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❖ Limitation of Conventional UVLO

✓ Continuous static current from the resistive divider and bias circuits

✓ Difficulty in achieving nanoampere-level IQ for always-on operation

✓ IQ increases with VDD, degrading standby efficiency

❖ Key Advantages of the Proposed UVLO
✓ Self-biased architecture eliminates extra bias circuits

✓ MOS-diode divider with current limiter suppresses IQ increase

✓ Achieves 10.9 nA IQ at 5 V with 862× current reduction

❖ Implemented in 180 nm Process

❖ Achieves ultra-low quiescent current of 10.9 nA at 5 V

❖ Maintains nearly constant current across a wide VDD
range due to the voltage limiter

❖ Demonstrates up to 862× reduction in current
compared to conventional structures
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❖ Sensing Voltage VSEN

𝑽𝑺𝑬𝑵 ≈
𝟐

𝟕
𝑽𝑫𝑫

❖ Current limiter turns on when

𝑽𝑺𝑬𝑵 > 𝑽𝑳𝑰𝑴 + Δ

Δ = 𝑽𝑺𝑮,𝑴𝟔 − 𝑽𝑻𝑯,𝑴𝑳𝑰𝑴

❖ A subthreshold PMOS current mirror provides self-biases  
for the comparator, eliminating extra bias circuitry

❖ A native-FET-based VREF provides a compact low-current 
reference

𝑽𝑹𝑬𝑭 ≈ 𝟎. 𝟔𝟓 𝑽Voltage 
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     𝑽  𝑺 𝑬 𝑵 ≈    𝟐 𝟕 𝑽  𝑫 𝑫


   𝑽  𝑺 𝑬 𝑵 >  𝑽  𝑳 𝑰 𝑴 + Δ


   𝑽  𝑺 𝑮 ,   𝑴 𝟔 −  𝑽  𝑻 𝑯 , 𝑴 𝑳 𝑰 𝑴
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