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Mismatched Generator

The simplest way of transferring power from a high voltage
pulse generator to a load at a lower voltage is to mismatch the
generator with a load impedance which is less than the characteristic
impedance of the genérator. When the mismatch is great the efficiency
of energy transfer is reduced. The efficiency is calculated
assuming a simple charged transmission line generator with a

purely resistive load. Let

Vo = generator charging voltage

700 = characteristic impedance of generator
Vi = load voltage
Z& = load impedance.

When the generator is switched into the load the pulse voltage
appearing across 1t is

Z

_ Vo "4
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This load voltage can be made any predetermined value within the

range O<V,<V, by adjusting the load impedance to be .
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The power delivered to the load at this voltage 1s then

(1.3)

Since the maximum power obtainable from the generator 1is PmaX=V52/HZoo,

the efficiency of such a mismatched generator system is

?@ Syt (1- ;ﬁ) (1.4)

The maximum efficiency occurs of course when the generator
is matched, 7, = Zoo and Vo = 2V, . A plot of efficiency as a
function of the voltage ratio shows that in the range'

1.33<V6/W£<4 the efficiency is greater than 75% so the simple

mismatched'generator is an adequate source. For values of Vo/V&

~outside of this range some means of voitage transformation is

needéd for an efficient system.

PARTTAL MATCHING BY TRANSFORMER

If the generator charging voltage is cdmpelled to be much

greater than the desired load voltage, considération should be

given to effecting the energy transfer through a transformer to

achieve a better impedance match. Transmission lines are suitable
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for use as transformers at high voltage. In particular, tapered
transmission lines with a gradual change in impedance along the

line should effect good impedance matching. Unforiunately a

~

'éufficiently gradual impedance transformation may require an

extremely long structure; so there are two other possibilities to
consider. The impedance change may be rather rapid, in which
case pulse diéﬁbrtion and energy loss along the line will oceur.
The resulting reduction in efficiency wmust be further analyzed.
On the ot%er hand, the impedance transformation may be gradual
enough to avoid distortion but the structure can be truncated
before a complete match is achieved. The load impedance is then
mismatched to produce the desired lower load voltage. The
improvement in efficiency by this scheme will be determined.

If a short risetime is desired, the impedance at the generator

switch should be kept as high as possible. So no mismatch at the

generator is considered. The i1nput impedance of the line transformer

is taken to be equal to the generator impedance, Zoo. Zo denotes

the characteristic impedance at the transformer output. The effect

of this transformer is to make the generator appear to the load
as 1if its voltage were Vo /% /Zcc and its impedance Z,. The

load voltage can be adjusted to a predetermined value, V{,'by

setting
Lo
Z, = . - | (2.1)
Vo Jlo - 3
‘V‘& V“-Zoo ‘
3



The efficlency is then
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