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Abstract

As the data path of the processor widens and the depth of the pipeline deepens, the number of required registers
increases. Consequently, careful attention must be paid to the design of clocked storage elements like latches and flipflops
as they have a significant bearing on the overall performance of a synchronous VLSI circuit. As technology is also scaling
down, noise Immunity is becoming an important factor. In this paper, we present a new flipflop which has an improved
noise immunity when compared to the hybrid latch flipflop and the conditional precharge flipflop. Simulation results in

6onm CMOS technology with 1.2V supply voltage are used to demonstrate the effectiveness of the proposed flipflop
structure.
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Fig. 1. Hybrid latch flipflop (HLFF).
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Table 1. Performance comparison when input = high.
) setup time | hold time | clk-gb time | d-gb time energy power PDP
Flipflop
(ps) (ps) (ps) (ps) (f]) (uW) (f])
HLFF 0.73 66.70 33.80 89.50 62.68 15.80 1414
CPFF -13.90 69.60 84.20 70.30 50.02 12.60 0.886
Proposed FF -2.20 75.50 75.80 73.60 10.70 10.70 0.758
E 2 =™ dolg #tol lowdd
Table 2. Performance comparison when input = low.
) setup time | hold time | clk-gb time | d-gb time energy power PDP
Flipflop
(ps) (ps) (ps) (ps) f]) (W) )
HLFF -1.46 15.60 50.30 4890 4478 11.10 0.543
CPFF 16.10 2740 61.10 77.20 40.05 9.90 0.764
Proposed FF 16.90 9.4 66.40 83.30 40.16 9.96 0.858
E 3 ko= dg FF
Table 3. Measurement of noise effect.
Flin] The number | Total width | energy power PDP ANTE ENTE
1pIiop . .
of Tr (um) (£]) (uW) (£]) (V*-ps) (V2 ps/f])
HLFF 20 25.35 53.73 13.45 0978 180 3.35
CPFF 23 26.49 4504 11.25 0.825 292 6.48
Proposed FF 26 21.69 41.38 10.33 0.808 302 19.38
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