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Design of Edge Trigger based on True Unidirectional
Clock Positive Edge Trigger Register

ZHU Hongyu, NIE Hai
(College of Communacation Engineering, Chengdu University of Information Technology, Chengdu 610225, China)

Abstract ; Aiming at the problem of the transmission speed of frequency Phase detector (PFD) and frequency divider in
a PLL circuit,an edge trigger based on a true unidirectional clock positive edge trigger register ( TSPC) was designed
and built. This structure achieves high-speed transmission in the 1 GHz frequency band and has the advantages of simple
structure , short transmission delay, and low power consumption. The traditional master-slave D flip-flop (MS DFF) adopts
a cascaded structure of multiple transmission gates and inverters,resulting in high transmission delay and high transmis-
sion power consumption , which greatly limits the phase-locked loop circuit; The D trigger based on TSPC adopts a dynam-
ic logic architecture , storing the transmitted digital information in the dynamic refresh logic,and achieves the function of
information storage and transmission with an extremely simple structure and fewer transistors. Two types of DFFs with dif-
ferent structures were simulated in the simulation software. The simulation results showed that the designed TSPC DFF
has a transmission delay of 70 ps at 500 MHz, while the traditional MS DFF has a transmission delay of 120 ps in the
same environment. TSPC DFF has significant advantages over MS DFF in high-frequency transmission.

Keywords : TSPC ; MS DFF ;dynamic refresh logic ;high frequency ;low transmission delay



