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Performance comparison of various negative-feedback amplifiers employing the
performance index API
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Abstract :

Due to the development of optical communication systems and wireless sensor network systems, not only
wideband and high gain, but also low-power consumption circuits are required in the equalizing amplification
section, which is a main element of the digital receivers that make up the system. In order to examine the
configuration of the amplification circuits that can maximize these performances, a performance index API that can
evaluate these three characteristic parameters collectively and expresses efficiency, is applied to the voltage-
current type, current-voltage type, voltage-voltage type, and current-current type negative feedback amplification
circuits. In order to find the maximum API value in a short time, a proposed method that can change the circuit
parameters in multi-step while keeping the operating point fixed, applied it to calculate the API value of these
negative-feedback amplification circuits. The maximum API value is obtained by voltage-current type, followed by
current-voltage type, then current-current type, voltage-voltage type. Voltage-current type is about 1.3 times the
maximum API value of voltage-voltage type, found to be that the main factor is due to bandwidth characteristics.
Regarding the sensitivity characteristics of the API with respect to the power supply voltage Vop, in any type of
negative-feedback amplifier circuit, when Vpp fluctuations shifts to the negative side, the API drops more than
when it shifts to the positive side. It is found that the permissible fluctuation range of Vpp when deviating to the
negative side is half that when deviating to the positive side. In terms of the sensitivity characteristics of the API to
the gate voltage Vg, all types of negative feedback amplification circuits are sensitive to Ve fluctuation, and the
permissible fluctuation range is 5% to 6 %, which is the narrowest of all circuit parameters. It found that the
suppression of Vge fluctuation is the key to stabilizing circuit performance. From the above, it is clarified the
performance of the voltage-current type, current-voltage type, voltage-voltage type, and current-current type
negative-feedback amplification circuits and the API sensitivity characteristics to fluctuations of various circuit

parameters.

Keywords :
Performance index, Negative-feedback amplifier, Low-power consumption, Fixed operating point multi-step
analysis, Circuit parameter sensitivity analysis
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