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SIGLEAD"™

Company Overview

Headquarter
President
Web Site

Establishment
Paid-in Capital

Shareholders
Executives

Total Members

Locations

Yokohama -city Kanagawa -ken, Japan
Atsushi Esumi (President & CEO)
http://www.siglead.com

February 5, 2007

183million Japanese Yen

VC, Hon Hai Technology Group, Co-founders

Atsushi Esumi, Ichiro Myochin , Kazuo Migita
Yuichiro Saito
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Headquarter : Yokohama -city Kanagawa -ken, Japan
SIGLEAD EUROPE Ltd. : Coventry, United Kingdom
SIGLEAD Taiwan Office: Hsinchu, TaiWan .
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SIGLEAD"™

Organization

Shareholders
- |

Board '
- Auditor Software
President System

Technology Digital S,oluticin Unit
System Solutfon Unit
Overseas Overseas Engineering
Marketing Dept. of Marketing
Management Dept. of Management

Dept. of Finance

/_ ECC Dept. of Purchasing

Headquarter : Coventry, UK
R&D team lead by Warwick University Professor

SIGLEAD EUROPE Ltd.

Advisor Warwick University Dr. Oleg ~ Zaboronski | Statistics

Chuo University Prof. Ken Takeuchi NAND
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Technical Team

V' Highly experienced researchers / engineers from Toshiba, Rohm, Sony, TlI,

Fujitsu, Warwick University, etc.

V' An international research team with more than 20 years of averaged
experience in R&D of signal processing algorithm for data storage.

V' Around 80 patents in Japan, USA and UK registered as the inventors.

V' Full capability of algorithm, IC design, firmware and sales.
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. Siglead Europe participated in the ProTem
project

- 4year EC-funded project

- Partners: University of Exeter, IBM
Zurich, Numonyx, CEA LETI, Fraunhofer
ISIT, RWTH-Aachen, University of
Twente, Plarion

- Aim: To develop probe storage micro-
nano techniques and systems for ultra-
high capacity, low power, small form-
factor memories, with a particular focus
on archival and backup applications.

. Common to all proposal for probe storage
systems is an array of thousands of AFM
probes reading and writing in parallel

“High Radix” LDPC:
Tanner Graph

merge variable/check nodes of binary LDPC...
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SIGLEAD™

Core Competence

SIGLEAD
EUROPE Ltd.

SIGLEAD Inc. SIGLEAD

Taiwan Office

NAND, ECC

NAND, ECC IC/PCB Design Firmware

N
§ Tech. Integration V4

High Reliability Solution for Data Storage

/ ] N\
¢4 Market Expansion N

/ N\

Tester ASIC |P

NAND, HDD SSD Controller BCH, RS, LDPC
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Business Territory

SSD |l |===== Tester / Analyzer  juliaiaie

u NAND Flash Memory
Analyzer System (SigNAS)

i SSD Controller IC
u SSD Module (PCB, Firmware)

.k B B B B B B |
[N B N B N B |

High
Reliability

Solution u HDD Head
Evaluation System

[ e e e e e

for
it DEIE]
: BCH Code
: Reed-Solomon Code
I LDPC Code
I
I



2. SSD Controller IC

Line-up / Example of New ECC
Original Error Correction Technology
ECC Evaluation (Endurance, Data Retention )
Customer s News Rel eascs
Firmware / SSD Module Testing Result
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SIGLEAD"™

Line -up
Consumer [ Enterprise
PCle SSD PCle SSD
=~/ /
SL2007DH STYLUS STYLUS
Process Node 65nm LP 40nm or 28nm 28nm
Channel 8 4 8
Package 441ball BGA 225ball FC -BGA 461ball FC -BGA
Sequential Read 550MB/s T.B.D T.B.D
Sequential Write 520MB/s T.B.D T.B.D
4K Random Read 360MB/s T.B.D T.B.D
4K Random Write 310MB/s T.B.D T.B.D
Cache DDR3 Max.1GB DRAM less DDRA4
Host I/F SATA3 (6.0Gbps) PCle Gen3 x2 ( NVMe) PCle Gen3 x4 ( NVMe)
ECC BCH + HRPC + 2DPC + BCH or LDPC. based BCH + LDPC_bcf:lsed
3DPC + WCC SIGLEAD original SIGLEAD original
Encryption AES 128bit / 256bit AES 128bit / 256bit AES 128bit / 256bit

Wear Leveling
CPU
TLC / 3D NAND

dynamic / static
32bit RISC
Supported

dynamic / static
Undisclosed

Supported

dynamic / static
Undisclosed

Supported

SIGLEAD Inc.
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SIGLEAD"™

(Implemented in SL2007D)

Example of New ECC

New Technologyl: High Radix LDPC Like Code
New Technology2: Cascade Decoding

log, (UPER)
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—— 28xBCH(5256,4136) - 80bit correctable
=——BCH(147164,115808) - 1742bit correctable
~==LTCOLEA(ting) 7x4x5128, 1=80, V/,, =368, V, =448 (countec)

i LTCOLEA(ring) 7x4x512B, t=80, Vgluh=36B‘ VIDC=44B {theoretical error floor) |.......
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Please refer to FMS2015 (Flash Memory
Summit) presentation for detail.
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Reliability
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Original Error Correction Technology

Error number significantly reduced due to original technology

Low cost

& NAND Flash
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Siglead ECC next generation NAND

NAND Flash

BCH code KL

next generation NAND




