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Performance Evaluation of Decision Circuits Employing Transfer Gates and Clock
Current Control

Pl S IR A 2
Norio Ohkawa Haruki Kobayashi

Abstract :

In performance evaluation of regeneration circuits which are the component of transmission receivers, it is
necessary to consider not only power consumption and operating speed, but also decision voltage representing input
voltage at which the specified bit error rate can be obtained. In order to apply them as the regeneration circuits,
newly devised D-FFs, conventional master-slave D-FFs, and clocked inverter type D-FFs were compared and
evaluated employing performance index DPI which was considered power consumption, clock operating speed, and
decision voltage. In the front-end section of the newly devised D-FF's, when signal data was in transient state, it was
turned ON / OFF with a clock at twice the speed so that current through the differential pair was OFF by the clock
current control technique. Also, in the D-latch section, transfer gates were applied to hold data regardless of signal
data rate. Comparing the devised circuits and conventional circuits shows that the DPI values of the devised circuits
are relatively small fluctuation regardless of operation speed, but in the conventional circuits, DPI values are
proportional to operation speed. We clarified that the devised circuits have better DPI values than the conventional
circuits in low-speed operation region, and operate up to higher speed.
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