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Study on amplitude linearity of ceramic capacitance voltage divider

GUO Xiaodong, ZHU Yujie, WEI Zhu, WANG Jianzhong

(Metrology and Measurement Center, China Academy of Engineering Physics, Mianyang Sichuan 621999, China)

Abstract: Capacitance voltage dividers are often utilized to monitor voltage values in high power
electrical pulse devices. The amplitude linearity of the capacitive voltage divider characterizes the
consistency of the voltage value monitored. In this paper, the principle of the ceramic capacitance divider
is analyzed, and the performance of the ceramic capacitance divider is simulated by the simulation
software under the rectangular pulse high-voltage source(500 V-4 kV) with a pulse width of 200 ns and
the impulse high-voltage source(10 kV-100 kV) with a half-width of 10 ps respectively, and the design
and processing are carried out. The results show that the amplitude linearity of the ceramic capacitor
voltage divider is 1.5% within the range of 500 V-100 kV, and the linearity is good. The voltage divider
calibrated under small signals can be applied to the measurement of large signals.
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Fig.1 Block diagram of high power electric pulse voltage measurement system
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Fig.5 Simulation circuit of ceramic capacitor voltage divider fed by impulse high voltage source
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Fig.6 Simulation results of voltage divider ratio of ceramic
capacitor divider under two kinds of high voltage sources
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Fig.8 Experimental block diagram and field diagram of rectangular pulse high voltage source feeding
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Fig.9 Experimental block diagram and field diagram of impulse high voltage source feeding
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Table2 Output value and voltage divider ratio of ceramic capacitor divider(10~100 kV)

output amplitude of standard amplitude of impulse high output amplitude of ceramic partial voltage ratio of ceramic
voltage divider/V voltage generator/V capacitor voltage divider/V capacitor voltage divider
0.675 13 568 0.598 22 689
1.100 22110 1.060 20 858
1.700 34170 1.530 22333
2.190 44019 2.000 22010
2.730 54 873 2.380 23 056
3.360 67 536 3.050 22143
3.980 79 998 3.570 22 408
4.590 92259 4.190 22019
5.100 102510 4.510 22729
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