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ABSTRACT

This paper presents curvature-compensated reference circuits operating under low-voltage condition and
achieving low-power consumption with 0.35-um standard CMOS process. The proposed circuit can operate under
less than 1-V supply voltage by using MOS transistors operating in weak-inversion region. The simulation results
shows a low temperature coefficient by using the proposed curvature compensation technique. It generates a
graph-shape temperature characteristic that looks like a sine curve, not a bell-shape characteristic presented in
other published BGRs without curvature compensation. The proposed circuits operate with 0.9-V supply voltage.
First, the voltage reference circuit consumes 176nW power and the temperature coefficient is 26.4ppm/C. The
current reference circuit is designed to operate with 194.3nW power consumption and 13.3ppm/C temperature
coefficient.
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T Condition Worst Typical Best
MPA MP2 MP5 MP6 MP7 Gain (dB) 57.9 75.9 70.8
Phase margin (° ) 68.0 66.3 64.1
UGF (kHz) 1.2 15 1.9
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INP. INN —
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