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Design of High Performance Semi-Static Double Edge-Triggered Flip-Flops
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Abstract Based on analysis of traditional static and dynamic Double Edge-Triggered Flip-Flops (DETFFs), a new
semi-static DETFF is proposed in this paper. PSPICE simulation shows that the proposed DETFF has correct operation.
Compared with traditional static DETFFs, the proposed DETFF has significant improvement in terms of power, speed,

Power-Delay-Product (PDP) and area. In addition, the performance measurement of the DETFFs is also discussed in this

paper, and a new approach is proposed for testing the maximum working frequency of the DETFFs.
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(b) Transient analysis waveforms
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Tab.1 Comparison of 6 different designs(Vpp=2.5V, 0.24um, clk=100MHz)

HR[3] SCHR[4] SCHRS] SCHR[6] SCHR[7] AT
RS o 26(1.73) 26(1.73) 20(1.3) 20(1.3) 18(1.2) 15(1)
Cp-Q(LH) (ns) 0.27 0.32 0.21 0.33 0.30 0.34
Co-Q(HL) (ns) 0.21 0.24 0.21 0.24 0.29 0.26
TR (ns) 0.28 0.65 0.33 0.35 0.20 0.35
FFERTE (ns) 0.20 0.38 0.25 0.23 0.19 0.24
D=0 sa=0 (uW) 19.4 14.8 302.4 9.4 23.2 9.4
D=1 sa=0 (uW) 20.2 14.4 409.6 9.4 25.6 9.2
sa=0.5 (uW) 45.4 56.6 294.6 24.0 46.4 21.0
sa=1 (uW) 69.2 90.4 366.6 37.0 48.4 29.8
Glitch 1/1 (uW) ¢ 62.0(43.4) 94.2(82.8) 343.0(176.8) 27.4(17.8) 31.6(5.0) 21.0(10.6)
Max freq. (GHz) 1.28 1.06 125 1.50 1.72 1.50
PDP (10°°)) 10.90 15.84 61.86 7.68 13.92 6.30
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