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A level-shifting circuit based on low-voltage rail-to-rail CMOS
op-amp

PAN Xue-wen, ZHOU Ji-cheng, ZHENG Xu-qiang
(School of Physics Science and Technology, Central South University, Changsha 410083, China)

Abstract: A level-shifting circuit was proposed to solve the supply voltage and input signal limited by threshold voltage,
which offers a level-shifting voltage for input stage. A low-voltage rail-to-rail op-amp was designed by CMOS 0.5 pm,
the middle gain stage uses the low voltage, wide swing cascade structure which is suitable to work in low voltage, and the
output stage uses the traditional class A to reach rail-to-rail. With a single 1.3 V supply voltage, the whole circuit was
simulated in Hspice. The results show that when the supply voltage is equal to or lower than the sum of NMOS threshold
voltage and PMOS threshold voltage, the op-amp can also work well in any common mode input voltage. It reaches
rail-to-rail common mode input range and constant gm. The direct current gain is 106.5 dB while the unit gain bandwidth
is 2.3 MHz, and 178.8 uW power dissipation. For its simple and compact structure, this op-amp cell is suitable for low
voltage application.
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Fig.2 Schematic of whole op-amp circuit
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Table 1 Basic performances of op-amp
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Fig.6 Amplitude-frequency response of op-amp
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Fig.7 Phase-frequency response of op-amp
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