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Design of a CMOS Dual-Modulus Prescaler Using New
High-Speed Low-Power TSPC D-Flip Flops
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Abstract

A prescaler is an essential building block for PLL-based frequency synthesizers and must satisfy
high-speed and low-power characteristics. The design of D-flip flips used in the prescaler implementation is
thus critical. Conventional TSPC D-flip flops suffer from glitches, unbalanced propagation delay, and
unnecessary charge/discharge at internal nodes in precharge phase, which results in increased power
consumption. In this paper a new dynamic D-flip flop is proposed to overcome these problems. Glitches are
minimized using discharge suppression scheme, speed is improved by making balanced propagation delay, and
low power consumption is achieved by removing unnecessary discharge. The proposed D-flip flop is employed
in designing a 128/129 dual-modulus prescaler using 0.18#m CMOS process parameters. The designed prescaler
operates up to SGHz while conventional one can operate up to 4.5GHz under same conditions. It consumes

0.394mW at 4GHz that is a 34% improved result compared with conventional one.
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Table 1. Performance comparison of D-flip flops

Conventional | Song’s | Proposed
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The number of 9 3 9
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( Clock-QB delay ) 0.0652 0.0513 0.0450

(nsec)

high-to-low delay
( Clock-QB delay ) 0.0238 0.0473 0.0313

(nsec)
Power consumption | ) ) 00794 | 00574
(mW)
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Table 2. Performance comparison of prescalers

Prescaler Prescaler
( using Song's (using proposed
D-F/F ) D-F/F)
Supply voltage 18V 18V
Maximum
. 4484 MHz 5025 MHz
operating freq.
Power
consumption
(UGHz clock 0.599 mW 0.394 mW
freq.)
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