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CONTACT ON CHI P W TH HALO SOURCE/ DRAI N DI FFUSI ON Fiel d of the Invention '
This inveyd gfosggnerally relates to diffusions in devices pgarkigdloz7s
performance sem conductor integrated circuit chips. Mre particularly, it
relates to halo inplants far such integlated circuit chips. Background o
the Invention Symmetric and asymmetric halo i npl ants have been suggested to
i mprove performance of |our power short channel length field effect

transi st ( ) Y ol ' ' t u afoll) Brekkkge hal o
i mpl ant sq%‘?'”g %%k‘é?i R%@#%#%%Sé?%ﬁ%ﬁ%go@ggn{%& %on o?%@sarre o
conductivity type as the channel region in areas adjacent to the FET source
and drai rriellgess tkacirvedtiohese FET hal o inplants is doped opposite to the
adj acent source/drain diffusion. Asymmetric halo inplants extend adjacent
to either the squrce or.the drain ar.they may extend differently .adjacent
the source tha%lgdfrgféln%ont &' r‘f‘é?ﬁre#%‘feos¥it?rp%§%%%loﬁﬁ lnaldggl%?ft 8%&’ llglﬁt 0 or
under t hePSERAFRFECS r EFH 6P WEF At Rt TRECS SUFEe o Fthzai %o@déé’é’?lclufaﬁlé“bétf i eved
t hat furtterteénpoovaive mplehthalog syl amitegrare git@iinadliest hat w I | provi de
further inprovenent in device and chip performance, and one solution is
provi ded g)%/ tpéa nfd0|oﬁl:' q:ye viepl}:/eor;;ti on. Summary of the Invention It is an
obj ect of HE A Rast t he “enbodi nent of t he present invention to avoid a
hal o i npl ant on non-rectifying contacts of devices on chips having FET
devi ces wi th hamoetipl and ssyhdetris &lb uirpheintssuete depeciugyesavotd a hal o

i mpl ant o, RO gl Ed MaRBe TINLAC LW s cROUC Ol tHefidgd. fest st ors,
capaci tors, . Lateral diodes, lateral SOl L 8|1 eonsonzinsulalore) di edes,
and FET body tontact’s onthi"ps Wavi g eVt B8 i TR HAl o ant $7-7t
a feat ur elBfabte 2pP ESEHEE o RBOHNFEMTSDARINE PHMFERETBACE IRt The S§Peci al mask
i s neededcdrouavoiidy halpe asnphanttenoel megiarett idrghngdiemects. thet FIS a

anot hﬁr tswﬂcée@huagaimraage_@.lﬁg%g 8t +86ke qg&a@blqi anB4GR aspddhess sused L or
over shoot/ under s clanpi ESD. ecti.on n e rature sensing, has
no hal o d{| ,ftggiaoé]gg%?toﬁ%%reogﬁlﬁl é)?ﬁjgis?ndn‘f“%%nﬁntegléltcs%ai@%\%&@t@ | 179383
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i nvent i onedjhaent hse ascpirdanden ofdipedra ithpldanpis. dalandmptadlsi hyy RYscontrasd S

i mproves s@ki 88 Un@sk Shanendld RLEOLABNGES t Of hdde¥i GRS Pirb DL QAL ed: i

circuits gg?ﬁ%@éh.ﬁﬁl? f@r££E41§R§EngRéﬁ%n%§'halo implants are attainable that

will provide further improvement in device and chip performance, and one

is

solution is provided by the following invention.
Summary of the Invention

It is an object of the at least the embodiment of the present
invention to avoid a halo implant on non-rectifying contacts of devices on

chips having FET devices with halo implants.

It is a further such object to avoid a halo implant on non-
rectifying contacts of gate conductor defined resistors, capacitors,
lateral diodes, lateral SOI ( silicon-on-insulatore) diodes, and FET boedy
contacts on chips having FET devices with halo implants.

It is a feature of the present embodiment of the invention that no

special mask is needed to avoid halo implants on non-rectifying contacts.

It is a ancther such feature that a lateral SOI gated diode, such as
those used for overshoot/undershoot clamping, ESD protection, and

temperature sensing, has no halo diffusion in one or both diffusion

VA RROR A — (AR RRANID

*150150% - ’ *G00002*

contacts.




"It is another such advantage that the avoi dance of halo inplants on
nor.-rectifying contacts inproves yield of integrated circuit chips having
FETs wi t hwhpdidssgspl ants. These and ot her objects, featurespcﬁagoﬁﬁ\é%ﬁt ages
are acconplished by a sem conductor chi g conprising a sem conductor
substrate. A rectifying contact diffusién and a non-rectifying contact
diffusion are in the substrate. A halo diffusion is adjacent the rectifying
contact diffusion and no halo diffusion is adjacent the non-rectifying

contact diffugiops sFhgawhkHEd WieshAbRosidhbabloe fir pweremnglm@iyorp@ﬂs@ct s to
FETSs, Iai;C raI di odes,frhe;il stors,, and ca;)pamtgrs on ch i RS I hav ng E FETs with

voidanc impla n _non-rec Iing con
hal os adj acent Solrcé o drdim® |sff°u5| ons. gVt ractirés are partl el arly

sui t abl e *P&¥sBaFe cidpee G MReF af s‘B’—Vb‘“eesugécF“ftﬁﬁrWIdk“srCPi-E%ﬁ‘at’f%ﬁgp§ETfBr| ef
Descr i pt wonh ofalbheepDravd.ngs The foregoi ng and ot her objects, features, and
. advantages of the invention wll be apparent fromthe foll o ng det ai | ed
description of thelnventlo | ust L dlnI e _acco nyi raw ngs,
in which: FI G158 i $op" gh gvanftage Tﬁ’é‘?’ © fhe preseént H?ﬁvén‘?lga qs A whi ch
the FET R&8™ secﬁ‘jlléé‘/f@r 8?‘?1ta6F¥flﬂ‘§’F?)‘f?§ é%ﬁidaoﬁd&?e%ﬁﬁﬁaccilrﬁﬂi‘écéhfs élaga% in
whi ch t h&@ESeuwrice/ drlal pmmliahteisi ons have hal o i npl ants but the body contact
does not; FIG 1b is a top view of an FET simlar to the FET of FIG |Ia,

but with a T- Sﬂégégdﬁngagf'ier':&%%ec%g If%ﬁ@lgrt%% aéér g§\$an%§§é§ QPQ'acchﬁﬂlsﬁéﬁugh

t he devi ce of ne 1 at er al
di ode of Phe SSFESMHICF AR EREP orf PR VHPE Fﬁ%l%ﬁléﬂ%%a%ubétif%%. fyi ng
di f f usi oreahdfvdnaorentect idiyiyrgodi 4rffausi mm-aeftddents gatmctondifosben arp whi ch

'élhfef rect ithéi Msdk&i{élskqmllaa&gﬁubﬁ&o 1is;T5bljaB&nti23ldBet@tﬂ%&n@ﬁ@&ﬂtw& ng
i ffusion, 0] 1 Fl IS a..cr
sectional ?Lg%lvogh%%du HHVK%%% éef&%ggorg %9% rgt %égéon &9 ﬁlrfg Cor\lltlaecw of a
|l ateral & Sfl‘é“t?f" the present invention in Whl ch the diode i ncI udes a
rectifying diffusion and a non-rectifying w di ffusion adjacent gate

conduct or, in Mwbi ehrueeihidietrd heitaatl fod rgrlidf BedyoBomQktt he BoRs,recti fyi ng
di ffusi Oq_ah@@aladbé‘(!le% i P@l@@grs,FL\ﬁj d%ﬁaélscogsgcr gglp%f ful:\vl\é CFE"[ a%&ﬁ{ duig.!)scs

conparin forward bi ased di odes _with hout | ace

t he non- %e&?ﬁr?l RYMT PuSTBHS dlﬁfl@lof?ﬁ |T§‘e tgﬁ“&fﬂfeéf °‘1ree§F‘s*fJ§H&%r]\F gate to
source vGEMERYES SPoWCACiRe Bt Bguledro divanged ifar rredkstidncen fadip SO FETS
with a halo inplant adjacent the non-rectifying body contact diffusion;

FIG 4a igsi8r P85 2860 1 AN \grgwﬁ_‘%fs a device of the present invention in
whi ch the device has two non-rectifying junctions without halo inplants

adj acent gate conductor, in which the device can serve as a resistor or as
a capacitcw; diyd foregoing and other objects, features, and advantages of the

invention will be apparent from the following detailed description of the

invention, as illustrated in the accompanying drawings, in which:

FIG. la is a top view of an FET of the present invention in which
the FET has source/drain diffusions and a body contact adjacent a gate, in
which the source/drain diffusions have halo implants but the body contact

does not;

FIG. lb is a top view of an FET similar to the FET of FIG. la, but
with a T-shaped gate;

FIG. lc is a bent cross sectional view through the device of FIG. la
along line 1lc-1lc¢’;

FIG. 2a is a top view of a lateral diode of the present invention in
which the diode has a rectifying diffusion and a non-rectifying diffusion
adjacent gate conductor, in which the rectifying diffusion has a halo
implant but the non-rectifying diffusion does not;



" FIG 4b is a cross sectional view of a prior art device having two
non-rectifying junctions with halo inplants in which the device can serve
as a resi S a capacitor. Detailed Description of t n The
pr esent |§{/de)(§1{9§?6s)adl scovered that halo inplants used to av*(;f>r %ﬁﬁ%bfhr ough
on field effect transistor (FET) devices$ can degrade performance of devices
if the halo inplants are al so provi ded adjacent non-rectifying or ohmc
contacts. Anon-rectifying contact is used, fcr exanple as a body contact to
the FET. A non.rec |f ing contac s.al so used o, .2.9ate ¢ ctor. defined
lateral di oder}oﬁ’m% c)(?l)n?‘actosS stec%:aoﬁ‘aaltl %%ewbghruosgg Sr deqv e ctgnggctzgr def i ned
diffusions for resistors and capacitors that have the sarre dopi ng as the
sem conduct or Hiedy2aindes |bppngiayab€ scdatuctodiod€ord abe sp@sentiradeents osuoh

di ff usi ongitR ﬂNeOMidjf% And1QRe§ CLEEN MYng GREAG: oh Oart BOGHA- E@@mplwderl ying

gate con Ajl%%o!gl o o c@rQ aqg A ESI St Yr‘? w'?m?&b nk® r%”ortltﬂe re E%@t' fying
contact to the body. Tn these cases th o i'mplant s woul pposi tely
doped t o BSERSHRe el f"‘Flﬁs‘i“B’n§e%Fﬁ6Y’t?? ldth"ﬁ’dHEI Pegt d}?lanﬂ‘é"rla’f”he gate. The

inventors found that oppositely doped hal o regions introduce an undesired
(r) tle;:g i ; %igng r/e%@éjz@n '/Ban iRap ajdagh o thvtdmgrm@ir;c_stclgﬁt@&rpaf)ﬂ;;efbﬂbagd blwged

s SQ inter e body.contact by
reduci ng t Gng “are e}a%}l) ?n%l(z)hﬁ;c%ou(%gh §c%mp()lran a%ﬁag%ﬁtnaﬁ thé ohm cPcoﬁt act. The
hal o |rrpICHT‘?tf§53tq’i1éref ore al so increase serl es resistance between the
non-rectifying or ohmc contact and the body or channel region of the
devi ce. For FEM%.cemtisoh @faphhsr beshsrpatert.i @Atei 8o tharebyodegiadeadyiagd
t hat degr&%egnce%@&gpthgx d 15E££S§Q9$rﬂceV9$£% k] S AEAUEES fanchi onal ! est

yield and ad cost I ntegrat e clrcuit i ps enbodi nent
of the i AEAETYN B cf{?ndégc'cﬁél”if“-’i ARTATE Hdj Scert*P¥ctifying di ffusi ons,
such as source/drain diffusions of FETS while not providing halo inplants
for non-recti fyidngadiifsf usimaBs, seszcueclsnaas\zb@dwca)m'remes ok octeEf S schat er al

di odes, aﬂsﬂvegaio% qgfm@q {RShST QL Sh@@wg%@xgié& §ﬁl gur;lc(&l@&d JE A0 are

formed on E%égs Qn back | nsul atcr . strat 6, as shown
in top vi aféac‘?m g cﬁn%ﬁf’r’crl(?sg J§§c’f'?eor‘?81’l‘iﬁ & iSATET G° fc.

FET 10 inﬁéﬁsaéé@r Lot & deracatelif fodi ons 29, 26 adjacent gate 2B or T-shaped
gate 28' on gate dielectric 29. In this application a later applied | ayer

may be "on” an@f&eﬁbu@ygru%\g@ écfu rtzﬁr@lé& @M 'pqasg\é@@'&llcélx}%nuﬁ?dcwo
regardless o rate d. FET 10

orientation subst
o ol RS> Eh GAPa FPasTURS G, T R Tl bioh FROSEOhe 3an 87
adj acent Zv@r ELFiGLaF rPrdPf fauseeirdto2d- and body contact 38. Hal o diffusions
34, 36 are oppositely doped from adjacent source/drain diffusions 24. No

hal o di f faisd:9N49ReL-QRROS IdrelNe R DAY, 12 and body contact 38 is provided
adj acent body contact 38, substantially reducing series resistance and

performance degradation that would result frominclusion of a hale there,
as shown in Flthe Peesang HRithnt pom di drovexeerispbriadpf fupdpors fioed Bodgvaient act
38 i s onipired, thkagie xdine fisd 1N e Rt hed o sit sfpd ranksr) aﬂev:LQ:reQVd:adﬁdechﬁdEhe same

maski ng sg&rfo%dckeeaf Id@vg&% 9%%%S§altoh%@pltam@ssa%rgfs Eﬁsﬂdgafa[)ljﬁb&& The
extension i s g éﬁg as sSource raln I's closer
n

to the sutt: E%Ctlﬁéf”é%(to n fibt e o?ori'ﬁgc Yang 'ﬂ‘?@t% &nsi%6A i 7551 ant i s
usual | y pPEFPHe® W tPPIhecteAt beamaif#t ng® aPoTecal ignaatontect He abdcer
surface. d&we hat @ pagpd apnbdumyr berahsredatorayalidde dhecsosdftace. ar ain ansangl e

to provide i,98s 4RIl I8l 1e80r %lemé&ahwﬁllsyorpsarfgr ofe st B, Rakoy ggé@ci@l‘s be
provi ded 1[:11 tnEaveaQQe psaalinte plg‘g aas ggxe semlconduc or §6c?y gér%?%é %%%e?’ 5
conductor. Contacts are made to such diffusions to provide a
non~rectifying contact to a body region underlying gate conductor or to
provide a resistive path to another non-rectifying contact to the body. In
these cases the halo implants would be oppositely doped to both the

diffusions and to the body region under the gate.

The inventors found that oppositely doped halo regions introduce an

undesired rectifying region in parallel with the ohmic contact. The halo



In form ng diffusions for FETs on CMOS chips, typically four nmasks are
used. One nmask is used for both the halo and extension inplants for p
channel dgyi JThi s mask bl ocks n channel devices. A sec Ls used
for both mgﬁ)gf‘? and extension diffusions for n channel dgﬁl’gﬁﬁ&%ﬁss mask
bl ocks p channel devices. Then spacer 4@ is provided al ong sidewalls of
gate 28. A third mask is used for the source/drain deep diffusions for the
p channel devices. This mask bl ocks n channel devices. A fourth nmask is

t hen used for the source/drain deep diffusions for ghe n channe| devi ces.
Thi s nmaskEBP kS TPTeRatiidl “Be\ACCESOPTRE By eEEHE M aRt 1°6h ?gd)«gﬁjr%ns the two
hal 0 and dxtatisicorbymsksking drkd ohle ceetactyi Ty tornt aupkenfer LREFE ¢xedplso

cont act s,incat &yeake fic@dessisabtbgatevddel tnedon-aicsi Arisagadd ceapacbh s tod t he
list of l.gealiong. belangePlogked oBY: Hchge 4 hal.0rand 6X1.LASLAN HEBSKS, TO

. Hg

. provide the extension but not the halo on hody contacts woul d require

anot her SR *Hats it SRRy gB‘ﬁ‘Fdﬁﬁi c?ngnﬁja&xa‘é?%"ld% C’Ioﬁﬁf%ﬂntoé'e‘érté‘rﬁgbo&ffed. An
addi t i onafolhessk Ebid deBecasséepatéoprlovrrele iERE extertisisore WitPF eof Bakdnyg t he
hal o bl ockedgrdtrdt iercpiocesssa bl ocki ng mask has a bl ocki ng regi on over the
| ocation of a non-rectifying diffusion contact. This non-rectifying
di ffusion contact is define data on at | east ane, other mask, and
Cypi cal 1y oo iy P RRPHE Shats RS epln Rea B gatlne e AREFERTH 1 yi ng
di f f usi orrecéhfes. difesPsekFr) pegicovacdifirehe BESeKiCny HadkT$ shibnearat ed
fromt he gavadion thosempldies fmsksn-rEheihliegkditgusegispnsueh sheoby ocki ng
rrafﬂl;_ i's 9@&.&@4@%%&@}@&& aiigaeg,[]ﬁn& fya%@k&atf@ﬁéd rfgék&togx Aﬁl cal | yIt :
conbi ni ng_shapes fr ose r 0 r sks ] in e res c
oL SUTTTERDG R £ B B S 5ot FoF of UL YV hi? Brogki g SRS
Subl i t hoghaphi R ifkedtnftEdts et Lafe ShotchestoRndi = i et $Shald ngP eandi Ferfrsirbn
that is |essstdanithe shed liestriadi renseond hatlwan dertesohyediibyudias
phot ol i t hagr aphig-PLACESS. 28he: desh g a0fadches blackingai&gi-en;d socritical to
keepi ng the ha=o out of the non-rectifying diffusion contacts while not
being so big that it blocks the halo inplant where needed. In another
enbodi nent of Yhé&PFhAERLIGITIOT at eRBET APRUEI4624SE 1f RRd Y another layer
si | i con- osvennsultatos i(ESEh )inbedyenig drybachd rnsalraters 44.thBi odiendbtianc| udes
rectifyi nghedihifdtshon, S4sand posmkeed inkyang diffusion 56, both adjacent gate
conductor 58, as shown in top viewin FIG 2a and in cross sectional view
in FIG 2b. Lateral diode 46 can be used for purposes such as a phase |ock
| oop circuit, aflel®clpestngtiecdirsetisige CESHIPFotect? griddedficce, an over
vol t age cdigipsimgsnet waek, adgrcentt enperdtitrien sefSisngh=0evi el b&at ecsoqrduct or
58 i S f orseedaod dtihﬁuss.@ﬂg_ 1|t efial @ﬁso’gﬁe]%aﬁgpe%ﬁfp&r{; agﬁ&%nﬂogoé@éy&aﬁngat €
function (]fiigrf 9#‘4 ateral diode. Rectifying diffusion 54 has extension inplant
60 and halo diffusion 62. Non-recti fying diffusion 56 WO 01/ 1s361
PCT/ GB01/ 02273 6 has abrupt p+ to p- ohm c contact region b4 with no halo
i mpl ant, subst¥nbirad 4 fEwproviergdserroestelaststadgelobnditodg AGtaas 3Bhoswn in
FIGS. 3a mdiddy abifaaddi bddncodtaet sigTpbesdtapt aess-dabidgmebenant i ng the
L nventi on- &k s0. 8lel BN2LE8 A8, X BRI AR, LIRLANL, AL N1 £GLLA VDG, AT Usi on
56. If desired, with an additiona masll<, an extension 1 nplant (:no? Shown)
can be pr%\?ﬁg‘éd:hﬁFBhgasmf}andF‘?fF&gi' off'56. In yet another enbodiment of the
invention, halo inplants are included adjacent FET source drain diffusions
bgt | ateral di I)d@dé-ﬁc'ioha&eh?i{@erjsﬁrpzll antr&A cankdd edaf rcfem&@ei gfj{}l @ﬁﬁ;dcedé
adj acent t  LEyiong,. di i 4 . ~rectifyin (ffusjon 56, as
shown in %%ggxgze?.%%lli ?%Hn%%lon%gﬁlgﬁgs iSa*eI %%S’ lg%qfl %o‘?nh _glgnl’lle qﬁarsr!ﬁllngnts Jé%p adj acent
rectifying di ¥ dSi oiF 55°°955c s E8° FicGBe® Hradk Fohhisiort 448, eFtedstds 18i ode
forward |'egkagke dProvER: dothe PderdeZizeinaderdnaalpt iaprloves Ho hearity of
t he exponentiad ah¥ ehanactedestioee FhuBe gdikederndbextear]sh bapiek serve

several fupgiiPRScPuLNiDn SHEN ASHdANRENALUL SngBASULEIERL and ESD

. protectiopn.. ;I'he %L% IS fl I nat ed?lf rorr%d bei n%nl npl ant ed adj acent
rectifying dritusion 58 Bt 8K Ry 3thed PRPFENEC orbet AT &P 0°aAl ¥kt ensi on

masks des®Vi-BetP R&EPEide apnsyendamgyks 28t Hotesmiddehemest off the hahvalwseon,

resi st or smagnde gapatiddonsrmarieafidpaed av theuwyidal o i npl ants adj acent

di ffusions 70a, 70b, as shown in FIG 4a. These resistors or capacitors are

formed by providing diffusions adjacent gate conductor 72 on chips that

have FETs with the halo inplants (see FIG la, Ib). By comparison, if

resistors and capacitors are formed with halo inplants 74a, 74b, adjacent

gate conductor 72, as shown in prior art FIG 4b, series resistance is

hi gher and a substantial voltage dependance for that additional series

resistance is introduced. The end result has been degraded chip

performance. Devices of FIGS. 4a, 4b are resistors when voltage is provided
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VFO 01/9s3(9 8 Cains |I. A sem conductor chip, conprising: a sem conductor
substrate; PCT/ GBOl/ 02273 a rectifying contact diffusion and a

non- rectl @ Qntact diffusion in said substrate; and a f@/&BG’ hHsion
adj acent sal rectl fying contact diffusion and no halo dif I'on adj acent
said non-rectifying contact diffusion. 2 A sem conductor chip as recited
inclaiml, wherein said rectifying contact is a source/drain diffusion of
an FET. 3. A sem conductor chip as recited in claim1 or 2, wherein said

non-rectifying cantact |?s % Lant aEgtrSOf @Qog:Enipgn ?1 aﬁlg%hﬁ%asﬁlfs a A

| ateral diode, a Gofitac Yesrstor. or a a capaci tor.

sen condi@orsehi Bradiaskcit éﬁe‘f [FOEIRGH Bhe aty 28\ HePRF P A 2Ch? pfofruPt her
conpri sesclangat elegbraiucTiors mablebépeksai chaneet ideyipep -cBnteaond imnsiefd medd by
sai d gat eszOPGULERE -hlo ISRt &R0 ushnD AF heidhasl iRvetad. Mmys 2, 3 or

4 uher ef 1,531 & SHLR, ULLNET (GOMIL] S6,2,0RLe £PRYUELILINSER) D88l

non- rect| {lng Isd at e conduct ar

sal
sem cond 6?‘“%??1% %sthr“éﬁl“taéﬁ 15 B4R %/I 6he h(?f SQYEGRARTA T §°%F, IhiHePaP® L8F d
chi p furtter pconmpresesvacgat Bhpondeic tbdpckavherimnnes e irert Af faurgh costkact
and said ﬂ@&hélecisieaymgtﬁ@rgtoagée/@&@ub@tesp detEnednbyrsatk gateagenductor. 7.

A semi conduator Ghi0 A3, MSLIAED i.Glal BLAuhakei L aaid fechi fying cont act
rain USIOﬂ O

is a SOUYCG M wher ei n sal non Er ectif t

cont act i%5°9%§ShFHy BBt ect o F‘ngeﬁ“ﬁeﬁ%?n %as A S2ARE HARUEE ST T D ] arC &i ted
in clai m¥r WABredn saitdcFET lebrpdi desiea gatesatendeitnge, rafier@isnasai d

sour ce/ dr gdgacttdfsuss oz anst sai xbdhedyhscpairaChl adkedaby tdefdwderalay asai d gat e
Conc“JCtorextension masks. To provide the extension but not the halo on body
contacts would require another mask. That is why both halo and extension
implants are blocked. An additional mask could be used to provide the

extension while leaving the halo blocked.

In the process a blocking mask has a blocking region over the
location of a non-rectifying diffusion contact. This non-rectifying
diffusion contact is defined by data on at least one other mask, and
typically as many as three masks are needed to define the non-rectifying
diffusion contact. The blocking region on the blocking mask is generated
from the data on those other masks. The blocking region on the blocking
mask 1s generated from the data on the three other masks by logically
combining shapes from those three other masks and adjusting the result to
avold sublithographic features from being formed on the blocking mask.
Sublithographic features include notches and slivers having a dimension
that i1s less than the smallest dimension that can be resolved by the
photolithographic process. The design of the blocking region is critical
to keeping the halo out of the non-rectifying diffusion contacts while not
being so big that it blocks the halo implant where needed.

In another embodiment of the invention, lateral diode 46 is formed
on silicon-on-insulator (S0I) body 12 on back insulator 14. Diode 46
includes rectifying diffusion 54 and non-rectifying diffusion 56, both
adjacent gate conductor 58, as shown in top view in FIG. 2a and in cross
sectional view in FIG. 2b. Lateral diode 46 can be used for purposes such
as a phase lock loop circuit, an electrostatic discharge (ESD) protection
device, an over voltage clamping network, or a temperature sensing device.
Gate conductor 58 is formed of the same material as FET gate 28 but does
not serve a gate function for a lateral diode. Rectifying diffusion 54 has
extension implant 60 and halo diffusion 62. Non-rectifying diffusion 56



WO 01/1,3() PCT/@01/02273 9 . A sem conductor chip as recited in claimS8,
wherein said FET further conprises a back insulator and a thin layer of
sen condug;(p )ng(sal d back insulator. 10. A sem conductorp bﬂo shecited
inclaim ereln said rectifying contact is a diffusion o ateral

di ode and wherein said non-rectifying céntact is an ohmc cont act to said
diode. 11. A sem conductor chip as recited in any one of clains 1 to 10,
wherein said chip further conprises an FET conprising a source/drain

di ffusion_an ateral diode conpr sif g€ 0 di ffusion and
a non-relff fqnu &Bntadt rtrusts aClC 8?n 4&“—“{%2}%& %&%éant is said
sour ce/ drsaP‘htaleHUéf Eﬂ“lprt?f"l%%lS(TrF?T rﬁﬁhs?&F%I oAt P 1 n@‘goé’Bni%c? Ts said
non-r ect iskyamy 3poMrastididiibhuginensofolssl drbegser &pr dirpbuenaneP et her wherein
there is iR@eddla &ishf UsiOnae4l agedresdidh LeGtant yithgos-antcattvidyf ditshetorof

sai d | at gfal Ilfd 14 ered%.me% gmd%%%g&%s%h'& 28t LRAbL eGhoh Ba@NYoONoR)

clains 1to sal d her conprises a first gate conductor
and a sec?éﬁdbegé’ff%“(?ﬁﬁd%ﬂ(ﬂ“@r““l%hgjr 951’4 rectifying contact is defined by
said first gate conductor and wherein said non-rectifying contact is

defined by Saildl $6C QR gal ensanAUet QF. trk3 insfersesi Cc0ALNCHOL ki pras recited

inclaim A2, urtgn]e cemgnﬁrml §J\>A‘](”|}%r aépmlilr:T ?}QSP&% pi: a latar ghoocy @gle,hag

reS|stor a cap sal rect| f

sour ce/ drkt%lﬁ Jd‘ipflf‘{il%|68n°%‘ft°§ﬁl %fofi‘Eﬁe’é‘ﬁdp]vﬁ?&Fe?dﬁ é%ﬁ‘tdb%kh rF@%Jt yfli}? ng cont act
i s an ohrid¢feoimnatt’ kodsaindréctidraty dibtsior e seprshern daphEitée: 14. A
sen conduntifinLhng 1S of eflbed d42nredraibsidg inphened mayabeht aterialiai ode is
for ESD I%%S& OB+ qvﬂémgtélte,'ag%%fasz@éwnpmtea%l Olkan0ks Q8le valbage

cl anpi ng. sem conduct or ;p % eci te gla m i) erfeén sai d

| at er al dlleé' a9¢ ur”f“?ﬁeorveéo%ﬁ Jed§ T ?F?}‘f@ﬁa clS‘ﬁfact HIPGET0RT Witerein no
hal o di f farsPoertiisl b &bélfﬂctga}fﬂlrﬁec'&mﬁyl de offt' aequidi 'P‘F%Fo?ﬁrvelﬁveﬁ@l

sem conduiin@ti&td pn asippCduchdad Redpyra@iite 6batl@nest bt ESDSprdugether. The

compri i g3 S2CoNd: NeRar S6K! {%90:EAULAK! saiehel Adioshakosdidusi o i s

g(élr?(é;ggg_/%lzéggklgg ‘éshaél 1m&%r111trgn(:ttlhf yﬂaqg teggetnss10n masks c{escrl ed hereln

above.

In yet other embodiments of the invention, resistors and capacitors
are formed without halo implants adjacent diffusions 70a, 70b, as shown in
FIG. 4a. These resistors or capacitors are formed by providing diffusions
adjacent gate conductor 72 on chips that have FETs with the halo implants
{see FIG. la, 1lb). By comparison, if resistors and capacitors are formed
with halo implants 74a, 74b, adjacent gate conductor 72, as shown in prior
art FIG. 4b, series resistance is higher and a substantial voltage
dependance for that additional series resistance is introduced. The end
result has been degraded chip performance. Devices of FIGS. 4a, 4b are
resistors when voltage is provided between contacts to diffusion 70a and
diffusion 70b. The devices are capacitors when a voltage is provided to
contacts between gate conductor 72 and diffusions 70a, 70b. If desired,
with an extra mask, extension implants (not shown) can be provided along
with diffusions 70a, 70b.

While several embodiments of the invention, together with
modifications thereof, have been described in detail herein and
illustrated in the accompanying drawings, it will be evident that various
further modifications are possible without departing from the scope of the
invention. For example, opposite doping types to those illustrated are
also covered. The invention is also applicable to double gated FETS in

bulk and in SOI technologies. Nothing in the above specification is



17. A sem conductor chip as recited in any one of clains 1 to 15, wherein
the chip conprises silicon-on insulator. 18. A sem conductor chip as
recited i Qne of clains 1 to 17, wherein an extensi on,g ' is

adj acent g%l sg%%rce drain diffusion and wherein no extens$€h55??¢%21on IS
adj acent said non rectifying contact. 19. A nethod of fabricating a

sem conduct or chip, conprising the steps of: providing a sem conduct or
substrate; formng a rectifying diffusion contact in said substrate;
formng a nomrectifylng, difiusion conl ack.dysald sibsboaky andalormng a
hal o di f fsT'on ad?acen sal&lrectlfyln |§fu i on contact, and_form ng no
hal o di f f8i B B GeRT" &5F dmﬁ%@%ﬁeeﬂy?fi?@e d?HiEPBh"ecSﬁ‘i%?ét tB39. A net hod
as recitedclusigkaim 19, wherein in said formng step (b) said rectifying
diffusion is a source/drain diffusion of an FET, wherein in said formng
step (c) said non-rectifying contact is a body contact for said FET . 21. A
nmethod as recited in claim 19, wherein said non-rectifying diffusion
contact is an electrode of a lateral diode. 22. A nethod as recited in
claim 21, wherein said |ateral diode is for ESD protection,

over shoot / under shoot protection, or over voltage clanping. 23. A nethod as
recited in claim?2l1l, wherein in said formng step (b) said rectifying
diffusion is a source/drain diffusion of an FET ox a second el ectrode of
said lateral diode. . 24. A nethod as recited in any one of clainms 19 to
23, wherein in said formng step (b) said rectifying diffusionis a
source/drain diffusion of an FET, wherein said formng step (c) conprises
farm ng a device having a pair of said non-rectifying diffusion contacts
and wherein said step (d) WO 01 /95369



11 PCT/ GBOL/ 02273 conprises form ng no hal o diffusion adjacent either of
said nonrectifying contacts. 25. A nethod as recited in claim 24, wherein
sai d devi J Ses a resistor or a capacitor. 26. A net jted in
any one oﬁ%c‘f]gjlg?r@ 19 to 25, wherein in said formng step (g@ggﬁlc{l&gﬁjbstrate
conprises SO . 27. A nethod as recited i any one of clains 19 to 26,
further conprising formng an extension diffusion adjacent said rectifying
contact diffusion and form ng no extension diffusion adjacent said
non-rectifying contact diffusion . 28., A nethod as recited in any one of
clainms 19 to 27, wherein said formng staep (d) conprises providing a first
mask including a location of a non-rectifying diffusion contact, wherein
said first. mask seascadbtioekicng,r egionsover said | ocation. 29. A nethod as
recited in claim28, wherein said non-rectifying diffusion contact is
defined by data %Qiatndhgaosjst SQns rg;_eh_er mask, and wherein said bl ocking

regi on on sai d firstoask i §Vgenerated fromsaid data. 30. A method as
recited in claim29, wherein said blocking region on said first mask is
generated from saicdiflaha dypthogiddafisicoombi ni my-shapdsifig ommeaqyl ural ity of
masks andy@adhysdd Rg dhe sesulbicd;0.8yoi d sublithographic features.

Ay. A L. A AR A A3. A

6. A3. As. Al . AeMNQRg~HdTUUVzupkf a\ W ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
] ca] ca] ca] ca] c%l]*tf‘g]’ cHfE a3 tRUREHRIFR AU U A EF B EdLRE ]‘?fith]‘%JaPnLaQA F°

| "OECE/ 0; halo diffusion adjacent said non-rectifying contact diffusion.

uvMo<v| wr mhc”Y] ] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca] ca
 ca] ca] cal) ca] g esa@%o% calcalcal.calcalea! FECPGH Y56 a}wsrm“rﬁckg galcalc
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a] ca] caU] %ca'jtéa‘!:lj@_ﬁ_l_source draln diffusion oI am FET.
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] ca] ca] ca} ca] ca] Lal ealwal ealea) cr] eadicalca] cakgahcat $$$brein said
BRSO e oo G 12/ LLLL0L vl gblog og] ol caleal salled oal cal
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| f 0h000# 1B PER 1 FE8994 35 C8DHTE 790 G996 &L 0T - (oF: agiREpst of a’capacitor.
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ca] ca] ca] ea] cahcaheadarlead GaLs alsCabdit¥y; hx2sMeNIOQK s2<F=me X207 3323 chip
CeeEee, ".="= a8l heglical qaleal.cal, Qr\g'ﬁa%a%%] €842 %QQA&%CQ caj caj c
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6. A semiconductor chip as recited in any one of claims 1 to 5, wherein
said chip further comprises a gate conductor, wherein said rectifying
contact and said non-rectifying contact are both defined by said gate

conductor.

7. A semiconductor chip as recited in claim 6, wherein sald rectifying
contact is a source/drain diffusion of an FET and wherein said

non-rectifying contact is a body contact for said FET.

8. A semiconductor chip as recited in claim 7, wherein sailid FET
comprises a gate conductor, wherein said source/drain diffusions and said

body contact are all defined by said gate conductor,
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contact is a diffusion of a lateral diode and w ereJn sald fion-rectifying

contact 1s an ohmic contact to said diode.

11. A semiconductor chip as recited in any one of claims 1 to 10,
wherein said chip further comprises an FET comprising a source/drain
diffusion and a lateral diode comprising a rectifying contact diffusion
and a non-rectifying contact diffusion, wherein said rectifying contact is
sald source/drain diffusion of said FET and said non-rectifying contact is
sald non-rectifying contact diffusion cof said lateral diode, and further
wherein there is nro halo diffusion adjacent said rectifying contact

diffusion of said lateral diode.

12. A semiconductor chip as recited in any one of claims 1 to 11,
wherein said chip further comprises a first gate conductor and a second
gate conductor, wherein said rectifying contact is defined by said first
gate conductor and wherein said non-rectifying contact is defined by said

second gate conductor.

13. A semiconductor chip as recited in claim 12, further comprising an
FET and one of a lateral'diode, a resistor, and a capacitor, wherein said
rectifying contact is a source/drain diffusion of said FET and wherein
sald non-rsctifying contact is an ohmic contact to said lateral diocde,

resistor or capacitor.

14. A semiconductor chip as recited in claim 13, wherein said lateral
diode is for ESD protection, overshoot/undershoot protection, or over

voltage clamping.

15. A semiconductor chip as recited in claim 13, wherein said lateral
diode further comprises a rectifying contact diffusion, wherein no halo
diffusion is adjacent said rectifying contact diffusion.

16. A semiconductor chip as recited in any one of claims 1 to 15,
further comprising a second non-rectifying contact, wherein no halo

diffusion is adjaéent either of said nen-rectifying contacts.
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10_UAJr‘L%%KAKﬁgégﬁiconductor chip as recited in any one of claims 1 to 17,
wherein an extension diffusion is adjacent said source drain diffusion and
wherein no extension diffusion is adjacent said non-

rectifying contact.

19. A method of fabricating a semiconductor chip, comprising the steps
of:

providing a semiconductor substrate;
forming a rectifying diffusion contact in said substrate;
forming a non-rectifying diffusion contact in said substrate; and

forming a halo diffusion adjacent said rectifying diffusion contact
and forming no halc diffusion adjacent said non-rectifying diffusion

contact.

20. A method as recited in claim 19, wherein in said forming step (b)
said rectifying diffusion is a source/drain diffusion of an FET, wherein
in said forming step {(c) said non-rectifying contact is a body contact for
said FET.

21. A method as recited in claim 19, wherein said non-rectifying

diffusion contact is an electrode of a lateral diode.

22. A method as recited in claim 21, wherein said lateral diode is for

ESD protection, overshoot/undershoot protection, or over voltage clamping.

23. A method as recited in claim 21, wherein in said forming step (b)
said rectifying diffusion is a source/drain diffusion of an FET or a
second electrode of said lateral diode.

24. A method as recited in any one of claims 19 to 23, wherein in said
forming step (b) said rectifying diffusion is a source/drain diffusion of
an FET, wherein said forming step (c) comprises forming a device having a

pair of said non-rectifying diffusion contacts and wherein said step (d)
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resistor or a capacitor.

26. A method as recited in any one of claims 19 to 25, wherein in said

forming step (a) said substrate comprises SOI.

27. A method as recited in any one of claims 19 to 26, further
comprising forming an extension diffusion adjacent said rectifying contact
diffusion and forming no extension diffusion adjacent said non-rectifying

contact diffusion .

28. A method as recited in any one of claims 19 to 27, wherein said
forming step (d) comprises providing a first mask including a location of
a non-rectifying diffusion contact, wherein said first mask has a blocking

region over said location.

29. A method as recited in claim 28, wherein said non-rectifying
diffusion contact is defined by data on at least one other mask, and

wherein said blocking region on said first mask is generated from said
data.

30. A method as recited in claim 29, wherein said blocking region on
said first mask is generatéd from said data by logically combining shapes
from a plurality of masks and adjusting the result to avoid
sublithographic features.



