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* Open Source Hardware designer at OSH Park
* PCB manufacturing service in the USA
. [ Twitter:

* VVolunteer Member of Board of Directors of
BeagleBoard.org Foundation
* drew@beagleboard.org

*\/olunteer Member of the Board of Directors of
the Open Source Hardware Association
(OSHWA)

*serving as Vice President
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o What is Open Source? “

* Examples of popular Open Source projects

I LibreOffice’ t Firefox


https://opensource.com/resources/what-open-source
https://www.mozilla.org/en-US/firefox/new/
https://www.kernel.org/
https://source.android.com/
https://httpd.apache.org/

o What is Open Source? 0

*The term "open source"” refers to
something people can modify and share
because Its design Is publicly accessible

*Open Source software Is software with
source code that anyone can:
Inspect, modify, and enhance


https://opensource.com/resources/what-open-source
https://opensource.com/resources/what-open-source
https://opensource.com/resources/what-open-source
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A program Is free software If the users have
four essential freedoms:

1) run the program as you wish, for any purpose

2) study how the program works, and change it
SO It does your computing as you wish

3) redistribute copies so you can help your
neighbor

4) distribute copies of your modified versions


https://www.gnu.org/philosophy/free-sw.en.html#mission-statement
https://www.fsf.org/about/
https://www.gnu.org/philosophy/free-sw.en.html#mission-statement

* FLOSS is a term to describe software that Is
Free, Libre, or Open Source Software

* In the context of hardware projects, | consider
these terms equivalent:

*Free Hardware
*Libre Hardware
*Open Hardware
* Open Source Hardware
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Statement of Principles:

Hardware whose design is
made publicly available so
that anyone can study,
modify, distribute, make,
and sell the design or
hardware based on that design


https://www.oshwa.org/definition/
https://github.com/pdp7/talks/blob/master/oshw-36c3.pdf
https://www.oshwa.org/definition/
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Documentation required for electronics:

v §chematics v/ Board Layout
!: jij &J{ _~P“” M _

=R
Arduino(TM UNO Rev & 2 i_ﬁp’

Editable source flles for CAD software such as KiCad or EAGLE

v| Bill of Materials (BoM)

Best practice: all components available from distributors in low quantity


https://github.com/pdp7/talks/blob/master/oshw-36c3.pdf
https://www.oshwa.org/definition/

Example: Arduino achieved critical mass by
sharing their hardware designs and source code

0.0

ARDUINO

Arduino: The Documentary describes the team’s motivation


https://www.arduino.cc/
https://vimeo.com/18539129

V| Example: Arduino Uno schematic and PCB layout design
filles for EAGLE CAD can be downloaded from Arduino.cc

Arduino - ArduinoBoa... % +

-

& (0 @  https://www.arduino.cc/en/Main/ArduinoBoardUno @ | |Q search W B8 3 #F & v

Software Products Learning -~ Forum Support -+ Blog

Documentation

Overview

OSH: Schematics, Reference Design, Board size

Arduino / Genuino Uno is open-source hardware! You can build your own
board using the follwing files:

Get Inspired
Related Items

Technical Specs

IN .PDF

Documentation % SCHEMATICS



https://www.arduino.cc/en/Main/ArduinoBoardUno
https://www.arduino.cc/
https://www.arduino.cc/en/Main/ArduinoBoardUno

Publish documentation with an
Open Source license:

* Creative Commons Share-Alike: CC-BY-SA

* Non-Commercial (NC) clause is NOT acceptable

* Copyleft: GPLv2, GPLv3
* Permissive: Apache, BSD, MIT

* OSHW Iinspired: CERN OHL, TAPR, SolderPad


http://www.oshwa.org/2014/05/21/cc-oshw/

CERN Open Hardware Licence

* Originally written for CERN designs hosted in the
Open Hardware Repository

* Can be used by any designer wishing to share
design information using a license compliant with the
OSHW definition criteria.

* CERN OHL version 1.2
Contains the license itself and a guide to its usage



http://www.ohwr.org/projects/cernohl/wiki
http://www.ohwr.org/documents/294

M CERN Open Hardware Licence

* Video interview with Javier Serrano

* physicist and electronics engineer at CERN

* co-author of the CERN Open Hardware License
* creator of the Open Hardware Repository



http://www.ohwr.org/projects/cernohl/wiki
https://vimeo.com/127579456
https://vimeo.com/127579456

Licenses, Copyright and Patents
can get confusing!

Review of Popular OSHW Licenses

Video of Ari Douglas at OHS 2014


https://vimeo.com/110682815

What is the spirit of Open Source?

* Publish everything that will:
enable collaborative development

* Goal is NOT to check a box on a marketing brochure
or add keywords to a crowdfunding campaign



USHWA

OPEN SOURCE HARDWARE ASSOCIATION

* US-based 501(c)3 non-profit organization

* Hosts the Open Source Hardware definition

* “aims to be the voice of the open hardware
community, ensuring that technological knowledge
IS accessible to everyone, and encouraging the
collaborative development of technology”


https://www.oshwa.org/definition/
http://www.oshwa.org/

USHWA

OPEN SOURCE HARDWARE ASSOCIATION

* OSHW Best Practices

* Quick Reference Guide

* OSHW "May and Must" (PDF)
e OSHW Checklist (PDF)



http://www.oshwa.org/sharing-best-practices/
http://www.oshwa.org/open-source-quick-reference-guide/
http://www.oshwa.org/wp-content/uploads/2014/08/OSHW-May-and-Must.pdf
http://www.oshwa.org/wp-content/uploads/2014/08/Open-Source-Hardware-Checklist-1.pdf
http://www.oshwa.org/

* OHS 2020: March 13 in NYC (USA)

*8 prior summits:
2010, 2011: New York Hall of Science
* 2012: Eyebeam (NYC)
* 2013: MIT (Boston area)
* 2014: Roma, Italia!
* 2015: Philadelphia, USA
* 2016: Portland, Oregon, USA
* 2017: Denver, USA
* 2018: MIT (Cambridge, MA, USA)



http://2018.oshwa.org/
http://2020.oshwa.org/

October is Open Hardware Month!

October

ohm.oshwa.org

* People all over the world celebrated with
meet-ups, talks and workshops

* Kicked off with events at RAIT in Vienna
(Austria) and SparkFun in Colorado (USA),
followed by gatherings in Poland, Panama,
Thailand, Japan, Ghana and more!

*40 events In 14 different countries across 5
continents


https://www.oshwa.org/2019/07/26/october-is-open-hardware-month-2/

Open Hardware Summit (OHS)

* The Open Hardware Summit 2018 talks are
available as individual videos on YouTube
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https://www.youtube.com/watch?list=PLN2I5IwhHQ4qn3nWQX3Pif8VyAZkWJ61Z&v=Xu5f_-E8FYQ
https://www.youtube.com/watch?list=PLN2I5IwhHQ4qn3nWQX3Pif8VyAZkWJ61Z&v=Xu5f_-E8FYQ

Open Source Hardware
Certification Program

[0SHY

USe0001

* Allows hardware that complies with the
community definition of Open Source Hardware to
display a

e Make It easier for users of OSHW to track down
documentation and information

e More information:


https://www.oshwa.org/2016/10/07/announcing-the-oshwa-open-source-hardware-certification-program/
http://certificate.oshwa.org/
http://certificate.oshwa.org/

Resources

e Join OSHWA
* Subscribe to the mailing list
e Post in the OSHWA Forum

* Follow on Twitter: SUILDING
oW o e OPEN SOURCE
- @OHSumMmIt HARDWARE
- @oshwassociation ®. B~
N 7

* Building Open Source Hardware |sg () a»
by Alicia Gibb (executive director of OSHWA) |  “icaces



http://www.oshwa.org/membership/
http://lists.oshwa.org/listinfo/discuss
https://www.oshwa.org/2017/02/28/the-oshwa-forums-now-powered-by-discourse/
https://twitter.com/ohsummit
https://twitter.com/oshwassociation
http://www.amazon.com/Building-Open-Source-Hardware-Manufacturing/dp/0321906047/
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Bonus section:
LINUX on OSHW
(my two favorite things!)



https://github.com/pdp7/talks/blob/master/oshw-36c3.pdf
https://www.oshwa.org/definition/

Novena laptop
* Created by Bunnie Huang & Sean Cross (xobs)

—  Chumby, “Hacking the Xbox”, amazing reverse engineers

* 100% Open Source Hardware laptop
 Quad-core 1.2GHz ARM, 4GB RAM, SSD, WiFI
* Xilinx FPGA for custom hardware design

» Software Defined Radio (SDR) module



https://www.crowdsupply.com/sutajio-kosagi/novena
https://www.youtube.com/watch?v=CPEzLNh5YIo

&:beagleboard.org

* Open Source Hardware computing for
Makers, Educators & Professionals

* Developed by BeagleBoard.org Foundation
and BeagleBoard.org Community

e Manufacturers: elementl4, GHI, Seeed



http://beagleboard.org/about
http://beagleboard.org/Community/Forums
http://beagleboard.org/logo
https://www.adafruit.com/product/1996
https://www.ghielectronics.com/news#23477
http://beagleboard.org/green
https://beagleboard.org/
http://beagleboard.org/

BeagleBoard.org released the first
BeagleBoard, an affordable, open
hardware ARM computer in 2008



http://beagleboard.org/

&:beagleboard.org

Maker focused, Altoids tin sized
BeagleBone introduced in 2011



http://beagleboard.org/

&:beagleboard.org

More affordable, more powerful
BeagleBone Black in 2013
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http://beagleboard.org/

&:beagleboard.org

Open Source Hardware
BeagleBone derivatives

_mmm

BeagleBoard.org BeagleBone
BeagleBoard.org BeagleBone Black
Arrow BeagleBone Black Industrial
Elementl4 BeagleBone Black Industrial
SeeedStudio BeagleBone Green
SanCloud BeagleBone Enhanced

BeagleBoard.org BeagleBone Blue
BeagleBoard.org BeagleBoard-X15
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JTAG
Industrial
Industrial
Grove

1GB, 1Gbit,
wireless

Robotics
Big jump in
CPUs and I/O


http://beagleboard.org/boards
http://beagleboard.org/boards
http://beagleboard.org/

ouMex OLinuXino ouMmex

* Low cost OSHW Linux computers

* Designed and manufactured by Olimex
In Bulgaria

* Great blog post:

Open Source Hardware, why it matters a
nd what is pseudo OSHW



https://www.olimex.com/Products/OLinuXino/open-source-hardware
https://olimex.wordpress.com/2016/01/13/open-source-hardware-oshw-why-it-matters-and-what-is-pseudo-oshw/
https://olimex.wordpress.com/2016/01/13/open-source-hardware-oshw-why-it-matters-and-what-is-pseudo-oshw/

oumex A64-0OlinuXino oumMex

e Allwinner A64: Quad Core 64-bit ARM
* Designed with Open Source KiCad
 1GB RAM, 4GB eMMC, WIiFI+BLEA4.0



https://olimex.wordpress.com/tag/a64/
http://kicad-pcb.org/

Ouma Using FOSS tools for OSHW project
Designing with KiCAD of 64-bit ARM board

Tsvetan Usunov, OLIMEX Ltd

FOSDEM 2016
Slides | Video



http://www.slideshare.net/olimexbulgaria/designing-with-kicad-of-64bit-arm-board
https://archive.fosdem.org/2016/schedule/event/kicad_oshw/
https://archive.fosdem.org/2016/schedule/event/kicad_oshw/

€Cad

» KiCad is an Open Source EDA suite including
Schematic Capture and PCB Layout

* Cross platform: Windows, Mac OS and Linux

« CERN has contributed professional CAD
features for high-speed digital design

* Learn to design your own PCB in KiCad with:
Getting to Blinky



http://kicad-pcb.org/about/kicad/
https://home.cern/about/updates/2015/02/kicad-software-gets-cern-treatment
https://legacy.contextualelectronics.com/learning/getting-to-blinky-4-0/
http://kicad-pcb.org/

oumex TERES | Laptop oumex

* “DIY Open Source Hardware Software
Hacker's friendly Modular Laptop”

* Developing an Open Source Laptop talk
by Olimex founder Tsvetan Usunov at
Hackaday Belgrade

* Design files on GitHub:

“everyone can download &
learn, study, edit, modify”



https://olimex.wordpress.com/2017/02/01/teres-i-do-it-yourself-open-source-hardware-and-software-hackers-friendly-laptop-is-complete/
https://www.youtube.com/watch?v=1oVS8CCdSAs
https://github.com/OLIMEX/DIY-LAPTOP

getchip.com
Next Thing Co. in Oakland
Kickstarter in 2015

Company ended in 2018



http://getchip.com/
https://hackaday.com/2018/04/03/is-this-the-end-for-the-c-h-i-p/
https://www.kickstarter.com/projects/1598272670/chip-the-worlds-first-9-computer

C.H.l.P. iIs OSHW

=R K2

* GitHub: NextThingCo/CHIP-Hardware
- Schematics
- PCB Layout
- Bill of Materials (BoM)

* License:

- Creative Commons Attribution-ShareAlike
(CC-BY-SA)


https://github.com/NextThingCo/CHIP-Hardware
https://github.com/NextThingCo/CHIP-Hardware

-----

» Nebula One createc by Groguard to be compat

* PocketChip with Nebula One running DOOM!
@ .

Doom running on the NebulaOne board in the
PocketCHIP. Wifi and LCD are working! Just
need get the keyboard sorted next!



https://groboards.com/2018/08/24/thenebulaone/
https://twitter.com/groguard/status/1048362837955903488?lang=en

Gilant Board by groguard

* A single-board computer in the Adafruit Feather
form factor

* Funded on Crowd Supply

BROWSE LAUNCH ABOUT US

% Open Hardware
s W Computers & Metworking
I a n 0 a r by Groboards % Development Kits

Assingle-board computer in the Adafruit Feather form factor

Part of $13,670 raised

Microchip Get Launched

S
2019 of ?12,250 goal
111* Funded! Order Below
8 Aug 08 162
updates funded on backers

Last update posted Aug 07, 2019

Subscribe to Updates



https://www.crowdsupply.com/groboards/giant-board
https://www.crowdsupply.com/groboards/giant-board

Open Source and FPGAS

* Open Source toolchains for FPGAS!

- Project IceStorm for Lattice ICE40
- Project Trellis for Lattice ECP5

* Open Source Hardware boards with Lattice
ECP5 FPGA with open RISC-V “soft” CPU:


https://twitter.com/GregDavill/status/1159132012466192386
https://radiona.org/ulx3s/
https://github.com/daveshah1/TrellisBoard
https://mystorm.uk/

<« Tweet

Drew Fustini e
@pdp7

Awesome to see the Orange Crab ECP5 FPGA board by
@GregDavill in Lyon thanks to @antonblanchard! “

@



https://twitter.com/pdp7/status/1190246264715333632

Hackaday 2019 Supercon badge

e RISC-V “soft” core on ECP5 FPGA

10T MATRIX WITH
MORO SOUND



https://hackaday.com/2019/11/04/gigantic-fpga-in-a-game-boy-form-factor-2019-supercon-badge-is-a-hardware-siren-song/

Slides:
github.com/pdp7/talks/blob/master/oshw-36c¢3.pdf

Drew Fustini
drew@oshpark.com

@pdp7 | @oshpark

(ol

This work is licensed under a Creative Commons
Attribution-ShareAlike 4.0 International License.
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