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Abstract

The electrical conductivity measurements of Geypp TeggSe), glass
have been carried out in the range between room temperature and
crystallization temperature To. The effect of annealing at Tey on
both conductivity o and activation energy A E has been studied.
The experimental results show that 0" increases while A E decreases
as the time of annealing ncreases. The structural transformations
are used to explain these results. The determination of I-V charac-
teristics is carried out to ({llustrtate the switching phenomena
and interpretation s given on the Dbasis of the electrothermal
model.

Introduction

Conduchion in  amoiphous materiels, in particular  those piepsied fiom the
chalcogen elements, is slirecling inletest becasse of the mechanism of conduc-
tion (1-7) Some of these glasses show s swilching between two well defined states.
Several investigations hove been petformed on the physical praperties of some chalco-
genides, parlicular those illustrate the switching phenomena (B-12). THI now little
attentions ate given to investigate the physical properties of Ge Te Se chalcogenide
Gasses. The stability of theso glasses aganst the offect of eging Is very Interesting
because of their applications in the tield of electronics a3 a memoty switching
devices,

In the present woik, 1-V charecteristics sie sludied Lo ilustiale the memary
switching of these chalcogenides. In addition, X=tay investigatiors and conductivity
meaurements ore wied to tudy the etffact of 8ging on the structural transformations.

Experimental

Bulk gloss samples were prepated in Lhe Conventional way by mixing the
pute elements in powder from and then melting in vacuum sealed silica tube at
1000°C for 24 hours, The molten was accasonally shaken to obtain homogenous
olloy. The tube was then removed and guenched in an Iced water. Stroctursl tesms-
formations were conflimed using A-I3y analysis, Sampes In the powoer 1orm wete
Investicated wsing X D-3 Shmisd2u @ffractoreter. Specimens of 3x2x1 mm' dimen-
»ons wele vied in conductivity measurements.
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vth exp (Vm/i‘Vu] : (n-tK/d:LC)Vz T. exp (OE/2KT) (3)

whereolis the thermal conductivity and V, is constant. Comidering the case of
thick layers, of chalcogenide, K. Nakashima and K.C. Kao have apptoximated equation
(3) to ve (12).

v'h z (a-«xmuw T exp (AE/2KTY) (&)

Figure (35) shows the plat of In (le-') versys 7.1 which is in good agreement
with equation (4). The deduced value of AE is 0.4 eV. This value is lower than
that deduced ot low fields (0.59 eV). This leads 1o the possibility that somae field
dependence s involved in tho process,
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