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Abstract

Operational amplifiers are analog and mixed circuits are widely used in the basic
module, its precision and stability determine the performance of the system, and rail
to rail CMOS operational amplifier with excellent input and output voltage range and
so on are widely used. This article will focus CMOS rail to rail operational amplifier
and the auxiliary bandgap reference circuit design and simulation.

The thesis first domestic low-voltage low-power rail to rail op amp to do
extensive surveys and studies, the absorption based on previous results, we designed a
low voltage low power rail to rail operational amplifier. Operational amplifier made
up by two op-amp structure. The first stage use a differential pair with complementary
structure to achieve the rail to rail input, using folded cascode structure to achieve
high-gain. Use 3 times current mirror technology to achieve the input stage
transconductance constant. Output stage use floating current structure of the
complementary stream of Class AB output structure, increase the output voltage range
and efficiency of the rail to rail cutput.

Chip with a band gap reference circuit. The bandgap reference circuit, a
second-order sub-threshold MOS pipe curvature compensation structure, a relatively
low temperature coefficient; the same time using the depth of the negative feedback
method, effectively restrain the power supply voltage to the bandgap reference
brought impact, resulting in improved power supply rejection ratio. The temperature
coefficient bandgap reference circuit can reach 3.15ppm/°C; power supply rejection
ratio can reach 92.61dB. The frequency of the op amp use Miller compensation
method of compensation. The entire circuit use TSMC 0.18um technology library
design, and after candence the spectre simulation software simulation. The final
simulation results show that the power supply voltage of 2V in the case, the op amp's
quiescent power dissipation 82.18uW, DC gain of 99.91dB, the gain bandwidth is

6.097MHz, the phase margin is 73.1°, is conversion rate to 3.70V / uS, the negative



conversion rate 3.57V/uS, input common-mode voltage range of 0-2V, the output
voltage swing for the 0.009-1.982V, the op amp can achieve rail to rail input and

output.

Keywords: rail to rail; op amp; bandgap
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