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A PVT-Compensated Subthreshold Bandgap Reference
for Wide-Temperature-Range Operation
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This project proposes an Iintegrated calibration method to improve the TC (Temperature Coefficient) performance of the
bandgap reference circuit. By using the proposed subthreshold PVT Detector, the 13 digital control signals are generated
to calibrate the resistance of the bandgap reference circuit, achieving the low TC performance at all PVT corners. Besides,
the stacked transistors operated In subthreshold region are employed Iin the proposed PVT Detector, such that the power
consumption Is reduced. The proposed design is implemented with TSMC 0.18 um BCD process. The core area is 238.81
x 231.8 um2. The simulated output reference voltage is 800 mV with TC of 22.09 ppm/°C from -40°C to 125°C.
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1. Fig. 1 shows the block diagram of the proposed design, which includes a e
Subthreshold PVT Detector and a Low-Voltage Bandgap Reference Circult.
The PVT Detector, composed of a Process Detector, a Voltage Detector,| [# .
and a Temperature Detector, generates 13 digital codes to compensate for Tj E%Eg
the Low-Voltage Bandgap Reference Circuit. H nr—
2. Fig. 2 shows the schematic of the proposed Low-Voltage Bandgap h R
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Reference Circuit based on the prior work. For the PVT compensation, the|" 2" e | NS e[|
resistor string, R405 to R417, i1s controlled by parallel MOSFETSs, e s s
respectively, and the proposed Subthreshold PVT Detector provides their ) F'r?-l‘l- | < b':ﬁlg- 5[-1 y
gate voltages. The Start-up circuit prevents V, from staying at the supply| SuPthreshold Voltage ubthresho
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voltage, thereby avoiding the start-up issue.
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Fig. 6. Chip photograph and layout diagram Fig. 8. Measurement Results of Subthreshold Temperature Detector
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