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 evENTIOGIRSTEIN OITEC GPEausC KR GING SYSTENISVICH REUIEHIPIONR GWsE PABRICtS, global
positioning systems (GPS), satellites, communication equipment, consumer products, and a vast line of
other similar products are in eA&DAIIECEEIOP PPFOMANDIEACTURP AJERE@Iust 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 CO%U”?%@%?IE%’%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, thereyiga,QIeHGh NEAHHQRIRUUCR:F %H‘Qxl'%t@ﬁﬁ@%&ﬂﬂ%ﬁ%?%ﬁ@@%@ﬁf%ﬂackage

connectors to support continually increasing amounts of electrical connec o and from those smaller
packages. MYRPErIHIHErEA8iNG AR BHEMS oM htrdetsertkasstectrical 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§@RANBMBhe another. Smaller packages must be able
to connect to circuit boards and deliver increasing functionality, speed, and perfarmance. In view of the
economic and techhSGGc&IWHIoh Gl sersiivad BigB O GHICAP I Ssealnd reupaskdge s problems.
In view of the@uiiednioreasiagdcémrelecaiahicopapdidivaehareasuiasatotg, vithigrouwing 2o nsuimer

expectations and e diminisning. ARRQIHMILes ot MERNNGMNMLr OB onic 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 problem:s.

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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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 finding answers to these problems. Solutions to these
problems have been long sought after but prior developments have not taught or suggested any solutions

and, thus, sofliffersstiativiese fheoblakriiizase lorgcaliciddhtioys skild ifpend &t DISQUABURE OF THE

INVENTION A 44ilidgaRie s@Rt favgntion Mavidessa metdod flimanyfagiyrs:oirp ntegratedyelicuit
packaging system including: forming a first lead adjacent and staggered to a second lead, the first lead

having a first€XBFHEN EgHRSEETN J9rith With STFrsteliaThal CorbrciiE thysraitva ffstiltigial
connection paitiea;sthetiret @steenal connection portion oriented laterally outwards from the first internal
connection portion,§ econd Ie%qehas\ﬂggf%se nd exter aaflt é:rquhrtleclglt(i)org1 eDO{tion with a second

. oqlclitit(bnes§ ese C%ro een 01%%s0u . tr ve oPrrtlents a\ée .
external conductive layer and a second internal connectfon portion; connecting an integrated circuit

device with thetfirsghiterneggsorrdaationpoetie i thwitholhaose do it iatenavdd ve hmection pordédn; forming
an encapsulafigh Qvgiihg 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 with the first
external conductive layer and the second external conductive layer exposed from the solder mask.

The present invention provides an infegiatest kUi PRekABRERYSIGRN, 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 connegtignppaeienRdgNtadhiatesallyaombirdS framhthefinst srtemalicaanactipruportion; a
second lead formed adjacent and staggered to g%% \]/‘irs lead, the second Ie??d havin(%ﬂa second external

connection pBHiGH IRV EBBHY EREfRET By AaYHPRE RS easrd g AT LaitnEidportion: an
integrated cirfiuit device ogrmcietkiaialtbenfiestiintepnadconthection poction andwithethgesendnd internal

od i o chitaliomiestistom n pociod endwihethg sondind inten:
Cocond lead b R B e EL i, e e e

second lead W2l firemetherial costativanesEmapritine sadohe ssaedftbhavietve 1as@dexposed

from the soldg{ifaaskonne &8RN ERRCHMERIS A he-tnyeptianhave gihiensiepsosRiements in addition
to or in place of those mentioned above. The steps or elements will become apparent to those skilled in

the art from & PBARARY ARG To i S Yo tLitdl HSEHpB WhET KB RilHYSrirE s qangsdon
accompanyingdianingsyiBRHze Rdo&@ GiRéRiR1 Odh €8t biH o IRAVENGS an efd{psilason topmpdan view of an

integrated cirgyit pRckagng SYIEM A0 PRRPAIMERt A e R e RV ERH W ming 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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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.5isa
cross-sectional view of the integrated circuit packaging system taken along a line 5--5 of FIG. 6. FIG. 6 is

a bottom viewkaHaharintesy pateldonir cuiepiioRagfirbes yelleming | &:tailpg tHes sttt re sFigen i layout

forming pha%@fqu&gt%gmﬁg%yﬁligsm@ﬁ%cture 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 cirgifpAgiagiraEdeiRId it HRenekagdiment of the present invention.

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.



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 descriptiodhadmeriogssbpedificcodrdisents ghidn spsprovittesenhorighidersdamdiieg of the

invention. Hoygyefydt W&Ut&ﬁl@x@ﬁasr@rﬁ& t@@%ﬂ@%ﬂ%ﬁﬂ@&n%%P&P@Qf%%%@@%%%%ﬁpﬁgiﬁc details.
In order to avoid obscuring the present invention, some well-known circuits, system configurations, and

process stepSP nFEaiciasdsiiadd. the dppdng dliigs Sty avsahibAisrhdsstem are
semi-diagranimaticganchowh téoscadecantl, qeactiptitarlyingopeecafitheshlbwesigidns aredfarithe, claikty of
presentation and are shown.greatly exaggerated in the drawing FIGs. Similarly, although the views in the
Cranings ShOHTor bl TS e DAdIaly vt Shetily MRt SR ERE e e Fice.
is arbitrary fomthiey @iosttpiaen. Generally, the invention can be operated in any orientation. ~ Where
multiple embodimenys, ate disglasechandHgreripedifayieg seMme featuies.noBmoRdarLla4ity and ease

of illustration, description, and comprehension thereof, similar and like features one to another will
ordinarily be tRBEHBePIA LN FsfePbites iR ArS TN ABbEIRBIRAC YO BESAtiMbYred first
embodiment asecined@mhedineantuideasdl biattarinf slesaidpbve vananipneefasttammetaiended to
have any othgy significance, or, provide limitations for the present invention. For expository purposes,
the tem oI S L AT GO b S att o P e s o the present
invention, regaatite sy oiigiptienativaniFhes tend digentic alttaefedstechavdiravtiohperigaddioudaroo the
horizontal as jysf defipgds Qs uRYEhas idRQYen, below”, "bottom”, "top", "side” (as in "sidewall”),
"higher", "lower", "upper”, "over", and "under", are defined with respect to the harizontal plane, as shown

in the figures.  THE BFRQSIENY MEAASThECEFR i8Yireeidontatiadifiedni o lstirsttes PhRladsm "directly

on" means thairiineredsidirgehcontagtetveds precatamentiandanaihes efemeni-witbont amdntervening

element. The term. "elg;tiv side" refers.to a side of a die, a module qgackage _Or an.electronic
erm " vertical  relers t(ba. 1recal?Héaer endch ar.to t ﬁhOl‘lZ l’lt? S just de 1ned ﬁrms, . . .
structure having active Circuitry fabricate reon or having elements Tor connection to the active circuitry

within the diesttte amduies thebehokagihogethia Sleptrohidstristineskive aiin “igvedsifighas.used herein
includes depogifiap. of paterialor, phgtorgSIGL RSN FXRASYRE VS IRRMERE, elckiBangiganing,

and/or removal of the material or photoresist as required in forming a described structure. Referring
now to FIG. h¢HE#Eit-is shown a top plan view of an integrated circuit packaging system 100 in a first

embodiment of the presemiM@NtigRafheiopHRIaN Vigw: depisiadhedniegt atreheifcuit Packaging system
100 without a, Eorti?n of an enc sulgaﬁtion 1&12 to ex osquirst leads 1?4, second leads 106, an integrated
1 tact be

circuit device 108°'a &1 pR& 1Y O AN TR AL erEBIShag i Lne clement 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.



The integrated circuit device 108 is an integrated circuit having a non-active side and an active side
having circuitry fabricated thereon. The integrated circuit device 108 can include a wire bond chip, an
integrated circuit module, or any integrated component having electronic circuitry. The internal
interconnects 114 is defined as an electrical structure for mechanically and electrically connecting two
end points, and for iiBe iireeratidtoitiot slarmp IR tiom 10Raatsecintelh handngcireoit praoRadingxslstem 100

but not part Oefntkh%tl@&eQE@t%q\@{gléi"rQﬁﬁ{ﬂﬁ?aw@atqu91@1’36%%“9%&1‘%%@éill%ﬂﬁe&jeﬁ%@RFSV%PVer the first
leads 104, the second leads 106, the integrated circuit device 108, the die pad 110, and the internal

interconnects A4S ThE Eh RS EaRioH! 1098515 (STt R eHeiSe PortioHEcsFAE fotBBPATBHTEYEt packaging
system 100 hyepteviditigeaittermetic seal. The first leads 104 can be formed from copper, conductive

alloys, or of a materjal having, properties simjlar. to er materials. The first leads 104 can.be oriented
et the e pad F1 A oS B B oo S e SR Hor 0] S Tl el 104, The
die pad 110 cad presvidelstrersaetiznavoondurtive propéntiesctotredhte drate aisolitipadRagihg system

100.  The fisstieads-4Qbane prkatReRed 0 Wﬂt&ﬁq}%@ﬂﬂgﬁ%%ﬂ%ﬂ%ﬁ%ﬁ&ﬁﬂ%@'@c@@%llo towards

perimeter sides 116 of the encaéJ_suIat]on 02 closest to the first leads 104. Each of the first leads 104 can
include a firstBEHAEBHABUSH SR 198 @NEr & frstmtEthiedon Redhiencporddrrd ot e therhe first
external conngglianepostionitldseanibe, alasardpibel periphetat ahib@dntiagiateddcicuitpackaging system

100 than the first inemal conrection orfion 120, The fst internal sonneetion portion 420 an extend
laterally from the first external COmNection port?on P8 Inward t6Wards the die pa%n £78°The first internal
connection pbrtimavidiogcahebeetisedato redistribute electrical signals or electrical potential levels from one

location to a differef;|0gaHqR Wit W@ﬁ%ﬁ{é@\fﬁﬂﬂi%‘pper, IRt exienalsmnestipniportion 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 FiSREMPRIIED HAERESH 98RO Atk dlitlise irAdtd P4icee P RGesliaer i éhfirst external

connection paiiprd1li®. whicH bensrceincde adsht Qencamierniiasiethadiaceit fiest staggered Taeand at
alternating Iogaetiong \11V| the first leads 104. The ecogd leads 106 can be formed fror(‘p a material similar

the material (Sed’tS form e At 18adT 4 0A rRE%GSRBAN RS AR 6 e ot SttliradtS Ghd Sxtend
perpendiculapsckagmghgsthim po@l 110 towards the perimeter sides 116 of the encapsulation 102 closest to
the second leads 1Q8e first leads 104 are not attached to and extend perpendicularly from the die pad
110 towards perimeter sides 116 of the encapsulation 102 closest to the first leads 104. Each
of the first leads 104 can include a first external connection portion 118 and a first internal
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 second leads 106 can be formed to include a second external connection portion 124 and a second
internal connection portion 122. The second external connection portion 124 can be closer to the
peripheral of the integrated circuit packaging system 100 than the second internal connection portion 122.
The second internal connection portion 122 can extend laterally from the second external connection
portion 124 inhdrkwWaresehdaierpadramche digEppdl|hsdseverduthosesmpierprgserténmbdiment is

shown with thg seearcuiniemabepRediaadBaitienii 28shaving a length different from a length of the first
internal connection portion 120. The second external connection portion 124 can be oriented with a
second oftset 129, THE SEEBHUF L8 ReBHEH 815 i ArEE L SHRALS e MSE AR HHFhal
connection portiamd 24 aoddhepeiineiessidepdiioreiaesTie taeoaacangdraxiennactonpaetian portion
124.  The fystoffset 128 s different iom e eecond elfsel 420 such, hat e lishleads 404 are shoun
to form an inner row of external connections wittl'l1l the TSt ex ernatl onnectio porPtion 118"and the second
leads 106 arecshodvinterfelreoancouterpowonf B3derdak conpettionmlitorhectesamdtiertdAatobnnection
portion 124. The firsiiniasnabremasction RLion LaMenthinsResenshinigmalconas stiomppstion 122, in
an adjacent location to the first internal connection portion 120, can be equidistant from the edge of the
die pad 110. 110-The first leads 104 include a first internal conductive layer 131. The second leads 106

include a secqnd ?nMﬂﬂh@@ﬂd&&ﬁu@é@y@nH@ﬁneﬂm diﬂa@cad_lé;ﬁ%mﬁhideszahdﬂﬂei@&ebﬂaliﬁ&mmlctive layer
134, The fistintemal sondusiive e A3, e, seeend infemal gon

dtflctiv.e Iaxelr 132 %nd the die
. connectjon e Tirst internal connectia .
internal condtictive fayé’r improves conductive properties, connective proper{les, ang oxidation

_resistance ofnhéi¢n§t2l@ads 104, the secoqd leads 106, an_d the die pad 110, resp_ect_ively. Also the fi_rst
internal conductive jgyel. I3 (Re Seranddpienaheonduetive ksihaz Jnd SRecdif igepabgonductive

layer 134 is used as an etchant resist coating to form the first leads 104, the second leads 106, and the
die pad 110, Fé§pechvdipiiset Thd rdefifedndy eotisfaparrayeim 9F, theradHunRtcEbMuctive layer

132, and the glieisiernahaenpe gévientayesidsd 1ganchedermert using @ prerplaiesiame (Ritlohprocess that
includes a nickel-palladium-gold (NiPdAu) layering process or a layering process using conductive
metals having characteristics similar to a combination of NiPdAu. A first upper non-horizontal portion 136
of the first leads 104 ha fsstoffckt pfers noiferotizontahpertionl 28801 Hewbabadtedids £06;s Hd an upper

non-horizonta} pagh SIReLAMOLING AL RIAF1Q RIF.SRONMAIANEIRR MM MW emal [RGAQRIBIAN View

depicts the first internal conductive layer 131 surrounded by the first upper non-horizontal portion 136 of

the first leadP2HLN A8 186 Prasesradeadd Womashrersiodory erfied i reivaabyereg®©etirrounded by
the second uppartROBbefizentahpataRdA gbihenserondieads 16miheodiRntarpakcanductive layer

1341s ShOWI’laISlhl rtrhczzl'lg]ecci:%rclidbﬁflttel‘}rtzi‘a&J ggr?{egggﬁhp%rriégr? tFéZ?afI? asrild;%j]éégnp {()tpa%cc)jriletcp ﬁl% :l’ljfgt'intemal
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 integrated circuit device 108 can be mounted over the die internal conductive layer 134 of the die pad
110 using an attachment layer 142 that can include an adhesive layer, a stacking adhesive, or a
combination thereof. The attachment layer 142 is used to attach the integrated circuit device 108 onto the
die pad 110 such that the integrated circuit device 108 will remain stationary during the forming of the
encapsulationondgctive mgtaliriayel thisresnsdetsimidicarn isernkiadionaledtifsdily coHrnectrher active side

of the integratefd cireuihdeyisa OBwER dherfitsidniental Garaucivepaviesnlidkiofihe fisideads 104 and the
second internal conductive layer 132 of the second leads 106. One or more of the internal interconnects

114 could optibH¥iIyeEe A6 0! E8nietfthePRiteBPATRRI et kb i 108 ¢ the die Patet81¥bnductive
layer 134 of thiewieipad obdlan vieach of the internal interconnects 114 are shown having a minimized
length resulting from,connecting to the first jnternal.conductive layer 131 rest ends of the first internal
comection portion 195 HL04t 4 e ohe BTG B e o RO B RSBty o the firer
external conrastispppontiohdri@nmisenrtive ihipdahtefngtHcofithd) ntdiralomaoone cisoaldepictn be
achieved by @195‘Q@c%ﬁiﬁgiﬁ%é?%%ﬂﬁlu@f%ﬁ%&oﬁ‘@'i’%ﬁﬁ%dﬂé(&{ ﬂa??tt{éeéer&ﬁfdeﬁﬂ%lomﬂ%%%ﬁglimema'

connection portion 122 closest to the die pad 110. Some of the internal interconnects 114 could have
been connechSE 9 tH&%ifdt RtethstbifddiV1ayEhe it JRHBS sBbcinteriarEdiduttiveoryer 132 at
any physical {ogatisdetobpravicspenam thanang pidhaiinteonalinrterepanents 114 with equal lengths for
electrical timing sensitive signals to or from the jntegrated circuif device 108.. A portion of the first
external connestion SRS A dhe Sucbrd bl T R e Aot Tasr A Sards = side
of the integraleaclfduit packiagind 1 Psteing 200tBposieliier ditkthatiag thdudneapdbtaticriay@2. The portion
of the first exgesr@ahﬁ%%ﬁgm pstiom 8 Andilie reaand extiaial LRRPeesian.RortionAdfan be used to

provide connectivity between the integrated circuit packaging system 100 and a next level of integration

(not shown), Sl £isrHtda el dhadimpag bk uch bt Mo duiferdrd dinydydasss H8ing

electronics. willlamdisttexéarnaliconyectidipastiomht kB @baaghoafite first leads 104 are staggered from

the second externalIxﬁonnecti n [[h)ortion 124 jreach of th tseeclond I :f\ds 106. %}first external ¥vidth 144 of
| i

the first external conn%éﬁtgﬁnﬁolr Sﬁxﬂﬁ%sarll it I%%gfetmge SISt intSharw ﬁﬁcﬁlé[eo?lﬁ%oirst internal

connection ptionegrokd cirisdevind Kiterivalthvidityt 14Srof thendecondaxtetAbbédmEctidrgortion 124
can be at leaghiwiee @.SeeoRd i&ﬁl@ﬁ%&!\‘ﬂ&ﬁ@tﬂv@h%ﬂi@fgiﬁﬂ%@%ﬁ%‘f’éa‘&?']68.“@513 RQMHQR. 1¢2. The first

internal width 146 can be equal to the second internal width 147. The first external width 144 of the

first external B¥nHeHIBh ipEHEERANIAS bEMEPWR—IEPteRAthOsirstsh Y TarhfekrPE4B GAERISbtFdiirst internal

connection pastinl 1@&Haacommadalasdhednputieputdensityidifferanoes between what a system level
connection will per:ﬁ%c ersys tﬂ%}rﬂ‘ﬁum“t ut denﬁ' of tEe mtl(laaq,r. ted circuit dgince 108. Also, the

. 1nterconnects are shown n mized length resulti
second external wi A5 'OF tRE e Oh SXXerhal corhettion port}o%al’ﬂnbelﬁg wite? thah e second

@nternal Widtrfﬂxw_ @ﬁltfwtsgctmdlldrﬁemiadt@mahemmmp@rﬂkwerlzﬂ mspgcﬁmwfabemm the
input/output %‘8{1‘&&%%{%&{&%6&8%ﬂé‘é@&%"{ﬁ@h@ P3N é@‘é‘faﬁk)SQJH‘t%Céb%ﬂe‘é’HLE% I X&ﬁéﬁiﬂ%e
he inte 8. p d of the

input/output density of rated circuit device 10 s input and output circuit densi

integrated cirCui@eliiele POBIACILASES AInReHEBNSISF thalsististaniamebriprEho?f poeisHEIZD and the
second internal.cainnestion pertion: 1eRicaa be asidstaddenaceenmadate the drosiies ptheppackaging

tgchpologies of the integrated circu't,pgck gin sgtstem 10(9. T%et:c'ngut anqeﬁp tput ci itscrlensity is fur.ther
distributed fraTH PRI QR SR BT SN GO o ek e B FrOVAMPAIEIe YRR o the first
external connécationnpontibimti® ardtthkl $ecohthextebpal comrectibto plortiost 1@4rmal 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



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
accommodaterevidethermieieytateaivetrouhcdiatiet ted virie d Rizkagng ayfootpHit differenttilonel afsize and a
footprint of thgintagratesbeiseyitfevies 108. pHgphyRigaimgHeN@lionsAncilestipnsLiitbedirst external
connection portion 118 and the second external connection portion 124 of the integrated circuit
packaging sy&tRHS FOOAYREIFIEUBIfSnged with other dice having footprints different form the footprint of
the present inventiorhe firsttdxasralscobreridiseauenet ghett dheh pirase Mirvertionpey idesthelintegrated
circuit packaging system 100 with significant performance capabilities. Lengths of inferna
tercomneci D e BB o A T L oL A SA Q20 dF e frst leads
104 and the satsom imtdinaf¢ohiectiost poiion tomeftihe setiond Idacks DOG tdepretdetemiired lengths.

For example,;thelangiig pidhe dniemaliniareennceiit 1468 9 reduced by increasing the lengths of the
first internal connection portion 120 and the second internal connection portion 122. In another example,

circuitry having sigraFprophgefir i fstoBlehtsscsorf Fdsmith LTS KrebrBionitiet ARACdbek signal
skew problenasanviae resalvedibydemynghaagtbs oé ediksiinemnaoaaspatiostportion. 12e:0r the
second internal connectio riion 122 to different lengths to com te for skew or timing related
problems dugla{sét {/na{?fg(lio%v{sa ﬁﬂér%ﬁ?s%gfe ﬂﬁlgii%{érﬁg SRterconnac éf%ﬁrl% It has further been discovered
that the present invéhtidnist antpravidelthd 4Atelytatdd ciestatiphckaryispsymtaipn1 06 Wihswivktantial
improvements, i Ridyctyigid:and sshiability. Thelirsk '_@99%}94iaﬁaqlshecéﬁﬁ&!a@de?9§i&96l%e formed to
enable the internal interconnects 114 to be routed having short lengths and without shorts. The first
internal condBRARRNAJRES S SHPHHAYIPYE HReTRaIHETRRIRE PDERIONEEDG S tRde¥elcenidsriiemal
conductive layar dghiondResspeaiiintepnaleanpectnn pepiasdld previde:mely connection areas for
connection with the 'rfterq?l intercdpnntectsl 1lﬁf Tn% mtam/ conn%lction areas roelide a {nultiltbj e of
degrees of freedor 1or HE THIRY SHa EB SN OPINES RSS! SRS SEES YOrRVIRE thiftimizing the
lengths and dlninatiyy Shortingasbtdentttonhalitberé¢onhetsetdnt] fotcnighcorodaetypeidiem il liability of

the imegrate(i’e%ﬂéi‘ﬂﬂ%?ﬁ%%ﬁlﬁ&&&’a%@'{‘ﬂe]q%ﬁt/outﬁu?ﬁén@f?f@iﬁ@%e%é?ﬁ&?ﬁé&%ﬂﬁ?g paLing piesent

invention provides the’integrated circuit packaging system 100 with savings in production costs. The first
leads 104 anePtHE$OBoHH ReABI! YOBUSAReIARHBHRB! FravEn PSR TeRE RS SBRUH YisfoltSissues of the
internal interconnecis ldghdunngihrssamblymiiherpiRsantdnientiaouandethes BIBNINataseosts
associated with compon n refwotrk or mﬁterial scrap. The ;|r25¢ Ie%dglélm arad.trge second I%ads 106 can
potentially re lﬁ?:eénsplar&é)ge goﬁrﬁegh%ﬂlf coSt8Gver @8ﬁtlﬁﬁ a I’%.I)l/ ( /550830%3963? TREfirsfbads 104
and the secopatieads2 06ndanadduce tengtbsobthe ithie deatitnte kdahe eatkdelde bychotegdhan50% over
typical multiie. e g AL dsacARckages and (Hz RpHIRSBYIRASIR maleHatuRagRgf the internal
interconnects 114. Referring now to FIG. 2, therein is shown a cross-sectional view of the integrated
circuit packadifigiRystb T eaResr 2O g ailife - theofysten fevrhdeartisady POrEhEMHPSN internal
die pad side 20 andhamiexianiealdicopad site @b ars!iglavith Rpshipsingravnen fkemvihaiatarnal die pad
side 202. The dje internal conductive layer 134 is shown plated on the internal die pad side 202. The
internal die p};l side 202 intersects the upper non-horizontal pad side 140 of the die pad 110. The upper
non-horizontal pad Bidesl46cof dedieghchid theaprdsennonvhaiizopiabaies extenagoweardsthe external die
pad side 204@5&%@9%’3{5{39{‘1'68%9{‘{&%9 &ﬂ? %ﬁ&gﬁ‘&hﬂ% QiR NBnd;d RURERIRRLG hat Is

e externa a

planar. T al die pad side 204 can intersect a second non-horizontal pad side 206 of the die
pad 110. Therseha Mootk oeiAgig SeRirPD6 pddthiéif2 oiiceitBnds thwaters thegh@rnal die pad

side 202, angjRigrsRats tReJMRPSr Menikenizenial Radeith Ikidh exsesrnd e beironabrad side 206
can be formed having a surface profile that is non-planar.

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



The first leads 104 can include a first inner surface 208 of the first external connection portion 118 and of
the first internal connection portion 120. The first inner surface 208 can be coplanar with the internal die
pad side 202. The first internal conductive layer 131 is 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 awaguitarciaeifigstiviprer 90rfareizogndthegksrabtethsudaedditedantbansopidipmnivith the

external die paghsiferdlrint ofkhefiEstipnRkesikface 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 BxXtehal1Rerag e first dhiefsuprst@Dtcrig frsY UpharriBieRBiidsitdibortion 136
can be formeghtiaging aystitfacoqratitesibairisaplapwaforhtiadér sihpgrtiaonikagasnsdl tpornesinkB6 can be
formed as a perimeter fihg firstbleads 104. he first outer SU{faC? 210 interseclg[s a f1i5 t Igwer

Sl n f : 10N [¢)

non-horizonté?tf)%:r ion lofctziﬁe irs %Sﬁaelpr?glbcyonorﬁrélértl%nh%olrrtsl%n T8 The' ﬁg? folver Mori-horizontal
portion 214 ctén Hestnerdih iz endathesaend towena s ohacfironupspeemb led tixostedsoitidn 1B6toand intersect

the first UPPe;%@%IEH%E@&“I%h Hiopal3QahPre fiigt leMsatnandhorizanialpertighadé canchg fermed having
o

a surface profile that is non-planar. A first intermediate surface 216 can be formed on a side of the
first leads 10E° 050N e HEIHITdF3tifrek OB S! tHERs e aRiTiandatiterton pistilh 12T he first
intermediate sikfagiecdiifeCashiptatract the firshivter B jzaridtpariang 34l thefigiiexternal
connection pQrtion 1r10%]]%n§18e Sflllra} irgttvavrime i%tsesﬁuvrvf%&:%% ?eﬁt?ﬂ tc)]?) asrfall%l ts% ea\gld E)%(férrlrg away. from the first
inner surface 208° P efirst intérmediate surface IS Oflented between a B]fane c’onatainlng the first
inner surfacere@® ehtlyaplane dorthineh ghtherfirstouté ceurfatenbdtidinl 2dgethd sheofidsintgupar

non-horizontal,pRrtias 136 HAthest ayvayirem e st iInansiene 298 QEhefirahinierhalegnnection

portion 120 intersects the first intermediate surface 216 of the first internal connection portion 120.
The second B8O bariahnnaindeasthsipdithednsiahingicpnests $&tond internal connection portion

122 of the second lgakls ¥0Bheanddavd sadesgihiiffere pidsom iaength afrtheolitat imteinabeeanection
portion 120 of.the first leads 104. Tli|§ secgnd leads 106 can include a s(?cond inner. Slﬁfg(ie 218 of the
.1ty

second exterfi] SoRHEEHOI SOTToh 124 And PR AE LR RIS R Al L SRS SO " The
second innerBurfasel24B ¢t dne doptacardiethitHOGrier fiaindie jpaahdittetROMThd seeondngvternal

conductive laygr 43¢ It HIQWRRIR1GR P HIg SGREVAHIELRIiac e Hos nerAND AHIaTRYLRce 220 of the

second external connection portion 124 of the second leads 106 can be parallel with and facing away

from the secdid Mr8F Stirfdeierpaleconpecder BAHIBY ISV Abe Sooend A BB SHEHER itk Bid Bxternal die

pad side 204¢n the second internal connection portion 122 provide many connection areas for connection
with the internal interconnects 114. The many connection areas provide a multitude of
degrees of freedom for the routing and connecting of the internal interconnects 114 while
minimizing the lengths and eliminating shorting of the internal interconnects 114 for high
product yield and reliability of the integrated circuit packaging system 100.

It has been yet further discovered that the present invention provides the integrated
circuit packaging system 100 with savings in production costs. The first leads 104 and the
second leads 106 can oriented to prevent shorting and bonding layout issues of the internal
interconnects 114 during the assembly of the present 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.



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 perimebefafittensecomdlicads thosin is Seasaceidsagtsiosirfder 2P 0hintaregreteda second

lower non'hoéiME%laQQJ IQQ %%Peﬁfltb@éfé&%‘l@ 561{9@&@%@@@0@.@5@%1&6- 1h0& SesRddower
non-horizontal portion 224 can be non-harizontal, extend towards the second upper non-horizontal portion

138, and intet8eBtHa! SEEBAG Uih P nBMIABr RSN HirRoH 198 2heualdny ot H6ihaw2bntal portion
224 can be faronechb aiigab B facei@yaile thd Haorepldnanductiv &8eongdinishnedigteegwiiace 226 can
be formed on.a %ilgeei%&n]g Sa%%?@edz ds 106 opposite the second inner surface 218 of the second internal
connection por?ion S ‘second intermediate surface 226 can intersect the second lower
non-horizontal portiGhe2a®mftilee gudondt ete migksoirbetionop oxivhotizdntThead sstentithed thvediate
surface 226 cgh g p%aﬂ@etgp@%@pmiéaw ﬂﬁ‘&%&@qzﬁ&)ﬂﬂg HOBLSUTRCE: BdBon-hod HmSECONd

intermediate surface 226 is oriented between a plane containing the second inner surface 218 and a
plane contairfifd aHENSHesRE b the Fuaratdiope idredde Dranerssspdeiarhardnistizuitatbortion 138
furthest awayéraimifiehaesendsinnet ptufacenali8 mhtae second internal connection portion 122 intersects
the second intermegliate surface.226 of.th cond internal connection portion 122, . first leads
104 nclute 2 frot el EobaL s THoes B0 LB ah e H Botap eI 6190 Shondt loads
106 include alse@ﬁ@mcieklérnﬁh@mdm@hgﬂémm pldtedeci®éhe mbﬁ@zomér @Qﬁ&bé@@@dg he die pad
110 includes gdiggxigrarl 2599%@%!% ARzselatadonpie extadisipat side 209. neThe first

external conductive layer 228, the second external conductive layer 230, and the die external conductive

layer 232 cartSABrARR dSHaRRELB P BdR i8S 2B s ieEnte rdpe riwsiaan aralia AR5 iseREREE of the first

leads 104, the seconit lgadsA06],and ithe:Riee padst Litheresprctizok/o Alsck e fisshex@afinaticanductive
layer 228, the seconquét%rg{a\{ conductive Iff\yer 230, and the %ieooe)%fﬁ”}al conductiye | 232 can be
i 4

used as an efChant reSis coatllrlweg IR FoPmanon oF the fireP1eads e SN 18548 T ,4Nd the die

pad 110, respectirddpar withhbefirsteaxtednrapedndlectiVe |aler 238 ithenskcondexterhabcdAtiuctive layer
230, and the Q&ﬁ?‘ﬁ?ﬂ%ﬁ'oﬁ%gH‘P&‘{ﬁdéys‘%&i%g@ﬁ)%n be formed using a pre-plated frame (PPF) process
i .

that includes a nickel-palladium-gold (NiPdAu) layering process or a layering process using conductive
metals having chardct&fistiessiHifReetd! ] ebhibiifatisHeraimraniivhedHeapsiekitys i 16ad cover the

integrated cirgpit davirepdRBcthadntginaddnfersenngets hbdithadist Wppee NoR-horzaxabpertion 136 of
the first leads 1‘3[)4, ttﬂe sec%nd %ﬁfer notrlml-horiz?ntakﬁortio 1 82 the second leads 106, and the upper
non-horizontﬁ}lp%%?smoecﬂ ofthe" fewy:l)ac}lffﬁ. CMUAE Bl iasK 250 can cover the first intermediate

surface 216, the sedbaditstermediate st oec226(sahd filve epeapsothtioroi@R intersdding the first upper

”0”'ho”Zonti’frﬂoe{{itg&ali%%nﬁé%i%% MPR]! AAR-ARKZBIIALBPHION F3E BRI HRRELORRNOriZoNtal

pad side 140. The solder mask 250 provides structural rigidity to the integrated circuit packaging system
100. The soldefifask 25b Cdendufaidd dsdisrbrternarfict P\Wer HntHgriventarpoitisir2tad, the second

non-horizontabpash side 246 barndrihel sesend doweataoproekzantak pastian 224 first ippsalder mask 250

can be formed from a solder resist material. The solder mask 250 can be in direct contact and coplanar
with the perirﬂ%%?%ﬁ%éjé) P8 ﬁﬁ%ﬂe c%ﬁ@ﬁﬂa??o%pfﬂg?%@?s%ﬁj?&sﬁ%as% ég% and the encapsulation 102

protect the contentsTot thstintegratetcirzUit ipackagingisystewedlth-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
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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 provide
connectivity between the integrated circuit packaging system 100 and the next level of integration (not
shown).  Iexerndecomticieovensdothal 3he e Sesttimsamibricoranite S itechndgreasdidireuingackaging
system 100 withJmRioyed sica disiiertiam Ehedirst internal connection portion 120 and the second
internal connection portion 122 provide the present invention with signal and wiring, re-distribution
flexibility without b U5t SHBCE SRS 401t G TiRPSHbRENEE R SERar dUBRo fin it schedules.
The re-distribntienstleiiltgsoinbe firhintenndhienmedicn aoctionrt20 2ra the sdgerd ihéefinal connection
portion 122 formed by Jeveraging el knoun,jn.the art olch sndeemaval racesshs provides, sianificant
reductions in é)(gwpment ramp-ug, intooling, and in manutac uring process s?eps including elimination of
the use of lamiisanels eithebismateitiidel Banires¢BT)tha Eoshbiteritdiafetharévoritifedfdésignsand
development;schedulgsethedgeHESIPNIN equipment ramp-up, the reductions in tooling, the reductions in
manufacturing process steps, and an opportunity to immediately deploy a workforce without re-training
results in the improVé8 fstdcetiine 46 rARfetiedsainithes EUdrighityt MtmRh BT o6 YiadAErho lead
packaging sysiemsstion p&Redartizg ddane i@ dolifd. 13adheosinas Ishewnaahpiiomviewahtheip@grated circuit
packaging system 100. The first external congygctive layer 228, t ecqnd external conductive layer 230,
B the cie aTo) AR LR 2 A e S M ol e LEe el et o the
solder mask 2sdnd stvonthiwich dakiced 1hes thesthenfirstttead a0 ctive firstitow@d noddfchigontal portion
214 of the firgt exietnal conBRGR PRLHA 138, 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 corldfeERMLPEFDPBlteReSiTan Reerplppar with fisénigietb AR e idds below the
solder mask 2&0arentbe seaaiiddead s l&o] Ihesseeondjnweardondigisantanposienc22d of the second
external connectio(p fportion f124zf'61d the seco%d interr?ediatetsurfacr? 22{522n mﬁ secon 1intﬂernal
connection p%erﬁ%nn ﬂ?%?%%cgecon(g [EadE L5 e e O ha O RO harizon §Isp689ionef 2 is shown
around the sdf6rdrekteppalicomdiicting fayeg 280y froiT e secontlinon-hofireriids pdthsige@d6 of the die

pad 110 of FIg3,.] is sRewhywith sl %Mﬁ%@%ﬁ?ﬁﬁﬁl%ﬁ%@z@éo- The second non-horizontal pad

side 206 is shown around the die external conductive layer 232. The first leads 104, the second leads

106, and the secondFofMBAZBRRAS HAF S RIS P06 HESCHoSFSaNy BPRT ABR-ERFBAMAl PefH¥oldér mask sides

302 of the soiterdnasind eliernal BaiRicing pomde FE. Fhdberein iHshawn-RolapRiapstew ofan integrated
circuit packa Lngbsyste_rp 400 in.a second embo |rl1j‘&|l$nt of the presen 'nVSE(S'OD[’hThe toE)1 Blan view depicts

the integrate &rc%ﬂoﬁlac%ézgolrﬁtﬁls%?s eer’ﬁtefgdovvvvi?ﬁos 8 Spegr I|10n001'fezr;1rsluerzi‘((::z(:ipsuIatloﬁ X620 é%?pe(r)se first

!eads 404, smﬁ@t@d&%iﬂﬂrﬁ&aﬂ@d@m@ httégga@edrﬁpctﬂtaﬂéeﬁd:atﬁ@ﬁ_laaadingadectQm and in'gernal
interconnects, 44, bASHIEIRRY $HEUILRIGE:4085 ARG aiaek CUGHh hayngyg non-active side

and an active side having circuitry fabricated thereon. The integrated circuit device 408 can include a wire
bond chip, an integratedeenediRtss auTece L AhiniptEgHa et <Oih poYRe MoRdnreeatalcRshfg dtéditry.  The
internal intergaaveeisidddein dafinae-asmpopiestiical stricieentoronechanicsihoand glir@hically connecting

two end points, and for use internal to the encapsulation 402 of the integrated circuit packaging system
400 but not pt SF (RETHRLERER GHSIN SURE DS, TR ArEiES AR YOI BERIRS 8 = Bver over the

first leads 404thegebonddeat spteb, e hintegnatb daiicnit 8@ videl 08;aink Idiecpacht hQsiamththe internal
interconnects 414, The &gq%%mﬂé QL%?fPJé’B?Sfﬁetﬂ%?‘?s B%t-i&'&ﬁa?.f the integrated circuit packaging

system 400 by providing a hermetic seal.
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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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 extéhel preqrendituiegiyatromitaecdidpag aiOesivbetiseperinidiar sidelgining dfiche
encapsulatiog.4Q¢ clpsestiadhe ks deadsdQdnEaGh dhdRE-HrRt JeRdsutfécon include aolirgt external

connection portion 418 and a first internal connection portion 420. The first external connection
portion 418 cXii ¢ LRISE RS R FRHEHSYAIEE i Tnitagratadciremt patieaghy assteriod! tahn the first
internal conneeti@adpadriing b2 Qordie finspistermabe omaseticnieadion did@:-aasdexteneiaterad yirom the first
external con Eecgigr(l) (Prﬁ'{orr}l £ 1(:% iggg 1591 t%%‘(%%’?g e die pad 410. The first internal connection portion 420
can be used 10 redistribute electrical signals or éféctrical potential levels from one location to a different
location within the pFeséhstineasistifi. includthe first exttepabreahisactidaypo?Snpinglofthikefiisttieads 404
can be orientggdvithadrstioffsehd 2. hhadiiat piseide is definad asadistaneaibewganige first

external connection portion 418 and the perimeter sides 416 closest to the first external connection
portion 418. Plate¢ 8 Siciiané QYL ntBiach B8 ofibhtle Rifidd8rip iy dstay Jiredtshrerdr ditémating
locations withathe fstplradsod it dameaanshieads20A6 can be formed from a material similar the
material used to forxﬂttrhe f{'rst leads 404. The1 sec%g It%ads 406 are nqt att chd 0] anggsxtend

e

perpendicularly from hedie )f)tgr(ﬂla fBI}%%%F&s% peﬁmgtseerC Qe ATE o he' Cehvgegf) Ula |o’na9ﬂ)2 closest to

the second |ghesdO@xternall lrerskctineg legels 2896 cam bepformandugioladerepseicondexigtivg connection
portion 424 aﬂ@;%x%%&oﬁ% i&ﬁﬁ%rﬁfé@ﬂ%@@%ﬁﬁ%@&ﬁ%@dg— hﬁ},sﬁl%%go‘ﬁétf‘erml RI0ggtiRn portion 424

can be closer to the peripheral of the integrated circuit packaging system 400 than the second internal
connection pBflohl dotespectivhe sAdihdhhtBFHafHEHIIECRBAUSBYEOAYED 2 e risxtarrn fafet&IR From the

second exteragl RN Cian pautieni4l4 dnwardioivasdsuhp diypadblehand havea lenginidentical to a
length of the first internal .cotrg)nectjon%:){ltio#{;lgo. T g)iir%[ interngllggynﬁ) ioncpt%reti n 42 1qfothe first leads

404 can be cl62e {3 die ﬁénc? P hES etsee%losn internal connaction pgﬁlon 225 Bt the Second leads

406. Ther%cqmilexternal conn_ection portion 424 can be oriented with a sec_ond offs_et 429. The
second offset 429 igglefiped a5 ASIRACHRINYGEN N SECNd %E%QP&&%‘E&%‘%}&%@'M@ and the

perimeter sides 416 closest to the second external connection portion 424. Thé third leads 407 can
be formed beffebh tHemrCRIYYSIYO 425 F A Shtebrdetie Mg 38EvRl LI OB BRYMIRE e pad 410.

The third leadsad{hé16ass henfoxenpdinbifha-gameNnaiginl ysadstotaen hiefirstieadsdQds ddhesthird leads
407 can be sir(r)mrill(?r to the fi{gits eﬁternal %nection ortioln 418 of the Qrst Jeads 4§1®3§cept {%% an omission

of the first intePhal €N E&dR p(a)lV Toig SIRE st HBAASs B4 TREHIR Oélffsoét is"defined as a

encapsulation 102 can cover the integrated circuit device 108, the internal interconnects 114,
the first upper non-horizontal portion 136 of the first leads 104, the second upper non-
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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distance between the third leads 407 and the perimeter sides 416 closest to the third leads 407. The
first offset 428 is different from the second offset 429 such 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 of external connections with the second external connection portion
424,  The th¥d Biifseeldgonedifféferndibmebethstietisa doRdPusfeeit the 9amtrnthef fihst infisettdd8 such that
the third leadsi 4Qif gr&shawgirdeigpan inner row of external connections along the central row of the
external connections and the outer row of the external connections. The first internal connection

portion 420 of each CEHEfirStRabABUC U N frfd eatfs MY~ s He eylichistlay forPaddge of the
die pad 410 clesert tatthrathitchdaaiie: 4ayer TIB2 thisddgadsddGémand eonlde nmback bEtweaméhgrsecond leads

406 and the g pag 410 closestio tis sgeond Isads 496, The. Second nieingl connegtiop portion 422

and the first external connect?oﬁypo can be equidistant fromthe edge o aieexpeaof1 410 closest

to the third lectislu@iFethry firt38xtambé conddetipipdrtiomzeL8yindehecinsthatmnalateshneetion portion
420. The thirgga@%ﬁ}é%% 198 Sriemiest bewees the 286a0arads#96 and the die pad 410.  The first
Irst i

leads 404 include a first internal conductive layer 431. The second leads 406 include a second internal
conductive layer 438, Fe itddisaas g 7HEIfife REGHIRG IRYSRAAP cORMAitvE Taifit A3 19 Hie pad 410
includes a digdcitesial conelctive kayeridddoved Jibeafirgisintetnal. conauciiveilayentddnibaisecond
internal conductive layer 432, the third.internal conductive layer 433, and the die internal conductive layer
434 mprove O e TR B S B T R R Bt Voo 200,
the second |eaids 496 thd thindgdeadssddntiandehditie patonl addespesttivadconipbriie fissitnternal

conductive layeld3inii&seeeRddNeNahRACUGHYEIIRY STh3fe-HG Rk INIRNBLEONIURUME Jpver 433,

and the die internal conductive layer 434 is used as an etchant resist coating to form the first leads 404,
the second |68GEAbBORA tRPRIYER 17 anthihenisenrdoiair e craapriian arytion 13hdoipgditernal

conductive layeedgihgthelSrReona ini@enat endindtiventaye pidsshieptbinddntesnilcaaneidativentayer 433,
and the die internal conductive layer 434 can (Pe formetd usin% a re-golated.fraI e PPQ.IEJrocess that
In manufac ng lindinat

includes a nié&eeﬂlﬁlgﬁlé%}h%m&w ’(Niﬁ)é) rﬂﬁ’lg?/enng proceglsf% §§5riﬁt§pﬁrlélgeus§n s?ng ¢énalctive metals

having characfetistics sinlilaxiniate @dthb?'tsatmromi@idﬁiuﬁ ABfIrst u@pp@nbﬁoaﬁhoriﬁdhtaﬂpgnimd 436 of the
first leads 404, 2.566RNEYABGH AR VIRHFROIA PAIERN 438 P L NG SREPAMBATS A0G. A LalsH upPer

non-horizontal portion 439 of the third leads 407, and an upper non-horizontal pad side 440 of the die pad
410 are ShOV\?ﬂOi]I‘Pﬂﬂé%EBVZSHQﬂé\m manufacturing process steps, and an opportunity to immediately

deploy a workforce 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
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The top plan view depicts the first internal conductive layer 131 surrounded by the first upper
non-horizontal portion 436 of the first leads 404. The top plan view depicts the second internal conductive
layer 432 surrounded by the second upper non-horizontal portion 438 of the second leads 406. The
top plan view also depicts the third internal conductive layer 433 surrounded by the third upper
non-horizonta¢puditnads3Pof thie teirenibeuom-Terezeopbbarivied2 furtives e pictadibediecintbrnal
conductive laygEA3t-shileHRIeY Py 3he upper non-horizontal pad side 440 of the die pad 410. The
integrated circuit device 408 can be mounted over the die internal conductive layer 434 of the die pad 410
using an attachment 15y SF A4 PR RaL sife 20RedivheidifePad LI iddGadnBsitevBrd Rombination
thereof Thaehisternal batewcarnetisrdidscadheTkseddonelectricatbo canpactiie et vasisicia of the
integrated circuit device.408 with the first internal conductijve layer 4 f the first leads 404, the second
intornal concibia s SR T e T B B o B e R e a5 of e
third leads 40 Sxendrivotwniahelintdrniakidtéreonnectsed by endltodptipriatlyitsenusedetoreshnect the
integrated cirgyit.devige 408 .ig.ihg.diekernal 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 corMEETIHHE JOMIdA K56 dolkstith ithehane gatp Pt g idap et etRE S SH6HY internal
connection pe#tivirihg Blieseantoitnesdiefipehbbinand &0 tiepileichieadsdéh! dasedpiha diewpad 410.
Some of the Ipteral, nieconnaets. 414 could have beapiconesied o the fistintemal condutive layer
431 or the second internarconducive ayergﬂggzsﬁ any p ysmalf 6&ation 1o prowda more than one of the
internal interd¢onrneetsztdlaith@dusiclengthd fdP @l gutrdeddimilg wensigiatedignals doaecrdih the

integrated cirg}éikg@)ﬂ(@g A8 nternaARQHiRRefthesfirst external connection portion 418, the second
external connection ﬁgrﬁion 424, and the third leads 407 protrude towards from a side of the integrated

circuit packaging sySteni g tehstsié {rESdaSdt Hy e a eI UAiBH 02 "YHAHEFRAE 3Pthe first
external conngcianoerionAL thesagondesiednakennettienpertion 424vandtihe thgl deads 407 can
be used to pr.%vidgeconne tivi Clﬁetwee.n the in&eéqrated circpit ackagin sté/gtem 400 and a next level of

integration (nlo{: SNy 'Sudhas af%rf‘rllltér&e e (r)%lrltt:i,m aloﬁl lllnet’egrrﬁ?é/ Ciredi m%odntﬁé)fl%r}ta}f %Vd%%ystem

having electreleigsnic cifdvatfirst external connection portion 418 of each of the first leads 404 are

staggered from the ?ﬁ&%ﬂ&ﬁ&itﬂ{{é?éo‘h%&@%i%éoﬁéﬁﬂf@d“%dfaﬁfe?&%%cﬁ heceaead eagsA0n A first

external width 444 of the first external connection portion 418 can be at least twice a first intérnal width

446 of the firéPthE&irErabn SERIRSH O RTIOF 2D 0O IS thiP kit AREriALh ta s rielséebAPe¥ernal
connection peiéian2dcaaibiaialeasiivigaarseappek nsepaal wighhidd éroktharsecrdiotersal
connection pgortion 422. . The first external width 444 is defined as g dijstance across, a cross-section of
v st ot R A L L S AT o O s WPt S e B o mortion
420. The secmmgmtdérmmdiww%%d@imdd: ged distamce tachSsraatm@moﬂm éﬂhe Eﬁ:or)d
external 00”%%8&';%1&8&%1@1%&&&9&9kﬁ%‘l@fp%?oh%‘%gtt'ﬂeofn‘iggraﬁ@&%ﬂgdf??JQ&'%W%%%@OV“O” 422.

The second internal width 447 is defined as a distance across a cross-section of the 'second internal
connection pBhiBAVIdRgEhpERRIiESkato a length of the second internal connection portion 422. A third
external width 448 gfthegthirehigads 494 sandgdessoiiashecrarationwidiby44s: Jihg seRakation width

449 is defineﬂ as a distance between the first itnteﬁnahﬁ%ineﬁti? %?ltion 420 of one of the first leads 404
and the first iREIRRPEORHEERER SO SPPSH B YR n dife/ Bhe 6! e BRS04 UESE5S the one of
the first leadsi#0ghdTHé thindlexierpalomokh 448 camivenegerall tostdadifstrexterfisdtidadh 44dand
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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Referring now to FIG. 5, therein is shown a cross-sectional view of the integrated circuit packaging
system 400 taken along a line 5--5 of FIG. 6. The die 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 dppesionahavroeeibpadsioe 4149 efttie disady e Paephpperohdhenorizontal
pad side 440;pf.thadie pag: Hroaan L s Ner-hovzeniaharckexient iewaldsithe.exisingldiepad side 504.

The upper non-horizontal pad side 440 can be formed havigﬁ a surface grofile that is planar. The
external die J4 HEHOLWRSH8rEoR $elia RIRAJATEHRAITE YadBHE 8T THE NRPEHPA10. The
second non-horizaniaB paesiie oias sha ele padi 2001l he Xigndsdowarsimebecin feinahdizopad sédde 502, and
intersects the upper ngn-horizontal pad side 440. The second non-horizoptal pad side 506 can be formed
aving 2 sur OO TR E S e A e B T SR B ace 508 of
the first exterdiffccornewtion pattiotha b8 samd iof¢heofirst internal connection portion 420. The first inner

surface 508 can be-gopfaaanyii the DR Hie RRe 8ige ROA:T G drsbinternal Geadustivg layer 431 is

shown plated on the first inner surface 508. A first outer surface 510 of the first external connection
portion 418 of e fitet 18atis 468 St EArAHeI ARG Ricing 4iRsy Romictte hFstiinet Stithace 508. The
first outer surdagecbidh ganida eoplanpheyipeihe exicisaude PadssidetmOfirst exteheaficshitogssurface 508
intersects the first U%)Pgr non-horizontal portion 436 of the first external connection portion 418. The first

upper non-hdzonta portion 436 can be non-horizontal and extend towards the first outer surface 510.

The first upper non-Horiseotal poriot04381chn baciderhedjdvauing.astgeace profild thatlistplaingr. The first
upper non-hqgzapial RFIGR438: b darmad as @ ReTmeanef dhe firshigras ¢ 2 makhs first outer

surface 510 intersects a first lower non-horizontal portion 514 of the first external connection portion 418.
The first loweYRBH- SR et Jortion f8i1m BadisbIpl-Hitizbharcantdrediotiants teafiashed per

non-horizontahpartienddg@pantcinterseainhedigt Upaes nom-weids aRtapporias 4136s Bhe tirsthilower

non-horizont%lngorstil n.51ﬂ0(‘2aC 0bse {ct)grgledsekg%\r{i as gace profile that is non-planar. A first
intermediate SUHRCE BB tan BETormed on a sida of the first leads 404 opposite the first inner surface

508 of the firs§ interhbé @qrm@dﬂ@ds yéﬁﬁti@m H2 Goripa ﬁwslnhhmégmed’ratgl surfaca mmnmeﬂsect the first
lower non-hogizpnfdl odiam Sl b stigxFsnalcomnesinaemion dtfy omEsbinfermsriate surace

516 can be parallel to and facing away from the first inner surface 508.  The first intermediate surface
516 is orientédbetvdst RN RoREERNFFHRE HrstiisarriesLisfscit Dogkagiaasyriate ¢UhtaminkFthe first

outer surfaceseddAmiceaige@hthadit portrperaon-horizontal portion 436 furthest away from the first inner
surface 508 of the fif_gt intern&tl.conn?ction é)QI‘tiOI‘l 420 irltﬁrsects the éirft intﬁr ediatgesurfacg 516 of the

first internal connectish s&gcr) |on“1f§‘61.a connection portion can extend laterally from the secon

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 connection portion 424 can be oriented with a second offset 429.
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
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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 @littaacseaswdeaxtitertir¢dende tinapeierralaathisieset tndlisango406 bid bagsarallel with
and facing awgy 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 portioRc488 8155 @8d8 U esarr HamBisrsecomshobisridA 4oah ik the ot deadp el

non-horizontatpeiition 438 aamn kemnandorizdatadrandcextecdbinwarhsih eseeorechalutensittface 520. The
second upper nonhoyizantal porion 436.cap be [aed iaving a surace profile tat s planar. The
second uppef Non-horizontal portion 438 can be formed as a permeter of the second leads 406. The
second outervgiirfhcesS20dinteyud toanseiconpltwe s Hon-horizontal portion 524 of the second external

connection portion 424.fiRe siRCPRgJQVERRMNASIABIA! RRTlRBmRsEaNBE ARNROHZQYgl.extend

towards the second upper non-horizontal portion 438, and intersect the second upper non-horizontal
portion 438. Th& istohal IR HOREHOTOh it PSBPBh 8 2 ER AL e Hefilfgral SiTaReiphdfile that is
non-planar. alond secardtnteimediatd s wineemb2omrothasamiethonasidewf dhelsecangigads 406
opposite the ggﬁ:oeggoinner surface 518 of the second internal connection portion 422. The second
intermediate SUrtace 526 can intersect the second lower non-horizontal portion 524 of the second external
connection portion 424 firfie ewohdoimterhvadiataosutficel saehcanvelpsirbiidh té0dma dabindrisdvay from the

second inner;syifags 518be cqulNESRIAM iRteiNIEiAte Sirfage: PREIR QNIRRT REINERR plane

containing the second inner surface 518 and a plane containing the second outer surface 520. An edge of
the second uppetdrsae2dhtar Ssridmisdd fittradhana)idrm dha'Seedrbrifife? e HAEo5%S of the

second internakigosyestios@ortion 422 intersects the second intermediate surface 526 of the second

internal connection {Jortion0432. The first Ieads.40ﬂ%%célucga1g irst exterr’ial conductive I%%er 528

plated on the first ouPeer Ss?ﬁrflaclen?iﬁl TRESEEBhRIE8s MHCTGdE b SEE0Ha XAl daRdtittive layer

530 plated oﬁtﬁ@%ﬂ@t@iﬂiﬂ'@n@mﬁacﬁ@&ﬁ@@ ﬂ)’ﬁé@_ﬂdﬁeﬂad QHDCInext&tieS_la thedxteld] condiuctive layer 532
plated on the.ggnablie ARl SRR, ana RSt RrierBhaORRGlveIRYSD 528, thesegand extenal

conductive layer 530, and the die external conductive layer 532 can improve conductive properties,
connective prifdeitiele anentssifsiissdsesed brdndifrsphasizeadthdsecond leads 406, and the die

pad 410 respectivelyhAlpo: 1taasfirst exirtral Gandistive JayeicBis8|dhe secone:sxteraat sandactive layer
530, and the i etermal conductye layer 832 can e used as e elchaNt ieelst copting,fn Joymation of
the first leads Cthé SELOAY 4GS “Ad the éhe pad 410 respectively
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 external conductive layer 528, the second external conductive layer 530, and the die external
conductive layer 532 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 third leads 407 can include a third inner
surface 534 ¢oplaprabiwitiothel iINtBAdal. die fyadusieis BORhaivenkit@ertenditcondadiivel¢tager®B3 can be
plated on theatré@o}{mﬁéﬁ#rﬁﬁﬁﬁl@ﬁ%lﬁdhﬁ&tﬁﬂ@fﬁ%ﬁa% 3borandaPaellel with apg-taging away from

the third inner surface 534. The third outer surface 536 can be coplanar with the external die pad side
504.  ThetATHPOBHBYHER MO ZIREAHOEBM 499 e AetRBIHR BN HREN Sarrsids S¥UCARF can be
non-horizontaiapd extend ibovatds thadpipthouier surface 536. The third upper non-horizontal portion 439
can be formed havir11 eatg,urf 1ce ervgfi e tlh%t t gglasqalgl.tThﬁ tt})iﬂ%u%g € non+ qrizorg)tl?l Par ior%h%?,g is formed
around a perimeter o thePthird inner surace 534 e third outer Surface 536 intersects & third lower

non-horizontdirgiortipn 588 hTheotittd oy Anchdrizortalcpdytidr. 538ectan beungisshodpstitahcextend
towards the tm&’:@ﬂdl%ﬁe"rmQﬂﬁﬁﬂm%ﬁ&)ﬁ@“fﬁgm&ﬂq Barseet she dhpg HRRRLARIMACkAARIR! portion

439. The third lower non-horizontal portion 538 can be formed having a surface profile that is
non-planar. Thé HittFIsmthsaihdP2ontal portion 538 is formed around a perimeter of the third outer
surface 536. Thenhieg leaasdaaiscligeca thychaxtarral ceodagiive layer &30splatecienthe third outer
surface 536. The, third external condyctive layer.54Q can improv dyctive properties, cgnnective
oropertios, oA HEB e A L e o S B0 S P i eads
407. The thirdegxterihal Gomdernidy edadustisd rpart e siormadeddingha yreephaed driaoméal PRFI¢rocess that

includes a nigkgl-pafladiHma@!d i NIP#RUMAYSIAG REAGESS, RE 2R BINGPFOGRRSIUSIRE @enductive metals

having characteristics similar to a combination of NiPdAu. ~ The encapsulation 402 can cover the
integrated cirdftHevierdueis aHavRitdMapintis tnmattd W1 usingedfir St BRI IR Hofidaital S8ition 436 of

the first leads#Qdicthe SBecing luppes fafkhgriaasipkpertien s abihdaesond leads 406, the third upper
non-horizontal portigBHeAfiBQ of fshe third Ieadal440 an the upper non-horizontal IPad side 'Ac'14oon the die

7
pad 410. A soldermaskB5g EAR E8VeT the first |ﬁt1ésr%é iate t?ﬁ?%a‘c’:éoﬂgfttﬁg 48Lond Nt rmediate

surface 526, mﬁquganégpsmad@dwgz_SméﬂsémmgthQ umdectt@‘ildy@rié@htzﬂ thoffiionl4d6, the second
upper ”0”'h%%?EH@%Q%MH&%%%&G&%H%%& 98 PRILZQRLALROIHOR A3 AR thEMRRShal

non-horizontal pad side 440. The solder mask 550 can surround and protect the first lower non-horizontal

portion 514, $REKENRAENEP Hoh Rebishisrbotidn £22 aheeriref IBwer AR ABiREORESCHotidn 538, and

the second negirdaosiz@alpad side 20@onnecl g SRIRERMaHK&HD Eancbeiiernegdram asalder resist
material. The solder. m?sk 550 c?rt’hb%in d(if%?{hcontact and coplanar with the perimeter sides 416 of the
encapsulatioﬁ0 See dsl gr madk 558 4nd the encapsulation 402 protect the contents of the integrated
circuit packaging sylstelmp#0@. 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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The first external conductive layer 528, the second external conductive layer 530, the third external
conductive layer 540, 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 external
conductive layer 540, and the die external conductive layer 532 can be used to provide connectivity
between the Wtedrated eiduitpaickaglmy sysssmia0Meinshove hevahlevel ofiiedgriaciohemdshown). It

has been disgaugrrehthat e BIgREDE INBRIIQELPRAVIAESIthgJmigarated circuit packaging system 400 with
improvements in a aclécagéemsgstem integration layout. The first external conductive layer 528 on the first

leads 404, the seco FEBhERIVEMRPEFEN0OR Phexsbrbadinnid 496 *Ahdthiiagsfarexternal
conductive laremS#0 ardhé ¢kiechleadarOidonapohfiosnied; distribuird savad driasiethevex contacts,
bumps, pads, probes, or system jntercaonnects of the next level of ingegration (not shown). Placement of
the frat extor s A TR 8, e B A RO A A 17t oo
407 providesipavkdgaditdrifopindetionstomrina ionnandoplaceiore A Gor petibiltyxirondvailibietvith typical
leadframe bagseg packades dimitedinstandardizedipichapd £QRachAHERtaliong interfREIRHING NOW to

FIG. 6, therein is shown a bottom view of the integrated circuit packaging system 400. The first external
conductive lal/er %28¢ f5eC8ddpE e IBRIEAYE4ayer 530, the third external conductive layer 540,
and the die externafraemilsiciivertayehhB2Hr e slansl axpesaanton ke soldar sk obbhe firsBelow the
solder mask §5t(3 aﬂdcshge\/ggo\ﬁvitrg) %%h%&lines %ﬁ?ctrller fg’rs’g1 I?e%daj4(%4 teh(%1 rfsi[St {ce)rvr\@r n%rﬁ'eh 1(r)izontal portion
514 of the first external connechon por |onpﬂ%e, and the Tirst mtgerme(glljate Surface 515 on the Tirst internal
connection postiarm420. of thedhmtd eatsndDwidiné4frst dotteedak eghelantivectayer &28scantie plated on the
first leads 404,in.a RRIINGIETIUSHRLBIRE b3t AOWEEReRRATZQN R ARHIAN BkAecond ISR aROWN with

dashed lines below the solder mask 550 are the second leads 406, the second lower non-horizontal
portion 524 ofAESRDHANTERTAZ cOfn&taiid priftie 294haHY thedsBrethasmtelinimis S5tface 526 on

the second infeRIaLEEHNBEIRNPEFHO Mb2raDE thses860 Pdrieads4 QR pnei saep rdaciiginalfoaaductive
layer 530 can beIPIatted on the se.condrlteadz? 42106 in a perimeter formed by the second lower
non-horizontﬁf%oor ion 524 MR ?35135'407 and the third lower non-horizontal portion 538 are
shown with hidden Wndsrbetowtilevaditdr nefsth S BrdTIhed sl extebnddssahauetiepaagien 540Ucan be plated

on the third 1gags 404 J, 3 REHAMGHRY KAU@?Q%J@%@Eﬁsl%‘ﬁé@rb@%&f)r{]ﬂgc}ﬂ%"{"iﬁgfﬁiﬁ%éﬁl%ction 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. THETHRN e maneaidhediat iepdt 3D wdriselratatednl trrneretioadationt 2 gdrideter formed

by the secongndgRrhidzantrl padiside Ac:1dde: isshieadsAddb the seaonddeaus 406, andsile third leads
407 are cove\r}vegﬂtl)x &nd not exg?seqrfrpm the sollder I{g&}ﬂlﬁ sides 602. Referring now to FIG. 7, therein

is shown the $tfiitlire 8 II—DFC:e.q QIS Sygﬁtt %trerﬁll%gwpl)%ase of manufacture. Shown is a conductive panel

702 having a prima&ﬁd@i@@mnd a@@n@@ﬁ%%& a'heasxasmhuotivb\pameﬁ?tﬁa trmgta}eeﬁ)rmed from
a conductive gichalemats @k!&ﬂtmw&m&g £ARPSI Q12 FRPRETAIOY, ALK can ifTiRATY Mask

patterns 703 having the first internal conductive Tayer 131, the second internal conductive layer 132, and
the die interngl! E8pdataifenad eide 30 arse sratarbfiamadridsalsraetemdiring dplatiayPhase. The
plating phaseeantieciuemineidpedafi@ BisdingHRrorastsHth@a @ flesierRfiRghawiffisiane @

precipitation, or a vaporjzation process. The first internal conductive layer 131 can form a mask on the
primary side %4%3}5)?3 lﬁﬁ)ac{ﬁﬁ?eg%sentical to an outline of the first inner surface 208 of FIG. 2. The
second internal conthictiverfaydici3@ sala fdnirgernask ba thpeprinnayrsidedl @4davengitamiditiine of the
second inner gUrface, 3150l E{! er_%ol’[l&f’)&i@f%&'&%‘i&%&’&gﬁ'Ml% lﬂé!;%&%oc&ﬂ RRAHRARKRR the primary

side 704 having an outline of the internal die pad side 202 of FIG.
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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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 conductivellhy&r23adatforn achidsk HistiensetufidasPSiderob Havingadsouineidentical to
an outline of fagSRCARLAUIRT (RUHRGE A HPLElfRcdod Do xternal eandvativeulayer #8Z&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.  PYrepitnialy Gides 78%'@ah Be partil Yiehed'tding BiretthingJureesay s hi&étthing process
can include askheimcatetehha fikotonetchinggsosess, or a combination thereof The etching results in a
portion of material of the primary side 704 surrounding the first internal condyctive layer 131, the second
rernal conductive Jayb T4 S e A O ATV S E T B Tl AR T oektion of
lower surfacet@b8am bhepeoHduvtitheapdieting2way fithe fosverssurfaceur8ecaPBbel paratiélogehe
secondary sidg706 apd Qrignisp heiwaanibe RiimansSide £94serd 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 i disth&deintie i afifdnsoreidiel strRRse rashorizopRsHarstdped Siie 712 of the
second interrakcencuativenlay@ivl gartai 1 pieatianchfermoarhohiusalgnulpreladiventbethenlower surface
708. A die sloped side 714 can lanar.and form an obtuse_angle.relative to the lower. surface 708. The
resui of the QU B SR SO () e SRl d R BB AT the tayout
routing, and platian didtermidre dbuoerthdetordendsrtne prefidepdhddie. planaRefEhdnigrsiowner Fi@: 8, therein is
shown the stipei e QfoHon b amansembly gso%pgggggﬁmﬁgﬁm%gagem@ted 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 proteSsttatEa e A HBIEFESot GielnyerrrraiResrearhREOANE 411 connect an
active side offiReditegsptedneicuit sienieesl 08 Withritsel swket temat aond yotivenlay e cdBBealnd-with the

second internal condyclive [ayer 192 using a,connecting pracees (hat gap include heymocompression.
ultrasonic, thermo-sonic, wedge bonding, wird pon Ing, bai5o 8|ng, solder reflowing, or similar
connection prppesses-horizgfeparigpmnddoto TR, kheceimisishgomah@dtoncilteof Fd@reéd an

encapsuIatingagﬂpgsgsgﬂ%é(ﬁ%@ﬁeswggﬁq&g?ﬁatﬁgintegrated 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 132 B&W BEEBRAHASTBY e sheap R tBRtor iids g fhn drdideret HHceprstifing process.

The encapsulpdigisdP3covets o dittialopedisided 1onHBeisagntbalaped Bideikl and dngedie sloped
side 714. The secondary side 706 and edges of the copnductive panel 7Q2 cap be exposed from the
cncapsuiatiof TH5 TIE SuhiREPOLS TE Pt K AR R 6 ard b BS Grhes Faibendicuiar to
the lower surtacec¢@nguring thie efibaps st atimgnpdoce ssréwd Iterse bt tveaddgesind thargonehyctive panel
702. Refefingnayia 515 i theyein 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 fpstisktdfpanedngurtiasqaykt PogitheSEebYieRtetRe coMdilitséfEF230, and the

die external gapdugative day®y ZR2LanMRecmmryed 4R exposadhaueneapsulation-ide Hising the etching
process. 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

19



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 interré@iie kurkiebed 26 thamril Saeroging hididie grdsaccndtiwdirsuitgds 194 Thadatmédecond leads

106 during a gpaskine.eheasehhs ipiaxianal rordeativeilayst 4d8sthe second external conductive layer
230, and the die external conductive layer 232 can be exposed from the solder mask 250. The

masking phase can iRtRFehE RS YA Rt TsIBIT St LRspiIESHBh UBP DAhBATZUA Brotesd3the
encapsulationfB2 sedengestigalhediistlouwpsrion 42arizit st pordiopp2ildoihedirsitin tpsrieaisie surface
216, the second ponnqrizonialpad side 295,can. b caverad by, e soldes mask. 230 rasling in the
formation of the in?egra ed circuit pacl?éaglng system 900, It hasS'héen discovered that the present
invention simplifibsrpleysitpddiesigadayobe dbparckiaayess Fraxibie prodittabisnsadmbindiisrisaithe first
internal CO””G@Q%&QW}&@Q?‘&%J{{ %@%fﬁﬁék&%a%t RRItIENH R dhe Reraad4giernal connection

portion 122, and the second external connection portion 124 provides the integrated circuit packaging
system 100 with boftPa ShnpsfiffatrphyEicaP 4 srisaria wae&i%mw&a@gf&ﬁg% REEEBAMG Fhte
clustering, patieingdisetatian cantamigpstion aveidanesLbidriogavilbintihe:itappaiedcizuit packaging
system 100. ., Refering now(p E1G, 13, {hefein, s shown .8 flow ehart o, method 4200,
manufacture of the in(i’egratledn circuit packaging system (\/1%055)% a further embodiment of the present
invention. Thaterethiothd 20 dclyges fombierizenfirs platidnadidcethandcstalglyeredtonshgaeonid lead, the

first lead having, g fisstiexieraal GRADESHAR PQRELR Witk {Hgttig}ﬁglr_?pgnggnductive layer and a first internal

connection portion, the first external connection portion oriented laterally outwards from the first internal

connection portion, AriEc SUEBREIRSPHERARG 2P SBB A eRted Rl otiredhiths pratishiseth %econd

external condipptivieelalye scoddai segonErotesnRlcanasetian paEion ikbanblock p3RdnCermettisg an

integrated circuit device with the first ipternal connection portion and with the second.internal connection
g cCcon rmediate Sul‘PElCC E' gca 1ntersect the, gCODf?ﬂ)W T NON-NOr1Z! nta? O1tl %éq f
portion in a biGeK ilﬂ)tﬁ;l?ormmg an encapsmﬂa]ﬁon overthe in egra?ea CireUitdevide With the first lead and

the second lehel gxpodedtimalbiocket 26 pariwfotPdindlacssidardmatsknoditite snbapsiatien,ten the first
lead, and on ﬁ@&ﬁ&%'&ﬁd?é&\@"&b«&?%IJB%EM@J&?& sopAystive layer and the second external conductive
I Ki 1208

layer exposed from the solder mask in a block . The resulting method, process, apggratus,
device, product, andRr S5rsteiniEcEMsiHEONIRFS, ctstiemEehird hedsrpRcRiEl, FPgHIPPerdatile and
effective, canhesurptisinghiarsd sinabyiaushcsmnplismented by ddaRing Koovan techslegieseand are thus

readily suited for efficiently and economicall ufacturing package in package syste éf Iy
compatible W BRI AN A SR HHO Ltb LR R LOREe TTA Rbiner
important aspectabtikipresd tomeeritiopostibrat 22\vialaablys ship portsdaimetseedieesstiiadwisitirical trend of

reducing cosig,, §Wﬂﬁ?&rﬁ¥§mﬁﬂ%ﬂ%ﬁ%@g performance. These and other valuable aspects

of the present invention consi%lently further the state of the technology to at least the next level.

While the invention HishskelsafetMbiylifie snfiisiceoarivitie epdyssiifid yes ditoplater indhseitftderstood
that many altgipativescensdificatienscand vatiationsmwilibe appakeskiathossskilird inyhiesant in light of

the aforegoing description. Accordingly, it is_intended to embrace all such alternatives, modifications, and
variations Al eSS ed G A DA H R STURE Lot YT el or
shown in the lageoidp ahwedgul rbevingsnal ditophé sidtefpdeted in an illustrative and non-limiting sense.
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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What is claimed is: 1. 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 the
second lead havingTas&essytesed rraldsonvrelaion Bdrtlonsedthdestsord exdesiat Eopuddivimdayer and a

second interngl gRnagetin &ﬁ@i&ﬁb&@g@?@@@ Qﬁﬂﬂ@%ﬁ@@ﬁ’sﬁig‘?& &S@%‘I&@&l"ﬁi&ﬂ@@ﬁﬁ%@% al
connection portion and with the second internal connection portion; formi‘gl% an encapsulation over the

integrated cird@i 8V diirbabmladimy sl P AR KYIERE RIRFOSE: AN REY S SBIdS mask on
the encapsuladionicanethe dirshiead, anachabrihie saaond deadonitinthiedicstNarixoal conductive layer and the

second external congueiiyg JaYRLRase (1gmm, e PaINer MASk sy Zulhe MEed dsclgimed In claim 1
wherein forming the firs lead inciudes orming fhe second external connection por |oneﬁavmg a second
external widthagtdelasi0fviddatsed onearmtenmaugideHvftHe Sevobd ihtednal derihed doreportiars.

534. A third outer surface 536 can be parallel with and facing away from the third inner
surface 534. The third outer surface 536 can be coplanar with the external die pad side 504.

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 portion 538. The
third lower non-horizontal portion 538 can be non-horizontal, extend towards the third upper
non-horizontal portion 439, and intersect the third upper non-horizontal portion 439.

The third lower non-horizontal portion 538 can be formed having a surface profile
that is non-planar. The third lower non-horizontal portion 538 is formed around a perimeter
of the third outer surface 536.

The third leads 407 include a third external conductive layer 540 plated on the third
outer surface 536. The third external conductive layer 540 can improve conductive
properties, connective properties, oxidation resistance, and be used as an etchant resist
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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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
lead includes forming the first internal connection portion and the second internal connection portion

equidistant froenzprialipopaen 459 The thethwdrawelhomeatid pidinde fdhthdhesnrisingk fordring a die pad;
and wherein:forguing fhe firstdaagingludes.formintahirlepsihsivaan the sesanddead and the die pad.

horizontal portion 524, the third lower non-horizontal portion 538, and the second non-
horizontal pad side 506.

The solder mask 550 can be formed from a solder resist material. The solder mask
550 can be in direct contact and coplanar with the perimeter sides 416 of the encapsulation
402. The solder mask 550 and the encapsulation 402 protect the contents of the integrated
circuit packaging system 400.

The first external conductive layer 528, the second external conductive layer 530, the
third external conductive layer 540, 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 external conductive layer 540, and the die external conductive
layer 532 can be used to provide connectivity between the integrated circuit packaging
system 400 and the next level of integration (not shown).

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, probes, or system
interconnects of the next level of integration (not shown). Placement of the first external
connection portion 418, the second external connection portion 424, and the third leads 407
provides package interconnect customization and placement compatibility not available with
typical leadframe based packages limited to standardized pitch and contact orientations.

Referring now to FIG. 6, therein is shown a bottom view of the integrated circuit
packaging system 400. The first external conductive layer 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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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 firshlisteheainmdth distied fimstsihrdomatheohdsstipsbadibareahe terordendd #04d having a

second exterpgl COpREEIIL: Bgﬁﬂﬁ{s}i%yﬂaﬁ;ﬁﬁﬁ%@ﬁlxé@rﬂﬂ@'s@@&@&%héﬁl@é%ﬁﬁ&ﬁcﬁi %%ﬁ%lﬂdj@i? rnal
connection portion; connecting an integrated circuit device with the first internal connection portion and

with the secottd HeirEaNddRISEREEI B SHIBAC AR GPE SRR BUETAH G BrEH R Hograté @ ciPEuit device
with the first exdefindbaann@ctiampestionl ancting secand exieyaabsoraedioplpattiontexpesed from the

encapsumtiorﬂéaﬁ? 906 in a perimeter formed by the second lower non-horizontal portion 524.

The third leads 407 and the third lower non-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 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 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 includes: forming a third lead adjacent to
the first internal connection portion and the second internal connection portion along adjacent sides of the

third lead; and furthEhceregndsintgredsaedtgity tHayintédt sradeincaindely e thh sbehaddiyditlsatf6 8. The

method as clgimad 4 6lRIM-0WheraIR frainadhe filstieathadirrstarthstagoeiedio fsegond lead
includes forming the second lead having the second internal connection portion covered with a second

internal condBtAVEI&9BAIEHY CBYECHHG tHE B drAtE QR ARLIE CRIVIER HEREES ESHIsettinY iA8 integrated

circuit deviceiwiiki diiesacontnater el conductivedayate 24 DiE1@ehod as claimed in claim 6 wherein:

forming the first |ea£ilﬂQ%Hgl%§yfsolﬂ’g i?&tp:?nf.res E)!gggllgae\{(i:ﬂgdtbl%gigr%ni %Eglqpnagl process. The etching
process can include a chemical etch, a photo etching process, or a combination thereof. The
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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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. 10. 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. 11. An integrated circuit packaging
system comprising: Thdistckradl fizanna diretresberfizsit cdrnsdctidn Poktiba wittnd fitedxteinal Sonductive

layer and a fiﬁ%@ﬂi@ﬂ?@l@ﬁ%ﬂ"@ﬁﬂoﬂﬂoﬁi@sé&ﬁéﬁﬁl gyteinah.cara iQPﬂP@E@Q&hQﬁ@ﬁ%HeW@ﬁa”y
outwards from the first internal connection portion; a second lead formed adjacent and staggered to the

first lead, the 8BJHEMROSEFHEVM 'S SR Wittt cORREEHBIT bt With e Dscertdrsktaifal conductive

layer and a secongeinternal conrachiapdpatiion; an indeighaiedeiiceit’de oego e etedpwitiitie first

internal connection %(c)flitiop an \pl/ith the s %ond i te{nal co tion portion; an encapsulation formed over
€SS.and 1mtersec the, con

. . the ed .
the mtegrategrglcrcw evice with the first lead and the séeond 16ad exposed; and a solder mask formed on

the encapsulation, &efiveirfirgokesel Fndl Onthbrsisaeoheive die witetire fif Stlextemalitondiestivealayer and the
second eXterBﬂgEQWM@dP&%r%HQ&% %%tmwlg%.mf?ﬁﬁn 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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12. The system as claimed in claim 11 wherein the second external connection portion has a second
external width at least twice a second internal width of the second internal connection portion. 13. The
system as claimed in claim 11 wherein the second external connection portion includes the second
external connection portion oriented laterally outwards from the second internal connection portion.

14. The systavigsgstdiiensenin thaimethpduiAe insdidpriksirmging diérpderdoastioogné rathstigadiisdttiead includes

the first interpal GpPRagtian AR QE‘a@r}f&\'}Hx% %eﬁ%@%i@éﬁ{ﬂaé&ﬁfé@%i%rﬁgﬁ“%}?‘aL{iﬂi,%té’a&hfﬁgfn the die
pad. 15. The system as claimed in claim 11 further comprising: a die pad; and a third lead between the

second lead SPRY'HEGIEHEAN @ 16! A Smcslaari e &Rt PLWHLARPHEBRABS ation
includes the erieapautatianfasmestwithoitheHir Sirexiemralicostiection pation anditeessagsondcxternal
connection pggt\;gl% %X egcs)r?(g ef)r< erpnetl %o%ﬂgﬁ%%“f)%txiﬁ’@ﬂ with a second external conductive layer and a

second internal connection portion in a block 1202; connecting an integrated circuit device

with the first internal connection portion and with the second internal connection portion in a

block 1204; forming an encapsulation over the integrated circuit device with the first lead and

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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17. The system as claimed in claim 16 further comprising: a third lead formed adjacent to the first internal
connection portion and the second internal connection portion along adjacent sides of the third lead; and
wherein: the integrated circuit device connected with the third lead. 18. The system as claimed in claim
16 wherein: the second lead includes a second internal conductive layer covering the second internal
connection p&Ytiens akdnbéimtegrated circuit device is connected to the second internal conductive layer.

19. The system as claimed in claim 16 wherein: the first lead includes a first internal conductive layer
covering the first im]emaﬁdaﬁ%etﬂiﬁ]ﬁgﬁmﬁ?rgﬁé 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
the second lead having a second external connection portion with a second
external conductive layer and a second internal connection portion;
connecting 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
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 lead 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.
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the integrated circuit device is connected to the first internal conductive layer. 20. The system as
claimed in claim 16 further comprising a third lead having a third external width equal to the first external
width of the first lead.
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;
connecting 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 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 includes:
forming a third lead adjacent to the first internal connection portion and the second
internal connection portion along adjacent sides of the third lead; and
further comprising:

connecting the integrated circuit device and the third lead.

8.  The method as claimed in claim 6 wherein:

forming the first lead adjacent and staggered to a 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.

9.  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
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connecting the integrated circuit device includes connecting the integrated circuit

device with the first internal conductive layer.

10. 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.

11.  An integrated 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;

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.

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

internal connection portion.

13. The system as claimed in claim 11 wherein the second external connection
portion includes the second external connection portion oriented laterally outwards from the

second internal connection portion.

14. The system as claimed in claim 11 further comprising:
a die pad; and
wherein:
the first lead includes the first internal connection portion and the second internal

connection portion equidistant from the die pad.
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15. The system as claimed in claim 11 further comprising:
a die pad; and

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

16. The system as claimed in claim 11 wherein the encapsulation includes the
encapsulation formed with the first external connection portion and the second external

connection portion exposed from the encapsulation.

17. The system as claimed in claim 16 further comprising:
a third lead formed adjacent to the first internal connection portion and the second
internal connection portion along adjacent sides of the third lead; and
wherein:

the integrated circuit device connected with the third lead.

18. The system as claimed in claim 16 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.

19. The system as claimed in claim 16 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.

20. The system as claimed in claim 16 further comprising a third lead having a third

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