INTEGRATED CIRCUIT PACKAGING SYSTEM WITH PAD CONNECTION 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 an integrated circuit packaging
system with connection. BACKGROUND ART Modem electronics, such as smart phones, personal
digital assistants, location based services devices, enterprise class servers, or enterprise class storage
arrays, are padIMGRAEEDETRGI TIRACKREING SRS THNNW T PAIcaiCRNE wihNeyaotations for
decreasing cost. Numerous technologies have been developed to meet these requirements. Some of the
research and development stratd§IEEHOI OGIVEENUEACTNRICSHIBREOK ers focus on improving the
existing and mature technologies. Research and development in the existing technologies can take a
myriad of different directions. Consumer electronics requirements demand more integrated circuits in
an integrated circuit package while paradoxigglly;Rrevidi EpS physical space in the system for the
increased integrated circuits content. Continuous cost reduction is another requirement. Some

technologies primartiy.fgeus P, INGARAHIA D OLRURCHONS IR LRGN INEL e sleulQherdechnologies

focus on stacking these integrated circuits into a single package. While these approaches provide more
functions witMYERIHIEYREREEP GiraiE ey A8 ST HAR CHIEH RS AEN TSP RIPTSHRSY height, smaller
space, and cost reduction. One proven way to reduce cost is to use mature package technologies
with existing manufacturing methods and equipments. Paradoxically, the reuse of existing manufacturing
processes does not typically result in the r ﬁ&%ﬁpﬁgg&%@dimensions. The demand still continues for
lower cost, smaller size and more functionality. Thus, a need stil| rimajns for an integrated circuit

packaging system iNCI0E G FSWEFEoSEEna NI AR OB PRERSFLAGISh AT AN VilREP InE & er-increasing
need to im pr(su_vezimegmikiem ar_wkmmﬁt ;hwmi@asjt@dnwmasi@giysmtmagé ﬁlmyanﬁwpagldh@fmmm to these

problems. In yigw of the eyer -19&{%%%@9&%?&{195;{0'@ s?&‘lp?#%&%e&gﬁse%éﬁr???au%ﬁ%”%}/vﬁpc QUG consumer
expectations and the diminishing opportunities or aningful product differentiation in the niarketplace, it

is critical thatcafis\hBradsaufoigaienfdegise e isrbtsie ey clRpertionaast theacriaad neiiuceostsses thprove

efficiencies apdcpRHOfAIRNEER: 185 HMERt KOMREtINVG RIESRWas AR ABseVaNJRRAIRS WarNey to the
critical necessity for finding answers to these problems. Solutions to these problems have been long

sought but priBPEVEIIPMmEntL %S A AT G BRI Sag e e ARy Wl SRR L <BiliiBAs to these
problems haveclonipgiided tiesemskillebinitferant directions.

Consumer electronics requirements demand more integrated circuits in an integrated
circuit package while paradoxically providing less physical space in the system for the
increased integrated circuits content. Continuous cost reduction is another requirement.
Some technologies primarily focus on integrating more functions into each integrated circuit.
Other technologies focus on stacking these integrated circuits into a single package. While
these approaches provide more functions within an integrated circuit, they do not fully

address the requirements for lower height, smaller space, and cost reduction.



DISCLOSURE OF THE INVENTION The present invention provides a method of manufacture of an
integrated circuit packaging system including: forming a peripheral lead having a peripheral lead bottom
side, a peripheral lead top side, a peripheral lead non-horizontal side, a peripheral lead horizontal ridge,
and a peripheral lead conductive plate, the peripheral lead horizontal ridge protruding from the peripheral
lead non-horizontal @igeprfoirningyatfirsdise evstribieiosclaysniorikape tisheekideadvidpasidenghe first top

distribution laygh (1aMineha fikshéap Jemainglreannasiing gl dNearatedsciseuit teitbefirsirer Qigtribution
layer, the integrated circuit having a central portion directly over a plurality of the first top terminal; and

applying an iRRASHEhIS PRI e botidhs ssderitosrihrankagtsprasei Mo adrpaiddWineripheral
lead ridge loweiitsides 6bithevpecipheralliead Aciidandéad ficigeonalinhe present invention provides an

integrated circuit pagkaging sys including; a.peripheral lead having a peripheral lead bottom side, a
peripheral lead top 1 & S A ] D R R e, ana'a
peripheral legdssonerltetiviezpland therpérishenaliizadhoirontahridgerproteediggrficshicheperipheral lead

non-horizont%élg%@lfigﬁa topdistiiRutian daye E&%&Qﬁ@?@ﬂ%@' terd R SU8: abntegyatrdkCircuit
connected to the first top distribution layer, the integrated circuit having a central portion directly over a
plurality of th8"APSSp tekniR%I1: A8 FshrtN fyerairstal SHmRRBNE AIEsiERt GHR8 P op
distribution lagrewand @pehiphesakleatbhidgead aiedisitesafih e peiphzial leadbarizghilapridge:. Certain

embodiments 9{ the i ventiorhhave ot ?r steps or t%le niis in addi ionfto %r in qkace of tb ose mentioned
1 erentlaqlon 1n the I‘l(llagkeg ace, 11 1S critica %a ans&/ﬁrs c (Flun O €S€ prooiems.
above. The s?eps or elements will become ‘apparent to those skilled Iin the art from a reading of the

following detail&titdasdyipthennadte totakdusavitbsiefarenee toftivecadics mphnyifyoracingy] BRIEF
DESCRIPTIQN{REHHE RRAWINGS an FiF lelfd Grost-yastignal vikw f-andpiegiateshgiccuit

packaging system taken along line 1--1 of FIG. 2 in a first embodiment of the present invention. FIG. 2 is
a first exempAFESHPIBASGRRPSEMe integrated circuit packaging system. FIG. 3 is a second exemplary
top plan view of theSsliggrated wikctjirpeickadiag: ysiemnd Kcughida hatiote @Rpiiaw bithadntegrated
circuit paCkagellﬂgh’?%srtg@gested any solutions and, thus, solutions to these problems have long eluded

those skilled in the art.

DISCLOSURE OF THE INVENTION

The present invention provides a method of manufacture of an integrated circuit
packaging system including: forming a peripheral lead having a peripheral lead bottom side, a
peripheral lead top side, a peripheral lead non-horizontal side, a peripheral lead horizontal
ridge, and a peripheral lead conductive plate, the peripheral lead horizontal ridge protruding
from the peripheral lead non-horizontal side; forming a first top distribution layer on the
peripheral lead top side, the first top distribution layer having a first top terminal; connecting
an integrated circuit to the first top distribution layer, the integrated circuit having a central
portion directly over a plurality of the first top terminal; and applying an insulation layer
directly on a bottom extent of the first top distribution layer and a peripheral lead ridge lower
side of the peripheral lead horizontal ridge.

The present invention provides an integrated circuit packaging system, including: a
peripheral lead having a peripheral lead bottom side, a peripheral lead top side, a peripheral
lead non-horizontal side, a peripheral lead horizontal ridge, and a peripheral lead conductive
plate, the peripheral lead horizontal ridge protruding from the peripheral lead non-horizontal

side; a first top distribution layer on the peripheral lead top side; an integrated circuit
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FIG. 5 is a top view of a portion of the first top distribution layer. FIG. 6 is the structure of FIG. 1 in a
plating phase of manufacture. FIG. 7 is the structure of FIG. 6 in an attaching phase. FIG. 8 is the
structure of FIG. 7 in a connecting phase. FIG. 9 is the structure of FIG. 8 in a molding phase. FIG. 10 is
the structure of FIG. 9 in a removing phase. FIG. 11 is the structure of FIG. 10 in an applying phase.

FIG. 12 is a couscsedtionbs Viestop alisiritagearday eirdbit perdeaigihgispstdiayingaasexsiadl rarisadiment of the

present invenfipu R L3 iR Atapofigw ghaapiiameihadist Rpdistihytioniaysr o ks a
cross-sectional view of the first top distribution layer taken along line 14- 14 of FIG. 13.
extent of the first top distribution layer and a periphéral lead ridge lower side of the
peripheral lead horizontal ridge.
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. 2 is a first exemplary top plan view of the integrated circuit packaging system.

FIG. 3 is a second exemplary top plan view of the integrated circuit packaging
system.

FIG. 4 is a bottom plan view of the integrated circuit packaging system.

FIG. 5 is a top view of a portion of the first top distribution layer.

FIG. 6 is the structure of FIG. 1 in a plating phase of manufacture.

FIG. 7 is the structure of FIG. 6 in an attaching phase.

FIG. 8 is the structure of FIG. 7 in a connecting phase.

FIG. 9 is the structure of FIG. 8 in a molding phase.

FIG. 10 is the structure of FIG. 9 in a removing phase.

FIG. 11 is the structure of FIG. 10 in an applying phase.

FIG. 12 is a cross-sectional view of an integrated circuit packaging system in a second
embodiment of the present invention.

FIG. 13 is a top view of a portion of the first top distribution layer.

FIG. 14 is a cross-sectional view of the first top distribution layer taken along line 14-
-14 of FIG. 13.

FIG. 15 is a cross-sectional view of an integrated circuit packaging system in a third
embodiment of the present invention.

FIG. 16 is a top view of a portion of the first top distribution layer.

FIG. 17 is a cross-sectional view of the first top distribution layer taken along line 17-

-17 of FIG. 16.



FIG. 15 is a cross-sectional view of an integrated circuit packaging system in a third embodiment of the
present invention. FIG. 16 is a top view of a portion of the first top distribution layer. FIG. 17 is a
cross-sectional view of the first top distribution layer taken along line 17- 17 of FIG. 16. FIG. 18 isa
cross-sectional view of an integrated circuit packaging system in a fourth embodiment of the present
invention.  FIG. ¥GsIg floncetaricsfienphethadbiniiseraietdsbcoitandieneasescardui Packaging
system in a fupiBesigRRdment afthaweresant 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 usé tHe IRVEAGY R4S BMaRA SlIBEtH 4G Wik &t UG SN fEHIL K MRF £ 8%ident based

on the presenrydisclosuf@iandtibatisysiet tpr peass; @vénechanical 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 practicBHI¥ViVIomETesR SpRRidN6talsT MHEdSMVENMON obscuring the present
invention, some well-known circuits, system configurations, and process steps are not disclosed in detail.
The drawings showirig élibetigrenisdimtin systienerdral semiFiiagialeiriaticeatdenbétoskdidé iand,

particularly, Same.of INACIMENSIANS eI KT AhRRRSIH AP AL A SHRAR §¥agasrated in the

drawing FIGs. Similarly, although the views in the drawings for ease of description generally show similar
orientations, fid<dépieadAIAhE EREsdiRc g a)drartHESHRBs PRSRS SO TR ieRCPERTBICcan be

operated in agyRsiRA&HOR: 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
“vertical” refers to a direction perpendicular to the horizontal as just defined. Terms, such as

2 13 9 13

“above”, “below”, “bottom”, “top”,

LIS

side” (as in “sidewall”), “higher”, “lower”, “upper”,
“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
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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 oth#itBiuw dicEreiecaisreigidenimitations for the present invention. For expository purposes, the

term "horizontal' astigedherginis dafingdeasa planeparalehindogplanafrauriacs attheditegrated
circuit, regardless of its orientation, The term "vertical" refers to a direction perpendicular to the horizontal

as just definetFermBadng Ry e aisuy BRfisaed-Ihstromor dapne-slameniid o cepsaionrfoigher:,
"lower", "uppestivéaientiitgnaithindies diarend eftdad: with pespect dottee hotiadntahplane, Bsesbown in the

figures. The term "on" means t thterrleel%e Is direct gontqg(tnpe(}}/veeargeg!defr%?_ntgbt'g pe%its ’rtrgat e|rrnelgtly on" means

. TOCESSIN a§ use €pas s
that there is direct contact between one element and another element wi outanin rvemné element.
The term "activeoside"defdppmset. sitihio acdieniagnouiive renpaick e dho maieoid i i @rugtase having

active circuitry, fabricates-wgreon QrBayigglgments 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 mater(@y#t %ﬁ%@ﬁ%‘l,sﬁﬂlﬂé‘?ﬁﬁﬁ@f‘@%&%@%‘*&f@fﬂﬂﬁféﬁﬁaé{‘&%ﬁﬁé{at‘ffe%\ﬁ‘iﬂ@,eﬁ‘nd/or

removal of theimatagalies ghatamesditasinegitireebisifigsming getleseripan stivaiuiere wiruageFlat No-Lead

Stand-off TeramnHEﬁ' (QENSISRmultiroy packades. VSf%(E’r{é‘l%'efo VYHT‘a'Oort‘ge}""Egb? ansand diicult
Wwire-crossings. oﬁger wire span causes more E\Hre Yjsage ané IE’J% COSt Of assem y.aBue to compIeX|ty
of bonding laydihit Jzeetrerimgsbieres dan Qued riiatNergead piekdgél sTzavifol GUANSSlatrNddgsad Stand-off

Terminal (QFMgiD RREKAGGRIGATRIMOLGRXPENEiVE JAld:RY SIEThe EpRREAIMGRIRiIGH thr pigsent

invention provide solutions or answers to the problem.
solutions or answers to the problem.

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 quad flat no-
lead (QFN) array.

The integrated circuit packaging system 100 can include a peripheral lead 102, which
is defined as a structure that provides connectivity for electrical signals or electrical potential
levels between the integrated circuit packaging system 100 and an external system (not
shown). The integrated circuit packaging system 100 can include a plurality of the peripheral
lead 102. For example, the peripheral lead 102 can represent an interconnection including a
terminal or a pad.

The peripheral lead 102 can include a peripheral lead bottom side 104 and a
peripheral lead top side 106 opposite the peripheral lead bottom side 104. The peripheral
lead bottom side 104 and the peripheral lead top side 106 are defined as bottom and top sides,
respectively, of the peripheral lead 102. The peripheral lead 102 can include a peripheral
lead non-horizontal side 108 extending between the peripheral lead bottom side 104 and the
peripheral lead top side 106.

The peripheral lead 102 can include a peripheral lead horizontal ridge 110, which is
defined as an end of the peripheral lead 102 that horizontally protrudes from the peripheral
lead non-horizontal side 108. The peripheral lead horizontal ridge 110 can extend from the

peripheral lead top side 106. The peripheral lead horizontal ridge 110 can include a



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 quad flat no-lead (QFN) array. The integrated circuit packaging
system 100 can include a peripheral lead 102, which is defined as a structure that provides connectivity

for electrical sRjiraRsdrieddcideallputeniits ldeisbeatnrswhaiad lend gidge drpesuidpadidagingesiistem 100 and

an external systgm 19t she¥RlowBesiategrated circuit packaging system 100 can include a plurality of the
peripheral lead 102. For example, the peripheral lead 102 can represent an interconnection including a

terminal or a pad. “* P BEiipRErRNRIAH Ag 1 dghurRItieidsal pE ABhRr s RIAHEIB mPlge Adieand a
p_eripheral Ie@értppe&i_uﬁad&ﬁ)ppﬁx&sil%'ghmpﬁﬂp&efaﬂhlg@drmﬁﬁm&dm&omf[mtpesipbam Md bottom
perpheral el b T e e R e
extending betWeer miatperiginaral kepldisoriche skieh@al &id tiea-periphsbbidatOfopndideko®f  The

peripheral |e@ﬁ%%ﬁ%ﬁﬁ&iﬁ€£ﬁ%§eﬁﬁiﬁ@hﬁ@' 1@@%&19{1&%%@1{&%%&@@%@&%% asq end of the
peripheral lead 102 that horizont%llg protrudes from the_egegfheral lead non-horizontal side 108. The
s

peripheral le48 HiPE dHGIHdy @ LG EANPERXERY HPSR%H igfutdifea d RS side 1bk! #4L Peripheral lead
horizontal ridp&ipa&tasninchisigeal qoeripheral lead ridge lower side 112 and a peripheral lead ridge upper
side 114 above the peripheral lead ridge lower side.112. A plang of the peripheral lead ridge upper
Side 114 can be ColPnSr 0 DS TP SO 1o o 306 AT TS SPine e oneral eac
non-horizontahditengGecoaye isndpse ctrplan asropliverparisherahleapridganpbp ehesivbeipirgab rddhe

peripheral |e§£‘1§€_’|% Qleséklgﬁ-lé_ﬁ@amﬁéﬁﬁféth‘?& af e Rlangefthe Bﬁ%ﬁ%@'oﬁeﬁﬁ B%ﬂa?@ﬁ&%&’&@ side 108 and
planes of the peripheral lead ridge upper side 114 and the peripheral lead top side 106 can represent a
dividing line or a bolffuBFyMstAldeth¥ senRRErdr B 2 igruspl radeciya i He pehiphéral lead top
side 106.  definekampleiibieparighepal ek ritge lewessicedi @ canpadpicalasydsiofacenincluding a
curve surface or any non-planar surface. Also for example, the peripheral | ridge upper side 114 can
e any <L o L1 B G R R B R 55 e imclucie
a peripheral lead cdreduetiveplsiates 1pesiphdiid Haaddedindtias aktattdéheaefesirampedvidihdetiootrical

connection tq,fhé, perRhsrahlead hizi TR& pesirharabilead sradueiva Alain 1 6.car P&%ﬂ{éﬁ@d at the
16 can be formed

peripheral lead bottom side 104. For example, the peripheral lead conductive plate
with bottom PREENG prsteRsPiied f&8 GirRe PAR P RACE i Prec s B ectRIfaH ¥hown as the peripheral
lead 102, can be platedaegardeibaitepaappeie(Sukaemendingaadhe ppplicapianile 113 Renickegrated

circuit packaggncgﬁ}/es&em 100 ceﬁnstinclude a packagle Q%le&l? tg\mh:h IS Qe[filréeca%e}ésil ga ebs‘?;étﬁglr%rts is(}lt(reui:tzL:)re

for mounting a semiconductor t eréuocﬁ%rﬁ(g glé)c nég% paddle can include a pp

and a paddleltdh sidéntRAoppeditls thetpadsdis Héftomdsidenddie. Tiheigndaledpottsm Side@dizand the
paddle top sigg 422 aie pRfingdAs.h0ispRnd P %Eé%eftﬁaepm@eg nadde L18 qIhe.pagckage paddle

118 can include a paddle non-horizontal side 124 extending between the paddle bottom side 120 and the
paddle top siettpppand top sides of the package paddle 118. The package paddle 118 can include a

paddle non-horizontal side 124 extending between the paddle bottom side 120 and the paddle
top side 122.

The package paddle 118 can include a paddle horizontal ridge 126, which is defined
as an end of the package paddle 118 that horizontally protrudes from the paddle non-
horizontal side 124. The paddle horizontal ridge 126 can extend from the paddle top side
122. The paddle horizontal ridge 126 can include a paddle ridge lower side 128 and a paddle
ridge upper side 130 above the paddle ridge lower side 128.

A plane of the paddle ridge upper side 130 can be coplanar with a plane of the paddle
top side 122. A plane of the paddle non-horizontal side 124 can intersect planes of the paddle
ridge upper side 130 and the paddle top side 122. An intersection of a plane of the paddle



The package paddle 118 can include a paddle horizontal ridge 126, which is defined as an end of the
package paddle 118 that horizontally protrudes from the paddle non-horizontal side 124. The paddle
horizontal ridge 126 can extend from the paddle top side 122. The paddle horizontal ridge 126 can

include a paddle ridge lower side 128 and a paddle ridge upper side 130 above the paddle ridge lower
side 128.  namplenewtahadsdddiend ddpnesppehsinddigodesrprecogiahdl Wwittthg prddle sbthidpaddle top

side 122. A plane.of theRaddianemborizontabsidaals&adntarseotirianes ofheprddigidoe upper

side 130 and the paddle top side 122. An intersection of a plane of the paddle non-horizontal side 124
and planes ofYhBAAGdRR FidGd Wpper side 130 and the paddie top side 122 can represent a dividing line
or a boundary betwBendhenpagdie pad#cupper Biderl3d:-arns the paddie toy Sidéade heludikh example,
the paddle ridge lower side 128 can jnclude any syrface including a curye surface or an -planar
surface. Also B ScTe (A e e Cer Sl T30 AaR inar da s T D e b0 fag
surface or ansapliapkideaptagiaface inthed pgckBejes phatdler 28 RKareireiiers-a paddle conductive plate 132,

which is defined as-ap atfachmnsnisite ireyiding.alesricricenneetion inthepagkagepadsie 1 18. The
paddle conductive Elate 132 can be formed at the paddle bottom side 120. The integrated circuit

packaging sy&réhAiaeEsAtHIeviineelerrindsprrsHaaye fheprckinscRald e i o S Badllcture that
provides elecioiedlconpeativizy betbeanrmedamiconddiiobaeviceanbihe peripheral lead 102. The first top

distribution layer 134 routes electrical conpection or redistributes electrical signals from an integrated
Gicuit 136 to the pes i LS Raa 60 b e B L e e e B e e e
The integrateB¢ircuiich3és cdefibedover ahetfiestro phdistpiloviiss lelpeirital coimedhtegradteiavedrouit 136 can

!nclude an ir_‘@&&_i‘i’&ﬂﬁ@t&%ﬁ@@é’aﬁﬂ éx%tb@iﬁfféﬁallﬂQdoﬂﬁQsﬁ%tﬁ%ﬂﬂ?}ﬁﬁfé&iﬁiﬁ%& c_aFPM%EB&?'ea the
integrated circuit 136 can include a semiconductor device including a wirebond chip, a flip chip, or a

silicon (Si) diglectriceonicsgrn ey ErEtRyASklgr ey SErs Bore 4R iMEeald Jrority OfHBSirst top
distribution layeipha4l kad edample, the first top distribution layer 134 can represent an electrical

connector includingﬁﬁ?‘& lat gvith a.ro gdlsci(ﬁgHHeﬁr] a distributiocrl1 I%XerngDL). Isoug%)r e>§é31c[nple, the first

top distribution layer rrwalﬁclﬁgceug flat top. %Sfﬁs?etrgg distri urtionwlgleyer 4'Cah be electrically

connected todihariyddprarabteactn 0R. fiivetfipsdispbdisnbarionl flye T hS mtsamisd farendd direetly on a

portion of the, pefiphgralleaddQsidssl Ot aPouion Qhithppaddiaienmide.lae. Qi ¢egnbiagtion thereof
The integrated circuit 136 can include the inactive side 138 facing the paddle t&%ﬂ&de 122. The integrated

circuit 136 cafft BBAROMAIEF SILTREBA R Wp UHE'L 2 R HH LR 15 A1 BN SihREeROB fined as a
die attach maifgpad arpaemipdbesivecoratsindle The attach layer 142 can be attached to the paddle top side
122 and the inaCtdi‘l‘dsei:di%tg'égted circuit packaging system 100 can include a plurality of the first top
distribution layer 134. For example, the first top distribution layer 134 can represent an
electrical connector including a top plate with a routed circuit or a distribution layer (RDL).
Also for example, the first top distribution layer 134 can include a flat top.
The first top distribution layer 134 can be electrically connected to the peripheral lead
102. The first top distribution layer 134 can be formed directly on a portion of the peripheral
lead top side 106, a portion of the paddle top side 122, or a combination thereof.
The integrated circuit 136 can include the inactive side 138 facing the paddle top side
122. The integrated circuit 136 can be mounted over the paddle top side 122 with an attach
layer 142, which is defined as a die attach material or an adhesive material. The attach layer
142 can be attached to the paddle top side 122 and the inactive side 138.
The integrated circuit 136 can be between the peripheral lead 102 and another of the
peripheral lead 102. The integrated circuit 136 can be surrounded by an array of a plurality

of the peripheral lead 102. The peripheral lead 102 can surround a periphery of the integrated



The integrated circuit 136 can be between the peripheral lead 102 and another of the peripheral lead 102.
The integrated circuit 136 can be surrounded by an array of a plurality of the peripheral lead 102. The
peripheral lead 102 can surround a periphery of the integrated circuit 136. The integrated circuit
packaging system 100 can include an internal connector 144, which is defined as an electrically
conductive cétpdtigidconnected or attached to the first top distribution layer 134 and the active side 140.
The integrated circuihpagkaging systamatRPeanineudecs pirralituef theiitamal sreneetpul44. For

example, the internal connector 144 can represent an electrical connector including a wire interconnect, a
bond wire, or'd'E8rgdetivedsssipelectrivly intadrsise CPOSHYRIRGHY UL Bnliftivde an
encapsulatiodidibuudnichyis dedined @s acpackaigel ¢ovanhefimsenidanduittpidhackags sersaaba

semiconductggnd%\éiﬁgeparo idiﬂ%’i gf}ﬁﬁha ical.and envirggﬁne[ptal rot ct'{ n. The ‘Enca S I;ﬂligj) 146 can be

formed covering or over %Iér?)e p er%flfeegc]ia%ocﬁnsn@%oi ,'theo %%&3?8 %(’)p %llé‘(tae T4 ?%ﬁ%?#’st top distribution
layer 134, thedntegregtedt circidledBGakivorneatsh lagdrding agwe ¢hatirieormarconestbrvizg or a The
encapsulatiop,46.638 ipglyde an encapsulation bottom side 148. A plane of the encapsulation bottom
side 148 can be coplanar with any one of planes of the peripheral lead top side 106, the paddle top side
122, and a bottom H‘tt‘?ﬁrﬂt@ﬁﬂ&%ﬁ%ﬁgm%ﬁéﬁﬂQ%ﬁoﬁa& inclugq,am;spcapsula kil y¥hging system
100 can includelgimédswatipiclayerchoé, swhichiisdatinadrgs e proteciian layeritbatprotedisies portion of
the bottom extet pf theirshion ditibution laver A3 The insulation laver 159,cap includs ap insulation
material incILPng a Basswa?llon, 4 solder resist, ah epoxy, or an adhesive. he insulation layer 150
can be formeepwirapiied @irabeyponppeitlolasdofahsigeriPhetht leadiileORptiielpdeRadfee gaddier1 18, the first
top distributiqRsaygfidm4aynd e gRCaRSMHIALPRI1AR: THE insulation laysr 160 Gan br fRrmed or applied
directly on the peripheral lead non-horizontal side 108, the peripheral lead ridge lower side 112, a
horizontal ext@RPHHehd Peripheral lead conductive plate 116, the paddle non-horizontal side 124, the
paddle ridge lower Jinlech2dsaliasizordahextenidefdhenpaddletioartductivei{aies 132 pthe: botiam extent of
the first top distributijon layer 134 he encapsulation bottom side 148. The insulation Jayer 150
can electrcal A B B ST 05 SoD Ao o1 T8 bl (S B8 (aberpheral
lead 102 frontotheigsatiagbepzddle pgidehB2ihsuthtidwtayertsy cathbdiformpdisuivotiemlingethe
peripheral legd4102 and the package paddle 118. The insulation layer 150 can electrically isolate the first
top distribution layer 134 from another of the first top distribution layer 134. The insulation layer 150
can include an insuMtfoM 58t SIERE PEEAG M LB (o3 dRIQVEE 470 BpBdati YRS UR%on bottom
side 152. A pianenal theinegulatigiobetiom sidehdoarba poplanar wihammonecat pfanesief the
peripheral lead bottom side 104 the,paddle hottom si 20. For.example, a plane of the insulation
Dot sie 155 Tt DA Aot Wih A GHe B SIS of Hbctlor AR of BiLtah kA
conductive platduliig ampdssiboiton ektentoisthenpadiie eemddbtiviecplate 132. A plane of the insulation top
side 154 can be Comﬁé‘é}ﬁéﬁflgﬂ(ﬁ{‘l’aS’&e fgoot?aﬂeﬁeo“féﬁﬁeﬁeﬂpQﬁﬁ%b‘a%&%e(}ﬁp%{ﬁ%ﬁe Jlthand the

paddle ridge upper side 130. . S
peripheral lead 102, the package paddle 118, the first top distribution layer 134, and the

encapsulation 146. The insulation layer 150 can be formed or applied directly on the
peripheral lead non-horizontal side 108, the peripheral lead ridge lower side 112, a horizontal
extent of the peripheral lead conductive plate 116, the paddle non-horizontal side 124, the
paddle ridge lower side 128, a horizontal extent of the paddle conductive plate 132, the
bottom extent of the first top distribution layer 134, and the encapsulation bottom side 148.

The insulation layer 150 can electrically isolate the peripheral lead 102 from another
of the peripheral lead 102 or the peripheral lead 102 from the package paddle 118. The
insulation layer 150 can be formed surrounding the peripheral lead 102 and the package
paddle 118. The insulation layer 150 can electrically isolate the first top distribution layer
134 from another of the first top distribution layer 134.



For illustrative purposes, a plane of the insulation bottom side 152 is shown coplanar with planes of the
peripheral lead bottom side 104 and the paddle bottom side 120, although it is understood that a plane of
the insulation bottom side 152 can be non-coplanar with any one of planes of the peripheral lead bottom
side 104 and the paddle bottom side 120. For example, a plane of the insulation bottom side 152 can be
lower or below any Bigiasdationthgepdapirenadnidads votioshlaide b antdhéBaudlerbvidatigide 120.

The integrated £ifauii RRGKAAINY EYSIRMEOP KR NGIHEE 2N exigrnalcannaRifsdbt bighitk defined as
an electrically conductive connector connected or attached to the peripheral lead conductive plate 116

and the exterhl SYARNTOTRBANTEGY A aeR QliPERckQGiThg ByErbArl St Lantinastls d Pardit)of the
external conrpadtide bbhom sidon Bxarmplesxthepgxterpaheain@ctarsibbcabotepieseant1an elactdcal
connector inclyding,a,canchiciive halh,hlso for examPle e, eeral sannaclar d36,cap. b formed with a
conductive material inc udﬁn{; soeicfer?a metal, or a metaﬁfi?: alloy. For speuﬁc example, the external
connector 156l éamndepbetient exsolddr thalbfddleseametntcdaid Iédelratabilioy (BLRyWEIPoripRNCe.  The

peripheral legghcqRaugtive Piianhd & tRA1PIHISBIGREDT drdatithernatiRhaliol Ieastbatiom side 104. The
external connector 156 can be attached to a bottom extent of the peripheral lead conductive plate 116

and within th8YbtsRaddg ridge pppegsidebid: the peripheral lead 102 can include a ball catch structure,
shown as the periplrerdlllsadisendiisibes, platend bb dhavinglihenrecess 158, 15adk thawselgesdaall and
printing method,is adaptable providing.locking enhan ent for board level reliabjlity improvement. The
ball catoh atr b e P T O e PR o e

recess 158 tatprovidesrséopdlidibler edmeedtibn tiselao afeiipehsidxisrhedtbpmettorpl BBnovitheaperipheral lead

102. For i_”l%SEﬁ?JiMF;Hhﬁ@@%?ﬁqé*b%r%@%%@é 'S&Q)HPHQHQBM%R&% AdR Savm With fB@. ggess 158,
although it is understood that the peripheral lead conductive plate 116 can be formed without the recess

158. For exafi3BPasispawPiiith dsdAieotia Heridheran Balp eshoikalow pretPlaesef helude a
conductive plaigphetioreagiterdbfsapd @ caaduchyeiplatedapskide2062, which are defined as bottom and
top surfaces, respeiﬂve of f[hc? greriRher%I lead CoPdu?HMG cf{l)nlate 1%6. The conldgctive tg}alt%bottom side

I
160 and the conduc |vee1p'i%ﬁfaa eop side 162 ¢an éyp% &har or at.u}&hﬁ ane of %%"é‘acoﬁa‘&%%.ve plate bottom
side 160 canweidppyoldfmatklgs paratiertacalylarvadicthe comdestivecpiatstedpasidetaded to ke integrated

circuit paCka%@%%l?[@a@&ﬁ@ﬁ_b@%“ﬁ%@ mltkﬁawﬂ@a&{éﬂme_ s\%&@r&ircwﬁé{%&wa@@tmwminal can
be plated, as shown with the &Z{lpheral lead 102 havmfg the peripheral lead conductive plate 116, to
protect from ERKASYBrIEss 9 a3 r WAt RIBINRIE S tEeRMiAgeA¢dafing of a protective material or

layer, as shown witlFdhe tasiprtiandayaerhbl coancberapphiechiordpietestion wlaecntyafeireuit or trace,

as shown with the, first top distributign lgyer 134 for example. The jnsulation layer 150 can be provided for
orotections T SH A Lo B e S AP B e A SR S ST 1 s been
discovered theithhe dsdiativn bottorl sidbidiB2 sdgtanarmwith. the peniphlErailvad bottonsmidéid 04 and the

paddle bottorg sigle1 20, Rravidgs BRGSO EiReperivheralJrrA PN g e RRcReS Raddle 118

thereby providing improved reliability. It has been also discovered that the first top distribution layer
134 connectdBPHHY JE-PhHEPIERECE02 and the integrated circuit 136 provides wire span reduction as
well as package sizenepgeighianalcest savtgsyanthelimmaiiomolaempiexshass laymiperipheral

lead bottom side 104. The external connector 156 can be attached to a bottom extent of the
peripheral lead conductive plate 116 and within the recess 158.

For example, the peripheral lead 102 can include a ball catch structure, shown as the
peripheral lead conductive plate 116 having the recess 158, such that solder ball and printing
method is adaptable providing locking enhancement for board level reliability improvement.
The ball catch structure is defined as a structure having the peripheral lead conductive plate
116 with the recess 158 to provide a reliable connection site to attach the external connector
156 to the peripheral lead 102.

For illustrative purposes, the peripheral lead conductive plate 116 is shown with the



It has been unexpectedly found that the peripheral lead 102 having the peripheral lead horizontal ridge
110 covered by the insulation layer 150 improves interlocking of the peripheral lead 102 or terminal by
eliminating lead pullouts. It has been unexpectedly determined that the peripheral lead conductive
plate 116 having the recess 158 provides a reliable connection site to attach the external connector 156

to the periphé¢ediedddl elthehehethysragdeisigon desdber nbraphe% shidcardlietet bl (BLRY

performance jgpprave el Withdhes"pedl cateRx stitpeturesempaiad I neR: hall satshepi Rlamar structure
for quad flat no-lead (QFN)ijllackages. It has been unexpectedly ascertained that the insulation layer

150 improve$ YRAAHINE/ARIGSIRGAY MUt BB RAR PalemsiderShaa duerBicthe AlEop
distribution layersii4162 thehjoriphdesinanas X drormanophenfatiherppephets) Eatclp2ifheraby

eliminating solder creep.or electrical .shorts. It has heen unexpect identified that the peripheral lead
conductive piats T Ao e B b e O e
connector 158dgtticheantdahdapariphéeal leadaoR endarordieiralptyistéatitom sideftofirrgmbe to FIG. 2,

therein is sh%&@(ﬁfﬁg&%gmﬂ@fyot%l%@y@@%&{gﬁ@i@tﬁg@g@ Glicygopackaging system 100. The first
exemplary top plan view is shown without the encapsulation 146 of FIG. 1. The first top distribution

layer 134 can includ@a RT3 EFHARYEE g IGER etinayiaduds aiReieaeSAAdEBh YR providing
electrical consiagiivitytiagha irshioprdiatiloniion payed, ks4hdwe it teppteiphengl 1202 10ambendirectly on the
peripheral lead top.side 106 of FIG. 1. An array of a plurality of the first top terminal 202 can be
Cistributed st R e e B R S B B R B RSO 1 e
array is definedizglsapteysioalsarfasrpsinierl pidisetivetisicoftioe Iplgrafitylsiheviitsthwmteanimal 202 over a
surface area 1‘3&&?@5@?@8@9&%}?% 8P ride-&06 ofhecRAddle tapuside 442, N aGembinatieiiiereof. The

array includes the plurality of the first top terminal 202 that is fully populated, evenly spaced, or a
combination tRRr&Bfibutioh dayaiay ¥hAB e stitte of 3 pBindtet dtiffe inteGratds Srlifed3B The array
can also be withisetibesperimeikaniofitbeliniagitaiesheintbli dSmseiik dratropariiall pontialv203 of the

integrated circuit 13@ can be girect!% ver ttEl]ee ?nrsr%%t%gl tgg?p()ilrgréa}gt lggtpoe%g%tr f&tﬁ{g}é}i%?é%%. The central

; : , b :
portion 203 is deflnecP%lSs geﬁor]ﬁ%%vof%e Integrated circul atacen the inte circuit 136 and

away from a [sefireitemafidnd Mtepdatedreiidaibe@an sideTHY firsyidgs distdpinivfriahemedahetah include a
first top condpgiveIracerROmbMchisdelinedass @pﬂﬁg\{ﬁ&g(;g@g%m%pprovides or routes electrical

connection between the firs toP erminal 202 and a first top finger 206. The first top finger 206 is defined

as an electrical conHetidif€iad!iordieristerBre SinBoion A4stabaHaR s ire firqnisstesstpitifion layer

134. peripheral lead 102 and the integrated circuit 136 provides wire span reduction as well as
package size reduction, cost savings, and elimination of complex bond layout.

It has been unexpectedly found that the peripheral lead 102 having the peripheral lead
horizontal ridge 110 covered by the insulation layer 150 improves interlocking of the
peripheral lead 102 or terminal by eliminating lead pullouts.

It has been unexpectedly determined that the peripheral lead conductive plate 116
having the recess 158 provides a reliable connection site to attach the external connector 156
to the peripheral lead 102, thereby resulting in greater than 5% of board level reliability
(BLR) performance improvement with the “ball catch” structure compared to a non-ball catch
or planar structure for quad flat no-lead (QFN) packages.

It has been unexpectedly ascertained that the insulation layer 150 improves reliability
by isolating the first top distribution layer 134 from another of the first top distribution layer
134 or the peripheral lead 102 from another of the peripheral lead 102 thereby eliminating
solder creep or electrical shorts.

It has been unexpectedly identified that the peripheral lead conductive plate 116
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The first top conductive trace 204 can be directly on portions of the peripheral lead 102 and the package
paddle 118 of FIG. 1. The first top conductive trace 204 can be directly on portions of the peripheral lead
ridge upper side 114 of FIG. 1 and the paddle ridge upper side 130 of FIG. 1. For example, the first top
conductive trace 204 can include an electrical connector including a distribution trace or a routed layer.
The first top finyee 206reersbbd dipeetigesrt scpabtioelwfibg paiestenpaiddfeexesnal kenfiestabpinger 206 can

be directly Orhm@lqgggﬂiﬁquggﬁépﬂgaai(ﬂ@zlﬁg,tf,lg%)géqgj%}]@%ide 122, or a combination thereof. An
array of a plurality of the first top finger 206 can be formed adjacent to or surrounding a perimeter of the
integrated circuit 13 HRSAY i© ddfhed B PHYSRAY AR AHGEAERPS YR RALAISY tRE Bfurality of the
first top fingemzpatddeitiapdciclgices yawowl 00 thEhpltralityeafplhs) fisptpiap fieges 206y hatatiiay can
include the p{%aelgé/aosfutﬂ? Ofir %go(g% Ef@ef 206 that is evenly spaced. The attach layer 142 of FIG. 1 can
be directly on'a port%n of the first top distribution layer 134 that is under the integrated circuit 136. For

example, the attachllgyéirst4orcdistbbuiivadiycon dpemidncbidhe fivst top condeativeltrakeck04 and the first

top terminal 207 hat.arendiiectiv andehthgintearaire@itiitiddfeal cdnabdlivalrativepUiResss: the first top
terminal 202 and the first top finger 206 are shown having circular and rectangular shapes, respectively,

although it is UHHBPILY YRGS tHe AR T (QRATHAIH 3 Mnd ik fiLe by 9hgiresoighesH a8 any shapes.

For example sthe lfiesbtepdinger 206 can include a circular shape. It has been discovered that the

integrated circuit 136 hayig, e, genifolporlion 203 directl avsr.an ary. ol apluralll of dhefist top
terminal 202 improves spge per ormance with less roﬁlfllng congestion due {0 an‘increase of routing area.
Referring nowt b imdethideaihti® shiswAtaos s netlélecampiads idp PIEHOviewIbkthigainte dedired circuit

packaging S_Y%%’Bl%@@aﬂ'i}ﬁafégé}{?&ﬁ SXGIIRIRHO P RIRTH MR ofthé’Vﬁ‘rW tétrﬁﬂﬁaiﬂi@w@\t&dac"cu” 136 of
FIG. 1, the internal connector 144 of FIG. 1, and the encapsulation 146 of FIG. 1. The integrated

circuit packagiiG <y atehPh gt EsHRRTRIdE Leeida (96 dhamabdisoByddesbB Whit KILRBARY as a
structure thatipievit ebheleetijcat dsn activityalietwear thet pesiphaiailead haRiofFGpdpaad@nother of the
peripheral Ieaeg 1925. I;ggdexglgné)lr%bm%gg?ger}go p distribution layer 302 provides a fused or joined
terminal optionef%?’gpound ‘Bond or Common vo tage leads. The second top distribution layer 302 can
include a first referéfseaterminalb8 O slée wicaliyroveinecfetictonte getsondrrafe lécelfwrminglcd306. The

second top diglyRutamIAYRE (%}Rn%?é} MQMQ%%&%&PH%IQM §0RGUCHHE I G608 GleCHisMHonnected to

the first reference terminal 304 and the second reference terminal 306. The second top conductive trace
308 can inclu8EHRLHTAIGEr o Beuslteatbr ener ikt opy ol avairace B84 st ke [minal The first
reference terounalrBo4eantdl ppasiandistbeisecand fopicobduetive tiace 3o8icande disantydnder the
integrated cirguit ég% The. seco&% gegarenc%termlnal 3(%9 %P%an ther portion c1f3%he second top

) the ated circuit nd away from a mej tegrat ul .
conductive trace can be outside a perimeter (ﬁ‘ef e mfegraf’e(r]’ CIrcul f%. [:or example, the second

top distribution layeFB0frganpdistiithuteon layer 134 can include a first top conductive trace 204, which

is defined as a conductive connector that provides or routes electrical connection between the
first top terminal 202 and a first top finger 206. The first top finger 206 is defined as an
electrical connection site for the internal connector 144 to attach to the first top distribution
layer 134.

The first top conductive trace 204 can be directly on portions of the peripheral lead
102 and the package paddle 118 of FIG. 1. The first top conductive trace 204 can be directly
on portions of the peripheral lead ridge upper side 114 of FIG. 1 and the paddle ridge upper
side 130 of FIG. 1. For example, the first top conductive trace 204 can include an electrical
connector including a distribution trace or a routed layer.

The first top finger 206 can be directly on a portion of the package paddle 118. The
first top finger 206 can be directly on the paddle ridge upper side 130, the paddle top side

122, or a combination thereof. An array of a plurality of the first top finger 206 can be
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ground signal from the first reference terminal 304 to the second reference terminal 306. The first
reference terminal 304 and a portion of the second top conductive trace 308 can be directly on a portion
of the package paddle 118 of FIG. 1. The second reference terminal 306 and another portion of the
second top conductive trace 308 can be directly on a portion of the peripheral lead 102. The attach
layer 142 of Kegned cdin¢satdipeetiyuoivenpiogiamainreeset dhel wpaisdisuton lper 302 aray i under the

integrated cirguit,136s E%?@i@ﬂ‘@lﬁan aieshdyeudidr &@{E@El&iiiﬁﬁﬂb{f%eaﬁl?&%%Wi%&?@(ﬁﬁcond top
conductive trace 308 and the first reference terminal 304 that are directly under the integrated circuit 136.

For illustrativé SRS EE Ass Arateblsmiualitnii A6 508 Hheselsnd berirancashitaios are
shown havinglaittislasfshafies ta@thiogghibishundersiopdptitat the first reference terminal 304 and the

second reference tesminal 399, can nclude;ay. shanes fiorAMplS, (1S I {Elerensa rminal 304 can
include a rectangular shape. "“Re erring now to FIG. X, theréin is Shown a bottom pslan view of the
integrated cireyirpadkdging wystethe 10G 2RI ISt planfigeoxigsivown witsbuahielditerndicconnector

156 of FIG. 1gijhabottamorian vien: dapicts hmdstatierdanar dptirueHngind ihspesphatal lead
conductive plate 116 having the recess 158. The integrated circuit packaging system 100 can include

a bottom condSEiFsYAREIGdbe iR §ERNLA3%s an electrical connector that connects the peripheral
lead conductive platedilbandanpifesef the pesipberahigas conduative platedpl inddre20egsated circuit
packaging sygtem %QQHPrOVid S thc;1 bottom gon uctive trace 4102a€ilt§l(§f sgtad or J]%ined&%rrtlipal option for

ground bond or COMMOM Vo tléare eads. F Pea:lg(grﬁ% %’, rﬁgifgtrlr}/%gfmlnaflﬁllth Tou mé?tgﬁowﬁ a%ethe

peripheral leduds¢ trriiscoveapPife andghgitirthiebbiigm Aneuctivbideasey 40 2psarFoegsrovitiedfor ground

bond. RefgLfing Rawtodd Gmandhrrein iz shPwR R top view of a portion of the first top distribution layer
134. The first top distribution layer 134 can include the first top conductive trace 204 electrically

connected to the firllt #8p teriniisesersd il Histins e 202 e 4 vine thie it ReEgPed Smaller than
a surface aregietiheperipheral fadbuanidyciivadtate df Germinal Refiisbtopedigitdauiierotaypacd 34 can

include the f'r\%ftﬁq&te"ﬂ‘t'ﬂ‘]al 202 Stg](% f&rst ttoognqggrggs%tlv tr?.%e 204, and the first top finger 206 of FIG. 2

formed as a single |?1fggralg§t?ﬂ%%ure with a common e e{:(flrlléa%ﬁrg%'nductive material. The first top
conductive trace 20RetamitseneldtriEdlly Tohereutas teothie fisstoop capminaly20R plad thrsfipstthop finger 206.

For illustrativg, RUFRESES:HNE SRRYIEYY 1S, SRAVIbYIthrileBEsh o iSHRYUGR ¥ Niew is shown
without the integrated circuit 136 of FIG. 1, the internal connector 144 of FIG. 1, and the
encapsulation 146 of FIG. 1.

The integrated circuit packaging system 100 can include a second top distribution
layer 302, which is defined as a structure that provides electrical connectivity between the
peripheral lead 102 of FIG. 1 and another of the peripheral lead 102. For example, the
second top distribution layer 302 provides a fused or joined terminal option for ground bond
or common voltage leads.

The second top distribution layer 302 can include a first reference terminal 304
electrically connected to a second reference terminal 306. The second top distribution layer
302 can include a second top conductive trace 308 electrically connected to the first reference
terminal 304 and the second reference terminal 306. The second top conductive trace 308
can include a width larger than a width of the first top conductive trace 204 of FIG. 2.

The first reference terminal 304 and a portion of the second top conductive trace 308
can be directly under the integrated circuit 136. The second reference terminal 306 and
another portion of the second top conductive trace 308 can be outside a perimeter of the

integrated circuit 136. For example, the second top distribution layer 302 can distribute a
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134, although it is understood that the top view can also apply to the second top distribution layer 302 of
FIG. 3. For example, the second top distribution layer 302 can include the second reference terminal 306
of FIG. 3 having a surface area smaller than a surface area of the peripheral lead conductive plate 116.
Referring now to FIG. 6, therein is shown the structure of FIG. 1 in a plating phase of manufacture. The
integrated cirgiotbeRagifigBykedirstioeeascitrenel 3 M datheres GO cioieteisaafinktas a structure for

mounting and connegling@ SeRicNAHEINN devicrithgsiRn IdteHeadiiame Sahaan hedaraeg with an
electrically conductive material including copper (Cu) or any other metallic material. The leadframe

602 can inclUi8 BaeHrrimHbREmMICLEL Bararties I8yl BhiEide bod ppsid 1hE%8frame
bottom side G&4niAapaitandiibédepdfiiame’ Ga2satdie tpadiidmoeaatiom3srlesd®é daeche semoved in a
controlled manner nt(())tfﬁjgn eariEﬁ‘é%ﬂé( 2(lﬁriem?ved region 608. The partially removed region 608 can be
formed with & remova prgce s Including etching. For example, the partially removed region 608 can be
formed with the leadiraraéaed 2anelf-EtehddFIG. Again exalirgsidy the leadfiemeBOR cerobe WBvided with a

structure pre-gighaaiat theleRgiame kagﬁa%éiqﬁ%g%mr@mtm exaeplmibedragiiames, 602 can be

provided with a structure that is not pre-etched and will be etched in a subsequent phase. The
integrated cirbtatBAACLHIRY Ly QP i LMt AR srBHLYaIes S b At A Ik 849% formed at
the leadframechoaitan3Gidra604. dleerpenpbetal ieagaenduciive3slate 116 can be formed with a number of
layers. The periphefal lead conductive plate 116 can be formed with g lead plate conductive material,
whichis defined a0 o ISeA AT LA Haldernc O B e

For example ehpitebd Patee caructveingateialacashinetu dtheeile | i(NB), ydiestiia tR Yhg dids{Au), a metal

alloy, or a coppRination therersf204/ $Re e R AURRIR MG I6RS Bl SPRUGVE naigsial oaR include

nickel-palladium (NiPd) or nickel-palladium-gold (NiPdAu). As an example, the peripheral lead
conductive pERETPlS LeriiBE FFFRBLE WHRA3h Rt HG pHBLs 2 A BRI S mple, the peripheral lead
conductive plate 11RegatingclvdacrsGusiuiercih asBuioup preoplptan frawnes (RPh)egrated bditegrated

circuit packa%in system 100 Bgnmglcﬁgl?othe first.t%p. dis\iitribution Iay&lre 134 formed di gcilél?or% the
r IS

leadframe top Sid¢ 86@?'8}?{3 %i st top rlglu]ﬁlglr]\ Yéeyerlsl 2%Can ]6%0 orme t\?vl?tlﬁlgorll]ﬁl?ﬁ ero I%yers. The

first top distriblfioh. Ialiesr WSt waplie iorméabitHhe distlidsisiolayay épCondoetiisgnibeariaiphetith is defined

as an electrically copdueiveimaiesiakinciudingameigllic material or a metal alloy. For example, the
distribution layer conductive material can include nickel (Ni), gold (Au), gold (Au) alloy, silver (Ag), a metal

alloy, or a combinatfdfi tRsgyFd ciradiPaciagiie sxsirmILeiat B 148 EMtIGltivdMaterial can
optionally inchadewatippey {EinearapalatiumciP dyniis an athejospesifiteyanpplealthadisiitidtion layer
conductive material can include a seyven-layer bjnatign af go ).(or-gold (Au) allo

R?ﬁ?e Filllg anc} C%IS), er 0?%{1ﬁi5),er1§ﬁercppe1ac£§8 %uc(avg &Ildt%ﬁﬂf T%el (1jn r%tgﬁlloc;{ ¢

g uptalladium
(Pd), nickel ( copper nickel palladium ,and g (orgo ~'As another

specific exanmpléaghes fipstaopl tispribadeniayete®4 cadvinchudeca 4lZeatay Brsedmbinatibierofigdld (Au) (or

gold (Au) alayeliagiya Ao RCke AN GAMRRLLC AT PSS (AGIOGINCLAARAS AR alterative
to three layers of nickel (Ni), palladium (Pd), and gold (Au) (or gold (Au) alloy) in the previous example.

As an exampl@U A& RSB A rstRBA thler £oRAUSHVEPYIFM &l With tHIratiAG SPadRsdyAlsashother
example, thedirstdapodistsiautiorolayeintidbean include a structure of a build-up pre plated frame (PPF).

Referring now to FIG. 5, therein is shown a top view of a portion of the first top
distribution layer 134. The first top distribution layer 134 can include the first top conductive
trace 204 electrically connected to the first top terminal 202. The first top terminal 202 can
include a surface area smaller than a surface area of the peripheral lead conductive plate 116.

The first top distribution layer 134 can include the first top terminal 202, the first top
conductive trace 204, and the first top finger 206 of FIG. 2 formed as a single integral
structure with a common electrically conductive material. The first top conductive trace 204
can be electrically connected to the first top terminal 202 and the first top finger 206.

For illustrative purposes, the top view is shown with the first top distribution layer
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In another embodiment, the first top distribution layer 134 can be formed with a step directly on a
conductive layer on the leadframe top side 606. In a further embodiment, the first top distribution layer
134 can be formed with a step directly on and longer than a step of the leadframe 602 forming an
overhang. In a yet further embodiment, a middle or central portion the leadframe 602 can include an array
of a plurality dthaliharghlly reindus@ed giohtBOB)Paricareap alseomilictivihpkereaditadikabifi@me bottom
side 604, an prraypbdistikytion iayersAlfhe isadirmedpPraids 6% aya-cambinatipmtieigof

Referring now to FIG. 7, therein is shown the structure of FIG. 6 in an attaching phase. The integrated
circuit packadfi§"Sy&ismrep & Eanah i Fi%ie hberire A sthBass Mo My wilacdret 136 over the
leadframe 60Re phepintagratedoidaviivt aean éaclude the inactive side 138 facing the leadframe top side
606. The integrated circuit 136 c ttached to the leadframe top.si 06 with the attach.layer 142.
Referring now to FIE BT hGRa 8 L L B e e erated
circuit packagpmgusyesteen 10 datedridhddenie intekngingontitsotor OUdaatiachide toleaeifirget6p2distribution
layer 134 and,{ighactiveRidasltQrthrdntenah gedQodid GaN0e Altarheddiiecily gR.the first top

finger 206 of FIG, 2. For illustrative purposes, the internal connector 144 is shown as a bond wire,
although it is ThfolsPSisR°tAYE 78 PrdAsRCdoriHb alor! e 2ln FRalid SryatHal RdirafReshductive
connectors. konpxemplahthensnibinalaeaiinector 144 can represent a conductive bump, a conductive stud,
or & conductive pasie. Alsgfor example: i Jternal cannesion La ¢an be formad with a copductive
material including so §er, a metal, or a metallic a?oy. eferring now to ?:fl : ,]i%erelﬁ)is shown the
structure of R0 @iwuteribidingiphaskothe jiskeoPated pinton phidkdgidfaysh a0 deadiriehade a molding

process inclugling-Hquid &W&%@QH@&N@H%@_‘%&R&@E@%@& 14%0rm q'BQﬁiﬁﬂC?é?ﬁW@HQ 46 can be
molded over the leadframe 602, the first top distribution layer 134, the integrated circuit 136, and the

internal conn&®or 9% P N EpRRdt6H 8 BarP B FoltHBE BB i the e difcsiid o dRfe 606, the
first top distribution layer &3dnilkee dniggraigig cirnoitd I6giandiRe intbenakeeanaaiand &hdframReferring now
to FIG. 10, thgd';zﬂglaf'{s_e ag)evé{n the structure of FIG. 9 in a removing phase. The integrated circuit packaging
system 100 can include a removal process including etching in the removal phase. The removal process
does not affect or ré¥nevethalficsthogeditribatidnd apcrelgayvidet exhmpleyahecrpimoiabpridbss can

include a coppgirlfrtt) 6EBINGide 603 PATIGNBLINGIGAHT ADGL0R.AlHE S AbINGIeRAlIame bottom side

604 of FIG. 6 can be removed in the partially removed region 608 of FIG. 6 forming the peripheral lead
102 and the patkAghR et PIEcschanhidldesithed i AR SHER R¥dframe 602 in the partially
removed region 608 kan expasel achotiiompaniary of tenira0mpr sistibuidendaygedipderal 1Reaferring now
to FIG. 11, therejns,shawn thesiructure. of £1Ge 40, In anappiingphage. e inteiated gliqut
packaging sys(fem 185 Eahdincldde an appllcae‘uon method including screén print, Spin-coat, dispense, or
capillary actieandustiexataiplé ] trampplying phaber camheeleideysottchha e moetd ctiVedadustivas shown with

the insulatiorplayey {5, aftRr RRRREWiat ) SICHNI R0 RBctive TRGIMEAAIEH RirgifRackaging system
100 can include the insulation layer 150 applied or filled directly on portions of the peripheral lead 102, a

horizontal exfartdfathesoarivEampisirbbliging e Britdis meieral pagikagel pheie 118, a horizontal extent
of the paddle conduasivexphaire 132, 1tae firsktopndistileutinrtayend 3dlandihecensappulaiioml 46. For

example, the F‘dﬁf"%j&?%?{ iR %%%F%ﬁg@r%‘{r'%eﬁ%%ﬁﬁﬂ%‘ for.an exposed g&ﬁ%"&x"&‘?ﬁﬁ?%@ Ry fhe first top
distribution layer’ 134 partidlly exposed after the removing phase, from environmental’hazards and
elements. plate conductive material can include nickel-palladium (NiPd) or nickel-palladium-gold
(NiPdAu).
As an example, the peripheral lead conductive plate 116 can be formed with a plating
process. As another example, the peripheral lead conductive plate 116 can include a structure
of a build-up pre plated frame (PPF).
The integrated circuit packaging system 100 can include the first top distribution layer

134 formed directly on the leadframe top side 606. The first top distribution layer 134 can be

formed with a number of layers. The first top distribution layer 134 can be formed with a
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The insulation layer 150 can protect bottom surfaces of the first top distribution layer 134 and the second
top distribution layer 302 of FIG. 3. The insulation layer 150 can protect the bottom conductive trace 402
of FIG. 4. The insulation layer 150 can electrically isolate the peripheral lead 102 and another of the
peripheral lead 102. The insulation layer 150 can be formed surrounding the peripheral lead horizontal
ridge 110. Thésinbulztivlayeyeentiscrigampeiokidd-tivedenon thanpdeiiherdy kadutdge tovesiakide 112.

In a subseq Uﬁﬁi&hﬂg@ nifglintaorated SIrchitRRaka0ing Susiapl1 0R aRRNGIUAS: fPRGKARE wINgulation
process to produce Individual unjts orlgﬁacka es of the integrated circuit @gckagin system 100. The
& .

package singti4tidH prodadudeamokd EABhigaIdd SR Al prd et apdalalighSihvio FIG. 12,

therein is shawmismctassdseetional view of an integrated circuit packaging system 1200 in a second

embodiment of the present invention. The integra eci.1 ircuit packaging system 1200 can in Xudeatop
piate with routed it e A oS b e RS R S e
include a twoltsdysseeqa) (Sye oinpiliadiga @dppés (@ejheappecifi¢resamplante siirildutorheyetegrated

circuit packaging RYaleMaA0RI0hF G itddhadntsargied sl RACkeging AYsiemusRAA INGIses 2

peripheral lead 1202 having a peripheral lead top side 1204. In a manner similar to the integrated circuit
packaging syt 10 PHetiftsd QiR acereit pak rigirld ShsRatd b (BRoant RIS SAMHFSE & distribution
layer 1206, amintagogyedAsiradtht?2 O cafic inkanslt corn@actand Ak anicdamgsrceascdation ki’ 12. In a

manner similar tg the integrated circuit packagin em 100, the integrated circuif.packaging system
1500 included & BAeE A e oA e T o e B e
integrated cirdenb-pakadiveg $pstemith0o e (R graten diuitiyackadireg dystesrel 20¢kellddlincludes an
insulation laygnldilS hayinghandnsuialion RRiis) 1480 in tnd HeVRIGARAIRAircuit packaging system

1200 can include a conductive cap 1222, which is defined as a layer formed direct_I%/ on the peripheral

lead top side 1204. oPREATIRE - tH dQiRRIvE Cly o b yein! Adpratdift PEBS YR b pEILRE) layer

used as coppetdéssl) Builthatpeiorxaimptt jnkerfaskiog distriduti@ctet Ctve oaipclZR2a candierdarmed with an

electrically c%rllﬁilldctive mqtg&atlrzilncell{/g'gﬁ copper (Cu) or any other metallic material. The conductive cap
e

1222 provides a raise sthuicture abo e peripheral lead top side 1204 so that a peripheral distribution

step portion 1224 ofrthadikst topbdisemritntutibn Tayeiop 206 datidvel frmied abobe fitreperiptheratdead top side
1204, Thgdfigttop SRR 1)@ H208 radrnsuds ainedpberl digkikytianbasgrortion 1226
integrally formed with the peripheral distribution step portion 1224. The peripheral distribution base
portion 1226 8B tHE BetTplEFal dstAB RSN SRp BBt iotPR d2ac UpH s eyt 198 8'can be
directly on a prriiafaimesitofraxigninadthaperipheraledisiritiitianboasseporiiar 22 6rtocptatect the first
top diStribUtiop%rngr? Eh]ézl(e)gdframe 602 can include an array of a plurality of the partially removed region
608, an array of conductive plates at the leadframe bottom side 604, an array of distribution
layers at the leadframe top side 606, or a combination thereof.

Referring now to FIG. 7, therein is shown the structure of FIG. 6 in an attaching
phase. The integrated circuit packaging system 100 can include a die attach method to mount
the integrated circuit 136 over the leadframe 602. The integrated circuit 136 can include the
inactive side 138 facing the leadframe top side 606. The integrated circuit 136 can be
attached to the leadframe top side 606 with the attach layer 142.

Referring now to FIG. 8, therein is shown the structure of FIG. 7 in a connecting
phase. The integrated circuit packaging system 100 can include the internal connector 144
attached to the first top distribution layer 134 and the active side 140. The internal connector
144 can be attached directly on the first top finger 206 of FIG. 2.

For illustrative purposes, the internal connector 144 is shown as a bond wire, although

it is understood that the internal connector 144 can include any other electrically conductive
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The peripheral distribution base portion 1226 can be over the package paddle 1214 and the insulation
layer 1218. The peripheral distribution base portion 1226 can be directly on the paddle horizontal ridge
1216 and the insulation top side 1220. The peripheral distribution step portion 1224 can be directly on
the conductive cap 1222. The peripheral distribution step portion 1224 can include a length longer than a
length of the eandeictive Eaperarplsudie thisartae firseeeprdidtrilsenioppiagant 1208 iadhudw-adperipheral

distribution ovgrhang d 448, el [Rirr@inexirrds gy end-anpn-nadzaeiakisidemet e sprgdustive cap
1222. The encapsulation 1212 can be formed over the peripheral lead top side 1204, the first top

distribution 12Y58P9SHEP AfPIALCHSH BB 54158 508 LRERLQAMRSEISI®%4N be formed directly
under a bottom ext@ufatiiyenperipharal gigieibitinrimerhangrh2?s: of FIThe integialéidcpieast. packaging

system 1200 an.incluge a.copper %L%buil u t‘ structure that.has been pla eﬁ.wit. routing on top,
e shown it T g A e e R ooviios
not only routieRPey Siglisfihat daabtepshbtien Wife bonds but also mold encapsulation interlock. It has

been discovered thatthe, firstdaRdlistriaulion lawerd 206 havinadhe.pespheraldisipssien.aigp portion
1224 extending beyond the conductive cap 1222 forming the peripheral distribution overhang 1228

significantly ifApToVs HRfhdHRAT RRHA TR ehtCapRtidE IR B e AnHaer ditactlPaBEPIHE BT extent of the
peripheral disitbbéi dorave hangnk2R8 leraviakingopoldie noapseldiandptereitiation IRetersmnghizow to FIG.
13, therein is.gp é)tog i\{if%,oafn ﬁ)lor.ti?n OI the firgt t?EArdistribution layer 1206. The first top distribution

own
layer 1206 can include a frs top con uctive trace 1302 connected to a first top terminal 1304. The first

top terminal 1304 cBafimdhglecay sarfd€e abeshsraaller thewnatusaeduaeeef Q. geiipharaidead conductive
plate 1306 ofifigPeriphgraliaad 1247 9&&5@1@%{%}29 finst LapiferminaldAoh cardnglude aisyrface area

larger than a surface area of the conductive cap The first;}? distribution layer 1206 can include
&

the first top t&FRRIAEIE 382 SR YHePRASE topREdiaal 8 acse d%5 1 rbAtied 85 SBMGIEtEEr &Rtructure with
a common etkatiteally cordustivEsnateniple, the dinss iappeassuctivadliake L3pEcaruberairgtrically

connected to the first top.terminal 1304. feryl ow.to FIG. 14, thereinis s oss-sectional
o of e fret top LT Oh 1 7 bime D ATHICE RS ot RTERIASHENE BiEREE 0
layer 1206 canatirhelcrdeotied pethip herizd]biseribid megisetpd fdAG.20Bimiag itk fonheral leith tAe peripheral

distribution stgj Rt léa%gépa-ﬁﬁ‘ﬁ Resphesal dishibution MRssRANIY 1228 caninclhge fhefrst top
conductive trace 1302 of FIG. 13. The peripheral distribution Stiﬁ portion 1224 can include the first

top terminal PREHISY FaECvES reHEHENh FE AKBRSEB BEHAN Y B §5Ahe ST5t Lo BETEhHSCM B the

conductive cap41222. The peripheral distribution step portion 1224 can include a length longer than a
ot of e conce g SHE T I B SRS 0 5 e e e
1222. phase. The integrated circuit packaging system 100 can include an application method

including screen print, spin-coat, dispense, or capillary action. For example, the applying

phase can include bottom trace protective layer, as shown with the insulation layer 150, after

copper (Cu) etching process.

The integrated circuit packaging system 100 can include the insulation layer 150

applied or filled directly on portions of the peripheral lead 102, a horizontal extent of the

peripheral lead conductive plate 116, the package paddle 118, a horizontal extent of the

paddle conductive plate 132, the first top distribution layer 134, and the encapsulation 146.

For example, the insulation layer 150 can provide protection for an exposed circuit, as shown

by the first top distribution layer 134 partially exposed after the removing phase, from

environmental hazards and elements.

The insulation layer 150 can protect bottom surfaces of the first top distribution layer

134 and the second top distribution layer 302 of FIG. 3. The insulation layer 150 can protect
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Referring now to FIG. 15, therein is shown a cross-sectional view of an integrated circuit packaging
system 1500 in a third embodiment of the present invention. The integrated circuit packaging system
1500 can include thick copper (Cu) with top partial etching or copper (Cu) bump by partial etching. In
a manner similar to the integrated circuit packaging system 100 of FIG. 1, the integrated circuit packaging
system 1500 tiechaties spdrghertante 4821908 Gating a peripheral lead top side 1504. In a manner similar

to the integrated cirgyit iﬁﬁﬁkﬁgﬁﬂgy%ﬁtﬁma%@e&%aiﬂﬁ%%@%@%%M'ﬂ@%%%ﬁlﬁﬁoﬁ@%@'so includes
a first top distribution layer 1506, an integrated circuit 1508, an internal connector 1510, and an

encapsulatioff'd $§pherdl; }F%drtlu%ngP%iWﬁfﬂ?TfBHt}]?é"Fﬁt%)rﬁ?é‘obﬁiFBUH%&?(‘:‘%’Q‘%%H’?@%T%e integrated
circuit packagiag isystenmlH0E: inbiudBs anpalakag eapaddie dhlkt iaviked dipeadidie hiosigatiatritdge 1516. In
a manner sin%gaal t%th?oivﬁ‘éﬁ%%t‘f circuit packaging system 100, the integrated circuit packaging system

1500 also includes an msulation ayer 1518 having an insulation top side 1520. The peripheral lead 1502

can include an intedrailysfbsaepanstpliesarahwithtegpéeib hisealti @ackseae postion 162 2zawivichids defined as a
layer formed Qy&nor MREHERAIMN I%H%E@é@ iR fRm heRasrisrldead jon sideladmEgLeyamplg. the

peripheral lead step portion 1522 can represent a copper (Cu) post or a portion of a base leadframe
copper (Cu). REG$81eNSHPBIL thel P AptieRs 1080 &ap HOrEoncIB 23 udh ersbani thRICeEFHer (Cu) with

top partial etghirgssThe peripheral lead step portion 1522 can be formed with an electrically conductive

material including cgpper. (Cu) or.a ther metallic material. The peripheral lead. step portion 1522
provides a raise strggt%%%b%z% E?lg% p%r?p?he@gﬁlenag rt%ﬁ%?d% (irgf)si%%tl&ngi glﬁvé]rf%haenrg?%igsrﬂtl Hution step
portion 1524 ofakie firskaepmglistsibotid AdGyier 4 508 edrebeddmeat] elbtve tirscperiptratsineadhop side 1504.

integrated circuit packaging system 1200 can include a top plate with routed circuit and an
optional overhang. The integrated circuit packaging system 1200 can include a two-copper
(Cu) layer including a copper (Cu) cap.

In a manner similar to the integrated circuit packaging system 100 of FIG. 1, the
integrated circuit packaging system 1200 includes a peripheral lead 1202 having a peripheral
lead top side 1204. In a manner similar to the integrated circuit packaging system 100, the
integrated circuit packaging system 1200 also includes a first top distribution layer 1206, an
integrated circuit 1208, an internal connector 1210, and an encapsulation 1212.

In a manner similar to the integrated circuit packaging system 100, the integrated
circuit packaging system 1200 includes a package paddle 1214 having a paddle horizontal
ridge 1216. In a manner similar to the integrated circuit packaging system 100, the integrated
circuit packaging system 1200 also includes an insulation layer 1218 having an insulation top
side 1220.

The integrated circuit packaging system 1200 can include a conductive cap 1222,
which is defined as a layer formed directly on the peripheral lead top side 1204. For
example, the conductive cap 1222 can represent a second copper (Cu) layer used as copper
(Cu) build up for mold interlocking.

The conductive cap 1222 can be formed with an electrically conductive material
including copper (Cu) or any other metallic material. The conductive cap 1222 provides a
raise structure above the peripheral lead top side 1204 so that a peripheral distribution step
portion 1224 of the first top distribution layer 1206 can be formed above the peripheral lead
top side 1204.
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The first top distribution layer 1506 can include a peripheral distribution base portion 1526 integrally
formed with the peripheral distribution step portion 1524. The peripheral distribution base portion 1526 is
below the peripheral distribution step portion 1524. The insulation layer 1518 can be directly on a portion
of a bottom extent of the peripheral distribution base portion 1526 to protect the first top distribution layer
1506.  The peripheadirgiseriisigiohubasdapertidhcisnanchnibe rarahiie diuokaigephadieorsas and the

insulation layessksiléof e RerRheratidisiriBuign hase RN LR46,6amRe girectyondhsmpagdle
horizontal ridge 1516 and the insulation top side 1520. The peripheral distribution step portion 1524

can be directfBSGiPHTEHEHSHRIERAd e Pt soPhard GLrition sieepRitioh 5% pdifon 1524 can
include a lengibulangendhaniaiengih of the:pdripherapdedch stéep portian o272 sefcthéhpdribrefiist top
distribution layer.1506 can include ipheral distribution overhang, 152 t laterally extends beyond a
non-horizonté}ll‘ Sstfl e % r%ﬁl)gsye)gﬁrp}?gre% ea{%ppsrtoe{ﬁcb%lreti%ﬁ%g%g%Sng“ﬁﬁlgléWcraqpisBﬁation 1512 can be formed
over the peripheral ldadrtoiplsitié disgibutivg fese toprdstriBebican dper VEE08: pardkake wedishErdt lead step

portion 1522, Thenencapsiation bR candp.iasmed dirseivinset ahatpmexientnf thedgripheral

distribution overhang 1528.  The integrated circuit packaging, system 1500 can include partial copper
(Cu) etching Siriarddisdonzeni sitgndee® dithirs itvitendss, S5 dhrdtn with the peripheral lead step
portion 1522 and thehkrpttiphcais taiotttar dayespl a6 oo uehisteumchisr i polidastnot endycbutiag of signals

that enable s erwire bonds but mold encapsulation.interlock as,well. t has been discpvered that
e et ton cle e D e o B e b ayonc
the peripheratfighel steguptvtiorin 322%suelindahéhpdiiphtaml disitibucio napee A0 gcab 28 Bidnificantly

improves reliagii#uemthﬁh@og@&aeswﬂl%nlé@%&@ﬁ@i@qlgjr@&@m%%&@% hottemsxientef.the peripheral
a

distribution overhang 1528 providing mold encapsulation interlock. Referring now to FIG. 16, therein is
shown a top eKPBFULYTG8R 'GPthe first top distribution layer 1506. The first top distribution layer 1506
can include a first tapceomndpeiivadiaces 2160be dnmactedciale fiestpiapadasmingd id04 204 eHtirstsop terminal

1604 can include. a surface are aller than a surface ar %a eripheral Jead uctive plate 1606
of the peripheIhl ALl LEgD S ES b b R K (S e 104 LR b Ao gor than a
surface area ‘oftivd gasigiheraddeadiciten portionf 1B2periphetphdifirditiopdivtributidd8yer 1506 can include

the first top terminal6Q4; Q[g@eciﬁggttgpcg gg.ggg@rgai%elggg fmed, gf@@%jrﬂ%aﬁﬁtructure with

a common electrically conductive material. The first top conductive trace 1602 can be electrically

connected totHPYFELESH thatiRaT Petiaplated il Mg e (OR=IRS SROVihBiEIhE chstiridecEdRs-sectional
view of the firstappdistiibitiolayskrih@icdakesn aboag Ifrehldrutihief frieidd6 ndhenfiy sbiepdistribution

layer 1506 cap inclyds the peripheral distribution hase nortion 1526 ntecraly formed with the periphera
distribution stse% portion R§£4. hI%ne perlpsﬁera istnbution baseppor%lon fgé%) can include the first top
conductive trace 1600 afier@ diwovered that the first top distribution layer 1206 having the peripheral

distribution step portion 1224 extending beyond the conductive cap 1222 forming the

peripheral distribution overhang 1228 significantly improves reliability with the

encapsulation 1212 formed directly under the bottom extent of the peripheral distribution

overhang 1228 providing mold encapsulation interlock.

Referring now to FIG. 13, therein is shown a top view of a portion of the first top
distribution layer 1206. The first top distribution layer 1206 can include a first top
conductive trace 1302 connected to a first top terminal 1304. The first top terminal 1304 can
include a surface area smaller than a surface area of a peripheral lead conductive plate 1306
of the peripheral lead 1202 of FIG. 12. The first top terminal 1304 can include a surface area
larger than a surface area of the conductive cap 1222.

The first top distribution layer 1206 can include the first top terminal 1304 and the

first top conductive trace 1302 formed as a single integral structure with a common
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The peripheral distribution step portion 1524 can include the first top terminal 1604 of FIG. 16. The
peripheral distribution step portion 1524 can be directly on the peripheral lead step portion 1522. The
peripheral distribution step portion 1524 can include a length longer than a length of the peripheral lead
step portion 1522 such that the first top distribution layer 1506 can include the peripheral distribution
overhang 152B¢hialhtereniuerendsteieslondhs Aopi-lierizondarsidetoehé3periphebal deatiistdly portion

1522. Refgminadaw dr Rl .t(;f[emgﬁgjqj@@hown a cross-sectional view of an integrated circuit
packaging system 1800 in a fourth embodiment of the present invention. In a manner similar to the

integrated circuit patKagiRg 898t Al &1-Fere {f TRy AmEerErttieoRaYing Brsflit 1800 includes
a peripheral |giagihd(n hapdnaqeaiiphataidead top-sideflB04.13. Thafiranoe dsimbaido therintegrated
circuit packaging system. 100, the integrated circuit packaging s 1800 alsg includes a first top
Cisrbton Ty B o e o R o R o 1612
In a manner sirithered digriptagratied pirdian paekadihg reytteerah dotribigiimdgsaeateircliZpaeRaging
system 1800;glsuinGlueles @p dsultiondayel #31& baying an insulation top side 1820. The peripheral
lead 1802 can include a peripheral lead_step portion 1822, which is defined as a layer formed over or

vertically extending TRSATHRITAHHAEIA 8% 4B B 1864 camiadutrihe Ll Sty potighois22 can be
formed with an@lestricalpaosidudtiiedbatienaképgudiog arapen Eeuiet @nyrotiteconiaiie tagterial. The
peripheral le ep.portion 1822.pravides a raise .str re above the perjpheral lead top side 1804 so
et 2 peripharar IS SEL S S5H B R e e o S B R SRS bove
the peripheratfiehel topdsitiecl 602 1222 Tied fihst tbp Histribptibsiriayeen 8osrchiVincludeduderirheral
d'St_”bUt'O” bB&@pﬁQﬂlQﬂs%éﬂtg%ﬁlM 9[@@@%‘%%@919_%’3!%@534%8%%&ﬂh’%ﬁ%ﬁ‘_&f%% 1824. The
peripheral distribution base portion 1826 is below the peripheral distribution step portion 1824. The
insulation lay&f £834'¢YF 58Pdiféétly on a portion of a bottom extent of the peripheral distribution base
portion 1826 to proteetthadirstvap distribstiordtayds 18606n a crdfleqsidphievalvdistripuitsphase portion
1826 can be aver. the jnsulation la 818. Th righeral distribution base portion 1826 can be directly
on the msulatb OB EE TS0 IR bR AT o B B 163 he B aty on the
peripheral lead &t ppdaione 1832nT hélferiphexdndisthibkitionpste (Crorioh 182pachn ieichide e length
longer than a.|epgth@f)t (pheral lgadmstep portion 1822 such that the first top distribution layer 1806
can include a peripheral distribution overhang 1828 that laterally extends beyond a non-horizontal side of
the peripheral lead Steh BEMTNSIBDY. to the, IReREeb richi AreS BB mETRddCirE U Bak8ing system
100, the integraiedted clitupaekaging Sysiam1380hinciddapaipattacidayenl 830nwhiskiheafined as a die
attach material or an adhesiye material. The integrated circuit packagin stem 1800 can include a
Central load 1540 SRR 12 bt S s A AR Che R RaLree reic AL e or
electrical poténtigiledelscbitprckrgting sytegr it eirouinghadisay gt $9stdintib00caridyan el system

(not shown). e TR BIRAIAISORCUCHILRRAKRIINGSY $55 D %%%EQ&EBEM%%W. array of a plurality of the
peripheral lead f802 and the central lead 1832. It is understood that previously described embodiments

can include a full arfay SR RYBF FoPeXARgHE dird PeripHErsingaty tap 2l Whetheiied et 1832, or a
combination tieieopackagifiesiiegratan cirduicpackaging puatim 3800 canziaciudaanluradity of the
central lead 1832 oynded by or.adjacent ta a plurality of.the peripheral le 02. At least a portion of
the entral leETd30tealt e It e Bl LR B T e O o 508 o include
a central leadistepy pokigind 8@4cmhidl) Wsdeficlodeasamwletianddypoitid ofvine semyalkleaddB832 vertically
extending abgye gsegntral lead top side 1836 of the central lead 1832.

The peripheral lead 1502 can include an integrally formed structure with a peripheral
lead step portion 1522, which is defined as a layer formed over or vertically protruding from
the peripheral lead top side 1504. For example, the peripheral lead step portion 1522 can
represent a copper (Cu) post or a portion of a base leadframe copper (Cu). Also for example,
the peripheral lead step portion 1522 can include a thick copper (Cu) with top partial etching.

The peripheral lead step portion 1522 can be formed with an electrically conductive
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The integrated circuit packaging system 1800 can include a central top distribution layer 1838, which is
defined as a structure that provides electrical connectivity between the integrated circuit 1808 and the
central lead 1832. The central top distribution layer 1838 can include a central distribution step portion
1840 above a central distribution base portion 1842. The central distribution step portion 1840 can be
directly on th&¢erintainelzdingegrpesticdhu 884any othhe weitel diskinltiohhsapwipeetibricrd42epan be over

the central |e§8h‘i@9 site %ﬁ&ﬁcﬁﬁ‘q{ directly-QRecantial tlﬂé‘ﬁeh@ﬂ&(am@!l&i d&44swhiehdsdefined as an
end of the central lead 1832 that horizontallilégfr%otrudes from a_central lead non-horizontal side 1846 of the

central lead PSIPPFRASLRHANR SIS 25SH DaE1e4B ARtERYLCBANNREAD canbal988e bottom side

1848 of the canivaliheadriBd2 Elnstithvg centraddead top side 1836. The central lead 1832 can include a
central lead conduciie plate, 1650 Whishsqtned as an alachment steprpviding.cleciroa! connection

to the central lead 1832. The central lead conductive p1ate 856 cdn be formed at the central lead bottom
side 1848. A poiticricstalbdtonsextehtted tesipkaittadirsabltondirmtiverphatd 3850 dnpsmiesaint the central
lead bottom sideidg4&: ARlansRhihsBatiamsxigRtplithe cealtaticachcaadvstivs plate. 165Q can be

coplanar with a plane of an insulation bottom side 1852 of the insulation layer 1818. The

encapsulatiof 1449 BAAYSE folfedb0sr HHEHErBhAraPTHSE & p ke B oA GRk A dbsopr BRI BLtion layer
1806, the perdphetalitead steprpaitioncliBdizoaadibésenialiiopaistriaytorstmyer 1838. The encapsulation
1812 can be formed.directly, under. oftom extent of t ripheral distribution over 8. It has
oo crseoverod ot B A S e R IR o
1824 extendipity es/ordlatierplasiphkrss bk steppportcist B2Ado hasageriopdipheral Wistuintiion overhang

1828 significaptiymprayasliabiliwifh ihe.ancapsulatiiandSlidesmed directly under the bottom extent
of the peripheral distribution overhang 1828 Providing locking. It has also been discovered that the

central top distribut@?lﬁ%ﬁ’%giﬁg\‘%ﬁﬂ%é RAFAGdrdsutigh Rl psohtion tsaerapesal dsédcentral
distribution base pariwn1382.2 Tmpperekeraliabitityuvivin stp i aisiacRaa provided dth&agstral top
distribution layer 1838 for the attach layer 1830 to atta ereto and with jmprqved interlocking provided
by the central ISt LB baea SO A ebeting 122 rih e Pl SRS 6. heremn
is shown a fldwOérean infladnetrrstP1gaCi sirhamufactuhangf lad driteg leited lyicatdngralokagihy Bystem in a

further embogimant afihe Aresertiention: sthe tathog P00 includes: forming a peripheral lead having
a peripheral lead bottom side, a peripheral lead top side, a peripheral lead non-horizontal side, a

peripheral lead hori2BhEACARYEAAd 2! p&Ap Re fATRed P ¥diBt EaUBNSTatdah P sidpHel4t IBadMbrizontal
ridge protruding tethtinepaipharsideasinas-pafpzeninlside e adtaak 1902; Tormingssiitsidiop
distribution layer,on the peripheral lead top sidg, the first top distribution layer having a first top terminal in
2 block 1004 oL g B R B e S B B e R D S RRA20 et having
a central portléA&directly over a plurality of the first top terminal in a block 1906; and applying an insulation
layer directly on a beftomextent af&h@&r&&%&fggé{&yﬁi%bI%r&r&@p@ﬁrﬁaeﬁﬁéﬁ@q)@@%tgwer side of

the peripheral lead horizontal ridge in a block 19 Thus, it has been discovered that the integrated
circuit packagifty&ystBa bryiesprakust HURABRIAN<ARSEMBENANY dhdPratataisral deithdiih and
unavailable sgiuiigngsecapabilitieSirandjuasticialoaspeets] Bovansategiated cirpiitigackagingysystem with

connection. The resultin hod, process, apparatus, device, product, and/or system ig,straightforward,
costeffective TR AUTRABE S aTtha e ahs o R R S heiously

implemented by adéptingkerowsctachrddloyiths, fanttepeal titbuteadiy sultdl forveffichenplyiahdaconomically
manufacturing ipisaiae dGir Pl RACK SBUNGRRIBINHIIK LORPRIRIRMEN CRNVRPLIpARLMaRybacCturing
methods or processes and technologies.
forming the peripheral distribution overhang 1528 significantly improves reliability with the
encapsulation 1512 formed directly under the bottom extent of the peripheral distribution
overhang 1528 providing mold encapsulation interlock.
Referring now to FIG. 16, therein is shown a top view of a portion of the first top

distribution layer 1506. The first top distribution layer 1506 can include a first top

conductive trace 1602 connected to a first top terminal 1604. The first top terminal 1604 can
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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 altéyiediesurfsdificatiorsleatehvariations Wil bbaapspmhenlitsah coadskiitedplateh 080t in light of
the aforegoing desssitier Aegorsinglyritisintendesdasnkiasa absyemaliatativesmogdiications, and

variations that fall within the scope of the included claims. All matters hithertofore set forth herein or
shown in the 'AESSMAPAATING ¢ AleYdhsrRefiP Ry ahlead PR AGHIAh idtrative and non-limiting sense. What
is claimed is: 1. Harfathadpodisnsnuiaciayerof M6 niegiaield cikctitspagkagingasysiemaomprising:
forming a peripheral lead.having a peripheral lead bottom side. eripheral lead top side, a peripheral
lead nomhort R D B R A SRR e the
peripheral legte¢iorzbnieinddgevprotieditly fidin thet pepishedartvadnon-Héhzentdisidestfinating a first top

distribution layg, onche REIRREMR 1eadian side, the first top distribution layer having a first top terminal;
connecting an integrated circuit to the first top distribution layer, the integrated circuit having a central

portion directly over& BtIRZIiRPBF thE st o terimiiSs e dpFiiigesHaPRur g Rid)e ety on a
bottom extendiefribw@itinslat@p tBsHibiktanlkeyerianda- propiiecl lead hdgestavedsidewiohepearipheral lead
horizontal 1506 can include the peripheral distribution base portion 1526 integrally formed with the

peripheral distribution step portion 1524. The peripheral distribution base portion 1526 can

include the first top conductive trace 1602 of FIG. 16.

The peripheral distribution step portion 1524 can include the first top terminal 1604 of
FIG. 16. The peripheral distribution step portion 1524 can be directly on the peripheral lead
step portion 1522. The peripheral distribution step portion 1524 can include a length longer
than a length of the peripheral lead step portion 1522 such that the first top distribution layer
1506 can include the peripheral distribution overhang 1528 that laterally extends beyond a
non-horizontal side of the peripheral lead step portion 1522.

Referring now to FIG. 18, therein is shown a cross-sectional view of an integrated
circuit packaging system 1800 in a fourth embodiment of the present invention. In a manner
similar to the integrated circuit packaging system 100 of FIG. 1, the integrated circuit
packaging system 1800 includes a peripheral lead 1802 having a peripheral lead top side
1804.

In a manner similar to the integrated circuit packaging system 100, the integrated
circuit packaging system 1800 also includes a first top distribution layer 1806, an integrated
circuit 1808, an internal connector 1810, and an encapsulation 1812. In a manner similar to
the integrated circuit packaging system 100, the integrated circuit packaging system 1800
also includes an insulation layer 1818 having an insulation top side 1820.

The peripheral lead 1802 can include a peripheral lead step portion 1822, which is
defined as a layer formed over or vertically extending from the peripheral lead top side 1804.
The peripheral lead step portion 1822 can be formed with an electrically conductive material
including copper (Cu) or any other metallic material. The peripheral lead step portion 1822

provides a raise structure above the peripheral lead top side 1804 so that a peripheral
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ridge. 2. The method as claimed in claim 1 wherein forming the peripheral lead includes forming the
peripheral lead having the peripheral lead conductive plate with a recess at the peripheral lead bottom
side. 3. The method as claimed in claim 1 further comprising forming a conductive cap directly on the
peripheral lead top side. 4. The method as claimed in claim 1 wherein forming the peripheral lead
includes fornflisgithsigesiphepalidald Hhoirbedipe tiphdirli bt anskes pbiopapletigaimy frotvethe peripheral
lead top sideperiphral EMENGQE a§laimed in claim 1 further comprising forming a central lead directly
under the integrated circuit. 6. A method of manufacture of an integrated circuit packaging system

comprising: forming" 85 ie-disfERatoa NG e PUrEHE 5 BoiRi didistiP e saRoELdi top side, a
peripheral lead2totnibgring mahsideyithpae plepkiandifiahzonialeit gertand 82geripheiatrpagatonductive
plate, the peripheral.lead horizontal tjgge protruding from the peripheral lead nan-hqtjzontal side; forming
B et top cremR e B R e T M e fret top
distribution laperlatien imegrdield ciroule dinesiingea eeprrtPportienbditertiyxeer of pheraiypbétte first top

terminal; forming;anisnearsplation evetdheintearated iruitansitha fist tamsdistribution layer; and

The peripheral distribution base portion 1826 can be over the insulation layer 1818.
The peripheral distribution base portion 1826 can be directly on the insulation top side 1820.

The peripheral distribution step portion 1824 can be directly on the peripheral lead
step portion 1822. The peripheral distribution step portion 1824 can include a length longer
than a length of the peripheral lead step portion 1822 such that the first top distribution layer
1806 can include a peripheral distribution overhang 1828 that laterally extends beyond a non-
horizontal side of the peripheral lead step portion 1822.

In a manner similar to the integrated circuit packaging system 100, the integrated
circuit packaging system 1800 includes an attach layer 1830, which is defined as a die attach
material or an adhesive material. The integrated circuit packaging system 1800 can include a
central lead 1832, which is defined as a structure that provides connectivity for electrical
signals or electrical potential levels between the integrated circuit packaging system 100 and
an external system (not shown).

The integrated circuit packaging system 1800 can include a full array of a plurality of
the peripheral lead 1802 and the central lead 1832. It is understood that previously described
embodiments can include a full array of a plurality of, for example, the peripheral lead 1802,
the central lead 1832, or a combination thereof.

The integrated circuit packaging system 1800 can include a plurality of the central
lead 1832 surrounded by or adjacent to a plurality of the peripheral lead 1802. At least a
portion of the central lead 1832 can be directly under the integrated circuit 1808. The central
lead 1832 can include a central lead step portion 1834, which is defined as an elevated
portion of the central lead 1832 vertically extending above a central lead top side 1836 of the
central lead 1832.

The integrated circuit packaging system 1800 can include a central top distribution
layer 1838, which is defined as a structure that provides electrical connectivity between the

integrated circuit 1808 and the central lead 1832. The central top distribution layer 1838 can
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applying an insulation layer directly on a bottom extent of the first top distribution layer and a peripheral
lead ridge lower side of the peripheral lead horizontal ridge. 7. The method as claimed in claim 6
wherein forming the peripheral lead includes forming the peripheral lead having the peripheral lead
conductive plate with a recess at the peripheral lead bottom side and with a lead plate conductive
material.  Bcinde asentiobdadretaiipreidn R9aivnd $apthkeveonipristhdisiohyiiag kesopritienvé€ap directly on

the peripherahigadiam Sideiandyheseim:dorming e fstinr AiStHbMIOR lAYETdREIMES S SATBING the first
top distribution layer directly on the conductive cap and having a distribution layer conductive material.
9. The methotf 3% claimed in claim 6 wherein: forming the peripheral lead includes forming the peripheral

lead having a periphasatdeaal siepipoiiiobapsgistiding $randineeperiphieratiead ltap sipejdndyeherein:

forming the firghtop distribution layRr eludes ipr ng§£‘£{ (RLIoR diztribution layer naving @ peripheral
distribution step portlo% oﬂrect.y on the perip eral 16a step portion. '61. ‘Hlne'method as claimed in
claim 6 furthdeasoh¥grisiiray fommiméa Hycerstrabis aldodirectipuiplidendheombegramsal cidauit&doadigcent the

peripheral leggnra] lead 1832. The central lead non-horizontal side 1846 extends between a central lead
bottom side 1848 of the central lead 1832 and the central lead top side 1836.

The central lead 1832 can include a central lead conductive plate 1850, which is
defined as an attachment site providing electrical connection to the central lead 1832. The
central lead conductive plate 1850 can be formed at the central lead bottom side 1848. A
portion of a bottom extent of the central lead conductive plate 1850 can represent the central
lead bottom side 1848. A plane of the bottom extent of the central lead conductive plate 1850
can be coplanar with a plane of an insulation bottom side 1852 of the insulation layer 1818.

The encapsulation 1812 can be formed over the peripheral lead top side 1804, the first
top distribution layer 1806, the peripheral lead step portion 1822, and the central top
distribution layer 1838. The encapsulation 1812 can be formed directly under a bottom
extent of the peripheral distribution overhang 1828.

It has been discovered that the first top distribution layer 1806 having the peripheral
distribution step portion 1824 extending beyond the peripheral lead step portion 1822
forming the peripheral distribution overhang 1828 significantly improves reliability with the
encapsulation 1812 formed directly under the bottom extent of the peripheral distribution
overhang 1828 providing locking.

It has also been discovered that the central top distribution layer 1838 having the
central distribution step portion 1840 above the central distribution base portion 1842
improves reliability with more surface area provided by the central top distribution layer
1838 for the attach layer 1830 to attach thereto and with improved interlocking provided by
the central distribution base portion 1842 preventing lead pullout.

Referring now to FIG. 19, therein is shown a flow chart of a method 1900 of
manufacture of an integrated circuit packaging system in a further embodiment of the present
invention. The method 1900 includes: forming a peripheral lead having a peripheral lead
bottom side, a peripheral lead top side, a peripheral lead non-horizontal side, a peripheral lead

horizontal ridge, and a peripheral lead conductive plate, the peripheral lead horizontal ridge
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11. An integrated circuit packaging system comprising: a peripheral lead having a peripheral lead bottom
side, a peripheral lead top side, a peripheral lead non-horizontal side, a peripheral lead horizontal ridge,

and a peripheral lead conductive plate, the peripheral lead horizontal ridge protruding from the peripheral
lead non-horizontal side; a first top distribution layer on the peripheral lead top side; an integrated circuit

connected tordeerfitstediedishenetiohcray dadieirhegraéd sideun halealy H0@ntrampurioirgitertly over a
plurality of the;{irstgehtermingl itﬁ:’}%ﬁghg}%‘l'@ﬂp@ﬂ%‘ﬁé directly @p ahetamexierhefitheafsitop
adr

distribution layer and a peripheral lead ridge lower side of the peripheral lead horizontal ridge. 12. The

system as cldi&d TG 4 Porkel i 1 e BEF IS Al S st drdiing Skt romsidrintidtctive plate
with a recesslaicihehpetipharal leadibatidang sidentral fhdtdiheisydieovasaghairkg st chaifirs kdpirther

comprising a conductive cap, difectl the peripheral lead top side. 14. The syste claimed in
ciim 11 e B L B O Al e T Derperal
lead top sidefirst top, ditiabyyisiedaves erbnepeiirbtsunlaad fudered ewenprilsingf dbeeperiihierall ldikctly under
the integrateq Gieeiait rided 8 4 BRSYSHOR as claimed in claim 11 further comprising an encapsulation over

the integrated circuit and the first top distribution layer. . o )
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 an integrated circuit packaging system with
connection. The resulting method, process, apparatus, device, product, and/or system is
straightforward, cost-effective, uncomplicated, highly versatile and effective, can be
surprisingly and unobviously implemented by adapting known technologies, and are thus
readily suited for efficiently and economically manufacturing integrated circuit packaging
systems fully compatible with conventional manufacturing methods or processes and
technologies.

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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17. The system as claimed in claim 16 wherein the peripheral lead includes the peripheral lead
conductive plate with a recess at the peripheral lead bottom side and with a lead plate conductive
material. 18. The system as claimed in claim 16 further comprising: a conductive cap directly on the
peripheral lead top side; and wherein: the first top distribution layer is directly on the conductive cap and
has a distribulfbat lsyésiesAdictive material.  19. The system as claimed in claim 16 wherein: the
peripheral lead includes a peripheral lead step portion protruding from the peripheral lead top side; and

wherein: the first topr distributiBH 189 ePin R eA e ridhefhl HHEFiBGHo &) REBHMEreBiFEN the
peripheral leadmspepipartion. 20. The system as claimed in claim 16 further comprising a central lead
directly under the ”‘ft&%{%tg?%l' Ig:ei:llfr?pqqigr%mjegp '%(v’len%t ghpeetri)p réPquer:gcll lﬁ&gdm side, a peripheral lead top
side, a peripheral lead non-horizontal side, a peripheral lead horizontal ridge,
and a peripheral lead conductive plate, the peripheral lead horizontal ridge
protruding from the peripheral lead non-horizontal side;
forming a first top distribution layer on the peripheral lead top side, the first top
distribution layer having a first top terminal;
connecting an integrated circuit to the first top distribution layer, the integrated circuit
having a central portion directly over a plurality of the first top terminal; and
applying an insulation layer directly on a bottom extent of the first top distribution

layer and a peripheral lead ridge lower side of the peripheral lead horizontal

ridge.

2. The method as claimed in claim 1 wherein forming the peripheral lead
includes forming the peripheral lead having the peripheral lead conductive plate with a recess

at the peripheral lead bottom side.

3. The method as claimed in claim 1 further comprising forming a conductive

cap directly on the peripheral lead top side.

4. The method as claimed in claim 1 wherein forming the peripheral lead
includes forming the peripheral lead having a peripheral lead step portion protruding from the

peripheral lead top side.

5. The method as claimed in claim 1 further comprising forming a central lead

directly under the integrated circuit.

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

forming a peripheral lead having a peripheral lead bottom side, a peripheral lead top
side, a peripheral lead non-horizontal side, a peripheral lead horizontal ridge,
and a peripheral lead conductive plate, the peripheral lead horizontal ridge
protruding from the peripheral lead non-horizontal side;

forming a first top distribution layer on the peripheral lead top side;

connecting an integrated circuit to the first top distribution layer, the integrated circuit
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having a central portion directly over a plurality of the first top terminal;
forming an encapsulation over the integrated circuit and the first top distribution
layer; and
applying an insulation layer directly on a bottom extent of the first top distribution
layer and a peripheral lead ridge lower side of the peripheral lead horizontal

ridge.

7. The method as claimed in claim 6 wherein forming the peripheral lead
includes forming the peripheral lead having the peripheral lead conductive plate with a recess

at the peripheral lead bottom side and with a lead plate conductive material.

8. The method as claimed in claim 6 further comprising:
forming a conductive cap directly on the peripheral lead top side; and
wherein:
forming the first top distribution layer includes forming the first top distribution layer
directly on the conductive cap and having a distribution layer conductive

material.

0. The method as claimed in claim 6 wherein:
forming the peripheral lead includes forming the peripheral lead having a peripheral
lead step portion protruding from the peripheral lead top side; and
wherein:
forming the first top distribution layer includes forming the first top distribution layer
having a peripheral distribution step portion directly on the peripheral lead

step portion.

10. The method as claimed in claim 6 further comprising forming a central lead

directly under the integrated circuit and adjacent the peripheral lead.

11. An integrated circuit packaging system comprising:

a peripheral lead having a peripheral lead bottom side, a peripheral lead top side, a
peripheral lead non-horizontal side, a peripheral lead horizontal ridge, and a
peripheral lead conductive plate, the peripheral lead horizontal ridge
protruding from the peripheral lead non-horizontal side;

a first top distribution layer on the peripheral lead top side;

an integrated circuit connected to the first top distribution layer, the integrated circuit

having a central portion directly over a plurality of the first top terminal; and
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an insulation layer directly on a bottom extent of the first top distribution layer and a

peripheral lead ridge lower side of the peripheral lead horizontal ridge.

12. The system as claimed in claim 11 wherein the peripheral lead includes the

peripheral lead conductive plate with a recess at the peripheral lead bottom side.

13. The system as claimed in claim 11 further comprising a conductive cap

directly on the peripheral lead top side.

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

peripheral lead step portion protruding from the peripheral lead top side.

15. The system as claimed in claim 11 further comprising a central lead directly

under the integrated circuit.

16. The system as claimed in claim 11 further comprising an encapsulation over

the integrated circuit and the first top distribution layer.

17. The system as claimed in claim 16 wherein the peripheral lead includes the
peripheral lead conductive plate with a recess at the peripheral lead bottom side and with a

lead plate conductive material.

18. The system as claimed in claim 16 further comprising:
a conductive cap directly on the peripheral lead top side; and
wherein:
the first top distribution layer is directly on the conductive cap and has a distribution

layer conductive material.

19. The system as claimed in claim 16 wherein:
the peripheral lead includes a peripheral lead step portion protruding from the
peripheral lead top side; and
wherein:
the first top distribution layer includes a peripheral distribution step portion directly

on the peripheral lead step portion.

20. The system as claimed in claim 16 further comprising a central lead directly

under the integrated circuit and adjacent the peripheral lead.

27



