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Hierarchical BSG Floorplan for Hierarchical VLSI Circuit Design
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Fig.1 5 x 5 BSG with 4-direction: u(pper), I(eft),
r(ight) and b(ottom) of the rooms with re-
spect to room .
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Fig.2 Example of Si-BSG-Pack.
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Fig.4 Inner structure of an Element BSG.
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Fig.5 An illegal exchange result of rooms A and B.

0(1)0000000000Poly-spiral 000000
000000006 O0000000000 (2)00
oooooo
10000000000000000000p O
O(vn) 0000000000 D0000D0O000 [0
000000000000000
0000000000000000000000
OmoveD 0 O0OO0D000O0O0OOOODOOOO
00000 9000000000
000000000000000000000
000000 00000000000000000
0000000 BSGOOOOOOOOOOOOO
00000000000000000000000
000000000000 5000
00000000000000000000000
0000000000000 BSGOOOOOOOO
000000000000000000000000
0BSGOOOODDOOOO BSGOOOOODOOOO
000000000000000000000000
000000000000000000000000
oooo

5. 00OO00O0oO0oOoobooobooooo

gooooooooooooooboooooboooo
000001000 6(A)D00000OUDODOO
goboooooooooooooboooooobood
gooooooooooooobooooooboboOod
goboooooooooooobooooooobooboOod
oobooooooooooo

gooooooooooooooboooooooon
goooooooooooooboooooobboo
goooooooooooooboooooobboo
00000000000000000 BSGOOOO



goOovisilooooooopoooopooopooo BsGoooooo

Chip
‘ core

| |
e e 77 B 3

| LS
| | ‘% 1
(Bl BIlB3] AN
[ ‘:lhﬁ\i‘ 22|7<
R ’JZ(,—‘ ! 7\

06 DOOO0D (A)DBSGOOD (B)ODOODOO (C)
Fig.6 Circuit hierarchy tree (A), BSG hierarchy tree (B), and layout(C).
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0 1 Hi-BSG-Pack O Si-BSG-Pack 00 OOOO0OO
Table 1 Comparison of performances of Hi-BSG-Pack to Si-BSG-Pack.

No. | 0O0ODO oo 000 |00 f |00 (s)
00 1| Si-BSG-Pack 1.00 =571 | 1.00 = Ly 1.00 28079
00 2 | Hi-BSG(all lock) 0.97 1.29 1.04 6030
00 3 | Hi-BSG(free) 0.95 1.01 0.96 7044
00 4 | Hi-BSG(lock) 0.95 1.01 0.96 6744
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Fig.9 Input circuits A: uniform, B: diverse.

02 OO0 ADOOOSAQOOO
Table 2 Results of SA on circuit A.

No. | OO oo (00 |00 (s)
1 | Si-BSG-Pack | 1.00 | 1.00 66157
2 | local move 0.83 | 0.09 6019
3 | filiation move | 1.04 | 0.33 21660
4 | global move 1.03 | 0.29 19225

03 0O0BOOOOSAOODO
Table 3 Results of SA on circuit B.

No. | OO o0 (00 |00 (s)
1 | Si-BSG-Pack | 1.00 | 1.00 73209
2 | local move 1.17 | 0.10 7408
3 | filiation move | 1.02 | 0.27 19507
4 | global move 1.02 | 0.23 17162
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Fig. 10 Layout of circuit A by localmove operation
only.

011 Globalmove UOOOOOO BOOOOODO
Fig.11 Layout of circuit B by global move operation
only.
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Fig.12 An example of packing of 28,000 modules
with area ratio 1.15.

1167



00000000000 2000/10 Vol. J83-A No. 10

goooooooooooooooooooobood
gooooooooooooobooooooboobod
gbooobili0000000000000000
goooooooooooooboboo

7. 0 0O O

gooooooooooooooboooooboooo
goboooooooooooobooooooboobood
goboooooooooooobooooooboobood
0000000000000 0000000 BSGO
goboooooooooooboboOoooooon

gooooobooooooooooboooooooon
goooooooooooooboooooobboo
goooooooooooooboooooobboo
goooooooooooon

gooooooooooooooboooooooo
goooooooooooooboooooobboo
gooood

a a

[1] S. Nakatake, H. Murata, K. Fujiyoshi, and Y.
Kajitani, “Module placement on BSG-structure and
IC layout applications,” International Conf. on Com-
puter Aided Design, pp.484-491, San Jose, US, Nov.
1996.

[2] S. Nakatake, H. Murata, K. Fujiyoshi, and Y.
Kajitani, “Module packing based on the BSG struc-
ture and IC layout applications,” IEEE Trans. CAD,
vol.17, no.6, p.519, June 1998.

[3) OO0O0OO0O“0000000DOO0O0O0O00oDOoOoOooOn
00D 00000000 VLD98-38, 1998.

[4] S. Nakatake, K. Sakanushi, Y. Kajitani, and M.
Kawakita, “The channeled-BSG: A universal floor-
plan for simultaneous place/route with IC applica-
tions,” International Conf. on Computer Aided De-
sign, pp.418-425, San Jose, US, Nov. 1998.

[5] T. Yamanouchi, K. Tamakashi, and T. Kambe, “Hy-
brid floorplanning based on partial clustering and
module restructuring,” International Conf. on Com-
puter Aided Design, pp.478-483, San Jose, US, Nov.
1996.

[6] T. Izumi, A. Takahashi, and Y. Kajitani, “Air pres-
sure model and fast algorithm for zero-wasted-area
layout of general floorplan,” IEICE Trans. Funda-
mentals, vol.E81-A, no.5, May, 1998.

O0011090 240000120 30 1000000

1168

g od

0g8idOooooooononoOoon 10

go0o0o0o0oO0oo0O0o0ooooooooa

| §he gooooooO00oOooooOoOooooo

[

N\ .,' vLsSioooooooooooooo
/

oo oo

040000000000006000
goooooooosoOoOoOoOooo 1o
ooboo0o00 1100000 oooo
Oo00 ooovLsiooooooooono
ooooooao

oo 00 ooood

0100000000000000 30
= go0o0o0oO0ooO0o0oOoooooooa
,'.‘” r oooooooOoo0ooooooooooo

_ﬁ

w 0o000000000O000OVLSIO
§ gooooO0oO0oOoOoO0o0oooooooo
) Obo000O0O0O000O0O0OOOOOOO

0000000000000 0IEEEDOOO

oo 00 ooood

044000000000000000
ooooO0ooooooooooooooo
00o00000000092000 4000
0o0o0o0o0oO0ooooO0oag CAD21
ooooO0ooooooooooooooa
oo vLsSioooooooooooooo
00000000 4604806000000000000000
00019920 IEEE Fellow.




