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Dpata Volume & Shapes storage industry, creating more
expectations for solid Qglid Qtate Dick.

Consumer Applications Hyerscale Applications
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Now, what are
hyperscale applications %D

looking for in @
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PERFORMANCE

_ Qe Layer and layer of correction
y“l_tl ~core o@P- schemes to fight against any errors
g @ that may have been caused by
essential.
NAND flash.
END TO END DATA BCH vs. LDPC HIGH CAPACITY
PROTECTION
Data needs to be ECC The greater;
protected all the capability @ the better!
way. matters.
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Design to Maximize Performance

Multi-core is essential for delivering a sustaining performance.

Multi-Core Design Smaller SW;P
‘ 3 — — _
FOB State S0% of disk > 90% of disk
space occupied space occupied

R/W Performance
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Amount of Data Occupied in SSD

Quad- vs. Octa-core controller
implementations

Each CPU is designed to carry
out specific tasks.

Sustaining performance also
includes promising QoS.

Multi-core design increases
complexity of firmware
architecture.



Design to Fight Against Power Loss

PFail Design: Data is guaranteed safe in any power cycle event.

* During power failure, user data in an

DRAM
external memory must be
programmed to NAND in a short
PHISON PFail CKT period of time.
582110.61/ /—o/°/°° * The design needs to consider all
/an possible corner cases from hardware
and firmware perspectives.
NAND * Characterization of on-board power
Flash segments.
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Data Reliability: E2E Data Protection

Data is always protected during read/write operations.

DRAM IP DRAM

NAND IP NAND

E2E Parity RAM Parity @ ECC Parity
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Different parities will be
tagged to data during its
travelling path.

Data protection with E2E
parity

RAM protection with RAM
parity

Flash protection with ECC
parity




Data Reliability: Flash ECC Schemes

Which correction scheme suits better for hyperscale applications?

Decoding

Algorithm
Correction

Strength
Soft Bit

Decoding
Decoding

Performance
Cost (Gate

Count)
Power

Consumption
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BCH
Algebraic
Guaranteed

Difficult
Sustained
Low

Low

LDPC
Probability
Not Guaranteed
Easy
Sustained > Drop
High

High
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Additional ECC to Recover Erroneous Data
RAID ECC (SmartECC™) for data reconstruction

When an uncorrectable ECC occurs, RAID ECC will be responsible

to recover error bits based on additional parities (“RAID Parity”)
stored previously.

* Recovery scale: Block level vs. Die level

* RAID ECC consumes additional drive capacity in order to achieve
different levels of data reconstruction.
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Triple Layers of Data Protection

Front-end: End to End Data Protection

Prevent any soft errors caused by bit flips along the travelling
path of data.

Core: SmartECC™ Engine

If an uncorrectable error is detected, SmartECC™ s capable
of reconstructing the damaged data by using RAID parity.

Back-end: Flash ECC Protection

Error-detect-and-correct performed during read
operations.
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Design to Maximize SSD Capacity

When it comes to capacity, more means better.

< 512GB
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2-4TB

Higher capacity means more memory
components required in a compact
board design.

Flash controller still needs to maintain
high performance with maximum
capacity.

High capacity also introduces additional
complexity to firmware architecture.




Client
Controller
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It all comes from a client SSD controller.

But what differentiates entry-level from consumer SSD?

To record any activity To fight against data
during drive lifetime so that retention of flash by
when any fault occurs, it refreshing data at real
can be analyzed. time or idle state.

e—

Throttling operation to be AES and TCG is a

4R implemented for reducing common requirement

% power consumption. for entry-level SSD.
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For more information on Phison SSD, please visit us

at Booth #712 & #714.

Consumer & Entry-Level Gen 3 x4 PCle SSD
Em‘erprlse SATASSD

Economic Consumer
SATA SQD
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Knows What You Need

THANK YOU FOR YOUR TIME &
ATTENTION!



