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( Characteristic Analysis of LDO Regulator According to Process
Variation )
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Abstract

In this paper, we have examined electrical characteristics of LDO regulator according to the process variation using a 1
mm 20 V high voltage CMOS process. The electrical analysis of LDO regulator have been performed with three kind of
SPICE parameter sets (Typ : typical, FF : fast, SS : slow) by process variation which cause change of SPICE parameter
such as threshold voltage and effective channel length of MOS devices. From simulation results, we confirmed that in case
of SS type SPICE parameter set, the LDO regulator has 3.6 mV/V line regulation, 0.4 mV/mA load regulation and 0.86 s
output voltage settling time. And in case of Typ type SPICE parameter set, the LDO regulatorhas 4.2 mV/V line regulation,
0.44 mV/mA load regulation and0.62 ps output voltage settling time. Finally, in the FF type SPICE parameter set, the LDO
regulator has 7.0 mV/V line regulation, 0.56 mV/mA load regulation and 0.27 gs output voltage settling time.
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Fig. 1. Common PMIC block diagram.
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Fig. 2. Basic LDO regulator block diagram.
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Fig. 4. Error amplifier circuit.
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Fig. 5. Frequency analysis of error amplifier.
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Table 1. SPICE simulation results of LDO regulator
according to process variation.
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Fig. 10. Undershoot in case of load current rising.
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Fig. 11. Overshoot in case of load current falling.
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