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Abstract

This paper presents an efficient method of mapping Boolean equations to a set of library gates.
The proposed system performs technology mapping by graph covering. To select optimal area cover,
a new cost function and local area optimization are proposed. Experimental results show that the
proposed algorithm produces effective mapping using given library.
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cell (ND2){
area:2;
pin (“1A” “1B”) |
direction:input;
capacitance:], 3
|
pin (z) |
direction:output;
function: “ (\"1A\"\*1B\")* *
timing ( ) {
intrinsic_rise:0, 39;
intrinsic_fall: 0, 23;
rise_resistance:0. 0879;
fall_resistance:0. 0465:
related_pin: “1A 1B”;

32 4. 2-input NAND Alo|E2] elo]u ]z 7|4
Fig. 4. Library format of a 2-input NAND gate,
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cannot be obtained due to neglecting
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(a) target circuit, (b) non-optimal mapping,
(¢) optimal mapping.

Compute_min_area (r, G)

/*

*r:object node.

*G:a set of li
*

*M(r) :gate m

brary gates for the subtree rooted

at node r.

apped in node r,

*A(g) :area of matched gate g.

*Amin (r) stotal
*

*/

if ris a leaf

Compute_min_

Compute_min_

area for the tree rooted at r

stored at the local data structure for r.

node then return;
area {left fanin_node); /* depth first
search */

area (right.fanin_node) ;

min_area=00;

for each g in G do

H=a set of fanin nodes of g, except fanout nodes;

if A(g)+2 Amin(h) of M(h)<min_area then
hH

min_area

Amin (I‘) =
M (r} =min.

g 10.
Fig. 10.

—Al+ L Ann(h);
hEH

min_area;
cost (M(r),M(g));

He dHd A A daels
Algorithm for finding the minimum
area cover,
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Compute._min_ready_time (r, G)
/*
*r:object node
*G:a set of library gates for the subtree rooted
* at node r.
R (g) :intrinsic gate delay
*/
}
if r is a leaf node then return;
Compute_min_ready_time (left_fanin_node) ;
Compute_min_ready_time (right_fanin_node) ;
min_ready_time= 00}
for each g in G do
H=a set of fanin nodes of g;
Rmax=max (Cg* Rigaat+R (h) ) ;
hen
if R (g) 4 Rmax<min_ready_time then
min_ready _time=R (g) + Rpax;
if ris a leaf node then return;
Ramin (r) =min_ready_time;
!
2812 A% Asd) ANE A drelE
Fig.12. Algorithm for finding the cover with
minimum ready time.
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#HEK S =2 29 7% ojz A" AA 47
E 1. IWLS86 wWlxvtze) g SiLOS-119 7% of®) Azt
Table 1. Technology mapping results of SiLLOS-1II on IWLS 86 benchmark,
Cirenit zl4 wA 2T (area) #HA cell & 2E (cell) area : cell ¥l (%)

e #lits #Eq. g # Cells #lits #Eq. g # Cells A lits AEq. g | &Cels
misex1 75 50.5 32 85 61.5 33 13.3 21.8 3.1
misex2 162 86 79 164 97 66 1.2 12.8 —16.5
2 32 24 14 32 24 14 0 0
vg?2 135 77.5 62 134 81 60 — 0.7 4.5 — 3.2
conl 32 24 15 32 24 15 0 0 0
bw 268 178 104 320 227 91 19.4 27.5 —12.5
rd53 66 49 24 68 52 24 3.0 6.1 0
rd73 130 103 50 138 109 50 6.2 5.8 0
f51m 172 118 70 186 136 67 8.1 15.3 4.3
5xpl 192 130 77 197 152.5 66 — 2.6 17.3 —14.3
74 61 47.5 25 61 48.5 25 0 2.1 0
202 198 142 73 204 154 28 3.0 8.5 — 6.8

kS 2. SiLOS-1II, SKOL, DAGON 3 TECHMAPS A% u|m
Table 2. Performance comparision of SiLOS-1I, SKOL, DAGON and TECHMAP,

. ) SiLOS-11 SKOL DAGON TECHMAP
Circut HFa.s | #Cells || #Eag | #Cells || #Eag | #Cells || #Ea.g | #Cells
misex1 50.5 32 55 39 44.5 42 42 41
misex2 86 79 101 80 83 90 81.5 85
2 24 14 16 14 20 16 18 18
vg2 77.5 62 74 58 70.5 68 78 84
conl 24 15 16 12 15.5 14 18 20
bw 178 104 143.5 93 140 138 117 112
rd53 49 24 36.5 26 32.5 28 24.5 15
rd73 103 50 99 64 77.5 64 59.5 52
f51m 118 70 107 72 99.5 86 71 65
S5xpl 130 77 102.5 75 84.5 79 67.5 66
74 47.5 25 37 27 30.5 24 24 17
sao2 142 73 146.5 98 112 86 122.5 115
total 1029.5 625 934 658 810 735 723.5 690
A Y - - — 9.28 + 5.28 — 21.32 + 17.6 — 29.72 + 10.4

22 equivalent gate 4+ tirbzg] A3 A& of tig Yeloz =2 A9 front-endq] v}l =
g3 7|4 oy A AYS 234 w8 A Axd 2] #HHs AAde A% 2 TECHMAPAl 7384
o 45& vehdeh SILOS-Tsh B} 4|26 e 71% ol" -2 23 Wx2 decomposition Tl o3&k
vl A} cellgqE 5-17% 734% ¥lm equivalent slgel 27 72 3olE F 4 Adch =3 SILOS-

I, SKOL % DAGONS®| etoluziels FAste 7
o529 wiAo] literal %ol #al TECHMAP2
2}o] B 2] 8} equivalent gate® WHH o2 Fo] ¥rh
A Al equivalent gate 498 FAE AL 4+ 3
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E:d 3. SiLOS-T9 SKOL9 A% u|m
Table 3. Performance comparision of SiLOS-1 and SKOL.
T SILOS-II SKOL
Circuit
Lit/Eq. g Lit/Cell Eq. g/Cell Lit/Eq. g Lit/Celi Eq. g/Cell

misex1 1.49 2.3 1.58 1.40 1.97 1.41
misex2 1.88 2.05 1.09 1.29 1.63 1.26
2 1.33 2.29 1.71 1.50 1.71 1.14
vg2 1.74 2.18 1.25 1.24 1.59 1.28
conl 1.33 2.13 1.60 1.19 1.58 1.33
bw 1.51 2.58 1.71 1.37 2.11 1.54
rd53 1.35 2.75 2.04 1.40 1.96 1.40
rd73 1.26 2.60 2.06 1.33 2.06 1.55
f51m 1.46 2.46 1.69 1.24 1.85 1.49
5xpl 1.48 2.49 1.69 1.29 1.76 1.37
24 1.28 2.44 1.90 1.40 1.93 1.37
5802 1.39 2.71 1.95 1.28 1.92 1.49
avg. 1.46 2.42 1.69 1.31 1.86 1.42

ok AlA 714wl x) 8 ote) =S Arlss 2% F v Ji 7y
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