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m Historical perceptions of FPGAs and current FPGA
value proposition

m Hardware and software basis for making low-cost
embedded system

m Embedded system design flow using FPGA
m Implementation examples and resources available
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Historical Perceptions of FPGAs

m In the past FPGAs have...
...been too expensive

...not offered enough performance
...only been offered in low densities
...consumed too much power

...been challenging for which to design
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FPGA Value Proposition

Performance-to-
price ratio

Video and medical imaging | = Parallel processing

Low cost and . .
Video surveillance,

power per T : m Parallel processing
wireline, wireless
channel
oo _ _ _ m Changing standards
Flexibility Consumer, video and imaging, m Feature differentiation
wireline, wireless N
m Competitive response
Obsolescence- Medical imaging, military, = Longevity vs. ASSPs
proof wireline, wireless geVvILy vs.
)3{SOPC
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A Complete Solution

Nios'I]

Embedded Intellectual

_ Design Development
soft-core processors  property (IP) Softurere kitg

Q@

QUARTUS"II

,
ANO[S RYA\.
Cyclonefg?ﬂl
JI ul
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Unprecedented Combination

m Low power
— TSMC 65-nm low-power (LP) process Low Power

— Quartus® Il software power-aware design flow High Functionality
— 120K logic elements (LEs) under ¥ W static Low Cost

m High functionality '
— Densities ranging from 5K to 120K LEs
— Up to 4 Mbits of embedded memory .
— Up to 288 embedded multipliers for digital %’ov,e§
signal processing (DSP) 4y S

\ Shi 7
: | ow!
— First low-cost 65-nm FPGA — /\IJ—
— Free Quartus Il Web Edition software

— Prices starting as low as $4.00 ’ [

Turn Your lIdeas Into Re venué Faster
»34 SOPC
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Meeting the Needs of Emerging High-
Volume Applications

ALTERAY
ALTERAN
* 50% lower power vs. Cyclone®ll FPGAs
*5- 120K LEs
* 4-Mbits embedded RAM
e5—_70K LEs 288 18 x 18 multipliers for DSP
« 1.1-Mbits embedded RAM  Higher performance DDR2 support

: i «150 18 x 18 multipliers for DSP ~ * Nios Il embedded processor
i « 2 - 20K logic elements (LES) : «DDR2 support

: » 295-Kbits embedded RAM i « Nios Il embedded processor

* DDR support 3

» Nios® embedded processor

2002 2004 2007
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Cyclone lll Key Architectural Features

400-Mbps
65-nm low-power e
process memory
interfaces
Up to 4-Mbit
embedded
memory Up to 288
embedded
multipliers
Up to 535 for high-
flexible user 1/0O throughput DSP
pins

Parallel and serial
configuration with
new remote update
feature

5—-120K LEs

Dynamically
configurable phase-
locked loops (PLLS)

s {(SOPC
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Memory Optimizations

= Increased memory block size Cyclone Il Family

— Allows for increased memory capacity

m Higher memory-to-logic ratio
— Implement packet buffers 3
— Integrate larger data and instruction caches for

6 36
embedded processors or 4 Kbhits Br
8 18

M4K

— Integrate larger FIFO buffers «—/ s

m Optimized memory-to-multiplier ratio for 1
intensive processing applications

— Video line buffers u \ I
— Video and image processing - Pto 4 Mbijts / Cyclone Il Fami |y
4 on‘Chip >

457 — Memory,

4.01
354 M Cyclone Il FPGAs

304 ™ Cyclone Ill FPGAs

Memory (Mbits)

2.51
. or 9 Kbits ~ Of
2.0
157 — ——
1.01 18 18
0.51
0 .—J r J r
oK 8-10K 20-26K 30-40K 50-55K 70-120K
= )3{SOPC
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Nios || Embedded Processor

m Configurable 32-bit RISC processor

m 3 members — choose for
performance or size

m Library of peripherals with
software support

m Perpetual use, royalty-free license

_ Altera® FPGA

RAM
— HardCopy® structured ASIC

A \

Your choice _of Processor
and Peripherals

UART

GPIO

) Timer
On-Chip ROM

Custom
Logic

SDRAM
Controller

Interconnect Fabric

Your design here

Implement a Processor in $0.25 of Logic
S{SOPC
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Processor Cost Reduction in Cyclone lll FPGASs

$0.50 = @
$0.40 =
@
Cycione®™11
$0.30 =
. =
Cyclone™ HI
$0.20 — ’
$0.10 =
>
2002 2004 2007
Nios Il/e (Economy) core ’34 SOPC
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Processor Performance Boost in 65-nm Devices

Nios Il CPU Performance (DMIPS*)

200 -

175 —

150 =

125 —

100

2002

* Dhrystone 2.1 benchmark

© 2007 Altera Corporation—Public
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Nios IlI/f (Fast) core
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Multi-Core Designs in Cyclone Ill FPGAs

115

® Nios Il /e (economy) CPU
— 17 DMIPS®
® 4Kbytes on-chip memory

® Nios Il /f (fast) CPU
— 165 DMIPS’

® 64Kbytes on-chip memory

® 4Kbytes I-cache

® 2Kbytes D-cache

# of Processors

Jll

3C10 3C16 3C25 3C40 3C55 3C80 3C120

* Dhrystone 2.1 benchmark - SOPC

ORLD
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Embedded System Design Flow

SOPC Builder GUI

Processor library = — Custom instructions

e IP modules

Peripheral library

Software development

Nios Il IDE or
Command Line

Hardware development

m HDL source files

m C Header files
m Custom library

Quartus I m Peripheral drivers .
\ Hardware - Nios I
" nfiguration Executablg EDS
Synthesis and L Verification
—p

and debug

JTAG, Serial,
or Ethernet

m User design — ODne_tc):Sip
m Other IP blocks Altera g

FPGA Software Trace
Hard Breakpoints
Quartus Il SignalTap® Il

Fitter

Compiler, ,/
Linker, Debugger >

m User code
m Libraries
m RTOS

GNU Tools

Nios Il C2H Compiler

SOPC
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FPGA Hardware Development Design Flow

Design Specification
' m SOPC Builder

‘ : - — Functional simulation (ModelSim®, Quartus Il tools)
| j — Verify logic model and data flow (no timing delays)

m Design entry/register transfer level (RTL) coding

ey By By B — Behavioral or structural description of design
Iy T o T T
m RTL simulation
o — Functional simulation (ModelSim, Quartus Il tools)
e — Verify logic model and data flow (no timing delays)
m Synthesis
lez — Translate design into device-specific primitives
— Optimization to meet required area and performance constraints
M4K 1/O — Spectrum, Synplify, Quartus Il software
A oum =
-

m Placement and routing

— Map primitives to specific locations inside target technology
with reference to area performance constraints

L — Specify routing resources to be used
13 SOPC
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FPGA Hardware Development Hardware
Design Flow
fe— tok — m Timing analysis

— Verify performance specifications were met
— Static timing analysis

m Gate-level simulation
Lo — Timing simulation
T N Cr — Verify design will work in target technology

m Test FPGA on PC board
— Program and test device on board

— Use SignalTap Il logic analyzer and SignalProbe for debugging
® Discussed in depth in advanced Quartus Il software class

'3 SOPC
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Using Quartus |l Programmer

m Launch from Quartus Il design software after compiling to
program FPGA

ﬂ"l small.cdf

kM ode:

Frogress:

ﬂn art

ﬂ]ﬂ Ao Detect
> Delete
Gl Add File...

li= Change File...

2 Add Device. .

.
o Hardware Setup...

 USE-Blaster [USE-O]

|JTAG

File
C:# Embed...

™~

<hardware>.sof programming file generated

Frograr : Blark-
Configure

EF1510FFA0CEES O048BATC FFFFFFFF

Device Checksum | Usercode

during the Quartus Il hardware compile

>

© 2007 Altera Corporation—Public
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SOPC Builder System Design Software

3. Generate system

1. Select and configure IP

System Cortents | Syzstem Generstion |

ﬂ [® ext_flash

E---Hhernet

. @ (58300 nterface (Ethernet)

- @ LANI1C111 Interface (Ethernet)

- 10400 Ethernet WMAC - Al

2o 0 10M 001000 Bthernet MAC - AL

“ O 10M 00M 000 Ethernet MAC - Moret ..
---Fihre Channel

---Math Coprocessors

"'MEITIDF_',F

---Micrucuntrullers

---O’ther

=-PCl

---Peripherals

=-USB
- USE 11 Full Speed Function Cortroller - Mer
L O USE 20 High/Full Speed Function Controller

[+ ext_ram
={#] onchip_ram_64_kbytes

lan91c111
—{# sys_clk_timer
——{i] jtag_uart
~——i{#] button_pio
led_pio
—{# lcd_display
— high_res_timer
—{#] seven_seqg_pio
—# reconfig_request_pio
—{& uart1

{#] sdram

@

QUARTUSII

HDL AITERA
Simulator Cyclone™HI

Easy, Flexible, Fast

© 2007 Altera Corporation—Public
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Nios Il IDE (Integrated Development Environment)*

m Leading-edge software development tool
In the Nios || Embedded Design Suite

m Target connections
— Hardware (JTAG)
— Instruction set simulator ,

.
— ModelSim-Altera software Nios'11 @ .
D et oeeop

ENVIRONMENTgy g

m Advanced hardware debug features ﬁ
— Software and hardware breakpoints, s to oo 1 Eolg G Sue
data triggers, trace , ® é

m Flash memory and Quartus Il
programming support

* Based on Eclipse 3.2/CDT 3.1 b$4 SOPC
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User-Defined Custom Peripherals

m Add a peripheral not included with the Nios Il system

— To perform some kind of proprietary function or perhaps a
standard function that is not yet included as part of the Nios Il kit

— To expand or accelerate system capabillities

® You are now going to learn how to connect your own
design directly to the Nios Il system via the Avalon™-
Memory Mapped interconnect

)3{SOPC
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Custom Peripherals

m Map into Nios Il memory space

m Can be on-chip or off-chip

— HDL code or an external component on your board
e HDL code can map inside SOPC Builder system or out

SOPC System Module

Custom
User
HDL

© 2007 Altera Corporation—Public

o I

Board

Component

penph

penph

penph

On-Chip
User
Peripheral
13 SOPC
hiid WORLD
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Creating Avalon Peripherals

m No need to worry about creating the
bus interface to Avalon Interconnect
Inside your peripheral

- Implement only the signals you need l u 1

— Avalon Memory Mapped Interconnect
will adapt to connect to the
peripheral’s ports

— Timing handled automatically
— Fabric created for you
— Arbiters generated as needed

Concentrate Effort on
Peripheral Functionality!

13{ SOPC
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Map Ports to Avalon Signal Types

Rea e Avalon Interconnect Fabric

Avalon -..
signals e
.......... A ‘m -'5 ...
_________ +— n CU
- _cg % Z' % Cl =1
"""" o < (7)) +— = E) S
= ol = = 0 3
2 = = @ = ) export
v v v v
module my_peripheral “-(clk, wr_data, cs, wr_n, addr, clr_n, rd_data, pwm_out);
................. 4
input clk, cs, wr_n, addr, clr_n; " L e

input [31:0] wr_data;
output [31:0] rd_data;

output [7:0] pwm_out;
Peripheral’s ports

(mapped to Avalon inter@egopc

© 2007 Altera Corporation—Public
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Component Editor

FIEE Edit Module  System Miewe  Tools  Niosll Help

Refresh Component List...

Brovwese Project Directory.
Exit

| E-PLL

| [#-User Logic

Crlei |

Mewy System...

Open... Cir+0 |
Save Ctrs
Save Az

Add.

Target Clock Settings
Diewice Family: Cyclone I £ ' Naime Source MHz Pipeline ! dd
lelk External 50.0 O -
|sys_clk pll.c 550 O [
|ssram_clk pll.c1 550 O
| |
Use  Connections Module Mame Description Clock Base

—— instruction_mazter Avalon Master sys_clk
— tightly _coupled_instruction_mester_0 Avalon Master
— data_master Avalon Master
jtag_debug_module Avalon Slave 0=
E ext_ram_bus Axalon-hikd Tristate Bridge
avalon_skave Avvalon Slave sys_clk O3
: tristate_master Avvalon Tristate Master
ext_ssram Cypress CY7C1 350C SSRAM sys_clk 0x
= tightly_coupled_instruction_memory  (On-Chip Memory (Rak ar ROM)
=1 Avalon Slave sys_clk O
— =2 Avvalon Slave sys_clk 0
El ext_flash_bus Avalon-kk Tristate Bridge
avalon_slave Avalon Slave sys_clk 0=
(: tristate_master Aralon Tristate Master
ext_flash Flash Memary (CFl) sys_clk 0
——| @ jtag_uart TG UART sys_clk 0 v
£ | ¥
i Move Lp ¥ hiove Down ] [ Address Map... ] [ Fitter ... ]

@ Info: ext_flash: Flash memory capacity: 16.0 MBytes (16777216 bytes).
o, Warning: tightly _coupled_instruction_memory: Simutaneous access to the same address can produce undefined output.

Mext [ ] [

Generate

© 2007 Altera Corporation—Public
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Two Uses:

1. Create a wrapper file
that connects Avalon
bus to peripheral living
outside SOPC system
(on- or off-chip)

IN

Create direct on-chip
connection between
Avalon bus and user
HDL code

13{ SOPC

hid WORLD




Custom Peripheral Integration Into Avalon

J'rﬂlrhﬁ
Altera FPGA }
S~} ._I e
1 L = .
_— |1l

Register File |

User
Logic

© 2007 Altera Corporation—Public WOR LD
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SOPC Bulilder

m  Component Editor
—  Writes a TCL script file instead of proprietary class.ptf file

# TCL File Generated by Component Editor
# Wed Jan 17 10:18:07 PST 2007
# DO NOT MODIEY

o

get_source File "Sdata/korthner/SPR/230791/th sopc/my_onchip mem.swwhd!

zet_module "oy onchip mem!
zget_module_description "¢

get_module_property inztantiateInSystemModuls trae

et _module property wversion 1.0
z2et_module property group M
zget_module_property editakble true

get_module_property libraries "altera.altera europa =upport 1ik.all,a

# Module parameters

# Interface awvalon =lawve_0

add_interface "avalon_=lawve 0" "avalon"
zet_interface property "avalon =lawe 0OV
get_interface property "avalon =lawe 0V
get_interface property "avalon =lawve 0OV

m Scripting interface
—  Well-defined TCL API to describe components and their interfaces

Build your own TCL-defined compone
® Automatically found by SOPC Builder

© 2007 Altera Corporation—Public
Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation
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"glawve!" "asynchronous!
"interleavebBurstas" "falze!
"addrez=zflicmment" "DYAMIC!
"izNonWVolatileStorage" "false

nts

Component Scripting

13{ SOPC
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Device Driver for PWM Peripheral

= “avalon_pwm_regs.h”
— Manually add to software project
— Loads peripheral registers to run pwm

#ifndef _ ALTERA_AVALON_PWM_REGS_H__
#define _ ALTERA AVALON_PWM_REGS H_

#include <io.h>

#define I0ORD_ALTERA_AVALON_PWM_DIVIDER(base) IORD(base, 0)
#define IOWR_ALTERA AVALON PWM_DIVIDER(base, data) IOWR(base, 0, data)
#define IORD_ALTERA_AVALON_PWM_DUTY (base) IORD(base, 1)

#define IOWR_ALTERA_AVALON_PWM_DUTY(base, data) IOWR(base, 1, data)

#endif /* _ ALTERA_AVALON_PWM REGS H__ */

13{ SOPC
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Manually Add Driver Code to Project

m Using same method as adding application code

wlopment - gwm, € - Mias | BDE

M Bdt Mowgale Ssach Propct Tock Bun  Window e
= L SRSy || F Sl - '
o ENESSEN - x| Goem: % Boenn JEome  wiens
= i #includs <avdio.h> - u ok
o = Hm a| #include <altscs avalon pum.hs u atea_gsdon_pweh
# o Detuiy Fincluds "systam_ h"® W Fememhy
B cotadd & mand
B odprogect int maimi]
B propct !
2 At _aosiors_pem B int ©x_chac:
) apphcaton. s LinaflO0]:
2 praam
1 Paadme bt fra
T rioy_pem_proect_syults [
. Bt 14.
o :t.]
@ FyIhem_oescrpon TOEE_ALTEFA WYALCH _FEM_DIVIDER (MY FEM EARSE,0zFF) I
o o e e B a0 =
¥ generaed_al mk
71 generatesd_app.mk wiils (1) Flle: Edit Miew Favorites Tools  Help ‘ -ﬂ'
) gereraeed oo I — —
1 generated sh s (LN | = = -
B gerersted x fgats (Line, eizeof [1indNgstdin); @ Back ~ @ ¥ |I U / search ILJ_, Folders ‘ ey |2 x !’ | "
B wyem b ::::r.I{ll:ll-.-,'i':l'rlr:r._l:hnx . =
3 o Address | C:\ATD\NiosIT_HW_dev|HiosTI_HW_v&.0_deviNITHW_Class!Nios_SII_1510E5_kitinios_II_labt | [ @0
9 ertiin
4 i _pam_projet_m, = == === Name = | Size-‘l Twpe | [rate Modified |
) makelle | W Corwole [tarmanated™ Fissh Programmer HI26/4 7:25 == T ;
Pt PR T R I ZEninsII_pwn_project | File Falder 4{22{2006 7:04 PM
B cotbukd peRsaRRERRRRRERERE e [0 B4G sec) . |S1niosII_pwm_praject_syslib File Folder 4/22]2006 7:03 PM
T copeopct PP Bl 008, LI ITE R = LTRECY pdong-flashops ** | [CniasII_training_praject File: Folder 4122{2006 4:16 PM
B propect |becaies davics aarched Rl ~ : i j 3 ;
T rasame ¢ Apr 28, 2004 T:27:14 AM - (X ] .| [aniosIT_training_project_syslib Filz Folder 412212006 6:30 PM
Bl wysterm ! JROSEC R S AT InEEHIERN - OiEpe oY 1 [ alkera_avalon_pwm_regs.h 3KE HFie 3/18/2004 3:53 AM
[} * i - )
G+ Prostes G e pum.c ZKB C F!Ie 4}22{2006 7:03 PM
e —— simple.c 2KE CFile 4/20/2004 6:00 PM

SOPC
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Custom Instructions

m Add custom functionality to the Nios Il design
—To take full advantage of the flexibility of FPGA

m Dramatically boost processing performance
—With no increase in f,,y required

m Application examples
— Data stream processing (e.g. network applications)
— Application-specific processing (e.g. MP3 audio decode)
— Software inner loop optimization

)3{SOPC

© 2007 Altera Corporation—Public H WORLD
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Custom Instructions

m Augment Nios Il instruction set

— Multiplexing user logic into arithmetic logic unit (ALU) path of
processor pipeline

Optional FIFO, Memory, and Other Legic

i

i N —

i 3

i

d —

. b 5 Parameterized

: b —_—

FFF__;#-"" d C —QL-
__ Nios I1 Embedded Processor _ i

© 2007 Altera Corporation—Public WOR LD
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Custom Instructions Tab

m Enabled from the Custom Instructions tab in the Nios Il
CPU Wizard in SOPC Builder

'™ Nios Il Processor - cpu

Nios II Processor
Version 7.1
Add a custom
instruction from
built-in library

Debug Module % | Custom Instructions ;

, =
wced Features » JTAG
Fa

| Clock Cycles
bitswap Combinatarial |- {00000000 0

Hmport Custom Instruction

Or import your
own user logic

[ add. ||| oot
© 2007 Altera Corporation—Public i wo RLD
Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation
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C Language Software Interface

m Nios Il IDE generates macros automatically during build process

m Macros defined in system.h file
#define ALT_CI_<your instruction_name>(instruction arguments)

m Example of user C-code that references Bitswap custom instruction:

#include "system.h"

int main (void)

{ : Assembly
|nt a-= 0X12345678, |anguage
int a_swap = 0; interface

also available
a_swap = ALT_CI_BSWAP(a);
return O;

»34 SOPC
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Verilog and VHDL Templates Available

C:\altera\<ver#>\nios2eds\examples\verilog\custom

_instruction_template\

C:\altera\<ver#>\nios2eds\examples\VHDL\custom_instruction_template\

File Edit WView Favorites Tools

@Eack - \‘_JJ l.ﬁ; pSearch [{ Folders *

Help

® C:\altera\71\nios2eds\examples\verilog\custom_instruction... |

Address |3 C:\altera\71\nios2eds\examples\verilog\custom_instruction_templates

A MName =~

|y Extended
other Places [ Internal_Register_File
— ' [C3Multi_Cycle
ISy verilog
My Documents
d My Computer
WJ My Network Places |

Size | Type
File Folder
File Folder
File Folder
File Folder

| >

1 objects selected

'Q My Computer

© 2007 Altera Corporation—Public
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Accelerate Software Execution

m Example: CRC Algorithm (64 Kbytes)

25,000,000 -
20,000,000 4
wn
(D]
=
O 15,000,000 4
X
o
S
© 10,000,000 - 27 Times T'53O
Imes
Faster
Faster
5,000,000 -
0. : AW
Software Only Custom Hardware
Instruction Accelerator
13{ SOPC
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mplementaten Examplessane

RESOUCES Avallanie:

© 2007 Altera Corporation—Public



WIMAX Pico-Cell Base Transcelver Station

Downlink

DL OFDM Engine

Symbol Sub IFFT,
Mapper Channelization Insert CP

MAC
Layer

UL OFDM Engine

Channel
Estimation,
Equilization

Desub
Channelization

FEC Symbol

Decoding Demapper

B Bit Rate Processing [l OFDMA Symbol Rate Processing [l| Intermediate Frequency (IF) Processing

13{ SOPC
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Enabling the Highest Integration

Downlink

IFFT,
Insert CP

MAC
Layer

FEC i [
: cstimation,
4 s Equilization

Cyclone,_@.,m EP3C55 FPGA

P Bit Rate Processing [ OFDMA Symbol Rate Processing [} IF Processing

Abundant Memory, Multipliers, and Logic

To Do More For Less
bzi SOPC

© 2007 Altera Corporation—Public wo RLD

Altera, Stratix, Arria, Cyclone, MAX, HardCopy, Nios, Quartus, and MegaCore are trademarks of Altera Corporation
39



Wireless Applications Resources

m Altera and partner intellectual property (IP) cores
— FEC, FFT/IFFT, FIR, NCO, CIC, and more

m Low-cost FPGA Starter Kit, Cyclone Il Edition

m Design Low-Cost, Low-Power Wireless Systems with
New FPGAs QuickCast

m Using Cyclone Il FPGAs for Emerging Wireless
Applications white paper

www. altera.com/cyclone3-markets
»34 SOPC
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H.264 Encoder Block Diagram
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Enable Low-Cost H.264 Encoding

estimation

- Processing-intensive blocks

Implement SD H.264 Encoder in a Single
Device for Under 12 W and $5 Per Channel

Pe{SOPC
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Video and Image Processing Resources

Video and image processing IP
— Library of nine common video and image processing functions from Altera
— Compression IP available from Altera partners including ATEME, Barco, 4i2i, and CAST

m Video processing reference design

m Video training course

— Advanced DSP design: using FPGAs to architect and optimize a video and image
processing system

m Low-cost FPGA Starter Kit, Cyclone Il Edition

m Video daughtercard
m Design Video and Image Processing Systems with Low-Cost Cyclone Ill FPGAs QuickCast

m White papers
— Video and Image Processing Design Using FPGAs
— Video Surveillance Implementation Using FPGAs
— Medical Imaging Implementation Using FPGAs

www. altera.com/cyclone3-markets
r34 SOPC
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Universal, Flexible, and Scalable Display Controller

Add a custom video and

Integrate the exact image processing Display panel
display functions algorithm
you need
i Cyclone;ﬁfbm
2D Integrated
graphics mini-LVDS
module : v RSDS
3D Processing Ot Display PPDS

rendering module pglc;%rr'ﬁ:]ar;y control

module

Memory Nios Il Timing
interfaces processor control

I

Support for multiple

Support the right simultaneous displays
memory for your In every resolution,
application including non-standard
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Display Application Resources

m Video and image processing IP suite

— Library of nine common video and image processing functions optimized for
Altera FPGAs

m Video processing reference design

m Low-Cost FPGA Starter Kit, Cyclone Ill Edition

m Microtronix ViClaro Il HD Video Enhancement Development Platform

m Develop a Display System Using Low-Cost Cyclone [Il FPGAs QuickCast

m White papers
— Cyclone lll FPGAs Enable a New Class of LCD HDTVs

— A Flexible Architecture to Drive Sharp Two-Way Viewing Angle and
Standard LCDs

— Satisfy the Demand for Rapid Feature Enhancement in Consumer
Display Products

www. altera.com/cyclone3-markeits
bzi SOPC
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eCos RTOS @ eCosCentric

m Commercial port from eCosCentric
— Open source RTOS
® Designed for deeply embedded applications
® Configurable down to 10s of Kbytes
® Commercially supported and maintained

— Support and maintenance contract in place for Nios Il
embedded processor v7.1 and v7.2

)3({SOPC
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eCosPro Starter Kit (Free Version) @ eCosCentric

m Avalilable for download from eCosCentric website

m Features:

— eCos kernel and hardware abstraction layer (HAL)
— I1SO C and math libraries

— Memory-based file systems

— RedBoot bootloader

— BSP support for on-board LAN91C111 Ethernet, RS232, and flash devices
(Cyclone Il and Stratix® Il kits)

— Debug connections: USB Blaster (JTAG), Ethernet, and serial
— eCos RTOS graphical configuration tool

— Windows and Linux host development support

— POSIX compatibility layer

)3({SOPC
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eCosPro Developer Kit (Paid Version) @ eCosCentric

m Includes all the eCosPro Starter Kit features plus:
— Product support
® Incident support (bug fixes)
® Advice line service (email support)

— Additional peripherals
® Triple speed Ethernet media access control (TSE MAC)
® Watchdog timer

— Additional software
® JFFS2 journaling flash file system
m Additional fee-based services
— Device driver/BSP development
— Application consulting
— On-site training

)3({SOPC
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Conclusion

m Altera FPGAs adding value to
external processors

— Focus in most common
interface cores

— Support coprocessing and
peripheral expansion

— Drag-and-drop ease of use
with SOPC Builder

m 65 nm + Nios Il process expands
Altera’s embedded market

— New device families reduce cost,
increase performance

— New ecosystem partners added
per customer demand
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