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1. COB( CHIP ON BOARD)
2. SOC(SYSTEM ON CHIP)
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Cyclone Il Devices

Low power
200K LE for under 0.25 Watt
TSMC 60-nm low-power (LP) process
Quartus Il software power-aware design flow

Information assurance design capabilities

Anti-tamper -

Design security FPGA-Based Embedded System With Graphics Accelerator and Video Support

Design separation Cyclone FPGA '

IP, design examples, etc. Yd""’ | — optics/LCD confrole D o

Optional Host ¥ | FOL|
, DMA <} FIFO
High functionality 1831

Densities ranging from 70K to 200K LEs

l
Up to 8 Mbits of embedded memory e | WW foma ) o e

Video converier

Up to 396 embedded multipliers (ADV7160) Video i T——
| I o Touchscreen
\ A '

Comera Nios Il
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External memory
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Introduced

Nios Il CPU
Introduced

C2H Compiler
Introduced

DO-254
Certification

Synopsys
ASIC

MMU/MPU

Linux

2001

2007

2008

E_\

Nucleus

uCLinux

ulTRON

uc/os-Il

ThreadX
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Hard Processor System

ARM Cortex- A9 ARM Cortex-A9
NEON/FPU NEON/FPU
L1 Cache L1 Cache

HPS 110

FPGA General-Purpose 10
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Which of the following 32-bit chip families would you
consider for your next embedded project?

40%
35% ™ ARM-based
30% " Non-ARM
25%
20%
15%
10%
5%
0%
ARM9/ TIOMAP  Atmel Microchip  Atmel Intel NXP STMirco
ARM11 (ARM) AT91xx PIC 32-bit (AVR32) (ARM) STM32
(ARM) (ARM)

Source: EE Times Group, Copyright 2010 by UBM/EE Times Group
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&' Quartus Il - E:/porject/TIMER/TIMER - TIMER - [TIMER.bdf]
. File Edit View Project Assignments Processing Tools Window
JjD EL@ 8 LR o o [meR AXs@EE Tr WO &0 40

Eroec el ¥ £ TIMER bat |

Fles =

L% [fiveRod s R e O . . .
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R 0 tSJ)l’s'b CHygo A
SOPC Builder : b b v cws e

From Concept to System in Minutes SEREEEE
PC Application - (. & H DL

Help
2!

~E cpu_0.ocp
wgbd cpu_O.sde

Altera SOPC Builder 9.15p2 i
Copyright @1889-2010 Altera Corporation. All Rights Reserved. | oo

Initializing Editor...

| AR e e e el e R
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= Altera SOPC Builder - glcd_sys.sopc (F:\FPGAPROGECT\bromandwithCAM\software\glcd_sys.sopc)
File Edt Module System View Tools Niosll Help

—— o ®
System Conterts | System Generaton . M L’ S>> ‘ 9.

Component Liorary Target Clock Settings

Project A1 | Device Family: Cyclone Il v ‘ Name Source MHz ’ ~ ‘ )
¥ New companent.. clk_0 External 50.0 = 9

Library emove

[#-Avalon Verification Suite

# Bridges and Adapters o) W 9 f
0’.

[ Interface Protocols

#Legacy Components Use Conn.. Module Name Description Clock Base End Tags . ®
) Memories and Memory Cor & onchip_memory2_0  On-Chip Memory (RAM or ROM) & o M b » ‘ 9 N
= Peripherals — s Avalon Memory Mapped Slave  clk_0 0x00010000 0x00018££¢
[ Debug and Performant L & cpu_d Nios Il Processor
O Avalon-3T Dal — —|  instruction_master  Avalon Memory Mapped Master |clk_0 ®
¢ Avalon-ST Dal *—|  data_master valon Memory Mapped Master IRQ 0 IRQ 31 oo
@ Avelon-ST Tex M| tag_debug_module  Avalon Memory Mapped Slave 0x00021000 |0x000217£ 1
+ @ Avelon-ST Tex & DATA PIO (Paraliel 0)
¢ Performance ( ‘ ] Avalon Memory Mapped Slave  |clk_0 000022000 |0x0002201£
.| © SystemDPer B LCD_CONTROL PIO (Paralel 10)
- [ Display = o Avalon Memory Mapped Slave  |clk _0 0x00022020 |0x0002203£
¢ Character LCC B epes_flash_controlle... EPCS Serial Flash Controller
o Pixel Converte ¥ ‘3| epcs_controlport  Avalon Memory Mapped Slave  |clk_0 0x00021800 (0x00021£££
¢ ? 8 jtag_uart_0 JTAG UART
| e avalan tan clova Auvalan Mamary Marnad Slavae  lalle 0 NeNAN22420 NeNNN22127 !
4 X I3 ?

Edit Add remove [ Edt T Aa|lVv|X [Address Map‘..] [Filers“.] Fiter; Default

® Info: CAM_CONTROL: PIO inputs are not harcwired in test bench. Undefined values will be read from PIO inputs during simulation.

4 Prev l Next ] [ Generate ]
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File Edit Refactor

:[3-E &) @

™ £ (I

[ Project Explorer >

& =5 cam

= =5 CAM_bsp

# 55 GLAD_TEST1

# =5 GLAD_TEST1_bsp
[+ 3;3 glcd_cam

# =5 gled_cam_bsp

® 5% RTQ

#-1=5 RTQ_bsp

B <

¥~ &l -

\§> @

>

‘Writable

& Nios Il - GLAD_TEST1/hello_world.c - Eclipse Platform
Mavigate Search Project Run MiosII Window Help

B R C
. .
(1), hallo.workd. .23

:include
:include
:include
:include
:include
:include
‘include
Ainclude
-include
:include
:include
Ainclude
Ainclude

$-0- Q-

iYTE result:;

Nios 11

EEBX

£ | [ nios 11 | B crc++

Lol

"system.h"
"altera_ avalon_pio_regs.h"
"mylib_inc/glcd_defines.h"
"mylib_incfglcd_functions.h” —
"roylib_ince/neec. h”

"raylib_inc/spi.h"
"raylib_inc/delay.h"”

<stdio.h>

<alt_types.h>
"priv/alt_legacy_irg.h"

<float.h>

<stdlib.h> /* rand(),
<math.h> /* exp, log

RAND MAX */
*/

nt p,q:;
e - . i
& | e
'[2: Proble | Tasks | &l conso | =] Proper ImNiosII 53 __‘:' 8|
CRISIIE
salam
driver code= 9325
< >
Smart Insert | 38:1

. M)J.S u.!a.:.?co'
S8l S b LLS I
SOPC L LLs e
4 LS Joas (Sale

LS
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1) Altera, Cyclone III Device Handbook, Volumel, Altera, 2012, http://www.altera.com

2) Mondada, F., Bonani, M., Raemy, X., Pugh, J., Cianci, C., Klaptocz, A., Magnenat, S.,
Zufterey, J.-C., Floreano, D. and Martinoli, A. (2009) The e-puck, a Robot Designed
for Education in Engineering. Proceedings of the 9th Conference on Autonomous
Robot Systems and Competitions, 1(1) pp. 59-65

3) Altera, AN-466-2.1, July 2012, http://www.altera.com

4y Damir Beciri, Aldebran Robotics reveals NAO Next Gen robot, 9 December 2011,
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5 OVT, Ov7670 datasheet, http://www.ovt.com

6) llitek, Ili 9325 datasheet, Ili Technology corp

7)  Newton C. Braga, Robotics, Mechatronics and Artificial intelligence: Experimental
Circuit Blocks for Designers, Newnes publishing, Nov 8, 2011

8) Illah Reza Nourbakhsh. ,David Scaramuzza, Introduction to Autonomuse Mobile
Robots, MIT press, February 18, 2011

9) User-Customizable ARM-Based SoC FPGAs for Next-Generation Embedded Systems
October 2011 Altera Corporation

10) James O. Hamblen Tyson S. Hall Georgia Institute of Technology Southern Adventist
University Atlanta, GA Collegedale, TN Michael D. Furman University of Florida,
Rapid porototyping of digital system, 2008 Springer Science + Business Media, LLC,

11) Quartus II Handbook Version 11.0 Volume 1: Design and Synthesis May 2011 Altera
Corporation

12) Thomas Braunl - Embedded Robotics - Second Edition — 2006 Springer
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13) Color tracking for multiple robot control using a system-on-programmable-chip,
Automation in Construction 20 (2011) 669-676, journal homepage: www. e
Isevier.com/locate/autcon.

14) Real-time Motion Tracking from a Mobile Robot

Boyoon Jung, Student Member, IEEE, Gaurav S. Sukhatme, Member, IEEE,
SUBMITTED TO IEEE TRANSACTIONS ON ROBOTICS.

15) Ov7670 datasheet.

16)ILI9320 datasheet.

1'7) Odometry Based Pose Determination and Errors Measurement for a Mobile Robot
with TwoSteerable Drive Wheels, Journal of Intelligent and Robotic Systems #/. 263—
282, 2004, © 2004 Kluwer Academic Publishers. Printed in the Netherlands.

18) The use of Motion Tracking for Mobile Robot Collision Avoidance in Outdoor
Environments.

19) Visual Tracking in Four Degrees of Freedom usingKernel Projected Measurement
Fateme Bakhshande, Member, IEEE, and Hamid D. Taghirad, Senior Member, IEEE
Advanced Robotics and Automated Systems (ARAS), Industrial Control Center of
Excellence (ICCE), Faculty of Electrical and Computer Engineering K.N. Toosi
University of Technology, Tehran, Iran.
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20.
21.
22.
23.
24.
25.

26.
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www.altera.com

www.alterawiki.com

www.alteraforum.com

www.ahalog.com

www.k-team.com

WWW.nhovintarashe.com

WWW.ri.cmu.edu.com
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