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Analysis of Current Pulse

All the tesis performed on the 6993 indicated clearly that there were many
problems. But very little light was shed on the nature of these prchlems as a
result ot these tests.

The most perplexing single deficiency in the 6993 was the plateau transition into
a non-stable region. In an attempt to analyze this transition, a me thod was de-
vised to enable the observation of the shape of the tube's current pulse.

The ORNL circuit is a good production tester for tubes to ‘ind out if they will
work :na CDV 700. But it is not a research tool. It does not enable any study
of puise shapes because the pulses are shaped by the circuit.

The conventional circuit of Figure 1 does not enable any study of pulse shapes
either, because the capacitance of the measuring device (approximately 50 pf) in
parallel with the anode to cathode capacitance (lypically 2 pf) increases the time
constant so much that the true pulse shape is masked.

Figure 8 shows a typical 6993 integrated voltage pulse as measured in the

conventional circuit. The pulse duration is of the order of 100 microseconds.
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Figure 8. Typical 6993 Pulse Shape, Conventional Measuring Circuit
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While it is true that the time constant and series resistance are no longer negligible,
good corielation has been made between this and the earlier circuit.

Once a suitable circuit was devised, tests were made on various 6993 tubes
over the voltage range from 860 to 990 volts.

Figure 10 shows the pulse shapes and heights observed for one typical 6993
tube at 860, 925 and 990 volts. This testing procecure shows that the actual current
pise consists of a large amplitude fast spike with a duration of about one micro-
second, followed by a low amplitude, long time-duration tail. The slow component
lasts for approximately 50 microseconds.

It is probable that the fast portion of the pulse results from electron collection

and the slow portion from the movement of the positive ion sheath,“
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Figure 10. 6993 Current Pulse Shape at Several Different Voltages
It is not unexpected that the pulse height increases with increasing voltage.
T'his is easily observed by the conventional test method of Figure 1. But the
definite change in pulse shape--inparticular,the appearance of a second pulse
directly following the fast spike and superimposed on the slow compoaent --
2
H. N. Wilson, Oak Ridge National Laboratory, private communication.
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