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Proposal of New Current Source 3-Level Inverter Driven by Single Gate Drive Power Supply

This paper proposes a novel current source 3-level inverter, which is based on a current-source half bridge topology. High-speed
power switching devices are effective to compose a high frequency power converter but various problems of high frequency noise arise
due to high dv/dt rate, especially in high-side switching devices. The proposed current-source 3-level inverter is constructed by
common emitter of all switching devices. Therefore, it is possible to operate with a single power supply of gate drive circuit, which
allows to stabilize a potential level of all the drive circuits. In this paper, effectiveness of the proposed circuit is verified by experimental

results.

3

Kazuki lwaya, Student Member, and Toshihiko Noguchi, Member

Keywords: current-source half bridge inverter, 3-level inverter, common emitter

SiC

@

dv/dt

10
@ Sj
ns

DC DC

(©)]

gl -4610

(Nagaoka University of Technology)

Curreﬁt-source half bridgé inverter
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Fig. 1. Schematic diagram of
proposed current-source 3-level inverter.

2 D; D,




1-91 doled0ooooooooooa
Iy P
2 S1 S3 S; S on_L S,
1 S ofr LTI LTI |
ipwm 0 D: D, on— S,
c orr TULLLLLT i |
S S Ss Sy Iy
I, S S S, S;
S, P i S
iPwm €
3 2
MOSFET
2
4
(ER P!
100 (kHz) et 2
PWM S
S S; S ol 4
Choppers l 2
5 Vg 120 (V) 3
b I, 10 (A) 12 () Fig. 3. Experimental circuit.
100 (Hz) 0.8 100 (kHz) 100 (kH2) .
300 (uH) ] E 1
5 (1) i 54
ipwM PWM (}QVM{ Kss
€0 | S,
100 (kHz)
Chopper controller. Inverter controller.
4
3 Fig. 4. Block diagram of controllers.
1
(1) Sic
13 Vol.1,18 pp.279-284
2) D \ I \ !
MOSFET 16 4-005 0 2 4 6 8 10
0p.5-6 Time (ms)
(©)) 5
63 522 p.618. Fig. 5. 100 (Hz) output waveforms.

gl -4620





