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Abstract: Aiming at the problems of serious cross influence, control difficulty and poor transient performance

of the two output branches of the single inductor dual output Buck—-Boost converter (SIDO Buck—Boost) with non-
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minimum phase characteristics, a control strategy based on the extended state observer (ESO) combined with the
differential flatness based control (DFBC) of the main circuit and the improved dual closed—loop active disturbance
rejection controller (ADRC) of the branch circuit is proposed. Firstly, based on the theory of differential flatness, a
differential flatness controller is designed in the main circuit control, and error feedback is provided for the
differential flatness system. ESO is designed to observe the disturbance term of the main circuit, and the observed
state variables are fed back to the differential flatness controller. Secondly, to solve the problem of branch coupling
and right half plane zero, an improved dual closed—loop ADRC is designed to decouple the system. The current inner
loop selects ADRC based on model compensation and feedforward compensation, and the voltage outer loop selects
ordinary ADRC. Then, Lyapunov theory is used to prove the stability of the system. Finally, a simulation model was
built on the Matlab/Simulink platform, and an experimental platform was built based on HIL. The simulation and
experimental results show that the proposed control strategy reduces the cross influence between the two output

branches, solves the problem of non-minimum phase system control difficulty, and improves the transient response

performance of the system.

Key words: DC-DC converter; SIDO Buck—Boost converter; right half plane zero; extended state observer; dif-

ferential flatness based control ; active disturbance rejection controller
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Fig.5 Simulation comparison diagram of load disturbance

rejection for auxiliary branch a

T, AR BT B a Y LR RV 8 0.073 V),
o A R ]S 2.56 ms 5 28 SRS T B S B b Y HL
JEE R 0.031 V, b G FRETE] 4 1.13 ms.
1E0.08 s I 21, 3% a 2GSRI , S a FRLIR
i, 12 A1 A PLEERIRIE T, NS FEC B a
ML BT 1.324 VG P R[] 2R 7.01 ms; 28
SN B b 1Y HL R R R 0.486 V, ) i ) #R
] 24 7.96 ms. A SCHIH& A g T, 5 2 3 BOL
i a B HL B TR 0.075 Vi P SRR ] A 3.02 ms;
A& SUFZ A B b B HL R H 4 0.034 V, 1 P
FEEF ] 24 1.07 ms. X4 32 [ a HL IR A2 58 A8 B, o] LR
HE AR ST B A ) SR W X A SR I A B T R A A A
YER, I HAT AP BGA BE 2 2% L
Ay BT 6 AT A1, 7E 0.06 s I %, 37 6 b 1 298
&, RS E L 1 A2 AL PLERRISERS T, 1254k
B FECCEE D B HL R BRI O 1.251 Vi ik A i ]

H6 X¥bifi Rk s AT B
Fig.6 Simulation comparison diagram of load disturbance

rejection for auxiliary branch b

}'5.25 ms; S UM R % a Y HL ORI 0.103 V,
T P S AR A R 5.12 ms. AR SCHTHRAE I SRS T, 3k
P2 T2 b 1 HL BV O 0.083 V, aa i R i
6] 2 3.06 ms; 58 352 Wi -5 B0 a 1Y H R I
0.021 V, b LRI R 1.02 ms.
7£0.08 s B Z], 32 b 17 0 S SRR, S % b FL T
i, 12 A—1 AL PRI SR IE T, 12840 3h R ECL# b
(L T4 1.550 V2 PR FRIHED A 6.15 ms; 38 X
M B a LR AR 0.219 V2 5 3 AR 5] 1]
4 6.95 ms. A SCHTHAE HI SR MG, T2k 3 S B8O
b HL R L FF4 0.085 V, axf P ik R[] 24 3.13 ms; 28
S M) 3 35 S I a 1 L HS AR IR DR 0.027 V2o i L R
IFE] A 1.18 ms. 4532 b HL it A 2R 2878 I, AT LU HY
AR ST 442 ) SR W o 28 SR MRS B T R 4 A
FH L IF BT DAPRsE R 2 5 U



174 PN S QRS )

2025 4F

3.1.2 RGN ®EM S5 LT A7
PIRhEE SRS T RSP A W R sl B X Ee
ZE LN T s

40
V=25 V—35 V20 V
35t
30 F
25
g Av=1.161 V170
2 20 | At=4.58 ms15.0——
e 13.0 =1.098 V
& 0. QG_QQZQ_OE;___s At 5.05 ms /
¥ 15 ST
___________ Vb
10 gy s i
av=162av  20F
v=]. ——<> | _ 7
ov 10.0—% Av=1.752 ¥
et W V== Ar=5.01 ms
8 " 0.060.07 0.08_,
0.04 0.06 0.08 0.10
1ls
(a) P15
40
V=25 V35 V20 V
35t
30 F
i & 152,
B Av=0.061 V re -
5.0
ﬁ 20 FA{=2.06 ms P = “+-=Av=0.071 V
= 8 = v
€15 e gy
Vb
10 e ——— <
Av=0.061 v 102
5 FA=1.58 ms 100 —— v Av=0.058 V
98 . T Ai=2.05ms
B 570,06 0.07 008,
0.04 0.06 0.08 0.10

tls
(D) ASSCHT F s SR
B7 ZAsuimoas ERS4G AT A
Fig.7 Simulation comparison diagram of input voltage

disturbance rejection for the system
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