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Implementation of fast speed high accuracy Droop detection

for high-performance CPU

YANG Ligiong, ZHANG Longbing, XIAO Junhua, WANG Jian
(State Key Laboratory of Computer Architecture, Institute of Computing Technology,
Chinese Academy of Sciences, Beijing 100190)
(Tnstitute of Computing Technology, Chinese Academy of Sciences, Beijing 100190)
( University of Chinese Academy of Sciences, Beijing 100049 )
Abstract

High-performance central processing unit ( CPU) has already entered into the nano-process design era. The
integration and performance of CPU are greatly improved, while power consumption and clock balance optimization
has become a main issue. The increase of physical power supply parasitic impedance is obvious, and the process of
rapid increase in power consumption leads to the dynamic voltage droop of power network , which inhibits the further
improvement of the main frequency. In this paper, a power supply monitoring optimization method based on all dig-
ital fast and high-precision Droop Sensor is proposed. This method uses single digital power supply, easy to be inte-
grated into the processor core digital domain for local power supply real-time monitoring. When Droop Sensor de-
tects a rapid droop in voltage, the clock domain of the processor core is guided in real time for frequency’ s modula-
tion, helping the processor through periods of low-pressure hazard and returning to normal clock frequencies until
the droop is over. The targeted clock optimization of local voltage droop is realized, which avoids the loss of overall
power performance. The Droop Sensor design is realized using the 12 nm digital process. The simulation results
show that the sensor can respond quickly to the first-order Droop within 100 ps, which can help the CPU through
the instantaneous large pressure droop period, and the threshold adjustment accuracy of the high-order Droop re-
sponse can reach 3% , which supports the power supply level multi-threshold control of the CPU.

Key words: high-performance central processing unit (CPU) , voltage supply detection, Droop Sensor
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