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W 2804098514t he | nvention The present invention REEPSP4H11871
relates to a circuit device, and nore particularly, to

a CI rcwt deV| .ce with at | east partl al packagi ng and
LA GING adD MEFHOD FOR

types i ncl udi ng but nogé%t o electrical ,
optical, active, and p . e general ly packaged
in a form that protects the circuit device, allows

coupling external to the circuit device when desired,
and is as | ow cost as possible while still allow ng

the functional use ofglhe -GirguLt. device. Using
standard, already ex *s%rng—pat]ka'grn'g ol s and
p fihe mefgt inbeition ngﬁemlmjf eeldtes fongdifnd degﬁepaﬂ@h giengardéularly, to a
uit devices is a |ow cost approach tot e
circuit oo witedt oot peitiab prokagiagiapd meaadlor fRyming. |
becom ng nore conmon to commercially transfer or sell
circuit devices that have only been partially

packaged. These parti al | Relpedikdaed circuit devices can

t hen opt i [l ned with other circ
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Dr awi ngs resent invention 1s illustrated by way
externg} tOetJaa ﬁlpd;tet @mbelmem demrcdsdmdys asew castcasmoasiplenyhile still allowing
the fun%tg)%%ﬁfsg of gh?\gcﬁ}{c \ﬂlﬁwgﬁ rUe 5 n%li tdy 2 ]E%@S/%%gstl%grﬂaclaagmg tools and
procedsbd WBEdePobIS (OTmSRNY et padkagih ©66ciftRtde0mas isvd RWBcdt apbroach
plurality of circuit devices wth at |east parti al

to thesétaaa@mgt of sireritideiceapasépgiagice with one enbodi ment of

t ﬂ?s Béc%ﬁﬁﬂ%ﬂo?eﬁ?ﬁﬁ?ﬂ to E&r%ne?czél{ tUSts FHe gelf‘(flﬁc Ec?ei\/écgg that have

Vi ew o clircul VICSWI

only bpex parghlly paﬁ!kk@@l n]gle@é parti@ly fadkape®elrduit RETRE d@rﬂﬂﬁn\l’s’etobuonaﬂy
one enbodi nent, of the present invention; FIG
combifed it oghe Sirgnit desdass el pReAERd 17 & GREHoR i m%‘upq theglesired final
circujfCi rcuit devices with at least partial packaging
formed in accordance with one enbodinent of the

present; FIG 7 illustrates a top viewof a circuit
device with at |g partl aI ackagl ng formed in
accordance wit h BEeLRBa3csptinnat theDRAWHISS, esent

| PNEHebeP invefbn is illustrated by way of example and not limited by the

accompanying figures, in which like references indicate similar elements, and in which:

FIGS. 1-4 include illustrations of sequential cross-sectional views of a plurality of
circuit devices with at least partial packaging formed in accordance with one embodiment of
the present invention;

FIG. 5 illustrates a bottom view of the plurality of circuit devices with at least partial
packaging of FIG. 4 formed in accordance with one embodiment of the present invehtion;

FIG. 6 illustrates a cross-sectional view of a plurality of circuit devices with at least
partial packaging formed in accordance with one embodiment of the present;

| FIG. 7 illustrates a top view of a cir_cuit device with at least partial packaging formed

in accordance with one embodiment of the present invention; and
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illustrates a cross-sectional view of the circuit
WOSAHHWSHM4t h at | east partial packagi ng of FI GPGI/US2004/011871

formed in accordance with one enmbodi nent of the

present invention. Skilled artisans appreciate that
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some o s CIamPRTP G EARRTE G S eEep g ativy 189 bl to help

improve &E@hﬁ&éf'ﬁ%\l‘ldﬁng 8nEGhpeainhaYLof the pRisamafven@iva! | Yi ng an
adhesi ve layer . I'n some enbodi ments of the present
i nvention, a support structure 9 is used to provide
support for adhesi ve layer 12. The interface between
the electrically conductive |ayer 10 and the adhesive
| ayer 12 forms a plane 11. Electrically conductive
| ayer 10 may be formed of any material that is
electrically conductive. In some enbodinents of the
present invention, electrically conductive |ayer 10
may be an electrically conductive franme, such as, for
exanple, a |leadfrane. A |eadframe may be forned of any
electrically conductive material of suitable
properties, such as, for exanple, copper or alloy 42.
In alternate enbodi nents of the present invention,
el ectrically conductive |ayer 10 may be an
el ectrically conductive substrate, such as, for
exanple, a nulti-layer substrate which includes a
plurality of interconnect |ayers. Adhesive |layer 12
may be formed of any material that is adhesive. In
one enbodi nent of the present invention, adhesive
| ayer 12 is a tape having an adhesive surface in
contact with electrically conductive layer 10 al ong
plane 11. In an alternate enbodi nent of the present
i nvention, adhesive |ayer 12 may not have any
adhesive applied until FIG 2. In one enbodi nent of
the present invention, electrically conductive |ayer
10 has openi ngs 405-407. Alternate enbodi nents of the
present invention may have any nunber of openings, of
any shape, in electrically conductive layer 10. FIG 2
illustrates a sequential cross-sectional view of FIG
1in which a plurality of _



circuit devices 14 have been added. The plurality of
circuit devices 14 includes a circuit device 15 which
Wo0H¥8A14pl aced in opening 405, a circuit deviR&/U§004/011871
whi ch has been placed in opening 406, and a circuit
device 17 which has been placed in opening 407. Note
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active surface of circuit dévice 17 includes a .
deviceplSuvtath hys fenqlaved én opeaing 405, a sirceit deiee Eoribinhrias bserpplaced in

, the present .invention. i.ncl .
openingapnind St bR T r Eh Pt B Spdtind S Note that
openingémoéﬂa@ﬁ gt LastiAaialpadsokRt Reir vefrespondimgdionit deviceii5-17. In
7 in any manner using a_ varjet
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evice 15-1 : ] y of ,
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inventioH! M@ Wan ahe L@ast dARE (k. 1517 kay bedndateswvitiin hBingle opening
(405-407). One or more of the plurality of circuit devices 14 may be identical circuit devices
that perform the same function, or may be different circuit devices that perform different
functions. In some embodiments of the present invention, adhesive is applied to one or more
of circuit devices 14 before the circuit devices 14 are placed in their respective openings 403-
407. The adhesive applied to one or more of circuit devices 14 then comes in contact with

layer 12 and forms the adhesive portion of adhesive layer 12 which holds circuit devices in

| place during a subsequerit encapsulation step (see FIG. 3).
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FIG 3 illustrates a sequential cross-sectional view

of FIG 2 in which a die set 21 has been added, thus
WoH/0R35HE cavity 22. The encapsul ant will be pREE/USREH/011871
by way of one or nore openings 414 using any

appropriate encapsul ati ng nmet hod, such as, for
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111u gﬁl?cslﬂﬁesteagéﬂtﬁl Lokd Gl BB VR&y BPMIS Y 1&]%1@1’1 a die set 21 has

r|c material, such as,

been a&d’@i‘f’ﬂh@ foﬁmhg‘ %rcavmampel‘he ﬁic&pﬁtﬂamwlll)be@amddm by/eiay of one or
coat ed ymer spheres, and c nductl
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I nVen uctive layer
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packadl ng of formed in accordance wt
mventmneemamnﬂhmwr oA mayebe apy é:g@mf riomvabeatiienily cpReuctive material that
in F al so

can e R, P 5 Ptk BB e g SoBpirdE o 7 Pepmaplastc
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encapsulant layer 24 may be any type of electrically conductive material that can be molded,
-~ such as, for example, thermoset epoxy with metallic filler or thermoplastic with metallic
filler. The metallic filler may be any suitable electrically conductive material, such as, for
example, silver, copper, electrically conductive coated polymer spheres, and conductive
nano-particles. The metallic filler may be in particle form. Note that in some embodiments
of the present invention, the electrically conductive layer 10, or portions thereof, act as a

reference voltage plane, such as, for example, a ground plane or a higher voltage reference
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invention, circuit devices 15-17 and 28 may i ncl ude
any nunber of circuit devices, and may be arranged in
WO WaE0PHensi onal or two-di mensi onal array of RE/US2004/011871
reasonabl e size. The array may or may not be
symmetrical. In one enbodi nent of the present

plane. | ONEBEneANof RICR @ tvoltER lefer&RRPlaiciiy endbliyig bond Or ibre controlled
illustrated as an array of voltaégjg reference plane
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17 and2: et thasfeihesebogirapns of Hymrongnt inRestion Hgstratebin FIG. 5, the
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illustrates a cross-sectional. view of a?)é){l uralit
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 purposg.r Allpmatsembadimants of the BiFSeR! inygntios Jugy ket pars 416 Spars 416
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(e.g. 405-406Y docthitlthie patiduat dovepléta perkaghiy odmebre itrapuine Ciiguis idewise (e.g.
15 andi]ilﬁg_@%%%Hgggrg%guslgg%qr}gohﬁé%néﬁg %egeecgggarlﬂec%nldgctfvgqayer 10.
i . | : i
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connecti on one or nbre contact pads 119 on the
individuet civaitsdevicads-If, 28i rcuit device 116. One or nore

PRI RS e RS RO gy v
at leasBpREAIPaER iSRRG P Recttdafic®Wah @he BRIbOdiment of the present.
Adhesive layer 112 is interposed between electrically conductive layer 100 and circuit
devices 115-117. Encapsula;ing layer 126 may be formed in the same manner and of the
same materials as encapsulating layer 24 of FIG. 4. One or more openings 128 in electrically
conductive layer 100 may be used to allow electrical connection with one or more contact
pads 118 on the active surface of circuit device 115. One or more openings 129in
electrically conductive layer 100 may be used to allow electrical connection with one or more

contact pads 119 on the active surface of circuit device 116. One or more openings 130 in

_5-



contact pads 120 on the active surface of circuit
device 117. Note that electrically conductive |ayer
WhHO##8SHe thinned in the area where circuit JRGT/ES2004/011871
(e.g. 115-117) are placed in order to sinplify the
processing used to forminterconnects through openi ngs
electrit@8r &@0uctifietlyen 10Renayerhedd tredltow elecisicalatondedtionfwith 0183 or more

contdy e S e SR RN e S0 e Fiesgygonavene
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r ality of interconnect |ayers. Adhesive
electncally conductive layer 100 may be an electrically conductive substrate, such as, for

example, a multi-layer substrate which includes a plurality of interconnect layers. Adhesive
layer 112 may be formed of any material that is adhesive. In one embodiment of the present
invention, adhesive layer 112 is a tape having an adhesive surface in contact with electrically

- conductive layer 100. In an alternate embodiment of the present invention, adhesive layer
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| ayer 112 may be fornmed of any material that is
adhesi ve. In one enbodi nent of the present invention,
WHHAEP%P&14 ayer 112 is a tape having an adhesi VRCT/US2004/011871
surface in contact with electrically conductive |ayer
100. In an alternate enbodi nent of the present
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devif R RS R BoRet g St 2o Do ff cogb fotepiitle Tor Esting and
repladé@iehEpurpOsksi S not enbedded in encapsul ant 126, and
thus 1s easily accessible for testing and replacenent
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accordance w one enbodi men € presen

the pregeveitiveiion, titcyin@e\edd20l mrynbe of intédigte@eR6ENHie. Note that in some
invention, circuit device 200 may be an integrated o
embodimeats of thg BresopsdrvenHan, Girguil gawceselibbli2PeseestbdS. tihe), and circuit

. enty 4. nv [ ' j ; Vi .17 LS E
deief Q36 (VAR PRyl ARy IT0d TrE D DR oo
- section@Elyvial sdtheeiicoit eigviat 200 eiitheit ldastdhaetial phékaghhg ofl KIS 7at es
fros sectional, view of the circuit device 200 with

ZF (ﬁe7a§};ust5%;p§ 7 glrcwbdevies 8 whicksgleciricatiygoupled to receive a higher
2 ; ) . . . . | et 1 i
votg 471D QALY YL R, k08! G bt
coupledtioereaiaea bighereframla wdtape pafi¢reneet plare ¢adled co2Giwent208 hwhich is

1s.electrjcall coupled to receive a higher froma
clectrigg{ A SoP BPesHees e £ iR Joesar g e ltsEmte R aplane

callediiﬁﬁ)uti%lugﬁﬁ il 1204 CataRl e is%léc%ﬁ@illg%oﬁ 186 FecRived 1BHRFor ground
voltage froma vol tage reference Iang

voltage from a voltage reference plane called core ground 202. In some embodiments of the

present invention input/output power 201, core power 203, input/output ground 204, and core
ground 202 are all portions of an electrically conductive layer which are electrically isolated
from each other. In one embodiment of the present invention, input/output power 201 and
input/output ground 204 are electrically decoupled by way decoupling capacitors 212 and
213. Similarly, core power 203 and core ground 202 may be electrically decoupled by way

. decoupling capacitors 214 and 215. Note that in the illustrated embodiment, contact pads 216

are used to electrically connect capacitors 212-215 to voltage reference planes 201-204.
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cal l ed input/output ground 204, and which is
electrically coupled to receive a | ower or ground
WOAWHIESHr om a vol tage reference plane cal | ed REH/BS2004/011871
ground 202. In sonme enbodi ments of the present
i nvention input/output power 201, core power 203,
Decouphitdpacitqati 212205 ogh B@électﬁﬁﬂl}cmledgo eundc2fids 416 using various

portions of an {lectrl cal | onducti ve | ai\'/]“ hl ch are
metho@q lnawn 18 4he 9t 96 a3 der exa é fiigg fegondp Yﬁﬁ esive.
n%EtTFIég ¥ B ﬁ”r%? St fnrb\ﬁﬁﬁtén%bdnh&ﬁybf fidtpPdkent invention,
power ou

and ' I nput tput ground are

circuiteleeict 20@ alaybedbetnigally dobyledirythd eomm:lqu pouinrail3t ke

electnbaiétﬁ%g%é%iﬁg;sggﬂ Iéf(g{é dlt)gg{\fv?,y %Héﬁ? ga@ e r&gconnect layer 328.

In alte %%ddi&ﬂeﬁ@%%hit@%ﬁc@ 260 ang b%lefbctrM&!l? chligted ltcﬂaﬁ}h&sned
l'ustrated enbodi nent, contact pads 2 are used

poruore(e@wﬂc?@m 9t Bo ﬁteémcaﬂapaIMw@v@azierQwOﬂo 20 Nﬂﬁ%that the

oIS, o SR st o

functid¥as@In8 &k mcﬁ@kéfmﬁww@@epmns@nt act pads 216 u3| ng
various nethods known in the art, such as,

diarrspine crpwKitiesingf Be PESARBTINEN iR sgwxpéulaﬁelfa&?rﬁ?ﬁésee FIG.
to El
5 mas fe et e T e o 405 HROE L ERRLA Chndublive, one
or mo@lo@smhF@@g ypedughed) ray bhforaed ehpogiethepondiaive 2081 (202, 203,
ectricall g%ﬁconduqt [ V’EQ)J ayer 6201 204 22%@? lp{h
224) 1 IBPIPBRIGt EAYCHERS. JPPITRET b1 FBOPeRiRg R agokfion 303 ofthe
conduaweq%}g&gqua@@dz egﬁcmﬁgﬁ%‘hfa 4R \s6@ 1P 0B o nnect

y cou |red portion (e.g.
encapsiliht 306Ho afe drhﬁone Ipecttanis @ﬁiﬁtgrcommdulayﬁv?él& byyreay of via 332. For

s ke Tt e st
coupln‘?éghte gﬁﬁ) HARNRAH age f@% oldP6t @%ﬁn@ﬁto%ﬂ@aﬁ%ﬁlaﬁﬂa?er 326 bhy way of

voI ta For sonme enbodi nents of
openingrdgevit SBﬁvmﬁltmtm;ormh@ lajm: apsh s Gﬁ@ydmm@\’@g éfgsoppl@twe

e, TS5 S, SN Vb SRS LS, B
condu&&e%d‘@& FRG.%), 8890ksisle 4@in ﬂ%‘c&ﬁeﬁﬂéﬁ%hﬁlﬂumaphﬂam layer

conducti ve layer (202, 203, 224) tot nt er connect
326 actzages thg28feradoe plang. Emansglaafrﬂaw GrIBRY HSAPHEeIm gnelogical

shi eldlﬁﬁ)i;uquiOH go 3 qfcglgtéq\églglf: ?)5@ N%t?‘e tg% Lg Cciapgtélé%tg% l%ggggglgétgcally

conduétﬁfeoﬂﬁn @h eIEéfr%aP@év‘id:@Q&sg QﬁO)l Willeidt 08 RAcdpstlaiedrwil8dh ebyapsulation
way of via 332. For exanple, encapsul ant |ayer 326

layer 3Rays bilustreted in E1G. & due wghe Fast tcheéﬁ%;@rw@lﬁewet}ld e electrically
horte lectrically coupling the appropriate voltage (e.g
s ‘govver or ground) to encapsul ant |ayer 326 by way of

ORR&INAG eftfddinéids 3Bthe padsentiinvaition mirchot luay enicaP@8antltiwat is
thi s enbodi nent, even_if conductiv
electrically conductive. Referring to FIG. 8, if the encapsulant Iayer 326 is electrically non-
- conductive, then an electrically conductive layer 415 can be formed overlying circuit device
200 in order to provide electrical shielding and a voltage reference. Note that electrically
conductive layer 415 may be formed as part of a multi-step encapsulation process.
Electrically non-conductive encapsulant 326 may then be formed overlying layer 415 as a

“subsequent part of the multi-step encapsulation process. In alternate embodiments of the



Iayer 202, 203 is small in area coverage, controlled
edance circuits, such as, for exanple, conductor
048%EL4F| G 8), are possible within intercontfERES2004/011871

Iayer 328 with encapsul ant |ayer 326 acting as the

ref erence plane. Encapsul ant | ayer 326 may al so

presenp grveotion, arore Hentane catuit dévied @ig1 @00 umey betochted withio @isingle
elé, e ,200. Notg 5hat i f encapsul ant |ayer 326 is
electrigg c‘fqnfiﬁ%ﬂvle)}ayeé fductive, then an electrical device

(B&eord®) 1aVrl 32800y iREIUBL 6APSnateadvalk bhinferconnect and may be
encapsul ation layer 326 as illustrated in FIG 8 due

formed gsmge veiety of kireuilizigg pegoshseakaowpin theise saick as.fpesanple, high

densﬂ:}/ értﬁ&%}gﬁ%ﬁf ?@:ia glgﬁglﬂ ogglﬁh I%f}m tpr@%%lﬁé €& Mme embodiments of

the pr&@kGhidmtiah] ia 38D ehi6l gwa)mﬁafnepmlmr layef4 13 ccﬁl,pldsfcohfaet pad 330
encapsul ant | ayer 326 is electrically non- conductiv
of interqpanceidayer 888 id %la*FtFl?alb’o‘iﬁBGé@tl‘@é’ailg’;?’ér Aftgsnaga ampediments of the

presenft PI{JEE@% Oﬁéﬁg Hwagg#ﬁ%arslﬁf gf d.{%ﬁé/ll%ﬁg e %oc:agg%ﬂ%rc% {r®erconnect Jayer

rovi ge reference
328 aerOst slutdlia ofchatle t(¢.pc3d4) yElecmudHytbmchhag ball a&zsmauwekfermed of any

formed as part of a nul t tep sul atjon ocess
spproe A el VoMol SRS % Ex B R B Sob e 30% SERgRicing &
polymtprﬁ%cfn%%?@ aNBiahAdth REmE %ﬁﬁdﬂﬁét@@f the %é@rﬁ%{%%ﬁbn Pk ktr@dture

ti-step encapsul ation rocess. .1 n alternate
below émbrdimeniayen32§ e, 48 ,\MlZWBGQB@M fmbmszpmic@lﬂ@m

ot S D5 L R e SP ic

subse@eﬁ@yﬁ&dcn&l t@éi&fméai@ conBE@VeVANEEd o |33Mer 328 may
ncl'ude one or nore’l evel s of |nterconnect and may be

f Tor sop emshadgmenty af th@tpyescﬂt ipvergipng ary @h@tnpaldberwé’gokﬁ&m passive
ar.t u

or actw?nnéq,yeleghﬂ%g{wag[}ﬁ (fao(ljlpl?s(%o tl'éery}]%ﬁg{l&%cr? e ?lgcetﬂg%ﬁ)?/ conductive layer

224, Wi ACS 1N 8 lsbfhteig[ﬂﬁu&ﬂbpéﬂnﬁﬁm\% lafer ZUQG NutetrDthe left pomon of
i nvention, via 3 t hrough conpliant, polyner_ | ayer 4

224 whigh i @ectdemtyaauplsddo 3 3gft temnnahf)%@l@@ﬁﬁ@&ewcayép maye Pdecmcally
ot 5b SRk Ho R 2 Bud P 5hEE i ormint o

electriddl dedicé £30.0fn Giecdmbdasehtpelettaeiirdeorte 220 ¢9ﬂeﬁﬁbally coupled to
interconnect |layer 328 and a plurality of :g% %@g

electrigadly) congnasiverlayes 224 by Gridpé oG 61 BIRKe capart pags pisgtedon the

top sur%ceacmﬁma%[lg Ridca &1 ﬁgﬁ%;fré y B@Eﬁa[:ﬂrﬁéﬂ)ﬁ 5&?6@% infePfonnect

der, of SO sarroun pol yner

layer 328§ \Ba?gﬁof dNﬁH@ctN&&ﬁydr 124, oh’ﬁs@ﬂd&ﬂﬂbmthmbﬁts@ﬂ’ thehmrepme seehtion,
i nvention, the structure_ below_ interconnect |ayer 328

one or (rgorg PORIPS (3812203 ghencapsklanidgyer dAE MAYHCt 9 1pRlat; g o more
pof SRR 08 B3 90 s magas drioe 28 s
performed using various methods known in the art, such as, for example, soldering or
conductive adhesive. Note that in some embodiments of the present invention, conductive
| layer 224 may be reduced in height compared to remaining portions of conductive fayer 202-
' 203 allowing for a lower attachment height for circuit device 220 and a lower potential
| profile for the package.
Electrically conductive layer (202, 203, 224) may be formed of any suitable material
that is electrically conductive. In some embodiments of the present invention, electrically

conductive layer (202, 203, 224) may be an electrically conductive frame, such as, for.
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subsequently attached to electrically conductive balls
Mg‘ﬂ 334). In sone enbodi nents of the present
W 5¥4, an electrical device 220, either pd¥S/Ug004/011871
or actlve may be electrically coupled to the top
surface of the electrically conductive |ayer 224,
ex ampm,iaqbadfﬁma sk | fadframie o yatieefdrpexd of ny edéctdoiiuonidvaive material,

202. Note that t | ef t t
such aéf E@;ﬁ%@ |c>¢pet%d)§|a@ ﬁgegx @elg:pg e? émhpﬁg}engfozfép%meﬁx{f z;zpven’uon,

elecmgﬁ}é) (‘:ﬂo%dggtgler@)}’er Q@OLE |2@9t1242§ﬂaly36e ah%ﬁ%cﬁii@ﬂly cbﬁ&&étﬁ@ substrate, such

portion’ of IS electrically coupled to
as, forexainglet a redtidlayek swistrawl vegeh inchidesia plugality 26 intergonrrst layers.

elect |cal ce 220 LS electrlcal
i e stergoriel o529 X s ok Sy Sy ol =
encapﬁflan@ B86,AhcIRY, FotatiAd, dRaaeplesisabh h§1@<§1ﬁd cByatdl pelyned PLCP) or
surface of 234. Thus, electrlcal devi ce 220 may be

polypheinglene palfide {(Plbﬁuthee @irewt flepies 2Bkaadts way@rndg%mb%rcwycts
w1th1n0_{@§0 ongg %ﬁéﬁ\éﬁ‘% | g% ?Jenﬁ%sé rgbﬁ‘cg%@?%%l@ﬂﬁ%ﬁ%hé[&?ﬁlsanﬁ l}é %k?hzo]ptal lines

represaﬁﬁ@ﬂﬁﬂéi'faéﬁs Hety&h ehdfpsiRyionGR6 tuad uﬁ&rba’(rect)]ageloﬂﬂlﬂmﬂrated in
portions of the conductive Iayer
FIG. 8wl lopgar bequiptenhgSush adagkags 022@%%8% eouls Sergpste improved

rel1abﬂe)i@a&1n%| téffé 50 st 19&1%‘35 Wu {Edtrﬁl?nk%ﬁ bf 1r§éi*‘Pch§§et\xfe@ﬁ d1ss1m11ar

ering Ctive adnesi ve.

matenh]s tisan neuldrﬂeMnmnt SIncafne emboginese of thepresahi mmentlon a laxmnauon
onductive, | ayer

technigin o8 e abicatioat Ao rre et Biﬂ?%efeggﬁeﬁé‘? in which the
|
same ¢ I@e%g{f%%h% legeocf f;ﬁ béth e‘ﬂ@@ﬂsuﬁm @ﬁ‘ﬁﬁﬁhte'@@drﬁleét 1E§Hr 328 Also,

evi ce ' ower potential profil
note tiah mjqdiok agddinglnect bé et Itty apmy ducspiwiant] @ﬁen tl(l& GQSB 203

CONTIREN T TG ETRET I SN e

eIectnE’é!gJS&)ﬂBuétﬂ?éeSﬂé &Mookl ﬁ?ﬁéﬂs%'tﬁé’ele&ﬁ@ﬂ%dnﬂﬁcﬁ\%)’lﬁj"er (e.g. 100 of
an electrically conductive

- FIG. 6ﬁ Eabr204 subB2ef FICO% agd ¥ o4y §Y8BY e Ph}’SICaHY separate or
PCTI.US2004/.01187
a0 SR SR e AR b e o

provide BfedtrR8] cdibcorR B bther 4ORERI(e 2! 16 ubﬂjMGﬂrE andre20ldf (LGage
enbodi nents of the present invention, electricall

clribiefaregaeng spesifiqapion, th@gyentm])asmn Bescyihed with refe¥encc to
spemﬁg l)gﬁﬁa?lféﬁ:e%gsl. mﬁ @Q\g lf‘gnij/rge\r/o%soé%iplg ysﬁlF%ﬁH %.H aﬁgﬁggfté%rthat various

modifiehtirdlahé ¥h&d gets Bi€be BRAGE Glithbaydepartinidion tHeas‘copé of the present
i nt er connect %‘Sr 328 is forned using the s

inventioaas g@trfyrtbﬂn m mg|belpav. épﬁp&@gg]yame sgg@ﬁcgtwnéisﬁgm%sr are to
be reg%rﬁ% %rlll%&g%tm%tﬁéﬂt I a T %{i&ft@% %%%Sgn‘fjd ﬁL é’!fbth%orﬂﬁl:é’tfﬂ?lrs are

_ } henyl efe “sul en circult
intendé® KeeindQBediwithint the ceupees pessentrigvémioar connect s

Benefits, other advantages, and solutions to problems have been described above with

regard to specific embodiments. However, the benefits, advantages, solutions to problems,
and any element(s) that may cause any benefit, advantage, or solution to occur or become
moie pronounced are not to be construed as a critical, required, or essential feature or element
of any or all the claims. As used herein, the terms "comprises," "comprising," or any other

_ variation thereof, are intended to cover a non-exclusive inclusion, such that a process,.

method, article, or apparatus that comprises a list of elements does not include only those
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within 328 can be encased in a seenless, nonolithic

bl ock of material and the horizontal |ines
WOMPHYSHY ng i nterfaces between encapsul ati on BZRUSAH/011871
interconnect layer 328 illustrated in FIG 8 will no

| onger be present. Such a package configuration could
elemaéniunsihayaineludepthey eldments noadipréssly Ikl eronhasst tosiict proeess,
i hgress and a reduced nunber of interfaces between
Immhﬂfgg} PRAPPHEMEY i al s that coul d del aninate. In one
enbodi nent of the present invention, a |amnation
technique for the fabrication of interconnect |ayer
328 may be used for the case in which the sane
category of material is used for both encapsul ant 326
and interconnect |ayer 328. Also, note that injection
nol di ng may be used to apply encapsulant 326 in this
case. Note that in sone enbodi nents of the present
i nventi on where encapsulant 126 is not electrically
conductive, one or nore portions of the electrically
conductive layer (e.g. 100 of FIG 6; 201-204 and 224
of FIG 7; and 224 of FIG 8) may be physically
separate or otherwise electrically isolated from
ot her portions of the electrically conductive |layer to
provi de el ectrical connections to other devices (e.qg.

- 102 of FIG 6 and 220 of FIG 8). In the foregoing
speci fication, the invention has been described with
reference to specific enbodi nents. However, one of
ordinary skill in the art appreciates that various
nodi fi cati ons and changes can be made wi t hout ]
departing fromthe scope of the present invention as
set forth in the clainms below Accordingly, the
specification and figures are to be regarded in an
illustrative rather than a restrictive sense, and al
such nodi fications are intended to be included within
the scope of present invention. Benefits, other
advant ages, and sol utions to probl ens have been
descri bed above with regard to specific enbodi nents.
However, the benefits, advantages, solutions to
probl enms, and any el enent(s) that nmay cause any
benefit, advantage, or solution to occur or becone
nore pronounced are not to be construed as a critical,
required, or essential feature or elenent of any or
all the clains. As used herein, the terns "conprises,"
“conprising," or any other variation thereof, are
i ntended to cover a non-exclusive inclusion, such that
a process, nethod, article, or apparatus that
conprises a |list of elenents does not include only
t hose -10 WD 2004/ 095514 PCT/ US2004/ 011871 el enents

- but may include other elenents not expressly listed or
i nherent to such process,
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nmet hod, article, or apparatus. -11 Wat is clained is:
1 A device with at |east partial packaging,
conprising: a circuit device having a first surface
and a second surface opposite the first surface,
\NW% he first surface conprises active circuitry
% ? nore contact pads; an electrically
conductlve | ayer having a first surface, a second

. SURfdRGige nnpma&tepaharspacﬁagf LeoriphibiRge, and at |east one
op eni n? wher ei n: east one op eni ng at | east

par t3 &P{irews 'F?Yﬁ‘ﬁd‘sﬂ”it ﬁ‘é’fa{%? el A ieca'&ﬁ%féce oppeife fhefigst surface,
sur f acewbéreihlie frstsartick catmiseLadtise Sitshigry amt snglor khore contact
copl anap i th the first surface of the electrically
conductive’ |l ayer, and the electrically conductive

| ay &P elesifigly §‘€!‘§U%FV? |layeythayieg afiretieigacro P segged plrasronpagite the
olne or rmtlrslerfaw; Qr:ijcﬁé! MAsGhe Gl%hl'ﬁgn@ﬁeréth:r ough the

el ectric nductive on r nore .

"t or con s BB o8 oo Bl PR PR SR Booan ¢
t he one &hefimiseface n&tb@@lrcpa@ﬁmceﬁs suhslamiathoapplenat avith §e;firdin
el ]gect rical Cg.maaé?&f,theeél&ffﬂcélly%hd%}l\?eqw gt o the first
ref erenc el ec

Cnabil | ng TEIReL A SRR P Dol s Rt Cep plpe and
reference voleagerghemenneaimgheningsethoagsibe alrttridathy endadttive
| east parti able, thé bid dhofe .genngcMJénngeus@E iGASt one

openi ng between the circuit device an
el ectricall y'"tf’Eﬁ‘?Bﬁ‘J-’é’[sl"W@ theQpg er more cppactpads of thegireyt dgyigg:
1, wheleerical tdneace pleapsilly edbletl &ythe firelréfetdnesvolthgd s said

first PAE lllc%pcoﬂfa téngﬁmggllggﬁtgal §&n\§3§cﬁqﬁ de lﬂyesa:d f¥st reference

electrically cond devica o
2, wher@itaos mRnee®¥apsul ant | ayer overlies at |east a
por i entapduldnhiayer agie&un derﬁeup fum‘gea §dp Vithe: t6e 4tCaist ond @by

4. The gegxxee%qh OJ!I'C!(J: l %wce an tlaj %}tﬁc ﬁ&%u? go 9?%"’%@8%-& second

circuit device in cond
portion of the second surface of the eIectricaIIy

. Comshelicy 6 o\aﬁ?y( @ rwhe%ln thé EncdBMtiir@1aPdr vbrids Bt fbast Wi Bbriion of

th second el ected froma group
coﬁgls P%ﬁ’ é%bé%sﬁG@&dﬁvﬁ?@E”%ﬁropt|caI devi ce, an
active device, a sem conductor

The device of claim 2, wherein the encapsulant layer overlies at least a portion of the
second surface of the circuit device.

The device of claim 2, further comprising a second circuit device in physical contact
with a second portion of the second surface of the electrically conductive layer.

The device of claim 4, wherein the second circuit device is selected from a group
consisting of a passive device, an optical device, an active device, a semiconductor

device, an antennae, and a micro-electro-mechanical system (MEMS) device.

The device of claim 4, wherein the encapsulant layer overlies at least a portion of the
second circuit device.

The device of claim 1, wherein the first reference voltage plane is electrically coupled to
the circuit device. '
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devi ce, an antennae, and a m cro-el ectro-nechani cal
system (MEMS) device. 6. The device of claim4,
wherei n the encapsul ant | ayer overlies at |east a
portion of the second circuit device. 7. The device

1er.e fir refe ence. vol t age pl ane
'| s e &h [ rf%rcfgrl |'§ cégg'c% n%' r}‘*:’oa”%fa A2 rtial[@ GAOnGEOMRESNG 2 g,
A rreptrw&wgfa@ reletigieally n@ﬁdactuﬂﬁy@réwahag A fitgt surfagep asempaﬁwrraae

packagi ragposﬁ@mprﬂsssuﬁgee aMQVéaetdaﬂoaéh.rra ectrically
a second

cond ctive fac
sur 4 8%"”8&95‘ etsge?q;{gr tp ﬁ]eﬂeck'ﬁ?lé’%@[ C‘gﬁiaya | east one
operdacng a catuitdeticenyy tnadhebiesiayes witbiy ¢ at Badtlose opening, wherein

el ectri ‘éﬁ‘hétl’)&e CRRAYGthd Srclifdiice lrf?:lgljﬁgé ruifdy &'ld ot 'oF more contact
devi ce on adhesive | ayer wt e ‘at | east one

openi ng! pa%h'é‘? @F*I’{e syifpce Peing snbsigpialiy @’p@f‘a"t"ﬂ@ thq firgt @P’iface of the
devi ce kelacthicptiesondudtiesliayar yandwhesireth® elediitaly @aticted layer
pads, ' substantial ly copl anar
Wi th thg&??§é%y§ﬁ$¥§%g&%99?h&g el ectrically conductive

| ay @Fovidig nG\PraT & itey¢panedt aranings {reugh therrlpgically eondygtive layer,
CoNpri se ofe bahers MRBENMET bdhihgl ket poriding Yd #lé Btk GHir® !

nore i nterc ga%g%hhg?%ﬂgt D950 t hrough the electrically
conduct I've Ae cor more interconnect

opemrayging @@ﬁtﬂ@ﬁk ipterednnryts throtdtetne nes eymonmintercourmet epenings to
pads of cdritRt @b Bﬁéld)rtmdﬁ'@(\!dn?a%t pfsovi ding el ectri cal

nt er cannect re interconnect
opeRIGE0 5 SRR et HEFTIsAD oMb PdR o ‘aerpiane: an
pr o¥dndinggn amcaptudsnt lnyear & atdmat mecitallelillecdap iwitbih khe ot @agtioad
to the pehRHeBGEeY AL LALIR d&]lc,%%d tr@'k‘f]ec Q %ﬁbﬁctﬂr@ layer.
encapsul ant 'l ayer to at | east partla y fil
within the at | east one opening between the CIrCUIt
. deVhereethotbf thitn & fiether doamtising emodbgihi déhesigy Biver sfter fdieng the
”Eng&m%EIEHQ'”18 further conprising renoving the

esive fayer after form ng the encapsulant |ayer.

10 The method of claim8, wherein formng the

10.enTignaeth@ndf chigy® wheempsrmigshd eicBpsinBayeRBinthrie & eavnfha

ctrve

O Vb KAt RIS FURSHE LR UGS AN e RIS PHELRER A

conductive iayer
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