M CROSTRI P SPACER FOR STACKED CHI P SCALE PACKAGES,
METHODS OF MAKI NG SAME, METHODS OF OPERATI NG SAME, AND
WEYSHTEMB0LONTAI Nl NG SAVE TECHNI CAL Fl ELD EnbodPOEUE®06/046527

rel ate generally to a chip-level integration of

devi ces. TECHNI CAL BACKGROUND St acked chi p-scal e
packagi ng (SCSP) is acconplished in small packages in
order to allow for snmaller and hi gher speed devices.
As package sizes get smaller signal integrity nust be
mai nt ai ned despite the closer distances between signa
and power traces. Device transients also require

hi gh- speed capacitors to respond to the increasing
faster processing in the device packages. These
capacitors nust often be |ocated relatively renotely
fromthe integrated circuit (1C) chips. BRIEF

DESCRI %@NO@ERW%PW hs@( Spaekadad CHIPSRI Ot PARKAGES,

manner METHODSOE REARTR Wﬁo t@F@ﬁ%Rﬁrmt'} SAME,
particular descri Igrgyeg‘

descri bed above w ' be ren ered y re erence to

exenpl ary enbodinents that are illustrated in the

appended drawi ngs. Under BEGHNIGQL{FIELD hese drawi ngs
depi ct _ Mo&d&hﬁ%&la&'ﬁ%ﬂ@x‘ﬂl‘;% 3 chipakvdh ﬁégh?n of devices.

necessari drawn to scale and are not t efore to be
considered to be limting of its scope, the

embodi ments wi I | be degefiielr #AGr&EbBAped w th

addi tional specificity and detai |l through the use of

t he acconpdisdichip-walaiaskaging (F30AS agepmplighqdgin gmall packages in
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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. 1 is a cross-section elevation of the MSS depicted in FIG. 2 along the
section line 1-1 according to an embodiment;

FIG. 2 is a top plan of a microstrip spacer (MSS) according to an
embodiment;

FIG. 3 is a cross-section elevation of the MSS depicted in FIG. 1 along the

section line 3-3 according to an embodiment;



FIG 5 is a cross-section elevation of the MS
depicted in FIG 1 along the section line 5-5

wa@ceandizng to an enbodiment; FIG 6 is a croSSPEEUB2006/046527
el evation of a chip package that includes an MSS
between two mcroel ectronic dice according to an
enbodinent; FIG 7 is a detail of the MSS in the chip
package depicted in FIG 6 according to an enbodi nent;
FIG 8 is a cross-section elevation of an MSS between
two mcroel ectronic dice according to an enbodi nent;
FIG 9 is a top plan of a nodular MSS according to an

enbodi prRNLY ishlckassKectich dlevaBiBn BF 81 MES@epRtcdas FRGE! Wohf the
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neection ling 6w wcspdingtormnembodignents s a cut - anay

el evat g Mgatcr&s@%%e&oﬁl AeFRBR bk b REipPaek 570 (BHGACIGIRINIMSS
and FIG 14 f a

an enbodi nent ; -1 G IS a schematic o

chetpgen e syeroelasteniodigy aepording fo anpBledESEL DETAI LED
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t aeeording t arpemskalibentpeen two | C di ce. Enbodi nents al so
relate t _Qaf. | i ] gk :
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FIG. 12 is a flow chart that describes method flow embodiments;

FIG. 13 is a cut-away elevation that depicts a computing system according to
an embodiment; and

FIG. 14 is a schematic of a computing system according to an embodiment.

DETAILED DESCRIPTION

Embodiments in this disclosure relate to an apparatus that includes a
microstrip spacer (MSS) that is disposed between two IC dice. Embodiments also
relate to methods of assembling such microstrip spacers with the IC dice.
Embodiments also relate to methods of operating a device that includes an MSS and
IC die embodiment. Embodiments also relate to computing systems that incorporate
an MSS and dice package.

The following description 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 term



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

positions and orientations. The term'm crostrip"”
w@eoenadny refers to a dielectric body with a ptDws2i0sy46527

of electrically conductive planes disposed in

isolation within the dielectric body. The thickness of

a mcrostrip can be in a range from about 1,000

m crons (nm and smaller. In an enbodi nent, the

thi ckness of the microstrip is in a range from about

20 mMm to about 120 mm The terns "die" and "chip"

generally refer to the physical object that is the
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deplcte ef erence numeral 118. The
sever al FKF-dnige cgwsswe@tmne@ewlon HE0 of tiedd BB idepibtedyin FIG. 2 along
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pro uces several conductive p anes. Herelnafter

di lersexpgaerasediyertiea detaik fonclgrity. tTherdBEdé8 inpdydes | dielectric body
di £ 2oFid G1sR! AB8Rcludes a first side 114 and a second side 116. The MSS 110

includes a plurality of bond pads, two of which are depicted in FIG. 1 with reference

numeral 118. The several planar structures of the dielectric body 112 can be
manufactured by a laminating process that also produces several conductive planes.
Hereinafter, the dielectric body 112, although it includes several dielectric planes
112, will be represented with a single reference numeral. In an embodiment, the
MSS 110 includes a plurality of spaced-apart conductive planes. In FIG. 1, a first
conductive plane 120 is depicted along with a subsequent conductive plane 122 as

well as an intermediate conductive plane 124, Although the number of conductive



112, will be represented with a single reference

nunmeral . In an enbodi nent, the MSS 110 includes a
w@barahisny of spaced-apart conductive planes. PaT/BEE1806/046527

I, a first conductive plane 120 is depicted along with

a subsequent conductive plane 122 as well as an

i ntermedi ate conductive plane 124. Al though the nunber

of conductiveplanes in FIG 1 is depicted as three,

there may be nore or less than three according to

vari ous enbodi ments as a specific application may

require. In an enbodi nent, any of the conductive
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" b onekposdkalGrigBWwith apéurality of MSS bond pads, which are variously designated
as bond pads 118, 218, 318, 418, and 518 for illustrative purposes throughout FIGs.
1-5. The various bond pads (hereinafter with respect to FIG. 2 “bond pads 218”) are

substantially the same in dimension and composition. In an embodiment, the MSS

bond pads 218 have a width 230 in a range from about 30 micrometers (um) to
about 300 pm or larger. In an embodiment, the MSS bond pads 218 have a width
230 in a range from about 53 pum to about 106 pm. The MSS 110 is depicted as
sectioned into four sections along section lines 232, In an embodiment, the MSS

110 as a section unit contains MSS bond pads 118 only along the external edges 134



substantially the sane in dinmension and conposition.

I n an enbodi nent, the MSS bond pads 218 have a width
wQ@3@7iom3a4 r ange from about 30 m croneters (nmPCDUSHOE046527

300 mmor larger. In an enbodi nent, the MSS bond pads

2 18 have a width 230 in a range fromabout 53 nmto

about 106 mm The MSS 110 is depicted as sectioned

into four sections along section lines 232. In an

enbodi nent, the MSS 110 as a section unit contains MS

bond pads 118 only along the external edges 134of the

dielectric body 112. In an enbodi nent, the MS
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FIG. 3 is a cross-section elevation 300 of the MSS depicted in FIG. 2 along
the section line 3-3 according to an embodiment. The MSS 110 includes the
dielectric body 112. The MSS 110 includes the first side 114 and the second side
116. The MSS 110 includes the plurality of bond pads, two of which are depicted in
FIG. 3 with reference numeral 318.

In an embodiment, the MSS 110 includes the plurality of spaced-apart

conductive planes. In FIG. 3, the first conductive plane 120 is depicted along with
the subsequent conductive plane 122 as well as the intermediate conductive plane
124.



FIG 3 is a cross-section elevation 300 of the MSS
depicted in FIG 2 along the section line 3-3

wa@ceandizng to an enbodi ment. The MSS 110 i ncl UBE€BUBT06/046527
di el ectric body 112. The MSS 110 includes the first
side 114 and the second side 116. The MSS 110 i ncl udes
the plurality of bond pads, two of which are depicted
in FIG 3 with reference nuneral 318. hi an
enbodi nent, the MSS 110 includes the plurality of
spaced- apart conductive planes. In FIG 3, the first
conductive plane 120 is depicted along with the
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the subsequent conductive plane 122 as well as the mtermedlate conductive plane
124.

The MSS 110 is structured to access the first conductive plane 120 through
the MSS bond pads 418. Accordingly, the subsequent conductive plane 122 is
insulated by subsequent microspacers 450. Similarly, the intermediate conductive
plane 124 is insulated by intermediate microspacers 438. Electical coupling
between the MSS bond pads 418 and the first conductive plane 122 is accomplished
by a conductive plane contact 440. As viewed in FIG. 4, the capacitor structure is
also insulated from capacitor contacts. A first electrode contact 442 is insulated
from the first electrode 126 by first electrode microspacers 444. A second electrode
contact 446 is insulated from the second electrode 128 by second electrode

microspacers 448. Accordingly, although contacts penetrate the MSS 110, the



t he subsequent conductive plane 122 as well as the

i ntermedi ate conductive plane 124. The MSS 110 is
watooaoresned to access the first conductive pl aPeT/U806/046527

t hrough the MSS bond pads 418. Accordingly, the

subsequent conductive plane 122 is insul ated by

subsequent m crospacers 450. Simlarly, the

i nternedi ate conductive plane 124 is insul ated by

i nternedi ate m crospacers 438. Electical coupling

bet ween the MSS bond pads 418 and the first conductive

pl ane 122 is acconplished by a conductive pl ane
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tonductive plane 122 is insulated by subsequent microspacers 550. And similarly,

the intermediate conductive plane 124 is insulated by intermediate microspacers
538. Accordingly, although contacts penetrate the MSS 110, the microspacers are
configured to insulate specific contacts and to connect other specific contacts.
FIG. 6 is a cross-section elevation of a chip package 600 that includes an
MSS between two microelectronic dice according to an embodiment. The chip
package 600 includes an MSS 610. The chip package 600 also includes a first die
660 with an active surface 662 and a backside surface 664. In an embodiment, the
first die 660 includes a backside metallization (BSM), which is conventional. The
MSS 610 is disposed on the first die 660 active surface 662. In an embodiment, the
first die 660 is wire-bonded to a mounting substrate 666. The wire bonding is
accomplished with at least one bond wire, one of which is designated with the

reference numeral 668. In an embodiment, the mounting substrate 666



120, 122, and 124 fromthe capacitor structure.
Accordingly, the first conductive plane 120 is

w0 pealoaized by first mcrospacers 536. SimlarlpCT/UB®06/046527
subsequent conductive plane 122 is insul ated by
subsequent m crospacers 550. And simlarly, the
i ntermedi ate conductive plane 124 is insul ated by
i nternedi ate m crospacers 538. Accordingly, although
contacts penetrate the MSS 110,. the m crospacers are
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connect other specific contacts. FIG 6 is a
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aceos of whichés davisnatsdavithethe refqmcwwper,gbémge 600
i ncl udeg, &P?ﬁ\@ 19% agg&m‘a'?ﬁ sQPGh AL MSS 610, In this
I rst an acti

i ncl udes ve surface 662
anembodiawhs ithiescsond @@@6 éucludes appctymodfage AT4 andebackside

RO S S
i s68ize-bb 0 substrate

tlh%h;\xyl og ngg_%cheo\ﬂ 5 lgtelgaét% 8ty én&m of which is

subs bo 8§lgl O 8 egi gﬁ 'S CAcCo \FWshecf W tlﬂ

at desgrsttedowish terreferénce, numnmlé’r78v\h| chis desi gnat ed

rount i ngr i S0 G- B ss 16 15 (B AP RRBIE e fidfe o0

exbg mragl of\fipst|dile bértdwixe BUr Abddrgingfy, diedﬂssmdalcab givesr receive

6781t1(1)eir o\éﬂgao&xh tJ % %?S srk%xtlﬁ %o ugnc&‘&%n g%ér? 'fg& di&B&d aéumlarly,

secon I sposed O
t he dvBmplihd capamtbmtshewbnbdﬂmmatﬁd t:#pacﬁecmtum: depgated in FIGs.

676 > the T Sy et icaf Sl o e L3R ML s
b aekx_bbdiﬁ_lﬁt; nthabiS 6. is Iehcmoa]tkylbmdﬂestbmtthe Béwn& doi7@ wdileat least
i P st s YR8 30t Rt PERBRMH PRt REh T b ¥ limerat
W 682. Aneordhgim MthSS & O6shy ppeadt redeive dither oxelfogeh efipever and
ol S RcoRropicighitndin F ERETEF 572 (SR’ B eldlpiips copacitor
fi sedh adiady bidustratddrcapfififdr sthatoe diepighed, in tHi@s.NGS, 417 7@ad
LofiTEaE R Pronti: R pe R st i arl g, s
decoupl Iman empadintent, tisafift dis 680Ys & ldgisthiptach asap@oedseor, and
oot SEB2E i ey b atdns S h gy g an ggbodimen, the
Al $igstidie 640 i8 a memory chip, and the second die 672 is a processor. In an
embodiment, the first die 660 is logic chip and the second die 672 is a DSP chip. It

now becomes apparent that the first die 660 and the second die 672 can be any
combination of processor, memory, and DSP chips. One of these combinations
includes two processors. One of these combinations includes a processor and a
memory chip. One of these combinations includes two memory chips. One of these
combinations includes a DSP chip in lieu of either of the memory chip or the ‘
processor. One of these combinations includes an embedded DSP chip in either a

processor or a memory chip.



enbodi nent, the MSS 610 is electrically coupled to the

second die 672 with at | east one second die bond wre,
woon@7ofo3ehi ch is designated with the referenceranuszmé/ 46527

682. Accordingly, the MSS 610 can give or receive

either or both of power and signal conmunication from

the second die 672. Simlarly, a decoupling capacitor

such as any illustrated capacitor structure depicted

in FIG. 1, 3, 4, 5, 7 and equivalents, can

conmuni cate to the second die 672. In an enbodi nent,

the first die 660 is a |logic chip such as a processor,

and t he 1§8GR&HoHEBb&K RS 1R FRIBEY66 I PpRd&dlorship Fdfntel
menory. I n an enbodinent, the first die 660 is a

rre :ﬁﬂrgoremrpof Santa Clea, s%aélé?mlwgt @rmtessat g fhsteleckspeed, ppd the
o&gﬁghg@% is a?ﬁ‘ﬁhflﬁé'n%ry@h% ﬁ%ﬂeﬁt&éﬁ'a“se&fﬂdﬁ:l@dﬁ%p&é@ Ina

sec now becones chgr ent
t hdirsttexample; the firstedie 660 mnph@ssm thagisewigezbo biydhe first die

an
NV 01 SO g PRI P RADRR A g 1 o
of cohdustive phage 120 apagraund iplasedora plook eivewit. Hrecfirgt die runs at the

t
roar Gk Beed o Ris kARG, BETRLAR P bR g i
chitypical for NORof ‘nef arfian Ryboldahdogiehiiash na¢meryoand the second die is
g;bqgig% %[dﬁgggz%é’geclbﬁf BHWJ?&&%% doRGhdtE %13@1@ &g , through

processor or
c h ithe M$Scbandtrlad @ 1 ) m:bthm mtsnnedmth sohductive plaee 6%% g ground for the
t r
tgfn‘r%?%‘}? bBltti%%g?rclé 3 ?Lm% t@@{lg‘é{m‘}@i §Sﬁgsté dic %6% 1s for
t h eyo!iegmnbpljmes &Tzoactstralsfdnazsif ﬂmpmpyssomlpp 6B tfrom the capacitor
op . C |
b g&?{:rr%get tﬁgtl i§ \%%gé’ékge% Lg r%gigs;tgizg rgme b'&né‘ t{] h{e%s§ ¥8HPh & 518 and
vvi rtierogin tt@cﬁrbyeledn@dé comsthctidd th dmlﬁmt q:lectﬁﬁte 1126 In an embodiment,

£ o Wit e oS aPrie P08 M RfePBln it Recona

forclca:kcspeaddoctltecaecdtndd[hénl rst die runs at the first

clock s d t.hi e ie .
by at oFTE('7 i Daldld S0P SPUPMRS 4 1Hact St Tnambliment. The
or 'MS$ A1 Bowlweks aldm@eab)c MCBGHZTEPIMMSSﬂﬂG indhedes @dostcside 714 and

gl golnsu\(@[ r&%(%{]ane ﬁéstﬂs 11%ch %allg,h%%% e 682 é€‘§MCh is
t o depietadrit é\lﬁeﬁ wvathareiemmda numvml ﬁil&nhl ékﬂetnlathergr thﬂrMSS 710
fe)c()ra nc_LP es atphﬁljg} ol tsp%ce\c/ioI g:gn crtic\:/lfglgimeg ufrxtlt‘}%{ 7tg ﬂI‘sIP conductive
plane 720 is depicted along with a subsequent conductive plane 722. Although the
number of conductive planes in FIG. 7 is depicted as two, there may be more or less
than two according to various embodiments as a specific application may require.
In an embodiment, the MSS 710 includes a capacitor structure that includes
a first electrode 726 and a second electrode 728. In this embodiment, the capacitor
structure is an interdigital capacitor such as plural occurrences of the first electrode
726 and the second electrode 728 as depicted in FIG. 7.
In this embodiment, the MSS 710 is electrically coupled to a first die, such
as first die 660 depicted in FIG. 6, by way of the first die bond wire 780.
Accordingly, the MSS 710 can give or receive either or both of power and signal



vol tage suppliants for |load transients of the
processor chip 660, fromthe capacitor structure that

WO 00moresobonded by a first die wire bond to theCcMB®006/046527
bond pad 518 and through the first el ectrode contact
542 to the first electrode 126. In an enbodi nent, the
first die 660 operates at the first clock speed, which
is larger than the second cl ock speed for the second
die 672. FIG 7 is a detail 700 of an MSS 710
according to an enbodi nent. The MSS 710 incl udes a
dielectric body 712. The MSS 710 includes a first side
714coﬁﬁ%xﬂcaii%ﬁm aie8 afel Gslumﬁy,l\@éczﬁagubmwaﬁé débxcted FIG. 7,
plurality of bond pads, one of which is depicted in
FI @nd pavivelenisceas compaunicate o first die, sushas fsstidiripeRdapicted in
t hee e AlD | inriﬁkléﬂﬁsdﬂn&h %@M§§7W15§%@&%§H?Q§ﬁﬁled to a second

con UCt Ive planes first conductive pI ane

7 2 @li¢, sucteps sseend diE 67y delFﬂdean Elﬂ‘a@ i dlee seeorbidisttiond wire 782.
917‘%1&%& hes9bLd & V%ugp eecéeme g*aug o¢ Bbt\&%f@}o%?énd Sgnat

eplicted as t ma € nore
t havnmmn@.ﬁoo fetinn thetsecarsrdie 622. emurloremwawlter structure depicted

Sﬁﬁ&"’e%ﬁ@ 'ehlgnl%l’gﬂﬁ BYohfrfiHildie tofthe Q&oﬁﬁ"&ﬂﬁéﬁa”t

es’ a capacl tor structure t .
| n c | udedn anfembs’tlmnécmn@d enigFiag | 84,a78§emw(b¢%mler thd eapacitor

bilrd 13! eRe {718 h%‘hg @F’Jroéitaé 84, U8, Anﬁ 730 are

|nter gita capaC|t r such as OCCUrr énces o

th eieplctesitasebm:astmg‘ embR8inzamts ttortbe mmaoeﬂama mdraox‘riasdeplcted in
as Pq?,.gift:%eg 4G 7. In thi s enbodi nent, the MSS 710

is electrically coupled to a first die, such as first

di e 660 KI€pBds adroswisdetion eByvatign Qﬁxpaskagel@()fﬂmtsincldd® an MSS
bo%q()\“e{\;e E%&) régﬁ)%{e?hfggikﬁicet% M§7Z %Qco?é’iﬁg% 4§ effbodiment.
recerve either oth of power an

si (irelpackape§i00 atdluedes frfomt die 860 sithdinacti®; surfaae BG? andigbackside

CapAGhlOdeqd tfl}%&?é%ﬁ?@&l Séo%gcll bh ﬁﬁcu&ﬁt &g% G % e%ﬂg*é%e 864 and

can communi ca |rs
de thefiestidier8 60lislipschip\désposad ants wounthgoiubstrate 364 e Thd%ip-chip

<o shfifi€ echiyblct BB gy bl AeORENMRE. Bue SHGHCRT:
bowsignated #@B tha\mdarrmtiongincralides. Mbsn mowmng itheemounting
r e%ﬁf}s\ﬁ%t ééqc% {mlg?c%!]el%gmgﬁy%i t@g %(}grlng]g\?%nﬂ? z\jllvri‘lihya pl}).thaéity of first

COMunNI ca |on e secon
c apht::q:lemczslthuumsmre: afophich scﬂesignﬁbd‘zwifh tharederence numeral 870.

Ca v R o BT RERE o S IReflhRe o

co Unpbksiddmlrfaaq:) 4. t”ﬁlne MSS 8 10 is disposed on the second die 872 backside
surface 876. In an embodiment, the second die 872 is wire-bonded to the mounting
substrate 866. The wire bonding is accomplished with at least one bond wire, one
of which is designated with the reference numeral 878.

In this embodiment, the MSS 810 is electrically coupled to the first die 860

by way of the first die electrical bumps 870 and through the mounting substrate 866
and an MSS-to-mounting substrate bond wire 880. Accordingly, the MSS 810 can
give or receive either or both of power and signal communication from the first die
860. Similarly, a decoupling capacitor such as any illustrated capacitor structure

depicted in FIGs. 1, 3, 4, 5, 7 and equivalents, can communicate to the first die 860.
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structure to the MsSS bond pad 718. The routed
m crovias 784, 788, and 790 are depicted as
wa@osrnasbi ng enbodi nents to the contact - cont ai PETYYS2006/046527

m crovias depicted in FIGs. 1, 3, 4, and 5. FIG 8 is

a cross-section elevation of a package 800 that

i ncl udes an MSS 810 between two m croel ectronic dice

860 and 872 according to an enbodi nent. The package

800 includes a first die 860 with an active surface

862 and a backsi de surface 864. The MsSS 810 is

di sposed on the first die 860 backside surface 864 and

t haldd ik $his gg%o%_rh it,f&llaé Mssh gl ig ewgmny doﬁ}ﬂe(ﬂtcﬂlﬁ_b! Bf]dog@ die 872

supstrate . e. flip-chip bonding i conpli shed |

wi g&ﬁ a spcongd s beviss 884s feeardnght }heg'}ﬁfé%&%m EHej0g receive

degiiskn aF Bthv¥ftpdwich 8nd bRl @BMEnAWREDLA froBbthe sBdondrdie 872.
nmbodj nent, the nounting substrate 866 conmuni cates

enle | )
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with the reference numeral 870 n an enbodi nent, the

second ® an gmbodiment, dhesfirshdig 860 o2 lngic dur ShAasARIOgssor, and
baeks] . . . N
se§§ﬁ§g§?§#%§g§%E%%g?ﬁgbgﬁgggggégggﬁ hi an gﬁ%%%?ﬁ%ﬁ?fmgﬂw
t hiirss dico¥ff igipangnaryichipapdthesaernd die 87his apraeasserg In an
U , T e Li e ]
2t oobEhient 2 Ak Bie oD Lok IR SR e P2 e e chip. 1
wi Bow thiseomesf appereot thatitherfiast dde7 800 and thasecondigiri$ Theean, be any
t NgodfiRaonl 8 brdc &S &GE L{ehibg},la}sd GRPLGES. LOnd HEbdd Simbifions
860 by way of tﬁe first di'e electrical_ bunps 870 and
t hingliles te prasessors Pranfdhess cembiwtigngiinghides a processor and a

- 1%;);%1‘5 ti STYRS : ! SRR ingl
{V% “MB 18' gg% o] ve‘E g?ﬁ{rgg_%g{ﬁgsemgﬁta Rer o’?‘é@g’?{]&é‘?g O of these
poswmbizations igeladescoRfB whivdnilien of eighartof éhef nemeryithip eethe
Si i , ' e C
71 PloBishl Gt QERBUR ot tR3 lchilcs SRR chip o cither o
3, pwcesor gr am@megyFiipl ents, can conmunicate to the
first dj I ' [ ' : '
cl cot ri nEp e dabddinblt e S SR 2 dpaplFonii oyl
di Eotnemtion; AfSagBClare Ealiflirnig|that oppratenasa G190 closks spedeand the

O ASARUETIL hO) yBR 0, A o et
d et pramigle cthp dicstidds 8afisia naecessoy chipl thattis Airechip doadsd Wy the first

St GHlGHAM o1 GG 18RE tb B cbhdiRtive platte, o, Rroukh@RIMSS bond pad 418
equfléva#en% S, can corrm(jnlgl cate 1o %’heég"secour%gqg?e 2:’?7%0.1‘1 P
to the first conductive plane 120 as a ground plane for a clock circuit. The first die

pund

860 runs at the first clock speed. In this example, the second die 872 operates at a
voitage that is typical for NOR (“not or”, in Boolean logic) flash memory, and the
second die is wire-bonded by the second die bond wire 882 to a conductive plane,
e.g., through the MSS bond pad 318 to the intermediate conductive plane 124 as a
ground for the flash memory voltage circuit. Further to this example, the first die
860 calls for voltage suppliants for load transients of the processor chip 860, from
the capacitor structure that is wire-bonded by a first die wire bond to the MSS bond
pad 518 and through the first electrode contact 542 to the first electrode 126. In an

11



In an enbodi nent, the first die 860 is a logic chip

such as a processor, and the second die 872 is a
woreenonyosehi p such as flash nmenory. I n an enbodP@EDE2006/046527

the first die 860 is a nmenory chip, and the second die

872 is a processor. In an enbodinent, the first die

860 is logic chip and the second die 872 is a DSP

chip. It now beconmes apparent that the first die 860

and the second die 872 can be any conbi nati on of

processor, nenory, and DSP chi ps. One of these

conbi nations includes two processors. One of these

co eﬂhbmtﬂemshé ficsk did8S0apprats as therfirstndock gpeed) whickistarger than

CnthegredEQEEIEREY RacPemeor Bdes a DSP chip in | eu
of ei t heIGod lstmprpmtgop ocflaimbdinartMss 910 aesidihg téaeebodiment.
" Themedur SLvs S0 insfodss sty 2n 12 agppiment, the
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87&ddﬁ1e89 10, e6¢) 9u8 r@awm%audda%tpm@ﬁfyaémsstboad BaGOMee of
cl ock speed In a firs le, the first die 860 is

a Phisders S?PIEWpWPWaﬁSS?T%bIP‘Ii ?ﬁ)llblﬁﬁrﬁe%o%ﬁmewetqﬁigemast

di gréuRatdie o8 aha me8§ﬁ9 MBSPhoraRHS.t InviBisRin®t@iméntYeach MSS
t hrough the MBS ad 418 to the first conductive

pl BREREI 05308, 9890%4 Ofimsrntieyredavith g dree-by diyee arrgpef MSS
fip&id fHB. BRLoFdiMIStoah dnfRdivhdnt] the hitkllila® M@@bldus atsia:hﬁaled from

exanpl e, the second die 872 f:dperat es_at a vol ta%
i sfquy Hireerbythree Ropd- pachepniigured MgSmardudes? 100§0% PUp aawér?04 In

MeRREMbodittbnt, 18 SRR Gf dASS bshdhdas; he e&%u%omef MSS bond
second d| e bond wire 882 to a conducti ve pl ane,

t he¥lsdRllowe 2 prysnishipshapgioriven ¢hip glapes g PFé?}’reﬁtC@P Sale
C 0 581&9 .V & @odiméntavhand 1BeRded aill MSS ﬁ&aiﬁdﬁ%@oﬁa{ a filled-

ge circuit. Further to this exanp first
of b8 BBY-B AR Chere D phd gears amﬂratamge#t@rrth%aﬁequal to two), or

t r ¢RsihePtne MSS bbed pAR %ﬁswrd&mrexlﬁ@@e th% resafaﬁam edges 934 of the
capamtor structure that is W re-bonde irst die
1 qﬁ%&@ﬁo

ssbicbady $1Rsuisss ip dapicisddn EXG e ¢ p [pE microstrip
flgﬁgereghqﬁh{r&d&nqgm@gtgﬁ%?apbﬁc g first electrode

I n anemnbodi nent first die 860 operates at

t he' fi r EIGc0isie tappled of Ghip package| 199 aithyanchSE 1018 dbrsadice
cl p6do, 10%L %HQ(EZE rﬁd%@ﬁ&ﬂﬁ‘in ls8bSrhte 1066GccStding t8 ah @Mbodiment.

pl an 300 of a modul ar S 910 according to an
e nBan grabediment, the first d1e 1060 is a processor, the second die 1072 is a wire-

bond memory chip, and the third die 1092 is a DSP. The chip package 1000
includes sixteen three-by-three MSS bond-pad microstrip spacer modules that make
up the MSS 1010. For illustrative purposes, the chip package 1000 incorporates
wire-bond and flip-chip connectivity to the MSS 1010. A nominal first die bond
wire 1080 couples the MSS 1010 to the first die 1060. A nominal second die bond
wire 1082 couples the MSS 1010 to the second die 1060. A plurality of third die
electric bumps, one of which is designated with the reference numeral 1094 (FIG.
11), couples the MSS 1010 to the third die 1092. A mounting substrate 1066 is

depicted as supporting the first die 1060. In an embodiment, the mounting substrate
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The nodul ar MSS 900 includes a dielectric body 912. hi

an enbodi nent, the nodul ar MSS 900 includes four MSS
wornaales0910, 908, 906, and 904. The MSS 910 i BCT/US2006/046527

depi cted as sectioned into four sections along section

lines 932. Each MsSS nodul e 910, 908, 906, and 904

includes a plurality of MSS bond pads, three of which

are depicted, when assenbled as illustrated, as

respecti ve edge 917, internmedi ate 918, and inner 919

MBS bond pads. In this enbodi nent, each MSS nodul e

910, 908, 906, and 904 is configured with a

t hness &mblinicaeatkeayically M basthapadad wAttpidialigy dOelédtrical
enBodlnent the no ular S.gé%%i% assenblgg §$§n1four

t hPwBP$,PnE Rf ¥hIghds designptedow refpranss nHEAL 4

908, 906 a ffthodmbddinét, ﬁh@’%?&ldi@ 660 ik Ia?r&égiw Ehf[i)ffrd\ﬁﬁltel

bond pads, the confi gur ation of MSS bon
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proxi mat e xt er na es 934 of
d| gtcmfied st M3 204, arhether jtds u%sk gireuits; ﬁatF p@m@; addsess

c oe{rww &drk PBwef cﬁ@u?t'é QL. rio&eéﬁﬁ&%d%‘ié’tﬁi@f dnfctf R lanes in the

ow a gl ven application is a top plan of

c hMS%)hQIOaéE anGoHodiment, miragtion ph e circhite in a} heecidjgpare thusly
a0f O3 %mu n‘%ﬂ t”@%’mpﬁl ﬁﬂpes%é‘ tﬂQ@? grounded. In an
orlngtoane In an e t he
f i eEmbodfiment, 3¢S than all tprescsb@smlud? A @asmﬁ%rh@r eraq@lﬁzcmcyﬂs that

a ghﬂﬁﬁﬁygﬁﬂggg{y chip, and the third die 1092 is a

DSP ackage 1000 i ncl udes sixteen
t hr ee- bflfﬁhlrlere amsmﬁmwaﬁm b therahip paskegs dapited wFIG. 10

t ha&w@hg t&B}(&HﬁoA\ﬂ?g £ ARG, thd élH&EEQtﬂlﬁé%g%w Arfrévealed, as

i ncorporates wre-b

f | wstiah rtlpe uitmhéc@ﬁ aj¢atycal bumnel 0Vedelv and ¢n Wemgnating substrate
figgss di e bond wire 1080 couples the MSS 1010 to the

first ‘'die 1060. A nomi nal second die bond wire 1082

coupl esFiGel V88 flo® charithathdeseritrs mkthivdflg® @mbodiments.

luralit i i i , . h
ol anattd2io. it fidnSuflablmutiRi MRt O] | ©
coupl es Ath320/8ls: method inseledes asseimblingitee MFSA0 a/Suhwancntn@e. In
SUDS bhBb&imERP Ghd Method commences at 1210 and terminates at 1220,

At 1230, the method includes operating the first die at a first clock speed and

operating the subsequent die at a subsequent clock speed. In an embodiment, the
method commences at 1230 and terminates at 1230.

FIG. 13 is a cut-away elevation that depicts a computing system 1300
according to an embodiment. One or more of the foregoing embodiments of the RF
passive-device layer may be utilized in a computing system, such as a computing
system 1300 of FIG. 13. Hereinafter any RF passive-device layer embodiment
alone or in combination with any other embodiment is referred to as an

embodiment(s) configuration.
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depi cted as supporting the first die 1060. In an

enbodi nent, the nounting substratelO66 comruni cates
webecirizoal [y to the external world with a pl upel/ius3oah46527

el ectrical bunps, one of which is designated with the

reference nuneral 1070. In a nmethod enbodi nent, the

first die 1060 is a processor chip fromlntel

Corporation of Santa Clara, California that operates

at a first clock speed, the second die 1072 is a flash

menory chip that operates at a second cl ock speed, and

the third die 1092 is a DSP chip that operates at a

third craskom t8nd 190D i8008EH BBkt orR3EBcBorl(Bét pictured),
respective f.?f?qﬁ 60, second 1072, and third 16 2p )
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thﬁmf“ﬁ&ﬁ‘é%g en%,{)l&j:f’é%&oﬁé%ﬁ%la ngk &h\%m'é’{?%m[ﬁﬁin@iuﬁé’ *%?xg%ﬁlﬁe, at

n an commences at .
antéastamgiof dteeMS§ten1bz>2@nem thap@@oupled tordath siprige shghiasdynamic

0 pﬁeﬁl%ﬁl%césﬁ '?nécnlx%rg é DRy 3) aétrrnzém&tjgoﬁléshsiﬁéﬁ%glsd phase-

operating the su sequent Cc
s pelagige menzory.e b this mdxmpMeﬂnmn@dlmm frceswpled tq 280

angoz{lﬁﬁmi tetﬁe% &i?bglahg'és% l}e’i’n%éo@ essor. In an
el evation t Icts a coﬁ%utl sten1 B
acgmb@idlmgnt, d}ownvemdnhwmen@)ecogﬁgmhen odt foiffein this disclosure is

f O{: e & ﬂﬁ?%?ﬁlﬂgg Bin%tl&flalftﬁg Egr ng?ﬁ(e%hl\f) € %6%@3%@&&5 storage

Ina conputing s
c omglndﬁngn embedded DRAM cacheon a d1e Addltlonally in an embodiment, the

embodiment(s) configuration that is coupled to the processor (not pictured) is part of

the system with an embodiment(s) configuration that is coupled to the data storage
of the DRAM cache. Additionally in an embodiment, an embodiment(s)
configuration is coupled to the data storage 1312.

In an embodiment, the computing system 1300 can also include a die that
contains a digital signal processor (DSP), a micro controller, an application specific
integrated circuit (ASIC), or a microprocessor. In this embodiment, the
embodiment(s) configuration is coupled 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 1320. In this embodiment, an embodiment(s) configuration
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system 1300 of FIG 13. Hereinafter any RF
passi ve-devi ce | ayer enbodi nent alone or in
wa@ eotbion@sbs on Wi t h any ot her enbodi nent is ref ePCEUS2006/046527

as an enbodi ment (s) configuration. The conmputing system
1300 includes at |east one processor (not pictured),
which is enclosed in an I C chip package 1310, a data
storage system 1312, at |east one input device such as

a keyboard 1314, and at | east one output device such

as a nonitor 1316, for exanple. The conputing system

1300 includes a processor that processes data signals,

andg P’&@lw&' HIDsH Qle £ ¥R & emBodthich@P BRASS@tion may be present
able fr e

aval om I nfel Corporation. I'n additron to the |
keythasas doupdadito thpprasesspuin the G ghipaerkapgd 3d8n Additiogally in an

anoqt her.. yser . .

oG | AR EH 550y S 48 s o
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4, .an f | Vv ' . '

¢ he B8 SmBofinsl@] SR8 RS, HiRbined f AR RAIPOM RBLet o the
as dohgpubiag sysiemd 30@skicomboatipu with, anFeorbodimedésg sonfiguration as set
t hi IS¢l osure, a,c ut | m . ey ' .
corBER YRS Pl shrb AR M VR el Ry et thei
matdgeivabays. i ncl ude any systemthat utilizes a

m croel egctronic.devi ce ' .acl e

exanp) e 15t Pk bF EhEGaR U G tOlfhu et iE dicelsure can
C oWy applitd tadddvices tand appmaratusds otier dhyanzantraditicrali computer skor

menor ol r r fl ash I and .
o e A s PR heso i ef TRy i@ on, and placed in
enbopbirtabid device sich asip waedl dsp cammuoiator oas haml-béld dedse such as a
functionalities by being..co ed roges N

o iAroRar gt RSt hs T RS e B SR BESS e LB can be
f ord ¢hellrfoi Hirgretss edlephoneot the tikelpAadthtoexamplofs a die et can be
functjonalities. For. an . exanpl e enbodj nent,. data.

St PSSO B G R S SH RN S 18 “cheficle such as an
Ad ddutorasisild, ¥ 1odonsnivenbwsktiermealt, antdiveraftiyood sprertiag)

confi gurat| .that is coupled to.the pr sor_{(.no

et ur o 3445 A Stnspir ot B Efaitir e Gh 1R ARPrR foue

C O NénhtpididbntO IT HeleldctrioBicGoStPEIdi0n as dhsictdd can smbodygthe @bmputing

t he DRA che. ditionally.in.an enbodi nent,, .an
T HDL it PEaL gt e YRS P depiapg more

st ogengiecal 3] Zhel dlechidningystdinBI00 inddipora@sptikcasigne ylsteonic
1302580y A418, dulf ¥ 88134t ifiudtfhd in FIGs. 6, 8 and 10-11. Tnan

embodiment, the electronic system 1400 is a computer system that includes a

system bus 1420 to electrically couple the various components of the electronic
system 1400. The system bus 1420 is a single bus or any combination of busses
according to various embodiments. The electronic system 1400 includes a voltage
source 1430 that provides power to the integrated circuit 1410. In some
embodiments, the voltage source 1430 supplies current to the integrated circuit 1410
through the system bus 1420,

The integrated circuit 1410 is electrically coupled to the system bus 1420
and includes any circuit, or combination of circuits according to an embodiment. In

an embodiment, the integrated circuit 1410 includes a processor 1412 that can be of
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contains a digital signal processor (DSP), a mcro
controller, an application specific integrated circuit

W@ 2A8I70Y0300r a m croprocessor. In this enbodi mePCT/UST06/046527
enbodi nent (s) configuration is coupled to any
conbi nation of these functionalities by being coupled
to a processor. For an exanple enbodi nent, a DSP is
part of a chipset that may include a stand-al one
processor and the DSP as separate parts of the chipset
on the board 1320. In this enbodi nent, an
enbodi nent (s) configurationis coupled to the DSP, and
a S8pIyF CALRERA Rertl) tSprocandd 1B R alidann anPiypeef piresiesich as, but
that is_coupled to t he processor in the ch
padeh jmited 0 2 TGERPERSTR) 3 miGrochRtaligr a.%ﬁ%i%ecspa cessor, a digital
e ﬁt&@iaﬂ?ﬁké@&r OP BRI TRbiRsbr] DURQUPHRGfcRedits it dal @k included
i'S nmoun on the sanme board 1320 as the | C_ chi

padR Mfeinteprated ¢ircuithd 10 556 HEISIP CEETROE ARKL: spplpasa
emadi AR 4dhs Ciedid gﬂﬁ%i 4R ift Wirehs AeViBEREN @8 c@Rflar telephones,

forth wth respect to the conputing system 1300, in
C O PSBPFAL POSTeblg GompeTe YeY HEiaHi0s) andovinilat flegtiopie systegisy Inan

F Ordnbb JA¥m &1 SihY BFd Rbkdr @mﬁp&bﬁa@é &n-8fe thiiBolYBE 19ishB B SRAM. In

this disclosure and their equivalents. It can _now be
appneihodirenthtie PeIRsBar AbH wcludes prrfiememonhi4d6 such as eDRAM.

di scl OS%%n%ﬁ{bohgnaﬁﬁhé Qfécfr&nggyét&ﬁ§4§@91sém&kldﬁ%§temal

ot her than tradi tional computer. For exanple,

c ann@eorpraléwagleaﬂ imfurn may ingHdsRneOTINEry %mro'g%ﬁf%ﬁmwnable to the
%k&%%?&ﬁoﬁ utzﬁlm. g lfféfmneﬁmﬁy $44283, tBe YiriIf988M, one or

ni cat and- devi ce such as a personal

datmorash@rdsdra‘rﬁs 14Ad, amﬁ@rlonk er mpre driyes thathgadlgapmovablganedia
{
o) S8 DS BROAR, O ?Tﬂ (B, G RPIBS ash

packqgwws,mnd@ﬂmmmn‘mb mgdia kpewgin teiadh and pl aced
inave ﬁﬁnaﬁ @e@%&ﬁp Q&At&n 1800 QEBMI'J&(&@B d'?spla device
wat er cr a t an alrcra pacecraft.

s c Helf¥t drcaugho ewfped 460y bm A e@b@dlmwt.l. mla@mwwsgm H%ncludes
% Wik 14508 h%g bi@R e XARE! dﬂs‘cﬂgalﬁ AR GEERECan
enbo

econi) |ng.sytem cte n FIG 13,
b utmncmhen@ oiagrieeognitinmedavics, ofcqsiycitker detice that inputs information

geqﬁlroltﬁ ﬂeXh-oﬁE{E‘@yd?én‘?%é@m c system 1400 i ncor por ates

east one e troni c assenbly 1410, such as an IC
d| e ill uss $lm\ed1qr¢1n,ﬁn@grat@1 c@uaride@aq be implemented in a number of

sy Sd?fg%nrgﬁﬁémbc;dﬁfﬁ% elﬁ(t,l{uq %nse}'e%{r%mc:biglgaées arfelcQFBHL §fstem, a

computer system, one or more methods of fabricating an integrated circuit, and one

or more methods of fabricating an electronic assembly that includes the integrated
circuit and the MSS embodiments as set forth herein in the various embodiments
and their art-recognized equivalents. The elements, materials, geometries,
dimensions, and sequénce 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.
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system bus 1420 to electrically couple the various

conponents of the electronic system 1400. The system
whoee7h43041 s a single bus or any conbi nati on OPCDUSB®&046527

according to various enbodi nents. The el ectronic

system 1400 i ncludes a voltage source 1430 that

provi des power to the integrated circuit 1410. In sone

enbodi ments, the voltage source 1430 supplies current

to the integrated circuit 1410 through the system bus

1420. The integrated circuit 1410 is electrically

coupled to the system bus 1420 and i ncl udes any

circuit i, gl ﬁ%@id@%ﬂ%&ﬁbme&hbﬁ&h WariBeC Rk AGrE grofied together

enbodlnent I'n odi ment he |ntegrated C|rcu

141xoa simgle mighodimpntfortls prrrpsg of strramlininie e diselomyre ;T;S\és method
AS JWIRFIOGHESE Aot th IB@ nﬁ&%?&?ds&r rehgét%‘lg‘@ﬁﬂ{%nﬁaﬂ tHa¥ BR Mimed

ci rcurt such as, Iimte a m croprocessor,

a rinbodingents of the mveatlcg'r reabire mape fratirevihan aredixgresaly recited in

si C r I

) S50 p R RRREL b e ISV SRSy O uR SR e

ci rle:ss ithanladli Batares of acinglodisclosaiimbaliment. gthesfglowing claims

ications . c

5o PR R BBRE e RS Gatoio S S50 gy o

comprnasaﬁmnmkageﬁaﬁdasﬁmdmﬂa$|n1|ar electronlc

syst ens. th

oo Ao 0P 307 S i PRSI 41l D

pr ehaggsin mmtaﬂls,czlnmzetﬁal emi aliranguaTents)of 1l Parts poth nagthod stages

S T S i i S

i Ndhveheion meaydie madeewithen ﬂypae'tmgrﬁnnsths principles ahd sedpe of ﬂle
par.ticul ar _application ch nain menory 1442 in
t hd™¥% &?ﬁpgf g&ﬁse%rfle Sug%}needﬁa “drives 1444, and/or
one or nore drives that handl e renovabl e nedia 1446,
such as diskettes, conpact disks (CDs), digital video
di sks (DvDs), flash nenory keys, and ot her renovable
medi a known in the art. In an enbodi nent, the

el ectronic system 1400 al so i ncludes a display device
1450, an audi o out put 1460. In an enbodi nent, the

el ectroni c system 1400 i ncludes a controller 1470,
such as a keyboard, nouse, trackball, gane controller
m crophone, voice-recognition device, or any other
device that inputs information into the electronic
syst em 1400.
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As shown herein, integrated circuit 1410 can be
i npl emented in a nunber of different enbodi nents,

WO p@vodisng an el ectroni c package, an el ectroni BCHYS1086146527
a conmputer system one or nore methods of fabricating
an integrated circuit, and one or nore nethods of
fabricating an electronic assenbly that includes the
integrated circuit and the MSS enbodi nents as set
forth herein in the various enbodi ments and their
art-recogni zed equival ents. The elenents, material s,
geonetries, dinensions, and sequence of operations can
all be weLAmdSto suit particular packaging
requirenents. The Abstract is provided to conply with
37qC F. i‘?f?ﬁ?“?QqU|r|ng anpabstract thatnRAYI

a||OM/thp reaﬂggpﬁgmgybgﬁﬁﬂmﬁgcerta|n the nature and
gi st of the technical dISC osure. is submtted wit

t h
the undét Smbigirgudinga first dif P‘FthﬁCFPrfB‘Lf apgdafisspdic backside surface;
i nt er pr ef mPfrodui ﬁkﬁackthgggaslua{ ggmamy &f sph&@-apart conductive

clainms.ln the foregoin scription, various

f edNenes §15<§P%3dgthﬁ'@}5’e whﬁtpg!etlﬁévlsﬁ ancludss st sidymdi epend side that

f orard Praliél d;ﬂQ&cﬁ 1@ thepinaan dﬂ?ﬁ]&duf)%’t@bﬁ&dc‘ﬁ$9 bBmed Rh& wherein
nmet hod of sclosuré is not be i nterpreted as

r efthe MSSfrshide i disnosed upemena ofdhe fisst dischctvipBHface and the first

of dibBadikdeRhite; bflui re nore features than are
expressly recited in each claim Rather, as the

fol | owi rseeord dis incdding a seqomdali acsive suifpescmdrpeepend die backside
| @firfh &k, 88 %hEMpm?é (l)f tilg Q&,léﬁg %heoetctl@e Me@mg 'ﬂf@gegglﬁfjd

nbodlnent Thus t claims are hereby
deelsidesuatace m@ansed mi@ﬁt Ff&%iw%wqrﬁtsmm with each
cIa|n1stand|ng on its own as a separate preferred

enbodinment. It will be readily understood to those
skilledZn t h@leaﬁwmmofw@mdusvlmm& lepst ngeof ihe firstalic and the

dets@édél%dlgpst&éé al I%[i'i@ﬁﬂ: gts of the parts and

met hod stages e been descri bed and
illustrated in order to explain the nature of this

i nventi o mayp Jgeaggglqﬁlsvaftcﬁﬁﬂ 1, %‘Hé?c'iﬁ bitof the B Ak aéid the second

prlnC|pIes an i Avention as expresse
th élgnm@paﬂb'dnehudé;mm fBdghsaccess m¢rmr|m@d| whergin tiigrother of

B B SR S8 R PRl TR RE IR, Bl 120

4. The apparatus of claim 1, further including a third die disposed on
the MSS second side.

5. The apparatus of claim 1, wherein the MSS contains an inductor.
6. The apparatus of claim 1, wherein the MSS contains a capacitor,
selected from a two-electrode thin-film capacitor, an interdigital capacitor, and a

combination thereof.

7. The apparatus of claim 1, wherein the MSS contains a resistor, selected from

a metallic resistor, a fuse, and a combination thereof,
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a mcrostrip spacer (MsSS) including a plurality of
spaced- apart conductive planes di sposed therein,
wob@rerisot he MSS i ncludes a first side and a sePCDD&E2006/046527
side that are parallel-planar to the plurality of
spaced- apart conductive planes, and wherein the MsS
first side is disposed upon one of the first die
active surface and the first die backside surface; and
a second die including a second die active surface and
a second di e backside surface, and wherein one of the
second di e active surface and the second di e backsi de
s8.f aceTHesappaR e dlangai, Rdierdilh eh\NESS sostai ot iddet twd.of an
The ,apparatus_of claim1l, wherein at |east one of the
f {IPdYCtoR B CapagiteTa and RESSINCTdi e is el ectrical Iy coupl ed
to the MSS. 3. The apparatus of cIa|n11 mhereln one

f the first di d.th d ||
1R UcORS BRI A, Seies iion ) meRRHbGAUREPS sPle

Otwﬁérelafthé hRy Bieris HispbRd dAdné H@uﬁﬁ@@ﬁiﬂ:sﬁlme b9Tal doRip@ativn

includes logic circuitry. 4. The apparatus of claim1,

f uielested from wirgriegmdand fip-ehigh e di sposed on the MBS

second side. 5. The apparatus of claim1l, wherein the

MSS contains an inductor. 6. The apparatus. of claim

whék ei nTherpprigRisl slaimnls ﬂaﬂtf‘apla%w%las a thigd @‘Etdé?d’o?fidd?ﬁ *&e MSS

t WRe&lEgdd ode thin-filmcapacitor, an interdigital

capacitor, and a conbi nation thereof 7. The apparat us

of claim1, wherein the MSS contains a resistor,

sqhecteg,géﬁgaé5ﬁ5y§%gj c resistor, a fuse, and a

conmbi nation thereof.8. The a paratus of claiml]l

wher ei rasseBLIVBS Wispsirin spaser (MES) tor%@“ﬁbqheawh?rﬁu%? st die
lﬁ?ﬂa%’] ffst di%'&é 9e £&§Jc§%ﬂ& a figst dT@Eac@BGé‘%@ztféb% £d Whakbil the

I ncl U rmuntln strate and wherein

t rMstum@vdemae MSS d'if%?étﬂ?e@ M mo%ﬂﬁwﬁg aglwalityafspased-
a QR L aALE g&négh@ﬁés%d Q) Md CrhdreRdne twsst Jﬁispsﬁg' isUisposed

The apparatus of claim1, further including a
t mglauxstjo@ Qf the Brst dicstivoaurkase and damiarssig dackside surface.

12.  The method of claim 11, further including assembling a second die to the
MSS second side.

13. The method of claim 11, wherein assembling the MSS to the first die

includes one of wire-bond assembling and flip-chip assembling.

14.  The method of claim 11, wherein assembling the MISS to the first die
includes one of wire-bond assembling and flip-chip assembling, the method further

including assembling a second die to the MSS second side.
15.  The method of claim 11, further including assembling the first die to a

mounting substrate, and wherein the MSS first side is disposed against the one of

the first die active surface and the first die backside surface such that the mounting
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11. A nmethod conprising: assenbling a mcrostrip
spacer (MSS) to a first die, wherein the first die
wo pa7odess4 a first die active surface and a fi rBCT/UB®06/046527

backsi de surface, and wherein the MSS includes an MSS
first side, an MSS second side, and a plurality of
spacedapart conductive planes di sposed therein, and
wherein the MSS first side is disposed agai nst one of
the first die active surface and the first die
backsi de surface. 12. The nmethod of claim 11, further
i ncl udi ng assenbling a second die to the MSS second
S isﬁ’&txaﬂe?as dihescaaiubstantifllycdgaingt tht ottwh of therfirsisdie attiversgrface and
E %g the first die includes one of wre-bond

dig %ﬁﬂpq$¥%@%hip assenbl ing. 14. The net hod of
claim1ll, wherein assenbling the MSS to the first die
i ncl udes one of w re-bond assenblin nd flip-chi
ad8enbit mgthodinl opgiaHBg 2 gy iChel SRRy i Hece¥he meﬁtyd
seempesddi e to the MSS second side. 15. The nethod of
claim 11, further, including assenbling the first. die

to a rounti @gﬁ@wgtthaapeeraaﬁet et glaskSReedy ! that igpludes a first

si de i gidictiRes8da0Rk :Stirst Mt vaPesidf sutfage;f i rst die
active surface and the first die backside surface such

that the no@riBicressimsacet MPD) hakipelydes anMSEAHet sids, pn MSS
agai nstet@ sﬁfeh &4d QBllfrzhﬁyfo'f E§ﬂdu‘éh€e ﬁfétcﬁ% tﬁ%%gﬁlg.ﬁé"sedlﬁﬂﬂed

the first di e backside surface.

oper at ithggein, @réi/wb%remmh@ fiaytqlig ﬁé‘lwaﬁﬁﬁﬂﬁﬁésm Sigle at one

CONPI i $@the st dik BELiPH Qurfdddbn BRI B EHe aac@dfelsﬁﬁacec h@& k
speed, and that includes a first die active surfac

and a first adeeonsudir shayepergtes at a scoandclock spead pmsqatae@pcludes a
( NSS) %Q&ﬁld'@&w%%uﬁgcé\ﬁﬁ 4 éerc§1t1d §leBacksidt MAGcS %9 Rfherein the

e, @g ur al It of conducti ve spaced-apar
pI an es senosag el fllﬁ@ﬁ@,d againgh thaMS B spepndisiderjgamst eneofjthe

di
! Sposgécoaa%@éénmﬁfg%:g ngég Shd QicbacRi8e AlredcBE

first die active su e first die backside
surface; and a second die that operates at a second

cheock speetkinddgk dikk 3& 14 Wltéx‘é’i&?h@ﬁl%?&% dshiea légeﬁécve% from equal

surface and a secon sur ace, and whereln
t @the second clock speed and dlfferent from the second clock speed.

18. The method of claim 16, wherein operating the device includes operating the
first die that is selected from one of a logic chip and a memory chip, and operating

the second die that is selected from the other of a logic chip and a memory chip.

19.  The method of claim 16, wherein the MSS includes a first metal plane and a
last metal plane, and wherein operating the device includes using the first metal
plane in the MSS as a ground plane for /O signals from one of the first die and the

second die.

20. The method of claim 16, wherein the MSS includes a first metal plane and a

last metal plane, and wherein operating the device includes using the last metal
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second die is disposed against the MSS second side

agai nst one of the second die active surface and the
wa@eaond3di e backsi de surface. 17. The net hod oOPCTIS2008/046527

16, wherein the first clock speed is selected from

equal to the second clock speed and different fromthe

second cl ock speed. 18. The nethod of claim 16,

wherei n operating the device includes operating the

first die that is selected fromone of a logic chip

and a nenory chip, and operating the second die that

is selected fromthe other of a logic chip and a

::gimie){n et MISSLA a glBendBEROfr YO GEAINNTSA oIt f‘rsg 8 and the

S includes a first netal plane and a |ast netal

pIsgFRRd digrd wher ei n operating the device includes using

the first nmetal plane in the MSS as a ground pl ane for

I/O signals fromone of the first die and the second

di2d: 20’hemethesofelaing i 6.cvharein the MiSdneludes mifirsi/mstal plane, a
. @ﬁbé@ﬁ&t%é‘télrﬁﬁnenﬂ@é 1aﬁi f'ag @gge ?aﬁgl%ﬁ%es ugé @ﬁs device

wher ei n per a
| ag‘tlu%ﬁlémlth%lhsmqmémwsspbge in dreddBsl aph groamf @ianleffqr o

S's 1&3&9{1&%&%4&}&5&% mﬁwnacﬁ@d the second die.

The nethod of clalim 16, erein the MSS includes a
flrst nmet al pl ane, a subsequent netal plane, and a

| a5t mehgl m&h@&‘@%cl@iﬁg SNl 0 @ﬁ$t lhpqdésfaeﬁgfﬁgs%gg
i ncl udes using the su sequent et a ane 1n
aslegtrgdoamndia picand canscitey dectiqginzind Wh@ﬁn@rperaoﬁg theedevice

fi [ !
gl S AATGRRERN L foac S TP IR, B ik Sor e
eloﬁéher@a%dlaﬁud thesecomibdicapaci t or el ectrode, and

wherein operating the device includes using the first
capacitor electrode as a capacitor contact in the MS

f @3- ondhgfmethed 61 ¢laim 49, Surdher indleding operdting e thifiddie Mg is
”%H'}ggeéfg &,h%}gg}e@ o Wgkher including operating a

|sposed on the MSS second side. 24.
A systemconprising: a first die including a first die

agll Veﬁéﬁysfté?&@orﬁﬂq f| rst die backside surface; a
m crostri’p space including a plurality of
spaced-adjatrdie g‘@hmimg a ﬁest die active surface and a first die backside surface;

a microstrip spacer (MSS) including a plurality of spaced-apart conductive
planes disposed therein, wherein the MSS includes a first side and a second side that
are parallel-planar to the plurality of spaced-apart conductive planes, and wherein
the MSS first side is disposed upon one of the first die active surface and the first
die backside surface;

a second die including a second die active surface and a second die backside
surface, and wherein one of the second die active surface and the second die
backside surface is disposed against the MSS second side, a first die including a first
die active surface and a first die backside surface; and

a system housing in which the first die, the second die and the MSS are
disposed.
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pl anes di sposed therein, wherein the MSS includes a
first side and a second side that are parallel-planar

wo eoo7iveospd ural i ty of spaced-apart conductive pPen®s2006/046527
and wherein the MSS first side is disposed upon one of
the first die active surface and the first die
backsi de surface; a second die including a second die
active surface and a second di e backside surface, and
wherein one of the second die active surface and the
second di e backside surface is disposed against the
MSS second side, a first die including a first die
achsve YELAGEm 3P Elafin Ul Whedinfthb &edt AR dipblRCionaNodnting
system housing in which the first die, the second die
angubsatepsS are di sposed. 25. The system of clai m 24,
wherein the first die is disposed upon a nounti ng
substrate. 26. The system of claim 24, wherein the
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| ocondtive, an aircraft, a watercraft, and a
s piaseootive, anzijrcrafh @ wajerceafl, end aspacasial; wherein the
first die is selected froma data storage device, a
digital signal processor, a mcro controller, an
appli cathenystepadficldim 24 tvdgrean &t forist digiis selestad fiom a data storage
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28.  The system of claim 24, further including a third die disposed on the MSS.
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