| NTEGRATED CAPACI TORS | N PACKAGE- LEVEL STRUCTURES,
PROCESSES OF MAKI NG SAME, AND SYSTEMS CONTAI NI NG SAME

wqaBOABrZAL Fl ELD Enbodi ments rel ate general | y POT/US2006/047331
capacitors in chip packages. TECHN CAL BACKGROUND
Passi ve devi ces such as capacitors, inductors, and
resistors are of increasing inportance in integrated
circuit (1C chip packages. For exanple, capacitors
serve functions of decoupling, responding to processor
| oads, radio frequency (RF) applications of tuning and
nodul ati on, and others. M niature passive RF devices
are com ng under increasing pressure to obtain a
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manner in which the enbodi nents are obtained, a nore
particul ar description of enbodinents briefly
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passive RF devices are coming under increasing pressure to obtain a smaller and

smaller package for user convenience. Consequently, capacitors and other passive

RF devices are hard to locate in these small packages.

BRIEF DESCRIPTION OF THE DRAWINGS

In order to depict the manner in which the embodiments are obtained, a
more particular description of embodiments briefly described above will be
rendered by reference to exemplary embodiments that are illustrated in the
appended drawings. Understanding that these drawings depict only typical
embodiments that are not necessarily drawn to scale and are not therefore to be
considered to be limiting of its scope, the embodiments will be described and
explained with additional specificity and detail through the use of the
accompanying drawings in which:

FIG. 1A is a cross-section elevation of a core support structure for a die
during processing according to an embodiment;

FIG. 1B is a cross-section elevation of the core support structure depicted

in FIG. 1A after patterning according to an embodiment;
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in FIG 1A after patterning according to an

enbodi nent; FIG 1C is a cross-section elevation of the
W@ 00g/088Ipport structure depicted in FIG | B af P€r/us2006/047331

stenciling and applying a dielectric filmaccording to

an enbodinent; FIG IDis a cross-section elevation of

the core support structure depicted in FIG 1C after

formati on of top and bottom el ectrodes and pl at ed

t hr ough- hol es according to an enbodinent; FIG IEis a

cross-section elevation of the core support structure

depicted in FIG |ID after formation of a sol der mask

| ayer according to an enbodinent; FIG 2A is an

el evati |, cross-section of a chip package during
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Cr0SS- ectti.on the chi p package depicted in Fl 2A
af 7e oiwg%essi ng according to an enmbodiment; FIG 2 is

an el eVRIG diais axrosssosiail dvatioh oR trehiofe ARBKAGEuUheBlited
errb%(iige?én- c&re cal?gﬁltor accor di ng to an enbodl nent;
FIBTE s 24 Eregten ghiop apd Batton glecirpdesgmdplated fhrough-holes
pakagingiotdn eiiboIfag@ddedi n- core capacitor accordi ng

to an elglig}oa ment; FIG 4A is a cross-section elevation
of a wire- 8aﬁ&fﬁﬁ?%@”%ﬂ‘?’a?@heﬁpﬁﬁglpml@é@ﬁliun gepicted
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el evatilplg; gf the wire-bond nounti ng subst 3

in FI GF¥aZéisap eﬁ”é‘pﬁtﬁfﬁfgsw@&m@ 2 phiplparkagmduring assembly
acwitls ah Bgbéddedin @FROCHERTr acdording 4ok SmBo@hfRES- Sect i on

el evat |ﬁg}83§ft 5_? Wi re-bond nounting substrate depicted

in FIG if e%%\‘ﬁ‘_@?ﬂicfftfsﬁﬁéms‘dg%blpmask@gﬁ depicted in FIG.
aQrosfiérigotedsiap a8dthdids IR ¢émbodiment;

FIG. 2 is an elevational cross-section of a chip package with an embedded-
in-core capacitor according to an embodiment;

FIG. 3 is an elevational cross-section of a chip package with an embedded-
in-core capacitor according to an embodiment;

FIG. 4A is a cross-section elevation of a wire-bond mounting substrate
during processing according to an embodiment;

FIG. 4B is a cross-section elevation of the wire-bond mounting substrate
depicted in FIG. 4A after preparing a solder-mask film according to an
embodiment;

FIG. 4C is a cross-section elevation of the wire-bond mounting substrate
depicted in FIG. 4B after patterning the solder-mask film according to an
embodiment;

FIG. 4D is a cross-section elevation of the wire-bond mounting substrate

depicted in FIG. 4C after height reduction of a portion of the solder-mask structure
according to an embodiment;



FIG 4D is a cross-section elevation of the wire-bond
mounti ng substrate depicted in FIG 4C after height
wo edaotd7on of a portion of the sol der-mask strRCT/USE06/047331

according to an enbodinment;FIG 4E is a cross-section
el evation of the core support structure depicted in
FIG 4D that exposes the height-reduced sol der mask
and a die land according to an enbodinment; FIG 4F is
a cross-section elevation of the core support _
structure depicted in FIG 4E after further processing
to forma top electrode and to seat a die at the die

| and according to an enbodinent; FIG 5 is a top plan

of as r-trmask enbedded capacifor in a substrate,
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| sindFIGL 4IY thitapodel e KieaitirbdiRed BEIEOAHadK AW a die land according
enmbodi rrebnts; FIG 7 is a cut-away el evation that
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and cor tructures. An enbodi nent includes capacitors
Chat i iiihdd® & plaapEe selgeamst emtisHed eanseisar in a substrate,
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purposes only and are not to be construed as |imting.
The enbodi nents of an apparatus or article described

herei n can be DETAILED DESCRIPTION

Embodiments in this disclosure relate embedded passive devices that are
located within solder mask structures and core structures. An embodiment includes
capacitors that include a top electrode in a solder mask structure. The solder mask
structure is modified to allow for a zero-profile capacitor within the existing solder
mask structure. Similarly, the core structure is modified to allow for a zero-profile
capacitor adjacent to a plated through hole.

The following descﬁption includes terms, such as upper, lower, first,
second, etc. that are used for descriptive purposes only and are not to be construed
as limiting. The embodiments of an apparatus or article described herein can be
manufactured, used, or shipped in a number of positions and orientations. The
terms "die” and “chip” generally refer to the physical object that is the basic
workpiece that is transformed by various process operations into the desired
integrated circuit device. A die is usually singulated from a wafer, and wafers may

be made of semiconducting, non-semiconducting, or combinations of



manuf act ured, used, or shipped in a nunber of

positions and orientations. The terns "die" and "chip"
w@enenzad7hiy refer to the physical object that iBCT/082006/047331

basi ¢ workpiece that is transformed by vari ous process

operations into the desired integrated circuit device.

A die is usually singulated froma wafer, and wafers

may be nmade of sem conducting, non-sem conducting, or

conbi nati ons of sem conducti ng and non-sem conducti ng

materials. A board is typically a resininpregnated

fiberglass structure that acts as a nounting substrate

for the die. Reference will now be made to the
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erﬁ?g&u?‘?élﬁfl. ﬂg@mﬁgp@égq{gguc according to an embodiment, such as

bismalde triazine (BT) material.

FIG. 1B is a cross-section elevation of the core support structure 100
depicted in FIG. 1A after patterning according to an embodiment. The patterned
core structure 101 includes a peripherai patterned structural layer 110 and an
internal patterned structural layer 112. A first recess 114 is prepared adjacent the
peripheral patterned structural layer 110 for receiving a dielectric film. The
patterned core structure 101 also includes a second recess 116, which is prepared
for a plated through-hole (PTH) that will be subsequently fabricated.

FIG. 1C is a cross-section elevation of the core support structure 101
depicted in FIG. 1B after sterrlciling and applying a dielectric film 118 according to

an embodiment. A stencil layer 120 is placed over the core structure 102 and a



core structure 101 includes a peripheral patterned
structural layer 110 and an internal patterned
watooaorsmal |ayer 112. A first recess 114 i s prPepasm®de/047331
adj acent the peripheral patterned structural |ayer 110
for receiving a dielectric film The patterned core
structure 101 also includes a second recess 116, which
is prepared for a plated through-hole (PTH) that wll
be subsequently fabricated. FIG 1Cis a cross-section
el evation of the core support structure 101 depicted
in FIG 1B after stenciling and applying a dielectric
film 118 according to r an enbodi nent. A stencil |ayer

1 Q t core. structure 102 and
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t Iagp i€R4%n %ﬁ‘? ploé e?cf't ox%?a{tllil)rneof %%gp electrode 130 and a bottom electrode
132 and a plated through-hole (PTH) 134 according to an embodiment. The
process to form the electrodes and structural layers can be carried out in several
stages. For example, the top electrode 130 and the portion of the PTH 134 that is
at or near the core first surface 124, is formed by electroless platihg a seed layer
over the dielectric first surface 122 and the core first surface 124. Thereafter, an
electroplating process is carried out to achieve a design thickness of the top
electrode 130 that will result in a given thickness of the PTH 134 that is at Or near
the core first surface 124. Thereafter, the core structure 103 is plated on the
dielectric second surface 126 and the core second surface 128. Consequently, the
PTH 134 that fills the second recess 116 niay have a plating seam therein.

FIG. 1E is a cross-section elevation of the core support structure 103

depicted in FIG. 1D after formation of a solder mask layer 136 according to an
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depicted in FIG 1C after formation of a top el ectrode
130 and a bottom el ectrode 132 and a pl ated

wo boogioggtihol e (PTH) 134 according to an enbodi PENUS20061@47331
process to formthe electrodes and structural |ayers
can be carried out in several stages. For exanple, the
top el ectrode 130 and the portion of the PTH 134 that
is at or near the core first surface 124, is formed by
el ectroless plating a seed | ayer over the dielectric
first surface 122 and the core first surface 124.
Thereafter, an electroplating process is carried out
to achieve a design thickness of the top el ectrode 130
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fmmatu(asm)‘foaaﬁarﬁt@phmh érjtRdrs 136 according to
anenbo nt nbodi nent,, the sol der mask | ayer
136 se?’iﬁe s\o'fﬁng Vil HO7S-TRELRT 3R chip Papkage 200 duting
erassthliy atithoan érﬁbﬁﬁlﬂed—hﬂ&or& SapHcRPPSRErdYElo a?ltenlltﬁﬁﬁﬁerﬁnqhe
the to { de.130 and the_bottom el ectrode
h‘P ci‘ 5%%%)06 ugleithe Sore StuFiEe 39S whighes samilas o ﬁaas:rere
| asymctuitcSHM depidtep FIG. 0B. fA0foldaink Rk NARY 288 HaBiRh m%ined to
to a mcroel ctro deV|ce such as a processor

It
T B FRAHIOE oSSR 140 SPFRTERELP 81 coibpeimant (R efderaask
adaﬂF 2a@ yhhs glad bed, padterned EtEfof‘Pm rﬁ”ﬁi_{ 13K eﬁ‘Q422 accordling togan
eIe 1on -~ S or a cni package
asst e ’% t%ﬁ ﬁ"e‘hg%g aP ACR ST RIrieap 46 {“@r a backeidlel urface
t (243 fis é&}ﬁﬁdd bR e difddBortld biRo WS K BER, g%gh%h&ﬁ@lswitﬂb fhe core

str p\gg4ch|s simlar tot core
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2 Sﬁattﬂﬂﬁle peaarmpat df&h@ﬁiﬂ)aélﬁbrfn‘iﬁsmo@eﬁ Q@@Qééo?cimg&ﬁ&x fmﬁﬂhmem.
accordin nbodi nent. The _sol der nask ayer

2 SR e Y a0 SaFE PRI Qe SR ue i meish toppatterning
24 theeCRTH ka3 opén 242 according to an embodiment.

In an embodiment, no patterning of the solder mask layer 236 is used,
rather, the solder mask layer 236 is B-staged. Thereafier, the flip-chip 244 with
the solder bumps 250 is pressed into the solder mask layer 236 and electrical
contact is made by displacing the solder mask layer 236 in the location that would
otherwise be prepared by the capacitor mask open 240 and the PTH mask open
242. ’

FIG. 2B is the elevational cross-section the chip package 200 depicted in
FIG. 2A after processing according to an embodiment. The chip package 201
illustrates the bringing together of the flip-chip 244 with the core structure 238.
Thereafter, an underfill material 252 is inserted between the flip-chip 244 and the

core structure 238 to protect electrical connections and other structures.
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enbodi ment. A flip-chip 244 with an active surface 246
and a backside surface 248 is depicted by the
walkoogots7ohal arrows as bei ng brought together mT/0S100€047331
core structure 238. The flip-chip 244 includes a
sol der bunp 250 that is configured to match the
patterning of the capacitor mask open 240 according to
an embodi ment. O her occurrences of the solder bunp
250 are configured to match the patterning of the PTH
mask open 242 according to an enbodinent. In an
enbodi ment, no patterning of the solder mask |ayer 236
is used, rather, the sol der nHSkhlaygL4236tLSth
B- st age herea ter he flip-chi 44 W) e
sol de? GpsS 386 e"’@t’ ?§%chﬁ9 fgéh@dﬁaﬂl@geﬁﬂg Rvithaaper
236nbﬂddeé4uecm’elcapicn©ﬁ Béc%ﬁdlrrl]g ﬁ)l M?)Jlﬂmtgirl]ts ?1@93{% thd'hip
sol d a n the location at wo
o PR terfelindlf nf ¢ Hip-ulipacs eo = ressietiplers e
anniattebe IiPthiis embddineet thé4luralityGf séldet SuthPe3 R ﬁ%ﬁ&ﬁt%ﬁ I¢ that
S he chip Racka ge 200 depicted in
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paziopgechode B30 that isahftedidieinhd OGk BGudRQeiREM Pln Afl
fI| 244 wi the core structure 238. Thereafte
8%%85#5% 1f 1 'E‘%@F befearsthe tlip-rhipart and Hea cose plradtere 338 1o
f | protechélpctAded canmbctibes & Gh&tstrusdhse 238 to protect
el ectri él%algnectlons and other structures.FIG 3 is

an el e acrossSedtinnsleyatign ofa Bhierbongdarenysing §abstrate

Wi (TWEBMS) anbaddsg ptd&eﬁﬁfg&ac@@ﬂﬁfg’ thQh eﬁ%afrgédwgggl“@éi 400

gn1|a to the chi ackage 201
i nmgPEfS aznﬁ/mi £P1es A5np fppepating, #56 288 pbosom RopLNE4 3B
ar@cm‘@o ahRribdtEn @D /A& oditBE:, meL’WﬁlNIﬁ XO(S’ fs s%%lz&iﬁ for
i s about. doubl e that deplcte In

Agg&gg Jﬁeﬁ’g‘ivwetw USRCEE SuGicasa Wirelsen drvicep JWQMBMS 400 includes
| nppfisgeordl firer 86®@pad MSrd%?)totﬁ%Hoﬁlrﬁgme@gﬁH%ﬁypw}lQ% the
C rg ture 338. An underfill nmateri al
i %ﬁ%ﬂ (gb“tsﬁ}&étﬁdttﬂ bB2Yq 3 ¢APaGiqs therginthe WBMSA9Pencludes a
StHomlohllh‘lé’ctﬁ)ag 482, B & @fbodheft fHeORBMS BOE fcl RS 2 309 nd bond

thnger igi uadt ures.

FIG. 4B is a cross-section elevation of the WBMS 400 depicted in FIG. 4A

after preparing a solder-mask film 464 according to an embodiment. The WBMS
401 includes a first mask 466 that has been patterned to correspond with
occurrences of the bottom electrode 432. First patterning of the solder-mask film
464 is illustrated to remove all of the solder-mask film 464 that is exposed through
the first mask 466.

FIG. 4C is a cross-section elevation of the WBMS 401 depicted in FIG. 4B
after second patterning of the solder-mask film 465 according to an embodiment.
The WBMS'402 includes a dielectric film 468 that has co;vered the bottom
electrode 432. The dielectric film 468 is selected to have a high permittivity

according to a embodiment. In an embodiment, the patterning scheme depicted in



FIG 4A is a cross-section elevation of a w re-bond

mounting substrate (VBMS) 400 during processing
waewondTng to an enbodi ment. The VWBMS 400 i ncl PABES®06/047331

WBMS core 454, a top coating 456, and a bottom coating

458 according to an enbodiment. i an enbodi ment, the

VWBMS 400 is selected for hand-hel d devi ce manufacture

such as a wirel ess device. The WBM5 400 includes a

first bond finger 460 pad according to an enbodi nent.

Simlarly where the WBMS 400 is selected to have a

capacitor therein the WBVMS 400 includes a bottom

eI ectrode 432. In an errbodi ment, the V\BI\/B 400 i ncl udes

er ad Fi G 4B is
cr ossggéﬁflf‘egg iary éY‘f %H gtST’F’é1 lmnﬂﬁmﬁbﬁﬁr@tfém 468 before
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rr ot G YRR R R e BriRen gt BeBM A e mIG. 4C
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emed tdonayghednbe sbldeShadlosn 466 - A ELGnd4Gsk 978 has b
Cross- sct| owefevatsl on of the WBMS 401 ge Icted as een

F|"c§e‘§ H’é?a?tt" Y eRostdhp &t bend-Higeerad 460 sod dj@r senqskbond.
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il m468 that has covere

b%wé?:g%dl Bt Cé’é‘%’c enpbrdigERlt ectric film 468 is

sel ect UGt OF oy €rods-Edc@ibn RRVHidd 6thhtt: ¥m@‘§ﬁ%{cﬂi S Ire 303
the patterming sc

an epbodi nent,
55“ ﬁ’h% aﬁ@’ fugthgrpracessing ggcatding taap Iera%bmh@ese ebhe
| ecyseer stﬁﬂhﬁ&%ﬂhz@'&@ﬁ Elereldi IrM ARBoREMANIEL TR rm\éﬁletr 8 r{ltpe%t,

t{lst mask 466. FIG 4D is a cross-section el evat

¢ $Ie FEARE R 94 a8pr formatipmofthedichgtrig film 468, cxmmts a dielectric
prfhﬁte;&ﬁhcf@ﬁ%@faddtﬁﬂnﬁ-&l 187 SRAG AR 76 G RG 0%ariy
has P roc second patterni ng th
msaR afx?.rr rnggtgtpgfl dhs epreptmicture 404 after formation of the
dielectric ﬁlm 468 exhibits a dielectric second surface 478 and a structural layer

second surface 480 that are substantially coplanar.

FIG. 4F is a cross-section of the core support structure 404 depicted in FIG.
4E after further processing according to an embodiment. The support structure
405 includes a top electrode 482 that has been plated above the dielectric film 468.
Similarly, the first bond-finger pad 460 has been plated with a first bond-finger
upper 484, as well as the second bond-finger pad 462 has been plated with a
second bond-finger upper 486. In an embodiment, plating was done by providing
a third mask 488. In an embodiment, the top electrode 482, the first bond-finger
upper 484, and the second bond-finger upper 486 were patterned from a single
plated film and patterning was essentially the inverse of the third mask 488.

FIG. 4G is a cross-section elevation of the core support structure 404
depicted in FIG. 4E after further processing according to an embodiment. The
core support structure 405 has been processed to seat a die 490 upon the die land
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obtain a second-patterned solder mask film465. A
second mask 470 has been used that not only exposes
wo b@7/d7s7s4 bond-fi nger pad 460 and t he second PCT/US2006/047331

bondfi nger pad 462, but has al so exposes a die | and
472 at about the center of the WBMS 403 according to
an enbodinent. FIG 4E is a cross-section el evation of
the core support structure 403 depicted in FIG 4D
after further processing according to an enbodi nent.
The core structure 404 has been cleared of the second
mask 470. In an enbodi nent, the core structure 404
after formation of the dielectric film 468 exhibits a

43 %&ﬁlc first surface 474 and a structural |ayer

2t 5 PR WPRYS SEyEiire03 ik Brepawd @k tis Progess siekafeeceive a
| nwize-bending caipling of BR: 8490 & fh'é%BHers%pét%ls@IcttlﬁE: 405,
[

formation of the dielectric f exhibits a

di el ect?a2 sshogitge fhe hettom péectinde 43Bispattodrgroundying 432 in
s eth@ BereSUpPIEAnARLR land"
%9 j—g 1315 oS Se tsl-g%talng r%ﬁ% ﬁ&?ﬁ%%%d?égﬁs gﬁp E?Q%Wer ring
st¥e ‘E?B‘F dhebottam Elegirodest 32fis part f)ﬁa péoreer ring 432 in
h
prthe e&‘élsﬁﬁacﬁl‘@ﬁﬂfcﬂirél 803 Chnﬁ@h@ﬁf%@ﬁ&d%e%ﬁggp&ﬁ 8{959 gltound ring

st re 405 includes a top el ec
OgElhEr rRnwer pingand Ig&ltqdlrﬁlgprpwﬂﬂGEctnSalmdnéuﬂtyfor

t mﬁfﬁdléxﬁtpobf@f‘ﬂ:;fplm%e Hfédt%ﬁagc F af eﬁ’llbﬁ GiGbo th a

first -finger u 4, e second
bond- f i | g élae t@ef H@d%é%%arpﬂ %w éém?mtelﬁcaomﬂe depicted

bmﬁ@aﬁldﬂ‘@Qﬁpdd:ﬂﬂﬁ lotfB Strudtired Bu@NRogl éﬂ%@ﬁdeﬁhﬁ%&tg‘&r‘”ﬁs
3 (EYOVI |ng a third mask 488. In an e
q} é Tegistor gabbesimilagly falricated aB@m dingite g@nouﬁmnémdlments
484 arfiG. Bes §RpYPsh @M'Q)‘l&érﬂgﬁﬁ( B PR Gn a snébstrate 500

patterned froma single plated filmand pattern
e SEE1HINg tp gn epbodimeal.s Ehg sectipp Ling G4 FesRvidess cBbseoitn

| Slraton Bkes 86t HRNRLEY ki t L
str gaé e 204 depicted in g%g{hfé%g?%?&ﬁwcﬁg&ms in FIG.
A5t o S 39 0E chsPRTiginog thnsubRiseABAL 2 diFliendmstion. A power
HIRP3L i Uépiatkd iEpHHAR M A8 e !
e oo e e USSR AR ¢ Bl
Oiiyalgp depirted maphapiom hﬁ%%tsesggogwhg@themomc 61963 and the

die 590. An upper electrode 582 is exposed through a solder mask 565, which

may be a second-patterned solder mask film such as the second-patterned solder
mask film 465 depicted in FIG. 4G. A first bond-finger upper 584 is also depicted
as exposed through the solder mask 565. The upper electrode 582 and the first
bond-finger upper 584 appear to be an integra! structure such as is illustrated for
the upper electrode 482 and the first bond-finger upper 484 in FIG. 4G.

Electrical communication between the die 590 and the substrate 500 is
carried out between a first die bond finger 592 and the first bond-finger upper 584,
by a first bond wire 594. Electrical communication between the die 590 and the
substrate 500 is also carried out between a second die bond finger 596 and the
second bond-finger upper 586, by a second bond wire 598. Accordingly, an

embedded passive device, for example a parallel-plate capacitor is manufactured
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Wi re-bonding coupling of the die 490 to the core
support structure 405. In an enbodi ment, the bottom
web@oorgde 432 is part of a ground ring 432 i nPCHESIO6/@47331
support structure 405, and the first bond pad 460 is
part of a power ring 460. In an enbodi ment, the bottom
electrode 432 is part of a power ring 432 in the core
support structure 405, and the first bond pad 460 is
part of a ground ring 460. Together, the power ring
and ground ring provide electrical conduits for
sufficient power supply to the die 490 according to an
enbodi ment. Al though the top el ectrode 482 and the

DU SHSL1 5 ol 2 B e 50

i regaerding toranambedimeshded resi stor can be simlarly

' di to various, enbodi ments. FIG 5 is
2t op. G S < Qo et i EiRReied dw erohodments.

subst r aAe6 B Eheasoass inatide forhig ek BRI filmI 2R RCIHIGR
S a. cross-section elevati on taken

[ 4G = 4G provi

f Ircg) %aﬁt witp l?ci?rﬂflgrag' 3yer thpt s ong RE2 eQfler magkAsdta eore-uct ur e
405 i n At 620, 448 préceds BichiOs frmitisPRpeteBaof B dielectig film.
syhstrate 500 q%ﬁa die | and position. A power ring 5

i 50 d8 SToedEnT, The REACET commncexata] P apd tramirgtesias 629-e

590. A Ay G0 therprog@sSidiudss edipling el @E ggcg%@@%;mg i”iél an

i nes .as _surroundi ng the power ring

59687&()&%"%“%%? PEICE Bﬂ@atgg? 939- exposed through a

sol der Fi@sHK i&#but-awhycdlevaiyn Bt deias Q%Grr.?aﬁﬁge%% 700
sk filmsuch as the second-patterned sol der

I ] _ 5
S&%&?ﬂ‘%ﬁg P 8 5mfefiment (Ops oEmere ofdthe foregaing epbpimeits g6 fhe
uppererbbetided padstie dbefve oF Bt BRILARRAR SMbbAIR YL I\ evice may
sg%ggﬁ sk 565. The upper el ectrode 582 and the first

bOSAIHPFGR 2 CRITRMING SYSIB SR a5 & co@PRAting systegr 200 of FIG. 7.

stHadbafte anyebreacmbetided paksiveAeede bPIhelBRIHIREE embedded
el ectrode. 482 agq the first bond-finger upper 484 1n

FPES @ VE SRRt alnfon i camiipatingt Wisle Ant otberineb@ioent is
amefotrbxbtcsathiat aibiodiBOA(s) Sofuritsh, out between a first
di e boq%'fin er 592 ang the first bond-finger upper

e utin em 70

584, com g syst 0 1ncludes at least one processor (not pictured),
which is enclosed in an IC chip package 710, a data storage system 712, at least
one input device such as a keyboard 714, and at least one output device such as a
monitor 716, for example. The computing system 700 includes a processor that
processes data signals, and may include, for example, a microprocessor, available
from Intel Corporation. In addition to the keyboard 714, the computing system
700 can include another user input device such as a mouse 71 8, for example. The
computing system 700 can include a structure, after processing as depicted in
FIGs. 1G, and 2-5 the given core-embedded passive device or the solder-mask
embedded passive device embodiment.

For purposes of this disclosure, a computing system 700 embodying
components in accordance with the claimed subject matter may include any system

that utilizes a microelectronic device system, which may include, for example, at
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by a first bond wire 594. Electrical communication
between the die 590 and the substrate 500 is al so
wa@aioestiout bet ween a second di e bond finger BOBUSIN6/047331
the second bond-finger upper 586, by a second bond
wire 598. Accordingly, an enbedded passive device, for
exanple a parallel-plate capacitor is
manuf act uredw t hout adding to the vertical formfactor
of the core support structure 500 according to an
enbodiment. FIG 6 is a flow chart 600 that describes
met hod flow enmbodinents. At 610, the process includes
formng a dielectric filn1adjacent and in contact MAth
a sol der mask and

t on
o ol 85 85 s o St onsivieutes o s drg sk spoedded
eI prosive devicnerhbeditieatsalitis €ouplddto dhfa stftaghhiR H'aﬁfﬁgﬁamw
GEss, conmen 6 10 and terninates at
8‘%8 78S PEBoLy @ﬁﬁ%vﬁ%‘%b@ﬁﬂoﬁb flagla memppry, and phase-
eI @ehgonemboy. ainthis.entbddifert 1O dinBBMiment(HEis REAAES D
teJom m,nat es FIG. .7 s a cut-away el evation that

63
dePlet2uenos thsTE s tiopalitisn by bsingcospled frya pecassor. In an
e ndraiatidivesrit, héneed ranfﬁiﬁlﬁ)dﬁﬁeﬂt&? céﬂg@ﬂ&i&%eﬁmqh Tt hﬁcll?sure
of. the 1§ %ng33|ve device or the sol der-nm
enﬁe%i%?e%&{? r%zh Sopalifies,e For 4 ‘F’@&PRF embodimant. tatag
Sysidrege inshndbs ﬂSerﬁb@dﬂ%ﬂllﬂRm &¥Rd 81 400 Addif ér&”%’? ﬁn
aftqr n %gbedded passive device 0 e

elr“g’eur Igent the .%@88 BRenbisheqnfiguertion deat dnenyiiaden theproerssor (not

o rpwtnredbrstpaﬂ&tﬂtb@sy&ztdrﬁ Wﬂﬁ)én%?ﬂb%ﬁlrﬁém&ﬁb&ﬁiétmdtﬁm tl?1at is coupled
% & 0 nt (s) configuration.

c onp g tg?ﬁ: 8 m F?fé‘%s Agditiogaldy inpmcerphagiraenoan
( rﬂntborilm¢nﬂ€s§e donfigiritidh ik Sowned R386 dhd st%page%@m p
packaggg?lo a da&§1itorage system 712, at |east one

i nput ap gglbgggﬁe gcwggmsd'stymmoaq@g alpo ihelpdg a digghat
o \woptainsdadigic sipmahp@sessor WEH),0f micks codtfilet Xzfﬁ%bﬁcatfgne
mfi nge%%tpégé‘nfnéﬁgt}@ %,laéjfgersﬁggogr%gqggézgg this erakedipient, the

a embodmmrm(elé&ﬁﬁ‘fgurﬁml ik adilped to any combination of these
functionalities by being coupled to a processor. For an example embodiment, a
DSP is part of a chipset that may include a stand-alone processor and the DSP as
separate parts of the chipset on the board 720. In this embodiment, an
embodiment(s) configuration is coupled to the DSP, and a separate embodiment(s)
configuration may be present that is coupled to the processor in the IC chip
package 710. Additionally in an embodiment, an embodiment(s) configuration is
coupled to a DSP that is mounted on thé same board 720 as the IC chip package
710. It can now be appreciated that the embodiment(s) configuration can be
combined as set forth with respect to the computing system 700, in combination
with an embodiment(s) configuration as set forth by the various embodiments of

the core-embedded passive device or the solder-mask embedded passive device

within this disclosure and their equivalents.
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fromIntel Corporation. In addition to the keyboard
714, the conputing system 700 can incl ude anot her user
WO pan7stevi ce such as a nouse 718, for exanpl ePCTNB82006/047331
computing system 700 can include a structure, after
processing as depicted in FIGs. 1G and 2-5 the given
cor e- enbedded passive device or the sol der-nask
enbedded passi ve devi ce enbodi nent. For purposes of
this disclosure, a conputing system 700 enbodyi ng
conmponents in accordance with the clai ned subject
matter may include any systemthat utilizes a
m croel ectroni c device system which may include, for

exanpl tl east one .of .the core-enbedded passive

devi ce e B BS pRRIFCiRled feS CRABERPISASS fard 18 s disclosure can
ertisopplishtosdavivat aid aauhes otter Baha i RAYEcsHerd For
dy&gﬁi &, (ﬁ@ndom access ry (DRAM, Pol ynmer menory,

f 1 RERPReASISFAn kS PapRRe %%%F‘W s) gonffgugation, and placed
enhegionebit detibe swokledi WRElEdsThrinfulB MR % HaBd-H3M device such
coag‘%i nat i gn, of these f(gnct lonalities by bein coupf ed

to arproc sd§gar asSPRG et diPnbRptheneisinly is agie that can be

e rHacktigee mtithsn cnsbividirgertas) confi@Rtidnomltplidaq bk %ehiﬂetsuch as an

disclosure is coupled to any of these functiona I es.
Foa?&oérho zk?’a?rkfgmgﬁg%&i Wlfrcraly gn girgaBy ergespapedrafies an

enbeddEIGDRAM asheatiobf @ sedirordselstdnPBE hotoldingd an
ergg,l%'%lnen&, hh enbadi nent %s% configuration that 1s
couprediely Theclsrinenis sy 889 andepicipdenn grabashyrthe ofmputing
S yystem 20 idepiared e BoG] TR ﬂ&)el&%ﬁic%%%%ﬁli i9 Hc@;ﬁ@t@& niote
c%gﬁ)%n%glto bg glata storagg of the M cache. .
AFTTEICEH% e FIRCionie Sriem 80 incomeraiems deastone dyctronic

Cc @sdeinply 8it0, siich &5 @ATNdie st ated ¢n FREA 254, O 2GS imdd?, the

an, enbadi nent .t he conputing system 700 can al so
" sF e i sph i EIRPUFTEYStentithay inghudes ysustonpbocostor

( BBPYrically shuplOtheatiod tidhipordis 3P Bld FakioAl 52&%84 §qo‘? The

[ ntsggéﬁ%eg%%rcul ASIC), or a m crogroce sor. In

tAT'SS enBoat nEtSNE'ABUS A RERRaspn 06 Arssgtacepiding fosvarious

cempbdichents. Ay ebRBBhitalkem W0 ihH8ER f M&%%F&@J;é $3PBalY

bei ng, coupl ed J}o. a pr ogessqr . For an exa e

eﬁ{)oc‘)’%}ersrgﬂ@?r té) € 1ntegrated circuit 810. In some embodiments, the voltage
source 830 supplies current to the integrated circuit 810 through the system bus
220.

The integrated circuit 810 is electrically coupled to the system bus 820 and
includes any circuit, or combination of circuits according to an embodiment. In an
embodiment, the integrated circuit 810 includes a processor 812 that can be of any
type. As used herein, the processor 812 means any type of circuit such as, but not
limited to, a microprocessor, a microcontroller, a graphics processor, a digital
signal processor, or another processor. Other types of circuits that can be included
in the integrated circuit 810 are a custom circuit or an ASIC, such as a
communications circuit 814 for use in wireless devices such as cellular telephones,

pagers, portable computers, two-way radios, and similar electronic systems. In an
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DSP is part of a chipset that may include a

st and- al one processor and the DSP as separate parts of
wo b@7ohs7pset on the board 720. In this enbodi neet/USENG/047331

enbodi ment (s) configuration is coupled to the DSP, and

a separate enbodi ment (s) configuration may be present

that is coupled to the processor in the IC chip

package 710. Additionally in an enbodi nent, an

enbodi ment (s) configuration is coupled to a DSP that

IS mounted on the sanme board 720 as the IC chip

package 710. It can now be appreciated that the

enbodi ment (s) configuration can be conbi ned as set

h w t t ot he conputjng system 700, in
c S e%%rgh@wiwgggad%ﬁmpwmwh aaSRAM. Inan

f cantBodimerththe paddeSiss 8 e0hRNIE Bhﬁlié)xfneﬁlhgl ¥ KicRIPEORAM.
passi v de%%ﬁs or the sol der-nmask enbedded passive

devi ce RiFHFPOAHPDIPS Elegsenie syiem AR plso dnplides an wxtsrral
Canemory 310 thath 6ch al8dnt1nad oﬁé"@fngx@?ﬂérﬁo@%‘ier%é?ﬁg fiitaBle to the

hi s, di scl i be applied to deviceS an
R 4SBT i 2 340 BEOROHEA IndbA TRt RASE oncor
exnompltard drivhs @262l o8 ok ARSI dslin A hafIR I IRBIL Rdia sas,

| ation, d pl.aced in a portable device suc
o i 81 Do pipeliGe (6 <h il viep e (PYEsh okh memory
a kegs, w00 dkthed MoV R Bt @A knéWE i 38 okt ke. Anot her
exanple is a die that can be packaged with an _
enbodi ﬁEﬁP(eE)bOEWtagtﬁ? glerisenic pystesn 0@ alsp inchudes hidispay device

- SB5h, asaliio autheiSHol 18 m%ﬂb@@ﬁ@ﬁ,étﬂ@eleﬁr&%%%%r?%@% %n%glr(]igs a

ft. FIG S a sc
o I BEPlsrisaBLgeh 307 hothoaesh sramsmgrackbath sembodpglvr, mishephone,
elveiderretoghitfohsdeR Be SO SotAG RIeGice that %u?s'mg)q%aﬁﬁ? into the
co tin% sgsgiﬁ1700 depicted in FIG 7, but the
o FLRHPBIS Sty

Bmis depi cted nore generically. The

el ectroxe @oﬁm&k%ﬁlﬁﬂ@gfa?&pdi%{t%tle%aﬁ]be ir&‘ﬁ%lcﬁ@& ina n%lm er of
el gctroni ssenbl.y 810, such as an ICdie illustrate
i rﬁﬁ%fr@t. e -‘%‘mT‘Hs’ APrlading an glskironie package anralesitionisysysterm, a

8@Bmipated sEAAR R lor S)E ﬁ{&ﬁ&&x@fof&%ﬁwﬂ%ﬁarﬂ %)g%@d‘&'%ﬁ d
SZOH?O efectrigaﬂi%gqouple t he vari ous cg onenfs of 2

t 78S 8F B9 BSteds okiabricaimg angigstronic assembly that includes the

integrated circuit and the RF-passive device-containing layer as set forth herein in

~ the various embodiments and their art-recognized equivalents. The clements,
materials, geometries, dimensions, and sequence of operations can all be varied to
suit particular packaging requirements.

The Abstract is provided to comply with 37 C.F.R. §1.72(b) requiring an
abstract that will allow the reader to quickly ascertain the nature and gist of the
technical disclosure. It is submitted with the understanding that it will not be used
to interpret or limit the scope or meaning of the claims.

In the foregoing Detailed Description, various features are grouped
together in a single embodiment for the purpose of streamlining the disclosure.
This method of disclosure is not to be interpreted as reflecting an intention that the

claimed embodiments of the invention require more features than are expressly
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system bus 820 is a single bus or any conbi nati on of
busses according to various enbodi nents. The
web@arsom ¢ syst em 800 i ncl udes a vol t age sourB€T/8SH06/047331

that provides power to the integrated circuit 810. In

sonme enbodi nents, the voltage source 830 supplies

current to the integrated circuit 810 through the

system bus 820. The integrated circuit 810 is

el ectrically coupled to the system bus 820 and

includes any circuit, or conbination of circuits

according to an enbodinent. In an enbodi nent, the

integrated circuit 810 includes a processor 812 that

ca f p e ere t he cessar 8
moLaelty B el P R o AR DRV g el e St

a matwrdmson @s trap all fedtareo obasingleldivclosad gmdpdlineat. Thus the

r si gnal ocessqr, .or. anot her
D RGN e1aifps o hi B o Rl B B Hesai e giAaption, with cach
i ndhim steinding bh dtsioninag matgdate iprefeiréd Shbodif@n® CUSt oM

circuityQr ions circuit
814 for tI4H %ler{ e% ‘.Ye‘1“§§’§%8§3? @'é@e gg@?fl 'é’stLE%‘F that Yprious other
t e¢l@pgmﬁsthe @ra'glﬁ, atgpial, taad bﬁmﬁgﬁi’ﬁﬁﬁtsﬁfﬁhe ba- abd¥method stages

ane#f](%)’:ﬁé]‘/i At c{gﬁcé%% & géb‘&& %(‘)n g‘ﬁ% 536‘?1“&‘@%%9‘}5

8 mvsmm asy ERM{He vitheurt dephﬁdg Rt thelphigiciPlea@a8 S&peDtthe
bﬁges OQ& gpnnggﬁ h as eDRAM In an
St Pﬁeése BEATS Oé“eéf %% 800 al so incl udes an

external menory 840 that in turn may include one or
nore nenory elenments suitable to the particul ar
application, such as a main nenory 842 in the form of
RAM one or nore hard drives 826, and/or one or nore
drives that handl e renovabl e nedia 848, such as

di skettes, conpact disks (CDs), digital video disks
(DVDs), flash nenory keys, and ot her renovabl e nedi a
known in the art. In an enbodi nent, the electronic
system 800 al so i ncludes a display device 850, an
audi o output 860. In an enbodi ment, the electronic
system 800 includes a controller 870, such as a
keyboard, nouse, trackball, gane controller

m cr ophone,
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voi ce-recognition device, or any other device that
inputs information into the electronic system 800. As
W@ b@o741es ei n, integrated circuit 810 can be PCT/US2006/047331
i mpl emented in a nunber of different enbodi nents,
i ncludi ng an el ectroni c package, an el ectronic system
a conputer system one or nore nethods of fabricating
an integrated circuit, and one or nore nethods of
fabricating an electronic assenbly that includes the
integrated circuit and the RF-passive
devi ce-containing | ayer as set forth herein in the
vari ous enbodi nents and their art-recognized
equi val tﬁd The el enments, materials, geonetries,
dinennggg,E%nd sequence of operations can all be
var i ed Wit Sdilhingrit:i cul ar packagi ng requirenments. The
Abstract is provided to conply with 37 CF. R 1.72(b)
requiring an abstract that will allow the reader to
quj ckl Wnaf68ecampriking: nature and gi st of the technical
disclosyre. It is submtted with the understandi ng
t hat iF%ﬂFP¥‘¢ﬁﬂﬁ°5§ used to interpret or limt the

scC ?p_eI e gﬁ%gﬁﬁ& _ﬁ!}? Phclidife & bt Qﬁ}fade{hnﬂ R etsidegpfabls) wélerein the
1le SCr.1 1 on, varl ous eatures are groupe

P&j’&"ﬂ@r fibmy, lsafj%‘?%a‘?%b"é( BB PREIFPOOM Fladr9ist pose of

strea {This&hdétmdl 'It?jeﬂ hﬁﬁci)s@g uajﬁeenTchs irﬂﬁiht RinfRewath tIti’é &t@i_e@ﬁiérfﬁm,

1S _Nno (0] eln rprete as. re ecting an 1 ntentian

¢ AETeih e SEF R ool B Rttt rcopiian e Hie dirfestae fip @n at

NMiagt JrRUFWiEHrst Bafacahfid MeREQSE syiFfacd, bed whereaae sthatrm
wing clains reflect, inventive

ther, as the foll g fl
E?ﬁfwtat Irash ik qfiaseldermpgeand 4icare BT EEdt ures of a
si ngl e adbseleorsedt dspvact 4BAE and Bithed digleéik lomal Nng cl ai ns
are hereby incorporated into the Detail ed Description,

with each claimstanding on its own as a separate

pref er mae aaddO6f ¢TRIR 1, Wierdth ke RRtoneaditrddels 8upIdODbntOf 2
t hose ski#%Fd in the art that various other changes in

t RV prd 2 groupd ring in 3 Rerkags-angenent s of the parts

and met hod stages which have been descri bed and

i L in order | ain the nature of thi

! 3. ust [I' teggticlle o? clggn l,tvghe%c?(i tt?e! bot%ome electrgde isa portiolnsof a
ground ring in a package, and wherein the top electrode is a portion of a power

ring in the package.

4. The article of claim 1, wherein the dielectric film and the structural layer

have substantially the same composition.

5. The article of claim 1, wherein the structural layer is a core layer, the core
layer further including a plated through hole adjacent the dielectric film and
spaced apart from the dielectric film by the core layer.

6. The article of claim 1, wherein the structural layer is a core layer, the core
layer further including a plated through hole adjacent the dielectric film and
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i nvention may be made w thout departing fromthe

princi ples and scope of the invention as expressed in
wo b@78wIioi ned cl ai ns. CLAI MS What i s clai med i BCT/LIS20061047331

article conprising: a bottomelectrode; a dielectric

filmincluding a first surface and a second surface,

wherein the dielectric filmis disposed above and on

the bottom el ectrode; a structural |ayer disposed

adj acent and in contact with the dielectric film

wherein the structural layer is substantially copl anar

with the dielectric filmon at |east one of the first

surface and t he second surface, and wherein the

stg [ raI ayer i east, one of a sol der mask and

or e "}PS“&Y QRY© a3f°6’ egicteripaherdnd pdise an sheapsulatioh layer

0 n:ilsliueedioﬁr etleastonkiof the tdp elEBRoRS dnldGh&bStork LRV Je.
wherein the bottomel ectrode is coupled to one of a

power ring and a ground ring in a package. 3. The
art.i cl eTiof arti¢iaioNtlhim VI ¥hereth thd Strk@rb PRV & 1§ Gl doRAGyd,S h%
pgu& g ?Q% %Fgund ring in a package, "and wher el i % e

top € "% portion of a power ring in the
pac kagea firt solite bahdp ialcBn@ft WitdiHdtdp MBESEL nd he

ectrl the structural l'ayer have
st ?8%??§¥FVMPHE EE-tion. 5. The article of
claim1, wherein the structural | ayer is a core |ayer,

tgg cor, Ia er E%rther including a plated through hole
acent g rbriamm 1; whereinthe stnciwralleperdp acoreflaysn thieore

d [ l&)i'ee Gitrttiet ifdludindy slahﬁl t6Ru8h hedeldjactnt tiw ﬁle?JCHcCﬁ Qa

rein the structural l|ayer core layer,
aceS Ba%g} the diqlertnc filp by, &P‘?f‘g?r% aﬁpﬁﬂl@ﬁﬁlhlﬁ@ﬂghrhmﬁh&hng:
ad i acemtﬁfetmblcdﬂr eumpidouplell kd tRedbiSIBARRA, apart by the

core la icle further including an
encaps Gllyfgﬁsli 4ig C?nggi to the first solder bump; J
a second solder bump coupled to the plated through hole; and
the second solder bump coupled to the first die.

9, A process comprising;:

forming a first through-hole in a core layer, wherein the core layer includes
a first side and a second side;

forming a dielectric layer in the first through-hole;

forming a bottom electrode on the dielectric layer and below the core layer
second side;

forming a top electrode on the dielectric layer and above the core layer;

forming a second through-hole in the core layer;

forming a plated through-hole from the second through-hole; and
coupling the core layer with a die.
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di sposed over at |east one of the top el ectrode and

the bottomelectrode. 7. The article of claim1,
wob@r®ersTid he structural |ayer is a core |ayer, PCh®es2006/047331

article further including: a first solder bunp in

contact with the top electrode; and a die in contact

wth the first solder bunp. 8. The article of claiml1,

wherein the structural layer is a core |ayer, the core

| ayer further including a plated through hol e adjacent

the dielectric filmand spaced apart fromthe

dielectric filmby the core layer, the article further

including: a first solder bunp coupled to the top

elgetr r

bu?p, oﬁ?e e% 55 o?{: agxlrl Sb\gﬂéi@in%%uf)ﬂ%é {Plglutdﬁg goqpﬁpg%%ﬁpamtor

t reobdey Ibumploaa thadig to the tep ckﬁmﬂo@ ke coupling acp@um seld¢érdump or a

t ' ris formng a

frkﬁf%{dl%ﬁ?%xﬁ&ﬁn%gx}ﬂf‘cﬁer% Pla&i ay é)rugi’\}agerel n the core

| ayer incl udes a first side and a second side; form ng

a giel inothe fir ro h- hol. e;

aQ El tt grfgtle{e#r%c%s?g)gglalm 9 Wﬁeramt?) cﬂgg%tgfz l%?lﬁ:a ug([ﬁdggformmg
t hhe dmlectiialager thenghd sndid that mchspmgechaﬁoyp tid ert tayde on

the dielectric | ayer and above the core |ayer; form ng

a second through-hole in the core layer; formng a

pl Bt.ed The progéss obtleinh Powhtrhin fsenimgdmb lof chegbp klekeodesdid the
C O l.ayer ,w t process of
clal OKB&eéﬁoédreégcr%g%eg uc\6 PP }legtjmﬁncef %1 ﬂ&’é’ Vi Fﬂlﬁ a

capaC|tor sol der bunp on the die to the top el ectrode,

b u rrp ) ﬁﬁg%@%g %? Xﬁ{nﬁ q'(ae’ﬁee guﬁ%}%’ L ngjlprﬁ%%g ?urther mc?udmg

covering the first side w1th a solder mask layer;

patterning the solder mask layer to expose at least a portion of the top

electrode and at least a portion of the plated through-hole.

14. A process comprising:

forming a solder mask upon a substrate;

first patterning the solder mask to expose a bottom electrode;

forming a dielectric film upon the bottom electrode, wherein the dielectric
film and the solder mask share coplanar surfaces;

second patterning the solder mask to expose at least a first bond finger pad

and a die land; and

plating a top electrode above the dielectric film.

15.  The process of claim 14, further including locating a die at a die land that is

exposed during second patterning.

16. The process of claim 14, further including:
locating a die at a die land that is exposed during second patterning; and

first wire-bonding the die by coupling the die to the top electrode.



11. The process of claim9, wherein formng a
dielectric layer includes formng the dielectric |ayer
wo booglogdTiee stencil that is di sposed above the BOT/®S2006/047331
| ayer. 12. The process of claim9, wherein formng one
of the top el ectrode and the bottom el ectrode includes
conpleting the plated through-hole. 13. The process of
claim9, before coupling, the process further
including: covering the first side with a sol der mask
| ayer; patterning the solder nmask |ayer to expose at
| east a portion of the top electrode and at | east a
portion of the plated through-hole. 14. A process
conprising: formng a solder mask upon a substrate;
first patterning the solder mask to expose a bottom

el Bt ronmeproeésmomalaanojnem&ﬁ&ﬁhsluain m upon the bottom
el ectrode, .wherein the dielectric filmand the sol der

mask sHEFHREA YIS AL? diefadthatds expased duriag sasond pajteriog;
sol der ﬁi&ﬁkﬂﬁ:ﬂ)oﬁéﬁﬁg% @At by 8888l the H&tto Rodel | &QSJ ?r%:&d a

and a di.e uPH and plating a top el ectrode a ove
di PGPS I m 15. The process of claim 14, further

i ncl udi Rgohd&atibBLdiAg Hetdidby @ox%idlﬁlgl RO Giekh th]phé lﬁ Q'Q.‘&l)ﬁgr

during second patterning. 16 he “process o
further including: locating a die at a die |and that

| slgexpossgstauicon@risiagond patterning; and first
wi re-bondi ng the d|e by coupling the die to the top
el ect r G’ tf%‘ 45t ocess of claim 14, further

| n cl u dl d\@eleb@ﬁ:&ilhﬂﬁclﬁdlﬁg @ fabt sﬁrﬁb@aﬂ@@&cﬁﬂ@gmgﬁe wherem the
secqond patternln Irst wre
¢ il gt %@r‘“ isP9s9g 2bavee aplonithe g@ﬁ@r@ﬁleatrmmver ring "and
a gr ourdktfich@al 1ayd disposed adjacent and in contact with the dielectric film,
wherein the structural layer is substantially coplanar with the dielectric film on at
least one of the first surface and the second surface, and wherein the structural .
layer is at least one of a solder mask and a core layer;
a top electrode disposed above and on the dielectric film;
a die coupled to the top electrode; and

dynamic random-access memory coupled to the die.
19. The system of claim 18, wherein the die is disposed in a solder-mask layer.
20. The system of claim 18, wherein the structural layer is a core layer, and
further including a plated through-hole disposed adjacent the dielectric film, and
spaced apart from the dielectric film by the core layer.
21. The system of claim 18, wherein the system is disposed in one of a

computer, a wireless communicator, a hand-held device, an automobile, a

locomotive, an aircraft, a watercraft, and a spacecraft.

18



second wire-bonding the die by coupling the die to a
bond finger upper. 18. A system conprising: a bottom
web@ersode; a dielectric filmincluding a firspCrusioaeet7331
and a second surface, wherein the dielectric filmis
di sposed above and on the bottom el ectrode; a
structural |ayer disposed adjacent and in contact with
the dielectric film wherein the structural |ayer is
substantially coplanar with the dielectric filmon at
| east one of the first surface and the second surface,
and wherein the structural layer is at |east one of a
sol der mask and a core layer; a top el ectrode disposed
abgve 'ﬁféds)@ﬂ:n{ @Fclgih‘?i £ GWHekein fHel dit isBecRdTRIAD hﬂdtatsﬁbriéée
top el ectrode; and dynam c random access nenpr
c dapicec digitalisignal procassor, FRico\copEIE a‘bPl%H‘WP“l@ specific
mhﬁ£ t =N in a sol der-mask | ayer.
&ﬁ%ds%g?gnﬁlgfﬁﬁkﬂe%g&rMer ein the structural
Iayer is a core layer, and further including a plated
t hr ough- hol e di sposed adj acent the dielectric film
and spaced apart fromthe dielectric filmby the core
layer. 2 1. The system of claim 18, wherein the system
I's disposed in one of a conputer, a wreless
communi cator, a hand-hel d device, an autonobile, a
| oconotive, an aircraft, a watercraft, and a
spacecraft.22. The system of claim 18, wherein the die
Is selected froma data storage device, a digital
signal processor, a mcro controller, an application
specific integrated circuit, and a m croprocessor.
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