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V.Gucev, Faculty of Physics, University, Skopje

The results of the measurement of the resistivity and the 
Hall coefficient are presented in this work, for the alloys of 
the system Cd-Sb with the composition near to the intermetellic 
compowfd CdSb. The samples sre prepared by components with the 
purity of 99.9998% for Cd and 99.999 for Sb, melted in evacuated 
silica tubes. In order to get the s�mples with high homogeneity 
the alloys were subjected to 9dditional thermal treatment. For 
the resistance measurements tpe samples had the cylindrical form 
with the dimensions 3x0.5 cm and for the Hall-voltage measurement 
the plates had the dimensions of 2.5x0.4x0.2 cm. 

The resistance of the samples w9s measured with respect to 
the temper.sture in the inteI'V'al from 90 tc 700 K by means o'f the 
Kelvin bridge. The measurements of the re .,ist�mce W'J8 .:.ierformed 
for two directions of the current in order to elimin9te thermoelec­
trical efi'ects. The temperature of the samples wos messured by Fe­
constantan thermocouple. The me�surements in the high temperature 
range were performed in argon atmosphere,The fl9lJ.-voltage me:isure­
ments were carried out by e compensating method, with the current 
of 10-20 mA. The result of the Holl-voltage megsurement w9s a li­
near function of the field strenght. 

The results of the resistivity with respect to the temperatu­
re, are presented on Figs 1 end 2. The room temper9ture resistivi­
ty from 0.15 to 0.35 ohm.cm decreases exponentially by the incres­
se of the temperature. However, the low temperature measurements 
have shown the exist9nce of temperature interval /183-240 K/ in 
which there exists an incresse of the resistivity with temper2ture 
/se:nples Ho l 9nd 2, Fig.1/. This is probably due to 9 surplus of 
one component with stoichiometry of the compound, which le9ds to 
the degeneration of the electron ges, so thst in the low ter.iyers­
ture interval the metal type conductivity eppe9rs. Similer beh3-
viour of the resistivity h9s been described for germanium and si­
liciur:i with high impurity concentration /1,2/. 
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The resistivity of the sample No3 Fig.2, shows the decrease o:f the 

resistivity in the whole temperature interval from 90 to 700 K. such 

a behoviour of the I'ef>ictivi ty i!: simihr to tl:et of the dopped se­

miconductor. The role of dOJ;pants in this case nr:sn play a surplus 

of both components with resr,ect to h toichiomf::tcy of the coITipound. 
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The intrinsic conductivity of the alloys begins from 340 K. For 
these samples there appears histeresical loop behsviour on the 

res istivity- temperature curves, if the;}· are warmed over 570 K, 

which hes been previosly reported by some authors /3,4,5/. The 

logari thlllic plot of the resistivity with res11ect to the recip·ocal 

t� .. mpercture is 1.resented on Fie.J,4,5 fClr 1,-·l1 ich the results from

Figs 1 and 2 hove heen UEed. The results 01· different soHples
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/No 1.,2/ Figs 3,4 heve the following features in common. Starting 

from the lic!uid nitrogen temrei:·etur·e, log.f> decreases with 1/T Up 
to a temperature eround 200 K. Log g passing through a minimum and 

then increases to e maximum velue. Thereafter log P decreases ver--J 
r':'IJidl? along a stroight line /intrir1sic renge/. For sample No 3
presentt::d on Pig.5, log.Pcoes not possess the mininium, but it mo­

notonicelly decreases in the whole temper,
S

ture interval. The energy 

of octiv�tion of the value of 0.40-0.47 eV hcs been found from the

11lot of log.P with 1/T. In the low temperoture range was found the 
activation energy of 0.029 eV. 

From the Hall-voltage measurement, the Hell coefficient has 

heen ev3lu�ted /Fig.6/, which has been positive for all the sp.mplcs, 
which shows that the alloys have !'-type conductivity. The sign or
the lfoll-coef'ficient ooudntt be chcnged 1,y a surr,lus 01' any cor.i1Jo­
nent /Cd or Sb/. 
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The concentratio�s and mobilities of the carriers in impurity 
range, calculated from the resistivity and the Hall-coefficient 

are given on Table I. 

Table I

Sample n )bt 
No /cm-3/ /cm2/v.s/ 

1 1.33x1017 35.0 

2 6.10xl0
17 67.0 

3 3.35x1017 62.1 

The alloys of the system Cd-Sb, very close to the compound CdSb, 

have a semiconductive character with resvect to the resfotivity with 

temperature. The existence of e temperature interval /at low tempera­
tures/ with a positive temperature coefficient of the resistivity 
can be explained in the same way as in the case for Ge and Si with 

• 

high impurities concentration /l,2,3/. However, for high concentra-
tions of Sb, when another phase eppears/ the phcse of Sb in a semi­

conductive matrix/, this expl.anation cannot be used. In that case, 
resistivity of the alloyB can be derived by the formul.s based on 

the law of mixtures mentioned before /6,7/. 
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