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(57) Abstract: A superlattice phase-change thin film with a
low density change, a phase-change memory and a preparation
method. The superlattice phase-change thin film comprises first
phase-change layers (7) and second phase-change layers (8) that
are alternately stacked to form a periodic structure; during crystal-
lization, the first phase-change layer (7) has a conventional posi-
tive density change, and the second phase-change layer (8) has an
abnormal negative density change, therefore, the abnormal den-
sity reduction and volume increase of the second phase-change
layer (8) during crystallization can be used to offset the vol-
ume reduction of the first phase-change layer (7) during crystal-
lization; the superlattice thin film formed by alternately stack-
ing conventional phase-change materials and materials having a
negative density change can reduce the volume change of the
phase-change storage material during the phase change, there-
by reducing voids caused by repeated volume increase and de-
crease of the phase-change storage maternal in the cyclic eras-
ing and writing process;, applying the superlattice phase-change
thin film having a low density or even zero density change to a
phase-change memory can significantly increase the stability of
cyclic erasing and writing of a phase-change memory
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