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Bright and dark figure method for OPC and its experimental research
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Abgract: Opticd proximity correction is an dfective and essentid tool in submicron pho-

tolithography. In thispgper ,based on ffe theory of wavefront engineering ,we presente a new ocorrection
method to reduce proximity efects by adding bright and dark figure or feature on the mask and andyzng
the mechanism for correcting proximity efect. Some 0. %1 m features have been got by usng the new
oorrection method in a | line projection system which can only fabricate 0. T# mfigure without OPC. The

satified experiment results are obtained and the advantages or disadvantages are discussed by usng
different OPC method.
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Fig.1 a- square contact and its aeria image ,b - spectrum of idea image on horizonta axis,c- spectrum of aerid image on

horizontd axis,d - gectrum of ided image on diagond axis,e- spectrum of aerid image on diagond axis,f - OPC

mask and aerid image ater OPC,g- spectraof aerid image on horizontd axis and diagond axis by usng new OPC
method ,h - defocus andys's (design feature sze=450nm,NA =0.5 0 =0.5 ,threshold=0.3 A =365nm)
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Fg.2 a- dedgn mask ,b- correction mask ,c - smulation results before OPC ,d - smulation results a&ter OPC
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,C - printed pattern without OPC ,d - printed pattern without OPC
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Fg.3 a- desgn mask ,b- correction
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Fg.4 a- line width measurement of printed pattern without OPC,b - line width measurement of printed pattern
dter OPC ,c- linelength measurement of printed pattern without OPC ,d - line length measurement of printed
pattern ater OPC

Table 1 Comparion of the experiment results before OPC and &ter OPC

adding bright and

conventiona adding square L gray tone coding
. dark serifswith

mask rifs . mask

measurement results asdgtant features
typicd line width 550nm 580nm 530nm 513nm
average of line width deviations 57nm 57nm 15nm 22nm
maximum line width deviation 80nm 70nm 30nm 40nm
line length deviation 330nm 22nm 40nm 80nm

relative area deviation in a given rang 15.5% 12.6 % 8.4% 7%
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