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| NTEGRATEDBALLAND VI A PACKAGEAND FORMATI ON PROCESS
CROSS- REFERENCES TO RELATED APPLI CATI ONS [ 0001] The

w@e@samssappl i cation is related to and cl ai ns PCT/08100y016521

fromU S. Provisional Application Serial No.

60/ 570, 704, filed May 12, 2004, and from U. S.

Provi si onal Application Serlal No. 60/660, 486, fil ed
MVarINTEGRABE DVBAhL 2sAND VA RAGTCAGE AND F;ORMATION
reference in their entirety. FIELD OF THE | NVENTI ON

[ 0002] The present inventiBROGE&Ss to techni ques for
processi ng sem conduct or devi ces, and nore

particularly, to techniques for prOV|d|ng an

Chrough a CRUTEREEERANGIS TOTERAAED RPREA EONS
é@rgﬁi‘” 'ﬁm C}{IQ&Q@ R}Jllﬁaﬁcghels Qélﬁfé§$§ hiPclamss [ﬁﬁﬁﬁ?ﬁbﬁGU@c Provisional

ces é% GA devi ces
ApptigatieSbrinl Nouﬁ@/sa@voza Qdeng 1202004 b fenicy S Pegvisional

el BB AR AL 855 et i

krr%kénc@gﬁﬂhglrleﬁﬁ}ewﬂes pl ated vi as that extend from
e top surface of the printed circuit board to a

bottom surface of the printed circuit board. Sol der
bal | s are conductively coupled (e.g., using a sol der
refl ow process) to CGUBLECOFTHEDOVENTEODI at ed vias on
the bottom surface of the printed circuit board. Wr

Heed cﬂmemvam&mslaé%(@)w%ws%for PERFESHRE fquconductor

| at ed
B S0 R AR B pEE R Gt
@@Mid@)ﬁdlﬁcﬁoxgdevideal‘nﬁoagh ajeadhzr sipudtive. i nt egrated circuit
device). Thus, the contact pads of the integrated
circuit device are conductively coupled to the sol der
ball s through the plated vias of the printed ci rcuit

B?gggésgggongUgggkﬁégﬁﬁﬁh%D(ﬁ?igﬁ§$§§ﬁ§fi U|t devi ces

riu r tsﬁ r Smftﬁgﬂ?ogéééﬁ'&sdnﬁ%aﬂ@a%h% SNEnGERBLAYr B5RE8E685 BGA

ernore, electrical performance is often
denioes)narsietgrhied mocmtr@wedmgp Ia@ﬁmmoed@@@re@e gnehip) is often

mat er i t he r

Groindonb pauieste (AU RS e il R ek printed

@?r\'fhfé 88artl §Ndedds P16 PP RIAE EMend Ebinant & sutfaee 60thd printed circuit
mat eri al and the associ at ed reflomzﬁrocess al so

tbeardl tb@ Hottomprurfacesbhiba griuted circuit board. Solder balls are conductively

coupled (e.g., using a solder reflow process) to contact pads of the plated vias on the

bottom surface of the printed circuit board. Wire bonds conductively couple (1) contact
pads of the plated vias on the top surface of the printed circuit board with (2) a portion
of the integrated circuit device (e.g., contact pads on the integrated circuit device).
Thus, the contact pads of the integrated circuit device are conductively coupled to the

solder balls through the plated vias of the printed circuit board.

[0004] Unfortunately, such conventional processing and packaging of integrated
circuit devices suffers from excessive costs and complex processes. Furthermore,
electrical performance is often compromised due to these complex processes and

material sets. For example, the multi-layer printed circuit board used to support the
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[0005] Thus, it would be desirable to provide a nethod
of processing sem conductor/integrated circuit devices

WO bas/1:5683 comes one or nore of the aboverecit ePICT/US2005/016521

deficiencies. BRI EF SUMMARY OF THE | NVENTI ON [ 0006] .
itegatgidviyctis davicesdondsl taby cspansiyemdiltevase, tiresoldes ball material and

had
e e T s oo R RE 4“19‘6?6 A ovi di ng a

sem conduct or devi ce supported a carrier structure.

T0R05¢ arFhusy it stoulbe dasirale rf%@@vaie;ﬂ ethpd e PICEFgs fr om
SerhichRbuIhAGRON oifdif Rl Bt SIEUEAY RnREE B tHefiBove-
Sem con evice to a second surface o

esvited defigtmdied. ure. The nethod al so includes extendi ng

a conductor through one of the vias such that a first
end of the conductor at |east partially extends bel ow

t he second surface. The method al so i ncl udes
el ectrically coBBmmﬁgtmﬂﬂﬁﬂéfCﬁBFHEthﬂﬂNTKENconductor

i{?@%} pAFg: an%i?o%lﬂ%ese v on P tor 8@%}} se{stfm{/?fbmn a method of

Brfo%%&m o 4 SSIBbARRor AePiBEisGROUEEd. OThdIRiea mcﬂuwsq)wnﬁi@ﬁg a
he sem conductor device includes an integrated

s¢miconductederise §ummtedé>d apprrier SHpeties: Eterqm@xrsgucturrﬁedeﬁnes a
ARGk Be PR tE b B SLRER B Rl kB e S onacor
Hetiegicat &dokd SiGHck ol el caftidr StractBRC @ Iﬁd}ﬂ‘l&ﬁ@l@O @chides extending
carrier structure. The seni conductor device al so

reendustes thropilpa¢ pf fie yias sushiihet vfisst ehehthsrondystor at least

condyct or s XL & h e
e B P
belingtanetheepation sbtHeaotductdito apottiar ofthe Eerﬁil&omiuce:a Qllevwe.
conductor is electrically coupled to a portion of the

Ldﬁﬂ?ﬂr K & n‘p%%kﬁntot}%gyé&lﬁ%lawwdﬁﬁﬁﬁqf o) eéeﬁt ¥kntion, a

not her exe the present invention,
serniebitidtarfdepice temeiidgd. aThcemnmomﬂmtom dediey irdudes an mtegrated
provi ded. The nethod i ncl udes vi ding a
&I &?@PBPOWYC%C%E "o camsh stctuge efines pglurality

fl' $iEs ﬂ@'{nlr d fifst %TA{;& ¥ ﬁfé cq{-arfér RESctBreldidc@hd thy 1rR£gr¥fe@%1rcu1t device

ron1 rst surface of the carrier structure adjacent
tdhesesend swfsteof tdre qaawrcsarud;toraa RBecemicadnftacdevade alsmeincludes a

i PESandigiorh B 2T R fodatgrssricoiS B e B such
ﬁféf 5%9& eBd of BRhIBABI RSt leﬁ%a@ﬁélﬁpﬁctﬁiﬁ ‘Belo‘%‘ih@ d6sond surface,

l ocati ng conductive contacts at |'east partially
and another portion of each conductor is electrically coupled to a portion of the

integrated circuit device.

[0008] According to yet another exemplary embodiment of the present invention, a
method of processing a semiconductor device is provided. The method includes
providing a semiconductor device supported by a carrier structure. The carrier
structure defines a plurality of vias from a first surface of the carrier structure adjacent
the semiconductor device to a second surface of the carrier structure. The method also
includes providing a template defining a plurality of troughs in a first surface of the
template. The method also includes locating conductive contacts at least partially

within the troughs. The method also includes aligning the semiconductor device above
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within the troughs. The nethod al so includes aligning
the sem conduct or devi ce abovethe tenplate such that

w@roosasss3 a portion of the plurality of vias aPCTOOS20%/16521

respective ones of the conductive contacts. The et hod
ah@t@mpﬂmp eedhisthel at deasompiortign af themdurabiyipfonasaligs e thoespective

Oélg%?] hgfc t t1%:/'?o1 2&#&&& V'?]ixg &g{h%atafsb 1&{19&%@ Jnf ?ﬂ‘ﬂﬁﬂ@g fifst end of a

onduc

%@H@l&dtmdu @h@ bf fR\dos&uctive Q@&]ﬂct&@@lﬁrvﬁtd’lﬁbﬂdﬂlg/ieﬁecaﬂd)bﬂrdi‘rbfthe
exenpl ary enbodi nent of the gﬁesent i nvention, a
pendistordp apopEasef the senisepducEr ds¥icer device i s
provi ded. The nethod includes providing a
J6009] ondlcmirding de yétemothep prenipdatyleynbadimasnt iof thegireseat mvention, a
The, ¢ ier structure defines.a plura of v

ool Rearesaing boemyedcipr eérrcesl plisase T acibi inp e
gﬁmlaﬁtg%%hﬂéonﬁﬁubr:&eﬁ& sl S etdieC&nRiurt Nehe carrier

arrier structure. A condu t|ve contact 1s provided
ehiowreadefinens phzatalp;tgrotf VS f@tn a fiest surfiacead|tlzcemticn shricture adjacent
he car strycture. The

second s
R PARIHEE SaT P Lo P PE e 5T B b Spretive
tBnPEs BlovidlRl Behd uElchit @ poRiipGitthe vRADEdMER tljfbod%@d)ﬁlﬂs@face of

second end of the conductor to a portion of the
skewarsectsictwe. d Ehe mthop@@yomclu@qsowm banding 3 Brst gudefieeonductor

SRR oA SRRRG Mot o SoREAE M ARG Ll Bl sonductorto a

FRMidieofithe tdniesndidtdr deeige.at ed C|rcu|t devi ce supported
by a carrier structure. The carrier structure defi nes

ot SALEHBE 1 LS Bl S U AGE Pl cpt invention, o

rer ruc acen e’l n

@QMid’éﬁdtﬁcQotadéS'ﬁiéCiﬁlﬂr(ﬁ'uieﬁadﬂhe@émtobﬁdrﬂﬁdsrrde&rceSiicrludﬁswmentegrated
The sem conduct or device al so includes, a plural |h
cordib deyicesuppatied by a serict ﬁierrélereaa”tlaeeﬁ@r stHctwg dgHies 2 plurah’fy

Sva d E fi tr&% d dt{%ﬁe Shfi thﬁ(:fﬁre 59 fhetl{}t% éi c\}\}c%lﬁ device

conduct1ve contacts is at east par
ao Besqmﬁdtsunfecemf&h@éambmmictural Theyseulilcamrhrstor 'dih'ece also includes a

sem gon uct r device al sq.i des luralit
BOae o Pondiedn coRtaethBoR UL en ad B0e1 Btocg Rt fhe carrer
@ﬁ'ﬁ%}'uf’é |Bach RF @H&&n@ﬂ&w@%oﬁt@@ts Yé étsleasﬁ)z{rhﬁﬂ aB d HitteRfBpective

conductor s conductively coupled to a respective one
crnfne b theqdwdlitt ofweasc: dﬁteasemmondurdomdaywcalud) includes a placdity of

Conductor el 3. SORIUCLI MELY ool e Lo A ROLLIO: 8 bfe vias. A

@Eé H'@?e&c@t%%hu&l?ﬁs cBH&I&t'VQlS} cbﬁpl@@f& a Ha@ﬁ&rt% Qrﬁg of frem

foll owm ng detail ed description when read
condistive orntedts,lant heecwdomd af padigcodduadtbhig conduqtlgely coupled to a

pgptpo%sc; Edsetrrﬁgct)ﬁducgocr:%re%lcg g to

BRIEF DESCRIPTION OF THE DRAWINGS
[0011] The invention is best understood from the following detailed description when
read in connection with the accompanying drawing. It is emphasized that, according to

common practice, the various features of the drawing are not to scale. On the contrary,

. the dimensions of the various features are arbitrarily expanded or reduced for clarity.

Included in the drawing are the following figures:
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conmon practice, the various features of the draw ng
are not to scale. On the contrary, the di nensions of

wo b@sumsBbus features are arbitrarily expandedP@r/us2005/016521

reduced for clarity. Included in the drawin are t he
f18912wi Fig. ¥ isquside vieoo 2 wire hondedissmicosilepsondesigedn ageordance
sem n accordance with an
\gg(léh n%rFéa%{éf/np ) bog{ﬁ?é'rlﬁ%)? }ﬁag)%geﬁﬂnlvent [ ent i on: [0013]
21is a. si de vi ew of an encapsul ated wire, bonded

TP orkiacd isra e View 4fan seaivdaviv bonded seRisepiugtyr device in
SHOAGAEE Wit dn Sdahldr SRS B 18 fbres gﬁﬁﬁéémﬁ'ng S

are | str ns of awre oper ati on
f r a s nduct.or .dev e i n accordance .
(Pl Es duna sy @Hﬁbﬁr% G S biroad Becdemion fdpresring 2
f

O e Bl R PRy SRPLIRICR P Breson
accotidgnce with an exenpl ary enbodi ment of the present
i nvention; [0016] Figs. 5A-5F are side views of a
POPIGTS Hip K BREE VieR oFfan nSHTIGRAMES BIndd@ ¥éhiRohductor device
accordance wi th an exenpl ary enbodi nent of the present
Nntleerﬁaqk@dr wiledondy inricgerdao: with an exeshplernanghestiment of the present

gﬁgn processi ng operation of a sem conductor device

ccOrdance with an exenpl ary enbodi nent of the

resent i nventi on; 018] Fig. 7 is a flow diagram
,[QQllﬁt g Ag-F ARSLSH 1@\|vs pf ®PIsesSHg qperation of a semiconductor

SEPRE AR U B D RSO
19] Fig. i s aflowdlagramlllustratlng another

0
k@llﬂbd Figs. 6%@8 855 Side wewa of aubrrdwencsing apsraigyor a
SHR ki o e o SRR OE AR o AR Bl e pregent
irventiél;ow di agramillustrating yet anot her net hod of
processing a seniconductor/integrated circuit device
{0V18F CHEaneq v H‘ia%'%nﬁﬂl%@ﬂ?itﬁf Ya 85064 b Oi?l%tce&fngi‘e
pr esent | nventi on TAI LED DESCRI PTI
BmEoﬂ'dL@or{lmem}edA}grcug ddvihe meiogprdahee wigh ag exemplary embodiment

F{H conduct or devr ce and integrated circuit device
of the present invention,;

[0019] Fig. 8 is a flow diagram illustrating another method of processing a
semiconductor/integrated circuit device in accordance with an exemplary embodiment

of the present invention; and

[0020] Fig. 9 is a flow diagram illustrating yet another method of processing a
semiconductor/integrated circuit device in accordance with an exemplary embodiment

of the present invention.

DETAILED DESCRIPTION OF THE INVENTION
[0021] As used herein, the terms semiconductor device and integrated circuit device
are intended to refer to any device (bare die or packaged) having semiconductor
properties such as a die, chip, packaged device, etc. Further, the terms may be used

interchangeably. Further still, the term semiconductor device may refer to a processed
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are intended to refer to any device (bare die or
packaged) having sem conductor properties such as a

wale@s/1e358p, packaged device, etc. Further, thePCEUAE05/016521

may be used interchangeably. Further sti II the term
Sgng@mdmu@ deview (e, Q,Tdyp o8 fligrmapbgprocessed in that it is mounted to a
processe if,cU a chip or

&Flgleﬁgr sng) gg Eg ed 10 £ etc r%gréo%?ac&r% ﬁ%t 5d to a

carrier or substrate WI re bonded. to el ectrj cal

dovd2dctAs u@ldche;em [tb@@g}l cagtagiRad 1p Etended to peier toagy conductive
{

SPOLEEA B8 AT DAL ik, P o

st@iwhduqievdsviceror @rsabyichie/Earden, andsmot tindied to anyiparticear

or a substrate/caryrier, and i,s nqQt limted to an
carfiguation. 1essraygnleat PoHactpad g%ﬁﬂ ‘é’nd‘a\“b"&ﬂr%?c?g Had

&ﬁd@ct@o&gﬁ‘%ﬂ &' 15 2V PSR FANEHE 108D zlmwse a contact

cont lI'gure recéive an end of a wire |oop. LIkew'se,

Ppad antydeta aductivg e @ xcarderdrisubsttate cordigusedctaredeive gother

sua grate cog cgg}gred to receive another end of a wire
QEaWisdondehi®oB] As wi Il be expl ai ned t hrough

vari ous exenpl ary enbodi nents bel ow, the present
i[08230t | Snwpl bwc)@anqb@mowlfwampem@anaﬂmmodlments below, the

sem canduct or nd cosi ef.ficient

FFOERCET HioBeRt Tt SR g seflcEad g8AGs tond cos
PGSt nRAh MBS PRSdebsint somiddtdutoalbvitdsy. The pRgé@idRebntion has
senm conductor devices that utilize conductive

vatticylag phIdFC@bllléYltOGPas}li?gedééW%ﬁ%?r deyices thay utlipgyconductive
g@@?/%pg)lgfeasl%ga%gltr thtV\% o? for&:?oxﬁ?l%éaege% c%? X&Iﬁgct Qﬁ%hgthe p@%ged

sen nven I'S

|dietrick eslg B@A@ﬂ@llceﬁ\}i Q@W@Vﬂgtﬂe@rmnﬁ mwsntmaﬁmbtalimlted thereto.
enbodi nrents of the present invention, in a single

graserting oertaineramplary sabedineatss the regpnt lrgze%?fu i & sipgle
%?Jééae?f{lg?x%g{? duflivEBYn ?Ei;(g gma%o &uétﬁr@%tall B? Eﬁt%e?é)l r}{a)p% R¥ffned at

ucture con uctlve
et petiflor Iﬁmdwtahraﬁu:g Istractmtea(Z) r dohduatave ma‘énr(aszhreg ahay e formed

and (3) t t b .b
outib R B4 Brog RO SRS AP dNieT B9 ey ARWFE bond) may be
%‘f&q&&f thgelﬁﬁ;{,h@dc@or gnpl ary enbodi ments of the

resent 1 nvention, ree-di nensi onal packaglng

d f f .
e
denRa Qﬁéeﬁs‘forﬁ[ ﬁg iltB@ErdecHivith différentasists &€ bXilEMr 9cond

sem conduct or eV| e 100. Sem conduct or device 100
level indersonmetiégr @tgdocrdifferint pielydepandsfis(peoygded. a
sem conductor die) supported by carrier structure 102.

'fbﬁ%‘]’ugﬁ gl Pfs(?gs'i@é xfigw@frsé‘rﬁicbn&i&‘{dﬁﬁvibg‘l 00S Skmidéntii@bedbvice 100
as being~in direc
includes integrated circuit device 104 (e.g., a semiconductor die) supported by carrier

structure 102. Although integrated circuit device 104 is illustrated as being in direct
contact with carrier structure 102, it is not limited thereto, as another structure may be
provided therebetween. Further, although integrated circuit device 104 is illustrated as
a single device, stacked devices (e.g., a plurality of dies/chips on top of one another) |
may be supported on carrier structure 102, where one or more of the stacked devices is

conductively coupled through the carrier structure according to the present invention.
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contact with carrier structure 102, it is not limted
thereto, as another structure may be provided

wo b@saimssween. Further, although integrated ciPCUUB2005/016521

device 104 is illustrated as a single device, stacked ]
(@026t e Ceraergstructurgll 02 alay by cofistatictedl/in hinpef @numbgr affconfigurations

. anot her. be su rteqd on carrder structure 102
AP GHI G TRk G SRy A At e shidture 102 may

e ag)wﬁ%édvc@ﬂcmt b8l Behibhe@ MM rhdCoCAEdrifilc caliidiChdWeer, as will be

according to the present invention.[0026] Carrier

skplained hereir) 2ammgy stoectero 62 maytdsdiribly hn fabsicaigd of aisenple and

configurations and i ncl ude. any of f
RERepRR CoonptRyerio, FOF bxamilp. i Slptur I B HEEbe L) pe a
BblyRicid/flAstic Whdet pOAT ashéeaafmy;ﬁ?reﬁa,qﬁﬂﬁﬁemn@ poBimide, etc.).
ceramc carrier; however, as will be expl ai ned herein,

ler~structure ' [
A € et Tl 7 T AR B et 81026 BloE B fom (1)
QFHrEt s@ffasd ddisdetit @itcbPaediycuitdexiqedloyre (2)ad ebawt suefasdaehy from
(e.g., a_ sheet of_ pol str%/rene pol yur et hang, .
poEgIRier gircuig deviye l@eoénq uees Fi2erarenot nepensarily of apwpartgular

. Of

P T BOREL O A C B R bk Sgepprmodate 2
wdre(bdndimgzeciqas willibé expdaiavdyeldwlrbui tiieggremnatdintiaddaisuch a
device 104. Apertures 102a are not necessarily of any
GORMSERM shape. In Fig. 1 apertures 102a are shown

as having a tapered shape to acconmpdate a wire
p@028] nA tawluctiespath (¢.ghwiryintlading thateriabwjuchlas goldnegpper,

afe not limted to h f i .atjon. .[002 A . .
S R Bk 85 8RR BT o bR By aevice
364 ¥PInd 10w aREHee G4 darfideiuctand 102diMBie spi¥sly, tas esfductive
etc.) Is provided fromintegrated circuit device 104

pathtindudesveegonduetivedalld06 daer peplidified fieq eis balipandpyvire 108

specifical l this .conduct | th . ncl A .
EBRttk e o a4 Be HTHBbhAR B AriAEb EReed cirquit deyice 104
26, & coithé phABf etéaadi BRclibesvetd TOM) apecfrabRgconductive ball 106 is
Wi rebonded to a portion of integrated circuit, device

fomeddiqn g Péftﬁ)l@rﬂfe%if e Hifusiss, ifon exgmle an electeenie lgmpreiEwand
04 e .
é‘oer%‘?%(ﬁg"e ﬁf/\na‘?%ty‘%ép tﬂg ?‘ﬁ%#l"‘?%@f’é*xsae#%?%‘%dﬁgﬁp Fé%(gg“t %ﬁ‘%ﬁbe

Eklﬂm‘he@ fird gﬂyatl@ﬂldéthi.l Belowi-FD ewample, indehaedtonofith Rigs. 3A-3E.
construction of sem conductor device 100 will be

i i ) ' . ; I imilar ¢
FOPOR . 18 3 bk AR SlniCiRbtor BEHAII RhicIEHsatiAily cimilar to
sanicondbisrtderice 00 ¢ltustrated ity Figh 1iexcapt istt aerhicahductor device 112
siml|ar to sem conductor device. 100 il |l ustrated

frcdides casapaiant HAwiiEhPRoaRREeT i TeREPL i bdgvire {§degonductor
Zﬂgf%ﬁ@f%gﬁor}(}f@c WhiGR9aR3pgul ates integrated circuit
evice ,

conduct or

[0030] While a single semiconductor device (100 or 112) is illustrated in Figs. 102, in
certain circumstances it is practical to process the semiconductor devices in an array
format. For example, a plurality of integrated circuit devices may be processed on a
larger carrier structure and singulated therefrom after the wire bonding or other

processing (e.g., encapsulation) is complete.

[0031] Figs. 3A-3E illustrate a portion of a method of processing a semiconductor

device. At Fig. 3A, a portion of a wire bonding system is illustrated including (1) wire
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108, and a portion of conductive ball 106. [0030]

While a single sem conductor device (100 or 112) is
woRklosg12sat ed in Figs. 102, in certain circunmstBC/es200$/016521

is practical to process the sem conductor devices in

Bondang tayl 301 (eag., capiltare $00)p(2 wite Hduwhich eyteads through a passage

deigabSomrs burdits fogb S0 858 (i GaPReDs it S e movament
8f &E 3@11ﬁu&ﬁgﬂi‘m@%ébiag@d@fineau)F%r@wmﬁgsdoagmee. g.,
encapsul ation) isS conplete. [0031] Figs. 3A-3E

| trate parti.on of ' o
Ldg:#ﬁ o :%Etgr gf«x, FikG, b@élfif?lﬁttgcgi@g)% qg&ogéd %La%‘%%ﬁﬂ@?bgmﬁaf% direction
LRAGhAIG RYSIEST Wite BO4 Usdxtaided thirowdhupertgre(302a defined by carrier

w r ebondi ng. t ool 306 ., capillar

C e. g ary 306), i

gomtum POP, with Bigs P é%w aacla%?«ﬁslﬁ@@%eﬁm)étareé@%ﬁw’fnég be formed
ondi Wl JRTY A f

B 9 ahier IF Sy oyl el bibe A8 PG e o

Eﬁill%ﬂ: Hidfoﬂéaﬁ]dbvﬁt@ boading dP6ratipRORPImencesi GlteDAfivelyapertures 302a
ondi ng toal 306 is nmoved. in eneral |y downward

wiay be dorgreddychlaserar the %‘&W’élﬁaﬂa?g Witie bangig opEratiQi-ended

t hrough aperture 302a defined by carrier structure

A033] wilt Figni3Be withamipe 308pi308 atild s ekpsgrbdsitianm energy 310

%gé&g ‘g? alggéﬁp\@d %Jrﬁgg ﬂk;gs(sj B@Hgﬁgé{ 6]8 %1&% Q \%ﬁg %[)4 % form free air
BLIE364C hefwirRbofdink k6l 3061OMRed Bivartis rehowel sugface of carrier
operations commences. Alternatively, apertures 302a

stayctize 302 freBigh§Cawithsdre ddamp RE8 ptilk o aielpsadpasitionwandawith

bondi 0 ation...[.0033 Fi g. ' ' .
Seme 2 F AP hShe BPiendO KEtn it Sath 2P sk wid BorflTBol 306 is
Byt e she thaPired Mg bhil B&Ja detitsaRPIf (€4, heltpbecontd athched with

wre 304 to formfree air ball 304a, and wi re bondin

awadhesios, éte.) Frup 8 partianefragerivm 30D ilora tpepiisallpfaccording to

carrier structure. . Ei i i .
G Stenbed ptlofintats of e okddeny bt iR TR 304 s
BRite®indp el Rabtic Qtrvetae (ergge portiorbaf the 3fkfiar isaneiedyythes being
bondi ng tool 306_is further raised, such tha%t free air .
wpredg &rgtos eAactcgrdlpg 25| qthggx&mpl% pm})o%ggghsé) 4he prepeuy tnvention,
%tflan ReRER 'éé/ g fieb ﬁr)oaﬂ @b@ag d 4tRRh & t0AREEAHELstructure at
a. re specrfically, accordi'ng to certain
ﬁ?é&iﬁi’ﬁx}tt@léylsﬁig’(mgdltrfﬁif/@ o0 hin hdiesive éis edditiom toemtapenad apérure (where
warm free air ba 304a is nelted into the pl ast| .
ﬂ}eralpém!eés taégeg at the sH{ﬁa@q Qfihe earrigStrugre g‘ro?@ @cb@be)c’onductlve
[ e e ' .
LY PR SRS Rl e kLA couciv vl
trndtitdrisitactoed dre @Bogontehplatedai r bal | 304a) may be
attached to the carrier structure at the aperture
r(ﬁBQP 3fx‘ FRE RES Wit QY aiPBal PEIRSH YR delte@ POSitibR Ml Qvith wire clamp
apeted aperture (where
308 in an open position, wire bonding tool 306 is manipulated to loop wire 304 towards

integrated circuit device 312 supported by carrier structure 302, thereby forming a wire
loop 316. In Fig. 3E, with wire clamp 308 in a closed position, after the end 314 of
wire loop 316 is wire bonded to a contact pad (not shown) of integrated circuit device

312, wire 304 is cut/torn from bonded wire loop 316.

[0035] Fig. 4 is a side view of semiconductor device 400. Semiconductor device 400

includes integrated circuit device 404 supported by carrier structure 402. Carrier
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the aperture is larger at the surface of the carrier
structure through which the conductive ball enters the

wap@stiese) . Alternative configurations for secPCT/ng2005@16521

conductive ball to the carrier structure are

SO
ot D3 Hehes]:008e PR ApIHresst s fhat PR Bog) () Bairst surface

2048 i M th t rian . . !
R
&?dﬂitﬂ_l&!vﬁige@_zﬂ twiﬁ gﬁme&(xtamﬁc%mw@e;pammtg rcaulfidd thereto) extend
clrcult evi ce supporte carrier ructur.e
fror thp{ovwes shifaey of A g%@ﬁf%@.(ﬁrﬂu&h Cg).na‘ﬁ?vevha{hﬁ 4&5%8 bond
. 08 .. it . . . .
AR BORRRLo BT e B LR 7 ROl devic
S0P VEImiebndutte geaice d00 inctudet enapident3t1 D, which enc@psulates

cut/torn from bonded wiye | pop 316. [0035] Fig. 4 i .
Eesatog Bt desaes ALt aoRduGiorHath loab 40 andgmorisiiafbopfuctive ball
| € M 11k Uel&ird “Ch e b SRV andi £ th
57550 155 0o B2 Spce et ot
402 logfsiineisleast pantially positieyel dbove snotiiraftire loeps 407) to provide a

from (1) first syrface adjacent .inte ted circuit
YR ECIED ] PRAEa ot asBL S Rt RE S Rg0 r om

integrated circuit device 404. Wre |oops 408 (w th
p0036]ic tHigee SAaTH BludidBe en aptroatitarxenplary esabediandni ehihepeesent

| oner s ce of carrier ructune -

st VET5 g g et b a e ol B usep when
Pﬁg@@ﬂl L AcSRA AGe PEASsideK the hewes. BfFikBAggeai@hductor device
CiTcult device 404. Sem conductor device 400 incl udes

66 aiHusteated andonelhdestintegrigssaircaitasvicn S8 punpogted by cairter

devi ce 4 . conduct.or/ el LN of

B 00 Ca O DAl Rhciifes SBIR afr R

408 are "stacked" above one anot her_(one of wre.,

[@N33% ils Fig. SBeatsnciftomnlate PYOyuurk Fl%ﬁif(@a tfé?B%‘%g &%oﬁi’é‘?‘”‘lﬁd for
f wire | [ e |6

s Hhisk RS R ot GuRlo Bt Gy TR 2R EBIIYSOS (e eold

Réper, driAgisdilsaha agdpridraredpire pesiinemit deagt parbaldly within troughs

of the present invention. _V\hid e,qr}gt i rrite% élhere @é e 502

8A6s Abads aesemisapdier fiourerqC induling Miggeed SRafdevice

glicll Larkisr gﬁé%%?%@t i(si Egﬁti Db PSteRip1dib §068)hGRat dpBrtfiied 504a

sSem con vice 500 is i1l'lustrated and
align withsonduceige 8aléd58.r cui t devi ce 502 supported by
carrier structure 504. Carrier structure 504 defines

sl ur 1%%4@ WiREIRbHE PV AR -wil dOhkd btk cofBctive balls 508 and
tencil/tenpl ate 506, which defines troughs 506a, is
pontattdads (ot shdven)tofrimtegratey cpreuit dedtn02of ALkig Ebrmngansglant 512

devi ces. Cond [ .balls 50 9. | d,
REPTBRPS oF AR RS Y e o0 B Butr AR 1637 FiLeftkased
RahichAilYoretide B 114! QYBRS 5F, packaged semiconductor device 514 is de-

molded or otherwise separated from template 506.

[0039] Figs. 6A-6D illustrate another alternative exemplary embodiment of the
present invention. While not limited thereto, this embodiment is particularly useful
when a large ball is desired at the BGA side of the device. Fig. 6A illustrates integrated
circuit device 600 supported by carrier structure 602. Carrier structure 602 defines

apertures 602a below which are provided conductive contacts 604.
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506a. At Fig. 5C, semiconductor device 500 (including
integrated circuit device 502 and carrier structure

WG p/11258posi t i oned above tenpl ate 506 such t hBECT/US2005/016521

apertures 504a align with conductive balls 508. [0038]
{804B] g FobBxanlecatiepausif: G2ensy befdimed éonbeplasénsheet. In

conduct i bal |.s 508 d.. t d
e ks P PSR e 5% AR b B
Sirfack $n F%gg %'é? gﬁ’%hg‘b?{stib Bh&ET BheCorkiub G foildRyy BEsebbivalyGiched

wre |00 orm packaged sem conductor device

g;lﬂ)rrlné&bnﬁilcgive Sentapta R4ged hetssineyritudrilied, penghed etrhed og
nol dedq or ot her e ted f | at e 506.
DoGRuRe Firited S eyt sReE RRER st ST or nat 1 ve

exenpl ary enbodi nent of the present invention. Wiile
[0041] i i Fegl 6B wiinstlonpstfbsrevhs dordast batwegngonduefvgqoptacts 604

useful, whe rage,bal l i e '

ESE Sl D5 Bl S B B o B B enta
86y isGRoBiald svRpaEERttdjrcaBdevies 660 andwire toopd BO6 Cir FigeéD,
structure 602 defi nes aFert ur es, 602a. bel ow whi ch ar

polder ndld areoppadeetively uRicdde € GO PTOHIST rHiow RiRSFHS) i the lower
S SRR G RIC6 AR YD SRR i BRAR AR ARhuctor device,

o rocessing, a’con the 11 ke

na e di sposed on g surfage (t.he bgottom.surf [

8421 6 Ao -4 e fopabpameDet-ating Beloia gEPOGE A  may
v SindlGhi ;

A AR e A e

agsemdnventibhe Mara specificaligdiigt brefasengeapeatly do S aemglary

e i o S S S R i
HR ko ﬁ{e dxBLBh AL GG sCHbde MRy SPkbturks FikewifCalthough

1
encapsul ant 608 15 provided over integrated Circuit
@y iBaelatd @emeral lyvor the ExamplawGeuctunesillystragd, indtgsd §A-SF, the

bal | ! i i
Pt e Soathteh b FENEH T afuion P\ Bepb S v
ERRhackS, S8buch IPeY. ©h¥lafes pehdiallPptaIAE kgeslasaiucuneiilibsrated in

device. [0042] Figs. 7-9 are flow diagrans

FigsusArald, ithgmethod o8 Fig P ipnejdimiedig the st eanliguration of these

device in accordance, w t [ . :

BB RETTE o (ns 1o Slcilhy i8R B WRRRLN cmbodiments of the
PRAEh iheedib, fldW Biagrant Stepd itlastgaedinaliiby. 1Pmialibe omitted,
exenplary structures illustrated in Figs. 1-2, 3A-3E,
aeedrangedhionvasdesy or suketitiedhod of Fig. 7 is not limted to
the exact configuration of these exenplary structures.
0B Fesferting MWD thd exentplarglpadeessigemethallof Fip 7t htestep 700, 2

ic)e(nelicolnc?lictorsc{ezi%gtsggr)peosfteld lblyl'iiscta;r?gresgrui;tﬂre':iis %lsdvic?e%_. %’r egia?meple, the
carrier structure may include any of a number of materials, and have a range of
thicknesses, so long as it satisfies the mechanical (and other requisite) qualities desired
of such a carrier structure. For example, because of its low cost and machinability,
sheet plastic is an exemplary material that may be used for the carrier structure. The
carrier structure defines a plurality of vias from a first surface of the carrier structure

adjacent the semiconductor device to a second surface of the carrier structure.

[0044] Further, a plurality of semiconductor devices may be processed at one time,

wherein a plurality of integrated circuit devices are supported by a relatively large
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method of Fig. 8 is not limted to the exact
configuration of these exenplary structures. Further

wa@riosii12s83 t hough Fig. 9 relates generally to tPer/US2005/016521

exenplary structures illustrated in Figs. 6A-6D, the
reetriv dtradturs, gnd ftérprensssing of the deviges (eeg. exiaghonding, encapsulating

B0 Aty P R P SR ied PN E il &

tsbmidonasast dévisegnt i on, fl ow di agram steps illustrated
in Figs. 7-9 may be omtted, rearranged in order, or

it 4 ri . .
BB X5 TR O AR RGP Yondin oo
jesttemdedubionph day bEhe ¥ia3pacH thdt bfirsh endof the cosducturtati teast
Is provided. For exanple, the carrier structure nma

inaeiallarexignds Below the sesend syrfass: &SP/ 04anfienaiybalh is %ﬁ”@%ﬂ at the
Ot SRESaRRSR APAly A, e G4 b i TEapiAy i
cantabtewitls thetsetandesurfaos o £thanpirier stoedaes it efepiZ08 (Wwbivh may be

cost and machi nability, sheet plastic s a enpl .

SRR PRTaEE Hag o 0S beeteoerled 1 e e L T @ Hreo aic

138 iS@atvnh 1k ;%iﬁé:l[ﬁn%ﬁ!a@@&itﬁtﬂé‘ SeEcld duyraed. vias from
first surface of the carrier structure adjacent the

a

] t i tQ,. d f f th )
I r AL At Pkt BEFEREPaierF &, Apigisp i
SRBEQNY UshsIEd Eiﬁa/%)&ﬁén GBtheR@mionaeasEdbvde (813€ aldoRBct pad of the
wherein a plurality of integrated circuit devices are

seppondedondevice).eFer ¢xaaiple, stgp Jé0 arayiiaglude wire banding asgeond end

af.t.er pr.ocessin f.th vices .., W rehanding,
R i e e b
ReedhMtHl@dbsdimphof tHe pres@lt irivehiibly, stips 762 WANWOE; 1708, and 710 may

devices. [0045] At step 702, a _conductor (e.g., a wre
SR vEFTHRAS Pregestins oba Wiiedo FrYR HEpt Maksi lpon Betwgeniggpntact points

. . T
BRG0S0 o B8 B8 SR OB B RO i pd o
shy fenrticondttosieyice)04, a free air ball is formed at the
first end of the conductor. At step 706, the free air

E@Mq’ SApgt%Y‘aglej’}tg?tl)ttﬁﬁrséonHﬁ‘&&i fﬁhﬁz Ye hfb{:@&@& afbe X\%éé:gn&? gzgre loop as

econd sur e carrier structure. At s
(deduribhd abgyvehie stopr 72504 aAT0 G68,eintl 1Y 18 tsegh thetthe s¢read wise loop is

appl.ied tqQ the f. ir balLl while t f air ball ;
S RERLNO N N RS .

?H&lia%@@serﬁi@%cﬁ]ctd‘i\tdeﬂc&p 710, another portion of the
onductor (e.g., a second end) is electrically coupled

BHBCEAAR o S BARBTEEE A G oSl ol pantueo
$4 &R apfskPat8P procide dPaidetd BapbAdictreeeed end

[0049] Referring now to the exemplary processing method of Fig. 8, at steb 800 a
semiconductor device supported by a carrier structure is provided. The carrier structure
defines a plurality of vias from a first surface of the carrier structure adjacent the
semiconductor device to a second surface of the carrier structure. At step 802, a
template defining a plurality of troughs in a first surface of the template is provided. At
step 804, conductive contacts are located at least partially within the troughs. At step
806, the semiconductor device is aligned above the template such that at least a portion

of the plurality of vias align with respective ones of the conductive contacts. At step

10
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of the conductor to a contact pad of the sem conductor
devi ce. According to an exenpl ary enbodi nent of the

Wee@samsss nvention, steps 702, 704, 706, 708, BCOUIA05/016521

may be viewed as processing of a wire to forma first

0B e fisbpncoef anmdut:ﬁ@o iscwine bendeg it onsof thi eordystive eanjasts, and at
t the sur f of th ryier S [

3 1B ieiaed SEERC P pRERal whr Roffid LRty S b0, 7,

RAbmfdoRBuctdrddeveRqERE R RaRSUSHIVT tiegentiCoriuone de¥te)t A\tiseep 812,

a second wire | gop as described above in steps 702,

Tosenrigmduyiog devige|ard the sirsthanded cquscios axsrracapsilatado g step
N

|824(}),gcg§ F‘i%éd‘gggrgtg@.ts dﬂnﬁ%ﬁ&u&&; c%gﬁe @ioﬁ‘g tﬁ@ z]{héf sgltucmré fnd

senduecine U@it@crts)de‘sd:pamtec! ﬁﬂrﬂa&he Wimpdite po ﬁ:b&xdetanmckaged

sem conduct or , devi ce (including the wire bonded

é%‘ﬁ@@é@‘tﬁ“}rqeé”c@ncapsul ated to provide a packaged

sem conduct or device. [0049] Referring now to the

¢0050p| Referpingaesistoribe exdniydaty phodesgng Rictimtl o thep 9g6step 900 a
ucture

senj conduct r.device orted by a carrie
S GBI eviFR SVPBRT IR Akep iRt St derce pFRsade g carti ptructure
ﬁgﬁffés%ﬁvlﬁfaﬁfg} 8¢ Vihd BOmIWIERGeROS of thE coeF sitlictat raHj%lEéHt €he

adj acent the sem conductor device to a second surface
eémichedustorrdericedo ruetond surfidte of ttlepea@Oer, strctuegphbistep 902 (which

A B B D6 205 B a0 8 o
T8t PIrEoR bEtHe OGR! Rhceht the ascbnd Aurficalolf theWatddriitrub@re. For
troughs. At step 80 the sem conductor device is

skangplech eimdvetivelayardess), atceppaidpil phihie like) mexbe provided adjacent

L S LN

e bRfetched @ EHEL tBE chidnbtitecdidnse dA{ QeP9®, affirkthad of a conductor
conductive contacts, and at step 810, a second end

of
isheire berfledite ong of mepembwﬁa@ gonterts Abstep 800, grseeqnd end of the

%gﬁﬁu%%? 8'50 ed t8 %)PQ)%K?I of tfle gegl[iﬁz@r?ctuﬁg)?ﬁe%e g@%ua contact pad

sem COI’] ev ce ste e semc

dethe @,emiimddﬁdwr (Wvlic&) banstep 908) nhlejsvatrmr:or&luetoe dedips anhchme cknre
At step 814, the enc?liqst,ul at ed seni conduct or devu;

bamdfﬁgowhtqﬁorﬁ 98 EAPSOLHods LA ReRL 9 - ST A g Slearically coupled
8 br 1R, RRBARESHnbEORAD ﬁ[ogggg ey bfut@v de a
evi ce. ]

paciage sem con uctor errl ng now to
X I ary processi.ng . od of Fi at, ste

@@éf% TbReHEky B metinds ée%ggfyflt%fa, the P 8%1PY"éV1°n provides.

Hichit ifnp %?Sveﬂ{e?ﬁ’ b?é?@om)—é?x ofidl rsEﬂnﬁ:"onéﬁd’tb’l%r%&siﬁgftédﬂﬁﬁlués For

plurality of vias froma |rst surface of the carrier
sXampiB wr relagiotplycapensiveemulti-layer printed circuit board with plated vias may
be avoided, and a simple carrier structure (e.g., a plastic sheet) may be utilized.
Further, a substantial amount of soldering done in conventional processing may be
avoided, for example, using the wire bonding techniques disclosed herein. Further still,
through the techniques disclosed herein (e.g., by forming a second wire bond on the

semiconductor die), a smaller packaged device may be provided.

[0052] Other benefits of the present invention include reduced processing/assembly
costs, improved electrical performance (e.g., current capacity, resistance, and

inductance), and improved thermal performance.

11



sem conductor device to a second surface of the
carrier structure. At step 902 (which may be
weonwsittssed as a part of step 900), a conduct i RET/US2005/016521

contact is provided below at |east a portion of the
v0833]ad b present frevestemn ehileutof Hewted theréte, is aprticalarly useful in

. e, . uctive | ayer, .
SBERAM G 550 BRI, PRGBS bW Il G et camie
senone: @Ghe fatiee oppdsite tieaderiesndatiot 6ie) b2 nod dite @Bl tdve the
portions of the conductive |ayer nmay be etched to form

(SREIGoBABet dig<PU GrR S progidediabpuigha periptrery ek the dp- oyuch an
CORPHBRE A DR L8, Al o RO gy where e

icondudtive baltdgphetes paoyided omothe ddwertrarfaenofibe datieostructure are not
devi.ce (e.dg., contact pad of the sem conductor
dnggﬁaénﬁﬁy§Fgﬁvg@8ﬁathe sem conduct or devi ce and the

wi re bonded conductors are encapsul ated. At step 910,
4603dr Alihdughdheinveripdn isclisipted aup destribed hersir Wak eefefence to
t he .conduct.i ve, cont.act s. away fromthe. carr.jer .
SPRRIBS AStimsGissfre AT Stig 1 s THERRIAE bEGE e hegsials shown
tRMhR! B3RS moAMRRAtANMRY BY 88 irSihe Abfalls dathid MR s8R range of
over conventional sem conductor processing techniques.
rquivaleaisif éhe aims| andiwidiopt dspagting frem g inverntioper

printed circuit board with plated vias may be avoi ded,
and a sinple carrier structure (e.g., a plastic sheet)
may be utilized. Further, a substantial anmount of

sol dering done in conventional processing may be

avoi ded, for exanple, using the wi re bonding

techni ques di scl osed herein. Further still, through

t he techni ques di scl osed herein (e.g., by formng a
second wire bond on the sem conductor die), a smaller
packaged device may be provided. [0052] Other benefits

of the present invention include reduced
processi ng/ assenbly costs, inproved electrica

performance (e.g., current capacity, resistance, and

i nduct ance), and inproved thermal performance.[0053]

The present invention, while not limted thereto, is
particularly useful in peripheral area array
applications, where the contacts on the | ower surface

of the carrier structure (the surface opposite the

sem conductor die) are not directly below the

sem conductor die, but are rather provided about the

peri phery of the die. Such an exenplary die may be a

DRAM die (i.e., dynam c random access nmenory), where

the conductive balls/spheres provided on the | ower
surface of the carrier structure are not provided
directly below the die.

12
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[ 0054] Al though the invention is illustrated and
descri bed herein with reference to specific

wenimsdiaseht s, the invention is not intended toP@EUS2005/016521

limted to the details shown. Rather, various

WA ISaT.AMGEDYS: be made in the details within the

scope and range of equivalents of the clains and

wi t hout departing fromthe invention. WHAT | S CLAI VED

I'S: L A metthod é¥mphge O5RTIESSIELTAIuERNIUEIH AeYes isemethod
i sing the steps of: providing a

g%ﬁ?%%%%ﬁ%tso@gggvi ce supported by a carrier structure,

t he carri epraviding b serpicdedictomigpvize shppoated by acfarrigratructure, the

frama first surfac f the.carrier. strycture adj acent
e bt defCtion Latiriy o §ish Yol & et stitica st To i ot
Q(gﬁérén?fhe%%ﬁlm%lﬁ&br E@NE laRBcohdGRRELCE Qhe EAFiRHERICARE:

of the vias such that a first end of the conductor at

| east par t petehding s comdhstdydhmoush pree sfgbomids sueh thetes figshend of the

electrically counlin other. portipn of the conductor
cesidelop it Teand piiafly sRiendy B e hontoilege & g

met hod of  gleakitully EdtipliRg anREIIrEdMEr thh SorfduRdE t&h portion of the
for_mmg? a free air ball at the first end of the

sapmidordugior deYiee. t he step of extending, and drawing the
free air ball at least partially in contact with the
second surface. ' . ' .
step of drg'vvi ngTﬁ%Eq-gE{ég;@ tzg%gﬂ)}%ﬁ @dgﬁﬂ @gﬂ%ﬁt&@%@ geggtl'o%’mmga
brad hir Uil e i ead epthefcoddwtorradier the sldpeofrertendihgpind drawing the
claim2 wherein the. electrig ILy cogé)l ing step
ﬁﬁ%ﬂlaa@éawepasép%ﬁay%c%t@éavaﬁd &FR$0B4 sYrfCeconduct or t o

a contact pad of the sem conductor device. 5. The

method of sl ai Mige #agioBldR claflf XSV RReBIMCUENbNErabi HEfiles
nmelting a portion of the carrier structure 1 n contact
appliying heatfto te federaibizell dwsinglthe step of dewingee air ball is
secured to the carrier structure. 6. The nethod of

| ai m 2 wherein.fhe st . drawi ng_incl .
adnes! vel yicoupFigeid b Flai 2 WA R v cqmpling stp
BERud6d wire boﬂdin%f BeedtRt Rad 0OtheCondubter tWARLETab: pdderfihe P

of drawi ng includes drawing the free air ball at |east
gearie¢nalurtpr dptied-n one of the apertures adjacent the

5. The method of claim 2 wherein the step of drawing includes
melting a portion of the carrier structure in contact with the free air ball such that the

free air ball is secured to the carrier structure.

6. The method of claim 2 wherein the step of drawing includes

adhesively coupling the free air ball and the carrier structure.

7. The method of claim 2 wherein the step of drawing includes
drawing the free air ball at least partially within one of the apertures adjacent the
second surface, the aperture adjacent the second surface being tapered, and adhesively

coupling the free air ball and the carrier structure at the tapered aperture.

8. The method of claim 4 further comprising the steps of:

13
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0 3 AN N AW e O N W S O 0 N\ AN B W

ooy

first end o

second surface, the aperture adjacent the second
surface being tapered, and adhesively coupling the

wo e@s/180583 bal | and the carrier structure at theCT/ESEOH6521

aperture. 8. The nmethod of claim4 further conprising

the steps ekieadingndother comdudter themnptuabiher dfthewil such that a first
anot her of the vias such that..a first end .o

f th
shbehide apefhatirangdrctar ayleast parhally ppRds be: e HSeRRRt W B
second sur ff?l‘h’ﬁhé £ RS Yk BRO8 e{glea{t tifd f?x%% Ad oBd hnctertcBRductor
t uctor a f

anot her con ter the step o
eftércthel step of axtendingvind glrawieg drecarodrer fiee eirdil abkehst partially in
| east v{? r‘g]isall in contact with the second surface;
soRfach 1@1 serang sirfaces end of the another conductor

to a porti QRredforliffy PRESEPAAUTHRYS arfddr eBndétd? t8 a'Woftfon of the

|l oop fornmed during the step of wire bonding a second
eericohducke demivelsech T wird dedpofored daring tho step ofwitedwaling a

B 2 PR Aokl 8RB TR Boer wire
1% BRhAPGurag 6k dieplof wirdWohgihg GRBFITIdSnd @ f tHeecoatieqonf
encapsul ating the sem conductor device and the

conductor after the ste of.electrically_go%g%ing. 10.
The net hod Yof clTélrsmeih%ﬁefrCém‘tﬂléthé% epnRstsing e istep 10

Ialgg(ialplsélﬁgtsfrb#ﬁ)? \éélgiclagdl?ctcﬁj dé(/ﬁ% 'g.{xa tl%fcogﬁlgftﬁﬁeﬁ g%dslﬂ&)t S electrically

es he“carrier structure,
66nksi ng the step of dividing the carrier structure
into a plurality of sem conductor devices after the
step of electrically coupling. enicogduct

11. A ro.
devi ce conpPi si rige H_gﬁﬁhqdrﬂ SRt tetbespin pieRg progiding includes
g@g@%g@@g@ o%{eréeﬁﬁ?o?ﬁﬁ?{ﬁ vBoes bR 8hCafiéSliructure, and further

ning a plurality of vias froma first
sompursing tfe stédpeofotividingrthe cardiet suetuacljnde @ pturality of semiconductor

integrated circuj evi.ce tq.a second surface of the
deyipqSeite qFU%ﬂU%%#“%WﬁhXCBWﬂFgrity of conductors, each
of the conductors extendi ng through one of the vias

such that 31fir s safiforfucRREbViEONTIHSisHg:at | east
partially extends bel ow t he second surface, and

anot her poenimegrated siretit deenmipperteseh gy castiststrichg, the carrier

coupl e 0. a parti.on of the i rated cj . ' .
SRR ERB TR e DS B s SRS e
tiRAftegmtdiditdutiicfice td1€ sécond bataRe o f tHptdattite susiatd; did | ed
free air ball forned at the first end, the solidified

a plurality of conductors, each of the conductors extending through one
of the vias such that a first end of each conductor at least partially extends below the
second surface, and another portion of each conductor being electrically coupled to a

portion of the integrated circuit device.

12.  The semiconductor device of claim 11 wherein at least a portion
of the conductors include a solidified free air ball formed at the first end, the solidified

free air ball being at least partially in contact with the second surface.

13.  The semiconductor device of claim 12 wherein a second end of
the portion of the conductors is wire bonded to a respective contact pad of the

integrated circuit device.
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free air ball being at least partially in contact with
t he second surface. 13. The sem conductor devi ce of

w@b@sm 268 wherein a second end of the porti on PET/URM05/016521
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conductors is wire bonded to a respective contact pad
of the integrated circuit device.14. The sem conduct or
devi ce of cld&i m TBe véngic@iducdt dewdasdl cinign 03 whbBein at least one of the
cor;%uctor,s i.s wire bonded to a respective contact  pad

pa .
ofondReiorsi agicoaded ioractigsrectys Fanéacs pahot thgntpgrategicircuit device
| . oo _ ALl
A R, R Bl ont ot B P aBOR, Ao GRE R RIS shifer of he
camtlactorspride bndeti do smrthar@noitacttpad ofi¢hd seericdisluctbhdevice.
sem conduct or device of claim 11l wherein the
sem conduct devi ce and at | east artjon. of .the
conduct ors gi’e eﬁ&%ﬁgﬂf%}d@fﬂto{)ﬁe‘?ﬁeeo At wag?’ieﬁb re.
1Rmiédndatdpdevate /Id0H 2SS Nebrilod 6fhe RBAURIGS aflfMcESsuldidion the
met hod conprising the steps of: providing a
sl Ghucdt®r devi ce supported by a carrier structure,
the carrier structure defining a plurality of vias
froma firsf.sur ' dj acent
the sem con%qjct ojr\%dﬁg%‘?{%ﬁ{}gcegﬁééég‘rg{ﬁﬁé{ﬁr cg%{&gfé e]t ﬁ‘g method
chiprigingshe slepais®; providing a tenplate defining a
plurality of troughs i.n a first surface of the .
tenpl ate; |RERAINER CBHEANESIPRIEcHR HPPQrted by @ gatier structure, the

S84 3l ) 0 SRS g . i
| adlipsentah@ sericomivefor dheicpton sdcond/surface bftheadatripr swhidthre;

respective ones. of the co ctive contagts; wre

bong ing a fA/PY ln&?ote@f’laée@%’r%&&%@fﬂﬁ‘&’ Bﬁ’éo‘éﬁhst“ﬁéﬁmt surface of
GROAUGIAe contacts; and wire bonding a second end of

the conductor to a portion of the senm conduct or

devi ce. 17.lodatiagrwendimtivetonthichs ahldbt partinle withomthe iteiuples;

the step of .encag ul at.i ng, t he .sem gon

duct or Vi C nd
at 1 east a WEPIDEGHE SUEHEUCIERRETAOVE ficcimpiate ich et at least a
%atYBnrlcg‘ da@rgﬂ}a{my 8f Vi§ SligreRth ?éageeme Sn8os¥dhe eom%ﬁ%)&ﬁnacts;
e

end. . met hod of claim17 further conprising the
step of sepérabending a first end of a conductor to one of the conductive

contacts; and
wire bonding a second end of the conductor to a portion of the

semiconductor device.

17.  The method of claim 16 further comprising the step of
encapsulating the semiconductor device and at least a portion of the conductors after

the steps of wire bonding a first end and wire bonding a second end.

18.  The method of claim 17 further comprising the step of separating
the encapsulated semiconductor device along with the carrier structure and conductive

contacts from the template to provide a packaged semiconductor device.

19. A method of processing a semiconductor device, the method

comprising the steps of:
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t he encapsul at ed sem conductor device along wth the
carrier structure and conductive contacts fromthe

wo eosl1ax5e3 t o provi de a packaged sem conduct or PEWUSHN5/016521

19. A nethod of processing a sem conductor device, the
met hod conprividing atsbricehdypsorafevive suppmtirted bey a carrier structure, the

sem conduct gr _devi ce s rted b carrjer ruct.ur
CHEiCE gFIcwp defipiges @aﬁ@?ﬁ%ﬁmﬁg@)( BRGRAMTEGF Qe RGeS Sttucture

%{y%@r@ e defificoHdbbBE 8evile thAQ ORI ubhicSbf HE LhkrRr ShaeeNd
the sem conductor device to a second surface of the

canductve sintant being previdwhzblew at/least arpositan dfishe yiap ediarens dhe
bel ow at. | east a portion of the vias adjacent the

$%08 a@w@i@%ﬁ?ﬁ 4% er structure; wire bonding

a first engiRfochdERNAMEE &id dfa RREuddr thlvRe G R Wik ive
contacts; and wire bonding a second end of the

coreeis;tand to a portion of the semi conductor device.

20. The net hod of,. cl aim 19 f.urt.he | S| : tep
of encapsul 3t 19496 %S 8%“12%1 g ggﬁeo(gongg&igf:{é) %ﬁ%ngp%@gst

gerhRbhdiRfor@evicbe conductors after the steps of wire
bonding a first end and wire bonding a second end. 21.

The nmethod of claim 19 wherein the step of .providing a

seni conduc®8r ddbie aethadatciam 19 THTthen GogRLIsEEaE SP

I . ' .

PO SRR S o s i
toif werel bopdingtaofifsoemh and eviccobohdotg aysecondemtt s. 22,

The nethod of claim 19 further conprising the step of

el ectricallly coypling solder balls to surface of. the
conduct i v_eziont g@??‘%@%ﬂ%ﬁ% @h‘_@ﬁ?f?flrtﬁ%ftegf’?ﬁa Rea
etnicOnARIHr GRHHE Hichided ?de‘i?(ﬁngQBBﬁd@tiOQlay&nadjﬁﬂeﬁgﬂ@tss&nd
circuit device supported bﬁ/' a carrier Structure, the
safaceof thest qanidrstracided, pnd eighiag gélaeted pesjions of/ihgsondustive layer to
firs F’z’ll)” %ﬁe of th?e carrier structure adjacent the

o V¢ EUEevi ce to a second surface of the
carrier structure; a plurality of conductive contacts

posi ti oned2adj aqasimdiiirl TRt 9sfurthecRngirisidpethe atep o€ r
structure, each of the conductive contacts bei ng at
Elsetsicaliaequpling yoldey batls do a surface of the conductive contacts away from the

carrier structure.

23. A semiconductor device comprising:

an integrated circuit device supported by a carrier structure, the carrier
structure defining a plurality of vias from a first surface of the carrier structure adjacent
the integrated circuit device to a second surface of the carrier structure;

a plurality of conductive contacts positioned adjacent the second surface
of the carrier structure, each of the conductive contacts being at least partially aligned
with a respective one of the plurality of vias; and

a plurality of conductors, each of the conductors extending at least
partially through one of the vias, a first end of each conductor being conductively
coupled to a respective one of the conductive contacts, and a second end of each

conductor being conductively coupled to a portion of the semiconductor device.
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with a respective one of the plurality of vias; and a

plurality of conductors, each of the conductors
weaenisey at | east partially through one of tPET/VER85/016521

a first end of each conductor being conductively

coupled to a respective one of the conductive

contacts, &4d a "E‘@@@ﬁﬂc@ddctgf devaeshofodaion 2% whergia the plurality of

C ivel v. coupl ortign of the sem.conductor
ST 4 g B BHchdinR B b § Resdegveiori A B Re
whataeis And A eofbipoatingtonfactGABFEh O ctniddRiubior BetiO@PS
ext endi ng between a respective one of the conductive
contacts and a correspongi ng contact pad of the .
sem conduct?dr dehhessmieandugtpedayigs of srmctdowherein; the copductive
' é’éﬂﬂ%‘ Lfi. t he conductive contacts are sol der
%gﬁagﬁs%% g’hfsﬂse’m conduct or device of claim 23
wherein the integrated circuit device and at |east a
portion of 26he ciwdanimnducoedemeafsidiat23dwikreinithe integrated
carrier .structure, 27.. The sem conductor device, of ;
SRR 905, 41 2L 1545} 4, 20TtigR 4 coBuEgors k3 encapsylaied en figoarrier
Qfru@ueOnducti ve | ayer etched to formthe conductive
contacts. 28. The sem conductor device of claim 23
additionally conprising solder balls electricall
coupl ed toz}é- surlihgsemigondeptordavihgstf iclaam@3rwharein thacenductive
%gtﬁt%lag ?ireg;{orrtt {1}% l?&%%%ﬂ&l‘iétl\('% l'fy%p E:t%ﬁ(ticis to O t}fler c?orrrlldha?ve contacts.

i
u
28.  The semiconductor device of claim 23 additionally comprising

solder balls electrically coupled to a surface of the conductive contacts on a surface of

the conductive contacts away from the carrier structure.
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