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1.0 Introduction

1.1 EagleFamily of Controllers

The Eagle series of single board computers run okRvl CortexM3 microcontroller with a vast array

of peripherals from 10/100 Ethernet to a reprogrammable CPLD. Through example programs and project
files this family of single board computers can be dewedl from concept to production quickly. The

Eagle family is available in custom and standard configurations.

1.2 Eagle 500verview

TheEagle 50s a single board computer designed for @astsitive control applications that require real
time performance, neorking and extensive support of popular peripherals. It delivetst3irformance
and features at a cost equivalent to lega@m8l 16bit controllers. Powered byEexas Instruments (TI)
ARM CortexM3 microcontroller, capable of over 60 MIPS, tEade 50can fulfill demanding
requirements in monitoring, instrumentation, data acquisition, process control, factory automation and
many other application¥he 50E adds 100 Mbps Ethernet for high performance networking.

1.3 Eagle 50Features

1 50 MHz 32bit ARME Cor M8 x E

1 256 KB Flash/64 KB SRAM

1 10/100 Ethernef50E Only)

9 Micro-SD Socket

9 Two RS232 Serial Ports

1 1%C, SSI (SPI) Ports

1 8-ch. 1Gbit ADC

9 Up to40- 5V tolerant GPIOs(up to 20 GPIOs on 50E)
9 4 general purpose timers, 1 watchdog timer

9 Support for GNU ad IAR compilers

9 Thumb?2 instruction set for smaller object code

9 Basic and_uaalso supported

1 +5V@115mA (225mA 50E)typically

1 Dimensions: 3.9ches x2.83inches(100mm x 72mm)

1.4 Eagle 500ptions

9 Battery backed Redlime Clock Calendar with Alarm
9 4-ch. 10-bit DAC

9 RS485 Serial Port

9 4x4 Keypad Port

9 LCD Port

9 USB Debug Port

REV. 0002
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Figure 1.3: Eagle 50Hardware Block Diagram

1.5 Software and Support

Code examples are included with thagle 5Qto get you started quickly. Applications can run standalone
with no operating system or can use a compact real time operating system such as FeeaRN@Q&

You can use popular IDEs together with the GNU and IAR compilers. The microSD card capability
simplifies program and data storage. Remote access can be implemented via web or command line
interfaces, providing oféite monitoring and maintenance capabilities. The JTAG interface speeds up
application development and debugging.

Ports of popular Basiand LUAdevelopment tools are available for thagle 50to reduce application
development time and simplify integration with code libraries developed for industrial and scientific
environments. Using these tools, you can achieve significant functioimaditvery short time. These open
source tools can be easily extended, allowing a virtually unlimited number of possibilities.

Micromint USA provides free technical support by phone, email, or fax. Technical support emails are
usually answered within one business day. Software and documentation updates are available on our
website atvww.micromint.com Each product comes with a one year warranty.

February 22, 2010 2
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2.0 Getting Started

2.1 Running the Preloaded Firmware

The Eagle 58 and Eagle 5@ome fiom the factory preloaded witipplicatiors. The Eagle 50E has an
Ethernet aplication called enet_io that demonstrates Weabed 1/O control. The Eagle 50 lamicro
SD card application called sd_card that demonstrates accessing a micro SD card through a serial
command line. The full source code for both applications is provided on the&stgfeCD. The
preloaded applications should be run to test the bdtedraceiving it.

2.1.1 Eagle 50E enet_io Application

The Eagle 50E SBC is shipped with #met_io example application from the TI Stellarisware
Library. This example application demonstrates soalsed /O control using th&thernet
controller and the IwWIFFCP/IP Stack. DHCP is usedabtain an Ethernet address. If DHCP
times out without obtaining aaddress, a static IP address will be chosen using AutolP. The
address thas selected will be shown d®dOM1, allowing acces$o theinternal web pages sed
by the application via aormal web browseFigure 2.1 showthe web page that will first be
displayed.

W& Micramint Eagle SBC - Windows Internet Exp 3 ..

@ = (&) hitp://192168.1.11/
=

File Edit View Favorites Tools Help
|| ¢ Favorites | & Micromint Eagle SBC | Bi v B v O & - Pagev Sefety~ Took+ @~
- o |
Micromint Micromint Eagle SBC
N— usA
 About Micromirt About Micromint USA
USA
« About the Eagle
SBCs With over 500,000 controllers in the marketplace, Micromint is a leading supplier of
single board computers and industrial controllers. Micromint has been providing
« MCU Block inovative, turnkey solutions to the worldwide OEM market for over 29 years. We provide
Diagram solutions from controller/system design through production, as well as packaging and
shipping the final product. Our broad line of industrial embedded controllers, single
« /O Control Demo 1 board computers and turnkey solutions can turn your imagination into reality.

HTTP Reguesis)

« /O Control Demo 2
SSICCI

Read more about us on the web at www micromint. com.

Copyright © 2008 Micromint USA LLC All rights reserved.
Done e Internet | Protected Mode: On fa v H100% -

Figure 2.1: Webinterface for the enet_igpplication

In order to demonstrate this applicatioman Eagle 50E without the optional USB Debug Port
you will need the following software and equipment:

A Personal Computer (P@)ith aserial port or a USB to serial port adapter

A DB9 to 2x5 adapter cable

A null modem cable

A terminal program such as @8y HyperTerminal, offeraTerm

A web browser

One Ethernet cable

One +5V power supply

Nogkrwbdbr
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Please follow thessteps taun the enet_io application @m Eagle 50E without the optional USB
Debug Port

1.

2.
3.

No ok

©®

Connect the Eagle 50Es COML1 port to the PC by using the@apter cable and the null
modem cable.

Connect the Eagle 50Es Ethernet port to an Ethernet Network

Startand setup the terminal programwith the following settings.

a. Baudrate 115200

b. Data Bitsi 8

c. Parityi None

d. Stop Bitsi 1

e. Flow Controli None

Apply power to the board

The Eagle 50E wiltransmit the boards IP address to the terminal

Open a web browser

Type the IP address into the web browsers address bar andlih@age in Figure 2.1 should
load.

Cl

ick on @Al /
Click on the fAToggle LEDO button to turn

In order to demonstrate the enetajaplication on an Eagle 50E with the optional USB Debug
Port you will need the following software and equipment:

1.

2
3.
4,
5

A Personal Computer (PC) withUSB port

A terminal program such as Putty, HyperTerminal, or TeraTerm

A web browser

One USB A to micro USB cable (Supplied with Eagle 50E with USB Debug Port)
One Ethernet cable

Please follow these steps to run the enet_io application on an Eagle 50E with the j8Bnal
Debug Port:
Make sure there are jumpers on JP1(below micro USB connector) and JP6 (below micor SD

1.

2.
3.
4.

B oo~

11.

February 22, 2010

connector) on the Eagle 50E

Connect the Eagle 50Es Ethernet port to an Ethernet Network

Connect the Eagle 50E to the PC by using the USB A to microdaB®

Wait until the USB drivers have been installétie USB drivers can be found on the Eagle
CD.

Find out what COM port the Eagle 50E is
(COM & LPT). The Eagle 50Es COM port is the one that says Stellaris Virtual COM Port.
Start and setip the terminal prograrior the COM port that the Eagle 50E is on and with the
following settings

a. Baudrate 115200

b. Data Bitsi 8

c. Parityi None

d. Stop Bitsi 1

e. Flow Controli None

Press the Reset button

The Eagle 50E will transmit the boards IP address to the terminal

Open a web browser

load.
Click on Al/ OHTDRtRequdem®) d (
.Click on the AToggle LEDO button to turn

O Control Demo 1 (HTTP Reques

t
t

by

. Type the IP address into the web browsers address bar and the web page in Figure 2.1 should

t

s )
he

he

o
|

O |
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2.1.2 Eagle 50sd_card Application

The Eagle 50 SBC is shipped with @ _card example application from the TI Stellarisware
Library. This example application demonstrates readifiige system from anicro SD card. It
makes use of Fasi-a FAT file systendriver. The applicationprovides a simple command
consolevid he Eagl e sebd gorsforGsdiMdlcommanttsview and navigate the file
system on the SD carBigure2.2 shows what is displayed on a terminal program when the
application is run.

#P COM7 - PuTTY A E N SYICNX)

m

Figure 2.2: Serialinterface forthe sd_cardapplication

In order to demonstrate the sd_card application on an Eagle 50 without the optional USB Debug
Port you will need théollowing software and equipment:

A Personal Computer (PC) witiserial port or a USB to serial port adapter

A DB9 to 2x5 adapter cable

A null modem cable

A terminal program such as Putty, HyperTerminal, or TeraTerm

One micro SD card

One +5V powesupply

oukrwNE

Please follow these steps to run the sd_card application on an Eagle 50 without the optional USB

Debug Port:

1. Connect the Eagle 50s COML1 port to the PC by using the 2x5 adapter cable and the null
modem cable.

2. Start and setip the terminal program i the following settings.

f. Baudraté 115200

g. Data Bitsi 8

h. Parityi None

i. Stop Bitsi 1

j-  Flow Controli None

Insert the micro SD card into the micro SD socket on the Eagle 50.

Apply power to the board.

Please refer to Figure 2.2 to see what the Eagigilb@ansmit the terminal.

Type fi?70 then press enter for the command | i s

ook w

February 22, 2010 5
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In order to demonstrate the sd_card application on an Eagle 50 with the optional USB Debug Port
you will need the following software and equipment:

1. A Personal Computer (PC) thia USB port

2. Aterminal program such as Putty, HyperTerminal, or TeraTerm

3. One USB A to micro USB cable (Supplied with Eagle 50E with USB Debug Port)

4. One micro SD card

Please follow these steps to run the sd_card application on an Eagle 50 wittiacghal USB
Debug Port:
1. Make sure there are jumpers on JP1(below micro USB connector) and JP6 (below micor SD
connector) on the Eagle 50.
Connect the Eagle 50 to the PC by using the USB A to micro USB cable.
Wait until the USB drivers have been installétie USB drivers can be found on the Eagle
CD.
4., Find out what COM port the Eagle 50 is by | oo
(COM & LPT). The Eagle 50Es COM port is the one that says Stellaris Virtual COM Port.
5. Start and setip the terminal prografior the COM port that the Eagle 50 is on and with the
following settings.
f.  Baudratg 115200
g. Data Bitsi 8
h. Parityi None
i. Stop Bitsi 1
j.  Flow Controli None
6. Press the Reset button.
7. Please refer to Figure 2.2 to see what the Eagle 50 will transmit th@aérmi
8. Type fi?20 then press enter for the command | i s

2.
3.

2.2 Programming Language Support

After testing the board with the example application, you should become familiar with development tools

used to take advant age HadleBoard&ppbroPackayd (BSP)includes i onal i t
examples to use the board functionality with several development tools. Currently the following compilers

and programming languages are supported:

IAR Embedded Workbench for ARM (ewarm)8.

GNU Toolchain (gcc) for ARM 4.2.B CodeSourcery G++ 2091
GNU Toolchain (gcc) for ARM 4.3.0 devkitARM 23b
Jumentum BASIC 08

eLua0.6 (based on Lua.1.3

= =4 —a —a -2

The tools included in the CDs shipped with the board include a kickstart versianlgiREmbedded
Workbench for ARM one of te GNU Toolchains for ARM, a BASIC interpreter and a LUA interpreter.
Project files are included to build C, Assembler &bellariswareapplications with both thEAR and
CodeBlocks IDEs.

TheEagleSetup CD includes tools and example applications to get you started withglee50SBC.

The main menu is shown in Figuré82-or developing applications with tHAR Embedded Workbench

for ARM please see section 2.3 of this manual.developing apptiations with the GNU Toolchain

please see section 2.4 of this manual. For developing applications with Jumentum BASIC or eLua please
see the Jumentum BASIC manual or the eLua manual by installing the BASIC tools or the LUA tools.

February 22, 2010 6
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Figure 2.3: Eagle Setup CD Main Menu

2.3 Getting Started with the IAR Embedded Workbench for ARM (EWARM)

ThelAR Kickstart CDinstalls a32 KB codesized limitedversion of the IARC/C++ compilerand
debugger. The IAR compiler generally produces the smallest code sizes for ARM targets and has

excellent debugging capabilities.

2.3.1 Installing EWARM

To installthe IAR Embedded Workbench for ARM insert the CD into the comp@& ROM

drive. The CD shoulcdutomatically start. 8ectt h e

filnstall

|l AR Embedded

from the CB3 main menwasshown in Figure 2. Follow the instructions in the installation
application.We suggesthat you use the defautrectories, and th&Fullo installation opion.

mbedded Workbench® Ki

Welcome to IAR Systems ifi

(=2
ati
rmation o-
- Install 2
1AR. Embedded Worﬁ&nch@ o
o—"

s View the release notes &

E'S View the
)" ~™  product documentation
&, Installthe ™,
47 Adobe Acrobat Reader
=
F 4
"
- Install drivers
ar r
i {

Figure 2.4: IAR Kickstart CD Main Menu

February 22, 2010
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2.3.2 Installing the Eagle BSP

Insert the Eagle Setup CD into the computers CD ROM dfikre.CD should automatically start.

Selectt hEToBI® option from the CD M&ehemen BIsPHdERgI e
option from t he ollWtheinst@ictions io thesinstallatioruapplidatiéa.

minimum we suggest that the Code Examples, Flash Programmer, and Documentation be installed

for developing applications with EWARMVe suggest installing #m in thedefaultdirectory of

fiC:\Program FilegMicromint\Eagleo .

2.3.3 Compiling Applications with EWARM

To load the StellarisWare workspace in the IAR IDE, sdfeograms> Micromint Eagle>
IAR> StellarisWare examplesfrom the Windows Start menu. The IARrBedded Workbench
for ARM will startand you wil see a screen similar to thatkigure 2.5. Select the Blinky project
by clickingon the drop down menu circled red in Figure 2.5. Be sure to select the board that you
are using. In the case of Figure 2.5 Bagle 50E was being usertb rebuild the project select the
uls]:}

AMak*> utton on the toolbar. You can al so right
or fARebuildo. This wil lintheddodrditypsewabmExdar i ¢ eBL NY yi

of the projectFor example the binary for the blinky project using the Eagle 50E is in the
AC:\Program Filesvlicromint\EaglaStellarisWar&oardseaglablinky\eagle508ewarmExed
directory if the Eagle BSP was installed in the default dirgciT o load the application on the
board please see the Firmware Download Procedures section in this rifahaabuild and
download is successful, the user LED on the Eagle SBC will start blinking.

Figure 2.5: Using StellarisWare projects with the IAR EWARM IDE

February 22, 2010 8





































































