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> ogic Gates(1950s-60s)
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EHANRJR: Logic Fabric + Connectivity + 1/0

BSC Path

Clock and Control Signals

Function Function
Block 1 Block n
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FPGA vs CPLD

CPLD FPGA
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FTEMNE - Altera/Intel

C @ Secure https://www.altera.com W
intel' FPGA  PRODUCTS | SOLUTIONS | SUPPORT | ABOUT | BUY LOGIN 8 Search
|
(@)
S A =5 ®
Machine Learning Storage 5G NFV/SDN ADAS Embedded Vision

ACCELERATING THE SMART AND CONNECTED WORLD

HIGHLY EFFICIENT CLOUD DATA CENTERS

The cloud has the power to transform organizations of all sizes and
segments. Intel® FPGAs are highly efficient, high-performance multi-function
accelerators that enable data centers to address multiple, disparate
networking, storage and server workloads.

\ { a > < . . iy t
O 2 B e o '9 e g g
-S:Jovu%s'?-:'ﬂ R Accelerate your data center

Stratix Arria Cyclone MAX

FPGA=SoC FPGA=SoC FPGA*=SoC FPGA

Our fastest, most powerful FPGAs Balance of cost, power and performance Low system cost plus performance Non-volatile single-chip, dual-configuration



FTEMNE - Altera/Intel

Intel® FPGA
supported Caffe TensorFlow P oo e o e e e e e e e e e e e e e e e e e e A

DL Frameworks Optimized Acceleration Engine

! !

™ Feature Map Cache
Open\” N O Intel Deep Learning
To Olklt Deployment Toolkit 4

Memory
Reader/Writer

Model

Optimizer
Conv

PE Array

Inference
Engine

Crossbar

: Configuration
Intel® FPGA Deep Learning :
Acceleration (DLA) Suite DLASWAPI Engine

Custom
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Drive Al-Based Automotive Applica
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Xilinx - ZYNQ

Processing System

Flash Controller NOR, NAND, Multiport DRAM Controller
SRAM, Quad SPI DDR3, DDR3L, DDR2

32;" AMBA® Interconnect AMBA® Interconnect

2X
12C

MPCore
X

CAN I NEON™ SIMD and FPU NEON™ SIMD and FPU

2
UA)F(IT ARM® Cortex™ - A9 ‘ ARM® Cortex™ - A9

GPI0 Snoop Control Unit

2% SD10 512KB L2 Cache 256KB On-Chip Memory
with DMA

2x USB

with DMA lll

2x Gigt

with DMA AMBA® Interconnect AMBA® Interconnect
Security

I—I—I—I AES, SHA, RSA
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FEHMNE - Lattice Semi

o LATTICE
[ ] |
Type Public
(NASDAQ: LSCCg) .
Industry Integrated Circuits '
Founded 1983, public since 1989 REFERENCE DESIGNS / DEMOS
Headquarters Portland, Oregon, Do::cc;on "‘o"i’z.‘i%'o'.'."' “o'!J&T:’ “umt::tot?:: . Tl::zleng cgg{::u:g sg::::tﬁ:gn
United States
45.527216°N SOFTWARE TOOLS HHH
- Neural Network Compiler _ i
122.926626°W RADIANT < <% BIAMOND '
TN MOF TR . . .
Key people Darin Billerbeck, CEO .CORES |
)
cues FPGAs, C?F?LDS ‘ CNN Compact Accelerator CNN Accelerator Ultra Low Power
Revenue $366.1 million (2014)!1] .
o HARDWARE PLATFORMS P ~ Small Form Factor
Net income A $48.6 million (2014)[” Mobile Development Platform N < ' Video lgtg;f;crepgl:tform Customizable
Number of ~1200 (2015)(1] S - Production Priced
employees
1 mwW, 5.5 mm?, 1bit, ~$1 1 W, 100 mm?, 8/16 bits, ~$10
Website www.latticesemi.com g/

- FPGATTW/E=. PLDITWE—

=
C EE T m:
- iCE (ttH#&/)\) . MachXO (M. ¥ EB) . ECP (&Eix. IiE)

o HJREIE: Power Manager. Platform Manager

o BTHEIE: ispClock

- %1t T HE: Lattice Diamond
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FPGAZIEIZITE R

» ZFIP Core: IR 2EMNZ IR UETIIPAIZ
» BEIRITRES: HTLE. I
» OhE: INgEFE. WE{FE. TestBench

V*T*E

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
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FIRIR - FHRTX

AW'\“

STEP FPGAFF R+t

INEDY FPGAZE I ZTHRES

X

FPGAK(ER ~ STEP FPGA{

BB/ stepfpgaboard

STEP/\YY R ERVFEFITEN—TFPGANTFEA
SO RIEIBEEIRIT, STEP/MHY RIITEE

o #ZMiR: Lattice XO2-1200HC
o #ZIUMR: Lattice XO2-4000HC
o #ZIDMR: Lattice XO2-4000 UEETR,
o 1ZVR: Altera MAX10M02/08

XEBCETSTEP/ N Y UFRE R, BT MEFPGANEXER .
WMR{RMIE T FA1R0 & STEP FPGAEXF AR, ATAMEFIE—F—% (s

— T IER R a

BB

, BMERBHFRE

1{E A ArduinoIn¥5FPGA

STEP FPGAFF R4t X

FPGA .
INEDY FPGASE S S5RF A RAEF

STEP FPGAIRE B R ~ 5E -

S R

stepfpgaboard / fpgalll B_#iZ4b 1223

fpgalil B _{#arduino¥n#%fpga

B5RRE, FARE?

FPGAEA—MIEE RENEAH I RIZZIES A, SMAFZEBERIIBIFERE, BENTIMTCESHIMCURRZENRZEFRIR, MEERERER EENBAR
EEBEH -HFEIXMN,

BABEBEFPGARERIEMIZITRERE, XFEGArduino—IRIRINFLANBRERF, B5EE, JEEREBR?

HAFETEMCU(Microcontroller Unit)FizfTHIZCPUEHZ, tbilintelf80514%, ARMHICortex-M#%, Arduinotf EFARIAVRIZE, & AES(K] B7ECPU Core
ROER &SR T FMEIFENIMNEER, NERTABNNASE K, ARPSEXOHMEBXFMCUBIML SR, FERUMOEE, MRBERIEE CHNBERFK
EHl—FMCU, BERXSA BXAEREANIE? IMNELSEEH, BMOZIMCULL ZRIRRES, BTG AMNERNIZISEEIFPGAR, {FRAFPGARNSERMZE
FRMEFEEERWE—HMCU, BBIARSEESFTENINZEBEMAK T — TN ESMLHIMCU, FENMZ A%,

iz PREF DK — —FP51-1T

Hel, EFPGARBEFZELZE—MERNMZE, BRAZSHBMCURIZEZFPGA] BEHIR, ttilAlterafNios Il XilinxIMicroBlazeH]LatticeRd
MICO32/MICO8, XLEEMZHATEFEH BB T EZRS, EFME—=FKBNPulseRain TechnologyfI/A ) A H IR 7T —A S 4 EERIMCUR
%% FP51-1T, ZBiZB2RET8AIAN80511A R, B I’i?/)tmxhﬂmscé’ém, HBEMMATIESE, KEDIELEIAI AR FHERISSI, F50a] ARRE
100MHzA £, PAZ AT EZISREF S PS1 RSB BB EAT T,

' RAERR, ERXAERER T OCD(OnN Chip Debugger- 5 EiAif) &R, PCEH RE@EIRS2321FOM eI LASLMER T&. 25T, M@l SIheE, X:

iz AR R EME T @3 Wishbone B4 3%, 7 Timer. SPI/I2C. UART. PWM. voice CODEC. microSD. Serial SRAMEIM&IED, AW AHEHREFER,
PulseRain Technologyi2{f 7 #BArduinofIiR K IFE MG R E, BziziEas|FPGAR o] A{EFArduino3k F &AFPGATY ,
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@ ® & zedboard | X (<) @ Secure https://reference.digilentinc.com/reference/programmable-logic/arty-a7/start
(= C  ® Not Secure ' zedboard.org Y 5% | )
ZA} D'G"..ENT Store Blog Forum Projects Documentation
A National Instruments Company

IA\VNET

Reach Further™

: - . Search Show pagesource Tools ~
Programmable Logic ~ Microprocessors ~ Instrumentation~ Pmods ~ Software - T pag

You are here:: Digilent Documentation / Reference ' Programmable Logic / Arty A7
Products Applications Support Projects Partners

Arty A7

" The Arty A7, formerly known as the Arty, is a ready-to-use development platform designed around the Artix-7™
/M IC ROZED /P | C OZED /U LT R AZED / U LT R A96 /Z E D BOAR D /M | N |ZED Field Programmable Gate Array (FPGA) from Xilinx. It was designed specifically for use as a MicroBlaze Soft

Processing System. When used in this context, the Arty A7 becomes the most flexible processing platform you
could hope to add to your collection, capable of adapting to whatever your project requires. Unlike other Single Reference Manual
Board Computers, the Arty A7 isn't bound to a single set of processing peripherals: One moment it's a
communication powerhouse chock-full of UARTS, SPIs, IICs, and an Ethernet MAC, and the next it's a meticulous Aft)’ A7
timekeeper with a dozen 32-bit timers. Artix-7 FPGA Development Board
Features

* Programmable over JTAG and Quad-SPI Flash
¢ On-chip analog-to-digital converter

e -——

Comprehensive and Integrated 1 Key Specifications
cyber securlty software solution St e < FPGA Part # XC7A35TICSG324-1L
for embedded applications. ‘9 : (XC7A100TCSG324-1%)
. - e Logic Slices 5,200 (15,850%)
v - Block RAM 1,800 Kbits (4,860* Kbits)
O P MOCANA DSP Slices 90 (240%)
DDR3 256 MB @ 667 MHz
Internal clock 450 MHz+
e Quad-SPI Flash 16 MB
Ethernet 10/100 Mbps
. . PEN . * (*A7-100 variant value in parentheses where
PRy nneeil | ORRgmES o different) " /. gh| BTl s A
CARd? Ll = e @ Er T L RN, RO, Connediivrey anatrpbaraifa 1=~ 12
Getting Started Community Projects oo “ Biecee TN i Pmod Connectors 4
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@® https://www.nandland.com/verilog/tutorials/index.html|

rome Verilog Tutorials and Examples
The Go Board

FPGA 101 Verilog Tutorials

VHDL « Introduction To Verilog for beginners with code examples
Verilog « Always Blocks for beginners

» Introduction to Modelsim for beginners
« Your First Verilog Program: An LED Blinker
» Recommended Coding Style for Verilog

YouTube Channel

The Go Board

Verilog Reserved Words (Keywords)

 Always Block

« Bitwise Operators

» Case Statement

« Concatenation Operator { }

Only $65
y$ » Conditional Operator (?)
Now Shipping! « ForLoop
« Forever Loop
Order Now ;
e Function
» Logical Operators &&, ||, !
Ad closed by . Redu'ctlon Operators
» Relational Operators
Google

* Repeat Loop

Stop seeing this « Replication Operator { }
ad « Shift Operator <<, >>

+ Task
Why this ad? « While Loop

Verilog Modules

=] T3 fpgadfun.com - 12C

X

¢ C @& Secure https://www.fpgadfun.com/I2C.htm!|

FPGA projects -
Interfaces

RS-232
JTAG
12C

EPP

SPI

SD card
PCI

PCI Express
Ethernet
HDMI
SDRAM

FPGA projects -
Advanced

Digital oscilloscope
Graphic LCD panel
Direct Digital Synthesis
CNC steppers

Spoc CPU core

fpgadfun.com ...cu e

12C

The I12C bus is a simple way to connect multiple chips together, in particular FPGAs/CPLDs.

12C
s A
12C 8-bits
8,
e [ e
FRGA or CPLD
I2C project

1. An overview on 12C
2. An example of 12C slave (method 1)

3. An example of 12C slave (method 2)

An example of 12C master

5. A logic analyzer, to capture live I12C transaction and spy on the bus
...hot ready yet

Links

-

« The I12C specification.

« An application note from Philips discussing in depth multiplu(” * yezas

« An I2C FAQ page.
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