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A CMOS Cell Layout Generation System
for Two-dimensional Transistor Placement

SATOSHI SHIBATANI, TOSHIYUKI SADAKANE, it HIROOMI NAKAO,t
MASAYUKI TERAIT and KAORU OKAZAKI

This paper presents an automatic layout generation system for CMOS uniform height cells
with a two-dimensional transistor placement. The two-dimensional transistor placement at-
tains dense layouts for such cells as consist of considerably varied sizes of transistors. Transis-
tors are arranged automatically in the two-dimensional layout style using a branch-and-bound
method, and a maze router is used to complete the required connections while minimizing the
cell layout width. To demonstrate the effectiveness of the proposed two-dimensional layout
method, we compared cell layouts generated by the proposed system with those in the tra-
ditional one-dimensional layout style, for various cell heights. As a result, we conclude that
two-dimensional layout style is effective in terms of the resulting cell layout area, for cells
which consist of various sizes of transistors. Moreover, the experimental results show that
the generated layouts are comparable in terms of cell layout area to manual layouts done by
skilled layout designers.
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Table 1 Comparison between manual layouts and our
system’s layouts.
cell | #of trs.  tr. size manual auto ratio
A 6 3/27 0.40 0.40 1.00
B 8 3/24 0.48 0.50 1.04
C 8 3/24 0.51 0.51 1.00
D 14 3/24 0.76 0.76 1.00
E 18 6/42 0.78 0.78 1.00
F 24 3/42 1.26 1.26 1.00
G 26 3/24 1.11 1.08 0.97
H 28 3/24 1.09 1.11 1.02
I 30 3/42 3.36 3.36 1.00
J 36 3/42 2.07 2.18 1.05
K 40 6/102 2.69 2.75 1.02
L 40 3/120 3.67  3.42 0.93
M 42 3/24 1.75 1.73 0.99
N 48 3/24 1.94 1.96 1.01
O 64 6/42 2.87  2.78 0.97
P 72 3/42 3.43 3.53 1.03

#of trs. . LVHFDI S TR

tr. size . BAN/BKP IV VU AFF A X (BAL pm)
manual : AFL A7 7+ EHE (HAL 1000 pm?)

auto I EY AFAICLBL A7 Y FER (B 1000 pm?)
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(b)

B8 Ll A7y MERER (L P)
Fig. 8 A generated layout (cell P).
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