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 packirfGRAEEDIE] RGI TIRACKNGING SESTIEVMNWIYID M alGRNGCRIh e ybtations for
decreasing cost. Numerous technologies have been developed to meet these requirements. Some of the
research and development stratdgliZEHOI) OGIVEANUTEA TS HEREOK 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 paradoxifg&hm@//ﬂi?éﬁﬁs physical space in the system for the
increased integrated circuits content. Continuous cost reduction is another requirement. Some

technologies primarly.faeus e miniadrR gL eLsUNGIoDs INQeRSN NG Had SEW Otherdechnologies
focus on stacking these integrated circuits into a single package. While these approaches provide more
functions wittﬁ}?rﬁri’ffﬁfé@]%hé&’&@GFE“M@S/%l'dlﬁﬁ%rﬂﬁ?@%W&Fb%%cqﬂ%él?édﬁ%%gﬁ&mlﬁﬁﬁ%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&%ﬁwgg&éﬁgdimensions. The demand still continues for
lower cost, smaller size and more functionality. Thus, a need still remajns for an integrated circuit

packaging system iN0EG FSWRF EoSELria TBIPLI PEORE PRERSFLAGIBh AT AN Vil EP IHE & er-increasing
need to improveittedeeaiion ancrpist cbdustion;sitdsdmerpasingdysctitiagt thatyanswesskesfownd to these
problems. Inlxﬁi [ hlr - 2re S Kelolss 1rci omp 18] e RIESSYL 1I n 'C f¢ ing consumer
expectations a% t%eéd(?m%%{?s{hilﬁg o%p%r%un%u%% ?‘c%r @%gsr{%ggu%%ro‘yjﬁctig?%g@rﬁsia%g\??n%h%m arketplace, it
is critical thatcaffsWepehBIfderiialnethesavprotsie deyciRaertionanst thrsheadieewceoasses theiprove

efficiencies apdcpriformAace: shdMeat-AOMREING RIEsIW e AR aRseWaNJIRRR" WaRNey to the

critical necessity for finding answers to these problems. _ .
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 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.

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 reduction of package dimensions. The demand still
continues for lower cost, smaller size and more functionality.

Thus, a need still remains for an integrated circuit packaging system including lower
cost, smaller size, and more functionality. In view of the ever-increasing need to improve
integration and cost reduction, it is increasingly critical that answers be found to these
problems. In view of the ever-increasing commercial competitive pressures, along with

growing consumer expectations and the diminishing opportunities for meaningful product
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Solutions to these problems have been long sought but prior developments have not taught or suggested
any solutions and, thus, solutions to these problems have long eluded those skilled in the art.
DISCLOSURE OF THE INVENTION The present invention provides a method of manufacture of an
integrated circuit packaging system including: forming a lead having a horizontal ridge at a lead top side;
forming a cortiéeonaagenthivingaakeiplaes. phds amtdicah Bateradrslipecityish fiiethestdsplside, the inner

pad having ap janemRad hattam SufacseuatingrtegrRies [Eckitoyerdhe.iaenradpplying a
molding compound, having a molding bottom surface, over the integrated circuit, the inner pad, and the

outer pad; art? BB o Ad b Ry Oh HFE R OIEERRE B JROMF sUticel Reeaste ifetmsiBhottom

surface. Thespreseniciey@obilemprovides an integrated circuit packaging system, including: a lead
having a horizontal gidge 4t 36ad.9p.side acennection Jayeriaying. an s, pad,anan gyter pad
directly on the lead top smrlle, the TinBr paénﬁaving an inner pad bottom surtace; an integrated circuit over
the inner padanghioddifpestapaundohdigirgadndidingobsttamtsubkicenroblenthbaridgratetiddrcuit, the
inner pad, ang shespuiter jnags &pd a dielectric directly on the molding bottom surface and the inner pad
bottom surface. 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 detailpgsdesssipierpiigntakervitfhreference to the accompanying
drawings. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a cross-sectional view of an

integrated circuit papkagiRg-aysieptskenalprg lingcholl dfhlfleaddnnaditgt ambedimentakthe present
invention. FIG. 2 ;sig bott(t)m \{ieC ‘?f th% ir}}lelgrateld girggifnpackagingﬁggs}ﬁrg._ . lFé?' 3is. & _
cross-sectionSI VRN B I ThEGHATEE U SR EY NG Y&t PEE NI iR B o RIS in a plating
phase of marufactgrecdnigscdorslaytopaiew of theimpegradea oircuipgplabkagngnsystml itvglselplating phase.
FIG. Sis the ﬁ%“’iﬁ%&epgﬁ Ellagir% iﬂ'l %&@I‘ﬁ&ﬁ“ﬂ&t%aﬁﬁface; mounting an integrated circuit over the
inner pad; applying a molding compound, having a molding bottom surface, over the
integrated circuit, the inner pad, and the outer pad; and applying a dielectric directly on the
molding bottom surface and the inner pad bottom surface.
The present invention provides an integrated circuit packaging system, including: a
lead having a horizontal ridge at a lead top side; a connection layer having an inner pad and
an outer pad directly on the lead top side, the inner pad having an inner pad bottom surface;
an integrated circuit over the inner pad; a molding compound, having a molding bottom
surface, over the integrated circuit, the inner pad, and the outer pad; and a dielectric directly
on the molding bottom surface and the inner pad bottom surface.
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 bottom view of the integrated circuit packaging system.



FIG. 6 is the structure of FIG. 5 in the molding phase. FIG. 7 is the structure of FIG. 6 in a removal phase.
FIG. 8 is the structure of FIG. 7 in an application phase. FIG. 9 is a cross-sectional view of an
integrated circuit packaging system in a second embodiment of the present invention. FIG.10is a
flow chart of a method of manufacture of the integrated circuit packaging system in a further embodiment
of the present inveritlén SBESTOMOEEORD RICAR Y INCZ@ISCTEIR IGKENTIGNem takige fsieving

embodiments; gt deseiipgdsin, gqig%bgg@gftglm%mose skilled in the art to make and use the
invention. It is to be understood that other embodiments would be evident based on the present

disclosure, and that L{/stetha HB ¢y o5 MinBtrAich Ry hpaks g petem it Dndatieerlfing from the
scope of the preserfilGveiivn structlitebe Fallosvingritesetipiéophaseimerous specific details are given to

prowgle a th_orough Hf&?%f%st%%‘?dé%ﬁc?&}eh&f iRyention, How }/erstéga\é\g.ll be apparent _that the invention may be
practiced without these specitic details. In order to avoid olyscuring the present invention, some

well-known circuits, B{sterm thonfigerationElaniprowssevat@pasare not disclosed in detail.  The

drawings showing gifhogiments.ofithe sHsiem ﬁ{gl§§fgpjfggggﬁq;m@tic 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, altho$gr #1é GTews SRR braling aTdr exale b FgeibAptics bR M amy RRGRF Sithilar
orientations, thisdrpiatien in:theseitavisiashitrary for the most part. Generally, the invention can be

operated in any origgiatign , o ELE MuItple smhadiments, aredisclosed and described paving some
features in common, for clarity and ease of illustration, 3escr|pﬁon, and ¢ mprehensi%n ﬁ%réof, similar
and like featunsteona tdfetsthenbodioediredrihe beestasoriisetdonith 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. BEST MODE FOR CARRYING OUT THE INVENTION

The following embodiments are described in sufficient detail to enable those skilled in
the art to make and use the invention. It is to be understood that other embodiments would be
evident based on the present disclosure, and that system, process, or mechanical changes may
be made without departing from the scope of the present invention.

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

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

Where multiple embodiments are disclosed and described having some features in
common, for clarity and ease of illustration, description, and comprehension thereof, similar
and like features one to another will ordinarily be described with similar reference numerals.
The embodiments have been numbered first embodiment, second embodiment, etc. as a
matter of descriptive convenience and are not intended to have any other significance or

provide limitations for the present invention.



For expository purposes, the term "horizontal" as used herein is defined as a plane parallel to the plane or
surface of the integrated circuit, regardless of its orientation. The term "vertical" refers to a direction
perpendicular to the horizontal as just defined. Terms, such as "above", "below", "bottom", "top", "side"
(as in "sidewall"), "higher", "lower", "upper"”, "over", and "under"”, are defined with respect to the horizontal
plane, as shown in fife figppeory pulpiesctethe ern niwaretabt theredshdirset cdpiact wetvelnelements.
The term "dirggtMan; MepRadbatihare &3 dkesi-crmiactLeivReN AR slament ARGLANPHgL glement

without an intervening element. The term "active side" refers to a side of a die, a module, a package,
t

or an electroni¢RirabtFERA0h G o8 prraRiiFririedhsd arigrash SrnsRERSErhems AR dRnection to

the active circulisyenitibalthe’ disptioenmaodige, thidgiaekage;safethelelechighie strloeteirs. “Tppeisrm
“processing’ a5, ysed hergip.ncludes deposiion of maigial.ar POraIesist, BALGIInG. GYRoSUIe.
development, etclhl’ng, cleaning, ana/or removaﬁ Bft e material or p%otofesist as required in sforming a
described structureThe tqRaferringeiontet Hese is dheeepeitgetinveen@lorstachionigrvicdirefthn integrated

circuit packaging syste a1 AR fakenRING ding berk AR ddnddifst amrdimant Af g resent
invention. The integrated circuit packaging system 100 can include a multi-row quad flat nonleaded (QFN)
package with HSIGHRE ¥ Snd a bottom mask for a flip chip. The integrated circuit packaging system
100 can include a qniedtélat namleasiae’satw stripselicbf(QHEA sraeydpackagekaihoutagtalacedhic The
integrated Cir&‘ﬂ;& paclﬁa%i scy.stem 100 c%grinclu a lead Jh02 WQ’ pnglgpsv%'des eIecyicql)Oc'%Enectivity

n).

i3
ur ng’active ¢ircult cate reon or navin or connection
between the mtegra%eé1 circuit packaging system and an exlt nal system (?ﬁt Show e lead 102

can include aafgiad Gottony potitiotheQdcaind aidate td1s perkege. 106IspPosimisrsoveitheTeattvottom portion
104. The‘gﬁf)@ejs% ansingufeadgadPREGMAINRiE08 8Rdiadesd P el 4G oppesiigthe lead

bottom side 108. The lead bottom side 108 is a bottom extent of the lead bottom portion 104. The lead top

side 110 is a YR ¥XterieSF (e RLA{SR Hortisnitse And/oT Fanewd 2bPerifiR) ¢ BiaErithorizontal
side 112 betwepirdébénléachbhettomessitte d Ofhanet the lead top side 110. A plane of the lead non-horizontal

side 112 can inters%cgglanes of toeﬁﬁ?dlb%tom side, 108 and the lead top side Jflo. . e lead 102 can

T
include a horizontal Ti grtrauﬁﬂ(,“\)/vvhlc iS"an end of %ﬁes‘h%%va ilocé?ﬁbsr?%% E I)‘/llre)\ryot?uéflnbnﬁgrﬁa?ﬁfﬁe lead

non-horizontairside petRagire syerdro hal tikigre ddng dine Be Foridd€h at thealéael topbsiimdan @f the The
horizontal ridge L 14 caniRglule HidagPWRLIIMR LG RN R HOOR CRPaI-Rde 1B abeveiha ridge lower

side 116. The ridge lower side 116 can include a curve surface. The ridge upper side 118 can include a
flat surface. T12(TRBITAHSHrHLENLRRE FatkEning Wistdta 80 ca eI dRask ondultR/eMigy g 20, which
provides an algegrigad contieglioRabrivvesrihe deadnl (e 1and aguadtat aosysien . saThe aapdudiive layer 120
can be electr'@aﬁw cognqued or. %gaci}ed ta the lead 102. The conductive layer 120 can be formed
. -se) package wi t standoff.
directly on th ead om Side .
The integrated circuit packaging system 100 can include a lead 102, which provides

electrical connectivity between the integrated circuit packaging system 100 and an external
system (not shown). The lead 102 can include a lead bottom portion 104 and a lead top
portion 106 opposite or over the lead bottom portion 104.

The lead 102 can include a lead bottom side 108 and a lead top side 110 opposite the
lead bottom side 108. The lead bottom side 108 is a bottom extent of the lead bottom portion
104. The lead top side 110 is a top extent of the lead top portion 106.

The lead 102 can include a lead non-horizontal side 112 between the lead bottom side
108 and the lead top side 110. A plane of the lead non-horizontal side 112 can intersect
planes of the lead bottom side 108 and the lead top side 110.

The lead 102 can include a horizontal ridge 114, which is an end of the lead 102,
horizontally protruding from the lead non-horizontal side 112. The horizontal ridge 114 can

be formed at the lead top side 110.



The integrated circuit packaging system 100 can include a dielectric 122, which protects a portion of the
lead 102. The dielectric 122 can include an insulation material including a passivation, a solder resist, an
epoxy, or an underfill-type adhesive. The dielectric 122 can electrically isolate the lead 102 from

another of the lead 102. The dielectric 122 can be formed surrounding the horizontal ridge 114. The
dielectric 122 can b&Ehoherepairbtitlgcohl theardgdudeverisigielav e, e dielewdricridze sapebeidormed

surrouncing 1|68l {QRPRAETAQE 2" ieadd 3o oo dlelaeienl 22680 dnaivde ardielectic bottom

side 124 and a dielectric top, side 126 opposite the dielectric bottom side 124. The dielectric bottom side
124 can be abbvEdEePBALIAEVL S0 2 flaiuacy top portion 106 can include the lead top side
110. A plane of the T@aditepaideé tittuormagiecofthienidge uppendide hl&aarctre: daplanaowith a plane

of the dielectric 1gp side 126. The lead bottom portion, 104 qf 5169 lead 102 can be expased from the
dieloctric 120 PHL Rakl ot s P e e e L S S S R S e toma
bottom portiorpnd8een insudelnearedn rdetnsdidecoospeibwrtétatiede cteictiottenth dife e, The

conductive |W&¥q$@@€@®9ﬁ@@&‘ﬁ(ﬁ@%ﬁ@@%& Bﬁ"ﬁ}éﬂ@lﬁi 1éftom sidgrméntegrated Cif_CUit packagipg
system 100 can include a connection layer 128, which is a structure that provides electrical connectivity

between a semiconGRctrSEYRE HFfY R 38D 5Y £IP M BR R CoandetfsHityér198168n include a
redistributiongayest{ Rjo}tish aomitikii leaw conpBideaetane122 cihencampeatiomnldyenladiesn include an
outer pad 130, which provides. ellegtr(i)tfgércogllge%g\él% lo the Iea%?l?g -he auter gad 130 can include an
outer pad bot%m surface 132 diret y on the féad p%ﬁge 118 % he olltef pa&i 0 can include an outer
pad top surface 134 bpdsditirthdButen pledibettonselaifabe 33,102 friphaeesheieetit lagéd 428 can

include a confiuclive.LAE] b36m Hag SaRdUGHYE HIAEEHSRRIBHIGESISE Iquiaselpatical ¢onpgetion

between the outer pad 130 and a contact pad. For example, the conductive trace 136 can include an
electrical contfeltaPAduiehty o dbaktssdawe tided, |8 (Dirdirlesiar, Ridatebe fremd g sadiag PPF) layer,

or a redistribuiiorrdayes by 106 of e camdwative trace 136 can include a trace bottom surface 138

directly on the dielefhreic t(e)lt%%i;gel%G %nlqlc lf()ice)rg ?e%ffg}gﬂ!})?)%grﬁopd%iqﬂlll% ;ll' 1e%rC ce %ottggng surface 138
can be directly on a portion o then ge upper side ‘“The conductive frace 156 can ifcitide a trace top
surface 140 dgposiresitetiradielbutiofrptonfadde 138. The Jinkadunhettiorsidydr4 o8 darrhociudie an inner

pad 142. The inRagkRad.1421ispa contact pad that provides mounting support and electrical connectivity to

a semiconductor device. The inner pad 142 can be connected or attached to the conductive trace 136.
The lead top portion 106 can include the lead top side 110. A plane of the lead top

side 110 or a plane of the ridge upper side 118 can be coplanar with a plane of the dielectric
top side 126.

The lead bottom portion 104 of the lead 102 can be exposed from the dielectric 122.
The lead bottom portion 104 can protrude from the dielectric bottom side 124. The lead
bottom portion 104 can include the lead bottom side 108 below the dielectric bottom side
124. The conductive layer 120 can be below the dielectric bottom side 124.

The integrated circuit packaging system 100 can include a connection layer 128,
which is a structure that provides electrical connectivity between a semiconductor device and
the lead 102. For example, the connection layer 128 can include a redistribution layer (RDL)
on a multi-row copper leadframe.

The connection layer 128 can include an outer pad 130, which provides electrical
connectivity to the lead 102. The outer pad 130 can include an outer pad bottom surface 132
directly on the lead top side 110. The outer pad 130 can include an outer pad top surface 134

opposite the outer pad bottom surface 132.



The inner pad 142 can include an inner pad bottom surface 144 directly on the dielectric top side 126.
The inner pad 142 can include an inner pad top surface 146 opposite the inner pad bottom surface 144.
The connection layer 128 can include planes of the outer pad bottom surface 132, the trace bottom
surface 138, and the inner pad bottom surface 144 coplanar with each other. The connection layer 128
can include planes dhereomaeiopddyspl SdirfaeentBule the anduetifsptugerd e TUE, eandutieyimtiegepad top

surface 146 qg@'ﬁﬂﬁr’idé’ﬁbr@é%s@fé@(rieal JM@&H&%@J&I@&&Mh&@%aqmaﬁu%eﬂt&%%mclude an
integrated circuit 148, which is a semiconductor device, The integrated circuit 148 can include an inactive

side 150 and XA AveRGdSOEBENH 0SS tHE Sn&eBvashids 18D Perdsel nfornsieridsdidies ircuit 148
can include arsémibonouatarcdevicecthtlydingrauikn phiplated filiceonKSH) diger, or 4 helintaégraied circuit 148
can include ttl1ae acﬁiﬁﬁide 152 facing the connection layer 128. The integrated circuit 148 can be

mounted over the inne ‘pad 142 of the connection layer 128. The integrated circuit packaging system

100 can include an Tiekvadeeiyietine 15%, oanidhcladenelesyiballpwondlictivE3gotirrstomm e internal
connector 154 garRegpunected glaaltpshed e theiinagbpaddl fhanptheadiesideied 139e internal

connector 154 can be directly on the inner pad top surface 146. The integrated circu#é)ackaging
system 100 ¢&f Rfclirgehe i dieiof 35 et ieRAy S5 At e RasEea d9ayeP $98 R Snother of
the connectianuayeiop 28:fddacl oteppaiae i critpaekagingrsysies) 100 can include a number of the outer

pad 130 surrounding. or_outside a perimeter of the integrated circyit 148. The integrated circuit packaging
Cystem 100 can nol B S AL S e b oo e 1 The kB B B S e e
148.  The iatedraterd oitetimpariag) ngrsystend dedeenh atohedevatyrioldingroopngetipide8dewhich covers

a semiqondum@a&l@m@ %@@b@&%EGQHQ)EJ%FQIcH&T’iS%B@HQHEHJ@&%@[B%@' and environmgntal
protection. The molding compound 166 can be formed covering the dielectric 122, the connection layer

128, the integrated ECUR"EASAnt thedht@rlcARrBRESPES L OHRE mditity ktniBtaiy 286Mtan be
applied over thadieleatpcitep SElaH2Mntieauldr pad ih3Rdthe ¢ondyativetracek3bidbppoier pad 142,
the integrateqtlgc:ilrcuit 14(§fé§§10d thetigrll(;[erlr)l%li connector 154. The molding compound 166 can include a

molding bottom surfale A |Solf£1neeoft e molding bottom surface 168 can be coplanar with planes of

the outer pad bottorfihsiadaresti@platve Pdcaubottbrdes el 38, catrd the heflempadisetidam &urface 144.
The molding pottamRuiacedoBand iR NNRE pacRRIRMLRttaces L otisan ReiRathRP e dielectric

top side 126. The molding compound 166 can include a molding non-horizontal side 170, which is a

horizontal extét et P! perdift e bl d!1es. oA PratecoPiHdIMBIHIHG hoh-H6IT6RIEP StHE470 can be
coplanar withiaoptaiaatefiandigleciip nenhorimoriplhsidevii 2 chth@dielectric 122. The dielectric
non-horizontal Side'lltl?ezi;ﬁeagrgt%ﬂzgpctgilt %é%?(gtgf?l]:gtg}?st%iglﬁﬁm8a%21%'clude an integrated circuit 148,

which is a semiconductor device. The integrated circuit 148 can include an inactive side 150

and an active side 152 opposite the inactive side 150. For example, the integrated circuit 148

can include a semiconductor device including a flip chip or a silicon (Si) die.

The integrated circuit 148 can include the active side 152 facing the connection layer
128. The integrated circuit 148 can be mounted over the inner pad 142 of the connection
layer 128.

The integrated circuit packaging system 100 can include an internal connector 154,
which is an electrically conductive connector. The internal connector 154 can be connected or
attached to the inner pad 142 and the active side 152. The internal connector 154 can be
directly on the inner pad top surface 146.

The integrated circuit packaging system 100 can include the dielectric 122 electrically

isolating the connection layer 128 from another of the connection layer 128. The integrated

circuit packaging system 100 can include a number of the outer pad 130 surrounding or



It has been discovered that the connection layer 128 connected to the lead 102 and the integrated circuit
148 provides a simple and cost-effective process for multi-row quad flat nonleaded (QFN) packages
having flip chips with copper base strip etch process technology thereby fulfilling a need to efficiently
configure a multi-row quad flat nonleaded (QFN) package for a flip chip device. It has also been
discovered tratilde eoanectivroidhemesardsiguine Coddacnivartiadsi13d anckasad tostkhe dlter pad 130

and the inner.padh diftdRravides sraniuiien BAQTIQQ%J&&MM%BMEiﬁoﬂﬁ@ﬁ'ﬂ?eéﬁ?e)d'é‘miﬂﬁte for flip
chip applications to redistribute flip chip signals to quad flat nonleaded (QFN) multi-row leads. It has

further been di€covered that the connection layer 128 provides cost reductions due to simpler leadframe
construction comparad tostandbeddlip phipabal} gricatrag0(BiaAyclude 14 hagdige boupexpediedly found that
the lead 102 hgviﬁug the horizontal ridr(?e 11%00 ered1 b)é the di%Iecf‘tric(:i 122 im roves lead interlocking

wnic C tI' g(é € 10 S€al a

o d 3
thereby eliminating fead Suﬁ%bl%g.n ! en unexpeeg%écgllyl/ determined that the outer %861 130

attached to thedecitytopraiaell POiscdvitieShs revddbe commeetidn 1€ite cwn statorve¢ sateerghddead 102 to a

stack device. gieledtapbegp é&%é&%ﬁﬁ%’&r%%%ﬁ@éﬁ%&'aﬁm%% dveidRd RiRtesisd by the
dielectric 122 is better for flip chip mounting thereby eliminating solder collapse, solder creep, or

misalignment >4 TRHEQIGHECORBRPREEF s LetRMIEd taT tHe YdrsERd P29 piBvES rtiEthility by
isolating the gaanesotioh:laysdutd8efromocanihaicohilre panneztior layerdi2d crdhie l@ad Ha2dicom another

of the lead 10 etrhnea[%%{neelip&}r*%ging solder creep or electrical shorts. It has been unexpectedly
identified that the conductive ayer 120 provides a reliable electrical connection between the lead 102 and

an external system.The modinghesnpaneskpéetediynshatraataldztg hettonnodion 16§eA 1l8dipéctly on the

lead 10_2 andhe,Qdialaethisd 44 HAUIRR 2 SIPPIR RAGLISHOM AR PRckRYS ﬁ&@ﬁ&’t@nf%fﬂé%ecmp _
packaging. It has been unexpectedﬂlé%uncovered that the outer pad 130 and the inner ,Ef?d 142 having

reduced pad piteh S tHBLORUIETRRS traité BB AP HhROHRER PRy toferitiashgHiRantly reduce
a die size of thefiotegratad cieuihdAfatesutiing sin fied uctiomoba peckagenfaativictric Bekedeng now to
FIG. 2, thereip,is shown a bottom view of the integrated circuit packaging system 100. The integrated
circuit packaging system 100 can include multiple rows or a peripheral array of a number of the
conductive layer 120heTmeldmsdigetiveiay 16120 omtube fornidd aajadenizontiside &/fiekdithidsperimeter

202 of the diglgGHie dkarexldhe SARAHRIYE AR LAACAL e SRosMndet it dieReirint2dde
170 can be coplanar with a plane of a dielectric non-horizontal side 172 of the dielectric 122.
The dielectric non-horizontal side 172 is a horizontal extent of the dielectric 122.

It has been discovered that the connection layer 128 connected to the lead 102 and the
integrated circuit 148 provides a simple and cost-effective process for multi-row quad flat
nonleaded (QFN) packages having flip chips with copper base strip etch process technology
thereby fulfilling a need to efficiently configure a multi-row quad flat nonleaded (QFN)
package for a flip chip device.

It has also been discovered that the connection layer 128 having the conductive trace
136 attached to the outer pad 130 and the inner pad 142 provides a solution that does not use
bismaleimide triazine (BT) laminate for flip chip applications to redistribute flip chip signals
to quad flat nonleaded (QFN) multi-row leads.

It has further been discovered that the connection layer 128 provides cost reductions
due to simpler leadframe construction compared to standard flip chip ball grid array (BGA).

It has been unexpectedly found that the lead 102 having the horizontal ridge 114

covered by the dielectric 122 improves lead interlocking thereby eliminating lead pullouts.



For illustrative purposes, the conductive layer 120 is shown in a shape of a square, although it is
understood that the conductive layer 120 can be formed in any shape. For example, the conductive layer
120 can be formed in a shape of a circle. Referring now to FIG. 3, therein is shown a cross-sectional
view of the integrated circuit packaging system 100 taken along line 3--3 of FIG. 4 in a plating phase of
manufacture. The clobasdeenomarnierddie pisesminepaththphaise pidal hatteshed tadhefaeduey phase.

The integrategqeirciit RACKRYING SHHRMHAOE8R helude @lsaditame30dwhigh ipastuglike for
mounting and connecting a semiconductor device thereto. For example, the leadframe 302 can include a

leadframe pr88‘é‘§§'dimension tolerance or accuracy of approximately 0.015 millimeter (mm) The
leadframe 302 can hehfierbeed wiitkpatieiBciccaliyeanbaictiveconatetiah ingkiding popaesd Gy tar any other
metallic mate(ﬂgllé For §Q%pL%ﬁg}ef(I)?a}gfra e 302 an iﬂl%lu e a structure o;

bare copper base, a
fam TR

. 1
multi-row copper?ead rame, or a routed pre Blglt(éu rame (rIS F? %:‘85168?%68
leadframe 302eandnelisgkeameatdframe bottom side 304 and a leadframe top side 306 opposite the

leadframe bottom siglg304..A pRitiRithesleadirame 0RAkithe lnadisamehaltom sigaid0d,can be

removed in a controlled manner to form a partially removed region 308. Theréartiallé/ removed region 308
can be formedANith& REHUVECHrECaEE ibE Uity BRRRET the peRatAdfY St HartafyAsi8eed region
308 can be faronednaidibrthexhe aclfdarne (B 2oyaliaiched: dlderfaeaxanperitae wrass-sectional view depicts

the leadframe 302 an etched copper.frame wit ttom half-etch. e leadframe.302 can include
 ledtrame hisknded BB A R e er 130 B SRR g =
non-removectibitigreser@ectigidregxegn the 1¢theé 18adfrmec okl e®s@1.0 and the non-removed thickness

312 can be appfox_@ﬁ&%')ﬂe%ﬂ‘ﬂﬂé’ﬂ%@éﬁl%‘ﬂ&ﬁz@@ SDHIMEIRIS (M ELIPECHNRYY on {HoSI A example,
approximately 1 millimeter (mm) of the leadframe 302 can be removed to form the partially removed

region 308 haVhirthBnoislreiovéd RFidie s P orapproiam AP ackasgimstere titmlineihother

example, thepaokeg@rmoved thickness 312 can be at least half of the leadframe thickness 310. The

integrated circuit packaging system 100 can includ éL’] ond (:tiveEIi 12 &ormed directly on the
adhrame bottom S0 S0F L CaRER, SIED S SOt b Ias i i LBcHEAIR L uctive
material inclutingsaredecallipahatehaindrtbere@tdiiciigytrace 136 having fine pitch patterning tolerance

significantly reduce a die size of the integrated circuit 148 resulting in reduction of a package
footprint.

Referring now to FIG. 2, therein is shown a bottom view of the integrated circuit
packaging system 100. The integrated circuit packaging system 100 can include multiple
rows or a peripheral array of a number of the conductive layer 120. The conductive layer 120
can be formed adjacent or inside a dielectric perimeter 202 of the dielectric 122. The
conductive layer 120 can be surrounded by the dielectric 122.

For illustrative purposes, the conductive layer 120 is shown in a shape of a square,
although it is understood that the conductive layer 120 can be formed in any shape. For
example, the conductive layer 120 can be formed in a shape of a circle.

Referring now to FIG. 3, therein is shown a cross-sectional view of the integrated
circuit packaging system 100 taken along line 3--3 of FIG. 4 in a plating phase of
manufacture. The cross-sectional view depicts the plating phase of a leadframe manufacture
phase.

The integrated circuit packaging system 100 can include a leadframe 302, which is a

structure for mounting and connecting a semiconductor device thereto. For example, the



The conductive layer 120 can be formed with a number of layers. For example, the conductive layer 120
can be formed with a conductive material including nickel (Ni), palladium (Pd), gold (Au), any other
metallic material, a metal alloy, or a combination thereof. Also for example, the conductive layer 120 can
be formed with nickel-palladium (NiPd) or nickel-palladium-gold (NiPdAu). As an example, the
conductive |alyedftaoecadfbedormelidoith dartrucpiveesss. Aisnardthefaxansplertisenriucive layer 120

can include _aaat__,%gm{gegf 8 Mg RIS pllﬁ,;gd frame (PPF) that_is selectively p_re-plated. The
integrated circuit packag%l%% system 100 can include the connection layer 128 directly on the leadframe

top side 306. The cORREATDRITE P2 54 s HafgriL aigiesh call RIS Ctn Bt IEYHS including a
metallic matesigber eCmeaialaaliayher mea@tlexampla]. tiferconangtéionddyadlaag: ;02 kenfoionett with a number

of layers. Alsg for exar %I§ the connection layer 128 can bg formed with a (Eg(pgyectl\é%gw aterial including

nickel (Ni), pe—stffgdlum ,déofé)%ﬁﬂ), anyaort%er metaﬁﬂ%pmatena, a meta %lllloy, or glcom Ination thereof
Also for exaniPRE) geerssriectiodiiagsr 128 can be formed with nickel-palladium (NiPd) or

nickel-palladium-goigh {NiRgAHe 302 &% FtRERMRISAAR COIRGRIQN. I8yer k2B cathndermeadawith a plating
process. As another example, the connection Ial‘}iler 128 can include a structure of a build-up pre plated

frame (PPF) tAtIBPSSIEHGLR Pramniritem sidAliconhtifamidyelcidsanitidy tha'5itss pad 130,
the conductieiraasilidGpanddive lanerahth kdadiasnad asmacsinglerinte ghadi Slfuaince sliils goaommon
electrically copductive material. The conductiye trace, 136 can, be. electrically,connected or attached to the
outer pac 130 Shd el 5 e D R R R o the
integrated ciréglipaickaging system 100 in the plating phase. The top view depicts a number of the

connection layer 128,haying, i1gHRYS HRAI 130 (N8 LAnAumiIve RG8 RS did iRedntemRashI42.  The

integrated circuit packaging Sﬁtem 100 can include a number of the outeerad 130 connected to a
number of th83H&5dd 429 {05 AR RbEoF e SsHAtRhVE t5® 1 36T HEAHFERDA0%.82 Fan be formed
at a central pattien afpifie feadfraime 302omhalihaer.pad 142 can be formed closer to the central portion of

the leadframe 302 n the outer pad 130. The i rated circuitpac in ste 0 can include
et rows of the B AAEHE 1B e mee Do HeHR Shahed AB Al R AP
packaging systandcl 00 paitidtE|rdeozcgeriphe Al phaonmber ot thickoate s pad’eaexalipeouter pad

130 can be fermed Afiace QniRsidergRHEmE RefaIEh R4 418 leartanpdmately The

conductive trace 136 can be formed with a number of segments 404, which are sections of the conductive

trace 136 thal ARt GUBUERArOMEENSLT SHBle HBEGHEFStructure. The segments 404 can be
connected or attached ia eashptheppeiierithe anitginpad Isthand the Raefipad 182 can be

removed to form the partially removed region 308 having the non-removed thickness 312 of
approximately 3 millimeters (mm). As another example, the non-removed thickness 312 can
be at least half of the leadframe thickness 310.

The integrated circuit packaging system 100 can include the conductive layer 120
formed directly on the leadframe bottom side 304. The conductive layer 120 can be formed
with an electrically conductive material including a metallic material or a metal alloy.

The conductive layer 120 can be formed with a number of layers. For example, the
conductive layer 120 can be formed with a conductive material including nickel (Ni),
palladium (Pd), gold (Au), any other metallic material, a metal alloy, or a combination
thereof. Also for example, the conductive layer 120 can be formed with nickel-palladium
(NiPd) or nickel-palladium-gold (NiPdAu).

As an example, the conductive layer 120 can be formed with a plating process. As
another example, the conductive layer 120 can include a structure of a build-up pre plated

frame (PPF) that is selectively pre-plated.



The segments 404 can be formed at a predetermined angle between one another. The predetermined
angle helps separate a distance between an array of the outer pad 130 for improved connection to a
stack device or an external system level (not shown). For example, the predetermined angle can depend
on design guidelines or geometry constraints. Referring now to FIG. 5, therein is shown the structure
of FIG. 3 in an attacHingeged Tisurtearkenisteinpd Ragingnsyederiha gonegetiviclaser theSintegrated

circuit 148 mapptad gyehdhe.eennrclipnlayeins 28nd kednieiatedsircistlddeaninsudarthg active side

152 facing the connection layer 128. = The integrated circuit packagin#?ésystem 100 can include the

internal connE&fOHEsY cOMiEEEd BRI R R AR BRFIAL LA Y4ie side 152. The internal

connector 154 can berditegipepthéth@insaiopadytA 228 calFbe ibuskratiien pLiiposes ptheyiitemiabconnector

154 is shownfas a corldu tive bumtEJ a]thou%;git 15 %ndfersto d tpat the Ant rnal connector &154 can include
or.ex pe,teconnec dn layer can be formed with a conductive material imcludin

any other electrlcaElllrﬂ[/l conductive connectors. For example, the intéral connector 1b4'can Include a

conductive pastkel AND.forkadinmpl|&)dhegiitefdal connedher 184a8zn batdopmad it albkohdictive material

including soldgp,@meiaknefRMeid)iealople, (RESHIPLiDR MO THR Bn IREFGIRIS SNAWR LBE Structure of
FIG. 5 in the molding phase. The integrated circuitbRyacka ing system 100 can include a molding process

including liquRd 988} NS s Qdrhpreddimisithg olding process can also include tape assisted
molding with adhesine tapesnaplied oualidhdintegiated ciicoi leihandiappligeiap theckeaditame bottom

side 304 to s%) Brt and ccf\{et the arti[almrerg} (;%%d re iorfuﬁg% %Qd % }:éo(r)gonbgfktlhe Ieadfra{'n 302

protruded, pene rgfeed(,aanrpseun Sinto one of ie adhesive Itlzgpes. Yre molaing courﬂ;%%rqgf 6 can be

molded over frenedirathat 802]atieveomieslivpdlayer 128, the integrated circuit 148, and the internal

connector 154. Them)&m&m P&@P_ﬁ%@@n%@l&ﬁ: ftﬁ%&éx%\ﬁeﬁ@gtﬁé%‘ﬁéﬁﬁfﬁ%a&pl $ide 306, the
connection Ia)éet 128, the integrated circuit 148, and the internal connector 154. It has been

discovered tHAF SRGERTAI b A§aH the tekiftastal SEeciarpraiR Ay bkt sty compound
166 with a lowmatepacking @rehstire uatike 1ansfes naldioglwitbnaceesy dighaprekiogheresstpadhereby
preventing th%Ba%atlll% {E@PV&FlE&gion 308 from being bent down during molding. It is also been
discovered that the partla?ly moved region 308 having the non-removed thickness 312 formed in a
controlled manner iRgroves strectarblGntdgribgrointhe atframeoB0o2etmertilyeelinsigratiig dienitat the

partially rem%‘é@ﬁ‘a@%%%?sm R BIHNG: phasREMRIPO RAGIBIFAG: oniBErSins shgwatithe structure of
FIG. 6 in a removal phase. The integrated circuit packaging system 100 can include a removal process
including eth]ﬁ?i@r 128 having the outer pad 130, the conductive trace 136, and the inner pad 142.

The integrated circuit packaging system 100 can include a number of the outer pad
130 connected to a number of the inner pad 142 with a number of the conductive trace 136.
The inner pad 142 can be formed at a central portion of the leadframe 302. The inner pad 142
can be formed closer to the central portion of the leadframe 302 than the outer pad 130.

The integrated circuit packaging system 100 can include multiple rows of the outer
pad 130 and multiple rows of the inner pad 142. The integrated circuit packaging system 100
can include a peripheral array of a number of the outer pad 130. The outer pad 130 can be
formed adjacent or inside a leadframe perimeter 402 of the leadframe 302.

The conductive trace 136 can be formed with a number of segments 404, which are
sections of the conductive trace 136 that are contiguously formed as a single integral
structure. The segments 404 can be connected or attached to each other between the outer pad
130 and the inner pad 142.

The segments 404 can be formed at a predetermined angle between one another. The

predetermined angle helps separate a distance between an array of the outer pad 130 for
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in the removal phase. The removal process does not affect or remove the connection layer 128. For
example, the removal process can include copper etch with a chemical solution including alkali. A
portion of the leadframe 302 of FIG. 3 at the leadframe bottom side 304 of FIG. 3 can be removed forming
the lead 102 and exposing portions of the molding bottom surface 168, the trace bottom surface 138, and
the inner padiboteyas sorecE MY, Titech denins of theeieitftaneB30ovd Getrdmavedier cthanpladframe

bottom side 304 sadeinGHise thgparialbpirMaved s endR A elEmduy benigaghd02 can be electrically

isolated from another of the lead 102. The lead 102 can be formed having the horizontal ridge 114

horizontally protrudiigrans Y dad Hon hdiehds sheeva 15 THECHBR L0riAPriddR 4B formed at
the lead top giled Ithe inteki@ddosizantglatklgent 14 can intude thelutdgadomepside ditcandihe ridge
upper side 118 abave the ridge lower side . The.lead tap side. can.include the ridge upper side
116, The rac LA s B e L R P S o o the
ridge upper sldé faede the Thmessivdderirel &hce 136 and the inner pad 142 can be protected or embedded

by the molding compqupg 166 dThe cRRAMClNELGsR A 30RO R InRePask 42 caRbadnafiected or not

removed during the removal process. It is understood that the removal groces_s does not attack or remove
the conductivi®treeEd 86 4RaNstk s pad 23S 142 apdyihe AgdYs didedverdd tnatemalisamisitte 302 having
the partially refaeved ¢ gian 308 thedvidepaniaelvantage with more efficient bottom or back etching due to
the leadframe 302 V”]%% bottom half-etch featur? Ctgﬁenrﬁ??éqggclg\@%%ontrolImg trheV gebmoval process.

. or ratrve .purposes € 1mtern . a condau 5.
Referring now to FIG. erein is shown the structure o in an application pﬁase. Yhe integrated

circuit packagifitpesistens 1odeesippihdiaiddamsppiicativpcietiddimciodinly soseethqritecsisirlroat,

dispense_ , Or E&Riﬂé’@éé@mc:tors."'ﬂ%? %9{1%?%9Eﬁ{é'&tngﬁ%ﬁ‘lgé'&gﬂﬁe&”ﬂnl@l@lﬁ@@ ANGHEG the dielectric
122 applied or filled directly on the trace bottom surface 138, the inner pad bottom surface 144, and the

molding bottdtH'Suffite T8 RIS &R SP8EHPrbtecHBP iSRS I fraeRIbeSHIatHAke 138 or the
inner pad botiamddgfacidetddmetal Idie dielgitrifld2 can electrically isolate the lead 102 and another of
f:gen'ead 102. The diglectric 153 GR6. "Rmgd sutanding e horlzonkos I di.Thgdiglectric 122
phase. The integrated circuit packaging system 100 can include a molding process including
liquid epoxy mold or compression molding. The molding process can also include tape
assisted molding with adhesive tapes applied over the integrated circuit 148 and applied on
the leadframe bottom side 304 to support and cover the partially removed region 308 and a
portion of the leadframe 302 protruded, penetrated, or sunk into one of the adhesive tapes.
The molding compound 166 can be molded over the leadframe 302, the connection
layer 128, the integrated circuit 148, and the internal connector 154. The molding compound
166 can be formed covering the leadframe top side 306, the connection layer 128, the
integrated circuit 148, and the internal connector 154.
It has been discovered that structural integrity of the leadframe 302 is preserved by
molding the molding compound 166 with a lower packing pressure unlike transfer molding
with a very high packing pressure thereby preventing the partially removed region 308 from
being bent down during molding.
It is also been discovered that the partially removed region 308 having the non-
removed thickness 312 formed in a controlled manner improves structural integrity of the
leadframe 302 thereby eliminating bent at the partially removed region 308 during molding.

Referring now to FIG. 7, therein is shown the structure of FIG. 6 in a removal phase.

The integrated circuit packaging system 100 can include a removal process including etching
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be formed directly on the ridge lower side 116. The dielectric 122 can be formed surrounding the lead top
portion 106. The lead top portion 106 can include the lead top side 110. A plane of the lead top side
110 or a plane of the ridge upper side 118 can be coplanar with a plane of the dielectric top side 126.
The dielectric 122 can include the dielectric bottom side 124 and the dielectric top side 126 opposite the
dielectric botiorthsitkeneed. phaec diie crieclioltione &itl dops ndiaribet @bovadre thosduetii@alpger120.  The

lead bottom pogian, 1 0daikPenexeesed framethe sieleatlie 13gpel NeleagdatiamhRetion AR can

protrude from the dielectric bottom side 124. The lead bottom portion 104 can include the lead bottom
side 108 beldFtlingidlkdric bottom side 124. The conductive layer 120 can be below the dielectric
bottom side 124. A pbeintedatddaditanit paZkAding Sysatem 1dQ0raak hlute@dqpaekagBlsingulation

process to produge indidalunits ot Rackages of he nteraled siteylt packaaing gystam 400. The
package singulation process can mclude a mec anlé)ﬂ oﬁ&btlcailprocess. he mo ding compound
166 can inclufd e ieslelpritoaorskisrezolil Aidshe 7onea pridhetsheeimactdidd. de-potizamiathside 170 can

be coplanar withg.plangrfdhs dislesticAansherizenia! sited72.ef 1he dislsrtiad a2 pamgigerring now

to FIG. 9, therein is shown a cross-sectional view of an integrated circuit packaging system 900 in a
second embd8REH EZAB ?)Qéé’ér]ft[ﬁ‘rv}erﬂlﬁ’rﬂeﬁé%féé‘ra?eegeﬁfﬂfﬁﬂ‘}%%ﬁ?é@qﬁéog}/%é’ §9b 14N be formed

in a manner sexilapao the integrated circuit packaging system 100 of FIG. 1, except for additions of an

attachment, a devi and nnector, and the formatipn .of the moldi ompound 166 of FIG. 1.

Tha inteorated ared e IR e Mo IR T SRS A FOmRRHY SRt Loou o
lead top portiop0E, laakaehdutteansidedd 382 alleabioteiy it ¢1da0! &t lesacbaderthetizothtalesitie®12, and a
horizontal ridgg.9fli having a ridge lower side 916 and a ridge upper side 918. The lead 902 can be

formed in a manner similar to the lead 102 of FIG. 1. The integrated circuit packaging system 900 can

include a conductivéayerieotehrdes bléiestincyss Hvidged wisiedthd Hotiutihsitides 2rehdd dielectric top
side 926. Tha oabhictitte layer BRRrandt thecdirtedtie Bp2sirnl be datmedhie shanampetgeniladeo the
conductive la 0 of FIG. 1 and the dielectric 122 of FIG. 1, respectively. The integrated circuit
otk sy T B B R e e o S o outer
pad 930 havipgrtam otitee pdechppomidetbte 932

The conductive trace 136 and the inner pad 142 can be protected or embedded by the
molding compound 166. The conductive trace 136 and the inner pad 142 can be unaffected or
not removed during the removal process. It is understood that the removal process does not
attack or remove the conductive trace 136 and the inner pad 142.

It has been discovered that the leadframe 302 having the partially removed region 308
provides an advantage with more efficient bottom or back etching due to the leadframe 302
having a bottom half-etch feature thereby effectively controlling the removal process.

Referring now to FIG. 8, therein is shown the structure of FIG. 7 in an application
phase. The integrated circuit packaging system 100 can include an application method
including screen print, spin-coat, dispense, or capillary action.

The integrated circuit packaging system 100 can include the dielectric 122 applied or
filled directly on the trace bottom surface 138, the inner pad bottom surface 144, and the
molding bottom surface 168. The dielectric 122 can protect or insulate the trace bottom
surface 138 or the inner pad bottom surface 144.

The dielectric 122 can electrically isolate the lead 102 and another of the lead 102.

The dielectric 122 can be formed surrounding the horizontal ridge 114. The dielectric 122 can
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and an outer pad top surface 934. The connection layer 928 can include a conductive trace 936 having a
trace bottom surface 938 and a trace top surface 940. The connection layer 928 can include an inner pad
942 having an inner pad bottom surface 944 and an inner pad top surface 946. The connection layer 928
can be formed in a manner similar to the connection layer 128 of FIG. 1. The integrated circuit
packaging syetdmnasbdagatinelute adsadevwateiialdd. dheulicdrgisahdingaa babuirdctiveowid950 and a
base active siglei@RPof Beriegpated circuit packaging system 900 can include a base internal connector
954. The base integrated circuit 948 and the base internal connector 954 can be formed in a manner
similar to the integratsd LR PAEISR RS Auigiide theclsid 'eBriscidP 188 8. te IedhiRtively.

The integrateddeinauibpagkaging systepe 9pfcaiddrnalRideamar adidehtayzh 9pfhnebicihaitachesa stack
integrated cirtcouit 1%%%8 the base integrated circuit 948. The stack integrated circuit 958 is a
semiconductordevice. ~  The stack integrated circuit 958 can include a stack inactive side 960 and a
stack active side 96Phephdisitaichi23tertkinvdedivehsidielogoc Patiaspasikdanted rab theidielic9ss tean be
mounted 0Ve£i§891ﬁ@é&p&ﬁ?&(@%%féﬁ!&}ﬂtb%ﬂgmﬁﬁfe@ﬁmﬂ@dﬁ@ﬁ&%@%l%ﬁ&ﬁ%ﬁﬂzﬁié&%@%@n include a
semiconductor device including a wirebond die or an integrated circuit die. The stack integrated circuit
958 can inclufe SARILEENR et side 960 facing the base inactive side 950. The stack integrated circuit
958 can include theTsiarlsdriacive [sicle 9 604adiadiad jostucloas thénbekivaisitiz 95 Witld te@atiach layer
956. For illustrati urposes, the stack integrat: ircuit 958.i own having a width greater than a
it of the HLE L CHAp S G S e S B e cncui
958 and the lsaseniitelgrie tbadrbaitoda Sidan03eboloanthtetigitrtifobeseimpite, bdidie sotideasteck integrated

circuit 958 can,he PPRERFIBLRIY aauakieainiditef fae base integrated circuit 948. Widths of the stack
integrated circuit 958 and the base integrated circuit 948 are horizontal distances between horizontal
extents of the stack iNtegtstsydr&itosgaskectng BUeniddr&fdd iardr g4B2GkAgsetiEIRion The
integrated cirpti¢RackagogysiemM®OADeaR tichiciegestaCkhintakdadconnectopbdginhicRisman
electrically colrbgu? ive ol Qneegltor. %.nrlljrr}bcegsgz ghefn%iﬁr&ke{%eegﬁ%lﬁga r}eoctgga?foogan be connected or
attached to the stack actve su:riléué R & nurmber of the outer pad oppsur dce 634. The stack internal

connector 964 can bbediretdipondnewotel padtopsinfacd®©32plding The integratbdidrdiiR pAckaging
system 900 canninglugle A MelingLRPOMARR6; Whighrovsss A SRTICPPAIEISF Rackage e seal a

semiconductor device providing mechanical and environmental protection. The molding compound 966
can be formetPRVEALthedidiectiithe s1trkie dAtrection layer 928, the base integrated circuit 948, the

base internal connerigsrbd ke aitanb. layaic@sh,ithestack inegraiedeircuivoos andtthesiack internal

connector 964. The mqlding compoupd.966 can be applied, over the dielectric top side 926, the outer pad
530, the condEHho HaH U B Tcy o A b Do S e e SR e erna

connector 95u¢hatattanhuiaperlogBighps stacifthteg et doroieduit 958 nasdsthelatarkhintetzaitcdnnector 964.

The molding gompaund, 308 SR inehds ipolding.Beitemisiiacs A8 A niane ahihe.malding bottom
surface 968 can be coplanar with planes of the outer pad bottom surface 932, the trace bottom surface

938, and the FARRHAGPBO MOl B Abe PRKIRIIMBYBRAAS ShFfYEel068 and the inner pad bottom
surface 944 can beTiekilycanetheithiaitesittatopesifladd2®00 cahheci@iding £onipauRth@eolean include a

molding non-horizontal.side 970 Wé]ich is a horjzontal extent of the moldjng,com 966. A plane of
the moting HSHHORSEAT L B0 SR e o A A e PR AL TObhOrksitl ice 072 of
the dielectric 822horhrendiékadtrid homchohizontalasidde® P24 dav ngrizatgalexee sidoOtHeadiblandge 922.

upper side 918. The lead 902 can be formed in a manner similar to the lead 102 of FIG. 1.
The integrated circuit packaging system 900 can include a conductive layer 920 and a
dielectric 922 having a dielectric bottom side 924 and a dielectric top side 926. The
conductive layer 920 and the dielectric 922 can be formed in a manner similar to the
conductive layer 120 of FIG. 1 and the dielectric 122 of FIG. 1, respectively.
The integrated circuit packaging system 900 can include a connection layer 928. The

connection layer 928 can include an outer pad 930 having an outer pad bottom surface 932
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It has been unexpectedly found that the stack integrated circuit 958 mounted over the base integrated
circuit 948 improves device integration. It has been unexpectedly determined that the stack internal
connector 964 attached to the outer pad top surface 934 allows the stack integrated circuit 958 to be
electrically connected to the base integrated circuit 948 and an external system. Referring now to FIG.
10, therein isasdowrradiawcarsotzcarithobhe Goonetimanueiciite con theliske grenadieircuirgsackaging

system 100 ig3 furiher embodimentafihe presatinuentiguifie.-neihed-100RNIHI8R  iprgning a lead
having a horizontal ridge at a lead top side in a block 1002; forming_ a connection layer having an inner

pad and an ot AHITRRAAYCO RIS TS B HEMRISTUSHE SRS ah WA EP PRFHBHLIPsurface in a
block 1004; matirgarlindegrated @irtyiroas dhe e nempddin adtoek $006i applyinageeanolding

compound, hgvi(gq@rgpﬁ' bottom surface, over the integrated circuit, the inner pad, and the outer pad
in a block 10 a§] and applying a dielectric directly on the molding bottom surface and the inner pad bottom
surface in a block 16h®integrafq girdpihagchagingdistiove?ed thatnpladatebpstdeiagidalt pertkbifg system of

the present inyeplionHNishes inpRMBDtARY Beietripre Lnkoow W@J‘Qt@@ﬁ\@i'@i‘i’éﬁi%&lﬁ!ﬁ@g}ﬁg capabilities,
and functional aspects for an integrated, circuit packaginﬁ%system with connection, The resulting method,

process, appSYeiis B e sl Pasmidiermel seaRs s g h o R e ated sachle Bred hblicated,
highly versatitasanatefigcivnaccandsa surpastialydand tnahstclisiyiinoplemeaaiedebyiadaptirsgoknown

technolpgies .dl%r]f t&l;cjsmrtg%%lt&l)éo%lﬁiée@rf% fﬁ%‘ﬁ&."{, :I;1erlsdee 1g/)nlo[nically manufacturing integrated circuit
packaging systems fully compatible with conventional'manu ac‘wrlng methods or processes and

technologies.  Albehatcgnpiettamenspadtaging eypiesdiilinoe midnds ahattiohalyeb956uphorts and

services the histafical rand At sRAUCING EO5E @mplﬂyée%%g%@a@a@ JngraasingRerrEMaace-
These and other valuable aspects of the present invention consequently further the state of the

technology t a8 e ieRigevdictor d@Visfe the invention has been described in conjunction with a
specific best mode,This dadreinpgatsioaet tirad snany alteinativescmoddicatiaas ssodvariaiiasis will be

apparent to those sk&lée%yothe Sell{et' light of th .aforggg%g,f[iﬁscri%i%.Ar\g%ardinglygijlgs intgnded to

active (6] ack 1nactive s1 € C1rc an be
embrace all SUch a‘ﬂernatlve%? madifications, and variations atgﬁaa within the scope 0 {fié included

claims. All mattarscdithentoioreaseirfisetihéranuor XHolinrinxepisdbenpartying drtadingsudr 83 be
interpreted ingRillugiesive-aashARRNIMITRY SENRE  WhALER MAISH IS inte orbich Methagof manufacture of

an integrated circuit_[;l)lacka ing system comprising: S _
e stack infegrated circuit 958 can include the stack inactive side 960 facing the base

inactive side 950. The stack integrated circuit 958 can include the stack inactive side 960
attached to the base inactive side 950 with the attach layer 956.

For illustrative purposes, the stack integrated circuit 958 is shown having a width
greater than a width of the base integrated circuit 948, although it is understood that widths of
the stack integrated circuit 958 and the base integrated circuit 948 can be of any length. For
example, a width of the stack integrated circuit 958 can be approximately equal to a width of
the base integrated circuit 948. Widths of the stack integrated circuit 958 and the base
integrated circuit 948 are horizontal distances between horizontal extents of the stack
integrated circuit 958 and the base integrated circuit 948, respectively.

The integrated circuit packaging system 900 can include a stack internal connector
964, which is an electrically conductive connector. A number of the stack internal connector
964 can be connected or attached to the stack active side 962 and a number of the outer pad
top surface 934. The stack internal connector 964 can be directly on the outer pad top surface

934.
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forming a lead having a horizontal ridge at a lead top side; forming a connection layer having an inner pad
and an outer pad directly on the lead top side, the inner pad having an inner pad bottom surface;
mounting an integrated circuit over the inner pad; applying a molding compound, having a molding bottom
surface, over the integrated circuit, the inner pad, and the outer pad; and applying a dielectric directly on
the molding bottom Biarfaéeeand wieciinickagisoticins dHdcan inclpderhapiditoeoarpelaimiad.in claim 1

wherein forming dhe.weRNEEIRR JRYEROHAGSRIING, (e RONRESHP B AYE ARG SneanluGiive trace
directly on the horizgontal ridge. 3. The method as claimed in claim 1 wherein forming the connection

layer include&¥orAfHEP BTRE RGh REURET Py EPh RAT™S CORMIENIBa B abschumed ¥ sHRAG R and the
outer pad. didledifie aRthibd asnalaimoeddnecads) Ihtubivericearprdingdamitty acoacuativendayer directly

on a lead bottom side gEihg lead,, 1,5, Tae me'ied anclaimedin UL further comprieing mounting a
stack mtegratea Circuit ovier the mtegr}éted circuit. 6. Amethod of manutacture of an integrated circuit
packaging systerctomiptisiy: fridiigcaneatnidaRtagan horipohesl eidgehatdacleeid edppsitils; 926,

the outer pad 930, the conductive trace 936, the inner pad 942, the base integrated circuit 948,

the base internal connector 954, the attach layer 956, the stack integrated circuit 958, and the

stack internal connector 964.

The molding compound 966 can include a molding bottom surface 968. A plane of
the molding bottom surface 968 can be coplanar with planes of the outer pad bottom surface
932, the trace bottom surface 938, and the inner pad bottom surface 944. The molding bottom
surface 968 and the inner pad bottom surface 944 can be directly on the dielectric top side
926.

The molding compound 966 can include a molding non-horizontal side 970, which is
a horizontal extent of the molding compound 966. A plane of the molding non-horizontal side
970 can be coplanar with a plane of a dielectric non-horizontal side 972 of the dielectric 922.
The dielectric non-horizontal side 972 is a horizontal extent of the dielectric 922.

It has been unexpectedly found that the stack integrated circuit 958 mounted over the
base integrated circuit 948 improves device integration.

It has been unexpectedly determined that the stack internal connector 964 attached to
the outer pad top surface 934 allows the stack integrated circuit 958 to be electrically
connected to the base integrated circuit 948 and an external system.

Referring now to FIG. 10, therein is shown a flow chart of a method 1000 of
manufacture of the integrated circuit packaging system 100 in a further embodiment of the
present invention. The method 1000 includes: forming a lead having a horizontal ridge at a
lead top side in a block 1002; forming a connection layer having an inner pad and an outer
pad directly on the lead top side, the inner pad having an inner pad bottom surface in a block
1004; mounting an integrated circuit over the inner pad in a block 1006; applying a molding
compound, having a molding bottom surface, over the integrated circuit, the inner pad, and
the outer pad in a block 1008; and applying a dielectric directly on the molding bottom

surface and the inner pad bottom surface in a block 1010.
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forming a connection layer having an inner pad and an outer pad directly on the lead top side, the inner
pad having an inner pad bottom surface; mounting an integrated circuit over the inner pad; attaching an
internal connector to the integrated circuit and the inner pad; applying a molding compound, having a
molding bottom surface, over the integrated circuit, the inner pad, and the outer pad; and applying a
dielectric directly onlthe. nifoldindasottdneaeriacehanthenmiemiaicparpbtionskagifgceystem of, thhe method as

claimed in clajm&whgkaibiorminaba rprngttion laveidResludesiriming the.canpectiondayer having a
conductive trace directly on the harizontal ridge and the dielectric. 8. The method as claimed in claim

6 wherein forfARGHHEcorMb BRI ABRTedForAting eEalsh FUEHEn PASKASHIS IR S Bodctive trace
attached to anchisteigral WithrtkelimaempadangdbeQuigsapads, device] peomethadds clgiraadisn claim 6

further comprsing, .. 0fming. &, Enductive Iayer diiesty, on, lead pertopside. of the leady and wherein:
applying the el C{I’IC includes app?ylng the dielBetic avw%g 3 dietéctric bottom side above the
conductive lagsprisingly 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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10. The method as claimed in claim 6 further comprising: mounting a stack integrated circuit over the
integrated circuit; and attaching a stack internal connector to the stack integrated circuit and the outer
pad. 11. An integrated circuit packaging system comprising: a lead having a horizontal ridge at a lead
top side; a connection layer having an inner pad and an outer pad directly on the lead top side, the inner
pad having aWVirhér Paichbbitom surface; an integrated circuit over the inner pad; a molding compound,
having a molding bottom surface, over the integrated circuit, the inner pad, and the outer pad; and a
dielectric directly orl the nfoIdE86tS SARHEE W d YhedhnB LMot TR EuPAaSing $359 e system as
claimed in claismpdsinperein the connection layer includes a conductive trace directly on the horizontal

ridge. 13. The system as cl lﬂged in %I%ll%n %1\?{ geg%{naﬁtc]gd 8{)1rs11%%t;|on layer includes a conductive trace

attached to the inneprﬁggo\%c?atl e outer pa
forming a connection layer having an inner pad and an outer pad directly on the lead
top side, the inner pad having an inner pad bottom surface;
mounting an integrated circuit over the inner pad;
applying a molding compound, having a molding bottom surface, over the integrated
circuit, the inner pad, and the outer pad; and

applying a dielectric directly on the molding bottom surface and the inner pad bottom

surface.

2. The method as claimed in claim 1 wherein forming the connection layer
includes forming the connection layer having a conductive trace directly on the horizontal

ridge.

3. The method as claimed in claim 1 wherein forming the connection layer
includes forming the connection layer having a conductive trace attached to the inner pad and

the outer pad.

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

layer directly on a lead bottom side of the lead.

5. The method as claimed in claim 1 further comprising mounting a stack

integrated circuit over the integrated circuit.

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

forming a lead having a horizontal ridge at a lead top side;

forming a connection layer having an inner pad and an outer pad directly on the lead
top side, the inner pad having an inner pad bottom surface;

mounting an integrated circuit over the inner pad;

attaching an internal connector to the integrated circuit and the inner pad;

applying a molding compound, having a molding bottom surface, over the integrated
circuit, the inner pad, and the outer pad; and

applying a dielectric directly on the molding bottom surface and the inner pad bottom
surface.
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14. The system as claimed in claim 11 further comprising a conductive layer directly on a lead bottom
side of the lead. 15. The system as claimed in claim 11 further comprising a stack integrated circuit
over the integrated circuit. 16. The system as claimed in claim 11 further comprising an internal
connector attached to the integrated circuit and the inner pad. 17. The system as claimed in claim 16
wherein the connection layée indihadsaa elanaettivecirane tdirdetiofotmaigohigopeaneidpa dmdthe dielectric.

18. The systemag.claimad.nnelaiinttiwherglp thenconnestionilayendodiaas acendustysnirace attached
to and integral with the inner pad and the outer pad. 19. The system as claimed in claim 16 further

comprising: d'88hattiRfdislE ifirectly on a lead bottom side of the lead; and wherein: the dielectric

includes a dielectrig,bottory sde. gbgve, e conductiye lavey . 20, The Sxatem aalaimedin claim 16

further comprising: a stack integrated circuit over the integrated circuit; a stack internal connector
attached to thechtdeskfimpeig eatieeccoivatsiti et Yhichavited peehductive trace attached to and integral with

the inner pad and the outer pad.

9. The method as claimed in claim 6 further comprising:
forming a conductive layer directly on a lead bottom side of the lead; and
wherein:
applying the dielectric includes applying the dielectric having a dielectric bottom side

above the conductive layer.

10. The method as claimed in claim 6 further comprising:
mounting a stack integrated circuit over the integrated circuit; and

attaching a stack internal connector to the stack integrated circuit and the outer pad.

11. An integrated circuit packaging system comprising:

a lead having a horizontal ridge at a lead top side;

a connection layer having an inner pad and an outer pad directly on the lead top side,
the inner pad having an inner pad bottom surface;

an integrated circuit over the inner pad;

a molding compound, having a molding bottom surface, over the integrated circuit,
the inner pad, and the outer pad; and

a dielectric directly on the molding bottom surface and the inner pad bottom surface.

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

conductive trace directly on the horizontal ridge.

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

conductive trace attached to the inner pad and the outer pad.

14. The system as claimed in claim 11 further comprising a conductive layer

directly on a lead bottom side of the lead.

15. The system as claimed in claim 11 further comprising a stack integrated circuit

over the integrated circuit.
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16. The system as claimed in claim 11 further comprising an internal connector

attached to the integrated circuit and the inner pad.

17. The system as claimed in claim 16 wherein the connection layer includes a

conductive trace directly on the horizontal ridge and the dielectric.

18. The system as claimed in claim 16 wherein the connection layer includes a

conductive trace attached to and integral with the inner pad and the outer pad.

19. The system as claimed in claim 16 further comprising:
a conductive layer directly on a lead bottom side of the lead; and
wherein:

the dielectric includes a dielectric bottom side above the conductive layer.

20. The system as claimed in claim 16 further comprising:
a stack integrated circuit over the integrated circuit; and

a stack internal connector attached to the stack integrated circuit and the outer pad.
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