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The Characteristics of D.C. Switching Threshold Voltage for
Amorphous AsioGeisTers Thin Film

OlWA’ O3 g, OlFE”, HEH

(Byeong-Seok Yi, Hyun-Yong Lee, Young-Jong Lee, Hong-Bay Chung)

Abstract

Amorphous AsiGeisTers device shows the memory switching characteristics under d.c. bias. In
bulk material, a-AsioGeisTers switching threshold voltage (V) is very high (above 100 volts), but in
the case of thin film, Vi decreases to a few or ten a few volts. The characteristics of Vi depends
on the physical dimensions such as the thickness of thin film and the separation between d.c.
clectrodes, and the annealing conditions. The switching threshold voltage decrcases exponentially
with increasing annealing temperature and annealing time, but increases linearly with the thickness
of thin film and exponentially with increasing the separation between d.c. electrodes. The desirable
low switching threshold voltage, therefore, can be obtained by the stabilization through annealing and
changing physical dimensions.
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Table 1. The various conditions of thin films.
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Fig. 1. dc. switching characteristic curve
(thickness:1ym, annealing temperature:
393K, annecaling time:2hours., and
separation  between  d.c.  electrodes:
3mm).
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Fig. 2. d.c. conductivity characteristic curve
with d.c. bias(thickness:1um, annealing
temperature:393K,  annealing  time:2
hours, and separation between d.c.

electrodes:3mm).
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Fig. 3. The annealing temperature dependence
of switching threshold voltage(The
thickness:1um, the annealing time: 2
hours, and thc separation between
clectrodes:3mm).
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Fig. 4. The annealing time dependence of
switching threshold voltage(The
thickness:1pm, the annealing tempera-
ture:393K, and and the separation
between electrodes:Imm).
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Fig. 5. The thickness dependence of switching
threshold voltage(The annealing condi-
tion:393K, and the separation between
electrodes:2mm).
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Fig. 6. The separation between electrodes
dependence  of  switching  threshold
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ing condition:393K/2hours).
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