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Low-Power System Validation Using
Manageable Variable Supply Voltages
Technique
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The proposed low-cost, synthesizable, scalable Voltage-Frequency
Adjustor (VFA) design provides automatic voltage and frequency
adjustment with stabilization mechanisms. This design is effective
in reducing power consumption for dynamic varying systems.
The supplied electrical current amount and voltage level are
automatically adjusted by sensing the voltage level from fanout
target designed circuit. If the fanout voltage level is lower or
higher than a preset value, the voltage stabilization mechanism is
enabled by using a feedback control circuit. The voltage stabilization

mechanism controls the activating power switch module quantity
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to allow a circuit module dynamically varied design that can obtain
a stable fanin power, regardless of the designed module that is
frequently added or removed from the system. Compared to the
conventional dynamic voltage frequency scaling (DVFS) technique,
the VFA is cost effective and can be easily integrated with the target
design as a single chip. The final experimental results are successfully
validated, the H.264 decoder chip joining with two VFA chips has a
range of 49%~68% power reduction compared to when the H.264
video decoder directly uses an external power supply.
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Fig.1 > A Frequency Duty-Cycle Adjustment chip (FDCA) is designed to produce several desired clock signals for controlling our proposed
Voltage Frequency Adjustment chip (VFA) to generate CK type voltage (CKVdd) supplied to our H.264 video decoder chip for reducing

32% power consumption in average.



