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di sclosure relates generally to mcroel ectronic devices and, nore
specifically, to a mcroelectronic device having a nulti-sided source/drain
silicide or other contact, a nethod of manufacture therefor, and an
integrated circuit incorporating the sanme. Transistors and ot her

sem conductor devices typically i ncl dde source and drain regi ons 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 vias 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 progressively thinner. Consequently, the
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regi ons becones increasingly difficult to maintain wthin desired
guantitative ranges. Device scaling is also limted by the dianeter of the
vias and other interconnects extending through the interlevel dielectric

| ayers of ghbgdRbemgpnnect structure. That is, while the feature size of
active devices may be further decreased, a m ninum contact area nmust be 2
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and net hod of manufacture thereof that addresses the above-di scussed issues.
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



BRI EF DESCRI PTI ON OF THE DRAW NGS Aspects of the present disclosure are best
understood fromthe follow ng detailed description when read with the
acconpanying figures. It is enphasized that, in accordance with the standard
practice in the industry, various features are not drawn to scale. In fact,
the dinensions of the various features may be arbitrarily increased or
reduced for clarity of discussion. %ig. 1 illustrates a sectional view of
one enbodi ment of a mcroelectronic device constructed according to aspects
of the presaitinedifecagsionee apj graimrepiph gaticiddy cy xBTS Hafecsasmhe forpwst her
embodi ment..of & fuch ARHSEHERB} SadeWi G EsurtAnsbiHE Lodagccording to aspects of
t he present di'scl osure. Fig. 3 1llustrates a sectional view of another

enbodi nent of a mcroel ectronic device constructed according to aspects of
the present di schewudipgly Syl is negded ip [hegsty ateics aBE PEHRE of memsiaghredpdsendi nent s

~of a portig (QL$§$gggggg{g%mgggﬂg&gpturing a mcroel ectroni c device according

“to aspects of the present disclosure. Fig. 5 illustrates a perspective view
of anot her enbodi ment of a microel ectronic device constructed according to
aspects of the present disclosure. Fig. 6 illustrates a sectional view of one

enbodi mrent of an integrated circuit device constructed according to aspects
~of the prggeRt piissRIPFHHIR OPTREWRLRINNSCRI PTION It is to be understood that
the foll owng discrosure provi des nany different enbodi nents, or exanpl es,
for inplementing different features of various enbodiments. . Specific
exanpl es of conpéﬁéﬁ?§f@ﬁ8“éﬁﬁéﬁ@@ﬁ%ﬁﬁ§b&?@n%%¥¥WﬁB€6ﬂﬁéP%ﬁWW6d?@#ﬂlify t he
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intended to be limting. In
the standard practice 1n 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. v -



-addi tion, the present disclosure may repeat reference nunerals and/or letters
in the various exanples. This repetition is for the purpose of sinplicity
and clarity and does not in itself dictate a relationship between the

vari ous enbodi ments and/or configurations discussed. Mdreover, the formation
of a first feature over or on a second feature in the description that
follows may include enbodinents in which the first and second features are
formed in direct contact, and nay also include enbodi nents in which
additional features may be forned interposing the first and second features,
such that the first and second features may not be in direct contact.
Referring to Fig. 1, illustrated is a sectional view of one enbodi nent of a
m cr oel e@rEMIEB BYseRIPPPogONSt ruct ed according to aspects of the present

di scl osure. The mcroel éctronic device 100 includes a substrate 110, an
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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 located 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 gallilum 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 (SOI)
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 insulator 120 may

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



4 120 may al so be a buried oxide (BOX) |ayer, such as that fornmed by
separation-by-inpl anted- oxygen (SI MOX) or wafer bonding. The SIMOX

technol ogy is based on ion-inplanting a high- dose of oxygen ions into a
silicon wafer, such that the peak concentration |lies beneath the silicon
surface. After inplantation, the wafer is exposed to a high-tenperature
anneal (possibly ranging between ab6ut 1150 C and about 1400 C) to forma
substantially continuous stoichiometric |ayer of silicon-dioxide. Such a BOX
| ayer rraW@h@Eta}sb bak byicd 9pldat(BOXo fryaneuch @t thehiopoed bowsarefion-bhenpiafter-. The
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After bopging, a substantial portion of the silicon fromthe Si wafers is
removed, leaving a thinned |ayer of silicon. The 1 C devices are built in
this remaining thinned silicon |layer, which now exists over the oxide
present at the WH@bPadee By eRRlok s PoNetcer Sat arhelcamgafbrst (Whenzwomﬁral so be
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bonded area spreads laterally over a substantial portion of the wafer area in 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,
atomic 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,~
AlL;O,) 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 SO



present disclosure, the insulator 120 may conpri se oxide, silicon oxide,
silicon nitride, silicon oxynitride, hafnium oxide, zirconium oxide,

al um num oxi de, a haf ni um di oxi de-al um na (Hf Q2- Al 203) al |l oy, conbi nati ons,
t hereof and/or other materials. The insulator 120 may have a thickness
rangi ng between about 5 Angstrons and about 100 Angstrons. The sem conduct or
feature 130 maybe defined fromthe sPlicon or other seniconductor |ayer of
the substrate 110 in enmbodi nents in which the substrate 1 10 is an SO 5
substrate. The sem conductor feature 130 may al so be forned by depositing a
sem conductor |ayer over the insulator 120, such as by ALD, CVD, PVD, netal
i nduced lateral crystallization (MLC), epi, and/or other processes, and CW
and/ or other nmethods may be enployed to attain a desired thickness of the
sem condyeiteie. I%ﬁmlcvh@cmmmmdmm@y albalyeibormab yhiepsithgeguanbhdiciopat t er ned,

such as m.conductor feature 130. In
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about 400 Argigstroms I n one enbodi ment, the thickness ¥ eater than
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first sygfiaess aRPPRSLLE tHe BEried NS4 @ Lr 120, and a sidewal |l 138 spanning at
| east a portlo%?r%if the thi ckness T T, . Q}Le(p the enbodi mrent shown in Fig. 1, the

sidewal | 138 substanti al Ity spans t he th| ckness T1. In one enbodinent, the
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carbide, silicon carbon, silicon germanium carbide, silicon germanium carbon and/or other
materials, and may bave 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 Ti. In the
embodiment shown in Fig. 1, the sidewall 138 substantially spans the thickness T;. 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 Fi'g. 1, the second member 148 substantially spans the sidewall 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 silicide,
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.



sem conductor field-effect-transistor (MOSFET) or other type of transistor.
Accordingly, the sem conductor feature 130 nay be doped with a p-type
i-mpurity (such as boron) and/or an n-type inpurity (such as phosphorous).
The contact |ayer 140 ‘has a first nenber 144 extending over at |least a
portion of the first surface 134 of the sem conductor feature 130. The
contact |ayer 140 al so has a second' 6nEnber 148 spanning at |east a portion
of the sidewall 138 of the sem conductor feature 130. In the enbodi nment
shown in Fig. Rerdh§ §econdimmmbars 148 suhsleantriaadthy capadsmchher (8d dewal | 138,
extendi ng substantially uninterrupted between the first nenber 144 and the
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manufacture to the sem caonductor feature_130 and the contact |ayer 140 shown
in Fig.ﬂiqmeﬁghéggFFmWHEMEQE%%H“W§Wﬁ§W:gﬁgg@6%§"W3V”§B%H“i &Yt M ckness T, of
the semi GERdHE! The MRRLME €, h3B3Bay ASo bdledsNRaraibbodiotBRbstsigywn in Fig. 1. In
contrast, the second nenber 248 is isolated from the insulator 120 by a
portion 235 of the sem.condyctor feature 230. |Ln one enbodi nent, the
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about 100 Angstrons. Referring to Fig. 3, illustrated is a sectional view of
anot her Teptisaicistenipfevigg 800 includes a semiconductor feature 330 and a contact layer 340

second

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 i1s 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 accdrding to aspects of the
- >sent 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 in 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 efching processes may be employed to pattern the



m croel ectronic device 100 shown in Fig. 1, herein designated by the

ref erence nuneral 300. The mcroelectronic device 300 includes a

sem conductor feature 330 and a contact |ayer 340 having first and second
menbers 344, 348 that are substantially simlar in conposition and

manuf acture to the sem conductor feature 130 and the contact |ayer 140 shown
in Fig. 1. However, the contact Iayéﬁ 340 al so includes a third nenber 349

i nterposing portions of the insulator 120 and the sen conductor feature 330.
In one enbodi nent, the third nmenber 349 of the contact |ayer 340 has a

thi ckness T3 that is greater than or equal to about 10 Angstrons. Referring

to Fig. 4a, illustrated is a sectional view of one enbodi nent of the
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illustrated is a sectional view o croéle 91 ®& 300 shown in
Fig. 4aundsrcat babselgiven? bt agehofenmemdficiot ayee.404,ras fHogn idlpigamel Fig. 4c,
portions of the senmiconductor |ayer 404 have been rem)ved to formthe
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layer 404, such as if the etch forming the void 406 is more or less selective to the insulator 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 Fig. 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 isotrlopic 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
Ulustrated 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 multipie-gate



undercut the insulator 120 but not the sem conductor |ayer 404, as shown in
Fig. 4c. That is, the void 406 may conprise a recess in the insulator 120 and
the sem conductor |ayer 404, as shown in Fig. 4b, or nmay conprise a recess
in the insulator 120 but not in the sem conductor |ayer 404, as shown in
Fig. 4c. In enbodinents in which the _void 406 includes a recess in the

i nsul ator 120 and the sem conduct or ﬁayer 404, as shown in Fig. 4b, the void
406 may not be centered on the interface between the insulator 120 and the
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| ess selegal Vg L0 bheohdasul ator 120 than the sem conductor |ayer 404. |In one
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t he Semsggr@gyﬁ¥n% B&agﬁm 3304 sdcB6d L R ad b thieur0d 1. 448, aml%m&@éathb@;ats | ayer

340 may ornedgby anket deposition of a contact material, suc by
ALD, Cvbrd feyixondadiordeatiat iSo0r. diod £xampde, Herthipt soegmdsctorThaugpos il bnaof t he
cont act terial -be. by an isotropic.pro su that the void 406 may
e o S S R AR R

ot her w sempahhieronédiuts Sded,iSAéb.t he contact | ayer 340. As descri bed above, the
contact |ayer 340 may include first, second and third nenbers 344, 348, 349.

Referring to Fi.g. 5, illustrated.is. .a per tive view of e iment of a
nicrOeIectroniéﬁﬁgvyggegﬁﬁﬂégﬁg P@@?gﬁm§8%§?§$ﬁaEF%O%s%g%%gqﬁpagﬁﬁ present

di scl osupgnedlonertcheespbhdinsdiieabethe eerhioctiduetnt featiifee SBC 5T, ElHerRRiad devhge 500 is

a FinFET. §] ﬂyg&_ asgecH§ oilkhe q r.esent gjsclfsur are ahfo applicabl e
andl o FRYERT SAUEGDD BT €° FE Ry R B CrtrSTaE 8 PEHTUE iy SPRAe- gat o
tr ?nsl istlgresmookwbh grEiatie Mok anshsé OkStirstdohibie4gaiey Ik RAS Fisd @FSsecamd ot her
mul t i e-gate
P me%lbers 544a, 548a, the first member 544a extending over at least a portion of a surface 535a 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. 5,

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 S00 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 T1, Ta, TiN, TaN, NiSi, and CoSi. The biasing feature 550 in the illustrated embodiment
‘extends from at Jeast 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 inclpde 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



8 transistors, and may be enployed in a nyriad of applications, including
sensor cells, nmenory cells, logic cells and others. The m croel ectronic
devi ce 500 includes an insulator 520 formed over or integral to a substrate
510. The mcroel ectroni c device 500 also includes first and second

sem conductor features 530a, 530b. |n one enbodi ment, the sem conduct or
features 530a, 530b are source/drain’regions. The first and second

sem conductor features 530a, 530b are connected by a third sem conductor
feature 530c. For exanple, the third sem conductor feature 530c may be a
channel region, possibly having a dopant type opposite a dopant type of the
first and second sem conductor features 530a, 530b. The m croel ectronic

deVI ce 5}%3569’1' c%gddc%lféﬁ% g}'OE%t T%ancr O dﬂl((:lo C{"laC.g 540?&83@304% f ar ITEd over

correspondi ng ones of e sem con eatures Priéelfsticst and
second lmhmm@ﬂ@ﬂl&ablasmatm;ﬁSDérosu@&toanioreadrﬂtlye ssinfdoh@fctor Fea@¥RPQAE.L i on and
manuf acture to the contact |ayer 140 shown in Fi g. 1. For exanple, the first

contact 540a may.¢d. A [ 48a,. the first
member 5443 extendin m%% 11§§t[agé§qts§§&%8? ot C’E%Ordfr‘é@z SSBHBHRE { he fi 1 st

seni condmmlfcﬂﬂVfceé@QJmstSm acemding Itrea&pemmfdhmﬂhﬁrdxﬁvﬂaﬁares PRORicagutat | east a

portion 538a of the first sem.conductor feature 530a. In the
enbodi m%l(r?l%mt q%Iv ? &y\{?eﬁe R TEpgent thch55p§8t58% ﬁg gesaghgbmigroelergoms r st

cont act d54@a neytbe nd;ﬂarsuhsd afvt edrhpe, URd iteratddRiedt RR/1IWBEN;nt NesT a'pﬂ&&lxt_l}fe mber
544a and t he lln itjo égo substantially spanning the sidewall 538a. The

mi cr oel 8EPFEITE 8‘8?/ LEBHO’ IEYehs Y ‘PﬁéF[EPHéteﬁBlOé%PW@OIF@MV@F@SSSO i nt er posi ng

the fi rsxbsan@hltyemmdtos@moesaﬁthmice@eté&r@ﬁcééﬂ@es15@3%0 a0dl stpanRkng Lhe third
sem congduct 0{ feature 530c. In one enbodi nent, the bidsing feature 550 nay

be a tralsilst 81 YEPRECUESY: E?(%‘ﬁtﬂ“éﬂec“f’ﬁ‘é dB‘f‘%@lﬁrﬁ@;mEé@ inteeco5BBtoryd/oonpr i se

doped pednyiedidd ©@Re GNASRbHHRE AlI o FRRAHE e ViEesBb Glahah &y g, TN
TaN, Ni Sl and CoSi. The biasing feature1 eEf 50 H?“t?th y ﬂ%rtlﬁg‘le SHbmngodi ment
630. The microelectronic devices 620 may be or comprise metal-oxide- semlconductor field-

effect-transistor (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 dielectric 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.

Thus, the present disclosure introduces 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



extends fromat least partially between the first and second sem conduct or
features 530a, 530b, subsequently wi dening and termnating at a third
contact 540c, which is substantially simlar to the first and second
contacts 540a, 540b. Mreover, as shown in Fig. 5, the biasing feature 550
may include a boss, wedge, fin or other type of protrusion 555 extendi ng away
fromthe sem conductor features 5304%. For. exanpl e, the protrusion 555 may
extend to a height H, over the sem conductor features 530a-c. The
m cr oel petinhgnisendeviucer ﬁﬂﬂreﬂ”&yinalas‘,bichmd MdethairdLbi(eChdf pecnicdnayesr fentier posi ng
t he bi asiﬁg{fg fgaturfe 55 om.one_ or L (} e;s sem conguct or features
530a- c. URAF SRV hG THSE a&f OF@OSHGI uErY attomciln |asS’ 8" Se ki GHE VPR PBE B ré
enbodi neathi®hesan Thd’hﬁl@t@dﬁ(ﬁilﬁﬂmc Ri¢saintingevice: GO mongtdrﬂmtneadmae@wr@lu&g to
aspects of the esent closure. The integrated .circuit device 600 is one
envi r onheht! 1§30 Zsﬂ’ﬂ”écl? Oégﬁélsfft§”BFcetaﬁg aéﬁ)@%%%‘é@ﬁ?%%ﬁ@ﬁé@l REYPHItE  devi ces
may be didgl.gnented. For exanple, the integrated circuit device 600 includes a
plurality of mcroelectronic devices 610 | ocated on or in a substrate 630,
one or nore of which is sub;tantlall m | ar to one or f the
m croel ect r oni ¢ UGB EEV190H 2159 Fprodserg n %@r?%\ﬂ)ﬁ foppire. Ff“gq.i’e R SV R
r espectihyehiisiof B8viddisdaRk BCIHkORioE 10davd 685 2 6lriBY: he: bl senmect ed and/ or
connected to one or nore other microelectronic devices 620 manufactured on or
i n t he Bk WUESe apBlainTHROTH WropaS ¥ &0 tha &4F cad seoe wridyirya coradonpri se
met al - oy denSeMaarnd Hegogg hdve8l ifeiaRbd SCt mkhRNRIS AR LMIRTES yirs Kl REETS and/ or
ot her conventi onal fut ure-devel oped sem conductor devices. The integrated
Ci r cui topdesik tle lewtcalasfba pipeyaldbgali frite the gatn eed $26408 étxltﬂ@mlpqﬂgombﬁhg and/ or
thr OUQth(a{}x%ssor"thggﬁcéjﬂngld?gr%%dncfa Lsae)é@\{ v@@%rsttgie @ﬁex?én@&%%v@nj a"ﬂ'ie% t' ty of
m croel ectronic devices f 1'ectri c yer r| se silicon
di oxi deportBinad k cDrapedchgriyst amddcgrand otdverd marklberrlsaarmmvaamtbam;pob@nfocﬁa med by CVD,
ALD, PVDfr SSB n- og}decoatl ng and/ or other processes. The dielectric |ayers 650
may hav@ &Y HIEkHESS 't angi ng bet ween about 2000 Angstrons and about 15, 000
Angstrons. The interconnects 640 nmay conprise copper, tungsten,

The present disclosure also provides an integrated circuit device. In one embodiment,

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 ma‘ 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 carrying 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



gol d, alum num carbon nano-tubes, carbon fullerenes, a refractory netals
and/or other materials, and may be fornmed by CvD, ALD, PVD and/or ot her
processes. Thus, the present disclosure introduces a nmicroel ectronic device
including, in one enbodinent, an insulator |ocated over a substrate, a

sem conductor feature and a contact |ayer. The sem conductor feature has a
t-hi ckness over the insulator, a firstlsurface opposite the insulator, and a
sidewal | spanning at |east a portion the thickness. The contact |ayer has a
first nenber extending over at |least a portion of the first surface and a
second nmenber spanning at |east a portion of the sidewall. The present

di scl osure al so provides a nethod of manufacturing a mcroel ectronic device.
| n one ahedh ek nd B RS had bREL pAes. figumng an Insulator over a substrate
and 10 formng a sem conductor feature having a thickness over the insulator,
the sem conductor feature further having a first surface opposite the

i nsul ator and a sidewall spanning at |east a portion of the thickness. The
nmet hod al so includes formng a contact |ayer having a first nenber extending
over at |least a portion of the first surface and a second nenber spanning at
| east a portion of the sidewall. A transistor device is also introduced in
the present disclosure. In one enbodinent, the transistor device includes an
i nsul ator | ocated over a substrate, a gate |ocated over the insulator,
source and drain regions on opposing sides of the gate, and source and drain
contacts. The source 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 nmenber extending over at |east a
portion of a corresponding first surface and a second nenber spanni ng at

| east a portion of a corresponding sidewall. '



The present disclosure also provides an integrated circuit device. |,; one
enbodi nent, the integrated circuit device includes an insul ator |ocated over
a substrate, a plurality of mcroelectronic devices, a plurality of
dielectric layers | ocated over the mcroelectronic devices, and a plurality
of interconnects. Each of the m croel ectronic devices includes: (1) a

sem conduct or feature having a t hi ckdéss over the insulator, a first surface
opposite the insulator and a sidewall spanning at |east a portion of the

t hi ckness; and (2) a contact |layer having a first nenber extending over at

| east a_port.i L girst surface and a second nenber spanning at |east a
portio —deWwal— The i nterconnects extend through ones of the
dielectric layers, wherein at |east one of the interconnects electrically
coupl es onesl.of theicrekrioslieddvicencanmsiigces. The foregoi ng has outlined
features of sevekflleq%gdéggg&%rgg,that those skilled in the art may better
under st and fﬂé@ﬁe(g(F% aescrlpfloh that follows. Those skilled in the art
shoul d appr ecieatcendoat faatueylonmyt sveadicliysulise ahiBapigeshitkna SAlroSurRceas a basi s
for designi.ng or  nodifying other processes and structures for carrying out

t he san‘éo%ﬁﬂPegB%‘é?laé‘?fd?r@ra 5 ,agw%ﬁ”{gﬁéﬁ?@é@gﬁgﬁ\? Hedyeoest 2ahe enbodi nent s

i ntroduced hehghf laytNQseeSKirkil@anbon i BRIAT dves BAtsta BdrEoh offiB@kidsz&irtat such
equi val ent constructions _do not depart fromthe spirit and scope of the

pr esent2nddissEmnd g igmacT spritafhica Ry, Raedeyati ous changes, substitutions
and alterations herein without 11 departing fromthe spirit and scope of the
present disclosure. 12 WHAT IS CLAIMED |S: 1. A mcroel ectroni c device,
conpri si ng: 2-an Theddvie of clhigchwbercovarorizengaitist seaisondusta deftwo marpess  f eat ur e

| ocat eqh?}/?ﬂlat%r'zqui %Ssgéo%g%enﬁ@gohﬁygﬂgac@la Qj ckness, a first surface opposite
the insu 5ior, ané a sidewall spanning at [east a portion of the thickness;
and

3. The device of claim 2 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.

4, The device of claim 2 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.

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.



a contact |ayer having a first menber extending 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 claim1l wherein a portion of the sem conduct or
feature interposes the insulator and the second nenber of the contact |ayer.
3. The device of claim2 wherein the portion of the sem conductor feature

i nterposing the insulator and the seddnd nenber of the contact |ayer has a

t hi ckness of at |east about 50 Angstrons. 4. The device of claim2 wherein
the portion of the sem conductor feature interposing the insulator and the
second nenber of the contact |ayer has a thickness of |ess than about 100
Angstronms. 5. The device of claim1l wherein the contact |ayer conprises a
third member 900nn@ﬁé@ééxck%ftsﬂa§n $ SGOR HEREL ﬂ?&ob%%@@g%@%% gortion of the
i nsul ator and a portion of sem conductor featu eV|ce of claim
5 wherein the third menber of the contact |layer has a thickness of at |east
about 10 AngStl{)OmsThe evi g%fglgf‘{ﬁp Qxfemq}léi#omv%t \M)& 811{1%1&9%0 qnhc%t | ayer
conprises neta evi ce o clal erein cont act ayer conpri ses
nmetal silicide. 13 9. The device of claiml wherein the contact |ayer

b I h
ayer compri ekt brer REpr iy GRS R p B sl R i e n e

contact | ayer conprlses metal nitride. 11 The device of claim| wherein the
cont act Iayer6?o devi ce. of cla| | wherein the

first menber MEERERRE g kb e B op e St e piin About. 400

Angstrons.

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 1 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
carbon.

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

germanium and carbon.

18. The device of claim | 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

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

21. The device of claim 1 wherein the insulator comprises silicon nitride.



14. The device of claim 1l wherein the sem conductor feature conprises
silicon. 15. The device of claiml|l wherein the sem conductor feature
conprises silicon and germanium 16. The device of claim1l wherein the
sem conductor feature conprises silicon and carbon. 17. The device of claim1l :
wherein the sem conductor feature conprises silicon, germanium and carbon.
18. The device of claim1 wherein thé seniconductor feature has a thickness
of at - | east about 400 Angstronms. 19. The device of claim1l wherein the

sem conductor feature has a thickness of at Ieast about 100 Angstrons. 20.

The devi ce of,.cl ai wher.e i ns| ri ses,.an oxide, 21. The

devi ce of clé?ntljﬁ%é?@?ﬁﬁfkﬁnH gﬁthg ngattf% LG TP MY de. 14 22. The
device of claiml wherein the |nsulator conprises silicon oxynitride. 23. The
devi ce of cI |n1| rein the in r.conprises.a hj di electric

mat eri al . 3The ggg? ‘%Fgﬁ?él EW‘ %F@anfﬁﬁm?ﬁ§htgggk‘%@ﬁﬁ??ses a buried
oxi de |&MQ&uﬂ25. The device of claim1l wherein the substrate is a

silicon-on-insulator (SOT) substrate having an insulating |ayer interposing
a sem conductor layer and a bul k substrate, the insulator is defined in the

insulating |ayer, Tﬁ@@evtda%féﬁm ¢ QMEGERE ink@abHERndrSedef-Radx i 14RE
sem conduct or | ayer. A transi stor device, conprising: an i'nsul ator

| ocat ed over a substrate,

25.  The device of claim 1 wherein the subsirate is a silicon-on-insulator (SOI)
substrate having an insulating layer interposing a semiconductor layer and a bulk substrate, the
msulator is 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

sidewall.

27. The device of claim 26 wherein a portion of at least one of the source and drain
regions interposes the insulator 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.



a gate located over the insulator; source and drain regi ons 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
sidewal | distal fromthe gate and spanning at |east a portion of the

t hi ckness; and source and drain cont gts each having a first nenber extending
over at |east a portion of a corresa nding first surface and a second nenber
spanning at |east a portion of a corresponding sidewall. 27. The device of
claim 26 wherein a portion of at |east one of the source and drain regions

i nterposes the insulator and the second nenber of a correspondi ng one of the
source and drain contacts. 28. The device of claim 26 wherein the

i nterposin ti ' i t out 50 .Angstrons. 15 29.
The. dovi co_of ol ai m36 snor el e o e edaShe p Rt A9 Brness of

| ess ab¥hott tRBACA b0sKAGSt roms. 30. The device of claim 26 wherein at |east
one of the source and drain contacts includes a third nmenber connected to a
correspondi ng second nenber and interposing a portion of the insulator and a
portion of a ¥brrdpdadinef dam 25fwlehen gotascacalthedsatandewiiobmiak. The device

of claim j thir nber has,.a thi ckness of at |east about 10
Angstro?@&gg%hﬁ%ﬁgggéggégn%?f@ﬂgﬁﬁ?ﬁﬁmﬂﬁﬁﬁﬁ?ﬁmgpw S64nddpETPesing heetddur ce and
drai n_covfttacinsulatooapira mesorEtaabre3ndidhencde viceoured akl Biipvfaher ei n at | east
one of the source and drain contacts conprises netal silicide.

31. The device of claim 26 wherein the third member has a thickness of at 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 {east 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.



34. The device of claim26 wherein the contact |ayer conprises cobalt
silicide. 35. The device of claim 26 wherein the contact |ayer conprises

ni ckel silicide. 36. The device of claim26 wherein at |east one of the
source and drain contacts conprises netal nitride. 37. The device of claim
26 wherein at | east one of the source and drain contacts conprises netal

oxi de. 38. The device of claim26 whdfein the first nenber of at |east one of
the source and drain contacts has a thickness of |ess than about 400
Angstrons. 39. The device of claim 26 wherein at |east one of the source and
drain regions conprises silicon. 16 40. The device of claim 26 wherein at

| east one of4Qher@ﬁ@?%@”ﬁﬁ&“ﬂPQWHWF@byéﬁﬁ““E8gﬂFP§@§6@FV#@BﬁqéWH ger mani um
41. The ggwiseesiRfonGh@bdindBuherein at | east one of the source and drain

regi ons conprises silrcon and carbon. 42. The device of claim26 wherein at

| east one of the source and drain regions conprises silicon, germani um and
carbon 43. The dey}.qe,Qfo(Clah Mk 26 MIEf $1a8 Ak ok 82Sby NSk hE; SRUr ce_and
drain regions has a thickness of at least about 400 Angstrors. 44. The

devi ce ofmmlsed nhi26 awherlminn at | east one of the source and drain regions has a
t hi ckness of at |east about 100 Angstrons. 45. The device of claim26 wherein
the insul ator conprises an oxide. 46. The device of claim26 wherein the

i nsul at or coffpri Ss dsiide dohimizt mheiein 4 Teast the ofithy iseecaodndatradh regZmswher ei n t he

i nsul at or coqprises silicon oxynitride.
comprises silicon, germanium and catbon

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 Iayér.

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

forming an insulator over a substrate;
forming 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



49. The device of claim 26 wherein the insulator conprises a high-k
dielectric material. 50. The device of claim26 wherein the insulator is
conprise a buried oxide layer. 51. A nethod of nmanufacturing a

m croel ectronic device, conprising: formng an insulator over a substrate;
formng a sem conductor feature having a thickness over the insulator, a
first surface opposite the i nsul atof’and a si dewal | spanni ng at |east a
portion of the thickness; and 17 form ng a contact |ayer having a first
menber extendi ng over at |east a portion of the first surface and a second
menber spanning at |east a portion of the sidewall. 52. The nethod of claim
51 wherein a portion of the sem conductor feature interposes the insulator

and the secabghifgabertadfiaykhieneent @etmdneysetxiehidg olbean@Ehoshref Ghrifm 51
wherein the portion of the senjconductor,fe&;gre i nt erposing the insul ator
and t he'"SaHY AsHBEmBIef FRenpGAERERS § BYFED tdle d¢ilckness of at |east about
50 Angstrons. 54. The nethod of claim51 wherein the portion of the

sem conductor feature interposing the insulator and the second nmenber of the
contact |ayer: hasthameHiogiohelasn of whesa apReien ohHi§ e itomluaivg SaiuemiBlerSss The

net hod gf jGlh@lofualinvieb el Rehbe SeRtBEhctIA¥er 1ncludes a third menber
connected to the second nenber and interposing a portion of the insulator and

a portion of the sem conductor feature. 56. The nethod of claim51 wherein

st Foma Te30e 18 nkA8ASPBLALS: WANER YR3ReRn e CNRAR: flor B past about 10

Angstrons. 57. An integrated circu
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 insulator 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



an insulator |located over a substrate; a plurality of m croel ectronic devices
each including: a sem conductor feature having a thickness over the
insulator, a first surface opposite the insulator and a sidewall spanning at
| east a portion of the thickness; 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 |least a portion of the st¥ewal | ; a plurality of dielectric |ayers
| ocated over the plurality of mcroelectronic devices: and 18 .a plurality of
|t or connect ¢ FREERA! R elPet R GHEe BP irpe HPLp Rt e etadePre F ayer .

at | eastasone @thdh@apl untakbdngcis itteteppAREsed dtleroang el higoepasmef t he

pl urali tg of mcroelectronic devices. 58. The integrated circuit device of
cl ai m 57KK&rein a portion of each of the sem conductor features interposes
the insulator and the second nenber of a corresponding contact |ayer. 59.
The integrated circuit device of claim57 wherein ones of the contact |ayers
i ncl ude conprPfse &bt HicE@tcteisal deod el St wherewsmoepoH ¢rieiskcond menber
and i nt efRRShMGR fealREtinOPo s thdi@siiNSUna IR se@Rd ndnRef &4 aoébn%po%dﬁl‘gr respondi ng

sem conductor feature.
contact layer.

59. The integrated circuit device of claim 57 wherein ones of the contact layers
include comprise a third member connected to a corresponding second member and interposing a

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



