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A novel segmented curvature compensation bandgap reference design

CHENG Weijie, ZENG Yicheng, DENG Ting

(Department of Microelectronics Science and Engineering, Xiangtan University, Xiangtan Hunan 411105, China)

Abstract: Based on the 0.5 um CMOS process, a low-temperature drift bandgap reference source with
novel segmentation curvature compensation technology is designed. Two different current compensation
structures are adopted to introduce positive temperature coefficient compensation currents in the middle
and high temperature phases respectively, so that the temperature characteristic curve of the reference
voltage generates two new extreme points in the middle temperature and high temperature phases.
Compared with the traditional segmented curvature compensation bandgap reference, the compensation
efficiency is improved. The circuit is designed and simulated by Cadence. The simulation results show that
when the input voltage is 5 V in —40-190 °C, the output reference voltage is 1.231 V, the temperature drift
coefficient is 0.885 ppm/°C, and the Power Supply Rejection Ratio(PSRR) is =75-109 dB at low frequency.
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Fig.1 Traditional bandgap reference circuit diagram
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Fig.2 Novel segmentation compensation bandgap reference source circuit
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Fig.3 Temperature characteristic curves of the reference voltage
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Tablel Comparison of the simulation results of the bandgap reference source circuit in this paper and the cited literature

parameters literature [1] literature [3] literature [8] literature [12] this paper
temperature coefficient/(10.C™") 0.94 2.5 -0.70 -1.00 -1.30
temperature range/ “C -40-125 -40-125 -40-125 -20-140 -40-190
PSRR/dB -63.67 -67.00 -78.70 -60.00 <-109.00
process/pm CMOS 0.18 pm CMOS 0.35 um CMOS 0.18 pm CMOS 0.18 pm CMOS 0.5 pum
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