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Design of a new rail-to-rail operational amplifier
based on single difference pair input stage
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[ Abstract] In this paper, a new rail - to —rail integrated operational amplifier is designed based on CMOS technology. The
advantages and disadvantages of traditional rail —to—rail input stage design are compared and analyzed. The operational amplifier
adopts single — difference pair input stage structure, uses exhausted NMOS tube as input pair tube, uses the volume effect of
exhausted NMOS tube and optimizes the circuit structure of input stage to realize rail-to—rail input, thereafter uses AB class output
stage structure to realize rail-to—-rail output. Through Cadence simulation verification, working under 5 V single power supply, the
common mode input voltage range can achieve full rail 0~5 V, gain up to 141.1dB, bandwidth 1.7 MHz, phase margin 55.4°, low
input offset voltage 264 WV, input bias current 9 pA. The whole circuit realizes the output voltage swing of nearly full rail and meets
the design requirements of rail to rail operational amplifier.
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Fig. 1 Conventional dual difference rail-to—rail input stage
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Fig. 2 Conventional single difference rail—-to—rail input stage
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Fig. 3 Input stage circuit
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Tab. 1 Comparison of parameters
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