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Abstract: To achieve synchronous driving of multiple SiC MOSFET switches in an all solid-state Marx
generator, a drive control circuit based on a pulse transformer was designed. The synchronization of multiple drive
signals can affect the output waveform parameters of the Marx generator, thus it is required that the drive signal have
the characteristics of fast pulse front and low jitter. According to the driving principle and requirements of SiC
MOSFET, the influencing factors of pulse front in SiC MOSFET driving circuit were analyzed, and its related
parameters were calculated and simulated for verification. A pulse transformer with 10 primary core piercing stages in
series was designed, with 1 turn for the primary and 9 turns for the secondary. The second stage was driven by a 10
stage Marx circuit after passing through a positive and negative pulse signal conditioning circuit. The actual
measurement results indicate that the resonant circuit composed of the primary leakage inductance of the pulse
transformer and the resonant capacitor in intermittent mode has higher driving power, faster pulse front, and better
synchronization. The pulse front of the synchronous driving circuit is 112 ns, the pulse width is adjustable from 1 ps to
10 ps, and the frequency is adjustable from 10 kHz to 25 kHz, which can meet the adjustment requirements of solid-
state Marx generator parameters.
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Table 1 Comparison of the properties of four different magnetic materials

material initial permeability/(H-m™") saturation flux density/T electrical resistivity/(uQ-cm) coercive force/(A'm™)
Mn-Zn ferrite 3x10° 0.5 5%107 8.0
cobalt-based amorphous 1x10° 0.58 140 0.4
iron-based amorphous 5x10° 1.56 130 2.4
iron-based nanocrystals 8x10* 1.25 115 1.2
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Table 2 Characteristic parameters of SiC MOSFET

drain-source voltage/V drain current/A input capacitance/pF resistive switching time/ns on-time resistance/mQ

65(turn-on delay)
1700 72 3672 70

20(rise time)

2.3 RFNESATEE R 4RIER
1, Dy, Dy 3 A 538 B AR IR A 1 A 2k AR s = S Sy XATAE, S i PNP AU S, S NPN AU, £ A8
Zy Zy 3T 18 Vs BaIRAS Z,. Zy Y 5.1 V; Ry=220 kQ, Ry=Rs=1 kQ, R,;=100 Q. SiC MOSFET H Jy o J& 4 i %1 2§,
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