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Internet users

>650M ]

[ > 400M

Internet video users

Internet penetration

~50% }

>350M
Online shopping users
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Search engine users
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~40% CAGR

& The Digital &
Universe is Huge
4 4 And Growing 44
ZB | ZB
cae T

Exponentially

5 2020

To address 20% of the estimated total storage of 44ZB in 2020 would require 8.8ZB of capacity
...Assuming 10TB HDDs, that would be ~2PB of storage per average rack @ 20KW/rack ...

hat will require
4.4M racks and
88GWwWI!
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Drives New
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i Innovation Storage
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“CLOUD”

Efficiency at
Scale

Open Solutions

Ecosystem /
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HDD . .
Capacity Onl Flash NVM New Persistent Tier
Sl ifol \VELOCITY
Property DD PCle SSU RA

Transactions 400 IOPS 800,000 IOPS Up to 10,000,000 I0OPS
Latency 15,000 us 50-100 us <10 us (DDR4)
Bandwidth 200 MB/s 3,200 MB/s 17GB/s
$/GB $.05/GB $1.00 $5.00/GB
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(m PCIe NVMe Controller
. 800k IOPS / \

« 20TB @ j R
& Microsemi
Power Matters.”
Programmable Architecture ®
“Software Defined Flash” FLASHTEC™
NVMe CONTROLLER
» Optimize solutions for: cost, 4 "
performance, and endurance
» Flexible Host IF Support \ /

[ “Enterprise Class”

(_‘% for the Data Center

» Reliability — Data Integrity, Security
» Availability — Industry’s only Dual Port
» Serviceability - NVMe Management
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Microsemi Flashtec™ NVRAM

Establishes a New Storage
P Tier with Superior
—e (o 4 l' Performance

Non-volatile DRAM — DRAM performance, NAND persistence
Over 10 million IOPS
Sub-microsecond latency

Enables Faster Time to

Market and Lower Cost of
¢ Ownership

* Industry-standard interfaces
« Application friendly for ease of integration
« Zero maintenance green backup

“Enterprise Class” for
Mission Critical Data Center

¢ u j,) Applications

» Uncompromising quality and reliability
 DRAM endurance
« Small form factor, high-density rack solutions
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SwitchtecTM PCle Gen3
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PEX PCle
Fanout Switch

( 3\
& Microsemi
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SWITCHTEC"
PCle FANOUT
SWITCH
PFX NXG3
PMB853Xx

v

PSX PCle
Storage Switch

Resilient and Flexible PCle Solution

Scalable up to 48 ports, 48 NTBs, 24 virtual switches
Flexible bifurcation (x2, x4, x8, x16)

Error containment (Hot- and Surprise-Plug)
Reliability / Quality — 5" generation SerDes
Advanced diagnostics and debug

Low power

End-to-end data integrity

96, 80, 64, 48, 32, 24-lane variants

Programmable PCle Switch

{ )
& Microsemi
Power Matters.”
SWITCHTEC"
PCle STORAGE
SwWITCH

PSX NXG3

PMB54x
- S

Superset of PFX, completely pin-compatible
SoC architecture / SDK enables customization and differentiated
solutions (e.g. internal root complex, error containment)

Enterprise- class, field-proven, enclosure management processor
SDK and reference code provided

96-, 80-, 64-, 48-, 32-, 24-lane variants

& Microsemi
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PCle switch configurations

PCle Drive Plane Board PCle Drive Plane Board g™

for each U.2 for each U.2

PCle Expansion Board connector PCle Expansion Board connector

2x2
15x4

TR §

== x4 cable ==

To Host(s)
w—xt cable — x4 cable -
x4 cable =4 cable m
==xd cable PCle =——x4 cable = m
x4 cable Switch =4 cable i
\ - m
1R R B
o xd A i H \ == X4 cable .. [ \ m
axd (] ami X4 cable o ilanananad m
-xd H a1 x4 cable sa.
- -
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allla
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http://www.opencompute.org/wiki/Storage (Lightning program)

15 x4 SSDs 30 x2 SSDs

L ERMNMEIT REFIFH—&Switchtec PCle 58 ={X 96§ 3Z#iES -
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Data Center efficiency requires

= Efficiency
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Microsemi enables dense architectures at the lowest overall power and cost
with the high-density storage controllers and expanders

Compute-Optimized Storage

40 x 1U12 Servers
~1PB / Rack

Smart Storage Family

|—-
T I
e

« HBA1000 = 16-port 12Gb/s SAS (6Gb/s
SATA) controller LP MD2 form factor cards

SS01 16x126
PMB0O69S

12Gbh/s SAS Expander Family

o —
|-I
s "

Density-Optimized Storage
10 x 4U90 Servers
~4PB / Rack

» Broadest range of port count solutions:
24, 36, 48, 68-port options

 Industry’s only 68-port device enables
efficient high-density 4U designs

& Microsemi

mmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmmm

SXP 68x12G
PM8056

SXP 48x12G
PM8055

SXP 36x126
PM8054

SXP 24x12G
PM8053

© 2016 Microsemi Corporation. Company Proprietary
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HBA 10003 Fi 34 s

» High-speed 10 throughput for datacenters
= Low power consumption

Backplane Direct connectivity for
- up to 16 devices

HBA 1000 MD2 form factor and high port count enables
“scale out” and maximum density for confined spaces

Q Microsemi © 2016 Microsemi Corpération. Company Proprietary Power Matters.™ 15



Microsemi HBA 1000

Microsemi OpenStack’ Z 5 Canonical 7] B &

Ubuntu OpenStack
Interoperability Lab partners

The Ubuntu OpenSstack Interoperability Lab (OIL) is an integration lab in which we
test our cloud partners’ products in countless Ubuntu OpensStack configurations,

over and over again. Currently we are working with over 3,000 combinations per
monkth.

OIL Report

March 2015

Ubuntu OpenStack Interoperability Lab

B swift (100% success)
B ceph (100% success)

HBA1000 Family

Microsemiif i@ a] B @i R uE R =1
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Disaggregation Delivers
Infrastructure Flexibility

What if the rack was the server?

= 7

Storage Server Compute Store

Rack-scale architecture enables a Data Center to achieve:
« Higher storage efficiency
« Improved flexibility/agility
« Lower power and higher reliability
 Reduced server SKUs
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Agility and Efficiency: Rack-Level
Virtualization and Storage Pooling

Flexible capacity expansion

MIC PCIE 5w

= Optimized resource utilization (CPU/VM) and reduced

“resource stranding” - IL__:I
= Maximizes the benefit of SSDs through device sharing ™ ir——:
= Reduced power by improving air flow and running cooler r—_:
= Maximized use of space close to the CPU — the most T

valuable real estate in the Data Center
= Fewer server SKUs required

= |ntra-rack reliability; less network-wide rebuilds, migrate

jobs vs. storage

Flexibility with DAS price and performance points
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Microsemi — Industry Leading Solutions
for Servers and Storage Systems

Industry-leading

Lowest port count and
power, High signal integrity
port count, -
and small Ny S EXIO&\UO'é+ —Btorage Systems
CIURCHCIE® . Solutions /| Solutions
\ -
==0 o\ ‘ Ll
S & \ lash Flashtec™
erver F 2 Industry’s highest
| Solutions Solutions performance
T”-—. | > Microsemi NVMe controller
Broadly e e (=mmem]  Switchtec™ PCle
distributed ’ storage switches
Microsemi R < erosemt J /
Ad ap t ec® \ SMARTIOC j 'v = Piﬁ:gﬁgs »
board : ‘ Server RAID |
solutions f ‘ Solutions

Highest port
density and
highest
performance

Microsemi — Positioned to Power the Cloud
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Microsemi Corporate Headquarters

One Enterprise, Aliso Viejo, CA 92656 USA
Within the USA: +1 (800) 713-4113
Outside the USA: +1 (949) 380-6100
Sales: +1 (949) 380-6136

Fax: +1 (949) 215-4996

email: sales.support@microsemi.com
WWW.microsemi.com
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their respective owners.
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Microsemi Corporation (Nasdag: MSCC) offers a comprehensive portfolio of semiconductor and system solutions for
aerospace & defense, communications, data center and industrial markets. Products include high-performance and
radiation-hardened analog mixed-signal integrated circuits, FPGAs, SoCs and ASICs; power management products;

timing and synchronization devices and precise time solutions, setting the world's standard for time; voice processing
devices; RF solutions; discrete components; enterprise storage and communication solutions, security technologies and
scalable anti-tamper products; Ethernet solutions; Power-over-Ethernet ICs and midspans; as well as custom design
capabilities and services. Microsemi is headquartered in Aliso Viejo, Calif., and has approximately 4,800 employees
globally. Learn more at www.microsemi.com

Microsemi makes no warranty, representation, or guarantee regarding the information contained herein or the suitability of its products and services for
any particular purpose, nor does Microsemi assume any liability whatsoever arising out of the application or use of any product or circuit. The products
sold hereunder and any other products sold by Microsemi have been subject to limited testing and should not be used in conjunction with mission-critical
equipment or applications. Any performance specifications are believed to be reliable but are not verified, and Buyer must conduct and complete all
performance and other testing of the products, alone and together with, or installed in, any end-products. Buyer shall not rely on any data and
performance specifications or parameters provided by Microsemi. It is the Buyer’s responsibility to independently determine suitability of any products and
to test and verify the same. The information provided by Microsemi hereunder is provided “as is, where is” and with all faults, and the entire risk
associated with such information is entirely with the Buyer. Microsemi does not grant, explicitly or implicitly, to any party any patent rights, licenses, or any
other IP rights, whether with regard to such information itself or anything described by such information. Information provided in this document is
proprietary to Microsemi, and Microsemi reserves the right to make any changes to the information in this document or to any products and services at
any time without notice.



