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162. By aapghgivagpntartite ti sereghitvéll eln irter emboctxm@tsmm methgDfurtheh eongbrijey @ phualityenfit of

the PN%&&/@B%‘ rodidhs ar%2wﬂmlﬁ s@i@ n{emGJ ﬁﬂl%?@omphh:@ B@ri%}émhéamﬁntr@%n iffplant PedeSiARfig a
over al | aF[geratl tra gjra ed mrcudllt

e
i tlcor por Ptd‘@ateé‘ﬂg'i‘f“ E °§ P &’ﬁ% P%’f’%tF t“Nrf]“isshgpep é’g%aﬂtt mﬂl“’r’i%‘ﬂﬁs'dh‘“ it L&“éu}‘i‘@r‘“a‘ﬁ“y“
di r ect edulk subsiralyi uadee elach bf 2 plhrekityved dourferdiny regiens| of the traSBlor, stte seltdeldrad, wellnlthvingr i ous

met hods 40f, BKLRGAN e AP RE Alst B8 FAEnr nlaf2rif A leLsth% %L;saxtecoﬁcgmmnnaatomkhe

ol
devi ce CONPrisSes a transistor ' formed above a silicon-on-insulator
subst ratﬁé“Qﬂ?fr?ﬁP‘ipé'édmﬁ’Fa'é“'Eﬁqu?“%‘l‘fﬂﬁ‘st rate, a buried insulation layer and an
10 active | asrear particli@r elﬂibbd(m&ttbﬁstlbﬁﬂ eboledré Jlughape dniw ok hw&hv@rihbﬁhaytbﬂhﬁdﬂéd aﬂopant

n?St eri al iact (fj in ?_l;f ren?tout alvzilen man rslc?n a'Eerr;'tt to tH{s sksx '%SnPh art’ havmg theI Je§etﬁt \é@ he

bel ng a Sseco eria
opposi téeathlmes \hw@t Foy pramplef thelwsm% stﬁmtsetr fogh ab(i_vh@auévmgr@nfw NPei"ff?!@m?qu'ses a
second W@Memfo@r nzedmkamoﬁsmee Rtdhded S48 W&l e,fmnfsrhjctrbntdaeiea‘lgnnﬁ;einwﬁwm, othérNBansgcond

wel | beln opan terjal i.s the sane type the first
6 of U Redapy bow CRa e Sideftpe: B by PResd R EXOS e Potsiy oo
above t hiterglegomelifivd| dnd alrsuel eatiptiong afe @oaiderd twithor the keopé jands spinedf| theg mtengion.

40 Accordingly, the protection sought herein is as set forth in the claims below.
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15 electrical contact for said second well. In further enbodi nents, the
transistor further conprises a plurality of source/drain regions and a
sour ce/ draprosinelel7i s formed in the bul k substrate within trhe/tserasds wel |
under each of the source/drain regi @ayvdhe source/drain wells are
conpri sed of 2 dopant material that is of the sane type as the first type
of dopant mat'eri al® “Htf “YRE%®our ce/drain wel I|'s have a dopant concentration
| evel of t he aftiansistor 83 fpemafabovel @ péiatn-qreitselaioaiubith@ 30 icogndriegioof i lvalk sebstiag30mt a
concentration 'eV%LneQEns&lmn{T% & 5B Jnmeacme 1gfemetsam£1@£dbﬁéatel3ko& RELWMa 20
well. In one illustrative enbodi nent of formng a transistor
at?ove a sili con- oftst pRefAf é‘tpé'}‘métﬁ%trate corrprl sed of a bulk substrate, a
buried oxi de alfiy @&l snfdrm@n irsaidibulk shbatyaer J0AL fagd fivstIviell SUbsgrdabed visidiangroatyp@chfwi t h
a first type of | onpri ses
performng a fi rS?Q@%Qﬁmeﬁﬁﬁh@{lkQtlar%p§o§]}o§ﬁ519f]ﬁr9typgg§doﬁ%mé?élag of dopant
mat eri al t hat spegndyellpsor fm@d mﬂ@&ukeﬂulﬁﬁﬁe P04 svtth"t spiefirgwell 3 aSﬁlf* seraRdeyliheing o
forma }‘l rst well d6@@wan a\dbhakti ntetial thddes thaidalhe Spbsd hdtfRst npebf @pibk Agtedal, &agond
n i npl ant process usi i.S type as the
fllcbl‘ st type of dopgrn sistor I{&%em%f m?e% 1r*sa|qactlve laéer 36(2;1%0% S?ld Secoélin?]]VI?Zh the bul k
substrate w winglgptrichigorftacy &tforapidt first weH &0:tapcansi stor  being forned in the active
| ayer above th8eERCHLI fbrsaill @EdHd eIl &.conductive contact to the first well
and formng a conductive contact to the second well. In further
enbodi nments, the nethod further conprises a plurality of source/drain
regions and wher eiThe ¢eaicel ofpizinn b furthar colverising@rvpirtacs el Jeforied imismid bk tubitrad 3Ddn
| 50l ant \REiQCEPErsthall BE sfld Skad 9«9@5@ bemgwan@eh of N@bank §lat9fal tﬁattls%@ e %ﬁ@y%k aseaala he
first type of dgpant nmateri al in a source/ nwell in Eavel

resu
subst r at€eMHERE Pt LREH maiFriah spif Eﬂ“ﬁfﬁ“tei} 56?“%???“5&7‘ d’F'éFOnhaP”é%? 6‘?‘?%“‘ 6‘?“°"t"ﬁ§‘°“

t r ansi. sobsajd sedvad spubf&@bzﬁlt aaterialvbht| i€ grbeger ithag a alopadtopeamattrag@nievehofi saitl isennd tgpesdf of
the fi r?gpa{l{mgel o darRant @t erial that is less than a dopant concentration
| evel First type of dopant material in the second well. The

parti cul ar enbodi ments di scl osed above are illustrative only, as the
izventi on may. be madiddviceok ctuimal 1, farthedoaplidsingadontart aelf foeforead in3ait bﬂk]hiibs&aieem
ranners w?[ﬁ)ﬁg;me ngng %el'i Ebo ?a?d c%%ﬁ.lacjt lvglﬂSGI lﬂmg D&n %Eetd opgé{dpg'g mral?ﬁal pﬁﬂ? % tl’ie sgrt)e

teachin teps set ove nmay

per f or méﬁdd fint ta’ecﬂf fiqpé'?téme“%rsé!é F°“taC‘PKFr“t5ﬁ é"i“h'ﬁ Fféd SeFRﬁd MEIh4 ey ing m dopart éo‘ic?ﬁfé‘f‘?ded
to the detiaifksd ot @&nstdsmtmawﬁalqnat hasda@n thied @dpbint SEHOMMRration IdVEIrof kdid ArsetSpe of
descri b% dbwehgyv It is therefore evident that the particul ar
enbodi ne Hove ray be altered or nodified and all such
variations are con5| dered within the scope and spirit of the invention. 40

Accordingly, st he phOU&LE ioPBaifOl Gibreill €Fi@itbnsis®r ABthd @bmrREst Npllrlity besoallcaarms

bel ow. -10 03/.08167 CT/ US02/ 4039

rane: SEEPTSD PRPHAT A0S e arcern vidar rest s OIS e U 8 O
a bul k sabslt wallt € B0k each of [said pacbednpubgadns db shidseurceBigB weld Sarbelag:tqnwesekiazfler
30C, Sa'dgpam%alﬁ:r@qmrsro@ﬁl@ sa?hg‘%/ppgs' Sglg fi FLQQFf,dof*%ﬂant Iﬁaten@ Jald%&trcet‘d\%ﬁ?wé?lg SﬂQaQﬂQB

nat eri al ; first well far med substrat e first

wf | 50 db"éi“rf@"“&'@ﬁﬁ%‘a’ lwewf sgjd §@bwftd9rﬁat aﬁer'a‘dms&dfss fat éF?PaT‘ °P‘Hf5&"aﬁ‘ 5! of
type oppadsiikteype af dpdnt madrial iy péd sedondlepleat nmaterial ; a second well 50 forned
in said bulk substrate 30Awithin said first vveII 50, said second well
being doped with a dopant material that is the same type as said first
type of dopait matT@s feyce ofgigy 1. Mherein spidsbudle gybstraty BAjisigmporedratsiican saif qurikdt i ve
| ayer 3@fulitlaagersen H c&Reieuddf svRbi di&die amdsaid k@i ayet 30C iC@ipARE of6dicéror sai d
f;srst well 50; and an electrical contact 62 for said second well 52.

rﬂantr}n&}ena in Sal% deco

6. The device of claim 1, wherein said bulk substrate 30A has a dopant concentration level that

ranges from approximately 10'%-10'8 jons/cm’.

7. The device of claim 1, wherein said first well 50 has a dopant concentration level that ranges

40 from approximately 10'6-10" ions/cm’.
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2. The device of claim1l1, further conprising a contact well 58 formed in
said bul k substrate 30A 15 within said first well 50, said contact well 58
bei ng conpoiesicof a dopant material that is of the sanme trgpasay4esas d
second type @f dORANi IBS@laind], whEah RidGOddhAGL 98hd 2 BFntohdthtRisAbvdl thie Faides Wel |
50 havi n% a dopant cgncgntration |evel of said second type of dopant

mat er i alff ’Pﬁ*ﬁ’f°xf“éateé’r18a’tlgr’°f‘%cgh a dopant concentration |evel of said second
type of dopant material in said first well 50. 20 3. The device of claim
1, further cgnpri Srwsevﬁefapamc; m&&hsaﬁcﬁcénaemﬁ 58%&94 Qldw;tkvewmssr@&ogan?aOA
Wi thin said second well 52, copt act well 56 being conprised

dopant ﬁ%{‘F@F?tQP'e‘t’%affaPP@x‘E}?telt'?Fe YR - type as said first type of dopant
material, said contact well 56 within said second well 52 having a dopant
concentr atl Ol’l ! e\fﬁé deg ce §1ac!la(?r[\5| \L}ﬁ];emts&g%org;c QQP%”\thmta% !ecgll)di \LJ\aStZ hlassa &)rgﬁlt er
than a dopant ‘concentration sal |rst opant nat el a

sai d secoRAiion levggfapggxmq;atelx#e ’M‘F’ce of claim 1 V\/nerel n said transist or
further conprises a pIurallty of source/draln regions 42 and the device

f H{ H]ﬁl‘ Sglogpr !Szgzn i'cl:% Cgéaul;l%l wherem saHi soa;rce?c[ram wgl%lr}f}g%v/e dbo arrlxl( ?Oélyegts aFtlon EfgeIBOA
sai d sotruersefemeppvetimaels 10 Hid’ n‘g!s/ermrrprl sed of a dopant materl aI that i s of
the sane type as said first type of dopant nmaterial, said source/drain

wel s 54 having a ant concentration of, saijd first type .of
dopant mat er i'al tﬁ§‘i dﬁV‘SE ch%m qh‘%’\lﬁreﬁ‘ SG’SSéSrﬁt‘NeI%@&aéﬁtdeéll frdfanes,/em %F’)m“?%tfl?ﬂl
first typesoomm dopant material in said second well 52. 5. The device of
chgim 1, wherein said bulk substrate 30A is conprised of silicon, sai d
buried insulation layer 30B is conprjsed of silicon dioxide and s

active |ayer '30C T8 ®&iepeficky! sherel paidgrpnd ggl%ha%%magm r&'ég“off"“bﬂpﬁr"ﬂ?i‘e‘y
wher ei n4ga00chmbul k substrate 30A has a dopant concentration | evel that
ranges from approxi mately 1012-1016 ions/cnB. 7. The device of claim1,
wherein said first well 50 has a dopant concentration |evel that ranges 40
from appr oxi fét el yhe devie pH Eoin Hrn¥ieetgsaid_spurcegesin e terre PETUSAPES3HEM 8.
The deviag@oxdfatetl 1@i90md, wWherein- said second well 52 has a dopant
concentration |evel that ranges from approximately 1017-1020 ions/cn8. 9.
The device of claim2, wherein said contact well 58 within said first well
50 has a dopaht % wemdoffamaing pHarsigeel2 Beveapficoxenrestialoysuburoig 3P seprigsddial0.
The devibgie subfiratel38A M Buried\bide@dyet 38B biih 26 @flvaRjer P&, the ik Wibithie30/5 ik dBpaome awel |
52 has ng apt ~concen tran'gelthooglcolme}{sel of approximately 2e20 ions/cnB. 10 11.
The devi SeVBso! 9PAT B b e R M s our ce/ drain wel I's 54 have a dopant
cdhcentratio merfoemeg a finstriest lmphmg@SeS$ Fownapgarak matatiad fhet is ¢ pAvPe oppesite saidsiirgtpde 12,

The device of cl alomoiaamMaraeﬂomonaalﬁQt &durr%on\mkvkm.mxmﬁc saostehemn that ranges

from appr oxi rra aid
second wel | ﬁg &Secﬁ%rljgt‘?{‘ ‘E“I‘ié?t ppgﬁ@% “Sf'}gé‘rﬂd E{Bb’%‘%‘f{ L@?téi P Sa?ﬂﬁ t%65 Sﬁ‘dr}"
The devi ce of cI aitype 4f dopdvemeernl ©dorad a§cn9nct\edlldpaanﬁmstaldslmmuﬂﬂmeema wjéptstwdt hat
ranges from first well 50, said transistor 32 being formed in said active layer 30C above said second well

30 52;

forming a conductive contact 60 to said first well 50; and

forming a conductive contact 62 to said second well 52.

16. The method of claim 15, wherein said transistor 32 further comprises a plurality of source/drain
35 regions 42 and wherein said method further comprises performing a third ion implant process 51 using a dopant
material that is of a type opposite said first type of dopant material to result in a source/drain well 54 in said bulk
substrate 30A under each of said source/drain regions 42, said source/drain well 54 having a dopant concentration
level of said first type of dopant material that is less than a dopant concentration level of said first type of dopant
material in said second well 52.
40
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20 approximately 10-90 nm 15. A nmethod of formng a transistor 32 above a
silicon-on-insulator substrate 30 conprised of a bulk substrate 30A, a
buri ed oxwodeslosxser 30B and an active |ayer 30C, the bul k ParaisoatEsIS80A

bei ng doped with a first type of dopant material, the method conpri sing:

25 perform ng,a ! 1S heh Qoo Alndkif GRERn ;eorté%'ﬁmer Bl o fORAN eallileida@bg L32!

is of atypeo osite sal r opant forma

wel | r egtherminsaid ird g WP@&W@C%PRIS%%WF&%%S@(&&** eb‘éw%%‘*mfﬁ@leé second ion

i npl ant process 39 using a dopant mat eri al that |s the sarre type as said
first type do m 0 bul k
substrate 30 Ewn tﬁ%e’ mEW ao? ;m15 vcv)hm? Salggrar%%t% raﬁcs(llmgf' % étlm%e ?o(rgmed

i S sai d siewdllspackraApeand leam@r@aﬂ HmplasCRIPRASSR i Perfagned 2fter fsayi fidervgll gpacer 40 is
conduct igygegontact 60 to said first well 50; and formng a conductive
contact 62 to said second well 52. 16. The nethod of claim 15, wherein said
transistor 32 further conprises a plurality of source/drain 35 regions 42
and wherein daid riibt medlodfaf climels, fatirpeomgesngperfdoingrmagldiionahipr ghplagrprdcesp batot

pr 0cess g UShiRIwal BAPS bulk TEdsEd Rl WifRlsail ﬁrsmeuesotsxlla%dmpmantnﬁplélabrqceﬁg 4rzst
e of dopant material to result |n a source/drain wel in sad

str atbé‘“%ﬁfﬁfmﬁfﬁﬂl ¥ith pseeqnd fpe %fé’f’*&“ Frigdhagis 8§ afy H‘eé@?%‘ﬁssa‘ﬁﬁm ‘§f§|°8d°§8ﬁ F‘étér/aﬂir ain
Wel | 54 shiavdinng vall dDpaing a dapare entenadtion kkvel bissid kecafd tgaloﬁldobanr iBdteriahtfie is@featchojmant
mat eri al gp@]gt £ GORE et LAl rlBYfls0.0f said first type
of dopar?tdgﬁﬁrr%to@?daaﬁ&ﬁen&@gipdd)asg%con E #Fﬁ T40 T12°W0 8%/ 081677
PCT/ US02/ 40398 17. The net hod of claim 15, wherein said transistor 32
further conprises me glattl(&i ceuem ISQdﬂleBébnﬁfMﬂ‘lg péti@nmp Bn z&iai:tld'ta[ i mlahchrbcés@fm ant
pli%) ﬁgzso?n]ﬁ a:c%ntpc?r ng sa1 nk sgbaaﬁ'% %{)Ag_‘?]ish?l 1d ?&:g@%ﬁ 5?%2&?? dltl%na'ir%g iméo}aﬁt proce%
el ect r odk@ beine parfdrmed “Sth §|damwamter§bta@e$ ofale ®re txrh ey @idnﬁ@atipd Of FHPM nfagstialy -‘ﬂ'ﬁl ant

Process corkact HelPSY ﬁaolhgedo;ﬁﬁttceﬁce@am 1&Vederwat Iﬁrssg@@efrdoﬁ&t ingterial MEITE greatcknan Bhe
met hod of claim15 ell%gdl tional ion inplant

e npr n

process dﬁ‘?"&c(gncelf"@r}%]eve]cotcf)ﬁ Cgﬁé?t%@e?tjd tq“aPe“al il Sﬁ'd C?T(davéubst rate 30A within
said first well 50, said additional |on |nplant process 42 10 being
pgéforned with a second type of dopant material that is of a type opposite

d first type of dopant nmaterial, said contact well 58 having a dopant
concentration | evel of said second type of dopant material that is greater
than a dopant concentration | evel of said second type of dopant nateri al
in said first well 50. 20. The nethod of claim 15, further conprising
perform ng an additional ion inplant process 47 to 15 forma contact well
56 in said bulk substrate 30A within said second well 52, said additional
ion inplant process 47 being perfornmed with a dopant material that is of
the sane type as said first type of dopant nmaterial, said contact well 56
havi ng a dopant concentration |level of said first type of dopant materi al
that is greater than a dopant concentration |evel of said first type of
dopant material in said second well 52. 20 -13
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