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Abstract
In this paper, a novel dual-mode

pulse-triggered FF design supporting functional
versatility is presented. A dualmode pulse
generator design in pass transistor logic (PTL) is
devised first. The threshold voltage loss problem
common in PTL design is successfully resolved
while the circuit simplicity is kept. By combining
the pulse generator with a level sensitive latch, a
dual-mode pulse-triggered flip-flop (DMP-FF)
design is derived. Extensive performance
comparisons against various single mode FF
designs are conducted. The proposed design,
bearing similar circuit complexity plus the
advantage of dual mode operations, performs
equally well as single mode counterparts in
various AC parameters and power consumption.

Keywords: flip-flop, pulse triggered, pass
transistor logic.
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Total Transistor-Count 24 24 21 25+2
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Setup-Time (pS) -100 -156 -136 -80/-74
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Average Power (100% Switching Activity) pW| 55.54 50.32 58.34 59.85/52.16
Average Power (50% Switching Activity) pW 43.55 41.10 47.74 48.12 /40.59
Average Power (25% Switching Activity) pW 37.56 33.73 42.66 42.26 / 34.59
Average Power (0% Data High) uyW 31.84 26.78 38.56 36.38 /28.67
Average Power (0% Data Low) uW 31.70 27.72 37.35 36.0/30.24
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