DC Power 10/100 Ethernet
Ethernet PHY

PMIC
Sltara AM3358
USB Cllent
Serlal Debug LEDS
512MB DDR3
Reset Button
eMMC
USE Host
HDMI Framer

micreHDMI

uspD Boot Button

The Beagle Bone

by Mark A. Yoder
Mark.A.Yoder@Rose-Hulman.edu
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Boris

o ...speaks for himself
 Watch carefully
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What did you see?

Small Size

Powered by USB

Easy to add audio

Network over USB

USB drive

Web server

Integrated Development Environment
Speech synthesis

Linux command line
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You - Out-of-the-box
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o Me
o Black Bone

Technical Detaills
You — More Labs
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Questions and Wrap Up
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You — Out-of-the-box

Getting Started

1.
2. Open the new drive that appears.

3.

4. Return to browser window with START.htm and scroll

1

Plug the BeagleBone into your computer via USB.

Open START.htm with Chrome or Firefox.

down to Step 3 to find http://192.168.7.2 and click
on it.

Explore.

Click on the title Cloud9 IDE
(http:.//192.168.7.2:3000).

Continue with lab handouts.
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Cloud 9 IDE

o Zero-install integrated development environment
e Go to http://192.168.7.2:3000 Click
1C

Cloud9 IDE Cloud9 IDE

To begin editing programs that live on your board, you can use the

Click on the "Cloud9 IDE" link above to start the editor.

L

T

As a simple exercise to become familiar with Cloud9 IDE and the BoneScript JavaScript library, creating a
PY simple application to blink one of the 4 user programmable LEDs on the BeagleBone is a good start

FINSTITUTE OF TECHNOLOGY



Cloud9 Fle Edit Fnd View Goto Run Tools Window Support Preview ) Run

¥ ilm doudo B Welcome intemnLED js
= _indudes
= _layouts
8 autorun
= bone101
i examples
¥ i cookbook
» B 02-sensors
v m 03-displays
4 etemnlEDjs
B fadelEDjs
A inteml FD s
4 matrid EDiZ2c js
A nokiaS5110.js
4 nokia5110Test js
A sp=akis
» W 04-motors
» W 05-beyond
» W 06-iot
» W 07-kemel
» [m 08-realtime
* Il 09-capes
B coolobone101.sh
B ReadMe.md
* I extras
» i Grove_BBG
» i PyBEIO
48 analog s
{. analog2.js
A analog3 s
B Hinkino
48 blinkpy
4 blinkled js
14 biinky.b bash - "beaglebone’ o
' [ reoot@beaglebone : fvar/1ib/cloud9s#
A inputjs
A inputz
JB pwmiTestsh
4 shiftout s
A testis

var b = requ1re( bonescript');
var LED = "USR@";

var state = b.HIGH;

b.pinMode (LED, b.OUTPUT);

Workspace

setInterval(flash, 258);

Mavigate

function flash() {
b.digitalWrite(LED, state);
if(state === b.HIGH) {
state = b.LOM;

1 else
state = b.HIGH;

h

e e e
SNV A WNESW WSO a Wk

QROSE-HULMAN

INSTITUTE TECHNOLOGY




[L.abs

01 Blink an LED

02 Read a switch

03 SensorTag

04 Read a variable resistor (optional)
05 Turn a servo motor (optional)
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Rose-Hulman Institute of Technology |

Private engineering school
About 2000 students
Teaching

Don’t grant PhDs

Small masters program
Terre Haute, Indiana, USA

#1 ranking 17 years running
o US News & World Report

#4 ranking Brookings Institute
All students have laptops

QROSE-HULMAN
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Introducmg

THE P, |
BEAG[ES

I!ﬂ'a = 11 1 3
o

'“-n:"-f. - .
sy -r;' A 4
-
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BeagleBone Family

BeagleBone Black

Board
Quick The original open All features of the original S(L-S:::::Z:;nc:if:i; Next-generation
summary hardware, ARM-based BeagleBoard with extra latform with blu -)i/n BeagleBone featuring
development board memory P board expar?siogn 1-GHz processor
Memory 256KB L2 cache 512MB DDR2 256MB DDR2 512MB DDR3
2D/3D graphics :
1-GH 2G/4 MM
Special accelerator, GHz processing POWer, —;qp owered, 107100 2ot eMMC, onboard
TS HD vid ble. USB Four- port hub with Ethernet. USB JTAG HDMI, USB, Ethernet and
video capable, 10/100 Ethernet ' HDMI interfaces
powered
Price
($U.S) $129 $149 $89 $45/$55

. QROSE-HULMAN .
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BeagleBoard x15
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Dual ARM Cortex-A15 /@ 1.5GHz=. Sitara AMS728

Dual Core SGX544 3D, 532MHZ

Dual C66x, TOOMHZ

[VA, 53ZMIIZ

GC3230 2D BTBLT

DUAL ARM M4, 212MHZ

2GB DDR3L, Dual 32bit bus, Non-ECC 533MHZ

4GB. 8bit Embedded eMMC

PS659037

20-pin CTI JTAG, Serial debug header

42" % 47, 12 layers

(2) Power, (4) Ethernet, (4) User Controllable
(2) Type A 900ma (1) 1800mA (1)

(4) 500mA

(1) micro USB Type B

(2) 10/100/1000 RJ45

(1)eSATA Connector- Powered 500mA

(2) Via Expansion

(2) Channels via expansion

(1) Via expansion

(1YmicroSD

(1) Reset Button (1) Power Button .
(1) Full Size connector, 24b 1920x1080 60FPS, EDID

HDMI and AIC3 104 (Stereo In/Out)

(4) 60 pin dual row headers

157

1/11

185

8pin RTC with optional battery backup. 12C I'F

(4) 5V.33V. VDD MPU, VDD DSP, VDD CORE

TBD

12VDC@TBD



Capes expand BeagleBone ﬁ

Breadboard Breakout LCD DVI-D CANBuUs
7", 4.3" or 3.5
T i m—t i~ wik T T
V.GA Battery Profibus
hﬂl. .
[ | e =
RF-cc1101 Weather Camera CAN
CC2500 ‘ i 1
cc2s30  fE. 4 T
1 f I = 0
DVI-D BeBoPr 3D Radar
w/Audio Printer

QROSE-HULMAN
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R —

eLinux.org
Google Group
IRC

beagleboard.org

o beagleboard.org/newsletter-subscribe "i : .m
o beagleboard.org/getting-started o

wwwwwwww

:::::
uuuuuu

Ene
lllll
rrrrr
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Projects

FE.337 HH:
B b B T O W

L1 3 Get Started w
L = the BeagleBc

http://www.youtube.com/watch?v=NJk81eCuqu0

. QROSE-HULMAN 220
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LabVIEW

blink.lvproj/beaglebon

File Edit View Project Operate Tools Window Help

o =k O@ | 15pt Application Font |~ ||E;.' i ”&T ||@'| *| Search

Blink (Serial Interface)

This example demonstrates how to blink an LED on a LINX device connected to
the host computer using USB / Senal.

Instructions

1. Select the Serial Port associated with the LINX Device.
2. 5elect the Digital Pin connected to the LED. Loop Rate (Hz)

3. Click the Run Arrow.
]

Circuit Schematic LINX Device Settings LED Value

Digital Outpul

Digital Cutput Channel

=13

blink.lvproj/beaglebone| <




Open-source Underwater Robots for
Exploration and Education

|l earn more »

e "OpenROV is a Do It Yourself telerobotics
community centered around underwater
exploration and education”

 Thereis an OpenROV Cape
http://circuitco.com/support/index.php?titie=Beadl|
eBone ROV

A ; Faan.,
R WSE‘HULM1 '
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Technical Details

« Hardware
o System on Chip

0 Pin Outs
DC Power 10/100 Ethernet
> SOftwaI’e - Ethernet PHY
0 Quick to learn - BoneScript ~ StaraAMa38 USE Client
o0 Easy to use - Shell Scripts Serlal Debug e

o Powerful-C

512MB DDR3
Reset Button

eMMC

USE Host

HDMI Framer
micreHDMI

usD Boot Button

http://bone/Support/bonel01/

. QROSE-HULMAN .
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()

| 151IBBBK 0001

UART4 RXD 11 12 GPIO 60
UART4_TXD 13 _
GPIO_48 15 EHRPWMIB
SPIO_CSO 17 18 SPIO_D1
12C2_SDA
| SPIO_SCLK
GPIO_49 23 24 UARTI_TXD
GPIO_117 25 26 UART1_RXD

GPio_t1s 27 2o [SPIICSONNN

30 GPIO_122

N

[ S

LEGEND

GPIO_20 41

GPIO_66
GPIO_69
GPIO_45

GPIO_47
GPIO_27

40

42
a4
46

ape Expansion Headers

GPIO_67
GPIO_68
GPIO_44
GPIO_26
GPIO_46
GPIO_65

GPIO_61



Technical Details

DC Power 10/100 Ethernet
e Software e

Sltara AM3358

Ethernet PHY

0 Quick to learn — BoneScript
o Easy to use - Shell Scripts Serlal Debug
o Powerful-C

USB Client

LEDS

512MB DDR3
Reset Button

eMMC

USE Host

HDMI Framer
micreHDMI

usD Boot Button

http://bone/Support/bonel01/
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BoneScript

e Familiar Arduino function calls...
...exported to the browser

e Buttons will run code in your broswer that will impact
the LEDs on your BeagleBone

« The exact code used in the browser is given
o digitalWrite()

digitalRead()

analogRead()

attachinterrupt()

readTextFile()

writeTextFile()

O O O O O

http://bone/Support/bonel01/
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Other Languages

 Qut-of-the-box the bone can run
o C

C++

bash

perl

Python

o JavaScript

« Go, Java, Ruby, Erlang and many, many, many
more are very easy to install

O O O O
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Continue with Labs

03 SensorTag (loT)
04 Read a variable resistor (optional)
05 Turn a servo motor (optional)
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Overview

e Teaching with the Bone
 Questions and Wrap Up
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Teaching with the Bone

How do you get going?

Attend a tutorial

Derek Molloy (http://derekmolloy.ie/beaglebone/
Yoder’s wiki (http://elinux.org/Category.ECE597)

TeXtS DEREK MOLLO\:MM
Community | BEﬁdLE BON .
univ@ti.com

BeagleBone
Cookbook

Mark A. Yoder & Jason Kridner

QROSE-HULMAN .
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Derek Molloy

Electronic Engineering Education and Innovation

Home Course Notes

derek ie

The Beaglebone

]
2
@]
5)
5}
(s}
=

Introduction

| have developed a full series of videos on the Beaglebone — an Embedded Linux device that is perfect for getting
started. The Beaglebone original retailed for about €85 and all of the first set of videos are based on this board. Later
videos will describe the Beaglebone Black, which is a more powerful device but interestingly it retails for the lower
cost of €45

Getting Started

In the first video | introduce the Beaglebone — a low-cost high-performance 720MHz ARM A8 device with 256MB of
DDR2 Memory. It has full support for 10/100 Ethernet, USB client support, JTAG debug via USB. It has 64 GPIOs, 7
% 12-bit ADCs, and support for canbus and LCDs. The pin layout is like the arduino where you can place “capes™ on
the board. The Beaglebone boots using the MicroSD card into embedded Linux (Angstrom). In this video | will

Adamnnctrata tho firet ctance with tha hnard and | will diernce hna van ran nea amhbaddad | inoy tn cand A raraia

General Blog Other

Home / The Besglebone

Derek Molloy on Add to circles

Tags

angstrom apache avconv

beaglebone
beaglebone black
bitbake build buiding c++ C920
connman cpu curl disk distribution
easydriver fimpeg git gparted hitps
index php iso JAVa kernel LED LEDs linux
live-cd nmap OPENCV portscan re-size
resize RTP SOUICE stepper motor UDP
url vdi Videe virtualbox VLC wordpress

*264 zeus

Categories

http:/¢derekmolloy.ie/beaglebone/

E-HULMAN
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& 213 TG g Waorkzho; x : germany X 1] ReageRn x L1 ReagleRor x f D Category ."\_ [ UerrRoc: x )
| & C' | [J elinux.crg/Category:eCE49/ A 0O R @ N ZWF O F « =
i35 Apps (] Courses (] Linux (O] Home (] mp3 (] Rose (] SPEN  f Slickdeals —] Travel (] Other » [ Otrer bookmarks

Category Discussion

Category:ECE497

Read Edit View hisiory

& Yoder Talk Preferences Watenlist Contibutions Lag out

ROSE-HULMAN embedded Linux Class by i/ark A Yoder#

“avgaton

Main Page
Community portal
Curient events
Recent changes
Help

Subcategories

Volunteering A

Popular Pages

'Who's Online s:Aaatruil
)

Too box e SparkFun

What links hore
Ralatad changes
Upload fila
Special pages
Printable versicn

Permanent link
o« ECE497 - 32-bit Embedded

Linux. Rose-Hulman

o ECE497 Related Courses

¢ Embedded Beagle Class

o ECE497 Instructor's Guide

o TiAM3IZXK PRLSSY2

« EBC Embeddec Beagle Class
Topics

A

« ECE497 SPI Project
e Adafriuit 124 Red I FN)

Page infarmatinn

E cont.

Categories relatng to the course ECE497. (Electrcal and Computer Engineering — ECE)

Ths category has the following 2 subcategories. out of 2 total.

Pages in category "ECE497"

I n2 tcliowing 110 pages are in this category, out of 110 total.

S

o SparkFur: 0.5" Force
Sensitive Resistor

EBC Exzrcise 16 git
EBC Exzrcise 16 git - Fork

znd Pull o SparkFur: ADXL333, three-
EBC Exarcise 16 git Workshop  axis acceleromeier
Version ¢ Sparkfun: BMPOSS Barometric

Pressure Sensor
o Sparkfun: Flex Sensar
o Sparkiun: HMC3883L

EBC Exzrcise 17 Using ALSA
for Audio Processing
EBC Exzrcise 18 Using the

DSF for Audio Processing Magnetometer
EBC Exzrcise 19 DSS2 and & Sparkiun: IR Receiver
sysfs Breakout Board

EBC Exzrcise 20 The Display  « SparkFun TG-3200. Triple-

IE| | Search |

m

BN

Matriy Panel Sub3system (DSS) Axis Gyro
« Adafruit- 2-8xis Thumb « EBC Exsrcise 21 Running e SparkFur: ITG 3200, Triple
Aowatic ke Audin and iden Axie (Zwrn Dienlaw X
PINSTITUTE OF TECHNOLOGY



e
Supportmg Texts
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Bad to the Bone

Crafting Electronic Systems
with BeagleBone and
" BeagleBone Black

Getting
Started with
BeagIeBune

Steven F. Barrett
Jason Kndner

C oo lin i Ml




Questions?

G D A

Inexpensive
Standard interfaces m * e
Expandable i’/
Big support community
Powerful

Easy to use
Low power

Getting
Started with
BeagleBone

Steven F Barrett ;
Kridner
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Overview

univ@ti.com
Me - Out-of-the-box
You — Out-of-the-box

Introductions

o Me
o Black Bone

Technical Detaills
You — More Labs
Teaching with the Bone
Questions and Wrap Up

¥

B%agle one
Cookbook

Marlk A. Yoder & Jason Kridner
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