INTEGRATED CIRCUIT PACKAGING SYSTEM WITH MULTIPLE ROW LEADS 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 multiple row leaded packages.
BACKGROUND ART Market growth for high density and high output/input integrated circuit packages
has resulted in a trend for electronic products that are lightweight, smaller in size, multifunctional, and

capable of evEXTRGRSTEINOITRC EPEe4usCKleGING SFSTERISBICH 3 TPhaROWSEPADRICtS, global
positioning systems (GPS), satellites, communication equipment, consumer products, and a vast line of
other similar products are in eA&DAIIEEEOP PFOMANDIEACTURPIJJERE@Tust be capable of competing
in world markets and attracting many consumers or buyers. It is very important for products to continue to
improve in features, performance, and reliability while reducing product costs, product size, and to be
available quickly for purchase by the COI’]SUHP%@_%EIE% ELD Smaller packages need to be electrically
connected with other parts and components. As the smaller packages with more circuits continue to get

shrink in size, thereﬂﬁeap%%ﬂi%%ﬁg&?eﬂftggQ&?ef'i&iiy%ﬁ‘ﬁl'%t@ﬁ&@%é%%ﬁ%?%ﬁé@%ﬂg}ﬁf%ﬂackage

connectors to support continually increasing amounts of electrical connec o and from those smaller
packages. MYRPEIIHY b EARING ARLA BHEMS Vi fadsRthaeetectrical connections of packages as
the sizes of the packages continue to shrink in size while the circuits inside those packages continue to
increase. It is also critical that the electrical connections are created and placed with precision so that
each of the electrical connections can be spte§@RANBEMBhe another. Smaller packages must be able
to connect to circuit boards and deliver increasing functionality, speed, and performance. In view of the

economic and techhSGGcEIWHIon Gl serstiicad bigBio-CPHICAP I A sealnd ) sukpaekdge° tsse problems.

resulted in a trend for electronic products that are lightweight, smaller in size, multi-
functional, and capable of ever increasing higher speeds. Electronic products such as cell
phone base products, global positioning systems (GPS), satellites, communication equipment,
consumer products, and a vast line of other similar products are in ever increasing global
demand.

Products must be capable of competing in world markets and attracting many
consumers or buyers. It is very important for products to continue to improve in features,
performance, and reliability while reducing product costs, product size, and to be available
quickly for purchase by the consumers or buyers.

Smaller packages need to be electrically connected with other parts and components.
As the smaller packages with more circuits continue to get shrink in size, there is a greater
need to produce the smaller packages with more and more package connectors to support
continually increasing amounts of electrical connections to and from those smaller packages.

Thus, an increasing need remains to increase the electrical connections of packages as
the sizes of the packages continue to shrink in size while the circuits inside those packages
continue to increase. It is also critical that the electrical connections are created and placed
with precision so that each of the electrical connections can be spaced apart from one another.
Smaller packages must be able to connect to circuit boards and deliver increasing
functionality, speed, and performance. In view of the economic and technological
challenges, 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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In view of the ever-increasing commercial competitive pressures, along with growing consumer
expectations and the diminishing opportunities for meaningful product differentiation in the marketplace, it
is critical that answers be found for these problems. Additionally, the need to reduce costs, improve
reliability and product yields to meet competitive pressures adds an even greater urgency to the critical
necessity for diffdingtianewerdhe tketplasblems. criticgofigioms wsthbsd prisblemdi¢rgvier déensiong sought

after but prio%@@ﬁﬁlﬁ?ﬁ@?%é have pettadahtgssu @HW%@!&S BeuthyseigoIigRsto these
problems have Ion%eluded those skilled in the art. DISCLOSURE OF THE INVENTION The present

invention proffIEEWiNfe et B ARGYE LR SLPEISY Brdlft Pl giner /5t iferithg: forming a

first lead adjagentand siag@esbdiin.a second lead, the first lead having a first external connection portion

with & first external capductive aver,and.a frst interna) connection partion ihs. st exdeingy connection
portion oriented Iateraﬁy outwards from the first internal onnection por |8n, and the second lead having a
second externeil ebgiievtivagseriommwitiusl escundd thisesplaticondudivve pageanblasicsieoendtbileernal
connection pgiieniaaNgsng.an integrated circuit device with the first internal connection portion and
with the second internal connection portion; forming an encapsulation over the integrated circuit device

with the first lead and the second lead exposed; and forming a solder mask on the encapsulation, on the

first lead, and on the second lead wilhthe fystREespalge pdyetiyedayer and the second external

conductive layer exposed from the solder mask. The present invention provides an integrated circuit
packaging system, in@uglinga@ifitshiradiaving a firstiternalcRnRastosry pertieR wMtbiadistiexternal
conductive layer and a first internal connection portion, the first external connection portion oriented

laterally out BRSO IHEL R OB R M b%‘ﬂi A AR RESEF oM LU b8t BRd staggered
to the first ledtsthadbeang ieddtlkavinglaeecondnepdeinamidnnéctionportaonditttiacsskgeantghéxternal

conductive layqr, gngla RGCoNM JfRI %ﬁ?ﬁ%ﬁ‘%ﬁé‘Of’ﬂré?.oerﬂ%af‘%%%%%ﬁeBO‘EH&H‘iBHS%’t‘é%F GRpNReted with the

first internal connection portion and with the second internal connection portion; an encapsulation formed
over the inte@rterddsiréam dbeiBesihvtethd frsrea@mRertive. stbHYE leesandxsedduvirsdaaseetder mask

formed on thexeneapssiatiamnoputisdfiteiiead.@nd exndhrisesrmedeathydthibe figlaytaiaalgonductive
layer and the second external conductive layer exposed from the solder mask. Certain embodiments

of the inventiSA A HRFEH Yo fL B SRA L SR 4ALitEH o 6y it priLe s th B R FORRE iBbve. The
steps or elenpentsnvikhdedomie appare ittonthasanskibadintihe astifiamaa eadig ofoihevialldtwing detailed

description erlll%%rta%lc(g rC]II\'I(\)Illltlt[] c{ee\tlec%e\rx}ﬁﬁ Hq)etﬁrestalce:g A Is% O(ljlr \élaiIH%)S('pOSCd; and forming a solder
mask on the encapsulation, on the first lead, and on the second lead with the first external
conductive layer and the second external conductive layer exposed from the solder mask.

The present invention provides an integrated circuit packaging system, including: a
first lead having a first external connection portion with a first external conductive layer and
a first internal connection portion, the first external connection portion oriented laterally
outwards from the first internal connection portion; a second lead formed adjacent and
staggered to the first lead, the second lead having a second external connection portion with a
second external conductive layer and a second internal connection portion; an integrated
circuit device connected with the first internal connection portion and with the second
internal connection portion; an encapsulation formed over the integrated circuit device with
the first lead and the second lead exposed; and a solder mask formed on the encapsulation, on
the first lead, and on the second lead with the first external conductive layer and the second
external conductive layer exposed from the solder mask.

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
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BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1 is a top plan view of an integrated circuit
packaging system in a first embodiment of the present invention. FIG. 2 is a cross-sectional view of
the integrated circuit packaging system taken along a line 2--2 of FIG. 3. FIG. 3 is a bottom view of the

integrated circuit packaging system. FIG. 4 is a top plan view of an integrated circuit packaging
system in a sdedett i@ntbodinEnnot tikadrasehtvvenionng derisd Slpscaipriogsvdatitikanviel of the

integrated cirgiyit RREKEHRAEMALER ARG a line 5--5 of FIG. 6. FIG. 6 is a bottom view of the
integrated circuit packaging system. FIG. 7 is the structure of FIG. 2 in a layout forming phase of

manufacture. FIG. 8 is the structure of FIG. 7 in an assembly connecting phase. FIG. 9 is the structure of
FIG. 8 in an encapsulating phasegrEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a top plan view of an integrated circuit packaging system in a first
embodiment of the present invention.

FIG. 2 is a cross-sectional view of the integrated circuit packaging system taken along
a line 2--2 of FIG. 3.

FIG. 3 is a bottom view of the integrated circuit packaging system.

FIG. 4 is a top plan view of an integrated circuit packaging system in a second
embodiment of the present invention.

FIG. 5 is a cross-sectional view of the integrated circuit packaging system taken along
a line 5--5 of FIG. 6.

FIG. 6 is a bottom view of the integrated circuit packaging system.

FIG. 7 is the structure of FIG. 2 in a layout forming phase of manufacture.

FIG. 8 is the structure of FIG. 7 in an assembly connecting phase.

FIG. 9 is the structure of FIG. 8 in an encapsulating phase.

FIG. 10 is the structure of FIG. 9 in a frame removal phase.

FIG. 11 is the structure of FIG. 10 in a masking phase.

FIG. 12 is a flow chart of a method of manufacture of the integrated circuit packaging

system in a further embodiment of the present invention.

BEST MODE FOR CARRYING OUT THE INVENTION

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

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

detail.



FIG. 10 is the structure of FIG. 9 in a frame removal phase. FIG. 11 is the structure of FIG. 10 in a
masking phase. FIG. 12 is a flow chart of a method of manufacture of the integrated circuit packaging
system in a further embodiment of the present invention. BEST MODE FOR CARRYING OUT THE
INVENTION The following embodiments are described in sufficient detail to enable those skilled in the
art to make and useltisedinversohoniretonodintatswiobahattethaic samiotirge N atio welleteident based

on the present disglps W iandNaloySIeMn P RARASRS m@%@%@a&gﬁgﬂgﬁ&@é@ﬁ[ti&)ﬁnﬁﬁﬁﬁéthoUt
departing from the scope of the present invention. In the following description, numerous specific

details are gitRMD BRSNS a86FAGE H UM rLHgh § Kthe SHOLMbnR ety dhe itdii ol aBparent that
the inventiondnayilye practicadriwitiousth@sergpeaifimdetailsraiyostdew taiaibid ohsauting,theipresent

invention, some el inawn. irouits, system configurations.and rogess stops are, nat disclosed in detail.
The drawings showing embodiments of the sys?em a séml-%ffag Smmatic and not to seale and,

particularly, sormey ofitnéatiimensions are for the clarity of presentation and are shown greatly exaggerated
in the drawing FIGsygimilalysAlthonsiuie.views g dranings shiramnfoneasemefegsripgon and

generally show similar orientations, this deﬁ:ction in the FIGs. is arbitrary for the most part. Generally, the
invention carf BBt H Y APbrRstatiBRsrat Ry essTiRinT RS ssRRIFRete e e 18l and
described hayiagigemerfieaturesdneanmen, dadichilfybanadseaseal ofitusiatiorefelescsiptins;adnd
comprehensi(llﬂether&? nﬁ'éﬁl” ra%Qq)leike featlslrreesd qne to %ré)%tlhern}/vilsl orgic{'narilg/ Ee described with similar

m n nui st e CC embodiment, €fCc. as a .
reference numeraﬁs. eem odlmenefs have been num ere(ﬂ?rst emBodlmen secon emsi)odlment, etc.

as a matter ofndéscriptivecophvesianceiand and aot intendeditd ahevamnpthiéesigaificearce or provide
limitations fOVpHJ%dRJ g present invention.

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

LT3 LRI T3

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
the figures.

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

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

Referring now to FIG. 1, therein is shown a top plan view of an integrated circuit
packaging system 100 in a first embodiment of the present invention. The top plan view
depicts the integrated circuit packaging system 100 without a portion of an encapsulation 102
to expose first leads 104, second leads 106, an integrated circuit device 108, a die pad 110,

and internal interconnects 114.



For expository purposes, the term "horizontal" as used herein is defined as a plane parallel to the plane or
surface of the present invention, regardless of its orientation. The term "vertical" refers to a direction
perpendicular to the horizontal as just 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 e figegented circifedeaien 108" imednis ghdgtdisaraiishdiastacemtacti vetideandelements.
The term "dirgetly QR" means thatthargscdifraicopiashRetwreheps clemrutand Rpoheglement
without an intervening element. The term "active side" refers to a side of a die, a module, a package,

or an electrorfE SHUBLHTE PRGN RtRR IFELAES) FAISHE ARG Hie RSSO MHAVIR SIIRRORES Y67 EBAnection to
the activg cirel&&t;@Wﬁhi&Wie, the module_,_ the packag_e, or the electr_onic structure. The term
processing" as useg heteln. nclydes denosifion o material orphotoresish, patteining. xposure.
development, etching, cféanlng, analor removal ot the matérial or p%otoress{ as required in forming a
described stradurlectricalRefentingiingwio mipointthendifok ushonpreatdp hlanngrmnbian iegfated circuit
packaging sygtemda afitst ?Jakh%g{ %}%Ee% 1 BIRISOLINVENHRNnEBRIQP-RIaR s depicts the
em W

integrated circuit packaging syste D0 without a portion of an encapsulation 102 to expose first leads
104, second lE¥dQ PPV AR Ml iidef0rd ait Hevieecresthy Hist adsitY: drdsrearisriitEttotfects 114.
The integratedtegiauit denice 108ds avsinfegiategadirclil having amen-adivecsideand an attive side
having cwcwt& fabrll%?tedl&egﬁgn. The |%e%rated cchﬁgel:h/Eecer ]fgcfccl:ra(l:gij[nglctigeiggvgl}[e tr’r? g?chlp, an
avmgge ectronic ci)rcu&?y. e internal

. . encapsulation protects Ort10ns O
mtegrated cwcw?l?no u?e, or any |Ir)1tegrate§ co?nponen

interconnectdi poigddegimbcrmstars&lectrical structure for mechanically and electrically connecting two

end points, and for e H}E?ﬁ'@?&stqéﬁ%ﬁ%@%%ﬁ@oﬂd@%d&@?ﬁc@&&@&@%ﬁ&ﬁ?iBPQPE@QH?&i%VStem 100
n

but not part of the integrated circuit device 108. The encapsulation 102 is detined as a cover over the first
leads 104, thBRXEEIRAREHAS STDB R GPREg ua @it ulthdiiideadial Mhsadibsirted adineeit dternal
interconnectsiitlghdThe encapsiakiaoriad atsaeproiecinihesapartionswiibeiintegmtecicirmut packaging

system 100 by providing & hermetic.seal, . Thefirst leads. L0d, cap.be formed from copper, conductive
alloys, or of a materia avmgppropertles S|m|}ar 0 copper MatiiRis. The firet ISR 104 €A Be oriented
adjacent the piekpamd 4Bterhitb0can be formed of the same material used to form the first leads 104. The

die pad 110 can pravide;siryciakand CoRaHEIKENPRESISS I %@ﬁ@ﬁﬁﬁ(ﬁ&ﬂ? BlEGHhRAREFIINg System
100. The first leads 104 are not attached to and extend perpendicularly from the die pad 110 towards

perimeter sidb 1286 merEpahEdratids 2D CrisaRH AR Hisclesdsiedle EatleashthtirkitBads 104 can
include a firsbexteriat caRRacior P atianell 8 ranek e ikstdiastab cQBRREHON8 PRI MiA2 hternal

connection portion 120.

The first external connection portion 118 can be closer to the peripheral of the
integrated circuit packaging system 100 than the first internal connection portion 120. The
first internal connection portion 120 can extend laterally from the first external connection
portion 118 inward towards the die pad 110. The first internal connection portion 120 can be
used to redistribute electrical signals or electrical potential levels from one location to a
different location within the present invention.

The first external connection portion 118 of the first leads 104 can be oriented with a
first offset 128. The first offset 128 is defined as a distance between the first external
connection portion 118 and the perimeter sides 116 closest to the first external connection
portion 118.

The second leads 106 can be oriented adjacent to, staggered to, and at alternating
locations with the first leads 104. The second leads 106 can be formed from a material

similar the material used to form the first leads 104. The second leads 106 are not attached to



The first external connection portion 118 can be closer to the peripheral of the integrated circuit packaging
system 100 than the first internal connection portion 120. The first internal connection portion 120 can
extend laterally from the first external connection portion 118 inward towards the die pad 110. The first
internal connection portion 120 can be used to redistribute electrical signals or electrical potential levels
from one locatidrexdeaddifferertitokatiofrovitihe Whe prdselit inverdiorhe perimigicfirsidexterpalfcdanection

portion 118 of the firstilsads 1Rdsan b auiented withoa first offset 128. The first offset 128 is defined as a
distance between the first external connection portion 118 and the perimeter sides 116 closest to the first

external connection'B6rfsAM1I8ads 10panhe drbLGsBRIE Ao ere utieHEER hepaREF R PEtered to, and
at alternatingiipcationssedithdheditsl leacis1iod . pbhtosacandiieass dRbesasinae downeedofr gar@material

similar the material used.to form.the first leads 104. The second.leads 106 are not hed.to and
pobse: v ol B Ryt e e St G bl

closest to thesswedndtkeagscoodection Tieatisacbid |dadssa@B¢aridipatorpnacctinpiutdenal2dcemd external

connection pektion %ﬁf}‘#&ﬁ%ﬁ%@cﬂﬁ@@%&&%ﬁﬁ%ﬁbﬁ G}B&lﬁ% M@ﬁ%@@f&@eﬁ@m@%@nnection
portion 124 can be closer to the peripheral of the integrated circuit packaging system 100 than the second

internal connétfion portion 122. The second internal connection portion 122 can extend laterally from the
second external comoedliostrpdréiparpdsednivarnsdanasastamdie pachddl).with fhersilissiativenpurposes, the

present embodiment is shownlz\ﬂ'tp gi\lz%s%%%ng%%riﬁﬁ%%% -onne ﬁtlg)gﬂl%?rtﬂg% 1‘]§glzn tg%l\gp&g Ierg%h different

CO Cctipn portion a necu .
from a length Of the first internal conn 0 second external connection portion 124

can be orienteatwith 20second offset 129. The second offset 129 is defined as a distance between the

second external CORfeGHOMPARIAN 1 2nA0i G PRI 38 SIAES G ElPRARI QB SEAANA £xternal

connection portion 124. The first offset 128 is different from the second offset 129 such that the first
leads 104 ard BhofAete [Ifratak’thire AFERFS Fasxte RSN RRIBHSASGith eRRM P S Re& rFRAIEE PR ction

portion 118 apstibe secand {ragsrkGaara&Iows ofesmame utebrav 0t @xieisal-canngotiass with the
second exterli\? connection portion 124. The first internal connection portion 120 and the second internal
connection portion 122, in an adjacent location to the first internal connection portion 120, can be
equidistant from théféd@estﬂ)ﬂﬂag dns mlljfj_qent from the second offset 129 such that the first leads 104

are shown to form an inner row of external connections with the first external connection
portion 118 and the second leads 106 are shown to form an outer row of external connections
with the second external connection portion 124. The first internal connection portion 120
and the second internal connection portion 122, in an adjacent location to the first internal
connection portion 120, can be equidistant from the edge of the die pad 110.

The first leads 104 include a first internal conductive layer 131. The second leads 106
include a second internal conductive layer 132. The die pad 110 includes a die internal
conductive layer 134.

The first internal conductive layer 131, the second internal conductive layer 132, and
the die internal conductive layer 134 improves conductive properties, connective properties,
and oxidation resistance of the first leads 104, the second leads 106, and the die pad 110,
respectively. Also the first internal conductive layer 131, the second internal conductive
layer 132, and the die internal conductive layer 134 is used as an etchant resist coating to
form the first leads 104, the second leads 106, and the die pad 110, respectively.

The first internal conductive layer 131, the second internal conductive layer 132, and
the die internal conductive layer 134 can be formed using a pre-plated frame (PPF) process

that includes a nickel-palladium-gold (NiPdAu) layering process or a layering process using



The first leads 104 include a first internal conductive layer 131. The second leads 106 include a second
internal conductive layer 132. The die pad 110 includes a die internal conductive layer 134. The first
internal conductive layer 131, the second internal conductive layer 132, and the die internal conductive
layer 134 improves conductive properties, connective properties, and oxidation resistance of the first
leads 104, theogdedshd wadb hovnarvdaietelistisadimiior tespeenbantionob MBdiyat intévisalepiductive layer

131, the secqopd iiRIBAL.SPBRHIVEs Byl 132 RAG thexdiesiRtsrnabandichive AN phdols tied as an
etchant resist coating to form the first leads 104, the second leads 106, and the die pad 110, respectively.

The first interfai€otiatdivertiaykio1 819 e BeoRATMT RN BbRticHTe R &F 1252015 dhk! dignternal
conductive lagerh3d4 eandpepfarvied.using a pre-plated frame (PPF) process that includes a
nickel-palladium-go, IPdAuU) layering. proce r.a layering process using, conductive metals having
characteristics Sim”ﬁ}%og géa#gfggtiggrﬁ b&ﬂ?ﬁg‘iﬁ lﬁtﬁ?é ucﬁ)gg?ﬁcglgﬁ- {0Fizon auﬁrgrl%lngllﬁdfg %IF the first
leads 104, a Setomdeupperhnorchetiporitan déftiontiaBrefitadssEbniile seispl@6yiandebn depes

non-horizontgy pag.sideiAdmar @Bﬁdq@p@%jfp@@e SRR the 19P RIARYigYer not RSN view

depicts the first internal conductive layer 131 surrounded by the first upper non-horizontal portion 136 of
the first leadP2B8ThE 16 Prarisrei dfadsatMictsthe dEcBidAterRdUCHNE &Y 1396F 189" urrounded by
the second uppsiunesdberizeGpptpastiandanef tae secontldeadsiitGadhe. die internal conductive layer

134 is shown surroynded by the upper non-horjizontal pad side 140 of the die pad 110. .The integrated
cicuit device 108 oL b SIS DU e St AT oL 2 Ty 15 RS20 Lsing an
attachment |dyear 142 of dtecdin padlUtevamadhesivbriaytlygstagiking adhedive, wradicomblmeation thereof

The attachment |aygr 1ake Ssech ioaikachisngHaeeraiad gireHihdevice 108 iG.ing digdpadel 10 such

that the integrated circuit device 108 will remain stationary during the formln%sof the encapsulation 102.

The internal itEEEYRHSEEH #avicenlBR eriadho diteRatidd S edhihabtin et dsidfs bt fruishtEdtated circuit

device 108 withithenfirstiniefias| condusiivierdayer dk3lehthpstiraidaads. 104 and the second internal

conductive layer 13g,0f the sqcond jeads 106, Ong.ormare ol e injernal intefconnets 414 could
optionally be used to connec the-in egraEe circlile deVice Posto tHE i’ erngfconﬁucﬁveqayer 134 of

the die pad 1_&1@.integﬁaqrpin_tuhelmtad@BiM@hdbnrﬁieﬁtsmemhhcre@hdwn hawing gqﬁthhﬁimébbelagth resulting
from connecting ISl RiCHAGPLORNYeJ9ARL 133 BPaiPStendsalinmirsbinicgl popnection

portion 120 closest to the die pad 110 as opposed to connecting to the connecting to the first external
connection pBRidHertd, RSEoMEHidiHaf M AP OPRAYYiIME rSHiNte FOBRFRE Gl 1r it h & Eiieved by

connecting the-weeoogl inipsaal peaductbrileyes hge neawshendsel the.second internal connection
portion 122 closest]r_:g tktl[efcﬂle E)a%d 13[0.tSome of th? 4interr}11al interconnects.114 %g?uldt haveltbeen
connected to the first iit8mai CoRAGCHVE" 8% C_ILS311 or th&"SSdont ihtdrAal o uc‘?fl\?ehlévélr '8 at any
physical locatromtoopnevioke mate than ioreenaf toedmtevadhirterdbmeects ¢dds withhedusi letegthls for
electrical timigg, SeRsiive Signas [t IrRihgdrReTates SEHEHRY A2 ng to the connecting

to the first external connection portion 118. Also, the minimal length of the internal
interconnects 114 can be achieved by connecting the second internal conductive layer 132
nearest ends of the second internal connection portion 122 closest to the die pad 110. Some
of the internal interconnects 114 could have been connected to the first internal conductive
layer 131 or the second internal conductive layer 132 at any physical location to provide
more than one of the internal interconnects 114 with equal lengths for electrical timing
sensitive signals to or from the integrated circuit device 108.

A portion of the first external connection portion 118 and the second external
connection portion 124 protrude towards a side of the integrated circuit packaging system
100 opposite the side facing the encapsulation 102. The portion of the first external

connection portion 118 and the second external connection portion 124 can be used to



A portion of the first external connection portion 118 and the second external connection portion 124
protrude towards a side of the integrated circuit packaging system 100 opposite the side facing the
encapsulation 102. The portion of the first external connection portion 118 and the second external
connection portion 124 can be used to provide connectivity between the integrated circuit packaging
system 100 anavidneguieviayitf hetegeation regrardwinuguskagiagprinted ti¢aitdobasyl lareimegrated
circuit module, 0, 8RHASYSIEHWHEY RELEIRCIrPRIESI circdinBJiral XIRTREEQANPRGHPMBAKHOR,L18 of each of
the first leads 104 are staggered from the second external connection portion 124 of each of the second
leads 106. A SHEVSEBARITNEGIRCTANSE the first external connection portion 118 can be at least twice a first
internal width 146 ofibeifitstirt@mnabansuieatiantartod df2bch of Asetandaaxternatavidifpddd of the
second exterpal cgnnection partion 124 can be at.least fwice a second internal width 147 of the second
rernal conmig ok i et e AL B S A R e B e 147
The first extesn@reiotidia 4 6F ohhirSirsxeeiaadlcommection gsotvon! 13 8andhngrinider thizna thérfirst internal

width 146 widfh.pf.ihe fifst 18ter pal GRODRSGUANBAEAN 1 30-a6¢espModates the input/output density
differences between what a system level connection will permit versus the input/output density of the

integrated circuit dediceFTtBeXtermal sy dihd ey e S (RFaMh SLABeGH pRPLE axt@rhaPtonnection
portion 124 bieirg twicek thaond eeecandidteraabwinéhddd i dintot slecamddibe rpatioaniectipreportion 122,
respectively, accommogdat inpyt/output density differences bet n what a system level connection
will permit ve%ﬂgél}r}%énﬁrﬁxﬁgtglu%uf %?%esﬁ%l%&;{[%gl?nst%%}la el eé?f%:ﬁﬁ@ﬁé&%ﬁ 108. As input and output
circuit density of thellirtégsheatbwint witdie itk A0Bei st ases)adimensions pfitiva fiddt etegnaidconnection
portion 120 ag,thgseeend RigHaLARNEHIoR;RAItan de2ean ﬁa%'eﬁgiuwﬁéaiaﬁcgmagd 4 the
densities of the packaging technologies of the integrated circuit packaging system 100. The input and
output circuitePRBBPE firthe AtReHoHRERY HE paRe RS sSitde S thalepsier rRBEEESities by
providing multipleamsvefsiaiy sixiammal eanngaianepaidionddldranddhecsaosnd external connection
portion 124. It h betﬁ? disco&/er?d tqat tgt% qggsem inventi%n Q{ovi es the itnte rated iﬁﬁuit
packaging system i etﬁéoélap%l’b?ﬁlflﬂ o‘f”supportiﬂg Hfffseer%on sized die 66 5r1|(r)1 Without a change in
overall packdgimg fodtpitirtnathd shysicalconnedivity tofthe rexxniéuetohlvageation poenrgthg2of the first
internal connpelion g J20handCRINS QfdhpReERNF INBMALEORIGLIRY RA QAT be formed

to other lengths to accommodate a further mteg&ated circuit device having a size and a footprint different

from a size afRMBCFESTHHE BFtHE YRty e it drdsi b oY, b pEEsE SUGHE dextisnt’8nd locations of
the first external conpegiian prtiRhid8ikod hassconthexirepakaoanesier pesting iddakihe integrated

dimensions of the first internal connection portion 120 and the second internal connection

portion 122 can be adjusted to accommodate the densities of the packaging technologies of
the integrated circuit packaging system 100. The input and output circuit density is further
distributed from the package densities to the system level densities by providing multiple
rows of the first external connection portion 118 and the second external connection portion
124.

It has been discovered that the present invention provides the integrated circuit
packaging system 100 with the capability of supporting different sized die footprints without
a change in overall packaging footprint and physical connectivity to the next level of
integration. Lengths of the first internal connection portion 120 and lengths of the second
internal connection portion 122 can be formed to other lengths to accommodate a further
integrated circuit device having a size and a footprint different from a size and a footprint of
the integrated circuit device 108. The physical orientations and locations of the first external

connection portion 118 and the second external connection portion 124 of the integrated



circuit packaging system 100 remains unchanged with other dice having footprints different form the
footprint of the present invention. It has also been discovered that the present invention provides the
integrated circuit packaging system 100 with significant performance capabilities. Lengths of the internal
interconnects 114 can be constrained by forming the first internal connection portion 120 of the first leads
104 and the s&febhiddpkesin exstaredidrpartivnndRrsethyideothed feeedn 106 foqtpendeteiigined lengths.

For example sghg {g@%Q@Qﬁttggtﬁgtg;&@hmﬁ@%%ﬂects 114 can be reduced by increasing the lengths of the
first internal connection portion 120 and the second internal connection portion 122. In another example,

circuitry having sigraBt o BRI iiTME st b S PELERTABNRRIPR BN Ske O MGAEEN ificBibek signal
skew problempacanibe sesetverDbyWioimipg)fieagthsobifhentiestipidhadconragtisnopantomiaalor the
second interngl connecian portion 122 o, difarentdenaths e compenpalg for ke o fimipg pelated
problems dueto vanations in féng?hs osft%e intarnal intrconnects 114. fthas further been discovered
that the presént fnvektidnl04rptdhideapiad inteyrateehohdisin patkeyidg sishevea@d loits dPostantial
improvementsinpradict yield@nd feliabiity, d had '[&Eéﬁ'ﬁld& 14:andhthensseond irafs 10§ gee formed to

enable the internal interconnects 114 to be routed having short lengths and without shorts. The first
internal condR&ehRYdParsasign thelrrgthndritg ‘WshiictishpBreH P 26 A tRE WkbBPsRtarhal
conductive lay@srdad 2 oimtaeseportidiniermalcanoget e pafitoritdZuRrovidesmanycodpaeiion areas for
connection with the intgrnal inigreonngets, 4, The many. sonpection areps provide a mulitude of
degrees of freedont for the ’rou(ﬁng and connecting of he internal Intereonnects 114 while minimizing the
lengths and etimimedihy shoftigdeofthefriterfisdt imtercdrmeentstibhp fotidrig 3 (heo thectepimid iatednedliability of

the integrated giieuiiAagkARROISYSIETHRRn 1eiblRSDesHUEIENEE dRcovereshifial piegesen
|

invention provides the integrated circuit packaging system 100 with savings in production costs. The first
leads 104 anBrRk B8 SR P S 1206 R B RE At 1o Tl dRE8RsAL AHY bonding layout issues of the

internal interconnedishbd 4@engcdie AsseobdlyRitthe presentiiventionans dhids eliéninageeasts
associated with C(%mf%ne.nt revvtork Aigmat ri stcr?gl. The first Iegds 104(f1 art1d trfg Sed?.alild |%?.ds 106 can
potentially redlice gac %ggcsgﬁr?g%:tlvﬁywéos gover ball't SF%V%I}}%IyS(iﬁIC% B(éd’(lﬁgeasr.l eemf]f’rlsfﬁf(‘aads 104
and the secofbieléagldch06 Bnarddbecedengthsdf 106 imtcimalcdtercmhedts ity imMer@thetis50% over
typical multiig fougyaeh ARhAEFLRACKRRES AN thiia BROMdersR iRASHR M RHalUsAdR af the internal

interconnects 114. Referring now to . 2, therein is shown a cross-sectional view of the integrated

circuit packadinigo8ySefist oBEREFPANSAECE RABION-B28Rpddhesserprd diierd NSNS ARYGEESEN internal

die pad side gRzmanre-aniaxtanaloimeadsiteidad mappdauwithanebfactimaway fraradhedatarnal die pad
side 202. The d'ga ti@ﬁte.rnal C ndtuctive Ia¥e{l£34ﬁlshown Iatedton the internal die Elaﬂ‘tSi e 202. The
internal die p‘évtlzf Sids "RtelSECctE e Upper none-h%l?i%n%nﬁgclio QidE 18 S Y eeablieupaluﬁl 18. The upper
non-horizontakpadssidertddaf foretbkerpathd b0dcambe g diahizontahainohextend dowidrds/bile external die

pad side 204, [ YRREHIQE:BALZONR] At sife A 42 FA0 AR IHREAINAWIAG M SULTa¢e Rﬁoﬂghthat Is

planar.  The external die pad side 204 can intersecta second non-horizontal pad side 206 of the die
pad 110. ThePExbshaiHe AnddaLehithy phéhsite goB s et messsmalssgend¥towards the internal die pad

side 202, and intersgdis thes gpefun@Bripitzanial pad sideddd: The sesopdnen-herizeniakaad side 206
can be formed having a S.urfacegjroi:'(gs tha:t‘ is non-planar The firs eaﬁg 104 ca]ébinclﬂgtg?a first inner

surface 208 SFHHE M ARFAEFEBhAECHON! SBHTSH RO S8 st TR 63k kB $BFtion 120.
The first innesesunthta®0B)Ganrbercopidnapwitnthsddritegnalddiepiic: Side@0Xueheffitst inkemal conductive

layer 131 is %H%%%Mé’ct&dl‘?ﬂ %?IHQSIHQQ‘E&%‘M?%? %9e8present invention and thus eliminate costs
associated with component rework or material scrap. The first leads 104 and the second leads
106 can potentially reduce package connectivity costs over ball grid array (BGA) packages.
The first leads 104 and the second leads 106 can reduce lengths of the internal interconnects
114 by more than 50% over typical multiple row quad flat no lead packages and thus provide

savings in material usage of the internal interconnects 114.



A first outer surface 210 of the first external connection portion 118 of the first leads 104 can be parallel
with and facing away from the first inner surface 208. The first outer surface 210 can be coplanar with the
external die pad side 204. The first inner surface 208 intersects the first upper non-horizontal portion
136 of the first external connection portion 118. The first upper non-horizontal portion 136 can be
non-horizontal and Bgiewthgowarde HE firsttotraen suskuen2q ororhecfiionalppernontitotitegitdddortion 136

can be forme&ht}é&vmﬁgﬁg@ Jarafile thah i§1&{§fi6ﬁnér heXigstrigper Tﬁ@ﬂ?@ﬂé@"l‘ﬁ@ PRriRM436 can be
formed as a perimeter of the first leads 104. The first outer surface 210 intersects a first lower

non-horizontdPgBIHIBRA S14Paf e Sr SRR LTRNECEIH hoidion't REraHib ikd: 18 EcHS~R&¥izontal
portion 214 caonbénhaomehailizontal extered fonardis ihedfikstcoppeitine taharizantadiooriphitd@nand intersect
the first uppethgcl)r}-errloarf lentgl %})Jgig&l%. The first lower non-horizontal portion 214 can be formed having
a surface profile fhat is n6 -glanar. "~ Afirst intermediate surface 216 can be formed on a side of the
first leads 104 oppoBikeittesfilsdiinnet sidefdoe POgsofthddirppitaendlictanetod pdeticld ¥PGeThe first

intermeqliate éféffﬁﬁq ﬁiﬁ%%ﬂﬂ@rﬁ%éﬁlﬁ_cﬂ{é} B&W@fd@%d”tﬁf iﬁ@ﬁf@b&@rﬁ%%ﬁe@i‘o‘iﬂﬁoﬁfﬁnﬁﬂemm .
connection portion 118. The first intermediate surface 216 can be parallel to and facing away from the first

inner surface®®8§xtend {gvetsthifairiedidie radriitee?91 6 ToOMRISTP BTSN MARKICAREfMing the first
inner surfaceb@8rampd la plane seefataipioglenaafiispomter surface 210. An edge of the first upper

non-horizontal portion 136 furthest away. from the first inner surface 208 of the first interpal connection
portion 120 interseck b HEA MR e Sy Tabd 1 O e His T A hERh A B 120,
The second IdadicliB@ dah. bEhsimilandmohenfirgpieadsd Sl e pt the-ketomdtalntatezdscomaettion portion

122 of the segangl|eads08.ca0 v a lrgiAilferant fiopanlGnath Qthe fiskiateinal cepnection

portion 120 of the first leads 104. The second leads 106 can include a second inner surface 218 of the
second exterfEPEERABATBH BB e 20Ricar it Qi rineharbsmeetissbHispranar  The

second inner surfacene 18scradsa @oplanaivdidh thetineinal-tie pat gde 202 .ckkensesanddnsernal
conductive Ia%/er%%g%l@ sr%)\(/)vptﬁ) e%ted on thi]second inner surface 218..A second outer g\ér!%ge 220 of the

I
second exterhdl €Onnéction porﬁolﬁsiﬂ%?at SRR RAA™M 0B can 6‘bfemf’)t::llrnr:ﬂ%Is\l/l\ﬁ C%lrzl facing away

from the secoad-opirerswihcth 1i8cMhlede poddidetédBufacdi2ROntemadbe aoppldanar lwith 3¢ external die
pad side 204

shown plated on the first inner surface 208.

A first outer surface 210 of the first external connection portion 118 of the first leads
104 can be parallel with and facing away from the first inner surface 208. The first outer
surface 210 can be coplanar with the external die pad side 204.

The first inner surface 208 intersects the first upper non-horizontal portion 136 of the
first external connection portion 118. The first upper non-horizontal portion 136 can be non-
horizontal and extend towards the first outer surface 210. The first upper non-horizontal
portion 136 can be formed having a surface profile that is planar. The first upper non-
horizontal portion 136 can be formed as a perimeter of the first leads 104.

The first outer surface 210 intersects a first lower non-horizontal portion 214 of the
first external connection portion 118. The first lower non-horizontal portion 214 can be non-
horizontal, extend towards the first upper non-horizontal portion 136, and intersect the first
upper non-horizontal portion 136. The first lower non-horizontal portion 214 can be formed
having a surface profile that is non-planar.

A first intermediate surface 216 can be formed on a side of the first leads 104 opposite
the first inner surface 208 of the first internal connection portion 120. The first intermediate

surface 216 can intersect the first lower non-horizontal portion 214 of the first

10



The second inner surface 218 intersects the second upper non-horizontal portion 138 of the second
external connection portion 124. The second upper non-horizontal portion 138 can be non-horizontal and
extend towards the second outer surface 220. The second upper non-horizontal portion 138 can be
formed having a surface profile that is planar. The second upper non-horizontal portion 138 can be
formed as a geimetsoiatiosacoienidddls T first Meampditinduwines Slirferretz2minlistdectada second

lower non-horiggptalREHIoN d4iRk the-seaend exgernal connection portion 124. The second lower
non-horizontal portion 224 can be non-horizontal, extend towards the second upper non-hgrizontal portion

138, and intersect thBSEESABIEHEER o RHBIE Gt tal HBHTBITA B8 FRR 8 IBMaPREINoH bntal portion
224 can be forimeddraingos sudacpl protiathiaing merfiplatakr surfAcseiondAnteanediate sustace 226 can
be formed on,g gide of {he scepAdicadsin apposie he seeend.nner suiface 748 4" e sgcond internal
connection poPﬁonnffzh.the Sedond Intermediate Surtace 326 can intaraect the second lower
non-horizontaitpualosereet @fitheogeson dlexttemsed te sha dutibmnponmishate2 4urfdse Sd6oeid tintefirvediate
surface 226 gl he PHAUGIR iddiaeag away from the second inner surface 218. The second
intermediate surface 226 is oriented between a plane containing the second inner surface 218 and a
plane containing the e&sablstsh d0fser Boomilardadeedithécadt ¥l UpprthoreHidHabortion 138
furthest awayfipirtioe pecond imer Bedacad RS 1be sadend intarnal debreactiamporignhle? intersects
the second intermediate syrface 226 of the secand. internal connection portion . e first leads
104 nclute & Bl LT ARt Ry ool L hra e et e Sl on s
106 include amsdetnd seseadiahcondirsiivel fageh2 3ecplateytonahesexstind putersiitfaosl 220heThe die pad

110 includes @ digigxtarnal GaRAHGL S aye] 232 plated on the external die pad side 204.  The first
external conductive layer 228, the second external conductive Ia?/é\e‘;ri 230, and the die external conductive

layer 232 can improV¥ e8itiddfier sropestes, CoMsectiianprapertissingrerbdie atdnide Si&antd® of the first
leads 104, the:saepifklaadsoh@fstraddie di2 padhbhi, pespectivialy s&lsal theofirsi-externgl canductive
layer 228, the second exterpal dyctive layer 230, and the die external conductive layer 232 can be
ot 20 R P e e R B S e TR ERa e i
pad 110, respé_étml)he pardlled ﬁtgt exddiaval Condy dtivie Iayelem, iresegtid éxterdleconduttive layer
230, and the %&P&Iﬁﬁ@é‘b‘z‘@,@%’ﬁ@%@dgﬁ{d@ﬁ% tlii@'é;R&J&rﬁ?éﬂaH%ﬁ'ag shpre-plated frame (PPF) process

that includes a nickel-palladium-gold (NiPdAu) layering process or a layering process using conductive
metals having chard&&e RS SMFTSUESE cdhBiFaLRSH SIONFaRd ume eicBpdenatibRorbonchif cover the

integrated cirgpihéledderi kQGriapdsiaspabinanicannectsrhd dedhiet fifsicdppemoAoharizomial pestion 136 of
the first leads 104, the %ec.ond %gldr non- orlzontaL£ort|on 138 of t sez%%pdllgads 106, and the upper

non-horizonté{f‘rﬁ)ga Side"246°6 i%tieél i .rds t Ssec?f)dlélr MEERYEG Tan covef e fifst iR rmediate
surface 216, the-Bedondairierieedi3ie subtate@2bhamg: theueicapsiiftitiat 1Olanter sBotisgy she first upper

“On'horizont%'%BQJ HOR HoiBrotif %Sﬁ%dl ST NORIAIZANIBLRAMAN 38 <205 dNEHP PGS non-horizontal

pad side 140. The solder mask 250 provides structural rigidity to the integrated circuit packaging system
100. The solder mabReZ5008drPeGFrotifiGeatd pristses tiesfirenfo\ReH-herizoHtAPRBItbA Y, the second

non-horizontahPaet side:2eMhadoeneReCcphie dawen nanhosbeantalrartion afrontal poeiseleRr mask 250

can be formed from a solder resjst material. The solder mask 250 can be in direct contact and coplanar
Wlth the perirﬁ@}e esf&)élg)fféogf%ﬂee)gﬁ%gﬁgﬁﬁéﬂ%ﬁ%e secondaupper non- OI'IZOIltE(a pOfthH }gg, Ell’lCi:I

intersect the second upper non-horizontal portion 138. The second lower non-horizontal
portion 224 can be formed having a surface profile that is non-planar.

A second intermediate surface 226 can be formed on a side of the second leads 106
opposite the second inner surface 218 of the second internal connection portion 122. The
second intermediate surface 226 can intersect the second lower non-horizontal portion 224 of
the second external connection portion 124. The second intermediate surface 226 can be

parallel to and facing away from the second inner surface 218.
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102. The solder mask 250 and the encapsulation 102 protect the contents of the integrated circuit
packaging system 100. The first external conductive layer 228, the second external conductive layer
230, and the die external conductive layer 232 are exposed from the solder mask 250. The first external
conductive layer 228, the second external conductive layer 230, and the die external conductive layer 232
can be used to provitie eermdctiviyrsenieshrthes ididgratedesirduhgbaekagingasystentaliomeaid the next
level of integration (RRLShema) 218 aHdhaseesRisaayared.hak e esabt INenipRRIYIges the

integrated circuit packaging system 100 with improved signal distribution. The first internal connection
portion 120 aﬁ&%l@@&bﬁ&lm@mt@&%eﬁ&ﬁ%a%tlwam@wmﬂmﬁ%ﬁ%mﬁ signal and
wiring re-distrifeudéoontiexibitity vothettiadaedonos!s aneeomplexityorasiingeidi shoniene22esign and
developmenttﬁchedul S. The1 re-distribution flei%liility of the first internal connection portion 120 and the

. second 1nternal connec ortion . . .
second internal connection portion ffﬂ formed y leveraging well known in the art etch and removal
processes providesldigdificdmdedittiosiadn edupmreemphemdystive thoting2dmhindnearibéatitsiring process

steps includingglimipgtion;of the,useohleminates withaismaleimids Hazing (kv igtion of the
shortened design and development schedules, the reductions in equipment ramp-up, the reductions in

tooling, the rédtiediGA<TA sreavdratiel g #ioééds Sheplic ama AW dppbtsmtitiivmarandy tiploy a
workforce withoet 2782 tpairingnr asuisendhéid parore@@roduct time to market capabilities over typical
multiple row quad flat np lead packaging systems eferring now to FIG. 3, therein,is,shown a bottom
View of the inteqrate o B KL S AT Foet Berer e a5 B2 the second
external condbetidie layer230;addcthe dieyextéthatooriopcove ydndB2 apephtvnm exposaderom the

solder mask gof. iies BRIPW NS SAIARTMASK A 20404 shRwn oyithdashed ings a6, Uik firstdgads 104, the

first lower non-horizontal portion 214 of the first external connection portion 118, and the first intermediate

surface 216 dA4nE firseiRterEcorEbtioh PortiererDy GPadachist lauds2284 teneerad Ietienal
non-horizontabpa@ition 3dykis2shomad areunddherfisstexiacnat condusivealnyengaBmfthetdnghieads 104.

Also shown with dashed lines below the salder mas SQ}are the sec } eads 106, the nd lower
o v S g R e e e R I o A 18 e BRSO ctote
surface 226 aesphetiselyond internal connection portion 122 of the second leads 106. The second lower

non-horizontal portigp.294, ié;c&!}f?éll’@o%%‘dﬁgetﬂ(?é%%”%@%@869@%?%%%8&&%@1@9&-230, ahdie second

non-horizontal pad side 206 of the die pad 110 of FIG. 1 is shown with dashed lines below the solder

mask 250. THeestiesnHahcprtisoMedlpe’Stieds oepshiaect et tlattldamerRBF EotGttive layer

232. The firsthaads1@d, theckecpntdaadsddanardathe seepRRRBsHoFizanalipag:sides 2B are covered
by and not e><c|z())g§ed.from solgleﬁ maskC%ides 302 of the.fglder mask %150 R?\fﬁEQRﬁ no hto FIG. 4,

therein is shown gct%vﬁ p]ilé e 8 '8n i feaﬁ% SAErdt Bactﬁaéincé) %lyslf%trlﬁnmfg in a second émbodiment of
the present irventsohutibhd @ pgplanveiethedepptsdheiintégiated thigultepackagingesysteentd 00 without a

portion of an gucapsWIANON, 402,50 LXRRSHfifsh 1¢36%, AR $RGORddeads 408, MirddeagsAd an
integrated circuit device 408, a die pad 410, and internal interconnects 414.
horizontal portion 138 of the second leads 106, and the upper non-horizontal pad side 140 of

the die pad 110.

A solder mask 250 can cover the first intermediate surface 216, the second
intermediate surface 226, and the encapsulation 102 intersecting the first upper non-
horizontal portion 136, the second upper non-horizontal portion 138, and the upper non-
horizontal pad side 140. The solder mask 250 provides structural rigidity to the integrated
circuit packaging system 100. The solder mask 250 can surround and protect the first lower
non-horizontal portion 214, the second non-horizontal pad side 206, and the second lower
non-horizontal portion 224.

The solder mask 250 can be formed from a solder resist material. The solder mask

250 can be in direct contact and coplanar with the perimeter sides 116 of the encapsulation
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The integrated circuit device 408 is an integrated circuit having a non-active side and an active side
having circuitry fabricated thereon. The integrated circuit device 408 can include a wire bond chip, an
integrated circuit module, or any integrated component having electronic circuitry. The internal
interconnects 414 is defined as an electrical structure for mechanically and electrically connecting two
end points, ahefol beedlsiermabko2Heaad dhpsotanoraior dP2rudiers dhateentnsuitfphekalgiveiesstem 400
but not part of;thgdpieates citerit ggvice 408. The encapsulation 402 is defined as a cover over the first
leads 404, the second leads 406, the integrated circuit device 408, the die pad 410, and the internal
interconnects 414. The FRtaHemalifon M0 a1Ly Frotéctlaneaaderirsid sptihte et ikttt packaging
system 400 hyeptaviecingralhesidetitveeialer 237 he: firspdead srd@dieandieformmkd2F0m Thppess conductive
alloys, or of a material having propeyties,similar to copper materials. The first leads 404 can he oriented
clcent e S DAL eSS Ee B b L o MR S 5T Yo anc
used to providenduaiickuiay emdieosriubtivesgstopeptingdod thengaiegratbel watuihpadokeagifg systeim 400.

The first Ieagéa@ APt atiaehad i exand perpandiquiarlydiam the die pad 410 towards
perimeter sides 416 of the enc?ﬁsulation 402 closest to the first leads 404. Each of the first leads 404 can

include a first exterhaP@dMTERHGACAYTSh hals B P 1t IRYERHAN BN ElSt o SMtFsHIESOCITCUit The first
external connrckignmostionnd 1 canitheialpareto daapetiphipbiabef thEehintegraieerailcuihpackaging system
400 than the first intespal coqnection portion, 420, The,first pternal connectign portion 429 can extend
laterally fromithe first external connection portion 218" iInRard towards the'die pad 410, YRe first internal
connection puttiosZ20acdrvbengsedittradistrifexibdislzomibal sigdedsostetadiroabpoientiatlevels from one
location to a gfifigrentlRcatiomwiiiindng PrRSEIRERIONThe reﬁﬂ%fﬂﬁﬁﬂ%ﬂﬁil%g)wqﬁgQﬁs‘?ort'on 418

of the first leads 404 can be oriented with a first offset 428. The first offset 428 is defined as a distance
between the FHSTEktEPRRICIRRALIOR bt dhessrrPthidpRithroIcsiindsPIER| & P8 e Tirst external

connection pastignefhbSwell knbhié $eeaNekRadisAQ6eav g aytents hasiasesiciafisiaggairddas and at

alternating locations Wit? the first lea}dsl.404. The seco?d tIeads 406 can be formed from.a rtnaterial similar

the material (5606 TSHH TP ARy 124X 4842 1S EOEHE HEAtPAE S RO SHACHE S 18 8RE Bktend

perpendiculasly fromsthef dierpatty s@ionsands thalp enimete (Blde s téndfithecancapsuthtivendd? closest to

the second leads 4R aovctBfSReRACdRCSHOR FRRME IBrEmariR RSl b Shecad xisknal connection
exte

portion 424 and a second internal connection portion 422. The second rnal connection portion 424

can be closef®iiHe BErfiSHBTHPHT theNMBGFAEATIRERE kiR s PPHODIEh & tReediashd internal

connection pa&i)y 424workforce without re-training results in the improved product time to market
capabilities over typical multiple row quad flat no lead packaging systems.

Referring now to FIG. 3, therein is shown a bottom view of the integrated circuit
packaging system 100. The first external conductive layer 228, the second external
conductive layer 230, and the die external conductive layer 232 are shown exposed from the
solder mask 250.

Below the solder mask 250 and shown with dashed lines are the first leads 104, the
first lower non-horizontal portion 214 of the first external connection portion 118, and the
first intermediate surface 216 on the first internal connection portion 120 of the first leads
104. The first lower non-horizontal portion 214 is shown around the first external conductive
layer 228 of the first leads 104.

Also shown with dashed lines below the solder mask 250 are the second leads 106,
the second lower non-horizontal portion 224 of the second external connection portion 124,

and the second intermediate surface 226 on the second internal connection portion 122 of the

13



The second internal connection portion 422 can extend laterally from the second external connection
portion 424 inward towards the die pad 410 and have a length identical to a length of the first internal
connection portion 420. The first internal connection portion 420 of the first leads 404 can be closer to the
die pad 410 than the second internal connection portion 422 of the second leads 406. The second
external conreetishlenoibp 4 I sae bl deiegitednviighizosiebopdioffdet B2hoFharssadibeoffeatdd 29 is
defined as a digtaneehahvganihg segond external connection portion 424 and the perimeter sides 416
closest to the second external connection portion 424, The third leads 407 can be formed between

the first leads 404 ahtf SR 8 BARER M SUL R Wi 0B DR thE il IT& L 1DSHNE thifl leads 407
can be formeghgfethémamadwaterialldisadai 2y thie: ficssblebalsnddizdeal thatdsidadesB7skamnbe similar to
the first external connection portion 418 of the first leads 404 except.for.an omission, of the first internal
connection paL AT B TG A RS s St thrd et 190 o oo A RO s Hbween the
third leads 40Featedotibsarimetentsidess! 416 cldsatt tothedHisdaehdst40posed fTome fioblenffaesks 28 is
different from {hie sgsopd offsgl 42 sYsh. that the first leads 404 are shown to form a central row of
external connections with the first external connection portion 418 and the second leads 406 are shown to

form an outer row oREKIERFPREHR oS Wit tRdSsdsHbeiaR ilaT i elith PR hoicUit  The third
offset 430 is dilfeighicltorreotbohe second eifsetidratandhherfissitaifeai#a8 suehdhatdheithird leads 407
are shown to for inner row of external connections.along the central row of the ernal connections
e et B B B o ahe
first leads 401 anpotiedithildaléat{s 40700d ichds ¢ 0i distd aflof Anrcutreofdh eidiatpatidl4)8lesest to the

third leads 4Qy{. Theshrdleads 49 (cat.Rk-eriented between the second leads 406 and the die pad 410
closest to the second leads 406. The second internal connection portion 422 and the first external

connection portion 418 RAFBESGUHIS ISR HerB dyjesst ede tirdip Aty necr Aprestits this #ifd leads 407,
the first externahcenneriion.paionis; andithrdinskistarnatieomngctien prelianidade Hoe taid leads 407

can be Orientleng:htl)(?etve\llevvel?etDgngec%%],darlle%gesgé?e% %prgugp?ng%l ,a (()jr ‘ellr]i}(/) integrated component having
electronic circuitry.

The internal interconnects 414 is defined as an electrical structure for mechanically
and electrically connecting two end points, and for use internal to the encapsulation 402 of
the integrated circuit packaging system 400 but not part of the integrated circuit device 408.
The encapsulation 402 is defined as a cover over the first leads 404, the second leads 406, the
integrated circuit device 408, the die pad 410, and the internal interconnects 414. The
encapsulation 402 also protects these portions of the integrated circuit packaging system 400
by providing a hermetic seal.

The first leads 404 can be formed from copper, conductive alloys, or of a material
having properties similar to copper materials. The first leads 404 can be oriented adjacent the
die pad 410 which can be formed of the same material used to form the first leads 404 and
used to provide structural and conductive properties to the integrated circuit packaging
system 400.

The first leads 404 are not attached to and extend perpendicularly from the die pad
410 towards perimeter sides 416 of the encapsulation 402 closest to the first leads 404. Each
of the first leads 404 can include a first external connection portion 418 and a first internal

connection portion 420.
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The first leads 404 include a first internal conductive layer 431. The second leads 406 include a second
internal conductive layer 432. The third leads 407 include a third internal conductive layer 433. The die
pad 410 includes a die internal conductive layer 434. The first internal conductive layer 431, the
second internal conductive layer 432, the third internal conductive layer 433, and the die internal
conductive layer 43Ehenfirgivesiciopld aetes thropeities, ¢bhiractive prspettiethcapeliphedltion thesistance of
the first leads Q4. e SeEANAIRAER AQR IS Uil 4R 36lS QY it cliecRaH! ftofesRectyely. Also the

first internal conductive layer 431, the second internal conductive layer 432, the third internal conductive
layer 433, ant"thd B ThtHHECEERRGERR: 12l $4 Fd Suarally st dha it e SIEPRBA GRS 18P m the first
leads 404, thposeeontllaadsdHibyalde diurdd@ads U0 7Tinfirthndia padndfide ppectivedy.can bEhe first

internal condH%t(ilv? I%%r tﬁ%&f ttg > Seco ngl1 int?rr&@l ¢ g&dtél;ﬁtivg é%%r f%%és ﬂt]re thi(gd i%%artllal congluctive layer
433, and the die internal conductive Fayergﬁlf can be formed using a pre-p(igfteél frame IBFE%) process that
includes a nicikiétont ldition golbigNiP dredribiperritpprocess or a layering process using conductive metals

having ChafaCteriSti’PﬁeSfH&iﬂ%&E&ﬁlc&fﬁlié&?&?ﬁoﬁﬁdﬂiEQPM el ll'@i&?&@@@am{éz&{gﬁleﬁ%ﬁﬁ'% 436 of the
first leads 404, a second upper non-horizontal portion 438 of the second leads 406, a third upper

non-horizontd! HoPfiSA 43§-of the tHitd 8 s 40 7S #1524 @9 e A RERSPEBIER Pad e HaBYf the die pad
410 are shovwsarinethiigmilan ¥i8wind the Theitafeplatevieves depisistthedifistndewralicanthdctive layer 131
surrounded ?ﬁomg flﬁg upper non-horizontal portion 436 of the first leads 404. The top plan view depicts
the second idternal coriductive layer 432 surrounded by the second upper non-horizontal portion 438 of
the second leads 40®¢ secomthdetly plinoaiehcadsordepiotsithes tioirdtigieemadl toonudiativdidaywmg 33

surrounded by the, Hird; pper fonitipiizanial periap.g39:ahihaenid 18adsdld. dde PPmpianview further

depicts the die internal conductive layer 434 surrounded by the upper non-horizontal pad side 440 of the

die pad 410. SH&anthg rkadieat eoree hodealsade Hbultedsnar diadatOmisimal eikleeiRe layer 434

of the die padHl Bxusingpapadacnmeridayeicdd2 that sam ioelitde @ pethasive srayers B stacking adhesive,
or a combination thqrteof.40 I'I'hetintet}rlnal int%%r ogng&és 414 can be used to electrically connect the
active side of fﬁgﬁsﬁ%ggl?éltedz Sretit eVied 408 Wit Yhe First internal conductive layer 431 of the first leads
404, the second intdhradecondl lretivel fayemn 48X ahtbd tseuondeleadsodd 6 xemahtiverntinirti antperiainconductive

layer 433 of the, thirg Jeads 4 Qe QNEORDAIT PR AUSNaHIEICANNEGE A AUl aPfgaally be used to

connect the integrated circuit device 408 to the die internal conductive layer 434 of the die pad 410.
Each of the iftérsanibtertoormecteepeaipiierdrivibe ARG e R Rsakraeg YesttiY fswh ©8nnecting to
near ends of {h@fushisiennansennecian@orion 420 closest to the die pad 410, to near ends of the
second internal conpection Egr.ti?n 4?2 closetst to the die #ﬂd 410,tarhd1t? thﬁz ti}jrd Ieﬁds 407 dclose to the
die pad 410. Some 0 T SRTErAATIMte CORREE 224 RBulahal BLEl cBihEcted S the firsTternal
conductive lagraed3licontéri seponaiteénaw echduetidethayke 48P4a0 any Iptvysidal ddcalkionctd orovide more

than one of the iy Bﬁlﬂ@@&?ﬂﬂé&%ﬁscéﬂn%é’ﬁm FSuahlengths JH Slealical THRdSRBSHG signals to or

from the integrated circuit device 408. A portion of the first external connection portion 418, the
second exterflaftCofiffedersh AB M Lo £1exsE théhentie R4S AaireprivgugectshaiIarGATEESHAR of the
integrated cirgsiifi RRekaginBeStctRm 4R apposite the side facing the encapsulation 402. The portion of the

first external connection portion 418, the second external conpection portian 424, and_the third leads 407
can be wsed 1o prowIlE K HE T BB BTHSb At B PR scoond otse 420

The second offset 429 is defined as a distance between the second external connection
portion 424 and the perimeter sides 416 closest to the second external connection portion
424.

The third leads 407 can be formed between the first leads 404 and oriented between
the second leads 406 and the die pad 410. The third leads 407 can be formed of the same
material used to form the first leads 404. The third leads 407 can be similar to the first
external connection portion 418 of the first leads 404 except for an omission of the first

internal connection portion 420 of the first leads 404. The third offset 430 is defined as a

15



system 400 and a next level of integration (not shown) such as a printed circuit board, an integrated
circuit module, or a subsystem having electronics. The first external connection portion 418 of each of
the first leads 404 are staggered from the second external connection portion 424 of each of the second
leads 406. A first external width 444 of the first external connection portion 418 can be at least twice a first
internal widtrdstegest baeviiest thaehivdl toAndelicmddrticarupgenskissctl@ elasashap whdthiad deadthe second
external connggtion portion 424 can be at least twice a second internal width 447 of the second internal
connection portion 422.  The first external width 444 is defined as a distance across a cross-section of
the first external conRE&ESPHSTHIOH 4% itbeimnt Hamdhs e P eelbirt S7 U Sanits it dglieon portion
420. The secandiextaraakovidth &htris defioed-asadisianrcacacrass aherfiss-seetion afihe sacond

exiernal connectin parion 424 perpendichianio s snain ol ine seconduniernal eqnaection portion 422.
The second ihternal width 4267 IS detined as a distance across a cross-section of thé second internal
connection pdiitioha 2 gk peadidulentecade ngthoofle second internal connection portion 422. A third

external width 448 qfithg fhirskieads *Q7.000.08 185 AN ASeRBrAtIARWIEH 449 (Thesepagtion width

449 is defined as a distance between the first internal connection portion 420 of one of the first leads 404

and the first intSricBh i GH B FaOH H70%F Yot Hh &S BE dftHe TS eSS DA RIBEELLED the one of
the first leadsika4. theecthiidi exderndl widtexd4faCanhe @gual iadthadirsiextemabividth dddmal  Referring

now to FIG. 5, the(réigl is shown a cross-sectional view of the integrated circuit packaging system 400

taken along aline 5--5°0f FIG. 6. The die pad 410 can include an internal die pad side 502 and an
external die pad sidEh§0zgpantdied hithmeadofapimtg ey frd radhefinterfislt diedsad4idel 5021HTide die internal

conductive 'ailé%sdf%iéaﬁ%%&@%ﬂt%ﬁ%ﬁ@%ﬁ@%‘f@fﬁ BRASIA219%osest DNRIMGINRLGEpRd Sside 502

intersects the upper non-horizontal pad side 440 of the die pad 410. Tﬁe upper non-horizontal pad side
440 of the did Bathiid ekt Be FHohorRsrdcatiere denecrat s (e antehialiaRrp4d0sirssb4. The

upper non-hagzentat padsige1dd40 can be formed having a surface profile that is planar. The external

die pad side 504 ca{Jhintersegt.a second non-horizontaltgflgljrl i(ghe EfOG of the die pad 410. The second

non-horizontal pad side 508 95 Aon- 58%%%%?,%@&%0 s4 owards f"hérfﬁteexrtﬁ{ﬂadi%oprée& '§a& %rélf,nand

intersects thetUpper brompindrizon tabpabieside: 44 theThe sdctliic lneesthorizothiad padssidé, B86icsin be formed
having a Surf@)ﬁ@rﬁ&?&ﬁ&&@fo’l’? IQ)QG(')H I@f‘g’,‘rand the first internal connection portion 420. The third leads

407 can be oriented between the second leads 406 and the die pad 410.

The first leads 404 include a first internal conductive layer 431. The second leads 406
include a second internal conductive layer 432. The third leads 407 include a third internal
conductive layer 433. The die pad 410 includes a die internal conductive layer 434.

The first internal conductive layer 431, the second internal conductive layer 432, the
third internal conductive layer 433, and the die internal conductive layer 434 improves
conductive properties, connective properties, and oxidation resistance of the first leads 404,
the second leads 406, the third leads 407, and the die pad 410, respectively. Also the first
internal conductive layer 431, the second internal conductive layer 432, the third internal
conductive layer 433, and the die internal conductive layer 434 is used as an etchant resist
coating to form the first leads 404, the second leads 406, the third leads 407, and the die pad
410, respectively.

The first internal conductive layer 431, the second internal conductive layer 432, the
third internal conductive layer 433, and the die internal conductive layer 434 can be formed
using a pre-plated frame (PPF) process that includes a nickel-palladium-gold (NiPdAu)

layering process or a layering process using conductive metals having characteristics similar
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The first leads 404 can include a first inner surface 508 of the first external connection portion 418 and of
the first internal connection portion 420. The first inner surface 508 can be coplanar with the internal die
pad side 502. The first internal conductive layer 431 is shown plated on the first inner surface 508. A
first outer surface 510 of the first external connection portion 418 of the first leads 404 can be parallel with
and facing away ¢romhitlatidirof INAXY Surfadesosperefitstrganst] amieS @t Hesclspiari@twith the

external die pagksidla 3Bfer nont R&HIGLINPEHRINTasE O®INRSaEa!S:the HiR upRgfNeRshorseNtal portion
436 of the first external connection portion 418. The first upper non-horizontal portion 436 can be

non-horizont&PEAAEXRMH WA G5 Hieltird stet Shtat asarper AR et e mAb i fZdAtd portion 436
can be formedgidpadnag astsfaoe picfidadpatds ptanar. The first upper non-horizontal portion 436 can be
formed as a perimeﬁr qf thekgirsvt leads 404 ﬁr'ls'pe first outecliuscltlrfage 5193if1tersguc§§eg @rsh}ower

non-horizontal portionCSfHB & firs %%esrr%lé connlélct:et%%l ﬁg?tlonlzﬁ Fhetirst lower nohorizontal

portion 514 cartoerpormeiptigarealalepetiin tbioartitheharfirstadp ge#-ndihionzd aratiperdepiasdicand intersect

the first Upp%@%ﬁhr}&@ﬁﬁﬁ‘@n%&i@@ 498 @E%J%EW@B?%‘Q&U&Q &q$pﬂé&6&ﬁ%9§i$ﬁrmed having
a surface profile that is non-planar. A first intermediate surface 516 can be formed on a side of the

first leads 404°8p1dRsteeRBKI A HHYY surface 508 of the first internal connection portion 420. The first
intermediate surfacelGcpninirisadidhiedicst lawaraondianzontakpostiopebizBafuthaifidst external

connection pgrtign 418. The first intermediate ace 516.c e parallel to and facing away from the first
e urtace O PP S A B A DR s ot S S ibing the frst
inner surfacedspBtatic diplatrenebataihi¢ity tHeyfirst3dumaraudet Y310 uppredgehof dvatfit pad sper

non-horizontalygasfian. 476 PAENASE away fiREE IrRlinnesurisee R0 ohibmistdnipnal gennection

portion 420 intersects the first intermediate surface 516 of the first internal connection portion 420.
The second IBAH8ASEWAIHE irfifat 16 theltrslifeBtts HoauThe YbadAcTBEYS %66 ¢4h BiIGaR a second

inner surfaceid@diehihaipesandRxiamalicannawion pekioshbdhandiaddoe second internal connection

portion 422.  The.secand inner suface 918 can be coplanar wihhe interna die pad gide 502. The
second internal condllljcflve Payer 232" Shown pefated onthe secon?i1 miier surface 518 ASetond outer

surface 520 dfithetemenddiexte ialicofifestibripoitisnndddabt thduserohd dedds of the first leads
404, the second internal conductive layer 432 of the second leads 406, and the third internal
conductive layer 433 of the third leads 407. One or more of the internal interconnects 414
could optionally be used to connect the integrated circuit device 408 to the die internal
conductive layer 434 of the die pad 410.

Each of the internal interconnects 414 are shown having a minimized length resulting
from connecting to near ends of the first internal connection portion 420 closest to the die pad
410, to near ends of the second internal connection portion 422 closest to the die pad 410, and
to the third leads 407 close to the die pad 410. Some of the internal interconnects 414 could
have been connected to the first internal conductive layer 431 or the second internal
conductive layer 432 at any physical location to provide more than one of the internal
interconnects 414 with equal lengths for electrical timing sensitive signals to or from the
integrated circuit device 408.

A portion of the first external connection portion 418, the second external connection
portion 424, and the third leads 407 protrude towards from a side of the integrated circuit
packaging system 400 opposite the side facing the encapsulation 402. The portion of the first
external connection portion 418, the second external connection portion 424, and the third

leads 407 can be used to provide connectivity between the integrated circuit packaging
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406 can be parallel with and facing away from the second inner surface 518. The second outer surface
520 can be coplanar with the external die pad side 504. The second inner surface 518 intersects the
second upper non-horizontal portion 438 of the second external connection portion 424. The second
upper non-horizontal portion 438 can be non-horizontal and extend towards the second outer surface
520. The seconttapPtl mshahesizdeiell poricara88 dant bogrnawhayinguangdriicaisrofiedisat is planar.

The second ypperRARRAAZARRIP AN B3IKGaNREoLmah RS2 perimeter of the second leads 406.

The second outer surface 520 intersects a second lower non-horizontal portion 524 of the second
external connection B6riEh A alRoMsEHAR RO A A-Aor e Ao N8 9n WintFeSHSReHStizontal,
extend towartisithenseeanid uppeiahoonhetizonpalipertias 488aandfirtersechdhiessecmnd uppedt
non-horizontal porton 8, Tersgeand loweronharizonial porien. 524 can, e fprmed haying a surface
profile that is non-planar. R'second intermediate surtate 536 can be formed on a side of the second
leads 406 oppesite! theddettndfimhedirsunteceabiSndahen ol 4AferAatccontestiorebuitdni422. The
second interpegiate YHfacgrif &ﬁﬂé&ﬁ%ﬁ%&%@lﬁé@%@iﬂ%l@ﬂ%ﬁ?ﬂmrggw&ﬁ@ﬂ{@%ﬁ%ﬁ&f the second
external connection portion 424. The second intermediate surface 526 can be parallel to and facing away

from the secdfid Mhnkr SGpRtRSHE! conneglianspiting fitermediate surface 526 is oriented between a plane
containing the secomkkinngrsiddace bl Aadadpiare conidivungethe seaaidsoutericutiage BA0. An edge of
the second upper nprhorizonial poron 438 furhest away from the secand inner surage, 818 of the
second internal connection portion 422 IRtEreBels fhe second Intermediate surace 526 of the second
internal connpetion peitiorhd xZond exfdraafirstddatls 40defneidde adiiishexterpsl condustivelagfer 528

plated on the firs-oiigreiREe e dAEReEaNdIeads, 4QR:NgUde d-ReGOod kXU GRRANEtIVE layer

530 plated on the second outer surface 520. The die pad 410 includes a die external conductive layer 532
plated on the BRIEFHANRETHR Side 5B, secong g vddin &t EdndlgEnge payRdEBmomERsechd external

conductive layerbiianditite die @xteitahganmdetiven |pyrod 3R TabrivIeVRICONE UGiive @raperties,
connective prsoger{(tiienst, agpcoxi%aygn rg%ljgﬁa#(ie of the first leads 404, the second leads 406, and the die
pad 410 respeecﬁvelly.%lso, the“first' dXiernal conductive layer 528, the second external conductive layer
530, and the die extethaticondudtivedihyEi582icahibblesbdls am btclkanthesistaqoating imifdkmation of

the first leads 494-{le.See0M%h IGAHR 440; andifbg g lﬁ%@aﬁ‘é@oé‘?@@é%%\ée&st intdig Uhexiemal

conductive layer 528, the second external conductive layer 530, and the die external conductive layer 532

can be formeRPUSRGH steopraté dhe difte IPBrIrerd S tHat inestRe s A pheker parin it ghIEINIPdAU)

layering procgssii adayeringrRiorags Asingosanes alivendietals havingsharacteristivs sikaikasito a
combination oi,lcli\lh The thir Iefads 407 an.érhcl (1e a third inner surface 534 coplanar with the
1 t fP4 .

IPdAuU.
internal die p‘év 'tsl(f%%ﬁaél bleheeqlfﬁllrta IRterRAFEEREL Ve ayer 433 can be plated on the third inner surface

5?_,4. A third outer sRdBeerg3tosarm ﬂ'ﬁ(ﬁ)aﬁqllmmnhsasiwmi@grawaydlﬁomlthéamioﬂ imnensgrafade 534. The
third outer suface p3GSARLE CARIFFREM DR LXIRINS_FigR3E. H9erRO%ie pad 410 can include

an internal die pad side 502 and an external die pad side 504 parallel with and facing away
from the internal die pad side 502. The die internal conductive layer 434 is shown plated on
the internal die pad side 502.

The internal die pad side 502 intersects the upper non-horizontal pad side 440 of the
die pad 410. The upper non-horizontal pad side 440 of the die pad 410 can be non-horizontal
and extend towards the external die pad side 504. The upper non-horizontal pad side 440 can
be formed having a surface profile that is planar.

The external die pad side 504 can intersect a second non-horizontal pad side 506 of
the die pad 410. The second non-horizontal pad side 506 is non-horizontal, extends towards
the internal die pad side 502, and intersects the upper non-horizontal pad side 440. The

second non-horizontal pad side 506 can be formed having a surface profile that is non-planar.
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The third upper non-horizontal portion 439 intersects the third inner surface 534 and can be
non-horizontal and extend towards the third outer surface 536. The third upper non-horizontal portion 439
can be formed having a surface profile that is planar. The third upper non-horizontal portion 439 is formed
around a perimeter of the third inner surface 534. The third outer surface 536 intersects a third lower
non-horizontal portibhe588. Ttk dittdnwnstudon-Hstirmstaiupria S eBtleafirhe ot saraertadnextend

towards the thing s1PRAY ARNPRKZARIELRORP AR RAD MR ISesh thenthitd URRST hAR:BagQAtal portion
4309. The third lower non-horizontal portion 538 can be formed having a surface profile that is
non-planar. THetRIRMEWSIHGR-IGT2En i BertidfcssE is Tofild dpbimd Soperiidteryirtdd ttird outer
surface 536. showhheaibitdderdtrdhiaciudeca ibyrd external conductive layer 540 plated on the third outer
surface 536. The thifgexternal canductiys taver 40.canmprove; sonduclive Rroperliss, sonpective
properties, oxidation reS|s(t)ance, and be used as an etchant resist cox Ing in florma lon of the third leads

407. The third(xeambsd pardactive [ayefBaR carbhédorrmediusingper prefaatz frahe fiPPRYtprocess that

includes a nigkgl:paiagliumegelsh NI dAH R UG PIRCERERlea faYering process using conductive metals
having characteristics similar to a combination of NiPdAu. The encapsulation 402 can cover the

integrated circuit deVAed B8N HesHitarhal fhidfesimets I URRY ARty RSP RO AR SR I8 tion 436 of
the first lead<idd4xihaseoond ippeirion4erizonrtakpapien skiShofithatsesationlaads40& tbe-third upper
non-horizontal portion 439 of the third leads 407, and the. upper non-horizontal pad side. 440 of the die
pad 410, TRATIG ALl e S G S o MR e ectate
surface 526, peitithet éncaphidiionedORintgrsestifrgehadirst tppey pbnahorifontalspopion %86, the second

upper non-haizoRiRkIRRIRA 4538, B RhUPRES PO HARLAERPILRR 439, and the upper

non-horizontal pad side 440. The solder mask 550 can surround and protect the first lower non-horizontal
portion 514, the secOifdiiBWeHHoHMHszoHdPE1R[Sh B! A& ¢hRANOWRF MG -PRIt2B AT 96i416n 538, and

the second nanthatramtabpaditideoton 418 Titeeshidaswmaskbhéicandiedaiores from ses@ller resist

material. Thehgolder mask 550 can b%lﬁ direct contact and coplanar Wi theﬁerimeter sides 416 of the

encapsulation i’(f?fltfdﬁee Solge’ %aég 511%(11; ke élﬁrééﬁgﬁ%ﬁ%np 40 I|13r40t%czﬁ &ESH (étntthseo’frﬁ%e integrated

circuit packagingsystdrrtotal porfine 436t Sittefnal kovrdwotivieoteapotd 285 tibie Selcamdbextenral conductive
layer 530, th%{)ﬂﬁg %ﬁ?ﬁl@%p%ﬁf@%ﬁgtvﬁ J%efgl%gg, and the die external conductive layer 532 are exposed

from the solder mask 550. The first external conductive layer 528, the second external conductive layer

530, the third exterdaflESAGENGE SR B2 HheptHe denestenatidsrbthailietigds 59D ®Rbe used to
provide connggetivity atwaemtbeistepiaiedeinauih packagingsysies 405 and the:naxhievelef integration

(not shown). surface 516 can intersect the first lower non-horizontal portion 514 of the first external
connection portion 418. The first intermediate surface 516 can be parallel to and facing away
from the first inner surface 508.

The first intermediate surface 516 is oriented between a plane containing the first
inner surface 508 and a plane containing the first outer surface 510. An edge of the first
upper non-horizontal portion 436 furthest away from the first inner surface 508 of the first
internal connection portion 420 intersects the first intermediate surface 516 of the first
internal connection portion 420.

The second leads 406 can be similar to the first leads 404. The second leads 406 can
include a second inner surface 518 of the second external connection portion 424 and of the
second internal connection portion 422.

The second inner surface 518 can be coplanar with the internal die pad side 502. The

second internal conductive layer 432 is shown plated on the second inner surface 518. A

second outer surface 520 of the second external connection portion 424 of the second leads
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It has been discovered that the present invention provides the integrated circuit packaging system 400
with improvements in a package system integration layout. The first external conductive layer 528 on the
first leads 404, the second external conductive layer 530 on the second leads 406, and the third external
conductive layer 540 on the third leads 407 can be formed, distributed, and oriented over contacts,
bumps, pads#fretadcopasylebmiihterddaniaetsvaitieometiel seedngf inneqsatfaee (Mbt sHbwRIcPIdcement of

the first exterpabcanngeting parierHliuthedasordiiemals@sagsign portion 424, and the third leads
407 provides package interconnect customization and placement compatibility not available with typical
leadframe based paldiatfSanhifted t9r&shakidiyedssitciasfs YbhiaRF o RLfiGHRM! PoRRtettthg now to

FIG. 6, thereisr skl @eitiiant odeseintperitie grateTiheikeuindaghag ing systaim4Qoridmeifisst external
conductive layer 528, the second external, conductiye layer 530, the thirdexternal conductive layer 540,
and the cie bR T B e N T S TP om the

solder mask 580 kmgatisvwaiith‘d8sheddifesaddhingissidacsmodlethatfisgawer Hersdsongontal portion

514 of the fir%&;ﬁ&%ﬁ%&@ﬂﬂ?ﬁ%ﬁi@ﬁ@b%& Pd}ﬁléh%sf %%m@%@iﬁt@séwﬁeq@aésl@o@n the first internal
connection portion 420 of the first leads 404. The first external conductive layer 528 can be plated on the

first leads 404 in a JEARFERA BB HY e iraERer ASFLAHLSTRANPORISHEHY PortioRidgshown with
dashed lines thelawoiiies@delen nvaskdion psaitiessacontkleadsd Qbydhasesaindivebiion-tesizontal

portion 524 ocf atly% se%%[]% ?xte{aﬁfal con%ection Eogion 424, and the Sﬁ%ond J'[Qltermediaiggsuarlggce 526 on

the second intermal connection poFt)f(t)erlll é%wéltr? & Second leaus U8 TRE SEeoRd external éhductive

layer 530 cannyeotatdn opcthd seponddedds 2406:irparpeririter Tharsecbby theseconboyweral
non-horizonta|,pastiaRR2d-ve forht itch L0407 Ang dhethirgblppier pon-horizontal portion 538 are

shown with hidden lines below the solder mask 550. The third external conductive layer 540 can be plated

on the third leads 4075f5 P EHRTBENFTSHEABY AOIiRS IERNBEh oM heifs Shidepsreaa 58ds 406 The second

non-horizontappadtsite 5&eaf theediRupad 410 of HiGseddsdsh@mmmithtasbecdities ketowrthe solder

mask 550. The d|ed erﬁte?me | 2g:(e)nd ctlvg?;% enr_Il %%ezrfsggin}l%es Cl%t@q on the dje pad 4110 ina %(Erlmfeter formed
. The first leads 404

by the second ROH-HOTiZonTtal psalll Sitie the 8RO 18RAsPAE ,nanoTt the third leads

407 are covetiadsbyoadd xtetnekgosed tironpehiescldér nMbsksidat B@2nediaRsfefrirg 2ovedo FG. 7, therein
is shown the ﬁHM‘féP{@a%'ﬂ@n ai{;?a%\, layoutfming iRhass, idpapufacture. Shown is a conductive panel
. p .

702 having a primary side 704 anda secondary side 706. The conductive panel 702 can be formed from
a conductive etchatiBentstand itHefineshinipciideca eoppervicatedmsarestoy plarsrrantainiggifhary mask
patterns 703 Qavildthe iistitsrgahaansduativentayes Bl stbengesendinteasiconduativefayer 132, and
the die internal cogductive Ie%er. 134 fanrtbe pi ée an tthe ri ary ide 704 during a %Iatgrf% gpase. The
plating phaseS R indRide' e 8%é°8¥aappﬂaﬁ’ﬁg g 0cess s a8 Gh € eé??gbl atifg’ &' Bfl tsioh, a
precipitation, tbe scvapbnizatiehcpnoeess) portibhd 2t stiatentattcoredondivadeyedidi8 huwieddidn af mask on the

primary side %Q%&@Mmt@ﬁﬁ%gméqgﬁlggﬁlgg #» outline of the first inner surface 208 of FIG. 2. The

second internal conductive layer 132 can form a mask on the rimari/ side 704 having an outline of the
second inner surfacE® {8 P41Relwle %f@?hﬁl‘@é‘?ﬂid&?@%%% aysu EanPiaied amibKiBh the primary

side 704 haviigeaR@iding 1of thenintecbad diadRarhsidR 1802 Pk&l8ad Zxternal conductive layer 530

plated on the second outer surface 520. The die pad 410 includes a die external conductive
layer 532 plated on the external die pad side 504.

The first external conductive layer 528, the second external conductive layer 530, and
the die external conductive layer 532 can improve conductive properties, connective
properties, and oxidation resistance of the first leads 404, the second leads 406, and the die
pad 410 respectively. Also, the first external conductive layer 528, the second external
conductive layer 530, and the die external conductive layer 532 can be used as an etchant
resist coating in formation of the first leads 404, the second leads 406, and the die pad 410

respectively
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Secondary mask patterns 705 having the first external conductive layer 228, the second external
conductive layer 230, and the die external conductive layer 232 can be plated directly on the secondary
side 706 using the plating process. The first external conductive layer 228 can form a mask on the
secondary side 706 having an outline identical to an outline of the first outer surface 210. The second
external conductiveThy &2 30teanl fosmdustivadik on e the sorrad g situlzos dvgiiveg asrouiinmddentical to

an outline of EH@&@%Q%QU&%EM&%%@@PS@E %h@-b@-flﬁ?e&“ﬁ%ﬁ?ét%rﬁélﬁgf&q%%@ lppey &an form a
mask on the secondary side 706 having an outline identical to an outline of the external die pad side 204

of FIG. 2. Hahdnplytary e AsH et b HIN St e e ST Ry BrOgE¥S 4 Bighing process
can include acch@micaleichs Baphtchetchéngtesaiassr ar acoaivibinmiam Niedaf. The etching results in a
portion of material of the primary side 704 surroupding the first internal conductive layer 131, the second
internal conductiveollfa{lfeﬁrl%%g%aégéﬂtiga ie in e?r?aFgfﬁl% ueét?\l/lgséfg%/é?ﬁilé%ﬁaenr%rov\vféﬂa %ﬁl & oarrééetion of a
lower surfacerTdgdn . chrmdihetiviatpeanabt oRictive tRkier idens befatwcdos dantbed pareilgifacthe

sgcondary sidg470& @lﬁlﬁd%@@%’xﬂ%&%ncgﬂ%ngTM%ﬁﬂa% apgh Q\@Sﬁ%ﬁﬁfﬂesﬂﬁ?dmﬁeﬁ first sloped
side 710 of the conductive panel 702 intersecting aggrlmeter of the first internal conductive layer 131 can

be planar and¥ofT arfoditisBishgreereiAiRRe B rdNgwerRiappi v thdie exterpabdichid sidpeltside 712 of the
second internal contiucthiel laygdr hdd-tatizoetflpoaloand Jarrss hldsaianglecralative B3thatower surface
708. A die slopedsde £A:4,5an,be planar And form,an,gbiuse. angle telave do.the Jowe. surface 708, The
result of the € clhlng of the primary side 70484 Te Ief, Slich'as an outline’or mo e]ie(]:f%rm, of the layout,

routing, and plarrantinperisiordt I conrettondd ddsiand audieeperdtile that iR@femind Inotitd WG 8, therein is

shown the St Al Gofibhan ARSSMRY £ORNPLHPGRIASS: OB ISHAGH GiCyi device 108 is

mounted over the die internal conductive layer 134 of the die pad 110 using the attachment layer 142

using a mounting proteddrthat eIt déNBHdMRe ot Giidikyer menrheisnieredthedts 4 connect an

active side ofiihe istegraiethairgita pyiaenl O8 withobh adirsbiniaingl ceaductivedayer thizd andwith the

second internal onducti\{e layer usd'nrgta con ec[;[in(ig rocess ﬁhat can.include thermocompression,
. non-horizonta \/90 on Cil.l’l 1 erse%t € thir bnon— orlzon%lel?omﬁn . ..
ultrasonic, thermo-sonic, wedge boriding, wire bonding, onding, SO retflowing, or similar

connection_process@lse third?@fwrimgmhmvizonlt'd@@t,itbhe‘?%ncml_smoﬁvmh_é l@tvilamequalé@rﬁ_iﬂq an
encapsulating, phase, IGIOWehSHITRACR « 48, NG RIS AT W S RVIGEL A8 A tEERRl REerconnects

114, the first internal conductive layer 131, the second internal conductive layer 132, and the die internal
conductive la3eh9 841 MBS Ed¥eTedOy the encapsulation 102 using a molding or encapsulating process.

The encapsulation 102 ¢averstbeadrshelares side Aldnihessacond 39pesisigmicd2naind thieddie sloped
side 714. The secondary sige 706 and edges of the conductive panel 702 can be exposed from the
rt%%pégé he. &iur 'i V& rg

encapsulatioﬁuﬁfz.S eter sides 1%“8?%1&3383%? ation 1 a?%ncélﬁl%gvf:orrﬁréc&lﬁtévr%endicular to

the lower surfeeeei@8, dunnecthe engegpsedatinglprocessismdéntendebt theddgem ofitihentorsisctive panel

702. coating in formation of the third leads 407. The third external conductive layer 540 can be

formed using a pre-plated frame (PPF) process that includes a nickel-palladium-gold
(NiPdAu) layering process or a layering process using conductive metals having
characteristics similar to a combination of NiPdAu.

The encapsulation 402 can cover the integrated circuit device 408, the internal
interconnects 414, the first upper non-horizontal portion 436 of the first leads 404, the second
upper non-horizontal portion 438 of the second leads 406, the third upper non-horizontal
portion 439 of the third leads 407, and the upper non-horizontal pad side 440 of the die pad
410.

A solder mask 550 can cover the first intermediate surface 516, the second
intermediate surface 526, and the encapsulation 402 intersecting the first upper non-

horizontal portion 436, the second upper non-horizontal portion 438, the third upper non-
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Referring now to FIG. 10, therein is shown the structure of FIG. 9 in a frame removal phase. Portions of
the conductive panel 702 of FIG. 9 from the lower surface 708 of FIG. 9 to the secondary side 706
surrounding the first external conductive layer 228, the second external conductive layer 230, and the die
external conductive layer 232 can be removed to expose the encapsulation 102 using the etching

process.  IFnenthipgy throdé8sanskinespehadfotivatianabbideifiest48adda sadenaadediftidemds 106, and
the die pad 130:,(0e firet |ede 104, the secerddlaadsiAitaanddbe dia pad L1Q adeisksopnded by the

perimeter sides 116 of the encapsulation 102. Referring now to FIG. 11, therein is shown the structure
of FIG. 10 in B°HA8Kh§ YHAB P Soltis Anask 28t Ruir B pitaron theffstint&Bgiate surface 216,
the second iMefizmdibpadstdasec226, and surround the die pad 110, the first leads 104, and the second
leads 106 during a asking phase-Jhe fiel extemal conduciive layer 238, e seeang exterpal
conductive layer 230, and the die external con uctlveqayer g can Be exposed from fe'solder mask
250.  Thep@skingephabieedagvitesiuaedtheplaserof ithdiffuptometepsedsipitafion dezncaporlzation process.
The encapsuh@ﬁpnr%g%dm&r%%ﬂ%éhﬁﬂr%'@ﬂ%%ﬁ&@ﬂf&?ﬂé@%%k&?’tﬂ@r&(%]céhtmﬁ‘ tﬁéﬁﬂﬂég[ﬁ}s%d'?‘te surface
216, the second non-horizontal pad side 206 can be covered by the solder mask 250 resulting in the
formation of (HEWhedrsAsdE i pE%aging system 100. It has been discovered that the present
invention simplifies pivysicakdesignclaynoti of paeksgeshilexihie areniationcambnasioss ofhthe first
internal connectipn portion 120, the first rnal connection portion 118, the s d internal connection
portion 122, St B G S o et i A TR U M St Bokaging
system 100 vithnbtheh sokkenpilifiskd 30y si€h¢ dasignciantlapoduenablingr dB¥igts tecaorbrnicoddte
clustering, pattgmingyisg/ation, andigrngastion AYQIRANce ol viinapithinibe disgratagclicuit packaging

system 100. Referring now to FIG. 12, therein is shown'is a flow chart of a method 1200 of
manufacture BYthe itegPabsdsheur PaeRAiRgnaysteiy (omyert dhtirtheraib SHirtHE Mk Bresent

invention. Theysaathod 1206 éntiudesfomingatfiistieashadiacent and staggered to a second lead, the

first lead having a fi]l;sthextgrnal onnect(ijortllgort' ion with ta.first gzxternal iﬁ‘ionq ctiv? Iafg/te(r1 and atfirst internal
connection portion, h&%irst %@(telrsﬁzglvgoennec{ionepg?%sgﬁ ofiented 1atera fsou wardsfrém thétfirst internal
connection poutibrgianelytitansédomdthemtbavingns seeqrdlegtesyrdmantegctiom poreion Withfassecond
external conduetiye layRi,and yaCLINRIHRL CRANEAIPIHRQLLBRY Q&MQF&&&%&Q?&%&?%BQ an

integrated circuit device with the first internal connection portion and with the second internal connection

portion in a bf¥cka sentolsnfng %h amteisstiadisnievel eradvreYsdtser arfuppdesiterdvigidnédirst lead and

the second lead exprseddn @nivaked 2061 anddeuming a-saldey, PaskLHils gneepsWatiogemn the first
lead, and on the second Ief%with ti]e fi[st external conducLive Iiye%;land external conductive
d Itirfg

the secon
layer exposelFEAPASE S Sladie MSEK T Bigiegaben nothevakuilil %8%85%?o€:ré%§§%ﬁ“&ératus,

devicg, produmlaﬂdfm' pystenm@sttaigéﬁmmmdcnabsmeﬁeﬁdweputmqmmiaadletd¢ Idilyidlyevésr_s@ﬁle and
effective, Ca;bR%%‘éE%%ﬁ%B/iﬁ‘{égc&ﬂ{é@’ &E&J%fﬂ&&%‘ﬁﬁ&“ﬁ&%&g%9&9%%6%%&’9&?%‘8@9'\%ﬁha“d are thus

readily suited for efficiently and economically manufacturing package in package systems / fully

compatible witRieddcedtrsrabirtheieaeitdgirstiodanriticedpies wd e eatsheisgiadons.  Another
important aspect of ghg:RiesaBkinyerntinrriskbatit Kalkably SupRetts and sencas thadisipeigal trend of
reducing COS})%’CI?L@RQWJQS(‘%C%YSZ%& S %Qg if?r%{eg)?tier}gaﬁ)ecr(];gglrl]lﬂlc%r\]fgelayer 528, the second external

conductive layer 530, the third external conductive layer 540, and the die external conductive

layer 532 are shown exposed from the solder mask 550.

Below the solder mask 550 and shown with dashed lines are the first leads 404, the
first lower non-horizontal portion 514 of the first external connection portion 418, and the
first intermediate surface 516 on the first internal connection portion 420 of the first leads

404. The first external conductive layer 528 can be plated on the first leads 404 in a

perimeter formed by the first lower non-horizontal portion 514.
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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 alfdpnaiives, widdiichebhocahd wribtiopdahatafdlDARhig the sscopé lerdhddhcluded

claims. All maitess: bithestafore s eb oo NG IbR SN miNthe RCCARPANIG HIAYVRER AL be
interpreted in an illustrative and ngn-limiting sense. What is claimed is: 1. A method of manufacture

of an integraféyf SRt PUIRAGME e Hact nidhdige fsFaAdrE R 9eapsclifaearionrtt sidhered to a
second lead, sheirStdaaddraving advsiexiesial conmeciiern gortia wilh s fiatextarta candactive layer

and a first interngl eprineclion,porion, Jie izt exicrnal cannedian porion prieatqd laterally outwards from
the first internal connecti )n portion, and the secon ead aving a second ex ernal connection portion with
a second external cbidthativéctdyetOdrmd thedbid Invemedcdnneatiohpoditod38 are shown with

hidden lines below the solder mask 550. The third external conductive layer 540 can be
plated on the third leads 407 in a perimeter formed by the third lower non-horizontal portion
538.

The second non-horizontal pad side 506 of the die pad 410 of FIG. 4 is shown with
dashed lines below the solder mask 550. The die external conductive layer 532 can be plated
on the die pad 410 in a perimeter formed by the second non-horizontal pad side 506. The
first leads 404, the second leads 406, and the third leads 407 are covered by and not exposed
from the solder mask sides 602.

Referring now to FIG. 7, therein is shown the structure of FIG. 2 in a layout forming
phase of manufacture. Shown is a conductive panel 702 having a primary side 704 and a
secondary side 706. The conductive panel 702 can be formed from a conductive etchable
material that can include a copper or a copper alloy material.

Primary mask patterns 703 having the first internal conductive layer 131, the second
internal conductive layer 132, and the die internal conductive layer 134 can be plated on the
primary side 704 during a plating phase. The plating phase can include the use of a plating
process such as an electroplating, a diffusion, a precipitation, or a vaporization process.

The first internal conductive layer 131 can form a mask on the primary side 704
having an outline identical to an outline of the first inner surface 208 of FIG. 2. The second
internal conductive layer 132 can form a mask on the primary side 704 having an outline of
the second inner surface 218 of FIG. 2. The die internal conductive layer 134 can form a
mask on the primary side 704 having an outline of the internal die pad side 202 of FIG. 2.

Secondary mask patterns 705 having the first external conductive layer 228, the
second external conductive layer 230, and the die external conductive layer 232 can be plated
directly on the secondary side 706 using the plating process. The first external conductive
layer 228 can form a mask on the secondary side 706 having an outline identical to an outline

of the first outer surface 210.
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forming a third lead adjacent to the first internal connection portion and the second internal connection
portion along adjacent sides of the third lead; connecting an integrated circuit device with the first internal
connection portion, with the third lead, and with the second internal connection portion; forming an
encapsulation over the integrated circuit device with the first lead, the second lead, the third lead, the first
external connectionlperitsandxiamel seadneiexleyaal 2o anettionaportibrretissseendandsideniiity a solder

mask on the gngapsHlalitne AicHigdinet isadaand.pmihe erond eagidth e firsicderngl genductive

layer and the second external conductive Iatéer exposed from the solder mask. 2. The method as

claimed in cI&HFPWAIEH PG the first I¥auINBRIBEE {BitRENtHeYsilo ABoHYHalE SHIELon portion
having a secaidtslanal sviditie at laaskiwviae degedandt iDoestafaidth of the second internal connection
portion. 3. The ﬂ%‘thod as cl 4'989 ég aim 1 herej the first lead incl nforming the

rimary s AERRIN cEOJ rpnm ne c[un TOCESS. Lﬁj)gs tt(!})? ,
second external connection p%rflon oriented 18 era\:ns); outwards from tie $edond Initernal conriection
portion. Aroches wiethisdhds Trlienvehlreichaimphdigrtiidriep mpesingr formirgnatidie therdoanbhe
etching results in a portion of material of the primary side 704 surrounding the first internal
conductive layer 131, the second internal conductive layer 132, and the die internal
conductive layer 134 removed and a formation of a lower surface 708 in the conductive panel
702.

The lower surface 708 can be parallel to the secondary side 706 and oriented between
the primary side 704 and the secondary side 706. A first sloped side 710 of the conductive
panel 702 intersecting a perimeter of the first internal conductive layer 131 can be planar and
form an obtuse angle relative to the lower surface 708.

A second sloped side 712 of the second internal conductive layer 132 can be planar
and form an obtuse angle relative to the lower surface 708. A die sloped side 714 can be
planar and form an obtuse angle relative to the lower surface 708. The result of the etching
of the primary side 704 is a relief, such as an outline or modeled form, of the layout, routing,
and planar dimension of connector leads and a die paddle.

Referring now to FIG. 8, therein is shown the structure of FIG. 7 in an assembly
connecting phase. The integrated circuit device 108 is mounted over the die internal
conductive layer 134 of the die pad 110 using the attachment layer 142 using a mounting
process that can include bonding or glueing. The internal interconnects 114 connect an active
side of the integrated circuit device 108 with the first internal conductive layer 131 and with
the second internal conductive layer 132 using a connecting process that can include thermo-
compression, ultrasonic, thermo-sonic, wedge bonding, wire bonding, ball bonding, solder
reflowing, or similar connection processes.

Referring now to FIG. 9, therein is shown the structure of FIG. 8 in an encapsulating
phase. The lower surface 708, the integrated circuit device 108, the internal interconnects
114, the first internal conductive layer 131, the second internal conductive layer 132, and the
die internal conductive layer 134 can be covered by the encapsulation 102 using a molding or

encapsulating process.
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wherein: forming the first internal connection portion and the second internal connection portion includes
forming the first internal connection portion and the second internal connection portion equidistant from
the die pad. 5. The method as claimed in claim 1 further comprising: forming a die pad; and
wherein: forming the first lead includes forming a third lead between the second lead and the die pad.

6. A method of manlifacraepafaivini@greese cifsufirpatragdradsystentheoremordingredraiag’ d2first lead
adjacent and gtaggeird {6 aisgeOthleate secondary side 706 and edges of the conductive panel 702

can be exposed from the encapsulation 102. The perimeter sides 116 of the encapsulation
102 are can be formed perpendicular to the lower surface 708 during the encapsulating
process and intersect the edges of the conductive panel 702.

Referring now to FIG. 10, therein is shown the structure of FIG. 9 in a frame removal
phase. Portions of the conductive panel 702 of FIG. 9 from the lower surface 708 of FIG. 9
to the secondary side 706 surrounding the first external conductive layer 228, the second
external conductive layer 230, and the die external conductive layer 232 can be removed to
expose the encapsulation 102 using the etching process.

The etching process results in the formation of the first leads 104, the second leads
106, and the die pad 110. The first leads 104, the second leads 106, and the die pad 110 are
surrounded by the perimeter sides 116 of the encapsulation 102.

Referring now to FIG. 11, therein is shown the structure of FIG. 10 in a masking
phase. The solder mask 250 can be applied on the first intermediate surface 216, the second
intermediate surface 226, and surround the die pad 110, the first leads 104, and the second
leads 106 during a masking phase. The first external conductive layer 228, the second
external conductive layer 230, and the die external conductive layer 232 can be exposed from
the solder mask 250.

The masking phase can include the use of a diffusion, a precipitation, or a
vaporization process. The encapsulation 102 intersecting the first lower non-horizontal
portion 214, the first intermediate surface 216, the second non-horizontal pad side 206 can be
covered by the solder mask 250 resulting in the formation of the integrated circuit packaging
system 100.

It has been discovered that the present invention simplifies physical design layout of
packages. Flexible orientation combinations of the first internal connection portion 120, the
first external connection portion 118, the second internal connection portion 122, and the
second external connection portion 124 provides the integrated circuit packaging system 100
with both a simplified physical design and layout enabling designs to accommodate
clustering, patterning, isolation, and congestion avoidance of wiring within the integrated
circuit packaging system 100.

Referring now to FIG. 12, therein is shown is a flow chart of a method 1200 of

manufacture of the integrated circuit packaging system (100) in a further embodiment of the
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the first lead having a first external connection portion with a first external conductive layer and a first
internal connection portion, the first external connection portion oriented laterally outwards from the first
internal connection portion and having a first external width at least twice a first internal width of the first
internal connection portion, and the second lead having a second external connection portion with a
second exterpegsedriavitive alks madied 406 mer|ndesriaiatmrietio fepbrdmaent anfbsimgagredtivind lead

adjacent to the firsf ipfarat Wﬁ@ﬁ%ﬁggigrﬁ%@c&;@@@m&m %rﬁ@ﬂ%@ﬁi%ﬂfﬁg@%}ﬁ%@ng adjacent
sides of the third lead; connecting an integrated circuit device with the first internal connection portion,

with the third 821540 VifR 1HE A mraHTAM LN ARSHYPo oA TbFHfRRR AR BRTAIOBISEEI over the
integrated circtithei@vieeralith dheviirgt extarna canreciieon poeitieniangdhnsesanchexteond raanection
portion exposed.from the nca%gs%Lation' 3nd forlqling a c%llder méiSk on the enca Vse;ilationhgrglthe first

ving a Seco, I connection. portonwit SE€CO eXtC‘,I‘l’ltrI onduc ayer a .
lead, and on the delond fead with the Tirst extérmal conductive I%lyer and the'Second extefnal conductive

layer exposeskehant ithiersdldennveigi portion, he esthd)as colaintéddneimivedathevsint fismeing the first

!ead adjacen(xﬁ?ﬂi}%%t@igg%?éﬂﬁﬁ %ﬁé@ﬁ&ﬁ‘gdﬁﬁﬂ Hﬂ@ Wﬁﬁtﬂ@r&ﬂ@ﬂd@ﬁe?@ﬁ%ﬁn'&@i@rhﬁé@ﬂ&tﬁﬁase?ond
internal connection portion covered with a second internal conductive layer; and connecting the integrated

circuit deviceMERbe¥ cormuitR RGN QUCEIRUID GRS Gl Yee sl Htdiralehiidctive layer.

the second lead exposed in a block 1206; and forming a solder mask on the encapsulation, on
the first lead, and on the second lead with the first external conductive layer and the second
external conductive layer exposed from the solder mask in a block 1208.

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 package in package 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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8. The method as claimed in claim 6 wherein: forming the first lead includes forming the first lead having
the first internal connection portion covered with a first internal conductive layer; and connecting the
integrated circuit device includes connecting the integrated circuit device with the first internal conductive
layer. 9. The method as claimed in claim 6 wherein forming the first lead includes forming a third lead
having a thirdidsreddiwieitisequal to the first external width of the first lead.  10. An integrated circuit
packaging system comprising: a first lead having a first external connection portion with a first external
conductive layer antl a firét ifBsHY cBhrBRBUATYRicH, e ARGEEnSIre hnRdi3R Boridticdtiented
laterally outwaralgrikaip: the first internal connection portion; a second lead formed adjacent and staggered
to the first lead, the fsecond lﬁ?‘%hﬁ’g’&%& secor Sg angxéer(?gl connedgtjon portion with a second external

. Trming a T 0 a Ssecond Iea . . .
conductive layer and & second internal connecti ortion; athird lead formed adjacent to the first internal

connection portion and théhseoshépad having a first external connection portion with a first external
conductive layer and a first internal connection portion, the first
external connection portion oriented laterally outwards from the first
internal connection portion, and
the second lead having a second external connection portion with a second
external conductive layer and a second internal connection portion;
forming a third lead adjacent to the first internal connection portion and the second
internal connection portion along adjacent sides of the third lead;
connecting an integrated circuit device with the first internal connection portion, with
the third lead, and with the second internal connection portion;
forming an encapsulation over the integrated circuit device with the first lead, the
second lead, the third lead, the first external connection portion, and the
second external connection portion exposed; and
forming a solder mask on the encapsulation, on the first lead, and on the second lead
with the first external conductive layer and the second external conductive

layer exposed from the solder mask.

2. The method as claimed in claim 1 wherein forming the first lead includes
forming the second external connection portion having a second external width at least twice

a second internal width of the second internal connection portion.

3. The method as claimed in claim 1 wherein forming the first lead includes the
forming the second external connection portion oriented laterally outwards from the second

internal connection portion.

4. The method as claimed in claim 1 further comprising:
forming a die pad; and
wherein:
forming the first internal connection portion and the second internal connection
portion includes forming the first internal connection portion and the second

internal connection portion equidistant from the die pad.
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internal connection portion along adjacent sides of the third lead; an integrated circuit device connected
with the first internal connection portion, with the third lead, and with the second internal connection
portion; an encapsulation formed over the integrated circuit device with the first lead and the second lead
exposed, the first external connection portion and the second external connection portion exposed from
the encapsulation; and a dokieethebisfdamesd ancthendnitaibsukatemisargthe first lead, and on the second
lead with the first extgmabcandygtivélpyer and the second external conductive layer exposed from the
solder mask. 11. The system as claimed in claim 10 wherein the second external connection portion
has a second"8%f&¥hal width at least twice a second internal width of the second internal connection
portion. 12. Thefsystemtastikairmedihol aainfoktinh argindt e s econd e ke rabed mdctitndgortion
includes the second extergl%l o nnection portion oriented laterally outwards from the second internal
connection portion. 13The s;l/)s em as claimed in claim 10 further comprising: a die pad; and

6. A method of manufacture of an integrated circuit packaging system
comprising:
forming a first lead adjacent and staggered to a second lead,
the first lead having a first external connection portion with a first external
conductive layer and a first internal connection portion, the first
external connection portion oriented laterally outwards from the first
internal connection portion and having a first external width at least
twice a first internal width of the first internal connection portion, and
the second lead having a second external connection portion with a second

external conductive layer and a second internal connection portion;

forming a third lead adjacent to the first internal connection portion and the second
internal connection portion along adjacent sides of the third lead;

connecting an integrated circuit device with the first internal connection portion, with
the third lead, and with the second internal connection portion;

forming an encapsulation over the integrated circuit device with the first external
connection portion and the second external connection portion exposed from
the encapsulation; and

forming a solder mask on the encapsulation, on the first lead, and on the second lead
with the first external conductive layer and the second external conductive

layer exposed from the solder mask.

7. The method as claimed in claim 6 wherein:

forming the first lead adjacent and staggered to the second lead includes forming the
second lead having the second internal connection portion covered with a
second internal conductive layer; and

connecting the integrated circuit device includes connecting the integrated circuit

device with the second internal conductive layer.
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wherein: the first internal connection portion and the second internal connection portion includes the first
internal connection portion and the second internal connection portion are equidistant from the die pad.
14. The system as claimed in claim 10 further comprising: a die pad; and a third lead between the second
lead and the die pad. 15. The system as claimed in claim 10 wherein: the second lead includes a
second internal contuctivéhayeatiaslesitiggied sedemd drivderdhconnection portion; and the integrated

circuit device is conpgctag tadha-sesond intina! Fangctive Iaver 8. ThesYalemas slaimead in claim 10

wherein: the first lead includes a first internal conductive layer covering the first internal connection
portion; and connection portion covered with a first internal conductive layer; and

connecting the integrated circuit device includes connecting the integrated circuit

device with the first internal conductive layer.

9. The method as claimed in claim 6 wherein forming the first lead includes
forming a third lead having a third external width equal to the first external width of the first

lead.

10.  Anintegrated circuit packaging system comprising:

a first lead having a first external connection portion with a first external conductive
layer and a first internal connection portion, the first external connection
portion oriented laterally outwards from the first internal connection portion;

a second lead formed adjacent and staggered to the first lead, the second lead having a
second external connection portion with a second external conductive layer
and a second internal connection portion;

a third lead formed adjacent to the first internal connection portion and the second
internal connection portion along adjacent sides of the third lead;

an integrated circuit device connected with the first internal connection portion, with
the third lead, and with the second internal connection portion;

an encapsulation formed over the integrated circuit device with the first lead and the
second lead exposed, the first external connection portion and the second
external connection portion exposed from the encapsulation; and

a solder mask formed on the encapsulation, on the first lead, and on the second lead
with the first external conductive layer and the second external conductive

layer exposed from the solder mask.

11.  The system as claimed in claim 10 wherein the second external connection
portion has a second external width at least twice a second internal width of the second

internal connection portion.

12. The system as claimed in claim 10 wherein the second external connection
portion includes the second external connection portion oriented laterally outwards from the

second internal connection portion.
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the integrated circuit device is connected to the first internal conductive layer. 17. The system as
claimed in claim 10 further comprising a third lead having a third external width equal to the first external

width of the first lead.
13 The system as claimed in claim 10 further comprising:
a die pad; and

wherein:

the first internal connection portion and the second internal connection portion
includes the first internal connection portion and the second internal
connection portion are equidistant from the die pad.

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

a die pad; and

a third lead between the second lead and the die pad.

15.  The system as claimed in claim 10 wherein:

the second lead includes a second internal conductive layer covering the second

internal connection portion; and

the integrated circuit device is connected to the second internal conductive layer.
16.  The system as claimed in claim 10 wherein:

the first lead includes a first internal conductive layer covering the first internal

connection portion; and

the integrated circuit device is connected to the first internal conductive layer.

17.  The system as claimed in claim 10 further comprising a third lead having a

third external width equal to the first external width of the first lead.
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