10

15

20

25

30

WD 2004/ 105135 PCT/ US2004/ 000764 METHOD OF FORM NG

RESI STI VE STRUCTURES BACKGROUND As a hi gh performance
wa@esaaiiguct or product design i s manufactured PET/US2004/000764

multiple fabrication lines, or on fabrication |ines

having processes that are to be chan% the ability

to obtain rodETHOP PEFORVINCRESHTINE SFRUSTHRES

precision resistors is needed to assure proper

functionality across such fabrication |ines having
BAGKGROUADt resistor specifications, such as different

sheet resistivity, nmeasured in ohnms/square. One way of

nmo dJ:kf afiighopetfbraanca beticonfuctor pfaisdt 8dsigh isf@bufRelrédlin multiple fabrication lines, or
on f?tﬁ@tﬁfp ﬁ'rgey ﬁgvglrg Plﬂge\a@egtﬁft allg‘ffjosbe*eﬁ %ﬁlt 2 éﬁ)ﬁ%ﬂg gbtautl r@lgdlﬁe%%sgtt%nce values of

trons to the resistor new cont
highspgsiston FralsiRts ispgededia ﬁsgvrﬁgoneh@n%wfg(@mﬁ@ Gich tfaérlcamndmgs bgving different
resistd@ SpesifiGitions] séh a8 ditrrert siett r&Qtia AteafifedihinkBinst | Ve
structure between the contacts is changed, thereby 10

g? dbxte)@ Of &iﬂﬁz Etme vc‘ﬁtldegpa ¥s@sltolﬂ & ngé%sontsgﬁcon&{*cgggewces th be?n to change

nMensi ownwar
the onfa¢t é?cat%%tk e r?alétoru by SwPRl 8 AneveoaTiast pptosmrsk Brosdinging te paptact points

alonf; @ rd3iS6: tHE nuiEbeCof Squared of the Tdsioive btaticRre barwaBKMQENtAREs if BEHIEd, ﬁlﬁkeby

w5 8985581 PR 21 BL9D AL ST At B it
maskgs hga:mwmdecanmgaucé@o@éw@wp bspomomere mistondu ct or devi ces,
and more particularly to 15 semn conductor devices
haviHa@fok nsthdd\6rediciny e U8sESF obtith ErmbRERsEve M HoulilHE desirable.
DRAW NGS The present invention may be better
S its numerous features, and advant ages
F"“ﬂﬂﬁ ‘%Eem o those skilled in the art by

referencin cCco 3
R N T e M
semigongiegtir dowirdulcviog regldive gmctivesvi ng a 20 resistor ‘in
accordance with the present disclosure; FIGs. 2, 4,
and 5 |Ilustrate i n Cross section, specific
RIEEDFSERITION OFTIE DRAWINGS onduct or devi ce having a
resistor in accordance with the present disclosure;
FI Gahe pigsegt inyeptiop gy betheticr pndprstoed, ad dgruneroiniesyressd edviitezes made
appadt 0 @l skileBE 40 E@W%@f@reﬂc‘ﬁn% he b&¥6m: %ngﬁ (G&Wlﬁjéss cl osure.

The use of the same reference sy s in different

ﬂd&ﬂ t o~ lalsglﬁ?gg{-__sg{ﬁg% I dent {{ﬂg&ﬁf(alggrr%f%ducto?dewce having a
resism@@mdn@eW\i’ﬂlﬁlhpraﬁe@piedmmet enbodi nent of the present
di scl osure, a portion of a resistive structure fornmed

ov emég/n mgana Sslﬁtﬁﬂaﬁéoﬁl QM%tséUhmﬁ i EmbBmERSIKR s z\l\éeﬁnﬁoﬁuctor device
fine a portion of the

i asisrtre i B R IREOBE: e unsi 11 o1 ded and a

portion of the resistive structure that is to be

si |5les. er8dllus@yte in fow diagram fprm. lypecifia mithods fn acdvelance witls thi yresent disclosure.

structure that is to be silicided as conpared to the

POrithk B of tAdidamb FefckeRcdRPmER i Miérbd: GaWBES indiddRs BBk §1t1&e\{§cal items.

val ue of the resistive structure can be nodified

changi ng a photo mask used to WD 2004/ 105135
DESPETVTIOXFTHD BREEERRED EMBODIVENT(S) i ci de bl ock | ayer,

which is nore cost effective than changing the nore

COgi hegor@mbd Withta shedifie Embodiment of the present disclosure, a portion of a resistive structure

formed overlying a semiconductor device is masked with a silicide block layer to define a portion of the
resistive structure that is to be unsilicided and a portion of the resistive structure that is to be silicided. By
modifying the ratio of the resistive structure that is to be silicided as compared to the portion that is to be

unsilicided, the resistive value of the resistive structure can be modified by changing a photo mask used to
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Specific enbodi nents of the present disclosure can be
better understood with reference to FIGs. 1-8. FIG 1
WO kdowgo1at es a plan view of a resistive structRCBEUIDRL/000764
formed over a sem conductor substrate (not
illustrated in Fig. 1). The -$hape of resistive
structure 102 is that of a serpentine structure,
forry the¢iligidlejblockayer, vhish & moFRF% Effestive dhaprehayeing thesmarpeostly contact layer.
SpetifiSdnthbdivientSdf g GtesbhdisoaPaan B:dBtidd GnduSiesh with ra&Edck HIFGs. 1-8.
| ength of the serpentine structure naking up

r esfléit 1 N]ﬁsnﬁé{ A;g&nwlfe% O}'Ql%s&tl%e étl?@c&}h IIJZI f&gle&) Xve emlcorgda'c]fdr substrate (not

hor i e ser
illagRipd i Figria TharheAgef EFﬁlS‘i‘Vé §‘P’§‘P¥e\}%2 ig thetp i?ﬂ@nt!{‘@ Srupgre, though it il be
applecl@&d thehy sitbray rdsBide lsirikdhid. shapis cetieisednd veticd B &%e&irbéﬁﬁle structure

mak%td! élbj PeEIEHVQ stru;lrtgl% 1|o£ Q ﬁ%\lﬁlﬁ%i?bgﬁabﬁlqn %/%ule al.ll'%plzegngplfrﬁ% of %e Serpentine

respective
strugtie aline e r@ts'i“@éww 192 fs\igspifdied %Pﬁeh]él? SAteQeh eahef theQ@istive structure

1020Rdd i@ ebntayt 161105 @R 106, rebpecilvRlyals th @bth TF, MR hdsis@structure between

‘<mmF%ﬂ% ﬁmﬁ%%§¥%%ﬁﬁb%gu&g Vertical Runs) + (Horizontal

rof horizontal Runs) Equation 1 15
VVth respect to FIG 1, the nunber of vertical runs is
engwﬂkﬁg%éﬁ@ﬁmg Jongth & Wk (Nprebenqd Yiswieal 0s) Hor | zont al  r uns
is equal to sifieriggil lengih LDx@Nugper afiipreerdted that the
nunber of horizontal an e chal runs varies by
design. In addition, t he™fitttber of contacts associ at ed

Wit ik Jafpe& @osmétf iﬁ@nﬁﬁb%}’&%x‘ﬁcgldﬂ& ﬂ&ﬁlg) s&%en &) Q ) t%@dlg Jiber of

For exanp hére na¥ cont et ween
Horjpopéal pipe %&%léo %@ dhwill pegppregiged that %6@8@ Fhorigpud grdsierignl runs varies
by dedid. IneidditidneihgilinblerSof tadtabie askRERY H110BEkeaGivOANVRE lmfFﬁi il Ban vary.
For Ex E@ tﬂ%]%e en’?agﬁg %c%ﬁibnawn os{ags l%twc’eg?tge(r: ceogtoc!cts dfog drlgbS I Fso]g purposes of discussion,
the t@ﬂd?%ﬁ*r‘iﬁo Bpderstpad ap hrxing pits tndel’wéOfaqlfa{?h @thpre A Scmre pitfke resistive structure
102 WiIcHe BppY¥eikik @ bﬁnebhﬁdlﬁ@ﬁdkﬁﬁuﬁ Weart 15 bé MﬁﬁdﬁB@othZHdth W 113 of the resistive

E¥QL9aIIy, the resistive structure 102 is formed by
struc Q

I'ng a poly silicon |ayer, where the poly silicon

|l ayer has a specific sheet resistivity Rp. Subsequent

t o Tyoieathit theresisive imeturp 2yis fainefl biogtching g pely sibicop bydri vaare dfe poly silicon
layeprﬁga Q)Emﬁdﬁﬁée@reﬁﬁﬂgelfﬁ %uﬂs&ﬁexﬁ’ fo f&rﬁﬁtl(ﬁl%ﬂlﬁﬁdl}yﬁléﬂ e ta%grﬁon of one or

I esl

t1vit
mor{ BRGS0 B OGHE BeT e Qe iy b favig
portivhef onewin®ted sygmegts | Vol the eesigtive srvstiule Iaﬁunsihddeﬂtpbly siBdoh hovng the sheet
resmhﬁ&'l{rﬂg Atsngidcslhg&tlayerr 19@316%5&!5 YHe tséémggs 1 1@* va}ll}]éhl %Isﬁjigldéal 88 |f'he segments 117,

120 defi nes ment’s
whl@lqelueﬁllu:éiad The alllilqlfé)loglé]@}zﬁé g?t()gs q_r&a?kmg IW?}' th§ psyeats the underlying portions of

the resitEive stradnade 2 fibheisd dilicidedldurihg mteatloayﬁl’:esél @ecﬁfﬁ: sﬁclﬂﬁﬂ&k Mfers may
be nitr@%ag Eon&aﬂﬁ‘fg 18:%& Vsﬁtﬂtass Slfiloagxd ch%g b ftrrhgs Qn% 5(%%‘8 taxgmg iaﬁers such as

I've “struct e

siliceyy qXYfétﬂthSo"ﬁheﬁﬂl@é@sSnge&lb eloibpyee CSIP‘?HPeg ﬂeé&fh bl 1éc‘khllle the evsslwﬁwegmems
117 e DécmbRGEIOnp@OITLE7(WIRE: theA}8 bSL116 kAN 1 8Sis SfudWio tBdEbtal Length (TL) of
ﬂwr%mh con OXMBItrIdeS and oxygen containing |layers such
oSS E6n oxynitrides. The silicided segnents 116
have conmbi ned length L116, while the unsilicided
se g‘%ﬂﬂ@ segments higwed 146 teprstshtrsitidid¢depaly siticanfand ungificidegiinelysdlicon, the

unsifidtRd &Ume@lgtlvllt} &p 1s%ﬂ>gteﬂ-tﬂ&]1?he IsiBicid Wikt r&sﬁtﬁ@@{s T@’ilﬁ’é thé—@gbﬁﬁct%mbodlment
r931Yiﬁ| Ve St r ture

sl o e e G el i v b v
by madi ingpeicésses pudle ek sgioldgtion bn qﬂ@mroctsh@, mayrpg ideil.ci ded sheet
resistivity Rp is greater than the silicided sheet
resistivity Rs. Wiile the specific enbodi nent 35
di scussed herein assunes that poly silicon is used,
other materials having resistive properties that can
be varied by nodi fying processes such as silicidation
or other processes, may be used.
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WD 2004/ 105135 PCT/ US2004/ 000764 -3 The resistive

val ue of the resistive structure 102 (Resistance]
waompnes1as neasured between the contacts 105 Bemudm64/000764

is defined by equation 2 Resistance[102] = Rp*L117 +

Rs*L116 Equation 2. 5 Assunmidng a desired resistance,

Rd, is to be inplenented using the resistive structure

102Thepresistiveeralys %?hed?SISthéﬂwc@gﬁ IQ? {Registapeql 2D as ereasgrod efyegen the contacts
105iasd 106 islklefinadBy dghtiofled, which is the conbi ned | ength of

segnents 117 in FIG 1, is found by solving equation

3 R Q Rk {1Y 8 uation 4, as il I at ed.

Varl?%géla%%ﬁ%é]\sé{g 1’%1&’7’}3?%}5‘1 vari abl es for g i

process. For exanple, Rp[PlI] is the sheet resistance

of ARemihg 4 Gebired feoB@SS, Rdlis tob® infitbnientbn]sind 1t kedidie ftructure 102, the length

J* ; ' S S 11*1L117 + Pl]* .
or 3Rl s g Etﬁ?ﬁlﬂﬁé‘éa gl polgped nf b frin G 1,
is forpf by S?IRB% qzqﬂtion 3 f]‘u) aryiye afj Fanatiny E,Fap lluspated. D\fpriables based on P1 are
vari&Rlbs Rs b Rk prdoess( Rgleibte &A1 s Mtie kedt fesistalied of ihERedstPrdcdst ). /

(Rp[PI'] - Rs[P1]) = L117; Equation 4 The portion of

the total Iength of the resistive structure 102 of

FI Ga drdpats s+ gl icided, L116, 25gis.readily

defi nedﬁl.'glfl} eqﬁa?igtgﬁe%ﬁéllm[ P1] = TL - Llﬂi‘%ﬁ%&ﬁ%

Equrt + RsP §+*nz-erifpg+*@nsLiivgi ded | ength, and/or the

silicided length, is known, the dinensions of silicide

bl okdk=RigD1IfIdyet RYPUI TIgeRsghll*Eal7ty referred to as a

maski ng | ayer, can be readily determned. FIG 2

i | IRAsT RaPk- BsRIDELE 7+ RURM Thhal view of the resistive
struct 2 of FlI 1 Cross section |ocation
140££“L§;§ﬂ%gfdﬁ?@ﬁé%sg@ﬁabﬁductor substrate, while
| aygp [=Yely S £ re |layers t he
sub(gtﬁr g}tg[gl]zﬁg/gﬁﬁlﬁ he eisjlglsljt;q)ve struct u%.ﬂ For
exanpl e, layer 210 may be a single gate oxide |ayer,

or THe pdRon oEME &AM BleRsistileAY R 108 HEIG AShat is to be silicided, L116,
di.el ectric and conductive layers. 35 FIG 3

is repdily definpdty&guation an vi ew of a resistive structure 122
formed over a seniconductor substrate. In one
entdadfpeht TLHHA 17y put s of the resistive Bussasur e of
FIGs. 3 and 2 are substantially the sanme, resulting in
the length of resistive structure 122 bei ng

s ubFrcathe mailipiged; lenaths and/ ey thersiicidefdensiyf is knowi.ghd djraensipns € iliside block
laye%lea,, geﬂ&it:dfﬂy ﬂafeng(il fofagk Iﬁiﬁ_ﬁifﬁg logt, Bgh bk Radilyla8isimde PZH.VIQG.SZt HIsbEhb8 a&ross

. Mas, 1T or a n I OCEeSS, , n )
oL gy TRyl TSP heriee: (gt 0 iRt o R Siioepinalil Trespiodss
semipgpductrs estratehehils fryer212 mressittoame esyorRpyeRbbtwasndheRslsPag 2 0 end the
resisEi%%ﬁM@ﬁﬁSF&fexaﬁpg’; ll%{gr 26%1&21% lr)‘]egaq%gl[g é&%& (fxflcfé rleE/EE ortithﬁaap rerpg?eg% several

sheet resistances, . ] of the process
layers, s haifhel?férﬁﬁ?'??ﬁg"(cﬁ‘@l g&istive structure 122 is to

have the sane resistance, Rd, as the resistive

st rHiGt3ulwtrdldd 2 plan view of a resistive structure 122 formed over a semiconductor substrate. In

one embodiment, the layouts of the resistive structure of FIGs. 3 and 2 are substantially the same, resulting in
the length of resistive structure 122 being substantially identical to that of resistive structure 102, with a
difference being that resistive structure 122 was formed by a different process, P2, than resistive structure 102.
Because a different process was used, the sheet resistances, Rp[P2] and Rs[P2] for the process of FIG. 3, will
be different than the sheet resistances, Rp[P1] and Rs[P1] of the process of FIG. 1.

Assuming the resistive structure 122 is to have the same resistance, Rd, as the resistive structure 102,

equation 6 is used to determine the portion of the length of the resistive structure 122 that is to be unsilicided,
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equation 6 is used to determ ne the portion of the

l ength of the resistive structure 122 that is to be
wap®ishozassied, WO 2004/ 105135 PCT/ US2004/ 0007 64PCF/4S2004/000764

which is the conbined | ength of segnents 127 in FIG 2

(L127), and equation 7 is uséd to deternine the

aﬁﬁllon of the length of the resistive structure 122
whifh s e Pl Rt peeg L MG (LI Randregiepe T ivpspd fo detormine the
port{oRpf B2lngthRe frledsiptive Hepaatel 18th is tobd IIRMEPRP2] = TL -

L127[ P2] Equation 7 FIG 4 illustrates a cross

sect i208akg Vv Qi) L Repgies of FIG 3 at r 0SS

sect i onaﬂl{oc%ﬁyg)n )14(03[ %o EPQ]t)hat the w dt F}%ﬁ_d%%)zngof t he

si | Lriepe] blmackLizape) 120 in FIG 3 is diffgréaty than

the wdth 122 of the silicide block 10 |ayer 120 of

FIG 1. It will be appreciated that if the sheet

r esFISt bitlegates aRpdsH2dtione diewRs] tRlevibaf FIW. 6 aiglesordssectdh Beation 140. Note

that g{e Qadier32 Bﬂﬂ@sﬂﬁcﬁ@ bt%El@%fer fz@%f H& %ﬂ?ﬁﬁerTnB&LrP hd w %{ﬂqz;ﬁﬁ[t Jiic?ide block

es he conbj ned icrd
ayep 205 T Qi Sanecipa 6 118 Vi N o S d pioes P2, ar
greateothityi thedlees iebistanodcRb[P 1@ AGItRPIHL &t prokess EzsthSttthe\bemsiherduﬂihulerd&ength L117 of

the xépg%we njuéuﬁg ‘M2S?135% fesstﬂrég h@ ?\ﬁ& S1F<%%e§ peggﬁ Lfﬁg’ r ne%lg% fure 122.

e ess Cess
Likepss; i %H‘i?fé@ P2 rsptiepistencarRuEs] F’{@]RS[P?b%ﬂDI@;Sé thinye 19r0°e§SH’é sheet resistances
Rp[RIQ i RpERd ], SdspettGielgl @Bk domigddRilioitied 1Bt o8B Sl Est@bthd €8T 87, will be

117 e conbi ned
& ea%r %an tkedpelgf ggsmtcﬁedel?ng?' ﬁ’g{he re%fsetw? S"\?gmgﬁ%ct ure 122. FIG
5 illustrates a conpl eted sem conductor devi ce having

addilfi OHiratesgyemuetoisemicendyeion deyige having edditiopad fag¢r§ 25@ formed over the
resistleodRieht 13Pak rad. 4FlkampRs ofGdBHRA @FerOhcial dieleb@ORYerd ﬁé’tﬁ"la%ers and
gll ude dielectric layers, nmetal layers, and contact
"FIG 6 illustrates a nethod in accordance with
the pr esent disclosure. At st ep 401 a resistive
st riletailtustrat@ nethod ingocardense with themegery disdosdef Arsed 4010 ripistive structure
havn‘igaef thtalQéng 1sscﬁﬂﬂe@ Qﬂg '15&{ & s@B6h&Sor dGiEd. rﬂeﬁlgn@a Igs@sﬁl/essrtrhéﬁﬁe includes

d rucé{ure j nﬁiﬁ desi gning and/or formng th
es@&?la qrjEming Eetglﬁﬁvgsmﬁ&‘restep 402, a desired resi stlve
val ue of the resistive structure is defined. At step
40 At step 4131 adestiehresistiyn valu ofthelesisgize doctwh &tdefimed.t | on of t he
total length of the resistive structure to be forned

by Asth I(ﬁta défeﬁrﬁl?aﬁ& ik SadeQs ttbevhz?t 'p!)ﬂtlgﬂ (ﬁ} ad tdte{] lngFtlg&ﬁhetrglstlve structure to
st ve ﬁ

re
e A BTt PRLIFIR A TR EF B e e ke
apprécinted ifaedsterngihisgthai@iton i silieded ih effepigist da@dmings thdy@rtior 6f teetrbsisdve

struchid ) b SndiRigbgM®i N unsi licided. At step 404, a
determ natiron is made as to what portion of the total

gAgth of the resistive structure to be forned by a
FleP r“xfc"é@%““?ag"“t iympgs agtp what pertien of fhe totajilensth ¢f ﬂﬁé‘ﬁ%‘@éﬁume to
be fdnhf&l bgl esacorﬂqbrdmsis Sttievilicided linueder tbhehis et ﬂﬂuedpésﬁﬁ&%luﬁﬂ}he second

procgﬁmmggb%&eﬁ%ltﬂ% h#ﬁfe@nt%btlga%r?lﬂl‘é thfaj’;’lt?e(t Ofﬂ?llé fu\%&rocesg g%te)ba%rﬁle where

multiplg|fabripatien ngtrrs wsed tp Blﬁnuch‘ﬁ@%ﬁ*%aIIX§é@n?ftﬁeW9@ﬁ havingthgnesistive structure.
Altefhativell, it Tadt hnd sé‘o@iiﬂ’fﬁc&es@ eanibe ﬁﬁ)lejﬁf@iﬁbm aﬁ:ﬁﬁm&rﬁ@drﬁi’doﬂ Bne, where some

aspe& of tHe ftabrlcgtlon ll%e rocess ? l{'fé%}ﬁgﬂe L I‘ o1 anng(F;i 8%% g%lef Teﬁ.ﬂance of the

on &
reSlsﬂl\{eﬁ@lctlwmere soms aspect of the fabrl cation |line
process has been nodified to result in a change of the

shegktey &8, il fanefonOf a irit@hoté Ak KlrdM&ted ' bRl Srmation of the resistive

value on a fabrication line implementing the first process. Typically this will include providing a layer

cont; cr’?

definition to a mask provider.
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At step 405, the formation of a first photo mask is
requested to facilitate formation of the resistive 35
wo adoyeosass a fabrication |ine inplenmenting the PCT/ES2004/000764
process. Typically this will include providing a |ayer
definition to a mask provider>- WD 2004/ 105135
PCT/ US2004/ 000764 -5 At step 406, the formation of a
secOMPPAAbES farmaien pea spoopfl Rhat askitrequgsisdto fagilitate fapatign pighp resistive
vah@fon b RBridagisi ling impementing the ssosndarobabri cati on | i ne
i npl enenting the second process. FIG 7 illustrates a

met Fl@id7 illﬂsn%% %ac%&aﬂcemﬁ the 51%§MSCIG§u§eCJAQﬁ?eP r5@1 th'eAEheet resistance

step_501 resi stance “for an un-si
for ﬁwn;fﬂwésﬂéwly&ryeraof P ﬁlisaapd SEAYd BRESTHE I BEEss i s

determined. 5 At step 502, the sheet resistance for a

Si | Atitepis0R, pe kheetlraisnce &dr a sili@defl ipolg tayea ntihsoentke@ndpresss is
detdeSinedet €rm ned. At step 503, a determination is nmade

as to the Iength of a reS|st|ve structure that is to

be nmasked bg Eort 0 g maski ng |l ayer as part of

a fIrP P g dewination isgyge *Eﬁ"ot SPIFHRY® FFRISIRSe gt if Lo\pa prasked by a
poriicd ofia Basking laybe astylad ofa firdt prpepss. Il Ghe ;émb(ﬁtnept, th&daskiag layer is a silicide block
aydetermnation is made as to the length of a resistive

Structure that is to be masked by a portion of a

maski ng | ayer (SI|ICIde bl ock | ayer) as part of a

secOh¥FP b e ddgmingtipn fmadessinghy Imgtof a fepigivp ikt dhat if tgype pasked by a
portidh ofa Baskihg laghe (shicia€Kodk dayer) as phit ofats@pndyfddeess.alnfohd dbodiéht, the masking

0 sk based on the I engths determ ned at

hw;E%gﬂggH%mk%ﬁg§O4 respectively, are generated to

faC|I|tate form ng the masking | ayers of steps 503 and

st eft 0405, ¢ Brstgpnd gee@s plptygmas, bagtd o e |leelgth~°cﬁ%te@@wdéfégeps 393 and 504,
respd@RE, artobifethd tShdil@atd onihd thsthaskifiliaRBDEDs PI3ChOstdpEekS t O

include the resistive structures. FIG 8 illustrates
a ”E{ %ggod Qpl@r%ﬁ?gptﬁngis 15%51{%%?1%\?}' ggettﬁgﬁ}ﬁt aPrJ S%goln(ﬁ)ﬁh%{oqnaskb‘tto include

mﬂﬁaﬁWFﬁﬁﬂW@h I|ne where the photo mask has a feature
to forma masking | ayer overlying a portion of a
I eSFIst § Mestatkd difditiod & dcerdatide &iith tha prde st diseltkufeAt s&ep 801C £photo mask is

prowaclijeqo Q grst foorlrgl?‘gn 111Ie ev%el% 1%pr%¥ m?s‘l% has%q’gakﬂ?e t? E)rn% gmtasrk{%rgj ?a?ear rm?enltymg a

portioabf 3 re%\itwmmmilrh@ ObW!l a gestipst rwﬁnceaTWPte maggdiaturediay oe pragite or

tranbgaRht dbREdidd Lﬁoéﬁa PO QrodBRS i thel st Pb@MIicAGnd. 0 @ second
fabrication line, where the photo mask has also has a

feajure 0 a overly 0
L Mgl PPl AT o U P BB 2 hgBeasion e,
whereghd Hheto meskihas dlsp dassyfeatyed ta foam @fna@tne By@Qerlyinga priicaiofa tetigive

struélS '&p@qlbr 1RSdafit S ¥Star to tho ResiRe Etﬁlctﬁﬁ%kstgp%@f W&taﬂﬁ% dBred resistance.
ague r tr anggar ent defendl n

The[?ﬁ?f%‘é‘%% BrreiiE e Wed 4 BB PEH F?pg%flfrfgé‘ﬁow BiSprstiic ?"ﬁ%esssoég‘s figgond
fabrcaipnilica tThesecdnil fabricution livemay tdiafdfifereatrfgbrifagitun line &b dre first fabrication line,

ie. betR Eﬁ}nﬁl@'ﬁeoﬁtéﬁ ?sgd t]:) g&gﬁc‘é ﬂlg br‘aﬁhc tb Q@ommo'n s&‘ oi.a;pgﬂic!ﬁlons or the first and second

t aneous ro uce the uct to a conmmobn
fabr§étgon &ipes gﬁékﬂl qqq fue fabrﬁ)gtlon élpe gt Aigferent peipts %lfﬁlelesggéwple a fabrication line

having@ B mb&addipadest legimpodiiel valne osiresisiiedatractad. i on | i ne at
different points of time. For exanple, a fabrication

i NPhe pﬂz? kng%tﬁlewe%r phc%qlapcfegcgge%% n{eﬁj.?_(ﬁ&frf&rﬁllglé ?ea&glg %t“ct%gs for different

val u e resistrve structure
proq@@?séhqt baye te we dpsirpdopsistiaes valas dp P@é@b%hm?e% ol hsﬁpmﬂaw gt the

actb B &disthde W Blud bobthi6dduka® Sot hOTderitdl faBo@gH it would be expected that the desired values
obtained will be substantially identical, as would be expected based upon typical variations associated with the
manufacture of semiconductor devices. In another embodiment, it will be further appreciated that while the

term desired resistance value will typically refer to the same value for the resistive structure formed on each
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30 processes that have the sane desired resistance

value. In one enbodinent, it will be appreciated that
wa b@4/161a831al resi stance val ues obtai ned may noPCDES2004/000764

identical, although it would be expected that the

desired val ues obtained wi 116 be substantial ly

ﬂ i.cal, as be expected based upon typica

P“’??%S Yiathedra may élé%fe%’t ta gt oLt v a9 pFesic #onagargte, the desired resistances
mayselitiven Ehnxcfoocacldmdesse«soombmsaa’fmtdaﬁatloﬁﬁbﬂdcteﬁﬁﬂl{ht are hdt divdedlyl related to the
resiife gtHlEttuja REIFIPRE ﬁ‘(ﬁ' Iﬂea? Oarlgtkbﬂtrela}galtd e \%Qs%vet* %th:e d1<eor examdle certain

r esi St ance val ue w | | Ca
Progesy varatipns of degign ?oe@P@tltﬁ %er §1@? faaeﬂ%e FRHPLAE Eharbe cemqnsamfor by having

desi?d Qetisthirb 18 REIdifESRA0 AoBR0d frdcess: ﬁlsﬁ,rcﬁﬁ&ﬁ)‘érforﬁlmg o d¥hgle fabrication
line el B
mep ; oﬂgg{sgwglecﬂlgﬁjggéﬁﬁgfm Lﬁ%toqlllafs go; Iglplte en?%lﬁ‘grex%t res18tév§ veﬁ%y

sel ecti vel var% for each process to conpensate for

var PPAteipEhime fetpiied deseription, tferegediaghgen rpde tothe ageomppnying dravipss that
fornf dneart heres!] aad inwﬂlldh'rafe gt b @ whyt & @luftratidn shedffic Bﬂﬁb’dhﬂeﬂl@ ﬁtlr Wh1ch the invention
may E)faa la(p AplsE lslﬂlgo%&ehtg antdlgs‘ta[n%ﬁtjlagtts %hereotshav%lg:eaé'l escahed m sufficient detail to

exanp certain process varla
enaRleHese ﬁ%l}?fi i tha e Pf?%lafhth‘t RentiossFa exapplespeoifistmayetentugimiyes of the
presed dised3sra b tlefitited Bythdrigis Ngeddeld@si r ed resi stance val ues

that differ fromprocess to process. Also, device

performance on a single fabrication I|ine can be

noditefn le d ngihodef fm’glingiafpﬁleﬂiefmf sepivatdoctergisdi®s tomprisiyy defifepia resistive
struddirf foBE ﬁ)ﬁﬁedraﬁﬁdrﬁﬁ b ¥BrickRlubt6rSevideNind Itggstl% %%h chnpﬁSLgael totglqength

descrug ﬁ ref erence has been mad
ﬁeélst

detefpupd P ARlF EREFTRIAE @ T PR il gl of e v st o
be slhlbld@lho mpkmsﬂm Chardesivyd redgisyiveokalue b dfidt bRtalif Of GepiOsitd o lbeQnanufactured using a
first fEDéQQ hﬁﬁﬁfé&@u&uﬁ’g m&oﬁﬂg)%ﬁ of e tgtgltlén of @Q %fl%lve ?turte F]oclv éﬂlmded to

hesé nents and certain ef €o
implgra e thejdesiqdiresistve Vﬁlu%‘tPfafSFC(?FdeIﬁ‘trahdetf dmceq to be m@ufapfaripd wsing a second
prockdhose skilled in the art to practice the invention.
For exanple, specific novel enbodi ments of the present
di scl osure are identified by the itens |isted bel ow
| t diem®. The methadoditent 1, Wharei detprrainipg the filst potionds the total length comprises the
first §&fﬁn@1@ﬂﬁ§%§i ﬁengtﬁ %@&&nﬁl@iﬁ?ﬁé kg F(g'ﬁ"ct nl of fh@ g)ta@la{?ﬁ?doﬁlyls\ésethe second

ure t art o sem con
porih {5 el B S B PR oTe8i g o e feond et when
the firg pugtelss has giggher sieanierigianae Washersednd @edest | ve val ue;
determining a first portion of the total |length of the
resistive structure to 15 be silicided to inplenent
t hdterds Thegerthod of itpm Iy wheyei detsrngiping:thd firptpprtipn efithgltdtal yengih comprises the

first ﬂﬁﬁdn(beéilying a Rt 18/ 846 tokhl Rkt &id rd&exﬂnnufg' theSsboofd &%ﬁ)ﬁ §omp§i5bg the

soofttoarbirif SeSf BR Rt Bosth vhrich e gneti e porer gt
than thi secehadéngth avhenetbe frstiproeesyizb ulowersheat resbstanredthap lthe s@bidt pyoces.

devi ces to be nmanufactured using a second process.

Item 2. The nethod of item 1, wherein determ ning the

filep4p allletnilegﬁd 8f temr eWhegsinfe secopdrpress dtip be igiplsmertid on p different
fabriéatiorsline phad the thiat faaess.ng a first | ength, and determ ning

the second portion of the total Iength conprises the

second portion having a second | ength, wherein the

fi fAtem 5| Eheguethod efjfemdeviterpinghd seqognmodess iiginplemdnged irt sranltaneously in time
with 38 GRNGodegNgt h When the first process has a higher

sheet resistance than the second process. Item 3. The

met hod of item 1, wherein determning the first

politbm 6N Tiefmethoé oftivina| weemghesec@ndfpdcess &o bdifiplethénted bon a same fabrication
1me£9{?ﬁ9$n£%erly'n9 a first length of the total |ength,

and d erm ni ng the second portion conprises the 25

second portion overlying a second | ength of the total

| ength, wherein the first Iength represents a shorter

l ength than the second [ ength when the first process

has a | ower sheet resistance than the second process.

I[tem 4. The nethod of item 1, wherein the second

process is to be inplenmented on a different
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fabrication line than the first process. Item5. The
nmet hod of item 4, wherein the second process is
w0 ppiaeass ed in sinultaneously in time 30 w tPCT/082004/000764
first process. Item6. The nethod of item 1, wherein
t he second process is to be i'mpl enented on a sane
faby %%? first rocess WO 2004/ 105135
PCTI TR O Pt fmplfr ShipAsIng LGSRl forRiapoEayigt photo mask
having p ﬁhtaﬂcatla@nqu foslefing a fiwgurelsing Imgr to loeerlfy @ khird poreeh Bfhe dotal leﬁgfi‘ﬁ of the
resﬂﬂ%tﬁct%ﬁ&zmg@%d@&gtﬁ whbde §§un( &‘fiﬁe%s@ le %}?Q‘ldh}% a3 len%}E s e%ual to the total

i rst masking %er to overl
en%ﬂb i requesiga #e @fm ot gt ot aesk P"r"ﬂ‘éta aqc@dﬁ@wmedao define a second
masking lagkr kogrvertyty, founth @oréiorneof ghil rtablengtthe tie Iré’s&ﬁve'sﬁtﬁ%ﬁﬁéﬁaﬁﬁ@a ol length,
and

Whetrr{egqsﬂg % l:ﬁﬂ%h?ld Ileegi %%Mrrgdtelf%u%h %F i b Q %ot(ﬁt ° %Eagte%gt rmask havi ng

a second feature used to deflne a second 5 maski ng

| ayBdm 8. OThe ¥tethbdyof &erh B Whérbin PO Fikst B4R3Ki0E 120 8 1d @ ?Alse Lgaath

of the resistive structure having a tourth [ength

where a sum of the second |ength and the fourth Iength

i s kanfalThe methéreof item b iwhéreim tht First thasking Byer T neconipitish extloxti.

item 7, mherein the first masking layer is to conprise

antride., Item9. The nmethod of item 1, wherein the

fi rdsm Wadhs Iﬁ?thd 39‘@?‘1 Ty whepedn defippg thessisiive Rftere comprigspriefiging the
resisfilestrm@drbodoprise 4 frmncintactdne b econd dedidolth B rdsioiBre kiRBIuf] WA in the desired
resistibd VAfb KinfeadaRABlhedf the ﬂﬁf éoﬂ dttlﬂ%e :cl)rcx)d rogtg’ It stive

structure to conprise a firs contact afid a second

contact to the resistive structure, wherein the

desiteheld. Am@8io8 b ffhinga |pkiﬁ111ﬂy Sf FBRRSMLES dp\%ey\ﬁ)%mtn%%r(fvid;nﬁ b first
contact. ltem 11

phot]p ma&%ﬁ\angaar}%ftttﬁa%re t? 61116? fugtmlgr@ﬂ@ar&vg}yu)@é\ﬁrs&@gnon of a resistive structure
of a fixsrdsvirs Whegeipthe fistfeatige iauskd todtfine phatual resizaikceNalvd dTghe @esistive structure
on tHelff s tevic€ Abdb:6vidiy 405 p'ﬁott) bk tha xn’lggtsa:‘%lac%gd LAVE [o n\ﬁears!e nc{I Igaskmg layer

first portion of a resistive
overying F&%Oﬂd\m'élP'é?fﬁhetrﬁéﬂ‘fe.Sﬁf@feré A gegd d?vsceuﬁl@@mtt@ S@R@ﬁd fersurgyiq used to
defirgat srarlal edsansd vale of theabsis@veafructionri@Sbedhd d@icsst ruct ure 15
on the first device; and providing a second photo mask
having a second feature to forma second maski ng | ayer
ov diemyPngy methedef dnaing o plutalijn oistmicinduates dévires havingsd retitivestrecture using
a phﬁafhtya)f ﬁﬁ&%ﬁcoﬂ@ﬂdnﬂ‘g%eteﬁ%ﬂﬁfgeﬂoﬁ ited) %ro@e%: Q E}Qetfrn%ﬁ{aﬁ&: @alﬁerSRplfI $£%h

? es| st ance val the resistive
uns111c%ded cirtloln 8 %%ol% l?‘ygr grglca 851 at iy éS{}ifl(i.?é/aluq ]%sé #{?rfgﬂml%dﬁ@fnm thgpoly layer;
deterindyrig, foyythexfinsd poocess,iatfiyst ofigtisleinif te fidteticive tieatire ®De haskbd gy aanasking

layexr 1aRkH & dn\eGuagibd HFL l{bﬁl u&,*l“pg{pl)ﬂRﬂh-ﬂﬁﬁl \LvﬁeYe 1% 1@:1&9[91%?1%@ %{ the resistive

gF ISIn% ete 9 for a rocess
clemE RGP koS GERREF Y8 e it RSP, TR, £ el process
a sheat riplaycel valy€eRp?2 fand wailisii@igortibe&iapbig Re&, Mah H8et RSidtakc®Val!d Rs2 for a

siliciﬁei}cgléwl)x?lbr?cg?leEg%tléé/gndegtmi#in%e, ot? Bllf le(eﬁér%%ﬁroli S, age%{)xﬁéggﬁtﬂ :,Lg gf ’chef s(e)acrond
resistivyg iruscture i bespgskpd by p gecqng maskingdpg e ehedgn an eqratiduildg (DRAyer
(LT%H&Q’(RSIDFRpaﬁ whRaIEet2l 1@d'1totjalllength cE¥d second kediktivRRrukdile Bsd D1BRL Q desired

Iength of the resistive elenent
remtanca %ﬁ&—&wseco gsreSIrSté €% %t ance val ue of the first

resistive structure; determning, for a second

Pr @ER$5 The ThebER: Iﬁ@zsbvﬁéréhpﬁ 1 '

unsi iy g d epor L % n A holy %]@lg;}g ?Be%stgﬂlallﬂﬁe szeu{le resistance value.

resi stance val ue Rs2 for a 25 silicided portion of the

politym @y metled Ehitéth 1, FBereif DR1 4nb ORS 66 AGheRTAGRRS valfds.

second length L2 of the second resistive structure to

be masked by a second masking | ayer based on an

eqfern L prilhg Method dDREN 14, (vhefeddt RpFEyIntReRveRNRY desivell essigtarlcd ZahieSof DR1
and Iﬁ&tl% %mﬂe@sgig 38 p&tesg VBB RGNk 1R bl ot ﬂ}&gsrs ure and

is a desired
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resi stance value of the second resistive structure.

Item 13. The nethod of item 12, wherein DR and DR2
w@e®4808133 antial ly the sane resistance val ue. PGDUS10841000764

14. The method of item 12, erein DR1L and DR2 are

different resistance values tem 15. The net hod of

i tem odofﬁle err'eent e between the desired
r eS| (S ance va ues o TPIOSRS VITEtenS couaadatios beyeen
semipoprletarstryers then than tb‘eﬁrmmatoheremtws firueting, fiereedudthg the first and second
profksPegs&ivelyO 2004/ 105135 PCT/ US2004/ 000764 -8 Item 16.

The nmethod of item 15, wherein the process variations

conprise variations between sem conductor structures,

ot hkem t7h dhe métlodfof itept 15awitbrenathqmmébess @&iatidnk VenpSite ndf-linkhBsariations
ben & Mot Rbnk itk SN sECONA pr OCESS, |

respectively tem 17 he met hod of item 15, wherein

t he process varlatlons conprise non-linear variations

5 bdmwese IThé h@hddiof Bdm laﬂﬂleﬁﬁﬁw}&alﬂ@@m%f the/ é%coi& Felttive! Etﬁ:‘lcture LT2 and
the {o{aﬁlgﬁlgéﬁir?t ;lelg t1ve s&’ulggg &S‘fl are su% t %élly t{é\h sgr%?e the total

second resis "LT2 and the
total Iength flrst resistive structure LTl are

SUbgdndt iT8d thethoki BEited AP BN R R otal Iléngtﬁ]oigtﬁeh eegnfreﬂﬁ&p%ctgre LT2is

in the total len e secon
dlff"rreé’gﬁ[ﬁé“ctﬁ?/tgt\g@?‘ﬂg%@f e E‘sﬁ_WUY?m“’&F? Frent than t he t ot al

length of the first resistive structure LT 1. 10 Item
Zce)vlite@ezge %gr\%?lﬁgj r)f ff) 'ing' g ﬁlg%% %{n%lo I %&g%%\gésﬁggvﬁgg l%su1§:tltvg structure using
a Pl APy Of‘ifseéf"“}?ﬂ%’égefsw a@é‘ﬁr??ﬁ*ﬂ@?dﬂg“@@ﬂm coprising i fistresistive element

withSefiidt Eiﬁcﬁkﬂallﬂﬂclefaydﬂ Gs)rél‘lﬁﬁg &ﬂﬁﬂlﬁhgtﬁ bﬂﬂe lamsftl{/J e?etrneﬁt%li ?Jrrhil\{g a second
over | Vi ng

s e biafing e B F ol imeso ek Her g S bine
secog@lergHpt ﬂ? eqﬁsfm ilgment. ovherdia the diest and mggpridsemicpnducedviaeh have substantially

the sEﬁ@fuﬁ&lbﬂé@spgdlﬁdgﬁﬁtand’ﬁlé i’f}st@esﬁﬁa& Qféﬁ{eﬁ k(lnle&'oﬁiﬁ tokﬂwosg%%mji 1%3{&1(@ element.
overlying a second |ength of the resistive

NIRRT Y —
chenggéaid ledrdal dmngesyohytbbmadeiwitbdut d@a’tm frovahessb#@ing@ Rope of the mventlon In
addiGdA! i @ﬁ@@ Qﬂ)&cfa@d &IQ%G%G%Q bfoﬁé' niil‘ ggfg? &)ﬁl d be huther Bombmed or

g (Eg under stood that other suita
idgf {mangmappr aﬁf’aFn?%‘flﬂiP‘B grrasking fr%@h%?mt grspope O%theelmeetanln Brcpreceding
detaigekd @estripiticas, tiekdng es imayedbebemagted toite h}ﬁkblﬁic fﬂ;ﬁﬁh&éttfbrﬂlgxelfeﬁodﬁl on the
Q |t i 0
contlta}}elt 8 Eféerngég }gc?cg)g% g&g glteﬂﬁtntep&hlﬁ aﬁ%nét angl e 1V£1Eﬂt %s c%n ezgé&qabtly
md‘ﬁd‘ﬁl ‘Y‘Wé‘ the syitft wd sqopRAf he prpended eiHBY. co rrbl ned or divided
in a nunber of manners without departing fromthe
spirit or scope of the invention. The preceding 20
detail ed description is, therefore, not intended to be
limted to the specific forns set forth herein, but on
the contrary, it is intended to cover such
alternatives, nodifications, and equivalents, as can
be reasonably included within the spirit and scope of
t he appended cl ai ns. WO 2004/ 105135 PCT/ US2004/ 000764
-9- WHAT IS CLAIMED 1S: 1. A nmethod of formng a
plurality of sem conductor devices conpri Sing:
defining a resistive structure to be fornmed as part of
a sem conductor device, the resistive structure
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conprising a total length; determ ning a desired
resistive value; 5 determning a first portion of the

wao edoaliodiehgt h of the resistive structure to bePCT/US2004/000764
silicided to inplenment the Qfsired resi stive val ue on
a first plurality of devices o be manufactured using
a first process; and determ ning a second portion of

ngﬁgﬁt?qéFEbelgzgt h of the resistive structure to be

SiTi1cCl npl enent the desired resistive val ue on
a second pluraljty of devices to be manufactured using
a 1b A@ehedp! fraedrluraliy of seraicongyciondevises cemprisiverl, wher ei n
det éxfininga rystivherubtine Sibe fdmdd a@ﬁaﬁmffcl §ehﬁ:oﬁc}£ﬁ_&t61| de{/ilger,]ﬁg R:?]istive structure
conpri se [ ortion having a first |ength,
and dete?ﬁ#ﬁ?%;”?%%mggbond portion of the total |ength
confsierainias 3 frsired assiskivg valysar t i on havi ng a second | ength,

Wh edeesiiinih§efirbt posion bretR@dtd) 1n QR bRBAsBveAtrh AROS be LRARE implement the
rocess has a

t han t he nd.l engt h the. fi.rst S

hi gher sﬁglgetﬁ Qers lgtévie %’%Lgenog & %ﬁéﬂal{%g dgvécc%‘i‘?&?gﬂ?‘&‘@é%@ usjng afirst process;

The Ueth@é of claim1, wherein determning the first

POr deteiinifd a debifd bt of Ih&RBAL 1bneHITBE teSifife LeBrude 't(f l?éltsieliﬁid?dﬁo jmplement
gtn,

portion pverlying. . a first Iength of the tota

and det etir?enﬂ}%ﬁfeﬁ e Vil s h éecﬂlﬁirgpi“iratyﬁ of diti5esi te egmappfactured using a

second se@ndprowssoverlying a second |length of the total -

| ength, wherein the first Iength represents a shorter

length than the second |ength when the first process

has® d2F BetRad o€ il yhewsindetgrmining thefist ppréonsed dhe trth! jsngiicesprises the first
portidn havinga fiet 1, Hff dabrainiig Ihe sobbRIPBHiON SR 150 ERARE cIUPRES &S second

| ' d .0 different fabricatio 20
por Pl el A B o8 BBl H S T et sicpooneth wheo
the fijh proessthat hlkighseshenhessipiertbanghe sscondprivessi pl enent ed on a

sane fabrication Iline as the first process. 6. The

nmet,h of. ¢claim11, further conprising: requesting the

F oPats Sioge it TR RO ot oAb maes h frs
portiopsaverlsting adfiest lengsh of theitotal fengrn shd de@rmiibg theysednd baricd\eBhpriéesahe second

ribf W) QSR Jr e ol Pk Ak f1dh8 RSl RLive
POst rvu{(f:&tn%ré hav Fr% 2 tﬁ)liar i lé’%‘t%‘ﬂe @r\ﬁté?nétgéepgeﬁ%%thofthéength than
the sqeppddengihaphan the tisicpracerehas A lower sheshigtisnpesthaadheapcondprodas
total length; and requesting the formation of a second
hgt o, mask .havi.n second feature used to define a
 Sedoniy oo PRI, wherpi B Ccond braoes o iplerpgied potlgpont brication
line thaghetfinit aocassengt h of the resistive structure having a
fourth length, where a sumof the second | ength and
the fourth length is equal to the total 30 |ength. WO
2064 TFGRSIS4 OIS {x5Peie fho Roms procesy b trbe implemenied b bricaion
line ag tha First gkocessher ei n defining the resistive structure
conprises defining the resistive structure to
conprise a first contact and a second contact, to the
r e8i Bieimplhod eficlgim Lfisthenspraimisings t he desired resistive
V aled@esting tHXBmbtioR df X84 WRA mdsR Bav ik b kst €RARE A4 t0 A%he & RSt maskin
ality of e

second contact. 8. met hod of Tormng a ur
seni con C'm%‘:toocfver&'ea\ﬂml.efg)gmgxb%mﬁitcg?l Ilfiggth of thegresistixee structure having a third

length, where a sum of the first length and the third length is equal to the total length; and

requesting the formation of a second photo mask having a second feature used to define a second
masking layer to overly a fourth portion of the total length of the resistive structure having a

fourth length, where a sum of the second length and the fourth length is equal to the total
length.



5 providing a first photo mask having a first feature

to forma first masking | ayer overlying a first
w@eotilei3dDf a resistive structure of a first dewi/U82004/000764

wherein the first feature is,used to define an actual

resi stance val ue of the re3|§ ive structure on the

first v d ovi di.n second photo nmask havin

L G2 Eor AEY, RS Soile e REERA PR O ehine thedesisive
Strugfyis q GPmpEse 8 ﬁrsé@@tmﬁ ehdp@gecoidmantest totiipaesisiei sgtchuve whdreinihé dusiesd resistive
val@fis ileaSiR@OBHel@i B conttht BhBhdkebB@conagond feature is 10

used to define an actual resistance val ue of the

resistive structure on the second device. 9. A nethod

of 8.0 methef o fophing ablirklity oifsermecmﬁuctmdeytcbsobmﬂﬁiﬁigc es havi ng

8 | G9Vidihd st Shdidifids Baﬁzmﬁ%'ﬁﬂgfeﬁure Riesthd ﬂrgt }{las%n% B2 aivig a firs

conpri si nogt Fterm ning, fo first proces
resi st anBRIPEF LESIRYP st ?O%ﬁ“%ﬁ“é’f‘:?’l"ﬂ@é’@éheéﬁf fettey isbeddp dofine an

poly | ay®ual redstuticearalad et rﬁsﬁmesﬁ‘tﬁﬂl&ﬁ)n‘ﬂ@fb@de%é ahdr @

sil
For T .s?%%ﬁ?%g%éksh‘% Pty R s SERFele fik gpevine
r esi st i vE°Rf Pertion pf Be fegistiyestivaiuk efp %%Pn@adevmsz\dhﬂﬂgthb geped feature is
based onusadito @€finahn foMal kebistance BR% of thé kedidtivRRlubdue RS {hé' ﬁ@(lm)d device.
where LTl is a total length of the resistive el enent,
and DR1 is a desired resistance value of the first
r es9- gt igtodof forpeing arpduralithedf sqnyitonduaigr defvioes havig@eahitive structure using a
plurfP6r@foSessedcolpf@ife: I €Si St ance vaI ue Rp2 f or an
uns |C|deg g?rtlon of a pol 20 | aye and a sheet
r esT ST MRS 1% & P EPr9sess ashyet ré‘\s‘%‘i“?ei V&’i“%l%ﬂ fﬁrcﬁﬁﬂséﬁld?ﬁpoﬁﬁ@ﬁa poly layer,
poly | aymd p sideteistanchiahg Rsf for a iliviics AEHONGE e SubESRs;
bo. aciagt & e Ef’sgf’é%s% JHrS RN (R o G okl
equat | orfrgskinglayerjrse OHE’LE’HE““RM) /( R52+Rp2) where LT2
is a totll= (mR1gihr lﬁﬁpmmlﬁﬁﬂpﬁ'ﬂeri EBil is4 ﬂoMﬂer%{hroWﬁE Kkiftive element,
[ eS| nce t he second

and DR2 is a g
resistive str uc?ilﬂ 129 dfﬁgedfffls Ko ew@f‘%‘%&‘egf’ﬁiﬁﬁ“ﬁ Tigetyes
pl UAetgTminine, BF a sceqnil prosrshue thert redistvrice eaueRay fongn wsilicddsil sdrtian@f a poly
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forming a first semiconductor device comprising a first resistive element with a first silicide block

layer. overlying a first length of the resistive element; and

forming a second semiconductor device comprising a second resistive element with a second silicide
block layer overlying a second length of the resistive element, wherein the first and second
semiconductor devices have substantially the same functional specification and the first

resistive element corresponds to the second resistive element.



