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Experimental Verification of Boost DC-AC Converter by using Discontinuous Current Mode
Ayato Sagehashi, Le Hoai Nam, Jun-ichi Itoh (Nagaoka University of Technology)

In this paper, a novel single-stage differential boost inverter using one inductor is proposed as a grid-tied photovoltaic (PV)
inverter. The proposed inverter shares one inductor with two boost converters by utilizing discontinuous current mode (DCM).
Using this topology, the neutral point of the grid and a terminal of PV panel can be connected because there is no common-mode

current suppress common mode noise. The operation of the proposed inverter is confirmed with 100 W prototype. With the DC

input voltage of 100 V and the AC output voltage of 100 Vrms, the output current with low THD of 1.4% is obtained.
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Fig. 1. Conventional two-stage DC/AC converter.
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Fig. 2. Conventional single-stage differential boost inverter.
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Fig. 3. Proposed single-stage differential boost inverter.
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Fig. 4. Operation mode for each capacitor voltage control.
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Fig. 5. Control block for output capacitor Ca voltage control.
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Table 1. Simulation conditions.

Output power Py 300 W

Output voltage Vo 200V

Specification Output frequency fou 50 Hz

Input voltage Vi, 43V

Switching frequency fo, 10 kHz

Conventional circuit Boost inductor 22mil
Interconnected inductor 4.2 mH (%Z=1%)

Boost inverter Boost inductor 39 uH
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Fig. 9. Operation waveform in simulation.

46



WMATNZKI L, FEREOBEHABELNTNDHZ 2D
AN ZEEERT DN TE D, £, HAOM=
T VW EIE Vea, Vo BATIBEMELL ECHIITE CTRY,
FE, BEEEER RRHICER R TND Z RS0 D,

X 10 (2 AFA v &7 X EHROTEREF 277, X 10 &
n, Hhar T V&I Ve, Vo kT 2EEHM OB
WEERT HZENTE, AN XV X% DCMIZLY
2 ODOFET 3 v B THEETETCWDZERDND, 72
B, Vea, Voo ZHIHT 2 I & ORIC AL » F > 7 EFEEKIC
5L T 1%0EHRE = I do 31T TV 5,

X 1 ZHERA R —=ZIZB T B RSB D >
Ralb—va UERERT, K1 OERIY, FHREM
A= T U BEOEYE T ISR SN TE
D, BEY TN I0V EFEFITNINWT LD, RHEMANT %
T OEMEIITEAERELRNWD L EMER LT,

(5-2) BRI

B 12 IR R 25T, 7ok, ook L
FTLHHEF 3 v 3+ A = Z R T DIRKIT 21T
Rotn, K12 kv, fEkEM oz L i L CRER A v
N TIIREEZEBTE CWD 2 ENgNnD, HEON
ERCIE, BRI D 4.7 W & Bl U CHER A
R=BPNTO6W & 382%KEIFELTND I ENIND,
ZhUE, [EIESEMERC AR 2 EIR T D B E A E DK
LI L CRELRDTEDTHD, ~FTALHZITED
BRELD L, ERBITIEAIET 2 v~ Ml A 3 —2 4
W SN TWDA 7 ZITED 13T W & KREARBERN
FHAET LN, FEMTINEROAL Z 7 X TR EN S
7o, A F 7 ZHEN66W L 5S1.8%hNEL b, Ok
R, AUF 7 2ERELEGTHZ LT, ERB LKL
TEHZR OB RIRD e L 72 5,

6. EHIRET

X 13 ICHERIA o oN—F O ERIE R Z T, AEBRTIE,
R O L EE A RGET 2 72, AN AR %
Pt L TR AT o 72, b, TS AN—2 DA %
7 21310 LV R E— R TR Lcik/MEICK LT
10%D~— FHER LI L, it o DENE)
ERFIZER R E— R R B RV E 9 RE LT,

X 14, 15 \ZHRETDFERA 2 —2 OHIIET) 100W
R BT D SBERIE A4~ d, K14 LY EHRAT 100V T
R LT, EREHT ACI00 VEWEZ MR LIz, iz, Hh
W EO THD X 14%ThH 0, BIHREIBRELTWD
ZEBRSND, M1 oEH ANy T U EIEICERT S
L, BAERBVHAERERCEENREEL CRY, £/
FEEHER—E IR S TnWbD 2 L, Mz TH M=
TUVBENANBLELY @VEIHERTETWDHZ Eh
b, BEHRBEIEFICEMELTWD Z & a2fER LT,

X 16 (24 &7 X EROIERE R Z R, X 16 OFER
NE, A U F 7 ZERD DCM TEIEHSE TV D Z & 200
Be ok, Mo T UV EBIE Ve ZHIET AR E Vo

60

40

20

4\

-20

G \
f D d =\, / \‘
4V

Fig. 10. Operation waveform of inductor current.
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