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Abstract

This paper analyzes the two-stage coupled interleaved boost circuit model, analyzes the switch
modes of the circuit, and describes the calculation methods for the rate of current change and
current ripple under different switching modes. The calculation analyzes the effect of system pa-
rameters on the current ripple. The methods described in this paper are also applicable for mod-
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eling single-stage coupled interleaved and common interleaved parallel boost circuits. The ana-
lytical methods described in this paper are important reference points for the system analysis and
design of interleaved parallel Boost circuits.
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Figure 1. Two-stage reverse coupled interleaved boost converter
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Figure 3. Current simulation wave and 8 switch modes
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Table 1. The current rate of change in different switch modes
F 1 PEIFAXRBESTEREUER
i 11 12 13 14 15 16 lin
B B BE BAE AL B BE
Sl Ko Kps Ko7 Kps Ket Kes King
S2 K Ko Ko Kpa Keo Kes Kinz
S3 Kps Ko7 Kn Kos Kes Ke1 Kint
S4 Kps Kps Kp2 Kpe Kea Kez Kinz
S5 Kps Kp1 Kps Kp7 Ket Kes Kint
S6 Kps Kpa Kpa Kps Ke Kea Kinz
S7 Kpr Kps Kps Kp1 Kes Ke1 Kint
S8 Kps Kpa Kps Kp2 Kea Ke2 Kinz

Wl 3 s AP & SR Boost HEBR LT B . WATHBGEATLAE 1, A — TIPSR

DOI: 10.12677/jee.2023.114018 160 ZERIN


https://doi.org/10.12677/jee.2023.114018

HINAEAE 8 NP RILES, DL — MR 11 AS%, £ 8 NMF BT 11 B E k258 Ky,
Kpas *ooe y Kpgs B =AHRIHIN LIRS 25— B N IR AR R, A ZE [ ARG . FBIA 15 1
16 [ARAGJE AN Tsi2, 539 4 MR B, BB BB IR Z 73 008 Ko Kooy Kegr Kogo SUFTAFE
TR HAN Tsld, 539 2 NGB By, BB B B AR 2 Kiny T Kingo AN AT RAEES N A&
HLR AR Z N2 1 BT

41, ARIFAXRESTHERATUEITE

W 1A UE S, REXF M SR S2 #EATHH 5wl vl DA B AT G FF oo 45 N IR AR LR
AL EET BT AN (5 2 E B BT e as A, L RInE 2 fE 3 for, Hf d Nk
BT,

Table 2. Variable definition
=2 TEEX

ERIFE RS

(1 d) out out +Vout

LC kC

K, Ko (d,Vo, Ly Ky Lo k) = ik )iLLfl(Ifk)p; L, (1-k,)
K, Ky (Vo Ly Ky Lo K ) = c(1+kc)vim2Lp(1_kp)

K, &mw%hkﬂjmw

K, Ky (0, Vo Ly Ky Ly k) = C(l(ik:’))+;ulp(ou_t o

- K, (V. Ly Ky, Lok ) = (e e 2Lc(1+kc3C|+(ch (1-k,)

2L, (1-k,)+ L, (1-k,)
(1-d)V.

K dV,. L.k, Lk ou
f Ko (Vo Ly K, ) L (1-k)+L, (1-k,)
1-d)V,, -V,
K, Ky (0. Vs Ly K L k) ( ) o
k,)+L, (1 k,)
Table 3. The calculation of current rate of change in different duty
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Table 4. The duration time of switch modes
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Table 9. The duration time of switch modes
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