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Table 1  Technology and equivalent circuit model parameters
for different technology Based on ITRS 2006
Tech. node/nm 90 65 45
ki/(m -+ Q) 8.14x10°4 6.24x10°4 5.94x1074
k2/(F/m) 1.22x10°8 1.58%x10°8 2x10°8
Va/V 1 0.7 0.6
Logtn/ (uA/pm) 3.56 13.4 23.83
fax/GHz 2.99 6.73 11.51
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Table 2 Power and area of repeaters for two types of intercon-
nect lines in 65nm CMOS technology

1 target topt w Axcp Prcp
Tech, parameter ) n )
/ps /ps /pm /pm /W
Intermediate 802 802 19 2.10 | 119.70 | 1367.1
h=2cm 810 802 16 1.82 87.55 | 1132.6
r=448.9Q/mm 830 802 14 1.70 76.68 | 1053.3
[ =2.36nH/mm 880 802 12 1.37 49.24 | 853.1
¢=49.93fF/mm | 970 802 10 1.13 33.78 | 740.3
Global 2773.8 | 2773.8 | 20 10. 25 | 614.82 | 9843.7
h=10cm 2800 | 2773.8 | 18 8.37 | 451.95 | 8655.5
r=40.74Q/mm | 2850 |2773.8 | 17 7.33 | 373.61 | 8312.6
[=2.44nH/mm | 2950 |2773.8 | 15 6.20 | 320.71| 7698.1
¢=108.33fF/mm| 3000 |2773.8| 14 5.82 | 279.19 | 7395.2
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Fig.2 Area versus target delay for two types interconnect lines
in 65nm CMOS technology
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Abstract: Repeater optimization is key for SOC interconnect delay design. This paper proposes a novel optimal model for minimizing

power and area overhead of repeaters while meeting the target performance of on-chip interconnect lines. A Lagrangian function is

presented to find the number of repeaters and their sizes required for minimizing area and power overhead with a target delay con-

straint. Based on 65nm CMOS technology,the computed results of the intermediate and global lines show that the proposed model can

significantly reduce the area and power of interconnect lines and is especially suitable for global lines. The best performance will be

achieved with the longer line. The proposed model can be integrated into repeater design methodology and CAD tools for intercon-

nect planning in nanometer SOCs.
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