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Introduction to Cores

* A core is a ready-made function that you can
instantiate into your design as a “black box”

» Cores can range in complexity
— Simple arithmetic operators, such as adders,
accumulators, and multipliers
— System-level building blocks, including filters,
transforms, and memories
— Specialized functions, such as bus interfaces,
controllers, and microprocessors

» Some cores can be customized with parameters

&
=
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Benefits of Using Cores

+ Save design time
— Cores are created by expert designers who have in-
depth knowledge of Xilinx FPGA architecture
— Guaranteed functionality saves time for system
verification

* Increase design performance
— Cores that contain mapping and placement information
have predictable performance
— The data sheet for each core provides
performance expectations
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Available Cores

* LogiCORE™ solutions
— DSP functions
* Time skew buffers,
FIR filters, correlators
— Math functions
« Accumulators, adders,
multipliers,
integrators, square
root
— Memories
 Pipelined delay
elements, single and
dual-port RAM
» Synchronous FIFOs
— PCIl master and slave
interfaces, PCI bridge

JogiC: QRE
(Free)

AllianceCORE™ A"igggﬁg
solutions -
— Peripherals
* DMA controllers
* Programmable
interrupt controllers
 UARTs
— Communications and
networking
« ATM
* Reed-Solomon
encoders /
decoders
* T1 framers
— Standard bus
interfaces
« PCMCIA, USB

(Not Free)
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CORE Generator System

» Graphical User Interface (GUI) allows
— Access to the cores themselves, with
— Customizable parameters (available for some cores)
— Data sheets

* Interfaces with design entry tools
— Creates graphical symbols for schematic designs
— Creates instantiation templates for HDL designs

* Web access from the Help menu
— IP Center contains new cores to download and install
* Provides access to the latest cores

— Direct access to
* http://support.xilinx.com
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CORE Generator GUI

Select Core Type

{1 Basic Elements

{2 Clocking

{2 Communication & Networking
{2 Digital Signal Processing

{23 Math Functions

{2 Memaries & Storage Elements
{232 Standard Bus Interfaces

34 Xilink CORE Generator

File Project Core Tools Help

0 = | Current Praject |U\traming\desper. A werllogisynith_lak j ‘ 9 | & =

Wiew Catalog Ihy Function LI
Target Famil: NE Virtex2P Contents of: Communication & Networking = Telecammunications

[0 235‘5 E\emetr_ﬂs & Networki = Name | Type | WVersion |\y|§§-|\¥|€y|l§?| Wendor Status
- Communication & hetworking 1024 Ghanne ADFOM - 25 Arnphion Serml..
[E— __1Asynchranous Transfer Mode

* ) Building Blocks 16 Channel ADPCM * * Amphion Semi..

221 Encryption-Decryption 256 Channel ADPCM * & Amphion Semi..

2 Error Correction 512 Channel ADPCM * . Amphion Semi

21 Ethernet 7E8 Channel ADPCM * . Amphion Semi

& LVDS [ADPCM32 @ Hiling, Inc

B comrnuniaiions <[ [lECDOETLIte Bluetaath b * * Mewlogic Tec...

‘ _"—I Conwolution Encoder LA A Hiling, Inc.
\Generatef \ﬁs
H \wme | Core Mame \ | Wendor | Generated |

Core type, version, device

Cores organized by function, |
support, vendor, and status

vendor, or device family
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Customize cores with Parameters

| Contact information for vendor

’ Core Overview ‘

Web Links

Parameters

to customize

the core

{8 wieh Links |

m’chﬁ Dual Port Block Memory

CompanentName  [ram_core

Memory Size

—ADDRA  OUTH

—DINA RFDA|
B 3048
- ol Width A Valid Range: 1.266  Depth A Valid Range: 2.262144
—ENA width 8 [a - Depth B 2048
—sINITA

—NDA

—clka FortA Options
—ADDRB
— Configuration  C ReadAndWiite @ Write Only  Read only
—WEB Wiite Mode @ Read Aflerrite " Read BeforeWrite ¢ No Read On Write
—EnB
— kg FortB Options
—nD
—cLke Comfiguration € ReadAndWite itz Orly & Read only
Write Mode: C ReadAferrits  C ReadBeforeWrte (NG Raa GRS

“Bark | Next= Page 1 ofd

Generate Dismiss Datashect® | Versioninto. | I Display Gore Foatarint
7

Data sheet /
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Documentation : CORE Data Sheets
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HDL Design Flow for Core Generation and Integration

Generate core and produce:

— Instantiation template files (VHO or VEO)

— Netlist file (EDN)

— Behavioral simulation wrapper files (VHD or V)

Instantiate the core into your HDL source
— Template provided in the VEO or VHO file

Wrapper files enable behavioral simulation

— Analyze the wrapper file for each core before
analyzing the file that instantiates the core

* Synthesize and implement using Netlist (EDN)
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Open Cores Website
« OPENCORES.ORG
— http://www.opencores.org/
— Open souce Fle Edt MView Favorites Tools Help R
cores in VHDL [Q>+-Q - ] & G| Pseo Jgromns @ (- 15 1 -| el il B
and Venlog Address [] hitp: fwww.opencores.org/brawse. cg/by_category?fiter I=status_beta-+status_stablefiter2= | EJeo | Links *
source form Google- | =] Boseachweb - | Fho103blocked | [ Options
o ¥ = pvm(erfrlar\dwj
° ArlthmetIC DPRES.DRE e
Y H LOGIN ::: RECOVER PASS ::: GET ACCOUNT
R E:/I(I)(irp?’gr(.:oecseszsl’grs By category :: Last updated :: Last created :: Most popular :: Best rated
« Communications | .22 Projects by category
+ Crypto = We use 2 few icons to help dentiy projects:
« DSP Polls Indicates new project, that has been added in the last 30 days.
* Memory [EBE] ncicates & WISHBONE Complint Core
AM BA bus : % HowTo Click on category to see only its projects . B
L1 |f
& © Internet
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Open Arithmetic & Microprocessor Cores

Arithmetic
— Dividers
— CRC

Eile

eaa:k - @ - |1L| \E"‘ ;j /f] Search \jt(FavuntEs [ 5

Address |2j https /fwww.opencores.org/browse. caifby_category?filter 1=status_beta+status_stable&filter2=

Google - ~| &% search web ~ | £ 2109 blocked

Edt  View

Favorites

2} OPENCORES.ORG - Microsoft Internet Explorer

Tods el

- w3

ELE
] options

Links *

~ FFT

Micro-
processors
RISC
Z80
32-bit
16-bit
ARM
miniMIPS

Tools

® Search
® CVSGet

More

® Wishbone

& Perlilog
e EDA tools
.

OpenTech CD

Arithmetic core
CORDIC core

DCT - Discrete Cosine
Transformer

5x4Gbps CRC generator

designed with standard cells
ﬁ

Single Clock Unsigned Division
Algorithm
Hardware Division Units

radix 4 complex fft
CF Cordi

CE FET

CF Floating Point Multiplier

Unsigned serial divider
HCSA adder and Generic ALU
based on HCSA
PYRAMID Integer Multiplier unit

HIERARCHICAL Integer Multiplier
unit
Viterbi HDL Code Generator

Microprocessor
Mini-Risc core
Plasma - most MIPS 1{TM)
opcodes
OpenRISC 1000

OpenRISC 2000
SXP (Simple eXtensible Pipeline )
Processor

2eMB
Yellow Star

RISCSx
OpenCores54x DSP
RISC Microcontroller
T80 cpu

I51 mcu

risc16fg4

AX8 mcu

PPX16 mcu

Tvso

AVR Core

ASPIDA sync/async DLX Core

&

@ Intenet

Bl

CSE 566 — F’'04 — John W. Lockwood

University in StLouis

153

Open Communication Controllers Cores

Communications

— Ethernet
10/100 Mbps

— HDLC

— UART

- USB 2.0

Other

— Random
number
generator

— Interrupt
controllers

File

3 OPENCORE:
Edit

Qe - @ - %] [@ (D POseasn g ravores €2

view

RG - Microsoft Internet Explorer

Favorites  Tooks  Help

-l - ) ol B 3

Address [{€] http: fuaw.cpencores.orgjbrawse. corby_category2fiter L=status_beta+status stablesfiter2= | EJeo  Links >
Google - ~| & searchweb - | Gh2109blocked | i options
Communication controller Cou Generator [

|

Ethernet MAC 10/100 Mbps

General-Purpose 1/0 (GPIO)
Core i

HDLC controller
ntroller core
DA

TDM controller
Serial UART

UART 16550 core

USB 2.0 Function Core

Stepper Motor Controller
ﬁ

125 Interface

E1-G.703,G.704.6.706

framer/deframer

SPI controller core

Reverse CDMA Access Channel
Controller
otocol Controller

USB 1.1 PHY

Simple Asynchronous Serial
Controller [done]

Systemes

systemos
16 Bit Microcontroller
Dats Flow Processor

JOP: 3 Java Optimized Processor

T48 pController
Arm core

Wishbone High Performance Z80
ﬁ

miniMIPS

Educational RISC Processor

Other
SoC Debug Interface

JTAG Test Access Port (TAP)
PWM/Timer/Counter (PTC) Core
boundaries

SystemC/Verilog Random Number
Generator i

Simple Programmable Interrupt
Controller

PS2 interface

]

@

® nternet
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Open Crypto and Controller Cores

OPENCORI

R

» Cryptography
— DES/3DES

Fie  Edit

Q= -O- I

view

Faverites

rosoft Internet Explorer

Todls  Help

&) | Dseren Soraenes €] (2- 00 - [ el f B

Address [&] htw:/f

— AES ...

ww. opencores.org/browse. cgifby_category?filter 1=status_beta+status_stable&fiter2=

Google - ~|| &% Search Web - | £12109 blocked

8e
[#d options

Bus Controllers
— Wishbone
— AHB ...

Memory
Controllers
— SDRAM
— DDR. ...

System
Controllers
— PCI

Coprocessor
Eloating Point Unit

CF Reconfigurable Computing
Array ﬁ

WISHBONE Conbus IP Core

Wishbone System6800/01

Complete SoC based on C-NIT

Crypto core processor
DES/Triple DES IP Cores Arm core

Twofish Core System09

SystemC/Verilog AES WISHBONE Builder

SystemC/Verilog DES system0S5
AES (Rijndael) IP Core WB/OPB & OPB/W8 Interface
Wrapper

Basic RSA Encryption Engine
hb system g t
Basic DES Crypto Core
System controller
AC 97 Controller IP Core

SHA cores
SystemC/Verilog MDS

DSP core
Biquad IIR Filter Core
Low Power FIR Filter
CF FIR Filter

OCIDEC (OpenCores IDE
Controller)

Memory Controller IP Core

BCI bridge
RS232 system controller

ECC core
Reed Solomon Encoder
CF LDPC Decoder
Video controller

Library LCD Driver
Random Number Generator
VGA/LCD Controller
Library.

Wishbone Monitor Controller

Memory core

Paramalarisable DEAM modal Video compression systems

& ® Intemet
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Annotated VHDL source on SourceForge

* Open source ARM VHDL model
— http://cfw.sourceforge.net/build html/vhdl/index.htm

Untitled Document

Microsoft Internet Explorer

[} We bsite File Edit View Favortes Tools Help e
. d GBack > ) \ﬂ @ :j /IV\JSEan:h \;‘}/Favnnhes & o = - | effi ﬁ 3
prOVI eS Address [] http://civ.sourceforge.net/build_htmjvhdindex.htm =] Go | Links »
access to Google - ~| @ searchwieb - | b 2108 blocked | B Optians
= bui - 5 64_all; Y
VVHDL atefie [ | e H
Makefile.c use work.leon ce.all; J
¥ config use work.tech mep.all;

source
code

— Color coded
syntax
— Hyperlinks

extract.pl
scanconfig.pl
trans.pl
config.h
dumpdata. txt
T0g.TXT

soft
makefile
# cder
doc

modgen_depricated
Hsim
tbenchsoft
=yn
= vha1
Makefile
Earith
Eent
arith_cnt8.vhd
arith_cnt_comp.vhd
Earm
arm_comp. vhd
arm_prac.vhd

&

use work.int.all;

use work.zzm_comp.all;

entity armin_rrstq is
pore (
rst
el
elkn

s

1
end armiu_rrscq;

architecture rtl of ammiu_rrstg is

-- regfile generic map

constant RRSTC ABITS : integer
constant RS COUNT : integer

type armiu_fwddata type_s is arzay
type armin_rrstq_tp tvpe is record
min_rrstg_tvp out;

(natural range <

o

4 Internet
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Washington University FPX Cores

« Layered Internet Protocol Wrappers
— Process packets directly in hardware at Gigabit/second rates

« TCP/IP Protocol processing wrappers
— Process millions of traffic flows in hardware at Gigabit/second rates

» Bloom filters
— Find thousands of strings anywhere in data
— Find longest matching prefixes of packets

* FP-Grep & FP-Sed
— Search for Regular Expressions with wildcards

* Internet Worm Detection
— Find malware passing through a network

» Switching and routing cores
— Route traffic between FPGA components

¢ More information
http://www.arl.wustl.edu/arl/projects/fpx/reconfig.htm
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License Requirements for Cores

+ Commercial Cores
— Integrators pay to use the core (per core or per copy)
— Authors receive royalty for use of core

+ BSD-style license
— No warranty
— May be distributed in binary or source form
— Authors must be acknowledged

*  GNU Public License (GPL)
— All modifications must be distributed under the GPL
— Cannot take away rights to access a modified version of core
— If you use an item under GPL item, you MUST distribute all
information about it and NOT prevent others from redistributing or
modifying it.

« Washington University FPX cores
— Free for non-commercial use (i.e., university research)
— License required for commercial use (i.e., product sales)

* Other licenses
— Depend on the terms set by the author(s)
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