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Phase change random access memory (PCRAM) is a type of non-volatile memory that is embedded
in semiconductor devices and has been put to practical use as storage class memory (SCM) with
high speed and large capacity at a lower cost than DRAM. It is also expected to be applied to neural
computing, which mimics the neural circuits of the human brain.

In order to realize PCRAM, it is essential to develop film deposition technologies and processes to
realize appropriate film properties and mass productivity for the memory elements, selector elements,
and electrode materials (carbon is widely used). In this paper, we will explain the status of technology
development for depositing each of these elements, and also present the evaluation results of a
prototype Al device using CVD technology for application in neural computing.
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Table1 Requirement specification for Phase change element and process and
material properties for the device performance

Performance requirements | Material properties

1) Low power consumption

Low melting point

Low thermal-conductivity material
and element structure

Higher resistance for crystalline state

2) Long-retention
3) High speed operation
4) High-endurance

Crystallization at high temperature
High crystallization speed
Less segregation
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Table2 Requirement performance of OTS deposition

process
item ____________|Specification |
THK uniformity (10) <50%
Comp. uniformity (10) <50%

Surface roughness (Rms) 1.0 nm or less

Particle (80 nm or greater) < 50 pcs.
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Table3 Standard process requirements of DLC film
item _____________Specification |
THK uniformity (10) <3.0%

Surface roughness (Rms) <1.0nm
Resistivity <30mQ - cm
Particle (50 nm or greater) < 100 pcs.
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