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Implementation of a High Efficiency SCALDO Regulator Using
MOSFET
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Abstract

A SCALDO(Supercapacitor Assisted LDO) regulator is a new regulator having advantages of a SMPS(Switch
Mode Power Supply) which has a good efficiency and a LDO(Low Drop-out) regulator which has stable output
characteristics and good EMI(Electro Magnetic Interference) characteristics. However, a conventional SCALDO
regulator needs a lot of power consumption to control its switches and it drops an efficiency of the circuit. In
this paper, to reduce switching power consumption and improve an efficiency of the circuit, a new SCALDO
regulator adopting MOSFETSs as its switching parts is proposed and it is found out that the proposed SCALDO
regulator has the maximum 9.5% higher efficiency than the conventional SCALDO regulator. We also try to
simplify production process of the circuit by changing switching control method of the circuit from
MCU(Micro-controller unit) based firmware control to hardware control using a comparator and a T-F/F(Flip
Flop).
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Table 1. The data for calculating an efficiency of Sw1 frl_j 17 5W4$ LDO
conventional 5V to 2V SCALDO regulator and an = CSupIer\ e
efficiency of the circuit
E 7= #o|E 82 3 L L
CERRISERE T 0 g T |
Discharging °
Tow | Vou | Tnmae | Vi | Lo.ow Effi'ciency Effic?ency J_
without with =
@A) (V) | @A) | (V) | (mA) control(%) | control(%)
100 | 2.02| 138 | 5.0 | 36 79.2 58.5 Fig. 2. A supercapacitor discharging path in conventional
200 2.0 | 245 | 5.0 | 40 78.0 65.3 SCALDO regulator using MOSFETs as switching
300 | 2.0 | 350 | 5.0 | 40 77.4 68.5 elements
400 | 2.0 | 455 | 5.0 | 40 77.1 70.3 J%l 2. 7|& SCALDO z|=Z2o|efoll MOSFET M2 Al %
500 | 2.0 | 560 | 5.0 | 40 76.9 71.4 HFATAIH SHHEE
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Table 2. Operating conditions of the proposed SCALDO

regulator

X 2 Ak SCALDO #lZ#ele 521

Conditions Values
Vin 5V
Vour 2V
lour 100~500mA
VLDO_min 2.1V

Table 3. Specifications of parts for the proposed
SCALDO regulator
¥ 3. AlotE SCALDO #lZelolee] A% AL

Parts Specifications
TPS74201
LDO
Texas Instruments, Inc
LM393AN
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P_MOSFET, BSOO80PO3NS3E_G
SW1,SW2 . .
Infineon Technologies AG
SW3 N_MOSFET, BUK625R0-40C
NXP Semiconductors
D Schottky Rectifier, 20L15TPBF
Vishay Semiconductors
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CSupm
Cooper Bussmann
Electroly Capacitor, 100uF, 50V
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Samyoung Electronics
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Table 4. An efficiency of the proposed SCALDO regulator
and major data

o 4. M otEl SCALDO e 2zlolEle] g8 & F2 &3
llol&
Tout Vout Tin_ave Vin Efficiency
mA) | (V) | mAd) | (V) (%)
106.4 | 1.99 62.9 4.97 68.0
202.2 | 1.99 | 112.6 | 4.97 71.9
301.3 | 2.00 | 163.8 | 4.97 74.0
403.1 | 1.99 | 214.1 | 4.96 75.5
500.0 | 1.99 | 263.6 | 4.96 76.1
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Efficiency(%) = <100 (4)

in Tin_avg

‘?4 /'\J| (4)9’] Vin, Iin,avg, Vouty I utt— I
SCALDO #Zdele e §4#8Adsh A89dF B,

2949, 2907 @)

dro

Efficiency(%)

100 200 300 400 500
Output current(mA)

—#-The proposed SCALDO regulator ——The conventional SCALDO regulator

Fig. 7. Efficiency of the proposed SCALDO regulator and
the conventional SCALDO regulator
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