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Abstract: With the advent of the era of big data, higher requirements are put forward for high density storage, com-
puting speed and power consumption. Phase-change random access memory (PCRAM) has been considered as one of the
most promising candidates for future non-volatile storage applications due to its short-read delay and good scalability. The
high-density integration of memory array is indispensable for its rapid commercial applications. The thermal disturbance
(TDB) effect caused by the expansion of PCRAM cell into high density storage array is an important challenge for array in-
tegration. The interference heat generated will be further transferred to the adjacent cells to make them operation mistake
and affect their reliability, accuracy and stability of the storage array. Therefore, in this paper, the TDB effect of a 3x3
PCRAM array that is based on a new blade-type structure is systematically studied by using Comsol Multiphysics simula-

tion software. We further discuss the relationship between the TDB effect and the space of storage cell, the size of device
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structure, the programming pulse and the scaling effect of PCRAM array. The results show that even when a blade-type
structure based PCRAM array is scaled to a 20 nm technology node, the effect of TDB still remains low at a 5 nm device
cell spacing. In addition, we optimize the insulating layer material outside the cell device by using AIN film with higher
thermal conductivity than SiO, film. The TDB is further effectively suppressed while the power consumption of PCRAM ar-
ray is basically unchanged, and the maximum temperature of TDB decreases by 12.3%. This work has very important guid-
ing significance for the integration of high-density storage PCRAM arrays in the future.

Key words: phase change random access memory; blade-type structure; crossbar array; thermoelectric model; ther-
mal disturbance effect
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