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WD 2005/ 060464 PCT/ US2004/ 037760 METHOD AND APPARATUS
FOR FORM NG AN SOT BODY- CONTACTED TRANSI STOR

BACKGROUND 5 [0001] The present disclosure rel ates
g@nmosdehysat 0 sem conduct or devi ces, and nore peT/US2004/037760
particularly, to a method and apparatus for form ng an
SO body-contacted transistor. Related Art [0002]

Body- cont MEAHGDIAND APPARATES FOR FORMBNGYAUI | t

with a pol ysi 50t BOWRICONTSCTED TRANSISTORII ce/ dr ai n
regions fromthe body contact region. The additiona
circuit 10 | oadi ng capacitance due to this body-tie

gate is substantial, cBMCEBGROYMNILr high- performance

[000t® C h e Qe 8t &i&&?&suﬁé%ﬁa%ﬁ éxﬁ{aﬁﬁt%(? %@ﬁle Blor BEERR] AU SFore

such as conpl enentary se-s masks to reduce the
partigglpghy.ite a methadand gppagathaioy famirgaaS Qldoldpicquteseditasistor.
unabl e to reduce the size of the body-tie region or

Relaf@aei tance. [0003] In the prior art, polysilicon
ates are used to separate the source/drain regions 15

{0002} o mBodg-chuidgicd SOT tattsistarg e typiGiliytbudlt wWaly o polygitiosiges
ol R ABl BB ERTAT BSisphacl S, TR

loadiag dagacitance db¢ tocthis bedyiae g ¢ isaubsigltial @beciall f6lthi gH-p&fRFMance
uni t

in the body-tie gate reduces a capacitance per
technglogics dhghhicticle e anGwBRS fochbigues SHeh a5 compIRanangRSy phase-shift
maski iy fd6& the ath @dnsishe ghe ﬂ'-)ﬁgﬂ]' SudAb&midudt LRLIME B relllR the size

use of the dual gate  oxide process does not provide

of thebydyriisieaion Siceanscitangeice t he physical size of the
body-tie 20 area, such as, using reticle enhancenent

echai _ = . out i _
o000 55r AEARRLIELEUE o ba o UM Al s
from ghgrhody cenfactregisi. Sudh a bYontprddudesadditionalt gateecapacmadesifficient to

. | O erein tive trapnsi.stor. . region 12 ;
inerek SR Betatl S5 o bt L Bt BF 2,12 0o, SHRghe g of o gt
oxidecprodeacin the bodyntie gte fettbies atcgsheityhce beil @iREEsofeMRER Lt hbdever
d An |‘£{gr|n3|c b di/z rgg}:eon, )roxi mate a center of the
0es BRErpapse flieiapict! stze o5 e bgdysHe gate. Furdpmerse; the Wl fre dual gate

oxidedirSRBSARA ndOproHas P BL&EndS to Yhuce ﬁ%ﬁh?siéa? 888 Bf the body-tie

i mension 18, designated as "LI." Extrinsic bod
area, pushiapisingreligleentencemsahicedmiqiest he body tie regi on 14,

i ncludes a width di nension 20, designated as "W2," and

100048, BRS 1o TFARUCHIo B UPTRBIOL Gy piacted iyt YL for boay-
contagfed wanstsitrsliolindudes 24 agivertiapsisigr regdntiBewhetinwetive transistor
regior} F2RIAL Lo} e Bior fichs Hicly B8 cithdr nSilth, 3 indbaled By
reference numeral 14. An intrinsic body region, proximate a center of the active transistor
region 12, includes a width dimension 16, designated as “W;,” and a length dimension 18,
designated as “L;.” An extrinsic body region, proximate a center of the body tie region 14,

includes a width dimension 20, designated as “W5,” and a length dimension 22, designated as
‘6L2.!J

{0005] SOI body-contacted transistor 10 further includes a gate polysilicon 24 overlying
the active transistor region 12. The gate polysilicon 24 further includes a portion 26 thereof

that overlies a portion of the body tie contact region 14 corresponding to the extrinsic body

- region. SOI body-contacted transistor 10 still further includes a source silicide 28, drain
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that overlies a portion of the body tie contact region
14 corresponding to the extrinsic body region. SO
body-contacted transistor 10 still further includes a
POLIVeR068464i ci de 28, drain 1 WO 2005/ 060464  pCT/NUS2004/037760
PCT/ US2004/ 037760 silicide 30, and body tie contact
region silicide 32. In addition, the structure of
sﬂic{cteaﬁﬁsiimibndylﬁ contactiregiassiliciipd 300 Tn adtijticn) the sdasu@rdtaskidiyr 10

o AR et b TR oy e,
the ﬂn:lﬂﬂnafﬁgldn@ G4 QRE 36 EGHERFsIdItY B andmtlﬁpiaﬁt B8iondt Qespéetively.

FOVI de electrical connection to the gate,

Congﬂsﬁﬁﬁg A0, G eind, ARy idsorderirios] eqnacetiogite He, ealceaqyenss figpin, gnd body
aer&é?&ﬁﬁx}es écHHeﬂg 2 is a cross-sectional view 50 of the

t'ypi cal ody-contacted transistor 10 of Figure 1,

t aken along line 2-2. Transistor 10 includes an
[0006h s u | Fguse 2392 cropsetretionabbw 0o thegapical QM ibady-comsantsd ternsistor

10 ogg’%u%ﬁ% lt%%la )%E?F gﬂe g f?ﬁﬁ&gtbplgjoﬁclﬂﬁgsy n 111&1’1&91‘05%5 ﬁ'er[cﬁqgo?%on

ust on At I NSl
54, ibigidsic bbdy bkthaettiveeegiagitrxtEibsit hodyuitesccess RegigEs, laacgbmﬂy tie

cre 1 t S body.ti e acgess.reqi.on 58 includes a'P-
aifrspB; A4 i, B iy BF BE 3810 R SBpel it B e,
extnhsig bedy. e AEEss FeglV S EiRc@R -t @it refiofl SRl dbey u@&iﬂub@ﬁ 60f

the extrinsic body tie access region, desjgnated

inclydgs & Péh ESIM PFFIRE deyice qperatign. Releplifadiportion Rt tlmww Rody e
acceﬁqggioﬁ '&s1gﬁ'ﬁ9@§)$re?§&1c:9 BumBral 4316s ARREELARnRRS é)ﬂtt‘?ﬂkl%ody tie
the extrinsic body tie access region causes a higher
accegsgagion P& Thedlepleted pertion vl iheicstninsicdody tie aegessregion egpseiehigher
f i xi de 64
boay38itiufeconb SbT Aok T B RolP LR 1GR3, o
underlying gate polysilicon 66. Gat e pol ysilicon 66 .
[0007inc| vdbin gate dkide @hboterlzn tf&&camjtrmsﬁﬂof regort 1Din afiGrea underlying

resul.ti m N+&. and_ P++ i ntati.ons,in,r ons. 3
gate izt G RobiAi B0 B ingfhoe Bl porigp e an Bk apigh 70
resulfPh @R v N-+s faCPHSimplantdtiond RreEEnse34 SIAB6! RPEAIVEyO4ftdr Bitlewall

gate polysilicon 66.__Silicidation forns. silicides 24

spacej Agrmpsion eyl saears 72 atp formed at engapgignsnfabe gate polysbicon 66.
Szhcﬁﬂtﬁ’drﬁ%}rﬁgmﬁamrﬁﬁgﬁ %@eqﬁl%ﬁfg){ ah 1n¥élevblsd1f:19 dtH@ﬁDo, indicated

overlying the transistor ure, foll
by refeseneanpgaral &4, I%Mato@ﬂmgahmtmmstqr @@mre,a’@ugwm bigfogmation
ofco@ﬂ@tﬁ%'aﬁ 24need for an inproved method and apparatus
or “overcomng the problens in the art as di scussed
above. 2 WD 2005/ 060464 PCT/ US2004/ 037760 SUMVARY
[0002{]0003]:co@dmglrydthng: it @ nemddoentiotproved metiod dnd apparatenfor

overconnn 4 t?xg Bgo%lems 1%%3«9 a(xj'tdasfd?srcugsgé gl}on a
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silicon-on-insulator transistor includes form ng an
active region overlying an insulating |ayer, wherein

a portion of the active region provides an intrinsic
bashoos/egidan. A body tie access 5 region is alsefioiRB7760
within the active region, overlying the insulating

| ayer and laterally disposed adjacent the intrinsic

body regi on, making el ecspavpahRYONt act to the

intrinsic,body region. A gate electrode is forned )
W“@’ﬁer | {Porgding &0 engembedineenbeldhe presanbhiselarure aguethipdfyr forming a

sili@nQtibhERbr trinSRfok mclugr;s foﬁﬁm‘g% Rbd\Rly %iglgg%?fy?r%éﬁggﬁi}ﬁﬁg layer,

gate el ectrode extendi ng over a port

- whereip a genien of thegiciye region prayidesbothittinsict hody hegigratéebody tie access

y S ) 1avi t.Lally 10 t
T
dispaetd adcerd gicdniringic tbod preginmt making eleericylicogtatthe tHedghyinkic ®ody

A L —
con@lbf gatifriakic 6biPgion SRk age eleﬁkdcﬁztcxféﬁﬁp? %ea{hgbdfﬁw &t'the body
el ectrodes are forned adjacent opposite sides of the

tie ao¢Rst fegioncingnng pmbediment, thegaerigofodnis farmeddyaving @ substantially
! e 2 o T on .

confi 40 Bl ARl e LG L9800 oo

overdying e dody ticadckss regiophadng Dgatdhlengtb dybstangathe seater than Ly, to

. i ..BRI . DESCRI. PT] OF. TH W 0010] . T
minf 58 e I i e B i oo e Bl o
are forrhed ddactetdppysiteBRles aftthe Htikyd tidy réGor. &8 addiffon)aibelly tie
i ke 1;oefe5en es.indjcate sim./lar_elenments, and.i

diffuspands YifingheRptive region apdilageratly offaﬁeéwoglrth%b?@ﬁmess
regiGOAndiARPLADIAdo eI Bk QeokdTRUER. 20 ART) ; [ 0012]

Figure 2 is a Cross-sect of the typical SO
body-contacted transistor of Figure 1, taken al ong

line 2-2 (PRRIBFPESCRIGEHEY OF THEDRA| ayout Vi ew
a = C .di:
L R L S e B S R
accofipguing fgures, in whioh diks sftremeaindicaewinilarteteaeB@, and in which:
body-contacted transistor of Figure 3, taken along

foon 2° e LR e vl ST BbAF PRl EGfoot YK
ARTad ong line 5-5; WD 2005/ 060464 PCT/ US2004/ 037760
[0016] Figure 6 is a cross-sectional view of the SO

roor YRR 255 Tom B o BLone oL SO bod Pl Mebier of
Figuiet1g takeh albAglinePRERIOK ARTYNSI stor of Figure 3,

[0013]  Figure 3 is a layout view of a novel SOI body-contacted transistor according to an

embodiment of the present disclosure;

[0014]  Figure 4 is a cross-sectional view of the SOI body-contacted transistor of Figure 3,

taken along line 4-4;
y

[0015]  Figure 5 is a cross-sectional view of the SOI body-contacted transistor of Figure 3,
taken along line 5-5;
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taken along line 7-7; 5 [0018] Figure 8 is a

cross-sectional view of the SO body-contacted

transi stor of Figure 3, taken along |ine 8-8; [0019]

Roneoxoebasts a cross-sectional view of the SOpcTns2004/037760

body-contacted transistor of Figure 3, taken along

|ine 9-9; and [0020] Figure 10 is a flow diagramview -
[00d6] a ﬁgum@mfmodsabmmal viewg of the SBDbodpEbhtacldl BABkRE bEFigure 3,
tak%{ ﬁe%r6aCCOI‘dl ng to an enbodi ment of the present

sure [0021] Skilled artisans appreciate that

el ements inthe figures are illustrated for sinplicity

[003Ad cFeguiet isantbshas@ionsltvisve 6£HS 8OI bUd)b&%Ehc%rd%sﬁt%r of Figure 3,

.Far_exanpl e, the dinmensions of sone of
tak% 82 Of?’i the figures may be exaggerated rel atlve to

other elenents to help inprove the understandi ng of

[0018je eRigoi Sie AlcfosOkedtiBRalPiRSSMthe SOY%HyL&Btacfl:g tgmqﬁb}gt%1 gure 3,
a

tak SCRI PTI.ON [0022] Figure 3 is a layout view of
“Body- contacted transistor 80 according to

an enbodi nent of the present disclosure. SO

[00183dy - Bignie 8GE £6robd-8d36bmdl HewllE thO\SOLSIRF-RDtAh 'tr\ftﬁsmrtor of Figure 3,

ransi st regi on 82, wherein active transistor
takegé’? é‘lnﬁgé’s %f?portl on thereof for use as a body t| e

contact region, as indicated by reference nuneral 84.

[00200 | "iEirB30 55 ab@&WdIa gg)? RicaR g‘ﬁfﬁbéc&ggh%fsﬁfbotdh?

active transistor gl o es
contgetairansisipr gg:ordmgtq égm;lﬁmdmt bf/ﬂl;a ‘preaed dizclogurgl h

di nensi on 88, designhated as " A portion of the
002t | Wil Lhe
O A AT oS b i i
and glgntmd ha\@mg:t aedcaaagtyrbedn demai to scal? , Fodl esarqna,ttﬂ@l digensions of

n_corresponds body tie access

SOmg 5‘2‘1’3 s e %§§Ff§ﬁﬁla¥3’g s&%a%g%'iﬂ@gé%e% Ve REca Flemspts help

I on an

1mp1‘5wg the aﬁdastamh of tRSerh BB RbntSEY thd pR¥ent ARkATIEd
transistor 80 further includes a gate polysilicon 94

overlying the act istor region 82. The gate
pol ysilicon 94 furbﬁiﬁ&*‘ﬁﬁ LRIBT tion 96 thereof
[0022hat Figuer3 isadayoupviei cfa nokeltSOT Hoayl¥orith@e @R 80 @EioPdling to
fo the extr|n3|c body tie access

ort, e o n d n
an eﬂ?‘é é’? I (disclppurenpPbady sontaied H@Mﬁt@rﬁweclud%tan @ctive
transBair @e@kﬁi 8/25 hﬂhbx%ﬁlrhchb@&a:%i/s%r réﬁén 83 LAY zh't) 1? {ela?fc%r gseasa

body tie contact ion 84, and nore
bodygispntastacgien é&@ldl@?%dw reforengesmuheryli 3. hn dl)mnsle bomtegmn

proxﬁr% é’&nt%fl 0 @ﬁctﬁle tp}:} ﬁfgﬁ%oglﬁ /ao\gj jmension 86,

stantrally srral

desxgmd assmazmamaﬁ@h ﬂhﬁeﬂsmgsm@gﬁae@ b, 0TA bbﬁloha@%etab&ve
one emhodi ment, L1<< L2).

cant act
regiofy b GSne S srdlihody i 86 ipqiessg aveid e,
desigrated 4sytW’ 4nlde 1008 divhéhsh 98 SfesioB RO “L,." This region corresponds

to a body tie access region and is designated by reference numeral 128 in Figures 3 and 4.

[0023]  SOI body-contacted transistor 80 further includes a gate polysilicon 94 overlying
the active transistor region 82. The gate polysilicon 94 further includes a portion 96 thereof
that overlies a portion of the body tie contact region 84 corresponding to the extrinsic body
tie access region 128 (Figure 4). Note that the portion 96 of the gate polysilicon that overlies
the portion of the body tie contact region 84, and more particularly, the body tie access region

128 of the body tie contact region 84, has a length dimension that is substantially smaller than
. _
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substantially mnimzes a parasitic capacitance and
gate el ectrode | eakage in the body tie structure. SO
body-contacted transistor 80 still further includes a
BWOLA0EH068464 i ci de 98, drain 5 silicide 100, andedusus2041037760
contact region silicide 102. In addition, the

trycture of transistor 80 includes |rrpl ant regions,

the jmprsiongf thebpslydiscentagiresion 84 o onaerdbabiBent) by <arie).
AccidiRsliy) rfﬁé‘fmrﬁoﬁ b@ of' tﬂp gﬂgglcﬁﬁ&ie%?}]lg% th%ri)%d} B8 access re gion

correspond
su ptégtrﬁél@gmm@wes a Iﬁ(mmacamcﬁﬂ&ﬁ afd fate éﬂﬂ:@xoch Mkigﬂéhnpﬁ@bdd@&w

t
strofhoe S0 68y ERINES Rl Oad I PREG i clis G 0wt g B iain
silicidec 108 sndstealy itie ma:htaot resonlfBcidd 10008 a%@.tldapﬂh; s60dtER G B8nsistor 80
. lt fans Igﬂor 30 ) %Li{ye@é t aken al on? I ne )
mcljdcr PRk %198% Jetsregee nyrsipls 4 0F and106. iy enembodiment,
the ifﬁiﬂhtﬁtrtt@cihslla4 an@ﬂ)ﬁ dofelp R kS NRRAYA P2 nﬁf)lglltclt fﬁ@ﬁst koé ectlvely

ion 82, a gltle access region e act
Conntaé’ i 198 ll@zll?aﬁ@ﬂ %@gﬂd@ ﬂléctacalfcgmeghomteoh@gam,rseu:ac,tdram, and
bod{ 88 k2ibnd Jes p%ét in one enbodinment, the intrinsic
% §£%E6 0 he actlve region 82 |ncludes a P type

region, body tie access region 128 15 includes a P+
[0024) he Figye 4 a exmes-seotignal viewdi2p i &e@ﬁ)lbady-cmuhmdbisammfbrﬁo of

Figh€91120n ar%ﬁ%'lﬂg ggﬁﬂtaﬂsgstglgagfe 1Sé1u eé ém 61}1311?;130&??81%5?18 gatmn f124 an

an extri
intringi¢ bodynl6 of ﬂmmenvad redidt 82) sbddgnicrdesss tegion 12B@f BRAYtivd Rgion
| etted portion 131 of the

1 he de
32, a&g &&oﬁy @e H&g%‘ %gg a{ g rpgow%ﬁ,ﬁ sbgwn 119as gigpodlment the
intrigsidbddyIR6 oF the ab@eeEiE 8P afdYudei spw%g%n,fb%ay 8k 30eSs RPRn 128

resulting in substantiall roved body t

includps § B+ e yeeion apdbods) ne@fﬁyaslw lecludascael%azgmemmr@devwe
o, AL s kL o R e
numegalil ), Isifetiueed vifhin thetbndjlﬁﬁa@ﬂs:'k region m Thé déjslerdd pombn QB1 of the

bod 7a?ccés§§e L& I% 1%%@%“%1}[\'22&%{;? uggatantgﬁlléf:ge%rcf %Ié)g)ax gp §ccess

arter si

res1sl(aﬂéb8anﬂ4éh)1ltﬂ1gen bwvsnmdalBtinpisiel 88 PINSeBEichdle gat e
ponS|I|con 134. In one enbodi nent, sidewal l spacers
ctric. For exanpl e, the

138,,140) a diel
(0023 o B epleide 132 R s T e o R TS B0k i g g underlying
t licod Uil i€ pél \
o el L e B B i LR 158 nd an
unﬂhﬂﬂ@d prdign 485 resulfing;feqny Bi+dmplagtation pioegion A0&faftehsideyerlspacer
on of the e
fom%yﬁgévbﬂ)@]gée’fs %%@ q%j éﬂe I?(ﬁ rplfét{%llr glons of the gagéo pqc_lﬁihcon 134.
In on¢ epbediment, sigewadf apamns:é3ﬁ,llﬂ&)ﬂﬂd:ludé&?dle]eem“ﬁ.olm’fmdample, the

. erl yi t he tran ctur f.o] | oned by
dieleqhi FarhelRoc Sl o siltablaycicloessig; Sulstasmaiun

silicidatiofr g @11141,de§9£ﬂﬁ¥@ﬁ1d2 BBRCR: sitdRale %ﬂa%&dﬁoﬁf&%ﬁé alshRidation
regi on particul ar, tie access

act i
of aPP‘é’QP&E the ggte HOM%IN@E ﬂ%gwrmlgta@omqu twsp@@smgﬁa&téwu@er
an 1nté&‘efv%f cﬁ@l@&n@ WG ?Adl(%.%d nng %E merglé‘{@gﬁrf&%e% overlying the

dewal | spacer 140 fo ea
tranmstor structure, followed by formation of contacts 108 and 114.

[0026]  Asstiown in Figure 4, sidewall spacer 140 extends across the active region 82, in
particular, the body tie access region 128, that corresponds to width W, designated by
reference numeral 90 in Figure 3. Furthermore, sidewall spacer 140 forms a hard mask

5




10

15

.20

25

30

WD 2005/ 060464 PCT/ US2004/ 037760 havi ng di nensi ons as
outlined by dashed |ine designated by reference
nuneral 144 (Figure 3), wherein a first dimension is
B0 20 06oreder of VW2, designated by reference reawvszhos@d7760
and a second dinension is on the order of greater

ha L2, designated by reference nuneral 92. In the

ERSIATSH svthped Byflashediline dasignataddny iefesence nwroéral 144 (Figure
3 w&&lﬂﬁt | n .128.
) VEBHE R AR, bR of WF, ASRERRY By iR hoaiat 00 ana
secqy@l difgerpjonci At Hetoader of gestesther L Aesifnatdd m&re:ﬁpe hakeal 92. In
Levi qusl usse r i stor 80
the @CQ@%HS H%ﬂéltﬁes}b ka o 'g?S t‘%?‘gﬂﬁ‘ﬁ Gﬂ‘ %?ﬁy tig Agpess
regiam 128t i ve regi on 82 Transistor 80 furt her i ncl udes a

drain region 152 of active region 82, a body tle
on 82, and

1002 e S RF ot ions! G 0iing of e 4t Houlamiosiz Sxsitor 80 of
FigusdB\takeni ahorigﬂﬁle &r odipiidusiyt i usbed) ithnsis @9 BO theiidds an insulator

i ncl ude %;ami pe region, body tie access region
122, 5ege frolerignd a1y e Tt 83n TraapistonBRfuthEringits rirain
reglérsp.iﬂ JTabieERidn B2 5 Ho@g ke ce@ssreglﬁﬁ“YES 8?1;11? QdeqH gn 82,and a

si dewal | spacer 140 ver I es ie acc
body qyilifsion 83ipliheadtiva eegiorb82 AsBham, én anc ¢mbaalitdért] tha drain

I de 100.
rogich 1heldcs Al AL ne BETR o k€ 450 Raioniah Siciuss ¢ B e
l‘eglca'c tad/endyei diffusdsh 180dmolides aP+-hegisk aGahodd % %&@&2&] sidewall
spac %0 Bﬁ‘F ﬁ“?i’ Sross secti.onal view 160 of
Body-8nes fedqdy feprepsiesion e dalongding -8 OQFlgtl@k?‘eﬁn addiien,

siliciditith flscForrSsiidify 10N tHitSKICRAB Spacks PAOShEHAS a mdatlo of the
i ncludes an insulator 122, trench isolation 1 él

acﬁVgﬁe%@t&,lglqe@@mgﬁwgpacew%S, stor 80 further incl udes an
intrinsic body region 126, a drain region 152 of

[0028Ct i ¥t imrgéase&mm%ap YB6: the ?93 g?ié@?grcgﬁ%}%&gtﬁggo of

regi on 82. in one e
Figugg Gy taken ﬂ@gg bmﬁ §5@s peHion gy dlscuseeﬂo eansisted 89, ma:lndﬂsmdensmﬂator

122, &%{@:‘ﬁ igoef%lu %%4 zglﬁraklggtgvear%%tgg ssggq%tfe%ﬁem Is%r??ntnnsm
bodyseglemd2d, aslpzn Eergsonjlsa oﬁmﬂfvbyégi@l gnafid R¥MEE: tk3idn 151 of active
%?%%8 tp sili e 10 &srlllmdatlonalsoforrrs
regio S 25 Hlogngin o § 8 megh 3ip gug gouyce rggigns 152 and 154,
t
respe6tiedy ifchidel Wypé/ fe%i/éingr Aurtbr atsf}.ﬁo‘ﬁgth@g?% R(gl :fi%uﬁcgl @g%cludes

transi stor 80 ure 3, taken
an Ninistype ete golysijicen andusidswall spacars<id8 overl8ae gate bxided32in addition

to sili an active region

ost gg@ib@ ﬁfcu%a%é #ng}%gcé%@le?ée& n§8i28 of active region
82. As shown, in one enbodi nent, the body tie access

(0029 e gi Bigue s a nrasumsoml Piewt Libeof tlieefybljmdyl%ontrabted tragsistor 80 of

Fiow 1 A 2 SRS e A o P S

122, twdneh &solatioh aiawah lactbRaegon 82 %@h&@dﬁﬁ@ﬁdcb@&e@@ P28 b0+ 4

%ﬁl’}ﬁh 30 isolation 124. Note that sidewall spacer 140
Tegion shews, 18 op¢ embedimen. e begitioracessaegion] Fhinglpdes 2 P+ type

region. Further as shown, the unsilicided portion of gate polysilicon 137 and sidewall spacer
140 overlie gate oxide 132, wherein sidewall spacer 140 also overlies a portion of trench
isolation 124. Note that sidewall spacer 140 inhibits a silicidation of the active reglon 82

underlying the spacer 140,
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underlying the spacer 140. WD 2005/ 060464
PCT/ US2004/ 037760 [0030] Figure 8 is a cross-sectional
view 180 of the SO body-contacted transistor 80 of
WiOQesd068464t aken al ong |ine 8-8. As previ ousl yCT/US2004/037760
di scussed, transistor 80 includes an insulator 122,
trench isolation 124, an active region 82, and a

00%4] o Ermestissapioneampiotonit v SOl bosy-pntsciad tngRAY 50 o

: t

Figueh, i SROP HASTS As bUoHIpMishisfed? BRI b civel & insulator

122, gmtdamlatmpl@éeml am@e mmmsize@dgadloéy tigiackgssL@gion a8 af active

reglog%g J&? %Of { 1l 6t n}b d150|SI I gg%lé acégg% E{QH%EB ?{cﬂﬁl\é@g by type

t1Ton" o
regioh EBirther &%hownci@d!dvmlmgadeh m&m_&:rs g @xide062 2id Fpeptive obtrench

iotafi 24 BRtetbR ogor Rl aeses G it = siheifesag of theasiivs osien

undehylﬂg Pacef34@r eviously di scussed, transistor 80
i hc udes an insulator 10 122, trench i solation 124, an

active region 82, and body tle i f n 130 Y
[003Hle g Bigugp? is aagosstigrhienal ievh ke %fﬁg%ﬁéﬁé‘?ﬁ%’”c%@ﬂ?faﬂagmswr 80 of

if be 13 r'SthcﬂﬂddQﬁ lat
m e S R, M9CAERORIT b i s it

122, [r@:@z;olmcgﬁé anguctive wggioh § anddgdy de ditbigiondgo of acéwe region 82.
t hod f
As sq%emg e glrm @%ﬂen? %g}p?eo&gfﬁs1§%3@&g§ﬁ «tescao?l-@ﬁegﬁﬂr ggxglﬁltanon

formslsiicido 302 en thebody Bpdifidon (3% 15 net hod begi ns by
providing an SO substrate. In step 204, an active

ors 55 B e 54 A AP o S

conta*cfétﬁhﬁﬁﬁlﬁor %d&gﬁﬁr%ﬁo aﬁ@x&bocﬁﬁh{eﬁﬂ of mha)mmntl;ﬂissdlos?me iin step 202, the
intrinsic bo i e regi on through mask Bool ean

methpd pRERTRY BIEVRIEGRSOLS Vafac@é@gzrbég%lb%mﬁﬁg’aﬂ’?ﬁ gﬁ%eﬁ for

act1v§¥e%fbng Jigﬁnffd? @066, PLifske £ intrfRRBVAY idMenRiR i aﬁts In step

'ectrode(s I'i step 211, mask the body
208, mgzupﬂm glasihomdn p@msmbndmle@mm Brangh mash Bpﬁlsﬁlamd(ge}ffonn

addll%)g 6ﬁ;god§r %éc%ésr 1%d10r1 1m€1§mg S %%{ep efrﬂflﬁ Lﬁ% %%ﬁtpomdla{é% %feg%é@a}.% pattern

gate dlBGodb@Y YN tep ZBI; eesls the®giprié sc)ceﬂrrdg;pﬂ: mﬁ(bparfmmdxaiwmensmn

implapfi GlioERFred 1 s pages i UG ol BeRAlg TPy Sivd] e
mateﬁﬁ&? aAGRp 213 Haskbedy Qelﬁaceﬁ(}%bﬁ[%nw;feﬁohﬂ bi@ew AV §acer etch(es).

ectric ILDO deposition_and further processing

In step@d ér pﬂmtsgumﬁdrag@mp&aﬁ% &t %ep 216, dlenayit apdsiormeyisfderrgion(s).
In ste§ r%gg’o&#elg% SR rﬁvél%él%ﬁ?iﬂﬁﬁﬁeﬁ%ﬁftﬂl%ﬂtfh% hrocess%n

S as ISCUSSG ow. According

accorting te tHeaamioantyctar I€iflomcon- on- i nsul ator transi stor 80
includes an insulating layer 122 and an active region

onsd O bAoA M e ol o
hereit b8lo®&C AesHding ¢ Gt chibBdinida€ akilibyniondnmtat@smnsistor 80 mcludes an

insulating layer 122 and an active region 82 overlying the insulating layer. The active region

82 includes an intrinsic body region 126 and a body tie access region 128, the body tie access
region also overlying the insulating layer 122 and being laterally adjacent the intrinsic body
region 126. The body tie access region 128 provides for making electrical contact to the
intrinsic body region 126. The SOI transistor 80 further includes a body tie diffusion 130
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region also overlying the insulating |ayer 122 and

being laterally adjacent the intrinsic body 30 region

126. The body tie access region 128 provides for

welaoprgleedoéct ri cal contact to the intrinsic DUEEUS2004/037760

region 126. The SO transistor 80 further includes a

body tie diffusion 130 7 WO 2005/ 060464

lat%éby EpHiamoby el teacessateiziond2R 9ad eltstdmallyreupiodyo thi: body tie

acc@§x8gidn 18¢i on 128 and electrically coupled to the body
tie "access region 128. [0034] Transistor 80 further
includes a gate electrode 134. The gate el ectrode 134

[0034Lr | iTsansistns 8D Aurthienizicluderoaigate elgétomie 136 Thorgaeredackdie1ip4

the. intrin dy 5 region.12
oV infiei SRR Kb ot e W e tieg < oboLirae R iirbody

fegWér% af ﬂmrsﬂlcon}-oii 3subatorttiagsisrofi80 aridi R tcAGEC OGS a l'pﬁﬂioﬂrlﬂ 2Bthe body
antially constan

e 88 TR P17 Bhe BB RE I oP 3 fled § BBRBNY coRuRBiEALs ongth 88 along

its tdmfré efdentwHeed didlefenPportiGiR M8l @6duoad Své?ﬂt‘?fﬂe'b%gf/r € access
access _region 128 and the intrinsic

feg’r"&é%%ﬁ“ %6 Intripsicbreyip@ng 124. fu edditien. Sess srdisccond emont clectrodes
ooRaE R AL, 0y SRR RIS on

regi on n-one

embogiyaelititha gate elaetragiatia4 extwtsmd:eomssa freaticaruf shechoely tienkyesaregion
f ie acgess r 128 to
128 t5 ﬁﬁﬁﬁnﬁﬂa shl'& ag: cg, ac%tancg, 5?6 SW%E%%d current

'mze parasit
Ieakage [ 0035] The silicon-on-insulator transistor 80

[003a]r t h'Ehe sxh@dntﬂiﬂasuiatdn tednsistor i80 frehee IncldBs a diBRctric layer 140. The
tr 40 ovyer stantlall al l._of .the
aiclfit BSMIA0 o BUEE bRl & ooy e Sbdse: reBion (28 froiiging the

portédn I’a’ﬁ&)f gat @tﬁl&ﬁbﬂ@ﬂﬂ thadbvenRk tHRRAY tie §cde§}ﬁ'eg@ﬁ‘ Y2818 one
eqgion 128. In one 15 enbodi nent,

ess
ety i the dekgye el Oranions ea Hee e LiDasen IS, Mghokhe gate
electrddS13440) of the gate electrode 134. [0036] In
anot her enbodi nent, a portion of the body tie access
region 128 that underl ies the dielectric layer 140
[00364 npr ngaetherspewdiveens ra pertionmifdhetonsty diernacass regioni 128tkatsiederlies

e SS. [ eqi
the GoABL Mer FRNGERHEA doBl Bunehi rRPGbel sEIEF BRR4I0F Sfine
conage(phtatn af ther gy tin adcdds sepioh 188 b@dytotshl&tmaﬂgs ﬁﬁrﬁ:&@dibrmation ofa

128. rt|on of acce
depliticH SROR AT B’e&‘%f’%@. STCHS TR Dﬁallné of e peiiognas tedopdy te
accebsregiohichs be paSide@BEludigy/S F}z&&rﬁ ferurd Bi4Lig %mﬁt%ﬁsl«é raﬁd tdtisRg the
second mask to provide the dielectric |ayer _
patterp fpatiyre w&ndrfgasﬂcéo Browidedhe diplserair payat 14 rret h od for
form ng a silicon-on-insulator transistor 80 includes

[0030] oVi AlicB&ifo 'aﬂ&Hér%Hnglrﬁéi'iY S mekibed P Forin® eg‘ﬁl i c%noémnsulator

active reglon 82, a body tie access r
transiereBOcnedu qs(m@a@@,@n msulgmn@my}erééz @nrljfoa:mmgantactwe region 82, a

bodﬁkee&ﬁésgg%??rﬁ% &ge?t}, ef:l%%%l %f’gﬂ%?/@gl s%@gl:dguﬁéﬁt%ﬁecﬁ'ggqs\;g&100),

-and g eglyaie dFusion 130 overlying the insulating layer 122, Forming an active region 82

includes forming the active region to overlie the insulating layer 122, wherein a portion of the
active region 82 provides an intrinsic body region 126. Forming the body tie access region
128 includes forming a body tie access region 128 within the active region 82 and also
overlying the insulating layer 122. The body tie access region 128 is also laterally adjacent
the intrinsic body region 126 and makes electrical contact to the intrinsic body region 126.

8
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includes formng the active region to overlie the

i nsul ating |layer 122, wherein a portion of the active
region 82 provides an intrinsic body region 126.
Wer2003go46he body tie access region 128 i ncl uBERUS2004/037760
formng a body tie access region 128 wthin the active
region 82 and also 30 overlying the insulating |ayer

[0038D2. Fhimpingablygdté elecoce 34 ﬁﬁ@lﬂéﬁfoﬂ:ﬂ&gia%gﬁ @eg;tﬂoa& &vedllylng the
an

ousifil 866 Esioh 026 FoRpIoVUEA Heta o Pl Bt By i bty resign 126 of
the silMoR VATHABAGGAnRICIDr BISZAME 441Q 3108 @Q%ﬁeﬂ&@és@f E%oﬁﬁg of the

ate el ectrode 134 includes formng a gate el eCtrode
bodseRAFSSS Aegieth B28, anindicatsd by mbergnoeaymsral 135inf i gurg doln adiditign. the
ol ol NG o .12
e SRR 031 R 1l LB Sl Yl 08O, Ml
refergncs mppmstd 88 3dongitsentits widthroverlpiog thedntriofic bhéy reigimaiyi 26 iaad the

' 1 indi cate ference nuneral, .
bod R5RERs WARNPI2S) AV Al 11C bESUEHha 157 nBl FREE RGBT tee
currengcapebilitytantlonih hwieescpasasinis icapticitalck ynd gits bRttodgdéLate Saith
furthLl as it d'.cgltgd by. reference nuneral] 88, along |ts

o e aethigd iplugics RS Pr@sifin gl fapacitasa ond gETeRhlegkage by not
exterditg thél%ate BreétYodel 184 3OS RS RIbRY tb2BcesbRogfor/ @Yl T, the
gate electrode 134 nmaxi m zes transistor "drive current
apabiljty apd minimzes parasitic capacitance and
10039)2 e InuAddielomo st Fsesd copiclectrpdas ($ 00) rrcformatdhasticent
$ifehded BB Rl b, G -
P e bot) BBLAT, Srongh ey p B iR a0F 1301

formerbwithi ée active eegion82 apd tyeralioffict fram thelyidyriiekeess f@ABa28.
Furth%ﬁhcﬁ‘g 316% Bcgil}’ ﬁefdiff&sti%]mag%j e?e%ﬁ?cgﬂy cgur gegq{) gheelsbl% fggig %%cséfsrfggion 128.

98, T e forne acent
intrinsic body region 126. Subsequently, a body tie

[0040d; f f Thsi methodalse nclubley fvedingiatdidlecttihiayadid0veel gigg subsBatially all
or ey VLSRR8 BT Bt BB
the beelyeietacceaaldgionCIaBPIne8dition.  WorlGOOF the BoBQfe@RScsk B M28 that

é,28 é{%}qgooéig%ﬁéThe. met hod 'al so i ncludes formng a ]
underfies the diefeetricy lagrs 140 ipslopeioligsrenge 3 dprina peTicantrajion|of thedrody tie

§ BBioRAdY td bidsRREAS min G ! ¥ G
s B 1 W4 RED S LR YR B oy
tie acogsregony ging smbodiment; thedivping onipeisgs esing @patém tfereurb dd4 in a

. [ ' 8.t hat. der |l i. t he. di el teic.
frst o€l AP S LAY BB £ che Bling AREEE e BRacth Benffe 14 =
secondfnasihes ebmdmf dde?pﬁ\m?iﬁf@tﬂﬁ Wgeﬁ}rﬂ?g patent fb_aﬁ@?tﬁé& ﬂoaiteﬁue the

. mipjmze formation of a depletion region in the
pomo?)8ﬂ§’e§l‘??‘?°ltrg’ Igyerdenoted fy ’E?ifﬁrgl}cﬁ “Bﬁ’éméﬁ%bdi nment, the

dopi ng conprises using a pattern feature 144 in a

[0041F i r $it aoRS etbodinfeht 6itthe et HNEoRHE GkndiRéd msnﬁg;g by @ﬂiﬁ:on-
mas

) d reusing the pattern feature 144 in a secon(
on-insyiatos trapgyergnelagesfommyiag pr nswatingwibetrate (208) puldeining an active

region8@a4MEEddrmed's Rilafih SHehd sgﬁ%dnh:ﬁl— BAkLE QﬁhsﬁftortSBeTlleﬁtive region
. dielectric layer denoted by reference nuneral .
82 is ifuplyntefl With sprodedtesmiredisifiiasienmaterial tié forpraassmminsic body region 126
of desigédsé“blpﬁl%%rogwnﬁagg& &Bg) ‘ﬁxe In% 0d Tkt Ic’nlciuldgso c?éﬁning a body tie access
region 128 by forming an opening in a mask overlying the active region 82, implanting the
active region to form the body tie access region 128, the body tie access region having a

predetermined doping concentration to minimize body tie access resistance.
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25 on-insulator transistor includes formng an
i nsul ating substrate (202) and defining an active
region 82 which defines a | ocation of the
Wa 089m0484- | nsul at or transistor 80. The acti VECT/EI®@IV37760
82 is inplanted with a predeterm ned diffusion
material to forman intrinsic body region 126 of
[0042Fsi rAegatelogpide Gl 32dA8)in thea formed ERed)ing Hoth thednivingic oady tegion

I ncl udes defining. dy, 1] e regl .
126 b DA BTy RSB GG, P 88 eyt e
pattegﬁgg ofngdideledtrgae aiﬁtdljaglidic@gﬂﬁn% dielgﬂginl‘sie Godyreivnf1a6and he
body tie_ access regio , the body tie acce egi on
pOriRR g1 WG bR B SEtATAPHLE: SEFHTESrCEROR L figioq By Foring in

Fm e 10PTT _ e of
ope@é}h@ﬂ&k%@&’{y:ﬁ fhe A6HRTEIHE S, PeADEEng mi%g@ﬁlyggﬁﬂfgg ts o

[/ US2004/ 037760 [004% A gate oxi_desba _
dopapfsdptoftley itsinsiphedy yaging twm?ﬁrfélbftmtﬁllﬁ eckipgdle dopgnts from the
body S rdphfh PACKIdENEL BREERRIEAR. Al St tad MO TPE PR e
overlyireche substantidlrdoastark ehgtiveatd slectpde mmtarial andiwdy tib gebgss region

128 S5 ot3 A B e R R ERAG 25 s maske
for efczﬁﬁﬁ[b,rl@ié'%m sﬁitﬂ?é ﬂiaﬂghdvﬁlglam/rmﬂkxew _ﬁfdliga:teﬁg:i ytdaeheacﬁ?lba/md
regi on erform ng hal o/ extensjon i npl ants
refergps Anperal e ol _ﬂ%? seal pager cisdfesre Talgnalip e removed
subséﬂ@ﬁ%%‘@&ﬁhleﬁé egll:cgﬂ’ kidiideliBe BRRAR R cdst &dPidNE28 4AQAMjatdn€the
access région 128. Sidewal |l spacer dielectric material
substantidlycooitant dengtegatd eqtinde mateaial. Srbrgqesndly aisparca diffugion yegion
C t. | 0 i al tie
o, SP0R B ORGSR RGB! 38 e
substantially overlying the body tie access region 128
[0043]s nEskreckmbcdirhent, thxmethbé furiher mgludessiormingletectriggkeontacts to the
havi.ng an outline. as indicated b hed. | i nes..
sourss gpicpahriBehrbidlind fon e sttt (R8¢ e adidon 110
and 16 t1®) RBithitRIIebatdndlenfih ghldlectrodimaEial U8 mrdneaidbydiment,

everywhere except. overlying the pody tie access region
formipggleghigabegnipctsrnclides foratingd %Eflﬁ%\rﬂw EHEng e aoawafiﬁ]fusm

: regiog@@, @k Q6his &@ﬁsﬁﬁ%%ﬂéoﬁgﬁﬁgyﬁé‘ Bibsidn § P0) 684 over the

I'ffusion regio [ | ffusion region 100,
substamfghlly chutiant dangthogatef eletrode metgiial (9480 are fornmed. 15
[0043] In one enbodi nent, the method further includes

orm Ceal G _ . y ; _
1004410¢ Tl o flbodien ABRARAR s R RUEE Bt ¢ S Bfsion
(144huddlye misk (diddffusinaskir(glihel hodyaiechctass rdgors idbbavaratmianirhym distance
constant | ength gate el.ectrode material (108 | n,.one
necosS ) R PRREFR: SOPT HHEN o oaros i i bR ap s
diffudif Fglfh feons hisb BEifl@irhplieed DUt Bodiotd diefusion be®vice versa,
diffusion region (98), the drain diffusion region

100), the body tie diffusion (102) and the 20 .
100433 o< P FooasHUE HAnOIGR GEPPURPE: BF SRS IRS deposiing

and f&%ﬂﬁ%a Lo Hive MadRA BBk vRIRREHIBE kachl dFehd R AifSilsidn region,

further i1ncludes defining“a dinmension E‘é44 of the
the drainsdiffpsietbgion: themshstangaliheonsignllengtle gate elesgodeapateial angdthe

body Iﬁ@\ﬁ%ﬁ@iorp rQéig}i' F&rqrilaﬁér@%‘f&tﬂcal contact thereto, In addition, the method
includes defining a dimension of the mask to have a value substantially large enough to
prevent electrical short circuiting by the silicide contacting each of the source diffusion
region, the drain diffusion region, the body tie diffusion region and the substantially constant
length gate electrode material. ]
10
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necessary to prevent dopants inplanted into the source
di ffusion region and the drain diffusion region from
al so being inplanted into the body tie diffusion and
wioessosa. 25 [ 0045] Still further, accordi EWEs2004/037760
anot her enbodi nent, the nmethod includes depositing
and formng a conduct ive material selectively

[0046) er [y omgeretaalimerdt, thi gats oxide eveliyifgibé bedyrtegicosss regidel 28 is

o iy B P SRR P Sk RE 8P o o

gate Bkifié bRdrBing e irinsi OBodi i dt01 28 tBQistrigtthd megkn mmOmer embodiment,
thereto. In _addition, the rrethéﬁl i ncl des deflgl n
piEge”

the regthadfarther ipgludes exigading the spbeirat andength gpie P
mateh@lrﬁi@f t§ BQ&EQ 0 2 a3thcRELYEM b&iy%te{cbé&@ beofh0tdr eRArhSIB) dnl thgorder
he silicidé contacting eadch of the source
oflcmthénmedralf region, the drain diffusion region, the
body tie diffusion region and the substantially

nst t
0043 GBS ABA SSRGS e 4 M eons o
the bedhemhitace rﬁglont 136, beitectydlylproyiding 34iligjde-hlock kﬁd?r fpdethereby

mmu?]%g r O n gpﬁlﬁ%% F%r %[ ie%k?%e COn f % 2 CSI%Q&%%C@SS

regloh naz)ase»fem d@&he @ﬁyeoﬂmtd@l«wm i att@httd’methershapenﬁ |tlte dielelric

126 th
Jyery o DRI e R AR 6 58 BB P ot Tko  Rgh threshold

voltagé! B ?M(D@l:ﬁ%n&%ﬁaﬁ%aékeﬂ%feby gahitnifhe &t £Q88sidbody resistance.
rraterla 134 to overlie onIy a fraction of the body

i e access region, for exanple, on the or

[004$]h an Thp emhediments @{)ﬁrypreg\%rg g%sa]Oﬁlgp W vqnmgetaﬁsgﬂ @e}nﬁ? an Sxtension
to exisﬂ}fg Elggégrfﬁﬁﬁﬁf:@fvﬁfs $@Fpr§&lé§é eTR WhnHddhéhts SGhOP@sdnt Bitlosure

contact region 130, by effectively providing
also prosidk additlens bdvktagesy ey partioubirs fozthe vge ofrhqdwmed &gngigiers in critical

nsi.c gat.e ca t n
csoath ot 55 R e CTBRE RGBT S TGN
preseROGYC] 6, al@taddhﬁgheﬁ hadldfg stbis el tighired ,Actdjtdlrgl}a pnplememthlmn of -

dielectric er 140 can be c nbln or exa
the mpfhpd g i IBERGLANFY o5 2R Pe RSPl 2 &%ﬁ%ﬁ‘?@é@hn@m“
vol tage (Vt) PMOS channel inplant mask; thereby
[0049Y Ni The pRSer BmB¥difiets hlko BEEkvatiogd Sénefit@hat CANHBIudd bee or more

enbodi nents of the present disclosure advant ageousl
of: Ibrpétwed &atgFapagIanes angh curreat £0x SUah; tRsisiogh ’13, K}tﬁt
L
s I aPE SR oo U PO EREL PEak e e o ol e
embcmlanénts:oﬂ the mefhod of e plment@lﬁschxsmys mtheajdltai aate pxide (JQGDD, mask in a
its,that
bodyoape Rk ik e Rrk i P ReE R R i e o

minidizé ¢ht@ IeHpeh mrme Bolitid 10gish wmmmlymm naisali ghﬁﬂm eq@drements,
Accordi ngly, inplenmentation of met hod of

and/qs irapIoNe rwr@'«awlb%%ﬂnéh%m&éceaﬂg éﬁ%P t"‘é&“ﬁ&ﬁ’éﬁ?&%\j’éh ﬁ’a‘ sgre
layout 853 pESVidey Ridbiced external body resistance under the blocked gate, wherein the

silicide-block process also blocks out n/p extensions and halo implants.

[0050] In the foregoing specification, the invention has been described with reference to
specific embodiments. However, one of ordinary skill in the art appreciates that various
modifications and changes can be made without departing from the scope of the present

invention as set forth in the claims below. Accordingly, the specification and figures are to be

11
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[ 0049] The present enbodi nents al so offer various
benefits that can include one or nore 20 of: 1)
reduced gate capacitance and current for such
WO2985/86049¢s, driven by reduction in gate areaCT2YS2004/037760
reduced gate to body overl ap capacitance and | eakage
current, 3) ability to couple the enbodiments of the
regdidqdis @n dusraévegpideidhan eitesizictva seasenpndralbsugh modifigedions are
inteReSd48 bé tiAddeARHin e & p%?slgl%(éés%ﬁ{‘i%@&{ﬁo{-%e%ﬁikg dddifibnts
reduce capacltance anary e age current, an 3 an
disciispd hergintmeake wisediisemicogditotoripesvgssng tachnimpiedkatywrt inghe art and thus
Lon. w1l .rel.ax.poly-active m salignnent
are é@%ﬁ%@%h%ﬁgm%ﬁlﬁd/ or inprove m smatch between the
source and drain of two transistors with the sane
{00314y o UBsneSi)s, pthenddstaniages, carld celdtianstte problenizdnye bessi debaibveé above

under e bl ocked gat wherejn the sjlicide-block
wit 88 14 Ul S Rl oV dhe el vaReopeons o
probilerd, and any ¢168&1s) thar tiyecaugy £FUenrtsRRahthid of sdMtion tb@ccur or

i nvention has pbeen described with reference to ]

becqIfRIpTe; RIORGBERS A5 PRt 40 b-ganetyend as @ caitighl, 16awradapscosqaiip) feature or

e i [ . Vi [ Ly i if jl -0 "
eln?ﬂﬁ%gﬁ%ﬁ%g%ﬁggﬁﬁﬁiq%a S&Q?Pﬁﬂﬁ%k e%a%%ﬂ%gg%réﬁg?ﬁgﬂa orany
otheg y@spation therdod, qu¢ iéaaded toicavasiatnoorexelysiye inciusionhsuch thahe process,

C|sal b ' . i fi.cati

metfiSuBIer S @b B Srlolryh? G SRER b EERAS B BB gy dose

elemeaydutiady includn othet elamerms notexprishelistédarinkereg $é Such tpracess,
sense,. and all, such nodifications are intended to be

HmﬂFﬁt?Hﬁ@dmﬁW?ﬂ?W&the scope of present invention. The
various enbodi nents disclosed herein nake use of
sem conduct or processing techni ques known in the art
and thus are not described in detail herein. [0051]
Benefits, other advantages, and solutions to problens
have been descri bed above wth regard to specific
enbodi nents. However, the bénefits, advantages,
solutions to problens, and any elenent(s) that may
cause any benefit, advantage, or solution to occur or
become nore pronounced are not to be construed as a
critical, required, or essential feature or elenent
of any or all the clains. As used herein, the terns
“conprises,"” "conprising," or any other variation
thereof, are intended to cover a non-excl usive
i nclusion, such that a process, nethod, article, or
apparatus that conprises a list of elenents does not

i nclude only those elenments but nmay include other

el ements not expressly listed or inherent to such

process, nethod, article, or apparatus. 12 WO

2005/ 060464 PCT/ US2004/ 037760 CLAMS
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What is clainmed is: 1. A silicon-on-insulator

transi stor conprising: an insulating |ayer; 5 an

active region overlying the insulating |ayer, the

WO 20084006P464i on conprising: an intrinsic body BGEUIH4/037760
body tie access region also overlying the insulating

layer and laterally adjacen he intrinsic body
region, the body tie acceé—gé-% on making electrical

Whatdntlatiiedti@ the intrinsic body region; and 10 a body

3.

a mdwg&ksg@@ar o

4.

tie diffusion laterally offset fron1the body tie
access region and electrically coupled to the body

ot eﬂxahecﬁﬁm-m@@at@ﬂtrar@lsﬁﬁfcﬁmghﬂﬁgrOde overlying the

intri, ns %%r egion for providing electrical control
of ant"??é‘af‘ﬂg ¥HSi ¢ body region of the

Si lah @@tnreqaglbmwr@h@thé Qg 199er R a@ive SEFNbrRing?
portion of di tie access region; and 15 first

and secéﬁ@%@ﬂ@ﬁ*ﬁ’r@l@nt rodes adj acent opposite sides
of the

silicon- g&]&}:, ﬁiﬁ %jé{?% %%%%{lggl g ﬂpﬁfmamglla)f ilas %laterally
conpri si ng: a@cdmt&hcantxmsxc Hody sagimy thelbpdnte secbstragivh alaking

all of the ho i e _acce regian including the
portion of filf??g%é‘i\?(g‘ta&@cﬁ ggg%tcﬂg{dyaggé?q;iag t he body
tie accebsdy wodiffisior3lateHA1B offski 61 1R bodi &b lkéde® region and
transistor of claim?2 wherein the dielectric |ayer

functions dectringlly caypipeia the bogdy s acesss regiengat e

el @Gkt QRerodb: ovzﬁﬁné te!ifPinsie Bo&;ﬁﬁﬁ%ﬁg&r p[rbﬁaﬁ]l leftkRcallontrol of

cla'm 2 wherein a portion of I e access

r egi orthe intainsimiendy ir¢gion efithe ailledne@n m}suiaﬂoaymsisumapd estesding over

doped in concentration of
%@{ﬁ‘? H&Jthég tie a%ce%? e%g ‘gst ant

|eacce reg tally mnimze
f ofxrmhndxl&c@fd cﬂnéﬁmlleetrb@ﬁ adjaeglit 0Ppdsite tides dfakkyintrir®ic body region.
access region. 25 S. The silicon-on-insul ator
transi stor of claim4 wherein doping of the portion of

t WEhe dil:bmbyl dri-iesaoesmsisrgiodlains 1 Purther dﬂﬁbrtsyngl.lsi ng a

pat n f ature i rst k reusi ng

P23 gl S8t peervihedutatogialy AL S Pe Sofy U6 t<gesipon including the
di el eGloftich df MeBiate clexrd@ HAONDRRM ARG e H%e@@fdg&?fl??fio

6. The silicon-on-insulator transistof of claim1l

wherein the gate el ectrode does not extend over nore

t hHﬂ: fiRntbalihsubltor thsied ¥f éhith 2666%H the ﬂieR:Bu*chayer functions as
mnimze par asitic gate capacitance and current
the gate electrode

The silicon-on-insulator transistor of claim 2 wherein a portion of the body tie access

region that underlies the dielectric layer comprises doped material that increases doping

concentration of the body tie access region to substantially minimize formation of a depletion

region in the body tie access region.

5.

The silicon-on-insulator transistor of claim 4 wherein doping of the portion of the

body tie access region is provided by using a pattern feature in a first mask and reusing the

pattern feature in a second mask to provide the dielectric layer.
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7. A nmethod for formng a silicon-on-insulator

transistor conprising: 5 providing an insulating

| ayer; formng an active region overlying the

WOASe6P4ed | ayer, a portion of the active regt@iUs2004/037760
provi di ng an intrinsic body region; forrri ng a body tie

6. G RGP RaS {4k Pl Wi B e et

extdnli@vérthére ﬂﬁn“on@-‘hdﬂ of 881688y tid AReRBor iofminkHiz8 pe@SiHC gate

region making_ el ectrical contact to the intrinsic body

CaP?Cét@i“"&r?‘ldf"é‘F‘?ﬁ gkagegat e el ectrode overlying the

7.

10.

intrinsic body region for providing electrical

control qQf the intrinsic body region of the

si B’Sﬁ‘ogff’r foroRing ¢ silicen-grriisy F?F“é’??éﬁtoré?%”é’ﬁa‘inﬁg over a
POk vdin®hn fnb@a@dYydri € access region to mnimze
parasitic capaci tance and gate el ectrode | eakage; 15

f ofeATHRgE A1 dobive sagipnawedyins Sierinwiating layer, ngodipnad|teecastive region

opposi sic body region; and
formn I%Vi%g%éi ?&n&gﬁ?ﬁé oﬁ within the active region
andorienges wdmeca‘céaetegiamm&hh e dotieyretion aad ales everbingthe
and el ectrl [y c I to the body tie access

ool onsgtrlaat s il difagirhine sk bpof G degdy te
20 f or jHced répish ﬁbﬁﬁg Elb&nhél)éﬁﬁta&\t@ﬂ{eyhtﬂﬁs@ Bb&} @E{dnm l'y
all, of the body tie access region including

poFarERE Bgaty ﬂécw everlies the drinsighodyregion &3 pr%dlsé glgctrical
tie acGmss ofrtﬁ‘fgfnﬁﬁrsw%odg Regiol o?&dﬁq@d‘oﬁ)‘ ;‘ilngﬁlgtof‘ Whds®r and

conprising: doping.a po t1 e access
r egi orexténdingunveier partien offthe bodyl tiecacrdss rdgiypeic nhinimi2é parasitic

|ncrease do n of the body tie access
regi on ap%cﬂgxq%eﬁ%g 5%090 erﬁe%aﬁ? 'ze formation of a
defredrgdfiyst #dg isedond ﬁuﬂr&hﬁ eleoiydel bdjaRRCEFBsiteeGli@Iof tHelntrinsic

The rreé)ggd of claim9 wherein the doping further
conpr i P Al a pattern feature in a first mask as

a fdrnfidg SId9 Gk IdvPusRInaFithih He b ﬁg@h BRd 1afpslly 6f?§é§£r&ﬂ the

the pattern feature in a second sk as a sécond

sel ecthody tip peseis Tegiop end elgeirically COBpiedeOeth@bod}f e dcggasmegion.
14 WD 2005/ 060464 PCT/ US2004/ 037760 11. The nethod of
claim7 further conprising: mnimzing parasitic gate

capacinethpd of dlaim Tlwrthermonpsigicgdge by not extending the
g aitoﬁ'mng a dielectric layer overlying substantially all of the body tie access region

including the portion of the gate electrode that overlies the body tie access

region,

The method of claim 8 further comprising:
doping a portion of the body tie access region that underlies the dielectric layer to
increase doping concentration of the body tie access region to substantially

minimize formation of a depletion region in the body tie access region.

The method of claim 9 wherein the doping further comprises:
using a pattern feature in a first mask as a first selective block for the doping; and
reusing the pattern feature in a second mask as a second selective block to provide the

dielectric layer.
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11

12,

el ectrode over nore than one-half of the body tie
access region. 12. A nethod of formng a
silicon-on-insulator transistor conprising: 5 formng

WO 200416P46# i ng substrate; defining an active rRg/§2004/037760
whi ch defines a |location of the silicon-on-insul ator

tragsi stor: joplanti the active region with a
pr %%?tﬁ?quﬁ%fﬁﬁgp%ﬁoﬁﬂfl%g’al to forman intrinsic

bo difinfiRiging Harkitie @ate cRFhRARE BEY GRRALBAERE b9 Rot kending the gate
defi ni n]g a body tie access regl on by formng an

openi n§léfEods ayprsRos Hiean) apethgll of the bagy g acceesgesian.

i mpl anting the active region to formthe body tie

access region, the body tie access region _having a

pr et BYEER{OR Eming s sikicoaumciasalean Fansisiop COMPHSS e body

ti IS . 15 form ng a gate oxide
ovg?%g?%géglgﬁlw ﬁggﬁ%’i nsi ¢ body regi on and the body

t | alefinivg s activegegion which dsfintes adocation plihe sitingnrgn-insulator
subst aggﬁsﬁlt Y constant | ength gate el ectrode nmateri al
overlyrng the intrinsic body region and a portion of

t hémbladiyng the actbeesgon with apredeennineddifiosibn hetdrizhii fofin an

i mpl ant.s.of .daopants into the jntrinsic, body region

whi | o BESIARAAR ReE AleHdoPIRg COREREM ext ensi on

| Mak@ihS a 8bd PEPRESS rédiGhy i&ﬁnﬂ?% obtfing ACLARK dVRAYIAR the
form ng sidewall spacer dielectric material overlying
the sudSiVAFZAE |y constant length gate el ectrode

mat I, ok s : .

i R T A S e i
usi ng' mgwadkying 2 pradetermined;deping cindewation tpainénize body tie access
di el ecl_terii c.material substantially everywhere except
overlyl %éta{“i?e body tie access region and adj acent the
subsiniiy 4 gdid Yxige oadrigiig bottethe intrighdd Bodglregib @tbthe body tie access
material; formng a source diffusion region and a

drai n ¥ Rusi on region; and forming a body tie

T i Ry R b P R
el ect révedying dhetinkinsic bodheegivoand e pditioh f therbod tie @ecess degion;

dr ?drﬂlm%l l‘rajolfé’)étgﬂgiogl%%lpﬁgts of dopants into the intrinsic body region while
substantially blocking the halo/extension implants of dopants from the body tie

access region;

forming sidewall spacer dielectric material overlying the substantially constant length
gate electrode material and body tie access region;

masking a region substantially overlying the body tie access region using a mask;

removing the sidewall spacer dielectric material substantially everywhere except
overlying the body tie access region and adjacent the substantially constant
length gate electrode material,

forming a source diffusion region and a drain diffusioﬁ region; and

forming a body tie diffusion region.
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13.

14.

15.

16.

17.

18.

the body tie diffusion and the substantially constant

| ength gate electrode material by formng a silicide

| ayer overlying the source diffusion region, the 5
WOaa0ps/@D46f usi on regi on, the body tie diffusi ICIARR0G4087760
substantially constant |ength gate el ectrode

material. 14. The nmethod of claim 12 further
coﬁﬁﬁiﬂ?ﬂﬁ’éﬂf@éﬂm%&ﬁf@wmgon of the mask used for

él&%&?éam&dt?o @5 S5 diRHLiGNrebRnh@Y %Im@dmu%ﬁyegm

tance necessary to prevent opan?gy i npl anted i nto
t h e sothe bedylile difﬁlslqs ot the ag:smnuéhcbouﬁéﬂtmfngm ¢lecimiden

regi on f I n t

di ffusi onggapr? 3 ﬁ\gll%(':lgg g1éin?af§ 6‘%%‘3{“ %e&?%so g gﬁnnlie Qn the
furt hedlramalilﬂﬁmshcm mgion dﬁ@b@dyttiertﬁffmida drairthe m.ljpsiantmlly constant
conduct | v r| acie sel e tively overlying each of the
sour celen f‘tﬁ§ the drain diffusion region,
the substantially const ant | ength 15 gate el ectrode

materi al, gnd the tie defu3|onreg|onfor maki ng
Lerg?me@a?og 52 FOHPESEE. The nmethod of claim

15 dbfilib N2 AinteAsTBA bBthd Shaskl 6del o Blaskingi thetsiyais a@éesb hseglon to have
mask to have a val ue substanti al I%}gl arge enoug

pr event mapmendigaice apreptartiomagient a‘H?/Hfllﬂém%‘il m’f?;?heéoufce
cont acﬁlffﬂﬁcg?%gﬁm%d tHa&iraR U{fﬁﬁmn%gg:&& Frb i Qbel AP Rnted into

the drain usi on region, the body tie diffusion

r egi orthahokyttieadiffudien andk vied teysaconst ant | ength gate

el ectrode material. 17. The method of.claim 12 further
conprising: formng the gate oxide overlying the body
ti Eham@@éﬁdgimﬁlfuuhmmsﬁgr st thickness that is

N con '

y‘u""ﬁ% an?cﬂ ral cr(])g?h%clﬁl %gﬁﬁeﬁgl & ecﬁ@e(:f gﬁe)% r%)%agﬁ ?Ethe source
rms k dt&usﬂxf@giﬂ?ﬁl the dratf d:ffuanme“gﬂ)nt ﬂletshlmtamahpcorstanglength
ext endi ng .t he subst constant |en ate .
el ect r%?EFgc Fhieds P&Ter‘ig]ga“&\?{éer l%/qdéf t’leéié@"‘sfor?afﬁ gﬂ Eorﬁ’é?kfm%‘?lccmcal
t he bagyiaki tRerB8@ceSS region. 16

The method of claim 15 further comprising:
defining a dimension of the mask to have a value substantially large enough to
prevent elecirical short circuiting by the silicide contacting each of the source
- diffusion region, the drain diffusion region, the body tie diffusion region and the
substantially constant length gate electrode material.

The method of claim 12 further comprising:

forming the gate oxide overlying the body tie access region to have a first thickness
that is greater than a second thickness of the gate oxide overlying the intrinsic
body region by using the mask.

The method of claim 12 further comprising:
extending the substantially constant length gate electrode material to overlie less than

one-half of the body tie access region.
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