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Creating the future with our partners

Our IP plus our partners’ know-how combine to drive and disrupt markets

Smart aming
| Security , & VR/AR

Smart homes
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A global technology leader

A technology powerhouse for multimedia, processors, communications and cloud IP

Driving IP innovation with unrivalled portfolio

» Recognised leader in graphics, GPU compute and video IP
» Leading alternative mainstream CPU processor IP
= Leader in emerging RPU communications IP market
= #3 design IP company world-wide*
* source: Gartner
Enabling unique IP platforms
= Transforming TTM (time to market)
= Leveraging customer IP to maximise differentiation

. .. . Ensigma
Supporting and driving major markets o
= Helping our partners to create successful solutions
= [nfluencing new and emerging opportunities
» Showcasing and proving our technology with real products
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Imagination’s IP powers everything, everywhere

Q3 imagination

© Imagination Technologies

Markets:

= Mobile phones

= Mobile computing

= Consumer multimedia
= Automotive

= Networking

» Enterprise

= Wearables

= 0T
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Quick facts

One of the world’s top 3 electronics IP providers

More than 8bn units shipped
- Over 3.5m per day
- Around 1.3bn in past year

£200m

EmRoyalties ®Licensing

£150m

>1,700 people world-wide
£100m - 23 offices; HQ in UK
Revenues s - >80% of staff are engineers
FY15: £177m (US$ 277m) ]

- Profit: £21m (US$33m) o FY1l FY12 FY13 FY14 FY15
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Imagination’s IP portfolio

Comprehensive range to create connected SoC solutions

Ensigma
Communigcations POWGrVR

Processors Graphics & GPU Compute
Processors

FlowCloud
Connectivity

PowerVR

Video
Processors

PowerVR
Vision
Processors

MIPS

General
Processors

W
o]
O
m—
Q)
=)
=

Each IP core is a class leader
Lowest power; smallest silicon area
Open and customer-centric business model
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Helping our customers leverage their know-how

& Flow

Connected
Cars

PURE @

Caskeid

Mobile Wearables

Enterprise Networking

/ Customer

Domain Solutions technologies &
know-how

=@
Ecosystems
software,ytools, apps, &M Customizable IP platforms FIOWCIOUd

middleware, hardware

by Imagination

PowerVR

by Imagination

MIPS

by Imaginahion
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Our licensees and partners drive our business

Key Licensees
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What makes Imagination a leader

» We have leading technologies in each of our three key
IP pillars

= Qur ecosystems are broad and strengthening

= We are uniquely placed to enable customisable IP
platforms

= Our market and technology insight ensures we have
the right product strategy

» We have innovative and flexible approach to business
centred around helping our customers to differentiate

We do what it takes to ensure our partners’ success
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Business model

-

Licensees

Imagination
\_

(" OEMs and ODMs )

Tracking consumer trends
to maximize leadership
and relevance of future
generations of all our IP

Q3 imagination

r

Consumers

Vil

8

© Imagination Technologies
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Scalable IP and IP platforms enable differentiation

Enablement & Differentiation starts in silicon

= Key trend:

= More integration => More SoCs => total solutions (SoCs + software)
= Consequences:

= Systems complexity is high - and increasing

= Application & domain knowledge essential

The Way Proven, Customisable
Forward: Scalable IP IP platforms

IP provider Customer

Enabling customers to invent only what needs to be invented
- reducing cost and enabling faster time to market
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From IP cores to SoCs to end products

A long innovation path demanding vision

* End product features massively influenced by SoC capabilities
= SoCs define what an end product can or cannot do
» End products have at least 12-18 months concept to launch cycle times

» SO0Cs enabled by IP cores
= New SoCs have around 2 year design start to production cycle times

» Complex IP cores take 2-3 years to develop

GPU

VDE
IP development

SoC . Y Product
development development
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Market opportunities evolving & emerging

= Existing markets growing & changing
= Mobile phones and computing => maturity, low-end shifting up
= Home consumer => connected devices, connected consumers

= Enterprise and networking => ubiquitous connectivity,
heterogeneous compute 4

= Automotive => connected, advanced automotive
= New markets emerging — no established players
= Wearables
= |0T: health, energy, agriculture; transport; retail; security; toys
= Automation & robotics
= VR (Virtual Reality) & AR (Augmented Reality) becoming significant
" Real-time and big data analytics SoCs remain the key enablers
System know-how the key differentiator
Products + cloud services are disruptive combinations
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Mega societal changes underway

= The arrival of the emerging world
» China, India, Brazil - size matters
= More consumers but also more competitors

= The connected and accessible world => one market

= Accelerating technological possibilities in many fields N,
= |0T, robotics/automation, biomedical etc - even bigger than Internet
= Global warming and the need for efficiency and conservation
= Manufacturing returning to local markets in many sectors
* The rise of the middle-class world and people’s expectations
» Towards 100+ year human life spans and changing demographics

» Today’s infrastructure cannot cope with tomorrow’s population’s needs
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The semiconductor world is changing

= Consolidation in established markets
= Mostly in West and Japan
= Largely driven by mobile market consolidation

» Rapid rise of players in emerging economies
= Western companies investing in eastern partners

= Trend towards OEM verticalisation in several markets

- ) -‘"ERHTIC‘
» Driven by SoC-level differentiation Lti
* New semis even closer to applications ’\
= Have to become much more than just a semi LSIs%

'O
x + =~ freescale

soclonext o= FUﬁTSU == Panasonic
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The developing landscape: four types of “semi” players

1. The super-high volume (SoC) semi
= Supporting large mainstream segments, driven by mobile
= SoC capability and/or proprietary architecture driven

2. The market focused, specialised semi
= Smaller and operating closer to more specialised applications
= Auto, Health, Home Automation, Industrial/Enterprise, ...

3. The vertical major OEM brand with internal semi
= SoCs + Cloud are key enablers & differentiators
= Branded products covering multiple segments

4. The “partnership” vertical OEM, Service Provider, Brand
» Replicating vertical model (category 3) but through partnership
= Custom SoC => an enabler and a differentiator
= Medium to large scale
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Addressing customer needs

Our strategy is designed to align with and address the changing customer base

= Super-high volume semis: . i
= Three highly scalable, best-in-class core IP families a; ﬂ‘

» Market-focused specialist semis:
= Combination of core IP and subsystem IP
= SoC and system-level collaborations
= Ecosystem

= Vertical OEM brands:

= Comprehensive IP portfolio
= Strong SoC design capabilities to help in-house teams

» Partnership OEMSs, Service Providers, Brands
= Comprehensive IP portfolio and reference platforms
= Extensive ecosystems

A1t

SN
{id
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IP platforms: addressing the emerging demand

Pre-verified solutions - enabling the next wave of innovation

Customisable  Differentiated Optimal OEM
Scalable IP IP Platforms | Customer SoC products

PowerVR
graphics Pre-verified baseline SW

PowerVR
video

PowerVR Wi-Fi, BT

W€ TV, Radio Graphics &
vision

GPU Compute

Video decode
CPU & encode
processors

MIPS
processors

Camera ISP

alige4 8indas 3 9|qe[eds

Ensigma
communications
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loT - very large but fragmented

Both open communities and walled gardens

= The breadth of applications means no one ;‘ A\ ‘Q\Q‘\{“ \l.!‘;' "t'p},' ¥ 1?/
player will dominate \ "\_\'\\,. :\\4 ‘@ ; F f" ¥ ,
. o . : A UX* ! ‘ J 1 <’
= Tier-one “walled garden” communities will be \* \"‘ % iy ‘ ivgul S /-} VN
first to develop and service adjacent markets -\ .; X :— 'V T o
. . . . _— LT RS
= Service level interoperability and security will —wy - T g R Py 4
be real growth enablers \ e ‘3 l P o >
/ ' } . : 4
» Ecosystems of many different skills will be ~ ¥ Pasy: 3 .
essential to create solutions that really work w /™ /% ‘ “"
= Still early stage - too much re-branding of \ /o)

existing technologies and products as “loT”

loT = “connected embedded”
- reshaping and extension of traditional embedded markets
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loT —where we can make a real difference

Biggest impact where solutions address major societal issues

2 = We see three main levels:
QL
= Sensor hubs (application specific)
c T Camera . .
= sl &3 = Sensor hubs + audio/voice
"y 2o o9 .
s HMEE § CPU = Sensor hubs + audio/voice + smart vision
D © _5 O o
© UE) E’ — GPU
‘|
Our silicon IP portfolio addresses the
needs of all of these key markets
Connected processors central to all hubs
Health Retail
Energy T t .
Agriculture security | franspor Smart cameras & audio demand
gSafety | ostucture complex local processing
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Security is another fundamental hurdle

= Every application has security demands
» Fundamental to all connected devices (including 1oT)
» Today’s solutions simply don’t meet users and applic:
= Simplistic “binary in/out” model no longer good enough
= Since so many don’t understand it, most copy others who claim
= We need universal solutions to security
= Heterogeneous - goes across every processing element in the S
= Multi-domain for multiple co-existing apps

Multi-domain, system-wide security will become a must
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The markets we serve

Mobile Phones

J

Mobile Computing

\.

Consumer Multimedia

Automotive

\.

Q3 imagination

© Imagination Technologies
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Growing and diversifying: 2019 TAMs

Mobile phones: 3.5bn 600 Automotive: ~5bn

Tomo Mobile computing significant o

in o= = m in the post-PC era L I I I I I

%o ] L] I I Automotive transforming — $roo I I I I

et I I I connected, ADAS, cameras e ! ! ! | = =
loT barely started in reality

Connectivity impacting

. Networking & Enterprise: ~8bn

«» Mobile computing: ~800m _
- consumer, enterprise S
Wearables — showcase for L I I I

2014 2015 2016 2017 2018

g8 8

£ 4.000

ultra low power design § 500

£ 2,000
S

1,000

8 8

Unit shipments (millions)
Now B oo
8

g

)

= Windows = Non-Windows

oo Consumer: ~3bn o0 loT: 6bn o Wearables: 500m

6,000

y ]
= 2,500 g g 400
g = 5,000 = 350
= E =
F 2,000 3 4,000 H 200 .
£ 1500 § . % 50
’ £ 200 - € 200 .
£ £
£ 1,000 f 2,000 . & 150 - .
P — — £ = z | - -
5 — — . —1 I [ | > 000 I - £ 100 — .
o - o N OB . : — | = = .
0 . 0 0
2014 2015 2016 2017 2018 2019 2014 2015 2016 2017 2018 2019 2014 2015 2016 2017 2018 2019
mSetTopBox  ®SmartHome ®TV mAudio s Multimedia = Home Appliances ® Agriculture ® Healthcare ® Energy ® Transport Infrastructure  Safety & Security © Retail WFitness WHealth ® Fashion = Glasses

Sources: ABI, TSR, Gartner, Imagination internal and others. Note: Markets excluded include Smartcards
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Mobile devices

New form factors; overtaking traditional PCs

Product trends:
= Phone, tablet all established; phablet growing

= New form factors replacing more PCs, as mobile
platforms continue to mature

= Mobile payment gaining momentum

» Richer range of sensors on every device
SoC technology trends:

= Migration to 64-bit CPU architecture

= Camera and vision-related apps developing
rapidly — a key area for innovation

= GPU compute for intensive number-crunching
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Wearables

Technology meets fashion — and increasingly becomes part?

= Wearables is a hot new thing .
= Will result in multiple segments, e.g. all-in-

one, lifestyle-oriented, in-clothing -
= Embracing the “second wrist” market, e.g. -
fitness, health, music -
= Some treat it as loT L

= _.we don’t!

» The future of wearables and their
relationship to mobile and connected
home will be increasingly profound

= How they work together will be key

Image courtesy Intel
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Cameras: more than happy snaps!

A major market for 10T as well as consumer and mobile

a potentially enormous opportunity — and need solution IP platforms
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Datacentres are evolving: Cloud takes centre stage

Maintaining compute performance whilst increasing power efficiency

Product trends:
= Maximising performance per mW

= Maximising efficiency as multimedia & 10T
processing increasingly dominate

= Differentiation — more than just “standard iron”

Technology trends:

» Heterogeneous computing — CPU + GPU compute
+ media processing

» Datacentre© Fog < edge devices
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Automotive intelligence

= The car is about to be transformed
= New ways to bring together all electronic systems

EREIENI0IEN O, ! °9
$' r onean, = More connectivity within the car
K il - : ( ;g, - 7
’5@ P 5 5 ;{ﬁff—;g _— S~ SN oha
& o H

= More connectivity to the transport system

= More connectivity with the home

(O RTO0 S0 IO 10 3
L0 T OOT () J.'J-.f.(g\"v‘»r{,
L0017y}

= Advanced Driver Assistance Systems
(ADAS) is much more than driverless cars

= Avoiding mistakes — sleep, lane changing
= Taking over in traffic
= [ncreasingly intelligent cruise controls
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The connected, immersive home

= Connectivity in the home will become
as sophisticated as office connectivity

= Media streaming, wireless displays,
communications

= Homes will become increasingly aware
of each occupant

= Who and where they are
= Anticipating what they want to do
» Homes will become more autonomous
= Energy management
= Security

= Lighting
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loT — bringing reality to the numbers

1) 3
0, 3¢
R o of
HVAC,
Transport, ‘o‘."
”%%*5., ,"”.r
s M el i 7
Wy,
Lighting, %"k;’:‘;: g, o,
Security, /(‘ o °0¢'°0
Ocess, Dstys, 1
Access, etc. Cle, Stig,,1Cls -,
c"'l:;, Rqo'" ll[,ona‘;k 4

4 Retail
. Transport H

Meters, Lights, TVs, MP3,
Games Consoles, Lighting

Alarms, etc.

Telemedicine, etc. Pumps, Valves, Vats, Conveyors,

Motors, Drives, Converting, Fabrication

q: Imcglnahon © Imagination Technologies

>$100 ASP

ASP per chip
range is

enormous

<$0.50 ASP
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What does PowerVR graphics do? PowerVR

by Imagination
Unrivalled graphics; GPU compute delivers exceptional performance
Render

Pixels

Graphics code

lowp sampler2D

lowp vec4 color;

i\:‘]e(():Z texCoord; Powe rVR

by Imagination

agColor = color *
D(sampler, texCoord);

* Industry’s leading power & area efficiency
= Unrivalled performance under real operating conditions thanks to TBDR*
= Scalable architecture addressing all performance points

= Comprehensive roadmap for graphics and compute
* TBDR: Tile Based Deferred Rendering

PowerVR sets the benchmark for embedded graphics & GPU compute
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PowerVR graphics performance evolution

Ever more graphics performance at an ever faster pace...

0
o
o
x

600x -+

Relative Graphics Performance
I
o
o
x

200x =

Q3 imagination

PowerVR
Series?

PowerVR

Series6XT
Power & Performance
efﬂmency-focusseq architecture PowerVR
since Series 1 Series6

Alj1geeos aouew.lollad

PowerVR
Series5XT
PowerVR
PowerVR Seriesb
Series4 _--. . . . .
2009 2010 2011 2012 2013 2014 2015
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Strategy: widening the competitive gap ~ POWErVR

by Imagination
Expanding the envelope from low end to high end for each generation

For each generation:

» Wider performance envelope
Increased efficiency
Lower power for better performance
Smaller area for better performance
Shorter cadences to next generation

Performance

odojaAug aouewlioliad

VR Seriess Series5XT ‘SGX

‘SGX’

erVR Series4
‘MBX’

Cadence

Time
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Graphics & GPU Compute leads the way POWerVR

4.00 -

3.50

3.00 A

2.50 A

2.00 A

1.50

1.00

0.50

Product Performance Per mm2 - Higher is Better

0.00 -

by Imagination

2.9x

3.0
: GPU Compute Performance

1.8x
GFXBench 3.0 GFXBench 3.0 GFXBench 3.0 GFXBench 3.0
Manhattan Offscreen ALU Test Offscreen Alpha Blend Test Offscreen  Fillrate Test Offscreen
Kishonti Official 10'sof  Kishonti Official 100's of  Kishonti Official 100's of  Kishonti Official 100's of
Frames Frames MB/s Mtexels/s

Graphics Performance

Provence - Raytracing Particle Simulation — 4k Julia Set Denoise Gaussian Blur
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PowerVR Video and Vision VPUs PowerVR

Complementing PowerVR GPUs and MIPS CPUs
Video IP ' ‘

» Industry’s leading power & area efficiency
= Best encode performance - highest compression for a given quality

= Multi-standard including H.265, H.264, MPEGA4/2, JPEG
= Multiple streams, up to 4K and beyond

Vision IP
» Industry’s leading power & area efficiency
= Advanced algorithms, multiple camera streams
= Scalable from low end IoT sensors to high end multi-mega pixel sensors

PowerVR VPUs setting the benchmark for embedded solutions
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Why PowerVR multimedia? PowerVR

by Imagination
Acknowledged industry leaders

VN

» Leaders in a significant and growing
market of 1bn+ growing to >5bn

» Scalable, comprehensive GPUs
complemented by video and camera IP

= Continuing to innovate — GPU compute,
ray tracing, camera ISP, video

= Clear leadership in graphics for mid-high
end; growing in the low end

» Best GFLOPs/mm2 in embedded GPUs
will really matter for new and significant
compute-rich markets
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What do MIPS processors do? MIPS

Execute the software controlling everything, large and small by imagination
Code Execute Data .
T
.h>

f vx’.._L))‘

MIPS

by Imagination

n, ¢, d, swap;

umber of elements\n®);

Efficient, proven and scalable architecture

One of the three architectures with comprehensive Android & Linux support
Market leader in key segments including digital home & networking

Proven 64/32-bit ISA, multi-threading, scalable virtualization, multi-domain security

Offers the industry the most credible 32/64-bit CPU IP
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MIPS IP core portfolio

A proven, efficient 64/32bit architecture - 5 generations over 30 years... by Imaginahon

MIPS “Classic”

1074K
74K

1004K
34K

M14K/M14KC

Q3 imagination

MIPS “Aptiv”

proAptiv

interAptiv

microAptiv

A

MIPS “Warrior”
P-Class

Ultimate
Performance

MIPS “Warrior”
I-Class

Powerful &
Efficient

MIPS “Warrior”
M-Class

» Ultimate
Embedded

A 4

© Imagination Technologies

MIPS

Proven MIPS architecture

Total compatibility 32 => 64-bit
Hardware virtualization in all cores
Superior multi-domain security
Hardware multi-threading
Compiler-aware 128-bit SIMD
Advanced SP/DP FPU

Consistent tool chains

Extensive 64 & 32-bit ecosystems
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Building the future MIPS

by Imagination

MIPS “Warrior”
P-Class

Ultimate
Performance

MIPS “Warrior”
I-Class

Powerful &
Efficient

MIPS “Warrior”
M-Class

Ultimate
Embedded
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MIPS Architectures

Release Updates

MIPS16e
ASE SmartMIPS
(Application-
Specific

Extensions)

Multi-Threading

DSP

MIPS32

Baseline MIPS64

Architecture MIPS r2

Q3 imagination

MCU ASE
MIPS16e
SmartMIPS

Multi-Threading

DSP

microMIPS32

microMIPS64
MIPS32
MIPS64

MIPS r3

© Imagination Technologies

MCU ASE
MIPS16e
SmartMIPS

Virtualization
SIMD
Multi-Threading
DSP
microMIPS32
microMIPS64
MIPS32
MIPS64

MIPS r5

MIPS

by imagination

MCU ASE

Virtualization
SIMD
Multi-Threading
DSP
microMIPS32
microMIPS64
MIPS32
MIPS64

MIPS r6
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MIPS32/64 Architectures and Release 6 MIPS

by imagination

Instructions = MIPS64
|\/| | P864 dealing with = |s MIPS32, plus instructions for 64-bit data types
64-bit data = Runs MIPS32 software without mode switching

MIPS32

= MIPS64/32 Release 6

= Streamlining a highly efficient architecture

= Modernization of architecture through:

= Additional instructions for enhanced execution on
modern software workloads =

= JITs, VMSs, PIC, etc. commonly found in Javascript,
Browsers, abstracted compiler technologies (i.e. LLVM)

MIPS: the ultimate 64/32-bit architecture
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Complete portfolio of software & tools MIPS

Middleware ™% by imagination
and apps |

5 N =

Linux and Android i IP cores,

simulators, FPGAs
and emulators

_\‘;‘

Codescape SDK: @ Codccejscage Probes
Toolchain and libraries 4" and Debliggers

Comprehensive tools for every aspect of your development
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Codescape SDK integrates all the components

Complete Software Development Kit

Proprietary

Open and Free
Installer
Tarball of binaries
Offer of sources

MIPS Free To Use (FTU) License

Click Through GPL

inari GCC Toolchain
Installer for binaries & , .
source Libraries GDB

QEMU U-boot

Example

BootMips Code

SmallLib & TinyLib

Pro Package: $$
Installer for binaries Codescape HSP/BSP
Console

Codescape Debugger
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MIPS communities are growing

prpl: at the heart of MIPS open source ‘.‘ p r pI
-~ n o

Portability
To create ISA agnostic

software for rapid deployment

Virtualization & Securit
To enable multi-tenant, secure
software environments in

Heterogeneous

Computing
To leverage heterogeneous

architectures and compute
resources enabling efficient
processing for applications
such as big data analytics

across multiple architectures datacenter, networking and
storage, home, mobile and

embedded

www.prplfoundation.org
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Android on MIPS achievements

MIPS 1st MIPS is
MIPS 15t certified Android launch
MIPS 15t to non-mobile  smartwatch  Partner for MIPS64
GOOGLE bringJBto Android device (GEAK) Android Wear support in
. FULLY tablets  (Samsung STB) Google “L
Philips — |\TEGRATES Worldwide 64-bit release

launches \;ps'sypporT _ (after
MIPS 1st to MIPS-based INANDROID ~ Nexus?7)
bring ICS 100% CTS

to tablets tablets
MIPS 1¢ to worldwide Production STBs running Android on

bring Android .. s )
tor(ljr;gitaT hgor;]e MIPS shipping in Korea and China

2009 2011 2012 2013 2014
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>

Video
Audio
VolP

User Inte
Networks

Securit
Wireless §

Apps, Game

RTOS/OS

Developme

EDA/ESL, S

Foundrie
Design Se
Industr

Q3 imagination

RIGHT ARE

broad and diverse ecosystem

\Nﬁgmm cadence Z Fraunhofer
iy wr
TATA srs@ DU DOLBY
TATA ELXSI LIMITED - v——

ASKYPE) 325 o
cMsnier A

) o= N d
CSwine €9 ProSyst JUNGO 8 7arm
Diicreki Elliptic) i = FITITSYSGO

TATA ELXSI LIMITED: eblox
INTRINSIC I oW |

InterDigital’
MIMON L L&T Infotech  pgnGuine <.
. O \QQ S{TRANSGAMING
<Qunity [QT & o -~ GQn

- e, P I KISHONTI
AccEss: G e Java .D |
ingm B Frmpeg | @
plingm Google mpeg ¢

w’ ff‘/aﬂ.,. ¥ montawista - eFirefoxOS @
express Tm:"'ic"il'm G'“si%ﬁ"mffﬁ; s‘__;}d(VM debian

N e ‘ "

S=sr=ms . SYSGO " W =
.:t P soitmions myr iad @ eCosCentric#

uu:sllm}:uﬂzsvsvms hsm_'f.l_gl!' winD rRiver Micresofl VM

Menior criticalbluc Eezrten gof ey
tauTeRBACH /N CORELIS BcBemon- < EERSY | o

P — \GCC/
SYNopsys'IMPEras ».q, ZZASHLING -

cadence GMSRIRY Macer: EIONGS ) gpppp U™

free

e = .
tsmc iv - ﬁ% FEURNDRIES Dolphin Technology -l
—_t . ISRAEL - )
&Onen-Silicon % m [ﬂyg.QJ ETiIR RI-RE
1 ; =", eSilicor DEmm—— a» .
dxcorr TATA agg

-1

EY P it X

“ VIOSOFT.
@ Open Embedded
Saftware Foundatio THE

TLmcentraL ]!—_!meuﬁ open handset alliance

© Imagination Technologies

Robust Support Built Over 20 Years

Collaborative Push Forward
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Why MIPS processors? MIPS

by imagination
= MIPS is now in a different, much better place

* Investment, growing customer engagement, ecosystem energised

VN

» Three key phases:

= Existing customers: reassuring & rebuilding relations
» New markets: Wearables, 10T, data servers
= Mobile: more accessible as ISA dependency becomes a non-
issue
= Strong technology with compelling roadmap
» 64-bit, multithreading, hardware virtualisation, security, coherency

= MIPS is the much needed choice
= addressing all markets
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Ensigma communications IP Ensigma

. . . . . by Imagination
Scalable and flexible wireless communications solution

Higher
Performance

Ensigma
Explorer/Whisper

Broadcast H))Radio

Architectures
Algerithms

L
OW Power Connectivity

Bluetooth
416 @
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What do Ensigma RPUs do? Ensigma

. . ] by Imagination
Receive signals from a tuner — and also transmit
Receiver IF data Demodulate Received data

Bytes: 34-2346

n s m q ytes: 2 2 6 6 6 2 6 0-2312 4
Frame | Duration Sequence
E 10 o o e e [ o e ] =

by Imagination

its:) 2 2 4 1 1 1 1 1

Protocol To |From |More Pwr | More
vasion| Type |Subtyl’°| s | Ds Img |""’VI Mgt ||mz|wEP Ml

Frame type/MAC service

Transmitter IF data Modulate Data for transmission

= Unique programmable multi-standard radio processor

= High performance: all Wi-Fi standards — 802.11b/g/n/ac MIMO
= Low power: Bluetooth; 802.11 low power

= All TV and radio standards

Ensigma RPUs lead the way in scalable communications IP
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Widest range of communications IP Ensigma

. . . ; by Imagination
Ensigma communications IP available today

TN - Unique complete end-to-end
i ¥ 802. ® 802.11ac (up to 4x4 MIMO . . i
Coneaiity @§§2113( t44M.Mo)@ ,, Wi-Fi & Bluetooth IP solution
.11n (up to 4x
= Software
L P ® ® ™ _ H H
sl €3 Bluetooth €3 Bluetooth Hardware — including RF

= Wi-Fi Alliance pre-certification testing
NN D\/3 1sDB ATSC) DTMB CVBS = System level integration
' = Most comprehensive Broadcast

AR+ B - demodulation IP
Radio Radi .
R - > e RD'S AMgE . Support for all open Digital TV

standards

» Market leading Radio demodulation:
85% of Digital radios use Ensigma IP

q: |mcg|n0h0n © Imagination Technologies Corporate Overview October 2015 54



Ensigma

by Imagination

Why Ensigma communications?

VN

= A massive opportunity

= Uniquely positioned for the industry’s transition to
integrated communications IP

= Same transition we saw in graphics

= Licensing partners growing

= Efficient, scalable and flexible integrated
communications IP

= End-to-end solution — software to antenna

* Industry’s largest centre of excellence
for connectivity IP
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IP platforms: addressing the emerging demand

Pre-verified solutions - enabling the next wave of innovation

Customisable  Differentiated Optimal OEM
Scalable IP IP Platforms | Customer SoC products

PowerVR
graphics Pre-verified baseline SW

PowerVR
video

PowerVR Wi-Fi, BT

W€ TV, Radio Graphics &
vision

GPU Compute

Video decode
CPU & encode
processors

MIPS
processors

Camera ISP

alige4 8indas 3 9|qe[eds

Ensigma
communications
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Performance AP

IP platforms from low to high end
Enabling customers to create differentiated SoCs with low risk

Compute AP cPU Vicles
cluster

Connected AV CPU

Comms

cluster

GPU Compute
cluster
—

Partner &

Connected Audio other IP

Comms

Partner &
other IP

Partner &
other IP

Already working with customers
for several of these platforms

Applications

loT
Partner &
St
other IP

Imagination IP Platforms
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Differentiation from chip to app

Partner differentiation enabled at every level

I T e
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Platforms & cloud tech enabling IoT ecosystems

= Expanding ecosystems around our

MICRDCHIP

EEEEEEEEEEEE

market-leading IP @ARTIK TOSHIBA

= Microchip & partners, e.g. Digilent, Onion

Onion Omega

=  Samsung Artik
» Toshiba

= FlowCloud and Creator programme
= Offering developers early access to exciting, new

technqlogles from Imagmatlon. | B croator

FlowCloud

by imagination

= Powering our engagements with universities and

STEM programs Ci20 available now
) ) Ci40 coming soon! 4
= Enabling crowdfunded projects and

start-ups to design fantastic new products
= Production-ready — can support volume growth =
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Why Imagination’s IP platforms?

VN

= Enables differentiation

= Shortens time to market

= Lower development cost
» Reduced risk

= Lowers barrier to entry for startups
and entrants to new markets

» Protects our partners’ in-house IP
and expertise
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Current security solutions

Designed for yesterday’s needs “Out”
Normal World Secure World

= Optimal for products that are defined
in the factory and never change Normatapes SECHIEARRS

= CPU centric B £ % @
= Segment SoC in to two worlds
= Normal World

Rich operating system Trusted

u Secure WOI’|d |ﬁ| operating

system

= Secure applications all co-exist in
the secure world

Fabric (NoC)
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Users need better security

Who manages security on behalf of
all these different service providers?

Provider #4

Provider #2 |
Video on Demand Pay per view
Provider #1 Pay per view
Home access
DSL/LTE \
o Provider #4
® . eHealth loT !
. - ) monitoring Provider #1
7 | [ ] Phone & data
: O 4G/3G + Wi-Fi _
Provider #2
” @ eHealth loT

monitoring

Current security solutions don’t address the needs of operators & brands,
who want to deliver portfolios of dynamic, upgradeable cloud-based services
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Service providers demand better security

N 1 A Nt

74% ' cross every SoC hardware function

of security * including CPU, GPU, RPU, video

decision makers v | decode/encode, camera ISPs ...
demand stronger \ e :

hardware based A . .
security* G| = Across every software function

* including OS, apps and data

= Across multiple application domains
= each with multiple tenants

e DR L A S S e s W D

* Source: Decisive Analytics LLC, Multinational Security Decision Makers Study 2015
Report commissioned by CUPP Computing

q: Imcglnqhon © Imagination Technologies Corporate Overview October 2015 63



OmniShield ™ Benefits

= Multi-domain
= 2 - 255 secure domains
= Hardware enforced separation
= Using hardware virtualization
" Heterogeneous
= CPU/GPU/RPU /video / vision/ ...

= Scalable
= Multiple threads, cores, clusters

= Simple, well understood SW model

= SW world already familiar with virtualization
= Accelerate time-to-market & revenue

= Reduced QA, testing, certification
= Upgradeable in the field

Q3 imagination

Normal World

Virtual Machine

Normal Apps

v £

vy g
i

" -

Rich operating system

OmniShield

N N
I

Secure Domain | Secure Domain

Virtual Machine Virtual Machine

Health Apps Streaming

Apps

--.E- NETFLIX

Trusted
operating
system

Trusted
operating
system

by imagination
Ii hi

Secure Domain

Virtual Machine

Enterprise
Apps

Trusted
operating
system

Trusted Hypervisor

Hardware Virtualization

MIPS PowerVR | Ensigma | PowerVR | PowerVR
CPU GPU RPU Video Vision

© Imagination Technologies
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Elements of OmniShield ™ Om"ismﬁ!ﬂ

C h . tfolio of technoloai Multiple secure
omprenensive pPortrolio or tecnnologles heterogeneous containers

+ Hardware virtualized CPU
+ Hardware virtualized GPU

+ Secure fabric
+ Trusted hypervisor

+ Virtualized (or para-virtualized)
connectivity and offloads

+ Root of Trust
= OmniShield technologies

n
D
(@)
c
-
D
—y
Q
o
=k
(@)

* Planned H1 2016

q: |mCIgInCI|'IOﬂ © Imagination Technologies Corporate Overview October 2015 65



prpl OpenSecurity™ delivers the answers & Prpl

= Based on multi-provider,
multi-tenant use cases

Multiple secure = Vastly superior to simple
heterogeneous “in or out” security solutions
containers

Strong hardware-enforced
separation model

» |deal for heterogeneous, multicore
Secure communications processor-based SoC application

Secures unified

: - both on-chip platforms
Hardware-enforced & to the cloud = Microkernel based
separation using Support for all hardware = Does not require OS modifications
Virtualiz2g processors & accelerators = Open source framework and APIs

= No royalties
» Reference framework open

= Continuous evolution & innovation
by prpl’s ecosystem partners

0
/ Secure boot
4
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Defining the future of security & prpl

OmniShield™ will be Imagination’s implementation of prpl’s open, cross-industry APIs

Prpl Board of Directors oC manufacturers

= Dan Artusi BROADCOM.
( I.IALCO/WV\
VP and GM, Lantiqg - an Intel Company NS A= IP vendors
= Matt Grob o A1k

ikanos.

Ingenic

Executive VP and CTO, Qualcomm

= Tony King-Smith
Executive VP Marketing, Imagination

Security Security specialists

PEG*

el [eiLl  Hypervisor vendors
= Dan Marotta

Executive VP and GM, Broadcom

= Art Swift
President, prpl Foundation
CEO, Cupp Computing

imperas

SELTECH Tools vendors

* PEG: prpl Engineering Group
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Pure’s products help drive our strategy —URIE

» Driving digital radio
» Ensigma RPU delivers superior receivers

= Driving connected audio

» Caskeid® delivers leading-edge
multiroom audio performance

» FlowCloud enables connected products
with updates, content & management

= Enabling strategic engagements (@
= Growing engagements with key players Caskeid
developing around our audio platform
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Making the Internet of Things reality

FlowCloud

Our technologies power devices — and the best way to connect them

FlowCloud

FlowMessaging e o e

P 0 e [ - 4 gt
bl o - B -
S d L

(N )
CORE SERVICES DATA SERVICES DEVICE SERVICES
Device and User Registration NoSQL Datastore Firmware Library
Contacts Event Logs Software Upgrades
Security Tokens Key-Value Storage Provisioning
Authorization Device and User Configuration Management

PAYMENT SERVICES
PCI Compliance

Digital Wallets

Credit Card
Subscriptions

q: Imcglnohon © Imagination Technologies

Well-defined APIs

Basic services
“shrink-wrapped”

Device to Cloud
Device to Device

Subscription &
transaction-based
business model

Optional value-
added services

= Music, radio, VolP

by Imagination
Examples of

3" party apps
powered by Flow

I Lighting

Powered by 49 Flow

I Security

Powered by 49 Flow
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Wireless audio as good as wired: Caskeid®

Example of technologies developed by Pure

= Patented technology to precisely synchronize audio streams over Wi-Fi
» Uses industry standard Wi-Fi (802.11)

= Wireless speaker solutions built around SoCs using Imagination’s Ensigma

and FlowCloud connectivity IP —
(€
. . Caskeid
= Perfectly synchronised multiple speakers i

= ...as many as you like!
» Fully integrated with FlowAudio
= Available for licensing now
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Enabling rich video &voice over IP FlowTalk

VoIP, VoLTE & RCS software delivers ultimate solution

» Integrated and unified solution
| S » Includes voice, video and rich communications
= EVQM (Enhanced Voice Quality Management)
L | # = DVQM (Dynamic Video Quality Management)

ClearCall

WebRTC
Engine

ClearVoice

= Common stack and optimized media engine

= Any platform
= Android, iOS, Linux, Windows, RTOS

Q:] Imagination

= Multiple access networks
= Wi-Fi, 3G, 4G/LTE, 10/100 Ethernet

= Any mobile or consumer device
= Smartphones, tablets, PCs, TVs, STBs, CPE, cars

= Any processor
= MIPS, x86, ARM, other DSPs and CPUs

Live Video Steaming and 2-way Voice from multiple IP

cameras to WebRTC-enabled Chrome/FireFox/Opera
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The Creator programme

A new family of development boards:

= Expanding the ecosystem around our

market leading IP

= Offering developers early access to
exciting, new technologies from

Imagination

= Powering our engagements with
universities and STEM programs

= Enabling crowdfunded projects and
start-ups to design fantastic new products

» Production-ready: these scale to volume

Q3 imagination

© Imagination Technologies

Creator

SoC

Processors

MIPS

by Imagination

PowerVR

n

Ensigma

llllllll ion

craator

loT

WWEETETIES

Home
entertainment

Mobile
computing

Networking

Automotive
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Ci20 key specifications

Superior performance and rich feature set

» 1.2 GHz MIPS-based, dual-core processor designed
for superior performance and low power computing

» PowerVR SGX540 graphics offering full support for
OpenGL 2.1 and OpenGL ES 2.0

= Multiple connectivity options including fast
Ethernet, 802.11 b/g/n Wi-Fi and Bluetooth 4.0

» Dedicated video hardware for low power 1080p
decoding

= 1GB DDR3 memory
= 8GB flash memory and an SD card expansion slot

= A comprehensive set of peripherals Price: £49/ $65
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