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Low-Voltage, Low-Noise, High-Precision Bandgap Reference for
High-Resolution ADC
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(School of Integrated Circuits, Xidian University, Xi’an, Shaanxi 710071, China)

Abstract: A low-offset, low-noise, high-precision bandgap reference (BGR) chip for high-resolution analog-to-digi-
tal converters (ADC) is designed in this paper. In response to the limitations of traditional architectures, two new technolo-
gies are proposed. Firstly, feedback enhancement technology reduces the operational amplifier’s offset voltage and low-fre-
quency noise to 1/23 when equivalent to the reference output. Secondly, a high-precision base current compensation tech-
nique is proposed to reduce the reference output deviation under various corners and device mismatch. Implemented in
0.18 wm CMOS process, the proposed BGR occupies a chip area of 0.142 x 0.258 mm’. Measurement results demonstrate
that the BGR generates a 0.6 V reference voltage under a 1.2 V power supply, consuming 31 wA quiescent current. The cir-
cuit achieves an integrated noise of 2.79 wVrms over 0.1~10.0 Hz and exhibits a temperature coefficient of 3.6 ppm/°C in
the range of —40~125 C.
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