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Xilinx: CLB/SLICE

Altera: LE
Lattice: LUTs/LCs

16-bit SR
16x1 RAM

mux
flip-flop

clock

clock enable

set/reset
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Type
Traded as

Industry
Founded

Headquarters

Key people
Products

Revenue

Operating
income

Net income
Total assets

Total equity

Number of
employees

Website

Altera headquarters in San Jose, California.

-y e "~

Public

NASDAQ: ALTR &
NASDAQ-100 Component
S&P 500 Component

Integrated Circuits
1983
San Jose, California, U.S.

John P. Daane
(Chairman, President and CEO)

FPGAs, CPLDs, Embedded
Processors, ASICs

USS 1.783 billion (2013)
USS584.1 million (2013)

USS$556.8 million (2013)
USS$4.658 billion (2013)

USS$3.333 billion (2013)
2,884 (December 2011)

www.altera.com g’

MEASUCABLE AINANTAGE™

CE T

FPGA: Stratix (S1£8E) . Arria (%) . Cyclone ({RREiZA)

- PLD: MAXII, MAX'V. MAX10

B3R : Enpirion PowerSoc DC—DCZE

IP Core:

. BR#%: NIOS Il. ColdFire V1. ARM Cortex M

o ®#E*%: ARM Cortex A9
SN L T .
RITTR:

- Quartus Il




PRODUCTS SOLUTIONS SUPPORT
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FPGAs SoCs SiP
Stratix 10 Stratix 10 Stratix 10 MX
Stratix V Arria 10
Arria 10 Arria V
Arria V Cyclone V
Cyclone V
MAX 10
All FPGAs »
Power Intellectual Property Boards & Kits
PowerSoC Converters What's New in IP Development Kits
DDR Memory Best in Class IP Daughter Cards
Termination Nios Il Processor Cables & Adapters
All Devices » Find IP

Reference Designs

SoC System-on-Modules DSP Builder

ABOUT

o o

CPLDs

MAX 10
MAX'V

All CPLDs »

Design Software
What's New

BUY

/-b
ol
N

Configuration

Program Storage

/7
Va3
SoC Development
Tools

Quartus Prime Software S0C EDS
Altera SDK for OpenCL ARM DS-5 AE




AlteraB2 8= — MAX10
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Configuration
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Nios Il
Processor
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Xilinx headquarters in the United States.

Type
Traded as

Industry
Founded
Founder

Headquarters
Area served
Key people

Products

Revenue

Operating income

Net income

Total assets

Public

NASDAQ: XLNX &
NASDAQ-100 Component
S&P 500 Component

Integrated Circuits
1984

Jim Barnett
Ross Freeman
Bemnie Vonderschmitt

San Jose, California, U.S.
Worldwide

Philip T. Gianos
Chairman of the Board
Moshe N. Gavrielov
Prasident CEQO Director

FPGAs, CPLDs

A USS$ 2,382 billion (2014) !']
¥ USS 2.168 billion (2013) ")

A USS 748,927 million (2014) !
¥ USS 580.732 million (2013) "

A USS 630,388 million (2014) !"’
¥ USS 487.536 million (2013) "

A USS 5.037 billion (2014) !']
A USS 4.729 billion (2013) ")

HMWE — Xilinx

45nm

28nm

VIRTEX” VIRTEX® VIRTEX
KINTEX” KINTEX® KINTEX

SPARTANY ARTIX”

20nm 16nm

- FPGAKBE

ax

- 5

IIIA

FPGA: Virtex (B
ZYNQ (SoC)

ok
Bt

=—“"FablesstR T\ S8/~ 5]
CE~ Mo

) . Kintex (i) . Artix ({FEBA)

PLD: CoolRunner. 9500

B TA:

Xilinx ISE
Vivado Design Suite



Enabling Smarter, Connected, and Differentiated Systems and Networks

56

¢ (Cloud RAN
¢ Massive MIMO
* Backhaul

Video/Vision

¢ Machine Vision

* 8K Display &
Transport

¢ Surveillance

Industrial loT

¢ Motion Control

¢ Machine-Machine

* Preventive
Maintenance

Nz FH <og

Fronthaul
Baseband
Small Cell

Military Vision Systems
Drones

Smart Energy/Grid
Smart Medical
Big Data Analytics

SDN/NFV

* |POver OTN
* |ntrusion Detection
* Load Balancing

ADAS

¢ Surround View
* Collision Avoidance
* Semi Autonomous

Cloud Computing

¢ Cloud RAN

¢ Video in the Cloud

* Deep Neural
Networks

OpenFlow Acceleration
Traffic Management
QoS Provisioning

Self Parking
Vehicle to Vehicle
Augmented Display

SSD Storage
HFT - Financials
Low Latency Caching




Performance & Functionality

Xilinx B2 8=

ZYNQ

Zynq-7000
All Programmable SoC

Dual-Core ARM" Cortex-A9

Smarter Vision & Network
* Kintex-based Fabric
* Bandwidth optimized

Smarter Control & Vision
= Artix-based Fabric
* Lowest power, cost and density

m — ZYNQ

Quad-Core ARM" Cortex -A53

ZYNQ‘ Dual-Core ARM" Cortex-R5

UlraSCALE+ .
Zynq UltraScale+™ ARM" Mali-400MP
MPScC H.265 Video Codec Unit
Smarter Network
* Bandwith optimized
* High-end processors with offload
Smarter Vision
* H.265 Video Codec
* 2D and 3D graphics
Smarter Control

* Lowest power and cost
= Small density and footprint

Capability



TEHMNE — Lattice Semi

== LATTICE

Type Public
(NASDAQ: LSCC &)
Industry Integrated Circuits
Founded 1983, public since 1989
Headquarters Portland, Oregon,
United States

< 45.527216°N
122.926626°W

Key people Darin Billerbeck, CEO
Products FPGAs, CPLDs
Revenue $366.1 million (2014)(1]
Net income 4 $48.6 million (2014)!1)
Number of ~1200 (2015)!1]
employees

Website www.latticesemi.com &

FPGAITIIZE=. PLD1TMIEZ

FE~m:

iCE (tt5&/\) . MachXO (¥, ') . ECP (&E#EZ. IIE)

BREIE: Power Manager. Platform Manager

ATEhEE: ispClock

%1t TR : Lattice Diamond




FTEMMNE — Actel(MicroSemi

'A ct elc | FPGAs

IGLOO2 FPGAs ) -

Industry Integrated Circuits ’ o Best-in-Class Integration, Low Power, Reliability and Security :::'3‘::;::: g:ﬁ:"::?'c':y
Founded 1985 IGLOOZ2 * ThelGLOO2 family offers unrivaled mainstream FPGA features [ = loT Applications
Headquarters Mountain View, CA, USA including: Learn More >>
Key people John East, CEO & President « highest number of GPIOs for any given density node for 5G SERDES

Maurice Carson, CFO FPGAs;

Esmat Hamdy, Sr. Vice  highest number of 5G transceivers density

Presidgm. Technology & o highest number of PCI compliant 3.3V I/Os in the industry

xmm. Sr. Vice « highest number of PCle endpoints

President, Worldwide Sales » IGLOO2 FPGAs

;‘;:fd:‘m"f’:"::‘&';‘g“:’ IGLOO FPGAs

Engineering q o Low Power FPGAs
Products FPGAs, Embedded Processors lGI.OO' o With Flash*Freeze technology

Operating ¥ USS-21.3 Million i1 e Available with ARM® Cortex™-M1-enabled processor core
Pkt (FY 2009)

income » IGLOO Overview » IGLOO/e» IGLOO nano » IGLOO PLUS
Total equity ¥ US$233 Million (ry 20092 71~ o Available with Flash*Freeze technology
Number of 500413 o Offered with ARM-enabled processor cores
employees » ProASIC3 Overview » ProASIC3/e » ProASIC3 nano » ProASIC3L
Parent Microsemi o  FusionMixed Signal FPGAs

revenue = 4 US$191 Million [SXaRe) « Mixed signal FPGAs with support for soft microcontroller cores such as ARM Cortex-M1, 8051, and CoreABC

(Fy 209" ..: » Programmable analog with ADC and voltage/current/temperature monitors
Website www.actel.com & FUSION « Proven ProASIC3 FPGA fabric with up to 1.5M gates and 292 analog and digital /Os

Fusion
www.microsemi.com & '
e — R
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Lattice MachXO2 FPGA

MachX02 Device Selection Guide

X02-256 X02-640 X02-640U X02-1200 X02-1200U X02-2000 X02-2000U X02-4000 X02-7000
Density LUTs 256 640 640 1280 1280 2112 2112 4320 6864
EBR RAM Blocks (9 Kbits/block) 0 2 7 7 8 8 10 10 26
EBR SRAM (Kbits) 0 18 64 64 74 74 92 92 240
Dist. SRAM (Kbits) 2 5 5 10 10 16 16 34 54
User Flash Memory (Kbits) 0 24 64 64 80 80 96 96 256
PLL + DLL 0 0 I+2 1+2 1+2 142 2+2 242 242
DDR/DDR2/LPDDR Memory Support - - Yes Yes Yes Yes Yes Yes Yes
Configuration Memory Internal Flash
Dual Boot' Yes Yes Yes Yes Yes Yes Yes Yes Yes
Embedded Function Blocks 12C (2), SPI (1), Timer (1)
CoreVec 1.2V ZE ZE - ZE - ZE & HE HE ZE & HE ZE & HE
Core Vcc 2.5-33V HC HC HC HC HC HC HC HC HC
Temp C Yes Yes Yes Yes Yes Yes Yes Yes Yes
Temp | Yes Yes Yes Yes Yes Yes Yes Yes Yes

£33 EEFOCUS
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A4

A4

A4

EH XT'UI,:E:'\

IP Core: HHR] B EMNZLIIGUETNIPRZ

\t

BiitElE: AT LIE. BT
ofhR: MeEhE. RNE{EE. TestBench

Ei: ERRN RIERA LEES LR

W =

Concepts

Languages

Companies

Products

Programmable logic [hide]

ASIC - SOC - FPGA (Logic block) - CPLD - EPLD « PLA - PAL - GAL - Reconfigurable computing (Xputer) - Soft microprocessor *
Circuit underutilization

Verilog (A * AMS - Icarus) - VHDL (AMS - VITAL) - SystemVerilog (DPI) « SystemC - AHDL - Handel-C - PSL « UPF «- PALASM « ABEL -
CUPL - PSHDL - OpenVera - C to HDL -« Flow to HDL «- MyHDL - JHDL « ELLA

Accellera « Actel - Achronix + AMD - Aldec - Altera + Atmel - Cadence - Cypress + Duolog -+ Forte - Intel - Lattice « National -
Mentor Graphics + Microsemi « Signetics + Synopsys (Magma « Virage Logic) + Texas Instruments - Tabula - Xilinx

Hardware Stratix - Virtex (FPGA)
Software Altera Quartus « Xilinx ISE - ModelSim « Simulators
Proprietary ARC - LEON - LatticeMico32 - MicroBlaze -+ PicoBlaze + Nios * Nios |l

IP
Open-source LatticeMico8 - OpenCores + OpenRISC (1200) - RISC-V «- JOP



AOMAIRITRIR

e

TR RIS IR
e TR
TR/ h B

i8R
e i
M

IP Cores

R EREE
THIRAB LR IR
H'e Adil

PN H

FEAE
B=T
1BIG/4L X




MACHXO2

Embedded Function
/ Block (EFB)

| User Flash Memory
AT (UFM)

00000000 Oo0000ooo
0000000000 O0000o0ooo
000000000000 0O0o0Ooooooa
OO0o0000000000 Ooodoooao

On-chip Configuration
//
/

e a 000000000000 OO000000O
sysiO Banks 000000000000 000000000
O

SySCLOCKPLL / sysMEM Embedded
pd |~ Block RAM (EBR)

/ Programmable Function Units
with Distributed RAM (PFUs)

57 EeFoCUs
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MachX02 Pico Evaluation Board

MachX02 PLD

LatticeMico8 Embedded Block
Microcontroller RAM

WISHBONE Bus

Touch

Soft ADC Master SPI Master I°C Controller

Implemented
in Embedded
Function Block

L

I2C Temp Touch
il Sensor Buttons
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