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In the previous two papers, we discussed about the pulse generators using LC oscillation
to apply to the large capacitive load. And we could practically show the output pulse voltages
of such generators in low voltage circuits. In this paper, we discuss about the probrems to use
LC oscillation in a high voltage pulse generator. First, many thyristers must be connected in
series to generate 20,000V pulse voltage. Then it is very important to equalize the voltages
which are applied to each thyrister in series. Second, the pulse transformer can be used to
reduce the number of thyristers connected in series. In this case, the influence of the leakage
reactance of capacitance of the pulse transformer on the pulse width is important. We present
both circuits of direct coupling and pulse transformer coupling systems of high voltage pulse
generator. Some of the operation data are shown and we discuss about the difference between

the measured and the calculated values.
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Fig. 1 Pulse generating circuit of LC oscillation.
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3 HWHhsn2BE V(100 xs/div, 2,000 V/div)
Fig. 3 Output pulse voltage (100 ps/div, 2,000V/
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Fig. 4 Forward voltage across thyrister Th, (200
us/div, 2,000V /div).
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IFig. 5 Main pulse current (100 gs/div, 0.5 A/div).
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Table 1 Comparison between calculated and measured values of pulse high voltage source of

direct coupling system.

0.50 H 0.055 H

Value of L;

Measured Calculated Measured Calculated
T (¢8) 460 470 150 160
Vimax (V) 9,800 9,300 9,500 9,600
Ve (V) 800 1,400 1,300 700
Venmax (V) 8,800 8,600 7,800 8, 300
Py (W) 290 279 274 289
P, (W) 75 68 50 42
Ps (W) 20 17 6. 5.5
71 (%) 74 76 82 85
72 (%) 27 25 13 13
irnterr (MA) 186 183 288 310
imzere (mA) 7 42 86 68
iDorr (mA) 150 141 250 278
iLyorr (mMA) 246 231 392 416

E=5,000V, n, (feedback ratio) = (Py—P3)/ Py, 7, (efficiency)=Ps/P:

?hb%:4w®4vﬁﬁﬁvxhﬁmé<K6&
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Fig. 6 Pulse generating circuit of pulse transformer
coupling system.
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Fig. 7 Equivalent circuit of pulse transformer
coupling system.
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transformer coupling system.
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Table 2 Comparison between calculated and measured values of pulse high voltage source of

Value of L, 3.8 mH

9.5 mH 4.5 mH

Value of C, 0.01 4F

0.01 uF 0.02 ¢F

Calculated

Measured Measured Calculated Measured Calculated

r (18) 180 201 310 311 305 305
Vimas (V) 170 181 165 170 185 177
Ve (V) 41 34 44 51 50 40
Viwmax (V) 500 529 480 320 550 476
Von max (V)# 233 249 190 176 260 241

P, (W) 2.2 2.4 2.6 2.3 4.8 4.6

Py, (W) 1.5 0.98 2.3 1.0 2.8 1.4

Py (W) - 0.33 — 0.48 —_ 0.50

7y (%) 32 59 12 57 42 70

72 (%) 22 34 21 48 18 36
irng eer (MA) 117 111 96 84 191 178
iDerc (MA) 64 90 25 58 103 138
ity ore (mA) 148 144

100 102 217 225

* including protection condenser, E=100V
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Fig. 8 Output pulse voltage (200 ps/div, 200 V/div).
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B9 WA Y AXEE Vien (100 ps/div, 100V/div)
Fig. 9 Forward voltage across thyrister Thy (100
ps/div, 100 V/div).

® 10 EBH 41 (50 ps/div, 91 mA/div)
Fig. 10 Main pulse current (50 ps/div, 91 mA/div).
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Fig. 11 Application-I in two-electrode type ESP
(transformer coupling).
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Fig. 12 Application-1I in two-electrode type ESP
(condenser coupling).
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Fig. 13 Application-I in three-electrode type ESP
(transformer coupling).
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Fig. 14 Application-II in three-electrode type
ESP (condenser coupling).
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