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LDO regulator with improved regulation characteristics
using gate current sensing structure
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Abstract

The gate current sensing structure was proposed to more effectively control the regulation of the output voltage
when the LDO regulator occurs in an overshoot or undershoot situation. In a typical existing LDO regulator, the
regulation voltage changes when the load current changes. However, the operation speed of the pass transistor
can be further improved by supplying/discharging the gate terminal current in the pass transistor using a gate
current sensing structure. The input voltage of the LDO regulator using the gate current sensing structure is 3.3 V
to 4.5 V, the output voltage is 3 V, and the load current has a maximum value of 250 mA. As a result of the
simulation, a voltage change value of about 12 mV was confirmed when the load current changed up to 250 mA.
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Fig. 1. Block Diagram of PMIC (Power Management
Integrated Circuit).
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Fig. 2. Block Diagram of Conventional LDO Regulator.
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Fig. 4. Operation of the proposed LDO regulator in case
of overshoot.
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Fig. 5. Operation of the proposed LDO regulator in case
of undershoot.
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Fig. 6. Line regulation simulation result of the proposed
LDO regulator.
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Fig. 7. Load regulation simulation result of the proposed
LDO regulator.
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Fig. 8. Quiescent current simulation result for proposed
LDO regulator.
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Fig. 9. Output voltage simulation results of the proposed
LDO regulator according to temperature.
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Table 1. Circuit data of the Proposed LDO regulator and
conventional LDO regulator.

H 1. M2E LDO dfiZd|0|ERt 7|E LDO 2[Z20[E{e]
3= Ho|H
Parameters Conventional Proposed
Output Voltage 3V 3V
Input Voltage 33V 33V
Reference Voltage 1.2V 12V
Load regulation 4 12 mV 4 9 mV
Line regulation 4 15 mV 4 12 mV
Dropout Voltage 300 mV 300 mV
Load transient A181297m$\] A121213m$V
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