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Current-controlled negative resistance region were observed in the I-V characteristics of sandwiched Bi-Bi,0;<Bi structures, both at
room temperature and at liquid nitrogen temperature. At higher applied voltages, multiple negative resistance regions accompanied by oscil-
latory variations were evident. Further increase of the external voltages seems to cause short — circuiting of the junction and ultimately cause

reversal of the voltage polarities.

The thin Bi,O; films have many applications in the vari-
ous fields of technology microelectronics, magneto-optics, as
functional elements [1-5]. We were observed negative resis-
tance in the I-V characteristics of sandwiched Bi-Bi,O;-Bi
structure. The method of preparing the samples has been re-
ported in earlies our papers [6). The schematic diagram of the
experimental arrangement for tracing I-V curves is shown in
Fig.1. Specially guarded and shielded circuitry in X-Y recor-
der provides 1 MQ input resistance at null on all fixed and
variable ranges from 40 mV/cm and above. The current
through the sample was obtained from the voltage drop
against the standard resistance consists of manganin coils of
0,02% accuracy. Applied voltage across the junction was
varied with the help of a rheostat.

Fig.]. Experimental set-up used for tracing I-V characteristics
(5 - sample; B - battery; Rh - rheostat; RS - standard resis-
tance; R-x -y recorder; T - copper-constantan thermo-
couple; M - microvoltmeter).

For measurements at liquid nitrogen temperature the sam-
ples was directly dipped into liquid nitrogen. For high tem-
peratures the distance of the sample from the surface of liquid
nitrogen was varied. Thermo emf of a thermocouple whose
junction was kept near the sample was measured by a micro-
voltmeter.

Two typical I-V curved are reproduced in Figs. 2 (a) and
(b). The negative resistance region in the curve at liquid ni-
trogen temperatures more prominent, showing in addition,
some distinct oscillations. Generally, it was observed that the
critical voltage at which the negative resistance region is hig-
her at liquid nitrogen temperature than that at room tempera-
ture, Its value also depended on the aging of the sample, in-

creasing together with one. Another interesting result exhib-
ited by the sandwiched structures was that with further in-
crease of applied voltage the easily recognizable additional
negative resistance regions accompanied by high frequency
oscillations were observed. This is displayed in the two typi-
cal curves reproduced in Figs.3 and 4. Hysteresis effect, par-
ticularly quite pronounced at room temperature, was also
observed. Such negative resistance regions together with
other ancillary effects have also been reported by several
authors [7, 8).
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Fig.2 Tracing of I-V characteristics by X -V recorder (a) at room
temperature (300 K) after 23 hrs aging of the junction; (b)
at 77 K after 23 hrs aging of the junction with area
0,01 cm?,
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Fig 3. Recorder tracing of I-V curve, at room temperature
showing multiple negative resistance regions (aging of
the junction 4 days).
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Fig.4. Multiple negative resistance regions as shown by the -V
curve at 163 K (aging of the junction 4 hr).

At room temperature, the voltage drop across the junction
appeared to decrease at higher current and gradually became
zero showing apparent short-circuiting of the junction. On
further increase of the applied voltage, the I-V curves showed
reversal of the voltage polarities across the junction, as
shown by a tracing for a typical sample in Fig.5.

A slow ‘memory’ effect was exhibited by Bi-Bi;O;-Bi
structures. It was observed in all the 50 samples studied so far
that once the I-V curves were reserved to the negative direc-
tion, the samples had to have a minimum of 12 hr rest to get
the I-V curves in the positive region. On repeating the ex-
periment, however, the critical voltage at which negative re-
sistance started was observed to be smaller.
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Fig.5. The reversal of I-V curve to the negative direction at
room temperature (300 K) as the applied voltage whose
positive terminal was being connected to the lower elec-
trode Bi (aging of the junction 18 days).

All the curves reproduced here were traced with positive
terminal of the applied voltage connected to the lower elec-
trode bismuth. All the characteristics reported here were,
however, observed to be more or less the same when the bat-
tery terminals were interchanged.

[1] H. Gobrecht, S. Seeck, H.-E.Bergt. Phys. Stat. Sol., 1969,
v. 34, p.569.

[2]1 G.I.Vadov,IN. Vozghenin,G.S.Lopatin.Electronnaja tekh-
nika. Ser. 6, Microelectronika, 1971, Ne 3, p.49.

[3] A.Ya. Yakunin, A.B. Glot. Izvestiya VUZov, Ser. Fizika,
1976, Ne 5, p.122.

[4] W. Schnelle, U. Dillner.. Phys. Stat. Sol., 1977, A44, Nel,
p.197.

[5] Kh.S.Valeev, V.B.Kvaskov. Nelineinie metallooksidnie
poluprovodniki, M.: Energoizdat, 1983, p.160.

[6] Yu.A.VidadiV.E.Bagiev,Ya.Yu.Guseinov.Phys. Stat. Sol.,
1989, v.115, K53.

[7] N.B. Brandt. Tez. Dokl. “Plazma i neustoichivosty v po-
luprovodnikakh”, Vilnius, 1980, p.167.

[8] Sh.M.Efendiev, A.A.Agasiev, Ya.Yu Guseinov. Phys. Stat.
Sol.(a), 1989, v. 116, p. 305.

Y.Y. Hiiseynov

Bi-Bi,0;-Bi STRUKTURLARINDA MONFi MUQAVIMOT

Bi-Bi»03-Bi sendvig strukturlarinin volt-amper xarakteristikalarinda hem otaq, hem do aga@ temperaturlarda menfi miigavimet
(MM) oblasti miigahide olunur. Yiiksok gorginliklorde MM oblastinda ossilyasiyalar meydana gelir. Gerginliyin sonraki artimi
kegidin degilmosine gotirib ¢ixarir, hansi ki, ancaq eks gerginlik totbig olunduqda barpa olunur.
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OTPHULIATEJBHOE COIIPOTHUBJIEHUE B CTPYKTYPAX Bi-Bi;0;-Bi

HabmoRancs ySacToK oTpHuaTensHOro conpotusiesus (OC) Ha BONET-AMINIEPHOM XapaKTepucTuKe COHABHY-CTPyKTyp Bi-Bi05-Bi, kax
MpH KOMHATHBIX TEMIIEPATYPAX, TaK H IPH KPUOTEHHBIX. TIpu BEICOKMX HANPAXKEHUSX Ha yqacTke OC BOSHHKANH OCIMIALIMH.
JlansHefiliee yBeNHYEHHE HAIPSKEHNS MPUBOIMIO K oGO0 nepexona, KOTOpBIH BOCCTaHABNHBANCA TONBKO MPH 06paTHOM Hanpsxe-

HHH CMEILCHMA.
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