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The present disclosure relates generally to mcroel ectronic devices and,
nore specifically, to a mcroelectroni.c device having a nulti-sided
source/drain suicide or other contact, a nethod of nanufactu&gmﬁgﬁ5 for,
and an integrated circuit incorporatipng the same. Transistors and other

sem conduct or devices typically include source and drain regions on
opposi ng sides of a gate stack. Vias or other interconnects extend through
one or nore dielectric layers over the transistors, thereby contacting the
source and drain regions to interconnect the transistors. Conventionally,
the areas of the source and drain regions contacted by the vial include a
silicide | ayer to decrease resistance between the vias and the source and
drain regi ons. However, as device scaling continues, the source and drain
regions and the silicide contacts becone pro ressiveIY t hi nner.

Consequent |y, -t hé%pégtETrggirgthéHéglépﬁﬁeg(?%ﬂW BSIMELRE: he vias and
the source and drain regions beconmes increasingly difficult to maintain
within desired quantitative ranges. Device scaling is also |imted by the
di anmeter of the vias and other interconnects extending through the

i nterl eveBALBOCRQYND | ayers of the interconnect structure. That is, while
the feature size of active devices may be further decreased, a m ni num
contact area NustriRe, deRistibos. 2906 S0kl PGt bRLGACHRULEE AR drain
region contacted by a via in order to decrease the contact reésistance at

t he j unct isegsiftdably.dof mEerdelpeteonicdlsvise héving eantltighdrdcoworidmatsilicide or other

contact, a method of manufacture therefor, and an integrated circuit incorporating the same.

Transistors and other semiconductor devices typically include source and drain
regions on opposing sides of a gate stack. Vias or other interconnects extend through one or
more dielectric layers over the transistors, thereby contacting the source and drain regions to
interconnect the transistors. Conventionally, the areas of the source and drain regions contacted
by the vias include a silicide layer to decrease resistance between the vias and the source and

drain regions.

However, as device scaling continues, the source and drain regions and the silicide
contacts become progressively thinner. Consequently, the contact resistance at the junction
between the vias and the source and drain regions becomes increasingly difficult to maintain

within desired quantitative ranges.

~ Device scaling is also limited by the diameter of the vias and other interconnects
extending through the interlevel dielectric layers of the interconnect structure. That is, while the

feature size of active devices may be further decreased, a minimum contact area must be




Accordingly, what is needed in the art is a device and net hod of

manuf acture thereof that addresses the above-di scussed issues. BRI EF
DESCRI PTI ON OF THE DRAW NGS Aspects of the present disclosure are best
understood fromthe follow ng detailed description when read, vgug%gwe
acconpanying figures. It is enphasized that, in accordance w tan

standard practice in the industry, various features are not drawn to scale.
In fact, t sl may .
nor oased B FR R ahd B ek Bl R ERCH RS TR RE PR e
sectional wsewmngfat Umwreﬁdnombmﬁmd@frmadernuﬁrml @mttm@nmt@ctdew ce constructed
according to aspects of the present di scl osure. Fig. 2 illustrates a
sectional view of ' i

construct ed accoré?ér?lg&?%&g?mg%gg optm e prlgegs(geﬁ{?cgéﬁ(gc egxggﬁégl% ?fg&ugther%f

i 11 ustr at edaimddestss tnabowidesyugkd gmegsher enmbodi ment of a microelectronic
device constructed according to aspects of the present disclosure. Figs.
4a-d illustrate sectional views of enbodinents of a portion of a nethod of
manuf acturing a m croel ectroni c device according to aspects of the present
disclosure. Fig. S5 illustrates a perspective view of another enbodi nent of
a m croel eBREGADESCREDTHIN eMNWEHE PR &6WINEHor di ng to aspects of the present
disclosure. Fig. 6 illustrates a sectional view of one enbodi nent of an
integrated circui resent
i scloaure, 3 DETATLED LEeR BT e e B 2 P D O M BI8ha T hae
t he fol | ovisgindips whoswerewph tiadesnpaariyg Qidreserlenemphasized that, in accordance with

the standard practice in the industry, various features are not drawn to scale. In fact, the

dimensions of the various features may be arbitrarily increased or reduced for clarity of

discussion.

Fig. 1 illustrates a sectional view of one embodiment of a microelectronic device

constructed according to aspects of the present disclosure.

Fig. 2 illustrates a sectional view of another embodiment of a microelectronic device

constructed according to aspects of the present disclosure.

Fig. 3 illustrates a sectional view of another embodiment of a microelectronic device

constructed according to aspects of the present disclosure.

Figs. 4a-d illustrate sectional views of embodiments of a portion of a method of

manufacturing a microelectronic device according to aspects of the present disclosure.

Fig. 5 illustrates a perspective view of another embodiment of a microelectronic

device constructed according to aspects of the present disclosure.

Fig. 6 illustrates a sectional view of one embodiment of an integrated circuit device

constructed according to aspects of the present disclosure.



enbodi nents, or exanples, for inplenenting different features of various
enbodi nents. Specific exanples of conponents and arrangenents are

descri bed below to sinplify the present disclosure. These are, of course,
nmerely exanples and are not intended to be limting. In addié?’idoge, Ob(ge
present disclosure nmay repeat referenge nunerals and/or |etters PP he
various exanples. This repetition is for the purpose of sinplicity and
clarity and does not in itself dictate a relationship between the various
enbodi ments and/ or configurations discussed. Mreover, the formation of a
first feature over or on a second feature in the description that follows
may i nclude enbodi nents in which the first and second features are forned
in direct DEIAAID DESERIBYION| so i ncl ude enbodi ments in which additional
features may be fornmed interposing the first and second features, such

- that the first ands&esondese 101 i I | ontact. Referring
to Fig. 1, illustrated is a ggg{aﬁgﬁg?%ﬁ%ﬁlgﬁo%%eﬂ%ﬂg%%?aﬁ%ﬁltﬂ%(r)efﬁ a
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mul tilayer, conpound sem conductor structure.

Referring to Fig. 1, illustrated is a sectional view of one embodiment of a

microelectronic device 100 constructed according to aspects of the present disclosure. The
microelectronic device 100 includes a substrate 110, an insulator 120 Jocated over the substrate
110, a semiconductor feature 130 located over the insulator 120, and a contact layer 140 located

over the semiconductor feature 130.

The substrate 110 may comprise an elementary semiconductor (such as crystal
silicon, polycrystalline silicon, amorphous silicon and germanium), a compound semiconductor
(such as silicon carbide and gallium arsenide), an alloy semiconductor (such as silicon
germanium, gallium arsenide phosphide, aluminum indium arsenide, aluminum gallium arsenide
and gallium indium phosphide), combinations thereof and/or other materials. The substrate 110
may also comprise a semiconductor material on an insulator, such as a silicon-on-insulator (SO
substrate, a silicon on sapphire (SOS) substrate, or a thin film transistor (TFT). In one

embodiment, the substrate 110 may also include a doped epitaxial layer. The substrate 110 may

also include a multiple silicon structure or a multilayer, compound semiconductor structure.

The insulator 120 may be the insulator layer of the substrate 110 in embodiments in
which the substrate 110 is an SOI substrate. In another embodiment, the insufator 120 may

extend along a substantial portion of the substrate 110 (such as in wafer bonding). The insulator



The insulator 120 may be the insulator |ayer of the substrate 110 in
enbodi nents in which the substrate 110 is an SO substrate. |In another
enbodi nent, the insulator 120 may .extend along a substantial portion of
the substrate 110 (such as in wafer bonding). The insul ator 2§%Jluuen§00g006
120 may al so be a buried oxide (BOX) hayer, such as that forng By

separ ati on-by-i npl ant ed- oxygen (SIMOX) or wafer bonding. The SI MOX

t echnol ogy,} s . based on ion-i ing a high- dose of oxygen ions into a
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cl ean wafers. When two wafers one thermally-oxidized Si wafer and one
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The bondihg procCess nay be Initiated b y applying a slight” pressure
to the wafier pair, and the bonded area spreads |laterally over a
substantial portion of the wafer area in a few seconds. Because the

bondi ng achi evedyag., LG trﬁﬂ%ﬁy@%&'ﬁﬁn BY1i 084 & ahd é’l?zlnywé’?@r .ﬁ%&ﬁ%{t%g WL

bonded at roomtenperature nmay be exposed to a heat trea
st r engt hetent thermydindixnipel At enfragel oneAfeds Wobndpngamales ubStanhi alo gataci,on of

the silicgn { tgh =] fers. i ed,, l.eavin t hi nned | ayer_ of
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silicon. qaﬁ)e rF%mé Vices ar e %L(I)I }Te? ?n ﬁicrgy?aésrr%mnef %réaa?%d%dn{éaea% ?tlg%’oﬁthayer,
whi ch  nolnéxp $teewwnety bt etiaed ilelopalgsepiyingata stibie pratet foabe wafer bhie dpongded
wafers. The insulator 120.may al s Dpe. formed Quer 1 he substrate 110 by
t hermal o aa qrgppreads laterally over a substantial portion of the wafer areain a few seconds.

Because the bonding achieved at room temperature may be relatively weak, wafer pairs bonded

at room temperature may be exposed to a heat treatment to strengthen the bonding interface.

After bonding, a substantial portion of the silicon from the Si wafers is removed, leaving a

thinned layer of silicon. The IC devices are built in this remaining thinned silicon layer, which

now exists over the oxide present at the interface of the bonded wafers.

The insulator 120 may also be formed over the substrate 110 by thermal oxidation,
atomuc layer deposition (ALD), chemical vapor deposition (CVD), physical vapor deposition
(PVD) and/or other processes, and CMP and/or other methods may be employed to attain a
desired thickness of the insulator 120. Moreover, although not limited by the scope of the
present disclosure, the insulator 120 may comprise oxide, silicon oxide, silicon nitride, silicon
oxynitride, hafnium oxide, zirconium oxide, aluminum oxide, a hafnium dioxide-alumina (HfO,—
Al,03) alloy, combinations thereof and/or other materials. The insulator 120 may have a

thickness ranging between about 5 Angstroms and about 100 Angstroms.

The semiconductor feature 130 may be defined from the silicon or other

semiconductor layer of the substrate 110 in embodiments in which the substrate 110 is an SOI




atom c | ayer deposition (ALD), chem cal vapor deposition (CVD), physical
vapor deposition (PVD) and/or other processes, and CVP and/or ot her

nmet hods may be enployed to attain a desired thickness of the insul ator
120. Moreover, although not Iimted by the scope of the pres%ﬂ}

di scl osure, the insulator 120 may congrise oxide, silicon oxi %1% con
nitride, silicon oxynitride, hafnium oxide, zirconium oxide, alum num

oxi de, a hafnium di oxi de-al um na (Hf 02- Al 2Q3) all oy, conbi nations thereof
and/ or other materials. The insulator 120 may have a thickness ranging
bet ween about 5 Angstrons and about 100 Angstrons. The sem conduct or
feature 130 may be defined fromthe silicon or other sem conductor |ayer

of the subsdnat erpl s1Qich i in ic t substrate 1 10 is an SOT
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bul k sentobadtuetionn stk ticatiestand mmeammna&&ﬁ &&Qupdis d..pxide |ayer
|nplanted i.n the su strat? 1 10, the sem cond ugtoru?éaﬁﬁfgﬂ%é%umg"lgz

defined frf THEY SEIE A G laid s thsstbsipes 110,10e swaeongriaty fedee leﬂme;dbeom de
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Angstrons. In one enbodi ment, the thickne reat'ef: ¥H4EA or equa
to carbide, silicon carbon, silicon germanium carbide, silicon germanium carbon and/or other

materials, and may have a thickness T} over the insulator 120 that is greater than or equal to
about 400 Angstroms. In one embodiment, the thickness T may be greater than or equal to
about 100 Angstroms. The semiconductor feature 130 also has a first surface 134 opposite the
insulator 120, and a sidewall 138 spanning at least a portion of the thickness T,. In the
embodiment shown in Fig. 1, the sidewall 138 substantially spans the thickness Ty. In one
embodiment, the semiconductor feature 130 is a source/drain region of a metal-oxide-
semiconductor field-effect-transistor (MOSFET) or other type of transistor. Accordingly, the
semiconductor feature 130 may be doped with a p-type.impurity (such as boron) and/or an n-type

impurity (such as phosphorous).

The contact layer 140 has a first member 144 extending over at least a portion of the
first surface 134 of the semiconductor feature 130. The contact layer 140 also has a second
member 148 spanning at least a portion of the sidewall 138 of the semiconductor feature 130. In
the embodiment shown in Fig. 1, the second member 148 substantially spans the sidewal] 138,
extending substantially uninterrupted between the first member 144 and the insulator 120. The
contact layer 140 may comprise metal, metal silicide, metal nitride, metal oxide, cobalt silvicide,
nickel silicide, combinations thereof and/or other materials, and may be formed by ALD, CVD,
PVD, PECVD, salicidation and/or other processes. In one embodiment, the contact layer 140

has a thickness of less than or equal to about 400 Angstroms.



about 100 Angstrons. The sem conductor feature 130 also has a first surface
134 opposite the insulator 120, and a sidewall 138 spanning at |east a
portion of the thickness T1l. In the enbodinment shown in Fig. 1, the
sidewal | 138 substantially spans the thickness T1. In one enbodigpt, the
sem conductor feature 130 is a sourcelgdrain region of a netal -oxi de-

sem conductor field-effect-transistor (MOSFET) or other type of transistor.
Accordingly, the sem conductor feature 130 may_be doped with a p-type
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vi ew of anot her enbodjnment of the mcroelectronic device 100 shown in Fig.
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devi ce 200 includes a sem conductor feature 230 and a contact |ayer 240

havi ng first angkfeeepndigamhrEsaddd a sedBniRadw @r@osubstatihal bymsi mlar in
conposition and manufacture to the sem conductor feature 130 and the
cont act THERSIECHAR” SHERAYT fropingn Fie- 1 hasppdestanaief 8y Sscere memses 21248 does not

span t herfhhiekpR&Sonid dePke MEINSIRMCORFUSH A ctdr@aEHE €30 and a contact layer 340
having first and second members 344, 348 that are substantially similar in composition and
manufacture to the semiconductor feature 130 and the contact layer 140 shown in Fig. 1.
However, the contact layer 340 also includes a third member 349 interposing portions of the
insulator 120 and the semiconductor feature 330. In one embodiment, the third member 349 of

the contact layer 340 has a thickness T that 1s greater than or equal to about 10 Angstroms.

Referring to Fig. 4a, illustrated is a sectional view of one embodiment of the
microelectronic device 300 in an intermediate stage of manufacture according to aspects of the
.. 2sent disclosure. In Fig. 4a, a semiconductor layer 404 has been formed over the substrate 110
and the insulator 120. The semiconductor layer 404 may be a portion of Si isolated by a BOX
layer using SIMOX. The semiconductor layer 404 may be formed by ALD, CVD, PVD, epi,
MILC and/or other processes, possibly to a thickness ranging between about 100 Angstroms and

about 2500 Angstroms.

Referring to Fig. 4b and Fig. 4c, illustrated is a sectional view of the microelectronic
device 300 shown 1n Fig. 4a in a subsequent stage of manufacture. In Fig. 4b and Fig. 4c,
portions of the semiconductor layer 404 have been removed to form the semiconductor feature

330. For example, one or more dry and/or wet etching processes may be employed to pattern the



230, as in the enbodi mrent shown in Fig. 1. In contrast, the second nenber
248 is isolated from the insulator 120 by a portion 235 of the

sem conductor feature 230. In one enbodi ment, the . thickness T2 of the

sem conductor feature portion 235 is greater than or equal to %8' (mgo
Angstrons. The thickness T2 that may af so be | ess than about 7 ngstrons
Referring to Fig. 3, illustrated is a sectional view of another enbodi nent
of the mcroelectronic device 100 shown in Fig. 1, herein designated by
the reference nunmeral 300. The mcroelectronic device 300 includes a

sem conduct or feature 330 and a contact |ayer 340 having first and second

menbers 344, pat are substantially simlar in conposition and
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layer ormurig the void 400 i1s more or less selective to the msulator 120

than the semiconductor layer 404.

In one embodiment, the width W, of the void 406 may range between about 10
Angstroms and about 1000 Angstroms. The width W of the void 406 may also be substantially

similar to the thickness of the third contact layer member 349 shown in Fig. 3.

Referring to Fig. 4d, illustrated is a sectional view of the microelectronic device 300
shown in Fig. 4b and/or Fig. 4c in a subsequent stage of manufacture. In F 1g. 4d, the contact
layer 340 has been formed over the semiconductor feature 330, including in the void 406. The
contact layer 340 may be formed by blanket deposition of a contact material, such as by ALD,
CVD, PVD, salicidation and/or other processes. The deposition of the contact material may be
by an isotropic process, such that the void 406 may be substantially filled. The contact material
may then be etched or otherwise patterned to define the contact layer 340. As described above,

the contact layer 340 may include first, second and third members 344, 348, 349,

Referring to Fig. 5, illustrated is a perspective view of one embodiment of a
microelectronic device 500 constructed according to aspects of the present disclosure. In the
illustrated embodiment, the microelectronic device 500 is a FinFET. Of course, aspects of the
present disclosure are also applicable and/or readily adaptable to any type of transistor, including

single-gate transistors, double-gate transistors, triple-gate transistors, and other multiple-gate



sem conductor |ayer 404, thereby formng the sem conductor feature 330. In
one enbodi nent, one or nore of the etching processes may undercut a void
406 between the insulator 120 and the sem conductor feature 330. For

exanple, the void 406 may be forned by an isotropic etch in w@&&p %Qg rate
of etching reaction is significant ingmre than one direction: e n etch
may undercut the insulator 120 and the sem conductor |ayer 404, as shown in
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etch forﬁ?ﬁﬁf?ﬁ§£€%®é'§b efg%ﬁgﬁgnggmfgggoggfggF?b%¥§%o%ﬁ§OPﬁ?ulator 120

t han t he ssent/dandugiter Thaves adddecotdseaniendmtadianent 5306 Oniack dond¥ct@f byt he

void 406 [ ran bet ween _aho 10 Angstro and about 100Q Angstrons.
The w dtHTB TSR EHET VB e Q6 iy Mt S EObEraNEI T vy e it P arie 0 e

t hi cknessh@fnel lagioh Pobsbig BMLACE dbANERpIBIPOSTe 23Dt @Mt firkGind 3ecoRef erring
to Fig. 4d, . illustrated is a_sectional view of the mcroelectronic device
300 showATICANHCYT fealyrsndPor3®-g. 4c in a subsequent stage of manufacture.
In Fig. 4d, the contact |ayer 340 has been formed over the sem conductor

feature 330, i nchydiifgelbdrdnhieicvRk d0@d86o indinges EQRhASIohBYREacBHIORBY OhE
formed by bl anket deposition of a contact material, such as by ALD, CVD,

PVD, sal ileP¥4LYBFoRRAPHINGEIFE P! BE seRiseRcloTaluErs 56&4 £ Un UF friend eroadt

nateri al _cHﬁ){ctp%OabﬁﬁOQ'ﬂmk%@Eﬁ&ﬂiﬂﬁalg"@rﬁﬁ§§m cRitbRahd hRGu Qi (408 IRY.be
substantially filled. The contact material may then be etched or ot%ermnse

patter nedﬂb{eb}/ﬁ’é’ﬁ“@‘rﬁ@ifﬁié le ditr acamnl eyl firgyontaps 4desey inskde Aowed secoie cont act
layer 34QneWrsi 5@%, lﬂgﬁ Merﬁgt’meﬁ%?)@&aaqun&igé B\der gﬁ%‘?g Box%%é’ofgélﬁ'fac’é%%a of

the first semiconductor feature 530a, and the second member 548a spanning at least a portion of

a sidewall 538a of the first semiconductor feature 530a. In the embodiment illustrated in Fig. 3,

the second member 548a of the first contact 540a extends substantially uninterrupted between

the first member 544a and the insulator 520, substantially spanning the sidewall 538a.

The microelectronic device 500 may also include a biasing feature 550 interposing
the first and second semiconductor features 530a, 530b and spanning the third semiconductor
feature 530c. In one embodiment, the biasing feature 550 may be a transistor gate. For example,

the biasing feature 550 may comprise doped polysilicon and/or other conductive materials such
as Ti1, Ta, TiN, TaN, NiSi1, and CoSi. The biasing feature 550 in the illustrated embodiment
extends from at least partially between the first and second semiconductor features 530a, 530b,
subsequently widening and terminating at a third contact 540c, which is substantially similar to
* the first and second contacts 540a, 540b. Moreover, as shown in Fig. 5, the biasing feature 550

may include a boss, wedge, fin or other type of protrusion 555 extending away from the

semiconductor features 530a-c. For example, the protrusion 555 may extend to a height H; over



Referring to Fig. 5, illustrated is a perspective view of one enbodi nent of
a mcroelectronic device 500 constructed according to aspects of the
present disclosure. In the illustrated enbodi ment, the m croel ectronic
device 500 is a FinFET. O course, aspects of the present d|§§{osH%g are
al so applicable and/or readily adaptable to any type of transistor
including single-gate transistors, double-gate transistors, triple-gate
transi stors, and ot her nultiple-gate 23 June 2006 transistors, and may be
-enpl oyed in a nyriad of applications, including sensor cells, nenory
cells, logic cells and others. The m croel ectronic device 500 includes an
i nsul ator 520 fornmed over or integral to a substrate 510. The

m cr oel eéhaspiendei datEe05 @Whso Thaclicdesctfonicstevansose60Nd is@M-GondusEor

features R Jinane.smh ethe sem conduct or features 530a,
530b are %%g?%égﬁggﬁ%‘}e?gﬁhg %ﬁb%glr%}(EHH“%%%%Hﬁ”§€WW§6ﬁﬁﬁﬁWﬁﬁBP@atures

530a, 530b are connected by a third sem conductor feature 530c. For
exanpl e, the thifegngentd dendudiugraidigat ueeionB 0T wEynbenibodircdhasmel intgdi-en,

possi bly p |te dopant type of the first and
second g%ﬁ%&%ﬁ gg?ﬁ?ﬂghx%ﬁﬁ%% %8 ggﬁmqg%@eﬁ?%$8ﬁﬁgétFH%WEgE@W|ce 500

al so i nchindeslefice é(i?O lannb mmmdemmwamhsas;ﬁé@af tho 4843 ¢ -de QK RO RME e ctronic

correspoggkn ones. l zﬁgqylcond ctor features 530a, 530b. The first and
ACte %Hﬁpaem%’ UBsinipaTa | orguisarice 400 inpludesmpoehlity on and

second con

manuf act of reict@!dchenicdVi@eL10 ioaétaf orﬂ-érQn%I‘éQMaﬂe@BE'ogc oxlmoxjezgfw Xappl e, the
|nclude first and second nbers a, b48a, the

first coﬁ%ag 40a
first me émé ﬁ@?ﬁ@”@?ﬁ?t@%mFé%%%mémﬁé?W@@ﬁo%ﬂo%3@@6ﬂ@dﬁﬂﬁ@5a of
the firsrigsam @r@rﬂjﬂﬁﬁ&ﬁvél?aﬁ"h@1%105@6@@&0%@@8\;15@ 65[’@9]9?96 mgne é Ipanm ng

at | east a ggrtlon of a sidewall 538a of the first sem con uctor “feature
530a. | "YREENBSBE rantre piheutregiesgonis dryiges 680 mantfactered omet 1m’ilmsebstx5ﬁa8a of

the firsgcant %ﬁ@roéé@x@nﬁ@%@x@%ﬁ%%r% c%hxyse%elt i, e{d%; t g(g‘ﬁlﬁ?tﬁréﬁ’ﬁ%e

first menber 544a and the insul ator bst an
si dewal | ef&38i@ansistor MOSFET), FinFETs and/or other conventional or future- -developed

semiconductor devices.

The integrated circuit device 600 also includes interconnects 640 extending along
and/or through one or more dielectric layers 650 to ones of the plurality of microelectronic
devices 610. The dielectric layers 650 may comprise silicon dioxide, Black Diamond® and/or
other materials, and may be formed by CVD, ALD, PVD, spin-on coating and/or other
processes. The diclectric layers 650 may have a thickness ranging between about 2000
Angstroms and about 15,000 Angstroms. The interconnects 640 may comprise copper, tungsten,

gold, aluminum, carbon nano-tubes, carbon fullerenes, a refractory metals and/or other materials

and may be formed by CVD, ALD, PVD and/or other processes.

H

Thus, the present disclosure mtroduces a microelectronic device including, in one
embodiment, an insulator located over a substrate, a semiconductor feature and a contact layer.
The semiconductor feature has a thickness over the insulator, a first surface opposite the
insulator, and a sidewall spanning at least a portion the thickness. The contact layer has a first
member extending over at least a portion of the first surface and a second member spanning at

least a portion of the sidewall.

The present disclosure also provides a method of manufacturing a microelectronic

device. In one embodiment, the method includes forming an insulator over a substrate and




The m croel ectronic device 500 may al so i nclude a biasing feature 550
interposing the first and second sem conductor features 530a, 530b and
spanning the third sem conductor feature 530c. In one enbodi nent, the

bi asing feature 550 nay be a transistor gate. For exanple, tggmgi%%%ng
feature 550 may conprise doped polysiljgcon and/ or other conduC Ve
materials such as Ti, Ta, TiN, TaN, NiSi, and CoSi. The biasing feature
550 in the illustrated embodi ment tx&gndgifrgnlqygLekspmgqrg[aLlﬁfbetmeen
the first ARG ‘second Sen Conduct'or® featUr 85 5505 B40b° ““d\ubEequehelye

wi deni ngfiamd itaenmiarattismgicabpgostiite dnsobnt act a 540 phisGhy diScsubstantial |y
simlar to h.;,he fhrgt gndrﬁecon% iéntac[s 540a, 540b. Mpreover,; as shown in
Fig. 5, HE"BIAET g feartrie® BE0Icniay M8 ¢ICate 4 Y608 M adedgenemha coendher
type of protiriust ©porisbo@nd eRdiungcanay: ettt er SamisoRdust 5o figat i es
530a- c. Fggﬁ@xanple, the protrusion 555 may extend to a height H, over 9 23
June 2008“tMe" semi conductor features 530a-c. The microel ectronic device 500
may al so include a dielectric |ayer interposing the biasing feature 550

from one or nor & ofisitihelcsieniscondueidated e @iy @snt 230Rs6e. RebRIFivAGintH: Fi 9. 6,
illustrated is a sectional view of one enbodi nent of an integrated circuit
devi ce 6018 TEGHEY HGEELECUEE 3 HISHGL frashaty ¢ syrtitlre: Brelosred eNcgBicosure. The

i nt egr at @ehiat6il bt tan@8MIGELiI6000 sHpOfks §A%IJT aRMBRL AN ML Gy AsRests.of the
above-descri bed mcroel ectronic devices may be 1 nplenmented. For exanpl e,

t he i nt efreapede erd & reeday heve [OTkase pyrd &y iesupsiaur adicegh hayk 2 fire swélcect r oni ¢
devi ces 6101068886, QN 0k sliBv Q) SUESELANR 830 AL €.l which is
substanf?él?i simlar Fodéhe or nnre‘o# the R$§%ogﬁé€?@%ﬁﬁ8maggfgég 100,
200, 300hick@es sHowauepand@rgs corac® @pdh®e arfes peothicvelyndimhecmiidsaoed ect roni c

devi ces ' ) n nected to,one or.nore other
m cr oel epc%%t ?08 F?:é ¢ g?/skéggg"gggr}%f%\%% ggta géfcgéd 81%1%(%? TH e SGBstPH{% T30, The
m cr oel ectrcpnhdndeviveds 620 nmay be or conprise netal - oxi de- sem conduct or

field- effect-transistor (MOSFET), FinFETs and/or other conventional or
future-devel Opeiqls present disclosure also provides an integrated circuit device in one embadiment.
the integrated circuit device includes an insulator located over a substrate, a plurality of
microelectronic devices, a plurality of dielectric layers located over the microelectronic devices,
and a plurality of interconnects. Each of the microelectronic devices includes: (1) a
semiconductor feature having a thickness over the insulator, a first surface opposite the insulator
and a sidewall spanning at least a portion of the thickness; and (2) a contact layer having a first
member extending over at least a portion of the first surface and a second member spanning at

least a portion of the sidewall. The interconnects extend through ones of the dielectric layers,

wherein at least one of the interconnects electrically couples ones of the microelectronic devices.

The foregoing has outlined features of several embodiments so that those skilled in
the art may better understand the detailed description that follows. Those skilled in the art
should appreciate that they may readily use the present disclosure as a basis for designing or
modifying other processes and structures for cairying out the same purposes and/or achieving the
same advantages of the embodiments introduced herein. Those skilled in the art should also
realize that such equivalent constructions do not depart from the spirit and scope of the present

disclosure, and that they may make various changes, substitutions and alterations herein without




sem conductor devices. The integrated circuit device 600 al so includes

i nterconnects 640 extending along and/or through one or nore dielectric

| ayers 650 to ones of the plurality of mcroelectronic devices 610. The .
dielectric layers 650 may conprise silicon dioxide, Black D a n%§%)6and/or
other materials, and may be forned by ¢vD, ALD, PVD, spin-on At g®and/ or
other processes. The dielectric layers 650 nmay have a thickness ranging
bet ween about 2000 Angstrons and about 15,000 Angstronms. The ‘i nt erconnects
640 may conprise copper, tungsten, gold, alum num carbon nano-tubes,
carbon fullerenes, a refractory netals and/or other materials, and may be
formed by CVD, ALD, PVD and/or other processes. Thus, the present

di scl osurderirhneg beudesspaitmnd soet etthe present devibses. i ncl udi ng, in one

enbodi nent, an insulator |ocated over a substrate, a sem conductor feature
and a contact |ayer. The sem conductor feature has a thickness over the
insulator, a first surface opposite the insulator, and a sidewall spanning
at least a portion the thickness. The contact |layer has a first nenber
extendi ng over at |least a portion of the first surface and a second nenber
spanning at |least a portion of the sidewall. The present disclosure also
provi des a nethod of manufacturing a mcroelectronic device. In one

enbodi ment,” the nethod includes form ng an insul ator over a substrate and
10 23 June 2006 form ng a sem conductor feature having, a thickness over
the insulator; the sem conductor feature further having a first surface
opposite the insulator and a sidewall spanning at |east a portion of the

t hi ckness. The nethod al so i ncludes form ng a contact |ayer having a first
menber extending over at |least a portion of the first surface and a second
menber spanning at |east a portion of the sidewall.




A transistor device is also introduced in the present disclosure. In one
enbodi nent, the transistor device includes an insulator |ocated over a
substrate, a gate |ocated over the insulator, source and drai n regi ons.on
opposi ng sides of the gate, and source and drain contacts. u'%QE(go%e and
drain regions have a thickness over the insulator, and each have a first
surface opposite the insulator and a sidewall distal fromthe gate and
spanning at |east a portion of the thickness. The source and drain contacts
each have a first nenber extending over at |least a portion of a
correspowdiAag I OLsMIvaEry fsace and a second nenber spanning at | east a portion
of a corresponding si dewaII The present disclosure also provides an

i ntegrated cifrcui t gl%}/eec mmcd one eonntl)q_g%l ment, the integrated circuit

devi ce includes an TRSGIFATY Eioca(f S5V a substrate, a plurality of

m cr oel ect r oninGnstRWIr esied aveﬁ)lalslﬁta;krlaite}/ of di eI ectric | ayers | ocat ed over the
m croel ectroni c_dev ces, d | i [ néer conne ch of the

T or ol ot r o EmFaYH G R o Gerdet otk i il b rutior PG ed AV g o

t hi cknessypeyirihd ineildtstsaHdat lewaB spdnnbilp a8 1aftaGOrtRARO Hictiw clilres; m&sul ator and a
sidewal | spanning at | east a portion of the thickness; and 2% a contact

| ayer havi ng &oRR¢ &aver puimgarirameamir Ry crsig ovar ) leasst pottigpphthohrsofurfae fir st
surface 204 sgcon@ERAMBARE!: @@@Q@Iﬂ&glﬁtoftﬂ&%maﬁ portion of the sidewall.
The interconnects extend through ones of the dielectric layers, wherein at
| east one of the interconnects electrically couples ones of the

m croel ectronic d f _sever al
enbodi nents so thf’lz}lli{fJ %ﬁ%gg?@&n{f&ﬁ&ghrﬁ%oﬁ% O(r??ﬁén%g] c%g{hfcgc%f% e?nst nd t he

det ai | edhdesdntpptider setvat! nfaibeovighe Thoselagki [ 1ed in the art  shoul d
appreciate that they may readily use the present disclosure as a basis for
designing or nodifying other processes and structures for carrying out the
sane purposes. andfiardeachbathimy th@einsmrﬁwﬁnh@@eﬁuﬂﬂu&m@@m}bodi ment s

i ntroduced herein. Those s EI |1ed in the %t ShOl.ll| al so . realize that such
equi val eREPESASHF istiRBRE A ot BHAPT of FEPRAY 15T RS thinkpestoipe 68t t he
present ahgiiSolastFes. and that they may make various changes, substitutions
and alterations herein wthout

4, The device of claim 2 wherein the portion of the semiconductor feature
interposing the msulator and the second member of the contact layer has a thickness of less than

about 100 Angstroms.
5. The device of claim 1 wherein the contact layer comprises a third member
connected to the second member and interposing a portion of the insulator and a portion of the

semiconductor feature.

6. The device of claim 5 wherein the third member of the contact layer has a

thickness of at least about 10 Angstroms.
7. The device of claim 1 wherein the contact layer comprises metal.

8. The device of claim 1 wherein the contact layer comprises metal silicide.




11 23 June 2006 departing fromthe spirit and scope of the present
di scl osure. 12 WHAT IS CLAIMED IS: 23 June 2006 1. A mcroelectronic
device, conprising: an insulator |ocated over a substrate; a sem conductor
feature | ocated over the insulator and having a thickness, a f%rﬁé rface
opposite the insulator, and a sidewal l{sspanning at |east a portion of the
t hi ckness; and a contact |ayer having a first nenber extendi ng over at
| east a portion of the first surface and a second nenber spanning at | east
a portion of the sidewall. 2. The device of claim| wherein a portion of
the sem conductor feature interposes the insulator and the second nenber
of the contact layer. 3. The device of claim2 wherein the portion of the
semi conduct or Peat utle flevicsropekimd vilein the edrédcblayerrdmphess setwdindiciienber  of
the contact |ayer has a thickness of at |east about 50 Angstrons. 4. The
device of claim2 wherein the portion of the sem conductor feature
i nt er posi ng t héli nstihadayiceahdiatthé wieorttec aetdoeleyafcompeses aivkdatlicidayer has a
t hi ckness of |ess than about 100 Angstrons. 5. The device of claiml
wherein the contact |ayer conprises a third nenber connected to the second
menber and i nt étposTimdesicpof thion! ehechehé amtcalbpar camprigs pera higeof t he
sem conductor feature. 6. The device of claim5 wherein the third nenber of
the contact |ayer has a

12, The device of claim | wherein the contact layer comprises metal oxide.

13. The device of claim | wherein the first member of the contact layer has a

thickness of less than about 400 Angstroms.

14. The device of claim | wherein the semiconductor feature comprises silicon.

15.  The device of claim 1 wherein the semiconductor feature comprises silicon and
germanium.

16.  The device of claim 1 wherein the semiconductor feature comprises silicon and
carborl.

17. The device of claim 1 wherein the semiconductor feature comprises silicon,

germanium and carbon.

18. The device of claim 1 wherein the semiconductor feature has a thickness of at

least about 400 Angstroms.

19. The device of claim 1 wherein the semiconductor feature has a thickness of at

least about 100 Angstroms.
20. The device of claim | wherein the insulator comprises an oxide.

21. The device of claim | wherein the insulator comprises silicon nitride.




t hi ckness of at |east about 10 Angstronms. 7. The device of claiml| wherein
the contact |ayer conprises netal. 8. The device of claiml wherein the
contact |ayer conprises netal silicide. 13 23 June 2006 9. The devi ce of
claiml1l wherein the contact |ayer conprises cobalt silicide. }ﬁmel e
device of claim1l wherein the contacti ayer conprises nickel silicide. 11.
The device of claim1l wherein the contact |ayer conprises netal nitride.

12. The device of claim 1l wherein the contact |ayer conprises netal oxide.
13. The device of claim1l wherein the first nenber of the contact |ayer has
a thickness df2.| esRietihde: @bttt 140QrAngs titson®r cddpristhelidevicaigfie cl aim 1
wherein the sem conductor feature conprises silicon. 15. The device of
claiml1l wherein the sem conductor feature conprises silicon and gernani um

16. The device3of cihaidmide dhengiinvichen e mscRduehscl SRLYIEICRMRET Ses
silicon and carbon. 17. The device of claim 1 wherein the sem conductor

feature c@ﬁ%?@ses silicon; germanium and carbon. 18. The device of claim1l
wherein the sem conductor feature has a thickness of at |[|east about 400
Angstronms. 19. The device of claim1 wherein the sem conductor feature has
a thickness of?4at Thedatceahelatm 100 emySe mewsior cgnprifhes bienddeeidsflaxskai m 1
wherein the insulator conprises an oxide. 21. The device of claim1l wherein

the insul ator conprises silicon nitride.
25. The device of claim 1 wherein the substrate is a silicon-on-insulator (SOI)

substrate having an insulating Jayer interposing a semiconductor layer and a bulk substrate, the
mnsulator 1s defined in the insulating layer, and the semiconductor feature is defined in the

semiconductor layer.

26. A transistor device, comprising:

an insulator located over a substrate:

a gate located over the insulator;

source and drain regions on opposing sides of the gate and having a thickness over the
insulator, each of the source and drain regions having a first surface opposite the insulator and a
sidewall distal from the gate and spanning at least a portion of the thickness; and

source and drain contacts each having a first member extending over at least a portion of
a corresponding first surface and a second member spanning at least a portion of a corresponding

sidewatl.

27. The device of claim 26 wherein a portion of at least one of the source and drain
regions interposes the msulator and the second member of a corresponding one of the source and

drain contacts.

28. The device of claim 26 wherein the interposing portion has a thickness of at least

about 50 Angstroms.




14 23 June 2006 22. The device of claim1 wherein the insulator conprises
silicon oxynitride. 23. The device of claim1l wherein the insul ator
conprises a high-k dielectric material. 24. The device of claim1l wherein
the insulator conprises a buried oxide |ayer. 25. The devi ce of f claiml
wherein the substrate is a silicon-onqinsulator (SO) substrate ""RAVi'ng an
i nsul ating |l ayer interposing a sem conductor |ayer and a bul k substrate

the insulator is defined in the insulating |layer, and the sem conduct or
feature is defined in the sem conductor |ayer. 26. A transistor device,
conprising: an insulator |ocated over a substrate; a gate |ocated over the
i nsul ator; source and drain regions on opposing sides of the gate and

havi ng a thi cki¥ess Thvéevitchd claimglvateain the acdp @fngtpb@ics 0t € &i@neks dF Rl

regi ons rface opposite the insulator and a sidewall

di st al f%%%t?ﬁaﬁl@gggtﬁ spannl ng at least a portion of the thickness; and
source and drain contacts each having a first nenber extending over at

| east a porti an of n24Gorr sg?ngi ng fi rsﬁ)eﬁsurfa e and a second nenber
spanni ng at | east A"pdFiGeshe Frlﬂ&?b thioAg O S eiengteland dimin pRigcidevi ce of
cl ai m 26 indiedceianhial Ilﬂamﬁdr@ﬂm@f:te&-% i&ﬁﬁ:&p(ﬂﬂﬁg%coh@%eﬁg&"aﬁg nﬁ&‘g sg{ rﬂoneQI ons
i nter posg)g the insul ator and _the second nenber of a corres one of

t he sour @& NgABSUIAPTAPA 2 e8iea of & compponring ageof @éswceﬂﬂéﬁm@@gwherel n the
i nterposing portion has a thickness of at |east about 50 Angstrons.

31. The device of claim 26 wherein the third member has a thickness of al least about

10 Angstroms.

32. The device of claim 26 wherein at least one of the source and drain contacts

comprises metal.

33. The device of claim 26 wherein at least one of the source and drain contacts

comprises metal silicide.

34, The device of claim 26 wherein the contact layer comprises cobalt silicide.
35. The device of claim 26 wherein the contact layer comprises nickel silicide.
36. The device of claim 26 wherein at least one of the source and drain contacts

comprises metal nitride.

37. The device of claim 26 wherein at least one of the source and drain contacts

comprises metal oxide,

38. The device of claim 26 wherein the first member of at least one of the source and

drain contacts has a thickness of less than about 400 Angstroms.

39. The device of claim 26 wherein at least one of the source and drain regions

comprises silicon.



15 23 June 2006 29. The device of claim26 wherein the interposing portion
has a thickness of |ess about than 100 Angstrons. 30. The device of claim
26 wherein at | east one of the source and drain contacts includes a third
menber connected to a correspondi ng second nenber and interpo§5m%egmgortion
of the insulator and a portion of a cofg espondi ng one of the sourcé and
drain regions 31. The device of claim26 wherein the third nenber has a
t hi ckness of at |east about 10 Angstrons. 32. The device of claim 26
wherein at | east one of the source and drain contacts conprises netal. 33.
The device of 4@l aiTHe26vivheriin Zdtwileeasit 1@ReoRlorihecseunsedanddra n
contacts conprises netal silicide. 34. The device of claim 26 wherein the
contact PHYEPCCHHNZEEESTEEBAM™ silicide. 35. The device of claim 26
wherein the contact |ayer conprises nickel silicide. 36. The device of
claim?26 wherein at | east one of the source and drain contacts conprises
netal nitridetl 37.Thrievigfenfictsen @p vdierimat d&sigmeoéihy satrct ersdraionegiofs t he
source a i conprises netal oxide. 38. The device of claim
26 mhere?ﬂn@%g§$?§gg$ﬁgﬁ er of at |east one of the source and drain
contacts has a thickness of |ess than about 400 Angstrons. 39. The device
g:c | I(:l(:glnm ]2_2 %er eIT@]e %lé-vicleeo"%s&ainqag W(P]]Z:re;[nha ISSEI(S)'(UOrng%f %@%Og&?‘én% rael Irggrllc?ns conpri ses
comprises silicon, germanium and carbon

43.  The device of claim 26 wherein at least one of the source and drain regions has a

thickness of at least about 400 Angstroms.

44. The device of claim 26 wherein at least one of the source and drain regions has a

thickness of at least about 100 Angstroms.

45. The device of claim 26 wherein the insulator comprises an oxide.

46.  The device of claim 26 wherein the insulator comprises silicon nitride.

47. The device of claim 26 wherein the insulator comprises silicon oxynitride.

49, The device of claim 26 wherein the insulator comprises a high-k dielectric
material.

50. The device of claim 26 wherein the insulator is comprise a buried oxide layer.

51. A method of manufacturing a microelectronic device, comprising:

forming an msulator over a substrate;
forming a semiconductor feature having a thickness over the insulator, a first surface

opposlte the insulator and a sidewall spanning at least a portion of the thickness; and




23 June 2006 40. The device of claim26 wherein at |east one of the source
and drain regions conprises silicon and germanium 41. The device of claim
26 wherein at |east one of the source and drain regions conprises silicon
and carbon. 42. The device of claim 26 wherein at | east one of_the_squrce
and drain regions conprises silicon, gernmani umand carbon 4323 1182%8vi ce
of claim26 wherein at | east one of the source and drain regions has a

t hi ckness of at |east about 400 Angstrons. 44. The device of claim 26
wherein at | east one of the source and drain regions has a thickness of at
| east about 100 Angstrons. 45. The device of claim 26 wherein the insul ator
conprises an oxide. 46. The device of claim26 wherein the insulator

conpri ses si | fosB RS cPpRefdayen havimha igbwraker sk tcrding ariep6! lndser epion highd frsul at or

conpri segrfkd h&ﬂﬂse@?ﬁﬁr}hxrﬁbéﬁi%pannﬂx% at [ERE 2 Y66 Bf ﬂ’iﬁt 518!:\%1{“ 26 wherein the
i nsul ator conprises a high-k dielectric materi al . The device of claim

26 wherein the insulator is conprise a buried OXIde Iayer 51. A nethod of

nanUf actur I ngSZa mﬁ{CQI%ﬂ%tJfQ[ylrﬁ 5@'%' 0(&)9!‘?;9\ df%ﬁergg ICOH &C%Yr}%]uan nSU| at or

over a substrate; formng a senicond uct ature havin e RIS Sov er

t he |nsdhavﬁﬂ?ﬁaaﬁdﬁ@@ﬂ@udﬁ@&@erwbbuwmmaIahe i nsul at or and a sidewal |
spanning at least a portion of the thickness; and 17 23 June 2006 form ng a
contact |ayer having a first nmenber extending over at |east a portion of
the first 53. The method of claim 51 wherein the portion of the semiconductor feature

interposing the insulator and the second member of the contact layer has a thickness of at least

about 50 Angstroms.

54. The method of claim 51 wherein the portion of the semiconductor feature
interposing the insulator and the second member of the contact layer has a thickness of less than

about 100 Angstroms.

55. The method of claim 51 wherein the contact layer includes a third member
connected to the second member and interposing a portion of the insulator and a portion of the

semiconductor feature.

56. The method of claim 51 wherein the third member of the contact layer has a

thickness of at least about 10 Angstroms.

57. An integrated circuit device, comprising:
an insulator located over a substrate;
a plurality of microelectronic devices each including:

a semiconductor feature having a thickness over the insulator, a first surface
opposite the msulator and a sidewall spanning at least a portion of the thickness; and

a contact layer having a first member extending over at least a portion of the first
surface and a second member spanning at least a portion of the sidewall;

a plurality of dielectric layers located over the plurality of microelectronic devices; and



surface and a second nenber spanning at |east a portion of the sidewall.
52. The nethod of claim51 wherein a portion of the sem conductor feature

i nterposes the insulator and the second nenber of the contact Iayer 53
The nethod of claimb51 wherein the portion of the seniconductgg 2&

i nterposing the insulator and the secgnd nenber of the contac P has a
t hi ckness of at |east about 50 Angstrons. 54. The nethod of cIa|n151
wherein the par t . p Lnsul ator
and the secon%ﬁﬁ&%g%?fgkg% ggg%%%ggy%tgéggQﬁﬁggghtﬁﬂk'Réggﬂ%gx£p%§ ‘tHan
about 100legshgstaf treplurBBy inTHreonret b oderofnnettais wn&lof Wrar ety toheicorit@ctnid ayer

i ncl udes ? third nmenber connected to the second nenber and interposing a
portion o The insulator and a portion of the sem conductor feature. 56.
The net hod of cIa|n151 wherein the third nmenber of the contact |ayer has a
t hi ckness of about nt egrated circuit device,
Compr 19 g b | nbu EERUE SURPBAGAR SB 5P Epe PoatI AT ¢ o
nicroelermQﬂh@md@ﬁhﬁﬁ@1ﬁ&@bmﬁﬁﬁhﬂdﬂﬂ@wmaﬂ&ﬁﬂhmﬂwwm&iwfﬁ&ﬁkﬂkﬂdﬁ@Ving a

t hi ckness over the insulator, a first surface opposite the insulator and a
si dewal | ¥PEAHIEG at |east a portion of the thickness; and a contact |ayer
having a first nenber extending over at |east a portion of the first
surface and a second nenber spanning at | east a portion of the sidewall; a
plurality of @Pel ebligipeepiggetsuil grapcodclaved’ vhwelpoapsalitiycopfact layers

m croel echhan cBmgx%é' Lifidd m%gejc%ng&tehqggc&pgﬁondmg second member and interposing a

portion of the insulator and a portion of a corresponding semiconductor feature.



a plurality of interconnects extending through ones of the plurality of
dielectric layers, at |east one of the plurality interconnects
i-nterconnecting ones of the plurality of mcroelectronic devices. 58. The
integrated circuit device of claimb57 wherein a portion of ea%pmﬂg dope
sem conductor features interposes the insulator and the secon n% a
correspondi ng contact |ayer. 59. The integrated circuit device of claim57
wherein ones of the contact layers inlude conprise a third nenber
connected to a correspondi ng second nenber and interposing a portion of
the insulator and a portion of a correspondi ng sem conductor feature. SO
MOSFET W TH MULTI - SI DED SOURCE/ DRAIN SI LI CI DE ABSTRACT A microelectronic
devi ce incl udi ng aRAIASUPBESrWIBHAMEH TOWEPLER SMBRCEANIRA [ SHesdipanduct or
feature and a contact |ayer. The sem conductor feature has a thickness over
the insulator, a first surface opposite the insulator, and a sidewal |
spanning at least a portion of the thickness. The contact |ayer has a
first menb&BSERAGHI ng over at |east a portion of the first surface and a
second nmenber Spa'};nrln[ag)e%ctromggevwe 1 8u xlng(;)gn x%fsu Eltgrelogalttgaeg\\lf?alr 11 subls:tlra €, al
semiconductor feature and a contact layer. The semiconductor feature has a thickness over the
insulator, a first-surface opposite the insulator, and a sidewall spanning at least a portion of the
thickness. The contact layer has a first member extending over at least a portion of the first

surface and a second member spanning at least a portion of the sidewall.



