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Stability and PSR(Power-Supply Rejection) Models for Design
Optimization of Capacitor-less LDO Regulators
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Abstract

LDO(Low Drop-Out) regulators have become an essential building block in modern PMIC(Power Managment IC) to extend battery
life of electronic devices. In this paper, we optimize capacitor-less LDO regulator via Geometric Programming(GP) designed using
Dongbu HiTek 0.5 1m BCDMOS process. GP-compatible models for stability and PSR of LDO regulators are derived based on
monomial formulation of transistor characteristics. Average errors between simulation and the proposed model are 9.3 % and 13.1 %,
for phase margin and PSR, respectively. Based on the proposed models, the capacitor-less LDO optimization can be performed by
changing the PSR constraint of the design. The GP-compatible performance models developed in this work enables the design
automation of capacitor-less LDO regulator for different design target specification.
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Fig. 1. Flow chart of circuit optimization via GP.
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Table 1. Max/mean % modeling error in saturation region.
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Fig. 2. Schematic of capacitor-less LDO regulator.
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Table 2. Comparison results between model and simulation of
capacitor-less LDO regulator.

LDO #ZdolEe] A5 &

24 Algdeld | 3t (%)
Lu(mA) 100 100

Viropoul V) 03 0.32 6.25
Vour(V) 1.8 1.813 0.7
Lniescen(mMA) 222 221 0.73
PSR (@DC) (dB) | —47.96 —46.77 12.82
A (dB) 75.25 74.1 14.05
Phase margin(°) 45 4033 11.58
£(MHz) 28.99 23.93 21.14

# 3. 718k =1 Y(GP) A3k A%

Table 3. Result of GP optimization.

Value
W/ Lpi( £ 1/ 12 m) 1.2/2.85
W/ Lyp( 1/ e my) 79.45/2.42
Wi/ Lpa( e/ 12 ) 22.84/2.42
Woa s/ Lpas( 1m0/ f2m) 30.62/0.5
Wi o/ L o( 10/ f£m) 1.55/0.5
W/ Lua( 11/ 2 m) 1.2/0.67
Wass! Lpass( 1 10/ 12 100) 11885/0.5
Ri(Q) 615.17
Ry(R) 271.82
Ci(pF) 10
Tpus( 1L A) 1.92
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