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Driver Sizing for High-performace Interconnects
Considering Transmission-line Effects

AKIRA TSUCHIYA,! MASANORI HASHIMOTO!
and HIDETOSHI ONODERA'

In this paper, we propose a method for sizing CMOS gates that drive a long fat inter-
connect. In VDSM technologies, inductance of a long fat interconnect is significant, and
transmission-line effects have to be considered. The loss property, which is a characteristic
of transmission-lines in VLSIs, is important because the propagation wave attenuates below
logical threshold voltage. The proposed method resizes a driver considering the effects of
lossy transmission-lines, such as reflection, attenuation. We experimentally verify that our
method can realize the signal propagation at the velocity of electromagnetic wave without
deteriorating waveform in 0.18 pm-0.10 pum processes.
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Fig.1 RLC-model of VLSI interconnects.
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Fig. 13 Comparison between the proposed method and the
driver sizing by impedance matching (0.13 pm pro-
cess, characteristic impedance 86.2 2, wire length
10 mm).

ooo 1e2psd0000oooooobooooon
gobooooooobooooooboooooooon
010%00000000000000000000O0O
goboooooooooboooooouooboooboo
gbooocobooooooboobooboooooboooo

gooooboooboooobooooooooboooo

obooooooooocoooooooooooan
5. O g

goooooooooooooobooobooooo
goobooooobooooboobooboOoooooooon
obooooboooooooooooooocoooon
goboooooooooboooobooooooboooo
gooooobooobooooooooooooooon
goooooooooooboobOooooooooo
oboobooOoobooobobobooooooooobooon
oboooooooocoooooooobocoboooon
gooooooooooooooobooboooboo
gooooboooooooooboooooboooobooDOo
goooooooooooboooooooooooboon
gooooooooooooooooooboobooa
goboooooooooooooooooooooo
booocodoobooooboooooooobobooooo
gooooooooooooooooobooboooo
goooo 018um-0.10pmO0000000O0O00OO
goooooooo

May 2002

o o o o

1) 000O0O0SOC vs SOP—O0000O0OOOO
DAOODODOOOOOpp.1-6 (2001).

2) Bakoglu, H.B.: Circuits, Interconnections, and
Packaging for VLSI, Addison-Wesley Publish-
ing Company, Inc. (1990).

3) Cappuccino, G. and Cocorullo, G.: CMOS Siz-
ing Rule for High Performance Long Intercon-
nects, Proc. DATE2001, p.817 (2001).

4) Ismail, Y.I. and Friedman, E.G.: Effects of In-
ductance on the Propagation Delay and Re-
peater Insertion in VLSI Circuits, Proc. ACM/
IEEE Design Automation Conference, pp.721—
724 (1999).

5 0 00000000GHzO0ODOODOODOOO
goboobbooooooobbooboboboo
O0ooUooooooooo (2000).

6) Cheng, C.-K., Lillis, J., Lin, S. and Chang,
N.H.: Interconnect Analysis and Synthesis, A
Wiley-Interscience Publication (2000).

7) SIA, Semantech Inc.: International Technol-
ogy Roadmap for Semiconductors (1999).

8) D00UODUDUODDDDODODOUOITRSOOO
0oooooo SPICEODODODOOOOODO
00000000000 oO0oo0o0oOOp.74(2000).

9) Johnson, W.C.: Transmission Lines and Net-
works, Electorical & Electronic Engineering Se-
ries, McGraw-Hill Book Company (1988).

10) Smith, M.J.: Application-specific integrated
circuits, Addison Wesley Longman, Inc. (1997).

11) 00000000 O000oUoooUooOo
00o0o0oOooooo (2000).

(00 1309021000)
(00 14030 14000)

oo O

o0 130oooooooooon
ooooooooooocooooon
oobcoooboooooooooon
oOoLsIooooooooooono
OO0OO0O0OO0OOOO0IEEEOCDDOO



Vol. 43 No. 5

vLSIOOooooooooooooooooooo 1347

o0 0ooboooooboo

go9boooooooooon
goodooo 13goooooon
oooooooooooooooon
oooooooooocooooon
O00oOoLSIoooOoOooLSIOo

cADOO0OO0O0O00O0O00OOOOO0DmOO 11000

gboooooooobooboooooobocoobooooo

IEEEOODO

gooooooooo
obOs300o00o0o0ooaon
goooooossooooooon
goooooooooooooon
gooooooobooobooooooo
a ooooooooocooooooon
OO0oooOoOooooLSIooOooooLsSIo CADO
MOSOOOOOOOOOOOOOODOOOOoOO 59
0000000000000 00000UOIEEEDACM
ooog




