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Optimized Standard Cell Generation for Static CMOS Technology

. S. Samavi, A, Torkian, and P, Khadivi ;
Department of Electrical and Computer Engineering, Isfahan University of Technology

Abstract: Fabrication of an integrated clrcult with smgller aves, besides reducing the cost of mansfacturing, usually causes a
reduction in the power dissipation and propagation delay. Using the static CHOS technology to fabricate a circuit that realizes ¢
specific logic Yfunction and occuples a miniwwum space, i must be implemented with continuous diffusion runs. Therefore, ai the
design stage, an Eulerian path should be found for the logic function. Every discontinuity causes an increase in the ares as well
as g reduction In the clock rate and performance. . ' :

The realization of a logic function using the siatic CMOS technology is done through different methods, most of whick are
based on the Uehara’s method. In this paper, an algorithm is suggested that finds the Eulerian path and allows the
implementation of the circult with continuity in the diffusion region that resulis in minimum avea. In a case where there is no

Eulerian path, the possible sub-paths ave found. In addition, the algorithas gives information that helps the layout generation.

Keywofds: VLSI, Uehara’s method, Static CMOS, Continous diffusion, Standard cell,
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Standard Cell Generation Algorithm:
Begin -~
read boolean_equation();
n:= count_permanent_odd_nodes;
m:=count_pure_even_nodes;
if (m<= 2 and n<= 2) then
begin
while ( there exists new topology) do
begin '
t:=find-topology ();
insert_in_queue(t);
end:
" while ( queue_not_empty) do
begin :
t:=take_from_queue();
repeat ‘
x = Find-Eulerian-Path (t );

print path(x);
end;
end;
end;

until (x is also true for dual graph);
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Find Eulerian_Path(t)
Begin
n:=count_odd_nodes(t);
If(n=2) then
Begin
while (>0 ) do
begin
s ;= an_unmarked_node(t);
mark_odd_node(s);
n:=n-i
Q=1
current :=§;
repeat
path_list(i).node := current;
link_to_next := an_unmarked_link(l, current);
mark_link(link_to_next);
current ;= next_node_of current(t,current,link_to_next); :
while (current is a dead_end) and (path is not complete) and (current =s) do
begin :
unmark_all_links_connected_to(current, t);
current := path_list(i).node;
if ( there exists unmarked link connected to current) then
begin
link_to_next := an_unmarked _link(t, currems);
mark_link (link_to_next); _
current := next_node_of current(s, current, link_to_nexs);
‘end;
else
begin
i:r=ij-l
end,
end;
ir=i+l;
path_lisi(i).link := link_to_next:
until (current = s) or (path is complete),
if (path is complete) then
print (path_list);
no=-1; -
end;
end;
end;
end;
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1. layout generation 7. basic grid size

2. standard cell 8. noise immunity

3. logic synthesis 9. Eulerian path

4. technology mapping 10. dual independece
5. global and detailed routing 11. Hopfeild

6. compaction 12. pseduo input
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