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Capacitance and Area Models Estimating Layout
and Transistor Size Optimization Method

MASAKAZU TANAKA! and MASAHIRO Fukurt

We present a new method to optimize gate width of transistors based on an accurate esti-
mation model for the capacitance of diffusion regions and the layout area. Prior works 1~3)
had a problem that did not consider capacitance and area of final layout design. Our model
estimates the diffusion capacitance and area by analyzing places where diffusion sharing oc-
curs. We have improved experimental results of standard cells library at most 15 percent in
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the critical path delay compared with the conventional model1).
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Fig.1 Sharing of transistor diffusion domains.
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Fig.3 Diffusion capactance in case of nonsharing.
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Fig.5 Diffusion capacitance in case of nonserial
connection (N = 3).
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Table 1 Experimental results of capacitance models.
EXC3 PESKE T AREPET I
Ay b | (O LEREE) HERE EEFE
a 678 (33) 645 (—5%) 645 (—5%)
b 662  (17) 645 (—3%) | 645 (—3%)
c 510  (7) 867 (70%) | 490 (—4%)
d 1466  (30) | 1542 (5%) | 1433 (—2%)
e 41 0) 157 (283%) 41 (0%)
£ 306 (4) 446 (46%) | 315 (3%)
g 165 (1) 565 (242%) | 165 (0%)
h 510 (6) 867 (70%) 490 (—4%)
i 1319 (21) | 1506 (14%) | 1386 (5%)
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Fig.9 Experimental results of area models.
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Table 2 Experimental results of optimization

performance.

ERFHE  AFE EER
and 152 151 99.0%
buffer 68 63 92.1%
combinel 197 176  89.2%
combine2 98 82 84.4%
halfadder 450 426  94.7%
inverter 110 94  85.0%
or 323 308 95.5%
xor 523 492 95.9%
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