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¢ ) Resetting Voltages

Fig. 5.3 Load-Yoltage e Waveforms
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after t = 400 microseconds of small, triangular-shaped pulses of
rapidly diminishing amplitude, a sign that minor setting and resetting
of X and L3 occur after major reset is complete (see Appendix A,
Section 1), Other measuremen's indicate that no additional voltage
appears across the load for the remaining 500 pus of the repetition

period, confirming that both L., and X are completely reset,

3

The voltage e,, across the high-voltage winding of X (see Fig. 3.1)

X
is shown in Fig. 5.4 for the 50-us period following the triggering of
S3. The voltage falls from zero at the end of the hold-off interval
(t=5.1pus) to -18, 2 kv at the end of the charging interval. The
transformer core saturates att = 10.7 ps to switch the pulse-forming
network across L3 and the load. Residual energy stored in the
network after the output pulse interval is dissipated during the

subsequent ringing.
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Fig. 5.4 Voltage e (Acros: Transformer High~Voltoge ¥inding)
o .~ x\ < v

Figure 5, 5a shows the discharge and charging of capacitor Cl
(see Fig. 3.5). Here E”Cl (see Fig. 3.7) is seen to be approximately
55 v; ECl is set at 660 v. The shape of the discharge waveform is

more evident in Fig. 5.,5(b). The small negative jump in e at the

Cl
start of the charging interval T is caused by capacitor self inductance,
Note that the charging interval T measures about 5, 6 us. Shortly
after the end of the charging irterval the voltage across C1 begins to

g0 negative, as L2 begins resetting,
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a) Discharge and Charging Waveform
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b) Discharge Waveform

Fig. 5.5 Capacitor C.‘ Voltage ec

C






Qu— A

c ) Voltage eR

Fig. 5.7 Regulator-Circuit Voltage Waveforms



Fig. 5.8 Measured Regulation for E 612.5
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Fig. 5.10 Bios inductor Ly Voltage ey
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Fig. 5.11 Gate-Current Pulse for S

3a

The gate-current pulse used to trigger each controlled rectifier

in S, resembles that shown in Fig, 5.11 for S Here the p=ak

3 3a’
amplitude of 800 ma is the maximum allowable for the controlled
rectifier; the 8-us duration is unnecessarily long and need be only

about 6 ps, or slightly longer than T,.

C. COMPONENT CONSTRUCTION AND SELECTION
The circuit components of major interest in the experimental

breadboard circuit are the saturable-core magnetic elements L3, X,

and LZ’

for 53, Constructional details for the magnetic elemen's are presented

linear charging inductor Ll' and the controlled rectifiers used

in this section, along with a brief discussion of some aspe .ts of
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controlled-rectifier selection,

1. L)‘O'ie-lr_\dzu tor 1;3

Specifications for diode ind v ., are summarized in Table 5, 1;
3

the completed unit, immersed in transformer oil, is shown in its plastic

housing in Fig. 5.2. Bo*h the A\, and I‘j measurements given in the
table were made in a circuit sirnilar to the one described in Appendix
B. The \3 value is for room temperature; at operating temperature

1t is only slightly less,

The 2T4180-D1 core case is aluminum; it was selected before
eddy-current losses in such cases were observed to be a problem
Because total losses in Iq were found to be small, as indicated by
temperature-rise measuremen's (see Section D), the inductor with

the metal-cased core was used in the extended circuit tests even

Fig. 5.12 Diode Inductor Ly High-Voltage Winding Construction

though losses in this component could be reduced somewhat by
eliminating the metal case,

The diode-inductor main-winding configuration conforms to the
recommendations of Chapter IV, Section B.3. Figure 5 12 is a
photograph of the partially ccnstructed inductor, showing the main

winding split into two identical halves to provide 180-degree
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