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Fast Lithography Simulation for One-Dimensional Layout

Xie Chunlei Shi Zheng Lin Bin
(Institute of VLSI Design , Zhejiang University , Hangzhow , Zhejiang 310027, China)

Abstract One fast lithography simulation methodology is proposed for one-dimensional layout, taking advantage
from the characteristics of partial coherent system and one-dimensional pattern. The new methodology consists of
look-up table based on one-dimensional basis pattern, the minimum look-up table and its boundary extension, and
simulation of large scale layout without division. Simulation and experiment results show that comparing the new
algorithm with conventional method, the building time of look-up table is reduced by more than 95% , the simulation
speed for basic pattern improves by about 48 % and the simulation speed for large scale layout improves by more than
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70% based on high accuracy.
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Fig. 1 Optical image system in lithography process
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Fig. 3 Decomposition of Manhattan pattern into sum of 2D basis patterns
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Table 1 Comparison of building time for look-up table

Gol st Bl B e Bl e
size /nm kernels mode 1 /s mode 2% /s mode 2) /%% mode 3% * /s mode 3) /%
5.6 505X 505 31. 26 1.44 95. 39 1. 44 95. 39
5.2 543X 543 38.12 1.71 95.51 1. 55 95.59
4.8 589 X589 52. 33 2.26 95. 68 1. 94 96. 29
4.4 643 X643 72.80 3.13 95.70 2.46 96. 62
4.0 707 X707 107.49 4,45 95. 86 3.26 96. 97
3.6 785X 785 162. 55 6.92 95.74 4,44 97.27
3.2 883X 883 288.13 11.72 95.93 6. 64 97.70
2.8 1009 X 1009 524.91 21.09 95.98 10. 55 97.99

% :line width (nm) = 56 nm
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Table 2 Comparison of simulation time and accuracy for basic patterns

- pattem . . . . . .

CK/s 7.23 5.65 6.27 6.32 5.98
2D /s 1.21 1.20 1.20 2.36 2.14 2.60
ID/s 0.62 0.62 0.62 1.21 1.09 1.32
RI/% 48.76 48.33 48.33 48.73 49.07 49.23
E,, /107 46.2 418 42.6 43.6 434 44.0
E/10% 0.524 0.277 0.392 0.397 0.460 0.454
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Table 3 Simulation time for large scale layout

Tiles size 505X 505 808X 808 10101010 2020X2020 40404040
Tiles' number 64 25 16 4 1
2D /s 3358. 57 3049. 37 2877.16 2179. 23 982.10
1D /s 1918. 34 1663. 15 1588. 24 1171.42 518.78
Improvement /% 42. 88 45. 46 44. 80 46. 25 47.18
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