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Abstr'act

Phase-change nonvolatile random access memory' (PRAM) has been widely recog-
nized as one of the promising memory device in the next generation and its poten-
tial application has been intensively investigated. The most important advantage
of PRAM over conventional memories is that with scaling down the programming
volume decreases and as a result operates at a smaller current and at a faster fre-
quency. Some chalcogenide semiconductors that are used as a means to store the
bits in PRAM cells has two stable states, which are the low-conductive amorphous
state and the high-conductive crystalline state. One state can be reversibly con-
verted to another state by applying the electric pulse. The most important and
unsolved problem was the high current required for the amorphization process be-
cause the chalcogenide film must be heated to its melting point (T,,). In this study,
the fundamental solutions are proposed to cut down the programming current and
it is experimentally demonstrated. (1) The use of chalcogenide films with low T,
such as AsSbTe (T,,~400 °C) and SeSbTe (T,,~400 C) systems is one solution. I
have found that the current densities for the amorphization process of AsSbTe and
SeSbTe systems are lower than that of GeSbTe system (T,,~600 °C). (2) A shrink-
ing active area of the memory cell is another solution. It is found that reducing
memory cell size contributes to decrease the current required for both writing and
erasing process. In this study, the current for amorphization process is decreased
from 20mA to 2mA with reducing the diameter of the active area of cell from 1.0um
to 0.3pm.
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