| NTEGRATED CI RCUI T HAVI NG A PLURALITY OF MOSFET DEVI CES TECHNI CAL FI ELD

[ 0001] The present invention relates to sem conductor integrated circuits,
and nore particularly to an integrated circuit w th MOSFET devi ces.
BACKGROUND ART [0002] A known MOSFET 10 is shown schematically in FIG 1. A
MOSFET 10 is typically fabricated on a sem conductor substrate 12 such as

silicon and hagnprGRUTRD CREAP Hy U ‘,a(?l? eg% ' rce region)
and a drain region 16 ?al SO0 known aﬁs\ﬂjjzagg)&eep V@ra E,[ro %gﬁ%Eérgéﬁar ated by a
conduction channel 17. [0003] A gate stack 18 is provided over the

conducti on channel 17 (hereinafter referred to as the “channel'). The gate

stack 18 is fornmed froma gate di P r 19 above the channel 17,
and a gate el ectrode 20 above thﬁ&i@c&iﬁﬁﬁﬁri c layer 19. The application
of a poteri0ltd] Theo prdsentganventheedidied o 28mabh@iWor AintdsPiedOLir GG 9@3 ALNg a

| ength of the channel 17 between the source 15 and the drain 16 to be

cont r ol | e@aHCHIBYP apfgegated cisquiforittu M QSEEFdevicesed wi t h' spacer el ements 21,
22 on a source side and a drain side, respectively, of the gate stack 18.
The purpose of the spacer elenents 21, 22 is to define boundaries of the

source and drain regions 15, 16 with respect to the channel 17. For
exanpl e, the source and drain r BACGKSGROBINDARTY be nade by inplantation of

t he substg 1 ' . [.0005] , The. spac e] e 1, 22 may serve
as an i rrpI[ﬂZlér‘ljléS %t%gﬁwn%gk gur i ir?gls 1% l(l)orwrﬁa%cp%fﬂﬁ’c?ﬁy ?%Gstméélﬂ% {-Prlaquaé)gi ons
15, 16 t ofabetatekon heehoumiiany skatraedn subleasaliédntnands 8 saick: reéi%ﬁilggﬁs&& 16
and the channel 17. Alternatively, the source and drain regions 15, 16 nmay
be nade BYCVHE B Hgera St EEoRk A Adraip degionyaxalso kaews 8s a e’ fdrdin fogipn) he

recesses Wpatitddbyaichadwd@neshansdiircon. In this case, the spacer elenents 21,
22 serve to grotect the underlying substrate from the effects of the

et chi ng pl¥@dk sA sptosael 1 ferriied everdhscamdyctive chomalely (havinfer ecfehans gl

regi on of ygi: - i C uct or eri al T device) or

b Type donsarimherd rPEnCRRACtS BB Bire Jltairc vt Lt gy Reeknel | n ¢ he
devel opmeh, aofl ahgetghebctpdr Initoee ae NSHEIelyse®. AR PRl §6. piiGhisi on of
strai ned §Oi Found that” the drive

1 current ot*‘ : %ﬁ@ erﬁ‘%%dgrgé ah‘g“’%% ﬁﬁgfg\éiél‘?%fﬁ;‘ éllﬁ’tbg g,?q%gt%g)%?l@wgmr@ Ethetwesndbong t he
| engt h of sdufi® 15 and the drain 16 to be controlled.
[0004] The gate stack 18 is provided with spacer elements 21, 22 on a source side and a
drain side, respectively, of the gate stack 18. The purpose of the spacer elements 21, 22 is to
define boundaries of the source and drain regions 15, 16 with respect to the channel 17. For
example, the source and drain regions 15, 16 may be made by implantation of the substrate 12
with dopant,
[0005] The spacer elements 21, 22 may serve as an implantation mask during formation of
the source and drain regions 15, 16 to define the boundary between the source and drain
regions 15, 16 and the channel 17, Alternatively, the source and drain regions 15, 16 may be
made by etching a source recess and a drain recess, and filling the recesses with in-situ doped
silicon. In this case, the spacer elements 21, 22 serve to protect the underlying substrate from
the effects of the etching process.
[0006] MOSFET devices may be formed having a channel region of either n-type doped
semiconductor material (NFET device) or p-type doped semiconductor material (PFET
device). A recent advance in the development of higher performance MOSFET devices has

been the inclusion of strained silicon regjons in the devices. It has been found that the drive
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channel 17. The performance of a p-type FET (PFET) may be enhanced by
applying a conpressive stress along the length of the channel 17 instead
of atensile stress. [0007] However, if a conpressive stress is applied
along the length of the channel 17 of an NFET the performance of the NFET
is degraded. Simlarly, if a tensile stress is applied along the Iength of
t he chann&umdst @ andNFEE na tﬂéeerﬂ%éce@rb@:%ﬁgdn%fa teRG1RRRS él%néﬁ-@rl& dor Q008
It is known that |ayers ofy material Gan Be f ormed havi ng &l ther-a fensHe
stress or Qannebhpr ebhsi Resfornanes of adpiedfER (RFIN mdyebe onidintddobys apptdeg awhi ch
the | ayer J - nditjo i 5. 1ncluded paraneters such as growth

t enper at urdg,ﬁlpgfg%g%g{els%&{nonrggﬁ%gnét gf/’gﬁ“’ cﬁ%’r‘?glol i‘?ﬁ%??ﬂ,"?@fe&?l ForS%exanpl e, silicon

nitride | d9@ Hinyoie, if rompheiiaid Mesels GOTRE AR VR lofdh B8 fhe Qhark BN dfGnSt T €5
dependi ng t he conditions under which the silicon nitride layer 1Is

formed. T (e perirrpanqel e M pdegidetdiSimilabriiedensile eiress iswppliidlatongt r ess
[N the stinsluiRor tadRbhalNGrh BPEAKE porrd BN HIPRRET QLOBGE Of PFET
devi ces can thereby be enhanced by fofmng a "conpressi v €ffessed silicon
nitride | 48] oltas kndven fEHTyaevf wesrialldae bpdohed maviag edfierNRETsile Ry GES Can
be enhanc .ormn carrespondi ng tensile stressed silicon nitride
| ayer ove‘r%gmg eaglﬁF%esge%Pﬁg@&g T@@l‘gf Cg’i"&lo‘? gﬁﬁ‘i/\g{l’éﬁﬁ]é? layvgs IsMosRET BEvi ces
100 f or medomditiénss BMinkhiled Gatinctt) SublR L8 prolBe 468, HOOIRY gt B 5t acks
118, and sidewall spacers 121, 122 p_r(_)vi%lred on si dewal | g&gf tﬁe’g%ez
stacks 118°MROKHGe £l Fomgampley silicqrpgitiide lgyassy mas de domredt hnwingOSKEDrebsivi ces
100. The sibds®S fenkild\Efesd &{dzilgzu"_ig . eit her a conpressive
stress or a tens e Str e&saeé. Atst rog?slé Qﬁﬁﬁl{e&r& %Jég\#g’fgéh Y4 (foﬁdutggg rBssi ve
stress is #mededhelayer PEENddeE @esspontiink sompressiveas edsile etfess [roe krdede havi ng
an inter n%hde%@ﬂ%itﬁe?iaﬂrr ess is forned over NFET devices. [0011] MOSFET
devi ces may or et to have a nested confi guration, or an isolated
confi gur afdme] The gerfesiaace GENPFYDT @it caR haeBN e MeREAISY | £&Sing" £
formed in close. proximty to one another such that a single volu of
doped seni CBRGHEERCHE! S nikige fayer oves thediREdederises. GrhegferformanMOSRERETevi ce
and the dga¥ifes'c@9bOhhRficed By AHALED éd\é@ﬁ i ' e gevd thus
"share' a vol Sr(r:e of dopcgd )s{em' conduoct r %Fée%?lgsﬁ%ﬁe%F’@aond%bnﬁgz er??%/ be
fornmed suéle NIk deyiess.ngl e silicide contact to the vol unme of doped
sem condu rial serve spurce contact to one MOSFET device and
2o drai 000, F 8 DB BPVERER i ReET et onp seiiconductor substate

The devices 100 have gate stacks 118, and sidewall spacers 121, 122 provided on sidewalls of

the gate stacks 118. A stress liner layer 125 is provided over the MOSFET devices 100. The |
stress liner layer 125 is formed to have either a compressive stress or a tensile stress. A stress
liner layer 125 having a compressive stress is formed over PFET devices, whilst a stress liner
layer 125 having an internal tensile stress is formed over NFET devices.

[0011] MOSFET devices may be formed to have a nested configuration, or an isolated
configuration. In a nested configuration, adjacent MOSFET devices are formed in close
proximity to one another such that a single volume of doped semiconductor material forms
the source region of one MOSFET device and the drain region of an adjacent MOSFET
device. The devices thus ‘share’ a volume of doped semiconductor material. Nested devices
may be formed such that a single silicide contact to the volume of doped semiconductor

material serves as a source contact to one MOSFET device and as a drain contact to the

adjacent MOSFET device.



[00121 In an isolated configuration, MOSFET devices are forned each having
a single polycrystalline silicon gate region. In a nested configuration, a
plurality of devices are provided, sone of the polycrystalline silicon
gate regions of the devices being connected to one another. [00131 It is
known that a performance difference exists between NFET and PFET devi ces.
PFET devi d8&124efreralisoaitthvmfiguptod, OMOSHER ddviks b forhel bfh kaidehakinge NFET
devi ces. ¥Qg% génma%lkpast partly due to %he fact that in PFET devices

hol es ar e FPESPERsTBIE PRAEELFFSAT o maiied coMigumtipmea ohmplitslof degicemars t he

devi ce, Whprdvided] SordN-EfTthel pylyE9RalGhE ﬁli&&ﬂ%at@fe%ionﬁ P @ Qfé}/lgés:tfegr% ?O%Hé:cﬁph at a

conduction in the channel region. [00141 However, 1t oun
di f f er enc@f A5 or mance exi sts between PFET devices in a nested

conf i gur atj e } FET..devi ces,  i.n_an I t .

confi gur at[‘img?! m@é%%gﬁﬁ%tegp%%a%g EIT%%TC%CS G ReaYees Mﬁaﬁg‘ﬁ &ladaviFres ound
to have i RFETidovicepgntnriinbneea ieefopaded that 1sHn@HbrTo dioy b€ RFET e ARes. SiBkAk ed
confi gurat'ggn.t Thils i s at hI e stgﬁgarti al lé due to the fact that as the PC
to PC di staned PEY (ficathe'AY DapdhEFET devicss dolespme respageble poe sement

bet ween adpafi€dn BCIhd ShanBElUCEHn oF fieIdivideC Wi IGCRRAFEd (unt of
stress inparted.to the substgfg?e by thg g‘t ressst ﬁ fr\llgrgr%ltg)‘//greé ir‘l'ls%m(%l SetVed as

the PC t o '#ponsitle for swranscondetin drithe chomebeeiBy. ° per f or mance’ is neant a

char act er iygdl dev] ) on-state_ drain current (L a

saturati orllﬁfjl?gi ﬁgvgﬁ‘%r?’elg? 5 %lﬁ&gﬁﬁﬁi}# %aa %&@f?ﬂﬁ%? P%%Bﬂ?fu@‘t‘%%%"éw(z@wﬁﬁm By

per f or mandevitedi fof er masted’ cdnfpwetion iwieh adddtharddwiB SEFET deVic&Es a5 BBAR; t hat

_the val ue ofﬁa . er% paence characteristic of a given nested MOSFET device
is differ&ht gi‘lfaélﬁﬁ E JF?’SY‘P%*S‘B&N&ESW@ coufighsation age gingeily ifewiddp davavipBEaT

devi ce. DpS@dhREcpatdEiNYENT QVid:081 63 iTliged aibfl O] RNy PEQY! des a
t CoITpri si ng

nmet hod for manufacturing an integrated circuit, € steéps of.

provi di ngP&HURLY fug te thi ot Brtrasithe BCpb MCadistayceds rddBSEETedeiuaest agflinehavi ng
at least @fidsle uct ural , par ter assocjated therew th
wherein a S nﬁ%ﬂg@n?@%&s’e@ggﬁifsg &ugg?'dp‘ RiEnHcH fogrS%F L e amgunt oL sk

st r uct ur aimpraied rie ther subftragath tHERETlind diiee & bisesed astiRiPE & PraMige:as val ue
of a perfgerdggrace paranmeter of the device substantially equal to a

predet erm ned 7 ef erence val ue, the predetermned reference value being the
sane for [ash BAOSHHEmeRYE GE mednt a characteristic of the device such as an on-state drain

current (los), a saturation drain current (Iye) or a maximum transconductance (Gmax). By
performance “difference’ between isolated and nested devices is meant that the value of a
performance characteristic of a given nested MOSFET device is different from the

corresponding value of a given isolated MOSFET device.

DISCLOSURE OF THE INVENTION
[0016] The present invention provides a method for manufacturing an integrated circuit,
comprising the steps of: providing substrate and forming a plurality of MOSFET devices each
having at least a first and a second structural parameter associated therewith wherein a value
of at least one of said at least a first and a second structural parameter of each MOSFET
device is selected to provide a value of a performance parameter of the device substantially

equal to a predetermined reference value, the predetermined reference value being the same
for each MOSFET device.



[0017] Certain enbodi ments of the invention have other aspects in addition
to or in place of those nentioned above. The aspects will becone apparent
to those skilled in the art froma reading of the follow ng detailed
description when taken with reference to the acconpanying draw ngs. BRI EF
DESCRI PTI ON. OF THE DRAW NGS [ 0018] Enbodi nents of the present invention

wi |1 now HROKésEeftae dmhediaicniabf e inveytionchave btheaspaup! it additivn 18i drhin plaéesrence

to the ac i i ngs, in which: [0019] FI | is a cross-section
i |lustrat .C‘ﬁ%gg‘%@%ﬂ q‘%?ﬂ %f'é{fecése‘fﬂngbee.cmkf t o thpss siclled i thest ae i onal

vi ew of a rpaling affthepfollowingrdetalfeBlidsdrigRuivaRs takeh QAR Holeh(@ to hd RechinPlodfleVi €W
of a prior, art MOSFET device. [0022] FIG 4 is a cross-sectional Vv &% of a

group of i8%d devices and a group of nested device on a substrate,
formed according to an enbodi nent of the invention. [0023] FIG 5 is a plot
of the ratio of lon/l1oo(CA strap ratio = 0.405) as a function of CA strap
ratio. [0024] FIG 6 is a plot of the ratio of lon/lo"(PC pitch = 0.25) as
a function of PC pitch. BRIERBESERBTION QF FHEIRRAWINGS" as a function of PC

Fol | ow ng ' AsplE AR LA or HE LR i ML EPA PErAEParEaton DrOr ofLl |y

fol |l owi ng enbodi ments are I ntende

wi t hout | iemdnoplegnly dthrefemageto tisdl dec@np ik atiSvingGh W@t | ons and vari ations
wll be a&&gg n%t_.llgtg t hose ski I,I ed in the art. £0027] FIG 2 is a schematic
di agram o ga - OfS MEREESEotinm il pstratingyppricgrt MOSFi 1aleve. shows a MOSFET

devi ce i n[g28D- FIGEWs aRravb s&SiSndl VRGeS r [ 1ded over the devices
shown in FIGS. 2 anga&r HS_I es have Oglgﬁﬁg{éﬁtg&ﬂmg%ﬁ%tg%%%&st ress |iner
layer 1250344 Figopisanlen 1i2¥ of @ priechrt MOSEEH deviee. hol es. [ 0028] Di nension " A
in FIGS. I, onds..to,the 'PC to PC distance of adjacent
devi ces. (?rgﬂ s]igig'?l 2 J%‘? é‘(%?)sr'sregté%h‘é‘gwtoé 2 gFQup- obgsofed dsvicestang @ sielame! ngeted ces,
and di nengedee on@ substard; Gsped dsotding than eRGodiReHAT 1lislange of a device.
[ 0029] Th 'PC . represents a shape that denotes the shape of

28 e aisa 7

pol ysilic Plotpttapmtp of he/laurhrstraRxatio e 450 s 8 fancivapé AAhat
denotes amrppawy.ng in the field oxide, to expose the silicon substrate.
[0024] FIG. 6 is a plot of the ratio of [,y/I,,(PC pitch = 0.25) as a function of PC pitch.

- {0025] FIG. 7 is a plot of I, as a function of PC pitch and CA strap ratio.

DETAILED DESCRIPTION OF THE INVENTION
[0026] The following embodiments are intended to illustrate the invention more fully
without limiting their scope, since numerous modifications and variations will be apparent to
those skilled in the art.
[0027} FIG. 2 is a schematic diagram of a pair of MOSFET devices 100, whilst FIG. 3
shows a MOSFET device in plan-view. A stress liner layer 125 is provided over the devices
shown in FIGS. 2 and 3. Holes have been etched through the stress liner layer 125, and
contacts 127 formed through the holes.
[0028] Dimension ‘A’ in FIGS. 2 and 3 corresponds to the ‘PC to PC’ distance of adjacent
devices. Dimension ‘B’ corresponds to the ‘PC pitch’ of adjacent devices, and dimension ‘C’
corresponds to the ‘PC to CA’ distance of a device.

[0029] The term ‘PC’ represents a shape that denotes the shape of polysilicon structures.



[0031] A transverse distance "W corresponds to the RX width' of a device,
whilst W, W2, WB etc refer to the widths of individual contact holes in
the liner |ayer 125. The contact holes are fornmed to nake el ectri cal
contact between the device and a circuit el ement overlying the liner |ayer
125 such as an interconnect. [0032] The term CA refers to the contact

hol es in tIA83Ut Tbgderm X" tepgesents1 @ Shapk 0B Hendtes @A opédimDinl Biel fXld BRMe,S

defi ned as, WI dt hs of individual contact holes, the sum
bei ng di vi o’l‘é%% Eyﬁe 8‘\1/besr%5 RX width W Thus, in the case where three

contact hdbex}f or amgvérse di8@nded VT cdr@Yhds F thi<Aikhaidil ’of\ézde@ﬂ:g 1IS}‘. Wi,
respectlve%i e CA strap. ratio wuld be defined as (W

[0034] A %teé"rfefeﬁﬁ’ythﬁé”@@ ofiedivigual cortacy heles nctbe beeanmenmemﬁeroenm t wo
adj acent apsagt fohdes R0 s-sectional .view of a
structure forned g.CCOI’%I ng t%%trﬁf ‘Jichn%ﬁlaﬁ%geg?ee%ft SV[C%\?E‘%taI GiFcuitygjgment
structure%’@?@ﬂg@eéna‘lwow mbhamﬁnetdra:b%EET devi ces 200, and a group of

i sol at ed ﬁfﬂ geﬂlSQ ‘;‘E ﬁruct ure, the value of PC pitch of the
nested devic S A S‘f et‘?‘i’&ﬁcﬁ?ées\?é'ihﬁéﬁﬁgﬁ liperdayeciBi-t ch of the
i sol ated dee33ges. ‘CrOBkdp AHé’l Iﬁﬁly b dé¥ined| Eftl’ﬁer SRL 6 1R Filfs \6@1%\{18&&1 cglﬁa

performance characteristic 10" of the isolated devices relativ
nest ed dewiokssthe spodeing dividad bxﬁhm@‘temﬂeRwaidthW 4Tht15hen<ﬂk @lsaf aﬂm:rreahree of

the nest e%oﬂﬁ&'h%% f(%'glgd ?rpﬁ’lethggr %I‘ O%RU b&h ‘iR/E %?slﬁéc 1V 51 %%é}lsltr%gf 300

have been selected so as to re € the
bet ween t hetiresitlédbe ddinid es(V2DION 200813 ) /. |soI ated devices 300. It will be

appr eci at tl pparent fromFI G 4 since FIG 4
shows the‘T e3t T é &F\rP“Cbr’Bg%‘t’%‘ge@PF‘gﬁ tgf[ %@31716 befivesp enteppiisiorndiseant oontadte

i nventionholesol at ed devices of a given type (such as PFET devices) are
made with one value of CA strap ratio, whilst isolated devices of a

di fferent [P43SE F&uch shewnRETragesdctens) vigve ofatiestmictute dordied f ®cadingval e of CA

strap rat iefhodid@3& thd fnv \éﬁtloh bﬁle%{?‘ﬁ) &GS alteﬁrqsetf ?1%01}.132?? 1}95@%%% I"I/Iéﬁss%loietshe

i nvention, the corresponding values o

of differ @A, am?pg@upsﬁtshla&d de¥iEeh 300. NREEstradtére, Hek418&lo 8T pikdhl ST heste OF der
to reduce ,a .dif.f bet ween nested PFET and NFET

devi ces. & “1'063d7 ¢ [}ﬁﬁsltﬁa“épgﬁéi‘bee"ﬁb%{)g@itgf aifhe pglated flexiges, pentdhusingéd & r cui t

havi ng i sdiffdr@de 8ntle RAGE 80the performance characteristic I, of the isolated devices relative to
the nested devices.
[0036] In the structure of FIG. 4, the CA strap ratio of the nested devices 200 and the CA
strap ratio of the isolated devices 300 have been selected so as to reduce the difference in the
value of I, between the nested devices 200 and the isolated devices 300, It will be
appreciated that this is not directly apparent from FIG. 4 since FIG. 4 shows the devices in
cross-section.
[0037] In some embodiments of the invention, isolated devices of a given type (such as
PFET devices) are made with one value of CA strap ratio, whilst isolated devices of a
different type (such as NFET devices) are made with a different value of CA strap ratio.
[0038] It will be appreciated that in some embodiments of the invention, the corresponding
values of CA strap ratio for nested devices of different types (such as PFET or NFET) are

varied accordingly, in order to reduce a difference in the value of I, between nested PFET

and NFET devices.



devi ces, sonme of which are NFET devices (e.g., isolated and nested NFET
devices are present), and sone of which are PFET devices (e.g., isolated
and nested PFET devices are present), the values of CA strap ratio of each
group of devices of a given type may be different from one another. [0040]
FIG 5 shows a plot of the ratio of L. to the value of lon for a device
havi ng a @8039%t ttapiuraasoilme mpr@im@ﬁthaagmmmtegtm Eifvuitt Hatipg aldted &fd geMiices
over aran\efof CAs ratlﬁ?% 04 to 0.405. The value of RX width
is the sarg for S%‘E% }bére ELd5vises é"e%n isofpiad pdlenesiedt NBET dhevicesl irg

i ncr eases paseit}) endAosié Bﬂﬁfhfcﬁta‘r@PFBPrd%@iét% ugeof 1
at a CA straphrgtl o of 0.405. [0041] S(egbq&%tgd %@e}rlég{%go ?ﬁdgyﬁ%ngseone

enbodi nmentPEeseft:tthe vilkeser ﬁé}nstrapenafl@mrffmdeg@ap a)f ckmca bluagivenrtymf mGAbst r ap
ratio and &M koh JLhndlidferent values of RX will be required in order to
obtain an equation descri |ng t he performance of devices as a function of

the val ue [0GI0] RKIG. [SQ04@} apldBof theshdwsf &, W Bk vafueldfg,, fatd vk Havm%g ¢he
ce having a PC pitch of 0.25um against the PC pitch

val ue of Lt a &
of device$™ ?R/@f‘o gf g@?gég%fr“ﬁ“e Blsap Totig pledevicepenena gt €4 stapsaties frgmi n,
the val ueg gar® of405. da¥ivaRe PR Rehith ks AR Yl & 8y fdX Imaquagéee ht%av Lue of

RX wwdth is the sane as that for the devices present &d i h “can be
seen fromr#tiognitiglly ingegases pethediA strimmtie iemsesi bdforealpng o falemfa aiaIG‘er of 1
at a p'tCQtrQHraﬁ %156‘ psto a value of 1.07 at a pitch of 0.5um [0043] FIG 7
shows a plot o as'a function of PC pitch and CA strap ratio, for a

gi ven val[@fe#1pf It RXl b dhderaesd @spandingnibedidiats @fihdih@iod: Iféﬁgnémé 80441
According to an enb gl ment of the (E)resent invention, a famly of data sets

r epr esent Phg TSHORET A iR ratimanss POeiteh for Witisrent waluss pERXrwillibs re@iimhtimi ned
(see for oxRAR &idih@ e (?)atloﬁ Qéscgblglgggzep&tfonﬂﬂcy 6P d&fl%e@% Widt Bsn Etgthe v%iarrpl €,

val ues of Ion for a va nA/um m determ ne
ot her sui ©ABXe val ue of k ff. [0045] It will be understood t hat vaI ues of

L. b f h and
i 1 ov ent FP2F DECE Rhnd BRREDe Bleddlo It o Rt g ordl's e VR oot ween

t he devi celtcihﬁroabumr agatrisCthé 00 pitoll of Beviceh bute birdte oPBC INEH Rllifes it GIHAP
in functional form 1.e., a

Fanct | on o e B Fbe Sre Prderiies i hb Gt G5 bk Tigomlue pC
pi tch) i sROewRIEHSs Ii‘lﬂadsr-am@ as that for the devices presented in FIG. 5. It can be seen from FIG. 6
that the ratio increases with PC pitch from a value of 1 at a pitch of 0.25um to a value of 1.07
at a pitch of 0.5um.
(0043} FIG. 7 shows a plot of I, as a function of PC pitch and CA strap ratio, for a given
value of RX width corresponding to that of FIGS. 4 and 5.
[0044] According to an embodiment of the present invention, a family of data sets
representing lon as a function of PC pitch and CA strap ratio is obtained (see for example FIG
6), for a range of values of RX width. For example, values of L, for a value of I,z of InA/um
may be determined, or any other suitable value of [ g
[0045] It will be understood that values of I,, may be obtained for ranges of RX width, PC
pitch and CA strap ratio different from those shown in FIGS. 4 to 6.
[0046] The relationship between the device characteristic fon and the structural parameters
CA strap ratio, RX width and PC pitch is then determined in functional form, i.e., a function
of the form Iy, = £ (CA strap ratio, CA pitch, RX width, PC pitch) is determined.



[0047] An expected value of L. of a particular device can then be

determ ned, given values of CA strap ratio, RX wdth and PC pitch for the
device. [0048] Conversely, if a device having a particular value of L. is
required, for given values of RX width and PC pitch, a correspondi ng val ue
of the CA strap ratio can be determned that wll result in the desired
val ue of L0047} @n axpested iviinerodle of 2 phrticulargdsvign canl ther badétueindlpgivei vebies

val ues of i nd«Chgst t a gcorrespondi ng value of PC pitch
may be detogéﬁvgﬁ%h%?}hat wﬁ’larngr@gr\}jﬁtﬁié%é"ﬁéfe‘%?qf%d value of L. In a further

al t er nat i \[€048] oCogveredy, Vizd dsscedfavinl apaktichlar vibet §84,,Sib hé@ire@ttbOgivéh values
correspondi val ue QAI RX wi dth can be determ ned that will provide a

desi red vé?FBg{ ‘6’?“} ad PC pitghagsorysspqsding valae of the CA stigp rtiocsn bedgtermined shatdj ust

the val ue vafl iR ibAncSddsRdl Valld &F 19f 1Pwlli h 86t fQlan X GSiak Y8R Qf PC
pitch and Rervi dtlh corrsespondi ngI°to gglgl?le\e/‘gﬁag@%éhgﬁt’l\?gﬁﬁé#e& AV coégfve[lOOSO]

For exanplvalues ¢feRP@ifh ot Cofstiap oitiat echrspondieg vilse gf BApach iyl debemBied pi t ch

of nested i . i function_.referred.to above, values of CA
otr g+ ac 1t Pt BERige B0 08d U 0 LER shPehlRin S e vl S BrRisor ca
strap rat iand Carstiap ehtit, @ dotSporiae valueSAREK WidtHEEHh He WteriBink Hial wﬁpﬁfp'{llge a

det er m ned, .fara@}:vgﬂ values of RX width for each device, that w provi de
the same VAICG&2GFLefor both the isolated and nested devices of the

i nt egr at eqh(ub{ Cifi ﬁraqt{cgqgéfouﬁﬁ' SorkRhikg thadjEQ% %u%torf?tpe {:‘ﬁ%’tr?p r%{io af g g‘ﬁ’lﬁg € may

be conveni ent vari ed between respecti've devices W requi

ext ensi ve dedereir dined valugseof|P4pitch apfl ROhwidtntegspuindihg o BQfiNeh set fMOSFEDN Of
the CA stpap.datio has little or no effect on the overall size of a given
set of devices. Acircuit designer, having specified the paraneters PC

pi tch, RX[M50] hF@texamprsheiPat icth Wi isd]a0ddeeeindsSs @fcaP tHaRtRIP@LRG, SideSdh t MBY
use the fﬂgcti on.referred.to above to calcul ate values of contact sizes

(from t he %64fsie [Bfneche Sinction refared ¢ ghove aaleiel 4 stremratiol fort nested dexdesdi ng t o
the funct bMitegrh@83%huil, tan JalueD 61 RDOLES Al of%; sihodiment s of the
i nvention enag%rg ar e%lluc_:%ni on uie%)%ft hesgﬁc ?‘telgce%?\%ggﬁggt&m%é:ﬁg?nngi}g%ﬁ%%a%‘i
MOSFET de¢ir¢ilsmasobadaterainedsfor givegrahtee df RK vddth tfor eablbddvixasthad willabevidsahé ng

devi ces aggordhng &0 mbodi ments _of the inyention do. not require
ext ensi ve process r%iﬂ‘é?%a f’bsﬁ%{eg%n‘iQ?Sgelqgf”{}‘éesé’ﬁﬁ‘r‘?d‘é@g’?@ h&osi ti ons of
MOSFET  dédistesTienvaue bhthegratsesh eitiofial devisatel be ebnvesibfityl WiRicd Between
di fferences b§t \Méen | on,val ues may be achieve qt;% si mpl y "adj usting the
di mensi on& BB AFITE RPN RSRE R red RSB thefaveus of thednferated cirdwe. wi dt hs
of cont actahgld@sSofl BE R sitdpr @HY RasS TR P nbIAEL JnPHE bSerSh e oF'a v et of
devices. A circuit designer, having specified the parameters PC pitch, RX width etc
assoclated with elements of an integrated circuit may use the function referred to above to
calculate values of contact sizes (from the value of CA strap ratio for each device calculated
according to the function).
[0052] Tt will be appreciated that some embodiments of the invention enable a reduction in
the differences between I, values of MOSFET devices formed on an integrated circuit.
Methods of fabricating devices according to some embodiments of the invention do not
require extensive process modifications or extensive changes to the positions of MOSFET
devices on an integrated circuit. Rather, a reduction in differences between Ion values may be

achieved by simply adjusting the dimensions of features within individual MOSFET devices

such as the widths of contact holes formed through stress liner layers comprising an



7 integrated circuit. The overall l|ateral dinensions of devices such as RX
width and PC pitch thereby remain substantially unchanged. [0053[ It is an
aimof the present invention to at least partly mtigate the
above-nentioned problens. [00541 It is a further aimof enbodi nents of the
invention to provide an inproved device structure. [00551 Another ai m of
enbodi nentistegrbtet] kigcyit. éBeriveial el dimehsotsofilcoi¢isdciad RRTVigatdn@Pc giehhod

for an i oved devi ce structure. [0056] A still further aimof enbodinents
of the p?géeéﬁtfyrf“ﬂ@‘@ﬁ‘tﬁ?sﬁﬁ“?lg’%h@g sce a performance difference between

i sol ated goes3pestiedn MSHERe BRYIE Sveh @B %t ' e SRS Ldegt €
[ 00571 Acgordi'png to a fi rs? gaspect eof I{Tﬁe p%gtngr@}aﬁ%t e%ﬁ#g%bootv anrégé?nseg

provi ded @mplempd for nmanufacturing an integrated circuit having a
plurality F Vi.ces,.C Lisin he steps of., providing a .

D1 urai i 0 Bfs4ORRES G SRS oL SRRRMGINEr b SruliSPE Poriah oo i

st ruct ur alstrpat@net er associ ated therewth, wherein a value of at |east one
of said at@east a first and a second structural parameter of each device
i s sel ect di0 pHnethrigamaot embpdirgntsaof heriresenainventioaria e pevidsfa fahdcationi ce
subst ant i ghdiodGeMa indoRvEd BE i.ned reference value, said predeterm ned
ref erence valoue beilﬁ% t he s‘gﬁstrﬁ%t{ryeéach devi ce. [00581 According to a
second as{iedfs] ofs stk fptlesemts ofhembbdiarntshef ehd prepemvindaion igebhRdude0s

manuf act urj an integrated circui o] ising a plurality of MOSFET
devi ces, tpI‘filgf""qrimr?fl (éeg;aéf?%ﬁwe TP ‘Sﬂ%fﬁ%ngg‘g ‘}eétﬁ‘gcbégggﬁﬂ 854558 elompEk Weed sai d
devi ces, Qémiondilkcteesdbtrdte. CONprising the steps of. providing a plurality

of MOSFET devi ces each having a respective PC pitch, an RX width and a CA
strap rat il¥?54h s Heoadiag) tor 8rsb aspept, ofithe prssent anvenlienethete it peovided stmetiod fat i o of

each devi § ihde. a v 0 stantially.e | to a
pr edet er mngaglgfagtgﬁgér gﬂ:rg%%t/% ﬂfacg&sﬁaaﬁlg gﬁi r éh}eéﬁ grgnfl 1\h(e)g I%EJgfdtg‘r"g%SC & I@é'fsﬂg%ﬁﬁi ng
the sane fstops eagovabing € plurdliQOFIYOAEED ddivioes daoh batiflg sidess peedt apd a k&Bndr esent

Bl ur al 1 €y SRR fr gt B ey B 5! BSBL P e CHPEATh: o
val ue of ander fabiBREEcnpal pRhatr of hiE 10N FLsclaidl & paluR 2fvaRE Jregast a
first and @’? second structural paranmeter of the device, wherein the

per f or man @& FAPEeREFIGT of Hicrrlevigs viestantially equat ook prodetererined refewsce ali r st
and secongaid brddedeiiiAdd BRFANES Ao H@:Ingttﬁ'@saﬂl%%lc&cﬁﬁ&}%eq I ng

[0058] According to a second aspect of the present invention there is provided a method for

manufacturing an integrated circuit comprising a plurality of MOSFET devices, the integrated
circuit having a reduced difference, between said devices, of a value of L, comprising the
steps of: providing a plurality of MOSFET devices each having a respective PC pitch, an RX
width and a CA strap ratio associated therewith, wherein a value of the CA strap ratio of each
device is selected to provide a value of L, substantially equal to a predetermined reference
value, said predetermined reference value being the same for each device.

[0059] According to a third aspect of the present invention there is provided an integrated
circuit structure comprising a plurality of MOSFET devices, each device having associated
therewith: a value of a performance parameter of the device; and a value of at least a first and
a second structural parameter of the device, wherein the performance parameter of each
device is related to the at least a first and second structural parameter of the device according

to an identical predetermined function, and at least one of said at least a first and second



to an identical predeterm ned function, and at | east one of said at |east a
first and second 8 structural paraneters is selected so that the val ue of
sai d performance paraneter of each device is substantially equal. [0060]
According to a fourth aspect of the present invention there is provided an
integrated circuit structure conprising a plurality of MOSFET devi ces,
each devi SEuIsHY Prsamgeisdb atleded shdatwhd Malua of adid @edbrmanceOpar&HEte Lot edch . ")  Of
t he devicq..:a.: a PC pitch of the device; a value of an RX wi dth of
t he devi cgfwlgen%%&é%élﬁ%lge E(‘:[a CA strap ratio of the device, wherein the

val ue of I[@I60pf Aemedinglevi RRirth Sspeed FttREpletent BCeBh WRSe Rfnrdiid ignqﬂte?ﬁ%dw dt h
and CA strap.ratio according to an identical predeterr?i ned functton, and

at |east GREUGTUETIGCamprisig Hplupdityyeh MOSFER dewice lsachrndtvica heving pssocited i S
sel ected (S V, "y Qf c vice | stantially. equal.
ferdiidl 4 Ve (ﬁ{aﬁ%ncgurrlaﬁ (L,,%O (.}l]evﬂ:%, R ue c?f r@éﬁpﬁt%hotltt eefl%wqefsa

[ 0061] According to a fifth aspect e pr eSEn

provi ded ¥alpeefaodRX eridthdé diegleiing aad aivalue gf ACAGHG) Fa€ibliof the ABTAES, SIHRGirPthe

plurality FET devi ces, ch device having assocjated therewith a

val ue of é’%%?lﬁ’f eﬁgléﬁﬁvé?ealﬁé‘%gw? toaﬁ_a VQI“%‘I’%é: B‘?ChaBXI wdtand GA s ratind a

second st aeotdiiglo 2nAdERAlPredeGRIRE Sinbdlod, BRI SIEREoRS of S8 LEF,Al 91;15@ fepval ue

of at Ieagtaq Oigteh of said at |least a first and secondo structura pgrarreter
it

of each d i G GiaIDftio isi selgeted aa Behthp sauaph I, of efidbrdemice it sabstantially
predet erngpggd function, whereby the value of said performance paraneter of
each device is substantially equal. [0062] Enbodi ments of the invention
provi de MYSPHT Akevidingstormfifthgspretr eftthe pebsenp iveicmnee idhhbiREE AGS0RRL MeEN

respectiveg devices. [0063].Enpodi ments of the invention provide MOSFET
Hestitne i ‘ﬁ%ﬁiﬁ%‘% "H&‘SPS?IH%%% @i Mvaliy L MOSERE edevicss | eecle devinel

devi ces havifig=a r

nest ed MOBRER deidia@SherSivith h viME bhe perf@RRRLI HBRE ' | ovi de
MOSFET devi ces havi nq a reduged per _%rr mance pﬁ%i ffé’%g%%gaﬁgpgxgtg%sgﬁgﬁ[ and
NFET devi E‘E%“‘.“f‘@@@ﬂ]m PRAMYER FORBFLANE thhsiepstdfedcteominieg a Glluepdiat leansnof t he

stress |i pekaid Y fasctl Friedifd r I Strihution within the MOSFET
devi ces 100. The nodi {1 cati oér?g%?d %tﬁlgmzzilrpgdga:meqeéiogtelﬁf dvYIEh St asnb i but e t o
a vari at i ésferminedhwitherdforemente « padaetmintdt fussionf WHRBEE Tthe dQMLLC &S saidhe

per  or manbe R b lF b G e AR Ry Fetanbalbley. Removal of porti ons of the
stress |i[0662] @BnodiZéntOGEUhS ReNioRObRYIR MASFETE devices having a reduced
performance difference between respective devices.
[0063] Embodiments of the invention provide MOSFET devices having a reduced
performance difference between isolated and nested MOSFET devices. Still further
embodiments of the invention provide MOSFET devices having a reduced performance
difference between PFET and NFET devices.
{0064] It has been found that the removal of portions of the stress liner layer 125 modifies
the stress distribution within the MOSFET devices 100. The modification of the stress
distribution can contribute to a variation in the performance characteristics of MOSFET
devices. The greater the amount of material removed, the greater the change in the
performance characteristics of a device.
[0065] Removal of portions of the stress liner layer 125 occurs when holes are formed
through the stress liner layer 125 to form electrical contacts to the underlying devices.
{0066] Embodiments of the present invention exploit this phenomenon in order to provide a

way of reducing a difference in a value of a performance parameter between devices of an



through the stress liner layer 125 to formelectrical contacts to the
under |l yi ng devices. [0066] Enbodi nents of the present invention exploit
t hi s phenonenon in order to provide a way of reducing a difference in a
val ue of a perfornmance paraneter between devices of an 9 integrated
circuit. Enbodinents of the invention achieve this by careful control of
the anourittegihtedadirenit.al Emevdiuets bf ¢ inbentiohrRERve € by vt Sukbngr dgVi ce
fabrication. |n eq@od'nents of the invention the CA strap ratio can be
varied in 351948t of & ‘%S’r‘i'i rERoYe Ui Strest lingst layar during rdsyisd . fabd@das  In

Thr oughoutenfba@infta& iR} i (e the @ 2EAB o i v%ﬂ&ﬁnfo'crj&e?tﬁ# Shtro! Elg Mottt >
- "conprise” and "contain' 'and variations of the words, Tor exanﬁpg
"conpri si rimatgaial reggmesk i ses”, neans "including but not linited to", and is

not inten 0 ot) .excl ude. ot .noi eties, additives,
conponent gﬁ&l?ﬁn gé%p @1 Og?ﬁr;ét%ﬁ%%ptl%ﬁ’é‘gglaWr%Leféﬁostyﬁm{iﬁ’é‘o’a’e@‘é MOFES ‘GAMARY cl ai s
of this spedi‘¢dncit’iand vatiitivns bifeivaids, BNGANPRILEMpNEr N FalmtRbeSHedle

cont ext onhe;gis%wge uires. |n particular, where the indefinite article is
used, the SI5&€I8RLDPIMI to0 apd il dntendsd do fand dlont eatptalidagthst moatics,y as
wel | as s@aﬁghg[&kﬁmnag&Q§@g%n§s&@gtext requires otherw se. [00691
Features, integers, characteristics, conpounds, chem cal nbpieties or groups
descri bed [P468t obfugnghaubnthwi tiéscraptivar tind utllaimsasifediis pohfCtBRNhOT sigaaP! € of
the invent] 0_he .under st ood .t e applicable to any other aspect,
enbodi rrenteh‘go?npgésg?rﬁllgeep é@sic%qff?«%gﬁe ﬁ%rl’tgﬁ? rf’tg'ﬁﬁ’iwggsreﬂ‘ﬁf?&np'ét ptiglar shesg; the
[00701 Whiidefihireartinieas i thbapediortRI6 bk RddersiBol BN Rhe Ui Hid as
.specific beﬁésggd , is to be understood that many alterngtlves,

i t : _
“modi i cat "6 anfxrynlgss theSonfpat reqyisesgibrivistt to those skilled in the art
in light qfocoperabReLoni desgh iRt de0n. N . Lt is intended to
enbr ace a?l S_Ech_ al t.ern‘aétélgr\f’es, %n%tg]ﬁgfu?%af@gﬁzog{ng%ngﬁ%lgﬁlafrfobeﬁigst?{atgrcfuaf’I
wi t hi n t hdessgbgskingpnjihpsion withlapdeidulet @pens, emMotinmat brasxsmpletoll GictiDfeaish et

forth herej [ in the. acc anyin drawi ngs are to be interpreted
inanill 365?? %P?%%Q%%n&) ﬁ%ﬁﬁ’ﬁ ‘F%ﬁ? ?%yséthg%as% i qd?fflgﬂtafaﬁXﬁ%alei@.smb?d A

met hod f ohemnufacindshpgibRthérabiggr ated circuit, conprising the steps of:
provi di ng ity of MOSFET devices each of the plurality of MOSFET
devi ces IQ‘EVBLS{@MP iﬂ%’

Sfventign Baschsrr deseriledtin canjupetion vither speeifis best atadd, it
t her ew t his @M understood that many alternatives, modifications, and variations will be apparent to
those skilled in the art in light of the aforegoing description. Accordingly, it is intended to
embrace all such alternatives, modifications, and variations that fall within the scope of the
included claims. Al matters hithertofore set forth herein or shown in the accompanying

drawings are to be interpreted in an illustrative and non-limiting sense.
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5 selecting a value of one of the first and second structural paraneters of
each MOSFET device to provide a value of a performance paraneter of the
MOSFET device substantially equal to a predeterm ned reference val ue, the
predeterm ned reference value being the sanme for each MOSFET device. 2.
The nethod as claimed in claiml wherein the step of providing a plurality

of 10 MOSHfatideMeses: further conprises the step of providing a plurality
of MOSFET devices each having a third structural paraneter associ ated

therewith. 3. The ”Rtg%%d%rﬁé@fmﬂ%ﬁﬁ'{%&%&ﬁ@ﬂ%{%ﬁ er f or pance

parameter corresponds to an on curr sBYPEe, the
first structurploviginzampluatity efoVOSSEOSicésOcash BEHRI fiablig of @ACHFAIORRELs

devi ce, the second hstructfural gar a(geter 33;5 corresponds to an RX wi dth of
each MOSFET devi ce, “di&% H%Faflﬂ_?can HRigRE Parmstersasiacied thaspwids pahds to a CA
strap 6atio of st MARET: Sk e ird and KRofPL ARG A D ShAlIRG chdh NibRHH |

wherein the step of providing a plurality of evi ces conprises the

step of providing aleyicatapiovidegfvalusif atpedommEBRETararestbrosshe BIQSFETRlcuical i ty
of nested MOSFET dey{ . The net hod. as clainmed .in claim4 wherein
the step of provi dﬁxlg&%ﬁ%‘iﬁr%g?{#ttf) %fpredltegségf“gf‘ide FE alﬂ%vtf‘ﬁég frgrmiped
plurality of nestedefEBEERltehinate @ 65 MOSFE @Ricef providing a
plurality of NFET devices and a plurality of PFET devices. 6. A nethod for
manuf acturing 2an i ritegnaheihsaildinud in clEMMPwhedmans hep st HPGdRE thElﬂZi ging a
pl ural{gtyg&)(f) FET d%éitces, the integrated circuit having a reduc o(I) 25
di ff erence, @ces hiurthepeprrriyse hegep obproxiding upluglity of MQSERTudeyides y of
- MOSFET devid@avig@ hilduhataPod 8aReChicttiddthdbi e, an RX width and a CA

strap rati o associated therew th; andO selecting ‘a value of the CA strap
rati o of each MOSFE}dgyi o] i de.a: f: 0" substantially equa
to a predeterm’jﬁdﬁ}gf gl\réglﬁgegsvglgﬁ%}ﬁ ?‘hgﬂlﬁl\r{?de éa(F-)erlﬁ1 r#é% pe%%uqﬁg?eep%rﬁ@g%{/al ue
bei ng t he carggseorkip to emoh MMESRET..H el cavh. MOSFET damick,nthe giratsedctaial Gitbineter

structure i.si.ng; pl.ural. t f El devices, each MOSFET device
havi ng as g%%iqgcgngg k4 ﬁaerpé%wip ft?%lh: Ofaeag\}émgg/%l;adeﬁﬁ’f Hiensivers savpciyrak errageter he
MOSFETS deveraspondnab an \Ral wadtafofecatih MOSFEET d&8EORAd M e WirdluRBpAIRERE S Of

t he MOSFET devi Ge .
corresponds fo a CA strap ratio of each MOSFET device.

4. The method as claimed in claim 1 wherein the step of providing a plurality of

MOSFET devices comprises the step of providing a plurality of isolated MOSFET devices
and a plurality of nested MOSFET devices.

20 5. The method as claimed in claim 4 wherein the step of providing a plurality of
isolated MOSFET devices and a plurality of nested MOSFET devices comprises the step of
providing a plurality of NFET devices and a plurality of PFET devices.

6. A method for manufacturing an integrated circuit, comprising the steps of:

providing a plurality of MOSFET devices, the integrated circuit having a reduced
25 difference, between the MOSFET devices, of a value of Lo, the plurality of
MOSFET devices each having a respective PC pitch, an RX width and a CA
strap ratio associated fherewith; and
selecting a value of the CA strap ratio of each MOSFET device to provide a value of
Ion substantially equal to a predetermined reference value, the predetermined

30 reference value being the same for each MOSFET device.

il



5 wherein the perfornmance paraneter of each MOSFET device is related to the
first and second structural paraneters of the MOSFET device according to
an identical predeterm ned function, and one of the first and second
structural paraneters is selected so that the value of the perfornmance
paranmeter of each MOSFET device is substantially equal. 10 8. The structure
as clained in @ ai miintedratedticcuitaatictMeSbnprisleyi ce has a third structural

par anmet er associ ﬁ}txﬁg t&\e{bﬁ%{%ﬁ 9. The structure as clained in claim8

wherei n the peffOFHEhe wres, g5 Mo Hadevics havisapsediatehthengwitbnt (1 0")

of one of the pl ura&%ﬂye&famﬁcgﬁ%ﬁ&éﬁofﬁmlbbﬁﬁ%d}&ak%&“ra' par amet er
p

corresponds to the PC pitch of one of the urality o T devices; 15
t he second st ruct uravalgrafafestand seondspohus peramktess RhaMOSHEDHe@ee of t he

plural sty of MOSF i.ces and the third struct ar.anet er corresponds
to the CA strap ra{_:\lI %§%¥ ﬂge er%gPa?Cﬁé’aﬁFﬁieéPfFifﬂéﬁakﬁ?%‘f“&%vifﬁlé@ tothe The
structure as clai med i firstlaad BechniRRi®IA] fadi@ndddry bt NMOSEEMISRE hcdEdins €S
conprises a plurality of isolated MOSFET devices and a plurality o est ed

MOSFET 20 devi ces. 11.10 #hddegticg) predetermiged functiend angh one af the Airstred steontihe
lurality of MOSFET dewi i ity ,,of ET devi ces
p y il bhBEts SAIRELSSS (P RhdILAE LY off DB I8

and a plurality of PFET devic n I ntegra circui

conprising: a pluralityawmenOsfEErh MV IFEsevea ddsutigwitiatly bgusl. ng associ at ed
therewith: 25 a value of an on current (10") of the MOSFET device; a val ue
of a PE& pitch 8f t hBheMDBFER aieldined inalaiml 1) ehefincaciRMOBREINMedfce hire: dNEPFET
device; and. al\/%lr%a of a C{A @%r%p rati o of the MOSFET device, wherein the
val ue of [ of “dAch peqialgd thereiths [ o ated to the val ues of PC 30 pitch,

RX wi dth and str rtati 0 accqr.di E)g tq an _identical predeterm ned
function, and one of™t RE'UAF J8sSIHPeHCnfltiph 8 whergingthp perfgrmange @arametenp

ratio i s setrapomld (60 silié od aRrehBIUP 0OénelorPhe RBGNAFWIOSFEP de\ﬁ&p;sf}lgﬁ}sjt al I'y
equal . 13. A nethod for designi ngh an integrated Circuit, conprising the
steps of: structural parameter corresponds to the PC pitch of one of the plurality of MOSFET devices;
15 the second structural parameter corresponds to the RX width of one of the plurality of
MOSFET devices and the third structural parameter corresponds to the CA strap ratio of one

of the plurality of MOSFET devices.

10.  The structure as claimed in claim 7 wherein the plurality of MOSFET devices
comprises a plurality of isolated MOSFET devices and a plurality of nested MOSFET

20  devices.

11. The structure as claimed in claim 7 wherein the plurality of MOSFET devices
further comprises a plurality of NFET devices and a plurality of PFET devices.

12. Anintegrated circuit structure comprising;
a plurality of MOSFET devices, each device having associated therewith:
25 a value of an on current (I,») of the MOSFET device;
a value of a PC pitch of the MOSFET device:;
a value of an RX width of the MOSFET device; and
a value of a CA strap ratio of the MOSFET device,
wherein the value of I, of each MOSFET device is related to the values of PC
30 pitch, RX width and CA strap ratio according to an identical
predetermined function, and one of the values of PC pitch, RX width and

12



providing a plurality of MOSFET devi ces, each device having associ at ed
therewith a 5 value of a perfornmance paraneter, and a value of a first and
a second structural paraneters; and determ ning a value of one of the
first and second structural paraneters of each MOSFET device, the val ue
being determned with reference to a predeterm ned function, whereby the
val ue of the performancA paapanivels sefected Go aBaththdOBETofIEY bE BachSdevice is
substantially equal. 14., The thqd as claimed in claim13 wherein the
integrated circuit has S‘ébSVQT‘ﬂ&Equ?' a third structural paraneter associated
therewith. 15. The t&oaéas clained in claim214 further conprising the
steps of deterhni n“g%‘e OfdRTileRERINg &1 inteerated cnguihicompEig b stepsrelt ue of t he
per f or mance pa r : i ctura raneter, the
second struct ufrsrglgﬁfor%raa%e&?leﬁ\r{@afﬁg@§ﬁéeT F%ﬁcfeél%f $ Hgé‘?%erlgalwngéi%%ﬁlgtegﬁgﬂi%& Fhe

met hod®as cl ai med ivaluglodn perfGmaemaramadisngd arviine ofia Gest PRk ISR structural
corresponds to a svx,ia;acréte(r)n cdjrrent (la") of one of the plurality of MOSFET
devi ces, the first PAE{TEr dFal par ameter corresponds to the PC pitch of one

of the pluralideerafiniboRRTuedef/ bieest thet fiBt HEQL Ind bird&dril MraR@bRNHt S
corresponds to the RX width of one of the plurality of 20 MOSFET devi ces

and the third strud¥0PEFT pdevsret Bie c@hiee dpiveddeteminee ith stefaagnee atd oa of t he
aimed in.claim

one of the plurali tﬁfed}fenm %Cﬁ&xi&&?eb e VJH}@ oﬁgfe[}%gqol %}1%%) Paﬁa%‘ieéf’gd

16 wherein the plurality of devices conprises a

MOSFETC devi ces and caclpM@SEET wygviod issalstantialy@SEHET devi ces. 18. The net hod as
claimed in claim 17 wherein the plurality of MOSFET devices 25 further
~conprises a plifal iThe ndthddrETlaeed oedaiantd ah@bidnid integraedd RCET hekeyiges. 13

of a third structural parameter associated therewith.

15.  The method as claimed in claim 14 further comprising the steps of determining
a mathematical relationship between a vatue of the performance parameter and values of the

15 first structural parameter, the second structural parameter and the third structural parameter.

16.  The method as claimed in claim 15 wherein the performance parameter
corresponds to a switch on current (Ion) of one of the plurality of MOSFET devices, the first
structural parameter corresponds to the PC pitch of one of the plurality of MOSFET devices,
the second structural parameter corresponds to the RX width of one of the plurality of

20  MOSFET devices and the third structural parameter corresponds to the CA strap ratio of the
one of the plurality of MOSFET devices.

17.  The method as claimed in claim 16 wherein the plurality of devices comprises

a plurality of isolated MOSFET devices and a plurality of nested MOSFET devices.

18.  The method as claimed in claim 17 wherein the plurality of MOSFET devices
25  further comprises a plurality of NFET devices and a plurality of PFET devices.
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