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A High Gain Dual Input DC-DC Converter for Distributed Power Supply
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China;?2. School of Electrical and Control Engineering, Liaoning Technical University ,
Huludao 125105, Liaoning , China )

Abstract: A novel coupled inductor voltage doubling unit was proposed by studying the traditional switching
inductor voltage doubling unit. In view of the requirement of multiple power inputs for distributed power supplies,
a dual-input DC-DC converter with high gain and low voltage stress was proposed. The new converter had two
modes: single input and dual input; the converter voltage gain could be greatly improved by changing the turns
ratio of the coupled inductor voltage doubling unit; the three-level structure was used at the output, and the
converter switch and diode were used in the dual input mode. At the time of the cutoff, the voltage at both ends was
only 50% of the output voltage. The operating modes of the converter in single-input and dual-input modes were
analyzed. The main working waveforms of the converter were given. The voltage gain of the converter, the
expression of the voltage across the switch and the diode were derived. The leakage inductance equivalent model
was established according to the transformer model. The effect of leakage inductance on the voltage gain of the
converter was analyzed. The correctness of theoretical analysis was verified by experiments.

Key words: switching inductance; coupled inductor; voltage doubler unit; dual input; leakage inductance

Bt 4 3R RE U S HIL AN PR B8 75 e m] 1Y H
gt SR THE S LR TE AR - SROBT AL AT R 2 AR IR
DI RAZ S8 H i A B9 46 A B oA X R
AL T2 R TR i v AR RR IR, D8l A BE R Y TH
FEFNA F AR HEL , HBA NS 24 R 0%
E&WHE : HEAAREREA(51274118)
PEE T/ X (1981—) , Zr i+, B #Z , Email :21972107@qq.com

R e, PRI A1 R 908 I P R e 92212
3 2L R LR ) rL B LA R R R B
FL I, EL D20 R T ) i AR TR D TR SR
T A e s BAT B e B HUTR B 2350 AR AT
A R 9 e v 28 0 v 7 0K 2240 A 3 DR

53



B A AES 202045F 504 £ 9

XVRA 5 — AR R T A KB R 04 F 38 B U A DC-DC % #: %

JRER B NS REZR [ 25 I I 06 A 25 45 B 1 2
i 5 A% G0 St A LI AR e AR S5 A R 2 2 HLKG
Ao K25 A AR as v LA A H B BRI
BUAS (B R AR R 1) 2 T 5 U 2 R AR B AR AR
WEBE4E T AR 28 B T B S TR 2 ny
FERRE

P 5 B AR s R 25 AR Sk R
PITF 38 1) idad AR e g ORI 245 K4 = AR e 2%
HA RS, R T 48 T BRI e AR
K AHFRFER R AT SEPEAR  2) I FH O L gk
AR T R A8 g v 1Y) PR JERORE S AR 4 2 L S
M g r 4R R HOF O M R N e T O A
BERE 3) SR HITF S HL 28 K 488 i A, e 38 2500,
AN RAE TR LA AR AR

SR AR T 2% SRR B HL B 2 AR e 2R 30 25, 3
Ik T AR g R R B I L A AR R 2R G 5 L T
DA B 2 e A 46 25 PR R 38 15, 2 H Ry — >
FERR I ARSI 2 R G A% BT 5 4
BAN G B AL 3R — R R G B
BTG, IR TR AT T 5307 -

B A S IR T 2 A FL TR A R 2R
YR AL, SCHR[ 15142 i — o 20 AUy A A5 4 285 AT
DA S A R TR R TR D04 (H R R R £
SCHR16]4 H — Ff 587 7 XUk A Buck—Boost EL ¥t
A A , (R R 25 AR

AR SCHE Y — I T R A R BRI U A
3 g5 — WP DC/DC 28 et , A8 g #0 + h I B
RUFR G F B R oA U it e i Ja , 7 i 1 o
i = RS o AR R 38 E U A 2B I G
AL I . AR TR R A AR 2 BT R
iy A7 A g BT S5 R0 BT B TR O 2 A L R 1Y
(SINGENA S E =i S e

1 #5460 BfE R T

11 EEAXEREFXERETEAT

T 5 L S B T AT G HL JR R A BC 1 —
Uit 11 28, AR 1 BT, 32 W T AR R S DC/
DC 78 6 i B HI %, 754 BE T RE 1 A7t 5 8 i
iR A LR R AR R ) BRIBCE A T T

a a P>
P
b > b
(@) F SR HL (b)JF KL A

P JFRHUES TR G HL L A T

Fig. 1 Switching inductor and switching inductor capacitor unit
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Fig.2 Voltage doubling unit of coupled inductance
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Fig.3 Equivalent circuit of coupled inductance unit
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Fig.4 Topology of novel dual-input converter
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Fig.5 Equivalentcircuit diagrams of each mode in single input mode
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Fig.6 Main working waveforms of single input mode converter
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Fig.9 Equivalent circuit and working waveforms
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