Power Matters.™

e jz( . -
7 _ ih‘

>4

e 4

¥ e
‘.,_ -
5 > -
. 1 =y
o,

S . 8

. S

e

& Microsemi

Microsemi Space Forum 2017

Ken O’Nelll
Director of Marketing, Space, and Aviation

© 2017 Microsemi Corporation. Company Proprietary



Agenda

Start Time | Session Title

m Introduction and Welcome Address

WY RT FPGA Product Update

(000} High Precision Frequency and Timing Solutions for Space
({0} Break/Demo Room

(MM} Space Power and Point of Load Solutions Product Overview
INSY RTG4 FPGA Power Hardware Reference Design

(kY | unch/Demo Room

IRWEY RT FPGA Radiation Characterization

WY Mixed Signal Solutions for Space

{0} Achieving Timing Closure for Max Performance in RTG4 FPGAs
(R0} Break/Demo Room

(W0l Using DirectC and RISC-V to Reprogram RTG4 FPGAs
(WY Next-Generation Power Discretes

(WY Space Application Focus

IGWIY Q&A Session and Wrap up

iMool End of Conference
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Company Overview

= [eading-Edge Semiconductor Solutions
Differentiated by:

e Performance
* Reliability

e Security

* Power

= Solid Financial Foundation
e FY2016 Revenue: $1.6B
e 4800 employees today

= Major Focus Products
* FPGA and ASIC
* Timing and OTN
* Mixed-Signal and RF
e Switches and PHYs
e Storage controllers
* Discretes and integrated power solutions

C M'cmsem’- © 2017 Microsemi Corporation. Company Proprietary Power Matters.™



Diversified, Defensible Market Segments

Aerospace and Defense
25% of Revenue

Military Communication
Information Assurance
Engine Control

Avionics

Electronic Actuation

Bus and Payload Electronics

Launch Systems

‘B Raytheon
communications @ A ' R B u s

NORTHROP GRUMMAN

Honeywell Rolls-Royce’
@ﬂﬂflﬂﬂ‘

—F

& Microsemi

Industrial

15% of Revenue

Communications Data Center
38% of Revenue 22% of Revenue

Hyperscale and Enterprise

Wireless Backhaul Industrial Control

Servers

Base Station Medical Devices

Storage Systems

Routing and Switching

Energy

Rack Disaggregation

Networking Automotive
Access and CPE
Wireless Terminal

Fiber Optic Backhaul

NVM Solutions
Security

SEMI Cap Equipment

Machine to Machine

HUAWEI ERICSSON

‘ &  pen Google

@ ST. JUDE MEDICAL
inspur

ahah, N 2 Hewlett Packard
CISCO ruane  ences Enterprise / & Medironic

Based on FQ2 2017 revenue
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Microsemi's Space Pedigree

Extensive Space Heritage

» Developing space solutions for six decades

RTAX"-S/SL * Proven track record of innovation, quality, and reliability
FPGA

& Microsemi
Power Matters.”

Broad Solutions Portfolio
 Power, mixed-signal, and digital, for bus and payload applications

Expanding Our Product Portfolio through
Continuous Innovation

A Partner for the Long Run

» 60-year space heritage

Ny 5
"‘4-_: |
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Delivering A Comprehensive Space Portfolio

o High performance, high density, low power
Radiation-Tolerant TID up to 300 Krad, SEL immune

FPGAs RTG4 FPGAs up to 300 MHz and 150K LE
RTProASIC3, RTAX, and RTSX-SU QML qualified

Telemetry and motor control space system managers

Rad-Haro High-side drivers
cU Slglla Regulators and PWMs
egrated Extensive custom IC capability
N Ovenized Quartz oscillators

Space-Qualified Hybrid voltage controlled and temperature-compensated

Oscillators crystal oscillators
Cesium clocks
Rad-hard JANS diodes, bi-polar small signal transistors, and MOSFETs

_ Rad-hard isolated DC-DC converter modules

o (0 al O

Custom power supplies: 2 W to > 5 KW
Power Solutic Linear and POL hybrids a
Electromechanical relays '

© 2017 Microsemi Corporation. Company Proprietary Power Matters.™



Microsemi’s Space Legacy: 60 Years and Counting!

.« Microsemi.

Power Matters.”

ars Recon

I

Juno
A

ygens

FLTSATGOM Cassini CloudSat MESSENGER AEHF MetOp

Atlas GPS | & V1A Erwieat Erwisat MUOS ALOS MUODS F33-5
Cantaur Landsat-0i GPS Block IIF GOCE Fosstta Astro-F Mew Horizons
Dstta Leasat Inteksat 8 Haysbusa SAOCOM IRIS/Akari) PAN

Mercury Mission 34 Intemational Lunar Recon. 1A&1B CHIRP SBIRS

NET-2 A Space Station Orbiter SAR-2000 Columbus HGEGH 2 &4
Temmination ORBCOMM Mars Exploration  SBIRS GCosmo IV SDs-

Polaris | QuickBird 1 & 2 Rovers STEREQ GOSAT/IBUKI SELENE
Possidon ¥ SBIRS HIGH - Mars Bxpress Venus Bxprass GRS I WINDS/KIZUNA
Slinieyor SBIRS LOW Mars Recon. INTELSAT WorldView Il

Orbiter

Titan KOMPSAT
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Mars Rovers
~ NASA

ALOS 2 (DNICH-2)  GOES-R

ASNARO
ATV
Chandrayaan |
CLIO (PAN 1)
Cygnus
DSAC

Gaia

Galileo
GCOM-W
[SHIZUKL)

Hayabusa 2
Himawari 8
Iridium Mext
IRNSS Series
Juno

JPS5-1
Mangalyaan

Mars Science Lab
MetOp 3G

2011-2020

Orbcomm Gen 2

PAN 2

SBIRS & &6

Sentinel 1,2, 2, 4

Skyfox

Terrasar &

Tandem X

WorldVisw Il
GOCE Image —
Copyright ESA-AOES-Medialab
Gaia Image — Copyright ESA/ATG
medialab; background:
ESO/S. Brunier
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Portfolio Breadth: Example Signal Processing Payload

—_— et

v v v v v

Signal Processing Compression Storage Transmit
TWTA
sensor —>< ADC —> [FPGA [FPGA| FPGA | pass > or —j
- Memory SSPA

N

\ 4

\ 2

\ 2

N
T

Sensor Power Supply Power Dlstrlbutlon Unit (PDU)

POL  LX7730  FPGA -T-

Payload Interface Unit (PIU)

(Gimbals, mirrors, filters, focal plane) > - - -

www.microsemi.com/applications/landers/instrument-payload
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Portfolio Breadth: Example Signal Processing Payload

= FPGAS

ot

- ¢ ¢ v

Signal Processing Compression Storage Transmit
TWTA *
Sensor —>< ADC | - Mass > or

Memory = SSPA
T POL - LX7730 ~POL - LX7730
A A

\ 4

\ 2
\ 2

Sensor Power Supply Power Dlstrlbutlon Unit (PDU)

Payload Interface Unit (PIV)

www.microsemi.com/applications/landers/instrument-payload

N

N
\

Motor Control Unit
(Gimbals, mirrors, filters, focal plane)
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Portfolio Breadth: Example Signal Processing Payload

= Mixed Signal ICs: telemetry and motor control

[omsiior

v v v v v

Signal Processing Compression Storage Transmit
TWTA *
> Mass > or

- M SSPA
roL mov|| | peors
oo | | Po- =)

\ 4
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Sensor —>< ADC

\ 2

=)
R S 1 S N

Sensor Power Supply Power Distribution Unit (PDU)

- pou ol reea !F!

Motor Control Unit Payload Interface Unit (PIU)

(Gimbals, mirrors, filters, focal plane) > - --

www.microsemi.com/applications/landers/instrument-payload
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Portfolio Breadth: Example Signal Processing Payload

= Clocks and Oscillators

v

\ 4

Sensor

—><{_ADC

N

v \’ v \’
Signal Processing Compression Storage Transmit TWTA
> [EPGA| —> [FPGA|| \iass | —> [EBGA| —> or —Y
- - Memory - SSPA
LX7730 LX7730
A

Sensor Power Supply

N

Motor Control Unit
(Gimbals, mirrors, filters, focal plane)

N

\ 2

Power Dlstrlbutlon Unit (PDU)

{

\ 2

& Microsemi

Payload Interface Unit (PIU)

N

- To Spacecraft

N

~ TT&C/C&DH

www.microsemi.com/applications/landers/instrument-payload
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Portfolio Breadth: Example Signal Processing Payload

= | DO Regqulators and Switchers

—_— et
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Signal Processing Compression Storage Transmit
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- - Mass > or

Sensor —>< ADC
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Sensor Power Supply Power Dlstrlbutlon Unit (PDU)

pd
~

[N !T-

Payload Interface Unit (PIU)
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Portfolio Breadth: Example Signal Processing Payload

= |ntegrated Power Solutions and Discretes

- et

v v v v v

Signal Processing Compression Storage Transmit
TWTA *
Sensor —>< ADC - Mass > or
- Memory SSPA

N

\ 4

\ 2

\ 2

N
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\ 2
Sensor Power Supply Power Distribution Unit (PDU)

-T-

Payload Interface Unit (PIU)

N
N

Motor Control Unit

(Gimbals, mirrors, filters, focal plane) 5 10 Spacecraft

_ www.microsemi.com/applications/landers/instrument-payload
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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

©2017 Microsemi Corporation. All rights reserved.
Microsemi and the Microsemi logo are registered
trademarks of Microsemi Corporation. All other
trademarks and service marks are the property of
their respective owners.

Thank You

Microsemi Corporation (Nasdaq: 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.
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