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Fig.1 Basic structure of self-timed pipeline.
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Fig.2 Timing chart of self-timed pipeline.
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PC : Power Controller
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Fig.3 Stage-by-stage power gating circuit for STP.
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Fig.4 Timing chart of stage-by-stage power gating.
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Fig.5 Virtual ground realized in each standard logic
cell row.
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Table 1 Pblackesign evaluation of break-even sleep
time (BEST).
Gate size [nm] L=60 L=80 | L=100
W=349 | W=465 | W=581
BEST [ns] 461 482 526
Leakage power [pW] 4.588 3.364 3.249
(PS +7)
Switching energy [pJ] | 2.804 3.225 3.749
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Table 2 Chip specifications.

Process e-shuttle CS200L

65nm CMOS

Wiring (# of layers) 12 Metal
Power-supply voltage

Core 1.2 V (Nominal)

1/0 3.3 V (Nominal)

Threshold voltage

Standard Vth PMOS:—0.56 V (Condition *)
NMOS:0.60 V (Condition **)
PMOS:—0.45 V (Condition *)

NMOS:0.50 V (Condition **)

Low Vth

DL per stage 192 bit
FL per stage 24 x 8 bit Gray-code generator
7# of PS per stage 688
# of stage 40

Maximum transfer rate 795 M packet/sec. (1.2V)

230 M packet/sec. (0.7V)

Pipeline latency 28.4 nsec. (1.2V)

112 nsec. (0.7V)

Chip size 2.1 mm X 2.1 mm

Leakage per stage

1.2V, 25°C 25.3 uW (PS-on)
2.28 pW (PS-off)

1.2V, 75°C 128 uW (PS-on)
10.8 uW (PS-off)

0.7V, 25°C 4.24 YW (PS-on)
0.480 W (PS-off)

0.7V, 75°C 27.0 pW (PS-on)

2.89 pW (PS-off)

*: L=60 nm, W=500 nm, Vds=—1.2 V, Vbs=0 V, Ids=—-10
pA, **: L=60 nm, W=500 nm, Vds=1.2 V, Vbs=0 V,
Ids=30 pA (L: gate length, W: gate width, Vds: voltage
between drain and source, Vbs: voltage between body and
source, Ids: drain current)
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Table 3 Evaluation of break-even sleep time (0.7V).

25°C | 75°C | 125°C
BEST[ns] | 1946 | 361 | 98
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Fig.9 Reduced leakage power consumption during
communication prcessing (0.7V, 75°C).
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