METHODS FOR FABRI CATI NG AN ELECTRI CALLY CORRECT | NTEGRATED Cl RCUI T

TECHNI CAL FI ELD 100011 The present invention generally relates to nethods
for fabricating an integrated circuit, and nore particularly relates to
met hods that include determning | ayout sensitivities for fabricating an
electrically correct integrated circuit. BACKGROUND [ 0002] Mbdern
integrated circuits (1Cs), can include mllions of transistors fabricated

in and on.a_seni conduct subst r at king a lithographic mask to
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variety of filters, checks, and nodifgeaijons before being taped out to a
y , dcireait
mask. ldeally the process results in a mask that can be manufactured
(l'ithographically printed) without defects and in an integrated circuit
that is electrically functional. [00031 The |ayout nmay contain standard
cells and standard device designs as well as nechgll and dev;ce desi gns,
and nmust conply with rigid design . t hat; A ncl ude m ni num feature si ze,
m ni nrum spaci ng bet ween devi ce gggﬁ@ﬁ@%g‘gﬁél%he l'i ke. An evolving |ayout
likely passes through multiple sinmulations, nmany of.mh!ch ar e tlﬂE.
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lit hog'fa%l?i'@ht%,geérf&%tﬁceﬁ@%r&@ﬂn@?a@&}Cil\(:%ft! ability and yield is pattern
mat ching. Pattern matching is used to determine |ithographic or
printability problems. Printability problens are problens in which a
pattern on a mask, for exanple a particular array of Llneg andlsfﬁces, o
rocess. I n pattern matening o nol i K GPRURRt t e ns that are known to cause
printability problens are identified fromdifferent product |ayouts. These
patterﬁmOQprﬁmakkmhﬁqymﬁamdcﬂﬁSMGQﬁbﬁlamdmdeﬁmgﬂmk?Qhﬁﬁaﬁﬂiﬁmﬁ&g&ﬁhp@&ﬁernS
in inmplenmenting future designs. In practice an evolving |ayout design can
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simlar to library’patterns are ¢hanged-or Tepl’aced.
being taped out to a mask. Ideally the process results in a mask that can be manufactured
(lithographically printed) without defects and in an integrated circuit that is electrically

functional.

[0003] The layout may contain standard cells and standard device designs as well as new cell
and device designs, and must comply with rigid design rules that include minimum feature size,
mimimum spacing between device elements, and the like. An evolving layout likely passes
through multiple simulations, many of which are time consuming. Short cuts are available to
reduce simulation time, and hence cost, without sacrificing accuracy of the design. One method
for providing approximate bul fast evaluation of sensitivity of the layout to lithographic effects
that can affect variability and yield is pattern matching. Pattern matching is used to determine
lithographic or printability problems. Printability problems are problems in which a pattern on
a mask, for example a particular array of lines and spaces, cannot be accurately reproduced on a
semiconductor wafer by a lithographic process. In pattern matching single layer patterns that
are known to causc printability problems are identified from different product layouts. These
patterns form a library and designers and design tools avoid these patterns in implementing
future designs. In practice an evolving layout design can be subjected to pattern matching
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[ 0004] Al though pattern matching can be successfully inplenented to avoid
nost printability problens, pattern matching does not target nmulti-Iayer

| ayout patterns that can cause electrical problens in the conpleted IC
Accordingly, it is desirable to provide nmethods for fabricating an
integrated circuit that targets electrically correct |ayouts. In addition,
it is desirable to provide methods for fabricating an integrated circuit
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invention will becone apparent fromthe subsequent detailed description and
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present invention will hereinafter beZdescribed in conjunction with the
following drawing figures, wherein |like nunerals denote |ike elenents, and
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[0009] FIG | depicts schematically, in cross section, a portion of a

sem conduct or device illustrating a nodeling problem [0010] FIG 2 depicts
schematically, in cross section, a portion of an integrated circuit
illustrating a nodeling problem [0011] FIG 3 illustrates, in flow chart
form nmethods in accordance with various enbodi nents for fabricating an
electrically correct integrated circuit; and [0012] FIG 4 depicts, in plan
view, g.portion of an integrated circuit illustrating possible _
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nodel s for sinulating standard cells are well known. 100151 As the
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the like. For exanple, SiGe may be inserfted under the channe an
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channel, region.of the d?vLce. , )
thereof that is similar to the first standard design element or arrangement thereof. A mask set is
generated using the arrangement of the plurality of standard design clements or any changes

thereof and is employed to implement the logical design in and on a semiconductor substrate.

BRILF DESCRIPTION OF THE DRAWINGS

[0008] The present invention will hereinafter be described in conjunction with the following

drawing figures, wherein like numerals denote like elements, and wherein

[0009] FIG. 1 depicts schematically, in cross section, a portion of a semiconductor device

illustrating a modeling problem;

[0010] FIG. 2 depicts schematically, in cross section, a portion of an integrated circuit

llustrating a modeling problem;



[ 0016] Al though the standard sinulation software and ti m ng nodel s may be
able to nodel the effect of these steps for an individual device, they are
not able to accurately nodel all the 4 interactions of the device with
adj acent devices and structures, nor are they able to accurately nodel all
the effects of position of a die on a wafer with the resulting differences
in processing attendant with that position. [0017] FIG 1 depicts

schemat,} | Vi d Ny CHPSS Section, a_.portion of em conduct or devi ce 20
Shac O] Mgk " SIRE RS Ry R BB Aothssi b 260N ey i yarions
p- chanrgiboMafe ity @B EbsicMlingah dedticlyoSouifRef8d GRudZyAnNd a spaced apart
drain region 24 fornmed in a sem conductor substrate 26. A channel region 28

lies at the surface of the substrate between the source and drain. A gate
el ect r 64H280 Tdterh depdcts.na Ramnier. 4 peylion oA intcesuph eewdilfussatinghpossibinnel
regi on I Hel o \ , ctri 1 solation region 34 such as
shal | o%gﬁlgﬁtc sﬁgdgﬁgfg':bg%%{) @ﬁ‘eﬁb’{s‘]‘i‘glﬁﬁg@é@gg‘% C%@F%lm the drain by a distance
i ndi cated by doubl e headed arrow 36. Isolation region 34 serves to isolate
MOS transi stor 21 from adj acenDEdaVLERDESORIATIONSt rated). I f source region
22 and drain region 24 include eSi Ge, they provide a conpressive

| ongi t udi.nal ~stress on channel region 28 and enhance the nobility of
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t he nmoHECHIOE tasUwEndbytans cxpicsssd argmplierithedry Misecniadaindhe dreseding atchoinal
sof t wake a Mgl | . : |- _accurately nodel the effect of
sl a o PSRl & AP R S oy result i a
defective or sub-standard integrated circuits because the nobility and
hence {Wd4paiss wited pbmel stodern2ihtegeptedeirdvdis 1EHanan tihdudoahlions etirgissstors.
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shal | O‘s’i’atﬁ e(?c(% Sias._ol aﬁi on (sTe region. In accordance wi th one enbodi nent
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t he DSlbanasidegepelihaldbyicé.he i nteraction of two adjacent stress liners in
conbination with eSi Ge regions and intervening STI. Accordingly, relying
only an d dels and sinulation may result in a defective or
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enbodi ments of nmethod 100 for fabricating an integrated circuit (I1C) having
an electrically correct layout. Method 100 begins as illustrated in start

bl ock 105 and then proceeds in block 110 by providing a | ogical design for
the 1C being fabricated. The | ogical design is inplenented in a prelimnary
circuit layout that includes an arrangenent of a plurality of design | ayout
patterns including elenments such as transistors, standard cells, snall

| ogi ¢ bl ocks, standard design elenents, and the like as illustrated in
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100201 As illustrated in block 200, the library of elenent patterns is
derived by identifying |ayout patterns that have electrical properties that
devi ate from nodel ed properties. The |layout patterns can be identified by
fabricating physical test structures, neasuring device and circuit
paranmeters on those test structures, and conparing the nmeasured paraneters
to paraneters predicted by standard device and tim ng nodels. The physi cal

test structures can be, fol anpl e, .sem conduct or devi ces fabricated using
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change d dheq varpations. in. the st _structures are selegted
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further, possible perturbations can include changes in channel |ength, L,
as indi cated by doubl e headed arrows 382 for p-channel MOS transistor 52
and doubl e headed arrows 384 for n-channel MOS transistor 54. Although not
illustrated in FIG 4, other possible perturbations that can be

i ncorporated into various test structures include but are not limted to
changes in the nunber and/or size of contacts to the source and drain
regions, the distance fromthe active areas to the dual stress liner
boundaries, and the like. Simlar test structures can also be |ocated at
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di fferent ranges can be established. As illustrated in block 220, the

met hod i n accordance with an enbodi nent continues by determ ning a range of
di fferences fromthe nodel ed characteristics that are considered to be
acceptable, that is, which would not adversely affect the performance of
the 1C being fabricated. D fferences that exceed some determ ned threshold
anount are deened to be unaccept abl e [0023] The rret hod in accordance wth

one errbo ipent co nues .as stra box 130 . det er m ni ng,
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a threshol d ampbunt, changes are made to that element or its arrangement
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120. |If the nodi fied el enment is deened to be acceptable according to the

criterP®di6t pox 130, the sane change is applied to any design el ements and
its arrangenent thereof that is simlar to the tested design el enent and
its ar i egt nd
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vari ous changes can be made in the function and arrangenent of elenents
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layout patterns that have electrical properties that deviate from modeled properties. The layout
patterns can be identified by fabricating physical test structures, measuring device and circuit
parameters on those test structures, and comparing the measured parameters to parameters

predicted by standard device and timing models. The physical test structures can be, for
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CLAIMS What is clainmed is: |I.A method for fabricating an integrated circuit
conpri si ng: providing a I ogical design for the integrated circuit,
the logical design including a plurality of elenents; devel oping a
library of element patterns derived by identifying [ayout patterns having
el ectrical properties that deviate from nodel ed properties, the library
further including a quantitative neasure of deviation from nodel ed

e th: e S NI I R RITEN

wi th caengifslewrich %Fﬂéaltﬂﬂﬁoéﬁﬂi{%mri Th At \iPmERAHH e 2HIQLNEF g&ﬂ?rb@d B ©

acceptable in the [ogical design; nodifying el enents that are not

accept anire fully below. Feesramplé, tee wanaglbcteen adipbetdnpiniy dobed toggins ad vadied gn

usi ng ttlnaesp%lcﬁmtt\%ee?{in%giii)]; idg}gcdell‘e%ﬁ)%gtalsﬁi adjacent STI regtons is varied, the physical
boundaries of layout patterns are changed, and the like. The variations in the test structures are
selected to mimic changes that might be encountered in the IC being fabricated and allows the
measuring of the effect of stress-induced or other stimulant-induced changes on the measured
parameter caused by the changing of spacing and other perturbations. The structures are
designed to detect effects that have not been modeled and effects that cannot be accurately
modeled. The variations in the test structure can involve changes in multiple layers in the
device processing. For example, changes may be made in size and/or location of isolation
regions, impurity doped regions, polycrystalline silicon gates and interconnects, metal

interconnects, contact size and number, and the like.

[0021] FIG. 4 depicts, in plan view, a portion of a semiconductor IC 50 similar to that
depicted in FIG. 2 that illustrates some, but certainly not all, of the perturbations that can be
incorporated into various test structures. IC 50 includes a p-channel MOS transistor 52 and an
n-channel MOS ftransistor 54. A shallow trench isolation structure (STI) 58 (shown in bold
lines) serves to electrically isolate the two transistors. Embedded silicon germanium (eSiGe) 60
has been employed with p-channel MOS transistor 52 to enhance the mobility of holes in the
channel underlying gate electrode structure 66. Source and drain regions 70 are spaced apart on
opposite sides of gate electrode structure 74 of transistor 54. To avoid complicating the
FIGURE, a number of elements have not been depicted in this view such as sidewall spacers,
the source and drain regions of transistor 52, the details of source and drain extensions, and the
like. The edges of compressive stress liner 78 are indicated by the line 178 and the edges of
tensile stress liner 80 are indicated by the line 180. Some of the perturbations that can be
implemented in fest structures that are to be fabricated and measured or that are to be
extensively simulated and modeled include perturbations in the borders of the STI and in the
borders of each of the dual stress liners. For example, either of the boundaries of ST1 region 58
can be moved in either the plus or minus x direction as indicated by double headed arrows 158
or in the plus or minus y direction as indicated by double headed arrow 160 for p-channel MOS

transistor 52 or by double headed arrow 162 for n-channel MOS transistor 54. Moving the
7



enpl oying the mask set to inplenment the | ogical design in and on a

sem conduct or substrate. 2. The nethod of claim1 wherein the step
of devel opi ng conpri ses neasuring electrical paranmeters on sem conduct or
test devices and conparing nmeasured paraneters to results generated by

st andard nodel s. 3. The method of claim2 wherein the step of

devel opi ng further conprises: adj usti ng physical properties of the
t he effect .on . the measured

ttd ni n rapeters; .and
dot er mPHITGTY Ao THUSAE TSR Do tmagtruosr et at ome d ey Ve el dted
physi calngstorerdingsriande @El@MBhirlﬁlsrcﬁﬁ whdgdd RoPRAIH BlinBRATAMRUEL 50113?1%!;3'1‘&9
within a specified range. The nmethod of claim 3 where

step oflresd)iinst ﬁﬁgmddh@,tqng}écs s@mdgnehgo in the plus or minus x direction as indicated by

double headed arrow 278. The overlap between the compressive stress liner and the tensile
stress liner is generally fixed, so moving one stress liner in the x direction generally also implies
moving the other stress liner in the same direction. The perturbations can further include
moving the boundary of the compressive stress liner in the plus or minus y direction as
indicated by double headed arrow 378 or moving the boundaries of the tensile stress liner 80 in
the plus or minus y direction indicated by the double headed arrow 380. Still further, possible
perturbations can include changes in channel length, L, as indicated by double headed arrows
382 for p-channel MOS transistor 52 and double headed arrows 384 for n-channel MOS
{ransistor 54. Although not illustrated in FIG. 4, other possible perturbations that can be
incorporated into various test structures include but are not limited to changes in the number
and/or size of contacts to the source and drain regions, the distance from the active areas to the
dual stress liner boundaries, and the like. Similar test structures can also be located at various
positions on the semiconductor wafer to measure the effects of process variation, for example
the differences in chemical mechanical planarization (CMP) results or deposition conditions,
across the wafer. The library of element patterns can also be identified by detailed modeling
and simulation of the physical test structures and comparing results of such detailed modeling
and simulation with results of standard modeling such as SPICE. While such in depth modeling
is available for use on small scale test structures, its use on the entire IC would be prohibitively

time consuming.,

[0022] Referring again to FIG. 3, as illustrated in block 210 the method in accordance with
one embodiment continues by determining a quantitative measure of the deviation of the
measured parameter from the modeled parameter. If measurements made on test pattern
variations fall within a predetermined range, those similar fest patterns are mapped into a single
performance group or bin. For example, if the change in some spacing on the test device results
in a change of 3% or less, all such test paiterns are considered similar. Such a change in
spacing that produces a change of less than 3% from the model predicted measurement might
be considered to be of no significance. The number 3% is used here as merely an illustration; in

practice, any predetermined range can be used. Multiple performance bins corresponding to
8



spaci ng between features of the el enent and neasuring the effect of stress
on the nmeasured paraneters caused by the changing of spacing. 5.
The nethod of claim3 wherein the step of determning in response to the
conparing conprises determ ning whether nmeasured paraneters falling within
the specified range are acceptable for the | ogical design. 6. The
met hod of claim 2 wherein the step of neasuring el ectrical paraneters

conpri neasurin he eat aci nthe | ectrical

oo e Dy O AR OSSR TEL 1 & (PSRG0T oSG b s it 1 ng
el ect rizgalenpadiaiei €GO HyS Qi%leﬁ‘i%ﬂﬁb{’{ ' J‘glahgte &t feedredes da¥hcand Oiﬁééélé'ﬂ" on
a sem conduct or substrate on the el ectrical paraneters.

net hod cBfragicEstis thagaer wingideisd tabe pCC@Plabbvémbp; which WQubi sotydeangy |a§fe@ 1 he
detai | %gl Iﬁl‘?ﬁiﬁ{ %:QQ 1ﬁ1é“i’c Solemél 1%%119296(? f ﬂlﬁglcqcegcharttl ecx%!ee sm Hcimmme(? (T?Illcs}ho?d with

an el efrent pa
amount are deemed to be unacceptable.

[0023]  The method in accordance with one embodiment continues as illustrated in box 130 by
determining, in response to the comparison done in box 120, whether the element is acceptable
in the logical design. The determination is made with consideration of the quantitative measure

determined in box 210 and the determination of an acceptable range of differences of box 220.

[0024]  The method leads to decision box 135. In accordance with the determination made in
box 130, if the element and its arrangement with respect to other elements is determined not to
match an element of the library of element patterns or is otherwise deemed acceptable in
consideration of the quantitative measure determined in box 210, that element is passed to box
160 to be used in generating a mask set as discussed below. In further accordance with this
determination, as illustrated in box 140, if the element or its arrangement to other elements
matches an element of the library of element patterns and is determined not to be acceptable,
that is, the element or its arrangement with respect to other elements would be expected to
cause a deviation from expected modeled parameters by more than a threshold amount, changes
are made to that element or its arrangement. The changes can include, for example, changing
the spacing between an impurity doped region and an isolation region or any of the other
perturbations discussed above, and can involve multi-layer layout pattern changes. The
modified element is then subjected to the comparison of box 120. If the modified element is
deemed to be acceptable according to the criteria of box 130, the same change is applied to any
design elements and its arrangement thercof that is similar to the tested design element and its

arrangement with respect {o other elements.

[0025] The clements and their arrangement with respect to other elements that have been
determined to be acceptable in the logical design and the modified elements and their
arrangement to other elements that have been determined to be acceptable are used to gencrate a

mask set as indicated at box 160. The mask set implements the logical design in an electrically



9. The nethod of claim1l wherein the step of generating a nmask set

conpri ses nodi fying an el enent by nodifying a physical spacing if the
elenent is determned to cause a quantitative nmeasure of deviation greater
than a threshol d anount. 10. A method for fabricating an integrated
circuit conprising: identifying a library of |ayout patterns that
exhi bit electrical characteristics differing from nodel ed characteristics;

erturbin hysical . paraneters.of the |ayout patterns to determ ne a_range
b accapban T fit i BRBT iR St Boan b0t alfis aih asbipdont e

est abl ihghd Fgnangdigéd.m nary design for the integrated circuit, the
prelimnary design including a plurality of design |ayout patterns;
comparing the plurality of design layout patterns to the |ibrary of |ayout
pat t er h4028hd Abrindigafecbiin thoe pTQrdki wythed idecsingrictedyyuemplayiner the b‘@alrlsEg a
simlarity t.0: J.hrary. of | t Ratterns,ascertaj ni n et her
the. r atgubal® i B £oo IDBLLRE flobe e MIS) a88e S RS b il AL e

di f f er @naed on a semiconductditisyiareg t he design | ayout pattern of any design

| ayout pattern that exhibits an unacceptable range of differences;

[0027]  While at least one exemplary embodiment has been presented in the foregoing detailed
descriplion, it should be appreciated that a vast number of variations exist. It should also be
appreciated that the exemplary embodiments are only examples, and are not intended to limit
the scope, applicability, or configuration of the invention in any way. Rather, the foregoing
detailed description will provide those skilled in the art with a convenient road map for
implementing the exemplary embodiments. It should be understood that various changes can
be made in the function and arrangement of elements without departing from the scope of the

invention as set forth in the appended claims and the legal equivalents thereof.

10



establishing a mask set for the integrated circuit conprising a plurality
of design layout patterns including any design |ayout patterns that have
been nodified; and enploying the nask set to inplenment the | ogical design
in and on a sem conductor substrate. 11. The nmethod of claim 10

wherein the step of identifying conpréﬁgﬁgidentifying | ayout patterns

exhi biting stress induced differences Pectrical parameters. 12. The
nmet hod of claim 10 wherein the step of perturbing conprises: changing

physi calwhsupdah&asisof a | ayout pattern; measuring el ectrica
characteristics of the |ayout pattern with changed physical boundaries; and
grouping |ayout patterns having simlar electrical characteristics.

13. The net hodl-of 4pgiheddor sheeating anHategratad ciicuit dempiifipggng conpri ses
measuring el ectrical characteristics on test structure |ayout patterns.

. Th h Qf: i 1), i n.t.he ste 1 iLfyjhg. co rhﬁgs
model i g o ecth PeariechTeEe ARRREbTut Ateghal bl ORI AdipapRLbnES
plurality of elements;

developing a library of element patterns derived by identifying layout patterns
having electrical properties that deviate from modeled properties, the library further

including a quantitative measure of deviation from modeled properties;
comparing elements in the logical design to a library of element patterns;

determining, in response to the comparing and with consideration of the

quantitative measure, whether the elements are acceptable in the logical design;
modifying elements that are not acceptable;

generating a mask set implementing the logical design using the elements or

modified elements;

employing the mask set to implement the logical design in and on a semiconductor

substrate,

2. The method of claim 1 wherein the step of developing comprises measuring
clectrical parameters on semiconductor test devices and comparing measured parameters to

results generated by standard models.
3. The method of claim 2 wherein the step of developing further comprises:

adjusting physical properties of the test devices and determining the effect on the

measured parameters; and

determining the quantitative measure of deviation caused by the adjusted physical

properties and grouping results in measured parameters falling within a specified range.
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15. A method for fabricating an integrated circuit conprising: providing a

| ogi cal design for the integrated circuit; i npl ementing the |ogical
design in a prelimnary circuit layout using an arrangenent of a plurality
of ' standard design el enents; conparing the plurality of standard

design elenents and the arrangenent thereof to a library of nulti-Iayer

| ayout patter n‘g t Elg][e “ﬁ%{w %@ggnﬁf‘%?‘ﬁi‘h@ﬁ st Ogﬁ‘éﬂél%‘"@ W@H%ﬁ?se@aég‘é%t rical
par anet epseid Bdwdid fefurds ATMADERLA R ATREES e effect of stress ol BGashefhange
to a first standard design el enent or arrangenent thereof that natches a
mul ti - | @yemedtery outseghy tierahanging hésgacipgary to reduce the difference from
nodel ed paraneters; appl ying the change to any of the plurality of

st andard desi el.enent, d.t.he, arrangenment s .t.her eof ’t.hat is simlar to
The 11t ot andar d WaSt G Sieaiii: Pbr T RaRGR G Searedr Fspoieto e
gener at icogparif@sdnsities dekRgninyeyiaticangasmod pahmhes pligakidiy (ef spstiandar d

design el enents and any changes thereof; and enploying the mask set to
i npl emeftnEeEe pesgptable forgbe giahdeyr-on a seni conduct or substrate.
6. The method of claim 2 wherein the step of measuring electrical parameters

comprises measuring the effect of feature spacing on the elecirical parameters.

7. The method of claim 2 wherein the step of measuring elecirical parameters
comprises measuring the effect of device location on a semiconductor substrate on the

clectrical parameters.

8. The method of claim 1 wherein the step of developing a library comprises
detailed modeling and simulation of the electrical response associated with an element

pattein.

9. The method of claim 1 wherein the step of generating a mask set comprises
modifying an element by modifying a physical spacing if the element is determined to cause

a quaniitative measure of deviation greater than a threshold amount.
10. A method for fabricating an integrated circuit comprising:

identifying a library of layout patterns that exhibit electrical characteristics

differing from modeled characteristics;

perturbing physical parameters of the layout patterns to determine a range of

acceptable differences from the modeled characteristics;

establishing a preliminary design for the integrated circuit, the preliminary design

including a plurality of design layout patterns;

comparing the plurality of design layout patterns to the library of layout patterns
and for any of the plurality of design layout patierns bearing a similarity to any of the library
of layout patterns ascertaining whether the range of differences for that design layout patiern
is an acceptable difference;

12



16. The method of claim 15 wherein the step of making a change conpri ses
changi ng the spacing between an inpurity doped region and an isolation

regi on. 17. The method of claim 15 wherein the step of making a
change conprises maki ng a change to nore thanhone LayFr_oflghs fLLst
standard design el.ement.. . 18. The thod of claim urt her

conpri si ng thgmggléﬁﬂn%ﬁwafk?&gyilw%a%tfeé*% HPW{%HEH Yoyt pHErhhal exiibiap ci reuit
llayout ti@adRbebiE agydd dirakhddst y probl ems. - 19. The method of claim
15 further conprising the step of developing the library of nulti-I|ayer

| ayout patterns by identifying |ayout patterns having electrical properties
that devi ate festlinboekawshegper theageprated circuit c@Bprisiiea pletdvy obdesednai m 19

uher ei n 5181 SAER, O HEE 040G, C AIRL! SE8TRAR H Wkl RIS GG €T On @

physi cal conduc

employing the mask set to implement the logical design in and on a semiconductor

substrate.

11. The method of claim 10 wherein the step of identifying comprises identifying

layout patterns exhibiting stress induced differences of electrical parameters.
12. The method of claim 10 wherein the step of perturbing comprises:
¢hanging physical boundaries of a layout pattern;

measuring electrical characteristics of the layout pattern with changed physical

boundaries; and
grouping layout patterns having similar electrical characteristics.

13. The method of claim 10 wherein the step of identifying comprises measuring

electrical characteristics on test structure layout paiterns.

14.  The method of claim 10 wherein the step of identifying comprises modeling

electrical characteristics of simulated layout patierns.
15. A method for fabricating an integrated circuit comprising:
providing a logical design for the integrated circuit;

implementing the logical design in a preliminary circuit layout using an

arrangement of a plurality of standard design clements;

comparing the plurality of standard design elements and the arrangement thereof to
a library of multi-layer layout patterns that have been determined to produce measured

electrical parameters that differ from modeled parameters;
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making a change to a first standard design element or arrangement thereof that
matches a multi-layer layout pattern of the library 1o reduce the difference from modeled

parameters;

applying the change to any of the plurality of standard design elements and the
arrangements thereof that is similar to the first standard design element or arrangement

thereof;

generating a mask set using the arrangement of the plurality of standard design

clements and any changes thereof; and

employing the mask set to implement the logical design in and on a semiconductor

substrate.

16.  The method of claim 15 wherein the step of making a change comprises

changing the spacing between an impurity doped region and an isolation region.

17. The method of claim 15 wherein the step of making a change comprises

making a change to more than one layer of the first standard design element.

18.  The method of claim 15 further comprising the step of applying pattern

matching to the preliminary circuit layout to determine printability problems.

19.  The method of claim 15 further comprising the step of developing the library
of multi-layer layout patterns by identifying layout patterns having elecirical propertics that

deviate from modeled properties.

20.  The method of claim 19 wherein the step of developing comprises measuring

device parameters on a physical semiconductor test structure.
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