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Scalable Solutions
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Sensors — Analog — MCU — RF — Applications Processors — Networking Processors

Increasing Complexity of Data Collection, Handling & Processing
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End Nodes TODAY
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Increasing Integration of Diverse Components

Precision

Analog RF HV NVM Sensors Biochips
-
180nm
Sense, Acquisition &
130nm Connectivity
Functionality
90nm
65nm
40nm
28nm
14nm Leading-edge Longer-lasting
: process nodes shrink nodes
(45, 32...14FF) (40, 28...77)
driven mainly by offer mixed-signal
digital SoC integration opportunity
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End Nodes of TOMORROW
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“The Rise of the 32-bit MCU”

uUsD

mthly 32-bit up
+16% yly

500M

- 8-bit down
300M A -7% yly

190  1/92  1/94  1/96  1/98  1/00  1/02  1/04  1/06  1/08 110 112  1/14  1/16
4-BIT $ 8BIT$ =——16-BIT$ -=—32-BITS

32-bit revenue: +16% YoY
32-bit units: +78% YOY 4014 exceeded 8-bit
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loT End Node Connectivity Landscape
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Thread for the Connected Home
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- |IP-based mesh networking protocol
for connecting devices in the home

@ SIMPLE, SECURE, By . 7 founding sponsor members grown
SCALABLE =
to 9 sponsor members
@ BATTERY FRIENDLY - 80+ companies have joined
pEzie N _ Thread Group since Oct 1

- Millions of Thread devices already in the
field running a version of Thread

Freescale beta development program with
Kinetis wireless MCUs in progress to jump
start next-generation loT products
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Energy Efficiency
- (83 2

Li-ion Battery | Alkaline (AA) Coin Cell Electrodynamic

DECREASING BATTERY SIZE Energy Harvesting
—

From End Node to the Gateway, IoT requires
Improved power management and power conversion efficiency
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Processing Power Efficiency
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28nm — ‘Last Simple Node?’

11
50%
INCREASE in COST
Wafer Cost
normalizedto 6.0
0.25um cost
1.0
.18um 13um 90nm 65nm 40nm 28nm 14/16nm
(High-K (FinFET)
Metal Gate)
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Process Technology Implications

28nm & Beyond High-K Metal Gate FD-SOI FINFET

Energy Efficiency

Cost Competitiveness

Ease of Design

Ease of Diversification

Multi-Cores Memory Non-volatile RF Connectivity
» Power Management « Secure Java/ OS support MemOry » Wireless Everywhere
» Performance « Connectivity S/W stack * Program Complexity

» Security / Trust Zone » Data Collection

<

: - freescaleTM External Use | 13



User
Identification

Security

Secure
Storage

|dentity
Management

Secure Data
Communications

NTERNETof
OMORROW

Secure

SW
Execution
Policies &
Ta_mper Certifications
Resistance Secure
Network
Over-the-air Access

FW upgrade

: 'freescalem External Use | 14




%' Secure Embedded Processing Solutions
’, for the Internet of Tomorrow

& 4 Freescale Security

John Dixon | Director, Corporate Marketing
MAR.26.2015
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Freescale loT Security Solutions

Trust Architecture Trust Architecture Trust Architecture

End Node & = Gateway O
Cryptographic Cryptographic
= Security Protocols Security Protocols Q

<

: - freescale b External Use | 16



loT Market Challenges
A\

Securing data with
the move to Software
Defined Networks
(SDN)

A\

Lack of system
security standards
for 1oT end nodes
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Complex security
needs for the
connected car

Emergence of IoT
solutions coming
from start-ups




Freescale’'s Response to Market Challenges

£

N/
Leverage Security Guidelines.  Security Center
Leadership. Educate. of Excellence.
Leverage our security Educate loT customers on Create a security center of
leadership to drive 10T end these security guidelines excellence to invest for
node security guidelines future leadership

<
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Leverage Leadership
SDN Security s

- 49% market share in Wired and Wireless
communication processors*

- 20 years of SoC and SW experience in security
- Over 100 million chips sold to date with security functions
- $100m yearly investment in security HW & SW

- Freescale was first to market with communication
processor with integrated security

- Enhanced security application portfolio through to
(VortiQa) acquisition

- Driving ecosystem for SW APl/standards

<
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Leverage Leadership

Automotive Connectivity Security

- Helped drive HSM and SHE
automotive security standards and
first to implement into Silicon

- Integrating SHE security into ARM
based MPU

- Designed into all critical security
systems in cars today

- Leveraging networking (QorlQ)
expertise for Connected car emergence

<

Z “freescale:

External Use | 20

Cluster and Blind Spot
Battery Heads-Up Display Detection——HVAC Ceatrel Pane!
Management \ | and Blower
- Front View
Front Radar for Camera System
Adaptive Cruise i
Control

_____ Interior
Engine _____ Lighting

Cooling Fan 5

Air

Oil/Fuel/Water _— -
Suspension

Pump ~

Internal
Combustion
Engine Hybrid
Motor Centrol

Eme@ency
Brake System

Window Lift

Smart Raér Camera
Remote Park
! Self-Parking
Infotainment \
Seat
Control Tire Pressure Secure Gateway
Monitoring System

B Advanced Driver Assist [l Powertrain & Chassis [l Body & Comfort [ Driver Information & Connectivity



<

Z “freescale:

Leverage Leadership
Standardize loT Alliances

Addressing End node network security, not device security

Guidelines for developing secure end node systems
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Educate
Start-up/Incubator Program
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Center of Excellence _
Freescale Security Labs Freescale Security

Drive security standards and solve customer System Services
security node to Cloud system issues

- Drive l0T technical security advancement across FSL
- Manage security from end node to Cloud
- Provide security system services

Labs in ATX, PHX, EKB, Romania,
Shanghai starting 2Q15

- Physical locations with production quality 10T
end-cloud demos and development platforms
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loT Market Challenges

Securing data with
the move to Software
Defined Networks

Complex security
needs for the
connected car

Emergence of IoT
solutions coming
from start-ups

Lack of system
security standards
for 1oT end nodes
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