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Abstract

In the automatic transistor sizing with computer for optimizing delay and the chip area
of CMOS digital circuits. conventionally either a mathematical method or a heuristic
method has been used. In this paper. we present a new method of transistor sizing. a sort
of combination of the above two methods. in which the mathematical method is used for
sizing of critical paths and the heuristic method is used for desizing of non-critical paths.
In order to reduce the overall problem dimension. a basic block called an extended stage is
introduced which includes a basic stage, parallel transistors and complementary part.
Optimization for multiple critical paths is formulated as a problem of area minimization
subject to delay constraints and is solved by the augmented Lagrange multiplier method.
The transistor sizes along non-critical paths are decreased successively without affecting
the critical path delay times. The proposed scheme was successfully applied to several test

circuits.
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desize(circuit_list. FLLOS queue)
/+FLOS © An extended stage whose load is fixed */
{
while(FLOS_queue is not empty)
{
/*ES : an Extended Stage */
/*fanin X : a fanin Extended Stage of X */
/= fanout X : a fanout Extended Stage of X */
/* X-sized : is the size of X fixed ? =/
ES = take_out(FLOS _queue):

CMOS YA 5 AAE 3 =ax2d z27]9 Ay
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initialize(path_queue. ES):
end_delay = absolute delay of ES output node:
while(no of fanin ES =1 && no
of fanout_fanin_ES = 1)
{
put_into{path queue, fanin ES):
ES-)sized = YES:
ES = fanin_ES:
}
start_delay = absolute maximum delay
among input node of ES:
path_delay = delay of extended stage
path in path_queue:
ratio=(end_delay - start_delay)
/path_delay:
foreach(ES in path_gueue)
set, scale(take out(path_queue), ratio):
foreach(fanin_ES)
if (all fanout_fanin_ES-)sized = YES)
put_into(FLOS_queue. fanin_ES):
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Table 1.

Test circuit | # of sized |Before sizing) After sizing | cpy
# of MOS) MOS Area | Delay | Area | Delay time
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Table 2. Results of area reduction using
transistor desizing in non-critical
paths. (Areas in #m’ and CPU
time in [sec] .)
Area of
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