INTEGRATED CIRCUIT SYSTEM WITH A FLOATING DIELECTRIC
REGION AND METHOD OF MANUFACTURE THEREOF TECHNICAL
FIELD [0001] The present invention relates generally to an integrated circuit
system, and more particularly to an integrated circuit system with a floating
dielectric region. BACKGROUND ART [0002] Integrated circuits find
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video cameras, portable music players, printers, computers, etc. Integrated
circuits may inchN® ¥3EhkoIa (dnMAXTITA AEVIRIS TEHER KO evices and
their interconnections. [0003] Active devices are typically comprised by
metal-oxide-semiconductor field-effect transistor (MOSFET) devices, which

generally include a semicondﬁem@g%ﬁlaﬂgving a source, a drain, and a
channel located between the source and drain. A gate stack composed of a
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typically located directly above the charnel. During operation, an inversion
PRESBHAEPNHR 20 EYREAHHIr BHdyR R VaHahHerliBediden thE8blirce and drain

when a voltage is applied to the gate. Both p-channel and n-channel

MOSFET technologies are available and can be combined on a single

substrate in one technology, Balfe§GROUND ART

complementary-metal-oxide-semiconductor or CMOS. [0004] Scaling of
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' elfp cont?’ol fatc up and parasitic capacitance pro%slerﬁs, which are common
Ifgrapissetsmiictures. This form of vertical device isolation is commonly
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insulator I%er §t§plca_lly an oxide) that has been buried within a silicon
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roblems,.as they are.commanly plagued. elf-heating and external serie
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reduction in self-heating; a lower external series resistance, improved short

PeRARRFL | e ChaMIED | B a5eyiodegesiqre available and can be combined on a

single substrate in one technology, called complementary-metal-oxide-semiconductor or
CMOS.

[0004] Scaling of CMOS configurations has become a major challenge for the
semiconductor industry. To obtain high performance and consistent operation of these
CMOS structures, a form of vertical device isolation has been developed to help control
latchup and parasitic capacitance problems, which are common for these structures. This
form of vertical device isolation is commonly referred to as silicon-on-insulator (SOI). SOI
technology is based on an insulator layer (typically an oxide) that has been buried within a
silicon substrate, thereby effectively electrically isolating any devices formed on the upper
silicon surface. However, SOI type devices are not without their own problems, as they are
commonly plagued by self-heating and external series resistance problems that can degrade

the performance of these devices.



sidewall junction capacitance under a gate. In view of the ever-increasing
commercial competitive pressures, increasing consumer expectations, and
diminishing opportunities for meaningful product differentiation in the
marketplace, it is increasingly critical that answers be found to these

(G951l e ks reedettiine ayas-ifcre sy ndad senisdverewstsysieiprané method of

fAHCIBOR GsheRld Wﬁt@ﬂ%&&%@@%%&'@&%(@% pddseyen Qiealariy QQWer
to the critical necessity that answers be found to these problems. [0006]

XRAOMLIES HrESEMODIERG YrdvehBEerP BN stlrght M BHY&efoprkstign in
s1hawemgttmtaughtapmuggesteﬂlalygsmutmﬂslawdofhths eza:lﬂtm&stmghe@ﬁmermal
(Frob ms have Ion%ﬁuded those skilled in the art CJ_O URE OF TH
C casin umer X ecta 10118, %TTPAD mPes for
€ présent invention provi ed'a me nufacture
n@ﬁmhgﬁtbgme@ diftanimtayigre m ihelodirkgtnbrovidi ntﬁglecs'@emgb' letyiaeabdharamnveers
birRlAYes apda éﬁm%tﬁyerﬁ%ﬂm e %%Wﬁl@l%é(éﬁ?g aQwehthe sfﬁllEdc@(?famprove

forming the third layer to form an island region underneath the active device;
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Rvesthe dlaatingsecond layer; an active device over the island region; and a
fourth layer around the island region and the floating second layer. [0009]
Certain embodiments of the invention have other steps or elements in

addition to or in placeﬁs@gég@ﬂtw}@ﬁ@vglﬁlfgﬁteps or element will

become apparent to those skilled in the art from a reading of the following
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drawings. BRIEF DESCRIPTION OF THE DRAWINGS [0010] FIG.I is a
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ﬂgel@l@gtgg@){grlgyeform a floating second layer. [0014] FIG. 5 is the structure of

FIG. 4 after forming a fourth layer around an island region
[0008] The present invention provides an integrated circuit system including: a substrate

including a first layer; a floating second layer with an undercut over the first layer; an island
region over the floating second layer; an active device over the island region; and a fourth
layer around the island region and the floating second layer.

[0009] Certain embodiments of the invention have other steps or elements in addition to or
in place of those mentioned above. The steps or element will become apparent to those
skilled in the art from a reading of the following detailed description when taken with

reference to the accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0010] FIG. 1 is a partial cross sectional view of an integrated circuit system in an initial

stage of manufacture in accordance with an embodiment of the present invention.



and a floating second layer. [0015] FIG. 6 is the structure of FIG. 5 after
removal of a second spacer and a gate cap. [0016] FIG. 7 is the structure of
FIG. 6 after subsequent processing steps. [0017] FIG. 8 is a flow chart of a
method of manufacture of an integrated circuit system in an embodiment of
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those skilled in the art to make and use the invention. It is to be understood
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herein is defined as a plane parallel to the plane or surface of the substrate,
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ease of description generally show similar orientations, this depiction in the FIGs. is arbitrary

for the most part. Generally, the invention can be operated in any orientation.

[0021] Where multiple embodiments are disclosed and described having some features in
common, for clarity and ease of illustration, description, and comprehension thereof, similar
and like features one to another will ordinarily be described with similar reference numerals.
[0022] For expository purposes, the term “horizontal” as used herein is defined as a plane
parallel to the plane or surface of the substrate, regardless of its orientation. The term
“vertical” refers to a direction perpendicular to the horizontal as just defined. Terms, such as

” LEIT3

“above”, “below”, “bottom”, “top”,

LTINS

side” (as in “sidewall”), “higher”, “lower”, “upper”,

“over”, and “under”, are defined with respect to the horizontal plane, as shown in the figures.
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or illustration. Any aspect or embodiment described herein as an "example”
or as "exemplary" is not necessarily to be construed as preferred or
advantageous over other aspects or designs. [0026] The terms "first",
"second”, "third", and "fourth" as used herein are for purposes of
(W92 Hrehtiatiomberpesssingle paned balgiamsadesndspryibenconseigadl 25 Hhairagist,
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both the singular and the plural unless otherwise indicated. [0028] The term
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region that helps to control self-heating, external series resistance, short
agrsHineIdeH8REs, and/or sidewall junction capacitance under a gate. [0030]
(006 5. Th8 wvhichiatqwsedepict biyivaay :ati exampleaanseo okfymlinitadiofurpdres of
emplary process flow for the formation of an integrated circuit system an
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prehognventional processes that are well known within the art and not
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~understood that many modifications, additions, and/or omissions may be
indisefeto the below described process without departing from the scope of the
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alnclde more fewer, g other sieps. Addiionaly sieps, may be petformed in,,
avny sultadié order withSut'¢ (flépalr1 Ing rSn¥'the scope of tHe pPesenff nvention. >
cf0bBdiMaoreavien] itastaothe appreciated that the integrated circuit system of
[HRPTRSERTHISHRSUIR MAY dRUES ARy AR RSt B IEsH ROG HEUIER S ircuit

(e.g., active device structures) in which the current flowing between two
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cipansisterpadenalgagate transistor, a fin-FET, or an annular gate transistor.
[0030] FIGS. 1-8, which follow, depict by way of example and not by limitation, an
exemplary process flow for the formation of an integrated circuit system and they are not to
be construed as limiting. It is to be understood that a plurality of conventional processes that
are well known within the art and not repeated herein, may precede or follow FIGS. 1-8.
Moreover, it is to be understood that many modifications, additions, and/or omissions may be
made to the below described process without departing from the scope of the claimed subject
matter. For example, the below described process may include more, fewer, or other steps.
Additionally, steps may be performed in any suitable order without departing from the scope
of the present invention.

[0031] Moreover, it is to be appreciated that the integrated circuit system of the present
disclosure may include any number of multi-electrode devices (e.g., active device structures)

in which the current flowing between two specified electrodes is controlled or modulated by



[0032] Moreover, it will be appreciated by those skilled in the art that the

techniques of the present embodiments can be used to fabricate an

integrated circuit system, for example, an active device, using existing

conventional NFET, PFET, and CMOS compatible process technology,
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bhativeeheiiBRiseihetnd aroae shiled dirSifedror Avkbitratay Bydareiansd itaggether
defpptiedsaind sontitllalaetegdebAcaarainglsuathoygic e esmbgdisnantivices, and
dqlsc itzled e[jeliln are presented as for forming a single active device
methods describe crein, . . .
Structure, the methods may be used to form multiple active device
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respect to a single device structure, itis to be understood that the system
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more of a c bi&%técin of NF ive device structures and PFET active
PRI RN T o e DOt oG (RS BSOS
daswrke O moneBM OB strectures. b [R08eMaraebier, ihésanibe devaerdiBod not

iRLhG A saaled CUCHIRSIE MO DR ASIRh LG RMRRAEEE WS ices in

described herein can be used within processor components, memory
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to form multiple active device structures.

[0036] For example, it will be appreciated by those skilled in the art that although the
present embodiments are generally depicted with respect to a single device structure, it is to
be understood that the system and methods described herein are applicable to one or more
NFET active device structures, one or more PFET active device structures, and/or one or

more of a combination of NFET active device structures and PFET active device structures

that may be cooperatively connected together to function as one or more CMOS structures.



digital signal processor components, micro-electromechanical components,
optical sensor components, and so forth, in numerous configurations and
arrangements as may be needed. [0038] In some embodiments, the active
device 102 can be formed over, on and/or within a substrate 104 by
[(M¥BriVeMiorardepasitide, pritestaingthphbrolitsamtapiycaihdystehihg) manufactured
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substrate 104 may include any material, Configuration, or thickness that
abMy SRRy AReread sireanss EMaBrePlRe formation of active and/or passive

[0041] Generally, the second layer 108 may include an insulating material and can be
referred to as a buried layer because it is positioned between the first layer 106, which can be
referred to as a bulk layer, and the third layer, which can be referred to as a thin layer. By
way of example, the second layer 108 may include an oxide, such as silicon dioxide.
However, it is to be understood that other insulating materials commonly known within the
art, and not repeated herein, can be used.

[0042] As an exemplary illustration, in at least one embodiment, the substrate 104 can be
formed by a SIMOX (Separation by IMplanted OXygen) process or by a SmartCut process.
Moreover, it will be appreciated by those skilled in the art that the substrate 104 may also

include a fully depleted SOI type structure.



device structures. [0044] In general, the active device 102 may include a gate
112, a gate dielectric 114, a channel 116, a first spacer 118, a second
spacer 120, and a gate cap 122. [0045] In some embodiments, the gate 112
may be formed from conventional materials including doped and undoped
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induction of a charge in the channel 116 when an appropriate voltage is
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piatefiais.for 7 NFET and PFET devices. In at least one embodiment, the
gate dielectric 114 may include a multi-layer structure, such as a first layer of

[ dxiddaatiadidesrg %%y é’ehiﬁ?‘ﬁlf( Frapepgierials 1nclud1ng but not limited to,

silicon oxide, silicon oxynitride, silicon nitride, a silicon oxide/nitride/oxide stack, a high-k
dielectric material (i.e., one having a dielectric constant value greater than silicon oxide), or a
combination thereof. However, it is to be understood that the type of material chosen for the
gate dielectric 114 is not limited to the preceding examples; for example, the gate dielectric
114 may include any material that permits induction of a charge in the channel 116 when an
appropriate voltage is applied to the gate 112. In accordance with the scope of the present
embodiments, other materials, which may be known to those skilled in the art for gate
structures, may also be used for the gate dielectric 114.

[0048] The gate dielectric 114 can be formed by thermal oxide, ALD, CVD, or PVD. The

gate dielectric 114 may also include a multilayer structure and/or different materials for



[0049] It will be appreciated by those skilled in the art that the thickness of the
gate 112 and the gate dielectric 114 can vary with the design specifications
and/or the current technology process node (e.g., 45nm, 32nm, etc.) for the
active device 102. [0050] The first spacer 118 may include dielectric

Nifateriwl SELEHag s oide lcashiorid embedingnt i titsndibleesad, lddtrprefaedinly a
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technl(g[ue_s including, but not limited to, physical vapor deposition, chemical
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ot limited tq, chemical vapor osition and physical vapor. deposition
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_include any type of stress-inducing material that transfers its inherentor
iSApmert winsssisah dicride tho serndnapiel 120628 Sedremeshesgilicon nitride.
Fextension wpgien, mndii asopmeriand draiaregion. 4hisitpicases, Heipes with
neERSEIDGGIng. Majeral max. el e, & ComRERsIVE/IGRSIIe SESet: 100 can be
memorization material, a‘compressive stressed material, and/or enslie
faireddmdavatetinbf Bylwapotf exdndple, entthefiest topabenitdi8vapel/dephegtion
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layer, the first spacer 118 and/or the second spacer 120 can transfer their
eipRAfisie Yt tsnth aPaetivE d aA dnetyde i H IR asHAlof amorphous
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materials chosen for the first spacer 118 and the second spacer 120 are not
MERREEH hB1dPitle TRAMPIRSS dhatisrasdineriae lanydeiatelsBr R alisevditaaerial.
BRQdgTateky hight eteheaalctivity petweers theifiistispacond 1364 the iflude the

second spacer 120, electrical isolation of the gate 112, selective etching of
C?ﬂ%‘%ﬁ%%{?ét%?fo%fess memorization layer, tLe t?rg spacer l% ang}or the secoild spacer

120 can transfer their intrinsic stress to the active device 102 upon recrystallization of
amorphous regions within the active device 102 and/or areas around the active device 102.
Generally, such techniques permit the first spacer 118 and/or the second spacer 120 to impart
a compressive stress or a tensile stress upon the channel 116, thereby enhancing the amount
of current that can flow through the device.

[0053] However, it is to be understood that the type of materials chosen for the first spacer
118 and the second spacer 120 are not limited to the above examples and may include any

material that permits a moderately high etch selectivity between the first spacer 118 and the



introduction of a stress to the channel 116, and/or formation of a lateral
dopant profile within the material adjacent the channel 116. [0054] Moreover,
it is to be understood that the thickness and/or width of each of the first
spacer 118 and the second spacer 120 may determine, at least in part, the

s¢ooadiopnest d 28ublselgigeintiglioametl the gpde HiRd dlediviegidnngred theationtrae 404,

ilQuaregisianea eleckionl amact e dimensinzeban IancreiehRer @fthin
FIG. 2), the dimensions of a floating second layer 400 (of FIG. 4), and/or the

herBRifiiy) sharetisbeaheral d8posited stressor layer to the channel 116.
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vary with the desired size and/or dimensions of the island region 202 .
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[0056] Furthermore, it will be agreuated by those skilled in the art that
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structure.can.be formed by one or more spacers. [0057] The.active devjce
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skilled in the art that an isolafion structure (not shown), which may include a

BN G Pt fEl IstHtBRC S tFEEYaHEN a JoRiA| ORistishiest SRBBAL sthd@Uirs dugitp of
siathenisuitlahie isplationfealuies. gar beformed adjacent the active device

to_electrically isolate and/or separate the active device 102 from other
e, ot e R e S ST L PR BT cer
stdietectiic dratericd suchnassiliconf txidessiboor nitsicded dresiticom] sryctridd, 1nis
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structure of one or more dielectric materials. 9 [0059] Referrirég now to FIG.

[¥SHeréhs idctne Wi Ktueriralse meude dheepfoetsdig theh as a nitride or an

oxynitride cap that can be formed over the gate 112, thereby helping to protect the gate 112
during subsequent processing steps.

[0058] It will be appreciated by those skilled in the art that an isolation structure (not
shown), which may include a shallow trench isolation structure, a local oxidation of silicon
structure, and/or other suitable isolation features, can be formed adjacent the active device
102 to electrically isolate and/or separate the active device 102 from other devices. In some
embodiments, the isolation structure can be made from a dielectric material such as silicon
oxide, silicon nitride, or silicon oxynitride. In other embodiments, the isolation structure may

also include a multi-layer structure of one or more dielectric materials.



third layer 110, of FIG. 1. Generally, the third layer 110 can be removed from
the regions adjacent the second spacer 120, commonly referred to as a
source/drain region 200, thereby exposing a portion of the second layer 108
not covered by the active device 102 for subsequent processing. In such

(29 s Riferpoetionvopb thEStRir thtagiaris 9o ventipveithéioin DO thefssquperdsiparthe
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third ar%‘er 110 underneath the active device 102. This remaining portion of
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region 202 can function as the channel .116 of the.active device 102. [0060
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l%iég(%%\t ég\e/eialea\l/rilc% ff& ion 202. However, it is to be understood that the size
and/or dimensions of the island region 202 can be larger or smaller than the
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and/or dimensions of the island region 202 can be manipulated to cover
theofshend dRgionrdi exteitsishitedivhhaeriria Raldepit st daisy opdgeent the
iskoldregndorain wgisnsnthembiinelpingdowaluce shthsaliesl Fegistorecof be

the actiye device 102, [0061] It will be appreciated by thos illed in the ar
SRRy o e LR T Sir e B Q) AN e lnd
r@i’@l@@éd hrefvehat wpséqueddymt_méd sbu@amd/draiimmtmhfrthe island
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hereby helping to reduce series resistance) and subsequently formed
depsagipspaadhsotitignamydisionsgibHy daresrcchiFad e e N0k Fayerample,
tHee sGze thi/firstilayesid)rahdhasubsiiie A04ta s eatesutheinateanrddgiernd

ath. [0062] In general, the third la erég;LO can be etched using.a process
o S LA L obenY DR G AR B thgheres

h@kptnglaygdmdﬂbawb@ ed:sjlaedqasiﬁguaartpznid@tt@pl@@rocess, such as reactive
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those skilled in the art that such an anisotropic etching process will help to

Peréve matirssranting emtaisslard reggiom i hesetsptholeTiee SRIEGatindpdrain
elfeAskar ticabmerientatipndb aliiksubstantiallynpeprndionlar te: RANAIQI6 (thereby
hgllfl)ﬂ%ct% ?efdtllgc% %eer('fgsngslg a%[:ej)oz?rfdltsu%(s)equently formed deeply doped source and drain
regions can be connected to a bulk layer (e.g., the first layer 106) of the substrate 104 to
create a thermal conduction path.

[0062] In general, the third layer 110 can be etched using a process that is selective to the
second layer 108. In at least one embodiment, the third layer 110 can be etched using an
anisotropic process, such as reactive ion etching (RIE), to form the island region 202. It will
be appreciated by those skilled in the art that such an anisotropic etching process will help to

prevent undercutting of the island region, and thereby, form the sidewall 204 in a vertical

orientation that is substantially perpendicular to the major surface of the second layer 108. It
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will also be appreciated by those skilled in the art that by forming the sidewall

204 with a vertical orientation that is substantially perpendicular to the major

surface of the second layer 108, a subsequent isotropic etching of the

second layer 108 can be better controlled. [0063] However, it is to be
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removal of the third Jayer 110 while minimizing any detrimental etching
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e 0 AL PDEORRe jor 10 pDELEEATY ro vl

o idehindtlaco b)adsi mininbelose thalistinen e gichimoesathuphnsicoastivhidevice

1pamipgecamalning Roians: alhasetens et 195 iaupned ayer the first layer
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the island region 202. However, it is to be understood that the shape of the
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not to excéed a width dimension W from underneath the island region 202.

sipgg fdhsredsht e bt aE sriden arhenboRndgreRn’ (evderihe s kadregion
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interface with Q) island regj 02, By way of example, the undercut 300 .
LB TR by SISl B DL BN g DR e b el
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oSt SLBRTe 8, 0 DRSS 208 MR Arecton BB
interface with the island region 202. By way of example, the undercut 300 can be formed by
employing an isotropic etching process that removes an amount between about five percent
(5%) and about ninety five percent (95%) of the width dimension W. In a preferred
embodiment, the undercut 300 can remove an amount substantially equivalent to the width
dimension W.

[0066] In another embodiment, the undercut 300 can be formed by employing an isotropic
etching process that removes a predetermined amount of material (e.g., in a thickness and

width direction) that will not affect the ability of the second layer 108 to be strategically
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11 designed to optimize, control and/or alter the series resistance, the short
channel effects, and/or the sidewall junction capacitance under the gate 112
of the active device 102. [0067] However, it is to be understood that the
amount of material removed from underneath the island region 202 is not
dessgraskise, Qﬂfiatii’@ iregdrehrani¥ahattenshgnwersutc8BOmee MboeskmbubnnehiefifRets,
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source and drain region (e.g., by removm% material from the second layer
roggE (BN FIRPALITBNOT I8 fagidAv@se tabau st nfsekaile thereby

rd@(&ucgam\éélthguhﬁae. LBIGIRECATOBD iR (UM BEVICE NS aaiNIRXIBIMSI0IMd drain
ns and/or s E e and dral ?e |ons were co fln to the thickness of the
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I%M%émbhem@qetn’éslslambe rdlaiive gom2bicker layer. [0070] Furthermore,
the f nyeRiois alshelisvaiibat e Hr&q%&lﬂeﬁ% ¢AMPE1R R dI8h P rain

ormatlon of a depletion layer that can increase the’junction capacitance
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forming a void space underneath the active device 102 that can be
redgbsdquichiffnigdetvith a different material that can alter the capacitance and

[6¥RELri¢RAkthermore, the present inventors also believe that the undercut 300 can help to
disrupt the formation of a depletion layer that can increase the junction capacitance and the
sidewall junction capacitance under the gate 112.

[0071] It will be appreciated by those skilled in the art that the undercut 300 can be formed
by an isotropic etching process that is selective to the material of the third layer 110.
However, it is to be understood that the type of etch process employed to form the undercut
300 within the second layer 108 is not critical. What is important is that the selected etch
process provides a method for forming a void space underneath the active device 102 that can
be subsequently filled with a different material that can alter the capacitance and electrical

resistance of the active device 102.
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resistance of the active device 102. 12 [0072] Referring now to FIG. 4,
therein is shown the structure of FIG. 3 after further processing of the
second layer 108, of FIG. 3, to form the floating second layer 400. Generally,
the floating second layer 400 may now include a floating first region 402 and

[W7Rbakséentrpndregidi@do4. Teeefioiingpvactsdskyrsvigodf iElgefihediesiarther
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removed from over the first layer 106 can be aligned to the second spacer
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size and/or dimensions of the active device 102 and/or the island region 202.
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system I00. [0075] In general, the floating second |on 404 can be formed

r%y’ét%%dftﬁél%%@ﬁﬁ qEerlimoBtidsreAes ﬂﬁéhq spfagthseons! isgtenidPhran
béhabighlaysr cb@ﬁmu} ahleast eAR @Hbﬂddm%tséb&ﬂ%ﬁw $20QNGHECBIN of the

agfgv% Ol&el(%f by etCsl‘lldn g] tHe i? C%[%la eerr }tog VI un elrgt%t(gg e that t% size
ocess suc reac iveion etc proCess It WI be appreciated %/
amkfl(meiskdiswm thiglerfltvainguchcd argsotrddicetdiing gnocessalidk igdp tbe size

2RV MERGE JNAEIEHING Of I B QRBOGTITS SN AR A ANP B EGRYn I Ui e

the sidewall 406 in a vertical orientation that is substantlally perpendicular to
infserpieg sirevitraxseer tH first layer 106. However, it is to be understood that

[GoEsEtahinehpracassRaRIOYRd 10 foonhthes flaathagsaraA etching the second layer
108 via a process that is selective to material of the first layer 106. In at least one
embodiment, the floating second region 404 can be formed by etching the second layer 108
via an anisotropic process, such as a reactive ion etch (RIE) process. It will be appreciated by
those skilled in the art that such an anisotropic etching process will help to prevent further
undercutting of the floating first region 402, and thereby, form the sidewall 406 in a vertical
orientation that is substantially perpendicular to the major surface of the first layer 106.
However, it is to be understood that the etching process employed to form the floating second
layer 400 may include any etching process (e.g., wet or dry) that permits selective removal of

the second layer 108 while minimizing any detrimental etching effects upon the active device
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layer 400 may include any etching process (e.g., wet or dry) that permits
selective removal of the second layer 108 while minimizing any detrimental
etching effects upon the active device 13 102, the first layer 106, the island
region 202, the undercut 300, and/or the sidewall 406 of the floating second
19gtbe A4 lapeitHentesréslini iegioe dbdahstvoderhpt 308, sind wfthisesileveall 406 of

tl%xﬂ@(ﬁﬁ% QLthe PH@H@X% 106-aRMRESUThEL ARNEHRIE Y YRIMRISIRE of the area
thickness dimensions of the first S[%ﬁcer 118 and the second spacer 120.
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the methods, structures, and systems disclosed herein can help to eliminate
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junction capacitance between the gate 112 and other structures can be
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aapacianaey undeirthalgeld Lk cpnbe smlfwllaacause the thickness of the
ce channel can be very small tens of nan ters or less).
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to eliminate source/drain punc TOUE issues. Moreover, the

cbedipiiddRarscalinBishiags fiabsiisy s AABNSEEBNRF 1Al Hotoshout tens
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or epitaxially grown (€.g., via a selective’ epitaxial growth process) on or over

lagis g ekt BIthe mi &6 iyt ths frimatiensf sreplstiiodnsieht! g1 increase
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fourth layer 500 around and/or on the island region 202 and the floating second layer 400.
Generally, the fourth layer 500 can be deposited or epitaxially grown (e.g., via a selective
epitaxial growth process) on or over exposed portions of the first layer 106. In at least one
embodiment, the fourth layer 500 may include any material that permits thermal conduction
and/or electrical conduction by itself or upon doping. In other embodiments, the fourth layer
500 may include any material with a lattice constant value that exceeds the lattice constant
value of the material of the first layer 106, thereby permitting a stress inducing effect to occur

upon the channel 116.
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500 may include any material with a lattice constant value that exceeds the

lattice constant value of the material of the first layer 106, thereby permitting

a stress inducing effect to occur upon the channel 116. 14 [0079] By way of

example, the fourth layer 500 can be made from a deposited silicon-
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oS REET) HeMiee aH\eﬁH&ha@@Sﬁ%mﬁ 9%@1@9&'% tf@H&t(@eg}e\@cg ifoe layePET

of the fourth layer 500 may include a germanium content ranging from about
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ik dbe aive dayige 102 is an NFET device. By way of example a SiC
form of the fourth layer 500 may include a carbon content ran from about

(381 ety 19506 BotittHPLe Perdanidensr DUB £ Wi ea Br GateRi iyl

sitiseos kitlediinxihies aid dh ahibyde TIRDYINthaacEpiaxiate pror assfNFapa@sitiag By
the f. urthl thef th Ja obtaln rystaII ne structure
t?ﬁ]a?lse)s(ﬂ 1’:’il’ﬁlahyl gﬁtf%:%[ } é(—:-1$l(1:rll?/¥{3arsne on(g,nflaiﬂl ogn ofct%lé(?nrscto Fay%trr%%ng

friancpboaton@Percattl0%) or atbhl thigrigntetitn} 4D082] It will be appreciated by

e t r T 1 axia
s %%ﬁ%ﬁ%?m%ﬁﬁ%%f@?%i2?%?&’&%%"%%“% o i

Pragse 300 derapitinsiZBaHaunbilittial Yeriinatte lay @af) N PHAR pripptalline
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t Fqg)ourt{ll er 5 i)ll' can be gt jonally doped in-situ during deposition or

axia grow?ﬁ “eithar %lp ype dopant for a PFET device or an n-type

[Q!Bphnlrfmlarbd\@ﬁfﬁcm@wbby [bo8A}bndeneheitis tmbe GNUYstodikthatichef the
fuLthaye rlé?%@?%%ﬂ% lB%tﬂ"@fﬁ%gcﬁ%@HX é%%m&biﬁ%l%{pﬁ@é M8 Qe fourth

concentration. In accordance with the pres embodiments, the fourth Iayer

lay 00tk RS Ahyipdindial REENBRESA RSO NG AHERRTE devgtictance,
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multitude of deposmon parameters, such as
particular type of material or concentration. In accordance with the present embodiments, the

fourth layer 500 may include any material and/or composition with thermal conductance,
electrical conductance, and/or a lattice constant value that exceeds the lattice constant value
of the first layer 106. Additionally, the fourth layer 500 may also include one or more layers
with different lattice constant values, so long as the combined lattice constant value of the
one or more layers exceeds that of the first layer 106.

[0085] Furthermore, it is to be understood that a multitude of deposition parameters, such as
reactant flow rates, pressure, temperature, reactant materials, and thickness, can be adjusted
to modulate the stress within the fourth layer 500. Moreover, it will be appreciated by those
skilled in the art that the above parameters are not limiting and that additional parameters

may also be employed and/or manipulated to effectuate the purpose of forming the fourth
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reactant flow rates, pressure, temperature, reactant materials, and thickness,
can be adjusted to modulate the stress within the fourth layer 500. Moreover,
it will be appreciated by those skilled in the art that the above parameters are
not limiting and that additional parameters may also be employed and/or
layeaniPilsitidlel 20sedfeiedateicine] piligse SbabMainiag asre thsupthforBdage o500 wittve

J& RRewbied Mismal Stresadhatngliingreres thedsririmagce of the active
device 102 E]iyenhancin the carrier mobility within the channel 116. [0086]
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thickness of the fourth layer 500 deposited or epitaxially grown may include
obiy fRkKhBETRYY fermmited erediedtibo sEettay Wit dedhinkpasy that permits
clataadal @i aiivng op@eait Atafiitadetivadevicéuri}2opdarraver tikwilibe device

preciated by those skilled in the art that the foyrth layer 500 may, ext
L B Sl B 08 Ot AT 30 D5 3
extenthémbydutthelenhatrtiigiedebstibssonducings effeteupdnitiie dRANNEIFITS.1,
HORETEAROHIIRaI I iSlake WaRrslaaehas he,seleslive gaitaxy process of

the present embodiments provides flexibility for the device designer to
(98 2l hisipatyadicls b beendritatahatiRuicisrsient s by echttofiitg present
e@piayesndopiodidhickiessiccascaniratiate aedgoiite opaaipbypeptimiziog tiethe
. Stress inducing effect n the channel 116 by the fourth layer 500. [0088
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prirouirdethcopipused thortimss ioflithmgstéiad rpgiotheO0Ruard the Hohtirgurth layer
sggcond layer 400 that a conduction path for self-heating can be provided that
was previously blocked by unetched buried oxide (BOX) layers, thereby

[M088ind 16 ErriRale S@fRe Atitry Preprersclrintntsmto s SPaaitast PGt

sivapprreiataddyphiasss dfiliediimtae @b iaiam e aeiehatdnB Q¥oheyGamo that
impede. the mobility of carriers (e.g., thermally and electrically) to the bulk
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conductive path can be created that was previously blocked by the second
laggferarogmpgdel dher MRBIENCIRf therHsET fag redictante ah¢he'ecticalibyfedheopulk

sﬂ%&:ﬁ@, thereby increasing the thermal resistance of the active device 102, which can lead
to self-heating.

[0089] By forming the floating second layer 400 and the fourth layer 500 pursuant to the
present embodiments, a conductive path can be created that was previously blocked by the
second layer 108, of FIG. 1. As such, the thermal resistance of the active device 102 can be
lowered, thereby effectively minimizing the self-heating effect common to prior SOI
structures. This thermal conduction path (e.g., from the channel 116 to the fourth layer 500
and then to the first layer 106) for heat dissipation can be further enhanced by forming a heat

sink (not shown) on a bottom surface 502 of the first layer 106.
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lowered, thereby effectively minimizing the self-heating effect common to
prior SOI structures. This thermal conduction path (e.g., from the channel
116 to the fourth layer 500 and then to the first layer 106) for heat dissipation
can be further enhanced by forming a heat sink (not shown) on a bottom
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layer of prior SOI devices has been eliminated. As such, the present i
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including, but not limited to, wet or dry.etcggrocess etch techniques, single
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spacer 120 and tlﬂle ate cap 122 is n(?t critigalll, Wlﬂat is importlzlant is that the
ste CtCT‘l %fO(ieﬁeS. owever, 1t 1s to be understo that the, %’ (SX0) Cflt?'] prociess sele ?Q to
selected etch process removes the second spacer 120 and the'gaté cap
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the structure of FIG. 6 after subsequent processing steps. InPgenera, a
AR LRI 3REKSIEHTE00 hiagdie Fbfnibe indradsgiRIw Be pht/ itheat R3sh layer

sg@ncentration of impurities relative to a source/drain 702. In at least one
odiment, the sour rain extension 700.can be form ithin_the fourth
e T R T DS B A P By igataient
pekitlethnsthes aththatetbk asource/biagire axtensiGA0708yrhaydnekl to redutew depth
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carriers/electrons, and gate threshold voltages. [0094] Generally, the

cEboriBrataicesaeinsidiineo ande ok e réorme dopErR thplantiduer 500 and
wigiwern shadtrdxba1zbioncmAtoabppididxd @I SHRs/amddHAWRY af: Idtgahe
sc?urrgelz’}1 r:lili%re%?gneslson 700 may help to reduce detrimental electric field strengths and their
concomitant effects upon hot carriers/electrons, and gate threshold voltages.

[0094] Generally, the source/drain extension 700 can be formed from a dopant implant dose
between about 1x10'* ions/cm? to about 2.5x10"° ions/cm?. However, larger or smaller doses
may be used depending upon the impurity used and the design specifications of the active
device 102. Moreover, it is to be understood that the above parameters are not limiting and
those skilled in the art will appreciate that additional parameters may also be

employed/manipulated to effectuate the purpose of implanting a highly-doped and abrupt

form of the source/drain extension 700.
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may be used depending upon the impurity used and the design specifications
of the active device 102. Moreover, it is to be understood that the above
parameters are not limiting and those skilled in the art will appreciate that
additional parameters may also be employed/manipulated to effectuate the
[Q938doskhefimpitistinecd teideim-thepedresidraibrersentarm/ 00 thaysocits/driipe or p-
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device 102 may also include an optional halo implant. As is known in the art,
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include a material (e.g., an oxide, a nitride, a stress inducing material, or a

a ¢ BiithtRatior Mertbbethemesnpis Sofebgvery sraneid Mith Tdspdidteraser 704 may
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imited to, chemical vapor deposition and physical vapor deposition, followed
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not limited to, chemical vapor deposition and physical vapor deposition, followed by an
appropriate anisotropic etch. In at least one embodiment the third spacer 704 may include a
silicon nitride material.

[0098] Subsequent to forming the third spacer 704, the source/drain 702 can be formed
within the fourth layer 500. In some embodiments the source/drain 702 can be aligned to the
third spacer 704. In general, the source/drain 702 may be formed with an implantation
energy between about 1keV and about 70 keV and a dose between about 1x10'* ions/cm? to
about 3x10" jons/cm®. However, larger or smaller energies and doses may be used

depending upon the impurity used and the design specifications of the active device 102. Itis
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[0098] Subsequent to forming the third spacer 704, the source/drain 702 can

be formed within the fourth layer 500. In some embodiments the

source/drain 702 can be aligned to the third spacer 704. In general, the

source/drain 702 may be formed with an implantation energy between about
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an electrical interface between itself and another material that is thermally
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materials such as, ntalu alt Co tanl Og sten (\WV),
Ol Snértme SHLHUR fgfo ?n Ve toghereerrcnf?c e“htsal atefiggt?l‘%:ca s
taumitm:ﬂ?@Gddrﬁtdd@v&t@hem@”ﬂrb@ﬂdwtm?@@cﬂatmena(lghem toothedtminch (Mo).
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llled in the art that the electrical contact 706 can affect the mobility of
awﬁmt&e iird geatsrstPdsdea mliskltariosssthe electrical contact 706) within

[dre1ehannebd 1o itine-adsivendayiket@dn ey exampl@eivicases whene:thes can
af?'ggltvt%e mobility of carriers (e.g., due to stresses imparted by the electrical contact 706)
within the channel 116 of the active device 102. For example, in cases where the active
device 102 includes a PFET device, if the electrical contact 706 is placed too close to the
channel 116, the electrical contact 706 can detrimentally affect the mobility of carriers within
the channel 116. As such, it is to be understood that the thickness of the first spacer 118 and
the third spacer 704 can be modulated (e.g., by increasing the thickness) to reduce or negate
the detrimental effect that the electrical contact 706 can have on carrier mobility within the

channel 116 of the active device 102.
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device 102 includes a PFET device, if the electrical contact 706 is placed too
close to the channel 116, the electrical contact 706 can detrimentally affect
the mobility of carriers within the channel 116. As such, it is to be understood
that the thickness of the first spacer 118 and the third spacer 704 can be
[(H@Hutdterdatevgly. bheiiuekasingftthe thitknesss)lid radube birdeppers Precan also be

nﬂﬁlﬂé&%ﬂ(@ke@?%@}é‘ésmg fle &{f&ﬁkg@@&a&hﬁg& GROJPRVE RN ARTUREMOR M tact
within the channel 116 of the active device 102. 19 [0102] Alternatively, the

ToRieRmBaeAATFSreRilE R g fhanitd Wi dBr 9k cdRvifed Yrels an NFET
dmtmduIatafbl(@@],ybyhdemmanag)fhﬁeﬂﬁifﬂmps&)rtolerdmme thﬁdeffaet:m@mtbﬁl be
ric act 706 n have_on carrier mability within th an I116
e e N BB T KO DR B0 dn e

stiiest lspelceithing@handttredhiet dacer 704 can be modulated to enhance or

(R thRafERcts thas the slectusaleantach £OBEAWIA BRVE M) SEESRdereo

level within the active device 102. [0103] Furthermore, it is to be understood
A HeAng ?Fﬁ%&?é?@&?&?ré?ﬁfaﬁfr%ﬁ‘?’?%‘}ﬁai}lﬁh%P@Blcé%lég’r]?ﬂ#gl%‘ﬂé?p%“ammams
ofgﬂ@yemﬁace ©anéaBilaatioraia€idiass piay ttesicanebiladonie.contaminants,

at|veo ides, before fo atl n of the, electri aI con
R R T e SO IR SR i s
egrasgediginserad baymps;m bwaﬂetp@sn@ér@wérqh@uhﬁagﬁqtedo@l rfﬂylpgymm of
ex0 0% RHRASER O SXBIING A0 dHR0 8l SIHEFPES URQD RGO e, GNABAR!stress

116. In such cases, the additional stress enp%lneered layers can be
cRgiatersE AN Hes RsaSHA BEsHeviEns & rark dennpieb&h exar FoPDisHENe andior

eSHRS SRS see NRpeliag g ppontite type of devieede.gwchensite fIFNFRddanehpressive

& ssive for PFET). [0105] For example, the stress engineered layers
may include a dielectric layer 708. The dielectric layer 708 can be deposited

[l fre axtiveldeticetkO? anohrrsyd Heyengimaenedude praioteia layer 708. The

df%‘l’é&ﬁrceﬁﬁééeﬂg%%{ B%Qﬁ!{a%ﬁ%éﬁ'@dé’ﬂtﬁlg iegvehanng! Waﬂﬁ%@;%&"é%ﬁﬁé’é&% to

102. By way of example, the dielectric layer 708 may include a silicon nitride
PIayASFcH: pOBRETSHYF AnplafsintitnHErt sdteRehficarvs) orl 6 StasH Yrdewss . 102.
B WeACHr 6R8@PI1d! iBctaidecunidarstons thaf iacmedtiivir of denrsitien dep0s1ted by a

grameltlers ch as reacta tf|OV\tl rates, pressure htem ertaiutrebRF Power .

P ATy R A PR At SR AT iRk U B Bt L8 igtsferstood tha
a motluleke dhdemoimpngssivecans/sucte nsiteastres8 withir therdielectinjayenre, RF

pd08: MareRueEn LR, PRRIRARLCARY Hosk SKiler 11 N RILINR! HSARRVfhe

parameters are not limiting and that additional parameters may also be

CRReSEe ardrsr Fraiepsts VBN dbeudiel B plsé0st fofRiRRyThet will be
appieleates ByelodO8mita aspedcifiedldntaenalsikgssdnalewilhipcRasaithe and that

additional parameters may also be employed and/or manipulated to effectuate the purpose of
forming the dielectric layer 708 with a specified internal stress that will increase the
performance of the active device 102 by enhancing the carrier mobility within the channel
116. In other embodiments, the dielectric layer 708 may also include a stress memorization
layer that transfers its stress to the active device 102 upon annealing.

[0106] In any case, the dielectric layer 708 can augment and/or enhance the compressive
and/or tensile strain effects of the fourth layer 500, the first spacer 118, and/or the third

spacer 704 upon the channel 116 of the active device 102.
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performance of the active device 102 by enhancing the carrier mobility within
the channel 116. In other embodiments, the dielectric layer 708 may also
include a stress memorization layer that transfers its stress to the active
device 102 upon annealing. [0106] In any case, the dielectric layer 708 can

[(HOG e tanklf snderniaad dlichsorpesidiediviicaabifete ndilinsthaidielffeleis laf¢ehd08
rﬂ‘%uH@ JAYEEPA0 othe firatRRAGSr K8, anAftha third: Pacesi Bt YRARLNE16 of
channel 116 of the active device 102. 20 [0107] It is to be understood that the
thep aesfiEddmtisinaPétr8s aSRAHRT IR AR ISEHD 1 )8 PROE TRy bcguiEtranis e hdhe
ineefficietityuprcgiem aldesirgy sitiess tgalasithin tlre dbromiel lalerofothevith an

AT device 102,10 accordance W‘”ﬁge&! 0 gnfh performance @%Uége[m&%a% be
ot tike Integrated circuit system Tﬂ)lb y stress engineering the dielectric layer
eggasitheretap propriaieteereadomeanicer ahbbilitiesvitlaihciruic hatterel 1096 of the
[(ﬂ‘ﬁ%YWé’é@@r}Q%vﬁ?Bebé‘pp‘?&@ﬁQ&% ,tﬁaeé%izmkr@mqnmﬁhﬁm@fmﬂ%p&mm
the integrated circuit system 100. [0108] Moreover, it will be apprec:late,ggr% _
Vice

oty Bratinacein Ifeudthp it srace Zhtifar affaeh “B’fltﬁ‘éoﬁi%"’c@ﬁé?éé‘ﬁafg
1theithitd spaceilt4ccaisaliaetdibr petfoyaantefaiingadgivmdavice ALoaraugly,
to their ability to offset the djelectric layer 708 from.the channel 116. .

O b L Lol S L Bt At gh A of e

ficthrrfigene lthe aigahanttiot swiddr dfthe dpstespater dbdemsl thethindispsices of a

s8R ARANIZR EICQMRIESS YR REAE NS SUSES A& PSRIUE MY ucing  stress
deposited stressed inducing etch stop layer or stress inducing stress
MeTRARGRY ARG SayRYLBE SR E N nel 116. [0109] Subsequent to forming the

[OYICRiBieincax BnBirR Dl tbeuaplitanal halasiegion. the sauwea/diaineeh, the

sc?r%f?éf rélﬁhe %S'?&%ﬂ}%{'a}ﬁg O A1 n?eeral78%eparc1:an DePEHOrMEdIo Lo formed 1o
electrically activate the dopants and recrystallize the“amorphous regions

elnittiinlifieetitive theviquuS2nit witkjebprdiatedbyoosegiskilled imthies arttive
dRE UG PRGN Hﬁg}@f&éﬂ RIRESRRY TMAKAY G %ﬁ%%@emgg ri?rﬁﬂﬁﬁtion

of lattice damage within the active device 102. Accordingly, duringthe

PEOSREST PRALASXC Ao SpBhaRsEr e anRYEs dataenditHBuBaatitE Horeend2-
Acabiadio-gramg esulinglipaceiained-oraipenshd RAriEBdniDeMRUHIbIAYRIce
500 and 'Q the island reg[llgn 202. 1t will be agg)srematednbl}{ mo%aurs{sllled \:\%P:QE“ d

port (fﬁs an re- IiOWl’l resu 1 a stran%e orstressed portiQ ayer
Art Hat Such'a Sréds MeMprizAton trander process an induce 'strd
irthieedhlandie¢did 6 207 rébyilinpr apprgeitivel dar thersenddilety iof tieeaintbgratetl a stress

nfhHL AYSIEmARQ- JQLAQI LIS fake Undersioed dnatihe.anneal Rl G RIGSGhe

invention may include any thermal process that causes the amorphous
therraroeTanebe aph igaBtregisAsisfmeyastivé®evice 102 to recrystallize under

[6PRBUasSode AnGLratAIN dhe Eb asseaf oihadieles G layesn/P8y Alude any thermal
process that causes the amorphous and/or lattice damaged regions of the active device 102 to
recrystallize under the stress of, and retain the stress of, the dielectric layer 708. As
exemplary illustrations, the anneal may include a rapid thermal anneal, a spike anneal, a laser
anneal, and/or a low temperature anneal followed by a laser based or flash based anneal.

[0111] As such, it has been discovered by the present inventors that the integrated circuit
system 100 of the present invention facilitates the incorporation of both NFET and PFET
channel stress, thereby improving the current carrying capability of the integrated circuit

system 100.
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exemplary illustrations, the anneal may include a rapid thermal anneal, a

spike anneal, a laser anneal, and/or a low temperature anneal followed by a

laser based or flash based anneal. [0111] As such, it has been discovered

by the present inventors that the integrated circuit system 100 of the present
[0l 2hRetsmaedlitzaws thdikcobpahation df sbawvNREfoandRRET ehaatield 800 of

nﬁﬁﬁﬁ_%t&fé%ﬁmé imereMino-iheie WYLesh Q@0 YiNgh %Bﬁ}aiﬁ%&foﬁhﬁéfﬁﬁ%ﬁi%enﬁon.
circuit s%stem 100. 21 [0112] Referring now to FIG. 8, therein is shown a

ThewhatPdnrietes Puuioe anshenddaire e Algiaierardiyddaysr in a
bIbOR BuAN@mbedimeanief doeiqresenttieveindi eayerTiearbrRiBIOEBO Coinadlydes: third
roviding a second layer between a first layer and a third layer in 8 block
D A O B R A, ot o g s
sepingl leparteodoma Anadshenttcetsidayendemaathdaswdineade thedsiang tetsia in a

bROE: FHMIRY HeFoSEEOAKIAVRN L9 PR @ QRING SACRBEIAYET WENBRing second

undercut beneath the island region in a block 808; and depositing a fourth
lqy5rdP 4~JAHHEH island region and the floating second layer in a block 810.
[(013)3frEhesrainiingneiRsbo chrprege sspapasatdsydeyigenduadusid/andgitem  is

SYS is straightforward, cost-effective, uncomplicated, highly versatile,
S e B B A S, and
epowe eomhponenisfdrmesidy, teffidimtin kb vee cnoproatmimufadiughiggient, and

canRlisation. An Hiilizatigph A liinag been discovered that the present

invention thus has numerous aspects. One such aspect is that the present

[0 AWdiheRse dsreutred that dhtePrrar RS HEUstacBAS FIHCEXY @SBgRice One

sy akipatnatinghattdiprSet dayenand typlorniag antb dekehilafeNeckibigtance of an
structure ith'in a fl%)ating{ BOié{:ﬁ/er forcirl}edfunderneath dthe 9ctive E.evicte. )

TBY BT ARtk S REEL0E & YRS 'BYSSAR PRVSHHEHS AR bR At pructure

withana befifiec BOWikhier dormet ve dtendet By fotmindsadtoating BOX layer

[HA9F @%ﬁﬁ'&rﬂe\?p@&“}l{setﬂﬁViﬁg ﬂ%&éh?l] NIRRT RSPESS iéo%’t?&lt'éﬁoﬁr%ﬁ%éﬁﬂ effects

invention helps to eliminate sidewall junction capacitance underneath the
WiAtB WiBshhaAeine dentagsy fortinag QR bashgEencidy ke e dreitn the
[asyerdeiise a§pddt 7Tk Anathis aspest isibatdhenprgsentinyentionifelag tRinction

eliminate self-heating problems. comman tq prior SO de.vicest% formi
ARG BRSPS GURABIHY A ragi S pEe AR N ot
ufdd b8} niotletiaspotds that the present invention helps to prevent and/or

(0TI ON ROl BEE NP - PRI ASHIG CARACHANS En NATIE o RAIRASRS I SIEGIHE HiiiEms
and hot carrier/electron effects.

common to prior SOI devices by forming a floating BOX layer surrounded by a region that

permits thermal conduction.

[0118] Another aspect is that the present invention helps to prevent and/or improve latchup,

parasitic capacitance, unwanted increases in electric fields, and hot carrier/electron effects.

[0119] Another aspect is that the present invention proposes a process flow that improves the

manufacturability of an integrated circuit system employing a floating BOX layer by utilizing

existing CMOS compatible equipment.

[0120] Yet another important aspect of the present invention is that it valuably supports and

services the historical trend of reducing costs, simplifying systems, and increasing

performance.
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[0119] Another aspect is that the present invention proposes a process flow

that improves the manufacturability of an integrated circuit system employing

a floating BOX layer by utilizing existing CMOS compatible equipment.

[0120] Yet another important aspect of the present invention is that it valuably
(B2 bdhesariad sehgicasl whielh gsiendta Piréredrofsead uevaatioostonsiawlifpingrther the

sENSEE S (RAJREERSING REHORmANGR1 22 [0121] These and other valuable
aspects of the present invention consequently further the state of the

[QLEHNBIB thy Srviendiqnehes Rex ’essrifes by iiel igne D antRs i fia Besbmpde. it is
todBsarilded itodanjumeiion Avéinai specificliviestionodendtsriiti dig willarstggdthato
many alternatives, maqdificatigns, and variations will be a rent to .those
e e e ey B B ln, A ERAEN  5dRRded (0
cipherded tachrlbrace val. suedthifadetiovatived vaipdification &lhndaribticpepehel the

ifallavithinithe segpg.afdhenineidsd slaimsmAlbrsatsrsiithesoiREe.sel i ing

herein or shown in the accompanying drawings are to be interpreted in an

drfrdnestive Qg RTRTREAE Yeiiairaty (e MRIJIEHHBE 18°5E: A method of
manufacture of an integrated circuit system comprising: providing a second
layer between a first layer and a third layer; forming an active device over the
third layer; 5 forming the third layer to form an island region underneath the
active device; forming the second layer to form a floating second layer with
an undercut beneath the island region; and depositing a fourth layer around
the island region and the floating second layer. 2. The method as claimed in
claim 1 wherein: 10 providing the first layer and the third layer includes
providing a semiconducting material. 3. The method as claimed in claim 1
wherein: forming the second layer to form the undercut includes isotropic
etching. 4. The method as claimed in claim 1 wherein: 15 forming the second
layer to form the floating second layer includes anisotropic etching. 5. The
method as claimed in claim 1 wherein:
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depositing the fourth layer includes depositing an epitaxial material. 6. A
method of manufacture of an integrated circuit system comprising: 20
providing a substrate including a second layer between a first layer and a
third layer; forming an active device over the third layer; processing the third
layer Yohfdisckunistbind region underneath the active device that includes a
sidewall aligned with a second spacer; processing the second layer to

expode AR/ IPHY TR G AHBUE R b s 9555 PR RS undercut

benegatbvilia ishasecorRiorT aad clepogitingyefentthiayernasgund the island
regio?cnr;lnqlcrl1 tra% gggvtien&%\%ec%nd lt%X%Eirc{IaTehr‘e method as claimed in claim 6
wherein: processing the fﬁir&elrayer Includes anisotropic etching. 8. The
meth&uamglhinteiddietaimiermherslimdegommindetheadictivedievidevineludes

formi ﬁ%ﬁﬂlé\‘tﬁgg—e%\ﬁ%&r 8 foFiFr 1 MENIRE sc€8nd 1428 WHRIBR RREIRIRAELIR the
sifin

claim 6 wherein: depo the fourth layer includes depositing a
silicon-germSlANFF&ERe™ or a silicon material. 10. The method as claimed
in claigp6sihg efturthphioviding Hi s ibsitateinchidasdooning thesetonel
layer on the first layer and the third layer on the second layer. 11. An
integPatetheinauiitosyastelrmotipising:! alsubistrate including a first layer; a

floating, &R Qtllé‘}fﬁ’étv"ﬁ?eﬁ%’c{‘%?J“tﬂ?r@@&éf“?nﬁﬁ&é@i%vi@&g%i§£%ﬂgoﬁﬁﬁl9fﬁg

over the floafing second layer; an active dévice over the island region; and a

fourth layer @it the island region and the floating second layer. 12. The
syste claimed in claim 11 wherein: the first layer and the island region
includé gﬁéee%%(l)%gdﬁsc%ﬁﬁn%%%ﬁgfniév Egr.ellnhe system as claimed in claim 11
wherémmihg testeeyerlaym théoisiahed vediontincludes assitiqon awhtegial. 14.
The system as claimed in claim 11 wherein: the island region is on the

floatifly S&€dReMagar. cleanerhia slpée hnds€fdimed in claim 11 wherein:

forming the second layer to form the floating second layer includes anisotropic

etching.

5. The method as claimed in claim 1 wherein:

depositing the fourth layer includes depositing an epitaxial material.

6. A method of manufacture of an integrated circuit system comprising:

providing a substrate including a second layer between a first layer and a third layer;

forming an active device over the third layer;

processing the third layer to form an island region underneath the active device that
includes a sidewall aligned with a second spacer;

processing the second layer to expose the first layer by forming a floating second
layer with an undercut beneath the island region; and

depositing a fourth layer around the island region and the floating second layer.

7. The method as claimed in claim 6 wherein:

processing the third layer includes anisotropic etching.

8. The method as claimed in claim 6 wherein:

forming the active device includes forming an NFET device or a PFET device.
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20 the fourth layer includes an epitaxial material. 16. The system as claimed
in claim 11 wherein: the floating second layer includes an insulating material.
17. The system as claimed in claim 11 wherein: the active device includes an
NFET device, a PFET device, or a CMOS device. 25 18. The system as
claim@d helaigthad awpleraint theldoufihwvkeyeinincludes silicon-germanium or

silicogepd Sl NeHSY RGN Q%pimﬁﬂié@ algiaRiddo WheiRioh. loRERISREANdor 2
layer is on the first layer. 20. The system as claimed in claim 11 wherein: 30
the floating SHEBMB S & alters self-heating of the active device. 25

10. The method as claimed in claim 6 wherein:
providing the substrate includes forming the second layer on the first layer and the

third layer on the second layer.

11. An integrated circuit system comprising:

a substrate including a first layer;

a floating second layer with an undercut over the first layer;
an island region over the floating second layer;

an active device over the island region; and

a fourth layer around the island region and the floating second layer.

12. The system as claimed in claim 11 wherein:

the first layer and the island region include a semiconducting material.

13. The system as claimed in claim 11 wherein:

the first layer and the island region include a silicon material.

14. The system as claimed in claim 11 wherein:

the island region is on the floating second layer.

15. The system as claimed in claim 11 wherein:

the fourth layer includes an epitaxial material.

16. The system as claimed in claim 11 wherein:

the floating second layer includes an insulating material.

17. The system as claimed in claim 11 wherein:

the active device includes an NFET device, a PFET device, or a CMOS device.

18. The system as claimed in claim 11 wherein:

the fourth layer includes silicon-germanium or silicon.

19. The system as claimed in claim 11 wherein:

the floating second layer is on the first layer.

20. The system as claimed in claim 11 wherein:

the floating second layer alters self-heating of the active device.
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