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Brief Description of the Drawings

The present invention 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 invention;

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 circuit device with at least partial packaging formed

in accordance with one embodiment of the present invention; and



FIG 7 illustrates a top viewof a circuit device with
at least partial packaging formed 1in accordance with
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cross-sectional view of an electrically conductive
| ayer 10 placed overlying an adhesive layer 12. In
sone enbodi nents of the present invention, a support
structure 9 is used to provide support for adhesive
| ayer 12. The interface between the electrically
conductive |ayer 10 and the adhesive layer 12 forns a
pl ane 11. Electrically conductive |ayer 10 may be
formed of any material that is electrically
conductive. In some enbodinents of the present
i nvention, electrically conductive |ayer 10 nay be an
electrically conductive frane, such as, for exanple,
a leadframe. A leadframe nay be formed 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 layer 10 may be an
el ectrically conductive substrate, such as, for
exanple, a nulti-layer substrate which includes a
plurality of interconnect |ayers. Adhesive |ayer 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 |ayer 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
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active surface i ' . .
correspond%ng 01rcu1rt d2vice %-1‘?7. "ot Ehat in alternate embodiments of the present

invention, more than one circuit device (e.g. 15-17) may be located within a single 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 405-
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 subsequent encapsulation step (see FIG. 3).
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device 17 includes a plurality of contact pads 20.
Al ternate enbodi nents of the present invention may
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voltepe reference -
can be molded, such as, for example thermoset mold compounds or filled thermoplastic
resins which act as insulating materials. In alternate embodiments of the present invention,
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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1nd1v1cﬁ1ab&agmtrtgvfoerlﬁeﬂ7 R2R. accordance with one enbodi nent of

tII*JI% %rlﬁgs?rattes a cross-sectional view of a plurality of circuit devices 115-117 with
at least partial packaging formed in accordance with one embodiment of the present.
Adhesive layer 112 is interpqsed between electrically conductive layer 100 and circuit
devices 115-117. Encapsulating 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 129 in

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
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Adhesive layer 112 is interposed between electrically

conductive layer 100 and circuit devices 115-117.
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electrically conductive layer 100 may be an electrically conductive frame, such as, for
example, a leadframe. A leadframe may be formed of any electrically conductive material,
such as, for example, copper or alloy 42. In alternate embodiments of the present invention,
electrically 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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aevieds 0§ i ersthily 6L o SodedrEETAted AU Gty %éﬁlﬂ%ﬂ%ﬁ‘ﬁ a cross-
sectiond VidRYf (R \Lhc AP BeRbe PBY ®ith BRIk 9BRiaMPAKASREDS FIG. 7.

substantially coplanar wth the sane opposite surface
4B1G of illesteapsatiatiindg videadp@ rwhicteis eRicGicaly icbiipled taateesivea higher

e e N
couplé‘c%.r@déiWhi%ﬁexCi%}h%%ltﬁgéj@féréﬂ&rpﬂﬁﬁr&ﬁﬁéd &bte bOwer BS3, Rehich is

vari ous nethods known in the art, such as, for exanple
electrisallyjequipiag toreaspiechulomey er ground voltage from a voltage reference plane

called input/output ground 204, and which is electrically coupled to receive a lower or ground
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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adhesi ve. Electrical device 102 may be any type of
active or passive device, and may have any nunber of
W eroniossslis. Note that in sone enbodi nents of tPET/US2004/011871
present invention, electrical device 102 is not
enbedded in encapsul ant 126, and thus is easily

Decoup%iﬁf% %F@ig??%tégrm%%h 'b@%le%ﬂﬁfall& BRI AEEIRIdNtRHpARIAS usig@arious

S atop viewof a circuit device 200 with
methodaknben st thpart; swh asafok axdmpje, soblerg or ﬁombv@@m@élvw th

nbo
%@%@gvg@gﬁf@ t7 a[nﬂét ggtggléazt?r? ?thele?n{{lﬁ c%m%g S oé [}wt &gsee\r/lt 1Cné/ent10n

circuit 3&903@1% REy Blelkattiesl 1e€lith @ié dorélp@werirgort HER of th
enb%%lnentS(Jfﬁf% resent |Rveﬁt|on0 C|rg v

electncdﬁy B@Eklcti‘?ﬁ layer (281-(2@@,322#0 way .0b portigdS0iof érgpqconnect layer 328.
In altergﬁ?tf: &1 f)dl(%qleélts Elré £ %:wcfel ﬁgt ?Qayi %e&%?@ ceo ?L&?ﬁggﬁ%ﬁgslred
portion(k %W?@lf 20 fehd SedtiicABvionguae Iavet (REE2040a384). pmoua ittt the
packaging of FIG 7. FIG 7 illus ci.rcuj
electricdBy ﬁ@l@iuztm%‘ latiec@O1 208 %?ét),rqf@chﬁiﬁah% éﬁﬁfaé?f? PQT“PB%@F\?é’f gnay
er .valt f
functiop g8 16y LR Ehrse VAU RR 1 < el cotri cal Iy coupl ed
tFRr EGEebMBodinfthghenthd presanainvehtiag eher aicepsaiime lqyknpizo (see FIG.
call ed core power 203, which_ is 5 cou q
8) mayths lastigally cANGUSHAP- Hrthgﬁwawl%ﬂ%gg b lssTctdhy ytcgﬁguc ive, one
or mo1$\§{)eer{ﬁé§c(g gPé@Eﬁ‘x %:5’)?{1) ln'?ag/ Berfgﬂﬁécpt‘ﬁ} tRE &Hf&ﬁct@%Lay@*’(QOZ 203,

oupled to recelve a |l ower or
224) toghe unetcomekt ager 280 r@pr,nmgl 47999 an ept’eﬂn@mea pirtiae 263 pf B

ol B o BT SIPRIL I L
encapshﬁﬁyﬁé)t%to%:”or Qdcﬁ’é‘ p&ktidRSof RRcRRER lay@i QQSI dy 273 oirvea 382, For

tions of an electrically conductive |ayer which ar?
exampkal emtapsuiaitllg!yelr §@6 ateg e usedan eedingoraferency plapp iy electrically

couns SRR By S S 8 YA T by o

openmglé@@t Vvih 88 | dddpeRGRh&M 1H¥r Y28/ I6egoepbodimengpaai if cosductive
and 213. Simlarly

, core ower 203 and c
layer 2@202%018 202!l imgrep sowdrags, eoriEdlled @RIt BECUY- Wé}b as, for example,

condo PP S e e ot e

326 acﬁh% a4 theGallelance prinec Encapaanttiayes 326 2nadlsd p}:rfmmt agicpdectrical
erence planes 201-204. -7 W) 2004/ 95?
shleldmg:fwngsgo(ﬁqr/cot:pygﬁfvwaé(%@ruﬁmeﬁbatd%&cépﬂg i Tayes 336 i qlegirically

condu% Ve, 61331(1: Gh efe?kl%l V\ﬁ%l %ﬂ%)ﬁ@ﬂg@t@ be eiree ?Slﬁ&t@d WaiHiPencapsulation
layer 32¢aR Rl &traealit FIGNY dl(DEtr toatbethatthiat/igs methimelsweould be electrlcally
shorted.

Alternate embodiments of the present invention may not use encapsulant that is
electrically conductive. Referring to FIG. 8, if the encapsulant léyer 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



Referring to FIGS. 7 and 8, note that in sone

enbodi nents of the present invention, circuit device
waod4pessibe el ectrically coupled to the core pRUEDS2004/011871

portion 203 of the electrically conductive |ayer

(201- 204, 224) by way of portion 450 of interconnect

present| @Yo ZRere thih @lelfonRdevieaodi2meNingy beilsdiid wilkiviactngle
. 200 may be electrically coupled to any desired
electricpldy torshiciive gyer2p- 204) of the electrically conductive

ERind L2 AR O s BB o s

formedi U8 Blgat R6icPOsH diRnBizirpesreadssesikmy wnfin tiet drosuchss ofoe example, high
nore reference vol tage planes, For sonme enbodi nent

densitytipgrqonaecs Rril{-Hpeldnt i,O_nt Hehig{UEpRIGPETNS! 4 8PM3 58 ?éiggnts of
the pre@nﬁnveﬁ%o&ﬁ?f}% P8 tﬁ{oglgg rcbﬁﬁii%ﬁf gtﬁglﬁl%gﬁ}}f}‘ 812 bbuglf€contact pad 330

ncaps | ayer s ele conducti ve, one
of inter@bnriEdt Ry&{BISi togiecizaly capkniivgbalZEH4. mljerbate feorbednents of the

t hrough™ t h d |
LT LT TR LT M T R O
328 an%%@mrglgyi%a@% (yet. %@3&)@ MUGEENE doRdEsti VAR 333Qhay B2fbkmed of any

e used to el'ectrically connect
appropeiaeapsdicsint nB2Gid suomas, or axemglepepldeipassader 336 surrounding a

i nt t | 328 . i :
vty PO 5k A i P e O B0y, e s
below MRt SER I 18§ &GS o4 BN 83 bY336! B3 MhBauhtiorcoypbidgstidse
appropriate voltage (e.g. power or ground) to o
bufferieg beipeah aerchanest lager3 Agyandayfugher sypeMrn ol oW vehidss

and. i nter N t Ni di
subseqp?nqgfoaﬁ@g%efqo t\gg;?e%%ré%g@ %é@%ﬁﬁﬁéﬁllss@gﬁ%ﬂ;o?nl glregg, even
Celg\gﬁ%agﬁmboaﬁﬁ%rﬁpdt)ﬂ 18l Hfgg@ﬁ dm:agflg amcgamomqal dendbe 220, eftber passive
e, conductor S , , i ble .
or activ, PO eICHCERCABN EEIe By 8¢ LTS Al B LRSS COTd e nyer
224, ngjg is?r%éellfg kglsigg’%{ela%ogt?gnecff%gﬁ&uo‘ﬁl\léc'f:ﬂ;fler 59c sl ARttnd RY&lortion of

_ _ erforman electri shi el di ng function
224 wiioh isGilécttiddllydevplee tHTft thivhinal dfafecthicat dedps 22Gimay baylsctrically

326 i | ectri [ '
solsted opebe T somsn gt 42 RO b B A el o
electri¢d] %?ﬁ%é‘?é’d.' Bonel AWRIRER, Asctiiddl Ustibabeslid dledntidaliy@odpled to
0 e fact that 1ts termnals would be electrically
electricdiyrdoaductidk lgen 224 be mag df nenosmofe dontacppadseldB fabricated on the

i nvention_may pot. u encgpsul ant -t hat i .
(op SUBREQ PP Ral TS CHRHIE R0ate T B P g peougled p ipggonnect
layer ﬁ@%ﬁgﬁﬂj GHonl@NBE 1326208 Bl Rl dnediniemo B the@aekdat invention,
then an electricall’y conductive | ayer 415 can be
one orfroorapdrtmne(d.gi 22¢) of ervupsulaiéldyce32@0eY japt torigpdate e or more

portioxﬁ{)(gf\éhg ?ﬂ%u%?%e@%&%s(gfgrgﬂ)q ﬁe%tr?c%? c@up\ff?llgto?ggvigg bs6 1§ %e
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 layer 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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conductive |l ayer 415 may be formed as part of a

mul ti-step encapsul ation process. Electrically
wmorvdoestuct i ve encapsul ant 326 may then be f opeeUs2004/011871

overlying layer 415 as a subsequent part of the

mul ti-step encapsul ation process. In alternate

exampRIP RALABRAE S A0kadthifne Bay'R %9@146 QP aryl dleBEEAl tNelBdtkrial,

resent |nvent|on nore than one circuit evi ce (e.g
such asz 6 )exmmpleh eopp@c at dtbyd2 Hn nlterngiersgibodina¢rég of the Prespnt invention,

oINS P oA s, S GPAT LOKA, B I e st

as, for Eﬂ{nﬁﬁg a%%hfﬂigla%l\/@bbt@ité/ wlfchGhdlGddsta IﬂUﬂagt}pcﬁﬂlﬁféS@Qﬁedmw}M’s
he art such as, for exanple h ‘density

.wa theo rfnetmcomuemday@p 32 o l@ﬁlg £ SuRF fatppdpof material as

e FSEERESR ) B S RTAATRLS: Bl R BG5S gy .7 o

polyph@@ﬂd@ﬁeﬁ@lﬁw@m@ tpadcidM devfce 200 and an nemtspbﬂ&eg i1B28otmects
el ectrically conductive ba

within 38 6@l bresrcasaskingafgemisss %plhﬂmlglﬁf:ﬁlgﬁ ﬁg\lpethg horizontal lines
represé%lu# éﬂtéltfgcegfbeﬁégﬂ e}{&aggl,gﬁtg% Z%C d! 1ﬁé¥do¥m€& rl‘;ﬂ%? 828 illustrated in

rconnect urality of "balls (e.g.
FIG. 83@4)no 1&h@e be pmbﬂlty Sﬂnohndlpmkage cm&lgmaﬂm quaid dtmmrrstrm@dmproved

N e TN -
materi 9 fifit SAfd dgﬂﬁﬁna&@ atp bfe &ﬁﬁ@dlﬁl@ﬁﬂ?f‘ tHE PieSerR indenBoRl L8MiMation

I nvention e structure below interconnect |ayer 328
technique. fgr thé FahricdBadn oB8BOrc@BdYt Iayey 3f2& maayi lmwusr:@ forthe £ape in which the

t t
e b S FELL PRE ol AL BB R R o At
note tl tﬁ% inaehed n{&dlﬁg %Iyrueqaédi % @@Qdmhpm@ 3bé o hes @se 334)

I'n Some enbodinents of the present |nvent|on

Netetihdt dmborde vinbedin®ots of |thmﬁsephglsywté0n wherﬁ@flwpéulaﬂta&% is not

e ST RIS SIS S BR8N M0 o g oot

FIG. 6t 301-280£8hdP914 dﬁqFIGOﬁ @rﬂmmfdf INE. Bayey bePRysidwlyesepdrate or
fhe left portion of 224 which is electrically pl ed
othervigs cdeqtisallytieglaied Alompethed Rt ensc] thf‘d%lwtéléaliz}zmﬁlﬁsﬁl‘ﬁgayt"f to
providg ei%%ﬁ[caﬁ%nln&t%dn% ?fh@pdévrl éé Be1d2 &iaPeahd 280 of Ff@%)
Which 1's electrica coupl ed®to a right term nal
elnaké fdregding §p€ic£fﬁ:a28ﬁ), thd mvemmndwb bdeméestribel with mfclahce to

stk NS o U L
modlfﬁ?tgoﬁ} gl Cafl ek G2 64 1518516 @vnﬁ%uttdgﬁarﬁHg ffﬁﬁ?th@fsc@;?edef tf[@t}@sent

evi ce ectfically coupl ed
inventlontarsetofortedh the claims below. Accordlngly, the specification and figures are to

be regarded in an illustrative rather than a restrictive sense, and all such modifications are
intended to be included within the scope of present invention.

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
more pronounced are not to be construed as a critical, required, or essential feature or element

nn

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

-10-



| ayer 328 by way of conductive |ayer 224. In sone
enbodi nents of the present invention, one or nore
w@eootiogsss (e. g. 226) of encapsul ant | ayer 326 PEly/USZID4/011871
to isolate one or nore portions of the conductive
| ayer (e.g. 224). Electrical coupling of device 220
elemef8 BuPfiay BRIJRIRG elzhdngs ﬁ@%kﬁ*é@l}"‘ﬁit@@ g8inkBRWNtol sich PRicess,
art, such as, for exanple, soldering or conductive
nwﬂmédhbdﬂMHﬂﬂMﬂ%&ﬂhal in sonme enbodi nents of the present
i nvention, conductive |ayer 224 may be reduced in
hei ght conpared to renmai ning portions of conductive
| ayer 202- 203 allowing for a | ower attachnent hei ght
for circuit device 220 and a |ower potential profile
for the package. Electrically conductive | ayer (202,
203, 224) may be forned of any suitable material that
is electrically conductive. In sone enbodi nents of the
present invention, electrically conductive |ayer
(202, 203, 224) may be an electrically conductive
frame, such as, for -9 WO 2004/ 095514
PCT/ US2004/ 011871 exanple, a leadfrane. A | eadfrane
may be fornmed of any electrically conductive material,
such as, for exanple, copper or alloy 42. In alternate
enbodi nents of the present invention, electrically
conductive layer (202, 203, 224) may be an
el ectrically conductive substrate, such as, for
exanple, a nulti-layer substrate which includes a
plurality of interconnect |ayers. Note that if
i nterconnect | ayer 328 is forned using the sane
category of material as encapsulant 326, such as, for
exanpl e, thernoplastics such as liquid crystal polyner
(LCP) or polyphenylene sulfide (PPS), then circuit
device 200 and its corresponding interconnects wthin
328 can be encased in a seem ess, nonolithic block of

material and the horizontal |ines representing
i nterfaces between encapsul ati on 326 and i nterconnect
| ayer 328 illustrated in FIG 8 will no |onger be

present. Such a package configuration could
denonstrate inproved reliability due to | ess noisture
i ngress and a reduced nunber of interfaces between
dissimlar materials that could delanm nate. In one
enbodi nent of the present invention, a |lamnation
techni que 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 i nterconnect |ayer 328. Al so,

“11-



note that injection nolding my be used to apply
encapsul ant 326 in this case. Note that in sone
werediisent s of the present invention where enPEpEs10841011871

126 is not electrically conductive, one or nore
portions of the electrically conductive |ayer (e.qg.
100 of FIG 6; 201-204 and 224 of FIG 7; and 224 of
FIG 8) may be physically separate or otherw se
electrically isol ated fréﬁﬁ%ﬁﬁ%r portions of the
el ectrically conductive layer to provide electrica
connections to other devices (e.g. 102 of FIG 6 and

1. A R4Re efithHt GasBpartidipategifregpiisigg:speci fi cation, the
i nvention has been_ described wth reﬁ$rence to
SHEEGU deViSTBINGEITS! SUFBGRYLYA scped BiTTasE aPRRsYy tagdirst surface,

I n the, aLh tﬁiﬁfs?%ﬁ%@%or&@ﬂes‘é@ﬁ%@&fwlt?yd' fications and

changes can ut departing fromthe scope
odn dléripal smmtiuctivevayer havings fisgtsuffere, h seqontllserfedeaippesite the

beIo Accor di ngl t he specifi i.on and figures are
Yf&s F‘?jé’ag' %leﬁsﬁ opep ’?%t"fct\?éel? ather than a

r est ri ﬁ%'a‘c’%aﬁ%@%perﬁﬂ aﬂEJist Eb&@l‘ﬁll bR iR ud Rvice,
i ntended to be inclu in the scope of present

i nvent the rﬁlrstBerfeCfel afghe @rmletrdead:@amlévg@stlalésn@ppémauwﬂzbﬁbe first

bl bov d
Speci 11 OHEAE Rt SecPEILU SRR Heorid s, o

advant g %ﬁacu&@hytcbm&uwlapémnmmes 2 BRd r@MBKned @oTeiaE (p%ane; and
that may cause any benefit, advantage, or solution to

ovcencaptulans daiepat Ipast parhplby Ellnecdzanr kit the & lepst one opening
cons tge%éjenqﬁ glr&ﬂ{ aév?(%l and tl?e%’lé&ﬁ?al yﬁdbnﬁﬁ&ﬂ%@h?ék used

feature or e
herein, the terns "conprises," "conprising," or any
other variation thereof, are intended to. cover

2. Therdvieexfialdimyb Whestindiesmeansylont {abfart ovgerlifsg &gt 2 fissbporgian of the
s@{ggﬂdcgu ac®bf MRRALAUE (ﬂ‘ﬁi‘.‘ rses a list of

enents does not | nc ose -10 WO
2004/ 095514 PCT/ UsS2004/ 011871 eI enments but may

3. T helf aé:ylégeg%tc %1{216% l}@hﬁ?egg gglgggsuﬁgf fg@ss | \éir]%%ssa}t Eeas rportlon of the
S@mr@%ge of tﬁhé MQii2808A4095514 PCT/ US2004/ 011871
Ad

evice wth at |east partial packagi ng,
conpr|S|ng.

4. 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.

5. 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, and a semiconductor

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

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

second circuit device.

7. The device of claim 1, wherein the first reference voltage plane is electrically coupled to

the circuit device.

-12-



a circuit device having a first surface and a second
surface opposite the first surface, wherein the first
W@ oags1conpri ses active circuitry; an el ect rPCHUE2004/011871
conductive layer having a first surface, a second
surface opposite the first surface, and at |east one
openi ng, mherein the at |east one opening at |east
rtia nds th ci.rcuit eVJC the first
8. ThEfry %g Qi VTR o %Cé’i}?ﬁﬁ’é/ Go8 %Hg %}Wfpempgﬁsesaplurahty of
iGRRANadt 1Veld the flrst surface of the electrically
conductive layer, and the electrically conductive
| ayer conprlses a first reference voltage plane and

c At I ea artiall
o Tl e A AR 6 e iBBion B0 Briabert e Bl EF e
sdedidcirasdot the ceb@cldvigeal | y conductive layer. 2. The
device of claiml, wherein the encapsul ant |ayer

overlies at |east a first portion of the second

I t ]
10. T lﬁ%"&efvgngeoggau{n@ v&gfe?% g;\egealﬁ%%ll% ﬁgr cI it rlg% ggcgfpcaﬁpy
coududtivesnad¢ridleast a portion of the second surface of

the circuit device. 4. The device of claim2, further
conprising a second circuit device in physical contact

11. THY del%ceébf%%ﬁnl@ RRfHE! &ﬁn[ﬂ si f@ se%gﬁ@ ?,ﬁca@%fe éﬂggyegiov%{f}gllnﬁqthe

el ectrically conductive

encapshlenelagert he second circuit device is selected from
a group consisting of a passive device, an optica
devi ce, an active device, and a sem conductor device,

12. THUeHYONRREM 120HeRiMMhE kR 5 i
(MEMS) devi ce. 6e %he gegﬁégﬁgpgéﬁ§?§§ﬁ1&ﬁ#g?%ﬁ% t he

cepdushyamaridlayer overlies at |least a portion of the
second circuit device. 7. The device of claiml1,
wherein the first reference voltage plane is

13. Theldgetceiofalain 1¢aueeebrhrisih e sdtoh Yirkuif@Mii&ehavi M@t terminal
2004/ 095514 PCT/ US2004/ 011871 8. The device o | ai m

cquplggh ik efiFst phisiellyseparaig rppgtm@oﬁ dhﬂ:@lﬁvemﬂhy@ndu@rmrlamend
h@wﬂ% lérs@&dntd%e&tunal' J&hﬁfe& NRE& cond prswally separate portion of the

electrically conductive layer.

14. The device of claim 13, further comprising an interconnect layer overlying the first
surfaces of the circuit device and the electrically conductive layer, wherein the second
circuit device is electrically coupled to the interconnect layer via the first and second

physically separate portions.

15. The device of claim 1, wherein the electrically conductive layer comprises at least two

portions which are electrically isolated from each other.

16. The device of claim 15, wherein one of the at least two portions comprises the first

voltage reference plane.
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17.

18.

19.

21.

22.

23.

24,

25.

26.

9. The device of claim1l, wherein the encapsul ant
| ayer overlies at |east a portion of the second
waoaes1of the circuit device. 10. The devi cepof/Usioad/om1871
9, wherein the encapsul ant | ayer conprises an
el ectrically conductive material. 11. The device of
Tied @vibeldd cldisl 16D @he @ E Ok BHe 8f SRGOREstERS orRtomprises a
| ayer overlying the encapsulant |ayer. 1Z. The device
se¢onsd viltged refopgesediline he encapsul ant | ayer conprises an
electrically conductive material. 13. The device of
claim1, further conprising a second circuit device
Thedvig of cldifoslt7, figthet dehprigespk&and Giréuif déede iy €Hbst yerminal
separate portion of the electrically conductive_ |ayer
cenpledfiaiherfistyodiasordereriernlang andoupsran epninakeuplg to the second
' ate portion of the electrically
\g@%g%gg%%éxﬁgggﬁ. 14. The device of claim 13, further
conprising an interconnect |ayer overlying the first
surfaces of the circuit device and the el ectrical ,
Theotfaire ol 1%2‘1“?“6\1%%@8‘?‘?1“5 Al IdEE et @V?rcqﬂeflyﬂ’@\}%gm
dubrablGstiihd 8?&&1‘&%@9&9gh@%ete@e&lri‘&ﬁllwr&bﬁﬁ&@i@@%r.l ayer via

the first and secon physi cal Iy separate “portions.
15. The device of claim1l, wherein the electrically

ri ses at |

TR R STHTCIL POERIT e o ARt D Ehi SaRioD R of

ARecHavitase®f claim 15, wherein one of the at |east
two portions conprises the first voltage reference
pl ane. -13 WD 2004/ 095514 PCT/ US2004/011871 17. The

device of ;clajim.1 2. . t.h .

THOHR Q5 T ok 5h B 15D R0R, Bl B imercomeo
legdrer ence plane. 18. The device of claim 17, further
conprising a second circuit device having a first

termnal coupled to the first voltage reference pl ane

Tl?eggev?cesoetcc?ﬁﬁla% 12 WGIQ:% th %Hﬁllpﬁgnttlgyeﬁ' Iagmﬁﬁgé%rbdplux\éﬂw Hectrically

erence p
conductive vias coupled to the interconnect layer.

The device of claim 22, further comprising a plurality of conductive balls coupled to the

electrically conductive vias.

The device of claim 19, wherein the interconnect layer comprises a same material as the

encapsulant layer.

The device of claim 24, wherein the same material is a material selected from a group

consisting of liquid crystal polymer and polyphenylene sulfide (PPS).
The device of claim 1, further comprising a plurality of circuit devices, wherein the

electrically conductive layer comprises a plurality of openings, wherein each of the

plurality of openings at least partially surrounds one of the plurality of circuit devices.
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19. The device of claim1, further conprising an
i nterconnect |ayer overlying the first surfaces of
wo b@4o935eui t device and the el ectrically conduRti/us2004/011871

| ayer. 20. The device of claim 19, wherein the
i nterconnect |ayer conprises a plurality of

27. Thedesiesorfrodaitm 26 wkmin &ith of e plenliceofafircaltalemcdOhas a first surface
further c risi, a conpl i ant. | ayer .overlying . .the
GOMRIPEHAFDAE cirfui(EAnd 5 ScooRh SUlers QPEOYR BF BFShodiface, wherein the
fefRiaed ¥a60 BPthE PRiralitd 08 EheC @Rt B P efis @hﬁ{téﬂdaﬂy cBplanar with
electrically conductivé vias coupled to the
thefisyt somrpsatf theglegirically, comtlectivetaxee. of cl ai m 22,
further conprising a plurality of conductive balls
coupled to the electrically conductive vias. 24. The

28. Titteddvice difclamal Mwh8reinig eftdpstiaft InidrefeRREGElcadtaYtion of the
conprises a sane material as the " encapsul ant |ayer.
speondpyafagesqfdle prraditnehwiait diMise®i n t he sane materi al
iIs a material selected froma group consisting of
liquid crystal polyner and pol yphenyl ene sul fide

29. THeRRS)ce FGlaiffilys, déwieirethe enedpailanllaydriebipeikeCarmediaeay a
(PI rality of circuit devices, wherein the
@Pg%¥9?6%F@Vﬂconductive | ayer conprises a plurality of
openi ngs, wherein each of the plurality of openings
at | east partially surrounds one of the plurality of

30. Adeviceimtithca ldastgsartial p4cRAGIR00dhpi96hd:4 PCT/ US2004/ 011871
27.. The, device. of ¢laim 26, wherein each of the
pf iy deyicghaying @ fitst syEhppeand #spsond syrfage oppesiigdhe first surface,
conpryisdréid tRCHifsY Qurfacl EdinbfidesABRvACiRQRAND surface
opposite the first surface, wherein the first
sy ¢legiasallyf copdedii veffrantechaying afiist surfice t heecond sufdace opposite the

devi ges, i s, substantially coplanar with the first
sur_f;fglétSélffafeﬁé‘néﬁ{ehg?ﬁ?l‘)egf)??g%r‘@l?&??ve | ayer. 28. The
devi cethekirChiallenick/is WMHET Blehit {A8 SRGABSHEaNt | ayer
overlies at |least a portion of the "second surfaces of

t he plthedirstsyriede o itheeirquitdieyice éssubz@ntiathecapbanac witbfthe first
cl ai m 28, el Q]? n ulant layer cqonprises an
el ectrical ﬁ\%}%ec%ﬁg%c ‘l:t\%1 8&%&?0&(1?13?‘{6 ffditic, ard
the electrically conductive frame comprises a reference voltage plane; and
an encapsulant overlying the second surface of the circuit device and the second

surface of the electrically conductive frame.

31. The device of claim 30, further comprising a second circuit device in physical contact

with a first portion of the second surface of the electrically conductive layer.
32. The device of claim 31, wherein the second circuit device is selected from a group
consisting of a passive device, an optical device, an active device, and a semiconductor

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

33. The device of claim 31, wherein the encapsulant layer overlies the second circuit device.

-15-



30. A device with at least partial packaging,
conprising: a circuit device having a first surface
wapa4a9second surface opposite the first surfaP@l/Us2004/011871
wherein the first surface conprises active circuitry;
an electrically conductive franme having a first
34. Tlsmaim@eof chai HEI0 Mdheil fhaGacHRPAT Tagertddtprikéd i clsctfitane,
g | east one opening, wherein: the circuit device
WiKimRter at | east one opening, the first surface
of the circuit device is substantially coplanar with
the first surface of the electrically conductive
35. The davice dmthimid, ehectr liheahtapsclamdluydric‘wmpfm@sm gleomicdlBes
r.ef erence volt Iane an encapsul ant
Goub PRy e sH e BRdhS AL STGce R e KB e Vdevi ce and
the second surface of the electrically conductive
frame. 31. The device of claim 30, further conprising
36. The drvéesrad chilmA0; whelsin the elaatriphlly mmducwmtaaelt commprisas at least two
flrst ortl second surface of
Rl P it o PaPRG R B 5n Rae b at legpt taopions
c@hpri&@@ﬂh@lréfefeh@e GG ldkercuit device is selected from
a group consisting of a passive device, an optica
devi ce, an active device, and a sem conductor device,

. TR A AL G5 LB TASAL, AYFLThppmin

cenplap solbeendf thayEleasdwes boeidnt bied 5 ewond te@midll tbuleyicother one
-15 WD 2004/ 095514 PCT/ US2004/ 011871 34. The device
fthecatdsast 8P PRHRR%I n t he encapsul ant | ayer conprises
an electrically conductive material. 35. The device
of claim 30, wherein the encapsul ant |ayer conprises

38. Aametigddeior foroahd y deviomichying aitéeasopirhﬁ)]rpaok@ih% icoghphib@g:
seco%d surface of th CI r uit devic 36.. The devi ce

Jfro¥cH nféect YéPiOH YQEPWE%PI?‘;‘}S%B%R?&F?F@“fiéy’éfﬁce

CONPrdppesitcdhe h%@%rfetc\énancpé%rlédsp&ﬁz efifflg | cal ly isol ated
from each ot her, wherein one of e at’ | east two

gdmmgmslrcmbmqesmhm tilee atdéast emqaenbigt aperepl anactivd Burface of
vi.ce.of claim, 36, rthrco S a,.secqnd
ei'r ot el g i cofinef RRane hinesdiedee S e
electrically conductive layer, and wherein the electrically conductive layer
comprises a reference voltage plane; and
forming an encapsulant layer to at least partially fill a gap within the at least one

opening between the circuit device and the electrically conductive layer.

39. The method of claim 38, further comprising:
attaching an adhesive layer to the electrically conductive layer, wherein placing the
circuit device within the at least one opening comprises placing the circuit

device on the adhesive layer.

40. The method of claim 39, further comprising removing the adhesive layer after forming

the encapsulant layer.
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coupled to one of the at |east two portions and a
second term nal coupled to another one of the at

WO e@sn9sm portions. 38. A nmethod for form ng BCHES1006011871
havi ng at | east partial packaging, conprising:
providing an electrically conductive |ayer having a

41. Thé fiethod WF tRGE 38awsaemrfdnﬁmrgfmalcapmm dyer &&ﬁpﬁsdssbmmg a
surface, and at | east one openin pIaC|ng acirc
meld compaunprerhiis R cirews dovpra APFGN Wac@.qf%electncally
rf.ace of the circuit device is substantially

%%%Péﬁgﬁ 'th the first surface of the electrically
conductive layer, and wherein the electrically

conductive | aye iises a reference voltage pl ane;
42. A&f’ﬁd@&%% aé%gpaé%l ngﬁgél?ﬁ CPRPEFINED at | east partially

Elc ro@t @8RceMalvHgh ﬁﬁ?s&é%ﬁgé eﬁ%eowmae@sﬁpd@ae%%%hrface and

e clrcuit device an ctrically conductive
I ayer s1dev%1 suffacesnubitentiadly pek@endic8By td tetfhrgtrand second surfaces,

tach dh tg th
ol oot Fheam e ol ST mpR S r N i ng ¢ ne

Cha El'ébthcQ@Wé(ﬁﬁu&ﬁ\temnﬁaﬁsﬁlﬁnﬁbvérm theRRIeRBR RiifFces and the second
conprises placing the circuit °"device on the adhesive

| ayer surfage offthe civenihdevies ansl exipasi@ at least aiportiaovfphe &isigurface of
rermvtl ng 1§ eavdchee3| ve |layer after formng the
encaplar ik NS - 16 WD 2004/ 095514
PCT/ U82004/ 011871 41. The nethod of claim 38, wherein
orm ng the encapsul ant | ayer conprises formng a nold

43. Tb%ﬁ?i@%mf a4, whgreim thelacsiqally gendust Ve ARPapREaBEogIises a
%fglg&%‘i,og%%e @?n electrically conductive layer. 42. A

evice w T east partial packagi ng, conprising: a
circuit device having a first surface, a second
surface opposite the first surface, and sidewall

44 Thy R deecdl B MR (e Se<Haiuy AT it e s FiRpige elggically
?Rﬂqoﬁﬁﬂﬁggg§bvw@hereln the first surface conprises
ac

Ive circuitry; and an electrically conductive
encapsul ant overlying the sidewall surfaces and the

45. Tlgqe de\plge of claim 42, wherein the electrically conductive encapsulant has a first

surface that is coplanar with the first surface of the circuit device.

46. A device with at least partial packaging, comprising:

an electrically conductive layer having a first surface and a second surface, opposite
the first surface;

a circuit device overlying the electrically conductive layer, the circuit device having a
first surface and a second surface opposite the first surface, wherein the first
surface comprises active circuitry, and the first surface of the circuit device is
between the second surface of the circuit device and the first surface of the
electrically conductive layer; and

an encapsulant layer overlying the first surface of the electrically conductive layer.

47. The device of claim 46, further comprising an adhesive layer between the first surface of

the circuit device and the first surface of the electrically conductive layer.

-17-



48.

49, T

50.

51

53.

54.

55.

56.

surface of the circuit device and exposing at |east a
portion of the first surface of the circuit device.

wao49ss1devi ce of claim42, wherein the el ectP@Eb1094/011871

conductive encapsul ant conprises a reference voltage

pl ane. 44. The device of claim43, wherein the

el ectrically conductive encapsulant is electrically
coupled to the circuit device. 45 The device of claim
Thpdevigectislaimi46e Whpisin the casapyuleniiavrsoverics Heeajssomdstirtace of the

first surface that is coplanar with the first

m@ﬁpg% '“6f the circuit device. 46. A device with at

| east partial packagi ng, conprising: an electrically
conductive | ayer having a first surface and a_second
Thgdgageet c&b@&ﬁ pEETeiTE Ipast BY0 g%ﬂfaasc%fat%s clerirically copactiye layer
QY&ld t}ﬂoﬂgh e nehRalnt Pclg!:x %nc‘f QREMEGE th¥ Qe tidY Blrthek B@mﬁrlses a
circult device having Irst surtface and a seco
suwﬁcbcnﬂ:uttmﬂ@isb tevinpe fi_‘rstrtsmmsalrcbapled tovbis @fi the ahleaﬁitwe tportions

surface c es active rcuitr e t
Shs S EAMinsRE et fud poesony iy Rlaehp on o bbisigne of the
a%tvéafstat% ;szfm&ﬁkeomweéthc@lgm&ﬁu@n@ thyre. first surface of
el ectrically conduct’ive |ayer;” and an encapsul ant

Iayer overlylng t he flrst surface of the electrically
onductiv ayer evi c of. cl further

TRt T et e eaft S atiof 1B Ryt el

&hnsistifEofCd %sassmvt: deavé, e ophdaltdagict, dnSdctisel déaes acsfenﬁdmauctor

electrically conductlve | ayer. -17 WD 2004/ 095514

REIEUSP TGRS 18I R micgo-clpReO-goghatca sysemi MENS) dndee n

t he encapsul ant | ayer overlies the second surface of

the circuit device. 49. The device of claim 46,

Thé &g vedebfadaimess whiein hereldcaitall9ohdirtiet eger é@apiiges a lead frame.
conductive |layer extend through the encapsul ant
| ayer, and wherein the device further conprises a

fr@&&ﬁ& S 46é9ﬁ1]\éfe‘fr?th|3%‘{écﬂgzaﬁ bﬁatcubgfagﬁefﬂ@ammé@a@gast one

o one of t east two I ons
@leattgrthaaxpyses ankéamtalpoeudra;fehe fird safaeodtitt ¢isuitideaice.
coupl ed to anot her one of the
The device of claim 46, wherein the encapsulant layer comprises an electrically

conductive material.

The device of claim 46, wherein the encapsulant layer comprises an electrically

conductive portion overlying the second surface of the circuit device.

The device of claim 46, further comprising a second circuit device having a first terminal
and a second terminal, wherein the first terminal is coupled to a first physically separate
portion of the electrically conductive layer and the second terminal is coupled to a

second physically separate portion of the electrically conductive layer.

The device of claim 55, wherein the encapsulant layer overlies the second circuit device.
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57.

38.

59.

60.

61.

63.

64.

65.

66.

67.

at least two portions of the electrically conductive
| ayer. 50. The device of claim49, wherein the second
w@reoen9IsS1devi ce is selected froma group consPGL/USIOEH11871
a passive device, an optical device, an active device,
a sem conductor device, an antennae, and a
ThEldeVige 6f @lﬁﬁﬁ 96 W&H't&@éle@tﬁ&l%"@oﬁﬂ@(&)e 1683t icemprinds at Td¥et two
evice of claim46, wherein the electrically
poﬂmﬂ&ck&W@aMwyehﬁﬁdhpnﬁsésmbﬂlead frame. 52. The
device of claim46, wherein the electrically
conductive | ayer conprises at |east one opening that
THHRORE Sf alhirh SASWhéeiRWnk iof fheld: 1dabierwiol podtionsLyohgeBeos fitdieoltage
circuit device. 53. The device of claim 46, wherein
refaesneqplapsul ant | ayer conprises an electrically
conductive material. 54. The device of claim46,
wherei n the encapsul ant | ayer conprises an
Tl ®eick o€ alalry 58 cohetiRtanethepoiid dfahe avleadt ywo gottivas semprises a
surface of the circuit device. 55. The device of claim
se@ndivgregreeieEessmdng a second circuit device having
a first terminal and a second term nal, wherein the
first termnal is coupled to a first phyS|caI
Tmata:aroatoé clajmn150j fanthef ccmhmisat@a:mcomhtlquulfc@’vm@dtawm 4 faspeierminal
t he s$cond ter nal co

cggglg;l koythe lrgléfﬁg?.%ﬁlg eﬁg}clelp e Btaﬁgcoa%é%wlp% qquyled to the second

ﬁ UGk YR elRr - 56. The device of claims55, wherein
e encapsulant | ayer overlies the second circuit
deV|ce -18 WD 2004/ 095514 PCT/ US2004/ 011871 57. The

i ce claim 46, wherein the I
Tttt 2poht Dir PR B FifFO L b Y ertying the second
s8led &fite@blediric810) edridcdveaay@ach ot her. 58 The devi ce
of claim57, wherein one of the at |east two portions

corrprlses a first voltage reference plane. 59. The

%elg CC%t(&fﬁla%B N M RErein Y8 bRk R AN L&géroﬁ)gf%r%ﬁ ggglrgﬁty of

ns conpri ses a

lﬁ@ﬁﬁhgaﬁaw@hane 60. The device of claim59, further
conprising a second circuit device having a first
termnal coupled to the first voltage reference pl ane

T&n&v?ceso?%%%ﬁ]lzfmh%%orﬁﬁlﬂﬁﬁ 8 AphdIR 15RF BRGyiYStedBrconnect

erence
layer.

The device of claim 63, wherein the compliant layer comprises a plurality of electrically

conductive vias coupled to the interconnect layer.

The device of claim 64, further comprising a plurality of conductive balls coupled to the

electrically conductive vias.

The device of claim 61, wherein the interconnect layer comprises a same material as the

encapsulant layer.

The device of claim 66, wherein the same material is a material selected from a group

consisting of liquid crystal polymer and PPS.
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61. The device of claim46, further conprising an
i nterconnect | ayer overlying the second surface of

wo b@4edases ri cal |y conductive |ayer. 62. The deR¢TESMD4/011871
claim6l, wherein the interconnect |ayer conprises a
plurality of interconnect |levels. 63. The device of
claim6l, further conprising a conpliant |ayer
overlying the interconnect |ayer. 64. The device of

68. Ths davineed Clamette frther compriging apturalify of ceerpeviess oyerlying the
: \/ A .
LS LY Bk cRefl) EBhdubiv GG R e BBy Bl Bl Cevices
Havtighefirscanface somgrising o &l ditcyitof andardoerid stefababpsosite the first
coupled to the, electrically conductive _vias. 66. The,
Yehr o avhsrein he f#'ﬁ%sﬂrfaﬁfﬁeqf&a?b pltke iP}L’]rF%lFtE &h H@c‘ilfqugﬁ@i"lces 18
i | gl iSR! i

e O By TR e o % IR Rt e i
dusfaee ofthe elealricaBy eaidudtife lagera group consi sting of
liquid crystal polynmer and PPS. -19 WO 2004/ 095514
PCT/ US2004/ 011871 68. The device of claim46, further

69. TEOHRAdeSIMhiR ¢¥, Wildit heQhcashiaH lhydoweARS aPNas aidiSon of the
the first surface of the electrically conductive
Jeayrat surf@aestoidhe phiealisy of eikduitydesfcesi rcuit devi ces
having a first surface conprising active circuitry and
a second surface opposite the first surface, wherein

70. Thd\@vide sTiclSkirdoaGasredt teaabapRiilahiayd cotrPriséyarddledthieally
circuit devices is between the second surfaces of

@adhctoe neatetigd| urality of circuit devices and the first
surface of the electrically conductive |ayer. 69. The
devi ce of claim68, wherein the encapsul ant | ayer

71. Thy@avlideast oidiml R sthefeip thetdldenrically cbeducsiee tiyer sompraseea phirality of
the plurality of circuit devices. 70. The device of
iB[ea59eY 1a¥sher ei n t he encapsul ant | ayer conprises an
electrically conductive material. 71. The device of
claim 46, wherein the electrically conductive |ayer

72. Thealepice s€slaan gbuwhéreinythetlectrically conductive layer comprises a reference

voltage plane.

73. The device of claim 72 wherein the reference voltage plane comprises a ground plane.

74. A device with at least partial packaging, comprising:

an electrically conductive layer having a first surface and a second surface, opposite
the first surface;

an adhesive layer overlying and in physical contact with the first surface of the
electrically conductive layer;

a circuit device overlying the adhesive layer, the circuit device having a first surface
and a second surface opposite the first surface, wherein the first surface
comprises active circuitry and is in physical contact with the adhesive layer; and

an encapsulant layer overlying the first surface of the electrically conductive layer.
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I nterconnect |ayers. 72. The device of claim 46,
wherein the electrically conductive |ayer conprises a

wo edoeneisee vol tage plane. 73. The device of CcPEIi/Is2084/011871
wherein the reference vol tage pl ane conprises a ground
plane. 74. A device with at |east partial packaging,

75. Thodprdesifmgaimeit, elhectin iheahtapsclandapgdr overlleayies seand sigfaae of the
first, surface and a second surface, opposite the
?V?ﬁ@ﬁgﬁ?face; an adhesive |ayer overlying and in
physical contact with the first surface of the
electrically conductive layer; a circuit device

76. Tlan/egviiagi oi glaitne’ 4a sthessiin the elegical ly hendictizellayedenhyerises at least one

vin first rface .an econd sur.face opposite
Rt e ah Firuit R PR PE e o picre SRR
conprises active circuitry and is in physical contact
wi th the adhesive |ayer; and an encapsul ant | ayer

77. Thsdgvicpi i glaime’ 4 wheteins ihe feaeapsepnt Ingersomprisescal ¢lyctrically

%@%&%%ﬁj 1Je-)ﬁ?yer. -20 WD 2004/ 095514
7011871 75. The device of claim 74, wherein
t he encapsul ant | ayer overlies the second surface of

ttﬁ;-circ .t device, 76. The device of claim74,
Thg&sviserpte 4o MheTeERibe pneapadant layes compaisescavgiegteeallyat
- : ' t tion of

R B R g e S PAR B B UL RET R,

device of claim 74, wherein the encapsul ant | ayer

conprises. an electrically, conductive material. 78, .
THAE Vi LB e AT SODR3RS & 97ODHE GHE SRaen BN st terminal
A BREL RS AN i 3y (o .

SO %M BL LA i (SO LHBIBBEL] 90, pygial eprat
pPhieordthe eleotficell meondndtivef laydrhied theosepondsienginal Seoopldd to a

circuit device having a firs ermnal . and a second
PRy EBariE batEof r b SheatrufordclES Red T o a
first physically separate portion of the electrically
conductive.I%yer and the second termnal is coupled to

80. The deyise ¥ glaphy’S whttein he pagaasdapdayer omemdies theesecond circuit device.
el ectrically conductive |ayer.

78.

79.

81. The device of claim 74, wherein the electrically conductive layer comprises a ground

reference plane.

82. A method for forming a device with at least partial packaging, comprising:

providing an electrically conductive layer having a first surface and a second surface
opposite the first surface;

positioning a circuit device over the electrically conductive layer, the circuit device
having a first surface and a second surface opposite the first surface, wherein the
first surface comprises active circuitry and the first surface of the circuit device
is between the second surface of the circuit device and the first surface of the
electrically conductive layer; and

forming an encapsulant layer overlying the first surface of the electrically conductive

layer.
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80. The device of claim 79, wherein the encapsul ant
| ayer overlies the second circuit device. 81. The
waleaisoessof cl ai m 74, wherein the el ectrically PCT/US2004/011871
conductive |l ayer conprises a ground reference plane.
82. A nethod for formng a device with at | east
83. Theamethatl o;ﬁakaha@'ﬁlngherci.nrgmsﬁishmg thqscimmﬂﬂlewg:eaﬁompnses adhering the

| ectrically condyctive a first surface
Grtitace b <SaY detee Gupd irt il et vararace:
positioning a circuit device over the electrically
conductive layer, the circuit device having a first

84. Tb@l Tffeét@é digthim @e@b%lmﬁ@rmmeh@gmpmlmtﬂMr tomgptises forming the
Jace,. pherein, the . ut§%/ surface conprises active

CI rcPﬁut(}n (1| ‘Y@HQ’ qg 5t Sce of the circuit device
S betmeen the second surface of the circuit device
and the first surface of the electrically conductive
| ayer; and form ng an encapsul ant |ayer overlying the
first surface of the electrically conductive |ayer.
-21 WD 2004/ 095514 PCT/ US2004/ 011871 83. The nethod
of claim 82, wherein positioning the circuit device
conprises adhering the first surface of the circuit
device to the electrically conductive |ayer. 84. The
nmet hod of claim 82, wherein form ng the encapsul ant
| ayer conprises formng the encapsulant |ayer
overlying circuit device. -22
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