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Abstract
Phase change memory (PCM) is one of the most promising candidates for the next generation of non-volatile
memories that are being considered to replace the currently dominant Flash memories. The replacement has better
properties when compared with other emerging memory technologies. The improved qualities include small structure
and simplicity, low additional cost with respect to baseline CMOS, Multi-level cell (MLC) and non-volatile memory.
The principle of PCM is based on the chalcogenide material’s ability to be reversibly structurally transformed between
highly resistive amorphous and lowly resistive crystalline by controlling the amplitude and time of application of
an electrical pulse for thermally induced phase change of a chalcogenide material.

This paper provides an introduction to phase change memory technology describing the principle:
history, properties and structure of phase change materials, thin film deposition and the principles of the phase change

operation.
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Table 1 Performance comparisons between existing mainstream memory technologies and emerging memory

technologies.

Property / Type SRAM DRAM Flash FeRAM MRAM PCRAM
M High volume  High volume  High volume Niche Product Product
aturity
Products Products Products Products Samples Demonstrators
Nonvolatile No No Yes Yes Yes Yes
Cell Size (FZ) 140 6-12 5-10 22 20 4.8
CMOSs Yes, but
Bad Good Yes, but Hi V Yes Good
Compatibility Hi V
Random Read
0.3ns 1-10ns 10-50ns 45ns 20ns 60ns
Access
Random Write
0.3ns 0.7-10ns 1us/10ms 10ns 20ns 50ns/120ns
Access
Destructive
Yes Yes No Yes No No
Read
Write Endurance >3x10"° >3x10" >10° 1x10™"* >3x10" 1x10"®
Write Voltage 1.1V 2.5V 12-15V 0.9-3.3V 1.5V 3V
Read Voltage 1.1V 2V 2V 0.9-3.3V 1.5V 3V
Multilevel
No No Yes No No Yes

Storage
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