INTEGRATED CIRCUIT PACKAGE SYSTEM WITH LEADFRAME ARRAY
TECHNICAL FIELD The present invention relates generally to integrated
circuit systems, and more particularly to a system for integrated circuit
packages with leadframes. BACKGROUND ART Consumers' demands for
smaller, cheaper, and faster electronic products directly affect packaging of
integrated circuits. Integrated circuits have become an integral part of our
daily live particularly in many portable electronic products such as cell
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in many larger electronic systems, such as cars, planes, industrial control
systems, etc. Increasing demand across virtually all aspects of modern life is
driving improvements in integrgted Girclit ggghinology. For essentially all
applications, there continues to be demand for reducing cost, size, and
increasing [Teefprenain e ofieloctienignpaikag s edeitit, saiealeclfonicre
package.isdafinepies hesesaand s cRanR GHaNRfi-IRiggrated circuits
also referred to as "'semiconductor device', "chip' or "die'. The case and
interconnection can form an electronic system that can provide interfacing
and integration with a next levgheleeieniqisysigm. The electronic package
should provide a structure physically supporting the integrated circuit and
protecting tlensntegyatechoidsuibfromiitre éreronaneéntysemeansior pexvoiing
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technologieg (5. wire ponding.Lhe mamut,aad.extensivs developmant. .
contributes to typically lower cost |nclud¥ng low cost materials and high yield
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wires. A wire is tépéfgl%fbonde at one end to the integrated, 1 circuit and at
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should provide a structure physically supporting the integrated circuit and protecting the
integrated circuit from the environment, a means for removing heat generated by the
integrated circuits or system, or electrical connections to provide signal and power access
to and from the integrated circuit.

The integrated circuit is electrically connected to the electronic package
through several technologies such as wire bonds, solder bumps, planar interconnect, tape
connections, etc. One of the more mature and well-developed technologies is wire
bonding. The maturity and extensive development contributes to typically lower cost
including low cost materials and high yield for a large percentage of usable parts.

Wire bonding technology has been one of the most common techniques used to
make electrical connections within the package. Wire bonding may employ gold,

aluminum, or copper wires. A wire is typically bonded at one end to the integrated



As market trends demand more functions in smaller form factors, packaging
can require finer bond pad pitches or spacing, smaller bond pads, or bond
pads limited to placement on only some edges of the integrated circuits. The
packages typically include a mounting and connection interface such as a
leadframe, substrate, or interposer for electrical connections to the integrated
circuit and a next level system such as a printed circuit board or another
packigfdt Ofatohaneirnead legshetikeal ey BItheThatiAtHe EHel edtiddeien 2
intefaces dsdhebteat framenid e deadisante ivgenaralbypdarmed as a single
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connections to the electronic package including the integrated circuit. As the
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the mtegrated 01rcu1t As the demand continues to grow smaller, cheaper, and faster
electronic products, manufacturers are seeking ways to cost effectively include more
connections within a similar or smaller product size.

Thus, a need still remains for an integrated circuit package system to provide
improved connectivity, pricing, and dimensions. In view of the increasing demand for
improved integrated circuits and particularly more connections in smaller products at
lower costs, it is increasingly critical that answers be found to these problems.

Solutions to these problems have been long sought but prior developments
have not taught or suggested any solutions and, thus, solutions to these problems have

long eluded those skilled in the art.



die and the lead blocks. Certain embodiments of the invention have other
aspects in addition to or in place of those mentioned or obvious from the
above. The aspects will become apparent to those skilled in the art from a
reading of the following detailed description when taken with reference to the
accompanying drawings. BRIEF DESCRIPTION OF THE DRAWINGS FIG. 1
IS a cross-sectional view of an integrated circuit package system taken along

line 1--1 of FIG. 2 in a fiFdPehtbotmeRt ISR FrdE invention; FIG. 2is a

bottom vievvrgg the st{(uctur of FIG. 1: FIG. 3is a cross.-sectli(onal view %ga n

. resen{ mmvention rov.ideé an 1ntegrated  circuit packa system
integrated circuit package system ina second embodiment of the presen

invetitiyAcSHIRYiding anciriksatsdctittil dredteshis ihtgleral Cret dcREge
system pi@hikingd embodimeint obihe {preseant inventien; b ke htigrardopinigw of
the iptegrated.cirglitpackage system in a leadframe formation phase; FIG. 6
is a cross-sectional view of the structure of FIG. 5 taken along line 6--6 of
FIG. 5; FIG /8By G o rfrbeiegrie A2k alitparray e SJLtim hy n
leadframe thosmativvphaseb Fo6s. Bois hecross-sEotionaltyiel withe sppacture

of FiGndséakeBialong Hingodr G Lfifg! G e (GG 8 9 i0p dewpeb iR dntegnated
circuitcﬁ)a?ka es %tem in a leadframe formation phase of a fourth
1t | TeIerernc {ﬂyt

embodiment of the %?géoénrﬂaflﬁ\l/%%%vﬁl;nﬁ(}. 10 is a cross-sectional view of the
structure of FIG. 9 taken along line 10-- 10 of FIG. 9; FIG. 11 is a top view of

an integrated circuit Bﬁ%‘l«aﬁﬁm aﬂ%@ﬁgm of a fifth

embodiment of the present invention; FIG. 12 Is a cross-sectional view taken
alqng Iing 1212 i@falﬂ&s.lédﬁ&lﬁkﬁwlaf_iﬁlant@@avée\&ﬁ@ﬁithﬁc&ygéqw@qofaﬁﬁs.
12 'Q&lgi%eag.@lcﬁ‘mﬁ?tﬂﬂ%%%t Elfalikls & FOS%:885Honal view taken along
line 14--14 of FIG. 13; FIG. 15 Is a top view of the structure of FIG. 14 in a die
connection Pitagds 2PREN 8 Qidh5s§ 18R ShEIYibw taken along line 16--16

of FIG. 15; FIG. 3 is a cross-sectional view of an integrated circuit package system in a

second embodiment of the present invention;

FIG. 4 is a cross-sectional view of an integrated circuit package system in a
third embodiment of the present invention;

FIG. 5 is a top view of the integrated circuit package system in a leadframe
formation phase;

FIG. 6 is a cross-sectional view of the structure of FIG. 5 taken along line 6--6
of FIG. 5;

FIG. 7 is a top view of the integrated circuit package system in a leadframe
formation phase;

FIG. 8 is a cross-sectional view of the structure of FIG. 7 taken along line 8--8
of FIG. 7,

FIG. 9 is a top view of the integrated circuit package system in a leadframe
formation phase of a fourth embodiment of the present invention;

FIG. 10 is a cross-sectional view of the structure of FIG. 9 taken along line 10--
10 of FIG. 9;

FIG. 11 is a top view of an integrated circuit package system in a lead fuse
phase of a fifth embodiment of the present invention;

FIG. 12 is a cross-sectional view taken along line 12--12 of FIG. 11;
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FIG. 17 is a top view of the structure of FIG. 16 in an encapsulation phase;
FIG. 18 is a cross-sectional view taken along line 18--18 of FIG. 17; FIG. 19
is a cross-sectional view of the structure of FIG. 18 in an isolation phase;
FIG. 20 is a cross-sectional view of the structure of FIG. 19 in a gap fill
phase; FIG. 21 is a top view of an integrated circuit package system in a
lead connection phase of a sixth embodiment of the present invention; FIG.
22 is a crosSlSettiarRaay ikbhsarsAtEIM & 102 1 2 BREREAHTCRITEaes is a
top view of the.striciuresofdclionaPidv aldieaaiiadhenant phasis. BLG. 24 is a
cross-sectigil Viaw Bisen plang et 4 TG 2 ElffeaR i adep view

of the structure of FIG. 24 in a die connection phase;

cross-sectidndl it RS SERG! NS SEEBE #%15516%1%71 ?s a top view
of the structdfe bf FiGoR6Geiwm elribentapsuletid pltasen dEi@s@8tigghase;

cross-sectitml viav igkanalang ing 2828t e 1 £7skiE@9 s a

Cross- sectl ew of the struct re. of F 28 in an '?ﬁlﬁﬂ' hase FIG. 30
a Cross<s CthIl & S&U(‘élér I% n IS(,)latIOIl
iS a cross- sec |ona view of structure o IG. 29 Inagap 1i II hase:

FIGPB®Sis a flow chart of an mtegrated circuit package system for
manufacturing theiintegratedicirguit patkagesysternAGam embagifmentef the

present invggfign. @E%MQ@% Q%@éﬁ%@é\@%ﬁt%{a HENYENTIRN

The following embodiments are described in sufficient detail to enable those

skillEYTFHRE B Yo iakeLiRP B S RAnTBsAt Y be understood that
other embddim&htsawosicdseoevidentthasaetbanlilve’ présehtldistlosure, and

that systempiorogess wph Meehanigalehanaas ma Qalmgmmgmw

departing frgfa @e scope of theéRresen inventi ezdhl% ﬁj I%/lng

471s a C SS-SEC taken 21101&_I {1
description, numerous specitic details arée given to provide a thorough

understandifl§-aPtiié iprEltion hetrsias of Wil Bbinpgiremn iRk iavention
may be praeticer withaut fese specifickdeiails lincardear i@ amigspbscuring

the presentgjpvenilon, SOME WL KRR 6 ﬁ&tszﬁ%{ﬁheépc%%ﬂﬂ%ﬁ%ﬂ%s and

process steps are not disclosed in detalil. Likewise, the d rawm%s showing
embodim erﬁgcog§ﬁéaé‘§giéfﬁc&?§al view taken along line 28--28 of FIG

FIG. 29 is a cross-sectional view of the structure of FIG. 28 in an isolation
phase;

FIG. 30 is a cross-sectional view of the structure of FIG. 29 in a gap fill phase;
and

FIG.31 is a flow chart of an integrated circuit package system for
manufacturing the integrated circuit package system in an 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.



semi-diagrammatic and not to scale and, particularly, some of the dimensions
are for the clarity of presentation and are shown greatly exaggerated in the
drawing FIGs. Where multiple embodiments are disclosed and described,
having some features in common, for clarity and ease of illustration,
description, and comprehension thereof, similar and like features one to
another will ordinarily be described with like reference numerals. The
embodiments hid)!l9e e Hoe P Fir SL BB ARTraTt, JSBEO A BYRbBUNAYAE, ®tc.
as almatigr olldesatipt ve thohveien CHaRea e wid biignaead tat fiaevamion
other, Sigpificancs RLRIAVILE: Mitations for e RESeRLIMYENIAR: F%resent

exposﬂory purposes, the term "horizontal" as used herein is defined as a

planl B4 AT e pHARE oF S cE SP YR HRIEHIGH, YEHPaRSs S PR ot
oriedtatiord Théetdrnitivevriicaltierdfersniy shaivectiorbpénpandi€ubarsiottheare

hori;&ﬁtaiagﬁmtfé%ﬁa%t tol s @aﬁesn@%hlaﬁargn's'oﬁ@bweé'dﬁbsmw's, aPeStaRa",
p", "side" as in "sidewall" her", "lower", "u r "OVe[: and "under",
°“hcgr &t

are d‘e‘f‘%é’d%v%ﬁ“?aét%’“eaé‘ o't &%Xta{iaﬁ?ﬁ%aéé Beam L | ed

herein meaﬁ@%rﬁdm@rmlé teeRERtasn tittdATieny @érﬁéﬁﬁf&f{eﬂrhéa@m some
"proressing @musedheneinyincludesodapeasition mésm@taﬁadndpatt@miag;;on

EXPORILE: AGVEIORMARL f?&&'?é@gngt%aa'ﬂﬂ?ﬁer AoNISmOvR! Rl IhGaeralor

trlmmlng as requwed In ormlfg a described structure. he term 'system” as

usedfITERSH "HIEHS ahtr SO Bt RO G BIRITE] die! e?ﬁ}ﬁ’&?&ﬂﬁ&to?eﬁ%d
preserorventign. iy aacterdancerpitle treveontextid shwohithedear mlisvased.

Ref%[ﬁie!?Mﬂﬁ%i&ﬂ@pr&wﬁ%%ﬁiﬁd&ﬁlP&VbH% fr&asanrastipnal view of an
integrated c[%rcw ackagge sgste 100 ta||j<en alopgallne 3.--1 of Flgﬁneén a first

fe 0S1t0 ses, the ter orizonta S use crein 1§
embodiment of the presen finvention. The in egrated circuit package system

100Plspeferab hibriplesc 1 eedrepief To2nHevipRy TesdlistocksSLorippn. The
intetpasersiaf: keas wnieiaennacisiodisushtashiuseriniarceRnettsccan.

elecigally,gannect fhe.Jgad blogks 104, 19 fhe '%%VPQ?%S £Q6,Pr.Qihekpf the

lead blocks 104. The lead grld 102 can preferab y be formed with a leadframe
procBELUchi Q& etchiy or tahpifty Fified 45 498dmuitte ramactel2d Bfid
102 camoprdvidescompatibility with singulation technology such as sawing or

punching. The lead blpeks IRdiangthenadtaipesers 108.{eimed.n amshape
of su stantlal rthrl)lgonal rows,and co (Plgms facil tgte delecttrlcal [ olattloq
with TiRear isola ht|on pro éoscseéssnéuc% élsesav?/fﬁlﬁ For e%?an%%ﬁ% 'the’lead Blocks
104 RESPIHB S R PHEN e opIsBatieiiNg: eradagneng(er removal of the material or

trimming as required in forming a described structure. The term “system” as used herein
means and refers to the method and to the apparatus of the present invention in
accordance with the context in which the term is used.

Referring now to FIG. 1, therein is shown a cross-sectional view of an
integrated circuit package system 100 taken along line 1--1 of FIG.2 in a first
embodiment of the present invention. The integrated circuit package system 100
preferably includes a lead grid 102 having lead blocks 104 and interposers 106. Lead
interconnects 108 such as fuse interconnects can electrically connect the lead blocks 104
to the interposers 106 or other of the lead blocks 104.

The lead grid 102 can preferably be formed with a leadframe process such as
etching or stamping. Formed as a leadframe, the lead grid 102 can provide compatibility

with singulation technology such as sawing or punching. The lead blocks 104 and the
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a leadframe or leadframe lead. The lead blocks 104 can be in a shape such
as a rectangular block, an elliptical block, or other shape substantially the
same or different from the interposers 106. The thickness of the lead blocks
104 enable direct contact surfaces for die interconnect and system
connection. An integrated circuit die 110 can be mounted over a portion of
the lead grid 102 with a die attach layer 112 such as an adhesive or
noniBEmatEtiveOHeaTsH A Trhwciptedritaé bircitipenaahry sid tremeatBldeks
104 fctienl eathgridviid Zreanidawie ptriealiy saonmneatadawith die interconnects
114 such ag;g wire Rond 5 LHRLSIBE G, RIS, AN ATFARSIARLL 16

can protect the die interconnects 114, the integrated circuit die 110, and the

lead gFftf 8% Thiiagssdnt Eﬁ%lﬁaé‘nbb‘%ﬁ?% lyBe 8dbli"’e6h€>‘¥?e?‘tﬂ’eaﬁi"'e
intereommebtsblotd, thelimeglhated circuicdibapd Sutanrdtalhohtioansf ¢héifieadtgrid

102ﬁ@mcsayeﬁtalags&§0i@@t e @iecmsesr%@me@&a bikdhedniegrated cissutiicdie

110 t? Iocks 104, th teggosers 106, and connections thereof. A
aces e rcon ét and systern con
gapti fif materla 118 SR aEa Ron- conauchve material can optionally be

applied adjdeeitatiaddaiBibeis! 19428mBeHel e PO HoR Ok BEittat 1k
the @noaipsulaintaidsh. [The gapsithmaieriahdh8 providesdbaileathblocksridd

SUb%%QE&?JWcl%R%eﬁO%Hd‘%?{gpfé%glééi%@f%?oﬁﬁbF‘ea%ag%"ﬂd?@&f?ﬂéh%&ﬁc%ﬁ? be

substanti all¥ parallel to an exposed surface of the lead blocks 104 and

provig Paﬂli’ri{’é“é?&vleﬁ%{é%ﬁ‘bcﬁ B 4 BB AR Y ken
unexpectedindisepuvdred thattheintebraie theixonittpadkagee systerad L0t

having melltiplexbotiarmter min@h@é}%p%hllﬁﬁ asths Igad RIgcks bRk @bek: wader
die Bad connectlor] tHCh as eI ctrical qlectl ons undert e d| ﬁgl(tial%la ©
‘fou

1€ 1tercanpects. | e 1n e% f’i c1rcu1t on of elea
region, provides improved interconnec ng |n u |nge|m|nat

inte FEBPIBEPEPES STl ie Bifriebieristb aiy BHewevadteraihdr &Y, t@deﬁﬂdwék%ost
due 1ol @adirame de dobolagyerietestingeroiy to FIG. 2, therein is shown a

bottom view é}ﬁl‘%l?%‘d&%ﬁ%% Jﬁtﬁ as'La EE‘I‘?J&’iﬁ%@?%%&&i'&&agﬁ%%@y@em
100 includes the lead blocks 104 of the Ie%@%rld 2 and the g gfl material

1182Aedgap R mtelral 1ty S89H8AeNG plotkET0g! the
substantialiptekposBa fop dohmectianl iG armetddvelegy dlerkssiehsastantplinted

Ci rC'éinQ%rdAWe%&gﬁ%ﬁﬂ%Kﬁ% g-ED eerdRlPcks LA Canspravide.siarirical
CO”QI?%“V'% an.elac ”‘tie%isb%”fé‘s 19435 e're%’f”caldet‘d% rovided 1o Ot
generaf‘é’a y e integra aircuit die ﬂB fﬁl—elé il & 18al BISERS 104
can AlsdrproeiderEhsetrical connectivity from one of the lead blocks
It has been unexpectedly discovered that the integrated circuit package system
100 having multiple bottom terminal pads such as the lead blocks 104 and “under die pad
connection” such as electrical connections under the die attach region, provides
improved interconnect routing including eliminating interconnect crossing, connection to
any bottom terminal pad, and lower cost due to leadframe technology.
Referring now to FIG. 2, therein is shown a bottom view of the structure of
FIG. 1. The integrated circuit package system 100 includes the lead blocks 104 of the
lead grid 102 and the gap fill material 118. The gap fill material 118 preferably provides
the lead blocks 104 substantially exposed for connection to a next level system such as a
printed circuit board or another package.
The lead blocks 104 can provide electrical connectivity to an electrical signal

or an electrical level provided to or generated by the integrated circuit die 110 of FIG. 1.
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104 to another of the lead blocks 104. Any number of the lead blocks 104
may also be electrically isolated from the integrated circuit die 110 or the
next level system. Referring now to FIG. 3, therein is shown a cross-sectional
view of an integrated circuit package system 300 in a second embodiment of
the present invention. Similar to the integrated circuit package system 100,
the integrated circuit package system 300 preferably includes a lead grid 302
haviRy leatbigekdBem akeinrrars s5atdc b oBmnE R MuPcHIsmé s IsoP gk as
fusel ateraasthacisibanrdleriicaly. cann eahbaedead Idataksks0ddtadelso be

interposers 3R6ALAMEN LT the.lead Hlagka306-f e lead.ord,30s can

preferably be formed with a leadframe process such as etchin ?g or stamping.

Formed as 39650%aMe, the'1€ad ghtcsb2 e Protide e pbiMs™ vith
singulegiendectnaledysuckicas XQwingorplunchdgeThd feankblocks @04nand

the dntarpesers 3G iemestin @a%liwg@esﬁt&ﬂh@t&ﬂﬁ@liy@m&ga%lnrgma@@d
columns f§88'tat?em?) ycﬁ%rcl Ilsoé)atdo A :%)}[Iﬁ%gr 'Fégdabi rLPEBE Sses s uch as
ocks

)
awﬁ?ge ore can have a thickness substan |aIIy

the $&néard Haev@a@rf?a%%Pq@aﬁﬁm@%‘é@nwwé&m@&écse%éhrr @dn a

shapeaichias ae ieetpngtilaodiocleasr ellipiiaaldlociodor other shape

SUbSta““""”ﬂ@% & %2"&3%‘?&’&%%4%d@ﬁ&ﬂ%ﬁ@&&ﬁlemﬁe@ ckiegs of

the lead blocks 304 enable direct contact surfaces for die interconnect and

syst‘@?ﬁl%ﬁ‘ifé*’dﬁ%ﬂg AitTridgrarka‘inatitead-¥1 e e AR BaRBIE P BUPLY
portivith ofrtwinieadegic @9 2usiths axinataphdayer 312 lsuthiasaiadhesive

or n%@@wﬁm@% iﬁlh:ﬂ@%f &BB@QE@E@Q &%@H@i%%%@@@mﬂﬁd%ﬂnate
bloclis 304 of % e lea grid 302 can be electrlghallgl connected with die

ectrical 150 w1t near 1Solafion processes
Interconnec S as a wire %8 8 oro Her electrl(%al interconnect. An

encapsulant@ %W?ﬁbﬁﬂé’& birskdidOheat barnebickasa sthvaitblyritededsuit
die 31eydanadhe leadrgrid BAR. The encapsularis3dh canpreipipbyndeas a

applieeho %{r 15 dig, ! 'Q@E& AMREGLSo? %‘hemﬁaﬁ’ét‘?%&&ﬁ&‘aﬁy Gt gie §118ft§1@9t a

portion of the lead grid 302 to cover and protect the die’interconnects 314
the ﬁﬁ?@g&f&téﬁe&?f’éﬁﬁi &6 318 thishesst ‘6|81ﬂ<‘§a%6¥£dfﬁé%t‘a%%é¥§%ﬁ%ﬁﬁﬁd
connetiiondtlderachctngapaill spateri@hB8t8such as a non-conductive

material can pptionaly Q%uﬁnmi@%W%&%A&%@M%Kﬁ)ﬁ%@é ihe lgad
grld 20ver surf c gl nﬁ:apsul t 316. Thegaﬁ%flll material 31&1
su

prow ﬁkwlel (ﬂ:?foc 83 stanatla V' exposed. An b os 8 S itrad 8%t

the gégsPhraraaiald epththrelead bttty phedhed gﬂdéﬁzéﬁp@éé&%ﬂ?ﬁﬁbe
of thedradblaaksicdd anagrovideusuciwad vakaigrith@rateeiianneicaaiect.

attaChmentgH gl%%sgulant 316 can protect the die interconnects 314, the integrated circuit
die 310, and the lead grid 302. The encapsulant 316 can preferably be applied over the
die interconnects 314, the integrated circuit die 310, and a portion of the lead grid 302 to
cover and protect the die interconnects 314, the integrated circuit die 310, the lead blocks
304, the interposers 306, and connections thereof.

A gap fill material 318 such as a non-conductive material can optionally be
applied adjacent the lead blocks 304 of the lead grid 302 over a surface of the
encapsulant 316. The gap fill material 318 provides the lead blocks 304 substantially
exposed. An exposed surface of the gap fill material 318 can be substantially parallel to
an exposed surface of the lead blocks 304 and provide structural integrity, protection, or

an attachment surface.



7 Referring now to FIG. 4, therein is shown a cross-sectional view of an
integrated circuit package system 400 in a third embodiment of the present
invention. Similar to the integrated circuit package system 100, the
integrated circuit package system 400 preferably includes a lead grid 402
having lead blocks 404. The lead grid 402 can preferably be formed with a
leadframe process such as etching or stamping. Formed as a leadframe, the
lead grid 403 EaMNBravitdocHpati Bty vt SIng ulatior tsettiBloyy s e has
sawimiggaitqauichinpackiie aehblomoka 4@4ifosmiediinera shaperefesubstansially
orthoaanpliones AndseImos Aaltale slealin) Isaialen M ingardslaton

processes such as sawing. For examplé, the lead blocks 404 can have a

thick¥ee8 LHRessTy e b b draris dPledartiine lead. The lead
blocks 404 thanlpd mid Rape wuthably e fectahgitar Biotiknamelipticadibleck,

or othainshapanssibstadtiallythasamaondiifaeny nmaprihes Shihgibaad
blocks 404 The thl%lﬁggss of the lead blocks 404 %ap dglrelgst 4§9§tac

surfacesl%lrﬂatlgr}n erconiect aﬁ%jsaéwé %pélélrcme%tlon n integrate é???:%ﬂl die
410 acﬁi%ps@frﬁwﬁaéalky\@fhaasmhmwﬁéq@awgﬁ%ﬁhmwlﬁﬁw& Hidagermeh
layelidi2ssudbhnasanadhesivesawingn-conductive material. The integrated

cieuit die 410,806k e e, blagks 494111 Isadalid dBz.camba.elentrically

connected with die interconnects 414 such as a wire bond or other electrical

intefcSANGUES AR EALEHRUISHE 418 CHADPGE: thE iR RitdtcorHBEE 214} the
integratehbirbitkdie lifjantl e deatigrithaoTheishcapsulantr4ibcan

preferabMde annlied puasdheirdieiecRniestsid 1dathelategr atasl Cireuit
die ﬂglgéc%gud %9 i’tl pegfttpcgnleat agrld ggz étg cover and protect the die

interconnects 414 the in egr ed cwcﬁ {dié 21T, the lead blocks 404, and
connectiong‘théfestca gjegyifilliprbli@ il 29 S8 854 R esifed erid
mateomhean apiianalybe applied adiacenistihedeashbloaks:i4dhatibe fead
9“dé%w?é’@&%ﬁ%fé‘&ﬁ)%mﬁe eRFRRsant 48, Lhegandl maieraldddy

provides the lead blocks 404 substantlally exposed. An exposed surface of

the GAP PS8 AEEVAAcEe Ktishaittaiy SaPde Pt sl SxpbBEtstiake
of the lead BlocksAOhmAdoprovidecstuctis aliritegritys, 4Irotectionrrd aincuit

attaghmeant,sy EféQ@ad%ﬁfﬁm@ gI'HQ\%ct,Qpﬁhght 5 1 ér&ﬁ%f&ﬂémrbﬁﬁg@ Nigwhof

the iptegrated CII’ acka es stem adframef r Bion J%%se
4‘ ercoanfbti € II* ate circuit an a 0 tl Tl to
Theléa gri cah o] as ale ame stan |a same as

the keaer g{ﬁﬁ)g@?t q'lhélqeggr@)@geg_@g lﬁrélfélﬁwted 01rcu1t die 410, the lead blocks

404, and connections thereof.

A gap fill material 418 such as a non-conductive material can optionally be
applied adjacent the lead blocks 404 of the lead grid 402 over a surface of the
encapsulant 416. The gap fill material 418 provides the lead blocks 404 substantially
exposed. An exposed surface of the gap fill material 418 can be substantially parallel to
an exposed surface of the lead blocks 404 and provide structural integrity, protection, or
an attachment surface.

Referring now to FIG. 5, therein is shown a top view of the integrated circuit
package system 100 in a leadframe formation phase. The lead grid 102 can be formed as
a leadframe substantially the same as the lead grid 302. The lead grid 102 preferably
includes the lead blocks 104, the interposers 106, as well as a leadframe body 502. The



includes the lead blocks 104, the interposers 106, as well as a leadframe
body 502. The 8 leadframe body 502 surrounds the lead blocks 104 and the
interposers 106 and can optionally provide an outer edge of the lead grid
102. For example, the lead grid 102 formed with a leadframe process can
include all of the lead blocks 104, the interposers 106, and the leadframe
body 502 connected. The lead blocks 104, the interposers 106, and the
leadfiadiians SWYs0 caripadofinderdPlckamé AdtdsanEmesrsdifedpfotdss
and gonmpayiplevité hnsingidatost o isalattan grocesses. The lead grid 102
formed as agadliameRRNAGR 118 I6ALPIAGKS AR A NG IDIGIRRIRIS.T 08

substantiallifixed ring processm% The lead grid 102 can include the lead

blocKSMEdFGRETHE HtdPpBLEPS T 06 Upratd iabI§AIOrRE A%y X iaraffeitval
prodeskbdessh Hiatlivalftatcheapplfedtd thetépd sunfabedpHthecie ddffamed b dy
502 Remevahiohmalghiahan ihe daasiismei gy QR nREQIEas iQRsses.
suriage of he, Adblocks 104404 fop surface philte MiepOSers 100,
subs anﬁaéjlﬁ/ exposed and In a separate plane from & leadframe top recess
504 'Getestapsiady fagkdsrirg@mestiftéme body 502. For example, each of the
lead blocksTiddidsiseiistantialyittiedshapeof Blegsang. adhedeadbleaks dO4

are B?&%%E’S—i&a{&ﬂﬂgé( frthagonal F%ﬁ’h@&é&'&l MASus Qﬁaﬁ@lﬁéﬂ%ﬁﬁﬁd 106 @fe
gl b |

substantially the shape of a rectangle having a length substantially equal to a

S B s IR DB o RBABL B 6 HAUT T EHBPBE BN e
fornredvides page subetveé dre thal [blackb|idksd @4opithritive ¢ nigtimefibrers 106

interpesaislP6suhsiantirlkharalisl.ie sdincenlsidrspitoadsad Hlecksy
104. Igfeferogg%ge%\z{to FIG 65,0g1§rein is shown a cross-sectional view of the

structure o a 5rt1)oa ong line 6--6 of FIG. 5. The integrated circuit

package SySterrToB. srefeybharchlnsbs ipleiicumgelsthobhameliatenstssers
106 randdineloleadirameibady: il hehlgashblecksnd Qdluthe intes pasetse106,

and 1‘&%&%%Eamﬁlf}ws,}gﬁ’@o?%ﬁ%@f @@%%é%%ﬁ%@%&ﬂ&ﬁ@&%?&%%% be

formed of the same or different materials. rame bottom recess 6

simifh#to'thes de' ts i teeess s 09 st ol e fo ety |aces
materiakremholal plodesssuih te anlgaifetohiappliststta siiotioral suriadel of

the lgagiiameiQdy ROR.dhelgadirame bottom recess 604 can be formed in
the leadframe bady 502 adj at ttﬂe lead bLocks 104 Providing a,bott(%
rlgef Lng Jiow to J}%@e L fLein. Iy, shown a Cro s-aecnon view na-re
surface of the lead blocks 104 'substantially exposed and In a separate plane
fronstipgure of FIG. 5 taken along line 6--6 of FIG.5. The integrated circuit package
system 100 preferably includes the lead blocks 104, the interposers 106, and the
leadframe body 502. The lead blocks 104, the interposers 106, and the leadframe body
502 can be formed as a leadframe and each can be formed of the same or different
materials.
A leadframe bottom recess 604 similar to the leadframe top recess 504 can
preferably be formed by a material removal process such as a half-etch applied to a
bottom surface of the leadframe body 502. The leadframe bottom recess 604 can be
formed in the leadframe body 502 adjacent the lead blocks 104 providing a bottom
surface of the lead blocks 104 substantially exposed and in a separate plane from the
leadframe bottom recess 604.

Referring now to FIG. 7, therein is shown a top view of the integrated circuit

package system 400 in a leadframe formation phase. The lead grid 402 can be formed as
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leadframe bottom recess 604. Referring now to FIG. 7, therein is shown a top
view of the integrated circuit package system 400 in a leadframe formation
phase. The lead grid 402 can be formed as 9 a leadframe substantially the
same as the lead grid 302. The lead grid 402 preferably includes the lead
blocks 404 as well as a leadframe body 702. The leadframe body 702
surrounds the lead blocks 404 and can optionally provide an outer edge of
the fekadfae 402 apilethmipe thérelstf grid 202 Biened with Vicefahte
prodedsdeaméneludeall of therdabd blogkemdodand dihe Teadfidmechody 7102

congeesiths e dgatiiacks 404an Qp&%ﬂﬁgpﬁﬁ(@dp Galpdly Jat%@ §anH&Jrped

of a same material and a same process and compatible with singulation or
isoldfion processes. The lead grid 402 formed as a leadframe provides the
lead blocks#04xsubktaimtiaiy diet)2 (mimgdpre e ssitfganEheokeac-gridc4 Q2 dhn
inclygdethedaastilacks Al neaferakiyotarmed . maissirhiempanalaraeess
such,asa pallelon anplied tp.a (o suface of nglegdiiame, Body, (02,
Removal of matéridl from the leadframe bo y 702 provides aI{“opp surface of
the FeadTIeshoanstipdea ialtpigioreersad i deastte P MENIsa?
leadtaimentoporeice st Kad ddhelto puskrianayobthedleadianeshody 702. For

example, eggh i inglPagh RIacks 404 |5 substpialying shane Bixﬂeﬁadg{jee-s

The lead blocks 404 are in substantia%ortho onal rows and columns.

of tHB &Y "BIGRSPALA S E Bt ARE 68?5?%f°[6‘ Linevbranbtieloutitge
leachblocks. 4BdnThedeaacridra02hislaksimsubstaritialy dhiecshapesoffae of

squareitaapeebydhe.lRadhlRcks 404 wReferring ARWILAFIGn 8idhersir isp

shown a %%soﬁﬁection?fl gé%\@/thof thg ralsgeulg:ggr(?&f FIG. 7 taken along line 8--8

of FIGS7. The in et&?a?fle cwcufggc age S)?'s em 400 preferably includes the

lead blocks04xamdltrradeatifraters bloaks 70015 THstaeEd blschens 04 wiqdthe
leadframednodys 402 gambeviaiman ashadeadfamnadndeach San ddenéasmaed

of t*'b‘%oéﬁ’s“zl84%Eedéﬁﬁ%¥ﬁﬂﬁﬂ}?pdt%rﬁi?éﬁo€ﬁé§99€ (AR QQURMLISERRR 884 SHIviaL Lo

the leadframe top recess can preferabl¥ be formed by a material

rem BV T StREs URH S iRt APt temed BatftseELMess Brthe
leadframe Bodgi@2 ndheddddiframieottomrecess @04-saridnel faemed ihethe

leadfrapmebady¢0? adirceisthe-lead bloeks 404rpraviding.a briRPa.gystace
of the, 1ead Hlocks 43¢ S %%a A LRI AN N ASIRRR ARNR Mo the
leaditame botftom recess 804,

lead blocks 404 and the leadframe body 702 can be formed as a leadframe and each can

be formed of the same or different materials.

A leadframe bottom recess 804 similar to the leadframe top recess 704 can
preferably be formed by a material removal process such as a half-etch applied to a
bottom surface of the leadframe body 702. The leadframe bottom recess 804 can be
formed in the leadframe body 702 adjacent the lead blocks 404 providing a bottom
surface of the lead blocks 404 substantially exposed and in a separate plane from the
leadframe bottom recess 804.

Referring now to FIG. 9, therein is shown a top view of an integrated circuit
package system 900 in a leadframe formation phase of a fourth embodiment of the
present invention. Similar to the lead grid 102 as shown in FIG. 5, a lead grid 902 can be
formed as a leadframe. The lead grid 902 preferably includes lead blocks 904,

interposers 906, as well as a leadframe body 908. The leadframe body 908 surrounds the
10



Referring now to FIG. 9, therein is shown a top view of an integrated circuit
package system 900 in a leadframe formation phase of a fourth embodiment
of the present invention. Similar to the lead grid 102 as shown in FIG. 5, a
lead grid 902 can be formed as a leadframe. The lead grid 902 preferably
includes lead blocks 904, interposers 906, as well as a leadframe body 908.
The leadframe body 908 surrounds the 10 lead blocks 904 and the
intefprySEpPskaGBiaind Garnpriseraf) bt e A SatRmERidde ar tieer klsg ribe
9021k praxaomple, the lead grid 902 formed with a leadframe process can

include all gf the lead El:%lﬁg?‘a‘bogl%rlﬁéﬁW?[&&Q%eaﬂ?%@ec&ﬁ%ﬁfﬁﬁ@‘ﬁl

body 908 connected. The. lead blocks 904, the interposers 906, and the

lead it HTSFB0Y & AR B FBAED S AN S iSRRI B S 8arREhrotss
andleshbpatib4vitke sitrgedstio A0y isdldidrrpiore $ods.9Bharldad gniddg
form&&leaﬁaaﬂﬁ%ﬁam%%@mg&mmqw%@ﬁ%@eﬁ NGl MiBRRRSEESs906
sub Agfiﬁ %Pr'”dga&?eaﬁ?ad%@ rov d‘% 3 5&“31'1[10{.%%% the icad
blocks e interposers 9 ppre era orme a’'material removal
procg@§§‘§ﬁ@ﬁtagyaflhﬁlfd@t@lﬁ Ripped%o a top surface of the leadframe body
908. Removiakatamateriadiram e lRadér amethedy 908ararardeasrgoteP 906

SU”&%‘%&BP{P?&%Q E’}O%EQQ‘} AR Po§el§£f§\9% ol Q‘r‘r‘afPE‘?&PQ}ﬁﬁ{e% 998 top

substantial osed and in a separate p ane from a leadframe top recess

91038ffﬂ‘i% iﬁ‘?ﬁ&@eotfol‘i*?egﬂéga Ehidyses. Eur Bkdriiemedenotthe
|eaopbmdkssae©n isrbubstahtiliyl tiecshaeaot a squarkse Theleatbiookg04

are L‘ﬂbﬁt&%&ﬁ{j‘gﬁll}é&r&h@g%@épﬁ@%é%%g colmaRnThe BHRIResers P06 ape

subst tiall CP tangle having a length substantially equal to a
side’ 0 fﬁe le g% ?Z?a 5$lg1e interposers 906 having a shorter width are

formed in aFpiovtioPis %beé%@nﬁ/é@ﬁw&%wme@lgm thage B taAtRIRY
the ceaterdafisbie madugrd s@82niddne demgibnal ihes wietprsers 906iiSerposers

SUbéE%QHé‘ Uy, RATRIIE) 4R é’fﬂ&?e%%?&%@@ﬁ%ﬁ Lﬁé\%&'g{%ﬁarﬁgﬂy &%&?[&'Q%&OW

G. 10, therein is shown a cross-sectional view of the structure of FIG

take‘ff Dol liRletn-226 of lesicaortia HtlPdbse Shetiit patRage fSpstbi @oo
prefevably ihaludesdhededd biddte-BOMAthesihterpoes=908¢arichtend grid

leadframenbadi BB EnRdERLRINNKS W HRNNISHRASELS §AnRAGINE e

Iead1 ad locll)(oggélgw can be formed as a leadframe and each can be formed

of the'Same or different materials.
Referring now to FIG. 10, therein is shown a cross-sectional view of the

structure of FIG. 5 taken along line 10--10 of FIG. 9. The integrated circuit package
system 900 preferably includes the lead blocks 904, the interposers 906, and the
leadframe body 908. The lead blocks 904, the interposers 906, and the leadframe body
908 can be formed as a leadframe and each can be formed of the same or different
materials.

A leadframe bottom recess 1004 similar to the leadframe top recess 910 can
preferably be formed by a material removal process such as a half-etch applied to a
bottom surface of the leadframe body 908. The leadframe bottom recess 1004 can be
formed in the leadframe body 908 adjacent the lead blocks 904 providing a bottom
surface of the lead blocks 904 substantially exposed and in a separate plane from the

leadframe bottom recess 1004.

11



A leadframe bottom recess 1004 similar to the leadframe top recess 910 can
preferably be formed by a material removal process such as a half-etch
applied to a bottom surface of the leadframe body 908. The leadframe
bottom recess 1004 can be formed in the leadframe body 908 adjacent the
lead blocks 904 providing a bottom surface of the lead blocks 904
substantially exposed and in a separate plane from the leadframe bottom
recess 100&eferripgnattifgi e koreren BrhemerainnyisHabAd s s wisPiAn
integrattegt eyseuit 1| pAckagensyisiepnaldaQ it deaddfuse: phaserefa fifthntion.
embggiment gt tﬂﬁe%r SEORNSAUAN. SR 46 106 RIERIPHENE Yo

package system 100, the mt&grated circuit package. system 1100 pre erably

incl e 1A0Y BTS2 TR Aekp bridid Dok dRE fiteRitsders 94 g
Leadhintesconh@btsIkidsuchmstfud8Sntshconinectsigamedaetrivatlyctaoinect
tThhe t%agém%hfaaoia%kgqﬂoe ]g@]{ﬁillﬁﬁ’éﬁé?eﬂshqgﬁr @th@rcagthuﬁ@alﬁagcmqqls& 110;1]-
e lead gr C era orm with rame te uc
e etchime AP AR e IR R SRS
proﬂﬁém@%ﬁatﬁwli&ith%{ﬁ@fﬁlé’ﬁoﬁ keéhnsfogieslsath afgdsbwmgaarprowde
punehingtitdihe laacshlacksnldddong the interposerslddéformectin Bskape

of syhstany %Ué/ Arheaena| d@‘%?ﬁe'&qn GG f&%ﬁ!&%ﬁl@"éﬁﬁd&&ld?@@y M

with linear isolation processes such as sawing. For example, the lead blocks

110&085?{1?1%\9@%“1ﬁ}ﬁﬁﬁéaéés%]ﬂib%‘téﬂﬁ‘a}lﬂ?i‘hléoé%ﬁ?epragﬁ%%%P&hésrﬁ%WB}g
leadframe |€ackxTineltctd lbiddlscis1 D4€eam be e thshape shghnagla the same

rectang l}ﬂ@dfﬁlﬁ@'@r angliptaaldlogk, ierothekshape.stbstantiallpdhe.same or
different fr %lnte oseﬁ)lojk% The thlckneg§ of the tIlgzad bIock(Pfl%lo4

enabie dire ‘ic18‘h adt SHacaLtor did IterE8nRect Ahd SyStem connection.

Thefteadhgrisleraogrcaincliedriviedesd hrolrs ‘3!&@% th meb PO SeIact
1106aurpketatably tasmeddoyaadmatatiabigsmasal process such as a half-etch

applied to aﬂ?é%?d&fﬂﬁﬁéﬁ ihe lradand 1%3@&0&?'1‘18&’%&’(@%@&%&? Mghe

lead grid 1102 provides a top surface of the lead blocks 1104 and a top

surfBEEBP &Rt P8 se Pt Tt e S et S%%%%%Baéfrfécﬂwaapélé?)é%ﬁéw
plarerfroerrathedelftanik it réoesy d 21 otdhidiop setfadersf 10 teaddgyid
110%p§l%$al%%@ dRIRIAMMECIT L1AB ﬂ%%@ﬁ%@%ﬁ&&%&@rih@d@ﬁ@é@i&@h@
1104 and thg1 inter osetrsll g ar cu r&earagr%%ermﬂmed r(ge;glon ;rhe
pretfe?e??nlﬁrédl?easl {cah be ase e 1884 Wtdrconnects 1208 éF e
inter@@é‘i@l@Lb@%overed during further processing whereby the lead
interconnectsclitiBinanaievide 0o prReaiivibhiectRey to the lead blocks 1104 and

the interposers 1106 particularly near a predetermined region. The predetermined region
can be based on the lead interconnects 1108 or the interposers 1106 covered during
further processing whereby the lead interconnects 1108 can provide connectivity to the
lead interconnects 1108 or the interposers 1106 substantially exposed during further
processing.

The lead blocks 1104 and the interposers 1106 provide connectivity for the
integrated circuit package system 1100 and to a next level system such as a printed
circuit board or another package. The lead interconnects 1108 can provide connectivity
between the lead blocks 1104 and the interposers 1106 particularly in regions covered by

further processing thereby providing improved routing.
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lead interconnects 1108 or the interposers 1106 substantially exposed during
further processing. The lead blocks 1104 and the interposers 1106 provide
connectivity for the integrated circuit package system 1100 and to a next
level system such as a printed circuit board or another package. The lead
interconnects 1108 can provide connectivity between the lead blocks 1104
and the interposers 1106 particularly in regions covered by further
processing Bi&veBy MOV iMpRsvar iPohitwe 2 tRRefeifiig Honar rrong 2,
thergiia i1Q-ShOWIFIE CrosIiraatignaldviavvitaliein &l ong:nhin €0l prefs2abfyFhGudel .

The jategraigdcirehit RAckagr.RRIEM HE0Q meferably inghides. 1he kvad.
blocks 1104 and the interposers 1106 of the lead grid 1102. The lead blocks

1104 YdmiRrysers! i%@f Br iry! %&‘dlb?FdCifib“zf%f&??do@ foffEgysad cach
leadfrated amdded div scan bealfidareechafthle. same or different materials. A

Ieadframe b@ﬁ&%ﬁ%%&&ﬂe@e@mﬂﬂ; ggnme &eaﬂfr@mﬁﬁgmﬁe%gﬁ 1il1lpc§an

prefer fo meqlt%)g a material remqv roce S such a half-
e rme a mat remoyv Shr etch ap g to a
a pﬁe f om surface of t ﬁeal frame'Bottom

recéé%“ﬂ mfé%mob@efé%éad ih %e Téaéf@ﬁrdr&elw% jfﬁé‘éﬁtl%’ﬁ@ TanbEHIERS
1104 pioweingia otamastifacelal thecdeadblpoksiihi Qb sulistantiad yf the

expesad, AR, '?1@&&%%&&%18@%&@%&5‘ SHCAUBANE RO GRESS drhf:

Referring now to FIG. 13, therein is shown a top view of the structure of FIG.
12 iR4 W%t dAMlent phase. The integrated circuit package system 1100
preferably ikeclades tivev|eadlblockshtt0d iantbthe arterposers htO&wofitveciead
gridi&02 %$ W%Hea§ttﬂaﬁlﬂ@1ﬂdpiﬁk%f00ﬂ[ée§¥§g1§t9§ cﬁ@hiﬁ&%ﬁﬁ@é@%ﬁ%&"ﬁ e
1302 Cer b mpanted over a%EOfE'S) .o %D&L‘?é" grid 1102, 10 1gad plogks
110 e'n erposers 1 8) provi dé connectiv ty for the m‘iegra% Circuit
die 130211@8&19@ leddniier1eos bHdthe/Heltagvisr systardieTiRE eabe mounted
intersenNp&i®d 308«0ani gravide connectivity between the lead blocks 1104

and the '“t%l%%%f %1%!1861 P@J%H'ﬁ{éyd%%gé%”ﬁﬁé’\()%@geb%ﬁﬁ& ﬂ@%&t%
circuit die 1302 th eri‘g improving routlri& of the integrated circuit package

systfETIgo: REteting Holl ths Pies. &4, {Rlreih 1 SSWiR'Y cryge: Bt
viewntakemeadonyl Bnevd prelflotbicthdy Tirevistegrated ditotkit paekage the

systemdosa9 preferakibuingugdes [he lead-logksnt 1Ad Aneithe rteliRosRs
1106;1 ecp; the Ierag &ﬁu]ﬁ%ogf e\ﬁ/l(teell as (}he Ieadaclfnterccgnrrrulect&)llOB The lead
mterconrYe(I:Ifg (1]} can rOVIde connectuv utly% V\% ?{] 'ﬁ'l
Referring now to FIG. 14, therein is shown a cross-sectional view taken along
line 14--14 of FIG. 13. The integrated circuit package system 1100 preferably includes
the lead blocks 1104 and the interposers 1106 of the lead grid 1102 as well as the lead
interconnects 1108. The lead interconnects 1108 can provide connectivity between the
lead blocks 1104 and the interposers 1106 particularly in a region covered by the
integrated circuit die 1302.
The integrated circuit die 1302 can be mounted over a portion of the lead grid
1102 with a die attach layer 1402 such as an adhesive or non-conductive material. The
die attach layer 1402 can provide adhesion or isolation of the integrated circuit die 1302
and the lead grid 1102. The lead interconnects 1108 can provide connectivity to the lead
blocks 1104 and the interposers 1106 covered by the integrated circuit die 1302 thereby

improving routing of the lead grid 1102.
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lead blocks 1104 and the interposers 1106 particularly in a region covered by
the integrated circuit die 1302. The integrated circuit die 1302 can be
mounted over a portion of the lead grid 1102 with a die attach layer 1402
such as an adhesive or non-conductive material. The die attach layer 1402
can provide adhesion or isolation of the integrated circuit die 1302 and the
lead grid 1102. The lead interconnects 1108 can provide connectivity to the
lead blockREFEONaAAHE Flferpbserenlioahsrere@mhyithedinteyratediEirduit
die FBO2 therebyicinpraving retutiang ahthedeadegridrdii0zack3sRefewing row
to FlGrda RIS Shaum AJoRview.afie AriiuRRbRIG: 1binadie.

connection phase. The mteﬁgrated circuit package sgstem 1100 ﬁreferably

incll@ds & iH&rAteY Brclift dial136%thd feali hiBrcBimBetE118%: addthe
leadmidodd@RB IR6Rkivigpthevieds bl ockt 2R4tERditkecimtenp osdrs altd®ed Die

intefcORReFIRdaRéisueh s, awiss BRRM 91 @ihgrRlaRlHLALINI@HEONNECT Can
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interposers 018 “Then e rated circuit die § ectrlca y
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grid 15002 withi¢heedieninias aonnest robad2oditeetidis fotesgoRpaaksol HeArzan

provide cRp ra%oﬁwégyat&r 19gi% 519Nk areleqtraks Vel SJH’B&*]%AEH&QF@E%
circuit die 1302, the lead blocks 1104, or the interposers 1106 thereb

provItiy CORHEREGRYES THE i H&i‘@dﬁﬁ?&hﬁ‘bﬁ@%ﬁé Sy’ QQLB"Ot'I?r“t‘H‘é

nexietebebwystem. Referring now to FIG. 16, therein is shown a

cross-sectiqnalvievysake n;@okr}ig 8GR RLEIG ;e'énJJaedlemr@{pﬁoﬁg%uit
paC al te era Includes the |nte ra Ircuit die the
e e e St S o S i

1105 @ HiesEcheipdsdes 1339@)6t.h€rﬂ@<a iét?m@m??ﬁné]&%v rs@@ed?ﬁdb@étﬂdeﬁed
to thecintegrataehabeiitsdiend 3RhthadgastBlonks TAOde aftdheniniesposeEsn
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and the interposers 1106. The die interconnects 1502 with th
interd8fnects 1108 can also provide connectivity to the lead blocks 1104 and
the interposBrs did 0Geccoverad | B2 ttve integratednentouiy dieht 362, bldves|aédoH

blocks llJle}t&@&é}EQ\{@? qae 'Z\%Qﬂ%@%’o?fﬁé&?lﬂjﬁf &m@@@&@@%@&&%&@@[@@y

O SEIEEDL 10 p e NS BSR40 s
by the integrated 01rcu1t dle 1302. The lead blocks 1104 can provide connectivity to the
die interconnects 1502 thereby providing connectivity to the next level system.

Referring now to FIG. 17, therein is shown a top view of the structure of
FIG. 16 in an encapsulation phase. The integrated circuit package system 1100
preferably includes the die interconnects 1502 of FIG. 15, the integrated circuit die 1302
of FIG. 13, the lead interconnects 1108 of FIG. 11, and the lead grid 1102 of FIG. 11
including the lead blocks 1104 of FIG. 11, the interposers 1106 of FIG. 11.

An encapsulant 1702 such as an epoxy or mold compound can protect the die
interconnects 1502, the integrated circuit die 1302, and the lead grid 1102. The
encapsulant 1702 can preferably be applied over the die interconnects 1502, the
integrated circuit die 1302, and a portion of the lead grid 1102 to cover and protect the
die interconnects 1502, the integrated circuit die 1302, the lead blocks 1104, the

interposers 1106, and connections thereof.

14



FIG. 16 in an encapsulation phase. The integrated circuit package system
1100 preferably includes the die interconnects 1502 of FIG. 15, the
integrated circuit die 1302 of FIG. 13, the lead interconnects 1108 of FIG. 11,
and the lead grid 1102 of FIG. 11 including the lead blocks 1104 of FIG. 11,
the interposers 1106 of FIG. 11. An encapsulant 1702 such as an epoxy or
mold compound can protect the die interconnects 1502, the integrated circuit
die 1302, afaftH& ey dPif 10D hrrdn Bribamsdsivtstrobyiprefkeasiy15e
applied Bveas therie INtaneonreeis d&0Ri fhekdptegiabe 010 uitedivll B0Rdand

a POFioR. Qf e AGack 996 10710 CONEL RRE RIQRAL e A8 RIESFRREGHS,
1502, the mtegrated circuit die 1%02 the lead biocks 1104, the interposers
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e e ma &l e e s e
1705218&n73@ @fﬁpﬂ@éﬁmwﬁt@ﬁelb}ﬁziﬂaﬁ@ﬁrﬁkﬁc%§%ﬁ6¢¥%{sﬁnﬂaﬁs¢e?0naﬂy
molgingdglotedepicceippeutiato iceyetyantpraieet dherdie interconnects 1502,
the integraied %ﬁ%uﬁo% 1392, the 11&%91'%t%ﬁ%%f‘?%‘}%s}%é’c%oﬂﬁdvém@'% of

the lead grid 1102. The encap suiant can op tlona(y e conformal, a lid, or a
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protectirebbomeludeeter drgntrovw oG 09 (b eregmigdshowndae drdgstisetidnal

viewqefthgnestiuctbge glaFife. A&inan iselatinmphase. Tk inisdtedLingyit
packa%% é/stfzm 1100 preferably includes the die interconnects 1502, the
mtegra d circul d|e 1302, the lead interconnects 1108, and the lead grid
1102 includityitpletietprsieers 1020 chie airtErpolersctchOepPIHUSEHARIRP Ve
apparaius 2902 ruchas1acsabyvwaal ey el RpRaraiyscainesmave thaateadial

of the, 1§29 ﬂﬂdoxléa% &%M@&&ﬁ@&&e%?'Oﬁléslé'aﬁ%‘o&?'?f&%?ﬁm%%‘?&ﬂ&?&?ad

blocks 1104 or each of the interposers 1 he lead blocks 1

interd08&2 AYsEM b prEYAsH ABd @ﬁ{@tm é&&ﬁraﬁl&v ﬂ%%’?éﬁ&yf@@étﬁéﬁiﬂ/ s
isoldted fometdedead gid TheG2diaNeat)tavity h8OHsTH e blptsill 04

or the @IH&!EQ%EJ&I&&% E?BQQHQR%HM&%% eiRcirigaly sanvsaiad byoead
mterconnecﬁel%lge? or th? (a()e int rconne%ts 1502. The |ntfer£)o§%rs 1106 can

be exposed Near Abotiom SUFACS SHHRS INtagratad RireLit packEga Sats

110011 hearsags caviey 1004, in MHistttad siavibicd YrtheA bottom surface of the

encapsulant 1702 can be adjacent and partially coplanar to an exposed surface of the
interposers 1106. The encapsulant 1702 can also be formed in space adjacent vertical
surfaces of the interposers 1106 and the lead blocks 1104.

Referring now to FIG. 20, therein is shown a cross-sectional view of the
structure of FIG. 19 in a gap fill phase. The integrated circuit package system 1100
preferably includes the die interconnects 1502, the integrated circuit die 1302, the lead
interconnects 1108, and the lead grid 1102 including the lead blocks 1104 and the
interposers 1106. The lead blocks 1104 and the interposers 1106 can be singulated and
thereby electrically isolated by the lead cavity 1904.

A fill apparatus 2002 such as dispenser or applicator can apply a fill material
2004 such as a non-conductive material over the lead cavity 1904. The fill material 2004

can preferably be applied adjacent the lead blocks 1104 of the lead grid 1102 and over
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encapsulant 1702 can be adjacent and partially coplanar to an exposed
surface of the interposers 1106. The encapsulant 1702 can also be formed
in space adjacent vertical surfaces of the interposers 1106 and the lead
blocks 1104. Referring now to FIG. 20, therein is shown a cross-sectional
view of the structure of FIG. 19 in a gap fill phase. The integrated circuit
package system 1100 preferably includes the die interconnects 1502, the
intediataersrEiitidRe 1309VitseTesdioh rGHNERREY 0B 2arythes Edc fif
1102 inchudingathefleadnbigaks dildd grdpasyirtenposers 1106. The lead
blocks LL04gefe iciRASEEs. HAAGGR0 Be SInay alec AR B Xiceu

electrically isolate the lead cavity 1904. A fill a@paratus 2002 such as
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integratiec oircuit package system 2100 in a lead connection phase of a sixth

embodiment,of g L?%%E VSRR, IVIRRLE 16 IIEUARI R such
package system 300 of FIG. 3, the intégrated cwcwtifackage system 2100

pref%sra?b"lﬁ}“?ﬁc?ﬂcfé"é“ﬁ“lléadng’ﬁa"'él‘tﬁzahléi*z‘i‘ﬁ‘d%a&’ﬁll?é 81 902 faN e dsers
2106ohpadiintertorinedisi@il©8selcty ascvaesbong anpencbmpedts leahblocks

electiigally,cap ﬂﬁ&&aﬂ@@ré@@%t}@% ZLO&19tBEsIMRIRRSS IS BIQR AL atberof
the Ie d blpacﬁs 2104, T eI rid 21102 cagtpreferabl be formed with

umns 1tat ectrlc SO ath with linear 1 TOCESSTS Su as Sawin
Ieadfoame tEChNOoIGYY SUCH ds etching or stamping. Formed as a leadframe,

the lead grii? tO2ekn P drfdiRloesa ptientavei thtpaeratioraRiEmhdlie gy such
as sawingdirapdnrehiagirahhedead hocks RIQ4 and the HeterpGsess Rthas a

fom}?&a”%tﬂa?'ﬂﬁ)@ﬁ o %h'iBFiEQf%l@&y rRgRAY r%&ﬁﬂ%ﬁ%’!ﬁ% Jﬁ&fﬁ@éﬁt

electrical isolation with linear isolation processes such as sawin

exaffipleN B FEREHIoRS 2’5?64%%&9%%% tRRERHSS SLibsiabifany é°§Ei‘Fﬁe
as asleladiy&meionigadinernandeacict benfeadbinlocks 2104 can be in a shape

such as a rﬁ&‘é@é&@% M%Ka@ﬁ&&ﬁ@@ﬂ@ie@&%&l&rz@bh%@h@liiﬁtélé&%@@ﬂ%'y
the salp @ |ffe nt frorq th mter\pi)sers 210(‘1a The tmp trhe Pf (}he Ietad
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intekpesersc2dQBe lead blocks 2104 and a top surface of the interposers 2106 substantially
exposed and in a separate plane from a leadframe top recess 2110 of the top surface of
the lead grid 2102.

The lead interconnects 2108 provide connectivity to the lead blocks 2104 and
the interposers 2106 particularly near a predetermined region. The predetermined region
can be based on the lead interconnects 2108 or the interposers 2106 covered during
further processing whereby the lead interconnects 2108 can provide connectivity to the
lead interconnects 2108 or the interposers 2106 substantially exposed during further
processing.

The lead blocks 2104 and the interposers 2106 provide connectivity for the
integrated circuit package system 2100 and to a next level system such as a printed

circuit board or another package. The lead interconnects 2108 can provide connectivity
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preferably formed by a material removal process such as a half-etch applied
to atop surface of the lead grid 2102. Removal of material from the lead grid
2102 provides a top surface of the lead blocks 2104 and a top surface of the
interposers 2106 substantially exposed and in a separate plane from a
leadframe top recess 2110 of the top surface of the lead grid 2102. The lead
interconnects 2108 provide connectivity to the lead blocks 2104 and the
inteRsBErsElen plarkicaldnyiehs atgresatenimatirelgibin regiens covered by
predet@eminecsagiberebapbedbasedrovedheulead interconnects 2108 or the
Interposers g ANRIRH Frng RS RGPS WIGIRRY e URAricn,

interconnects 210 'JEL? ovide connectmty to the lead interconnects 21

or tH8Srterpo %E%Cﬁbts gatntiEthy S SEEd MY ar ey h 3R SBRY The
|ead®|mn§)@m42aem thieinterposers 21066 iiovidd eohAEtivithddrthdocks

integraiethCireUfRackage salami%a0 ANdIR R AMXLIENE! BYSiem: Shehas a
prlnted CltrCUIt ora?[ld or anog1 r é)acka e. The lead interconnects 2108 can

prowdle connectivity 16 between tthmaﬁ of blocks 2104 and the interposers
2106 partuc@lé?ﬁ?%@é@féﬁ?é@ﬁ?éﬁréa18;ﬁlff&‘ﬂh@rﬂﬁfréf@é§§mrgt?hé?@@§/%dﬂé\ﬁa@ng
imp eyt eUngriRaf@kringhnowteenbial 22odherain is Shemfretdah applied to a

Cros&oé&ﬁ‘éﬁ’ﬂ&'&@?kﬁ’é@%@&%‘?[& lifg %%af?a%l%ﬂ& r%@es;”z"ﬁ H‘éﬁ%@'ﬁ%ﬁn‘éﬁ cuit
pack ggﬁes ystem 2100 pre erablé/lncludes the lead blocks 2104 and

intefp @%&%?&%@%&‘&W 346 rhe! R BideRs XA thidace Fhe
intetpoisbieid1 D@iontherdedl gricbRU0MEan becformedlas ddeadirdméiamd
eachoeahbefosmed of the same or different materials. A leadframe bottom
recess 221(&stjmllar to the dfz@n]qer%? recess 2110 can pre erab

formed by a Material remova prdcess Such as & hatbeteh applie d'to éllre o

bottbHi-Sdrfidce dfetrdadumertyrieht02 TirhénfegidRrdrric Hbterkrescass 222 ®¢an
be fermedyniheitead grid 1dA2 adiaeanithetgade-blacks difdipmoyidinga

bottom, sytfage QE&US&?&%@Q%@SZ% indRFiANURLY SPess AN Moned

separate plane from the leadframe bottom recess 2210. Referring now to

FIG %% 2SHeIh i SHER S tdf %iew of the structure of FIG. 22 in a die
attachment Plralsel Tlaekintdgt atedtioirowtppackadeosystedn &M0Cctreférathly

inclyges ihe igadlpcksn2 10handdheidnenpasans 2406.0fthedead grid2402
as wel a5 the Iegglinierconnects 2108, An nteqrafeq gy Gyt die 2302 cap be
mountea over a por on O? the ea g&fﬁﬁl
interposers 2106 particularly in reglons covered by the integrated circuit die 2302
thereby improving routing of the integrated circuit package system 2100.

Referring now to FIG. 24, therein is shown a cross-sectional view taken along
line 24--24 of FIG. 23. The integrated circuit package system 2100 preferably includes
the lead blocks 2104 and the interposers 2106 of the lead grid 2102 as well as the lead
interconnects 2108. The lead interconnects 2108 can provide connectivity between the
lead blocks 2104 and the interposers 2106 particularly in a region covered by the
integrated circuit die 2302.

The integrated circuit die 2302 can be mounted over a portion of the lead grid
2102 with a die attach layer 2402 such as an adhesive or non-conductive material. The

die attach layer 2402 can provide adhesion or isolation of the integrated circuit die 2302

and the lead grid 2102. The lead interconnects 2108 can provide connectivity to the lead
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The lead blocks 2104 and the interposers 2106 provide connectivity for the
integrated circuit die 2302 to the lead grid 2102 or the next level system. The
lead interconnects 2108 can provide connectivity between the lead blocks
2104 and the interposers 2106 particularly in regions covered by the
integrated circuit die 2302 thereby improving routing of the integrated circuit
package system 2100. Referring now to FIG. 24, therein is shown a
cros¥oskritHadiE K@ afon§oIfqserd-by shefmgaiokeirpis distétfatedeticuit
packagesystemn2 bdthprategabbimncludes the lead blocks 2104 and the
interposers g}Q6.0f 16 IRaA@rs 2402iRsWElAS NG I6RY, INBICARRGRES of

2108. The lead interconnects 2108 can provide connectivity between the

lead Bfocks 2 o4 asaMHE RitetptiSers 2 BRI ELARFR ik 5 VEgior EBVerad by
the frtlegiateutbidouibclie 2802 Tiveiirtegieticiredintie882 GaPBbend the
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leadritf2102 iR disditeticdriiddes’s 2oB carrthsisiAmesetsiiettivity to the
lead 17 blotksizd@4tand:the mterpnsers b2ldaciomerechhytiiedniagiatechd

circyit die 2397, thir %RermE{ oMRIJoHEnG.LLiReRAdMH 2 2 REIGNIG

now to FIG. 25, therein is shown a top view of the structure of FIG. 24 in a
die CofmettfoHiINESa R TRy STt FSLRgE g iEtigns oy clectrical
preferablyoinbhudes i integrdted30ichit did PBOR, et |eathéntergormegt§o
21084 fheidead @rcatQ2dncuding theiead hlagks <:0d4 2@ thee next

intelilgvc%?ersst %106. Die interconnects 2502 such as a wire bond or other
electricalintérconnect can be attached to the integrated circuit die 2302, the
lead blocksBefeangpeRedntérEsdrse DehTHed Ategrarddrelrsal elepdorecan
be alectiicabyocommeastethtoangithedead faleckss¥i84 nnthednrierpasarsis2106
of thelead.arid 2404 With,the die RIGreennsHs 2o0%. 1he tﬂé%%e%ﬁ&“}ﬁ‘@?ts
2502 can provide connectivity for logic signals or electrical levels for the

intedtAtdieirediE YR 2802 MHaqddBIBRE 21104, SPen iRtarpBYSIs21bE™n
therbbytprbaddingcomgectivityctat the 23689 ratda Cirouis pdtkagelsystenrr2i00
or thegaext level system. Referring now to FIG. 26, therein is shown a

cross-sectigpal view taken alg line 26--26 of FIG..25. The inteqr te%&i cuit
e ayllEG ST e Fef Seety M T SB S
Iea&ﬁté\%@mﬁ@éﬁﬁs’ﬂ@@, ghmdgﬁen[érggngﬁép Zi@’Qwith the lead interconnects 2108

can also provide connectivity to the lead blocks 2104 and the interposers 2106 covered
by the integrated circuit die 2302. The lead blocks 2104 can provide connectivity to the
die interconnects 2502 thereby providing connectivity to the next level system.

Referring now to FIG. 27, therein is shown a top view of the structure of
FIG. 26 in an encapsulation phase. The integrated circuit package system 2100
preferably includes the die interconnects 2502 of FIG. 25, the integrated circuit die 2302
of FIG. 23, the lead interconnects 2108 of FIG. 21, and the lead grid 2102 of FIG. 21
including the lead blocks 2104 of FIG. 21, the interposers 2106 of FIG. 21.

An encapsulant 2702 such as an epoxy or mold compound can protect the die
interconnects 2502, the integrated circuit die 2302, and the lead grid 2102. The
encapsulant 2702 can preferably be applied over the die interconnects 2502, the

integrated circuit die 2302, and a portion of the lead grid 2102 to cover and protect the
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including the lead blocks 2104 and the interposers 2106. The die
interconnects 2502 can be attached to the integrated circuit die 2302, the
lead blocks 2104, or the interposers 2106. The die interconnects 2502 can
provide connectivity to the lead blocks 2104 and the interposers 2106. The
die interconnects 2502 with the lead interconnects 2108 can also provide
connectivity to the lead blocks 2104 and the interposers 2106 covered by the
intediatBEEreist Hi@ 930D THegREE Bitseksdel 8298apredR¥Ehrdefivifif to
the idiejotascanpeatscah@2iikisreiyqproviding connectivity to the next level
system. Refeing Oam 8 FIG 22 Tn IS ahowR 2 RNMEUAS méns;%ture

f FIG. 26 in an encapsulation phase. The integrated circuit package s

2106““p?ér§18a%ﬁﬂﬁc?&d JO AT e 25070 Pfrogaphenelides
integratédivinsuitndie 2302 thyfiRiG 28 ctiveildaR i bolmed e 2008 0f FIES, 21,

and fheviead grid Zﬂ@a@miﬁ% t&hem@ua&@gﬁm@aﬁk&b@g&@ A4 of FIG. 21
the mterposlehrs 2106 Eg?f nen sulgnt 2702 sy ch as an epo
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applieebowear daaidigeinterc annesdsohntae Jntegiatecpeitouibdive 3@ 25raind

a posion of the lead.ar '&@J&%&Ql‘y‘%%ﬁ&%ﬁﬂtﬁ&toﬁhe?cojv@Qh% IS ERNMREtS
2502, the integrated circuit die 2302, the lead blocks 2104, the interposers

2108f°é{ﬁ‘a TBHmELsitn, Herast. lﬁ%ﬂ*é‘iymﬂbpﬁ%%t‘[@ FYST-28, therein is shown a
cross-sectidtrédvimntaken BIGNZY . lthe@8-28ho¥ i [Ger2R-sttimnategratet ®ircuit

paCKé&%u%/ﬁmzﬂsoﬁ Q{@I&%thﬂmwdﬁ& theAisdoieIONbRES Rl 2%@
integr cwcwt ie.2302, the lead "?E(f onnects 21(9 iﬁg“%]t%dfage

210 ?neé uding the é}}j‘{’ bi intﬁrcoﬂms in grlﬁlg ars 2 e enCapsu ant

270@@5}9%@6&p%1% with an EadapisliabiBniprdings Badpraslognstépd. the
moldirgyoglaintop, or tape lid to cover and protect the die interconnects 2502,

the '”tegraﬁ%‘? &Jf&%‘ﬁ %Sa?a??Qszzd&es&%ﬁ‘gs'QE%&?%HG&%M%&{&Q c%rpl%ﬂic% of

the lead grid 2 he encapsulant can o%lonalﬁﬁe conformal, a lid, or a

covariHd! 8£H*6Efﬁ8r¥«&ﬁy2 I0PoRRtEr e Hhsriretitl s Wi utalaei ety colead
protelotike2d 0¥ er. Refefrimgimomoter-PEI62 Ik érainlisishtih @ trossgestional
view pfcthe, §¥E¥!§I§Hlf>§&f ﬂgﬁla?\% Hb@ﬂ;&%ﬂ@@%&%ﬂ?@sd—m if?&%gﬁgéggié&igﬁwit
pac  Syst efer nc e Intercon the
g BT S B8 250, TSRt e SO AL e Gaur

2 1026|ﬂ]§[,@”(1ﬂﬁ§’ Heanrsid bydgqéigg_lgqg’lw 2108 or the die interconnects 2502.

The interposers 2106 can be exposed near a bottom surface of the integrated
circuit package system 2100 in the lead cavity 2904. A bottom surface of the
encapsulant 2702 can be adjacent and partially coplanar to an exposed surface of the
interposers 2106. The encapsulant 2702 can also be formed in space adjacent vertical
surfaces of the interposers 2106 and the lead blocks 2104.

Referring now to FIG. 30, therein is shown a cross-sectional view of the
structure of FIG. 29 in a gap fill phase. The integrated circuit package system 2100
preferably includes the die interconnects 2502, the integrated circuit die 2302, the lead
interconnects 2108, and the lead grid 2102 including the lead blocks 2104 and the
interposers 2106. The lead blocks 2104 and the interposers 2106 can be singulated and
thereby electrically isolated by the lead cavity 2904.
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interposers 2106. An isolation apparatus 2902 such as a saw, drill, or etch
apparatus can remove material of the lead grid 2102 between the lead
blocks 2104 isolating each of the lead blocks 2104 or each of the interposers
2106. The lead blocks 2104 or the interposers 2106 can preferably be
singulated and thereby electrically isolated from the lead grid 2102 by a lead
cavity 2904. The lead blocks 2104 or the interposers 2106 can optionally be
electrically cofithéeredtpy IR hsteteoiPraees 2 Foslistith2giePRitereHripmieial
250200khacinie pposeis &i06oartcha evdpasachheaitaloottomestltiaceraf shet

integratedr.ClrgHH: Q@gﬂf&%@é}m 2h0Q Bthe tpad GRvING 29041 6> RAYEN:

surface of the encaﬁ{sulan 2702 can be adjacent and partially coplanar to an

expU¥ST aBiTHEL 6P tHR PIRYEDISEE 21 BB BiSELBsUAMCS 7 4 94Y be
formentinnspatecad|jticantyerticalcsuridcrs oftive IHerposers 2106 and the

lead blocks Q4 Referdnaanay 4REhGs FOWNLIBN d8sPWNiRegrated circuit
cross-sectional vgq\ﬁlo%rthe s;ructure of FIG. 29 in a.gfé% filléohase.l'gge
u

inteSFatad clroult package Syctatn 2100 SrBTarably nelLass e die | o
intefEdieAERTRt 25B2 prrrentitegRatad Bifciidie’ B0clides [ratidipgarcBiges
2108randithe lean g @1 QRatnaly dibgntbe deadibiacks 2164 and the having

intepESARIR 108 vIae 186 hlacks £ 20 the RIRReRER atQ8.caRG:
singulated and thereby electrically isolated by the lead cavity 2904. 19 A fill

appaiEtd Bols2 AlRdsd HRERLEY-or applicator can apply a fill material 3004
such as a nbrecandirtiive ateriabovalictihe ietd CavipR004s of e fillegratdrial

3004 canpRisferaklybeoannliad asiasent theleaeblosksnad 4ot theneass

grid t% (())vgs.and over the encapsulant 2702 to provide protection, structural
integrity, or a mounting surface for a bottom surface of the integrated circuit
package systERVEITOARERERIPGCHEN 8 FIG. 31, therein is shown a flow
chart of arintegsairgd cicauitgpaakageisystemrJlpedasrmaniifagtursig thed

integrated circuiif PREkAOS SYIEM, 190, 306 MREAUMERL Of the present

invention. The system 3100 includes providing an integrated circuit die in a

block 3102 afta¥Hiritydre Hidyratey irdRitidntvarsd Ie5 Al Radify ®4dd
blocks in a blbbk3104ran thcoriaatimged dgomterconnect to the integrated

circuit dieand theilgad blogkmninaRlaek R1AR dpmaraatcrifeiile AcaYsien, to
provide the metgu%%l lan{%ffl}% aratus of the integrated circuit package system
0

. n ea . . . .
100, in an emboditnén & present invention, is performed as follows:
Thus, it has been discovered that the method and apparatus of the present

invention furnish important and heretofore unknown and unavailable solutions,
capabilities, and functional aspects. The resulting processes and configurations are
straightforward, cost-effective, uncomplicated, highly versatile, accurate, sensitive, and
effective, and can be implemented by adapting known components for ready, efficient,
and economical manufacturing, application, and utilization.

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, which 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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1. Providing an integrated circuit die. 2. Attaching the integrated circuit die
over a predetermined region of a lead grid having lead blocks in a shape of
rows and columns. 3. Connecting a die interconnect to the integrated circuit
die and the lead blocks adjacent the predetermined region. 4. Applying an
encapsulant over the die interconnect, the integrated circuit die, and the lead
blocks. Thus, it has been discovered that the method and apparatus of the
present invention furnish important angHeMfofore unknown and unavailable
soluinasis aapabilities, and functional aspects. The resulting processes and
configurations are straightforward, cost-effective, uncomplicated, highly
versatile, decurate? BEsEHRACIISHEPEHREHVECRTAWAIHIBE implemented by
adapting kpowairgompanents docuieaidy, efficient, and economical
manufactugeeaallﬁmu%gg@tea@f;wﬂLaz@ékgpa\é@a'g%ahﬁmmﬁ%agsmen

described in conjunction with a specific best mode, it is to be understood that
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intended to embrace all such alternatives, modifications, and variations,

whidhF RIS (ERiR S SeBBosr Recera b AT RARKS MiRFSStofore set

forth hereig or SHQWE&k&ﬂh%saﬁg%Q@%ﬂﬂQ&d[WBgﬁl 3;5%\18195 !ﬁkt%gﬁe din
an |IIustrat|\é1e and non- I|m|t|ng sense. 20 CLAIMS What is claimed is: 1. An

inteJIAtSeE SFOUNESL ARS8 S stem comprising: providing an integrated circuit
die; attaching therjtegrated Cirghitdie Qyer Agad aithhavingdeachbloeks:

and. connectmg a d| Lnt?rconnict to the mte{grated %{ LILI'[ ie and the lead
ter ctt € and anothe he ead bloc
blocKS 2 e 'SyStem as cfamied il clam &réin providing the lead grid

Includes strmmg the dgaghblocksnior compatibHIMWIth A lRRaTIBRIRION 1cad
process. 3.Thes ng? e%saglﬁo ed |n claim 1 wherein providing the lead grid

C}erc nect.to o an nt oser
includes ormlng an‘interposer. Thé system as claimed in claim 1 further

comprising, attaclgygn@gl,%@q Clmgfggmgggg@e%@grmgglead blocks and

another of the lead blocks
providing an 1ntegrated circuit die;

attaching the integrated circuit die over a predetermined region of a lead grid
having lead blocks in a shape of rows and columns;

connecting a die interconnect to the integrated circuit die and the lead blocks
adjacent the predetermined region; and

applying an encapsulant over the die interconnect, the integrated circuit die, and

the lead blocks.

7. The system as claimed in claim 6 wherein providing the lead grid
includes forming the lead blocks in a shape of substantially orthogonal rows and

columns.

8. The system as claimed in claim 6 wherein providing the lead grid

includes forming an interposer between the lead blocks.

9. The system as claimed in claim 6 further comprising attaching a lead
interconnect to one of the lead blocks and another of the lead blocks in the predetermined

region of the lead grid.
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5. The system as claimed in claim 1 further comprising attaching a lead
interconnect to one of the lead blocks and an interposer. 6. An integrated
circuit package system comprising: providing an integrated circuit die;
attaching the integrated circuit die over a predetermined region of a lead grid
having lead blocks in a shape of rows and columns; connecting a die
interconnect to the integrated circuit die and the lead blocks adjacent the
predetermified reldiv Ry st AEHinsg Arreiedpdiihehcoveriig dfeciitertdifect,
the integsaied eiguibtieg RAdbIhedaad dalotkposer TTh@eSysteram <l atgiadoin
claiqﬂeq‘;g@ggg‘in providing the lead grid includes forming the lead blocks in a
shape of substantially orthogonal rows and columns. 8. The system as
claimed iniglaim Buwwihegeindpriovidagkike deadngrapiislgdes forming an
interposer hetweandhgdgagdlocks. 9. The system as claimed in claim 6
further comprising attaching a lead interconnect to one of the lead blocks
and anoth&r8f K ﬁé“éit&‘%]ﬁ?%@%iﬁédbf‘éed&%gf%?ﬂéﬁc%&%ﬁeé?%%; fB4d grid.
21 10. The dysstaerramclaimectinl cldhmiBeunthéricomprisidghatiadibinga lead
interconnect to one of the lead blocks and an interposer in the predetermined
region of tHe leal'§ri¥ T *nHAREG FAEHRild NS EEk e °4) FaM &8 ring:
ani Tatesel foireesitieli coraphsiadigyridth aviregr [seldtiolorrksewith the integrated
circuit die thereover; and a die interconnect connected to the integrated
circuit die ahd thé 18T BIBERS 19 e &/Bdm 9S ElAikadih Eidiees
wheigirrehelead grid includes the lead blocks formed for compatibility with a
linear isoleﬂon process. 13. Thels%itgrm aslc.lairrll?dfin }(1:Iaim 11 wherein the
lead grid in¢ludes an “Iit&Pp8Sef. 1A TAE SY&tem’ as Ui YA & am™ 1 £
furthetercorngstisitghadisamieipticisphlockittad heeihes offbedfahildead blocks and

another of tpe le %I blocks. 15. The system as clf'ﬁimed in claim 11 further
. .15, e system as claimed 1in claim further comprising a lead
comprisinga lea

interconnect attached to one of the lead blocks and an interposer.

16. The system as claimed in claim 11 wherein:
the integrated circuit die is over a predetermined region of the lead grid having
the lead blocks in a shape of rows and columns;
the die interconnect is connected to the integrated circuit die and the lead blocks
adjacent the predetermined region; and
further comprising:
an encapsulant over the die interconnect, the integrated circuit die, and the lead

blocks.

17. The system as claimed in claim 16 wherein the lead grid includes the

lead blocks in a shape of substantially orthogonal rows and columns.

18. The system as claimed in claim 16 wherein the lead grid includes an

interposer between the lead blocks.

19. The system as claimed in claim 16 further comprising a lead
interconnect attached to one of the lead blocks and another of the lead blocks in the

predetermined region of the lead grid.
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interconnect attached to one of the lead blocks and an interposer. 16. The
system as claimed in claim 11 wherein: the integrated circuit die is over a
predetermined region of the lead grid having the lead blocks in a shape of
rows and columns; the die interconnect is connected to the integrated circuit
die and the lead blocks adjacent the predetermined region; and further
comprising: an encapsulant over the die interconnect, the integrated circuit
die, and th&{ead Thloekden 7asTiBigYE dfh aitlalhettihcebrmaEWherelfithe
leadm¢ichinelides ibe dend &ldekrdn Bekapel ah subsiantialyoptbagenalabws
and | M‘Hf‘&e@dgﬁﬁ system as claimed in claim 16 wherein the lead grid
includes an interposer between the lead blocks. 19. The system as claimed
in claim 16 further comprising a lead interconnect attached to one of the lead
blocks and another of the lead blocks in the predetermined region of the lead
grid. 22 20. The system as claimed in claim 16 further comprising a lead
interconnect attached to one of the lead blocks and an interposer in the
predetermined region of the lead grid. 23
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