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enbodi ments of the present disclosure can be better understood with

ref erence to FIGssl angl 3@llustrate, in plan view, specific implementations of a semiconductor device having a

20  resistor in accordance with the present disclosure;

FIGs. 2, 4, and 5 illustrate, in cross section, specific implementations of a semiconductor device
having a resistor in accordance with the present disclosure;

FIGs. 6-8, illustrate in flow diagram form, specific methods in accordance with the present disclosure.

The use of the same reference symbols in different drawings indicates similar or identical items.

25  DESCRIPTION OF THE PREFERRED EMBODIMENT(S)

In accordance with a specific 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

30 unsilicided, the resistive value of the resistive structure can be modified by changing a photo mask used to
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oxyni tri dsctwrdHB. silici ded segnments 116 have a conbined | ength L116, while
the unsilicided segnents 117 have a conbined length of Li 17, where the
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pr ocessedesstdl Ras A§111F1ﬂ%bla¢éfthyefri2%¢eﬁms heseeeRE blés\é@ch apeepificigled, aryiéhp segnenig 117,
which are unsilicided. The silicide block layer 120 is a masking layer that prevents the underlying portions of

the resistive structure 102 from being silicided during'a silication process. Specific silicide block layers may
be nitrogen containing layers, such as SiN, and silicon oxynitrides, and oxygen containing layers such as

30  silicon oxynitrides. The silicided segments 116 have a combined length 1116, while the unsilicided segments
117 have a combined length of 1117, where the sum of L116 and 1117 is equal to the Total Length (TL) of
the resistive structure 102.

When the segments 117 and 116 represent silicided poly silicon and unsilicided polysilicon, the
unsilicided sheet resistivity Rp is greater than the silicided sheet resistivity Rs. While the specific embodiment
35  discussed herein assumes that poly silicon is used, other materials having resistive properties that can be varied

by modifying processes such as silicidation or other processes, may be used.
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structure 102 (Resistance[ 102]), as neasured between the contacts 105 and

106 is def{ywefobyesgssuati on 2 Resistance[ 102] = Rp*L117 +e‘§‘${1/t$2iq 4%0&‘85%6‘“ on

2. Assuning a desired resistance, Rd, is to be inplenent _
resistive structure 102, the length of _ghe resistive structure 102 that is
to be unsilicided, which is the conbined | ength of segnents 117 in FIG 1,
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exanpl e, resi stance of the first process P 1. Rd =
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* Rp[ P1]*L117 + Refistanpo[t02] =Ry PrR¢BHSG:  Rd = (Rp[ P1] Equation2. :
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Rs[PI]*TL) / PlL quation 3 Equation 4 The portion
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2 illistrates a cross sectional view of the resistive structure 102 of FIG

1 at a cross section |ocation 140. Layer 210 is a sem conductor substrate,
whil e layer 213478pPeEEHT¢ RsR&l*bH6nore | ayers bet weerBqtdien 3ubstrate 210 and

the resistive,st 2. For exanple, layer 210 may be a single gate
oxi de,{ ayer, ]r{g &wpgﬁﬁé@%@nsé\ll@ al layers, such as dielectric and

conductl ve | ay 51*‘5‘%5‘?@61"#%’3{#&3@&3}? plan view of a resistive

structure 122 over ’substrate. In one enbodi nent,

the | ayouts ofRdJa L Reb MR itk kfg.of FIGs. 3 and 2 are substanti aIIy
t he sane, resul tl%ﬁ?ﬁ ﬁ%{ gﬁl eng?ﬂbgf resistive structure 122 being

substanti al | y Rdlerdpigatl. L @p[PiiatRsgfiF37;st i ve structure 102, with a
difference being that resistive structure 122 was forned by a different
process, P2, tRdnRs@iFEI/Rp[RIf+BgPLUyeLMO2. Because &qdtiéd4£rent process was
used, the sheet resistances, Rp[P2] and Rs[P2] for the process of FIG 3,
will 40 be different than the sheet resistances, Rp[PI] and Rs[PI] of the
process of Fl dheportiessfithe tnjaltiengty ef dhegtsisie ssuqttmcwaloEFIGZchatSs b be dlRided, LhEs, same

resi szsanqgmacﬂgddeﬁﬁgyl}@uaﬁ&g stive structure 102, -equation 6 is used to .
determ ne the portion of the length of the resistive structure 122 that is

to be unsili C'Lq?g(_’Pl]=TL—L117[PI] . Equation 5

Once the unsilicided length, and/or the silicided length, is known, the dimensions of silicide block
30  layer 120, generically referred to as a masking layer, can be readily determined. FIG. 2 illustrates a cross
sectional view of the resistive structure 102 of FIG. 1 at a cross section location 140. Layer210isa
semiconductor substrate, while layer 212 represents one or more layers between the substrate 210 and the

resistive structure 102. For example, layer 210 may be a single gate oxide layer, or it may represent several
layers, such as dielectric and conductive Iayers.

35 -FIG. 3 illustrates a 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, witha
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

40 e different than the sheet resistances, Rp[P1] and Rs[P1] of thé 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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L126[ P2] = TL - L127[P2] Equation 7 FIG 44 illustrates a cross sectional
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25 appreci ated that determning the tion ect a

det er ni ne¥sitthgeloRant 120 at HE- 4 ﬁé@@?l%ﬂdfh?)@ml I%F&EFP’GF %‘dﬁ‘iﬁfl"rlé}f?ﬁ Tpeta ey, di ded

At step 4@Mtactdayetet ermination is nmade as to what portion of the total |ength
of the resistive structure to be fornmed by a second process is to be

silicided in Ofof mba@Chhald if dEnlS Wik the bEShEHlcl e s 40l 10 RRE Mure,

process may. be associ ate eren | Ca an t
t he f2¢ sthayingeietgklengthyp definedipbepart afresemicaguotan deviqs| Pefinifigrairesistiveshuciraiechides e

used to nEpipdiRGhYsTortiHpakd reRaYd stud@émoOn devi ces having the resistive
structure. Alternatively, the first and second process can be inpl enented

on a common fakts ec%&;?des%dresisnve ﬁlrx of?h%geesm%vﬁgtguézixtrelgielﬁﬁr}ie fabrication |ine

process has been to res %" sheet resistance of
the resistive structure. At step 405, the formation of a first photo mask
is requested t4fstendl3 ¢ desqmingtion ipanadens tagphat feetion effhetotallenstiGH the adsigtive gructare to
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appreciated that dete g the portion to silicided in effect also determines the portion of the resistive

structure to remain unsilicided.

At step 404, a determination is made as to what portion of the total length of the resistive structure to
be formed by a second process is to be silicided in order to achieve the desired resistive value. The second
_process may be associated with a different fabrication line than that of the first process, for example, where
30  multiple fabrication lines are used to manufacture functionally common devices having the resistive structure.
Alternatively, the first and second process can be implemented on a common fabrication line, where some
aspect of the fabrication line process has been modified to result in a change of the sheet resistance of the

resistive structure.

At step 405, the formation of a first photo mask is requested to facilitate formation of the resistive
35  value on a fabrication line implementing the first process. Typically this will include providing a layer

definition to a mask provider.




definition to a mask provider. W 2004/ 105135 PCT/ US2004/ 000764 At step
406, the formation of a second photo mask is requested to facilitate
formation Wh Jhhe105esi Stive value on a fabrication |ine |m,ﬁ§g Iop,t he
second process. FIG 7 illustrates a nmethod in accordance w @%Qag?esent
di scl osure. At step 501, the sheet resisgance for an un-silicided poly
layer of a first and second process is determned. 5 At step 502, the sheet

resi stance for sstsp4060thalohafiel of a beayt@phads mhsR & réduéstell tPA@ItHS BN orHT 86 BSBtiveS
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~masking layer (silicide block |ayer) as part of a second process. |In one
enbodi gent, th I i i . el K . r. At step 505, a
first and secp%ﬁg%ﬁﬁ%%ﬁﬁg%g%%%ggﬁh%ﬁﬁ#ﬁ%§$§ﬁagﬁgﬁl5%@%%?%@9Iﬁcwéseps 503

and 504, dstgwEettively, are generated to facilitate forning the masking

| ayers of steps 503 and step 504. 15 At step 506, a plurality of devices is

manuf act ured usi siep Sohie dbteriidaticiiifimsie a0 the PG Of ITRGKGe strlcnirsWBAtikd@be thdiked by a

resistive,_stk ' trat a nmet hod in _accor.dance .. t he -
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fabricati 8 ine, where the photo mask has a feature to forma masking

| ayer overlying a portion of a resistive structure to obtain a desired
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ependi ng_upon_.a specific.process 0 e first fabrication I]jne. step
602, a phBTIRoREREREE leyes (lciae Black e wh pta sogopd pricer Sione PRbgigw; tempsking,

second f alsydr tsatsilioide lodsdayer. wher e t he photo nmask has al so has a feature to
forma masking | ayer overlying a portion of a resistive 'structure,

typically the gm% 504, a $itsPnli 8dcoddPhdth\Radk BRbSSd teBerint HEL MG Rbieps 5GPy, tO
obtain the desire The photo nask feature ma%'aj opaque or

resi stance. h, . be
t r anspar effPCARPEALS; gﬁ‘beraffg6‘f£°&ht§tb@8’f"fl$ © Brskiog Lyerp¥ seps 03 @ s RPY5  abri cat i on
l'ine. The second fabrication line may be a different fabrication Iine from
the fl1¥ st f abrAtdepi5oma plurality of deviees is nrotfachgednsing tha Estmi yecorsi@hott masps o dhelnde t he
product t@.RA:GR0HRASEt of specifications, or the first and second
fabrication lines my be the sane fabrication line at different points of
time. For exanple, a fabrication line having a nodified process requiring
a nodi fied val TG $iilusimpes 3 method in ageordapce yyith fhe gresemtlisclouas. AdsisGOH @ PaAMe sk is
descri pt i moviktasa fietfabrichieting, wietchitechbhoth mhathas 4 feptir€® ifGrinia\h@asiSigiayed dvErBngfaor
di fferent t ne si.red resi stance value. In one
ehbod moreron PLRRREE el Bordft St B JAR, HEEbE AR AROR ot S
obt ai Med trraspawdensadinedeen 4 spesific pedceshefilleptfirst fabriggtiondinpe expect ed that the
desired values obtained will be substantially identical, as would be
expect ed basedatspp 8o ¥ pHofahask/ aiff:@Atitian e A6l Mabidlis\pokvide foRBecortBibHcaRh Whee Of

sem condugt or, devices. | nother enbodi nent, it LI be further.
appr eci at'g éretﬂﬁ: ot\cmmlai?( élast arrl.','sg gas 2 fekfiire 0 If~rc;0rm a mr'(;rsqcmg layer ovc\eMymg a portion of a resistive
structure, typically the same or similar to the resistive structure of step 601, to obtain the desired resistance.

The photo mask feature may be opaque or transparent depending upon a specific process of the second

25  fabrication line. The second fabrication line may be a different fabrication line from the first fabrication line,
i.e., both simultaneously used to produce the product to a common set of specifications, or the first and second
fabrication lines may be the same fabrication line at different points of time. For example, a fabrication line

having a modified process requiring a modified value of the resistive structure.

The preceding detailed description has described a method of forming resistive structures for different
30  processes that have the same desired resistance value. In one embodiment, it will be appreciated that the
actual resistance values obtained may not be identical, although 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




termdesired resistance value will typically refer to the same value for
the resistive structure formed on each WO 2004/ 105135 -© PCT/ US2004/ 000764
process, that (ﬁp&%}tsgrm may al so refer to different val ueschRisa@@ebo7es OCess.
For exanpl e, ? eSired resistances may selectively vary for each process
to conpensate for variations in process.ghat are not directly related to
the resistive structure itself or for non-linear variation related to the
resi sti ve potasy) thbtiiliecterniady aks adﬁatoehffeﬁaﬁwamsrforrba@(pﬁﬁsss VI&:E bx@inple s d&irg&k@ﬁslt@@es
conponent g, ur ens

vt ng. 5Lkl V9 Ao oSS0 b ol Bl R BRI B e

Al so, devF%’ét“’Bé‘?lF@fed’ﬁﬂffE fQSr’i‘mahl@?rrY@ﬂaéonfrdﬁ?qteﬁleif%#ﬁtlvelsmelrec Hor %@Pimmm ed by

using dif f)ﬁbd@iﬁanﬁi&@idf dEERS %&nﬁoﬁents %ﬂb&m e régistﬁ\fe@ﬁ'&ﬂie Db Sdnip¥iRaBbilif Bavidd) t he

preceding reference ha en made to the C anyi ng
dr awi n%s é ??m% esfs or?ﬁva u%sara?&#grr}“ é’ofpmcesS pmﬁesf/\r@%%geéﬂc%pe BREACeISy 2 Vv&@e fc'?“rggt‘
illustrat hmms@é%qdiﬁeébﬂmdlﬁl’qemhotvmasMP wiplendent diffevepresistive valwesy be practi ced.
These enbodi nents and certain variants thereof, have been described in

suffi ;3 i ent g et g the ﬁr&ed}ﬂg ®nak dSschIhﬁﬁ @efiﬁr&ké l{aggeeh ﬁa{eh@th@-ﬁ&oxﬁﬁnﬁfg%@thﬁth e
i nventiong or C ove odi nen
di scl osur D787 B n’?mﬁl e‘?’iﬁlgkﬁ/ Sh%wni "teﬂi[lTJO 1 ‘B’S‘f‘ ‘i“@?ﬂtsf‘g) W]ﬂsbrfg"t AYgHess

form ng ampy lmpaalcmcpoj' Biesewhvfhltmumctqwaudevmr@ﬁ ﬂrpmb@mdg;cmhed ineffigerddetail to
resi sfg Veenadit ke kHN& it Be BEtof pﬁﬁtﬂ?@gle ﬁﬁenﬁ@hr fl?ox‘%fxarﬁblé ?&ﬁ%@ﬂ%&%&:ﬁﬁ% bfife Lhe
resistive_ st rﬁctlure CQ%P#M ng1 315 engt h termning a desired

resi sti veP ¥t GEClosy e gy e figmsdistedislopt on of the total |ength of the
resistive structure to 15 be silicided to inplenent the desired resistive
value on a fir nfactL’e Y a .first
process; and dIZJtme ira m"&x\%\od ¥fo%u£a§§lrﬁ§§ f gegll;]clgg uctor devices compr] Efiﬁm'g%? refl?]uve
resi stiveseig ot I‘f@m?‘baslﬁé‘t @ﬁalsmm@&tor dgvicd, thp resisivgistruchies Cdres‘!smedtowélsngh,l ve

val ue on &teﬁﬁ&ﬁ@ﬁdd@irddrr@ish%YVaﬁé d&%ﬁﬁ% ﬁfsppomm OB oRCIL A e %esme ane@fqnd
proce

rein determnin i st
DB oSS oo A i s R o B BBy S 1 o1
| engt h, affrst prbedss and deiermining @ ses@rd portionpdtht iohlexghh dflie restxm&lstnioerﬁgb be sﬁmmed toses
the  secong;pRk i BehaitbRGveSe 6PN dcheRaL QS kb gfﬁgz
represents a onge?S Iengtﬁ t han th‘é sﬁelcoﬁ%l engeth when h%e%tu?lﬁ st process
has a hi gh®fSsheet resistance than the second process. Item 3. The nethod
of item1, V\/nerei n determning the first portion of the total Iength

conprisesthe or t er| .I aflrs | engt h otal .l epgth,
and det er ni ni ng 1€ sglcté%da&q ¥|Wélﬁ'¥c ége:ﬁﬁép?gon%@%ﬁ?b}g qoggrises ihe
over | 3 ndfirg perdendiaving eﬁigitlhlg&f anti Hetermining the Beem}itphrtlombfeheeotd lenbik cémprises tHeeevgidn
represe ntp%rtﬁn %E@é’coﬂd@&%&hhwhet'eﬂﬁﬁb firld ?enéd?ﬁﬁ@éintk £ Rk leWaxI HEsedohd RheaPHRGESS

has a | o shee he second process. Item 4. The nhet hod of
item 1, APReEhHws 8 eﬁfﬁ@@%tﬁa%t?%mﬁgp’l"f‘feﬁ? emented on a different
fabrication line than the first process. Item5 The net hod of |tem4

wherein the s elgé%r}d RS B&E?Sd?of kten%i %%gngm ) nnmg H]F %rs?%clrttio%rgﬁ D ut% ai/lerll cﬁmpnses

with the first process wherel e sec
process ifistpestioneovertyisisa fish leagth efithedota] engsh, fraisilecipipihe socond portion comprises he

25  second portion overlying a second length of the total length, wherein the first length represents a shorter length

et

than the second length when the first process has a lower sheet resistance than the second process.

Item 4. The method of item 1, wherein the second process is to be implemeﬁted on a different

fabrication line than the first process.

Item S. The method of item 4, wherein the second process is implemented in simultaneously in time

30  with the first process.

Item 6. The method of item 1, wherein the second process is to be implemented on a same fabrication

line as the first process.



line as the first process. WO 2004/105135 -7 PCT/ US2004/ 000764 Item 7. The
met hod of item 1, further conprising requesting the formation of a first
phot o maskyohays 8133 fi rst feature used to define a fi I StdFashhdiBodRYEr tO
overly a third portion of the total length of the resistive structure
having a third I ength, where a sumof th&-first length and the third |l ength
is equal to the total Ilength; and requesting the formation of a second :
phot o mask haviI‘i‘t@7aTb€emﬂwdOfi@altlufuéhqumnmgIﬂ@éétmgthafoﬁﬁﬁ&[&aﬁrsﬂﬁs{@inﬁg{ | ayer
to overl Yh@vnngzlﬂi‘Jt i%atat%téd%eﬁﬁe atﬂi’s@mtzéﬂngllayér?mtjgr di[‘1° est%,]t'a‘{?n t% cture
con

having a fourth | engt wher e a sum of Ur t h
length i s EHOEFTYES qﬂ@’“& i lqug’nﬁlteﬁasflml"t@?ﬁ@ lenthenmmuemhmqemnhe total

~ wherei n t kagthiandtequesting iha rivaipesf aisecohdph6id Waskikangs Bdohd feglﬁre udell RBefhe a 1260

net hods of mhdi§deler WVSHEL 1 opprise an oxid
~1tem 10. The a}'hrod o | 74 urth;?rtlfo%fﬁﬁe tg@%%étg drnd %S‘stnﬁe Strr“‘&rf E"’t"?n\géf"é‘fﬂ? lseatar e

" conprises™ ‘F??Wnr?ﬁtbFFFé“féenﬁféﬁdéﬁfQ@fhéQngf@eqeawémtt@t@dﬂqngﬂlse a first contact
and a 'second contact to the resistive structure wherein the desired
resistive val ue_ji S veen. the. first contact and the second
cont'act. Item §%§'Aﬂ%rr§t d&lt? % R dRedsh Paskivg faysr isgp cammripeaifidet or  devi ces
conprising providing a first photo mask having a first feature to forma
first masking ttéﬁwrrh@ﬁ@mtcvdfttan@»thle{ﬁ&h [EslsStlyve structure of
a first device, wherein the first feeate%r?%&:‘lss gﬁmocoalé’fmr?g oxide. act ual :
resi stance value of the resistive structure 15 on the first device; and

provi di ng a setant. ph@mahda&sﬁ%mlawn@gn aeﬁﬁﬁgmaﬂslitﬁzél&dﬁhﬁrefc&nﬂrﬁésr& @gond

masKki I rtion of the resistive structfure of a
seco nlg 0 d el\érsr){%ge st E g’?éhmt?f ga §3t0°81r1r]r[a ¢ ?ng&tsfff”éd cpgactiodhy r‘tSB"“"edE‘I‘“F‘ﬁ% whtein the desired

resi st ancfés“\‘?’éﬁY?B‘et?ﬁnet‘%df’@‘gtmthe‘ﬁ@t@tﬂﬁﬁ@tdjheae@ndtohmctsecond device. ltem 12.
A nethod of formng a plurali ty of sem conductor devices having a resistive
processes conprising determning, for a

structure usi | ural it

first proc essrigeﬁl lghgétteﬂt"%%fi é@lutﬁét’fyu’ésemwllduﬁ@rde‘aws pw@npisisg providimpedirgor t i on
o]t ?hpol w;bt;yzesi\ ha\ang:hgmstﬁaﬁ&tto forrsa SisnRGiEnMaletiSerdfis oftdt péttichl dr b Febiftive ShuPRfet :_Ion
0 e pg [Locess i

of tgg flor8 %te ;%g?estv?v?%%c% ur e:ﬁéij;fmﬁ%%mﬁg §risiengeale %dgerlaséf?@rmbcgrg"ed on
an equati [tyst-deviegpod grovidingmyspoprd Hheto Bpyingrdveoed fedthre kcsfom 4 toad mhsing tafier Of

t he resi svirlyig aéﬁc@ﬂ@ﬂﬁmn&rtlﬁr@BtNe%tr@ttﬁeed‘?kEﬁgdrdgﬁées&ﬂ&%%ys@éoﬂgﬁ%etish.l?e gl 1 St
resisti vgl j?glteruetlzcrmu{ms,l deetvglEj 195{ for a second process resistance
val ue Rp E i e %?1&5’6 S rgfreondhn speopddraice. and a sheet

resi stance value Rs2 for a 25 silicided portron of the poly |ayer;

determ ni ng, fIQ]El 1. h‘@ mefhbdt gortﬂ%g gﬁ%ﬁhtg@f s%l% %gn uctor vé% %I;es%gg a%&ﬁ% uglhg

resistive structure to be nas econ
equat i on®P WPWGSSGS(QS?E*S%QWWMMPW%eShf«ﬁfzesrssm@ velog Rl forengt h of

t he 2@comsilicidsd witiow ef zSIiolyu@’blU i1 23Kk rEdBdndeSvaie G ForaGllciddd§aish é’f'irfe%ol‘&ft’d &e
t he secoggd. 6% é’ n DRI

cture net hod of item 1
and DR2 are sugzito}atyht [ aIp f esf >R &rs tslg’réhe‘ﬂei %%H&%s“v%ﬁt’ﬂﬁm todyg rqafké‘riﬁ’yl%ms
met hod ofey§rbesgd aman ewq@rnemrr OPR1 -a(h @1 BRY/(BsleRyli).f #lerediml iv ashiNtrahoethy REES .

element, and DR is a desired resistance value of the first resistive structure; determining, for a second process,

—+

a sheet resistance value Rp2 for an unsilicided portion of a poly layer, and a sheet resistance value Rs2 for a
25  silicided portion of the poly layer; determining, for the second process, a second length L2 of the second
resistive structure to be masked by a second masking layer based on an equation L2 = (DR2 —

(LT2*Rp2)/(Rs2+Rp2), where LT2 is a total length of the second resistive structure and DR2 is a desired
resistance value of the second resistive structure.

Item 13. The method of item 12, wherein DR1 and DR2 are substantially the same resistance value.
30 Item 14. The method of item 12, wherein DR1 and DR2 are different resistance Values.

Item 15. The method of item 14, wherein a difference between the desired resistance values of DR1

and DR2 is to compensate for process variations between the first and second process.




-Item 15. The nethod of item 14, wherein a difference between the desired
resi stance values of DRI and DR2 is to conpensate for process variations
bet ween thﬁfofi.ofm? osfy3d second process. WO 2004/ 105135 PCT/ddgAR3dd44e07%a4 - 8
Item 16. The nethod of item 15, wherein the process variations conprise
vari ati ons between seniconductor struct@res, other than the first and
second resistive structure, formed using the first and second process,
respectively. [lteatp17he mefed ofdlendd vikreintieprob®s vanhipnedomptide earjatias bsseen

vari at i ONSserGiedHRNds Srudiaids, bih&Qmdh thé &ifst Al QBRI resitive sg&rtdﬁ? rﬁﬁuét'héﬁrg aﬁ@%eﬁﬁcond
resistive structurellteml8 The met hod of item 12, ere| e tota

| ength of PIESIBRENEY: esi stive structure LT2 and the total length first
resistive structure LTI are substantially the sane length. Item 19. The

net hod of it emItLgl 17 ngrnﬁ{hgd &fl?tﬁm Q%Lrelh%@g{ogisgém%tﬁ SI%{%%;‘Q nir-hr%gl %ana 10185

structure LT2 is erent e tot 7St ive
structdre E“FFenﬂfGi’%t?‘@ﬁ?Q@resﬁt‘me of formng a plurality of sem conduct or
devi ces having a reS|st|ve structure using a pIurallty of processes

conprising formn fir nduct ice co ing a firsg
resistive el errggﬁrtnqgar R 0‘%? %? g g‘é Qgﬁﬂéﬁ%h?fé]ﬁ? &ﬁ‘ngﬁsﬁﬁc“ﬁeFﬁW
| engt h of ﬂlelﬁﬁéalieeﬁh%ﬁW@MQLTI@misubmmﬂm@eaansé@gmd seni conduct or devi ce

conprising a second resistive elenment with a second silicide block |ayer
overlying a second |length of the resistive elenent, wherein the first and
second seni cond&R{DrThaEhedal item {2 wherein the ofal lepgth of thesecppigesishypstrpcame E T2 al
speci f i catliffesantaiad tht boeal fehgtisdf thediBst Rbistive stribi@®MY. corresponds to the second
resistive elenent. It is to be understood that other suitable enbodi nents
may be utilized and that logical, nmechanical, chemcal and electrical
changé® nmay beltrmde Avnethrdof foruipen rhirsly dfisamivantietos frvicesthadng agesipfie stficttriesing

i nventiong %ﬂn@hty Gﬂﬂécﬁds&Qamﬂrfsmﬁ‘fohhm@@ﬁﬁ@&ﬁ@&zﬁ&rtﬁgev&c@@&m hﬂ% 4 0 ¢dsdsRale nglgllltOCks

shown in er comnhi ned in a nunmpber of
nmanner s ao%‘ft%g‘@g%'?l?"gwfﬂew Yo hé’sgfﬂg#’i of thg Fes’é‘&"ﬁ ﬁ'ém?i‘lt a?"rf@“‘l“i*ﬁPéﬁ‘t"P n. The
pr ecedi ngse@@Foutinttai dewick cdmprting psicomd résiiiveteleme fudth @ secordisiliting teder Q@Iertoeerbﬁlg kimted

to the s p&@dnfi ﬁeﬁgtfl o tﬁgsres%ﬁfr efleg{eat{‘wﬂ}?eﬁnethghr JQ:?{% d geﬁ?con&&%}‘tdé\%eg havr: gub stantlalays can

i ntended to cover such ternatl ves ca 1 ons equl va

be reksonhinizpe fynptions] auesificaienvnd the st teistivg Qlementrosespyds fetheﬁqq@ldaﬁip@meeﬂr ai ns.
WO 2004/ 105135 9 WHAT IS CLAIMED |I'S: PCT/ US2004/ 000764 1. A net hod of

formng a p| ur Rlbsitd he vdfers@atheIBLR DI eﬂlﬁbﬂnﬁ@& 1620 BPiitiliSddRBd tha Rfgichll Méthahical,

resisti ve e a S COﬂdUCt or eVI ce,
fesistiy e méi %%&Jeﬁegmgﬁ cht%n%%es maynt% maget \61?18}1': deé'u ts%l;ltr?f ﬁ:f)}ﬁ:é) g‘ E@%’}uf"é Olﬂ
resistiv eadélﬁ%l & wilbbeppnrediagpd Fhaﬁge @nctlpnalsltbcpmhpmm thgfﬁglnrbﬁeponlébeaﬁmﬂeewgtbhled) br t he
resi st i vesindddsued MbBerloPmbers ilihosi dRffting Fodn MR|sEER Scobd ¥ the invention. The preceding

20 detailed description is, therefore, not intended to be limited to the specific forms set forth herein, but on the

contrary, it is intended to cover such alternatives, modifications, and equivalents, as can be reasonably

included within the spirit and scope of the appended claims.




desired resistive value on a first plurality of devices to be manufactured
using a first process; -and determ ning a second portion of the total

l ength of $sebEkelsi ve structure to be silicided to '”p@%ﬂ%§¢099 cgesired
resistive value on a second plurality of devices to be manufac ure using a
10 second process. 2. The nethod of clakfh-1, wherein determning the first
portion of the total length conprises the first portion having a first
length, and determ ning the second portion of the total |ength conprises

t he secon g a second length, wherein the first length
represents a longer length than the second | ength when the first process
has a higher sheatmethesofFiraige plubdity of RBiGRBANURED R HRsingl ® 3- The nethod of

> claim1, wherej port on of the Bt al | engt h
conpri ses the P %hfglg E?e%%%‘{]%tg%mf)e\r}%?ﬁ yﬁmﬁé]asé’a‘it? SPmicQuARFtas deyfce; thrgresisiegrudiangt h,

and det erm ni ng t he“¥&e&isingie toetlengn conpri ses the second portion overlying
* a second | engt het@xfnnﬁn@@dés@éd&bsxsh%k%@ wherein the first length represents a
shortey |ength,than i etseconﬂ ]gth when the first process has a | ower
sheet Tesistante nturltlaﬁ EPOLIoR 8 tﬂetﬁ?‘ et the resiftive fiethis ¢p tsfsilicifeditorimplemaiiéreei n
t he second process fesiradgesistivei vaipé erneindt eliratiy oﬁdedbéstﬂeﬁﬁhhufﬁoﬁbédxﬁﬁééﬁ&pw%%s' ine
than the first procggs. 5. The method of claim1, wherein the second
process is to ‘P% | enented on a sane fabrication line as the first
process. 6. Th€ H‘Elgﬁ seprd RorHe Af he tota] lepgihoef theaesistivesiraptyre tp bepgilisited gmpléngent
formation of a fir sthe it cesim@bvalieotiaRghod Pirdlyf of R4 Be MR LR 8T ine a
firstjpmaski ng 25 Isgyog& &Loverly a third portion of the tota r%gth of
the resistive structure Ravi ng a third length, where a sumof the first

| ength and the third length is equal to the total |ength; and requesting

the formati on z:)frha SRR Ok R used to define
a second g 1Erta%/}er to ver fé@%{%?@ﬁ%{%tﬁgﬁ&rpt% lﬁgﬁ et‘éet%tlenﬁt %lt‘pnfeé:%tﬁﬁt of
the resi spt ive s’tIl ?Igthhaé‘s ngghg §peond H°€ﬁ©t’ﬁ1he f%ﬁ‘é?ﬂ@th&msmmaﬂie stdomd second

| engt h apertiehiavibpysetdnd leagilytvherein tedinalengtioreprientt Olomler 138kt tRAGheecoN¥eneth when

2004/ 10538%rst fi8coRihd HRAHMUONALE, fon dl\G IRLAQ OF cliaim 1, wherein

defining the resistive structure conprises %fe‘tefhl ng the reS|st|ve
structure to conprise a first cont act and a second contact to the resistive

strudfure, mher@hmatmoﬁmnaﬁhmsae&tﬂﬂ@gmvf@t t we

first Cog&a&tov %ga%t%%&%%:gﬁe gth (g ee t ﬁfgﬁg?%#%gﬁhpo% L1 eler a%irstt y of
seni conduct or VI CEs C ojm ety féetquﬂéPOYBW@pmtheﬁmdng a
first feBtriguoverlyinggsesemd lngthof thermikienth, wmyﬁfth@ﬁeméngthﬁ@r@entslarsggmr BRfidan of a

resi St i Ve Rebid o Snf ndirkofds EY 1o LSt meature 1s used to
define an act uaF&r esi stanlge value 0o i %sgasnfestk‘?n\%éesgttop PGP on the first

devi ce; and

4. The method of claim 1, wherein the second process is to be implemented on a different fabrication
20  Iline than the first process.

5. The method of claim 1, wherein the second process is to be implemented on a same fabrication
line as the first process.

6. The method of claim 1, further comprising; N

requesting the formation of a first photo mask having a first feature used to define a first masking
layer to overly a third portion of the total length of the resistive 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
30 length,

25




10 providing a second photo mask having a second feature to forma second
maski ng | ayer overlying a’ second portion of the resistive structure Ff a
second dey, in the second feature is used to de %7@@

resi stance‘l)v\fl)glf}%\é%s{jgt he resistive structure on the secon evs?gbé% .

met hod of formng a plurality of sem conduct or devi ces having a resi stlve
structure using a plurality of processes conprising: determning, for a
first process, 7aThdmathodofeliing f avheeinafinire BRpesistifectrucame awﬁ@hde% defisiegithpesidiveon of‘

a poly | a¥ggcture t@%pﬁsesa@s@%nfa&%h@éf @%@c&ﬁ%!:t'ﬂ@thﬁ%&st{vggnu&n@ | rg%%le&% 1%%1%[]? of

the poly | termnin first process,

the first Valées‘Fg’fais‘%ﬂ?Wﬁ“c qﬁrgc?néacbagdﬂlagmcg}yac maski ng | ayer based on an
equation L1= (DRl - (LT1*Rpl)/(Rsl+Rpl), where LTI is a total length of the
resistive & emanhmendlch e b §lumgg§4em%9nda&§r'd%9ge AR

resistive structure, det secon a sheet resistance
val ue Rp2 for &mvidigp ﬁistﬂhﬁeﬁ%@ﬁm&ﬁﬁr%fea@femoyna@&madmlayemvdﬂ)ang@Mt

resi stance val ue Rﬁgorh&f ofareﬁhﬂvhSd'udlﬁﬂOPQﬁ&tld@ﬁcaeofvh&dﬂﬁR@%%ﬂea#\@e%ﬁﬁﬁsed to deﬁngi an
determ ning, for t sec a_.secon e 0 e secon
resistive structureg‘fma?ﬁmsq‘méo‘f?%aotstﬁérese\sn¥eS %’ﬁ W& pbased on an

equation L2 = pORging 2 {eLond piRtyayask Rs@s Re2dnd feaumaeo tormh I@c@nd naskingtlgkr dvelypela  Of

the second resi stlveecsad@u.%wf@maéaﬁu@?@uch&@a%&dﬁ%ermfeﬁﬁﬁa‘é Xﬁ!wb&@ of the
secongore3|st|ve stésgg ure. 25 10. A nethod of form |tyo
c é\‘ignﬁ

seni conduct or devi g FrPEETEnrpaue thiec st s né"“ﬁ‘f"ﬁ%ﬁ"ﬁy of

processes conpri si ng forming a first sem conductor device conprising a

first resistiv 3 ck laver qverlyi.ng a
first length of6 the resi st|€ 'ér%ﬁt%eitsfrﬁ%ndﬁ g?wn%es(r)lhﬁwmg%reeécl% g‘é’g}ﬁeésdnﬁ%uct or
devi ce cOPHFRIY PimEPoesses eramiiging esi stive el enent with a second silicide 30

bl ock | ayer ovesidnyining fﬁ' a&iﬁ@ﬁ&ﬁss' @éﬁéﬁtﬁsﬁﬁm& ﬂﬁxe'i@?foﬁddﬁﬁh&&eﬁg&mn of W&y Bl the

first and second se gga S subst t he same
functional specifich SGeté?? ?‘ﬁé( ]%’Sg?maﬂggﬁ?eé??ﬂt/‘%“‘gﬁ’é#& {&or r esponds to
t he s¥cond r esda@gmlmeg,écbr@q@m process, a first length L1 of the first resistive structure to be masked by a

: masking layer based on an equation

L1= (DRI -(LT1*Rpl)/(Rs1+Rpl), where LT1 is a total length of the resistive element,
a,‘nd DRI is a desired resistance value of the first resistive structure;
determining, for a second process, a sheet resistance value Rp2 for an unsilicided portion of a poly
20 layer, and a sheet resistance value Rs2 for a silicided portion of the poly layer;

determining, for the second process, a second length 1.2 of the second resistive structure to be masked
by a second masking layer based on an equation L2 = (DR2 — (LT2*Rp2)/(Rs2+Rp2),
where LT2 is a total length of the second resistive structure and DR?2 is a desired resistance
value of the second resistive structure.

25 10. A method of forming a plurality of semiconductor devices having a resistive structure using a
plurality of processes comprising:
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
30 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.




