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[ 00011 The present disclosure relates generally to an integrated circuit
device and nmethod for fabrication, and nore specifically to an integrated
circuit device with straddl ed interconnects. BACKGROUND [ 00021 An
integrated circuit (1C) is fornmed by creating one or nore devices (e.g.,
circuit conponents) on a sem conductor substrate using a fabrication
process. As fabrication processes and materials inprove, sem conductor

devi ce geonetries have continued to decrease in size since such devices
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conponent (or line) that may be created using the process) of |ess than 90
nm However, the reduction in size of device geonetries frequently
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conductive interconnect |layers to provide distribution of electrical power

to a plurality of mcroel ectronics devices, however optinal device
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[ 0005] Aspects, of the present disclosure are best understood fromthe
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of the \wdessasatpaduriog devigesiheviag lgbametryi dizes (g1 baswdilest conephneatdof ine)cl arity
of dis %ﬂa?%‘e created using the process) of less than 90 nm. However, the reduction in size of

- device geometries frequently introduces .new challenges that need to be overcome.-

i [0003]  As microelectronic devices are scaled below 90 nm, the electrical power efficiency
and distribution become an issue that impacts device performance. The modem integrated
circuit employs a plurality of conductive interconnect layers to provide-disiributiqn of electrical

" power to a plurality of microelectronics devices, however optimal devicé performance are not -
achieved with interconnect desiéns emﬁloyed in maﬁy of the today’s micreelectroﬁics products.

: '[0004] Accordingly, what is needed in the art is a integrated circuit device and method

thereof that addresses the above discussed issues.



[0006] Fig. 1 illustrates a sectional view of one enbodi nent of a

m croel ectronics integrated circuit vice slice constructed according to
aspects of the present disclosure. [0007] Fig. 2 illustrates a sectional

vi ew of one enbodi nent of partitioned cross strap interconnect structure
constructed according to aspects of the present disclosure. [0008] Fig. 3
i 11 ustragy ﬁnﬁ@ﬂﬁﬁbﬂbﬁ‘fﬂmﬂmdi ment of partitioned
corrugat'é'g'mcm cture constructed according to
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i nt egr at gedghibcui t device and nmethod for fabrication, and nore
specifically to an integrated circuit device with straddl ed interconnects.
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enbodi ments and/or configurations di scussed. [0012 erri ngil to Fi 1,
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present i scl osu conpri ses an I nt er connect spac , a
bond | ayeamstt®ded agcordibgitd espettapéthe padentalimiloaursubst rat e 105.. 3 [0013] The

i ntercon space 100 conprises.a.plural it f patterned conductiye
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DETAILED DESCRIPTION
{0011]  The present disclosure relates generally to an integrated circuit device and method for
fabrication, and more specifically to an integrated circuit device with straddled intercormects. It
is understood that the following disclosure provides many different embodiments or examples.
Speciﬂc examplesléf components and arrangements are described below to simplify the present
disclosure. These are, of course, merely examples and are not intended to be limiting. In ‘ |
addition, the pre'sent disclosure may repeat reference numerals and/or letters in the various
examples. “This repetition is for the purpose of simplicity and clarity and does not in itself dictate
 arelationship between the various embodiments and/or configurations discussed. | -
[00121 Referring to Fig. 1, illustrated ‘is a sectional vievﬁ of oné, embodijnent 6f a
microelectronics integrated circuit device slice 100 constructed according to aépects of the
present disclosure. The slice 100 compriées an interconnect space 110; a bond layer 120, a

device layer 140, and a substrate 105.



al so be encapsulated with lowk dielectric material. [00141 The bond | ayer
120 conprises a plurality of conductivge pads 130 surrounded by an
insulating material. The pads 130 conprise conductive materials such as Pt,
A, Cu, Ag, Au, Ni, M, and/or other conductive materials. The pads 130
may al so conprise a plurality of subordinate patterned features to provide
a reducfl0ddl i nTheohecomatt spaaed 98 comptifee a pluralivy ofipatgmedicondmetivd iatef@naedcal .
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dynam ¢, rando acc S nmenor cell and/or other m croel ec%roni c

devi cesP¢HE Ei’rqoéb“ﬁné abgut ,85% éme¥omso Thsrefirethepae ! PO nPrvidionitenss) .
[0017] BhgakM %émﬁg tol B2 intktRRBd WL G UV RE 100, Wikdid YaePhad RN RBLAGLS £ €S

devi ces 150 are
‘ range between about 2 and about 512.

[0015]  The device layer 140 comprises a plurality of microelectronics devices 150. The
micro’electronics devices 150 may be formed from, in or on a common substrate which may be
substantially similar in composition and manufacture to the subsirate 105. Of course, the
igtegrated circuit device 100. inay include other types of sub‘stratés 1 '05,' or multiple substrates, -
within the scope of the present disclosure. Each of the microelectronic devices 150 in;'::ludes at
least one electrical contact 160. | |

[0:016] For e_::kamplc, each microeleqtroﬁicr device 150 may include one Or more transistors,
gates, an electrically programmable read only memory (EPROM) cell, an electrically erasable
programmable read only memory tEEPROM) cell, a static random access memory (SRAM) cell,
‘a dynamic random access memory (DRAM) cell and/or other mlcroelcctromc devwes (hereafter
collectively referrcd to as microelectronic devices). _
[0017]  The substrate 105, upon which the plurality of microelectronics devices. 150 are

_ formed, inbludes one or more layers of materials, structures, or other features. Each of which



formed, includes one or nore |layers of materials, structures, or other
features. Each of which 4 may be formeg by various known nethods, such as
i mrer si on photolithography, maskless photolithography, chem cal -vapor
deposition (CVD), physical-vapor deposition (PVD), plasma- enhanced CVD
(PECVD), atom c | ayer deposition (ALD) and/or other process techniques..

Convent nmoydk fanei by vhdduskeewe welimde duth dshmgreegidn ghotcditlodyrapdy amnakkiass her
process

Phe. copdiPtopagist SRy aicH e VR AhyEa S fepgiton oA plamer 17O
Si | i conepifmbeBSOVDIPECYBS) akorid D6ef éﬂﬁltl@iﬁ‘@’dﬂﬁ}’mﬁm&ieﬁ&oc&s'técﬁﬁﬁueélm l'ium

arsenide, galliumnitride, strained silicon, silicon germanium silicon
car bi de Conté%ﬂawéén o1 Getrserdeveinped lithegrphic,pighing andothar oposeR@BEP? i ng to Fig.

2, a pakliy Eaddeﬁhé’ﬁl% 1&%%:@1@1:1 Eﬂ&ﬁ{ H:'&%é ﬁ%InrtH@Béb @itta%qué£§(3| udes the

deV|ce Ia e 140 and Ity o |nterconnect l'ayers 0, 230, 240, ad
250. Th éOOL’B}/er S l@z@bstra&ﬂ@S mu@eazbﬂlwn@huntmla&prmSODashbwtmﬁncbmayi umnpnm

|ntercon ect s S 22 242. ch of..the straps.222, and
ot oorReL hAPRIARE: ofhon iR StfnedRileridp SorRb B85 bR 20" o
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the plurality of microelectTonic devices 150, wherein at |east one strap
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maybe orth relatjve to the straps 232 and/or. be congruent with
the di MR 3'6 Ycﬁf mpigreeleptropirsdeyioss 190, Whegsin ijeaskqne styap é%%z 235,390 240 qPRF 242
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the provide the grounding potential Vi, and another population may provide the power supply

potential V.. Additional internal or external power may also be-provided. The straps 222, 232,
and 242 may be directionally oriented within the layers 220, 230, and 240. For example, the
-straps 222 may be orthogonal relative to the straps 232 abdfor may be congruent with the
direction of the straps 242. Each of the straps 222,232, and/or 242 may ﬁﬂher connect fo
alternating microelectronics devices 150, and/or altematmg other straps. Alternatively, the straps '
222,232, and/or 242 may be electrically isolated within the dielectric materlal encompassing the
straps. The electncally isolated or “dummy” straps may provide stress relief and/or an indication
- of process completion, such as during chemical mechanical processing (CIVIP)
[0020] In another embodlment, the pads 130 population for the ground potential V; and/or
- the power supply potential V; may scale according to the construction of the straps 222, 232
and 242 of the layers 220, 230, and 240. Therefore, the V. pads 130 populatlon may range
between about 2 and about 512, and/or the Vi pads 130 population for may range. between about



straps. The electrically isolated or "dummy" straps may provide stress
relief and/or an indication of procesg conpl etion, such as during chem cal
mechani cal processing (CWP). [0020] In another enbodi nent, the pads 130
popul ation for the ground potential V55 and/or the power supply potenti al
V,, may scale according to the construction of the straps 222, 232, and
242 of phedhBR5$2.286b po%ﬁﬁtloﬁﬁﬂregém)f tﬂ_ Bﬁ'fdcﬁo?enn&lh@ Mld/orﬁﬂggowﬂ‘gf% %99“' ation
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popul at PR Venpads i 3hgey | b@wménbaimet re@czoanmm llﬂakﬁgbzand“nme pasipoticr, | on

i ncreas r ntial V,,
pads. 130" e RerEHRE R ARl Bits 4 BRELY it MR o BURE e e
reductl@mmnIQWMAngm@nspﬂ¢a&nm&thmnmm nlcroelectronlcs devi ces 150 mﬁth

m ni nmu U bet ween .about, 0 Angstrons and_ about 3

Angst ror‘éﬁﬁi gbﬁg%?neﬁém f‘ﬁe”&dﬁcjl@%%@?%m' of $tFApp g%l%gle"amb%lh’r ality of
straps 2:3&16&6&%6]!1@&1!15&4224Q@&&Q¢éc&ﬂ:a1 thadah ey bﬁ@acg%{*t}fe(?nﬂ:fb%ie@ﬂrﬁﬁésr debftls
contacts 160 of each of the mcroel ectronics devices 150. This connection
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straddle a plurality m croel ectroni cs dévices t he
strap chmlycummehmcemlﬁé)L tFer eratniphey therstrap 822 wey camieciso dmmatﬁg 150, wherein

the .alt act hori zon r. di aganal
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m cr oel z’eérom CS d c s 150, wherein the alternatin VI as_224 may occur

every s ted s iTrEHRE eaniants 160,08 theymiciglectromips deyicesbs0, syherel the oy
and/ or Qltaaﬁtlﬂgulﬁg M%aw&m dVety\@otd! Bld 2R8rth, Ei, %éﬂg%o@&ﬁwv& Uiher

have a-wi dth_rangi ng between about 1600 Angstroms and abbdut 5 Angstroms

[0022] e andipepthorypultiples witkindhe serprddat The ﬁaapaaé%may firthenhavey wiflthst r aps 232
el ectri (i.ﬁ:lélﬁ%:_ %%gﬁi[ ltéh?]%gﬁro\ﬁ‘x d%ﬁéﬁtts%rggg@ raps 222. This connection
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I's shown in otte nes ‘ternatively, the straps
232 may [&QﬁilhectThedaYﬁr t?-é@ i bhegristdiaes, iB@adesarpdurniity ofibtsaps 233 eleanlidblty a

pluralit I 50 and/.or.the straps,222., For
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150 and/lmes a a%iﬁ:ni’a%ﬂelyy\ﬂhe stedp3 28D ehay connect to alternating straps 222, and may also.

straddle a plurality of microelectronics devices 150 and/or the straps 222. For exa:mple the strap

232 may connect to alternating microelectronics devices 150 and/or straps 222, wherem the -
altcrnaﬁng contact may be positioned horizontal and/or diagonal relative to the plane of the layer
230. The altemaﬁlig via 234 contact may be located at multiple alternatmg-straps- 222, wherein
‘the altemating vias 234 may occur every second, third, fourth, eight, ménty;four, thirty-two,
 sixty- fbur and/or other muItipies within the rstrap 232. The straps 232 mé.j further have a width
, rangmg between about 1800 Angstroms and about 5 Angstroms.
[0023]  The layer 240, in one embodiment, includes a plurahty of straps 242 electncally
connected through vias 244 to the straps 232, and/or the straps 222. This connection is shown in
Fig. 2 with the dotted lines 246. Altematively,‘the strgpé 242 may connect to altemating straps
232, and may also straddle a plurality of microelectronics devices 150 and/or the straps 222 and
232. Eor.exarnple, the strap 242 _may connect to alternating microelectronics devices 150 and/or

straps 222 and 232, wherein the alternating contact may be po#itioned hori_zontal and/or diagonal -



alternating contact may be positioned horizontal and/or diagonal relative
to the plane of the layer 230. The aléernati ng via 234 contact may be
| ocated at nultiple alternating straps 222, wherein the alternating vias
234 may occur every second, third, fourth, eight, twenty-four, thirty-two,
si xty-four and/or other nultiples within the strap 232. The straps 232 may
further relaive ta the darte of tiarlgyen g4heThegtermtingyia 280 QoMaa shdyBeo s ARRLIS

Angstro 002 The | gye 4Q, i.n_ong enpodinent, includes a plurality of
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I i nes Zég?m,ﬁjternatlvel yﬁg}hhe straps 242 may connect to alternating straps
ar

232, an &S 247 may Iwiva e avifihyanginghetvess| aboutr 2000 dmgstenmc sl abbl
and/ or tshenstrp@pPs 222 and 232. For exanple, the strap. 242 may connect to
alternating mcroel ectronics devices 150 and/or straps 222 and 232,
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connect | { S ' | ] the .dqatted | ines 2 nd 258. [0025]
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pl ural i,r:,',)foof interco?nect | ayers. 32%, 330, .340, and 350. [0026] The
structure 300°Hay e eé%%PF‘éu‘ﬁHel&i“ PREd gropveR andder Vrlleys maypbrcomsaumeer t he
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310. The.corr.u traps 310 conprises an interconnect, erel n v-shaped
grdoves%‘ﬂ?g%sg% e ynd Sirthen allqwdprigdusg chipdimbesienspt h of t he
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of interconnect layers 320, 330, 340, and 350. For example, via 320-322 may each be connected
‘to via 334£-334g. In layer 330, via 334 may be connected to via 324a-324g. The electrical

connects between léyer 320 to the device layer 140 may comprise via 324a-324'g' may be’

connected to contacts- 160a-1 60g. Altemnatively, there may be multiple via 324d-324¢ connected
to the contacts 160d-160e. ‘ ' :

© [0028] Référring to Fig. 4, an integrated circuit device 400 is one environment in wh.ich the
microelectronics devices 150 and the straps 322, 332, and 342 fnay be in_éorpor_ated. F'o'r.
example, the integrated circuit device 400 includes a plurality of microelectronics devices 150,
wherein one or more of the microelectronics devices 150 may be s_ubsta_nﬁally similar. The
substrate 105 may also include one or more unifonnly or compl'grdenta}ry doped wells 402.

~ Wie not limited to any particular dopant types or schemes, in one embddiment,. the‘doped wells

402 employ boron as a p-type dqp'ar'lt‘and deuteriuin;bdrc_)n complexes for an n-type dopant. The

deuterium-boron complexes may be formed by plasma treatment of boron-doped diamond layers
with a deuterium plasma,



hi gher via 320-322 density, and further allows for reduced chip di nensions.
[ 0027] The structure 300 al so contenplates the el ectrical connections
between the plurality of interconnect |ayers 320, 330, 340, and 350. For
exanpl e, via 320-322 may each be connected to via 334f-334g. In |ayer 330,
via 334 may be connected to via 324a-324g. The electrical connects between

| ayer 3@ER29 0 thenelenbamérayas ddyta wmmopﬁaywﬁanv;b@uﬁagl@ni;%%nm)ﬁlgﬁia

connected to.contacts %.660&- 160g. Alternatively, there maybe nul'tiple via
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i ncor p&PRitiame sroHWiIth @ xarbpi/bydrogen gast Bl tatrerdcantaiming pastesy melud6B,Hy&,Dges a

plurali ' el LONi ¢S vi ces 150 erein one or nore. of the

ni cr oe e%//? I?%ﬂrlﬁgpcb ?Fo ec\?lgéé}enén esfrﬁgle B%n“Sﬁ‘B?zPBr?tf %PP?OEIPWaXrJGPWPOBHI?St rate
105. magoahtsd boalconteintiggatharmbebe lekledrorhdded inte AEpoeMREt Bhy/prdered wel | s
402. V\V#!Ehe pot. limted to any particul ar dog0 ant types or schenes, in one
embodi ABRE™ FRSUFIPRTraiga hebveendol mipr ayd panbr00kors Hoe sibetraie peihman hel
deut.er hyidvab fediheRFR o { L j Lon -
conpl exes ma E@[g)e for he )?Eﬁeggg%@g%lg?‘ﬁgﬁﬁ%g? Cbﬁ%ﬁ%&gugﬁg}nn%&églayer S
with apa@upﬁhmmmdemrqmmpon resomace (BCRN phesnia, a hbkcodgdachayel | s 402

may be; ; ' hi gh, densi as. source with a :

car bon-“{(%E %%& %bﬁ#{t}rghpr Pﬁgﬂ?/aﬁq‘gﬁﬂéx%‘g‘i%@?@w“@?& %ﬁrei‘@‘irﬁ’lea% Eout 5
per cenplasia naywiitize wricpsvee p6wead ity beBodeBRbEABOO WA YMnB 8bd 290ERGHRY t he
m xi ng ﬁ? ]';\ bor o cq}%aﬁfg’l nt% ggps W th a_ carbon/hydrogen gas: The _boron
cont ai MRY ga CTHE PRRYS: B9 Fppedprals 402 may also seRBTseHhDR dewerEn I gases.
The coue@pler agidi 0O theBEB@ACAOR,] WEICHEYy BE REAEA UP 8BatidiGhe %H%H-r&ﬁgﬁifbe&’or on

cont ai ni ng gas, that may be | ea’keq or added 1 nto the“process. e.process
anbi enbomRiored reeieny epplayias b deviedum plasmai Borexamgleatriestedzaens Péthe.  The
subst r aRrd@3 05 MEvRE cotle ' L i _ n 150C and about
T100C HRACaonRey B8 sontu by Tinork DL gl 80D R Blhchal ol

cycl ot Aeprdregionfameieby IBGRY wiltetherdeuterivne bontaining pisimm, The déwetitt ioneimaycoupl ed
pl asrma p?d%ye%mﬁttxﬁ%{l orf-l h&%litqg Bon s,y thgrlegf ggnsﬁl%ﬁrrlg %'p-tl;ger b(%')((nel‘f(rigllneed re%iggs IJIEI%R

n-type deuterium-boron complex regions. Altemaﬁvely, deuterium inay be replaced with

tritium, hydro gen and/or other hydro gcn‘ containing gases. The concentration of the n-type
regions may generally be 'control_l_ed by a direct current (DC) or a radio frequency (RF) Bias of
the substrate 105. The above-described processes may also be employed to form lightly-doped
source/drain regions in the -s_ubstrate_ 105, Of :éourse,‘othe‘r cori\?entional and/or future-developed
processes may also or élte‘maﬁvely be empioyed to form the ‘source/drain.regions._
[0031] The infegrated circuit device 400 also includes one or more insﬁlating layers 420, 430
located over the micfoelectroriics devices 150. The first insulaﬁng layer 42b, which may itself
cOmpnise multiple ihsulating layers, may be planarized to provide a substanﬁélly planar surface
_over the plurality of microelectronics de\fices' 150. ‘
{0032} The ihfégrated circuit device 400 also includes vertical interconnects 440, such as |
. conventional vias or contacts, and horizontal interconnects 450 (all spatial references herein are
for the purpose of example only and are not meant to limit the disclosure): The interconnects

440 may extend through one or more of the insulating layers 420, 430, and the interconnects 450



pl asma may utilize mcrowave powers rangi ng between about '500 Watts and
about 2500 Watts. [0030] As describedgabove, the doped wells 402 nay al so
conprise n-type deuteriumboron conplex regions of the substrate 105,

whi ch nmay be fornmed by treating the above-descri bed boron-doped regions
enpl oyi ng a deuterium plasma. For exanple, selected areas of the. substrate
105 mayaylrstendalong dnbyf thhisdating Isyero42(AM drer trangh éorofed tieeséin S ircdnet hat exposed

bor.on- egions may.be treate t he .deut eri.um cont ai ni ng pl asna.
SR R R R L WE R R ey
t ransrie Ilrnercbl’ﬁﬁctp 4&& IS0 Bk OB TEaRAD Y RUINR S otheiviise Patietify M8 WisaltiHgn bor on
corrplg lons. Alternatively, deuteriummy be replaced with ritium

hydr o 1530 g subsegieatiy §llmedbrpaiier Wgh whgeive andier sonduetivammatend, of t he

N-t ypP&uc RILRAS rm%dgq,g Al fghtrolled by a direct current (DC) or a
radi o F?equenc m g‘é 0 &aﬁﬁ% substrate 105. The above-descri bed

pr oced8&3] nmR@Hmlg E?FeFle@ Illthg,sadtentl @ 4 ssehional yhwlof od@gebbdlmemtrocf en ihtegrated egi ons

in th t Cour ot he nventio and/.qr .future-devel oped

pr oceg:sug%ip(%’)ﬁ/&a g(jg Igsﬁu%? ?g/té’laﬁp és Ogﬁbel ISR ¢ ?%CI?SHF%][QW&“@%&{B e/ drain

r egi ormgércuif w&-:bJSOthaanotlieﬁgh&bﬁdxeﬂﬂ ih euhiich adicioeRectOficada el 160, ud@ the@REpOr nore

I nsul zﬁg% gﬁeiﬁ 420, 430 Ioca ed over the m croel ectroni cs devices 150.

The f 4137 i Mg P%%?rpa% ¥Wﬂ?&yﬁ%‘%@$@ﬁ CBRpH fevdcemiOtinghpdes

| nsul atyiialitydY HicroelBibnRS dBYisdasD Z28Kkrbif o SMhER ﬁt@lﬁﬁ&@cﬁ@ﬁ YadiRnar
surface over the plurality of m croel ectroni cs devices 150. [0032] The

i nt egriaP &y br selstantially siwélay hedntegrated sireniedevice S0P owly indledsrapinnbittad’ 440,
SUCh 3fvieC AOMEBID Atk B3 1er SRNARS28m %@ £ heqRL 3 M;'Efe"ufo%g gfilea 430

(all spatial references her in"are he "purpose-o y and are
not ndemnfabricating thetintegreted caalivdarice)400 Won 0eascomnectvsll m&l bpynesskiledd -

th I h | | 42 dth :
|n'[ glrjg?)n%g%t ?’hﬁgge%’aﬁ% e eg'(sﬂ‘:lé ﬁ%hﬁ%ﬁa ers?sn Sq?#sllm’eé g Iasers 420, 430

or a t[omq,h f'ﬁxelmﬁktldyef ssm:onipmsempiuﬁmqﬂl #@iRition GitercOfinedBI5a0 ahd & he
interc ects 440, ave - a _dual -damascene structure. The

i nt eré"ﬁ £ m&@ﬁalszl‘?fdsmgﬁg Mgrﬁélg%ﬁ@t ching or otherwise patterning
the irgesdspt i Nhe stR¥ yer A magt s aqwm@am Miafetihi éu@ﬁa§ ﬁ@zpsgw 8§ Wi th

refractive and/ or conductive material, such as tantalumnitri cdopper
and al@fnether materials. The stack layer 530 may also comprise a silicon and/or semiconductor
layer to provide the foundathn for the fabrication of the layer 520. For example, the stack layer
530 may be formed by a metal-induced lateral cfystallizatiqn (MILC) process. The MILC
process may include the formation of an amorphoﬁs silicon layer followed by the deposition of a
porous S10; layer, wherein a seed metal layer may be formed over the porous SiO, layer. The
seed metal fnay allow for lateral crystallization of the amorphous Si layer at a temperature range
of about 400° C and about 600° C. The metal seed layer may comprise Ni, Co, W, Ti, Ta, Mo, -
and/or other materials Fbllowing the crystailization, the metal seed layer may be removed b})
plasma and/or chemical etchmg The stack layer 530 may further comprise a plurality of low
~ temperature polysﬂlcon layets over the MILC crystallized layer, and may be further subjected to
an anneal. o '
[0036] The iransition interconnects 540 comprise a pluralify of conductive interconnects
and/or straps to interconnect the layers 510 and 520. In one embo-diment,-one or more of the.

transition interconnects 540 may have a dual-damascene structure. The transition interconnects



10033] Referring to Fig. 5, illustrated is a sectional view of one

enbodi nent of an integrated circuit dgvice 500 constructed according to
aspects of the present disclosure, The integrated circuit device -500 is
anot her environnment in which a mcroelectronics devices 150, and the straps
222, 232, and 242 may be incorporated. For exanple, the integrated circuit
devi ce 56Qmanbe frtmed bpefohing at bthyrwife patterningltecdtiohnigs Sﬂ@,\dnﬂ@ﬁbsééﬂmﬂ?mer ein
one or re Qf;%@e m.cr electrgpics deyicesréio qﬁy be substantially '

si ni | ar TPgSIC RERL IR fefracve anfior sdpcly e armteriakyushes tRtalug mitteal ity of

devi ce gamﬁhﬁmﬁBﬁp@nﬂkﬁagx?gaem&@ygﬁmﬁﬁgmand 520 may be fabricated by

simlar nethods utilized for fabricating the integrated circuit device 400
and/ or 1¥87] as Afpugrempadimeninekihe presame disdpsurebaveibren descrbad. in hteilj thosegr at ed
circuit geevd m8ne 29538108 o : 34] The stack

| ayer 5%0 cg)rrpr‘i3 ses a p u%rgﬁ??;&{agﬁlgf}ngﬁgl{a?‘lgg#%?%@%%%ﬁ%%&&%%mﬁnd a

pl ur al i eljereffonghersin without depaitig| fetm thg spikie andoscepesofiiOpesaht BR6losdr®0351 The

stack | ' opprisea.lowk dielectric material, such i.02, Si N
S F o REEGamE, Bk ARlaER Sl Riohy e tfins Seiendst B noPalagh v

si | i contirsdémrof siespreacdissiire dsalgfified'in Y FMbWRg chané OMNERL R, s f18s-
fabricatiop of the | ayer, 520. For exanple, the stack | ayer 530 may be

formed BYRCHOMElRUeS pigdnfended fo coventhe sinycsiras dossriad dreimves iy fopningdbesrecifose M LC

process ﬁﬁﬁﬂoﬁﬁﬁﬂﬂ&@%n@@&u&@i’ﬂ%\ﬁmiﬁn&f b&%lsﬁhfégﬁi%%%ﬁ&h{cf%?“ | ayer followed by

t he- deposition of a “porous ayer, rern a seed netal |ayer may be
formed over the porous- Si02 |ayer. The seed netal may allow for |ateral
crystal lization of the. anmorphous Si |ayer at. a tenperature range of
about 400" C and about 600 C. The netal seed |ayer may conprise Ni, Co, W
Ti, Ta, Mo, .and/or other materials. Following the crystallization, the
netal seed | ayer may be renoved by plasma and/or chem cal etching. The
stack l'ayer 530 may further conprise a plurality of low tenperature
polysilicon layers over the MLC crystallized |ayer, and nay be Rather
subjected to an anneal. [00361 The transition interconnects 540 conprise a
plurality of conductive interconnects and/or straps to interconnect the

| ayers 5 1.0 and 520. In one enbodi nent, one or nore of the~ transition

i nterconnects 540 nmay have a dual - damascene structure. The transition

i nterconnects 9 :



540 may be fornmed by etching or otherw se patterning the stack |ayer 530,
and subsequently filling the pattern with refractive and/ or conductive
material, such as tantalumnitride, g]gnr mani um doped silicon, copper
and/or alum num [0037] Although enbodi nents of the present disclosure have
been described in detail, those skilled in the art should understand that
t hey ma¥y BfekdSGABMER BSnges, substitutions and alterations herein

W t hout -departing fromthe spirit and scope of the present disclosure.
Accordingly, all such changes, substitutions and alterations are intended
to be ilncl udadinteptatddreirctiindede) pemgrisingie present disclosure as defined in
the follow ng c a{ ms. In the clains, neans-plus- function clauses are

i nt ended toa,%gl?/sgtaet he structures described herein as performng the recited
function and phoklit)BE hicbdleGo byl in; ival ent

st ruct u‘; es”. 110 V\t?-lAT | S CLAI Hl\i/{zc?)ielvfggéj%&,gﬁ ﬁ%‘%%?g%@ﬁ % @%ﬁﬁeﬁg‘&g‘@i%’&

conpr i heRybstrate, syhisesin the pattemn feature bomyrisos atrivast ol ebevtricahéantadevi ces, each

i Si I ed. he bst r at ; inth
pattorn f oar Bra e or A L 6ot PUREO A ool e Beertipotal 1y of

i nt er caMAelectrenjedeyides codipsibing hpliralgy ef esidnitive mepmenyastRidibbwith Bichl i ty of
m croelilﬁgﬁgml tﬁladeev' £E3, LONmpri s ng g plurality of conductive nenbers
associ at 84 W-F n - LAe Kierpin s mEmRes pL 3tigast one gakse@ent infrconapgidaysr sitaddle | east
one susmipeendf at Rhetlone Bfiecsnt e @nsdt 1AdHLRa mermbers of at |east one

adj acent int e[ cgnnegkg | ayer; and a plurality of bond pads connected to at

| east one oft PRI PHPAAGRags emnaeterhioras legst onpef the phualitpofmembirapéths. 2. The
i nt egr aitedomictClHydrs.devi ce of claim | wherein the nenbers of selected:
portions of the "~ interconnect |layer are electrically connected to a ground
potential. 3. ' The integrated circuit device of claim1l wherein the

menber g of E . of .the . interconnect |ayer are electrically
connect:2 ed t g‘ﬁ%ﬁﬁéegl?%gé)%%gl%gglg ghyira 1 WE?IPIHFFﬁ%mFIHE’%rE) Pg‘f%‘??te@ilf’r"@éﬂ“ﬁ ofithgi ce” of
cl ai m Intapenrettiaydierd sitotiatinventeseo to 4 frouadpRésannect

3. The integrated circuit device of claim 1 wherein the members of selected portions of the

interconnect layer are electrically connected to an electrica) potential,

4. ‘The integrated circuit device of claim 1 wherein the interconnects of the intercomnect

layer electrically contact at least one contact of each of the microelectronic devices.

5. The integrated circuit device of claim 1 fl:lrther compi‘ising:
~ afirst layer comprising conductive inferconnedts electrically 'contacting at least one
microelectronic device;
A a secoﬁd layer comprising conductive lines orthogoﬁally aligned relative to'the lines of
t_he first lgyer,.the lines of the second layer electrically contact the lines of the ﬁrst'llayer;
a third layer comprising conductive lines orthogonally aliéned relative to the lines of the
second layer, the lines of the third layer electrically contact the lines of the second layer; and

a plurality of vias for interconnecting the first layer to the second layer, and
interconnecting the third layer to the second layer.



| ayer electrically contact at | east one contact of each of the

m croel ectronic devices. 5. The integhated circuit device of claiml
further conprising: a first |ayer conprising conductive interconnects
electrically contacting at | east one mcroelectronic device; a second
| ayer conprising conductive |ines orthogonally aligned relative to the
lines .of the first layer, the lines of the second |ayer electrically

cont act ¢t he Iy e fhLrst layer; third l.ayer .conprisjng conductive
[ Tnee. ot hogshafieslsd dful ubieqrbiEhis e eyi@ opvii ShaubRgoragas . e
|'i nes ofortigs ¢fithe frst eyels andlvitdin GRlcbita&d Bltedfdte iterah b Odwedn 4036t oreh@Nd

| ayer; agd a}p urality of vias for interconnecting the first layer to the
second P%Flz{té Ui nt er connecting the third layer to the second |ayer. 11
6. The integrated circuit device of claim5 wherein the vias provide
alternating contact to contacts of the first |evel, and wherein the

cont act ¢ al t Ertintegrated cirenis depdcdmficladn? witreit themepalation abihe plusality yefoudr . 7.

The i nt gy Gl j f.clai wherei n, t he popul ation of the
plurality Sg%ﬁgigﬁég V&gfath%g@égog?tgweagm\?ﬁ%éf’ﬁ%‘ @PB&@%Eﬁﬂzal range between
about 2 and about 512. 8. The integrated circuit device of claim3 wherein
t he popyl ati of th | ural i.ty of .bqgn pads associated with the '

el ectri g'al p@?%'ﬁielgﬁﬁt‘%rcgﬁ%‘égﬁ‘g?%gé’ﬁ?“ago crgn figpogplgtien efithe phwralitnef bandegr at ed
ci rcui t>paﬁs\aissz)eiaw‘dvﬁtlﬁhﬁbl&otﬂ@ﬁﬁ;@teﬂﬁélfﬂﬁa\%%@%&ﬁﬁﬁm@@ g L s anond.  10. The
integrated circuit device of claim1l wherein the Substrate conprises

strained silicon. 11. The integrated circuit device of claim1l wherein the

substrabe cOMRY infe@futedl dile G0 Be i dF { mapufacturing an
integrated circuit device, %onp‘%}:cgﬁ%ﬁgl?‘gheﬁéﬁ%\%cﬁnﬁ%agé%OL%Dﬂsta BP%Yr ming a
plurality of mcroelectronic devices each conprising a patterned feature

| ocat edjgver t caf. wher.ein _t.h attern feature conpri ses_at | east
one el ectri cTa%‘é}%E)e ge(%:ltcl;ﬁ%#ugtri%l?légo%llaﬁlﬁ}r‘glﬁ??tﬁiﬁsupﬁ’faé? WE{T’P SEICPRy
distributing electrical power to the plurality of mcroelectronic devices,

conpri si lurality.of. conductive nenbers associ ated with _each
MPrisyg a4 egratedyplrcmt ﬁevwe oft caa\llm 1 whercem the substrate comprises silicon carbide.

12, A method of manufacturing an integrated circuit device, cor;iprising:

providing a substrate;

forming a plurality of microelectronic devices each comprising a patterned feature

located over the substrate, wherein the pattern feature comprises at least one electrical contact;

forming a plurality of interconnect Iayefs for distributing electrical power to the plurality
of microelectronic devices, comprising a phurality of conductive members associated with each
interconnect layer, wherein the members of at least one subsequent interconnect layer straddle
members of at least one adjacent interconnect layer; and

providing a plurality of bond pads connected to at least one of the plurality of members of
the interconnect layers.

13.  The method of claim 12 wherein the members of selected portions of each of

interconnect layers are electrically connected to a ground potential.



I nterconnect |ayer, wherein the nenbers of at |east one subsequent

I nterconnect | ayer straddle nenbers g% at | east one adjacent interconnect
| ayer; and providing a plurality of bohd pads connected to at |east one of
the plurality of nenbers of the interconnect |ayers. 13. The met hod of
claim12 wherein the nenbers of selected portions of each of interconnect
| ayers Bre elheabethabdflcjgimd@wiectiethemmendegrafueidctpbpativisalf eadPoftde The met hod
of claim12 wherein the nenbers of | ect.ed.portiqns of each of the

i nter coﬁh&f’f’n@ggﬁé{f’? aéef%ecé'i“ga@?'rp?wﬂeé?oc%fh%%cg?%gp?%&éai‘ el ectrical potential.
15. The method of claim 12 wherein the interconnects of selected portions
of the interconnect |ayers elecgtrically contacts at |east one contact of

each of 1% he Thedrefbodelqlaimi I Wisyeie B ntersonness ofaelpried RAINsf thepptercqpracer
COMDY ! Staiks cREAUEY it fedt oh@¥Usiact BTREH 81 Y QBB Il I REET CONNECt S

electric y contdcting at least one mcroelectronic device;, formng a

second | ayer conprising conductive |lines orthogonally aligned relative to
the |Iinpes the first .l aye the li.nes of the second |ayer electrically
cont act 'heofl?‘en%gth%é of%%mfali}ér%{th?reﬁ@ 1;'lpmg'or mng a third |layer conprising
conducti ve |proeidingrat firedaye compidingeadudtive itereenriects eleetricalbesoneictihdiat lescond

| ayer, the Jin?s of, the third layer electrically contact the |lines of the
second ofepicroeleghanis AeXIrdi ng a pi ur al ity of vias for interconnecting the
first layer fopminB@ sS&mansyet e&ﬁﬁﬁsi@%&mﬁdﬁw@Iiﬁ&rua@isgcmwyhﬁ@eabaat%eltayz&r to
the second |l ayer. 17. The nethod of claim16 wherein the conductors of the

first iHeesof8wiEetlayes,the linesof thetscepnd ipysp electaprly contaaicdhe bnesoi &is fost layes

m cr oel ectr of_G: | ] ' f 11 strate
conpri ses. di oy 458 hyprbmpbtg BhAIRf OlnetbAkGIha SIZRE RIKRE e
conpri sbsessif gl saswhddayer,dbnlin@f tha thind gerdiavtivsilp oaitact thedigeaefle sicondi t
devi ce, ia():(grr_rgﬁd sing- a substrate; ’

providing a plurality of vias for interconnecting the first layer to the second layer, and

interconnecting the third layer to the second layer.

- 17. ~ The method of claim 16 wherein the conductors of the first interconnect layer contact at -

least one contact of each of the microelectronic devices.
18.  The method of claim 12 wherein the substrate comprises diamond.

19, _'Ihe method of claim 12 wherein the substrate comprises strained silicon.

20. A three-dimensional integrated circuit device, comprising:
"a substrate; ' |
a plurality of microelectronic device layers, the layers each comprising a plurality of
microelectronic devices, and a plurality of interconnect layers for distributing electrical power to
the plurality of microelectronic deviceé; ' - _
a transition interconnect layer comprising a plurality of conducti\_re interconnects for

eléctrically connecting the device layers; and



a plurality of mcroelectronic device |ayers, the |layers each conprising a
plurality of mcroelectronic devices, ,and a plurality of interconnect

| ayers for distributing electrical power to the plurality of

m croel ectronic devices; a transition interconnect |ayer conprising a
plurality of conductive interconnects for electrically connecting the

devi ce | ayer s pluaaliy 45bomd phdsr @hn¢cyeddd ablesstl opmafthe pinredity etinémbat of hast one of
the plural.ity of nenbers of the device |layers. 21. The three-dinmensional
integrapgﬁc%%y%ﬁit devi ce of claim 20 wherein the nicroel ectronics device
includes a patterned feature located within the device |ayers, wherein the
pattern feature conprises at |east one electrical contact. 22. The

t hr ee- di¢kensTBR Bree-dimepsicnabintegrated sircuiidovieeoisiaip 24 wherein thrapisroslestipnigs al i t y
of con ' j o f:0): - ' S,
mhereinq%ﬁiéﬁg%%ers 0 H%§§£ é?gfggﬁgﬁ@ﬁﬁgggﬁg%#&gﬁ%g@%%%ﬁ@%?gﬁgﬁg%xg%raddle
menber s compases atlgast omnedecd¢ahcariscti nt er connect | ayer. 23. The

t hree-di nensional integrated circuit device of claim20 wherein the
transition layer further conprises: _ a dielectric [ayer forned

subst antal | Thetese-dilnchsatit intspeatelbsitoutt dediyesf claith 10 Whdreinarfleg@iguwst or | ayer
conprising,silicon; a conduitive %ged ayer conprising a netal over the

I
first sERICGRYRRPBPeTF ajpariated iah cachsol hiatesomnecs MBI BRoreinyag meBRESiof phg

si |i con feast one subsequent interconnect layer straddle members of at least one adjacent interconnect

layer.

23.  The three-dimensional integrated circuit device of claim 20 wherein the transition layer
further comprises: - |

a dielectric layer formed substantially over at least one device layer;

a first semiconductor layer comprising silicon; .

a conductive seed layer comprising a metal over the first semiconductor layer; and

a second semiconductor layer comprising silicon.



