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disclosure relates to a memory element using a resistance change material that reversibly changes its resistance value depending
on an applied voltage, and a memory apparatus and a memory system each using such a memory element. A resistance change

memory element is an element which stores information by varying its resistance value depending on the state of its
microstructure, specifically whether it is in an amorphous state or a crystalline state. As a material which reversibly changes its
resistance value depending on an applied voltage, a material including a variable valence material and a compound including a
transition metal or an oxide thereof is known. As a material for forming a variable valence material, an ion conductive material
and an ion conductive oxide are known. As a material for forming a transition metal compound, a material including nitrogen

and/or phosphorus or an oxide of nitrogen and/or phosphorus is known. These materials are called “ReRAM (resistance random
access memory) materials”. As an operation of a resistance change memory element which reversibly changes its resistance

value depending on an applied voltage, there are two operation principles, specifically one being a bipolar operation in which a
current flows through a resistance change element only when it is applied with a voltage equal to or higher than a certain value,
and the other being a unipolar operation in which a current flows through a resistance change element only when it is applied
with a voltage equal to or higher than a certain value. In the former operation principle, it is known that there are advantages

that current is wasted when a resistance change element is not applied with a voltage equal to or higher than a certain value, and
also that a resistance change element which is not applied with a voltage equal to or higher than a certain value does not change

its resistance value even when it is applied with a voltage equal to or higher than a certain value. For this reason, when a
resistance change memory element is applied to a semiconductor memory device, it is necessary to accurately control the
applied voltage, and a voltage generator circuit is required for that. On the other hand, when a resistance change memory

element is applied to a system such as 82157476af
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