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The replacement of the semiconductor dements m the
anpulsc comparators by the tuanel Josephson junct:
allows to improve not only the resolution but ako the
snativity of samplers. The time resolution §t=2ps and
scnsitivity SI=1 mkA/Hz'” arc obtained im (I The
scheme of the balanced comparator with the tunne Jo-
scphson junctions which gives the chance to approach to
ihe fundamental hmit value of the scasitivity is proposed
i (2] In this paper the numerical of the process

!

In the present paper the time resolution of
ihe comparstor, proposed in [2], is analysed in the slow-
growing strobe casc.

The cquivalent scheme of balanced on
the tunne junctions is shown in Fig. |. The

measured snd feedback aurents. The average value
V;.z -voltage is output signal of the comparator. Under

E
.z
F
i
t
F
:
g
g

I
R

Fig /. The equivalent scheme of the balanced comparator.

The time resolution 5t of these samplers can be de-
termined by means of the transitional characteristic 5 (1),
representing output signal of samplers v, under the in-
put signal to comparators of the small stepwise form of
the current I,=I.8(t). The time resolution 5t is the time
of growing of the 5 (1) from the level of 0.1 H up to level
of 0.9 H [3], where r - the time of delay (outstrip) of the
;ﬂtpﬂumminfdmw;
nhuuflh‘p:-u of the Joscphson junctions J, and
J; we have the following set of equations:

P+, +sing, = 4,

- v (1)
B, +9, +sing, =L +1

where the following dimensionless parameters arc intro-
duced : i - the current in units of I, I, - the critical
current for (he Joscphson junctions; r - the time in units
of @./22I_Ry; @, - the quantum of the magnetic flux,
Ry~ the resistivity of the Josephson junctions; S=2xI 8, C
- the so-called McCumber parameter, C - the capacity of
the junctions. For the small magnitude of the signal with
respect of strobe pulses, and also for the small difference
of phascs § =g, -@; the following relationships holds true:
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where g.=p; +@;. Let the 1,=1 (t-1) is an input signal at
the moment ¢ =r. Under this condition the solution of the
equation (2) has the form:

P(t)= I Kt 81 -5)+i,, ()G )



The structure of the kernel of the equation (3) in the case
sircbe pulses with Encar-growing rate i =ar (where
a=(dl/dt) @,/2x1 Ry is dimensioniess growing rate of
the current via junction), on condition that af<<1, has
ihe following form [4}

K(t,§)=xA; (G§)B; (Gt) “4)

where A.(...). Bi(...) sre Airy functions, and
G=1.14"7a"”F*7. The transitional characteristic 5 (1)
for the arbitrary values of r in the case of the nom-
growing solutions of the (4) while t—< may be wrillen as
follows

H(r)=—i,, (r)= .a.r;‘]:u1 (GE)dE (9

where H_ = him;d:.

As it is shown in fig.2, the transitional characteristic
H(7) for <0 has a oscillatory behaviour. Such a behav-
wur is due 10 the presence of the full set of the reactive
clements in the equivalent circuit of the junction [5]. For

St=2. 387 a? O]

{1 can be scen from thus formula, §t is determined maindy
by the capaaty of junction; 5t is highly seasitive 1o the
changing of capacity of junction rather than to the mag-
aiiude of the growing rate of the current through junc-
tions. Now ket us cstimate the time resolution of the bal-
snced comparstors in the regime of slow-growing rate of
strobe pulse, for qfi<<di; bere §i - the value of the fuc-

tuation range of the critical current of the junctions. It is
know [5], that at the helium temperatures for the values
of the 5i is highly reasonable §i=0. 3mkA/i_, where the
eritical current of the tunnel junctions changes from 10
mkA to | mA. The estimations based upon the formula
(6) show that the time resclution of the balanced com-
parators can reach the values of ten ps.
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Fig 2 The ransient charscteristic of the balanced comps-
ralor

Thus. the quantitative analysis shows that the growing
rate of the strobe pulses exerts an insignificant influence
on time resolution of the junctions balanced
comparators. In addition, the possibility of the obtaiming
of the highest valucs for the time resolution within the
schames under consideration is underfined.
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TUNNEL COZEFSON KECIDLORINDON [BARDT BALANS KOMPARATORUNUN KICIK SUR'OTLD
ARTAN STROB IMPULS REJIMINDS ZAMANA GORO AYIRDETM® GABILIYYOT!
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H.H. Acxeprane
BPEMEHHOE PASPEIIEHHE BANAHCHBIX KOMITAPATOPOB HA TYHHEALHLIX
AKOZEQCOHOBCKHX MEPEXOJAX IMPH CTPOEHPOBAHHH MEJUIEHHO-HAPACTAIOUIHMH
HMITY ILCAMH

i 110 3030 SDOMCHIOS DIIDCIDONNE MMITYIMCHONT 54185CHOND COMMSPETOPE HE TYHBCIAWT TECIGHCOSOECKTT DEPEIGRAT 5
CAYHSC MELMCHNO-HIDACTENMNErD CTPOGHPYIOMETC HMITYILCE

Pedaxmmop: P_P. [Neednoa
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