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IV. NAND Flash Error Characterization

Threshold Voltage Distribution for:

P/E Cycling Errors, Data Retention Errors, and 

Read Disturb Errors

Also Discussed: Program Errors,

Cell-to-Cell Program Interference Errors, and 

Large-Scale Studies on SSD Errors

V. Error Mitigation

Shadow Program Sequencing

Neighbor-Cell Assisted Error Correction

Refresh Mechanisms
• Remapping-Based Refresh, In-Place Refresh, 

Read Reclaim, Adaptive Refresh and Read 

Reclaim Mechanisms

Read-Retry

Voltage Optimization
• Optimizing Read Reference Voltage

• Optimizing Pass-Through Voltage

Hot Data Management

Adaptive Error Mitigation Mechanisms
• Multi-Rate ECC, Dynamic Cell Levels

VI. Error Correction and Data Recovery

Error Correction Flow with LDPC Codes
• Soft Decoding

• Computing LLR Values

• Determining the Number of Soft Decoding Levels

BCH and LDPC Error Correction Strength

SSD Data Recovery

VII. Emerging Reliability Issues for 3D 

NAND Flash

VIII. Similar Errors in Other Memory 

Technologies
• Data Retention Errors in DRAM

• Cell-to-Cell Interference Errors in DRAM

• Read Disturb Errors in DRAM

• Large-Scale DRAM Error Studies

• Latency-Related Errors in DRAM

• Error Correction in DRAM

• Errors in Emerging Non-Volatile Memory 

Technologies
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I. Introduction

II. State-of-the-Art SSD Architecture
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Management, Compression, Data Scrambling 

and Encryption, Error-Correcting Codes, Data 

Path Protection, Bad Block Management, 

Superpage-Level Parity

II.D. Design Trade-offs for Reliability
Trade-off Between Write Amplification and 

Overprovisioning, Trade-off Between P/E Cycle 
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III. NAND Flash Memory Basics
Storing Data in a Flash Cell, Flash Block Design, 

Read Operation, Program and Erase Operations

https://arxiv.org/pdf/1706.08642.pdf

