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Post-manufacturing Array Operation Repair for NAND

Flash Memories with On-Chip Microcontrollers
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Geonu Kim, Yong-Ho Cho

Abstract

This paper proposes a scheme for NAND flash memories equipped with on-chip microcontrollers and instruction
ROM, that enables patching of erroneous cell array operation instructions after manufacturing. The scheme incorporates
a small patch instruction RAM, where the patching instructions are fetched using a configurable Program Counter
(PC) substitution mechanism. Both the patching instructions and PC substitution data are stored in a designated
NAND cell area and loaded at power-up along with the electrical fuse data. As the scheme is designed to handle
only a small number instruction patches, the area overhead remains minimal.
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Fig. 1. Proposed MCU architecture.
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Fig. 2. MCU address map including the Patch RAM
region.
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Fig. 3. PSU (PC Substitution Unit) block diagram.
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Fig. 4. Patched instruction snippet execution flow.
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