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Abstract

Current growth of VLSI design depends critically on the research and development of automatic
layout tool. Automatic layout is composed of placement assigning a specific shape to a block and

arranging the block on the layout surface and routing finding the interconnection of all the nets.

Algorithms performing placement and routing impact on performance and area of VLSI design.

Channel routing is a problem assigning each net to a track after global routing and minimizing the

track that assigned each net.

In this paper we propose a genetic algorithm searching solution space for the netlist partitinoing
problem for 4-layer channel routing. We compare the performance of proposed genetic algorithm(GA)

for channel routing with that of simulated annealing(SA) algorithm by analyzing the results which
are the solution of given problems. Consequently experimental results show that out proposed

algorithm reduce area over the SA algorithm.

Key words : genetic algorithm, channel routing, simulated annealing
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Table 1. Relation with N and rank().

N A E rank(N)
[0 0 0} {0, 1, 2} g 0
[00 1] {0, 1} {2} 1
[01 0] {0, 2} {1} 2
[011] {0} {1, 2} 3
[100] {1, 2} {0} 4
[1 01] {1} {0, 2} 5
[110] {2} {0, 1) 6
111] ¢ {0, 1, 2} 7
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Algorithm 1. rank(n, N)

s <0
fori < 1ton
if i€N then
s s+ 2"
end if
end for
return (s)

& £ n=16°]3 N=[0101101000010010] °1&tH, &
2eF 19 g5t eB 2ol ANY F ok

rank(n, N) = 2% + 2% + 2" + 2% + 2% + 2
= 16384 + 4096 + 2048 + 512 + 16 + 2
= 23058
& dudE 2% unranking ¢uelEE Jebddo

G318 F 2. unrank(n, s)
Algorithm 2. unrank(n, s)

N« ¢
fori < 1ton
if s mod 2 =
NIl <« v
else
N[G] « o
end if
s« ls2)=1

1 then
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end for
return (N)
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19 AA GAAGlN 2 SRR 04 14ke] o
a9 e sh} B4,
297 © wAAY WY Fol BAo] guc AW

—= &

g fHAE BdUe] ANGO>T Ex
),

SEQHOI8 :1.0%

c|oi0 |1 1101 1

o
o
o

c’ 0,0LI 11041 1]1]0)01}0 lF}I] 1]10]0

aY 7. YEH2E B3 gdyio] A4t

Figure 7. Mutation operation for netlist partition.



68 /4-clo] AY WML 9B MEH2E 2S

A}

dne

aN

al

dugs 5 UEHAE
Algorithm 5. Genetic algorithm for netlist partitioning

@74 0: Selvese 8A

MY & JehllE pop_size, EQWO &
UetdlE Pn, 223 o A4 ¢4E Y
B E max_gens A AT
GA 1 27 BEEYY AA
7] 8 pop_size WEQ AA S(i=1, -,
pop_size)E WY sHA Ao}
9A 2 0 RE EIPe v &E Az Hd, &
AAZ 719 g}
oA 3 1 awf
31: 2GR 5 Jle R GAA P, P2
g WY A M=o
32 1 2-FH el JdAAE A&t A2EE A4
FAA Cl, C2& AA
9A 4 Eddo]
A A e €(01]& 4AH3n 9o &
Po3 vngdc d e<Ppolw Edwio] o
< F g
wA 5 wd AYE A 944 Cl BE C27F 23
9 o oj= A 2 Cl E=x C27t
Z2e AAZE P AL AA7r 2 4R
Ed¥lo] AiE Yo
@A 6 MEZL AdY T4
23S Yo Hd v]8E Ze F oA 4A
HAE At AAHE A2 44 C1#H C2
£ 239 Wl F713)
A 7 N2 YA A4 37 max_genol 2

W7hx A 13E 67X S wRech H)
sh9 YelA b e e 2E g
A3 ol o},

L

[

III. Al=dojM

HEZ2E B8 {1z dunEFS AEHNA 7]
9lsted 2t 8, 20, 40, 60, 80, 100, 12070} MIEE & 4
EYLAEE 2502 A3ty %%l HEZ2AE A&
olElE odan FAHz dRIYFE A 10098 FPA
A, T3 #HAuiz Lﬂ_E_E]_/‘;_E_?_] Deutsch’s difficult
problem% deutsch52, deutsch72, deutsch218e] t3}4
Y daElES 7 1008y £PAA 1 AHRE A5
st

Al EFoE = oY
HE o E A
Timber-Wolf[10}5 24 A7 A¥ otz &1
& vdte AAvtaZR F2 ALEH

HEZAE £ fA4 daelEe] AEHo
FAA dnEY EAEC] & P OO](I‘V)
o JiAMe  #  pop_size=20, FHU
max_gen=100, A EdolE = ojd3 ] %501]*194 o

F9 314 M=10, Hd 38 3+ max_time=1000,

23 HHsk LA 9

Fe2d

~

qm

Z27] £% T=10, ¥Z 39y =09, 283 £=109
e ARt
28 A5z A4E vEH2EY 4F B A9

M, 2% 8& ¥ 2% 2 HEAEZ ujd FHolA
TAHYE HA 2YEs ZE3 oot

i 2 448 UEH2E 4

Table 2. Example of the generated netlist.

HE EHujd

1 T1, T5, B7, B9

2 T2, T8

3 B1, B3, B8

4 B0, B5

5 B2, T3, B4

6 T6, B10

7 T4, B6

8 T9, Bl11
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Figure 8. Routing region for the channel.
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Figure 10. Interval graph for partitioned netlist.
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Table 3. Generated netlist test result for SA, GA.
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Table 4. Benchmark test result for SA, GA.
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Figure 11. Comparison of the best cost.
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