What is claimed is: 1. A method of manufacture of an integrated circuit packaging system comprising:
forming a package paddle; forming a lead adjacent the package paddle, the lead having a lead overhang
protruding from a lead non-horizontal side and a lead ridge protruding from the lead non-horizontal side;
mounting an integrated circuit over the package paddle; connecting an electrical connector to the lead

and the integpagddif dirceitnemticoraminl side Sadapdaliidrholen thenthiratedichtift, arbtheddadind the

package padgigethfosieaRsHAlRLINESH. thelead QYRINANG: 35642 AP enBIgIROM asClpimeshin claim 1
wherein forminithe package paddle includes formirgathe package paddle having a paddle overhang

bottom side (Y PAGHRHOBRARY ddPIARAF wittPLakRe TleRsaly Botesih side of the lead overhang. 3.
The method as claimeddicghaintbnvbetrein fatendigalanpbekage: ¢ ddoiednchsderidos mitg ti@package

paddie haVingn% Hﬁ%dl%“a I;Il% € ?S%flgvc\)lr%gevceigrllethoél i%%'barri‘&’ge 3548 and another of the lead ridge 3548.
For illustrative purposes, the encapsulation bottom side 3566 is shown as straight, although it
is understood that the encapsulation bottom side 3566 can include any other configurations
including concave or convex.

The package paddle 3502 can include the paddle lower non-horizontal side 3524
protruding from the encapsulation bottom side 3566. The package paddle 3502 can include
the paddle bottom conductive layer 3510 below the encapsulation bottom side 3566.

The lead 3528 can include the lead lower non-horizontal side 3550 protruding from
the encapsulation bottom side 3566. The lead 3528 can include the lead bottom conductive
layer 3536 below the encapsulation bottom side 3566.

It has been discovered that the paddle top conductive layer 3512 and the lead top
conductive layer 3538 having widths larger than widths of the paddle body 3504 and the lead
body 3530, respectively, provide a mold interlock feature thereby eliminating paddle and lead
pullouts.

Further to the discovery, the paddle top conductive layer 3512 and the lead top
conductive layer 3538 improve joint reliability by providing increased surface area.

Referring now to FIG. 36, therein is shown a flow chart of a method 3600 of
manufacture of the integrated circuit packaging system 100 in a further embodiment of the
present invention. The method 3600 includes: forming a package paddle in a block 3602;
forming a lead adjacent the package paddle, the lead having a lead overhang protruding from
a lead non-horizontal side and a lead ridge protruding from the lead non-horizontal side in a
block 3604; mounting an integrated circuit over the package paddle in a block 3606;
connecting an electrical connector to the lead and the integrated circuit in a block 3608; and
forming an encapsulation over the integrated circuit, the lead, and the package paddle, the
encapsulation under the lead overhang in a block 3610.

Thus, it has been discovered that the integrated circuit packaging system of the
present invention furnishes important and heretofore unknown and unavailable solutions,
capabilities, and functional aspects for mold interlock. The resulting method, process,

apparatus, device, product, and/or system is straightforward, cost-effective, uncomplicated,
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4. The method as claimed in claim 1 wherein forming the lead includes forming the lead having a lead top
conductive layer directly on the lead overhang. 5. The method as claimed in claim 1 wherein forming
the lead includes forming the lead having a lead body top side and the lead overhang at the lead body top
side. 6. A method of manufacture of an integrated circuit packaging system comprising: forming a
package padbighlforansatle Jeddifdiace sethee pagkigeyaodlisnehei dasly hanisgeathddey edepHaag protruding

from a lead ngpshRrizQRiAsile anda lgad ddgerpraiudingfrorstherfeac mpnherizamahsigey mounting
an integrated circuit over the package paddle; connecting an electrical connector to the lead and the

integrated cirfBR SO NRGSH <h CUpLIRRE &8 theGRte Jrte SEMRUD the 1B dORHA HAR hackage
paddle, the emaapgidtation ateddbe jeadsoxerhdrglmothgxposing a lead lower non-

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.

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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horizontal side of the lead. 7. The method as claimed in claim 6 wherein forming the lead includes
forming the lead having a lead top conductive layer directly on a portion of a lead overhang non-horizontal
side. 8. The method as claimed in claim 6 wherein forming the lead includes forming a lead top
conductive layer having the lead overhang. 9. The method as claimed in claim 6 wherein forming the
lead includesWdwinglaimeddstop conductive layer having a width smaller than a width of a lead bodly.

10. The method as claimed in claim 6 wherein formig%the lead includes forming a lead top conductive

layer having a widtH 1argefth8 B%idth SYEEE Body. 2" 1ACHASHiegFatld AR Packadifly system
comprising: apapkaige: paddle; a lead adjacent the package paddle, the lead having a lead overhang
protruding from a Ietad non-horilz(ontal gi(ﬂe. and a lead ridge protruding from the lead non-horizontal side;
orming a package paddie;
forming a lead adjacent the package paddle, the lead having a lead overhang
protruding from a lead non-horizontal side and a lead ridge protruding from
the lead non-horizontal side;
mounting an integrated circuit over the package paddle;
connecting an electrical connector to the lead and the integrated circuit; and

forming an encapsulation over the integrated circuit, the lead, and the package paddle,

the encapsulation under the lead overhang.

2. The method as claimed in claim 1 wherein forming the package paddle
includes forming the package paddle having a paddle overhang bottom side of a paddle

overhang coplanar with a lead overhang bottom side of the lead overhang.

3. The method as claimed in claim 1 wherein forming the package paddle

includes forming the package paddle having a paddle ridge below a paddle overhang.

4. The method as claimed in claim 1 wherein forming the lead includes forming

the lead having a lead top conductive layer directly on the lead overhang.

5. The method as claimed in claim 1 wherein forming the lead includes forming

the lead having a lead body top side and the lead overhang at the lead body top side.

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

forming a package paddle;

forming a lead adjacent the package paddle, the lead having a lead overhang
protruding from a lead non-horizontal side and a lead ridge protruding from
the lead non-horizontal side;

mounting an integrated circuit over the package paddle;

connecting an electrical connector to the lead and the integrated circuit; and

forming an encapsulation over the integrated circuit, the lead, and the package paddle,
the encapsulation under the lead overhang and exposing a lead lower non-

horizontal side of the lead.
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an integrated circuit over the package paddle; an electrical connector connected to the lead and the
integrated circuit; and an encapsulation over the integrated circuit, the lead, and the package paddle, the
encapsulation under the lead overhang. 12. The system as claimed in claim 11 wherein the package
paddle includes a paddle overhang bottom side of a paddle overhang coplanar with a lead overhang
bottom side of the |éad ovErhargihod asigamigsl sy stam dsrdleiveimiome lcndvinghedestiapaekage paddle

includes a pagdie.fidas hglawapagdieRrerRandyer didday e ayiaBAsclained i ciaimdd. wherein the
lead includes a lead top conductive layer directly on the lead overhang. 15. The system as claimed in
claim 11 whe8iHRE848 includes a lead body top side and the lead overhang at the lead body top side.
16. The system as glaimegin glajin 4 Wigieh NF.SRePRRYAII0 RRP IR ALPAdIRNSE AR oizontal

a lead top conductive layer having the lead overhang.

9. The method as claimed in claim 6 wherein forming the lead includes forming

a lead top conductive layer having a width smaller than a width of a lead body.

10. The method as claimed in claim 6 wherein forming the lead includes forming

a lead top conductive layer having a width larger than a width of a lead body.

11. An integrated circuit packaging system comprising:

a package paddle;

a lead adjacent the package paddle, the lead having a lead overhang protruding from a
lead non-horizontal side and a lead ridge protruding from the lead non-
horizontal side;

an integrated circuit over the package paddle;

an electrical connector connected to the lead and the integrated circuit; and

an encapsulation over the integrated circuit, the lead, and the package paddle, the

encapsulation under the lead overhang.

12. The system as claimed in claim 11 wherein the package paddle includes a
paddle overhang bottom side of a paddle overhang coplanar with a lead overhang bottom side

of the lead overhang.

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

paddle ridge below a paddle overhang.

14. The system as claimed in claim 11 wherein the lead includes a lead top

conductive layer directly on the lead overhang.

15. The system as claimed in claim 11 wherein the lead includes a lead body top

side and the lead overhang at the lead body top side.

16. The system as claimed in claim 11 wherein the encapsulation exposes a lead

lower non-horizontal side of the lead.
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17. The system as claimed in claim 16 wherein the lead includes a lead top conductive layer directly on a
portion of a lead overhang non-horizontal side. 18. The system as claimed in claim 16 wherein the
lead includes a lead top conductive layer having the lead overhang. 19. The system as claimed in
claim 16 wherein the lead includes a lead top conductive layer having a width smaller than a width of a
lead body.  20. THe sydieinsasesanheadrimedaim deinwnhéreihareenidbel ierdudebideteadarsh tednductive

layer having gowidthilarae thanayuidtyefRiasd RO verhang non-horizontal side.

18. The system as claimed in claim 16 wherein the lead includes a lead top

conductive layer having the lead overhang.

19. The system as claimed in claim 16 wherein the lead includes a lead top

conductive layer having a width smaller than a width of a lead body.

20. The system as claimed in claim 16 wherein the lead includes a lead top

conductive layer having a width larger than a width of a lead body.
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