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Programmability

v v
Software Hardware
Programmability Programmability
(Sequential Processing) (Parallel Processing)
v !
MPUs, MCUs, DSPs | FPGAS
v v v v
Off-the-SheIfI Embedded Off-the-ShelfI Embedded |
AMD ARM Achronix ADICSYS
Atmel CEVA Allera Menta
Freescale DCD Atmel
Infineon Imagination (MIPS) Lattice
Intel . Microsemi
Microchip etc. Tabula
NXP Xilinx
Renesas :
Silicon Labs etc.
Spansion
STMicro
TI
XMQOS
etc.
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'81
Signetics.
Raytheon

GE

National

AMI
MM

M In business

B 'n trouble
Out of business
Startup

W Buyer sought

SOURCE: EE Times

'88 '89 '90 '91 "92 '93 '94 '95 '96

Cypress
International CMOS Technologies (ITC)

Advanced Micro Devices (AMD)
VantisWater Scale Integration (WSI)

PilkinEn

Philips/Signetics
Texas Instruments
National Semiconductor

SEEQ

Excel
ATET
Plus Logic
Algotronix
Samsung
Plessey

Gould/AMI
SGS

Concurrent Logic
point Solutions

Toshiba
Dynachip
1EM
Maotorola
Gatefield
Lucent

a7 '98 '99

Vantis
Velogix
Silicon Spice
Malleable Tech
MorphiCs
VariCore

'00 01 '02

Chamelean
Agere
Leopard Logic

'03 '04 '05 '06 07 'O8

Ambric
MathStar
Tabula
Achronix
SiliconBlue
M2000 {Abound]
Tier Logic
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Scalability & Flexibility

-~

»

b
o 2
© = >
= + FPGA Fabric >0
c + Block RAM n S
o1t + Embedded O A5
Y= . ‘ Registers and Q 8
v + FPGA Fabric Multipliers D =
(N . Block RAM + Clock Management oe)
oa « Embedded * Multi-standard j— -]
- Registers and ) Erogr:r:n;ablelo \2- 2—
e _ Multipliers mbedde Qo =
; + FPGA Fabric + Clock Management Microprocessor 5 <
) « Block RAM . Multi-standard + Multi-gigabit o (9]
e + Embedded Programmable 10 Transceivers >
Q. Registers and « Embedded + Embedded DSP- _—h'c
& « FPGA Fabric Multipliers Microprocessor optimized Q Q
@) + Block RAM ¢ Clock Management Multi-gigabit Multipliers - =
O + Embedded Registers, * Multi-standard Transceivers * Embedded Ethernet S o
and Multipliers Programmablel0 . Empedded DSP- MACs = 3
* FPGAFabric , ° Clock Management [+ Embedded optimized * MCU/MIPS/ARM < 3
« Block RAM + Multi-standard Mlcrf)p.roce.ssor Multipliers integration in dle.
Programmable 10 * Multi-gigabit « Embedded Ethernet | * Hardcore system in
* FPGA Fabric Transceivers MACs a package
+ SoPC . PSoC + CSoC, target design
platform
1985 1992 2000 2002 2004 2008 2013 2020
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Estimated Worldwide ASIC Design Starts, 1994-2013 2ERASICIZiTFFIREE= it : 1994-2013

12,000 -

10,000 -4
8,000 -
Source: Gartner (March 2009), Report:
6,000 1 Market Trends - ASIC Design Staris, 2009
4,000 o -4.3% -1.8% D 4%
-59%  7.19%
-9.5%
“21.7% 0.2% -28% -3.4%

2,000 1 =2

0

1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013

minIEE
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Estimated FPGA /PLD Design Starts, 2003-2013 2EKFPGA/PLDIEGHFIREIESR T : 1999-2013

120,000
With Microprocessor Core EEER G IEEEZ

107,100
W Without Microprocessor Core B[

102,000

100,000

85,532
possz 83000 SA10Z 80443 81850 81895

80,000 78,625 79.411

60,000

40,000

20,000

Source: Gartner (March 2009), Report:
Market Trends - ASIC Design Starts, 2009

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
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FPGA Vendors' Revenue, 2000 to 2013

Revenue ($M)
2,500 -

2,000 -

1,500 -

1,000 -

500 -

2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013
m Xilinx wAltera » Lattice Semiconductor Microsemi m Others

FPGA = field-programmable gate array

Source: Gartner (October 2014)
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Worldwide Semiconductor Market - 2014
SUESHTUEE _

Total
Semiconductor

$355B

Integrated Discrete, Sensors |
Circuits Optoelectronic
$292 B | $63 B __

Standard Logic
Display Drivers
$8.0 B

FPGA : aJ4RtEiZial JE5185%
Source: IHS iSuppli CPLD : SZnfRiziZig=34+15%
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Key Attributes of FPGA, ASSP and ASIC Chips From the Equipment Perspective

Attributes FPGA ASSP ASIC
Ability to Customize

Fast Time-to-Market

Mask/Yield/Design and Tool Costs

Low Risk

Suitable for Emerging Standards

Suitable for High-Volume*

Suitable for Highest Performance Designs

Low Cost Per Chip

Note: *There are cases when lower-end FPGA/PLDs can meet high-volume cost requirements.
ASIC = application-specific integrated circuit; ASSP = application-specific standard product; FPGA = field-programmable gate array, PLD
= programmable logic device

Average Good

Source: Gartner (October 2014)
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SOURCE: EE Times

‘82 '83 'S84 '85 '86 '87 '88 '8 '90 91

92 93 's4 ‘95 '96 '97 98 ‘9% '00 ‘01 ‘02

03 '04 05 '06 ‘07 '08

Hmisr :’.Ei— c Micmsemi
Vamuwaur ;:IEEI:“::MUM (WSI) 20 10 . 10
W $430M
YActel
ke HILATTICE
— 2011.12 : '
T | ssaowm intel)
sl 2015.6
x Silicon $16.7B
o 0
-
abound

logic

2010.6

= X

tabula

2010.7

2015.1

AITERA

MEASURABLE ADVANTAGE™

}-h.
menta

ADICSYS

)

:h

SEMICONDUCTOR CORPORATION
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Programmable Logic vs. ASIC Primary Process Nodes for New Designs

10 nm* 10 nm*
14 nm* 14 nm*
Tipping Point Occured in 2008 Primary PLD
20 nm when PLDs Moved to 40 nm Process Node 20nm
28 nm and 3+ Nodes ahead of ASICs 28 nm
32 nm 32nm
40nm  Gap Began to Emerge 40nm
450m  in 2005 when PLDs o 450m
Moved to 90 nm - ::':dfmn%
65 nm \ echnology ap 65 nm
90 nm 90 nm
130 nm 8 Primary ASIC 130nm
180 nm Process Node 180nm

T T T T T T T T

2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 and Beyond

Source: Altera; Data applies to new design starts.
* FinFET Technology. Timeframe for PLDs on 14 nm and 10 nm FinFET technology to be announced.
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Production
Peak . __ 40nm FPGAs

65nm FPGAs

« Past Peak
(Mainstream Products)

Z BtHERIFAETR~m

90nm FPGAs & Earlier

20nm FPGAs EZER/]

More Prototypes
Initial Production,

P m/RE ¥ prototypes I
Year 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15

Source: Altera; based on historical revenue ramps of products in the PLD industry
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PLD Market Share - Calendar Year 2014
REiE=HE ARG

& XILINX

ALL PROGRAMMABLE.

Altera
38%

With nearly 50% Market Share, Xilinx is the #1 PLD Supplier
Xilinx{3PAR IR _E R KRR RIEBIESAHHRRS , 2014FEHIALHBEIZIE50%

Source: IHS iSuppli
Capital Microelectronics _ @"i‘"mﬁwg

BAHER (LR

PHA PR A 7



A FPGAVendors' Product Families

YAltera Stratix 10
K Altera Arria 10 Xilinx Virtex
Xilinx Kintex UltraScale
UltraScale
Xilinx
Altera :
Stratix V Virtex-7
Xilinx Kintex-7
Xilinx Zynq 7
series
Altera
Arria V
]
g
X Altera Altera
E Cyclone V
(=] Max 107 \crosemi
E SmartFusion2
Q. Microsemi Igloo2
g’ Xilinx Spartan-6
§ ttice
ECP5
@
5}
= * Futures
Altera Max V —  High-end FPGA
s Mid-range FPGA
T s | ow-end FPGA
ate s PLDs Low-€
Lattice i !
MachX03 g
Lattice iCE

>

Increasing Size

FPGA = field-programmable gate array; PLD = programmable logic device; SoC = system-on-chip

Source: Gartner (October 2014)
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Segments of the Programmable Market

Segment

High-end FPGA
category (ranges
from 200K to
2,000K LCs).

Midrange FPGA
category (ranges
from 25K to
505K LCs).

Low-end FPGA

category (2K to
301K LCs).

PLD category (up
to 30K

macrocells or
LCs).

Characteristics

Performance and size are
the most important
considerations.

These devices favor high-
complexity, lower volume
and larger designs that are
not power- or cost-
sensitive.

The midrange of the market
focuses on designs that are
slightly smaller and lower-
cost, but where good to
excellent performance Is
still required.

The low end of the FPGA
market typically suits
requirements for larger
*glue logic,” and
sometimes incorporates
higher-level biocks of logic.

Dominated by lower-power,
lower-cost and higher-
volume applications, or
*glue logic.*

Applications

Al this end of the market,
providers favor use cases and
applications in which
customization Is important —
but for which ASICs are either
too expensive, risky or time-
consuming to be used
effectively. Key applications are
in the wired communications,
industrial and military sectors.

Examples of applications in this
segment Include base stations,
survelliance systems and solid-
state drives.

Vendor Offerings

Xilinx and Altera are both
pushing the latest node. Both
companies compete directly
with their Virtex and Stratix
products, respectively.

Most competition In this space
is between Altera and Xilinx.
New devices that have been
announced and which are in
earty-phase production include
Altera’s Arria 10 and Xilinx's
Kintex UltraScale.

All four vendors (namely Altera,
Lattice Semiconductor,
Microsemi and Xilinx) have
offerings In this category.
Microsemi's non-volatile,
mostly Flash-based offerings
favor most applications.

All four vendors compete here,
although Lattice
Semiconductor has carved out
a niche for itself at the very low
end with its ICE family of parts.
These are designed into
several Samsung Electronics
smartphones.

Microsemi targets military
applications such as drones
and survelllance systems.

ASIC = appiication-specific integrated circuit; FPGA = field-programmabile gate array; loT = Intemet of Things; K = thousands; LC =
logic cell; PLD = programmabie logic device

Source: Gartner (October 2014)
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Revenue Breakdown - March Quarter 2015

XilinxgA\ 3 - 2015FEF—FE XILINX

ALL PROGRAMMABLE.

]/ Revenue by End Market 1 ’ Revenue by Geography 1 ’ Revenue by Category W

Communications &
Data Center

39%

Americ s
390/, 49%

BiE SRR L
" Industrial &
q‘}.\?/
2 17% 42%
<" Broadcast,
Consumer &

163E _ " Mainstream

29%

o ED

19%
it m

T b S Bl 53 2% (Vs S

Capital Microelectronics _ @'ﬁ:"mﬁwﬁ
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Serving a Wide Range of Markets

XilinxfF=anBRS3TiZ289his

Aerospace and Defense
» Avionics, MILCOM

> Space IR S E

Communications

» Wired and wireless networking

» Data center y
B(E

Industrial, Scientific, Medical
» Ultrasound systems
» Motor controllers

Ti=/RBZ/ETr

Audio, Video, Broadcast
» 3D cameras

>» Videot r't
ideo transpo == s i

Automotive
» [nfotainment
» Driver assistance

NERT

Consumer
» Multi-function printers
» eReaders

Test & Measurement
» Communications instruments

» Semiconductor ATE .
plIHESIVE

HMEER (b)) BEFERAH
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Sizing the Markets, Sizing the Products

Total FPGA Revenue By FPGA Class
Projected for 28nm, 20nm, 14nm
H = Highend M = Mid-range L =Low end
HSi% ; Mg ; L{Kis

Networking, 44% Telecom

Computer 16% .and
and Storage wireless

RBIE5
22% i

Industrial, Military
and Automotive

Ti&/Ep/RE
2014 Revenue: $1.9B

A 2N

MEASURABLE ADVANTAGE™

Diverse markets served by a portfolio of FPGAs

EHER L) BEARAE Capital Microelectronics 20




The Displacement Opportunity

Automotive SEBF
Consumer  iH#&s
Industrial Iz

HEix ; Ml ; LIKiR

Broadcast TIi&
* Networking msg
(enterprise) EALM
* Wireless %&
(radio) ™%

A CROT RS

Products to be displaced

Computer it/
& Storage i
Medical Ei7
Military EF5
Networking M
(service provider)
= Telecom (g
" Test & st/
Measurement 1X&&
= Wireless p
(baseband & radio)

AITERAY

MEASURABLE ADVANTAGE™
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COMPELLING MARKET OPPORTUNITIES 22 ATTICE

Increasing Complexity & Con,necé'!v'!sxj
on W RIS

GROWING APPLICATIONS

CONSUMER COMMUNICATIONS
Internet of Things (loT), Surveillance, Human- Small Cells, Backhaul,
Smartphones, Tablets, Machine Interface Wired Access,
Wearables, Smart TV (HMI), Automation Aggregation
YIER I /& e T/ AR/ AT R ek/ & erE Heelmfs/ AtzEO/Eat INESIL /MRS /B R Z N /IR

DRIVERS & NEEDS

Mobile Revolution Infrastructure Loading
=*Connecting everything sSensor proliferation  *Mobile data traffic
»Rapidly decreasing price  =*Improved machine increase

points vision analytics *Rapid transition to cloud-
Low power =Virtual rea“ty based infrastructure

TOIEER/ B AR /ARTIFE SRR/ IRE N o /REMIISE  Balaml SSIBK/H BRI miTase
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Delivering A Generation Ahead

— \_77329 Ciers

Programmable Logic Devices
Enables Programmable Logic

All Programmable Devices
Enables All Programmable & Smarter Systems

7))

© Copyright 2014 Xilinx i: XILINX ) ALL PROG RAM MABLE.

Capital Microelectronics “ @‘?mﬁm
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Proven Formula: 5 Strategic Advantages at 28nm

W
A
oV’

., Total Execution
3D |C = First Fo Market

* Meeting All Specs
» Quality of Silicon
» Quality of Software

© Copyright 2014 Xilinx g XILINX » ALL PROGRAMMABLE.

Capital Microelectronics n <ﬂ$m§ﬁ

HMEER (b)) BEFERAH



Proven Formula: 5 Advantages for 20/16nm

VIVADO!
SmartCORE“#
UltraFAST. “

Design Methodology

All Programmable

Abstractions

3D IC :
UltraSCALE.“ Total Execution

= Repeat outstanding

MPSoC v 4 execution and quality
MP
U|trascﬁ\h%50w record of 28nm
© Copyright 2014 Xilinx 1. X|m) ALL PROG RAM MABLE

HMEER (b)) BEFERAH
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Proven Formula for Share Gains

ADVANTAGES

* Foundry

z * Architecture

Strateglc Advantages BCICRN Driving Consecutive Share Gains
= Total Execution

* Software

FY2012 FY2013 FY2014 FY2015 FY2016 FY2017 FY2018 FY2019 FY2020 FY2029%

28nm

© Copyright 2014 Xilinx g XILINX > ALL PROGRAMMABLE.

Capital Microelectronics “ @‘%"m@‘%
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Focus on Industry Growth Megatrends

More Growth Markets

Programmable

Imperative l Smarter ereless HetNets

T

l Smarter Nx1OOG Wired Networks ’

© Copyright 2014 Xilinx :(. XIUNX ) ALL PROG RA\A MAB LEi

Capital Microelectronics “ @ mnli

HMEER (b)) BEFERAH




...In a Growing Market Segment

($M) FPGA Market Segment Growth
10,000

9,000 __Military/Civil
8,000 Aerospace
7,000 —Industrial

6,000 Automotive c na n
Data

5,000 Processing

4000 Consumer 1%

3,000

2,000

1,000

0
2014 2015 2016 2017 2018 2019 2020 2021 2022 2023

Forecast »

Source: Gartner
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Cloud Example: Data Center FPGA Acceleration
Up to 1/3 of Cloud Service Provider Nodes to Use FPGAS by 2020

Applications: Image Identification Security Big Data

Algorithms: Convolutinal eural i Compression
e Encryption p

CPU FPGA CPU FPGA CPU + FPGA

Discrete FPGA Co-Packaged CPU + FPGA Integrated CPU + FPGA

Today —

>2X performance increase through integration
Reduces total cost of ownership (TCO) by using standard server infrastructure
Increases flexibility by allowing for rapid implementation of customer IP and algorithms

https://gigaom.com/2015/02/23/microsoft-is-building-fast-low-power-neural-networks-with-fpgas/

EHER L) BEARAE Capital Microelectronics




Industrial

loT
Application Examples

(ASSP replacement)

Processor, mem controller, Integrated solutions accelerate growth in
security, standard 10 -
key loT segments by adding new

Silicon Design . c c .
‘ e functionality, improving performance, and

One

Real-time control and acceleration lowerin 4 cost
Base IA Complex

~$11B incremental SAM by 2020 as
e : integrated FPGAs become cost competitive
FPGA vanced Driver )
Assistance Systems with ASICs & ASSPs

Customer Defined IP
Integrated die and (ASIC replacement) Customers can program their own IP,
multi-chip packages replacing ASICs
PP € Processor, mem controller, P g
security, standard 10

Intel can pre-program industry-specific IP,
Automotive Specific replacing ASSPs

Functional Safety,
Computer Vision,

TR = Expected to reduce time-to-market by more
than 50%

R (LR BEEHERAR [ Capital Microelectronics cp) Q@ mmmiz




112022 £ 20324 i 5 SOC & 4; Y14: 5B -> Y16: 16B

AP 4B AT T AR D) i FERCAGR T
B 201617 2
l 2016E Available e .
SAM ALL  2mmEss

>F’rog rammable
SAM

W N - - . .y,

|
( ﬁﬁé UZOIGE I t1=3  ASIC/ASSP
! ﬁiiﬁ%‘fﬁﬁﬁ& SAM MG ER

§ . lieofzzEr R
| | \ Evolutionary
I . : . FPGA
} 2016E Serviceable SAM
— SAM Core PLD
>$16B SAM (RS

Xilinx

Source: Xilinx Estimates
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> L0 >
Console 8 x
Type Descrigtion A5
COM_INFO_000: Processing command script £ile '../scriptsiincentia.tcl'... T
CMD_INFO_005: Create & new user variable 'reportprogress' = reportProgress.exe.
CMD_INFO_005: Create & new user variable 'incentia dir' = Jeoygdrive/Dscapital microfpr.
CMD_INFO_005: Create & new user variable 'incentia db' = cowitch_incentia_griffin_ 2.0_
CMT_THNEO_O05 FLATT 11 £ riahl L= 1 e maEme ! = 1w (%

. © ryear
7] Output | @ Infermation |& Warning | 63 Error

Lo 1 Cel 21 InS

Total jitter=24.6ps, 10Gbps, Eye Diagram

PIPE 2.0

PHYIMAC

Data
Link Layer

Transaction

Configuration
PCle Hard IP #1
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Part Number
Process
LUT Architecture
Equivalent LUT4
LUT6

E
LRAM

pY)

m
<
W

DSP (18x18)
PLL

SerDes
PCle Gen2.0
DDR3

LVDS Pair
(Inputs/Outputs)

ADC

Status

CME-C1i /X #rR

EP4SGX70 XC6VLX75T ECP5-45 M2S050
40nm TSMC 40nm UMC 40nm Fujitsu 65nm UMC
8 input LUT 6 input LUT 4 input LUT 4 input LUT
73K 74.5K 44K 48.6K
N/A 46k N/A N/A
58K 93K 44K 48.6K
908Kbit 1045Kbit 351Kbit N/A
6.4Mbit 5.6Mbit 1.944Mbit 1.826Mb
384 288 72 72
4 6 4 6
480 360 245 377
16 (8.5Gbps) 12 (6.6Gbps) 4 (3.2Gbps) 8(5Gbps)
YES YES NO Yes
1067Mbps N/A 800Mbps 667Mbps
1('162%5"05 1.3Gbps 800Mbps 700Mbps
N/A N/A N/A N/A
Production Production Production Production

HMEER (b)) BEFERAH

“
C1

40nm TSMC
6 input LUT
57.6K
36K
74K
576Kbit
2.53Mbit
288
4
477
4 (10Gbps)
Yes
1333Mbps

1.3Gbps
(144/144)

Dual 12 hit

Production
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