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For very large scale inregmted (\ ' l .SI) circuit and system-on-2-chip (So(') maiiuiaauriiig. i t  requires 
transferring the desired circuit 1ayo.its onto the waiers through lithugraph) proccses [ 1-31 I l o w w r .  the 
exposure on w i e r  has distonioii.; due to the proximity eflccts [ l - 3 ] .  ,4s tlic niiiiimum feature sizes 
continue t o  shrink. the misinatch hetwr.cn the desired pattern 2nd the aitu31 result on wafer i s  no longer 
ignorahle In the mid- I Y 9 0 ~ .  the progrcs.;ion of m"1er tentiire . i x s  under \loore', La\r approached and 
e\cntu311) crossed the dimenhions o i  the w3vcletigih u>ed for lithography. Since the I80 nm technolog) 
node. imaging features sniilller thnn a wavelength would now he routine fur a11 iritical layrn 11-31, Ilcncc, 
a correction of  mask patterns hetuccn circuit and post cupoiure result is neLessary lor uhtaining a better 
agreement. Optical proximity correction (OPC) i s  the process 01' mudii) ing the polygons that are drawn 
hy desipwrs to compemate for thr. non-idcol propertic.:. of the IitliogrJpIiy process. C i w i  the h3pes 
desired on the u&r. the musk i s  modilicd to uiiprove the reproductiun o i  the critical geometry. I his is  
done hy dividing polygun edges into s m d l  segnictits 3nd moiing the sepients around. or hy adding 
:tdditional siii311 polygons tu striltegic locations in tlic lavout. Various OPC techniques h3w heen 
d~~e loped ,  which ciln he grorsly grouped into either rult.-h3sed or model-based [ 1-31. The inodcl-hmd 
OPC techniques modily whole 13you1 by the calculntions o l  euperimental corrccted models [?I. hlodcl- 
based OPC i s  c3pabk of more gcncr:il corrections, hut require longer computing tiin', nnd psnition ot'the 
.iinul~tiun doninin tunc to time. Rule-based techniques iire an exteiisiun o f t l i c  methods used fur ni3ntial 
OPC [31. .They are much iast and thereiorc may directly appl! tu 311 entire layout ior setniconduclor 
nianuf3etiiring: howe\er they stronplv depend on empirical Lnuwledgc ior an 3ceurate currection. 

kur rule-based OI'C, mnny additional small polygons arc generated by nile3 tu compinl;ite for mask: 
huuewr U'S c m  nut decidc the >ILC and suitahlc position of these polygons without any empirical 
knowledge. In th is  nark, wc l i)r thc tirst time develop dn intelligent OP(' approach which cumhincs the 
genetic algorithm ( ( i .4~ .  the rule-bnied technique. ;ind conw"na1 model-b;i.;ed correction mcthoJ to 
pcrtiirm the mask correaiun in suhu~ovelength er3 Basic idcn 15 that we apply the GA and the lithography 
iimulator to lind out the best s i x  and position lor a coinplas 13yout with thuee additional pattemi which 
gcncrilted by nileJ First of all, 3n original Iayoiit is  corrected with nile% the corrccted layout is  then 
partition into sevcwl suh-domains l o r  each suh-doinain. ci/e and polition o i  thost- added patiems are 
optimixd with respect to their s i l e  and position using the (3.4 algorithm [4]. 13)  solving a two- 
diinensionsl Hupkin equation \\ ith Fourier transiomintion. n lithography simulation i s  pcrforincd and the 
calculated rr'sults arc used i n  the ca1cii1ation o f  fitness of CiA Depending on the diniencion o i  layoiit. 
thcre are at least hundred:. of geometry p3tic~ii h a w  tu he optimized. This appr0nr.h accumuliiles the 
loyout's expsricnce. reduces the requirement o f  empirical knowledge ior performing OI'C' in IJYOU~ ma&. 
and etiectively achi<ves the ru le-hwd correction Fig. I shows several siniplc testing layouts witliout 
applied m y  rcsolution corrcctioii. t ig. 2 shows the corresponding cxpowii itiiage. It iJ  t)hvious that there 
3re m n c  didonions betacen urigin:il I;iyout and 3crinI in i3p in each comer, and this n i q  cause some 
uiicxpectcd mistake in the fabricition ufthe 1a)out. Figs. 3 and 1 dliow tlir' OYC corrected layouts and the 
\inidation results o i  layouts with the proposed intelligent OI'C method. This approach cm apply to 
JitTcrent lithography process. such 3s the I. and (;-line Steppers and DL'\'. 

A compiitationdly intelligent OPC has been proposed lur hyout mask in sub\vawlcngth UJ. We 
believe that ihir nicihudolugy henelit the TCAD EC'AI) tools and the design 3nd fabrication o iVLS l  SOC. 
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Figure 1: Three testing layout patterns before OPC. The line width of the right figure is equal to 180 nm. 
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Figure 2: The simulation results of the testing layout pattems of the figure I .  The contour level setting for 
the interface between two regions is 0.3. 

Figure 3: The testing layout patterns after the OPC with mosed method 

Figure 4: The simulation results of the testing layout pattems after the OPC shown in Fig. 3. Corrections 
for the corner distortions are found. 
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