Vol. 42 No. 6

ugooooogo

goooooooo

June 2001

300 VLSIO OOoooboooooobooobooooo

0O o o of

O o o of

ooobooooooooooooooUoooboUooOooOoooobo soboooboOOOObOOODOb
oooopoooooooboOoooO0oOoos3-DVLSIDODOoOooOooooooooooooo0oooDo
000000 0s3-bDVLSIODOD 000000000000 00000000000DO00DO000OO
obooooooooooooooooooooOobOOOoOOOOODOOODOOO0OOO0OoOoOoooo
goodoooOooooOooOoOOoO0O0O0OO0O0O0OOO00O00C0O0OO0O00OOOOOO0OO0OO0CBO0O0
0oooooooo 3-bVvLSIDODOOO00O00O0O0O0000DO0O00O0000OD00000000

goo0ooooooooooooooboo

Placement Method for 3-D VLSI Based on Estimated Positions

KEiTA KATOt and MICHIROH OHMURA'

In recent years, 3-D integrated circuits in which active layers are stacked have been re-
searched. In order to design large scale 3-D integrated circuits, layout automation is indis-
pensable, but placement method in the layout design has not been researched yet. This paper
proposes a placement method for 3-D VLSI based on estimated positions. In the method, an
estimated position of each cell is calculated such that the estimated wire length is reduced.
Then adjacent cells are interchanged to improve the sum of difference between cell positions
and their estimated positions. The experimental results are also shown.
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Fig.1 3-D placement region R.
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Table 1 Comparison on wire length.
ooooil oooo 2 oooo
0ooo ooo oooo ooo ooo ooo oooo
A 8 12 44(0.03) 43(0.02) 42(0.02) 1
B 32 50 334(0.64) 274(0.82) 265(1.35) 5
C 64 70 620(1.05) 480(2.79) 439(3.23)
D 100 100 1021(1.57) 1063(18.90) 786(20.44) 15
B 120 150 1663(3.76) 1351(42.87) 1311(50.59) 21
F 180 200 2760(11.39) 1992(137.57) 2008(68.19) 13
G 200 220 3023(14.85) | 2287(186.74) | 2240(108.61) 17
H 240 250 3909(16.61) | 3028(240.56) | 2911(143.37) 17
0000 ()0DoooOoO (sec)
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Fig.2 Gain ax;;.
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Table 2 Reduction of CPU time.

CPU x 1 CPU x 2 CPU x 4
000 | 000 [ 0000 (sec) | OO0 | 0000 (sec) | 00O | 0000 (sec)
A 42 0.32 42 0.60 42 0.14
B 261 23.42 267 8.63 268 1.69
¢ 435 63.81 442 20.30 441 3.71
D 776 336.35 783 65.56 783 10.65
E 1284 703.89 1317 134.09 1317 20.69
F 1916 1646.62 1938 249.48 1938 40.67
G 2159 2022.15 2174 330.20 2174 50.14
H 2860 3222.90 2864 548.46 2983 68.81

goboooooobooooooooooboooooobo
oooooooi1oocobobooooboooboooooboo
gobooooobooo

ooooooooooooboooooooboooo
gboooooboOoooooboooooooobooboDo
gooooooooboooobooooooooo
O00oo0o3plIA00O00O0O0DOooooooo
oobobobooooooooooooboooboooboooo
O00ooooo0oo0oOoooooooO 3pIA00
goobooodoooooooobooooooooooon
gooboooboooooooil1bo00oooooo
O00o0UoOoOo0ooOooOooOU0OooooOoO 3DIA
gboooooooooboooboooooobooobo
goooo

00000 SGI00000o0O Origin200000 C
goobooooooooobooobOobobOoooooo
oooooboooo 20400000 16000000
000000000000 CrPU x 20CPU x 4000
le0dbooooooooooooooooooooa
0000000000000000 CPU x 1000 2
gboobOoobboooooooooo1ooobooao
02000000 1.17%4 000000 1.71%000
00000000000 00o0o0O 5700 91%0
o00ooooooooooooogoon

5. o ooano

gooooobooooboobooobooooooooo
0000000000000 o0 300 vLeSIoooOo
dbodoodooooooooooooooooooo
gooboobooooooooobooooooobooobo

gbobobooboooboooooooobboooon

g o o 0O

1) Takahashi, S., Onodera, T., Hayashi, Y. and
Kunio, T.: A new 3-D MCM fabrication tech-
nology for high-speed chip-to-chip commu-
nication: Vertically connected thin-film chip
(VCTC) Technology, Proc. 1995 Symposium on
VLSI Technology, pp.135-136 (1995).

2) Meleis, W.M., Leeser, M., Zavracky, P. and
Vai, M.M.: Architectural design of a three di-
mensional FPGA, Proc.17th Conference on Ad-
vanced Research in VLSI, pp.256-268 (1997).

3) Kunio, T., Oyama, K., Hayashi, Y. and
Morimoto, M.: Three dimentional ICs, having
four stacked active device layers, IEEE Inter-
national Erectron Device Meeting, pp.837-840
(1989).

4) Yamazaki, K., Itoh, Y., Wada, A., Morimoto,
K. and Tomita, Y.: 4-layer 3-D IC technolo-
gies for parallel signal processing, IEEE Inter-
national Erectron Device Meeting, pp.599-602
(1990).

5) 00000000000 DO0OOO0OOO0OD 30
OVLSIDOOOOOOoOoOooooo2000000
O000oU0O0oo0ooooooooodp.73(2000).

6) Fiduccia, C.M. and Mattheyses, R.M.: A
linear-time heuristic for improving network
partitions, Proc. 19th DA Conf., pp.175-181
(1982).

7) Wolf, W.: Modern VLSI Design: A Systems
Approach, Prentice Hall (1994).

(00 120 120 20000)
(00130 40 6 000)




