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What is Embedded System?

- W. Wolf : “Any sort of device which includes a programmable
computer but itself is not intended to be a general purpose
computer.

- A combination of computer hardware and software, and
perhaps additional mechanical or other parts, designed to
perform a dedicated function.

- Estimated 5 billion embedded processors and 94% share of
processor market worldwide
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|ICP DAS total solutions for embedded systems

& Best-fit Standard Chasis

System Integration Support
Application Development Support
Embedded RTOS Solutions
ICP DAS I/O Technology

XScale-based Embedded SBCs

Mechanical Engineering Sevices : ¢ Customization Design
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€ 3.5 or PC104 form
factor industrial
embedded SBCs

designed for harsh
Application Development Support environments.

System Integration Support

Embedded RTOS Solutions

ICP DAS I/O Technology

XScale-based Embedded SBCs

& NuWa series are now
available !

€ OEM/DOM are welcome

Mechanical Engineering Sevices
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Why Intel XScaIe'

Delivering Intel® XScale ™
Microarchitecture Solutions

Internet Jintel® IOP321

Customer Storage

® ge,

Intel® IXP 4)0( Promices RAID/SAN processor
product line Equipment Intel® |IOP310

processor
Intel® IXP2400 :
processor ﬁ\ Intel® PXA250

Internet
Intel® IXC110Qy ¢ cess System/ .- processor

Processor | ine Cards :,?. zc%.,"'

[ntel® IXP2800 y O
processor \ : SN A . . Intel® PXA210
| Internet - '.f'. 11E T tnee S
backbone |
devices ..
I
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32 KHz

Intel PXA255 Function Block

3.68 MHz

RTC Clock Core
0%}
Real Time Clock
Timer/PWM
ACO7 Interface
IS
I’C
IrDAYUART

SSP/SPlI/uWire

yYyYyyyvyrvyvy

Secondary GPIO

Multimedia Card

A A A A A A A A

ART (full modem)

TeT
y'

Bluetooth UART

USBE Cllent v1.1

15 Primary GP10s

Dividers | PLL _

Power
Manager

Clock
Controller

Interrupt
Controller

—

Internal Bus

A 16 Channel

- DMA
Color LCD Controller
Controller

JTAG
Test & Debugging

SDRAM
Control

Address &
16/32 Data Mux

SRAM
Control

Burst Aash
Interface

Variable
Latency 1/0

PCMCIA/CF
Card Control

Bus Mastering
Support
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LCD
Brightness / 320x240
Contrast Active
2 34 16’ L,

PWM

~ Bluetooth

RF

PXA250
intel* XScals cora
200, 300 and 400 MHz

_SIM Card_
Always On

DBB
Power
‘Manager

" Flash

CARD ———1 MMC/ 1-bit SD

SRAM |

3.68 MHz

M 3rd party components B 3rd party optional

2 PC
Sync

Intel®
Wireless Flash

SDRAM

13
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ICP DAS NuWa series mdustrlal XScale SBCs

- 3.5” FDD space SBCs

« NuWa-470
Additional industrial
solutions and
field bus control.

« NuWa-450
Powerful SBC for
diversify applications

« NuWa-430
Cost-effective SBC

- PC104 SBC

« NuWa-104M
PC104 form factor and
PC104 1/O connector compliant

14
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Hardware Specmcatlons

Peripherals :

v LCD interface : TTL/LVDS,
% 640 x 480 16bpp

v VGA output : 1024 x 768 16bpp
v Touch : 4/8 wire
v USB host x 2/4, USB client x 1
v' 10/100M Ethernet : x 1/2
v' CAN interface x 1

Main Features : v’ Serial :
v CPU : Intel PXA255 400Mhz RS-232/RS-485 :x 1
v' Flash : 32Mbytes + 8Mbytes Tx/Rx only : 3
v' SDRAM : 64Mbytes v Audio : Line in / Line out / Mic
v' SRAM, EEPROM v BlueTooth
v CompactFlash/PCMCIA/MMC/SD v IrDA
interfaces v 1-8000 / PC104 1/O Expansion slot

v Hardware ID, RTC, WDT, JTAG v Power-in : 5V/12V
v' Reset button, Power LED v Dimension : 3.5” FDD or PC104
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NuWa Series Hardware Specifications
Mode! | NuWa-430 | NuWa-450 |  NuWa-470 NuWa-104M

Processor PXAZ55 4A00MHz

Flash (32+E)ME ar DOC{opfion)

SORAM E4MB

SRAM MN/A MN/A, J1Z2K(Battery Backup) S12ZK({Baitery Backup)
EEFROM M/ MN/A, 128KB 128KB
Hardware |ID Hardware genal ID number

Real Time Clock RTC wath battery

Watch Dog Timer CPU Built-in

JTAG and Debug Fin header for update firmware

PCMCIA M v v A
CompactFlash Type I x1

MMCISD Fin header

VGA port MN/A 1024 X 768 16bpp 1034 X 788 16bpp N/
LCO interface TTL/ STN i LVDS module, 840 x 4B0 168bpp

Touch Interface Built-in 4-wire 1auch contraller

16
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NuWa Series Hardware Specifications (Cont.)

Model

Serial ports

Additional serial
interface

IrDA capability
BlueTooth
Ethernet

CAN bus

USE Host
USB client
Audio Codec
Expansion Bus
Reset button
Power LED
Dimension
Power-in

Operation Temp

NuWa-430 NuWa-450 NuWa-470

RS-232 x 1, RS-485 x 1

N/A 2-wire Tx/Rx only x 3 2-wire Tx/IRx only x 3

9 pin full function x 1 9 pin full function x 1
Pin header for IR module
Pin header for BlueTooth module
[10/100] x 1 [10/100] x 1 [10/100] x 2
N/A N/A 1 (pin header)
2 z2 !

X 1 (pin header)
Pin header for Line in { Lin out / Mic

ICP DAS I/O slot
Fin header

Fin header

140mm x 110mm x 40mm (3.5" FDD space)
DC 5V, optional DC 12V for LCD

-20°%c ~ T0"c

NuWa-104M

RS-232 x 1 (pin header)
RS-485 x 1 (pin header)

N/A

N/A
N/A
(10/100] x 1

1 (pin header)
1 (pin header)

Standard PC104 slot

90mm x 95mm (PC104)

17
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|ICP DAS total solutions for embedded systems

€ LCD, Touch solutions

i

System Integration Support € Cable and connector Kits

@ Integration services

@ Industiral PLC-style I/O

boards and OEM/ODM are
Embedded RTOS Solutions welcome

Application Development Support

ICP DAS I/O Technology

XScale-based Embedded SBCs

Mechanical Engineering Sevices
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Touch Panels

- Embedded touch controller

- Support any size of 4/8 wire resistant touch
panel

Displays
- Support any size of LCD panels

- LCD panel interfaces :

- Digital : STN/TTL/LVDS, VGA quality, 640 x
480, 16bpp

« CRT : XVGA quality, 1024 x 768, 16bpp

- To support Digital SVGA/XVGA LCD
panels :
* Need OEM/ODM

19
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m= ¢ = =% Pinheaders :
; | %7 - Reset, power LED
m— i ; - JTAG, system debug
|

— [ — _ USB Client

wem) | - Audio
w—— | ] ﬂ] - SD/IMMC
Nl - - CAN

B o] e f - Additional serial

E : T Cable Kits
- LCD

- Touch

— Cables and connectors
for pin headers

20
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/O Interfaces

- ICP DAS 1-8000 slot
Interface

- PC 104 interface

/O Modules

- Support all 1-8000/1-87K
series I/0O modules

- OEM/ODM

21
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Derived ICP DAS products :
Hero series embedded IPCs and HMIs

Embedded IPC

22
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|CP DAS total solutions for embedded systems
€ Windows CE .NET

System Integration Support € MontaVista Linuxe

€ Build-in standard OS
Application Development Support image

&€ Customization services
Embedded RTOS Solutions

Windows CE.net

ICP DAS 1/0O Technology Wir 'l? Linm

XScale-based Embedded SBCs

Mechanical Engineering Sevices
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|ICP DAS total solutions for embedded systems

€ SDK

System Integration Support ¢ Utilities

€ Remote Administration

Application Development Support @ Industrial Standard protocols

€ 3rd party software

Embedded RTOS Solutions

ICP DAS I/O Technology

XScale-based Embedded SBCs

Mechanical Engineering Sevices
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clrpeducedc
€ Developments kits

System Integration Support
image
Application Development Support € Training courses
Embedded RTOS Solutions

ICP DAS I/O Technology

XScale-based Embedded SBCs

Mechanical Engineering Sevices
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Development Kits for :
- Demo and evaluate hardware
- Developing Applications
- Customizing OS image
Integration Services :
- LCD driver integration

- Contents - OS image customization
- NuWa-470 - .
.104” or64” LCDdisplay 1 ralning Courses:
- 110V-240V Power - ICP DAS BSP for OS developers
+ Cables kits and speaker - ICP DAS SDK for application
* BSP developers

- User Manual .
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The Traditional PLC (Programmable Logic
Controllers)
- PLCs have been the control '-;

solution for more than two
decades and still very much
alive!

- But, PLCs are grounded In
proprietary architectures

- Limitations:
 Proprietary architectures, lacks of system resources and fancy
peripherals

- Designed for Specific Applications, Different Applications require
different hardware and development tools

- Hard to maintain, migrate, and upgrade
- Big challenge to enable interoperability and information exchange

v

28
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- The Hybrid Solution

- In the 80s and 90s, engineers
used industrial PCs to
provide advanced
functionality.

— Limitations:

- Poor quality and endurance
In industrial harsh
environment

 Desktop OSs are
unpredictable

« Difficult to construct,
troubleshoot and maintain

- Not an integral whole
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PAC (Programmable Automatlon Controllers)
- The Evolutions in Control

>

- PAC is the new term
coined by ARC to define
the next generation of
Industrial automation
controllers.

- A PAC combines the ; |
functionality of a PC PLCs >
and reliability of a PLC R

Ruggedness and Reliability

~

PCs

Flexibility and Functionality

30
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Products of PACs

- The ICP DAS PACs : — The other PAC vendors

WinCon/LinCon-8000
= PLC +IPC + HMI/SCADA

31
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PAC =PLC + IPC

PAC Architecture

Applications

Standard 1/O and
PLC-style 1/O

Embedded RTOS

Embedded
RISC-based
Hardware

Flexibility and Functionality

33
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PAC = PLC +IPC

- To provide advantages of PLCs
- Ruggedness, reliability, and survivability
- RISC processor
« Industry-grade components
- Highly protection

- To prevent disadvantages of PLCs

- |CP PACs make extensive use of COTS
(Commercial Off The Shelf) products and
technologies.

- Availability, maintainability, and easy to
upgrade

>

PCs

Flexibility and Functionality

PLCs

>

Ruggedness and Reliability

&d RISC Machin
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PAC = PLC + IPC

- To provide advantages of IPCs
(( : PLCs )

>

- Standard 1/0 and peripherals
 Popular RTOS

- Advanced programming languages
 Openness ,flexibility, and OEMSs

Flexibility and Functionality

- Communications to business systems Roggodncss snd Relabliy
- To prevent disadvantages of IPCs
» Industrial hardware design gﬂ
- Diskless and fanless Windows CE.net Linux?\

- Wide operation temperature
« Built-in embedded hard real-time OS
- Fast boot up and system recovery

35
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PLC-Style I/ mdules |

- Digital 1/0

- Analog I/O

- Motion Control

- Counter/Frequency
- Multi-port serial

36
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Appllcatlon Software

- PLC Software :

IEC-61131-3 compliant PLC Software to provide reliable scanning
architecture

- PC Software :

Popular hard real-time OS to provide flexible general-purpose
programming language for complex applications and mass data
exchange

‘eMbedded Visual C++ | Visual Studio.net

TN XV

Windows CE Edition

37
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WinCon-8000

B - i)

RISC CPU206MHz
EEPROM/Flash/SDRAM
Real-Time Clock
WatchdogTimer
Hardware Unique S/N

use Parallel Bus .
Keyboard l/OExpansionSlot LED Indicator
Mouse

— COMPort
(RS232)

COMPort
{(R5485)

FAC APPSR AR
FHRAPER AR EE RN R
e e T

Analoglnput/Analog output
Current Loop

Digitallnput/ Digital output
Relay Output

Open Collector Output
Counter/F requency 38

LED Indicat
ndicator Compact Flash

Ethernet Port
Operating Temp.:-25 C~+78 C
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- The ICP DAS Embedded Solutions
- What is PAC

- To Implement ICP DAS PACs

- Q & A and Thanks!
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