The Transactions of the Korean Institute of Power Electronics, Vol. 25, No. 2, April 2020 87

https://doi.org/10.6113/TKPE.2020.25.2.87

¥4 "o e ZEYIH
HA TES A% AE =etoly

Gate Driver for Power Cell Driving of Bipolar Pulsed Power Modulator

Seung-Ho Song!, Seung-Hee Lee!, and Hong-Je Ryoo™

Abstract

This study proposes a gate driver that operates semiconductor switches in the bipolar pulsed power
modulator. The proposed gate driver was designed to receive isolated power and synchronized signals through
the gate transformer. The gate circuit has a separate delay in the on-and-off operation to prevent a short
circuit between the top and bottom switches of each leg. On the basis of the proposed gate circuit, a bipolar
pulsed power modulator prototype with a 25 kV/100 A rating was developed. Finally, the bipolar pulsed power
modulator was tested under resistive load and plasma reactor load conditions. It is verified that the proposed
gate driver can be applied to a bipolar pulsed power modulator.
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Fig. 7. Operating modes of the gate driver.
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Fig. 8. Output waveform of the gate driver according to
turn on delay resistance.

Wain = 1.25 W 200us/div
500 us
Zoon = 3.125 k 500ns/div | Zoow? : 3.125 k 500ns/div

3?1711’,_7;}"’
(10V/Dw) ! !
HEEL s R :
(10V/‘Dw) \ i | | 3
gt s R
e
11014/}!1/ i i J ‘}‘ J L 11
3 ﬁr ; ‘ i ! it J !
! | 1 i ke i | i 1 . .
-**V;ng;mw[ il sEEcEEEEe EeEeeee e i e e Hee Fig. 12. The picture of plasma reactor for gas treatment.
T G e |
(a) positive pulse out mode | | | “ 500 ns/Div.
i | 1US/DiV- | Output Voltage p\ \\ Output Current
Vswigs : ! : ; : ; ! | 7 1Di VSN T (547Din)
el L G 28 AR R
! 1 1 | h f . ‘ ‘ ‘ 4 \r‘( |
T | ‘\ “ A
‘1‘ . ! l ol
| WJ NW/UWW‘W
: \ e
e
| w A |

(b) negative pulse out mode

Fig. 9. Experimental waveforms of full-bridge gate driver.

Fig. 10. The picture of 3-cell stacking bipolar pulsed power
modulator.

Fig. 13. Experimental waveform under plasma reactor load
condition.
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