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Improved Genetic Algorithm for Semiconductor Device Comprehensive System

XIE Xiao-feng ZHANG Wen-jun YANG Zhi-lian
Institute of Microelectronics Tsinghua University Betjing 100084 China

Abstract  The genetic algorithm called GENOCOP used in the semiconductor device comprehensive system is improved. The
real-valued design space is transformed into integer-valued design space according to the effects of the technical precision of the pro-
cessing parameters. An adaptive combined operator is introduced to extend and exploit the quasi-feasible space by utilizing the
searched points. While keeping the advantage to find the solutions the coverage of the solution space is improved about 2.87 times
with same setting. This will help the designers to design workable device more efficiently.

Key words  genetic algorithm device decomposition GENOCOP GEenetic algorithm for Numerical Optimization of COon-

strained Problems

Re
5
GENOCOP
DoE !
Sp
1
Sp S
2 GENOCOP
.2 GENOCOP
Sp

Sr /
2 Sy

3

Sp
simple arithmetical whole arithmetical
GENOCOP * FIBMOS heuristic uniform

2001-02-26 2001-09-12



154

2002

boundary

whole non-uniform

3

" S1o
SI)
3.1
3.2

1

Sio
SE.

>0

non-uniform

¥
" Sp() Y1 Y2 2
1 n 0 1
0.5 y" Sg
® {7 AlienPoints
v D FEATHE PA.L P/lD
) v,
mxn
1 Sro
Ve Vi
Py Vi Vi
Py
2
Py
Py
2 Sp()
n n>1
Sko
MidPoint
Pyc Pyr.
VPM n+1 VPM
Pyr Pyr.
n Py
Mpy Mpy Py
Vey Pyr
Lg 1
Veu Veu
3
SFy 1 2
Sp Sip Srp
Sro Sy GENOCOP
m m>0 nn



2 155
2 1,=2e-3A [3<4.04E-13A Sr/Sp =0.014%
3.3 Re 2.
SF/SD Re
GENOCOP  2.87
2 Re SF/SD =0.014%
GENOCOP
Re 28% 55%
Re 7% 16%
4 Re 12.4% 35.6%
GENOCOP 5
50
20 450 1 CENOCOP
R¢. R¢
; GENOCOP
B0 + Searched feasible points R
— Fpasble spaoe S c
8gx 107 ()
5 80x107F
]
™ zext MOS
. TExA
MOS
F e - 7 TR ¥ U RN YR ¥ R F E R
Lok
a.4x1a° um 1 P Moens M Tack H Van hove M Vermandel D Bolognesi. Develop-
Lyt 0.35 ~ s2x 10 il ::?: ,::::: peirma ment of an optimised 40V pDMOS device by use of a TCAD design of
0.45pm (b) experiment methodology A .SISPAD C 2000 276 - 279.
T =z 8O0 2 Harold H Hosack et al.Recent advances in process synthesis for semi-
0.005 ~ ok conductor devices J .IEEE ED 1998 45 3 626 - 633.
0.01pm 3 Li Zhao Xie Xiaofeng Zhang Wenjun Yang Zhilian. Realization of de-
' ’ 7821071 vice decomposition for technology synthesis with the genetic algorithm
e . . . . ) A . Conference ICDA2000 of the 16" IFIP WCC2000 C  August
031 040 041 D4z 043 044 045
; Lo 2000 355 -359.
on 4 7 Michalewicz. Genetic algorithms + Data structures = Evolution pro-
3 . a GENOCOP grams M . Springer-Verlag 1994.
Ly Rc=21% b 5 R Wehrens E Pretsch L M C Buydens. The quality of optimisation by
Re=T72% genetic algorithms J . Analytica Chimica Acta 1999 388 265 - 271.
0.01. 6

S¢/Sp=0.98%
Re 1
Re  GENOCOP 2.89

I, =2e-3A [;<4.3E-13A

1 Re Sy/Sp=0.98%
GENOCOP
RC 38% 85%
RC 11% 16%
Re 19.4% 56%
3 10

Sy GENOCOP Re

I 2000 28 5 113-114.
7 B M Kim Y B Kim C H Oh. A study on the convergence of genetic al-
gorithms J . Computers ind. Engng 1997 33 581 - 588.



