5. Low Level Disgerininntor Usinyr Tunnel Dicde

Bistnblo Circult.

5.1 Circuit descriptisn and Theory of opersticn

Fig. 9.1 showa the dinrron of ootunncel dicde bistoblo
eircuit biased by o constant current source. The difference
onplifior acts as o pulse former and pulse amplificr. The reset

gircuit iz snrovided to rosct She tunncl dicde bock to its noraol

statz.
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Fig, 5.1 Block disgros of the low lovel discriaminator

using tunnel dicde bistoble circuit.
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- Fige 9ee represcnts thoe schomotic diagranm of the circuit
shown in Fig. 5.1. This c¢ircuit is sensitive io o negntive input
signal and the input is on the emitter junction of the tronsistox

6. The colluetor n=s & hifl output resistance os required for
fast switching of the tunnel diode  TD and -~lsc isclates the
input [reon switching transionts. The threosheld lovel is adjusted
by means of a ten helicoidol peoientioncter thoat supplies the
bizs eurrent to the tunnel diode through the tronsistor Q;T which
behaves a3 o high ispedonec searce., The first differcnce ampzli-
fier: {trsnsistor 32 ond 02 } hoving o fixed threshold is used
to nmplifyf_ and scnd . pulsce to the second difference soplifier
{tr&nsistor Fﬁ} and Eid} which iz used to store the 4 -~ ¢ loevel

(output puise widfh) ond to send pulse to rosct thortunnel diocde

through the transistor Agl If bipelar input is zpplied, ths
eircuit doesn't require the reset circuit. The dicde D1 is used
to prevent chorge store . and spuricus tronsients. A negative
gut-put pulse iz icken out from the esllector of the tronsister

(> 3.

An input signal ————+ neToss the resistor M produces o
curront high encurh to $risger the tunnel diode to the other stable
state usually to high voltoge region causing the fronsistor >
to gonduct ond send pulse through the tronsistoer @~5 whose output
is taken ouf from its collegtor. The signal frow the collector

of the tranaistor @&4 ig-delayed ~nd sent —— to reset the

tunnel diede throush the transistor %5 to the original gtable

Statﬂ .

This cireuit is stnbilized through the use of Hencor
diodas at both the positive ond the nesntive power supplies.
Tcmpefature compensntion is achieved through the wse of the

tronsistor 3B znd if?.
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5.2 Bxperimcntel results ~nd lincoeity of the discriminctor

The cxperiméentol result is obtndncd by supplying in-
put signel from o mercury pulser to the c¢lreouit in Pig. 5.25 aad hyi
varying the rosistencs R nnd the input signcl pulsc.  The result

iz showniin Bipg.%.3% and Lrom this we obtain.
1. Current scnsitivity = 1l:5 = MlGC.6E L
140
2. The linenraty is freny O to 10 mwv.
%. The devigticn is ipgnorsd for this coso.

4. The risc time is oboub 0.05. 7 see, and the

fall timce i= sbout Q.15 .oizcc. respeciively.
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