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11. As shown therein, the SOI substrate 11 is comprised of a bulk substrate 11A, a buried oxide layer 11B, and
an active layer 11C. The transistor 10 is comprised of a gate insulation layer 14, a gate electrode 16, sidewall
spacers 19, a drain region 18A, and a source region 18B. A plurality of trench isolation regions 17 are formed in
the active layer 11C. Also depicted in Figure 1 are a plurality of conductive contacts 20 formed in a layer of
30 insulating mﬂerial 21. The conductive contacts 20 provide electrical connection to the drain and source regions
18A, 18B. As constructed, the transistor 10 defines a channel region 12 in the active layer 11C beneath the gate
insulating layer 14. The bulk substrate 11A is normally doped with an appropriate dopant material, i.e., a P-type
dopant such as boron or boron difluoride for NMOS devices, or an N-type dopant such as arsenic or phosphorous
for PMOS devices. Typically, the bulk substrate 11A will have a doping concentration level on the order of
35 approximately 10" jons/cm’. The buried oxide layer 11B may be comprised of silicon dioxide, and it may have a
thickness of approximately 200-360 nm (2000-3600 A). The active layer 11C may be comprised of a doped
silicon, and it may have a thickness of approximately 5-30 nm (50-300 A).
Transistors fabricated in SOI substrates offer several performance advantages over transistors fabricated
in bulk silicon substrates. For example, complementary-metal-oxide-semiconductor (CMOS) devices fabricated
40 in SOI substrates are less prone to disabling capacitive coupling, known as latch-up. In addipion, transistors

fabricated in SOI substrates, in general, have large drive currents and high transconductance values. Also, the
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DISCLOSURE OF INVENTION
The present invention is generally directed to doping methods for fully-depleted SOI structures, and a

30 device comprising such resulting doped regions. In one illustrative embodiment, the device comprises a transistor’
formed above a silicon-on-insulator substrate comprised of a bulk substrate, a buried oxide layer and an active
layer, the transistor being comprised of a gate electrode, the bulk substrate being doped with a dopant material at
a first concentration level. The device further comprises a first doped region formed in the bulk substrate, the
first doped region being comprised of a dopant material that is the same type as the bulk substrate dopant material

35 and having a greater concentration level of dopant material than the first concentration level of the bulk substrate,
the first doped region being substantially aligned with the gate electrode.

In another illustrative embodiment, the device comprises a transistor formed above a silicon-on-insulator

substrate comprised of a bulk substrate, a buried oxide layer and an active layer, the transistor being comprised of

a gate electrode, the bulk substrate being doped with a dopant material at a first concentration level. The device

40 further cqmprises first, second and third doped regions formed in the bulk substrate, th/g first, second and third

regions being comprised of a dopant material that is the same type as the bulk substrate dopant material, the first,
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semnconductor device of the present invention.
While the invention is susceptible to various modifications and alternative forms, specific embodiments
thereof have been shown by way of example in the drawings and are herein described in detail. It should be
30 understood, however, that the description herein of specific embodiments is not intended to limit the invention to
the panicular forms disclosed, but on the contrary, the intention is to cover all modifications, equivalents, and
alternatives falling within the spirit and scope of the invention as defined by the appended claims.
MODE(S) FOR CARRYING OUT THE INVENTION
THustrative embodiments of the invention are described below. In the interest of clarity, not all features
35 of an actual implementation are described in this specification. It will of course be appreciated that in the
development of any such actual embodiment, numerous implementation-specific decisions must be made to
achieve the developers’ specific goals, such as compliance with system-related and business-related constraints,
which will vary from one implementation to another. Moreover, it will be appreciated that such a development
. effort might be complex and time-consuming, but would nevertheless be a routine undertaking for those of

40 ordinary skill in the art having the benefit of this disclosure.
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The active layer 30C may have a thickness that varies from approximately 5-30 nm (50-300 A), and, in the case
of an NMOS device, it may be doped with a P-type dopant material. The recited details of the construction of the

SOI substrate 30 should not be considered a limitation of the present invention unless such limitations are

30 specifically set forth in the appendéd claims.
The semiconductor device 29 in Figure 2A is depicted at a point during the manufacturing process
wherein trench isolation regions 32 have been formed in the active layer 30C, and a gate insulating layer 34 and a
gate electrodev3‘6 have been formed above the active layer 30C. The gate electrode 36 has a thickness 38 that, in
one embodiment, ranges from approximately 100-150 nm (1000-1500 A). The semiconductor device 29 and its
35 various components, e.g., gate electrode 36, gate insulation layer 34 and trench isolation regions 32 may all be
. formed using traditional techniques for forming such components. For example, the gate insulation layer 34 may
be comprised of silicon dioxide and the gate electrode 36 may be comprised of a doped polysilicon. Thus, the
particular techniques and materials used for forming the various components of the semiconductor device 29

depicted in Figure 2A should not be considered a limitation of the present invention unless such limitations are
40 clearly set forth in the appended claims. ’
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CMOS,  ednEeniratiaidvell bf afPryxiigiely 10'5-10™ jons/cm®. Other dopant species may be implanted at energy levels

ranging from 40-400 keV depending on the particular dopant species used. After implantation, an anneal process

may be performed at a temperature ranging from approximately 600-1050°C. In one embodiment, this anneal
30 process may be performed at a relatively low temperature to ensure that the implant regions 42A, 42B, 42C
remain substantially in the as implanted positions. Of course, for PMOS type devices, the ion implant process 40
would be performed with an N-type dopant material, e.g., arsenic or phosphorous. Moreover, for CMOS type
technology, the various NMOS and PMOS devices can be appropriately masked on an as-needed basis while the
implant process 40 is performed using appropriate dopant material on the appropriate NMOS or PMOS devices.
35 Thereafter, as shown in Figure 2B, additional processing is performed to complete the formation of the
transistor 29. More particularly, additional processes may be performed to form sidewall spacers 50, source/drain
regions 52, conductive contacts 54, etc., as indicated in Figure 2B. As before, the various components may be
formed using a variety of standard techniques and materials well known to those skilled in the art. Thus, the
particular techniques and materials used for forming the various components of the transistor 29 depicted in
40 Figure 2B should not be considered a limitation of the present invention unless such limitations are clearly set

forth in the appended claims.




enployed with a variety of different type devices, e.g., nmenory devices,
m croprocessors, |ogic devices, etc. 20 - Figure 2A depicts a partially
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performed with a dopant material that is of the same type as.the dopant material in the bulk substrate, the implant
process resulting in a first doped region formed in the bulk substrate that is substantially self-aligned with the gate .

electrode, the first doped region having a dopant concentration level that is greater than the first concentration
30 level of the bulk substrate.

In another illustrative embodiment, the method comprises forming a gate electrode above a silicon-on-
insulator substrate comprised of a bulk substrate, a buried oxide layer and an active layer, the bulk substrate being
~ doped with a dopant material at a first concentration level, and perférming an ion implant process using at least
the gate electrode as a mask to implant a dopant material into the bulk substrate, the implant process being
35 performed with a dopant material that is of the same type as the dopant material in the bulk substrate, the implant
_process resulting in first, second and third doped regions formed in the bulk substrate, wherein the first doped
region is substantially self-aligned with the gate electrode and vertically spaced apart from the second and third
doped regions, the first, second and third doped regions having a dopant concentration level that is greater than
the first dopant concentration level of the bulk substrate.
40 The particular embodiments disclosed above are illustrative only, as the invention ma'y be modified and

practiced in different but equivalent manners apparent to those skilled in the art having the benefit of the
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and a third doped region 42C, as indicated in Figure 2B. Note that the
first doped region 42A is substantially self-aligned with the gate

el ectrode 36, and that the doped regions 42B, 42C are vertically offset
fromthe flrst doped regi on 42A by a di stance 44 that colrl&&pdbifs

appr oxi the t hi ckness 38 of the gate el ectrode 3, That is, the
upper sur ace of the first n 42A is vert| éﬂ' 0@’%%%d apart
from t hi B%*e‘?efeé‘brf‘ﬁcféﬂ“i’fo thﬁs’ﬁ“eﬁsﬁ@psofe‘ ?‘ﬁ‘g a0QVE 1Y D5 PETRemEd 1 ‘HB‘ &Nt ol ons
42B, 42Butherpapeontlimiatops arbjntanddi e ttiEneilded disaictiappTdosigmigted showre qitier tan tahe
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techni ques, the first doped ion 42A is positioned

become ti5Ed o peifed P‘E’g?‘bﬁ“’%s” o5 lonsfge cnsidezgdsvighn Big SC"RFS"B“ AR¥iteoft they dnventien.
sgcond Aandinglipitiegrottogpadougle éerein & ad 2Bortlin (e elaibkibdave a respecti ve edge 45, 47
that is approximately aligned with the sidewalls 37 of the gate electrode
36. Each of the doped regions 42A, 42B, 42C have a thickness 46 that, in
one 15 illustrative enbodinment, is approximately 10-50 nm (100-500 ﬁo The
energy of the inplant process 40 is selected such that the upper surface
43A of the first doped region 42A is approximately aligned with the
interface between the bul k substrate 30A and the buried oxide |ayer 30B.
That is, the upper surface 43A of the first doped region 42A may be
"approximately 0-5 nm (0-50 A) away fromthe interface between the bul k
substrate 30A and the buried oxide |layer 30B. In a preferred enbodi nent,
the upper surface 43A wll be located at the interface 20 between the bul k
substrate 30A and the buried oxide |ayer 30B. In general, the i.on inplant
process 40-will be perforned at a very high dopant dose |evel such that the
resulting doped regions, i.e., regions 42A, 42B, 42C, have a relatively ,
hi gh concentration of dopant material, i.e., on the order of at |east 1016
ions/cnB.. That is, the dopant concentration of the doped regions 42A, 42B,
42C wi l I be- hlgher than the doping level in the bulk substrate 30A. In
one illustrative enbodi nent, ‘where boron is 25 inplanted during the inplant
process 40, the boron nmay be i npl anted at a dose of approximately 1014-1QL16
ions/cn2 at an energy |level of 40-70 keV to result in the inplant regions
42A, 42B, 42C having a dopant concentration |evel of approximtely

1016- 1018 ions/cnB. O her dopant species may be inplanted at energy levels
rangi ng from 40-400 keV dependi ng on.-the particul ar dopant species used.
After inplantation, an anneal process nay be perforned at a tenperature
rangi ng from approxi mately 600-1050C. In one enbodi nent, this anneal 30
process may be perfornmed at'a'relatively |low tenperature to ensure that the

i npl ant regi ons 42A, 42B, 42C remain substantially in the as inplanted
positions. O course, for PMOS type devices, the ion inplant process 40
woul d be perforned with an N-type dopant material, e.g., arsenic or
phosphorous. Moreover, for CMOS type technology, the various NMOS and PMOS
devi ces can be appropriately masked on an as-needed basis while the

i npl ant process 40 is performed using appropriate dopant nmaterial on the
appropriate NMOS or PMOS devices. 35 Thereafter, as shown in Figure 2B,
additional processing is performed to conplete the formation of the



transistor 29. Mre particularly, additional processes may be perforned to
form sidewal | spacers 50, source/drain regions 52, conductive contacts 54,
etc., as indicated in Figure 2B. As before, the various conponents nay be
formed using a variety of standard techniques and materials well known to
those skilled in the art. Thus, the particular techniques and materials
used forClaIMBNg the various conponents of the transistcﬁ15§’ﬂmbicted in 40
Figure 2B should not be considered a limtation of the present invention
unl ess such limtations are clearly set forth in the appended clains. -5

21 SEP 2p06 Vpd@%’c@%%ﬁ%?ﬁsﬁ T/ US02/ 40399 Through use of the present
i nvention, various problent outlined in the background section of the

appl i cati on rayrahsistsoforartdabor e dugibcon-dMissupadrt subsirate [cpmphiged b atbutkg t he
| ocal i zed, sel f-%@ki gned.inpl.ant_regi on 42A under_ the channel region 33 of
the trandibsFaie (BOA). & purigdpxde £30Bhleyerand AR activglaper GOL) esd ang§tor he sane
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t hey w | dopgeteatatidlyat adirsticoenckntratiomievelasmd t he j uncti on capaci t ance between
the bul k substrate 30A and source/draj n regions .. The presen
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illustrative enmbodi nent, the device conprises a transistor having a gate
el ect r odwbstoaterd opanib material siald fishregion (W) dapingsugrsatentancegmpiondextl of a bul k

bstrat bur i 0 i I d.. i I ' in.the bulk
M R L R T G e e U et S
The devimstﬁmml?@ﬁgﬁ@fmﬁhggg gatefdlé&godggzg,d region 42A formed in the bulk

substrate, the tirst doped region being conprised of a dopant nmateri al
that is the sdwggacteyised mdhathe bul k substrate dopant material, wherein the

concentratio -nateri al 4k BT, i O | S:greater
than the f1rap St RraPPBbrlspLIR cpfd bilfinluGacPouRd L igh{Raho

enbodi neintsaidtshbstfate SOAJpeIkecag] @B add thirdqUbS) duplet addiynsdieirgn@thpriséd t he
gate el ec rgde. 15 In_another illustrative enbodi nent, the device conprises
a transi%tbAoRat makeriabdial in thy samo HpsHsi Akl bulk sHbstie dopant @adeipr 14dd of a

bul k su ri i : t] FStor
bei g cone i By T AEE, QIC) HopBd GeiOR nAlnf B BBt B leny b RSt h
dopant ndxtpent mhteainl thahisast fisb naeehtratiomeveleval firfindopdeévegion (424) beng
conprises first, second.and third regi.on ormedq in the bulk

Sobat r ar e sugH GRS Bemg Lind CBE) abf BydlIG ot that i s the
sane type as the bul k substrate dopant material, the first, second and

third regions 20 having a greater concentration |level of dopant nateri al
t han t he2.fi r sthecderdenof gldionl,| whedeinfaid rgatd alektredih §3G) diag, a thieknets pad  doped

region bejing substantially ali . Wit he gate el ectrode and v {call
Spgce d a\gfé?r?mfslabdifuisﬂ go%eélc%%lgn (QE&S’ is Vergcatlly spgced apart%‘r:orn 389 205hd @1%35 y
and third (42C) doped regions by a distance that corresponds approximately to said

thickness of said gate electrode (36).

3. The device of claim 1, wherein said first (42A), second (42B) and third (42C)

doped regions each have a thickness of approximately 10-50 nm.

4. The device of claim 1, wherein said first doped region (42A) has a thickness of
approximately 10-50 nm.




and third doped regions. In one illustrative enbodi ment, the nethod
conprises formng a gate el ectrode above a silicon-on- insulator substrate
conprised of a bulk substrate, a buried oxide |layer and an active |ayer,
the bul k substrate being 25 doped with a dopant material ZkSER #0& st
concentration |evel, and performng an ion inplant process using at |east

t he gat es5.el ecThedbvicRSof1dRSK WikkréiiRadibf shidlRand (47H)&mt ahird M2€)degedoul k
substrate, the inmplant process being perfornmed with a dopant material that
is of tHEgvanbasapjaneedeethagispprroximately dignphwith sespedtito saiB seteglesirodte

i mpl ant 38§ocess resulting in a first doped region fornmed in the bulk
substrat ‘hat is substantially self-aligned with the gate electrode, the
first doped region having a dopant concentration |level that is greater than

the first concentratiaon .30 | evel of the bulk substrate. .In another
i |l ustraive Q??di?dlcﬁﬁﬁtclalmﬂe whetai srid Sy dppekregion it Ay hasgaiupre) WEeshde

above a ghlt = ON= - I . i afe, a
bur’ od oo b Taycposiictid dpRialid, 07 iRy b Mlefhocbatiety S BLAGLT. |
with a depdankyerdBeB) ald said bulk sulstrateq@@Aht rati on | evel, and perform ng an
ion inplant process using at least the gate electrode as a mask to inplant
a dopant material into the bulk substrate, the inplant process being 35
perf or Mgl Wi U AIARRAHCIAIR! £ Wibeihtad deforlf (1087 atPilird! DE) BSpdaiEgidpPant
material in the bulk substrate, the inplant- process resufting ih first,
second agagh hiwerah upppesirfaegilonss positiordd belowtea ittt fhceshedvwtenathe bumdiboadan t he

first doped i i ubstanti.gl l.y self-aligned with the gate. el ectrode
and vert g&%{l(?éﬁgﬁggﬁgg% Stfag%ﬁﬂmgbysae Btﬁﬁceatﬂ% PRieSRPdY AP Xleeagtgelﬁ% , the
first, sgtkdesdndtHddaidlcldansid (Bg)gi ons having a dopant concentration |evel
that is greater than the first dopant concentration |evel of the bulk
substrate. 40 The particul ar enbodi nents di scl osed above are illustrative
only, asqgthe v .0 i fi p i i i ut
cqul val it eyttt A PR HREl R o SEhRESR b bl ShE Lt erer ¢
of the NBOSlafdHMRGO0&EVINE 03/ 081678 PCT/ US02/ 40399 teachi ngs herein. For
exanpl e, the process steps set forth above nay be perforned in a different
order. Furthernore, no limtations are intended to the details of

const rucg i on Tt“)xf]ee?eg/?ée%‘f élﬁfn?ilf‘v&@%‘gi‘ s%iﬁted?xgired LRRR lﬁfer ig%%g{pirilgé’cf’of gllhg&gf‘ cl ai ms

below. It is ore evident t articul ar enbodrnents osed
above. ndiyxideandbdsertbotkoess mgiidg fomaapgroximatslyGhSWami at i ons are consi der ed
within the scope and spirit of the invention. 5 Accordingly, the
protection sought herein is as set forth in the clains below. -7 CLAIM: 21

SEP 200610,  The device of claim 1, wherein said active layer is comprised of silicon and has a

thickness of approximately 5-30 nm.

11. The device of claim 1, wherein said gate electrode is comprised of polysilicon and

has a thickness of approximately 100-150 nm.

12. The device of claim 1, wherein said bulk substrate is doped with a P-type dopant
material at a concentration level of approximately 10" jons/cm® and said first, second and
third doped regions are doped with a P-type dopant material at a dopant concentration

level of at least approximately 10'® ions/cm?.




1. A device, conprising: a transistor formed above a silicon-on-insul ator
substrate conprised of a bulk substrate (30A), a buried oxide (30B) |ayer
and an active |ayer (30C), said transistor being conprised of a gate

el ectrode (36), said bulk substrate (30A) being doped wit i 1aSEPdHfifant
material at a first concentration level; and a first doped region (42A)

formed i18.sai ThdddvicesifoRiimal &heRPd\Said $alkGubitiatd is depalwith 8NOHpé dedht bei ng
conprised of a dopant material that is the sane type as said gul K

subst r at BagHpkAi@ crpgeairption leveliof approxtmatelyi W ipudon” anghsaisfingt. geeond apd
concent rati L Qf : ' idfirs We]y
| evel , sgéﬂgqg&f)%cg%le%kdoé%gae ?g%?%“gg%‘%wse u(i?g? lglnrﬁagﬁq?lflt gldltosglggc%\%@%&égfd gate
el ect r odievél3Bpt leahappokmiataded 0 iohdiah®. t he device further conprises second
(42B) and third (42C) doped regions forned in said substrate (30A), said
second (42B) and third (42C) doped regions being conprised of a dopant
mat eri al 14 hat 7y type i 0 - erial, said
second (1442'8) gllrll%d% |€ef 39?%‘%‘%’) p’dgllgglg?%gg}pgﬁisnléhig@%é gé%?rga?g%%g%e%’té?ati on
| evel of sideoglspacarané niphiralityafi comdwdttifve irgércompctionsr ati on | evel , said first
doped region (42A) being vertically spaced apart from said second (42B)
and third (42C) doped regions. 2. The device of claim1l, wherein said gate
el ectrodgs (36), dadRe@ohiprisipess and wherein said first doped region (42A)
is vertically spaced apart from said second (42B) and third (42C) doped
regi ons by a airensistoefarhnetl above espbeoats onpmubnematbetrate tcongaised of hitekiness of
sai d gatsgLl etlra(e:trgdeed(%)j. 3. Thcg devti.ce of cl.aim 1é V\,Berei n said fticrst
(42A), RIS (3R A¢ FY ey ad 3R ACtiviooRer F%@i“&ﬂ%‘ 190 BADR £ORPES§H P4 ness of
appr oxi ngdteeléctiéliicGavingh thibknddResA@ Bulkesubltrd Bdifld dopddhBiiieh Go%ﬁit ¢hatdrfapt doped
region (42A) has a thickness of approximately 10-50 nm 8 21 SEP 2006 5.
The devi#a fgft conggniation lgvek andh each of said second (42B) and third (420
doped regio i g t i XJ. P y.allgned .w respect
to said gat enﬁeﬁsggs?%%}gieéﬁg%sdéﬁl&?ed J%%%onssfoﬁg&f X éa%%ﬁik SLﬁ)sJ[rth, gm&“f{ra,

second and third doped regions being comprised of a dopant material that is the same

type as said bulk substrate dopant material, said first, second and third doped regions
having a greater concentration level of dopant material than said first concentration level
and at least a concentration level of approximately 10'® ions/cm?, said first doped region
being substantiaﬂy aligned with said gate electrode and vertically spaced apart from said
second and third doped regions by a distance that corresponds approximately to said

thickness of said gate electrode.

16.  The device of claim 15, wherein said transistor is comprised of at least one of an
NMOS and PMOS device.
17. The device of claim 15, wherein said buried oxide layer is comprised of silicon

dioxide and has a thickness ranging from approximately 5-50 nm.

18.  The device of claim 15, wherein said active layer is comprised of silicon and has a

thickness of approximately 5-30 nm.

%a




6. The device of claim1l1l, wherein said first doped region (42A) has an
upper surface (43A) that is positioned approximtely 0-5 nm bel ow an
interface between said buried oxide |layer (30B) and said bul k substrate
(30A). 7. The device of claim1, wherein said second (42B)7 &8k 2brd (420
doped regi ons each have an upper surface that is positioned bel ow an

i nt er f acgg.bet Feedetibeobelaingd SOuheRin baY @hte(3BodaMdcdhisridedldf pslyesics@t e
(30A) by a distance that corresponds approxinmately to a thickness of the

gate el ettdlge thigkyess of apprexigataly 804 5@ e m 1, wherein said transistor is
conprised of at |east one of an NMOS and PMOS device. 9. The device of
claim1, wherein said buried oxide |layer is conprised of silicon dioxide
and has 20.t hi Theésscerafroddimgl 5, mdrrcip paid bulkedubstyatdisWdpedrivith @.P- e dolgant ce  of
claim1, wherein said active layer is conprised of.,silicon and has a

t hi cknes®atsfiakg greonpeniipaey lexelof approximatelyd giens/er” erd saihiinst, secopf@rdi n sai d

oo SRy v sl B

subst r at evelofdoleest approlinaatélytipfdoddpant nmaterial at a concentration |evel
of approximately 1015 ions/cnB and said first, second and third doped
regions are doped with a P-type dopant naterial at a dopant concentration

| evel ofrat | eRSH-ARPLPX%IdTRL B3 YwHA LR éa‘?(g%ﬁ%bs@atg is %E‘Ee(gm 2 anl R:typd'e

device of claim11, wherein said bulk substrate I's dope an Ntype
dopant denaet material aha consatration lerl bEuppronimaigdprlOXi ivas/ehy add s&5difosts/ cnB

and said_first econd and . third.doped. regions are doped wth gn N-type
dopant nsacg?cfg'lﬁd Q}Ircgd%(? FREO0D ALLioR WB{‘. agll\g'@@e ‘iﬂpaﬁtt ’%?@5%\1 ata"‘bg?%a)?f nat el y
1016 i onsdneeiratiba levEnef dleddsceppRbxiflatily @' idndichiier conprising a source
region, a drain region, a sidewall spacer and a plurality of conductive

i nterconnections. 15. A device, conprising: a transistor formed above a

silicon-en-i e ' f b e. i ed
oxi do 1 25y anel Bhke SIS 35w RO SRF el coBpRb b BhES et B
have a thickness of approximately 10-50 nm.

23.  The device of claim 15, wherein each of said second and third doped regions has

an inner edge that is approximately aligned with respect to said gate electrode.

24.  The device of claim 15, wherein said first doped region has an upper surface that
is positioned approximately 0-5 nm below an interface between said buried oxide layer

and said bulk substrate.

25.  The device of claim 15, wherein said second and third doped regions each have an
“upper surface that is positioned below an interface between the buried oxide layer and the
bulk substrate by a distance that corresponds approximately to the thickness of the gate

electrode.

26.  The device of claim 15, further comprising a source region, a drain region, a

sidewall spacer and a plurality of conductive interconnections.
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gate el ectrode having a thickness, said bulk substrate being doped with a

dopant material at a first concentration level; and first, second and

third doped regions forned in said bulk substrate, said first, second and

third doped regions being conprised of a dopant materi al bﬁ% is the sanme

type as said bul k substrate dopant material, said first, I and third

doped regl.onsA dagice,@nprigingat er concentratlon | evel of dopant naterlal t han

said first concentration | evel and at |east a concentration |evel of

appr oxi mat el y& ir@nﬁsstpbf@n@ﬁ@boyauadsﬁlc@rspnd@p@dorr%@st@ate cowipniged abettatk i al | y

al i gned wj age art..trom ald
3%@?“ o lélgpe 18!: ?&1& %gg a%rh%gylg g ér'eg é‘ rés[ee gsqéco O%ea% trgpsp]gtox i mat el y

second an regrons nce

to said bdihg cékmpssdaf aS@ItéielgaE@ieeHJ@@ﬂgr odficknkss, sém@umesub@@at@fbeﬁ’\%gomdl5
wherein Sahd transi stor is conprised of at | east _one of an and PMOS

devi ce. With arfepantynaterigtatcy Airsh qoncepiiaic I#v8hisaidobiries o%ide dayeraBeing i s
conpri se and has a thickness ranging from

appr oxi n%l;{ng{ns%& bfﬁﬁ&m ﬂg@ﬁé%ﬁ;d device of claim 15, wherein said active

| ayer is corrpﬁnssesdc@fd aid thiahdeped tegiona foitddcionesd bafk apptra] sad diryt, 5- 30
nm 9a 21 SE (ngq The deyice of c|aim 15, wherein said gate el ectrode
i s conpri© %H@f*é&%fona ging£omprised ok dopans matpipl hrtviaths Fmo0- 150
nm 20. Be adexiarebuhaiay with a
P.type déy'Eaﬁ‘t e R L S MR AL Bk 1PERES &

i ons/ cnﬁhaazmg athidinéssrof apprerinmately d10eb0 mrhlandiagmae:dcmrmgnmtmnaleeeldﬁpe@nw th a
P-type do ter.l at a ant c9 ntration |eve

appr oxi na eflal I.‘Léa’dgtlﬁgt/% d'ﬁ%on'llﬁ%e i éeaﬁtfaﬁ?%emrit?n Iﬁl‘fg]r%t: *Hq%"’éf d bul k
substrat @pt@mﬁi@@%dlmﬁ {ons/em’ Nald/ﬁ!%t d%&ﬂ%@%lo%&ﬁg 'sﬁ;sta%ttlaﬂy ﬁﬁ’@%@%ﬂ%aﬁcpn | evel
of approximatel y 1015 i ons/cnB and said first second d third doped

regi ons gateclgepeds Z\HidtVﬁl‘té?larUNSPWé 2t diom prad sacoad and ﬂ?@:rddtqmdtreglo)@rhy&]t ration

| evel. ofy t The e of claim 15,
wherein sgt%%éeﬁf}%sctoﬁg é)ggén X} #q%g) %‘ope %Pn%gslo(%)ﬁas}d Y & rSve a thickness
of approxi mately 10-50 nm

28.  The device of claim 27, wherein said transistor is comprised of at least one of an
NMOS and PMOS device.
29.  The device of claim 27, wherein said buried oxide layer has a thickness ranging

from approximately 5-50 nm.

30.  The device of claim 27, wherein said active layer has a thickness of

approximately 5-30 nm.

31.  The device of claim 27, wherein said gate electrode is comprised of polysilicon

and has a thickness of approximately 100-150 nm.

32.  The device of claim 27, wherein said bulk substrate is doped with a P-type dopant
material at a concentration level of approximately 10" ions/cm® and said first, second and

third doped regions are doped with a P-type dopant material at a dopant concentration

level of at least approximately 10" ions/cm®.
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23. The device of claim 15, wherein each of said second and third doped
regions has an inner edge that is approximately aligned with respect to
said gate el ectrode. 24. The device of claim 15, wherein said first doped
regi on has an upper surface that 1is positioned approxinmately 0-5 nm bel ow
an interface between said buried oxide layer and said bulk rate. 25.
The device of claim 15, wherein said second and third doped regions each
have an upper surface that is positioned below an interface between the
buri ed ox¥-de Thydeviga@fchem Bl whereinssaidbulkosubatrate 98 daped withtancriyps ponds
appr oxi ely t hi.ckn of the.gate .electrode. 263 The. i.ce of
cF o 180 pliBertal 8 SRR P es'l B AR st M AP Pl el S T e

spacer agstond phditigihd Gypeal regioRd ued dyged WIBRAQMERR! dopast mBRridLatSERpAP6  27.
A device, conprising: a transistor formed above a silicon-on-insul ator
subst r at eoncemsFionderchof & least apprexipstelnd @ iensksny’i ed oxi de | ayer and an
active layer conprised of silicon, said transistor being conprised of a
gate el ectrode having a thickness, said bul k substrate being doped wth a
dopant nsd.eri @he déviee &f dlsin ZRRASREIRRREIDOf S84 Sdcond andlthixdrdoped esgicls Haglyer
being conprised of silicon dioxide; and first, second_and third doped
regi ons Foiweedes thalisrmpiesimaighstlicaed widigreepest tp suid gateedesi@dand third doped
regi ons being conprised of a dopant material that is the sane type as said
bul k substrate dopant material, said first, second and third doped regions
havi ng a3%.hi ckhedsviof ofap@noXi, vatee¢iy siid- 6t dupednebien baseat wpecomteathaat i on

| evel of. dopant .material than said first concentration.level and at |east
a concentSrRePitoReq apppxigately %Fgag‘taé’ggﬁﬁnd%ﬁﬁéf"e SFween gid brae ﬁﬁ‘%eg@ieﬂ first
doped regidRidsiiRduisHagt antially aligned with said gate el ectrode and
vertically spaced apart fromsaid second and third doped regions by a

di stance that corresponds approximately to said thickness of said gate

el ectrod 28 The .devi ce chaim 27, wherein.said transistor .is npri sed
of “at 1 et omie BRETH il R e o B D et RS B e o
wher ei n gl siitftice @ht dxpeb@tidnay Belohadn iatdriice ker@sen thawgtibdoxide layer and the

bulk substrate by a distance that corresponds approximately to the thickness of the gate

electrode.

37.  The device of claim 27, further comprising a source region, a drain region, a

sidewall spacer and a plurality of conductive interconnections.

38. A method, comprising:

forming a gate electrode (36) above a silicon-on-insulator substrate comprised of
a bulk substrate (30A), a buried oxide layer (30B) and an active layer (30C), said bulk
substrate (30A) being doped with a dopant material at a first concentration level;
and

performing an ion implant process using at least said gate electrode (36) as a mask
to implant a dopant material into said bulk substrate (30A), said implant process being
performed with a dopant material that is of the same type as said dopant material in said
bulk substrate, said implant process resulting in a first doped region (42A) formed in said

bulk substrate (30A) that is substantially aligned with said gate electrode 36, said first

9d



from approxi mately 5-50 nm 30. The device of claim27, wherein said active
| ayer has a thickness of approximately 5-30 nm 31. The device of claim
27, wherein said gate electrode is conprised of polysilicon and has a

t hi ckness of approximately 100-150 nm 32. The device OfZQHEPWMﬁ71 wherein
said bulk substrate is doped with a P-type dopant nmaterial at a

concent r @gedneLi@U U281 havRg QX ddPRhE LoncbRERidPRFLICHR AN el thahishRit firsBecond
and third doped regions are doped with a P-type dopant naterial at a

dopant cemeenratignilesl, | evel of at |east approximately 1016 ions/cnB. 9c 21
SEP 2006 33. i .of claim 27, wherein said bulk substrate is doped
with an Ntyp@?%gegléﬁg%ateri al at a concentration | evel of approximtely

1015 i ons/ enBpeafudm®di shid ionSiinplard §260ds Aftthet Rirhd seQRAY4DBYhRNhirdr(@20pped
with an N-type dopant nmaterial at a dopant concentration |evel of at |east

appr oxi néArsdyregions in srid bulgsubsirater(38 Adesaid seeond d#aB hand thivheRe) dopetth of

said sec L.hir | n_inper, ed hat. | .

appr oxi n%ggﬁg/ @‘g?”}“g r?e(g)p\g\nﬂ ‘P‘ﬁoqlrc é@gdet%t@l Slf: géig?t S&Eﬁaeeret aencg“?%rg%s? cgé‘)’.senﬁrﬂ%ondevi ce
of cl ai nieid], saidhirseidopaidediohi(43A) Beipg deitie il Epaoed apunt HiPRShidSeEdndqa@2Bhat s
positioned approximately 0-5 nm bel ow an interface between said buried

oxi de | a¥thirg (P (Qdogediseionsubst rat e. 36. The device of claim 27, wherein
said second and third doped regi ons each have an upper surface that is
posi ti oned below an interface between the buried oxide |layer and the bulk
subst r at ¥.by Bhalinsdthod eoft tlaim c38,r edpein ssaip firsix idopédIrygioa hdveat dipakness of

the gate electrode. 37. . The devi.ce of gkaim2¢, further conprising a
source r¥&gf fatuﬁngervﬁl ?Fjartée@?‘iﬂi’,pr%lmﬂe e%gl }Ong?ﬁ‘&'c'er and a plurality of
conductive interconnections. 38. A nethod, conprising: formng a gate

el ectrode (36) above a silicon-on-insulator substrate conprised of a bulk
subst r at40- ( 30)e mgthedrofeclaigx B8ewhergar p¢r8@B)ing saiddnn amplang prepges furdeC) , sai d

E g“éenfr a?litn(g) %&Foen\glg(:a;fﬁ) Qﬁ& ngrdj ?Pz‘%S cYg;;[eH r%gi%gg i tsaig%tu 3 isf%str% e (3011\ ’r sSaTid
second (42B) and third (42C) doped regions having a dopant concentration level that is
greater than said first concentration level, said first doped region (42A) being vertically
spaced apart from said second (42B) and third (42C) doped regions by a distance that

approximately corresponds to a thickness of said gate electrode (36).

41.  The method of claim 38, wherein performing said ion implant process further
forms second (42B) and third (42C) doped regions in said bulk substrate (30A), said-
second (42B) and third (42C) doped regions each having an upper surface, said upper
surface of each of said second (42B) and third (42C) doped regions being positioned
below an interface between said buried oxide layer (30B) and said bulk substrate (30A)

by a distance that approximately corresponds to a thickness of said gate electrode (36).

42.  The method of claim 38, wherein performing said ion implant process further
forms second (42B) and third (42C) doped regions in said bulk substrate (30A), said first
doped region (42A) having an upper surface (43A) that is positioned approximately 0-5
nm below an interface between said buried oxide layer (30B) and said bulk substrate

(30A), said first doped region being vertically spaced apart from said second (42B) and
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and performng an ion inplant process using at |east said gate el ectrode
(36) as a nask to inplant a dopant material into said bulk substrate
(30A), said inplant process being perfornmed with a dopant material that is
of the sane type as said dopant material in said bulk suB4tSEptig)s said

i npl ant process resulting in a first doped region (42A) forned in said

bul k subgikdgd2C)Y &épdll rédiais, bsid SedvaidanbBRhad/thali zn:_r(?di e fegt@tistbaBi2hevifd ect r ode
36, said first 9d 21 SEP 2006 d&)ed ?egi on ((42 ) df?gvi ngti 0 ant@é

ad
concent r 3 VRAST age. saichippes syrlace @freach o saidiseroni (43B) amdﬁgiédnﬁ Jidened evel |

char act egJ ’ f ' [ .l [ t.. o S. .k ur second
(428 ancorhy vaite BRToRET OGR! thiurdib NIRMAR' syl QRS AL b GBEY BB 373
second (sk2dBpulkrsdbithite (0A4DE)a disaace thaeghprosmatlt dgraapolaiasta thieRa@Hbf at i on

| evel that, is eater than said first concentration level, said first
doped reﬁﬁ‘%ﬁat?g{fﬁb‘o‘%éﬁ% vertically spaced apart fromsaid second (42B)
and third (42C) doped regions. 39. The nethod of claim3 8, wherein said
first doped region has a dopant concentration |evel of at |east

appr oxi néi.el yTHOh6thiod of L .3 84 Ozherklive peafdrntin efid édnainpl @8 prodesy enmprizes f or mi ng
said ion_ipplant ocess . further forms second (42B) and third (42C) doped
r egi ons P%P‘Ea’i% %ﬂgﬂf Ionsilqnt processaign enckgy fevgleréaﬁag (PPBRPRIAYIMASELY &8( 42C)
doped regps/ having a dopant concentration level that is greater than
said first concentration level, said first doped region (42A) being
vertically spaced apart from said second (42B) and third (42C) doped

regi ons a 4 stanc hat pproximat el y .correspands to a thi ckness of
sai d gat‘gyel eglfer%l @“’?é’%f&’ﬂf’%’ %gremap?{g P2 ?ﬁlcgf lgg)?armé(?cgf%coﬁ@?rf%? m ng
sai d i onpdripméi} sad REEsH1Lnt HrdREs with I FopaCaRE tHaf 2Rced ROnt Mpr6kifith doped
regi onsnIi) n, said bul k, sg%)strgte (30A), salt)iﬁd second (42B) a%fthi r%@zﬂq
doped rebq ohd d9B¥CHav | ng an upper surface, said upper surface of each of
said second (42B) and third (42C) doped regi ons being positioned below an
interface between said buried oxide |ayer (30B) and said bul k substrate
(30A) bMs.a dils artded bhtlaapm Y xfunthee kymprising JRefotairigoatldabi cknamseadl sai d
gate el ectrode g3%)1 ) . oL
process at a temperature ranging from approximately 600-1050°C after said ion implant

process is performed.

46.  The method of claim 38, wherein forming a gate electrode comprises forming a

gate electrode comprised of polysilicon.

47.  The method of claim 38, wherein forming a gate electrode above a silicon-on-
insulator substrate comprised of a bulk substrate, a buried oxide layer and an active layer,
said bulk substrate being doped with a dopant material at a first concentration level,
comprises forming a gate electrode above a silicon-on-insulator substrate comprised of a
bulk substrate comprised of silicon, a buried oxide layer comprised of silicon dioxide and
an active layer comprised of silicon, said bulk substrate being doped with a dopant

material at a first concentration level.

48.  The method of claim 38, wherein forming a gate electrode above a silicon-on-

insulator substrate comprised of a bulk substrate, a buried oxide layer and an active layer,

9f




42. The nethod of claim 38, wherein performng said ion inplant process
further fornms second (42B) and third (42C) doped regions in said bul k
substrate (30A), said first doped region (42A) having an upper surface
(43A) that is positioned approximately 0-5 nm bel ow an intsgpfiagee bet ween
said buried oxide layer (30B) and said bul k substrate (30A), said first

doped reg;iid)rbuﬁekuigtm&rﬁdlmgaﬂbyecﬁﬁ'&h&ddamﬁtmzftélﬁﬁheﬁ&i fikst eaRRAtr{tfotBlevelnd 9e 21
SEP 2006 third 42% dop e ions, sai.d second (42B) and third (420)
doped r effirBRidses S 9.%&5 HO ‘E)ﬁ]é‘?ves%i"lh%bon'&ﬂﬂémﬁﬁb‘éﬁ‘raW@e‘bP ®ach of

sai d secpnd stdBle, aNFiich 'o&gie(lé%)acrj\ efliive T%g%@& d%@i@%&?@ﬁ%tb&eﬁ@ pg! ow an

interface between said buried oxi ayer Bt r at e
(30A) bywithdi $rtype elophsit mappiabxi mafiedtyconoerntesjpanidselt of @pﬁrbxmimﬂysl(bf sai d
gate el ect r/od@ (36). 43. The nethod of claim 38, wherein performng said

i on inpl ¥ I|5’rocess conprises performng said ion inplant process at an
energy |evel ranging fromapproxi mately 40- k eV. 44. The nmethod of claim
38, wherein performng said ion inplant process conprises performng said
i on i npl 4ht pr@thAi @ﬁclamdéﬁ,awhemusﬁntmm a ragectiode mbappa silicuatoet y

1014-1 016 cnp Ia| m.3 further corrprl s

per f or mi B ulg or ]é}%?g?feocﬁglpélﬁ?fgﬁeblggéﬂ eala béln?‘g?r’ﬁ@‘? %ﬁ’ ik raélr?ﬁp}ﬁ% e gom

appr oxi ”ﬁﬁ@%ﬁll@&ﬂmﬂr@t@%1%ﬂ@ﬁedsﬁ[tﬁ d @6pdnRhA&al a@%%@ﬁéoﬂo%n@@ﬂi&prermd 46.
The method of claim 38 erein formng a gate el ectrode conprises form ng

a gate eImeRIisediuIERsp gﬁ@@épcﬁp%ébwl 4 $1bem-omtihsulates swstasdonfprisedipia 38,

comr 1 sed st il BT oREANE MGy bkt R B WS E e dORRL 5 °

sai d bul witaumsNrigpe dlopamgmaiuapeﬂ ath tmsac@km@aﬁandfﬁte%l 8f agproRinhdtelst 10
concentration;level, conprises formng a gate el ectrode above a

si i con-BAYFRSUl at or substrat e conprised of a bulk substrate conprised of
silicon, a buried oxide |layer conprised of silicon dioxide and an active
| ayer corrpri sed of silicon, said bulk substrate being doped with a dopant

mat eri al St  alThé methodafedaitr 3R, ivdrerdiepetforming said ion implant process results in

said first doped region having a thickness of approximately 10-50 nm.

51.  The method of claim 38, wherein performing said ion implant process results in

said second and third doped regions each having a thickness of approximately 10-50 nm.

52. The method of claim 38, wherein said first doped region has an upper surface that

is positioned approximately 0-5 nm below an interface between said buried oxide layer

and said bulk substrate.

53.  The method of claim 38, further comprising forming a source region, a drain

region and a plurality of conductive contacts.

54. A method, comprising:
forming a gate electrode above a silicon-on-insulator substrate comprised of a
bulk substrate, a buried oxide layer and an active layer, said bulk substrate being doped

with a dopant material at a first concentration level; and
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48. The nethod of claim 38, wherein form ng a gate el ectrode above a
silicon-on- insulator substrate conprised of a bulk substrate, a buried

oxi de layer and an active layer, 9f 21 SEP 2006 said bulk substrate being
doped with a dopant material at a first concentration |eveli,SEPcpggori ses
formng a gate el ectrode above a silicon-on-insulator substrate conprised-
of a bul k supstoratieg amidum@aht@rodss bsiyght Rad said @ed élv@rddeyeh,maRitel bul k

concent r PG T 4UBR Breisbik by bolae, st profgss e pefaroed o
cl ai m 38yithheddant mafeRNGafisdAiRe S8R %fé)@dag S%Q%Eélﬂ itk AR 's&i@'suf)%éﬂel ator

substrate conprised of a bulk substratwe, uri oxl de l'ayer and an active
| ayer, said émplahkprecdss tasaltiog e fing, stopetand thind dostdpagionnfur@ed al sagd budk f i r st

i1 con sitfte FAE b dFBETFPE heraBatyR dangd P saNcre s St Ba | e
oxi de | ayeticaRdsaBe@apdrl RomaMUET secdad Andhiki &d&ﬁ%ﬁ%@gﬁ, Qgiifﬂﬂsgg%ﬂd afgth an

N-type dopant materjal at a first concentration approxi mately 1015
i ons/ cnBthigpdoppdaegionthdaviog acderiant 8sncentretia levpethhbisngnegtes than saohfirstpl ant

process . aid first doped region having a thickness of
appr oxi n%‘?@?{l/&a%@pgﬁve?\'m 51. The nethod of claim 38, wherein performng said

ion inplant process results in said second and third doped regi ons each
having a_t hickness of approximately 10-50 nm 52. The nethod of claim 38,
wherein $aid 1he sethod i Flaimgy brivhrasindarminger gate cleaicedet dranprises fgosig 2 oned

appr oxi rrg%glls%agé &mﬁgé@g&&gﬁm&r‘face bet ween sai d buried oxide |ayer

and said ubstr e method of claim 38, further conprising
formng a source region, a drain region and a plurality of conductive
contacts

54. met hod, . conprising: . form ng a gate el ectrode above a

si l'i con-off-i Lh QIeH?Ods‘?fb‘glf“Jr;‘gtsé’ Bﬁ‘ﬁm Eoming = gottraleqrode beyaesilicantasr i ed
oxi de | ay@filaRRduiiitaRCompBist PyEL bulﬁ%hgstﬁﬂil, Fbﬁﬂ?@&iﬁé fa Qreéﬂagandagﬁ%jlayw,t h a
dopant material at a first concentration [evel; and é’g

said bulk substrate being doped with a dopant material at a first concentration level,

comprises forming a gate electrode above a silicon-on-insulator substrate comprised of a

bulk substrate comprised of silicon, a buried oxide layer comprised of silicon dioxide and

an active layer comprised of silicon, said bulk substrate being doped with a dopant

material at a first concentration level.

57. The method of claim 54, wherein forming a gate electrode above a silicon-on-
insulator substrate comprised of a bulk substrate, a buried oxide layer and an active layer,
said bulk substrate being doped with a dopant material at a first concentration level,
comprises forming a gate electrode above a silicon-on-insulator substrate comprised of a
bulk substrate, a buried oxide layer and an active layer, said bulk substrate being doped

with a P-type dopant material at a first concentration level of approximately 10'°

ions/cm’.
58.  The method of claim 54, wherein forming a gate electrode above a silicon-on-

insulator substrate comprised of a bulk substrate, a buried oxide layer and an active layer,

said bulk substrate being doped with a dopant material at a first concentration level,

%h




21 SEP 2006 performng an ion inplant process using at |east said gate

el ectrode as a mask to inplant a dopant material into said bulk substrate,
said inplant process being performed w th a dopant nmaterial that is of the
sane type as said dopant material in said substrate, saild SER#0nt process
resulting in first, second and third doped regions forned in said bulk

subst r at eymésesl frinisg a dapetbctrogé Abovee HlcEHRSndMbionkhdstralel @RRRis¥d b sai d
gate electrode and vertically spaced apart from said second and third

doped r eB6iubstigts, @ buried pxidgdevsi@nd s activg Fagerd sad dulkegyibstnaie haingrsigped dopant
concent r gt € I r .o fi L.Om14 evel
conesntr o NayeL el A gERL o aR il (St o ERIASRER ALY

f or ni ng wmns/gaf.e el ectrode conprised of polysilicon. 56. The nmethod of claim

54, wherein formng a gate el ectrode above a silicon-on- insulator
substrate conprised of a bulk substrate, a buried oxide |ayer and an active

layer, said bl k@Yl Ldig shEWAGe %Bﬁldfn‘éf, G&ofld gr?cg@?'&i gég&g{)ég\?/délsgﬁveaa first

concentration level, ~conprises formng a’'gate e

si | i con-dpantheukettotios ldyst ofxt éeastanproxdmetety 108 iobsibi® substrat e conpri sed of
silicon, a buried oxide layer conprised of silicon dioxide and an active
| ayer conprised of silicon, said bulk substrate being doped with a dopant

mat eri al 6@t arhd method YTCHIHr A, i»@{éréiﬁ\b%{fonéi}'g is%igﬁgxgﬁ{lﬂ% C&E%Jﬁ‘lrgﬂa

wherein formng a gate el ectrode above a si I nsul ator substrate
conpr i sewidbfirsh spefind aad iird daped regibug ¢agh haxinge thidsress affppanximeatelyvE)-SGyer
said bul k_substrate being doped with a dopant nmaterial at a first
concentration |evel, conprises formng a gate el ectrode above a
silicon-on-insulator substrate conprised of a bulk substrate, a buried

oxi de layer and an active |ayer, said bulk substrate being doped wth a
P-type o%]pantTlFF’a{r’éF}}OQI ofglaigm pty Barthes romprisigi formingvapowte agmomxd deiel y 1015

‘ iOnS/Cgﬁ§F§ﬁanJQ?th%2§@fgﬁhﬁh@é SIﬁégi.mherein form ng a gate el ectrode

above I con- ulator su e conprised of a bulk substrate, a
buried oxide | ayer and an active layer, said bulk substrate being doped
wth a quant mat e igl ﬁﬁ.a first concentration lLevel, _9h 21 SEP 2006
.~ The'method of claim 54, wherein said first doped region is vertically spaced apart
from said second and third doped regions by a distance that approximately corresponds to

a thickness of said gate electrode:

63.  The method of claim 54, wherein said second and third doped regions each have
an upper surface, said upper surface of each of said second and third doped regions being
positioned below an interface between said buried oxide layer and said bulk substrate by

a distance that approximately corresponds to a thickness of said gate electrode.

64.  The method of claim 54, wherein said first doped region has an upper surface that
is positioned approximately 0-5 nm below an interface between said buried oxide layer
and said bulk substrate, said second and third doped regions each having an upper
surface, said upper surface of each of said second and third doped regions being
positioned below an interface between said buried oxide layer and said bulk substrate by

a distance that approximately corresponds to a thickness of said gate electrode.
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conprises formng a gate el ectrode above a silicon-on-insulator substrate
conprised of a bulk substrate, a buried oxide |ayer and an active | ayer,
said bul k substrate being doped wth an N-type dopant material at a first
concentration | evel of approximately 1015 ions/cnB. 59. Thegrpepjgod of
claimb54, wherein said first, second and third doped regi ons have a dopant
concent r @.i onThewekthalf ofatlailresd twisspgin ek fobmalgysakDibs impha! prBessGBsuliflie met hod

of claim 54, wherei efformng said i i npl ant process results in said
first, s?&%ﬁth’agﬁﬂor%‘%’H%dﬁ‘ﬁ‘gB@%Fgrré%lP%%acg‘ NIngAihigkness phinkera@atesy 10-50

approxi ngf,ely 10-50 nm 61. The nethod of claim54, further conprising
formng a source region, a drain region and a plurality of conductive
contacts. 62. The nmethod of claim54, wherein said first doped region is

verti cal S ed art I.o a.d second and third.doped regions by a
i st anceShat T SPaRT e S19 0 Shr BLEHACTREOTE PRI 8 HevCare agus
el ect r odgroc&ss 3t a THepTRLRAAnShg ot MpRExinRaY 8HAL1650°C. SEEPHE ARGnipknt d doped

regi ons each have ‘an upper surface, said upper surface of each of said
second apwbcessiis perfloped. r egi ons being positioned bel ow an interface between
said buried oxide |ayer and said bul k substrate by a distance that

approxi mately corresponds to a thickness of said gate el ectrode. 64. The

nmet hod of7.cl arTRe afkthodhBTcRiin s2ivthefdin gérfgx‘ﬂﬂﬁg sEi8 I PIdIAT AP PGhp3s f ace
that is positioned approximately 0-5 nm below an interface between said

buri ed oRiréeming egid iemunglantdrpesdsk asabsnargy égvebminding domm dppnodindiely dt0doped
regi ons &gﬂ? \pavi ng an upper surface, said upper surface of each of said
second and third doped regi ons being positioned below an interface between
said buried oxide |ayer and said bul k substrate by a distance that

approxi mately corresponds .to a thickness of said gate electrode. 9i 2 1 SEP
2006 65. 9% he” Fa¢ Asthodrof claimmds wheygia pesfornyag said Ao thignplant Proesas FOrpPTAIEs

ot ﬁ?iin%*’?g";{f%%%? PRI SETAN AR bt BOREE RO LSRRG 1OV N2,

conpri si WJ*p&’fionsemy at | east one anneal

69.  The method of claim 54, wherein said first doped region has an upper surface that
is positioned approximately 0-5 nm below an interface between said buried oxide layer

and said bulk substrate.

70.  The method of claim 54, further comprising forming a source region, a drain

region and a plurality of conductive contacts.

71. A method, comprising:

forming a gate electrode above a silicon-on-insulator substrate comprised of a
bulk substrate, a buried oxide layer and an active layer, said bulk substrate being doped
with a dopant material at a first concentration level; and

performing an ion implant process using at least said gate electrode as a mask to
implant a dopant material into said bulk substrate, said implant process being performed
with a dopant material that is of the same type as said dopant material in said substrate,

said implant process resulting in separate and distinct first, second and third doped

9




process at a tenperature ranging from approxi mtely 600-1050 C. after said
ion inplant process is performed. 67. The nethod of claimb54, wherein
perform ng said ion inplant process conprises performng said ion inplant
process at an energy |evel ranging from approximately 40-7 %68 kgy. 68. The
met hod of claimb54, wherein performng said ion inplant process conprises
per f or m regiaifornieoninisaidl tartit sybsoetes saiifirit dapetdpgivn dgesubbabtialprgdgaed r om
approximately, . 1014-1 016 ipns/cn?. 69. The nethod of cl aim 54, wherein
said fi r%’ftﬁd%‘&e%ﬁt? Q&CHH‘}%%@) Xertigpibe spacgd rapart foma paid;sgcqnglsand; ‘gﬁédioped

appr oxi 5 : : yer
and saiSRES#%’%ﬂ%£?$%$§§ﬂ¥%ﬁy¥hgi%@%ﬁggggﬁg?Fgﬁﬁﬁgk&a?ﬁ%?ﬁgggégﬂ%?kging

f or m ng thabiogreater thegi ser fimt emaentratioadeveh and a plurality of conductive
contacts. 71. A nethod, conprising: formng a gate el ectrode above a
silicon-on-insulator substrate conprised of a bulk substrate, a buried
oxi de |l ayer and an active |ayer, said bulk substrate being doped wth a
dopant material at a first concentration |evel; and performng an ion

i npl ant process using at |east said gate electrode as a mask to inplant a
dopant material into said bulk substrate, said inplant process being
performed wth a dopant material that is of the sane type as said dopant
material in said substrate, said inplant process resulting in separate and
distinct first, second and third doped 9] 21 SEP 2006 regions forned in
said bul k substrate, said first doped region being substantially aligned
with said gate el ectrode and vertically spaced apart from said second and
third doped regions, said first, second and third doped regi ons having a
dopant concentration level that is greater than said first concentration
| evel . 9k
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