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Register Array Modules
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(Technology: 90-nm, Triple-Well, 6-Layer, Cu, CMOS\ ml n=4](\)l/m
Gate Lengths: L,=L,=0.1 mm 5 8
Channel Widths (Logic): W,=1.08 pW, W = 1.64 pW 8 5
Channel Widths (Swich): W, = 0.54 pW, W = 0.82 pW 10 4

\Threshold Voltages: Via =0222V, V, =-0241V ) 20 2
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Power Dissipation and Signal Propagation
Delay of a Single Logic Gate

Power due to dynamic current Ist Stage 2nd Stage  3rd Stage
Pp(n) = (AntB)* Vi f
Power due to short-circuit current
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Signal Propagation Delay of 90-nm Register Array Modules
(SPICE Simulation)

No. of D-FF (M = m%n) = 40
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Signal Propagation Delay of 90-nm

Register Array Modules

(SPICE Simulation)
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No. of Inverters at Buffer-1 & Buffer-1 (m)

As m increases,
t,increases,
t, 1» 1, , decrease,
t; is constant.
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Propagation Delays (1) [nsec]

Signal Propagation Delay (7;) & Optimized m for

Minimum #; of 90-nm Register Array Modules
(SPICE Simulation)
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Power Dissipation of 90-nm Register Array Modules
(SPICE Simulation)
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AsS m increases

P, decreases
Others increase.
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Power Dissipation (P;) & Optimized m tor Minimum Py

of 90-nm Register Array Modules
(SPICE Simulation)
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90-nm CMOS LSI Chip with 6 Register
Array Modules

~N

Technology:
90-nm, Triple-Well,
6-Layer, Cu, CMOS
Chip Size:
2.5 mm x 2.5 mm
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Power Dissipation of 90-nm Register Array Modules
(Experimental Results )

Power Dissipation (Py, Py, Py.1, P33, P3) [nW]
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No. of Inverters at Buffer-1 & Buffer-2 (m)

No. of D-FF (M = mXxn) =40

(. Signal Propagation Delay (tT)\
0.95 nsec (m=1)

~

_ 0.26 nsec (27.4%) (m = 10) y
p L )
- Power Dissipation (Py)
293.1 uW (m=1)
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_ 159.6 nW (54.5%) (m = 10) y

tr and P, are minimized at
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