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Influence factors of the pulsed breakdown time delay jitter of a self-triggered
UV-illuminated switch and an improvement method
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Abstract: Influence factors of the breakdown delay jitter of a self-triggered UV-illuminated switch are studied.
It indicates that the switch electric field at the injection time of pre-ionization is the decisive factor of the time jitter
when the capacitor discharge stage of the trigger gap works. Increasing the operating coefficient and using electrode
material with lower working function cannot remarkably reduce the time jitter when the switch breaks down near the
peak time. The improvement method is to reduce the value of parallel resistors, which can extend the duration of
sufficient arcing of the trigger gap and eliminate the influence of pre-ionization injection time and its jitter. By
adapting this method, the time jitter is less than 1.3 ns or 2.8 ns under a pulse rise time of 100 ns or 180 ns when the
operating voltage is 300—800 kV.
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F1 FREFHEHE R=9KQ, EBR)
Table 1 Breakdown characteristics of the switch (R=49 kQ, R, removed)

MP mean breakdown breakdown time mean breakdown percentage of front
pta time delay 7y/ns delay jitter /ns voltage Up/kV edge breakdown/%
0.1 83.6 13.2 249.7 52.6
0.2 81.1 7.7 365.5 70.0
0.3 99.9 9.0 485.0
0.4 99.3 33 513.1
0.5 96.9 2.5 617.1 100
0.6 96.2 32 703.3
0.7 97.5 3.5 794.4
2 FXREFHMELIE (R=4IKQ, R,=45kQ)
Table 2 Breakdown characteristics of the switch (R=49 kQ, R,,=4.5 kQ2)
MP mean breakdown breakdown time mean breakdown percentage of front
a .. _
p time delay 73/ns delay jitter #/ns voltage Up/kV edge breakdown/%
0.1 72.6 4.9 271.9
100
0.2 88.3 5.8 358.2
0.3 95.5 6.8 459.6 88.0
0.4 98.0 3.9 553.1 98.0
0.5 923 3.1 663.1 94.0
0.6 95.5 2.1 755.8
100
0.7 99.0 2.4 839.0
x®3 FRHFFHEHIE R=49KQ, R,~2.2kQ)
Table 3 Breakdown characteristics of the switch (R=49 kQ, R=2.2 kQ)
MP mean breakdown breakdown time mean breakdown percentage of front
a .. _
P time delay 74/ns delay jitter f/ns voltage Up/kV edge breakdown/%
0.1 99.4 2.5 193.2
0.2 99.5 2.0 311.3
0.3 99.1 0.9 4239
0.4 101.2 1.2 519.2 100
0.5 100.2 1.0 630.8
0.6 100.2 1.6 717.9
0.7 99.1 1.6 804.7
£L8/h T 1.6 ns.
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x4 FEHFHMHE (R-IKQ, R,~22KkQ, BKHHIE 100 ns)
Table 4 Breakdown characteristics of the switch (R=49 kQ, R,=2.2 kQ, pulse rise time=100 ns)

MP. mean breakdown breakdown time mean breakdown breakdown voltage
a .. _
b time delay 74/ns delay jitter 4/ns voltage Upy/kV jitter/%

0.4 101.2 1.2 519.2 0.47

0.5 100.2 1.0 630.8 0.36

0.6 100.2 1.6 717.9 0.42

0.7 99.1 1.6 804.7 0.35

x5 FRHFFHMEHIE R=4IKQ, R,=22kQ, Rk HIiE 180 ns)
Table 5 Breakdown characteristics of the switch (R=49 kQ, R=2.2 kQ2, pulse rise time=180 ns)

/MP mean breakdown breakdown time mean breakdown breakdown voltage
P a time delay 74/ns delay jitter /ns voltage Up/kV jitter/%

0.4 169.0 7.1 505.0 0.84

0.5 169.7 5.7 603.9 0.54

0.6 169.2 7.8 708.9 0.52

0.7 169.4 5.3 780.2 0.66
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