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The Concept $7 beogleboard.org

 Digital Dust -> A low cost sub $10, low-profile edge node that is easily
deployed almost anywhere
— Sub 1GHz network based on TI-15.4 stack

* User experience is simple and seamless with out of box setup
taking minutes

 Adaptable by Makers and
Professionals alike for it’'s plug
and play usability
— Professionals would use for proof

of concept, assume higher
volumes would result in design /
manufacturing customization
opportunities and the wider
portfolio of loT services

Beagleboard SBC with
Connectivity

Internet
/ Cloud




BeagleConnect Leash Feature Set
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The User Experience
Step 1 - Gateway login
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The User Experience
Step 2 - Connect with button push
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The User Experience
Step 3 - Live edge data automatically appears
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User Experience Value Proposition

. Automatic provisioning for 12C, SPI, GPIO, UART, ADC, and PWM

. No cut-and-paste

1. No device specific code lives my program

2. Driver maintenance is owned by Linux kernel

. No “firmware” development

1. Everything a developer needs to do sits above the OS in any
language

. All sensor data is readily accessible in read and write files

. Every programming language supported

1. No language specific libraries

. Out of the box support for ecosystem of 500+ mikroElektronika
click boards
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The Ask

1. Marketing Support

1. How can Tl drive market awareness - what does Tl need from BB.org
to do this?

2. Software and Hardware Development

1. Design support and consultancy for discrete implementation of
CC13xx

1. Required to achieve pricing targets
2. Split cost of 6 months firmware development, ~$150k
3. Pricing
1. Target BOM cost is $3 to achieve a MSRP of <$10
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Example: flood mitigation system #1 beagieboard.ong

BeagleBoard SBC with
0.5Km Connectivity
Water Internet/
ey _» . " Cloud
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Overflow/
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Emergency
Pump
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 Greybus: automatic provisioning for 12C, SPI, and GPIO

USB in Linux Today Before Greybus With Greybus

HOST Peripheral

S CONNect Device

Probe 12C 12C
what is it >
S Tell it
SPI _ UART SPI
Peripheral MCU Peripheral
Load
Driver GPIO
GPIO
)

It Works!

Specific device tree required Connect Device

Probe

whatisit T

= Manifest
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The Concept #7 beogieboard o

* Low cost (< $10), low-profile edge node that is easily deployed almost anywhere

« Adaptable by Makers and Professionals alike for it’s plug and play usability

— Professionals would use for proof of concept, assume higher volumes would result in design /
manufacturing customization opportunities and the wider portfolio of l0T services

 Features Long Range Radio comms (Sub-GHz Tl 15.4 compare with LoRA) module with on-
board MCU for control and uFL connector

 Low power with ample GPIO for easily sensor attachments

« Compatible with MikroBus interface, allowing for deployment of MikroE click sensor & actuator
boards

Works (& communicates) out-of-the-box with PocketBeagle or BBB, enabled with their
respective Long Range Comms cape

 Debug / Programming via header / JTAG connector / USB option(s)
 Battery-holder for Li-lon coin-cell
« Power-management with appropriate voltage translations
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* What is probing and a probable bus?
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PocketBeagle top
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PocketBeagle bottom
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PocketBeagle expansion

PocketBeagle Expansion Headers (Rev A2a)
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Analog - AN

Reset - RST

SPI Chip Select -CS

SPI Clock - SCK

SPI Master Input Slave Output - MISO
SPI Master Output Slave Input - MOSI
VCC-3.3V power - +3.3V

Reference Ground - GND

mikroBus Click
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BUS

WM
INT
RX
X
SCL
SDA

+5V
GND
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PWM - PWM output

INT - Hardware Interrupt
RX - UART Receive

TX - UART Transmit

SCL - 1C Clock

SDA - I2C Data

+5V - VCC-5V power
GND - Reference Ground
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Connecting mikroBus Clicks
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Single cable development

* Power, network, develop

 You can add a network and
power many other ways

B doua
< C | ® 192.168.7.2:30

Cloudd

Cloudo Fle Edt Find View Run Tools
v Velcome
New From Template »

New Plugin

Open.

Open Recent

Workspace

The Cloud9 Blog

Welcome U
AL 1as been especially true with the
e %50 JETeEH like the Ruby and the Node js communities.
=

Line Endings 3

Close Fie Aew

Close All s AESHRW  on - “Deaglebon

— ebiangbeaglebone: /var/1ib/cloudg$

B uicense
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631PM

gl 0




Download image

=2- |

https://beagleboard.org/latest-images

beagleboard.org” GuDs @

cover Boards § Leamn U Explore § llaborate ¥

BeagleBoard.org » latest-images

BeagleBoard.org Latest Firmware Images

Download the latest firmware for your BeagleBoard, BeagleBoard-xM, BeagleBoard-

X15, BeagleBone, BeagleBone Black, BeagleBone Black Wireless, BeagleBone ®
Biue, SeeedStudio BeagleBone Green, SeeedStudio BeagleBone Green Wireless, wm w
SanCloud BeagleBone Enhanced, element14 BeagleBone Black Industrial, Arrow L

BeagleBone Black Industrial, Mentorel BeagleBone uSomlQ, Neuromeka

BeagleBone Air, or PocketBeagle

See the Getting Started guide and the commuggy wiki page ¢ for hints on loading these images

Recommended Debian Images
S h loT (non-GUI) for BeagleBone and PocketBeagle via microSD card
F[’L;:EIJ!EI'? 9.2 2017-10-10 4GB SD loT |rnag& for Pock olLeqcl c BeagleBone, BeagleBone Blac
gagleRone Green SesedStidio ReaoleBone Green ud BeagleBone Enhanc
Black Industrial and Mentorel BeagleBone uSomIQ - m ']’f‘
sha2565um heleac?aﬁeszﬁglm5552021532935:390?11332IQQCDMSCJUUEEED?&BCHSDD

BeagleBone Black Wireless, BeagleBone Blue, SeeedStudio
d, elementi4 BeagleBone Black Industrial, Arrow BeagleBone

Stretch for Eeaq.eﬁ(sl‘..—': via microSD card

v

ne Blue, S jleBone Green,

Debi nI 9.1 "1 3-31 4GB SD LXQT image for BeagleBone, BeagleBone B
= strial and

n Wireless, SanCloud BeagleBone Enhance: enti4 BeagleBone é'dJ Indus W Be e Black
- more info - bmap - sha256sum h{:BZQZUBTd.SBQBT-iB‘Id450302E-eTEiEGSBEcchet??aTEH1b§4ibl9?d]2936ﬂ?e

0

Beag -‘["('I e Bla

Studio BeagleBone Green Wireless via mi card

Debian 8.6 2016-

il; 5D SeeedStudio loT image for Seeed® o BeagleBone Green Wireless - more info - bmap -
sha256sum -i8582b831a

tud
E?Q‘Hﬁ?deecc‘leﬂb&afﬁﬁcda bfb56dafh 6b932fe1 11290404

Stretch for BeagleBoard-X15 viz
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Write image to microSD with Etcher
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Connect to the USB network

'ﬁ Getting started with Beagle X

f £ Getting started with Beagle X

| © flessivolumes/BEAGLEBONE/START.em |

Stop1: G
Power and boot

p2:
Enable a network connection

Step 3.
Browse 1o weD server on
Bezgle

Troubleshooting

Updste o latast software

Other softwara options

Hardwars documentation

Books

Start your Beagle

Beagles are tiny computers with the capability of modem syslems, without the bulk, expense, or noise. Read the step-
by-step getting started tutorial below to bagin developing with your Beagle in minutes.

For user supplied tips an getting started, visit the eLinux (or other) community wiki pages:

BoagieBoard &
Board-xM P

Beag

BoagleBone Black &

+ BeagieBone Biack Wircless &
jone Blun g

ioud BeagleBione Enhanced &
oka BoagieBono Alrdp

If any step fails, it is recommended o update to the latest software image o use the instructions below.

Sep 1 > Power and boot

Most Beagles include a USB cable, providing a convenient way to provide both power to your Beagle and connectivity
o your computer. If you provide your own, ensure it is of good quality. You'l connect the “type-8” plug  of the USS
cable to your Beagle and the "type-A" piug to your computer. Note that BeagleBoard-X15 must always be powered
instead by a 12V adapter with a barrel jack.

Alteratively, for Beagles other than BeagleBoard-X15 and BeagleBone Blue that require 12V, you can utiize a 5V
adapter connected to the barrel jack

'] O 192.168.6.2:3000

Step1: G
Power and boot

Stop 2:
Enable  network connection
Step 3:

Browse 10 web sarver on
Beagle

Troubleshooting
Update to lates! sohware
Otner saftware options

Hardware documentation

Books

Step 2 } Enable a network connection

if connected via U'SB, a network adapter should show up on your computer. Your Beagle should be running a DHCP
server that will provide your computer with an IP address of either 192_168.7.1 or 192.168.6.1, depending on the type of
USB netwerk adapter supported by your compuler's operaling system. Your Beagle will reserve 192.168.7.2 or
192.168.6.2 for itself,

If your Beagle includes WiFi, an access point called *BeagleBone-JOO00C" where )OO varies between boards. The
access point password defaults to "BeagleBone”. Your Beagle should be running a DHCP server that will provide your
computer with an IP address in the 192.168.8.x range and reserve 162.168.8.1 for itself,

If your Beagle is connected to your local area network (LAN) via either Ethemaet or WiFi, it will utilize mONS &7 to
broadcast self 1o your computer. If your computer supports mDNS, you should see your Beagle as beaglebone.local,
Non-BeagieBone boards will uiilize aiternate names. Multiple BeagieBone boards on the same nelwork will add a suffix
such as beaglebone-2.local,

The below table i the typical and should update to indicate an active connaction
Naote that you must load this page without HTTPS sacurity for the automatic detection to work

e Lot [ e
usa ‘Windows Inactive

192 18872
16218862 use Mac OF X, Lingx Active &
192.168.8.1 WiFi aill Inactive
beaglebone local all MONS anatied Active &

Inactive

beaglshons-Ziocal Al

:
\




' cloud9 - Cloud9

e

Workspace

C | ® 192.168.7.

Cloud9 Fie Edit Find Wi Preview @

v i Velcome

s New From Template »

New Plugin

- 6 Welcome

‘elcome to Cloud9. Use this welcome screen to tweak the look & feel of the Cloud9 user interface.

Upload Local Files... hoose a Preset

Download Project

Line Endings

Close File Alt-W

Close All Files Al-Shift-W  on - "beaglebon
debian@beaglebone : fvar/lib/cloud9$

»
» I examples
B ucense

pumpkinBlinky.py
B README.md

The Cloud9 Blog

Since the dark ages when the green on
black screens were the only interface to a
machine, the ferminal has been a coder’s
best friend.

This has been especially true with the
advent of command line driven ecosystems
like the Ruby and the Node.js communities.
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