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Present and Future of System LSI’s

TAKAYASU SAKURATIt

Issues and possible solutions to overcome power crisis, interconnection crisis, and complex-
ity crisis in VLSI’s are presented. The technologies to reduce the power consumption of LSI’s
range from software and architecture level to circuit and device level. Delay, reliability, TAT,
cost, and power tend to be determined by interconnections in the future. The signal integrity
will become an important concern of LSI designers together with IP-based designs.
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Fig.1 Scaling theory.
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Fig.2 Trend in voltage, power and current.
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Fig.4 Software control of operation voltage.
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Year Unit 1999 | 2014 |Factor
Design rule im 0.18{ 0.035
Tr. Density lem2 6.2M| 390M 30
Chip size mm2 340{ 900 2.6
Tr. Count per chip (i P) 21M| 3.6G
DRAM capacity 1G| 17| 256
Local clock on a chip Hz 1.2G| 17G
Global clock on a chip Hz 1.2G 3.7G| 3.1
Power w 90 183
Supply voltage \'J 1.5 0.37
Current A 60)494.6
Interconnection levels 6 10 1.7
Mask count 22 28 1.3
Cost/ tr. (packaged) icents 1735 22 0.01
Chip to board clock Hz 500M| 1.5G
# of package pins 810 2700
Package cost cents/pin | 1.61] 0.75] 0.5

013 201400 LSIOOOO0O00ITRSE)
Fig.13 LSI’s in 2014.
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