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This work presents a temperature-compensated voltage reference for EV BMS applications. LDMOS devices are attractive for such systems because they
support high-voltage operation and robust performance. However, accurate cell-voltage monitoring still requires a highly stable reference, since
reference drift directly translates into sensing error in A2 ADC-based systems. To address this, the proposed stacked LDMOS triode-region voltage
reference combines CTAT and PTAT current components, together with gate-width optimization and body-effect biasing, to suppress temperature drift.
A two-stage coarse-fine decoder enables a programmable 3.2 — 4.2 V output with 1 mV resolution. Fabricated in a 180 nm high-voltage CMOS process,
the circuit achieves a 0.3 mV variation from -20°C to 100°C, corresponding to 0.61 ppm/°C, within an active area of 0.0038 mm?®.
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* In the weak-triode branch, the mobility term dominates, so the current
decreases with temperature, CTAT behavior.

e The proposed stacked LDMOS triode ladder realizes a directly programmable 3.2-4.2 V

 |n the deep-triode branch, the effective overdrive term dominates, so high-side reference with 1 mV trim resolution for BMS applications.

the current increases with temperature, resulting in PTAT behavior.  Temperature drift is minimized by balancing CTAT weak-triode and PTAT deep-triode

* W =50 um provides the flattest composite current, close to 100 pA over currents through width optimization.
temperature. * Additional V¢ ;-based body-bias tuning suppresses residual curvature, achieving 0.61 ppm
« This width is selected before fine V..-based body-bias tuning /°C TC and 0.3 mV variation from -20°C to 100°C, while AEC-Q100-based validation is
SB .

planned for future work.
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