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SUMMARY

A fast integral discriwminator, employing tunnel diodes
arranged in a bridge-like configuration, is examined.
Diagrams and characteristice of the circuit are given.

The discriminator has been designed to operate in se-
ries with a 125 ohm cable, to allow the driving pulse to be u
sed for other purposes. The mismatching introduced using the
circuit and components of fig. 1 is less than 5%.

The pulse to be discriminated travels along the cable
in the dircction shown by the arrow, If its amplitude is such
as to let a current greater than Ip to flow in each arm of
the bridge, tunnel diodes TD2 and TD3 switch into their high

impedence region and an output pulse of .4 v appears at the
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secondary windings of the transformer, while the driving pul-
ge, reduced in amplitude keeps on travelling to the right.
The reduction, when the discriminator switches on, is .4 v,
independently of threshold setting; if it is not switched on
the reduction is less than 5% of trigger pulse amplitude. In
the above mentioned case only tunnel diodes TD2 and TD3 have
been effective, whereas TD1l and TD4 behave like resistors.
Should the polarity or the direction of propagation of driving
pulse be reversed, then TD1 and TD4 will be effective and the
output of the transformer will be of opposite polarity. 3.5
ohm resistors may be used instead of TD2 and 3, or TD1l and 4,
when reversing the direction of propagation of driving pulse
is a feature not needed. The resistors used are shown in figu
re T

The advantages of using bridge-like arrangements are
well known(l). Using two tunnel diodes instead of one for in-
stance TD2 and TD3), doubles the output pulse, bringing it to

a level (0.4V) which is more suitable for driving directly

(x)
(2)

pulses below threshold independent of the transformer recove~-

subsequent transistor circuitry . Using the transformer in

the output instead of the input makes the recovery time for
ry time and practically negligible; another very useful conse
quence igs the complete independence (within measurcment accu-
racy, 1 ns) of input to output pulse delay, from input over-
voltage.

Thé transformer turns ratio may be changed within a

factor 3 - to achieve a compromise, between output pulse le-

(x) - Should be pointed out that the discriminator cited in
ref. (2) was intended for use as a timer based on zero
crossing of photomultiplier pulses.
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vel and time definition (including rccovery time). Figs. 2 and
6 show the wave forms obtained with 1:3 and 1:1 turns transfor
mer, respectively. Note that in both cases the difference hel
ween peak currents of the two switching tunnel diodes is 5%. :

Using the 1:3 transformer, the recovery time after a s;g
gle pulse just above threshold (defined at 5% overdrive for a
second pulse to give an output) is 20 ns. For this measurement
both the trigger pulses were 5 ns long. The variation of the
output pulse height vs input overdrive is shown in fig. 4. Suéh
large variation does not effect the use of the device as a t:i
gger with very fast input characteristics. The threshold varig
tion as a function of polarization current is shown in fig. 5,
Threshold variation vs pulse lenght is shown in fig. 5.

Using the 1l:1 transformer, the recovery time becomes s0
mewhat greater, depending on bias and load conditions. The out
put pulse height, however, increascs only by 20% for an input
over drive variation betwecn 1 and 10.

The performance of the device has been tested with a
burst generator, giving 100 s bursets of 15 ns pulses spaced
70 ns. The threshold for the burst was found to be 20% higher
than the threshold for a single pulse, his being obviously due
to the effect of the indnetiwe output counling.

A burst below threshold, however, was found practically
ineffective on the single pulse threshold, as expected.

Another mounting arrangement, using commercial resistors
instend of germanium resistors, has been experimented. The only
noticeable change in performance, prbbably due to parasitic in
ductaﬂce; wos the minimam pulse length, 8 ns, for which the

threshold is keeped constant,
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FIG. 2 - OUTPUT PULSE FOR PULSE SLIGHTLY BELOW
AND ABOVE TRESHOLD: vert, 1 v/cm, hor, 4 ns/cm
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PIG. 3 - DISCRIMINATOR THRESHOLD vs BIAS CURRENT.
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FIG., 6 = QUTPUT PULSE FOR A IT/IT TRANSFORMER'
vert, 0,05 v/cm hor., 4 ns/cm




FIG, 7 - COMPONENT LAY OUT SHOWN IN BOTTON VIEW
OF CHASSIS WITH POLARIZATION CIRCUIT REMOVED,
AT RIGHT p-TYPE GERMANIUM 3.5 OHM RESISTORS,
WITH CONTACT SURFACES ELECTROLITICALLY GOLD -

PLATED,
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