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Examination for Low Power Consumption Receiver by Integrated Design of
Preamplifiers and Decision Circuits

KN Y IR E A Y
Norio Ohkawa? Haruki Kobayashi?

Abstract :

In the previous study, when the D-FF with the CMOS configuration using the transfer gates (TG’s) were applied as
a decision and regeneration circuit, excellent performance was obtained from low speed to high speed. But the lower
the speed, it has been found that lower power consumption can be achieved by setting the higher decision voltage up
to power supply voltage. However, if the decision voltage is set high, a large voltage gain is required for the
preamplifier circuit, and power consumption of the preamplifier circuit increases. Moreover, in the high-speed
operation region, it is necessary to consider the influence of waveform degradation due to the decrease in bandwidth
due to high gain. For this reason, an optimum design method that integrates the preamplifier circuit and the decision
and regeneration circuit, which is the main part of the digital receiver, was proposed and the lowest power
consumption for each operation speed as a whole integrated circuit was examined through the circuit simulation. In
the low-speed operation region of 1 Mbit/s or less and the high-speed operation region of about 1 Gbit/s, when the
input signal to the preamplifier circuit is comparatively small -40 dBm, the lowest power consumption is achieved as
the whole integrated circuit. The circuit configuration of the preamplifier circuit, and the optimum gate width of the
amplification FET were clarified.

Keywords :
Low-power consumption, Decision voltage, Transfer gate, CMOS master-slave D-FF, Voltage-current feedback
amplifiers
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