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ELECTRICAL PROPERTIES OF THE ALLOYS OF THE SYSTEM Cd-Sb WITH
THE COIPOSITION NEAR TO THE INTERMETALLIC COMPOUND CdSb

V.Gudev, Faculty of Physics, University, Skopje

The results of the messurement of the resistivity and the
Hell coefficient are presented in this work, for the alloys of
the system Cd-Sb with the composition near to the intermetallic
compowid CdSb. The samples sre prepsred by components with the
purity of 99.9998% for Cd snd 99.999 for Sb, melted in evacuated
silica tubes. In order to get the samples with high homogeneity
the alloys were subjected to additional thermsl trestment. For
the resistance measurements the samples had the cylindrical form
with the dimensions 3x0.5 cm and for the Hsll-voltege measurement
the plates hed the dimensions of 2.5x0.4x0.2 cm.

The resistence of the samples wos measured with respect to
the temperature in the intervel from 90 tc 700 K by meens of the
Kelvin bridge. The measurements of the resistsnce wos ::erformed
for two directions of the current in order to eliminste thermoelec-
trical efiects. The tempersture of the ssmples wos messured by Fe-
constantan thermocouple. The measurements in the high temperature
range were performed in arsgon stmosphere.The Hall-voltage measure-
ments were csrried out by s compensating method, with the current
of 10-20 mA. The result of the Hell-voltzge messurement was a li-
near function of the field strenght.

The results of the resistivity with respect to the temperstu-
re, are presented on Figs 1 and 2. The room temperature resistivi-
ty from 0.15 to C.35 ohm.cm decreases exponentislly by the incres-
se of the tempersture. However, the low temperature measurements
have shown the existsnce of tempersture intervel /133-240 K/ in
which there exists sn incresse of the resistivity with temperature
/samples ¥o 1 and 2, Fig.l/. This is probably due to = surplus of
one comnponent with stoichiometry of the compound, which lends to
the degenerstion of the electron ges, so that in the low temvers-
ture interval the metsl type conductivity appesrs. Similer beha-
viour of the resistivity has been described for germsnium snd si-
licium with high impurity concentrstion /1,2/.
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The resistivity of the ssmple No3 Fig.2, shows the decrease of the
resistivity in the whole tempersture intervel from SO to 70C K. Such
a behcviour of the resictivity ic eimiler to thet of the dopped se-
miconductor. The role of doprents in this cese can play s surplus
of both components with respect to stoichiometry of the compound.
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The intrinsic conductivity of the slloys begins from 340 K. TFor
these samples there appears histeresical loop behsviour on the
resistivity- tempersture curves, if they sre warmed over 57C K,
which hes been previosly renorted by some suthors /3,4,5/. The
logarithmic plot of the resistivity with resmect to the reciriocsl

tempersture is 1resented on Fig.3,4,5 for vhich the results from
Figs 1 end 2 hove heen used. The results ot different samples
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Tig.5
/Yo 1,2/ Figs 3,4 heve the following festures in common. Starting
from the 1licuid nitrogen temrersture, log decresses with 1/T up
to o tenperature sround 200 K. Log @ pessing through s ninimun snd
then increases to = msximum value. Theresfter log P decreases very
ro7idly along e streight line /intrinsic renge/. For sesmple No 3
presented on Fig.5, logP does not possess the minimum, but it ro-
notonicelly decreeses in the whole tempersture interval., The energy
of sctivstion of the value of 0.40-0.47 eV has been found from the
plot of logf with 1/T. Ir the low tempersture rznge was found the

activation energy of 0.029 eV.
been evaluzted /Fig.6/, which has been positive for sll the samples,

From the Hsll-vol tsge messurement, the Hell coefficient has
vhich shows that the slloys have P-type conductivity. The sign of

the Hsll-coefficient coudnst be chenged Ly e surrlus of any compo-
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nent /Cd or Sv/.



The concentrations end mobilities of the carriers in impurity
renge, celculated from the resistivity snd the Hell-coefficient

are given on Tabdble I.

Table I

Semple n H
No Jem™3/ /em2/V.s/
1 7.33x1017 35.0
2 6.10x10%7 67.0
3 3.35010%7 62.1

The elloys of the system Cd-Sb, very close to the compound Cdsb,
have a semiconductive character with respect to the resistivity with
temperature. The existence of s tempersture intervel /at low tempera-
tures/ with s positive tempersture coefficient of the resistivity
can be expleined in the same way as in the case for Ge and Si with
high impurities concentration /1,2,3/. ﬁowever, for high concentrs-
tions of Sb, when snother phase sppesrs/ the phcse of Sb in 2 semi-
conductive matrix/, this explanation cennot be used. In thet csse,
resistivity of the slloys cen be derived by the formuls based on
the lew of mixtures mentioned before /6,7/.
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