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High-Performance Control Technologies for SSD Using 19 nm-Generation NAND Flash Memory

for PC Market
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Solid-state drives (SSDs) using NAND flash memory have several advantages, including higher speed data readout, higher shock resistance, and

lower power consumption, compared with hard disk drives (HDDs).

As the capacity of SSDs per unit cost still remains lower than that of HDDs,

increased capacity per unit cost with the shrinkage of the manufacturing process for NAND flash memory is essential for the dissemination of SSDs

in the mainstream PC market.

In keeping with this trend, Toshiba has now developed an SSD using its leading-edge 19 nm-generation NAND flash memory for the PC market.
To overcome the degradation of reliability and data transmission speed resulting from miniaturization, we have newly developed an SSD controller
incorporating an advanced error correction function, a parallel data processing function, and energy-saving functions.
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Block diagram of SSD controller
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Concept of read pipeline
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Structure of end-to-end error detection (E3D) coding
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User data path in SSD controller
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SSD controller chip
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Results of simulation and measurement of NAND transmission line signal
waveforms
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