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Design of high precision bandgap reference with wide temperature range

CHEN Hongmei, WAN Fangli, TAO Jinlong, SHEN Ruiting
(School of Microelectronics, Hefei University of Technology, Hefei 230601, China)

Abstract: In this paper, a high precision and high order temperature compensation bandgap reference
with wide temperature range is designed and implemented. This structure achieves first-order temper-
ature compensation by well balancing the base-emitter voltage Vg of a forward-biased triode, which
exhibits a complementary to absolute temperature(CTAT) characteristic, and the AVy: with a propor-
tional to absolute temperature(PTAT) characteristic. In addition, the piecewise temperature compen-
sation circuit is used to realize the curvature compensation of the low and high temperature sections,
so as to achieve a low temperature drift in a wide temperature range. In order to further improve the
output accuracy, the core operation amplifier adopts the folding common-source common-gate struc-
ture to obtain higher gain, and the chopper technology is added to reduce the influence of device mis-
match and noise. Finally, in order to meet the process consistency, a trimming circuit is designed.
The bandgap reference circuit is designed based on the TSMC 0. 18 pm BCD process. Post-layout sim-
ulation results show that with a supply voltage of 3. 3-5. 0 V and a temperature range of —40-125 C,
the temperature coefficient of the designed bandgap reference at each process corner is lower than
07 “C', and the output voltage is 2. 5 V. The static power consumption is 45 nA, and the voltage
accuracy error is less than 0. 2%3.
Key words: chopper modulation; piecewise curvature compensation circuit; high precision; trimming

resistor; bandgap reference
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