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Issues of Current LSI Technology and the Future Technology Direction
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Fig.1 Construction of CPU system.

Length: 0.7
Area: 0.5 @
Scaling §~+2
Device/Circuit parameter Scaling Factor
Device dimensions L, W, Tox | 1/S
Doping concentration S
Voltage 1/1S
Field 1
Current 118
Gate Delay 1/S
Power dissipation/device 1/82
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Fig.2 Transistor scaling and parameters.
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Fig.3 Power consumption trend for high speed CPUs.

0000D0DD00000000000D0000000
000000000000000000000000
0000000000D00000000000000
0000000000D00000000000000
0000000 V,000000000000000
000000000000000000000000
0000 (2)000000000000000000
Vr/V,qO0ODODOODOOOODDO000000000
00000000000000000 Ve VOO
00000000000000000000 CPUDO
000000D0000D0000D0030000000
0000000000D0000D0000000000
000 [2000000000000000 Vi, VagO
0000000000D0000D0000000000
0oooooo (30

00000000000000000000000
000000000000000000000000
000000000000000000000000
ooooo
00000000000000000000000
000000000000000000000000
000 I,,00

Tox
Tgq x exp (_Vdd) (5)
poooooobooob 1. 0000b0bobobbobon
gooooboobobooobooobobobobooo
goboooboobobooobooobobobobooo
gooboooboooboobooooog

3.2 J0OO0OO0OOOO

gooooboboooooobobooooooboobo
gobooooooobooboboooboobooo



gooooLsioopoooooooooo

L
—F—R —— |

4

il

C

04 00000000000
Fig.4 Structure of interconnection and parameters.
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Table 1 Interconnection scaling.

Parameters Local Global
L 1/S Sc
W, d 1/S 1/S
H, h 1/S 1/S
R S S2Sc
C 1/S Sc
Td (=RC) 1 (SSc)?
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Fig.5 Gate-delay and wire-delay trend.
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Fig.6 Estimation of wire-delay.
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Table 2 Parameters of some interconnection methods.
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Fig.7 Maximum operating frequency versus wire length
for some interconnections.
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Fig.8 Maximum operating frequency versus wire length
for some interconnections with repeater buffers.
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Fig.9 Processing speed and power consumption on dif-
ferent LSI architectures.
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