ASYMMVETRI CAL TRANSI STOR DEVI CE AND METHOD OF FABRI CATI ON CROSS- REFERENCES
TO RELATED APPLI CATIONS [000 1This application is a divisional application
of en-pending U S. Patent Application Serial No. 12/550,407 flied Auist 31,
2009. The application is hereby incorporated by reference in their
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particularly, the invention relates to a sem conductor device having a
buried insulating | ayer and a nethod of fabricating the sane. DESCRI PTI ON
OF THE RELATED ART 100031Sem conductor integrated circuits typically
conprise a | arge nGiseyS-BEFRRENGESHOi REATHBVARKIICANIONSe feature size of

devi ces continues to decrease, a variety of phenonena can |imt a
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current or any other suitable performance paranmeter. 10004]FIG 1 is a
schemafehigl Wbl Mmognmqngdmu%bésBp,mow&he%y?mﬁén is Hageb98Ndorforatel®§ @ Source

region 10, a drain region and a channel region 20 between thé source and

drainré@ﬂ%B@ﬁnﬂQre Qefusource side depletion region 12 is formed at a
junction between the source region 10 and adj acent sem conductor nateri al

i ncl udi ng the channel region 20. A drain side depletion region 32 is forned
at a junction between the drain portion 30 and adjacent sem conduct or
materi al including the channel region 20. [0005] The presence of the

depl etion regions 12, 32 i ntHBERIEE TAEBHEENTEAe bet ween t he

[0002] The present invention relates to a semiconductor device and to a method of
fabricating the same. More particularly, the invention relates to a semiconductor device having a

buried insulating layer and a method of fabricating the same.

DESCRIPTION OF THE RELATED ART
[0003] Semiconductor integrated circuits typically comprise a large number of MOS
transistor devices. As the feature size of devices continues to decrease, a variety of phenomena
can limit a performance of the devices, such as a value of a switching speed, a leakage current or
any other suitable performance parameter.
[0004] FIG. 1 is a schematic illustration of a known MOS device 5. The device 5 has a
source region 10, a drain region 30 and a channel region 20 between the source and drain regions
10, 30. A source side depletion region 12 is formed at a junction between the source region 10
and adjacent semiconductor material including the channel region 20. A drain side depletion
region 32 is formed at a junction between the drain portion 30 and adjacent semiconductor
material including the channel region 20.
[0005] The presence of the depletion regions 12, 32 introduces a capacitance between the

source and channel regions 10, 20 and between the drain and channel regions 30, 20 known as a



source and channel regions 10, 20 and between the drain and channel regions
30, 20 known as a ‘'junction capacitance'. The junction capacitance can
limt the perfornmance of e transistor device. [0006]In the course of nornal
operation of the MXS device, junctions between the source _and channel

r egi on§ul@ionGapavitandsst Wewinetinn epatiinemerndiaih HEIPCFRENHIeS o8 WOSIEPE rever se
bi ased. A size of the depletion regions 12,32 increases as the mapitude of
the regpeetive reversi, bias potentials increases, thereby decreasing the
junction capacitance. [0007] The source side depletion region 12 is

typi cajdodepar e cdubdnfhbendopiatish oEthd MPOS devite, f@tions B2wtditae sapaci t ance
i ntroduced by the source side depletion region 12 typically dom nates the
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i nvention se rgate at least sonic of the above nentioned problens.

[ 0009] Son odi nents of the.invention .pLovi i i
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drain regions, [00101Sonme enbodi nents qf the .invention provide a MOS
transi Belgntialaificregses, thewoy derrearyg the junction capacitance.

[0007] The source side depletion region 12 is typically narrower than the drain side depletion
region 32. Thus capacitance introduced by the source side depletion region 12 typically

dominates the junction capacitance.

SUMMARY OF THE INVENTION
[0008] Embodiments of the invention seek to mitigate at least some of the above mentioned
problems.
[0009] Some embodiments of the invention provide a MOS transistor device structure having
a decreased junction capacitance between the source and drain regions.
[0010] Some embodiments of the invention provide a MOS transistor having a reduced short
channel effect.
[0011] In accordance with an embodiment of the invention there is provided a semiconductor
device comprising: a semiconductor substrate; a source region, a drain region and a channel
region, the channel region being provided between the source and drain regions, the source,
drain and channel regions being provided in the substrate, the device having a layer of a buried
insulating medium provided below the source region and not below the drain region, the layer of
buried insulating medium below the source region being provided in abutment with a lower

surface of the source region.



channel effect. 100111l n accordance with an enbodi nent of the invention
there is provided a sem conductor device conprising: a sem conductor
substrate; a source region, a drain region and a channel region, the
channel regi on being provided between the source and drain regions, the
sourc ai n_and channel regjgns bein ovided in the substrat.e, the
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source region and not below the drain region, the layer of buried

i nsul #839sEtsdemithy Felsensq regien B8y Pe 2duedsl- on bei ng provided in abutnment with a
| oner surface of the source region. 100121This has the advantage that a
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source region. may be reduced. 100131Furthernore, since the buried
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conductivity between the drain region and surrounding material is enhanced.
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the substrate has a |l ower thernmal conductivity than sem conducting portions
of th [ | h ner at b Ll flow in .the source,
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accordi ng to enbodi nents. of the [nvention than a strycture in which the BOX
| ayer BT HSY (rife FOUTRe CBETReLENd drpRTREPTEAY Pé}Sﬂlthsé g readily in

[0014] Optionally, the layer of insulating nedium extends bel ow the charnel

r egi ontruqthies apeesding éo embedimgnie of Hitineentied daani ovirvckvre ieviigh e BfdXdaysaci t ance
under the gate electrod.e (C.e) may be achieved. [00151lit is to be

under sktwads titet the seertecdndnkt tiod dd@vieg®mnaccor di ng t o enbodi nents of the

i nvention may be considered to have an asymmetrical structure since the

buri egoomul a@hﬁ&amﬁhumﬁeﬁoﬁmwhm%inbﬁhm;&aﬂs $eldiGEe EiRGhBINeBidh. dags not
extend wider the drain region. [0016]in a second aspect of the invention
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a drain regipn and a channel region in the substrate, the channel region
beingnﬁpgvgﬁgﬁ ggtmeen the source and drain regio and providing a | ayer of
a buried insulator material bel ow the source region and not bel ow t he drain
regi on00kShe plids ede yndenstosd dhat paemiconiudie deyissmecardiag to prbedimersi tha th. a
| ower surface of the source region,

invention may be considered to have an asymmetrical structure since the buried insulating

medium is provided below the source region but does not extend under the drain region.

[0016] In a second aspect of the invention there is provided a method of fabricating a
semiconductor device comprising: providing a semiconductor substrate; forming a source region,
a drain region and a channel region in the substrate, the channel region being provided between
the source and drain regions, and providing a layer of a buried insulator material below the
source region and not below the drain region, the buried insulator material being provided in
abutment with a lower surface of the source region.

[0017] Some embodiments of the invention have the advantage that a magnitude of a
junction capacitance between the source and drain regions of the transistor device may be

reduced relative to known transistor devices.



[ 0017] Some enbodi ments of the invention have the advantage that a nagnitude
of a junction capacitance between the source and drain regions of the
transi stor device may be reduced relative to known transi stor devices.
100181In a third aspect ofntion there is provided a sem conductor device
conpri §001§] a Iserthivdashect dfithsimyenticat thete asprovislied g semicap@storsigiice onduct or
portion fornmed fromsilicon and a | ower sem conductor portion fornmed from
si | ken comprisipgerseaticbndoer sudstidte omaptisng gn sgpasaniedndugtoa pbaiparfomfedardnr i ed
oxide (BOX) nedium o .e region, a drain region and a channel region

provi degichRatdB10HRP $EmT6ARR PRI foRRED frof sillchR, tRbappehnd RNePPoltidheIg
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provi di ng a sem conduct or substrate; form ng a,source region, drain
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provi ded between the source and drain regions, a junction between the

sour ce regich @dehe rleginehsgioawind gotbebou thealrpinmegipn the BpXcmedinweeingmtoydedsi di ng
a layer of a buried insulator material bel ow the source region and not

bel ow thgbuthantviflegiower khgiely tHedourduegom val ue of the source junction
capaci tance, the buried insulator material being provided abutnment with a

| over %15?99 mfantagﬁec% BEHHE SnveRGbPiherBR ;%Evid?aﬁ,%lqlﬁétﬁad ENab¥calik 2DRAW NGS

100201 odi nent s the present invention w now he descri bed

hereinafter. . b . of ex e | . 1 yi ng
ner ! Pabh Sy e i by SAATRL T UL SLALEPSRS Rl nepscmRy nO,
S: E)c g/s@sge%i&f :agigzjip %%Oglﬁéﬁaa RESelzregtign }nothgg&s%rgg?&%tchgﬁel rlelélso%rb%}r{gopr}gviagd a

between the source and drain regions, a junction between the source and channel regions having
a source junction capacitance; and providing a layer of a buried insulator material below the
source region and not below the drain region thereby to reduce a value of the source junction
capacitance, the buried insulator material being provided in abutment with a lower surface of the

source region.

BRIEF DESCRIPTION OF THE DRAWINGS
[0020] Embodiments of the present invention will now be described hereinafter, by way of
example only with reference to the accompanying drawings, in which:
[0021] FIGURE 1 is a schematic illustration of a prior art MOS device.
[0022] FIGURES 2 to 10 are schematic illustrations of a process of fabricating a MOS

device according to embodiments of the present invention.

DETAILED DESCRIPTION OF THE INVENTION



devi ce according to enbodi nents of the present invention. DETAILED
DESCRI PTI ON OF THE | NVENTI ON ENTI ON 100231FIG 2 shows a structure in
whi ch a substrate 101 is provided having a buried oxide (BOX) |ayer 1083.
The BOX | ayer 103 divides the substrate 101 into an upper sem conductor

regio an wer sem conduct.or regio 4. 100241A gate stack .is
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gate stack conprising a gate dielectric layer 141 and a gate el ectrode
layer (BAXO lppadgpTiee &Q&@P’él@c‘ilﬁdés thg prlpstraier 1 G lsintorgn; ynpeseptienndestor con
oxide. Oher materials are al so useful such as silicon nitride, silicon
oxyr eirtegiodd 02aud ahywatshrcogdidterykgiodiléd.ectric material. [0026] The gate

el ectrode layer 142 is formed front silicon. Gther naterials are al so

usef ul[0024]] udiAngatoither is peoviidRinboct tie uppérasemadahdactotieg]oni 102 BRtIRr SuBifate
[ 00271A hardmask | ayer 153 has been formed over the substrate 101 and gate

st ack.joth@eharcdiRt kohR¥i8ing 23t RsleLe8 TyRAT A £LREA 40 cRUPARAaRr 345 f aCe of a
portion of th.e upper sem conductor region 102 o% t he substrtate 101 where a
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[0026] The gate electrode layer 142 is formed from silicon. Other materials are also useful
including other semiconductor materials or metallic materials.
[0027] A hardmask layer 153 has been formed over the substrate 101 and gate stack. The
hardmask layer 153 has been patterned to expose a surface of a portion of the upper
semiconductor region 102 of the substrate 101 where a drain region of the MOS device is to be
formed. A gate stack spacer 151 has been formed over a sidewall of the gate stack on the side of
the gate stack at which the drain region is to be formed.
[0028] FIG. 3 shows the structure of FIG. 2 following an etching process in which etching of
the substrate 101 is performed in order to remove the exposed portion of the upper
semiconductor region 102 and expose a portion of the underlying BOX layer 103. Portions of
the upper semiconductor region 102 below the gate stack spacer 151 and hardmask layer 153
remain following the etching process.
[0029] FIG. 4 shows the structure of FIG. 3 following an isotropic etching process in which
etching of the exposed potion of the BOX layer 103 is performed in order to remove a portion of
the BOX layer 103. Because the etching process is isotropic a portion of the BOX layer

underlying the gate stack spacer 151 is also removed. This phenomenon may be referred to as

‘necking’. The purpose of removing this portion of the BOX layer 103 is to reduce a problem of



100281FI G 3 shows the structure of FIG 2 follow ng etching process in

whi ch etching of the substrate 101 is perfornmed in order to renove the
exposed portion. of the upper sem conductor region 102 and expose a portion
of the underlying BOX | ayer 103. Portions of the upper sem conductor region
102 bebwvert b vghitgassuackt Speacfom1bd clandelregidmtstoe ldsaperegidgoiteastiustifrel | owi ng
the etching process. [0029]FIG 4 shows the structure of FIG 3 follow ng
an i sotgeeptlewgt chi ng process in which etching of the exposed potion of the
BOX | ayer 103 is perfornmed in order to renove a portion of the BOX | ayer

103. Bpfiagpe tH6, AW IGRERGERDIRG! 55Rﬂfo‘o\@ﬁ§a@aﬂﬂftﬁob¥b¥dﬁéctfoﬁ§l) BXingayer

underlying the gate stack spacer 151 is also renoved hi s phenonenon nmay

be referred.to,as 'necking ..T I f ' ' ' t he
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fromthe channel regi.on to the drain {égilon of the stnietur ésg&l bel ow) .
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(directional) etching process in which a remainder of the BOX | ayer 103 not
under | yubsgrateH&1 hatharehy kxpespér 153 or gate stack spacer 151 is rempved. A
portion -the | ower sem conductor region 104 of the substrate 101 is thereby
expose031P31IGGs showhihestritterestiflict 5 falovfingtegrowtif of semidonduster gatsvielh of
sem conductor material over the | ower sem conductor region 104. Re-growh
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t he upper sem conducto ((ion 102. 109321FIG 7 shows the structure of FIG
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The ga ( ctric Tayer gate el ectrode |layer 142 renmin above the
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and gate stack spacer 151. The gate dielectric layer 141 and gate electrode layer 142 remain

above the upper semiconductor region 102.

[0033] FIG. 8 shows the structure of FIG. 7 following a process of forming source and drain
extension regions 114, 134 respectively, gate stack sidewall spacers 153 and source and drain
regions 110, 130 respectively thereby to form a transistor structure 100. The drain reg‘ion 130 of
the embodiment of FIG. 8 has been formed to a depth below a level of the BOX layer 103 and
may be referred to as a deep drain region 130.

[0034] In the embodiment of FIG. 8 the source and drain extension regions 114, 134 and
source and drain regions 110, 130 are formed by implantation of dopant into the substrate 101.
Other methods of introducing dopant into the substrate are also useful.

[0035] The extension regions 114, 134 may be of a different dopant concentration to the
source and drain regions 110, 130 respectively. The extension regions 114, 134 may be lightly

doped regions. The drain extension region may be a lightly doped drain (LDD) region.



extension regions 114, 134 respectively, gate stack sidewall spacers 153
and source and drain regions 110, 130 respectively thereby to forma
transi stor structure 100. The drain region 130 of the enbodi ment of FIG 8
has been footled to a depth below a | evel of the BOX | ayer 103 and may he
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regions 110, 130 are fornmed by inplantation of dopant into Lhe substrate
101. QU@ pietha B B A1 bsdryk Brn EpRTN 1oaion 28Adas npderaeishedto TP asef ul .
100351The extension regions 114, 134 may be of a different dopant
concemntecked sictwe.t he source and drain regions 110, 130 respectively. The
extension regions 114, 134 may be lightly doped regions. The drain

ext ensjipo37|r egiFdB. 1Bshole aarahsigldt btyudaped0 dingiian td D) f FIeyOeRcept [H086]drdis. 9
shows a transistor structure 200 simlar to that of FIG 8 except that the
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et ched %B forn1a necked structure. [003 1F 10 shows a transistor
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303. t nt of FIG 10 t 330 ext dept h
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t he BOX Iayer 303. It is to be understood that the depth to which the drain
r egi ordepB0toexhielnths drajn degiemdthextendslivdenendent pieest snpart eepdepth é whickh dopant
ions are provided. [0038] O her structures are also useful. [0039]FIG 11

shows dophntanss at@rovddaduct ure 400 simlar to that of Fla 8. Like features
are provided with Iike reference nunerals prefixed with the nuneral 4

i nst eq@do9f] t hethatiRu@brek ard AQANefNe structure of FIG 11 is provided with a
drain stressor portion 432. The drain
[0039] FIG. 11 shows a transistor structure 400 similar to that of FIG. 8. Like features are
provided with like reference numerals prefixed with the numeral 4 instead of the numeral 1.
[0040] The structure of FIG. 11 is provided with a drain stressor portion 432. The drain
stressor portion 432 is arranged to induce a strain in the channel region 420 thereby to enhance a
performance of the transistor structure 400.
[0041] The drain stressor portion 432 may be formed by performing a further etching process
to form a drain stressor recess following the step of re-growth of semiconductor material
illustrated in FIG. 6 and described above. Drain stressor material may subsequently be formed in
the drain stressor recess thereby to form the drain stressor 432.
[0042] Embodiments of the present invention have the advantage that a value of junction
capacitance of a transistor device may be reduced whilst maintaining a heat dissipative path from
the device to a portion of the substrate away from the upper semiconductor layer. This allows a

self heating effect associated with devices formed in relatively thin semiconductor layers such as

devices formed on silicon on insulator (SOI) structures to be suppressed.



stressor portion 432 is arranged to induce a strain in the channel region
420 thereby to enhance a performance of the transistor structure 400. [004
I 1 The drain stressor portion 432 may be formed by perfoillting a further
etching process to form a drain stressor recess follow ng the step of

re- gr olfi43bf slembedimgnistod therinvention haying g sieelest duriphinsulgior &ysangiches &1at bed
above. Drain stressor material may subsequently be fornmed in the drain

st r esselowehdds. Bhad €10§¢. 1lohdveltlad advirtage thahcisteneasoding3Ray podd@cEntmebynent s
of the present invention have the advantage that a val ue of junction
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di ssipative path fromthe device to a portion of the substrate away from
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t her eby enhanci ng devi ce pc -oni ance. Provisi on of the ecked portion
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flowing fromthe channel region to the drain region thereby decreasi ng
resi st §idd] t heEndbadiments Dh éhefipadntive having ahedkkdswator ket erdendmmbeldvagher |
particularly useful ultra thin body SO transistor devices.
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ext endi ng bel ow the channel region provide a fully depleted SO structure
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allows elimnation of the use of hal o/ pocket inplant structures.
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"contain" and variations of the Yords, for exanple e prising"” and
" conpr I(3EQ8 techpalegiesi ncl uding but not linmited to'", and is not intended to
(and does not) exclude other noieties, additivesponents, integers or steps.
[ 0046] TOHS1Ighdliirougleutiths cesqpipiion amchd amhsofitsis epecifiiagos,pghe iwbidsatoroprise’he
si ngul ar enconpasses

and “contain” and variations of the words, for example “comprising” and “comprises”, means

“including but not limited to”, and is not intended to (and does not) exclude other moieties,

additives, components, integers or steps.

[0046] Throughout the description and claims of this specification, the singular encompasses

the plural unless the context otherwise requires. In particular, where the indefinite article is

used, the specification is to be understood as contemplating plurality as well as singularity,

unless the context requires otherwise.

[0047] Features, integers, characteristics, compounds, chemical moieties or groups described

in conjunction with a particular aspect, embodiment or example of the invention are to be

understood to be applicable to any other aspect, embodiment or example described herein unless

incompatible therewith.



the plural unless the context otherwi se requires. In particular, where the
indefinite article is used, the specification is to be understood as
contenplating plurality as well as singularity, unless the context quires
ot herwi se. [0047] Features, integers, characteristicsconpounds, chem cal

noi et i or groups described in conjunction with a particul ar aspect,
enbodi ﬁﬂsﬁﬁ“@%gﬁple of the invention are to be understood to be
applicable to any other aspect, enbodi nent or exanpk described herein

unl ess inconpatible therewith. Wat is clained is: a substrate
havi ng an asymetrical transistor, wherein the asymmetrical transistor
conprises a gate disposed on tile sUbaiMate having first and second si des,
a source disposed in the substrate on the first side of the gate, and

a drain disposed in the substrate on the second side of the gate, wherein
the source and drain are asymmetrical. The device in claim| wherein the

sourcg and dpajis &Rﬁﬂ?{sjixfg‘? different source and drain
a substrate having an asymmetrical transistor, wherein the asymmetrical transistor
comprises
a gate disposed on the substrate having first and second sides,
a source disposed in the substrate on the first side of the gate, and
a drain disposed in the substrate on the second side of the gate, wherein the source

and drain are asymmetrical.

2. The device in claim 1 wherein the source and drain comprise different source and drain
depths.
3. The device in claim 2 wherein the substrate comprises a buried insulator layer, an upper

portion of the substrate is above a top surface of the buried insulator layer and a lower portion is

below a bottom surface of the buried insulator layer.

4. The device in claim 3 wherein the source depth of the source is about the top surface of
the buried insulator layer and the drain depth of the drain is below the top surface of the buried

insulator layer.

St The device in claim 4 wherein the buried insulator layer comprises an edge being about

aligned with the edge of a gate sidewall spacer on the second side of the gate.



depths. 3. The device in claim2 wherein the substrate conprises a buried.
i nsul ator | ayer, an upper portion of the substrate is above a top surface
of the buried insulator layer and a | ower portion is bel ow a bottom surface
of the buried insulator layer. 4. The device in claim3 wherein the source
depth of the source is about the top surface the buried insulator |ayer and
the drain depth of the drain is below the top surface of the buried

i nsul ator | gyedevic®in d4ith SiaMkksh the dedi@depth ofuhededin istih ehdldwieeportios ut tior
| ayer conprises an edge being about aligned with the edge of a gate

Si devaly SRRARIoP helRfoR ALk of e viticd HGIAR Byer. SUbStrate bel ow the bot tom
surface o theoburle I nsul at or

layer. 7. The device in claim6 wherein
the edge of the buried insulator |ayer tonprises a recess underlying the
gate sidew 11 spacer onecond side of the gate. 8. The device in claimb5

wherein the_edge of the buried, insulator. |ayer, conprises a recess
under | yi ng f[ﬁﬁgﬁ‘&f"’ems‘iqﬂé\/\émhe@ﬁ‘a@éngf'n"f{th%g‘g"ée@dﬂﬂl PHBYSCOPRESTA St he
device in claim8 wherein the drain conprises a stressor. 10. The device
in cl aiundglyigtheigatetsiisvwallspacso pn dsrfsednslesidenfitipgale.r essor surface above a
top surface of the substrate. 11. A device conprising: a substrate
havi ng an asymetrical transistor, wherein th asymetrical transistor
conpri ses

8. The device in claim 5 wherein the edge of the buried insulator layer comprises a recess

underlying the gate sidewall spacer on the second side of the gate.
9. The device in claim 8 wherein the drain comprises a stressor.

10.  The device in claim 9 wherein the stressor comprises a top stressor surface above a top

surface of the substrate.

11. A device comprising:
a substrate having an asymmetrical transistor, wherein the asymmetrical transistor
comprises
a gate disposed in the substrate having first and second sides,
a first doped region disposed in the substrate on the first side of the gate, and a
second doped region disposed in the substrate on the second side of the gate, wherein the

first and second doped regions are asymmetrical.

12.  The device in claim 11 wherein the first and second doped regions comprise different

depths.
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a gate posed in the substrate having first and second si des, a first
doped regi on disposed in the substrate on the first side of the gate, and a
second doped region disposed in the substrate on the second side of the
gate, wherein the first and second doped regions are asymmetrical. 12. The
device in clatrn 11 wherein the first and second doped regi ons conprise
different depths. and the second doped region conprises a drain of the
ansistor. 4.The device in claim1l2 wherein the substrate conprises a first
subst rigt e rByidsmicamuclaing é2 ovigraw thetfirsitdopedrfigom eepraisat @sbunse of thhansestor
region. 15. The device in claim 14 wherein the substrate conprises a

bur i echindnieideadbad ddpry @EgiomBorPes apledih bOtheafantiber.substrate i s above a top
surface of the buried insulator |ayer and a | ower portion of the substrate
is below a bottom surface of the buried insulator layer. 16. The device in
claim15 wherein the second substrate region includes a sem conduct or
materigl a e f t r [ e buried
i nsul at or P§§E$Lﬁ%q§0%%%?%%g§?o%ﬁ}ﬁ%gﬁﬁﬁf%ﬁ%§§?$gggﬁggkﬁﬁ%qéggge Fnsulator
layer. 17. The device in claim ngﬁerein the buried insulator layer is

di $poSEETIBIARE LT eparal Dy ar‘i}ﬂ I channel region and not in the
second doped region. 18. The device in claim 14 wherein the second
substrate region conprises a stressor. 19. The device in claim 14 wherein
the stressor conprises a top stressor surface above the substrate. A device
conpr ikd. ng The device in claim 14 wherein the substrate comprises a buried insulator layer, an upper

portion of the substrate is above a top surface of the buried insulator layer and a lower portion of

the substrate is below a bottom surface of the buried insulator layer.

16.  The device in claim 15 wherein the second substrate region includes a semiconductor
material and extends from a top surface of the substrate through the buried insulator layer to a

depth below the bottom surface of the buried insulator layer.

17.  The device in claim 16 wherein the buried insulator layer is disposed below the first

doped region and channel region and not in the second doped region.

18.  The device in claim 14 wherein the second substrate region comprises a stressor.
19.  The device in claim 14 wherein the stressor comprises a top stressor surface above the
substrate.

20. A device comprising:
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a substrate having an ASYMMETRI CAL transistor, wherein the asymetri cal
transi stor conp' ses a gate disposed in e substrate having first and second.
si des, a first doped region disposed in the substrate on the first
side of the gate, and a second doped region disposed in the substrate on

t he second skulstrafe Hahimgaataeyminetrahtrarsstdrj whdreiartbe sommatrickd peckistergi ons
conprise different depths.

comprises
a gate disposed in the substrate having first and second sides,
a first doped region disposed in the substrate on the first side of the gate, and a
second doped region disposed in the substrate on the second side of the gate, wherein the

first and second doped regions comprise different depths.



