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Abstract

This paper proposes a low-power all-MOS voltage reference design that utilizes the temperature
characteristics of MOS transistors operating in the subthreshold region to achieve low power con-
sumption while meeting the requirements of low voltage and wide temperature range. Traditional
bandgap reference circuits, which rely on bipolar junction transistors and resistors, fail to satisfy
the demands of low-power applications. Therefore, this design adopts an all-MOS voltage reference
structure. By optimizing the circuit architecture and operational principles, the design achieves low
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static power consumption, a wide operating temperature range, and a low temperature coefficient.
Simulation results show that within the temperature range of -55°C to 150°C, the output voltage
variation is only 2.03 mV, with a temperature coefficient of 16.5x10~%/°C. The static current is 5.7
UA, power consumption is 6.84 nW, and the power supply rejection ratio (PSRR) is —=59.16 dB. This
design demonstrates significant advantages in low-power, low-voltage applications, making it suit-
able for use in 10T devices, wearable electronics, and other scenarios with stringent power con-
sumption requirements.
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Figure 1. Traditional CMOS bandgap reference circuit
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Figure 2. Overall circuit of the proposed reference circuit
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Table 1. Key device parameters of the proposed reference circuit
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Figure 3. Temperature characteristics of the reference output voltage
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Figure 4. Temperature characteristics of the quiescent current of the reference circuit
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Figure 5. Power supply rejection ratio curve of the reference cir-

cuit at room temperature
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