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Project title Effident Design and Decoding of Polar Codes for Nonvolatile Memories
Project duration 2 years
Total budget 600,000 Baht
Principal investigator / Department / Faculty / Institute
Dr. Watid Phakphisut
Telecommunications Engineering Department / Faculty of Engineering /

King Mongkut's Institute of Technology Ladkrabang

Abstract

Nonwvolatile memory (NVM) is a promising technology to overcome the memory
bottleneck of computer system. The NVMs have many desirable properties in terms of
power consumption, write/read speed, endurance, and scalability. However, the NVMs still
have many challenges that need to be tackled. Due to the process variation and thermal
fluctuation, the NVMs cause the emoneous bits during the write operation. Moreover, the
threshold voltage of NVMs can be incorrectly sensed causing the emoneous bits during the
read operation. Therefore, it is important to develop the error-correction codes (ECCs) to
improve the system reliability. Recently, the polar codes are theoretically proven to
achieve the channel capacity. This research works will be toward the use of polar codes in
NVMs. We propose the new design of polar codes when the threshold voltage of NVMs is
obtained by multiple sensing. Furthermore, in order to mitigate the write errors of NVMs

caused by process variations, we present the new decoding technique of polar codes.

Keywords (3-5 words)
Emror Carrection Codes, Polar codes, Nonvolatile Memories,

Research area / Sub area of this project
Communication Theory / Channel Coding
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