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Improvement of Initial Operating Characteristics
of SCALDO Regulator by Pre-charger
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Abstract

A SCALDO(Supercapacitor Assisted LDO) regulator is a newly studied regulator to improve the efficiency of a
LDO regulator. Commonly a LDO regulator has very low efficiency and a SCALDO regulator can improve it
considerably because this regulator can reuse meaninglessly wasted energy at the LDO regulator by a
supercapacitor witch is attached between input and a LDO regulator. However this regulator has several challenges
because it is a being studied regulator. One of them is an overvoltage issue. At initial operating of this regulator,
a supercapacior is totally discharged and input is connected with a supercapacitor and a LDO regulator in series.
Thus, input voltage is enabled to a LDO regulator and this input voltage is a significant value to a LDO regulator
because commonly input voltage is bigger than twice output voltage. In this paper, to solve this overvoltage issue,
we proposed a new SCALDO regulator that has a pre-charger for charging a supercapacitor before starting
operation. And we found that a proposed SCALDO regulator can properly reduce overvoltage of a LDO regulator
through experiments.
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Table 1. Operating conditions of the proposed SCALDO
regulator
1. M et=l SCALDO &l Z&lole &=

v
ar

Conditions Value
Vin 5V
Vour 2V

lour 300mA
Vipo_min 22V
Vere 2V

Table 2. Specifications of parts for the proposed SCALDO

regulator
E 2 Met=l SCALDO 2l Z&lolEle] FHE Al
Conditions Value
LDO TPS74201
Texas Instruments, Inc
Controll PIC16F684
ontrotier Microchip Technology, Inc
P_MOSFET, BSO080PO3NS3E_G
SWISW2,5W4 Infineon Technologies AG
N_MOSFET, BUK625R0-40C
SW3SW5 NXP Semiconductors
D Schottky Rectifier, 20L15TPBF
Vishay Semiconductors
Supercapacitor, 1.5F, 25V
CSuper
Cooper Bussman
Electroly Capacitor, 100uF, 50V
CLD() .
Samyoung Electronics
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