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CMOS : Complementary Metal-Oxide—Semiconductor
Cox : Thin oxide capacitance per unit

ESR : Electro-Static Resistance

FOM : Figure Of Merit

FVF : Flipped Voltage Follower

GBW : Gain-bandwidth product

gm : Gate transconductance

L : Channel length

LDO : Low- Dropout Regulator

NMOS : N-channel Metal Oxide Semiconductor
PDA : Personal Digital Assistant

PMOS : P-channel Metal Oxide Semiconductor
PSRR : Power Supply Rejection Ratio

SR : Slew Rate

SOC: System On Chip

TSMC : Taiwan Semiconductor Manufacture Company
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Abstract

Design of a Digitally Controlled CMOS Low-Dropout Regulator
Farima GharaghanAbadi

Low-dropout voltage regulators (LDO) are one of the most important parts of power management
systems in integrated circuits and todays with increasing wireless systems and portable devices, they
have found many applications in analog and digital integrated circuits. The main purpose of using a
voltage regulator is to create a constant voltage against changing the line voltage or load current.
These regulators should have the ability to provide a constant supply to a wide load range, while they
consume low power at no load condition.When an instantaneous change occurs in line voltage or load
current, output voltage should be remain constant or even come back to its optimal value immediately.
These circuits use a larg size pass transistor to supply high load currents, leads to a large parasitic
capacitance and slow transient response. The main idea of this thesis is to break down this large size
pass transistor to smaller ones and control them with respect to output load currents. This idea can
cause smaller parasitic capacitances and finally better and faster reaction of the circuit. For this
purpose, two LDO circuits are introduced and each one can control pass transistor’s size in a way
which can control their pass transistor’s size in analog and digital manner. These circuits are designed
for 2.8V constant voltage at the output from 3V input voltage and simulated with HSPICE in a 0.35um
CMOS technology. They can supply a large range of load current (0-100mA) and have a very small
quiescent current at low load conditions. Finally, a comparison has been done between two proposed
LDOs with each other and with other last introduced LDOs and for both circuits, the same figure of
merit (=21) is obtained.

Keywords: Low-Dropout Regulators (LDOs), Pass Transistor, Dynamic Biasing, Low Quiescent
Current, Power Management.
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