On-Die Power Supply Noise Monitor and Its Application to Power
Gating Technique
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Abstract

To reduce the power consumption of LSIs, the supply voltage should be set as low as
possible using a supply voltage control technique. However, when the power gating
technique or the dynamic voltage and frequency scaling (DVFS) technique is used, large
supply voltage fluctuations may cause faulty operation during the power mode transition.
To establish a precise voltage control technique, Fujitsu Laboratories has developed a circuit
for on-die monitoring of the power supply noise and applied it to the development of a new
power gating scheme that enables faster restoration without any increase in power supply
noise. Simulation results were sufficiently close to measurement results to verify this
method’s effectiveness: within 10% for a test chip using 90-nm technology. As a result, the
noise can be reduced by 87.5% and power gating with a sub-microsecond wakeup time can be
achieved.
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Fig.1-Block diagram of power supply noise monitor circuit.
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Fig.2-Power gating circuit configuration using rush
current bypass technique.
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