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Examination for Low Power Consumption Receivers operating at 1Gbit/s by
Integrated Design of Negative-feedback Preamplifiers and Clocked Inverter Decision
and Regeneration Circuits
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Abstract :

Low-power consumption digital receivers are required due to development of optical communication systems
and wireless sensor network systems. Digital receivers generally have 3R functions (Reshaping; equalizing and
amplification, Retiming; timing extraction, Regeneration; decision and regeneration). A performance index API that
evaluates bandwidth, gain, and power consumption collectively and expresses efficiency, has been applied to
various amplifiers that operate in analog. In order to find the maximum API values of those amplifiers in a short
time, a method that can change the circuit parameters to multi-step while keeping the operating point fixed, is
applied. This time, gate width of the amplification FETs is added to the circuit parameters, and the maximum API
values of the voltage-current type, current-voltage type negative feedback amplifiers are obtained through the API
support program, which was previously developed.

The maximum API of the voltage-current type feedback amplifier is about 1.4 times larger than that of the
current -voltage type, found to be that the main factor is due to bandwidth characteristics.

Next, the clocked inverter CMOS D-FF, which has excellent high-speed operation, is applied to the decision and
regeneration circuits of the digital receivers. Among the various feedback amplifiers examined, the ones with the
largest API at each gate width and a bandwidth of about 1 GHz or more are used as pre-amplifiers with reshaping
function. By integrating the decision and regeneration circuit and the pre-amplifier circuit, the circuit configuration
and circuit parameters that enable high-speed operation of 1 Gbit/s and have the lowest power consumption of the
entire circuit are obtained.

From the above, it is clarified the API performance of various circuit parameters including gate width of the
amplification FETs for the voltage-current type feedback amplifier. Finally, a clocked inverter CMOS D-FF with
excellent high-speed operation and a voltage-current type amplifier is integrated, and is clarified the circuit
configuration and the circuit parameters that have the lowest power consumption in the high-speed operation
range of 1 Gbit / s.

Keywords : Negative-feedback amplifier, Low-power consumption, Clocked Inverter, Decision voltage, Voltage-
current feedback
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