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Abstract

A symbolic layout generator, called Flexible Module Generator (FMG), has been developed
for transforming a given CMOS circuit netlist into an optimized symbolic layout. Contrary to
other conventional module generators which place transistors either in horizontal or in
vertical direction, FMG places transistors in any multiples of 90-. This flexible layout style
can maximize the diffusion sharing and hence can reduce the wire-length for both of area
minimization and performance improvement. In FMG, transistors are initially randomly
placed and then selected transistors are iteratively replaced using an optimization technique
based on simulated evolution. Whenever a transistor is replaced, the affected nets are
rerouted. Constraints on the shape, aspect ratio, and critical path delays are considered
during the optimization process. Routing is performed by using a modified maze router on
polysilicon, metal 1, and metal 2 interconnection layers. Additional routing grids are added.
if necessary, for complete routing. Unused rows or columns are removed after routing for
area minimization. Experimental results show that FMG synthesizes satisfactory layouts.
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Fig. 1. Conventional diffusion sharing.
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method.
2 2% ¥ el ANT FR Frelde o
FHe] oE MoFrh Foial 2lze) WE )
B gl Aok el Pre 2ER g4
sl7] 913 Hs spgoRE ABeeles o) 2Rl



142 frad +x9

l o

(simulated evolution)®8'"'& AMgslddct A&
Holelx o)B243-L 3+ AtH(one generation)elA
A-e3lx] Fshe Nl AlAREZ 3 HEs= NAE
& Al MEIEE 3l o8] Ayt Avha e #
Aol 717k AAET FA Hae AESAEQ] ZHzL A
2 Aol 7123 whelc}. o]2gt Al EHolE = o]

FA S 2E Aol A8l A uiA] wiAd
Aeizh R B 2EES AAT F R 2 9

Aol A ge s, HEHo2 A Hel Arte
A1 Folob-g 7] S1% e Apueisch

2 2E P19 Aze BL, ARE0] ok @
22, BaAA2ES) o] 9009 Wi AHEA )
AREE sjo] TRA FHE Ahshsigon el
Vs delliz ol de] 2% F7HIAA wiAle]
PssbA skl T, wiAde] SRl ol wide) 343
2 slald ool cdele AAsidthe Aotk mw
% 289 she Aze 3129 A/0 pin)e) 9
A Bl s oje] A Ao} 2AE FEAA S
A, Bl el oleid Aler 2ASE ERAAN &
B2 YUY SE ok DA wpgeldE AgdolE
= ol 25412 AAtale] Algslict

Mgl olo] ¥ e chet o] TAH vk
A 2 Aee RS BE A WA B
etz Al 3 AAE WA T SR A
Q el AmETh Al 4 Aee B AN AY
H28 o4l B Y719 A% dolech v

s o=
gteg A 53elx AEE 7)Edrt

=

h=

CO

=4

= %ﬁi_i 2]o] “ol % J] #2 F3hA "ok 2
EEolA AAR 2E 7)ol tEF A E(seed)2A)
ATEe 2o 71Eod 2u" upy s Ple o)g
sl Falgith 2)8)E P olFe] wE A I
& the 45bAle) #HAs) HAS HhEsle] ojRolRIct

A dA) Aol & oA Aol i 2z Eal
2 2Ele] W] AEE HoR) B ae Al B
= o]BRH Y AMgsle] wix S A NAATE Wy
olm2, &) wix Alelo] tig Hrhrh gnlEA S
glojo} AT O Z Wl S AT 4 Qo)

= A DAl s HohE saxAEE 2 @A
Wiz Abel7b U EalA) AE]5g Aalsle] #o)o}y

=
Ly

(385)

g4 ik
oA AR o] HPL ¥ EWMAN2EET 1 E
WA AE ol A2E UEES #Holobrolir AAT
24, "o wix] Aelol] WEE Fo MRS wix] A
HE 7] $13 Aot

Read data;
Find an initial solution;
While ( generation < NUM_TOTAL_GENERATIONS ) {
/# create a new generation */
Evaluate cost of each transistor;
Select "bad” transistors and remove them from the layout.
Replace removed transistors and reroute affected nets;

if ( total cost has been reduced )
Accept the new generation;
else
Keep the original generation;

O8] 3. A4 daelE
Fig. 3. Overall algorithm.
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Fig. 4. Placement of transistors and nets.
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Table 1. The row and column costs for each
transistor in Fig. 4.
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