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Abstract- This paper presents a new control topology using current mode hysteresis for a single-inductor
dual-output (SIDO) DC-DC buck converter; we can obtain two different output voltages with an exclusive usage
of an inductor. There feedback control topology does not need any complicated blocks; hence it can provide quick
response for output load change. Advantages of the proposed current mode control are good line regulation and
inherent current limiting function. Our simulation results demonstrate the effectiveness of our proposed
approach.
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Fig.1 Buck converter circuit topology.
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Fig.2 Signal waveforms in the buck converter.
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Fig.3 Proposed basic SIDO circuit.
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Fig.4 Signal waveforms in the proposed SIDO circuit.

2. 3 e R

HIEFR BRI 2 X 5 12, HEEROBIEEZ R 1 LK 612,
KT VoL —F 1O THY | Vi 22731
— X 2O TH 5, HURIEITV, <V, OBMR I D a8



L—# 112 L] (RL~0L) EERHNEIND, V, <Vgp®
Jesh, N L—4 22 TH BiiEahs,

FP. CLKEFIFHL~LIZ L, RS7 U v 771 v 7 1 D2
ERSTZ U v X7y 2DWUM TH L7220, AL v FS1E
ZA - FS2NRRIZONICT %, CLKES2Y TLI 1272 BT
QEUMRHTE R CEFBRH I ESND, A 7 ZEHiTHEN
L, HhonFkESi, V.BERL, Vi A TR

W, V, LV, DERIZ, 8L —% 202 TL) F503H
Ihb, NANDIZ THY BB IE4., RS7 Y v 7wy
2720 AL v FS2NROFFIZ2 D, 11235
B, VTS T ET, Vo, 8T 5,

B, V. <V, DR, 3L —Z 1S TH E508 N
ENd, RS7Z VU v 771y F10Q2IC L] T2, AL v F
SIZNOFFIZ72 5, A VX7 Z O3 X —TAM 1T ET
%, CLKEZZROBEHON S ERNY ORHCSINEI Y B X 5
. ZOX D IRNERTHEY KT,

2 M4z L)

Ql  Rie— CLK

V >
coml Vi — Voutl
L

X 5 il A L ] .

Fig.5 Control logic circuit.
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Tablel Operation of control logic

BI{EDIRF BEDIER

Stepl:CLK:H=*LVcom1:LVcom2:H S1:0N,S2:0N
Step2:CLK:L,Vcom1:LVcom2:L S1:0N,S2:0FF
Step3:CLK:LVcom1:H,Vcom2:L S1:0FF,S2:0FF
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Fig.6 Operation of control logic.

3. SIDOR-EFEIRDEMERER
3.1V Iab—va VR
ERFDO Y I 2 L—Ya VAR R 21, ERIREERFOH
NBEREERT RS, LA X7 ZERDOV I b
—va Ui REMSIIRT, AMERITVTRE
Tout2=100mACT, HAEBEY » 7 Vid2mVpp £ ¥ +3Il/h &
W, RIZHT 1T OAFE % 100mA/200mA & YR 2 7= B4
A N—Z OAIGEREEZRITTT, 2o'rT - v
Fal—a3bmppTHY, HHIDI7 B A LFab—

Toutl=

Tarb/hEN,

3.2 AMERLE VX2 L—va Uik
2 SODOAMEH A 100mA/200mA & BIHa % 7= 15 0038 I 2 Ky
M2 KI0IZRT, 200N E BISERER L, BLT/
JBA X alb—3a rBTmVpplh F &+ &0,

#F2 vIal—a &

Table2 Simulation conditions

parameter |vaiue

Vin 9V
Voutl 5V
Vout2 4v

L 1uH

(c 470uF
(Feys 200kHz
r 100

c 10nF
loutl 200mA

lout2 200mA



= 7 : /
! /
1 2mV 1 f I
Voutl ; iy ; : :
- E 87 N N
: N 5 N ~ =
Pt e T i s ——+ | =
| I I |
Vout2 jmSe—H——S— ImV S H—
i o) i / /
il . . i}
i i i} | 1}
FAY IAY It Iy TAY
I T | I} | |
- Y P P Y
F—-Y /- J 1 1 J 1
\ k) 1\ 1y T\
ca e o o T

7 EHEREOHIELEE (CCM)

Fig.7 Simulated output voltages at steady state.
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Fig.8 Simulated inductor current waveform.
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Frig.9 Simulated output voltage with response to load
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Fig.10 Simulated self/cross-regulation.
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