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What is KIOXIA ??

KIOXIA Corporation

KIOKU X AXIA

KIOXIA (kee-ox-ee-uh) is a combination of the Japanese word 521& meaning “memory” and the Greek

word axia meaning “value.” Kioku, which underpins our mission and vision, goes beyond the notion of

memory as mere data to broadly encompass experiences, emotions and ideas.

[EeE] CTHRAZHEULSETD
(8] OARIEEERL, HUMIBEZADIMTZET, TNETICRVGROEREEH ML, HREEZI TV

Uplifting the world with “memory”

By evolving “memory,” we create uplifting experiences and change the world.

KIO’XIA © 2022 KIOXIA Corporation. All Rights Reserved.
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KIOXIA SSD Technology
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KIOXIA

KIOXIA Solid State Drive Solutions

r---------------------------------

Data Center Class

SAS 24G |
SSD Series |

PCle® 4.0
SSD Series

Enterprise Class

KIOXIA

CD7
B ocsrasn

PCle® 4.0
SSD Series

PCle® 5.0
SSD Series

PCle® 4.0
SSD Series

Client Class

PCle® 4.0

HIONIA

© 2022 KIOXIA Corporation. All Rights Reserved.
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e SSD Series
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e’ PCle® 3.0

«o L7 9SG Series '
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Designed to boost
high-performance
and high-availability
servers and storage
systems for the mogt”
emanding
workloads

KIOXIA © 2022 KIOXIA Corporation. All Rights Reserved. 11



KIOXIA Data Center SSDs

o8 e
l of
CcD7
!

CD7 Series XD6 Series
v PCle® 4.0/ NVMe™SSD v PCle® 5.0/ NVMe™SSD v PCle® 4.0/ NVMe™SSD
v/ 2.5 inch, 15mmH v EDSFF E3.S, 7.5mm v EDSFF E1.S, 9.5/15/25mm
v' SFF-8639 (U.2) v Up to 7,680 GB v Up to 3.840GB
v Up to 15,360 GB v BiCS FLASH™ v BiCS FLASH™

v BiCS FLASH™
#Y>7 )L

Definition of capacity: 1 GB = 1,000,000,000 (109 ) bytes (see full disclaimer at end of presentation)

KIO’XIA © 2022 KIOXIA Corporation. All Rights Reserved. 12



March 8, 2022

Announce 2" Generation 24G SAS SSD KIOXIA Corporation

KIOXIA Announces 2nd Generation 24G SAS SSD
With a Focus on Performance and Security

Tokyo — Targeted at enterprise applications and use cases — including high-performance computing, artificial
intelligence, caching layer, and financial trading and analysis — the new drive brings improved performance,

reliability and security to enterprise servers and storage.

/0 PERFORMANCE

B PM7
m PM6

* Dual-port to support redundancy for storage =

systems that require high reliability
* Flash Die Failure Protection

* Endurances: read-intensive (1 DWPD) and
mixed-use (3DWPD)

* Security options available; SIE, SED and FIPS
140-2 validation [1]

FIPS 140-3 validation is in process (expected
to be completed in 2022/M.)

PM7

i BiCS FLASH"

Random Read Random Writes
(KIOPS) (KIOPS)

[1] Availability of security/encryption options may vary by region.
*PCle is a registered trademark of PCI-SIG. © 2022 KIOXIA Corporation. All Rights Reserved. 13
*All other company names, product names and service names may be trademarks of their respective companies.
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March 22, 2022

Announced 2"d Generation PCle® 5.0 SSD KIOXIA Corporation

New KIOXIA CD8 Series Improves Performance
Approximately 14% Over Previous Generation SSD

Tokyo — KIOXIA Corporation announced that it has built on this achievement by introducing its 2nd generation
SSDs. KIOXIA CD8 Series data center NVMe™ SSDs are optimized for hyperscale data center and enterprise
server-attached workloads.

I/0 PERFORMANCE

Endurances: read-intensive (1 DWPD) and

mixed-use (3DWPD)

Capacities: from 800GB to 15.36TB
CDs8 Delivers up to 1.25M random read IOPS and
b 7.2GB/s sequential read throughput
Security options available: SIE, SEDI"
Utilizing 5th generation BiCS FLASH™
technology

Designed to the PCle 5.0, Open Compute
Project (OCP) Datacenter NVMe™ SSD 2.0
and NVMe™ 1.4 specifications

7.20 1.25

Data Center NvMe"SSD

Sequential Read Random Read
(GB/s) (M 10PS)

[1] Availability of security/encryption options may vary by region.
KIOXIA *PCle is a registered trademark of PCI-SIG. © 2022 KIOXIA Corporation. All Rights Reserved
*All other company names, product names and service names may be trademarks of their respective companies.




KIOXIA CM7 Series SSDs Available in EDSFF E3.S and 2.5-Inch FF

Kioxia Introduces New Levels of Performance with
Enterprise NVMe™ SSD Family Designed with PCle® 5.0 Technology

Tokyo — In another move that delivers next-generation levels of performance to enterprise data centers, Kioxia Corporation announced
that its KIOXIA CM7 series enterprise NVMe™ SSDs are now shipping to select customers. Optimized for the needs of high-performance,
highly efficient servers and storage, the KIOXIA CM7 series family is designed with PCle® 5.0 technology in Enterprise and Datacenter
Standard Form Factor (EDSFF) E3.S and 2.5-inch form factors!'l.

* NVMe™ 2.0, MI1.1 /0 PERFORMANCE (RI)
* OCP2.0 _ | 0.75

0.30
* Genb Saturate i
* New SoC

* U3:2-30TB@R,

| 2-15TB@MU )
swwasewsn | | + £3:2-15TB@RI&MU #103% 67%
= ! | ° DualPort

e SR-IOV Read Write Read Write  W30%/R70% Latency Latency
(GB/s) (GB/s) (MIOPS) (MIOPS) (MIOPS) (us) (us)
o CMB y MSWX8 Higher the better Lower the better

& BiCS FLASH

Sequential Sequential Random Random Random Read Write

KIOXIA [1] 2.5-inch form factor in a U.3 connection will be limited to PCle Gen4 performance. © 2022 KIOXIA Corporation. All Rights Reserved. 15
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Industry Interface Technology Trend

w2 | oz | | o | was | o | s | s | s | s
PCle® 4.0 PCle® 5.0 PCle® 6.0

||

KIOXIA achieved

The 15t PCle® Gen4, KIOXIA CM6 in 2020

The 15t PCle® Gen5, KIOXIA CD7 both 2.5” and E3.S in 2021
Targeting PCle® Gen6 products as a leader of Technology

CXL is new Interface of Flash Memory device for a Memory Tier

KIO’XIA © 2022 KIOXIA Corporation. All Rights Reserved. 17



We Are Ready For NEXT: KIOXIA View on Flash Native Memory Hierarchy

SRAM BiCS FLASH™ as Capacity Storage

% . .
ORAM Leading GB density

Lifting w/ CXL
SCM XL-FLASH™ as Storage Class Memory
v Low latency & high endurance flash

NAND
Flash BiCS FLASH™
- BiCS FLASH™ for Memory Expansion

o AR, it XL

v Cost efficient “capacity memory”

Latency, Cost, Capacity

Flash memory continues to expand its applications

KIO’XIA © 2022 KIOXIA Corporation. All Rights Reserved. 18



BiCS FLASH™ Leading Technology

Vertical and Lateral Scaling Technology

BiCé I;LASH ™ 2XX Layers
Next Gen. Up to 2Tb/die
4Plane
IF speed ~3.2Gbps

*Gen. is an abbreviation for generation.

Vertical Scaling

More # of Layers

+

\
t

Lateral Scaling
Efficient Layout

KIOXIA

»

Leading

GB
density

© 2022 KIOXIA Corporation. All Rights Reserved. 19



2"d Generation XL-FLASH™ with MLC offers improved balance of cost & performance

GB Cost

DRAM

MLC enabled 2"d Gen. XL-FLASH™ is coming!!

Flash Memory

XL-FLASH™ w/ SLC

TLC

w/ MLC

KIOXIA

Read Latency

*Gen. is an abbreviation for generation.

© 2022 KIOXIA Corporation. All Rights Reserved. 20



Combination of CXL and BiCS FLASH™

delivering more capacity with competitive performance

CXL + BiCS FLASH™

High capacity & high bandwidth
for big data analytics

CXL + XL-FLASH™

Random R/W access
memory expansion

KIOXIA © 2022 KIOXIA Corporation. All Rights Reserved.
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Targeting a broader set of applications by CXL with Flash memory

oxL + CITED

Targeting huge data processing

CXL -
: ’  Big data analytics
BiCS FLASH™ | [ AI? yties
eleEEs  Al/deep learning training
High bandwidth ]
CXL 4 xLFLASH™ Covering wider application areas
O * In-memory databases
CXL .
o CPU « Graph processing
i GPU + Al/ML inference
Oow latenc .
f Arters  Memory extension for FaaS

Random R/\W

© 2022 KIOXIA Corporation. All Rights Reserved.
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Storage Disaggregation with KIOXIA NVMe-oF ™ Technology

 KIOXIA has provided an NVMe-oF ™ disaggregated storage solution for years

 Ethernet attached SSD provides complete disaggregation from any server host
* Now officially certified for GPUDirect Storage

— EBOF and KumoScale™ work as backend storage for
GPUDirect Storage, optimized for ML/Al use case

[ KIOXIA EM6 + Ingrasys ES2000 EBOF

| L |
= :
' tefashaefiae ) iefhachasfas]| epaehaepagh ehazhachae)| shaehaehae) i) aehaz)ise|

GPU-Memo
Storage &

Disaggregation @ KUMOSCALE™ | NVMe™/NVMe-oF ™| : :

storage bypass CPU
gebypass LFU [ = CPU-
SN S FRNIC | Momory

© 2022 KIOXIA Corporation. All Rights Reserved. 23
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RESTRICTIONS ON PRODUCT USE

Kioxia Corporation and its subsidiaries and affiliates are collectively referred to as “KIOXIA”.
Hardware, software and systems described in this document are collectively referred to as “Product”.

KIOXIA reserves the right to make changes to the information in this document and related Product without notice.

This document and any information herein may not be reproduced without prior written permission from KIOXIA. Even with KIOXIA's written permission, reproduction is permissible only if reproduction is without
alteration/omission.

Though KIOXIA works continually to improve Product's quality and reliability, Product can malfunction or fail. Customers are responsible for complying with safety standards and for providing adequate designs and safeguards for
their hardware, software and systems which minimize risk and avoid situations in which a malfunction or failure of Product could cause loss of human life, bodily injury or damage to property, including data loss or corruption.
Before customers use the Product, create designs including the Product, or incorporate the Product into their own applications, customers must also refer to and comply with (a) the latest versions of all relevant KIOXIA
information, including without limitation, this document, the specifications, the data sheets and application notes for Product and the precautions and conditions set forth in the " Reliability Information” in Kioxia Corporation’s
website and (b) the instructions for the application with which the Product will be used with or for. Customers are solely responsible for all aspects of their own product design or applications, including but not limited to (a)
determining the appropriateness of the use of this Product in such design or applications; (b) evaluating and determining the applicability of any information contained in this document, or in charts, diagrams, programs,
algorithms, sample application circuits, or any other referenced documents; and (c) validating all operating parameters for such designs and applications. KIOXIA ASSUMES NO LIABILITY FOR CUSTOMERS' PRODUCT
DESIGN OR APPLICATIONS.

PRODUCT IS NEITHER INTENDED NOR WARRANTED FOR USE IN EQUIPMENTS OR SYSTEMS THAT REQUIRE EXTRAORDINARILY HIGH LEVELS OF QUALITY AND/OR RELIABILITY, AND/OR A MALFUNCTION
OR FAILURE OF WHICH MAY CAUSE LOSS OF HUMAN LIFE, BODILY INJURY, SERIOUS PROPERTY DAMAGE AND/OR SERIOUS PUBLIC IMPACT ("UNINTENDED USE"). Except for specific applications as
expressly stated in this document, Unintended Use includes, without limitation, equipment used in nuclear facilities, equipment used in the aerospace industry, lifesaving and/or life supporting medical equipment, equipment used
for automobiles, trains, ships and other transportation, traffic signaling equipment, equipment used to control combustions or explosions, safety devices, elevators and escalators, and devices related to power plant. IF YOU USE
PRODUCT FOR UNINTENDED USE, KIOXIA ASSUMES NO LIABILITY FOR PRODUCT. For details, please contact your KIOXIA sales representative or contact us via our website.

Do not disassemble, analyze, reverse-engineer, alter, modify, translate or copy Product, whether in whole or in part.
Product shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable laws or regulations.

The information contained herein is presented only as guidance for Product use. No responsibility is assumed by KIOXIA for any infringement of patents or any other intellectual property rights of third parties that may result from
the use of Product. No license to any intellectual property right is granted by this document, whether express or implied, by estoppel or otherwise.

ABSENT A WRITTEN SIGNED AGREEMENT, EXCEPT AS PROVIDED IN THE RELEVANT TERMS AND CONDITIONS OF SALE FOR PRODUCT, AND TO THE MAXIMUM EXTENT ALLOWABLE BY LAW, KIOXIA (1)
ASSUMES NO LIABILITY WHATSOEVER, INCLUDING WITHOUT LIMITATION, INDIRECT, CONSEQUENTIAL, SPECIAL, OR INCIDENTAL DAMAGES OR LOSS, INCLUDING WITHOUT LIMITATION, LOSS OF
PROFITS, LOSS OF OPPORTUNITIES, BUSINESS INTERRUPTION AND LOSS OF DATA, AND (2) DISCLAIMS ANY AND ALL EXPRESS OR IMPLIED WARRANTIES AND CONDITIONS RELATED TO SALE, USE OF
PRODUCT, OR INFORMATION, INCLUDING WARRANTIES OR CONDITIONS OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE, ACCURACY OF INFORMATION, OR NONINFRINGEMENT.

Do not use or otherwise make available Product or related software or technology for any military purposes, including without limitation, for the design, development, use, stockpiling or manufacturing of nuclear, chemical, or
biological weapons or missile technology products (mass destruction weapons). Product and related software and technology may be controlled under the applicable export laws and regulations including, without limitation, the
Japanese Foreign Exchange and Foreign Trade Law and the U.S. Export Administration Regulations. Export and re-export of Product or related software or technology are strictly prohibited except in compliance with all
applicable export laws and regulations.

Product may include products subject to foreign exchange and foreign trade control laws.

Please contact your KIOXIA sales representative for details as to environmental matters such as the RoHS compatibility of Product. Please use Product in compliance with all applicable laws and regulations that regulate the
inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. KIOXIA ASSUMES NO LIABILITY FOR DAMAGES OR LOSSES OCCURRING AS A RESULT OF NONCOMPLIANCE WITH
APPLICABLE LAWS AND REGULATIONS.

KIOXIA © 2022 KIOXIA Corporation. All Rights Reserved. 24



KIOXIA

- Products may differ from the actual products and services.

- NVMe and NVMe-oF are registered or unregistered marks of NVM Express, Inc. in the United States and other countries.
- PCle is a registered trademark of PCI-SIG.

- Other company names, product names, and service names may be trademarks of third-party companies.

© 2022 KIOXIA Corporation. All rights reserved. Information, including product specifications, content of services, and contact information is believed to be accurate as of September,
2022, but is subject to change without prior notice. Technical and application information contained here is subject to the most recent applicable KIOXIA product specifications.
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