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High-gain DC-DC Converter with Low Voltage Stress of Capacitor

Based on Quasi-Z-source
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Abstract: With the rapid development of new energy technology, the performance of DC-DC converters continuously

increases. In this paper, a novel high-gain DC-DC converter is proposed, which is improved based on the quasi-Z-source

topology. Owing to the use of the topology in which three capacitors discharge together to the load, a higher voltage gain is

obtained while the voltage stress of capacitors is reduced. The proposed converter has advantages of the traditional

quasi-Z-source converter such as simple control, continuous current and small current ripple. The working principle for this

converter is analyzed. In addition, its performance was verified through simulation experiments and prototype experiments.
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Fig. 1 Topology of circuit of the proposed converter
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Fig. 2 Working principle of the proposed converter
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Tab. 1 Comparison of performance between proposed

converter and quasi-Z-source converter
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Fig. 4 Comparison of performance between proposed

converter and quasi-Z-source converter with the same duty

cycle of switch signal

UL s A SR 4R AR 4 g i R LA HL R L A
Ci. Gs. CaWHLE, #E Z VAR i R AR
G WL, AT, EFR OGRS A oAl
[, ASCHT S ds i IS 25 R T Z Y78 H
ar . FLHUA RN J 8K

2 L 5 g 2 FiZZ e f i AR R IF 85 L s
N S AR IGERXT . T, 2 FhAs s 7E
ARAFHALR] F 1S 25 1], A SO S e i) e H



% iR 2%

B FTHN, RRREIN, A EAR

R2 FUMBRTHRFSE 7 BT HIRE R EHE 4 E
RRERL SRS EE
Tab. 2 Comparison of component stress between proposed
converter and quasi-Z-source converter with the same voltage gain
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Fig. 5 Comparison of component stress between proposed

converter and quasi-Z-source converter with the same voltage gain
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Tab. 5 Power loss calculation results of various components in the converter
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Fig. 9 Experimental results when the duty cycle of switch Fig. 10 Experimental results when the duty cycle of switch
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Tab. 7 Comparison between experimental and simulation

values of parameters when the duty cycle of switch signal

{FEEHIX L

D equals 0.25

sy i MOESE - IR
AR A Py EAE

ViV 10.0 10.0 10.0
VoIV 30.0 30.0 35.0
Io/ mA 152 150 175
I, /mA 535 531 612
I, /mA 3% 383 536
Ai; /mA 149 204 227
Ai, /mA 149 204 227
Ve IV 13.6 13.6 15.0
Ve IV 3.6 3.6 5.0
Ve,V 13.7 13.6 15.0
Ve, IV 12.6 12.7 15.0
Vo,ore/V 17.2 17.1 20.0
Vo, -ome/V 17.5 17.1 20.0
Vo, ore/V 17.6 17.1 20.0
Vs-ore/V 18.2 18.1 20.0

£8 FXREES LT D-033HLRUSSKES
T REHEE
Tab. 8 Comparison between experimental and simulation

values of parameters when the duty cycle of switch signal

R9 FXEFESHZIE D=04 HXBNESHES
T REH*S L
Tab. 9 Comparison between experimental and simulation
values of parameters when the duty cycle of switch signal
D equals 0.4

WAESH AR
AR s i A !

g R

Vin/V 10.0 10.0 10.0
VoIV 62.0 63.9 80.0
Io/ mA 310 320 400
I, /mA 2396 2 600 3200
I, /mA 2135 2280 2 800
Ai, /mA 454 589 730
Ai, /mA 514 589 730
Ve IV 222 25.0 30.0
Ve, IV 13.7 153 20.0
Ve, IV 223 252 30.0
Ve, IV 215 24.0 30.0
VooV 36.6 39.4 50.0
Vo,.om/V 37.0 40.0 50.0
Vo, or/V 45.1 40.1 50.0
Vs-ore/V 46.8 413 50.0

D equals 0.33
TAESE W f;??ﬁ PRI
A g LA PiEfE
Vin/V 10.0 10.0 10.0
VolV 41.0 41.6 50.0
Io/ mA 205 208 250
1, /mA 1007 1030 1250
1, /mA 839 830 1 000
Ai, /mA 310 335 400
Ai, /mA 310 335 400
Ve IV 17.0 17.5 20.0
Ve, IV 7.1 7.6 10.0
Ve, IV 17.1 17.6 20.0
Ve,V 15.9 16.6 20.0
Vo,-ore/V 24.2 248 30.0
Vo, -ore/V 255 24.9 30.0
Vo, -ore/V 24.0 25.1 30.0
Vs-orr/V 25.5 26.1 30.0

F 10 ARSI A ) A T A
ARERARSEPRACR , R A SR I [ B
RXSEE o AL, ASCREPLSE S RIRCR Sl A S8
D7 FL A A AL AR ATL
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Tab. 10 Power and efficiency in prototype experiments

TR i SR At WEAESE
fR5d Ak o pRak DTURSRGE

L /W /W /% EI

0.25 5.35 450 84.1 85.4

0.33 10.0 8.08 82.4 84.8

0.40 23.9 19.2 0.3 79.5
6 i
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