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Abstract

This paper provides an introduction to phase change memory technology part Il, which consists of the background
of phase change memory, vertical and lateral cell structure; writing/reading operations based on thermal induction
by controlling amplitude and time of application of an electrical pulse; storage element and array architecture, which
consists of an array of identical memory cells each containing a phase change memory storage element and a switching
device; reliability and endurance of data which shows the performance and retention of phase change memory; scaling
of phase change memory cells, which are controlled by materials properties; power consumption during programming
and read operation; thermal cross-talk between memory cells; failure mechanism; and finally, future development

directions of phase change memory are also discussed.

Key words: Data Storage Technology, Non-volatile Memory, Phase Change Memory
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Figure 1 Structure of lance cell (pillar or NBC) (a) cross-section
2-D (b) calculated 3-D thermal map for two adjacent

lance cells.
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Figure3Structure of pore cell. Figure 4 Structure of ring cell.

Figure5Structure of stacked Ge-chalcogenide/Sn-chalcogenide layers.
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Figure6Structure of phase-change bridge (PCB) memory cell.
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Figure7Structure of pore cell (left) PCM-U cell (right).
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Figure8Structure of double confined (left) cross-section of cell(right) TEM image.
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Figure9Structure of edge cell.

Table 1 Summarized device performance of different structures sorted by mushroom-type, pore-like and self-heating

device structures

Mushroom-type Pore-like Self-heating
Device structure Confined Pore
p-trench Ring-shape Line cell Bridge cell
structure PCRAM
Minimum
Programmed 400nm’” 1500nm” 50nm via | 40nm pore | 50x80 nm* | 20x80 nm’
volume
Doped
Material GST GST CVD GST GST GeSb
SbTe
RESET current
0.4 0.45-0.6 0.26 0.25 0.2 0.1
(mA)
Endurance 1x10° 1x10° 1x10° 1x10° 1x10° 1x10*
Data storage >10 years >10 years
N.A. N.A. N.A. N.A.
lifetime 85°C 85°C
Reference [3, 21] [23] [25, 22] [21,26] [9] [10]
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Figure 10 Schematic programming pulse and temperature-time
relationship during RESET and SET processes in a PCM

device.
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Figure 11 Sketch of main processes in phase change memories™.
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