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IC robust optimization design using RSM

YOU Hai-long, JIA Xin-zhang
(1. School of Microelectronic, Xidian Univ. , Xi’an 710071, China; 2. Ministry of Education Key
Lab. of Wide Band-Gap Semiconductor Materials and Devices, Xidian Univ. , Xi’an 710071, China)

Abstract: Because of non-convergence and other problems the IC robustness design can not be achieved
by only relying on the EDA simulation. A method is presented that uses the Response surface
methodology (RSM) combined with EDA simulation designs, optimizes circuits for robustness, and is
applied to the design of band-gap reference circuit. Through Hspice simulation and experimental design,
the model of 3 objects and 4 parameters is built using 27 experiments. Based on the model the circuit is
optimized for robustness. The optimized parameter sets satisfying the design targets make the circuit
output more insensitive to the temperature variation.
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1 600 775 275 1.25 1.2009 0.0047 43
2 600 825 275 1.25 1.2177 0.0099 95
3 650 775 275 1.25 1.2370 0.0175 150
4 650 825 275 1.25 1. 2565 0.0255 162
5 625 800 250 1. 00 1.3095 0.047 4 167
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12 650 800 275 1. 50 1.2478 0.0218 172
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20 650 800 300 1.25 1.1843 0.0089 —2
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