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

BACKGROUND 5 [0001] The present disclosure rel ates
g‘gneral I gﬁﬁto sem conduct or devi ces, and nore

pAP2PEP%ofy, to a method and apparatus for fRGHYFF004{437760
501 body-contacted transistor. Related Art [0002]

Body- cont agt &, ansistors are typically built
wth o pol JER %wwﬁﬁ A arain
regi ons from tHelBORY- CTEDGTBANSEREOR di t i onal
circuit 10 | oadi ng capacitance due to this body-tie

gate is substantial, es}?&éiﬁ@ﬁd hi gh- per f or mance
technol ogi es that use reticle enhancenent techni ques

1008k h ddepraspitaiinstosere yelphagsneshy ta semiemidactondavirds,aad nfuee
' ' th. Such hnj .
pariBUY, R0 el on Ao NG i SRR P Gppigpor

capaci tance. [0003] In the prior art, polysilicon
Relgiddat are used to separate the source/drain regions 15

b t ion. h.a | t .prod
rooh2T: A% RBlete? BT Gneteudrt e Bica Bey Y Pt
separating thelseyrce/ticiin RxRAPrém thyballyfcontactire@bn. Thelablditional circuit

ddi ti on, Wﬁ{:' e hg gse, of a dual -gate oxide process
tonfiRé panaciiings e © ty ol e sublangih exmerioly fatignpetormance
tectofski QAR WRdteticle lenRAVEMGH tecHRGSesRBth 53%@%&4&%13( piﬁﬁgshift

. physical size of the bodi/-t | e gate. Furthernore,
masks éo gprueafhe main trasister gein lenathp unbatschniiies am opable tosedece the size
PG ' e the physical size of the
Of@%%?/-t |%@%§?ftg§?aﬁlg%g§ as, using reticle enhancenent
techni ques. [0004] Figure 1 is a layout view of a
[00031pi c & thePriohartipolysiticercgates are vaedite saparakGhe SMircddrdip-regions
t 1. Stor incl udes ..active transistor. .
fro@gtgal %oﬁi&%gntta\%ﬁg 181?. nSngl(l:%?a 8&th§cﬁ1§F%Qad§+t1onPle%lfeo%pigénce sufficient to
increase| thelggte delpyfor axamplecheofacion bf 2SR addition, Ml thd e of a dual-gate
.cont act . r@g'bo%e .as i ndi cated b?/ reference nuneral  14.
OXGPIPHEP ITEF LoBbHg At tOBsS 8 GRRpeltange @eLiRlcApRsOmVhah & however
doe@ bt r&&;cbrtﬁé\%ly%fcﬂrsjz%%f BRGoa R 1id %te! AgteAssre Sh¥usH dF the dual gate
.dimension 16, designated as "W, " and a length ]
OXigf PYEFRSF BPESTEL Proyisls Apmednism to raduee fhe physieal sk of tho bpdy-tie
,ng'jh ; X[ LE1 he body tie region 14,
arezilr ncl %e%%%hgg%&ggﬁensﬁgeﬁh@@édesi gnated as "W2," and
a |l ength dinmension 22, designated as "L2" [0005] SO
(0084 dy - Eighreakisadayoubviewof o typi@l SOI bedyrcantasteddessision H). SOI body-
I ds rlyig . ctdve,transi.stor .
confel Hebd S0P FiRcUB VS iR FesBie 1 Pk Rl Blpwisr
regipo 12 imindes a phetioadiercdf Fatusoxes bédytiexopacitegion ok ildicited by
refege)%g%/ plftﬁétgr@f gég g’g}ci}m:{ngig lbggy rlegio%? lgrfa%%%?eng clzerrllgerto? thtelgigtive 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 dimen§ion 22, designated as
‘5L2.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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region. SO body-contacted transistor 10 still further
i ncludes a source silicide 28, drain | WO 2005/ 060464
PCT/ US2004/ 037760 sui ci de 30, and body tie contact
r&g’gn silicide 32. In addition, the structure of

if

V81410 i ncludes inpl ant regions, desi gAY EFOH(P37760

reference nunerals 34 and 36. In one enbodi nent, the

534 and 36.c t o ,N++ and
st B s 58 AR S 42 TR s R isor 1
mcmrdés #fplantaegioss, ﬁé@@iﬁfed%@|refﬁ1@ﬁéb&ﬁim&ﬂs B4 aid 56, §Rbi®: embodiment,
sou e, drai gg 5 tie reqgions, respectively
i?e'} .32 apd B C%F%Pfa@éo Necand Rt ipplens 1581085, r@smctlvely
Cohﬁé@ﬂs ] 405@2 :QﬂdM RNMAGE R al SRR the]ggt ogougéegﬂfaﬁl dnd body
taken along line"2-2. Transistor 10 1nclu an

tie regiQiisaxeapec8yelyt rench isolation 54, intri nS| c body of
the active region 56, extrinsic body tie access region

[00%8] a'ﬁg]ﬁ@ 9Ys § bx%ss-@cﬁéﬂéﬂugg bS@I f gﬁ%@gﬁ‘gﬁg boﬁ% Eblﬁ&étgd transistor

the active region e reg
10 ﬂ?f)Fié)uerl talien alpogyine 24. Brosgser Hegrludesss inswtdtons trandﬁ 1501at10n

54, ﬁ}f@ﬁmc%ghggf IB‘%Q(%J%%%% % 5 o5 egxg%o%ue cc\asgb{;]é{)rg% anﬁl body tie

rat
mftnsmhlﬁﬁnAlﬁhdvhe irtlibsic Wiy @f Elﬂdtxm{fd 1eg10ﬁ66 eﬁﬂudeEU E’Q?pe reglon

d ted b f is f
extfifide BRf fisetoniagn 51 Boldicus avpeieion, md bodr de dhibrien 64
chﬂésI i pm+ eé%&[h Dueing dbAsd SpeRBigN, 4 dPlA R Ror FTIROEK HRUSERLy tie

a ti @ resi stance condltlon resultin I N

acca%ae%ew&algn@m by regereviopingmersd 92, 1agmpngd)mqnn/th¢ ertAngebady tie
accBSs BSiof 48 giélfern*e?i%&dtﬂaﬁwicotf 'tl'}éeexh{rﬁ[bsﬂo S/g% Ec%g% RPiot 2adsds a higher

an area u Ing - gate polysilicon
bodydieresibtaneercodditionotandtong ima dbpradgidrody tin effBicmog a P++
portion 70, resulting from N++ and P++ |rrpl antatlons

o007, 00 e oI R RGeSl o SRR freuntrtyng
gatepdymhgmmﬂiﬂ; Cate pdimlgmh 66 m:llqus hn Mo p6fiion 68iand aiPdatpotion 70,

sid.icid nd 32. . Subsequent an (nter]eve
rosuifiRf BORINEY PREBH PRRIREHOHDER)S Pt T BDorHiALH aherFievll
spabé' fBﬁﬂdﬂi’ﬂ SAewh1Y spaBerk B ads adAfddSk exd ﬁgioﬁ%ﬂ:h@ gath 9bﬂy§m@<sh 66.
forpation of contacts 38 and 44.

Sﬂlﬁ!é‘é‘éﬁ“ﬂf‘\ﬁ@ﬁ yilicidge#band3 2 Sphseqrepdy. aainte b%l@ctﬁlﬁtﬂalau indicated

fa .
b e R R T S R S
of coumkisR® ahddd9] According to one enbodi ment of the
present disclosure, a nethod for formng a
oyl
[oogsc]t | C%F&&dgﬁ? %ﬂegér 3% n%éc?ﬂf' by xﬁgrpb.{lﬁh&ﬂﬁc?arf&’{p%&s?&
overcoming the problems in the art as d;scussed above.
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wherein a portion of the active region provides an
intrinsic body region. A body tie access 5 region is
also formed within the active region, overlying the
insulating layer and laterally disposed adjacent the
i WOr209f06846lhody regi on, maki ng el ectrical cont RGT/EB004/037760
the intrinsic body region. A gate electrode is forned
overlying the intrinsic body region for providing
el ectrical control of tl'ﬁiﬂ\mﬂ%ﬁsic body region, the
offhHe € ; Jie i f 1 :
[O8P)°  cASRLHAER X LB PY ihe FoRAL SRR, 5 WA forming 2
silizopenrosdatirdrahsistopihcludes fogming an betiva négial dyerlythgemriadubiting layer,

T Y —

regiog Bsorfo@hednyiftay theGicBveadbion, cvBljifg fiéssudiiing #yel and laterally
.smaller than L2, to mnimze parasitic capacitance

disgfepdadisgon scrisele bodwtegins, mekipg electFiep] seuarido Bernigsic body

re@bie A EAE BRctrd¥egs foﬁh@ae&ve?ﬁlngggﬁhnﬁeie %H%%g}f}inﬁ?lsz%ﬁfidﬁﬂéeelectﬁcal

IntriAsic bod¥ regi on. [
0

Ition, a
cogfirgliof Siegntringic bodyregioni thh gate electreds ekigading giverra pamtdon of the body

o f f e d ' 15 reqgion .
el S8 g, RSB I AR 96528 1t 3%
constayit gate ldaigthFfod JHBERtFE WA dlerlinf tHoRe¥e\NERioh DRt h péfien
oo BEERE P oo B boi o gt B o
mihinkige p@ﬁ@lﬁ@d&?&ﬁtahﬁjdnﬁ FaR efdcitbdeAbak L@ PRt snd s8E%hdi drrent electrodes
which; [0011] Figure 1 is a |layout view of a typical
aredormeshafjacerimpaesiedides ahtp dntapsiq oy asgion dn agdition, phodytie
8 ek 8R30S o MOV o
regipmandxlertricqaity GRiphddTtp the ey 3 abtegpiegioB. i s a | ayout view
of a novel SO body-contacted transistor according to

an enbodi e i A= [ 0014]
Figure 4 is ?%%Fséggggllﬁm(\%gvﬁv!@ﬂﬁhe
[00368y - CThetpaesertdn tentios issHostratefl b ivauy o€ edamplé ahcbiot dintted by the
line 4-4. [0015] . Fiqure is a gross-sectional view af
et RSP gty o8 whisv it FePush BfRORRi e, atg Boufen
along line 5-5; 3 WD 2005/ 060464 PCT/ US2004/ 037760
[0§10D 16]Fifirg Uiea Byowt véew oDsSpRalSOId0d)-cuntasedirardsior PRIOR
dy-contacted transistor of Figure 3, taken al ong

i/ne 6-6; [0017] Figure 7 is a cross-sectional view of
the SO body-contacted transistor of Figure 3, taken

[0ERPNY Hijwie 2 Ts 7 éross-sectional view of the typical SOI body-contacted transistor of
Figure 1, taken along line 2-2 (PRIOR ART});

[6013]  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;

[0015]  Figure S is a cross-sectional view of the SOI body-contacted transistor of Figure 3,

taken along line 5-5;
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5 [0018] Figure 8 is a cross-sectional view of the SO
body-contacted transi stor of Figure 3, taken al ong

line 8-8; [0019] Figure 9 is a cross-sectional view of

the SO body-contacted transistor of Figure 3, taken
aVerOYuo84e4 9- 9; and [0020] Figure 10 is a fl oWGIVEZPHPB7760
view of a nethod for fabricating the SO body- 10 ‘
[0? tacted transistor accordi nfq to _an enbodi ment of the

DEES o FIEHCLF Gatpee soqtignaliviowset e SOT hpd eomestadgpmeicnonoeFigure 3,
takdiodlomd ¥ai¥eg;s in the figures are illustrated for

sinplicity and clarity and have not necessarily been

Oﬂiﬂwn %o scal e. For exanple, the dinensions of sone _
EOB17)t 1 e Figiesnicls asraserseqtientl view ektherSQT bedyescatpgtadatapsistor of Figure 3,
takéd Abdgfhet707;0t her el ements to help inprove the

under st andi ng of the enbodi nents of the present

hﬂf\ﬁem ion. 15 DETAILED DESCRI PTI ON [0022] Figure 3 is
F00181, o Hisusri&dfa s1osersestional viser ofthel§OE batyscontadtetl tansistet afFigure 3,
taiR gty to an enbodi ment of the present

di scl osure. SO body-contacted transistor 80 includes

n actjive transistor region 82, wherein active
(003 nsi Bigare 9rie g prons-gztipmal Ivistesf the HOF badyrontaeted afndiswr of Figure 3,

k tie contact region, as indicated by
ta]ﬁ%?‘der %@ggﬁgnﬁal 84. An intrinsic body region, } 20
roximate a center of the active transistor region 82,

[00240¢ | udBigura 1isckt flow idingresin wiowaf a metlesi fgnabecktiag HeNO! body-
_ensi on .desigpated as "1L1." A
c‘%r f’? g%ﬁggr{ﬁﬁcg}rﬁa%g&@ ep ?P,% OB&Gﬂ%tél‘Sﬁiaé%t er of

the body tie region 84, includes a wi dth di nensi on 90,

(00234 grikiliad astisatid/@ppiecimel thmt ¢lemgithindhdBRGEORe ﬁﬁltsu‘ated gor dsimp]icity
0 a body

. as."L2." This region cqQrresponds ; ]
anf BREERUER Ay el beon SB9I av061 5 CRunBleche dimensions of
somel 0Etha kleddfts inNthEifigued nay l:%ﬂ:ﬂa%era& b RRv3h elements to help
._body- cont actgﬁ transistor 80 further includes a gate
lmBré’IVgE]eI“i"e‘?iﬁa ngoldhe gnhedimenis obtheipresent investient.or r egi on
82. The gate polysilicon 94 further includes a portion

96 thereof that oveErqatEd NCRPPI§ the body tie
84 corresponding to the extrinsic body

tagt regio
[00??1; a?&%gg ISAgREmt YR ol wp)es . bodmp@aqtpétrans_iﬁéor 80 according to
an RAb&diRBnt Y tfpréfkst AMSGuROSYS b&df-&ﬁtaﬁ:ﬁﬁttrgﬁéfﬁg% %}?ﬁlﬁlyg&ean active

ortion of the body tie contact regio
transastqriregion $2. Wwhersiadiive yransisorregion 82 inshidesna fartina gheodof Forase as a

ot 01 B, el B4 B S el

ProRIT¢ SO0t /00 Big Bbfive trinsistoe neidh 88, iRNRlbONwaith HivgnBRH %6,

Gl R oA TN oy K e

regiomeproyintg: 4 BBtddoflihebbBy 86 GRFh d42fhRides DU ditldnBbh Mo,
mnimzes a parasiti¢ capaclitance and gate el ectrode
des*@gqgglé% g‘%p, ##tba lsgail dimansion 92, designated as “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
4
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. Inoi%zﬂﬁ)% infe
- 25

structure. SO body-contacted transistor 80 still

further includes a source silicide 98, drain 5

SI|ICIde 100, and body tie contact region silicide
fgdition, the structure of transistor 8 $2004/037760

|nc NGES I'mpl ant regi ons, designated by refer

nunmeral s 104 and 106. |In one enbodinent, the inplant

the @GEANEmMbAorAsidnd SRR Bflof 84 Bt onél‘gkgb St DA,

regions, r espect Ive
Aqoprdipgiy, the|poréibe 66 pf kbalgatc @mnmteu avarlying ﬂi&ebogﬁhe ac@gmgle

ol 9855 B o S e ey e

stm;g@lye» Sﬁlﬂi badyt—amtatcmlnmnshter 3@BQifurthdrii@ilides 3 so8BK Siliciak 98 Yrain
lclx&el 4 Tr |stor 80 |nci1 g&?f an i nsul ator 122,
silicide 1( lro sﬁm;ltgqre%pp s1lioy Q?sﬁta ﬁh'gtftuqeh)@transmtor 80
mﬂﬁﬂesmpraﬁweef@nﬁ designab By rblcfon@l il 904 Gy 13 1P lne' dibodiment,
active region 82, body tie diffusion 13
the iplend resdefisdi4 apd l%cmwd to Noriad B miplnmm‘:glon&h gespectively,
Cd flckd 10 ne udes
il U8, ELO° 21, ofkfB1Proldof SREL SRR AD e BIE SH0ES in, anc
body te regjere, resngeidvely.and body tie diffusion 130 includes
a P++ region. During device operation, a depleted
0 tl S .
(OB, gy 430 bR dahn b of eS0T o Bioihilen ppisos s0 of
Flgqn@’.’nﬁ@]@p alorg 1a1ede‘t'§ranﬂgbr)80 ma&des%&nsziéméﬁ%%@ﬂh ‘idogﬁon 124, an
teac r on 1 IS mnimze
iniitde 860/ O or MR Ak 1opior it bl sl eictBags e aoitve region
82; anliasiody cie dFAGionaS0lof inkGicive BB BAN Mok, iRk @%ﬁ%g%lglem, the
fficiency. 20 0025 A thin gate oxid
in 9%¥ P‘?‘b’s”%ﬁé theectiviregion s aé’gmfeg@mhodmeacms region 128

inclRE b Py it re%?ﬁ &nfd Bb %é %ﬂﬁﬁoﬂ' $50 mg%g Pégioincﬁlqﬂr}g%levice

i ncl udes an + siliCl ortion

_ OP?Iﬁféqq’ P dpplefgd B@iﬂpﬂ @ﬁa:n@mnmcemdymemgcdss mlglohd+des1 gnated by reference

t at 4. after, si
B 24N, ol MRl et 0 noBld BhioR 198 M e Goron 131 of the
bodyie acegs cwgomfz&xh ﬂngﬁaﬁzedpmbijeﬁy bulv@AtdBAredudidl KA tie access
P‘b E us dev% .spacers e)§138 140) include a
resi§ialr e d peulting jp syl y ipravedbody He efficiengy.can i ncl ude
a silicon oxide, nltrlde or other suitable

[0085k et mmgateswaemmtemes ithel et AP ArTeck %Agi@n 1 a6l allaSinderlying
hat sidewal | spacer 1 events a

s poifRfia PO polyoions 1 iingndesie et ahgdamiontss ave
unsURERKI poteRe 137 PREdHASh N n%&ggyﬁt '0!4| ;ee VLGOS spacer

an interlevel dielectric IL cat rence
forpefinn: fidewald spacers (E1849) eméom;qdmg ettcheglons wthe gata polysiticon 134.

B2 AR (LB} e ek xapaficihe

diel¢atfic exn imnhige asﬂlosnso;tlﬂﬁ: niteitlé \oeothegsmlﬁbls dieldchic. Subsequent

-

: sﬂléi@” hGHa! 1cll% s & %l%ﬁp&j G reﬂlb*;e?ce% icfsfgprtgpfggs a silicidation

of %@f tw%awhpﬁyﬁuéc% 134 u’ﬁﬂéryﬁ% 02116 St HEYRebr BRASEAN further,
an ipfesle g@@p&mjﬂag,gnmcated by reference numeral 142, is formed overlying the

transistor structure, followed by formation of contacts 108 and 114.

[0026]  As skiown 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, Furthermor_e, sidewall spacer 140 forms a hard mask
| 5
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havi ng di nensions as outlined by dashed |ine
desi gnated by reference nuneral 144 (Figure 3),
wherein a first dinmension.is on the order of W2,

desi by reference nuneral 90 and a secop
di%@e%@%(’ﬁgﬁ“s on the order of greater than L2, PCT/US2004/037760

desi gnat ed by reference nuneral In the second

92.
i fleAlonst 39 rdL nch isalatio ,
Ll Rions 8 Sulle o BRI e B st it 1 4 e
3}, whercly st n§iemislon vheeawddrsd W, desdignat@Iby reference numeral 90 and a

: y-Tods istor 80 o igure 3, taken al on
sep i iRk S hd 05 oF 1ol iod o i Picrelonge mammere 92. In
the nerond dinasion ) thethatl afask dvatliesttfe@Re RolaBoh 834 £1A the’Hodydidiccess
an 12§ive region 82. Transistor 80 further includés a
e T region 152 of active region 82, a body tie
access region 128 of the active region 82, and a 10

[0027]y t Figutt § fsusk@B-sdodional fvidvh ES(RGHthe/ SOT K8y UdnBeted ASnsistor 80 of
I n_one enpodi ment, the drain region 152

.Sh
TAEHE P tfben AAMRITE 7/ Wetjpisky disguged: irnsisardddnaliedgs eninsulator
1222@erich GdalkiiRn 124, Ritid ay Q&iverr@@!gs?éb. T?Hﬂisa)g %g gé:{ﬂﬁg) ﬂ'lcit{dgg‘ h fkin

130 includes a P++ region. shown, n- o
regipg kP actigp eagton 824@beslydid dceess regiorbI8yof theeaciecregion 82, and a

i Ligae 5-. i 3. In addition, . .
bolt b Bk ch 130 3P the b1 r8iBn o AL B8 o PrBicizent e drain
regmtn éﬁ@ainlcluslm-;&é@e 'raglhirpbb@ % &ldss %@@114%’1“?%%453?’*' tyPe

acti v I .00 U J 1.Nn e spacer .
regdhn d bpIYke Getisgt S Cplagnrab o rogiina b e Agoon of sideval
SpiRE YA VIR ROb Iy 38 SbsehOfegRR 198 alokk BHE §-5%¢ f&@ﬁgg. 18/288%0n,

.Jine 6-6. As previously discussed, transisto
Sﬂ}"f?[:]*PaTa also farms suligidg 169. Ialorezﬂi,at tidarallsppees [14Q inbibits 24ilicidation of the

act @sioh %8 uh&GH vl & istor 80 further includes an
intrlglnsi c bo&?{ér e%fpggérii% , a drain region 152 of

active region 82, and a source region 154 of active 20
(04284 orFigyre 64ga emesectional view k6916 derBOhodyrentdeted trarsistbr 80 of

: i \ . ctive inelude N++

FI S i g EE AT Mevdotiy il PSR apkBt po et Bfpbuitor

122:38nbh1fsrladem 124 landthas d:iypﬁalggm 82. Wednyistol B(g ﬁmsgmczudes an intrinsic
[ spacers .1 verl.ying. e oxide 132. In )

bod IR 126 B i S GtV oI o FORE gt Mk of sctve

regior 32 iAdaRoWd, imoak &BbodidélR She Biadtdr sbudcs rékions 152 and 154,
Cross-sect | ogﬁl view 170_of the SO body-contacted

TespychN el singhudgi+itypesegiensy Hpihes as shaven thel getegolysiison 136 includes
o R R SRR e SRt b BEBubing Wl thED £ n ggaiion
to ghicidey P, silipidatjor 4lso favnesilicidesfldomd P88 of active region

82. As shown, in one enbodi nent, the body tie access

| ORg; [ Pit: PP Further as .
L0028 wn e SRl w130 of Bsl pog bl Bpmsipon s0 o
Flg&l’@c&%mamgg liaqlz)iﬁﬁef\s pﬂe&ﬁ)uelweiis:chﬁe@&taﬁlsiﬁmf 8®indBdes an ins%lator

[ gi.n_,si.de spacer . 140 al so, overlies a portion of
12?9’&2?1% Solgicri it g0 3V Bigion 5, and s aqdvdiecfisss Foekipolasiof saive
reglonB2D AL Shawrf il ot i@oldiien® lthd Bilyafeldo¥é@s ftinOP88Rcludes a P+ type

undlgrrlﬂ%” ng .the spacer 140. N _

region. Furtter 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 region 82

- underlying the spacer 140.
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6 WD 2005/ 060464 PCT/ US2004/ 037760 [0030] Figure 8 is
a cross-sectional view 180 of the SO body-contacted
transi stor 80 of Figure 3, taken along line 8-8. As
65?0% di scussed, transistor 80 includes
[ ns% b% 122, trench i solation 124, an acti \?l;eb {%85904/037760
82, and a body tie access region 128 of active region
Ag Bss RBE: HBHLS tht 861 BOEY cdntfRtcAGfaRStor 80 of
[0 ?@gl onlg?gg |ncr ééég&g)ﬁgt‘@type % regi on&ﬂ%‘ﬁrt her as
FigaieGwtrken alvegling 8-8pAs previvutly discuss¢ds $ragister &hdneludep3n ingylator

of nch isol [

1222l c(}elrlg‘%ﬂ I]thﬁ? ?cgv%rego'n%?r %ﬂlta} Lhyt ﬁes“é on312§ %dee
regiof @aoAs Sowr) ﬁtdatel etibodinicne ﬂsqdmdgmhé&ss fega 128 Ew@;uiee a®+ type

IS r 0Ss-secti. naI view 190 of the S .
regi5g BSSEDE HGHLL B 1400 esww@%”ea%w%ﬁ%ﬁgmﬂch
xsollahdﬁﬁlﬂt @Iotebﬁlaﬁi&Waﬁ Wgdc¥r DH0SEMBRES silibias FiiRy acBiVe region 82

i ncludes an insulator 10 122, trench isolation 124,
undgrlyingthewaeesddBn 82, and body tie diffusion 130 of

active region 82. As shown, in one enbodi nent, body

[003116 dif fis b s 43Q Mtﬁ:lnhﬂcks&w 29(P4tthé 8O gady-&sﬂtacwddﬁhmgar 80 of
forms silicide 102 on the body tie diffusion 130

Figled3 tikeralpog &ind 99 As previogsly disa'gﬁsednﬁanﬁwmn@lﬂd% an insulator
12 Ec%%m%lgﬁonf ?ﬁr ﬁrFQctukl@%g{ aﬁgzgﬁglo% tcﬁtﬁgcﬁ’xhltﬁ%f active reglon 82.

ransi'stor accordin r esent
As shosal, d}su:ﬁeﬁemﬂdduﬁém,ﬂ)oﬂ@ﬁe diffusion 1530 ineludipsia Bedy mgorb filicidation

S a.te n step 204, an active
f°ﬂ5%§l?(6’% qu Fﬁ@@&ygﬁa& E‘PP\}Q regi ons defined). In step
206, performan intrinsic body inplant or inplants. In

[00s2ep Ffse 16 mrzmcamagem Viee aomw mallhod mrlfahmamgjbd $OI body-
erfor

t th k |l e
congeiF TAISRIOT BERPATRE o8 SMPBRTI 1B BFGHL fscipyre, Tn stop 267, the

a4 By PrefviifSan SCIRABRate. BIeP204, 8 Botive 8d defined (or
me{hg&e?%@ocf@%w Ings%ntep leacnaskel? he body ti egﬁ?clge Ss ¢

active gHEiNS H?SEr Insiam 20854 nsrfexm en gltersiobodyrippliat erdmplanise i step
20% géprﬁ'_r ﬁfgpsehgnfﬁﬁ 09&% ?ﬁmﬁﬂ@t@cﬁte ie a%,l n ktﬂ'oé%l as%goolean and perform

wal | acer step
additisial badlyactése r@mﬁs@lane(gy bngtep 21 ﬂ)rmatmm&s)d@pam and pattern

f
gars REFEaely o ST 241 oo TR B ar B e P i Brtension
impla8{sP (S0 referded 16 asidbckel Smplanud)). M aewzm depusitrsidewell spacer
dielectric 1LDO deposition and, f S ‘g rocec% g toh(es)
matgEaR iR B Mesedy S aekset BEORE) FRGHS /8l Prapetoh(es).
n ﬁéﬁ%ﬂ heﬁérﬁféogﬁgfcfmﬁ ﬂﬁﬁlé&ﬁ@\z Hafeh ‘2@6 cﬁgé’dut dn@ @é&‘m silicide region(s).

nts a i scussed erei n bel ow. Accordi ng to

In sbepe2 I8ybardinge mith intedével Golectin IhRe depesidon erdfvsthenspcesting
| ayer 122 and an active region
accg%%tgftﬁwmcqr@zl&oﬁ%duﬁ%“ ng | ayer. The active region

82 includes an intrinsic body region 126 and a body
[ooﬂme adﬁespsesmgiisntosﬂlﬂ Sncludes vixiehy atliditionad cobedimenigiap discussed

her?lat o =, %rplcé{ﬁ;gl' tg E)fele %rﬁli&inﬁ{aétrn% %1,1 rgélawsgla%r g'm%?s't&%o includes 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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30 region 126. The body tie access region 128 provi des

for making electrical contact to the intrinsic body
region 126. The SO transistor 80 further includes a

E}%gyzwgﬁ]g %i ffusion 130 7 WD 2005/ 060464

/ 84037760 laterally offset fromthe JSRIPU037760
access region 128 and electrically coupled to the body

1akd 128 [ 0034] a or. 80 furt

okl AREPRS RN st Asrmopen 124 SadbCibdupbhls Satosy te

a@v@ﬂbgieslzme intrinsic body region 126 for providing

el ectrical control of the intrinsic body 5 region 126
tor transi

h t d extend
1034t "2 insfed o Seb ko e Aot Jaa e B Tesirodo ipe
ovemaesgm mtraismdioﬂp eich326 Haspraviditg el ftchPd dntoFPeFRE Bitinsic body

88 al on its entire width, wherein
g ﬁ&eﬁﬁ}fw O énsght%fénﬂa?re%m@@ﬁt‘@a%ow aipprtiont132 of the body
tlebﬂﬁﬁsstrbgozﬂiw T8e g&t@ BleQPodb 484 &R LifdStah: ﬁét&lt?ﬂ{@ieﬂgth 88 along
.region 126. In addition, first an seco cur

HeATbiEs Pty svhereggdifforpt mr@orprqwhmma detjtde nt'erhp thediotip tie access

reéfog QQIS %cli1 bl ?ndﬁﬁ‘stlé bc%h?r 51919 6. ér? 9%«:@130 ? se%\r)lgq, gl%mnglelgctrodes
(98 A88Y aro prayidet laéjadmdgpposzm sadase;tfmermmrlsln bodﬁ&gtoa 126. In one

{ { d t
erfol Tt P By B orfos 34 BB L 6 2Pl <t i aceggs rogion
128uto iofigimirearasiizspate ddbaitenderdnd chddiftleakdgd, The
dielectric |ayer 140 overlies substantially all of the
(ORPSLY 1 i PSR R BT riston D fther chiios nlsoiny leves 140. The

diele€fi6 Sayb LTI0UVediRS subsAn@NFy all%f%ﬁélﬂﬂy'ﬁ%%cesi Hzgmn 128 including the
dielectric layer 140 functions as spacer

portiespl 3174If)th%$atft Hectigde £34 pleaverlisg éheﬂm:f tlp @m regwn 128. In one
t,
et Rabet, e e SR PP L9, 867 e
elesgiege i%ks doped rraterl al . The doped nmaterial increases
a doping concentration of the body tie access region

069, <ol SR, Ao YIRS ACLIBG LAl o
thd @iglec@ivpayeg 147 cmsﬁdpbd)mamal IThe Boi mata}al jnceee&@sdoping

C rovi de i.ng a ter eature 144 .
cop R PoT Sing By B rocsFR el ong e of lRRbuphiana SR ifes fongation of a
depletion ﬁbgmalsmothe oNy Seadchs reEich €24, 'Ddf)lﬂga:if%ﬁe 1904@011 of the body tie

#0037 Accordi ng to another enbodi nent, met h
aC¢eSS FREMRT CAN OF Proviled 83 DPIAS aPatewp featura A44 iy %ﬁrsmaakrmxri m@@mg the
paféra\eShldGn QQecbﬁ‘&hﬁhﬁé tbrzbgomeydﬁé it NGy Qad1 NG an
active reglion 82, bo tie access region 128, a
ate el ectrode 134 first and second current
[0037d ct r Aerosding®, anothy: erabrilimensoupethd fotiforming o silie@Bon-insulator
I an active
tea85E 46 B Tt Bh B BY Filier £ an§ SRR B8 el 22,
body Ge heess tagion A28y laghiereiechrage f34] Figst amhmwm@mm%lba@ﬂa@@& 1003,

g anttl Q%ody tie diffusion 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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active region 82 provides an intrinsic body region

126. Form ng the body tie access region 128 incl udes
formng a body tie access region 128 within the active

'8 Bbsdagand al so 30 overlying the insulatin

122. T(we %ody tie access region 128 is al so l%{éﬂﬁﬁgyﬂsﬂm
adjacent the.intrinsic body region 126 and nakes

0k E e FERInsantiae bedtab So Pl R Ringalis bl o g te
inttjasiebelygegion 426 fxﬁprdviﬁ:_igﬂgm‘ééab eomity oﬁtilg gitif'lnsiﬁ By r_@%_@n 126 of

L re 0] or rovi din
the o I e B0 e B o e S S OIS R PYIGOG the
bodyhie Rickds¢ERoOIRE, BSHMURASE bY Fl@iSh mined 137 H@i@%’g ;qyxnt ziidéiition, the

el ectrode 134 extends over a portion of the
galg e@e{g er@ailsﬁpnﬁ@st,o hage 2 pubisiontially dopstansteeredength hutsindicated by
reférdrice! Ifl!mi:eiéaﬂ Fg%l]&lg ils%nﬁfé%iﬁfh%ﬂ?iﬁg e 8@ hSic %l:rgjg {ergfﬁqgil%t%ﬂd the

is forme ave a substanti a const ant

bodyttieagcess degien E28. By a resalthe pate electinuled 34 S8yimizentgprststor drive
' ' werd yi e.intrinsic body region 126,.
oAl EOROM LA BBl Bl b Sap it 06 e ot GyPkos Ry
further, theahethod imdizdds3dinimixingipaesitit fae Tapdcitined ahd Surrdii lsaRade by not
& abi | i %‘% %d c}‘ne@l m Z%ﬁa§a'r asi#i ¢ capaci tance and
SRS TP EP PIEAEOGeAR QYR thasetirg body fie 4cegss regien 148t hod
i ncludes mnimzing parasitic gate capacitance and
[00394r r et additdengest byd seedndlrext tions (D8E0BALEIBhES %d‘ %gﬁt

r the entire body tie access region 128. [

134 : i
OPRER RIS H1F PG LOU LR 8P ubemauenly. 8 bed iadiasion 130 i
forto&PwiBiNthShRive %ﬁ@@%%&ﬁﬁg o Aokt tﬁe Ebcgﬁcge %Eests Q%ion 128.
Y, oay ti

i ntrinsic body region-126. Subsequent
Furfermers; e baciofiq diffusion Kteleitrically cobplestotthe/dy digiacres8@gion 128.
and |aterally offset fromthe body tie access region

[004(?}8- Thefefiou HR6 c1&£§fo*ﬁt‘aﬁ1\g %dolgge&tlr: {408t PID c?v%ﬁgag substantially all

el'ectrically couples to re’access r
of thelgndy 1l decB4 ogionhid 8nietIndidg desmmriiorc 1 370 she gatadlagrode that overlies

the ) AEAAE rethE o Byt Y ndBom BB B ee o dp e

und@§ies tie didiectgalageraio ¢4 dopeé td ihedease\eaddpingTondigatisihf the Body tie
I n, addi ti on,, ortion of the bo

i 128. d
acelf EPEIGT LAEd0 SUpTAHAlyminge formialien Pl Becigtion degipro Lk indhe body
tie dcoass Eegldh) I SnctRRAirh i, R AGATEC AR dih A foithieOd4 in a

. of the body tie access region 128 to substantially
firstnank as adiryt selaetivedlpck fortheldoping, isnd reusigs dre peBamifeatoted 44 in

[ ' e e Lment the

s o8 GG SOME ekl RS BERELIE s U e

portfanrafthendislectds layef densted b refetehsremimheralki4bor t he dopi ng,
and reusing the pattern feature 144 in a second nmask

' | ock in th t . .
M FOERBR T P RGBT i i
on-inkuddtectanisiztdr &Wdedmr?b?tr@@n blysulm;ng rsﬁﬁs&ﬁte R0® a8d déififing an active
RO X
82 iPRnplaRed RiRk Hd@@ﬁﬁﬁ%@&ifﬂuﬁ% WihGstial QF8HH on AftridsRSMHaY et S6n 126

substrate (202) and fining an active
of desired doping concentration (206). The method further includes defining 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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regi on 82 which defines a | ocation of the

silicon-on-insulator transistor 80. The active region

82 is inplanted with a predeternined diffusion

Mt iodbeokd forman intrinsic body region 126

desi red dopi ng concentration (206). The netho (fof ?0%#037760

i ncludes defining a body tie access region 128 by

M ng o518 5 QA Yih P Both e RfitsitBod

100417 29 530 oRRETL 13T MR Qg Bol 28 it body pogion
126 anﬂ/thb bedjah@wsssrrwmlﬁslm methed bomtymca thh&mebsomter@ agfl

peliinR s Bus Bl AL T SRuPRe SRORERN TS BrskPagg g

oﬁﬁﬁ/ow%oﬁay as 7626k refiON 424, SAbLatentigXa fégmmsasfmaa by f@rming an

t hen, f or over | bot h rlns od
oPUDEE I AIRETRVEBEDE oA iR ERED B U RDg hlofgieHEibR apiants of
dofd infHES iniidsit Ma? r%g@omst Wwhille Albdtan@aly 1R6KiHhe BoriaisErom the

el ectrode materi over |y ying the intrinsic bod

bodyti¢ anressTesiam 2 Sidswall peaseisticleqiac matryial (188.d¢@ds then formed
ov%xgqgé)ﬁle Js&t?éta,gﬁh!l GGt Sat %‘aé Elgétﬁfﬁe InSatdEl %uﬂ:?ﬁi)d?%ﬁe access region

ng an ening in-a overlylng
128.Ryibseyueily, p esgi@r substaptially ovelyimtbe body tigpdcaess segidn 128 is masked,

FoR@Plen 0 sk e B & Pl frep

reféRE&Sunicdqli 191 (Higdre 35 The SRk wals gmarmeieahe eriateirial Weﬁrrexﬁbved

%%ﬁ%gﬁlﬁg‘? ot t@%ﬁé@ﬁ!@%& s 5o d%ﬁ% gﬁﬂpﬁﬁeSUb%m' J*’ég‘“ the

sul%@ﬁ &@1aﬁﬂen §ate glé@ﬁ:ﬁlglﬁﬁﬂéda‘f SuBsdyBEntRk source diffusion region
bst antially overlying the % tie access region 128

98i :sdnmﬁusmm@gm A0Qyeadpibedy tycs sign segionakOcare fpspacd.
havi ng an outline as indicated by dashed |ines and

[0%‘%62 Ghe Qﬁ{ﬂ@c{lﬁllentrlﬂ’ié rr(eﬁLo@fﬁﬁe% Ancld ?fo? L Ghe tn&ﬂ) BGficts to the

rIC material 1s then renove ubstanti a

sowv@dlﬁnhlen eegiorcd po), thedralnydlf@smh eegla?m@ 12] thedwdp e difugionf114)
el N g U R AT 8 e,

~ forthifid u&¢tﬁt§m coghanincRss farmingu rsﬂﬁideﬂam omrlyd.n\g thel Sdlﬁﬁ?, diffusion

and a body tie diffusion re
rogiefbi8). U dramaEHNAITPHRR L00) e Wbttt B ing erate
suﬁs@inﬁhﬂ‘ﬁctﬁﬂsﬁﬁﬂéﬁ%ﬁkat@Qﬁélﬂﬁfe%lattéhaﬂm source dl ffusion
reglon 110 e drain diffusion region (112), the

body tie dlffu5|on(114 and to the substantially

[004khs drrnetieigmbogiment. dhcpethediuilhiriges iarludopigiining 3 ypepsion
(lflzg?ﬂfe'ﬁﬁk (use& ﬁfr?ﬁg@ag Ehfe%ggié Fl? 'ac;c‘é@ﬂre%ﬁhfto'ﬂﬁ% 3 HR@Smum distance

a silici yiI ng t source
ne@hs:famm event dogiants n@playted {rie the saiue diffusign | |r@\0rr ayl thpdrain

th tLe
iRt Fppiite Sl el R e R Bl Yoo
(94). , [0044] In another errbodl nment , the rret hod still
[0G451 t heStill factherd o taianafhear etibodinsing fthe éthdd inofudehdepositing

o B e IR B Do PR s b i,
thd dFRin¥MrESod 18Een ] the s btdheaty SohdtatR IEHtH £ €18ctadd niafeial and the
boc(l:g tailcla giffusion region for making electrical 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 dif§u5i0n
region, the drain diffusion region, the body tie diffusion region and the substantially _constar'lt
length gate electrode material. _
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di ffusion region fromal so being inplanted into the
body tie diffusion and vice versa. 25 [0045] Still
further, according to another enbodi nent, the nethod
| W64 positing and form ng a conductive '
seﬁec?ﬁ%% 5 overlying each of the source diffdgﬁ%%&&ﬁkyﬁa)
region, the drain diffusion region, the substantially.
nst t : ' .
SR dydfadicldi€reghtiing
10058 S M b ARG, ofe PAESAPE—eITET0q Sty IRk ap gt s s
formbdtodiave a finst dclinessah32, 133 thubishaehterithanl a sdesnddbickngse (1 32) of the

di mensj opn.of . the.mask to hav val ue, subst i all .
gotf SRR Ol nt B Rogy Seetctu ety i FloRler Yrubodiment,
the ByetiidiefuthdriifdleiRs exsidgd the SutRReHaldf conbentdenglic gate electrode

diffusion region, the drain diffusion region, the
matsgal 1 3dita oyerie oaly g-fraction o thebrilytigaceqsh EgigR fof ekgmple, on the order
oflgé%nzﬁﬁr%ﬁc—ha!lf.engt h gate el ectrode material. 10 WO
005/ 060464 PCT/ US2004/ 037760 [0046] In one

enbodi ment, the gate oxide overlying the body tie |
[0047L: e s Aceeigingly, theatiglectriq lgyard 40 separmesdhesqurqesind drain peglans from
éﬁmt oS i ik P46 blobk BE a8 thereb
the%%%%f&{g%\t{ e lggf]?g%fgei@%géj%éljgr yi n%ﬁ?ﬁgéii nt ripalrgsi c bogr;/3 Y
minimiges thekRGinsiz gati aapacitinee mpd gate laakagesutrent in thedwidisantact access

th th furth incl ud i t . .
b P BT B R I st o s
layéreiderca be dadbited @orexhmplepvih mlagk Bbﬁieiﬂhap&ranjid)ni)haohdﬁgh threshold

tie a region, for exa : the order. .of |ess
volfags (VO SRS EHing iR ANt Tk (PBReR EymfIas B EtHRYY pecy Tesistance

| ayer 140 separates the source and drain regions from

[0048E Dauly e®Bidehts oe B Presdmt Qisclrurefafleakdgealsyy prooMe eh agtension

a_silicide-block |ayer, and thereb LNnimz the .
to exjating highpegfamanca MOS $Qherecesses- b %ﬂ‘?ﬁ&?@ﬁ%‘)@ﬁ? PRt digclosure
i8 | WRdltrafistbR€n critical
i 5 RE RO B8 Bl i 0ot R U sy i
ciraite thet tagnize preaiyecontrebofdbmbasty temminalnWth(thepm! tg.of the

profP R E R SRR R P e ool AR AE Bbhmentaion of

the Aatthad of thgpraseneditelosnsd cnbeody sitmpdd Mtanherge to [pGBAE]H layt.
enbodi nents of the present disclosure advantageously

Vi an extensi.on . to existin ' f
roof™ 5 Biket Rl nts of ke Lol BTl TRRGE ot Bt more
of: 1) fahesae: chhacitafic® apd Owirehe farddtH iranitors dviaat bygeduction in gate
particular, tqor the use of body- L‘gg transi sﬁorb i n
areg,2) feduged gate focady everlhRcapastince é“ﬁ% 4 ST DA ﬁ%ﬂ’ tq gpyple the

emg&ﬂﬁﬁ]cﬁtg bf iR ?ﬁetho\ﬁycg %e?ﬂi‘@se?ﬂ”ﬂ?&‘i’ésﬁ?e%ﬁh £ budl Bete BRIRIPGO) mask in a

I sclosure, no additional masking steps are required,
boddemmtagt regiop, to furfiieervdweanpasitanste ang frakageauergnip ind yen ability to

w57 BRSO i PSSy S50 R o,

andddrfigipror@mhismstch betaked the shate amirdrain of twketransistays with ke same

1eva0 ) e B e PSS RSB AU ETBed, S

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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area, 2) reduced gate to body overl ap capacitance and

| eakage current, 3) ability to couple the enbodinents

of the nethod of the present disclosure with a dua

OWo0NeaiRs (D3O mask in a body-contact regi ofck@s2004/037760

further reduce capacitance and | eakage current, and 4)

an ability to mnimze gate length in the body-tie
rege@ddan aiillstrit@leadthOiGhtr AGktHY @I Heidd, i IBSich modifications are

. requirenents, 25 and/or inprove m smatch between the
intepbea b e

¢ H§luded withigrthe seepe efpresentigventign Fher yagiousgrabodiments

discR¥@Uborein ' i | /i
e O e BN DR R Pl L Bl ) AP and
arqyras dessaibed nodebfildekadn.out n/ p ext ensi ons and hal o
i mpl ants. [0050] In the foregoing specification, the

{0651]' e Utﬁaﬁfiggtggﬁm?g&%%h& @&uﬁ%r}s% %ﬂ;{bﬁ%ﬁ%&ﬁre b&n c}(elscfr]tbed above

_SpeCI fic e I men wever, one aryes
withrregard taspecifiopnbodiateats. Hiwdvey, dlid bansfidDadventhfdscaflitams to

ch es .can made wit hout departing from.the
o A8 S R uBE APIER ot 3 e tevaRBes. o P to occur or
beaingd MBreppbincALROndlitd16d donstinisd =8 RREtEAICRENRE, 8hésential feature or
figures are_to ?e 11 WO 2005/ 060464 PCT/ US2004/ 037760
clegjLofciBy oF AL e heaeinelfin s fiehmptisp's forgisipg, " or any
othR£ P fitio Mibrédf] ar® it dsPRicbi & aldoRRx cRERe iﬂcﬁfsﬁﬁlgﬁﬂh&rlﬁaé R$rocess,

included within the scope of present 1nvention.
method; ytisleeprrppunatun that camprisesonkést of clemients daksenal fnglugk only these
: ; . . 0t i

cle R BANEHS Lt oteF BB, AGCRRRIT Rorfd Bhcrod By,

meBededttitls, oroppamatuadvant ages, and sol uti ons to probl ens
have been descri bed above wth regard to specific
enbodi nents. However; the benefits, 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 - el enent
of any or all the clainms. As used herein, the terns
“conprises,"” "conprising," or any 10 other variation
thereof, are intended to cover a non-exclusive
i nclusion, such that a process, ). nethod, article,
or apparatus that conprises a list of elenents does
not include only those elenents but nmay include other
el ements not expressly listed or inherent to such
process, nethod, article, or apparatus. } 12 CLAI M
What is clained is: 1. A nmethod of formng a
silicon-on-insulator transistor conprising:

12



form ng an insulating substrate; defining an active
regi on which defines a |location of the
silicon-on-insulator transistor; inplanting the
active region with a predeterm ned diffusion nmateri al
to form an intrinsic body region of desired doping
concentration; defining aCbadMS i e access regi on by
form ng an opening in a mask overlying the active
region;. implanting the active region to formthe body
Wh “Hg@ggﬁg%egion, the body tie access regi on having
a predeterm ned dopi ng concentration to mnimze body
111 e Aaeelss of Rensi@gBcor-On-Msnht@ tgatistopsbEprigngr | yi ng
both the intrinsic body region and the body tie

acce sy inmsuladpbRibsiag and patterning a

subs P@ﬁﬁﬂég’ %u:l] éctﬁ%??é'lglg %v@'i@ék%‘ﬁ'ﬁe%io%a&&ﬁ@f the gl?icoﬂ%hﬂﬁépﬁétor

overlyin y region and a portion o
tradséstirody tie access region; form ng hal o/ extension

I mpl ant.s of dopants into.the intrinsic. hody regio

whi | Enauiedhe Rdiveyesbp aviigre %tmﬁ'ap%c}c wiah i%q%eﬂa_q to form
ar) TR Bodf reSOR P HSsidell Ah iR oROANY atib® ~access region;
form ng si'dewal | spacer dielectric material overlying

t he defbsngabody ligaaesssegion bylfemging agapeniag sca masleoverlying
tnaterial.and body tie access region; nmasking a region
h&&ﬁ%¥%ﬁﬁﬂ°§r|y overlying the body tie access region

usi NEnAantiske adtRARYEOA td fRmShEBY@) i SRBGAEgIEhahebbly e

material substantially everywhere except overlying |
aqchws 1BgEy heviag apeaistermagid shepigdoaenietion ta ménimize body tie

m&g&ﬁ%ﬁ& }%lly constant |length gate el ectrode
materital; formng a source diffusion region and a

dr ai forglidgf 41gdt©oxide gi-@hiin@bsth thoinimge Wodyadyiohiagd the body tie
diffusion region. 2. The nethod of claim| further
aeHBWPES8INg: forming electrical contact to the source

di ffus| i : [ AT [ e
pocy TP 0n AR Bterh AR s SR A o ERGHRrodd
mbterigitdvetging thd extdnsddleody region and a portion of the body tie access
region;
forming halo/extension implants 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 diffusion region; and

forming a body tie diffusion region.

2, The method of claim 1 further comprising:

forming electrical contact to the source diffusion region, the drain diffusion
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material by formng a silicide | ayer overlying the
source diffusion region, the drain diffusion region,
the body tie diffusion and the substantially constant
| engt h gate el ectrode material. 3. The nethod of

cl- ai ur.t h GO ni_n nsi.on
G Ptno s g BOTRL e g onieigl O TR BigPle
maferfb e (amihda Blioidd 1 Sled Boa1HRE BB Satinte HiFfRIRMeon, the drain
dopants inplanted into the source diffusion region

dg‘ﬁﬁmrféglaadhﬁ bedy HeditBiionagr die subsiantialyropaippdength gate
eigﬂ#ﬁnﬁgg?%nto the body tie diffusion and vice versa.
2 ) e net hc i P )

od of claim1l further conpri sing:
depositing and form ng a conductive materia
3se|e&hev&ﬂpdafeﬁmyHm@ﬂhammmMﬁﬁmg source diffusion
regiqn, .the drain d| usi gn ion, .the s tanti al
Cons BEing BAGHAs Rt e Rt wddo R TiapE bty Bracdtgfeion
td h@e@'rﬁ&ﬁﬁu@'ﬂﬂtﬁﬂk%@c&@aﬁfﬂ@ fe@éht@o &iit§ Irf@hnte@ M8 %he source
thereto. 5. The nmethod o aim4 urther conpri si ng:

didasioniregjom and therdsaio dilbisiarmeeginndkom elshbviwgampliniad into the

bst ially.large enough to prevent electrica
#& ‘%ﬁhﬁg a¥? %' the silicide contacting each of

t he source dlffu3|on region, the drain diffusion

4r99i@HenkﬂﬁdhﬁdhnhHﬁhdh&ﬂMﬁﬁﬁﬁumﬁgiOn and the
substantlally constant | ength gate el ectrode nateri al

o, THEOHSEN GTTRaT RYe e Reieriabsactiyply@verppieagh of the
sdub& cﬂﬁ{lgom‘égﬁ’&l hi¥1' (ﬁ&{l{l&? r QRS it Rl crgﬁ%gl‘gtgﬁlgﬁh

ave a first h|c ness I's greater t

gdtb elekinedeanatbridlread glad eodyxticddi ffasien kagisrgfor neakirigndledtrisal contact
boq¥ region by using the nmask. 7. The nethod of claim
™ Urther conprising: extending the substantially
constant length gate electrode naterial to overlie

5! essThERARHBAST BRI 49hrthfioRRiMing! € access region. 14
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.

6. The method of claim 1 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.

7. The method of claim 1 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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