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Agencdz

Quartus Il Limited Edition

PCI32 Nios Target

Nios Ethernet Development Kit (NEDK)
Microtronix Linux Development Kit (LDK)
Nios 2.0 /
Competitive Landscap
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Quartus Il Lirnltecd =cition
Provides device compilation for Nios Development Kit
customers

Feature set based on Quartus I . with some
extra features to support Nios

TCL scripting

LeonardoSpectrum synthesis for Nios core

Development kit-specific devices:~
EP20K200EFC484 — Used in ND 7
EP20K200EBC652 il
EP20K100EQC240

See

Provided to all Nios custo,”: 34 St2 °g In Beptember
Shipped to all current-Nioé

Shipping today with all e
Development Kits o

System-On-a-Programmable-Chip Solutions” ®



https://go.altera.com/extranet2001/products/literature/mb_2001/mb_411.doc
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Quarius Il L= ey Points
Current Quartus Il subscribers do not need to
install Qll LE

Obtaining License Files

Altera sends an email that includes a new license file
for QIl LE to all current Nios customers.

Quartus Il v1.1 enabled through October 31, 2001

Quartus Il Limited Edition enabled to eternity

The QIl LE shipment also mcludes epr|C|t mstructlons
how to obtaln a Ilcense onllne‘ f——2—2/ o/,

Answer: You don't

Quartus Il LE is shlppe "

upgrades only N\’ n YA
System-On-a-Programmable-Chip Solutions™ "~ = ®
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Nucleus PLUS by ATl

Nucleus PLUS Evaluation CD included in
Quartus Il LE shipment

Popular embedded RTOS
Used in thousands of applications

Small memory footprint and mlnlmal CPU
overhead N7,

Source code

No royalties

More information: =~
www.accelerated'f%

System-On-a-Programmable-Chip Solutions™ > ®
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AROS oy Snugyo Design

Tecnnologles
KROS “Preview” CD included in Quartus Il LE shipment
Full release in October
Embedded RTOS
Supports POSIX API
Very small memory footprint
Source code
No royalties B
$5000 Per-product Ilcense -'
More information:

System-On-a-Programmable-Chip Solutions™ N\ 2
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Arrinal By Viosort

Evaluation CD included in Quartus Il LE shipment

Complete Integrated Development Arribb=al
Environment (IDE)

Edit, Compile, Download, Run ,Debug

Fully integrated mixed-mode, source-level C/C++
debugger

First vendor to support Nios'2: O QD: ebug
For more information:
www.Vviosoft.com

Embedded Edition
For Application / Standalone Development

System-On-a-Programmable-Chip Solutions™ " =
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PCI32 J\JJJ Target MegaCore®

Fl chll fﬁ% ace to Nios via Avalon™ Bus Bridge
Nios System Builder Interface
Behavioral Simulation Models
PCI Testbench for PCI32 Nios Target Core

Low-Level Driver Routines in C Source Code for Nios
Embedded Processor | --

Reference Design for Use with Nlo
Processor | =
Complete Documentation’

List Price: $2,495 /
Available: Oct 2001

System-On-a-Programmable-Chip Solutions™ "~ =



PLD World Korea 2001

PCI52 Nios Target Arcnlieciure

Simple, Integrated Bridge Solution
Includes Optional PCI Host Bridge Capability
Implemented as External Peripheral to Nios Processor
Approximately 3,000 Logic Elements (LEs)

Nios
Processor 32-Bit
Avalon
Target
Avalon Interface
Interface
Peripheral

System-On-a-Programmable-Chip S

Up/Downstream
First-in First-out
(FIFO) Buffers

Interrupt
Controller

PCI
Agent
32-Bit, 33-MHz
Master/Target
PCI Interface
PCI
Agent
Host Bridge with
Arbitration Logic
(Optional) Alternate
Host
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Nios aystem Builder

Simple, Integrated Design Entry
Steps to Instantiate PCI32 Nios
Target

Download the PCI32 Nios Target
From the IP MegaStore™ Site

Start the Nios System Builder

Select PCI32 Nios Bridge from
Drop-Down Menu

Parameterize PCI Bridge -Options

Specify Avalon Address Space &,
Interrupts 7

Connect Core to Avalon Syst" .
Block .
Compile Project in Quartus®
Software BN

for connecting a device which

System-On-a-Programmable-Chip Solutions™ N\ S ®
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PCI32 Nios Target Testoench

Complete Verification Suite Included
PCI Bus Functional Model

Open Source VHDL & Verilog
Testbench Modules

KL ko Nios

Testbench Modules

MegaCore®

PCI32 Nios Target Soft Embedded
Function Processor

Custom
PCI Agent

\[&

System-On-a-Programmable-Chip Solutions Sl = ®
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PCI32 Nios Target Acdc-On it

Kit Contents
PCI32 Nios Target MegaCore Function

PCI Daughter Card for Nios Development Board
Universal 32-bit Edge Connector & 5V PCI Slot
PMC Connectors to Nios Board

Hardware Reference Design

Price: $2,795

Availability: Late Q4 2001
'
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PGl Core C

PCI/MT32 (32-bit, 66-Mhz PCI)

”»

Fully compliant “general purpose
PCI core

Master/Target PCI
Parameterizable

Host bridge functionality
Testbench included
Behavioral models included

Support for up to five (5) base
address registers (BARS)

Complete access to all local-side ||

signals
$8,995

System-On-a-Programmable-Chip Solutions™ "

Cornparison

PCI32 Nios Target (32-bit, 33-Mhz PCI)

Fully compliant “Nios-only” PCI
core

Master/Target PCI
Parameterizable

Host bridge functionality
Testbench included

Behavnoral mode|s included

j """.--.-base address

Y Avalon bus




Nios
Ethernet Development
Kit (NEDK)
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Mlos =inernei Develooment £t

C-language network protocol library
Source code
System Builde

Interfaces N
MAC/PHY c T
NEDK doe S N

/ §
R
N MY

: NEDK i
Development K

User must h

System-On-a-Programmable-Chip Solutions @I_] =
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r) .

2aluies = DasSICS

C libraries to implement network protocols for
embedded systems
OS not required

Compact memory and processor requirements
20KB of memory for code
8KB of memory for data
Nios timer peripheral

Parameters to easily conflgu
Optimize code size r
Optimize run-time memory

System-On-a-Programmable-Chip Solutions™ = A ®
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reziurses — Proiocol Suooori

protocols:
Raw Ethernet
Address resolution protocol

N
(ARP) ICMP UDP TCP
Internet protocol (IP)
‘ V

Internet control message
protocol (ICMP)

User datagram protocol
(UDP)

Transmission control
protocol (TCP)

Similar functionality to UNIX".
“sockets” C routines .

User can open connectionss
and send data with only.a_ A F

few lines of C code
System-On-a-Programmable-Chip Solutions
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Plugs

“Plugs” is the library of C network functions that
ships with NEDK

Very similar to UNIX “Sockets” functions

Provides all the necessary tools to
Communlcate data over Ethernet

System-On-a-Programmable-Chip Solutions™
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Wnat clo you get in ine 00?7
Hardware:
NEDK Daughter Card. Mounts on NDK Dev Board.
Ethernet cable & cross-over adapter
Support for both NEDK-to-LAN and NEDK-to-PC connection

Installer CD-ROM
Software tools: System Builder Nios Ethernet Peripheral
Embedded software: Network Protocol lerarles
C Source Code ‘¢ o
Software reference appllcatl Jom
Hardware reference deS|g;{;;'..
Networked Nios platform fu NS S

Documentation:
Nios Ethernet Developmen" _
http://www.altera.com/literature/ug/ug) [0S

System-On-a- ﬁ'ggljlrl' m’rgg go orlr?ertoe

Internst Core
Protocols
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Potential NEDK customers

Designers of simple, networked devices

Want network connectivity, but don’t want the overhead of Linux
for network functions

OS not required
NEDK is perfect to enable a Nios system to communicate system
data over a network

Systems that require remote programming over network

Reprogram flash (including/Nios design!)@nd IVIAX dewces in the
field without physical human |nteract|r_ e 4

Altera can give out reference desig |r &

standard

serial cable

In general, Ethernetis a m

Ex: GERMS monitor e
to the Nios Development 2A

¥ communication
uch faster data download

System-On-a-Programmable-Chip Solutions™ "~ - i @
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Orcdlering Information < SUpoort

NIOS-EDKX

$495

Available NOW
For support:

Altera Applications

Apps is first point of contact. May
Apps A

Provides install & basic ‘ge
Design support for Altera
Excalibur Applications

Support for in-d_ep_th."'“"" oS BSues with Ethernet

 referred to Excalibur

System-On-a-Programmable-Chip Solutions' NS
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Mlos Linux Daveloornent (LIt (LD¥)
Linux for Nios!
uCLinux ported to the Nios processor

Complete hardware and software platform that

enables Linux development straight out of the box
A Linux prompt in 30 minutes, or the source code is free!

Not a “Linux for

Dummies” platform

Designed & Produced
by Microtronix

llllllllllll

,#; #-' e e
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LCLInuX  (*You See Linux”
Derivative of the Linux 2.0 kernel

Developed for microcontrollers without Memory
Management Units (MMUSs)

Offers the traditional benefits of Linux:

Stability, built-in network capability, file system support,
large community of Linux developers

Small memory footprint (...for a Lintix system)
Runtime memory required for T;,.i;-:e'rnel + / fp.pllcatlon
As low as 1 MByte I " .
Large compared to typical em ,

Internet-ready embedded:__;_ \
Network protocols builtdn
Open Source. No Ilcensf f' 5%

: maII for Linux

System-On-a-Programmable-Chip Solutions™
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Microtronix

Established design and consulting firm for

software and hardware
ACAP Partner

Extensive experience in telecom hardware

design and embedded Linux

Provide in depth support and consultlng

Device driver development Jeal-time embedded su

PLD design, specializing in Altera
Embedded Linux development

Kernel - level development 4
Application deS|gn and developmen__ '

System-On-a-Programmable-Chip Solutions™ " =
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Wnat clo you geti in ine LDA OJA

uCLinux kernel source code

Three daughter boards to enable

Linux development on NDK board
Memory Expansion: SDRAM & flash

OS Support: Real-time Clock & IDE
interface (IDE interface support coming
soon)

Ethernet Connectivity: Same card as
NEDK daughter card with CS8900A & RJ-45

Serial Y-cable for debug

: LDK Requires NDK
dev board as base platform!

Software & reference application’.
Web server /,
Linux command shell © "4 &=
uCLibC & Kernel open source’.

Hardware reference design &

Linux works out of the-box,

Quartus Comﬁlle necessary: " 7 =k
System-On-a-Programmable-Chip Solutions — :
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Potential LDK Customers

Embedded Linux system developers
Customers creating network-enabled products

Customers who traditionally use a home-grown OS

They probably don’t want to keep supporting a proprietary OS
They’re used to having access to source code
Won't get it with VxWorks or other closed-source OS

They're used to bugs being fixed |mmed|ate|y
“Penny pinchers” /4
VxWorks is expensive stuff -]
No Royalties for Linux —~

Mention Nios & uCLinux to
“We can do Linux’ is-a strong ios platform

Not everyone needs to-doikind: l gyone wants to know you
can . 90 z

System-On-a-Programmable-Chip Solutions™ e ®
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Wno prooaoly doesn’i nesc LDLY

Tiny embedded systems with litle memory &4+ T@js8
uCLinux needs at least 1MByte

Designers who want to install and have a working system
on the same day

Combining the perfect Linux Kernel feature set s not a
trivial task o

Developers who need an RTO
Linux is not an RTQS

Some real time kernel

System-On-a-Programmable-Chip Solutions” . = ®
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Orcdering Inforrmzation
NIOS-LINUX-KIT

$2,495
Shipping NOW

(o

System-On-a-Programmable-Chip Sohﬂiﬁ?
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SUDDOIT
Altera Applications
Apps is the front line of support for LDK
Apps will provide install & basic “getting started” support

Altera supports LDK to the point a user gets a Linux prompt
Support for Altera devices

Microtronix
30 days install support 77—
Go through Altera Applications firs d to MVicrotronix.

$4000 if purchase within 30 d.

Unlimited email support, nextbusir
Six phone support incidents,:-:ﬁ)-‘é
GNUPro Support \
Upgrade Subscription —Linux ana
Other support options —
System-On-a-Programmable-Chip Solutions™" "~ = SHhis o
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support Flow

There is a detailed support flow to guide Apps Engineers to a proper
solution, or to pass customer on to Microtronix

Diagnose Problem Category

6. Linux Startup Problems

PGes the logv
prompt come

up?

oes login
prompt come

up?

Hit Enter while in
terminal mode

Linux kernel start
up problems

Linux startup
prblems?

Yes )
Yes <4 Yes

Make sure the "C"
in "uClinux" is
NG — capitalized,
password is case
sensitive ®

an you logit
using the
password
"uClinux"?

an you logi
using the
password
"uClinux"? 2

Yes

No
] Yes ¥

ios core
loading
roblems?

Power cyclete
beard, try logging
in again.

If you are ableto
login and there &

still a problem, this
problem is
probably beyond
o Il ez vl s s e 1 el | :
®

5wl |0l ors Telmllascnn & 4]

BT

System-On-a-Programmable-Chip Solutions
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uCLinux / Linux Resourc

(L‘

-
2

Up-to-date, embedded-focused Linux info

Official uCLinux homepage, but a little out-of-date

Offers a fuII range of Linux-related books

System-On-a-Programmable-Chip Solutions = ®


http://www.linuxdevices.com/
http://www.linuxdevices.com/
http://www.uclinux.org/
http://www.uclinux.org/
http://www.oreilly.com/
http://www-106.ibm.com/developerworks/linux/library/l-emb.html?dwzone=linux
http://www-106.ibm.com/developerworks/linux/library/l-emb.html?dwzone=linux
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Slmple Cormparison

ATI Nucleus uCLinux KROS
$12,000 for Basic
OS; Accessories
(networking, etc)

cost more.

$2,495 for LDK & source $5,000

: Open source. No royalties. Cost :
. . |
Per-product license of LDK is not for the OS. Linux Per-product license

Business
fee. Source code. fee. Source code.

Model : profit model is based on senice & :
No royalties. No royalties.
support.

Real Time Yes No Yes

Mt?mory 20 KB and up 1 MB and up 7 KB and up
Requirements

Altera for install support only.
Accelerated Microtronix or 3rd party Linux Shugyo Design

Technology Inc Consulting for Linux design & Technologies

devel support.

Support

System-On-a-Programmable-Chip Solutions
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- o o2, )
Glossar Vi
MMU — Memory Management Unit

A hardware block in complex microprocessors. Helps the CPU manage complex memory
addressing schemes (Mapping virtual memory addresses to physical addresses)

Enables multiple programs to execute at the same time, and protects against illegal memory
accesses. Especially helpful in OS-based systems.

Nios doesn’t have an MMU. uCLinux is developed for MMU-less architectures.

RTOS — Real Time Operating System

An operating system that can process “mission critical” tasks within a guaranteed maximum turn
around time. (VxWorks)

Ex application: Car braking system, or industrial machinery motor control

Kernel — “Linux kernel”

The lowest level software that runs on a processor. Interfaces d|rect|y W|th the hardware.
Implementation is hardware dependent. - / O y

Provides a conS|stent platform- mdependent lnterfaC,_,

f|Ie system or a network interface.—They
DMA — Direct Memory Access

from memory to a peripheral) without usih. AMcally “steal” cycles from the
CPU, because both the CPU and the -DMA ca P bus at the same time.
However, data is transferred much faster. thanUsifig every byte of transfer.

Nios —
Nios is not an acronym. Gotcha!

System-On-a-Programmable-Chip Solutions” ®
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Nios 2.0

Optimized Data Processing
Custom CPU Instructions
>2X Acceleration (e.g. MAC, MP3, Bit Swap)
Optimized Data Flow
Simultaneous Multi-master Bus Capability
Gbps Throughput
On-chip Debug & Hardware Trace
Smaller Faster Nios CPU| |

For all users present a__ nd
subscription starts:-from-A

System-On-a-Programmable-Chip Solutions™ "~ A =
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Lustom Instructions
Custom Instructions Augment Nios Instruction Set

Integrated Into Nios Development Tools
System Builder Design Tool Handles Op-code Assignment

Generates C and Assembly-language Macros

Application Examples

Data Stream Processing (EG \
Application Specific Proce Ssing | udio ecode)

Software Inner Loop Opti

System-On-a-Programmable-Chip Solutions™ - = A ®
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Custorn Insiruciion Slock Diagrarm

Extends Nios Instruction

Set :
Up to 5 Instructions Your
System Builder: CESELH
Adds User Logic to :
Nios ALU

Assigns Op-Code

Generates C &
Assembly Macros

System-On-a-Programmable-Chip Solutions
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Three Levels custornization

1

Combinatorial

Multi-Cycle

v Parameterized

System-On-a-Programmable-Chip Solutions ™" =] . IVl



PLD World Korea 2001
Rezl Custorn Insiruction =xarmoles
MP3 Audio Decode

Nios MP3 reference application implemented a crucial MP3
multiply-shift function in Custom Instruction

Enabled real-time MP3 decode at 33MHz
Achieved >2x increase in actual performance at 33MHz

Endian Conversion

Swaps byte order in 32-bit word
[DD CC BB AA] to [AA BB G| DY,

Commonly required when transferrmg ..r. bety ""'f"’?s"-syst_ems

1 cycle using custom mstructlon 20-40ic gnormal RISC
instructions gl | N
glCu @M instruction cay

ramatically increase systeg
performance, regardless
/u of Fmax

ustom instruction alwa
reduces code size

. -.__' ez D
System-On-a-Programmable-Chip Solutions - = A ®
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simultaneous Multi-Master Bus

Allows multiple masters on a single Avalon bus

“Unlimited” Number of Bus Masters

Masters can be active simultaneously as long as they don’t access
the same slave - “Slave side arbitration”

Only possible in PLD processors!
“DMA on Steroids”
Simultaneous CPU & DMA Operati

High-Performance Data Flow _ I
Peripherals Get Direct Acq:

Easy to Build
System Builder Gener

System-On-a-Programmable-Chip Solutrons-' -
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Nios 1.0 Bus Architectur

(L

Nios CPU

Avalon Bus

®

' d (
4 o
Program - | ¢

S~

Memory

(o T W
- : = -}\ﬁg}\ A = A g |fr f H D |
System-On-a-Programmable-Chip Solutions = o JWIALIE
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Traclitional Data Flow for Multi=Mastaers

Direct Memory Access (DMA)
Processor Waits For Bus During DMA

/i

System CPU 100Base-T
(Master 1) (Master 2)

ik Bottleneck
DMA Bus Arbiter 7774 o1 EENEER RIS
J——0 =", Which Master Has
Access To Shared
Bus

Program
Memory

System-On-a-Programmable-Chip Solutions™ "~ - = A ®
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Sirmnmultanzous Multl=Mastar Avalon

Master 1
(Nios CPU)

I »)

Avalon Bus

/10 /O
Program 1 2

Memory

System-On-a-Programmable-Chip Solutions™

Lo
=
¢

Master 2
(100Base-T)

Avalon Bus

Schemes
= Round Robin

= Priority Based
= User Defined
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simultaneous Multi-ilaster Bus

Master 1 Master 2 Master n
(Nios CPU) (100Base-T) (100Base-T)

I D

MuIt| Master Avalon

Avalon Bus Avalon Bus Avalon Bus

Arbiter Arbiter

Program
Memory

System-On-a-Programmable-Chip Solutions = ®
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sSimultaneous Multi-Master Bus

Master 1 Master 2 Master n
(Nios CPU) (100Base-T) (100Base-T)

I D

Fetch Code - Receive Packets Send Packets

Avalon Bus Avalon Bus Avalon Bus

Arbiter Arbiter

Program
Memory

System-On-a-Programmable-Chip Solutions - ®



PLD World Korea 2001
DMA Peripheral
Provide Bus Master Capability to Any Nios

Peripheral
DMA Peripheral

Master Port Master Port

)

Start Addr Start Addr

# Bytes # Bytes

Control Port

System-On-a-Programmable-Chip Solutions
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DA Peripheral

Master 1
(Nios CPU)

I D

DMA

Avalon Bus Avalon Bus

r
- . .
" VAW 4

Arbiter

I/O 0 Fol| 4
Program 1 2 Rio

Memory

Y B

Av' UL

System-On-a-Programmable-Chip Solutions” o JWN Al K
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)

Systearn sullder Tool

Automatically Configures System
Processor
Peripherals
Memory

Builds Custom Bus
Master / Slave
Arbitration Priorities
Unlimited Number
of Bus Masters

Generates System
VHDL or Verilog

System-On-a-Programmable-Chip Solutions NN
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Price & Avallaollity
Price:
All Nios Users Get Upgrade at No Cost
Nios 2.0 Features Included in $995 Kit

Avalilabllity: Y
Alpha (to FAES) = October
Beta (to Limited Custon offernber 21
Upgrade Postedon’ 2cember 6
Upgrade to Custo""_'g ver 17

System-On-a-Programmable-Chip Solutions™ = - = A ®
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Microconiroller Cornpeiliion
Companies Now Using Nios Formerly Used
Products Such as:

Motorola (68000, 683XX, MPC8XX, 68HCXX)
Intel (1960, StrongARM)

Hitachi (SHX, HX)
Philips (XA)

Zilog (£80)

Many (8051)

System-On-a-Programmable-Chip Solutions™ ® |
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Embedded Market Overview

ASICs
& Network
Processors

PowerPC _%iif;

MIPS Lc QTE

LOGElES

System-On-a-Programmable-Chip Sol
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WMicrocontroller Market Drivers

In rank order * I
Software Developmeq'?

Price 21
Available /O (Pe
Speed |~
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Microcontrolier Landscape

32-Bit Microcontrollers

Nios -32 Hitachi Intel Motorola Motorola Motorola
SHX i960 683XX M-CORE PowerPC 8XX

$4 - $42 $25-§100 $10-$50 $5-$100 $10-$25 $50-5100
32 Blt 33 10 80 60 to 200 10 to 100 10 to 33 40 to 80

16-Bit Microcontrollers

Motorola Motorola Philips Siemens

Nios -16 68HC12 68HC16 XA 80C166/167

1 6 B 't $4 - $42 $10-$25 $10-$25 $5-$50 $2.5-$10 $2.5 to $25 ’
l 33 10 80 20 to 25 16 0 25 %6125 ||
- F - r - " 2

8-Bit Microcontrollers

Nios -16 Microchip Microchip Motorola Philips
PIC 16 PIC 17 68HC11 80XX, 80CXX
8 Bit

$4 - $42 $5-$10 $1-$5 $5-$10 $2.5-$10 $2.5-$5
3310 80

rd

N\
System-On-a-Programmable-Chip Solutions™ =~
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Microcon

NS .
MMM EaNea s
MMM a s
M N N A O I B

R [N
Y
__ fr..I_
b UL \
-l =1=1 [ (=0 [ [ [ 1 |
-
lllllllllll
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Hitachi SHX

Intel 1960
Motorola 683XX
Motorola M-Core
Motorola PPC
Motorola 68HC12
Motorola 68HC16
Philips XA
Siemens 80C166

Nios

System-On-a-Programmable-Chip Solutions™
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Conrtiguraole Processor Cornparison

ARC and Tensilica
Processors Optimized for ASIC Implementation
Very Large and Slow When Implemented in PLDs

Nios Is Optimized for Use in Altera PLDs

Nios Is 2.5X to 7X Smaller

N

o s
___W N N
3 G Y
~ A%
mam —
™

E

o

g < | | o] =] U F R
O © > W

N
A\

System-On-a-Programmable-Chip Solutions™* = . JWILL
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Otiner Cormpeilil

Leon 2 _
Open source CPU ﬁ
Not PLD friendly
No Megawizards =
Who supports it? _ | _ $

Patent Issues?

Based on Sun
SPARC

Info:

www.gaisler.com/leon.html

MicroBlaze
Xilinx
Beta Release

1[|J
® QL}[; a'—“"’=1

System-On-a-Programmable-Chip Solutions™
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=xample Design — A Tyolcal CPU

Design
Component

TR,
NITERAWY, ' NV

o - JkL"‘-—;-'—“.l:_i

_ ==\
System-On-a-Programmable-Chip Solutions™
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=xarmple Des

lgn = Peripnerals

Peripheral

Configuration

o
_ U= D
System-On-a-Programmable-Chip Solutiﬁﬁ%‘ m@,
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=xample Design — Size [ Speed

32-Bit 16

it

Device Family
LE Fmax LE Fmax

8
@
4 p g [
)
=
L9
o~
) - @ » ®
e =
oJo 4%
_\‘:.}* b
;

System-On-a-Programmable-Chip Solutiu’:m@f::% 4 — A P | f ju =
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Sori-Core Jer) ailtion - Allinx

Nios
16-Bit Instruction Set

Small Code Size
Uses Popular 16-Bit Flash

MicroBlaze
32-Bit Instruction Set
Large Code Size

Requires two 16-Bit Flash

Devices
Device Support

ACEX & FLEX 10KE Ot 7 A
APEX, APEX 20KC, APEX Il |77
Mercury P
Excalibur ARM
MPLD

ASIC License Available

System-On-a-Programmable-Chip Solutions™ " " AIERA



PLD World Korea 2001

N T

ofi-Core Gampetiion - A1linx

NIOS 3 RellEre
Windowed Reglster F|Ie 32 ';Tg'itzs Al
ac vernead i1or
Conflgurable to 512 Subroutine Calls
Registers
Fast Context Switching Interrupts
Interrupts External Add-On Peripheral
Integrated Controller Perﬁ:;;a's
64 Vectored Interrupts
Peripherals:
UART SP]
Ethernet Timer
=Y PIO
IDE User-Defined: \
SRAM SDRAM
Flash

Compact Flash -
System-On-a- IBrogram.'n.E.'bha* -ChSolutions 2 =nYa ®
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ort-Core qup' atltlon = Allinx

Nios MicroBlaze
Customization Instruction Custom Instruction
Up to 5 Per Processor Noéne
Combinatorial
Sequential
Parameterized

Supports External Interface
FIFO, Memory | b1
External Logic /,

Generates Software <~
Assembly Macro - .-
C Macro 4

System-On-a-Programmable-Chip Solutions" - .‘
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Soft-Cors \,ng' atltlon = Jlinx

Nios MicroBlaze
Development Kit ~ Development Kit
Complete Kit ($995) Kit 1 ($495)
Processor & Peripherals Processor & Peripherals
Development Board Compiler, Assembler
Compiler, Assembler ‘Debugger
net G | /// /
Quartus Il Limited
Edition
Download Cable
Documentation _‘
Reference Designs /-
Tutorial 4n

System-On-a-Programmable-Chip Solutions™
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Nios ~2 iy MicroBlaze
Operating System SUPPOF’C Operating System Support
ATl Nucleus Noné
Linux
KROS
Software IDE
Viosoft Arriba!
Edit
Compile
Download
Run
Debug _
Hardware Breakpom
Software Trace . )

Software IDE

System-On-a-Programmable-Chip Solutions" o JWIL .‘
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Lustomer rFeedback - MicroBlaz
Competitive Situation

XA10 With Four 32-Bit Nios I/O Processors

Evaluating MicroBlaze
Excited About 125MHz Spec

Customer Comments
Dlsappomted in MlcroBIaZ'

N\ N D
System-On-a-Programmable-Chip Solutions™ : i |
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3rd Party Developer Mornenturr

Microtronix Linux Development Kit ==

ATl Nucleus
Popular embedded RTOS & Development
environment

Shugyo KROS
RTOS with very small memory footprlnt Arribal

o Embedded Edmon
Viosoft Arriba! iy

Complete Integrated.Developn
First vendor to support N|os»:-,;‘ :
3" party software & f«
the Nios platform

System-On-a-Programmable-Chip Solutions
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Njos Positioninge

I0S IS INn 2n gener ation, and 1¥ear in the lead
Xilinx MicroSmoke is just out of the starting gate (not even)
Hardware alone does not a system make

Peripherals, documentation & reference designs are crucial
pieces of a microprocessor solution — And Altera has it

Custom instruction capability

Even a mid-performance 32-bit Nios can be a processing
powerhouse

MIPS & Fmax become meaningless '=
Nios now offers “advanced conflgurable proces 'features

Look out Arc and Tensilica T 11l .
And we can license for ASIC400 | |
Simultaneous Multi-Master Aval
Even a mid-performance 32 {i : pps throughput
powerhouse g
MIPS & Fmax become meaningle

Traditional PLD features (¢ n adle routing) offer real advantages
in embedding a processor

1P D
System-On-a-Programmable-Chip Solutions™ = m®
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SuUrnrnzry
Quartus Il Limited Edition is shipping to all Nios customers
PCI32 Nios Target ships in October 2001
Ethernet Development Kit is shipping today
Linux Development Kit is shipping today
Custom Instruction enables optimized data processing

>2x performance and smaller code
Simultaneous Multi-master enables optimized dataflow
Nios becomes a throughput powerhouse regardless of Fmax
Nios’ primary competition-is stand'a"" icrocontrollers
Nios has a 1 year lead on Mlcr “'

'_.‘fo :

Prelrmrnary analysrs sugge | oBlaze will have no

1 D
System- On a rog}gn?rgag)? %X oensover e me
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Mios ls Winning Designs Tocday

First 10 Months

Over 2500 Development Kits Sold
Customer Survey Results

Active Designs

2\

System-On-a-Programmable-Chip Solu’__tfb
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Nios «it Custorners (Partial List)

Agilent Motorola

Boeing Motorola Communications
Bosch NEC

Canpn Nintendo

Casio Nokia Telecommunications

Cisco Systems

Eastman Kodak ';;TG" I h
EMC ilips Researc

Fujitsu Philips Business Communlcations

General Instrument Ph'“ps Multlmedla
Hewlett Packard
Hitachi

IBM

LM Ericsson " -
Lucent Technologies SAS . . ; % Communications
Matsushita

Matsushita Communications

System-On-a-Programmable-Chip Solutions '
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Why Customers Usz Mios

Technical Issues
Easy to Implement Complex State-Machine
Provide General Housekeeping/Management Functions
I/O Processing
Off-Load Existing Processor
Remote PLD Configuration (e.g. Internet Reconfiguration)

Business Issues

Programmable Chip) ~~ s
Allocation-Proof Processor
Feature Upgrades Extend P

A =02V

System-On-a-Programmable-Chip Solutions™" " o 4
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Cormirnerclal 2nterialnrent Sysiam

Packet
Processor

System-On-a-Programmable-Chip Sol
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Cormrnercial Enterialnrnent Systam

Packet
Processor

Replaced Extern al ¢ gig¥red Production Cost

MAOERA, MAL

System-On-a-Programmable-Chip S
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Packet
Processor

32-Bit
Nios
Processor

32-Bit Nios
Processor
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MNetworg Cornrnunicaiion Systern

PowerPC 860

fd by 1/0 Processing

MAOERA, MAL

Processor Performa

System-On-a-Programmable-Chip Solt
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MNetworkg Cornrnunicaiion Systern

PowerPC 860
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-

MNetworkg Cornrnunicaiion Systern

PowerPC 860

16 Bit

N10s
USCI’ Processor

Design
esg 16-Bit

Nios
Processor

rocessors As Needed

AITERANY | A }A

Scalable Performan

System-On-a-Programmable-Chip Solu’tiﬁﬁ‘s& '
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Rearnote Reconfiguration

Default
APEX Image

New

Other
Data
Storage

“Default APEX Imag

/ A L

System-On-a-Programmable-Chip Solutm;&ﬁ‘ |
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Rearnote Reconfiguration

EX Image” in Flash

X _. =
System-On-a-Programmable-Chip Solutions™ - = A ®
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Rearnote Reconfiguration

APEX Image

System-On-a-Programmable-Chip Solutions 5
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Source Material
XiIinx Homepage
Not much help. No details (and no CPU!) available
Circuit Cellar online article
Early look at MicroBlaze Architecture & Instruction Set

CIRGUIT GELLAR —r—y

key, [ suppose.

S ILI C 0 N Sometimes ll\\-'urlder .if either party
U PD AT E ::rtlf‘:: tg(-)od ’

Tom Cantrell

rh(-'lr h(-' lds d(m .

GUNS BLAZING” . .
Core War N 1 .. r, the Xilinx .anldzAlr.eFa tit-

re rivals the RI
erbole of yore.

progress s on, both sides’ parts

o look more alike, calling for more fine-
hether it's in the

T o ly parsed nit-picking by each camp’s
sy S tem -on-a-P‘ courtroom or in the “'I, ; ; N F

-entrenched troops.
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Microslaze slock Fudagrarn

Machine status reg
On-chip | Ragiatar fls On-chip
mmm  Program counter 32 = 32 bit

T
Control Unit

L Instruction buffer Shiftf  Addf
logical subtmct Mutliaty
CoreConnect

instruction data
MEemory

0 to 256 KB

MEMmory
0 to 256 KB

aybuoo eng BlEQ

JE QAU SN UOINNSU|

QFBE I'F

¥ CoreConnect
Interrupt UART OFE I/F
controller N
w |"-i-"|

i,

Dﬁ'Chip ':]ﬁ-d'lip
MEmory Watchdog General- I memory
0104 GB timer purpose /0

System-On-a-Progratnimmable-Chip Soiutions i LL =
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MicroiBlaze Instru

32-bit only microprocessor

i : Opcode Destination register Source register A Source register B 00000000000
Requires larger, wider RAM 06 1 16 21 d
Ve ry feW, S| m p | e | N Stl’u Ctl ons t'[J)pr:.ode Eestination register ?;:nurce register A !gmediate value
M O re | n Stru Ctl O n S req u | red Tahle 2‘— With only two opcode formats, MicroBlaze pays more than lip service to the concept of a reduced
- instruction set.
per Operatlon Addition Subtract Multiphcation Sign Logic Condition Uncondition Load/Store  Special
. - extend branch branch
InStru Ctlon Va rlants (eg : ADD RSUB MUL SEXT8  AND BEQ BR LBU IMAM
ADD, AD DC, ADDK, L,TaI?J[I)C I\RASFgBC MULI SEXT 16 ANDI ' BEQD BRA
ADD KC, ADDI ) requ ire a set- ADDK  RSUBK ANDN  BEQI LHU MTS
- - ADDKC RSUBKC ANDNI  BEQID LHUI
up Instruction ADDI  RSUBI OR Lw
. / . ADDIC  RSUBIC ‘AEOR BGED LI
One bit per shift only; No left shift | e XoRI - BeEl ®
operator S Bom S
- BGTI swW
Requires more cycles for BCTD SWi
multi-bit shift operations BLED
BLEI
Use ADD for 1-bit left shift BLED
Could use full multiplier alTl
circuit for multi-bit shift oNE
BNED
Eats hardware resources BNE|

BNEID

Device specific optimization
No Custom Instruction

Table 3— The MicroBlaze instruction set is even simpler than it looks, with multiple variants of a single instruction.
For instance, the Branch Greater Than instruction (BGT) has delayed (BGTD), immediate (BGTI), and delayed
immed;a!e {BG TID) versions.

System-On-a-Programmable-Chip Solutions
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MicroBlaze Regis

Only 31 registers Dedictes

Purpose

Value O
. : Dedicated Stack pointer
12 Dedicated Read-only small data pointe
C compiler uses most Volatle Reumvales
5 5 {5-R’ Volatile Fassing parameterstemporanes
reg I Ste rS fo r d e d I Cate d R11-R12 Volatile Temporaries
. R13 Dedicated Read-write small data pointer
fU n Ctl O n R14 Dedicated Return address for intermupt
R15 Dedicated Return address for sub-routing
1 R16 Dedicated Return address for trap (debug)
RO IS a | | Ze roes R17 Dedicated Return address for exceptions
3 k R18 Dedicated Reserved for assembler
E Xt rain St ru Ct| ons are R19-R31 Nonvolatile Must be saved across function calls
nee d e d to Sto e / I oa d Table 1—The GNU C compiler maps certain conventions on top of the general-pur-
. pase regisfers. Note the use of RZ and R13 fo point af a small (64-KB) data area,
re g | Ste rS ‘to m e m O ry fully reachable by the 16-bit offset accammodated in the 32-bit instruchions.

Required when all spare
registers fill up

Slows execution
Bloats code size

System-On-a-Programmable-Chip Solutions
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Microslaze FUD Busiing
FUD: “MicroBlaze is faster”

Fmax is higher, but so is the number of instructions required for a
given operation (side effect = Big code & lower performance)

Advertised performance assumes memory is on-chip — unrealistic
for real systems

They're using Virtex II's fastest speed grade
FUD: “MicroBlaze is smaller”
MicroBlaze’s advertised size is probably for.the CPU ogic only

Nios LE count includes the Avalon bus--:_',l;nterrupt? Generatlon Logic

LE count is all FUD until Xilinx releas ' &

Strict RISC core may be smaller, pense of code size
FUD: “MicroBlaze is a full 32« b|t pr ex S96-bit

instructions”
So?
emol , store them
@64’ T want big memory
A o YA

Wider instructions reguirenr
System-On-a-Programmable-Chip Solutions™ 2 ®
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rlow we see It
Our Real Competition is Microcontroller Market (33MHz — 80MHZz)
Motorola, Hitachi, Intel, Philips, etc.
Xilinx MicroBlaze

Large Code Requirements
32-bit Instructions
Few General Purpose Registers
Simplistic Instruction Set
Fmax Based on On-Chip Memory
Expensive, Impractical )/
No Synchronous External Memary. /

Advantage

Nios has 1-year head start: on 'f_l'o'n, applications &
reference designs

System-On-a-Programmable-Chip Solutrons m®
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Software Developer Needs
Integrated Development Environment
Edit, Compile, Run, Download, Debug
Real-Time Debug
Stop on Condition
Hardware Break Points /=~~~

Software Trace Al
Capture Program Informati -xecution

Reconstruct to.a S¢ e

\ D
System-On-a-Programmable-Chip Solutions™ - = A ®
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Software Daougger
On-Chip Debug (OCD) Peripheral
Real-Time Debug (Hardware Breakpoints)
Software Trace
Viosoft Arriba! IDE
Supports Nios OCD
Edit, Compile

Download

g Help
Er IS TR

.
.
.
.
.
.
.
.
.
.
.
.
-
.

Run, Debug

System-On-a-Programmable-Chip Solutions
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— )

Arrioal On-Chip Daoug Plug-ln

Debug Port

"""""""" Peripheral

................ Ext Memory[—f=g##| 7"

External

Break
Input

System-On-a-Programmable-Chip Solutions ' = ®
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