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PocketBeagle walk-through

Friendly to novices and experts alike, the Beagle experience tracks
mainline u-boot, Linux and Debian development, while augmenting it to
enable development to start as quickly as possible. Attendees will get
started interacting with the hardware via the command-line, shell scripts,
Python and JavaScript. Attendees will be walked through the
configuration details for the boot configuration, pin multiplexing, USB
networking and other helper scripts they should get to know. Support and
development processes within the BeagleBoard.org community will be
covered. Exercises will pave the way for the other workshops to dive into
their topic without needing to backtrack excessively on PocketBeagle-
specific detalls.
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Author and license

o Author

- Jason Kridner
Co-founder BeagleBoard.org, Texas Instruments
Sitara apps
https://beagleboard.org/about

e License

- Creative Commons Attribution — Share Alike 4.0
https://creativecommons.org/licenses/by-sa/4.0/



https://beagleboard.org/about
https://creativecommons.org/licenses/by-sa/4.0/
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Outline

BeagleBoard.org, PocketBeagle and BaconBits

Developer experience

- Command-line and shell script
- JavaScript and Python

- C/C++

- Con PRUs

Project examples
Labs
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BeagleBoard.org’s objectives

« Education
- Design and use of open source SW/HW
- Embedded computing

e Collaboration
- Physical computing
- Robotics
— Industrial/machine controls
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‘I’rﬁsplratlon from early PCs

ot e, 276-5003

. Getting
. Started With
' TRS-80

or use with Models [, I & 4 / 4

- BASIC

http://newcome.wordpress.com/2009/12/15/make-electronics-the-new-engineers-notebook/
http://www.sandywalsh.com/2012_07_01_archive.html
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Inspiration from early PCs

« How do people learn about embedded
computers with so much ground to cover?

: Getting
. Started With
' TRS-80

http://newcome.wordpress.com/2009/12/15/make-electronics-the-new-engineers-notebook/
http://www.sandywalsh.com/2012_07_01_archive.html


http://newcome.wordpress.com/2009/12/15/make-electronics-the-new-engineers-notebook/
http://www.sandywalsh.com/2012_07_01_archive.html

§ beagleboard.
frﬁsplratlon from early PCs

« How do people learn about embedded
computers with so much ground to cover?

e Linux keeps history

« Affordable -> hackable .
« Open from boot ' Ge
« High-level Ian '

 Getting
. Motlvate with Ware j Started With

http://newcome.wordpress.com/2009/12/15/make-electronics-the-new-engineers-notebook/
http://www.sandywalsh.com/2012_07_01_archive.html


http://newcome.wordpress.com/2009/12/15/make-electronics-the-new-engineers-notebook/
http://www.sandywalsh.com/2012_07_01_archive.html
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VIsIion

« Creating with electronics should be as easy as
creating a web page

11 ()

open source
hardware open source


http://newcome.wordpress.com/2009/12/15/make-electronics-the-new-engineers-notebook/
http://www.sandywalsh.com/2012_07_01_archive.html
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VIsIion

« Creating with electronics should be as easy as
creating a web page

« Appliances are better than applications

11 ()

open source

ardware open source
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Vision
« Creating with electronics should be as easy as
creating a web page
« Appliances are better than applications

e Open source software and hardware enable
— Collaboration on the problem
— Abillity to understand and improve the fundamentals

g V™™
open source
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Reality

Boot-to-browser feels too limiting — booting to Debian distro
Collaborative programming still complex — collaborate at the kernel

Many possible development environments

- command-line/ssh, Cloud9 IDE, node-red, pureData, SuperCollider, LabView,
Matlab, Eclipse, Visual Studio, Scratch, Blockly

Domain specific approaches
- Machinekit/LinuxCNC, PLC, many loT toolkits
- Many rapid sensor approaches: capes, mikroBus, Grove/Grove Zero, PMOD

- Many rapid build approaches: LEGO, printing/milling, Makeblock, Vex,
various other aluminum kits
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Approach

e Don’t try to boil the ocean
- We seek to engage the open source community

e Help where we can
- Blue supports Grove cables
- PocketBeagle supports mikroBus click pinout

- Many “BeagleBoard Compatible” devices targeting
specific application areas



Himoiebomier Board history

Fanless open computer
(BeagleBoard)

Mint tin sized with industrial
peripherals (BeagleBone)

Application focused BeagleBones

Smalls mint tin sized with super-
flexible design - PocketBeagle
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orI%ocketBeagIe objectives

Get simple

- 4-layer PCB done in both Kicad and EAGLE

— Every expansion header pin has a useful predefined mode

Get flexible

- USB to holes, no on-board pin consumption, no header soldered

— Support for 2 mikroBus Click boards (over 300 already exist)

Get small

— Stick with mint-tin survival-kit theme, but go to “smalls” (35mm x 55mm)
Get low cost

- System-in-package approach has can lower build costs
- Launched/sustainable at $25
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beoglelooc'mllf’;gocketBeagIe key features )

« Processing . Interfaces
- 1-GHz ARM Cortex-A8 processor - USB2.00TG
— 2x200-MHz programmable real- - microSD. ,
time units (PRUS) « 72 expansion header pins
- ARM Cortex-M3 microcontroller for - 8 analog inputs (6@1.8V, 2@3.3V)

44 digital 1/0s (18 enabled)
3 UARTSs (2 enabled)

power and security
- SGX530 graphics processor

(OpenGLES) - 2 12C ports
- 2 SPI ports

Memory - 2 quadrature encoders accessible

- 512-MB DDR3 - 2 CAN bus controllers accessible

- 4-KB 12C EEPROM - USB, power/reset buttons, battery/DC
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Power
LED

Clock

USB 2.0
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PocketBeagle bottom
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PocketBeagle bottom
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§ beagleboard
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P2 Header

P1 Header
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P

ocketBeagle expansion

PocketBeagle Expansion Headers (Rev A2a)

e-ale

GPIO

AIN 1.8V

109

REF-

117
114
111

88

P1

2 .87

4 '89

6

N(O|W | =

8

10

12

13
15

14
16

17

18

19

21

22

23

24

25

26

27

28

29

30

31

32

43
42

33

34126 |

- -

35

36

110

GPIO

GPIO

6 AIN 3.3V 9

CLK

\
'MOSI

REF+ AIN 1.8V

.~ 16(in) PRUO

PRUO

P2

PRU1  16(in)s
PRUO 15(out)
PRU1

QEP2 B
8 AIN 3.3V 5

GPIO

GPIO

]

159

23! 3

158

31
15

14

41
40

19

i
157

DN

160
1

10,52

12

14
16
18147
5564
22146

et

2444

26

28 116

30 |113

32 |12

45:33
86,35

34|15

367

I

QEP2 15i

3

PRUO

14(in)
2
A 14(out)

QEP PRUO

IDX QEPO 16

GPIO PRUO

B QEPO :5

AIN 1.8V




¢ beagleboard.org

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

/"

-

B

WM
RST INT
CS RX
SCK X
MISO SCL
MOSI SDA

+3.3V +5V
GND GND

\

\\|oooooool|

e-ale

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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beag'e'm(dlognnectlng mikroBus Clicks

MikroElektronika Click Board 1 Position

1, 1 / -,
R e b e 3 H AmEGPIOs? — — — — T PWMIA O%]-GPIOsa
> usmmumﬂ_ag'l B4 T Grioss A _GPIO23 :1%_] ot} GPiosa
E USA1.VAUS 55 |1 B |spiocs - UAAT4.RX {55 || o8| aeiosz :
G O B IISPINCIEK _LIARTYS TX ?D DE GRICHO
_LISB1D- o3 || BuofIspiomso I ] 1261 SCI 55 || el Grios2
LISB1. D+ ‘Jlﬂi I 11:;5 I I{‘::,,I;Z PWR.BTH
i 53 |i B 122 | Sl Bareme
l—mn 1?% J‘nfl gig!_ﬁmm
__AIND{1.8V) LQD 1 Dg GPIOR4
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_AIN31 A 2 G;ﬂ BESETS
_.amsﬁ-]?n 15 a?‘g : Dm_emmg
PHRUO.4 Bl 1 | o4 _ERU0.2
PRLUI0.1 ns || Sal _eauos
PRU1.10 385 HEg || ol ANz(1aY)

\ MikroElektronika Click Board 2 Position /
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" BaconBits objectives

« Designed specifically for e-ale training

o Inspired by “Bacon Cape” by Dave Anders
- Designed for similar purpose on BeagleBone

« Provides target for common embedded interfaces
- SPI, 12C, GPIO, PWM, ADC, USB, serial

» Avoided buying several modules

_
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BaconBits features

USB-to-Serial micro B

USB Host A with power

Power and Reset buttons

GPIO push button

ADC potentiometer thumbwheel
PWM tri-color LED

SPI 2-digit 7-segment display
|I2C accelerometer

e-ale
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ﬁbeag'e'mmgBac:onBits GPIO button ‘
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ﬁmbmﬁogconBits ADC thumbwheel ‘

~(ADC_PWR] ~ P118

RS i N SRR
. 3352T-1-502LF . —\ANALOGIN]  P1_19 (AINO)

—<ADC.GND] P17

THUMBWHEEL
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BaconBits RGB LED
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BaconBits RGB LED
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BaconBits SP| 7-segment display
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BaconBits 12C acceleromter

+3.3V +3.3V
3.3V U2 §§B‘;§§$
MMAB452QR1 12C2
14 fypp  scL 2 ° 2csc] P1 28
; VDDIO SDA -2 ° (12C_spbA)y P17 26
c2| 3 —|°B8"F
INT2 -2 [AcCNT2) P1_31
U-iu@-ilﬂ; 13 GND  INT1 i1 [ACC_INTL) P1_34
GND
GND GND S | GND SAO 7_47
GND GND

ACCELERUOMETER
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Developer experience
e Customized Debian images — bbb.io/latest
e Self-hosted tools for ARMs and PRU
 Libraries for various high-level languages
e Scripts for common tasks
e Sources for bootloader, device tree, etc.

e Servers for network-based development
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Ingle cable development

e Power, network, develop

e YOU can add a network and
power many other ways

Cloud9

3 cloud
& C | @ 192.168.7.231

Cloud9 Fle Edt Find View Goto Run Tools Window
Nelcome
New From Template
New Plugin

:
]
= :
black screens were the only interface to a

machine, the terminal has been a coder's
best friend.

Workspace

felcome to Cloudd. Use this welcome screen to tweak the look & feel of the Cloud9 user inerface
“This has been especially true with the
e abea o Praset advent of command line driven ecosystems
Uploed Lot s tike the Ruby and the Node js communities.
Download project

Line Endings

Close Fle

Close All Fles ARSHRW  on - “Deaglebon

> i eamples
B uicense
pumpkinBinky.py
B README.md

debiangbeaglebone: /var/1ib/cloudds.

631PM
12/14/2017

alge@la ¢
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Some work In progress

« Add proxy for various services (in Buster IoT images today)
Integrate common web-based WiFi provisioning
- SeeedStudio BealgeBone Green Wireless ships with ‘wifidog’ — we will unify approach

Cross-platform distro installer app
- See USB NETCONSOLE presentation

Support for Grove modules and mikroBus clicks
- Focus on device-tree overlays and kernel patches

Integration alignment with complete domain solutions
- Intelligent Agent Replicape/Revolve, Bela Mini, BeagleLogic, etc.

Improved and integrated PRU examples
Move to distro friendly approaches for customizations



beagleboard.org

Download image

-

https://

beagleboard.org/latest-images

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 ®
Blue, SeeedStudic BeagleBone Green, SeeedStudio BeagleBone Green Wireless W 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

RECOI‘T’II‘T!E'I"IUEG Debian Images
non-GUl) for BeagleBone and PocketBeagle via micro card

'[’L;:‘.:B'FI'? 9.2 2017-10-10 4GB SD loT |rnag% for FocketBeag
eagleRone Green SeeedStudio ReggleBone Green
Black Industrial and Mentorel BeagleBone uSomiQ - m p-

sha256sum heleac13585259301555202l532935c]90?1b&2tQQCD?ASCJUUEGEb?eéc?'JSDD

BeagleBone, BeagleBone Bl
_.1'11 ud BeagleBone Enhanc

agleBone Black Wireless, BeagleBone Blue, SeeedStudio
d, elementi4 BeagleBone Black Industr Arrow BeagleBone

card

Stretch for BeagleBone via mic

v

Debian 9.1 ”1
SeeedSt

SDLXQT |:11age!0r BeagleBone, BeagleBone Black Pear FL(Ih‘ Black Wireless, Bea jlieBone Green
JieBo m
Mentorel Beagle BL -‘J"‘

anCloud BeagleBor u:n' anced enti4 Bea one Black Indus Bea ! e Bl "A strial and
bmap - sha256sum h{:829269?45393F481d450302E-eTQBGBtJEcchet??aTEII‘Ib54ml9?dlzgaﬁd?e

r SeeedStudio BeagleBone Green Wireless via mi

Debian 8.6 2016-1 B SD SeeedStudio loT image for SeeedStudic BeagleBone Green Wireless - more info - bmap -
sha256sum d8582b821a1BdE?Q‘HH.ZAQQcc‘IeDbdafﬁfEcdanbSBdam b9321'e1l129-bd.0d1

Stretch for BeagleBoard-X15 via microSi
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Write image to microSD with Etcher
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c’rf'nsert microSD and boot

PocketBeagle®™
PETANG

17374
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Connect to the USB network

| £ Getting started with Beagle X

f f: Getting started with Beagle X

| © flesfivolumes/BEAGLEBONE/START.tm |

Stop1: G
Power and boot

Stap2
Enable a network connection

Step 3

Browse 1o web sorver on
Beagle

Troubleshooting
Update o lates! software
| Otner sofwara ootions

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

BoagieBoard &

BeagieBoard i @

Bosglodoars X158

BoagleB

BaagleBons Black &
8on Wirsless. &

&

If any step fa

Sep1 > Power and boot

t is recommended lo update fo the latest software image o use the instructions below.

Most Baagles inciude a USB cabls, 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-B” plug  of the USS
cable to your Beagle and the "type-A" plug to your computer. Note that BeagleBoard-X15 must always be powered
instead by a 12V adapter with a barrel jack.

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

0 192.168.6.2:3000

Stept: G
Power and boot

Step 2:

Enable a network connection

Step 3:
Browss 16 web sarver on
Beagle

Troubleshooting

Update to lat

1t software
Other software options
Hardware documentation

Books

Step 2 } Enable a network connection

If connected via USB, a network adapter should show up en your camputer. 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-)O00(™ where “X)00C varies between boards. The
acoess peint 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 192.168.8.1 for itself,

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

The below tabie izes the typical and should update to indicate an active connection
Naote that you must load this page without HTTPS security for the automatic detection o work

e Lot [ e

192 18872

16218862 use Mac OF X, Lingx Active &
192.188.8.1 WiFi aill Inactive
beaglebone local  all mONS anabled Astive &

baagletons-Ziocal  ail

mONS am?‘ Inactive
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' cloud9 - Cloud9
e

Workspace

C | ® 192.168.7.
Cloud9 Fle Edit Find

v in

s New From Template
New Plugin
Open...

Open Recent

Upload Local Files...
Download Project

Line Endings

Close File

A Cose All Files

» I examples
B ucense

pumpkinBlinky.py
B README.md

Open the IDE

Preview @

Nelcome
3

>
CrlE The Cloud9 Blog
>
We I ‘ O I I I e 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.

‘elcome to Cloud9. Use this welcome screen to tweak the look & feel of the Cloud9 user interface.
This has been especially true with the

hoose a Preset advent of command line driven ecosystems
like the Ruby and the Node.js communities.

Alt-w
Alt-Shift-W  on - "beaglebon
debian@beaglebone : /var/1ib/cloudo$

631 PM
Ay m, )
Bl o 12/14/2017
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USB gadgets

e Linux name for device/slave drivers
— le., when not host

« USB devices have “classes”
- Mass storage
- Camera
— Audio
— Printer
- “HID” or human-interface device like mouse and keyboard
— Communications

e-ale
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USB gadgets

e Default image USB gadgets

- Virtual mass storage
e Serves you up README.htm

- Virtual serial
e Provides access to console after kernel boot

— Virtual network
e Enables access to ssh and web servers



Tl AM335x: bootrom

From: (AM335x and AMIC110 Sitara™ Processors Technical Reference Manual (Rev. P))

®  http://www.ti.com/lit/'ug/spruh73p/spruh73p.pdf (page 5032)

A AW AW

§|O§|§| §|§|3|§| 3|§|3| 3|§|3|
& T e e Lﬂ—LUl-C&LLCU-Uﬂ-L < SYS_BOOTD

L0 (U GEUCOD B < SYS_B0OOT1
L0 (U GINCOD2RS . sys pOoT?
11 (WNHINCDO3BE .. sys BOOTS
L1 (MHMCODDMET . sys BOOTH
L0 (MHINCODSGE . sys BOOTS
Lo [(NJaNCODEGI < SYS_BOOTE

S — s =3 ) B A = SYS_BOOTT

i} (U E3WCD 09 G :ggmﬁ

i (KU CDDNOGT — o~ Sys BOCTI0

i (NKINCD DRI~ o~ sys ROOTH

i (NISUCO D12 Re — o sys ROCTi
0 (NI COMMARS o =v="ROOTHA

1 (L LN Ch 04 BE =Ys BOOT14
0 (L M ch s BT :S‘ESJSGDTH

SYSBOOT[15:14] = 01 = 24Mhz
SYSBOOT[4:0] = 11000
1. SPIO
2. MMCO - going to use today
3. USBO - (node-beagle-boot)
4. UARTO

ﬁ:
F

B A2

O
FELL g

'

OS500_IM

OSC0_ouT
O500_GHND



W _ti.com

Functional Description

26.1.8.5.3 Booting Procedure

Tl AM335x: bootrom

http://www.ti.com/lit/ug/spruh73p/spruh73p.pdf

Page: 5053

The high level flowchart of the eMMC / eSD and MMC/SD booting procedure is depicted in Figure 26-22.

Figure 26-22. MMCISD Booting

Not detected

MMC! S0 Bood

ling

Initialize the MMC /

S0 driver

/"  Detect card
or embedde

Failed

\ mamary

>

Date
r

cted

Configure the card
(RCA)

address

D

Get the booting file

Geat raw dat

1

Success


http://www.ti.com/lit/pdf/spruh73
http://www.ti.com/lit/ug/spruh73p/spruh73p.pdf

T1 AM335x: bootrom: raw mode:

http://www.ti.com/lit/ug/spruh73p/spruh73p.pdf (Page: 5054)

0x0 <- (FAT Boot Sector, let's leave it blank...)
0x20000 (128KB) <- We are going to use this location
0x40000 (256KB) <- (2nd “backup” location)
0x60000 (384KB) <- (3rd “backup” location)

W=

Only 128KB in size... (hint, only 128KB of SRAM)


http://www.ti.com/lit/ug/spruh73p/spruh73p.pdf

Das U-Boot (the Universal Boot Loader) U-
Boot

Original Author: Wolfgang Denk, now maintained by Tom Rini

° https Ilwww denx.delwiki/U- Boot

° https IIen W|k|ped|a orqIW|k|IDas U-Boot



http://www.ti.com/lit/ug/spruh73p/spruh73p.pdf

U-Boot: AM335x

Outputs two files for Tl am335x targets:

® MLO = SPL (or Secondary Program Loader)
® u-boot.img (or u-boot-dtb.img) (U-Boot)

ROM SPL UBoot



https://www.denx.de/wiki/U-Boot
http://git.denx.de/?p=u-boot.git;a=summary
https://en.wikipedia.org/wiki/Das_U-Boot

U-Boot: SPL

1. Initializes main memory (DDRx for am335x)
2. Loads full (U-Boot) into DDR memory
Or:
3. Initializes main memory (DDRx for am335x)
4. Loads Linux Kernel into DDR memory (aka: Falcon mode, faster boot mode/etc)



U-Boot:

Network

USB

MMC

File System (fat/extX)
Shell

Sometimes you don’t need a full OS, have U-Boot init and then have U-Boot load/run your
application.



U-Boot:

CPU : AM335X-GPrev 2.1

12C: ready

DRAM: 512 MiB

Some drivers were not found

Reset Source: Power-on reset has occurred.
MMC: OMAP SD/MMC: 0, OMAP SD/MMC: 1
Using default environment

Board: BeagleBone Black

<ethaddr> not set. Validating first E-fuse MAC
BeagleBone Black:

Model: SeeedStudio BeagleBone Green:



U-Boot: microSD

Insert USB-microSD adapter, and type “Isblk”

voodoo@hestia:~/Supercon-2017-PocketBeagle$ Isblk
NAME MAJ:MIN RM SIZE RO TYPE MOUNTPOINT

sda 8:0 0465.8G 0 disk
L sdal 8:1 0465.8G 0 part/
sde 8:64 1 7.4G 0 disk

L .
sdel ~ 8:65 1 7.4G 0 part <: That's our 8GB USB Flash Drive

Open: system.sh change: MMC=/dev/sde



U-Boot: Format microSD

sudo dd if=/dev/zero of=${MMC} bs=1M count=10
sudo sfdisk ${MMC} <<- EOF _

4M, L *

__EOF

sudo mkfs.ext4 -L rootfs ${MMC}1

voodoo@hestia:~/Supercon-2017-PocketBeagle$ ./scripts/format_drive.sh



U-Boot: (refresh for your memory)

http://www.ti.com/lit/ug/spruh73p/spruh73p.pdf (Page: 5054)

0x0

0x20000 (128KB) <- We are going to use this location
0x40000 (256KB)

0x60000 (384KB)

W=

sudo dd if=./deploy/MLO of=${MMC} count=1 seek=1 bs=128k
sudo dd if=./deploy/u-boot.img of=${MMC} count=2 seek=1 bs=384k



Base Rootfs: Debian 9.x (Stretch)

Maintainer: me_(with lots of help from all the Debian Developers and 1000’s of other users)
e  https:/lelinux.org/Beagleboard:BeagleBoneBlack Debian#2017-11-05 - Debian 9 .28Stretch.29 - Weekl
®  https:/lwww.debian.org/
®  https:/igithub.com/beagleboard/image-builder



http://www.ti.com/lit/ug/spruh73p/spruh73p.pdf

§ beagleboard.org’ _ e-ale
Device Tree

« See kernel documentation for bindings
— devicetree/bindings/eeprom/eeprom.txt

« Local copies enable you to extend on the fly
— /opt/source/dtb-4.9-ti
— /opt/source/bb.org-overlays

» Overlays loaded in u-boot, but also possible via
kernel configfs


https://elinux.org/Beagleboard:BeagleBoneBlack_Debian#2017-11-05_-_Debian_9_.28Stretch.29_-_Weekly
https://www.debian.org/
https://github.com/beagleboard/image-builder

§ beagleboard.org’ _ _
config-pin
« config-pin -1 p1.36
« config-pin -q pl1.36
« config-pin pl.36 pruout



https://www.kernel.org/doc/Documentation/devicetree/bindings/eeprom/eeprom.txt
https://github.com/beagleboard/dtb-rebuilder
https://github.com/beagleboard/bb.org-overlays

¢ beagleboard.org _
show-pins.pl

 perl /opt/scripts/device/bone/show-pins.pl -v



§ beagleboardorg _ e-ale
mikroBus Click usage

e See bbb.io/pbmb

e Supported with device-tree overlays loaded in
u-boot



¢ beagleboard.org

Enabling PRU

« 2 possible drivers: remoteproc or uio

« Enabled via device tree at boot
- Different systems might have different defaults


https://github.com/beagleboard/pocketbeagle/wiki/mikroBus%E2%84%A2-Click-Boards

¢ beagleboard.org _ e-ale
Demonstrations

« BaconBits demo

_



¢ beagleboard.org _ e-ale
Some current projects

e Bela Mini
 PocketPilot

_


https://github.com/e-ale/Code/blob/master/RESOURCES/pocketbeagle/README.md

¢ beagleboard e-ale

“Contributions and issues

« Cape/add-on support
- https://github.com/beagleboard/bb.org-overlays

e Image deltas
- https://github.com/beagleboard/image-builder

e In-system examples
- https://github.com/beagleboard/bonel01

_


http://blog.bela.io/2018/02/22/bela-mini-launch/
http://bbb.io/+1fa14b



https://github.com/beagleboard/bb.org-overlays
https://github.com/beagleboard/image-builder
https://github.com/beagleboard/bone101
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