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Error Distributions

Efficient BCH Decoding and LDPC Code
Reliability Issues of Multi-Channel SSD Applications
= Techniques to Improve the SSD Performance
= Conclusion
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Signal Processing makes quality wireless communication possible
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= After applying Error Correcting Code, the bit error
rate is typically 10*-13 to 10”-16.
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four levels for MLC flash. Bell-shaped curves
represent the probability distributions of the four Vt
levels.
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= The cell may be moved if adjacent cells are later
programmed.

= Products from different manufacturers have different
occurrence probabilities.
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» The retention problem can be improved by SMI
Intelligent Global Wear Leveling.
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code (correct fewer errors), RS-code (correct burst
errors), to BCH code (correct large random errors).

* |n the BCH code, the codeword (CW) length
increases from 512B to 1K or 2K Bytes.
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* Less power
» Higher code efficiency
e Shorter correction time

= SMI can achieve a power-efficient BCH decoder and accelerate
the decoding speed in some error cases

« we only need extra 1000 gate counts to find the error
location within 10 cycles.

= But, for future advanced process node flash, is BCH good
enough?
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data shaplng method
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» The right correlation between two CW in strong page
and weak page needs a smarter data shaping
mechanism.
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= Dynamic ECC Strategies
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Source Generator 1

Source Generator 2
Append Side ECC

Raw Data
Information Encoder

10)09]098

- Source Generator M -

Correlation
Evaluator

Previous Data

*SMI patent pending

= Execute the correlation evaluation and select the best
generator to increase the system stability.
» The appended side-information can be regarded as

an extra redundancy.
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= Code concatenation increases the decoding speed.
= Small sectors share the same large parity group.

* The small sectors can start decoding and correction
process before receiving complete CW.

= |f only a fewer error bits are distributed in different
sectors, it is not necessary to launch the large parity
decoding scheme.

1K/24 ECC parity

336bits
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= Powerful ECC decoding needs soft-decision
information because soft-decision decoding improves
correction capability
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= Each channel should have respective data protection
strategy, depending on data properties, data
importance and the lifetime of flash cell.
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future SSD applications.

= SMI is one of the manufacturers that can provide the
most advanced memory storage technologies.
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