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Design and comparison of capacitor charger for solid-state marx modulator

Shin Kim", Tea Hyeon Kim", Jung soo Bae®, Hyoung Suk Kim™, Chan Hun Yu",
Sung Roc Jang™™
University of Science & Technology”, Korea Electrotechnology Research Institute™

ABSTRACT

B =12 Solid-state Marx modulator (SSMM)-$ 10 kV, 1

F AAE FH7]e A s 7legt A
H Marx modulatord 37|15 AXE 29U S Fil =
2 293 FIrR Eﬂ s AHEE AJFToEZHN 1dE
AAE FES 53] 29 Hy]) Al o] A 5§

=
= T4 dgdxg 74 AAEAE 329 dHEZ AL
£ & le Y AHHE JNte g AAgt B =
AN o AFY 548 /Y 293 2 22 A BF &
XE 29 AHo] 7}s3 Discontinuous Conduction Mode

|
(DCM) A4E 3313 71MEet 37 AF RMS#Hs &¢ ]
Hetr9] 71 AdAEHAE 3 ®aZ A8s= LCC F
g 79 E Continuous Conduction Mode (CCM)E A7) ?}‘3}.
7 ZAWE S| F2ol ‘I]rE A = 3 gebeE A Aol
e 7)%sa Xga & (10 kV, 1 kW) 48475 T3 7
AWE EZZA9 % éi Hlwety HE AdAyed ds
7)1 st}

1. ME

T g Holo] A ALR HUHA 29X 21
153 54 5o FHE e WEA 29X 7)dke] e}
H AY(Solid-state Pulsed Power Modulator)ol] 3t ﬂ?‘
7b Bol olFAx Yt 53, AN 24712 S8 o
2 g5 AFAIHY dUAE FHL 2AXE O]ﬁﬁﬁ A
g2 ddste] 1-YS °J7}OFL SSMMe] thskA A=

I

o QT SSMMe] THE AAE SelHE e oo Ae]
294E Fo W) § ixu 2718 Zol Zlo] B o|
o wehA] B oeRel At U £94ZVS), FUF 297
(ZCS)E O]%?ﬁ e

XlE ZW] A 299 £, QE A BF AXE 293
&g AR 54S Fd gAY SFe] 7hed DCM 2
= A8 318 AnEe gdRe] RS AteE dE=
RHEo] Aol RMS#S E£9ezA mEgdEds Fola, w
FuFR o83 CCMEE LCC 319 AwWEHE 247t 47
dhar MRS B8 AQkE 10 kV, 1 kWH SSMME 79
AE FH716 A3 BEEeAE A

2. SSMM&

+

'—
52

et HIAE ST LA
Stagel

Dl TR1 = _|,_

Cr/2 3 & i =+
' 1| 11

Lr . LN:NTT

155
—
D2
je%;

8 1 HIetE AHmjAlE FXY| 3|2
Fig. 1 Circuit of the proposed capacitor charger
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Fig. 2 Waveform of DCM mode siries resonant converter

irs(t) fst T+ >
Mli M2 MImM4! M5 iM(i
ILs,peak ----- : : E E E E
—A——
Gate i ¢ '
Y| P82 '
—

J8 3 COMZZ= LCC 37&%4 ZIHE SEfnty
Fig. 3 Waveform of CCM mode LCC resonant conver ter

22 CCMEE= LCC 23 ?_‘|H'|E'| A

Aok AN FA7)9) 9% Aol wE DOMEE
49 09 AWES COMEE LCC 37 AmEs] 47
sepe g Aesa E 13 2ok ge 9% A%, e &
gow M7 Hlm deel Shx mulx, Fewel wag
AR7E olga Wil 2ES A7 A 47 mEeA
of o F4 T FAARee AR, Atk o
el AFE wEy) 9% x4, A¥e ¢4 5o 24 58

E 1 1kwndet ﬂuHAIE{ ST7(9] AteF 2 MA mhzlolH
Table 1 Specifications and Design Parameters of 1kW
High voltage Capacitor Charger

DCM CCM

Input Voltage, Vin 310Vde£10% | 310Vdc+10%
Maximum Output Voltage, Vo 10kV 10kV
Maximum Output Power, Po 1kW 1kW
Switching Frequency, fsw 207130kHz 300kHz™1.2MHz
Transformer Turns Ratio, 1:N:N 1:40:40 1:40:40
Resonant Inductance, Lr 4.3mH 4.3/mH

Series Resonant Capacitance, Cs 55nF 160nF
Parallel Resonant Capacitance, Cp 10pF
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Fig. 4  Photograph of proposed capacitor charger and
experimental setting
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