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[Abstract]

This paper proposes a charge-discharge control circuit using capacitors and verifies the performance of the circuit for charge,
emission, and discharge operations. The proposed control circuit performs multiple emission operations without inter-circuit
influence because it uses capacitors independently for each emission circuit. Even with the instability of the input power, the
output energy during emission stably supplies more than 1.6 mV of energy, which is the energy required for output, through the
charging function of the capacitor. After release, the remaining energy of the capacitor is safely discharged by more than 99% of
the 3.125 V remaining in the capacitor through the discharge function of the capacitor, confirming that approximately 25 mV
remained. The proposed control circuit confirmed the stability and reliability of the emission device through simulation and

measurement results.
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Fig. 1. (a) Emission control circuit diagram
(b) FPGA control signal operation.
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Fig. 2. Multiple Emission control circuit diagram.
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Fig. 5. Output simulation test results
during emission.
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Fig. 6. Capacitor simulation test results
during discharge.
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Table 1. Operation test results (a
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(a) (b) (c)
Voltage of capacitor after | Maxium voltage Emission time for 4 V Emission Ener Voltage of capacitor | Voltage of capacitor
charging for 500 ms charged to capacitor | or more &Y | after emission after discharge
rsgsmu:‘tla“"n 1.2V 11.98V 420 ps 1.68 mW 305.7 mV 1.81 mV
Measurement | 1) 5 v/ 1228V 450 s 1.8 mW 3125V 25mV
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