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6. Low Leovel Disecrimineter Using Tunnel Diocde

Menestoble 2nd Bistoablo Cirpuit.

& tunnecl dicde mencstable girecuit the throeshold
level of which con be adjusted is connceted to o funnel diodsz
bistoble cirecult the threshelad level of which 1s fixed by -
censtant suwrrent ssurcc. This two circuits ore couplcd to two
diffcrenee amplifier of which the first onc hos o vorioablo
threshold ond the sccond cune has o deloy line which iz uscd o
send pulse to reset the tunnel dicde biztalble circult to the

original stable sinte through 2 resct cirecuwit {(Sec FPig, 6.1)

? Rerulated | ; Constant ]
?mecr Surply: : Current Source :
1 N\
I
1
I,_____.________,_q,..__._.._, T, B ————— . .
i ]
N - — ——— S
i t T _F - L
Thpd ' P i i Pulsc formeox; outn.
—&—--1 Monestnahla ﬁiruuiti—*iﬁistnblc circuiti= & R
! E[! v . ocmplifier |
pr-tvERsy e |
: 1 ! ]
= Roset =i Dolay o=

Fig. 6,1 Bleck dirgrrm of o diseriminotor using both

tunncl dicde monestoble and bistable cireudit.,



-
-
- -
-
- '
L '
. E]

o

- "
-
-
"
FES
£




34

When = monepulse with anplitude larse enough to trigger
the tunnegl diode TD 1 enters the input circuit +he threshold level
of which can be zdjusted by the resisztance RTD (Sec Fig. 6.2) and
RLy 4 pulse will b transmitted to tunnel disde TD 2 to turn to the
ather stpge . This woliage chonge at TD 2 will switeh the —
transistor (3 1 of the first difference amplifier (transistor (A1,
and L 2) o conduct. The threshold level of transistor (L1 can
be adjusted by varying the 500 ohm potentio-meter. The signal
pulses nt the collecior of (2 1 and &Y 2 sare sent to the accond
difference amplifiecr (tranmsistor (3 % ond Gld+) The output signol
i3 taken from thé collector of the transistor.(2 3 while the ather
gignal from the collector of tho ¥ransistor 2 4 is delayed by a
dcelay line for GDE#/g sec. to switeh the transistor (X5 to conduct
in crdor toc reset the tunne) diede TD 2 to the griginal stable
state. Both negative and pozitive power suprlices ore stabilized by

ueing dener diocdes.

6,2 Dxperimental results and linearity of the

diseriminston.

The experimentsl reault iz abtained by applying o
gignel Irom = mercury pulscr to the inrvt and varying the roesis-
tance R (See FPig. 6.3) we have.

Current Sensitivity = 3223 10 ° = 107 P

00

The curve shows o remarkable linearity through the
range of O to 150 mv. of sizgnal input alsthough the sensitivity is
decreased by a Lagtor of 10 in comporizon with the other twe circuits,
this is due to the enarge stored in the switching diede Tl . %he

aviitching speoed of which is rather low.



When a menopulse with amplitwde large snouszh to trigger
the tunmel dicde TD 1 enters the input cireuit the threshold level
of which c¢an be zdjusted by.the resistance Rop (See Fig., 6.2) and
RL‘ a4 pulse will »e tronsmitted to tunnel dicde TD 2 to turn to tha
other stage - This voltage change 2t TD 2 will awiteh the -
transistor (A 1 of the first dAiffercnce amplifier [fransistcr A1,
and CR-E) to conduact. The threshold level of transistor (4.1 can
be zdajusted by varying the 500 ohm potentio-meter. The signal
pulses =t the collector of (3 1 ~And{d 2 are sent to the second
difference smplifier (transistor (3 3 ond Eld‘) The cutput signnl
ia taken [rom the collaetor of the transistor.(i 3 while the cother
signal from the collector of $he iTensistor & 4 is delayed by 2
delay line lfor Dqﬁa/g-ﬂec¢ to switeh the tronsistor (X5 to conduct
in order to resct the tunnel diocde TD 2 te the original stable
stnte, Both regative and positive powoer supzlices are stabllized by

using Zencr diodes.

6.2 Experimentsl results and linearity of the

The experimental result is obtained by arplying =
signel irom - mercury pulser to the input and vorying the roesis-
tance R (See Fig. §.3) we have.

Current Sensitivity = 32 2, 10_5 = 107 ’/LLa
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The curve shows o remarkabls linearity through the

range of 0 to 150 mv. of signal input although the sensitivity is
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decressed by a factor of 10 in cemparizon with the other twoe circuilts,

this is due to the ehorge stored in the awiteching dicde Dl 3he

switching spead of which is rather lov.
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