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CARRI ERLESS CHI P PACKAGE FOR | NTEGRATED CIRCU T
DEVI CES, AND METHODS OF MAKI NG SAME BACKGROUND OF THE

wo bhENGI4@N 1. FI ELD OF THE | NVENTI ON The pr esepPtT/US2007/064028
invention generally relatesito the field of packagi ng
integrated circuit devices, and, nore particularly, to
a carrierless chip package for integrated circuit
devi ces, and various nethods of nake sane. 2.

CARREERLESS@HHF PK@B@WB‘R AT EMRG PED AR OO F DISVICHES AND

generally have ayt816bsOF MA N@)dgﬂﬂg |ncludes
i nt egr at ed C|rCU|try aving a ensity of very

smal | conponents. In a typical process a | arge nunber
of die are manufz ! usi ng many

! b

Ji
e AL Al A= 2

different pro e ; A t various
st ages (e. | anti ng, doplng photol|thography
L. cEEEiAkéHﬁiiﬂhﬂi&i&&Eﬂﬂﬁbn pl asma vapor deposition,
pl ating, planarizing, etching, etc.). The die
t Vifhic qabdent invehtiate generatyr egfated tov drey fisldedfl paokaging antsgrated circuit
electrically coupled to the integrated circuitry. The

dewc&,o RAd PRd% ger cUilingy, Q¥ taCfanadrl B8k QB! paeRhgcCMtiACEBtcAitR devices,
di e throug whi ch the supply voltage, signals, etc.

gnd fromthe integrated C|rCU|try
andv%ﬁ%méﬁ%ﬂ%ﬁk&%%&n %gparated fromone another (i.
si ngul ated) by backgrinding and cutting the mafer
After the wafer has been singul ated, the individua
di e ar e t ypical | "oackaoed" to couple the bond pads
DE; ON( AEEDART or i nal s that can be

nor e eaS|Iy coupled to the various power
Microelectronic devices generally have a die (i.e., a chip) that includes integrated

circuitry having a high density of very small components. In a typical process, a large
number of die are manufactured on a single wafer using many different processes that may be
repeated at various stages (e.g., implanting, doping, photolithography, chemical vapor
deposition, plasma vapor deposition, plating, planarizing, etching, etc.). The die typically
include an array of very small bond pads electrically coupled to the integrated circuitry. The
bond pads are the external electrical contacts on the die through which the supply voltage,
signals, etc. are transmitted to and from the integrated circuitry. The die are then separated
from one another (i.e., singulated) by backgrinding and cutting the wafer. After the wafer has
been singulated, the individual die are typically “packaged” to couple the bond pads to a
larger array of electrical terminals that can be more easily coupled to the various power

supply lines, signal lines and ground lines.

Electronic products require packaged microelectronic devices to have an extremely

high density of components in a very limited space. For example, the space available for
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supply lines, signal |ines and ground I|ines.

El ectroni c products require packaged m croel ectronic
walewraesisé o have an extremely high density of PCT/US2007/064028

conmponents in a very limted space. For exanple, the

space avail able fornenory devi ces, processors,

di spl ays and other m croel ectronic conponents is quite

limted in cell phones, PDAs, portable conputers and

rnerncH? RviRkd) %Foo@gs%%u ‘Eﬁsﬁlay@%n§ Hﬁﬁr nﬁﬁ%él‘%et‘r&n@ cSTp ORI ig¥ife limited
to reduce the héight a pac aged m croel ectronic

i r r n f

in celﬂﬁ ngg ngl rgﬁlﬁ%b%é é(g | ﬁlﬁer% aﬁg II%.II Eﬁ)e?%ggdlruc%l tA% sugl}, él}ere is a strong
Redu roelectron| device s

drive i TEgea e HEISTCE i PesBel MOTRERCETHE bR d0f rbserace arca or
devi ces general ly. have nore bond pads, which result in

“footprgr'yef apRicrgciadanisrdayyes ema nrinies ¢iequiehoardoReeiging the size of a
Flgures IA- IB are, respectively, a cross-sectiona

microakedtréorop dévew of diffidultl betauat ihigh pacfomgedcel miegektednic devices
circuit (1C device 10. The packaged I C device 10 is

generSIBTMaLS ebrofbord pdik © WhadHe bsGit idUlakgcg Nial/ckdl bRafs bld thus larger

affixed to a carrier 14 by an adhesive material 18.

he chip 12 and carrier 14 conprise a plurality of

ond pads 20 and 22, respectively. Aplurality of wire

bonds 24 conductively couple the bond pads 20 on the

chip 12 with the bond pads 22 on the carrier 14. Also

deplcted in Figure A is a conductive structure 2

stisgnress 1a- 13 ek éasn?fsm!mt 2 [SERSP ECONAD PG YD X FY 05 an illustrative

menory nodule, or the |ike. The conductive structure

packaged injedratatl Icycwioﬂ;ﬁ)i@@'@eawpl Threapickyggast IG deadeal @b ¢camapessd of an
(not shown) and a plurality of bond pads 30. In one

integrhdeld Wt uiathipel 2efbadiaffet, to biarrtilg blZin &lhegndnatdribl§. The chip
coupled to the conductive structure 28 by a plurality

12 an@fclalgi_%lr darcob@riss a3furalilorching phds L6 288 02PRUPELICEIYW A Bldality of
mol di ng or

footp

wire bonds 24 conductively couple the bond pads 20 on the chip 12 with the bond pads 22 on
the carrier 14. Also depicted in Figure 1A is a conductive structure 28, such as a printed
circuit board, a motherboard, a memory module, or the like. The conductive structure 28
typically comprises a plurality of insulated traces (not shown) and a plurality of bond pads
30. In one illustrative embodiment, the chip 12 is conductively coupled to the conductive
structure 28 by a plurality of solder balls 30. The chip 12 is encapsulated with a molding or

epoxy compound 16.

Figure 1B is a top view of the device 10 with the epoxy compound 16 removed. As
shown therein, the bond pads 22 on the carrier 14 occupy a lot of space. The presence of the
bond pads 22 can, in some cases, cause the carrier 14 to delaminate. Such delamination can

cause the chip 12 to fail or at least not perform up to its full capabilities. Moreover, the
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epoxy conpound 16. Figure IBis a top view of the

device 10 with the epoxy conpound 16 renoved. As shown
wo b@ranage t he bond pads 22 on the carrier 14 OBCL/P§2087/064028

| ot of space. The presence df the bond pads 22 can, in

sonme cases, cause the carrier 14 to del am nate. Such

del am nati on can cause the chip 12 to fail or at | east

not performup to its full capabilities. Moreover,

packa%&!3 ragkagedo bin 88Yd188 chPlas@ndReo iRl akic \ehigl & Y& mponents
0 its basic configuration, the conmponents involved,

v SRS TROGEL g0 b 4 LS RSP P

t edge of the oxy .conpound 16 range from :
cde g Gt e1d, 116 cBES OBt POTH EOBAPYTL0 Y ShecH{ae agproximately
t hi ckness that varies from approximately 125- 450 nm
0.5-1.8ependiThg wivierhé appyl havst ¢ éhlcgrﬁ‘ds tthed \egigp dEing japprogfmately 125-
the carrier 14. Simlarly, the thickness of the epoxy
450 penippendihglén tryapplisaionadnyd, the cgmpoditiemvApRraxidaratiel Similarly, the
.5-1.2 mm Thus, the overall height 13 of the carrier

0
: gefr | i
i B0 SRR AN 5l AS0S L IEMAPRERI B2
devi ce and .variou t hods at .may solve, 0o t | east
hus, B8 K80 BERG) T Moot L b Tt ol af apy e from
SUNNARE:&F gHE | NVENTI ON The foll owi ng presents a
approgimasely 0i 4091 SuMPry of the invention in order to
provi de a basic understandi ng of sone aspects of the
invention. This sunmary is not an exhaustive overvi ew
of the invention. It is not intended to identify key
OfThe prdstitahveakiemndisecaid to heleiviow end vardous aictlicals diedt inigabobre, or at
the scope of the invention. Its sole purpose is to

least REGREHMSONR] SRAE Rk Emdioned problems.

SUMMARY OF THE INVENTION

The following presents a simplified summary of the invention in order to provide a
basic understanding of some aspects of the invention. This summary is not an exhaustive
overview of the invention. It is not intended to identify key or critical elements of the inven-
tion or to delineate the scope of the invention. Its sole purpose is to present some concepts in

a simplified form as a prelude to the more detailed description that is discussed later.

The present invention is generally directed to a carrierless chip package for integrated
circuit devices, and various methods of make same. In one illustrative embodiment, the
device comprises an integrated circuit chip comprising an exposed backside surface defining
a plane, a plurality of wire bonds that are conductively coupled to the integrated circuit chip,

cach of the plurality of wire bonds being conductively coupled to a conductive exposed
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a sinplified formas a prelude to the nore detail ed
description that is discussed |ater. The present
WO pMenvd486n i s generally directed to a carri erl BEFUSINOP064028
package for integrated circuit devices, and various
met hods of make sane. In one illustrative enbodi nment,
the device conprises an integrated circuit chip
conpri sing an exposed backsi de surface defining a
portioR! #BErtiodt I A rldhdtif expbded ﬂ%?ﬁ&?béi#%faoﬁﬁ(ﬁleﬁcm Hechihveddfined by
coupled to the integrated circuit chip, each of the
the bz&kylrdglglutf ce?fanawa{l een?ag)ggﬁ{ltb%a{%giaf: Wt?oct}ehva%i%?lﬁtotﬂgli&tggrta{)ed circuit
a conductive exposedportion, a portion o e
. cqgnductiye exposed portion being positioned in the
Chmfﬁﬁgﬁ%mﬂ 1 E?gWHg'backside surface, and an
encapsul ant material positioned adjacent the
integrated circuit chip and the plurality of wire
bonds. In another illustrative enbodi nent, the device
c dmpnothesilhstratnteegnbddasienti, theud¢viahcemposep ransintegraed circuit chip
exposed backsi de surface defining a plane, a plurality

compffinpiah &xpeNed Datiade Qirfic€ ABHMEE iavighde, @PHHaBe, éOwirB®onds that are
integrated circuit chip, each of the plurality of wire

cond&ﬁ@gg ecgﬁ%)lgg 1 ARAHCEL YR Hrchf ip?gaéhoofatgg ?HgﬂﬁgrioY%vire ‘ta)nds being

expo ortion, a“portion of ‘the conductive  expose
rt.i on being positioned in the.plane defiped by the
conds sl quPtE Y aSEROUGH® SR 8T A PORTLpf e cohductive exposed
. posi.tioned adjacent the integrated circuit chip and
portignpheing ppufiorey laftﬁwpulaélebct?ﬁage? %b’ht ¢ daeisiisutaRee ntdedn ghcapsulant
conprising a bottomsurface that is positioned '
matergal positionddaidjgoenh thehiategtagereciraviieetap and thii plusalide of mara bonds, the
side of the integrated circuit chip to a side of the
encapeile@psatb@dltconprieinial bottang@sfate thatr Bppsioshabiubkyinlalll-@.the plane,
mm In yet another illustrative enbodi nent, the device

wher&@APdiba8& AOm NALRGI &t @ iflcheatdt cibhiPC IR THNE SHOGL A encapsulant
exposed backsi de surface defining a plane and a

rnaterpdll H‘E[Il%%é ﬁXmQafppwxﬁtﬁatQWf-OM%hl.

In yet another illustrative embodiment, the device comprises an integrated circuit chip
comprising an exposed backside surface defining a plane and a plurality of wire bonds that
are conductively coupled to the integrated circuit chip, each of the plurality of wire bonds
being conductively coupled to a conductive exposed portion, a portion of the conductive
exposed portion being positioned in the plane defined by the backside surface, wherein the
exposed conductive portions lying in the plane have a substantially rounded configuration.
The device further comprises an encapsulant material positioned adjacent the integrated
circuit chip and the plurality of wire bonds and a conductive structure that is conductively

coupled to the exposed conductive portions.
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are conductively coupled to the integrated circuit
chip, each of the plurality of wire bonds being
wa@oendaewsael y coupl ed to a conductive exposed POT/USZING/064028
a portion of the conductives exposed portion being
positioned in the plane defined by the backside
surface, wherein the exposed conductive portions |lying
in the plane have a substantially rounded
C N Hh ISk AtRR-emBBIrikEY] t5E nfetoldB FIQEIdsfoRirnd hn integrated circuit
encapsul ant material positioned a& acent the
] ted. €l rcul i e.pl i . i I o
chip SR LA TRk Aapltnd 7Pl kot it ifompipd cirui
. coupled tq the expased conductiye portions.|ln one :
chip eQMRfTHEL 2| ép%% éﬁf?ﬂf@nﬁﬁta He HeXHa tyc%fquﬁes@ds to the integrated
. positioning an integrated circuit chip adjacent a o
circuik gleipj $ttachial the plyealily of earephrand iy the condeiotippetigioet the sacrificial
the integrated circuit chip conprising a backside
structenertb ab@ebyat¢fachi nepdacivapation yousleda eacharfdbe tviretboads, forming
integrated circuit chip, attaching the plurality of

an enWMph@alanstsridladideentaRe thisdriree cRelit &Iﬁ?,_ tB¢ wikebonds and the sacrificial
sacrificial structure to thereby define a conductive

structBQl AA PR QH@ (e séé?ﬂ’ﬁ?agE]crg%leutr?{jtsttl;{]@ééllﬁlnn?@grge;‘%hgé)%@l&gsu?ﬁce of the

encapsul ant materi a clrcult

. chi,p,.. the,wire, bonds and,.the crificial stru r.e, .
inearg{Rorchy) it e 8 RES o PeHbR IR APt poRR TS conducively
expose t he backside surface of the integrated circuit
COWM@%E&”&%Bf waldly of Witsrhangh of the conductive portion
that is conductively coupled to each of the plurality
of wire bonds. In another illustrative enbodi nent, the
met hod conprises positioning an integrated circuit
C Iih pnéatlgraitiestratiy esasddimentakhesinethot Wompeioepposttichinggan integrated
conductive |ayer, the integrated circuit chip _
circuif ?HBr h§hrat @ QRAEKSINGraMlfcacSmpRlit 26N ddudi Rl M&gl{ 'ttﬁé’ integrated
0 0

wire bonds to the integrated citcuit chip an
circuit r&ﬁ}pc %%ﬁﬁ%ﬂl% Ca lb@éﬁ%ﬁdeogurtfeﬁg, %ﬁggﬂlﬁé G 8llura§1tt§ Wt Wi dShds to the
hereby def1ne
integrated circuit chip and to the conductive layer of the sacrificial structure to thereby define
a conductive portion coupled to each of the wire bonds, forming an encapsulant material
adjacent the integrated circuit chip, the wire bonds and the conductive layer of the sacrificial
structure, and performing a planarization process to remove the sacrificial structure to thereby

expose the backside surface of the integrated circuit chip and at least a portion of the

conductive portion conductively coupled to each of the plurality of wire bonds.

In yet another illustrative embodiment, the method comprises positioning an
integrated circuit chip adjacent a sacrificial structure comprising a plurality of spaced-apart
conductive structures, the integrated circuit chip comprising a backside surface, attaching

cach of a plurality of wire bonds to the integrated circuit chip and to one of the spaced-apart



a conductive portion coupled to each of the wire
bonds, form ng an encapsul ant nmaterial adjacent the

wo ntoggoesed circuit chip, the wire bonds and tP€T/US2007/064028
conductive layer of the sact¥ificial structure, and
perform ng a planarization process to renove the
sacrificial structure to thereby expose the backside
surface of the integrated circuit chip and at |east a

conduRAld 'sﬁﬂctﬁfest he tlfco %Hﬁ%ial’ %ttﬁ@tﬁ%é an tﬁ&%“ ‘ElEﬁrYee |ayccﬁfaﬁ9t|1\%d portion
to each of the plurality of wire bonds. In yet another

couple& ol‘?&crha(;f1 HE v&ﬁfg%)c?r{ ?ff;bﬁ.mg Ciﬁlr %ﬁctap&q%nqmglaﬁeﬁhatcelg the integrated

I oni ng

. r|f|C|aI re co Iur I|t of

circuif ﬁﬁ et i i crnd: fhoe 2R ical Sfuduly Haf insitbiRie y planerization
circuit chip conprising a backside surface, attaching

procegsaiehTasfovs HE Leaiiiigigl srucHire do Hhergly tcapessethe ragkvidg serface of the
circuit chip and to one of the spaced-apartconductive

5 integrsted wotwi elspahd bhleas agoitidncofahe sdrrductiver @rtion ¢dreluetinely coupled to

define a conductive portion coupled to each of the

cach ¥ith& mgnﬁﬁofaﬁeﬂbﬂg an encapsul ant material adjacent
t he |ntegrated circuit chip, the wire bonds and the
sacrificial structure, and performng a planarization
process to renove the sacrificial structure to thereby

expose the ﬂ ﬁhﬂ% Q %FEIJ'EIQ bﬂA.e\%ﬁ circuit

chi p and at St—=a& tTof—of e—conoucttive portl on

cqonduct | caupl e to ch t he l it
oA el SeC e oad B R R R Y ‘%\%}PHOB jeken in
may be under st ood by reference to the fol |l ow

10 conjupionr Wish thsraccampanying dignjnascty whichiliky refeeenge e@mﬁr@mdﬁ@tlfy like
draw ngs, in which |ike reference nuneral s identify

elemeniskenceinemteplt:s, and in which: Figures |A- |IB depict an

illustrative prior art packaged integrated circuit
devi ce;

Figures 1A-1B depict an illustrative prior art packaged integrated circuit device;

15 Figures 2A-2C are various views of a packaged integrated circuit device in

accordance with various aspects of the present invention;

Figures 3A-3E are various views of one illustrative method of forming the device
shown in Figures 2A-2C; and
20
Figure 4 depicts an alternative embodiment of the conductive portion of the sacrificial

structure.
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Fi gures 2A-2C are various views of a packaged

integrated circuit device in accordance with various
waspeavsse©f the present invention; Figures 3A-BEI/ERB07/064028

various views of one illusttative nmethod of formng

t he device shown in Figures 2A-2C;, and Figure 4

depicts an alternative enbodi nent of the conductive

portion of the sacrificial structure. Wile the

| Ve ERNinkvSntRIS RERIsEiBId B VATdRUSoMBdhddisaindoON&r@ide forms,
alternative fornms, specific enbodi nents thereof have

-Pe X e o .
speci REERLENE AU bR b JEFETRO, DD G (R FE Rl fes and are
.however, . that. the description herein of specific. . .
hereiro ot pibi SIS AIOR Ry i el e, P vt e FiresisFdnfiqngherein of
‘the particular forns disclosed, but on the contrary,
SpGClﬁCh@’ndel@ﬁ[ﬂ]S o nptsintegdedstpdimu the mgmtfqnctgtthq)p@;jucular forms disclosed,
equi val ents, and alternatives falling within the
but ors dier ¢antrand tiscopentioh it ke covey eltmahfiegionsf équecildnys, he alternatives
appended cl ai ns. DETAI LED DESCRI PTI ON OF THE | NVENTI ON
falling Witi thaty Meaﬁm@?é OEME $nwhtibh s ddRned bl @it @pénded claims.
descri bed below. In the interest of clarity, not all
features of an actual inplenmentation are described in
this specification. It will of course be appreciated

that int » di nent,
huner ous BEIATIEPBERS ROTION oF EHEANVEATTAR S, ¢

made tq achieve the devel opers' specific goals, such,
asdllesHriaYs ameedipants ¢ Gich PIon wa deneribgsPrays. Fofiie igerest of
constraints, which will vary fromone inplenentation

clarity, ponnlbfdasres dfbaneasiusl implemgitation ercajsperésidan dus spesificstioh It will
a devel opnment effort m ght be conpl ex and

of colirkdT®e apmsciaicd ghatinthardevetbpreveof el axd dotiab embodiiieat, numerous

implementation-specific decisions must be made to achieve the developers’ specific goals,
such as compliance with system-related and business-related constraints, which will vary
from one implementation to another. Moreover, it will be appreciated that such a develop-
ment effort might be complex and time-consuming, but would nevertheless be a routine

undertaking for those of ordinary skill in the art having the benefit of this disclosure.

The present invention will now be described with reference to the attached figures.
Various regions and structures of a packaged integrated circuit device are depicted in the
drawings. For purposes of clarity and explanation, the relative sizes of the various features
depicted in the drawings may be exaggerated or reduced as compared to the size of those
features or structures on real-world packaged devices. Nevertheless, the attached drawings
are included to describe and explain illustrative examples of the present invention. The

words and phrases used herein should be understood and interpreted to have a meaning
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undertaking for those of ordinary skill in the art
havi ng the benefit of this disclosure. The present

w0 nooenvd4sn Wi I 1 now be described with referenceCT/oS1002064028
attached figures. Various r&gions and structures of a
packaged integrated circuit device are depicted in the
draw ngs. For purposes of clarity and expl anation, the
relative sizes of the various features depicted in the

cons@érﬁ‘%lﬂgtfﬁe %Met?ﬁn@iﬁg QIBHAL SDrY andSHHERH bRAShds0 TRALE th Hf% relevant
he size of those features or structures on real -worl

art, 1‘%8‘ 58‘&8?&3%#1%%981“ a NGV LoF RE1e, t Q%eﬁh Eﬂ ?Tﬁ%x’%ﬂ?fmm the

ar e o0 descCri be *and’expl ai n
ordln%ﬁa léglgtaglféa/t Elging{lg %g ﬂ%@ﬂrgo I Ak F§P@]86 11& art 1s intended to be

interpreted to have a neanlngcon5|stent with the
impligehbpeeesestt Hepgsfof throtsem we Phsaherciinrksss osient these term or phrase
skilled in the relevant art. No special definition of
1s intandteé torhave phpase mdanmg, i.a, defidaning ahert that thas udddriteod by skilled
fromthe ordinary and customary neani ng as under st ood

artisaRy JubRSE spdidll @dinitiort REllaBd explscitiytsendaeh i@ the sps@titfdn in a
by consi stent usage of the termor phrase herein. To

deﬁnlhgﬁal%%lﬁf& it acﬁre@t@ %ﬁ&nuﬂéﬂeb&f’%ﬁg ﬂr 1H&I tﬁlﬁgﬁ)@% talgtciéﬁi{ﬁo@ for the

speci al neaning, 1€ anin
term gl erstood by skilled artisans, such a speci al
Y¥THFtion will be explicitly set forth in the

specification in a definitional manner that directly
and unequi vocal ly provides the special definition for
the termor phrase. Figures 2A-2C depict one
i Figyses 2412€e depibodiarBhistrafveacpbadiagetdofi ntpegjrageddntegrated circuit
circuit (1C device 100 in accordance wth one aspect

(IC) def/ick MO0 i es@ndanice wethtdn@raspeds of theviedent mivention. 24 s in Figure
devi ce 100 conprises an integrated circuit chip (IC

24, t@uwlcel@@o cEmPrisdsain heopficdenchifrads 1@4hipd 18LU% dhirhiYty of bond
wi re bonds 106, eacﬁ of which are conéﬁctlve 'y
pads (f&ﬂpi %ﬂlral?tya& wire bonds 106, each of which are conductively coupled to an
exposed conductive portion 108. Also depicted in Figure 2A is the exposed backside 110 of
the IC chip 102. An encapsulant material 105, e.g., an epoxy or molding material,
encapsulates the IC chip 102 except for the exposed backside surface 110. Figure 2B is a
bottom view of the device 100. As shown therein, the conductive portions 108 are positioned
in the encapsulant material 105 around the perimeter of the IC chip 102. In the illustrative
embodiment depicted in Figures 2A-2C, the exposed conductive portions 108 are on
substantially the same plane as the exposed backside 110 of the IC chip 102. Moreover, in

one illustrative embodiment, the exposed conductive portions 108 may have a generally

circular cross-sectional configuration and a diameter 109 of approximately 16-80 um.
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exposed conductive portion 108. Also depicted in

Figure 2A is the exposed backside 110 of the IC chip
waeds/1dnasencapsul ant material 105, e.g., an epPXYUSI007/064028

nol ding material, encapsulates the I1C chip 102 except

for the exposed backside surface 110. Figure 2B is a

bottom vi ew of the device 100. As shown therein, the

conductive portions 108 are positioned in the

emeaps W@ onBtiAniwkivd QxaspRURch L RS RE hbWeHRT d&ficd 180 b
ICchip 1020 Iﬁ tﬁe]y Iugﬁ%atlvé(gﬁ%odlnent depﬂ% ted ey ee

c uct i s

conddcﬂvé: g %Héﬁ%d %A %S:n qcﬁsef‘ Ee ngarr%n%g Oﬂ% ccoﬁldﬂﬁwg%ﬁlktﬂpe %81818@ be any
ackS|de 11Q of .t chip 1 Nbreover in

type qq SftSp i VECR o R {0 OP%%“Eiﬁb G RSP Eitcuit deviee, e.g.
portions 108 may have a generally circul ar

a pringgdogesuy dopido Aglliced AP PPt f @Wt@ﬁéoaéd,cﬂ%ntép%lﬁ mergorfmodule, etc.
approximately 16-80 mm Figure 2C is one illustrative

As shewartidreint thetdedepi 100 sndyobe dfeeatdely capl@idtorthy chxeluctive structure 28
conductively coupled to a conductive structure 28. The

by a PRAGUE tof WBldet bEEd U2 @hABarBRYndtiably dipRdIoh tfﬁt: restpddet &conductive
to which it is desired to operative Iy couple an

portlogg 169 ﬁﬁﬁ el l{o_lnﬁg)ﬁkﬁ 368 EeonBulive stﬁlcﬁgo 5§ ed fQYlfl %‘é'r&cogmzed by

oard, a si |nterposer a noth ard,
t her ei

those ﬁla@e i B AR Ca p5hEstaRalPe Bk DS Eh el P isNeie §yig Qoo may

a plur y of solder balls 32 that are
be COWH&@V icow! 93 @oti}ﬁ) cRYlUCBVE HEICEIR 68 BY 2daHey O jkpewn techniques.

portions 108 and the bond pads 30 on the conductive
structure 28. As will be recognized by those skilled

in the art after a conplete reading of the present

apgl wihbe atcoghived devihose LRillctEy the aetosfehict coplte reading of the
coupl ed to the conductive structure 28 by a variety of

preseﬂﬁ%}ﬁﬁcéﬂ%ﬁ hink: %Hﬁégecﬁﬁe\%é lodogay 5@ e8Bicted whth atn?Qﬁ?e of IC chip 102,

led in the art after a conplete feadi ng of

e.g., ﬁéﬁﬁgﬁéhdﬁs\?ﬁlﬁ&?dc%%orst I'A%IE? C,& %ddd?tgogmfﬁ &g%ré@% ﬁﬁpe location

and material of the illustrative bond pads 104 and wire bonds 106 may vary depending upon
the particular application. Thus, the illustrative embodiment depicted herein should not be

considered a limitation of the present invention.

Figures 3A-3E depict one illustrative method of forming the packaged IC device 100.
Figure 3A depicts a plurality of singulated IC chips 102 that are ready to be packaged. The
IC chips 102 have been manufactured and singulated using any of a variety of known
processing techniques. Initially, as indicated in Figure 3B, the IC chips 102 will be attached
to a sacrificial structure 120 using, for example, an adhesive material 103 or adhesive tape.
The sacrificial structure 120 comprises at least some conductive material to which the wire

bonds 106 will be attached, as described more fully below. In the illustrative embodiment



10

15

20

e.g., nmenory chips, mcroprocessors, ASICs, etc.
Additionally, the precise shape, |ocation and materi al

wobkoorheo4sé | ustrati ve bond pads 104 and w re boPdEUSDB7/064028
may vary dependi ng upon thdoparticul ar application.

Thus, the illustrative enbodi nent depicted herein
shoul d not be considered a limtation of the present
i nvention. Figures 3A-3E depict one illustrative

depict¥BLiN e RE 3hOKHE NEritibigl RARKAIH0 lcbmiaYdsCesubRate IRIWNE a layer of
3A depicts a plurality of singulated I C chips 102 that

condu@life %1%?6?1‘?51 tlg4,bee ,p Q%?aq esgtf‘h gg] gluln' 1&1'?.' Py 0‘?!9 %m'BS‘E{&eP? %t substrate
[Tanut act ur ed arrd singul-ated using any of a variety of
.known.processi ng techniques. Injtially, as indicated

122 i5 §prygTisGR &1 SEoranHe AT AL Ty @ hEaCR RfBBraRgmely 0.135-
sacrificial structure 120 using, for exanple, an )

0.5 maihddp vebsietel 2hmayodswobe sempgsadeott etper myfgeials, such as an organic
sacrificial structure 120 conprises at |east sone

lamineton dolkytricv.epatatseari allicom athi cPhat hgembf eotbretise hidbervil | 124 may be
be attached, as described nore fully below. In the

deposithd WSt & alakive eNMRasvIERbERRIsCled sputtll dep&itdh, anBeit may have a

sacrificial structure 120 conprises a substrate 122

thickt%ﬁég%@aﬁg?%‘?%lﬁﬁyugh?%ﬁ.hgr?th%qﬁ%ﬁfaﬁ% &%ﬁﬂdi%egbd%p?cé%f@ﬁme 3A,

enbodi nent, e Subs

the CRFERHOSEGN SpAFoNeHRER yTOCaEs | ) 1ok TSIt form of the
y

substrate 122 may al so be conprised of other '
condustivetdyar $24.s istweasr, athasfgamy arcl dse pessd|c. pBpy egample, as shown in
pol yester, silicon, etc. The |ayer of conductive
Figurerelt elid abndi2dverpyrtioa olfehessacaticiay sauataci By may tkkowe form of a
processes, e.g., sputter deposition, and it may have a

pluraﬁt?i SKERR8d-aparBRBAGCHIBL @l tubos1 13N MHAt EdirdsPénd in location to the
illustrative enbodi ment depicted in Figure 3A, the

cond EIELRY AR 160 4, 1057 b ShELISE LA Ryt Eion 1200
ver t her. for ar.e

may é%iéﬁpqtlgﬁegge@ ﬁge\ma, jif.> TeC angular, agoﬁgde%?se’?cl. bl(ﬁherl:(s)t{ructures are also

possible.

Next, as indicated in Figure 3B, the wire bonds 106 are attached to the IC chips 102
and the conductive portion of the sacrificial structure 120, e.g., the illustrative conductive
layer 124. The wire bonds 106 may be comprised of a variety of materials, e.g., gold,
aluminum, copper, etc., and they may be attached to the IC chip 102 and the conductive layer
124 using a variety of known techniques. Attaching the wire bonds 106 to the conductive
portion of the sacrificial structure 120 results in the formation of the conductive end portions
108. Thus, depending on the particular materials of construction of the wire bond 106 and
the conductive portion of the sacrificial structure 120, e.g., the conductive layer 124, the

conductive end portions 108 may comprise a combination of such materials.
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Figure 4, the conductive portion of the sacrificial

structure 120 nay take the formof a plurality of
wa@pacaav4apart conductive structures 124A that PCT/US2007/064028

correspond in |l ocation to tllhe conductive end portions

108 of the device 100. The spaced-apart conductive

regi on 124A nmay be of any desired shape, i.e.,

rectangul ar, rounded, etc. Qther structures are also

Pa$sh bls&hoheXH Figdse B@détpéﬁcﬁ ldht Fo9W.&, 3B Jx@remé(’t’bﬁeﬁ or molding
bonds 106 are attached to the IC chlps 10£)and

C t
compél?tgif,jffls €0H¥| ?ﬁ% {i?lget ll(gvceﬁl & 1 2 {Ffll%/ é&{ ggula?r{t 11?5 nL['e{?( belgoqn%nsed of a
Varietgf)q}fjl?noévgfalat E sr I&%(%%e 1qu \ét?cralpglﬁé ,? ‘%@%% (ﬁ(éornpound a
attached to the IC chip 102 and the conductive | ayer
powdgrp gtaysindgit anayabq applicdforidaaned tounditeuls chinstlfarisig @ aricty of
wi re bonds 106 to the conductive portion of the
knows &hniqjued.al structure 120 results in the formation of
the conductive end portions 108. Thus, dependi ng on
the particular materials of construction of the wire
bond 106 and the conductive portion of the sacrificial

Stals 'ﬁB{x}fl‘?n #é@we D %ne &rt?ﬁ‘org %ﬁ%égst dé)\é?at oY &fc thatt rfd}ﬁled to remove

con UCtIVG d pOI‘tI ons orrprl se a C I nat1 on

0]
the sagﬁfélglﬁg E#Lgﬁ 18@ there ] ere‘k%o%lsngs E@nﬂﬁfd& ﬁurfe Hh%)’ﬁgl 1%39102 and the

nmpound, is forned around the | C chips 102. The
eXPOS@ﬁ consigikmporiigns A9, ‘Fae sasHfiFiRbrrcge ABQ/ a4y reyrempvichba variety
mat eri al s, such as epoxy, liquid encapsul ant, epoxy
of techmiquess olmpmeritlysteativowddndineme, the arwdifictal sayctie R9phiseble removed
or formed around the 1 C chips 102 using a variety of
by pekfoemingt € phunbditgidon pAsceShoWor icRahplgl e oyificiak sdiictidr 20 may be
process operations are then perfornmed to renove
removed by performing one or more chemical mechanical polishing processes, by performing
a grinding process, or by performing an etching process, or a combination of such processes.
The end result of these operations is a substantially planar surface 105A which exposes the
backside 110 of the IC chips 102 and the exposed conductive portions 108. Figure 3E depicts
three individual packaged devices 100 after they have been singulated and after the

encapsulant material 105 has been trimmed.

Through use of the present invention, the physical space occupied by the packaged
device IC 100 may be reduced as compared to prior art packaged IC devices. Since the
present invention does not involve the formation of the relatively large conductive bond pads
22 on a carrier 14, as shown in Figure 1A, the length and width of the overall packaged IC
device 100 may be reduced. For example, as shown in Figure 2A, the horizontal dimension

111 from the edge of the IC chip 102 to the edge of the encapsulant material 105 may be
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the sacrificial structure 120 thereby exposing the

backsi de 110 of the 1 C chips 102 and the exposed
wa@oendaewsee portions 108. The sacrificial strurtTis2002064028

may be renoved by a variety2of techniques. In one

illustrative enbodi nent, the sacrificial structure 120

may be renoved by perform ng a planarization process.

For exanple, the sacrificial structure 120 may be

appro&ﬁq‘i&_?é’lﬁ . Ly 4P ON{TL OGN 8h O bort®bEnKiRE Mk sideEhadH théldevice 10
pol i shing processes, by performng a grinding process,

show1g n E}L/&uﬁee rlonll}lgg 'id a%Brﬂ%EIﬁﬁlefS{gOg ! l(.)(f ﬁﬁ%f X rus,ath‘f:oqggi itoif M present

processes. e end resu ese operati ons

. .S subst ant,j anar rface 105A which exposes .
invenlig, TS RGP ABL OGPk RA 1€ S o DY T et o Bgally, since
_conductive portions 108. Figure 3E depicts three
the illpsfertive paeliagcph ik dejaer HO diselgscddwran dees nohegmnprLcea epsrer structure,
singul ated and after the encapsul ant material 105 has
like thxeennritr 14depdcted r Biggle UAgit ofcuplies lpssesetital ispacent é.or is shorter, as
t he physical space occupied by the packaged device IC

compi@ taTBNogt pRUHERI(BEVERRPEOEEk Anthl@lih Ohe AlustrP@EKAGRSiment, the
| C devices. Since the present invention does not

overall nﬂeg%ﬁ‘[el HWQ%JGOF td %Qogf the prao?lLa%%g \rllﬁlﬁielfi‘% 910 rnayi %ange from

conducti ve bond pads 22 on a car , as shown

Fi qur.e .l the length and wi dth of the overal
apm@gg%ﬁgggdﬁ?éfﬁgvice 100 may be reduced. For exanple, as

shown in Figure 2A, the horizontal dinension 111 from

the edge of the I1C chip 102 to the edge of the
encapsul ant material 105 nmay beapproximately 0.1-0.4
nrhhe | partaoierr eashodimengs cotctasep aholvengredil lwstragiverondy, dsothe invention
the device 10 shown in Figure | A may be approximtely

may & rnedified ama prldetised inhdiffught bistecqaivaldne npnhessapparent to those skilled
invention, the "footprint" of the packaged IC device

in the On 4R 18 LeRAURthe AEihdaRdihY FoBbNEEH1E NBe process steps set forth

illustrative packaged |1 C device 100 di scl osed herein

abovedﬁ%? bg%rf&‘%riﬁ i Jrh&r ﬁﬁ'ﬂlgﬁﬁ&g,eno limitations are intended to the

details of construction or design herein shown, other than as described in the claims below. It
is therefore evident that the particular embodiments disclosed above may be altered or modi-
fied and all such variations are considered within the scope and spirit of the invention.

Accordingly, the protection sought herein is as set forth in the claims below.
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like the carrier 14 depicted in Figure IA it occupies
| ess vertical space, i.e., it is shorter, as conpared
wWo eooprwse art packaged |1 C devices. For exanpl ePCT/NSTIN®064028
illustrative enbodi nent, th& overall height 113 (see
Figure 2A) of the packaged |IC device 100 may range
fromapproximately 0.1-0.5 nm The particul ar
enbodi ments di scl osed above are illustrative only, as
the invention may be nodidyg@g§nd practiced in
di fferent but equival ent "manners apparent to those
he art having the benefit of the teachings
WH%Sﬂé#éelbﬁ“%lmbexanpl e, the process steps set forth above
may be perfornmed in a different order. Furthernore, no
limtations are intended to the details of
construction or design herein shown, other than as
ddscri Bedevigs. eoePidYiagins below. It is therefore evident
that the particul ar enbodi nents di scl osed above may be
alah enrteglated cirodi clip edmansingbh esposhd barkisa@t isorfgcealeéining a plane;
considered within the scope and spirit of the

| VLI GO WAEE Beridis gk tYare EdiRluBiad L 6diphitl ®QdBhintdit&l Eircuit chip,
is as set forth in the clains bel ow. CLAIMS WHAT | S

CLAI NE@aciﬁ of AEVHIES it OFPRS ! Hshd Elhgs&%ﬁﬁé@%y coupled to a

circuit chip conprising an expose e sur ace
definin ond that are
conducerbefvEaThr Saisidh 4 bofoagbhiud Bt efffed portion
each of said plurality of wre bonds bei

conducFVEIPYsiEengs Bgaidplapedshget by yad éﬁ%gj@&uﬁm Pith,

a portion of said conductive exposed portion being
pesiancepratini Mmaterial piséivecdefdjasent baid gafegrabalc kis¢ude chip and said
surface; and

plurality of wire bonds.

2. The device of claim 1, wherein a distance from a side of said integrated circuit

chip to a side of said encapsulant material ranges from approximately 0.1-0.4 mm.

3. The device of claim 2, wherein a distance from said backside surface to a top

surface of said encapsulant material ranges from approximately 0.1-0.5 mm.

4. The device of claim 1, wherein said exposed conductive portions lying in said

plane have a substantially rounded configuration.

5. The device of claim 1, wherein said encapsulant material comprises an epoxy

compound, a molding compound and a liquid encapsulant.
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an encapsul ant material positioned adjacent said

integrated circuit chip and said plurality of wire
whonda09486 The device of claiml, wherein a di BCBEOSE07/064028

froma side of said integrd#ed circuit chip to a side

of said encapsul ant material ranges from approxi mately

0.1-0.4 mm 3. The device of claim2, wherein a

di stance from sai d backsi de surface to a top surface

Of6 sai q"h@ '31@@1@@ Hf @Efrn RBhRELA saf@é’rﬁ:@ﬁsuﬁafn@ PafRRN B a["’%t?drﬁ[ surface
-0.5 . device of claim1, wherein sa

that i %@&?&%W?H%%%ndﬁﬁf M gurat on. 5. The devi ('?Zvﬁf :

claim1, mhereln sai d encapsul ant material conprises

an epoxy conpound, a nol di ng conmpound and a liquid

encapsul ant. 6. The device of claimb5, wherein said

ercaps Thadevigapbelpian 4hwberainseid kasksgde surbasc ismsurfase that has been

substantially positioned in said plane. 7. The device
subjeatd ©l ailensdoneviitecossing spérdtidoaatks isaid cacapisalent mgtcaalss fdracd.

that has been subjected to at | east one processing

operation after said encapsulant material is formed.

8. The device of claim1, further conprising a

c@nduciipy ed%ﬁc{:e%f Wabm! Nakuriigy Cc%ﬁﬁgﬁgﬁ{gvﬁ'c%g&&ﬁ% &dniclire that is

sal d expose onduct I V€ pOI‘tI ons evi ce of
cti Vﬁ[ structure COITprI Ses a

condughifeiT ol P Bl Rl 3Rt R MR o boser

not her board, flex tape, or a nmenory nodule. 10. The

devi ce of cIain18, wherein said integrated circuit

chip is conductively coupled to said conductive

sOr uct dihe deyice opclaiml8, tyhersfin s dovduotize Isti¢tgre comprises a printed

circuit board, a silicon interposer, a motherboard, flex tape, or a memory module.

10.  The device of claim 8, wherein said integrated circuit chip is conductively

coupled to said conductive structure by a plurality of conductive balls.

11. A method, comprising:

positioning an integrated circuit chip adjacent a sacrificial structure comprising a
conductive portion, said integrated circuit chip comprising a backside surface;

attaching a plurality of wire bonds to said integrated circuit chip;

attaching said plurality of wire bonds to said conductive portion of said sacrificial
structure to thereby define a conductive portion coupled to each of said wire
bonds;

forming an encapsulant material adjacent said integrated circuit chip, said wire bonds

and said sacrificial structure; and
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11. A nethod, conprising: positioning an integrated

circuit chip adjacent a sacrificial structure
wa@eopndsiseg a conductive portion, said integraP@musS2007/064028

circuit chip conprising a Backside surface; attaching

a plurality of wire bonds to said integrated circuit

chip; attaching said plurality of wire bonds to said

conductive portion of said sacrificial structure to

t heh&hig Q§1fd' f6rifciO el U8 (RALHY %Q?&@Lﬁa c?gactk‘é’ld%%%t’faé’é of said
said wire bonds; forn1ng an encapsul ant materi al

Zgjd ag Zﬁ%eérgigrgic%ﬂaﬁcﬁ? gf%t a(E 'lga%yé boﬁ@h%f sﬁﬁ' c%n}%({tlgre tf)%?tgo% that is
sacrificial struct %é ﬁg sald ackS|de
sur f ac&ORHUCEXFY PYRIE @Pa%ae fopeldnPpVERFOBES | east a
portion of said conductive portlon that is
conductively coupled to each of said plurality of wire
bonds. 12. The nethod of claim 11, further conprising
t A2 Afe exatlesbofpdaim dhsfughersainthrasmpatpisnrhagtexoess goitalns of said
after renoving said sacrificial structure. 13. The
encapBEbiQfateifial Gt MmbingMART Qichifisial dnictirém ng of said
excess portions of said encapsulant material is
performed such that a distance froma side of said
integrated circuit chip to a side of said encapsul ant

i hod 107 AR I N B Bt i s g of sid

said sacr|f|C|aI struc ure c nprls s a |l ayer of
encapgiyaRfuRtieye rReEpPmatd sush i aa%é%%a RER VS saig fgfegrated circuit
~ Wwherein said plurality of wire bonds are attached to
chip tg aistiicldyeair cofapselaniupatesial rapgas fioa approximately 0.1-0.4 mm

14. The method of claim 11, wherein said conductive portion of said sacrificial
structure comprises a layer of conductive material formed above a substrate, and wherein said

plurality of wire bonds are attached to said layer of conductive material.

15. The method of claim 11, wherein said conductive portion of said sacrificial
structure comprises a plurality of spaced-apart conductive structures, and wherein each of

said plurality of wire bonds are attached to one of said spaced-apart conductive structures.

16. The method of claim 11, wherein removing said sacrificial structure comprises

performing a planarization process to remove said sacrificial structure.
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15. The nmethod of claim 11, wherein said conductive

portion of said sacrificial structure conprises a
w@barabissy of spaced-apart conductive structurBeT/USTIIT7/064028

wherei n each of said pluralisty of wire bonds are

attached to one of said spaced-apart conductive

structures. 16. The nmethod of claim 11, wherein

renovi ng said sacrificial structure conprises

pgrf or AihAgn&hdd ANAihZ AL hARrdH RESRSnd Qid SPYiBiab &k fture comprises
sacrificial structure.17. The nmethod of claim 11,

ej [ ' crifichal. struc e c ri o
perfolfif 3k 1ob8 BBY Peuk HPHiul BRind R LT e g Grcrifcia
rocess to renove said sacrificial structure. 18. The

hod of claim 11, wherein renoving said sacrificial
structure conprises performng at | east one grinding
process to renove said sacrificial structure. 19. The
met hod of claim 11, wherein renoving said sacrificial
stiBuct Uthe nedlmgl ¢ fSdampEr, iwdieraimgenadvidgesesd saonécmt sthicage comprises
process to renove said sacrificial structure. 20. The
perforiihf @ttt ot ghifdidd prdcdésttb @EmeRRId SlcAficiaPatidaié Vel y

coupling a conductive structure to said exposed

portions that are conductively coupled to said wire

bonds. 21. The nethod of claim 11, wherein renoving

2?bg ais j%rg :ﬁrs:eglg%ﬁ(%faci tirrxﬁj@:, gvh%éqflﬁj getn?oevringesxaﬁ) Sactificial &Mc%ﬁrg comprises

performing at least one etching process to remove said sacrificial structure.

struct

20. The method of claim 11, further comprising conductively coupling a
conductive structure to said exposed portions that are conductively coupled to said wire

bonds.

21. The method of claim 11, wherein removing said sacrificial structure further

exposes a surface of said encapsulant material.



