


2022-2026, Meisterschulen am Ostbahnhof - Miinchen



Contents

myst: enable_extensions: [“colon_fence”] html_meta: “description lang=en”: 6
», «

“metadata description” “description lang=de”: “metadata description”
“description lang=fr”: “description des métadonnées” “keywords”: “Sphinx,

MyST” “property=og:locale”: “de” . . . .. ........ . ... ... ... . ... ..
1 Wiki 1: C Programming in ISOBUS . . .. ..................... 7
1.1 Master Craftsmen’s Schools at Munich East Station . . . . ... ............ 7
L1.1  [7] This is in the curriculum (Framework Curriculum 2025). . . . ... .......... 7
2 Atom Extensions . . ....... ... . ... . 9
3 Eagle . ... ... 13
3.1 CoPodeast. ... ... . 13
3.2 B Video . . . . ... . 13
3.3 Endoflife. ... ... .. . . . . 13
34 Imstaller. ... ... ... ... 13
3.5 Problems . . . . .. ... . 13
4 @ Installing and using Gitkraken . . .............. ... .. ... 15
> & Hardware . . ....... ... .. ... ... ... . . . 31
5.1 GO Podcast . ... oo 31

Homepage . . .. ... ... 33
6.1 CoPodeast. ... ... 33
7 DIN Rail MopedInputs . . . .............. ... ... ... ........ 35
7.1  Differentiation of Limit Switches for Pneumatic Cylinders. . . . . . . ... .. 35
7.1.1 Reed Switch. . . .. ... 35
7.1.2  Semiconductor Magnetic SENSOrS . . . . . ..t v vt 35
7.2  Connecting the Limit SwitchtotheInput. . .. ... ... ... ... ... ..., .. 38
7.3 Grove System . . . . ... .. .. 39
7.4  Series Connection of Limit Switches . . . ... ... ... ... ... ... ... ... ... 40
7.5 ButtonBoards . . . . ... .. ... 40
7.5.1 @5 Related Topic Subpages on ms-muc-docs.de . .. .. .................... 40
8 DIN Rail Moped Extensions . . .. .......................... 41

DIN Rail Moped Connectors . . .. ......................... 51

9.1 1. Basic Wiring and Connections . . . . . ....... .. .. .. .. ... ... ..... 51



9.2
9.3
9.4
9.5

10
10.1

10.2

10.3

10.3.1
10.4

10.4.1
10.5

10.5.1

10.5.2
10.5.3

11
11.1

11.2

11.3
11.3.1
114

11.5
11.5.1

12

13

14

15
15.1

16

16.1
16.1.1
16.2

16.3
16.4
16.5
16.6
16.7

2. Insulation and Touch Protection . . . . .. ........... ... . ... ....... 54

3. Detail View: Special Signal Connections . . . . ... .................. 55
4. Connector Housing and Overall View . . . .. ... ... ... ... .. ... ..... 56
5.O0perating State . . . .. ... . ... .. ... 60
DINRailMoped . . .. ... ... . . 63
o Podcast. .. ... ... 63
Repository & Resources . . . . ........ ... .. .. ... .. . .. 63
Connection & Pinout. . .. .......... ... ... ... ... .. ... 63
Pin Assignment . . ... ... ... L 63
J Configuration (4-pinvs. 6-pin) . . . . ........................... 63
Operation witha4-pincable. . . . ... ... .. ... . .. .. .. . 63
gai Gallery & Mounting . . . . ... ... ... ... .. ... 64
&, Hardware VIEWS . . . . . ...t 64
Mounting Options . . . . ... .. ... 66
€ Related topic subpages on ms-muc-docs.de . . .. ... ....... ... ... ..., 67
DINRailMoped XL . .. ..... ... . . . . . .. 69
Highlights . ... ... .. ... ... ... .. ... . ... ... ..., 69

P oCertification . . ... ... ... 69
S Design & CAD . . ... .o 70
Repository . . . . ..o 70
Gallery . . . ... .. 70
i Technical Details . . . .. ... ... ... ... ... ... ... ... ... ... ... 71
€ Related topics on ms-muc-docs.de . . .. ... ... 71
ISOBUS cable,small . .. ......... .. .. .. .. ... ... ... ....... 73
& Installation . . . ........ ... ... ... ... ... 79
IsoAgLib-ISOMAN . . . . ... 81
JTAG-S3-USB . . . . . 85
€ Relevant topic subpages on ms-muc-docs.de . . . ... ............... 92
JTAG . . 93
JTAG Step 01 . . . . . .. 93
Switching the USB interface with ZADIG . . . . . ... ... .. ... .. ... .. ... ... 93
JTAG Step 2. . . . . 101
JTAG Step 3. . . . . . 102
JTAG Step_ 04 . . . . . . . 102
JTAG Step_05 . . . . . . . e 103
JTAG Step_06. . . . . . ... e 103

JTAG Step_07 . . . . .o 103



17

18
18.1

19
19.1
19.1.1

20

21
21.1

21.2

22

23

24

25
25.1
25.2
253
254
255
25.6
25.7
258
25.9
25.10
25.11
25.12

26

26.1
26.2
26.3
26.4
26.5
26.6
26.7

Hardware Cost Calculation . . .. ..... ... ... .............. 107
€ Related topic subpages on ms-muc-docs.de . . . .. ................ 107
Lego . .. .. 109
GO Podcast. . ... oot 133
€ Related topic subpages on ms-muc-docs.de . . .. ... ......... ... ... .. 133
Optional . . .. ... .. . . . 135
Package .. ... ... ... 137
GO PoOdcast. . ... oot 137
BE Video . . . . ... 138
Self-Test . .. ... ... ... . 139
Setting up (LINUX) . ... ... .. . . 141
Setting-up-IL. . ... ... . ... .. 143
InstallationSetup . . . . ... ... ... ... 153
Step 1. . . o 153
Step 2. . 153
Step 3. . 154
Step 4. . . o 155
Step 5. . . 156
Step 6. . . . . 158
Step 7 . . 159
SEED B . o oot 160
Step O . . 161
Step 10 . . . . . . 162
Step 11: (Informationonly). . ... ... ... ... . ... ... . ... .. 163
Step 12 . . . . e 164
blink on_atom ............ ... ... .. 165
Step 14 . . . . 165
Step 15 . . . . 165
Step 16. . . . .. . 166
Step 17 . . . 167
Step 18 . . . . 170
Step 20 . . . . 170



26.8  STEP22. . ... 174

26.9 ModifyingtheProgram . .. ............ .. .. .. .. .. .. .. .. .. .. ... 176
27 cci_EasyExample. ... ... ... ... ... .. . ... 177
28 cci_EasyExample CAN2IP........ ... ... ... ... ........ 179
29 [] This is on the curriculum: C programming in ISOBUS . . . . 183
291 @ Relevance of C Programming & ISO 11783 C Libraries in the 2025 183
Curriculum . . . ... .
292 & Curriculum Modules & Focus Areas . . .. ....................... 183
29.2.1 Part 1 - Learning Unit 1.4: Automated Functions (80 hours). . .. ... ......... 183
29.2.2 Part 2 — Learning Unit 1.1: Systems Engineering (120 hours) . . . . .. ...... ... 183
29.2.3 @) Relevant subpages on ms-muc-docs.de . . .. ... ... ... 183
29.3 %/ Overview, Main Portal & Direct Links toall6 Wikis . . . ... ... ... .. 183
29.3.1 PDF Downloads for Al Wikis. . .. ... ... . ... .. . 184

myst: enable_extensions: [“colon_fence”] html_meta: “descrip-
tion lang=en”: “metadata description” “description lang=de”:
“metadata description” “description lang=fr”: “description
des métadonnées” “keywords”: “Sphinx, MyST” “prop-
erty=og:locale”: “de”



1.1

1.1.1

1. Wiki 1: C Programming in ISOBUS

Meisterschulen
am Ostbahnhof

Master Craftsmen’s Schools at Munich East Station

[] This is in the curriculum (Framework Curriculum 2025)

C/C++ programming for embedded systems is the technical basis for implementing standards-
compliant ISOBUS communication stacks (ISO 11783) on agricultural and construction machinery
(Part I LE 1.4 and Part I LE 1.1).

« [ This is in the curriculum - C Programming in ISOBUS

Welcome to the documentation for C programming in ISOBUS.

This documentation is part of the knowledge base of the Master Craftsmen’s Schools at Munich East
Station.

Useful Links & Main Portal:

« & Main Portal Master Schools Munich

« [[] What’s in the Curriculum (Curriculum 2025)
« [] Interactive Framework Curriculum 2025

. Central PDF Download Hub

« & Super Search (all Wikis)

. Download PDF Handbook

! Note
This project is under active development.

« Contents

£ Main Menu | © Super Search (All Wikis) | Quick Search (IEC 61499)


https://www.ms-muc-docs.de/
https://www.ms-muc-docs.de/infos/interaktiver-rahmenlehrplan
https://www.ms-muc-docs.de/wikis/alle-pdfs
https://meisterschulen-am-ostbahnhof-munchen-docs.readthedocs.io/projects/install-isobus-environment-docs/en/latest/
https://meisterschulen-am-ostbahnhof-munchen.github.io/Install-ISOBUS-Environment-docs/en/pdf/install-isobus-environment-docs-en.pdf
https://www.ms-muc-docs.de/
https://meisterschulen-am-ostbahnhof-munchen-docs.readthedocs.io/projects/install-isobus-environment-docs/en/latest/
https://www.ms-muc-docs.de/iec-61499/abk%C3%BCrzungen-und-bedeutungen/abk%C3%BCrzungen-und-bedeutungen
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2. Atom Extensions

Basically, all extensions from M5 Stack work on the GROVE port: https://shop.m5stack.com/collections/
mb5-sensor and all extensions that offer the GROVE port: https://wiki.seeedstudio.com/Grove_System/
https://www.youtube.com/watch?v=1Rc_OiebDPo

We will be working with the following:

https://shop.m5stack.com/collections/m5-sensor/products/mini-dual-button-unit

https://shop.m5stack.com/collections/m5-sensor/products/angle-unit

https://shop.m5stack.com/collections/m5-sensor/products/mini-button-unit

Other interesting ones:

Soil Moisture: https://shop.m5stack.com/collections/m5-sensor/products/earth-sensor-unit

also  Soil Moisture: https://wiki.seeedstudio.com/Grove-Capacitive_Moisture_Sensor-Corrosion-
Resistant/

https://wiki.seeedstudio.com/Grove-LED_Button/ <https://wiki.seeedstudio.com/Grove-LED_Button/

https://shop.m5stack.com/collections/m5stack-new-arrival/products/fader-unit-with-b10k-
potentiometer-sk6812


https://shop.m5stack.com/collections/m5-sensor
https://shop.m5stack.com/collections/m5-sensor
https://wiki.seeedstudio.com/Grove
https://wiki.seeedstudio.com/Grove_System/
https://www.youtube.com/watch?v
https://www.youtube.com/watch?v=1Rc_OiebDPo
https://shop.m5stack.com/collections/m5-sensor/products/mini-dual-button-unit
https://shop.m5stack.com/collections/m5-sensor/products/angle-unit
https://shop.m5stack.com/collections/m5-sensor/products/mini-button-unit
https://shop.m5stack.com/collections/m5-sensor/products/earth-sensor-unit
https://wiki.seeedstudio.com/Grove-Capacitive
https://wiki.seeedstudio.com/Grove-Capacitive_Moisture_Sensor-Corrosion-Resistant/
https://wiki.seeedstudio.com/Grove-Capacitive_Moisture_Sensor-Corrosion-Resistant/
https://wiki.seeedstudio.com/Grove-LED
https://wiki.seeedstudio.com/Grove-LED_Button/
https://wiki.seeedstudio.com/Grove-LED
https://wiki.seeedstudio.com/Grove-LED_Button/
https://shop.m5stack.com/collections/m5stack-new-arrival/products/fader-unit-with-b10k-potentiometer-sk6812
https://shop.m5stack.com/collections/m5stack-new-arrival/products/fader-unit-with-b10k-potentiometer-sk6812

Chapter 2. Atom Extensions

10







12 Chapter 2. Atom Extensions




3.1

3.2

3.3

34

3.5

3. Eagle

£ Podcast

« From a Bavarian village to the Autodesk Cloud: The fascinating metamorphosis of the software legend
EAGLE CAD

Video

« EAGLE CAD: A Legend

End of life

On June 7, 2026, EAGLE will no longer be available.
https://www.autodesk.com/products/fusion-360/blog/future-of-autodesk-eagle-fusion-
360-electronics/

Installer

Autodesk_EAGLE_9.6.2_English_ Win_64bit.exe

Problems

Eagle has a problem under Windows 11 on certain HP and Lenovo laptops:
Eagle opens briefly and then immediately closes.
https://www.autodesk.com/support/technical/article/caas/sfdcarticles/sfdcarticles/Eagle-crashes-
seconds-after-launching-splash-screen.html
https://www.youtube.com/watch?v=pyK8LCPOxkk
The solution is to download and replace two files, “libeay32.d1l” and “ssleay32.d11”, from the package
https://www.totalcommander.ch/win/tools/openssl-1.0.2u-x64_86-win64.zip)
Eagle will then run normally.
After that, Eagle will run as usual.


https://podcasters.spotify.com/pod/show/ms-muc-lama/episodes/Vom-bayerischen-Dorf-in-die-Autodesk-Cloud-Die-faszinierende-Metamorphose-der-Software-Legende-EAGLE-CAD-e3a5ard
https://podcasters.spotify.com/pod/show/ms-muc-lama/episodes/Vom-bayerischen-Dorf-in-die-Autodesk-Cloud-Die-faszinierende-Metamorphose-der-Software-Legende-EAGLE-CAD-e3a5ard
https://www.youtube.com/watch?v=ly1zAMmhnJ4
https://www.autodesk.com/products/fusion-360/blog/future-of-autodesk-eagle-fusion-360-electronics/
https://www.autodesk.com/products/fusion-360/blog/future-of-autodesk-eagle-fusion-360-electronics/
https://www.autodesk.com/support/technical/article/caas/sfdcarticles/sfdcarticles/Eagle-crashes-seconds-after-launching-splash-screen.html
https://www.autodesk.com/support/technical/article/caas/sfdcarticles/sfdcarticles/Eagle-crashes-seconds-after-launching-splash-screen.html
https://www.youtube.com/watch?v
https://www.youtube.com/watch?v=pyK8LCPOxkk
https://www.totalcommander.ch/win/tools/openssl-1.0.2u-x64
https://www.totalcommander.ch/win/tools/openssl-1.0.2u-x64_86-win64.zip
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4. ) Installing and using Gitkraken

Before you begin, please read the section on GitHub.

... It is important that you have registered with your school email address on GitHub,

and you should also see the private repositories, e.g., this one: https://github.com/Meisterschulen-am-
Ostbahnhof-Munchen/ blink_on_atom. Remove the space before “blink”.

You can find GitKraken at M:\Landmaschinenmechanik\Unterricht\SL\GitKraken

Alternatively, you can also find it at <https://www.gitkraken.com/download/windows64, where you
will also find numerous explanatory videos:

https://www.youtube.com/watch?v=ub9GfRziCtU&feature=emb_title

https://www.youtube.com/channel/UCp06FAzrFalo3txskS1gCfA

There, double-click on GitKrakenSetup.exe

¥ 0= Verwalten Gitkraken -~ O X
Start Freigeben Ansicht Anwendungstools o

&« v A < Landmaschinenmechanik » Unterricht » SL » Gitkraken v | @ 2 “Gitkraken" durchsuchen

~

() MNarme Anderungsdatum Typ Grofie

st Schnellzugriff
I Deskiop a GitkrakenSetup.exe 09.09.2020 00:01 Anwendung 124,90
; Downloads
|if'| Dokumente
& Bilder
D Musik

B Videos

@ OneDrive

% % % %

3 Dieser PC
_J 3D-Objekte
& Bilder
[ Desktop
@ Dokumente
; Downloads
D Musik

B Videos

S Wiindaee (00 v o€ 5

1Element 1 Element ausgewahlt (121 MB) =

My start screen looks like this:


https://github.com/Meisterschulen-am-Ostbahnhof-Munchen/
https://github.com/Meisterschulen-am-Ostbahnhof-Munchen/
https://www.gitkraken.com/download/windows64
https://www.youtube.com/watch?v
https://www.youtube.com/watch?v=ub9GfRziCtU&feature=emb_title
https://www.youtube.com/channel/UCp06FAzrFalo3txskS1gCfA
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File Edit View Help

Welcome to GitKraken

Q) | sininwith Gt

@ | Create a GitKraken Account

or sign in with an existing GitKraken account

Email

Password

Now you have two options:

1. for For those who are impatient: “Sign in with GitHub,” which we’ll explain below. ... 2. https://www.
gitkraken.com/student-resources Here you can get a free GitKraken Pro, which normally costs $49 per
year per person: https://www.gitkraken.com/pricing

So, we’ll only describe the first option here:
If you click “Sign in With Github” (you must leave the fields below blank >"_), then the browser will
open:


https://www.gitkraken.com/student-resources
https://www.gitkraken.com/student-resources
https://www.gitkraken.com/pricing

ak

@ OAuth Confirmation | Git noXx 4+

49c9ddesd. % M, Q0 B @ 8 » @ :

c 8 api.gitkraken.com/oauth/github/login?action=login&socket_id

GitKraken

If you initiated this autharization from GitKraken, click continue to authaorize access to GitHub_

Continue a ization

Do not authorize

Click “Continue authorization”
Now you should see something like this:
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— O >
) Authorize application X+

& ¢ @ github.com/login/oauth/authorize?state=socketld%3A7c622f15-24ed-449c-9dde-84b32f.. B M, Q SN - I ) o

i ° < ()

| GitKraken is requesting additional permissions

w GitKraken by Axosoft
would like addrtional permissions to

R Personal user data
Email addresses {read-only)

Existing access

~ Full control of user public keys
+ Read org and team membership, read org projects
v Full control of private repositories

+ Update github action workflows

Organization access

Meisterschulen-am-Ostbahnhof-Munchen .~

Cancel Authorize Axosoft

Authorizing will redirect to
https://api.gitkraken.com

@ Not owned or G) Created 6 years ago More than 1K
operated by GitHub GitHub users

Learn more about OAuth

By the way: if you don’t like your photo, you can freely customize it on Github.

Click on “Authorize Axosoft” and check the box next to Meisterschulen-am-Ostbahnhof-Munich if it
isn’t already there.

If this window appears, it It works:



GitKraken

Congratulations, your connection was successfull

GitHub and GitKraken are good to go!

Back in Gitkraken, you should see this:
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Set Up Your Profile

Select an avatar

Profile Name Default Profile

Name

Email

onfig updated with my GitKraken Prof

Enter your name, etc.,
like this, for example:



Set Up Your Profile

Select an avatar

= " Profile Name Meisterschule
Name Franz Hopfinger

Email franz.hoepfinger@ms-muc.de

-
» Qt) Keep my .gitconfig updated with my GitKraken Profile
preferences

Save changes

and then click on Save changes.
| @

Help

End User License Agreement

Almost there! We just need to make sure you agree to our EULA.

¥ | have read and agree to the End User License Agreement

e |
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Check the box here and click “T Agree”.
]

File Edit View Help

Start a Free GitKraken Pro Trial

Start your 7-Day GitKraken Pro trial now to get access to more features:
Pro Individual
Work with privately-hosted and self-hosted repositories
A powerful merge conflict editor in-app
Multiple profiles for work & personal use
GitHub Enterprise integration
GitLab Self-Managed integration
Bitbucket Server integration

Azure DevOps integration

Learn more about GitKraken features at hr
Start my GitKraken Pro trial now

Not now, thanks

It doesn’t matter what you choose here; Gitkraken will automatically give you a trial of the Pro version.
Therefore, we select “Start my Pro trial”.
(See above for a way for students to get a free Pro trial for more than 7 days >"_



File Edit View Help

New Tab x

GitKraken Git GUI GitKraken Boards

Customize Additional
® ¢ am Open GitKraken Resources
> i Boards

O Open arepo

& Clone a repo

ARRR e New GitKraken Board

[ Start a local repo Resources

Start a hosted repo:

) on GitHub

& on GitLab n up for t GitKraken Timelines

T on Bitbucket : ' = Open GitKraken
) Timelines

& on Azure DevOps

| Update Ready (Restart Gitlraken) | | GitKraken Pro Free Trial i @ @ 100% |Feedback

Now click on Update Ready,
and then it should look like this. Appearance:
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File Edit View Help

Release Notes x  +

GitKraken Release Notes

Behold the evolution of Gitkraken! Find out what's new, what's fixed, or just take a trip down memory lane with a nostalgic
swagger, remembering those bugs of yesterday.

Version 7.3.1
Wednesday, September 8th, 2020

Bug Fixes 4.

* We have resolved an issue causing the Ubuntu snap version of GitKraken Git GIU to crash for some users.

* Users will no longer encounter an error message when switching between profiles.

* The icon noting when a branch is associated with a card will display pre ly for the GitKraken Boards issue tracking
integration.

Version 7.3.0
Wednesday, August 26th, 2020

GitKraken Git GUI v7.3 Release - GitHu... Y -,

Spaterans..  Teilen

GitKraken Git GUI
SaaWhat~Xlaw in v7-3

| GitKraken Pro Free Trial | I & @ 100% |Fesdback

Next, we’ll get two repositories.
First, we need a location.
A good location is C:\git or D:\git if your laptop has two hard drives.
A network drive like E:\ is a bad idea.
Click “new tab” and “clone a repo”



File Edit View Help

New Tab x

GitKraken Git GUI GitKraken Boards

Customize Additional
® ¢ am Open GitKraken Resources
> i Boards

O Open arepo

& Clone a repo

ARRR e New GitKraken Board

[ Start a local repo Resources

Start a hosted repo:

) on GitHub

& on GitLab n up for t GitKraken Timelines

T on Bitbucket : ' = Open GitKraken
) Timelines

& on Azure DevOps

| GitKraken Pro Free Trial | I & @ 100% |Fesdback

In the next window, select “GitHub.com” and your previously chosen location,
and select the “blink_on_atom” repository.
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File Edit

Repository Management

Open & Clone with URL Clone a Repo

GitHub.
[w] ub.com Where todoneto  c\git

Clone
GitHub Enterprise
Repository to cone blink_on_atom

Init Gitl.ab.com
Full path  cagin
GitLab (Self-Managed)
O Bitbucket.org Clone the repo!

B Bitbucket Server

Azure DevOps

Click “Clone the repo!” and then “Open Now”
L]

File Edit

Successfully cloned repo "blink_on_atom* Open Now @

GitKraken Git GUI GitKraken Boards

Customize Additional
& pre Open GitKraken Resources
Boards

® 1

O Open arepo

@ Clone a repo

Additional New GitKraken Board

[ Start a local repo Resources

Start a hosted repo:

©) on GitHub

& on GitLab s GitKraken Timelines

W on Bitbucket ‘ = Open GitKraken
e Timelines

& on Azure DevOps

GitKraken Pro Free Trial : 3 @ 100% Feedback




Now click the “+” at the top and repeat the process. Once:

File Edit View Help
blink_on_atom
branch

blink_on_atom - master -

@ Viewing 5/5 v master [ll O

Show All

L
master
REMOTE

feature

initial

PULL REQUES

UES

Select an issue t
this repo

@ GitHub
Q) GitHub Enterprise
tKraken Boards

4 GitLab )

4 GitLab Self-Managed )
€ Jira Cloud »

4 Jira Server >

File Edit View Help

Repository Management

Open S
(5]

Clone

[¥]

Init

commit: 555a72

Merge branch ‘release/v100°
sdkconfig

sdkeonfig £ Franz Hopfinger

authored 8.9
mufled_strip/component

# 1 modified

1

12 added

# .gitignore
.cproject
.gitignore
.project

‘CMakelists.txt

ent: 314dRa, 44481

W View all files

‘CMakeLists.txt

led_strip.h

led_strip_rmt_ws2812.c

CMakel ists.txt

Kconfig.projbuild

led_strip_main.c

README.md

.gitignore

of Gitkraken Pro Remaining - Upgrade Now

Feedback

Clone with URL Clone a Repo

GitHub.com

Where to clone to Browse

Cigit
GitHub Enterprise )
Repository to clone IsoAgLib-tutorial-ecuComplexvtClient
GitLab.com
Full path  Cagity
GitLab (Self-Managed)

O Bitbucket.org

O Bitbucket Server

This time, select “ISOMAN”.
Click “Open Now” again
and confirm with YES.

Azure DevOps
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File Edit View Help

Would you like to initialize submodules for IsoAgLib-tutorial-ecuComplexvtClient? | Yes | No |

@ Viewing Show All v master [ll O Merge branch ‘release/vl’ o commit: be2da3

LOCAL ! eature i master Merge branch 'release/v1'

anly 1 Project er Download.

gitmaduk * Franz Hopfinger arent: 5051e2,9b11a0
ﬁ o

master

REMOTE

+* &

. authored 8.9.
] Initial commit

no EEPROM for today
13 added
mpile for
SPath EETres M View all files

path -gitignore

nicer path st re ... e.J.LI. gitmodules

PULL REQUESTS itignore

UES rm .cproject

m it

Select an issue tra -gitignore
a0 added submodules !

this repo oject
. Removed submodule Isq ib-tutoriak-p!

Q GitHub = = .

CMakelLists.txt
Removed submodule IsoAglib
€ GitHub Enterprise mave Exmaples to main Folder ! = D

Updated submodul A e gLib-tutorial
GitKraken Boards pdated submodule IsoAg Ag

EEEREEREERREEEREREEER

CMakeLists.bxt

& GitLab L) M branch feature/more_t als’ v isoaglib. config.h

Iz

Updated submodule

4 GitLab Self-Managed ) partitions.csv

Updated submodule
sdkconfig

© Jira Cloud ) Updated submodule

R branch 1.01" into devek
€ Jira Server 3 FE i into lop

ated submodule IsoAgLib
<raken Pro Remaining - Upgrade Now @ @ 100% |Feedback

€ Jira Server

@ Trello

SUBMODULES

uComplexVi(l...

cuComplexViClient_

GITHUB ACTIONS

After a while, it should look like this:



SUBMODULES

ecuComplexViClient_es...

ecuComplexViClient_es...

GITHUB ACTIONS

So, that’s it for Gitkraken today.
We’ll spend many more hours with it, but for now, we don’t need Gitkraken anymore.
You can close it.
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5.1

5. 4, Hardware

£ Podcast

« Automation 4.0: Why Software Is Overtaking Hardware and What That Means for Your Skills
« PLC: The Invisible Brain of Industry — From Robust Hardware to IT/OT Convergence
+ Universal Automation: How to Decouple Software and Hardware for the Future of Industry


https://podcasters.spotify.com/pod/show/iec-61499-grundkurs-de/episodes/Automatisierung-4-0-Warum-Software-die-Hardware-berholt-und-was-das-fr-deine-Skills-bedeutet-e375eqs
https://podcasters.spotify.com/pod/show/iec-61499-grundkurs-de/episodes/SPS-Das-Unsichtbare-Gehirn-der-Industrie--Von-robuster-Hardware-zur-ITOT-Konvergenz-e375g1f
https://podcasters.spotify.com/pod/show/iec-61499-grundkurs-de/episodes/Universal-Automation-So-entkoppeln-Sie-Software-und-Hardware-fr-die-Zukunft-der-Industrie-e36849a
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6. Homepage

6.1 {3 Podcast

+ [logiBUS®: Revolutionizing Agricultural IT - How ISOBUS Becomes a Smart Home for Farmers



34

Chapter 6. Homepage




7.1

7.1.1

7.1.2

7. DIN Rail Moped Inputs

Differentiation of Limit Switches for Pneumatic Cylinders

https://www.ifm.com/at/de/shared/produkte/zylindersensoren/technologie

Reed Switch

A reed switch is an electrical switching element consisting of two ferromagnetic contacts inside a
hermetically sealed glass tube. These contacts are held apart by a thin, flexible glass rod coated with a
special metal alloy. The main characteristics of a reed switch are:

1. Magnetic Activation: A reed switch is activated by a magnetic field. When the field is strong enough,
the contacts move and close an electrical circuit.

2. Small Size: Reed switches are very small and can be installed in confined spaces.

3. High Switching Speed: Due to their small size, reed switches can switch very quickly, making them
ideal for applications such as circuits and sensors.

4. High Reliability: Because reed switches are hermetically sealed, they are protected against moisture,
dust, and other environmental influences, which increases their lifespan and reliability.

5. Low Power Consumption: Reed switches require very little power to switch, making them ideal for
battery-powered applications.

6. High Sensitivity: Reed switches can respond to even very weak magnetic fields, making them ideal for
applications such as magnetic field sensors and ammeters.

https://de.wikipedia.org/wiki/Reedschalter
Reed Switch Characteristics:

« Normally Open: always 2-wire technology

« Normally Closed: always 2-wire technology

« Changeover (rare): 3-wire technology

+ Only the maximum voltage is specified in the datasheet
« Current Direction: irrelevant

+ Ground Terminal: not present

« Usually no LED (except for special designs)

« Not short-circuit protected!!!

https://www.ifm.com/de/de/product/MR0100

Semiconductor Magnetic Sensors

https://de.wikipedia.org/wiki/Magnetoresistiver_Effekt
Always Specified: e.g., 5...36 VDC

« Minimum and maximum voltage specified!!!

« Normally open (NO) contact: usually 3-wire technology
« Normally closed (NC) contact: usually 3-wire technology
« Changeover contact: 4-wire

+ Current direction: alternating, see PNP/NPN, L+ L-

« Ground terminal: not present

« Usually no LED (except for special designs)

« Modern designs are short-circuit protected, cannot burn out


https://www.ifm.com/at/de/shared/produkte/zylindersensoren/technologie
https://de.wikipedia.org/wiki/Reedschalter
https://www.ifm.com/de/de/product/MR0100
https://de.wikipedia.org/wiki/Magnetoresistiver
https://de.wikipedia.org/wiki/Magnetoresistiver_Effekt

7.1.2.1

7.1.2.2

7.1.2.3
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Example: https://www.ifm.com/de/de/product/MK5214 (short-circuit proof; overload proof)

PNP Sensor

BN

BK

-
— BU |-

|+

Source: https://www.ifm.com/de/de/product/MK5140

NPN Sensor

BN

L+
BK

BU

Source: https://www.ifm.com/de/de/product/MK5309

AMR Cell

An AMR cell (Anisotropic Magnetoresistive Cell) is a type of An AMR cell is a magnetoresistive cell used
in the semiconductor and magnet industries. It consists of a thin layer system of ferromagnetic and non-
magnetic layers deposited on a silicon substrate.

The key characteristics of an AMR cell are:

1. Magnetic Sensitivity: The AMR cell is highly sensitive to magnetic fields and can detect even minute
magnetic changes.


https://www.ifm.com/de/de/product/MK5214
https://www.ifm.com/de/de/product/MK5140
https://www.ifm.com/de/de/product/MK5309

7.1.2.4
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. Low Power Consumption: The AMR cell requires very little power to operate.

. High Accuracy: The AMR cell can perform highly precise measurements and is therefore ideal for

applications requiring high accuracy, such as magnetic field sensing.

. High Speed: The AMR cell can respond very quickly to changes in the magnetic field and is therefore

ideal for applications requiring rapid measurements, such as data processing.

. Low Cost: The AMR cell is relatively inexpensive and easy to manufacture, making it suitable for a

wide range of applications.

Overall, the AMR cell is a very versatile component that can be used in many different applications, from
magnetic field sensing to data processing and many other areas.

GMR Cell

A GMR cell (Giant Magnetoresistive Cell) is a type of magnetoresistive cell used in the semiconductor
and magnet industries. The GMR cell consists of several thin layers of ferromagnetic and non-magnetic
materials deposited in a layered structure on a substrate.

The most important characteristics of a GMR cell are:

. High sensitivity: The GMR cell is very sensitive to magnetic fields and can detect very small changes.

. High accuracy: The GMR cell can perform very precise measurements and is therefore ideal for

applications where high accuracy is required, such as magnetic field sensing.

. Low power consumption: The GMR cell requires very little power to operate.

. High Speed: The GMR cell can react very quickly to changes in the magnetic field and is therefore ideal

for applications requiring fast measurements, such as in data processing.

. High Temperature Stability: The GMR cell is very temperature stable and can be used even at high

temperatures.

. Low Cost: The GMR cell is relatively inexpensive and easy to manufacture, making it suitable for a

wide variety of applications.

Overall, the GMR cell is a very versatile component that can be used in many different applications, from
magnetic field sensing to data processing and many other areas.

https://www.ifm.com/de/de/product/MK5117


https://www.ifm.com/de/de/product/MK5117

38 Chapter 7. DIN Rail Moped Inputs

7.2 Connecting the Limit Switch to the Input

‘ATOM:

LITE
S [ R
ey o

50K/ N
500K/ ,nf{)
750K/ jSid

M5 Stack:
Input Voltage at the Pin:
3.3V
Voltage from the Sensor:
5V
Voltage Divider:



7.2 Connecting the Limit Switch to the Input

Startseite > Umwandlungsrechner > Kalkulator fir Spannungsteiler

Kalkulator fiir Spannungsteiler

Mit diesem Tool kdnnen Sie die Ausgangsspannung einer Widerstan fur einen 1 Satz von rten und eine Quellenspannung berechnen.

Mehr

Eingangsspannung (V)

5 v
No Load

Erster Widerstand (R;) "‘:L

<
1700 Q nl 3

T — 5
Rzl

Zweiter Widerstand (Rp) :: Vout

P
3300 Q

IR _ ViR
Vou =Vi TR TR s + R

Ausgabe

Ausgangsspannung (V,,)

39

Unter Last Anzeigen

https://www.digikey.de/de/resources/conversion-calculators/conversion-calculator-voltage-divider
In Practice:

1. Resistor 1800 Ohm
2. Resistor 3300 Ohm

Because:
https://www.electronicsplanet.ch/Widerstand/Widerstandsreihe-E24.htm

]

Startseite > Umwandlungsrechner > Kalkulator filr Spannungsteiler

Kalkulator fiir Spannungsteiler

Mit diesem Tool kdnnen Sie die AL wing einer Wi schaltung fiir einen gegebenen Satz von Widerstandswerten und eine gegebene Quellenspannung berechnen.

Mehr

Eingangsspannung (V;)

5 v
No Load
Erster Widerstand (R,) L L
S
1800 Q e
T —_—
R2
Zweiter Widerstand (Rp) E Vout
3300 Q
IR _ ViR
Vs =Vi TR 5 R (R + 2
Ausgabe

Ausgangsspannung (Vo)

3,2352941176

Unter Last Anzeigen

7.3 Grove System

https://www.seeedstudio.com/category/Grove-c-1003.html
https://exp-tech.de/search?type=product&q=grove
https://www.distrelec.de/search?q=grove


https://www.digikey.de/de/resources/conversion-calculators/conversion-calculator-voltage-divider
https://www.electronicsplanet.ch/Widerstand/Widerstandsreihe-E24.htm
https://www.seeedstudio.com/category/Grove-c-1003.html
https://exp-tech.de/search?type
https://exp-tech.de/search?type=product&q=grove
https://www.distrelec.de/search?q
https://www.distrelec.de/search?q=grove
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7.4 Series Connection of Limit Switches

https://www.baumer.com/de/de/service-support/inbetriebnahme-montage/inbetriebnahme-und-
montage-von-induktiven-sensoren/a/Know-how_Mounting_Inductive-sensors

7.5 Button Boards

https://github.com/Meisterschulen-am-Ostbahnhof-Munchen/ButtonBoards
Multiplexers

7.5.1 & Related Topic Subpages on ms-muc-docs.de

« @ Total Resistance in Series & Parallel Circuits on ms-muc-docs.de
« € Loaded & Unloaded Voltage Dividers on ms-muc-docs.de
« @ Bipolar transistor fundamentals at ms-muc-docs.de


https://www.baumer.com/de/de/service-support/inbetriebnahme-montage/inbetriebnahme-und-montage-von-induktiven-sensoren/a/Know-how
https://www.baumer.com/de/de/service-support/inbetriebnahme-montage/inbetriebnahme-und-montage-von-induktiven-sensoren/a/Know-how
https://www.baumer.com/de/de/service-support/inbetriebnahme-montage/inbetriebnahme-und-montage-von-induktiven-sensoren/a/Know-how_Mounting_Inductive-sensors
https://github.com/Meisterschulen-am-Ostbahnhof-Munchen/ButtonBoards
https://www.ms-muc-docs.de/elektrotechnik/elektrik/widerstand/widerstand-theorie/gesamtwiderstand-reihen-parallelschaltung/
https://www.ms-muc-docs.de/elektrotechnik/elektrik/widerstand/widerstand-theorie/spannungsteiler/
https://www.ms-muc-docs.de/elektrotechnik/elektronik-i/bipolartransistor/bipolarer-transistor/

8. DIN Rail Moped Extensions

See also: https://install-isobus-environment-docs.readthedocs.io/de/latest/Atom-Erweiterungen.html


https://install-isobus-environment-docs.readthedocs.io/de/latest/Atom-Erweiterungen.html
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9.1

9. DIN Rail Moped Connectors

This photo series documents the correct wiring and connector types used for the “DIN Rail Moped”
module.

1. Basic Wiring and Connections

The module’s basic wiring on the DIN rail is done via red and black wires (power supply and ground),
which are connected to the circuit board’s pin headers using spade connectors.

« Connector Type: 6.3 mm spade connectors are used as standard.
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e

6.3 mm Spade Connectors
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9.1 1. Basic Wiring and Connections
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9.2 2. Insulation and Touch Protection

To prevent short circuits between the closely spaced contacts and to ensure touch safety, the spade
connectors are insulated. Red and black insulating sleeves (or heat shrink tubing) completely enclose the
crimp points and the rear part of the connectors.



9.3

9.2 2. Insulation and Touch Protection 55

3. Detail View: Special Signal Connections

For specific connections or in confined spaces, different sizes are used. The image shows the use of two
2.8 mm spade receptacles mounted side-by-side on a terminal block. This is important for contacts that
are not mechanically designed for the wider 6.3 mm receptacles.
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2x 2.8 mm spade receptacles

9.4 4. Connector Housing and Overall View

The pre-insulated wires are neatly routed. For a more modular connection, a gray AMP (TE Connectivity)
connector housing with part number 3-328343-8 is used to bundle multiple contacts.



9.4 4. Connector Housing and Overall View

57
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9.4 4. Connector Housing and Overall View
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9.5
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5. Operating State

The fully wired module in active operation: The green LEDs inside the housing are illuminated, and the
peripherals are connected.



9.5 5. Operating State

61
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10. DINRailMoped

10.1 £ Podcast

+ DINRailMoped XL: ISOBUS ECU Development]

10.2 Repository & Resources

The source code and hardware files are located in the GitHub repository: [ GitHub: DINRailMoped]

10.3 Connection & Pinout

The DIN rail moped features fused outputs and flexible connection options.

+ Fuse Protection: The individual outputs are protected by MOSFETs (see datasheet).
+ Power Supply: The power supply requires an external fuse for line protection.

10.3.1 Pin Assignment

Pin |Bezeichnung | Farbe Beschreibung Spannung | Querschnitt/
Bemerkung
1 GND

schwarz Masse Masse 6 mm?
E ECU_GND schwarz Masse Steuereinheit Masse 2,5 mm?
m PWR rot Leistungsstromversorgung 12V 6 mm?
PR ECU_PWR  rot ARG Cor 12V 2,5 mm?
Steuereinheit
5 TBC_DIS - Steuerung Terminierung Briicke
u TBC_PWR it Strorrn.r.ersorgung fr 12V
Terminierung
TBC_RTN schwarz Masse fir Terminierung Masse
8 CAN_H gelb Dateniibertragung i
. . verdrillt
E CAN_L griin Datenibertragung

10.4 4% Configuration (4-pin vs. 6-pin)

The device can be operated in different ways depending on the application.

10.4.1 Operation with a 4-pin cable

For operation with a 4-pin cable, two jumpers must be installed.

View Description



https://podcasters.spotify.com/pod/show/ms-muc-lama/episodes/Hutschienenmoped-XL-ISOBUS-ECU-Entwicklung-e368hdg
https://github.com/Meisterschulen-am-Ostbahnhof-Munchen/ISOBUS_Hardware/tree/master/Hutschienenmoped

10.5

10.5.1
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+12V, ECU_PWR

Briicke

ECU_GND
Zu

PWR_GND

Wenn Briicken nicht gesteckt,
Dann hier einspeisen

+12V, PWR

Masse, ECU_GND

Briicke

ECU_PWR
Zu

PWR

Q1, Q2, Q3, Q4: Verbraucher

Masse, PWR_GND

Position of the jumpers Detailed view of the
slots.

Schematic representation Visualization of the
jumper connection.

gei Gallery & Mounting

The housing is designed for various mounting scenarios.

4, Hardware Views

View

Description




10.5 gei Gallery & Mounting
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PCB (Populated)View of the components.

Case OpenlInterior View.
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Case ClosedFront View.

10.5.2 Mounting Options

DIN Rail Wall Mount




10.5 gei Gallery & Mounting
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10.5.3 @) Related topic subpages on ms-muc-docs.de

« € PCB design & assembly on ms-muc-docs.de


https://www.ms-muc-docs.de/elektrotechnik/leiterplatten/bestückung/
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11. DIN Rail Moped XL

The DIN Rail Moped XL is the enhanced version of our open-source ECU. It was specifically developed
for integration into ISOBUS systems and is ideally suited for demanding control tasks in agricultural
machinery.

111 Highlights

« ISOBUS Compatible: Full support for ISO 11783.

+ IEC 61499: Prepared for distributed control systems.

« Open Source: The hardware is fully disclosed and certified.

- Expandable: Thanks to its modular design and the use of the ESP32, the system can be flexibly adapted.

11.2 % Certification

The DIN Rail Moped XL is officially certified as open-source hardware.

« UID: DE000145
« Certification Authority: Open Source Hardware Association (OSHWA)

OSH

DEOOO145



https://certification.oshwa.org/de000145.html
https://certification.oshwa.org/de000145.html
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11.3 4{ Design & CAD

Hardware design is maintained in Autodesk Fusion 360. Here you can view the current 3D models and
schematics:

+ 4, View mainboard (PCB) in Fusion 360

. § View complete assembly in Fusion 360

11.3.1 Repository

The source code and hardware files are located in the GitHub repository:
" GitHub: DINschienenmoped-XL

114 g5 Gallery

Here are some insights into the hardware:

View Description

Assembled PCB (Top) Shows the ESP32 and its
connections.

Assembled PCB (Bottom) Back side with trace
layout.



https://a360.co/3YcFeBx
https://a360.co/4cJ5Ajy
https://github.com/Meisterschulen-am-Ostbahnhof-Munchen/ISOBUS_Hardware/tree/master/Hutschienenmoped-XL

11.4 gai Gallery
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Enclosure Assembly The finished module in a
DIN rail enclosure.

11.5 i Technical Details

« Controller: ESP32 (M5Stack Atom / Atom Lite compatible)

« Power Supply: 12V (vehicle electrical system)
+ Interfaces:

+ ISOBUS (CAN)

« Wi-Fi / Bluetooth (via ESP32)

« Expansion ports for sensors/actuators

11.5.1 € Related topics on ms-muc-docs.de

. @ ESP32 & ESP32-S3 DevKit on ms-muc-docs.de
« & PCB Design & Assembly on ms-muc-docs.de


https://www.ms-muc-docs.de/elektrotechnik/mikroelektronik/esp32/esp32-s3-devkit/
https://www.ms-muc-docs.de/elektrotechnik/leiterplatten/bestückung/
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12. ISOBUS cable, small
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[ 13. g Installation
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14. IsoAgLib-ISOMAN

For this experiment, the atom must be mounted on the socket. Secure it carefully with the screw. ... (This

is plastic, so 500 Nm of torque isn’t needed >"_ Open the workspace C:\git\IsoAgLib-ISOMAN\eclipse-
workspace

= Fclipse IDE Launcher >

Select a directory as workspace

Eclipse IDE uses the workspace directory to store its preferences and development artifacts.

Workspace: | ChgitilsoAglib-tutorial-ecuComplexVtClient\eclipse-workspace v|E Browse... i

» Recent Workspaces
¢ Copy Settings

.i?'\

! Launch Cancel

Import the project as before (you can do this now >"_



Chapter 14. IsoAgLib-ISOMAN

82
= Import [l >
Import Projects S
Select a directory to search for existing Eclipse projects. ‘; 4
-
(@ Select root directory: | C:\git\lsoAglib-tutorial-ecuComplexVtClier ~ | | | B [owse -----------
() Select archive file: Browse...
Projects:
ecuComplexVitClient_esp32 (ChgithlscAglib-tutorial-ecuComplex’ Select All
Deselect 4ll
Refresh
< >
Options
[]Search for nested projects
[ Copy projects into workspace
[] Clese newly imported projects upon completion
[ Hide projects that already exist in the workspace
Waorking sets
[ ]Add project to working sets Mew...
Warking sets: Select...
@ < Back Next > Finish Cancel

Create a launch target,
Download and configure the ESP-IDF (as before >"_
Then press the hammer,
then press Play:



2 edlipse-workspace - Eclipse IDE - O X
File Edit Source Refactor Mavigate Search Project Run Window Help

4] (8]0 " || [&] ccuComplocvictient espi2 -
iB~-Fl-C e
[ Project Explorer 52 & Connections &Y 8§ =0 = B = Outline 33 @ BuildTargets &
v & ecuComplexVtClient_esp32 [IsoAgLib-tutorial-ecuComplexViClie
> @ lsoAgLib [origin/master 3b10beS] [Fix] [PeerControl] [User kee
> G IsoAgLib-tutorial-private [origin/master 4f6c47e] Merge branc
5 @y main
A, CMakeLists.txt
@3 partitions.csv
£ sdkeonfig

o | &) ep2 viB-Hele-S-Rid-e-E-g-it-0-

There is no active editor that provides an outline.

Problems ) Tasks & Console 87 [T] Properties &%

CDT Buiild Censole [

[41/1012] C:\Users\hoepffr\.espressif\tools\xtensa-esp3z-elf\esp-2020r2-5.2.8\xtensa-esp3z-e1f\bin\xtensa-esp: Lexe

[42/1012] C:\Users\hoepffr\.espressifitools\xtensa-esp32-elf\esp-2020r2-8.2.0\xtensa-esp32-e1f\bin\xtensa-esp32-elf-gec. exe

[43/1012] C:\Users\hoepffr\.espressifitools\xtensa-esp32-elf\esp-2020r2-8.2.0\xtensa-esp32-e1f\bin\xtensa-esp32-elf-gec. exe

[44/1012] C:\Users\hoepffr\.espressifitools\xtensa-esp32-elf\esp-2020r2-8.2.0\xtensa-esp32-elf\bin\xtensa-esp32-elf-gec. exe

[45/1012] C:\Users\hoepffr\.espressif\tools\xtensa-esp32-elf\esp-2020r2-8.2.0\xtensa-esp32-elf\bin\xtensa-esp32-elf-gec. exe

[46/1012] C:\Users\hoepffr\.espressif\tools\xtensa-esp32-elf\esp-2020r2-8.2. p: i p32-elf-gee. exe X S

[47/1012] C:\Users\hoepffr\.espressif\tools\xtensa-esp32-elf\esp-2020r2-8.2. p: i p32-elf-gee.exe -DMBEDTLS CONFIG FILE=\'

[48/1612] C:\Users\hoepffr\.espressifitools\xtensa-esp32-elf\esp-2020r2-8.2. P p32-elf-gec.exe -DMBEDTLS CONFIG FILE-Y'

[49/1012] C:\Users\hoepffr\.espressifitools\xtensa-esp32-elf\esp-2020r2-5.2. p32-elf p32-elf-gcc.exe -DMBEDTLS_CONFIG_FILE=\"mbedtls/esp_coi

v

< I >

 Building Active Configuration: (0%) I & | <R | [

Now,
Get on the Fendt tractor and connect the device and see what happens.

You do NOT need to connect the USB cable to the Fendt tractor; the Atom is powered by the 12V system.
Like this:
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15. JTAG-S3-USB

https://docs.espressif.com/projects/esp-idf/en/latest/esp32s3/api-guides/jtag-debugging/index.html
openocd —version

BN ESP-IDF 4.4 CMD - "C:h\Espressifuidf_cmd_init.bat" esp-idf-e91d384503485fbb54f6celd11e841fe — [} X
i ool ten p 2-elf p-2021r2-p 2]

openocd -f board/esp32s3-builtin.cfg —> appears correct openocd -f board/esp32s3-bridge.cfg —> appears
incorrect

[N ESP-IDF 4.4 CMD - "C:\Espressifidf_cmd_init.bat" esp-idf-e31d384303485fbb54foce3d11e841fe - openocd -f board/esp32s3-builtin.cfg - O X



https://docs.espressif.com/projects/esp-idf/en/latest/esp32s3/api-guides/jtag-debugging/index.html
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& Setup - Espressif-1DE 2.7.0 — >
Select Components

Which components should be instaled?

Select the components you want to install; dear the components you do not want to install. Clide Mext
when you are ready to continue.

Full installation w

: Desktop shortout ~
Start Menu shortout

Drivers - Requires elevation of privieges

- |+ Espressif - WinUSE suppart for JTTAG (ESP32-C 3/ 7)) s

- [/] FTDI Chip - Virtual COM Port for USE (WROVER, WROOM)

- |+ Silicon Labs - Virtual COM Port for USB CP210x (ESP boards)

- [#/] WEH - virtual COM Part for USE CH343/CH9102 (LilyGo boards)

Chip Targets - more details at https: /fproducts. espressif.com/ 1.861,6 MB
- [«] ESP32 434,6 MB
- [#] ESP32C3 908,2 MB
- [#] ESP32-5 Series 518,59 MB

i~ Esp32-52 257,2 MB
‘.. [#] ESP32-53 261,7MB o,

Current selection requires at least 3,05 GB of disk space.
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ﬁ Serielles USB-Gerdt (COMITT)
S id Audio, Video und Gamecontroller
3 id Audiceingdnge und -ausginge
> ﬁ Bluetooth
> I CAN-Hardware
> O Computer
» I Druckwarteschlangen
> i Firmware
» g Grafikkarten
) Hurnan Interface Devices
> ® Kameras
b wm LAufwerke
» g Mause und andere Zeigegerdte
» [ Monitore
) I? Metzwerkadapter
> ﬁ Prozessoren
> [ Sicherheitsgerdte
> B Softwaregerste
) F Softwarekormponenten
> S Speichercontroller
> B3 Systemgerite
» Tastaturen
) i LUSB-Connector-Manager
> i USB-Controller
w i USB-Gerdte
§ APP Mode
i LSE JTAG/ serial debug unit g
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@ cclipsews-s3 - hell_world/main/ello workd_main.c - Esressf-IDE

- x
file Edit Source Refactor MNevigate Search Project Run Espressit Window Help
K][o][®] 0w || heo_wortd - o e =0 B R -RE S E-T 0 U ® YDA ARE T e Q i®|E
2 Project Explorer X BT § = O [ nelowodd meine X = O 2 Outine X © BuidTagets =n
S hello_world 16 /* Hello World Example EEATER B
build r
e 3 This example code is in the Public Domain (or CCO licensed, at your option.) o stdioh
v g main H B sdkconfigh
> ) hello_world_m: S Unless required by spplicable Lo o sgreed to in writing, o 2 freertos/FreeRTOS H
A CMskelistsoxt 6 softuare is distributed on an "AS IS" BASIS, WITHOUT WARRANTIES OR B freetosiaskin
[ componentamk 7 COWTTIONS OF AW KN, either express or inplicd B epoynemh
A CMakeLists.txt 4 B espapi.flast
camplesesipy 85 #include cstdio.hy 8 cemfuhh
o 1210 #include "sdkconfig.h" & app_main{void) : o
[ Makefle 211 #include “rec m/mems W
& READMEmd 212 Finclude “freers
= sdkeonfig.ci 213 #include “esp_system,
L]u #include "esp_spi_f fhsh h
m Void app_main(void)
10 © priner(Cheto veratn;
19
20 /% print chip information </ |
z chip_infe
22 cop-cnip-info(fchip. Info);
23 printf(“This is %5 chip with % CPU core(s), WFiXSAS, °, a
g =
<25 a
26 nfmfiixm & SHIECEATUREBT) 2 /e ;¢ =
b nfo.features 8 CHTP-ERATURE BLE) 7 “/oLe"
2 -
Z2o  printf("silicon revision %d, ", chip_info.cevisien)
3 printf et xs Tlash\et, s flash get chip size() / (102 * 1028), g
%3 0. features, & CHIP.FEATURE.SPB_ELASH) ? "embedded” xternal”);
5
35 printf("Winimum free hesp size: %d bytes\n”, esp_get_mininun_free_hesp_size());
5 et -
hileGrut)
7
3
3 inef ("5 M\, )3 =
Lo Tratkoe1ay (1000 / porsTEGK PERIOR.I5)5
)
a2y
S
81 Problems & Tasks ) Console X [7] Properties B E-8-=0
Esprssif IF Tools Console
IDF_CCACHE_EWABLE=1 o
O PYTHON_ I pATHC: \Cspressi\pyshen em\idfa.d_pys.5.evu
PATH=C: €3 o2 e \binc \esp-2021r2-patcha- \bin;C:\espr
Contigored cor- ke Eiranmens Larisb1es. You con Check prcrerencen s e wid Ervironment
Executing Co\Esprassiipyshon emALdrs-5 py3.5, ip install
Reguirenent airsady sacistied: vebsocket client in cr\espressifipytion. enALdte 4 py3-5. e LibRsise packages (1.3.3)
NG Yo are usig pip version 30.3.%; haveer, version 23.31 i auslabl
Vo Should concider veghasing vie <he ¢ e gt 4.5 1pts\python. exe -m pip install --upgrade pip’ comand.
Configured Ghake Soolchain. You an check Prefarences > C/Cr > Chaki
Install tools completed
< >
Witable Smartnsert °
® eclipse-ws-s3 - hello_world/main/hello_world_main.c - Espressit-IDE - x
Fle Edi Source Refacor Navigate Search Project Run Espresst Window Help
K][0][®] Orn v || heto_worta v © eps3 VARG SR RS- @-C ik -0 @Y iBiniAI S E THreD oD Q s|E
&5 Project Explorer X B Y § = O [ heloworddmainc X = O g Outine X (@ Buid Targets =8
€S helloworld 16 /* Hello vorld Example & BARY o %k §
> 42 Binsries 2 U sioh
3 This exemple code is in the Public Domain (or CCO licensed, at your option !
> B Archives H P your option-) o sdkcontigh
> & buid S Unless required by applicable law or agreed to in writing, this U freertos/FreeRIOSh
> & esp.idk components G soferere e sisteabuead on an A5 70" Secrs, HITROVT ARANITES OB U freetostaskh
& main 7 COITIONS OF AW KIND, either express or inplie o cpsyemh
hello_world_main.c L esp.spi.flas
’ % i 9 #include <stdio.h> U espspifishh
10 #include "sdkconfig © app_main(uoid):void
L componentm 11 Finciude ~recrrongeenros.i
A CMakelistetet 12 winclude "freertos/task.h"
example testpy 13 include "esp systen.h
o Maketie 1 winclude “espsp_Flosh.n®
& resomEma void app_main(voi
s }s d app_main(void)
sdkconfig i 18 printf("Hello worldi\n");
19
20 /% print chip information */
2 emcripintos crip inte;
22 esp_chip_info(8chip_info);
23 pnn(f( ‘This is ¥s chip with %d CPU core(s), WiFi¥%s¥s, ",
2 _10F_TARGET,
2 chip_tnfo
2 (enip_info.featires & Chre_reATuRe o) ?
z (ontpinto Temturcs & CHIF FeATIRE BLE) 2 “/oLen
s
29 printf("silicon revision ¥, *, chip_info.revision);
0
31 printf("NANE %s flash\n®, spi_flash_get_chip size() / (1024 * 1024),
2 (chip_info.features & CHIP_FEATIRE_ERB_FLASH) ? "enbedded” : "external”);
»
5 pranté(“Hinimun free heap size: %d bytes\n”, esp_get_minimum free_heap_size()); 9

Connected - Encoding: windows-1252

*] Problems %)

Tasks E) Console [T] Propertes @ Terminal X

en|b&EBERL=0

@ conn7 x|
I (202) <pu.
it (207) neor
714y heay
221) hean
(227) heap
(233) heap
(220) oot
(o) opi

262) slee;
(269) sleep
276)

[t (@) cpu_star
¥ello world!

irty
available for allocation:

Starting scheduler on APP CPU

This is esp32s3 chip with 2 CPU core(s), WiF/BLE, silicon revision 0, 2058 external flash
inis £ 9092 bytes

Sze: 38




@ Debug Configurations

Create, and run fi

CE®E=2%X|BY -

| type filter text |

[E] C/C++ Application

[E] C/C++ Attach to Application

[E] C/C++ Postrnortern Debugger

[£] C/C++ Remote Application

&) ESP-IDF Application

hello_world

|14 ESP-IDF GDE OpenOCD Debugging
[£] GDE Hardware Debugging

& Launch Group

< >

Filter matched 8 of 9 items

Configure launch settings from this dialog:
|| - Press the 'New Configuration’ button to create a configuration of the selected type.
[B7 - Press the 'New Prototype’ butten to create a launch configuration prototype of the selected type.

< - Press the 'Export’ button to export the selected configurations.

[:= - Press the 'Duplicate’ button to copy the selected configuration.
€ - Press the 'Delete’ button to remove the selected configuration,

i/ - Press the 'Filter' butten to cenfigure filtering options.

- Select launch configuration(s) and then select 'Link Prototype’ menu item to link a prototype.
|u| - Select launch cenfiguration(s) and then select 'Unlink Prototype’ menu item to unlink a prototype.

[R] - Select launch configuration(s) and then select ‘Reset with Prototype Values' menu item to reset with prototype values.
Edit or view an existing configuration by selecting it.

Configure launch perspective settings from the ‘Perspectives’ preference page.

@

Debug Close
® Debug Configurations o
Create, manage, and run configurations
CEPRX B Y-~ Mame: | hello_world Configuration
[type filter text | Main| 5 Debugger| & Startup| & Source| (] Common| 2, SVD Path
[€] C/C++ Application PeEes
C/Cr+ Attach to Application
C/C++ Postmartem Debugger [ello_wertd Lz
C/Cr+ Remote Application C/Cr+ Application:
ESP-IDF Application [ build\hello_world.elf
@ hello_world
v [ ESP-IDF GDB OpenOCD Debugging Variables... | SearchProject..| | Browse..
[ hello_werld Cenfigurstion Build (if required) before launching
[E] GDB Hardware Debugging
& Launch Group Build Configuration: | Select Automatically v
O Enable auto build O Disable auto buld
® Use workspace settings Configure Workspace Settings...
Reyert App
Fiter matched 10 of 10 items = BEY
@

Then it won’t work; the following setting must be changed. will be:
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@ Run Configurations

Create, manage, and run configurations

CERBX B Y- Nsme: [ hello_world Configuration |
[type filter text | Main | %5. Debugger| > Startup| 5 Source| [] Commen | &, SVD Path|
[E] C/C++ Application Open0CD Setup ~
~ (&) ESP-IDF Application Start OpenOCD locally
ello_world
« Il ESP-1DF GDB Open0CD Debugging Executable path: | S(openocd_path}/Slopenocd_executable) || Browse...| | Variables...|
[ hello_world Configuration Actual executable: | C:\Espressifitools\openocd-esp32iwD.11.0-esp32- 20220411\ openocd-esp32\bin/openccd.exe \
£ Launch Group {to change it use the global or workspace preferences pages or the project properties page)
GDE port:
Telnet port:
Tel port:
Target: esp32s3 -
Board:
Config options: [ _s §{openocd_path}/share/openocd/scripts - board/esp32s3-bridge.cfg
Allocate console for Open0OCD Allocate console for the telnet connection
GDB Client Setup
Start GDB session @
e
Fiter matched 6 of 6 items pply

@

ESP32-S3 chip (via ESP USB Bridge)

@ Debug Configurations

o x
Create, manage, and run configurations
Mame: | helle_world Canfiguration
x] Main | %5 Debugger| [ Startup| & - Source| (] Common| 7., SVD Path
C/C++ Application Open0CD Setup ~
C/C++ Attach to Application Start OpenOCD locally
€/C++ Postmortem Debugger
C/ws Remote Application Executable path: | ${openocd_path}/S{openocd_executable} || Browse...| | variables...|
ESP-IDF Application Actual executable: | CAEspressifitools\openocd-esp32ivll. 11.0-esp32-2022041 \openocd-esp32\bin/openocd.exe |
vH ESP_T[‘;E—(‘;S‘B"EJPEHO(D Debugaing (to change it use the global or workspace preferences pages or the project properties page)
[ hello_world Configuration GDB port: 333
[€] GDB Hardware Debugging Telnet port:
Launch Grou
2 " Tel port: 6666
Target: espizs3 v
Board: [ Esp32-53 chip (via £5P USE Bridge) -
Config options: | _; §{apenocd_path}/share/openocd/scripts -f board/esp32s3-bridge.cfg
Allacate console for Open0OCD Allocate console for the telnet connection
GDE Client Setup
Start GDB session )
Revert Appl
Filter matched 10 of 10 items = BEY

@
and then change “bridge” to “builtin”™:




@ Debug Configurations

Create, manage, and run configurations

CEaER%X BT~ Name: [ test Configuration
Main | %5 Debugger| b Startup| 5 Source| [] Commen | &, SVD Path|
[E] C/C++ Application Open0CD Setup ~
[€] C/C++ Attach to Application Start OpenOCD locally
[€] C/C++ Postmortem Debugger s
] /e~ Remote Application Executable path: | S{openced_path}/Sfopenocd_exceutable} | [Browse...| Variables...|
~ (@ ESP-IDF Application Actual executable: | C:\Espressif\tools\openocd-esp32iwD.11.0-esp32- 20220706\ openocd-esp32\bin/openccd.exe \
. m"E;;ng 603 Open0CD Debugaing {to change it use the global or workspace preferences pages or the project properties page)
1] test Configuration GDE port:
GDB Hardware Debugging Telnet port:
Launch Grou
% " Tel port:
Flash voltage:
Target: esp32s3 -
Board: [ Esp32-53 chip (via £5P USB Bridge) -
Config options: [ _s §{openocd_path}/share/openocd/scripts - board/esp32s3-buittin.cfg
Allocate console for Open0OCD Allocate console for the telnet connection
GDB Client Setup
Start GDB session v
Revert Appl
Fiter matched 10 of 10 items = By

@

works:

@ cclpseava-s3b - tet/main/hlloworldmain.c - EspresstIDE - x
File Edt Source Refactor Navigate Search Project Run Espressif Window Help
& |[3 ][ @] [# ebug | [ test Confguraton v | om[@ espres3 valD G B0 Ai® iR B EEN-SCIE Hrfl-oDero-|m Q m| @A
45 Debug X [y Project Explorer B %|# § = O [ helowoddmainc X = O - Varisbles X 9 Breakpoints G Expressions %, Peripherals =0
4 test [ESP-IDF Application] D LB §
[ test Confguration ESP-IDF GDB OpenOCD Debuggingl S Unless required by spplicable law or agreed <o in writing, < N . -
VB 6 softuare is distributed on an "AS IS* BASIS, WITHOUT WARRANTIES OR ame e
e Funning 6 7 ., CABITIONS oF A K0, cither exres ot rplicd: s (8 chip.info iy <hip ot o
v i Thread #3 [main] 1070547080 (Name: main, State Running @CPUO) (Suspenc & #include <stdio.h>
= app_main() at hello_world_main.c:17 0x420055d8 10 #include “sdkconfig.h”
0 at port common. U1 #include "Freertos)FreeTos. b
= \PorTaskiiapper) ot porc13) 0diSTobcd 12 winclude °F
> 4 Thread 24 (ipc] 1070538120 (Neme: ipc) (Suspended : Container) L binclude "espept flach.h
> P Thread o5 esp_timer] 1070542568 (Narn: sp_time) (Suspended: Container 15
> o Thread 6 ipc0] 1070535968 (Name: ipcD) (Suspended : Container) 155 void app_main(void)
> ‘Thread #7 [IDLE] 1070545968 (Name: IDLE) (Suspended : Container) 17
,Eufznn:ﬂzxei ! b ) Gurp g 15 printf(*Hello worldi\n");
P 9
o xtensa-esp32s3-eff-gdb.exe 20 J* Print chip information */
21 esp_chip_infot chip info;
2 nfol&chip. nfo);
23 %s chip with %d CPU core(s), WiFiXs¥s, ",
3 CONFTG_ 10 _TARGET,
s ip_info. cores.
s (chip._info. features & CHIP_FEATURE_BT) ? /BT
27 (chip_info. features & CHIP_FEATIRELBLE) ? */BLE
s
o printf("silicon revision %d, ", chip_info.revision);
o
SL printf("NN % flash\n®, spi_flash_get_chip_size() / (1028 * 1024), v

D Console X iif Registers [£] Problems () Exccutables G Debugger Console () Memory.
st 00 )

s x% AEMEE re-8-=0

Info : [esp32s3.cpud) Debug controller was reset.
Info : [esp32s3.cpu) Core was reset

Info Target halted, , debug_¢

Info : [esp32s3.cpul) requesting target halt and executing a soft reset

Info : [esp32s3.cpua] Core was reset

Info i [esp32e3.cpua] Target halted, PC-0x40000400, debug_reason=00000000

Info : [esp32s3.cpul] Debug controller was reset.

Info : [esp32s3.cpu] Core was reset

Info 1] Target halted, debug_

Info : JTAG tap: esp32s3.cpud tap/device found: 0x120034e5 (nfg: 0x272 (Tensilica), part: Gx2003, ver: Gxl)
Info : JTAG tap: esp32s3.cpul tap/device found: Gx120034e5 (nfg: 0x272 (Tensilica), part: x2003, ver: @x1)

e2p32:3. cpuo
esp32:3. cpuo
esp32:3. cpue

requesting target halt and executing a soft reset
Debug controller was reset.

Core was reset.

Target halted, , debug_¢

requesting target halt and executing a Soft reset
Core was reset

e2p32:3.cpua] Target halted, PC-0x40000400, debug_reason-00000000
e2p32:3. cpul] Debug controller was reset.

esp32:3.cpul] Core was reset.

Target halted,
esp32s3.cpul) Debug controller was reset.
esp32:3.cpul] Core was reset

Target halted, PC=x42005508, debug_reason=02000001
Info : Set GDB target to 'esp32e3.cpue’

+ [esp32s3.cpu1] Target halted, PC-0x42016324, debug_ reason=00000000

esp32s3. cpul.
esp3253. cpuo

, debug_¢

Here too, the console can run in parallel with debugging,
via a USB cable,
cool:
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@ ccipse-ws-s3b - tes/main/ hello_world_main.c - Espressf-IDE - x
Fle Edit Souce Refactor Navigate Seach Broject Bun Espressf Window Help
][+ 45 Debug || M test Configuration v 1| om| @ espaes3 vt~ |Bi%-0-~Qu-® 5~ Biv|m» 2RI A B R R Q iy B
45 Debug X [ Project Explorer 5 %|# 8 = O [ hello_word maine X S B (0 Varisbles X 9 Breskpoints @ Expressions %, Periphersls — el
% test [ESP-IDF Application] sdkconfig.h » Bo|tie s
1 test Configuraion [ESP-IDF GDE OpenCD Debugging] frearsos/TresTos.ir Name e Ve
v testelt tinclude "esp_system.h -
> i Thread 22[IDLE) 1070550855 (Name:DLE, State: Running GCPUI) (Suspende 12 yinclude "espmopt. Flach. 29 cipJete SR ot T
~ o Thread #3 [main] 1070547080 (Name: main, State: Running @CPUO) (Suspenc 15 P
= app_main() at hello_world_main.c:29 0x4200560d 15% void app_main(void)
= main_task{ at port_common.c:141 0xi2017013 o -
vPortTaskWrapper() at port.c:131 (x4037bbc) printf("Hello worldi\n");
> P Thread #4ipc1] 1070538120 (Name: pc1) (Suspendied: Container) > + brint chip infors
> 4 Thiead #5 esp_timer] 1070542568 (Name: es_timer) (Suspended : Container esp_chip_info_t chip.info;
> Thread #6 [ipcd] 1070535968 (Name: pcD) (Suspendied:: Container) esp_chip_info(achip_info);
5 Theead #7 [IDLE] 1070548363 (Name: IDLE) (Suspended : Container) : F("This is %2 chip with % CPU core(s), WiFiksks, "
A 2 CONFIG_10F _TARGET,
o8 openocdexe 25 chip_info.cores,
ol stensa-espi2ed-if-gb.ece 26 info.features & CHIP_FEATURE_8T) ? "/8T"
2 nfo.features & CHIP FEATURELBLE) ? /6L
A
9 printf("silicon revision %d, ", chip_info.revision);
=
printf("%d4 %z Flash\n", spi_Flash get_chip size() / (1024 * 1024),
(chip_info.features & CHIP_FEATURE_EFB_FLASH) ? "enbedded” : "external’);
inimum free heap size: %d bytes\n", esp_get_minimum_free_heap_size());
int 1= 05
while(true)
{ v
B Console 1% Registers [£1 Problems (3 Executables 9 Terminal X (G Debugger Console  [) Memory. 2 " @=n
%0

<
Connecting - Encoding: windows-1252

. @ ESP32 & ESP32-S3 DevKit on ms-muc-docs.de

15.1 ) Relevant topic subpages on ms-muc-docs.de


https://www.ms-muc-docs.de/elektrotechnik/mikroelektronik/esp32/esp32-s3-devkit/

16. JTAG

16.1 JTAG Step 01

Now we’ll set up JTAG. https://docs.espressif.com/projects/esp-idf/en/v4.4.3/esp32/api-guides/jtag-
debugging/configure-ft2232h-jtag.html https://docs.espressif.com/projects/espressif-esp-iot-solution/en/

latest/hw-reference/ESP-Prog_guide.html  https://docs.espressif.com/projects/esp-idf/en/stable/esp32/
api-guides/jtag-debugging/index.html

16.1.1 Switching the USB interface with ZADIG
16.1.1.1 Before

Datei  Aktion  Ansicht 7
e T HmE =

v % DESKTOP-HOQBOUMH
9 Akkus
v @ Anschlisse (COM & LPT)
ﬁ USE Serial Port (COM10)
ﬁ USE Serial Port (COM11)
I Audic, Video und Gamecontroller
I Audiceingdnge und -ausginge



https://docs.espressif.com/projects/esp-idf/en/v4.4.3/esp32/api-guides/jtag-debugging/configure-ft2232h-jtag.html
https://docs.espressif.com/projects/esp-idf/en/v4.4.3/esp32/api-guides/jtag-debugging/configure-ft2232h-jtag.html
https://docs.espressif.com/projects/espressif-esp-iot-solution/en/latest/hw-reference/ESP-Prog
https://docs.espressif.com/projects/espressif-esp-iot-solution/en/latest/hw-reference/ESP-Prog
https://docs.espressif.com/projects/espressif-esp-iot-solution/en/latest/hw-reference/ESP-Prog_guide.html
https://docs.espressif.com/projects/esp-idf/en/stable/esp32/api-guides/jtag-debugging/index.html
https://docs.espressif.com/projects/esp-idf/en/stable/esp32/api-guides/jtag-debugging/index.html
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Al AN-ETNN - RURR
v & DESKTOP-HCQBOUMH

B Akkus
v @ Anschlisse (COM & LPT)
ﬁ USE Serial Port (COM15) ===
ﬁ USE Serial Port (COM1G) —
ij| Audio, Video und Gamecontroller

i| Audiceingdnge und -ausginge

g Bluetooth

I? CAM-Hardware

E Computer

™= Druckwarteschlangen

W Firmware

& Grafikkarten

Human Interface Devices

® Kameras

= Laufwerke

8 Mause und andere Zeigegerdte

[ Monitore

P Netzwerkadapter

[} Prozessoren

07 Sicherheitsgerite

B Softwaregerdte

!t Softwarekomponenten

Sy Speichercontroller

i3 Systemgerdte

Tastaturen

i USE-Connector-Manager
W i USE-Controller
Intel(R) USE 3.10 eXtensible-Hostcontroller — 1,20 (Microsoft)
Intel(R) UsSE 3.20 eXtensible-Hostcontroller — 1,20 (Microsoft)
USE Serial Converter A=—
USE Serial Converter B e—
USB-Root-Hub (USE 3.0)
USB-Root-Hub (USE 3.0)
USE-Verbundgerdt
USB-Verbundgeradt
U5B-Verbundgerdt
v i USB-Gerdte

§ APP Mode

ol =l = = = = = = =

16.1.1.2 Calling ZADIG

See also: https://docs.espressif.com/projects/esp-idf/en/v4.4.3/esp32/api-guides/jtag-debugging/
configure-ft2232h-jtag.html#windows


https://docs.espressif.com/projects/esp-idf/en/v4.4.3/esp32/api-guides/jtag-debugging/configure-ft2232h-jtag.html
https://docs.espressif.com/projects/esp-idf/en/v4.4.3/esp32/api-guides/jtag-debugging/configure-ft2232h-jtag.html
https://docs.espressif.com/projects/esp-idf/en/v4.4.3/esp32/api-guides/jtag-debugging/configure-ft2232h-jtag.html#windows

16.1 JTAG Step 01

95

9 devices found.

Kl 7adig _ %
Device QOptions Help

Dual RS232-Hs (Interface 0) ~ | [JEdit

Driver [Flnmus (v2.12.28.0) | = ‘ WinUSB (v6. 1.7600.16385) |5 More Information

' WinUSB (libusb)
usem (045 Ja0w0 0] b
Replace Driver ] libusbK
wecm 2 E , _
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16.1.1.3 After

Datei  Aktion Ansicht 7
&= | B HE B EXe

1+ & DESKTOP-HQBOUMH

B Adeus

§  « @ Anschlasse (COM&LPT)
. & USB Serial Port (COM11J

i Audio, Video und Gamecontroller

Ij| Audiceingdnge und -ausgdnge

] 0 Bluetooth

1 I? CAN-Hardware
3 Computer
= Druckwarteschlangen
i Firrmware

& Grafikkarten

Bl Human Interface Devices

@ Kameras

- Laufwerke

@ Mause und andere Zeigegerite
[ Monitore

I Netzwerkadapter

] Prozessoren

| Sicherheitsgerdte
Softwaregerdte
Softwarekomponenten

Iﬂ_l.:l

Y& Speichercontroller

i

i3 Systemgerite

Tastaturen

§ USB-Connector-Manager
v ' USB-Controller
9 Intel(R) USE 3,10 eXtensible-Hostcontroller - 1,20 (Microsoft)
Intel(R) USE 3.20 eXtensible-Hostcontraller - 1.20 (Microsoft)
USE Serial Converter B = —
USB-Root-Hub (USE 3.0)
USB-Root-Hub (USB 3.0)
USB-Verbundgerat
USE-Verbundgerat
USB-VYerbundgerdt
v ' USB-Gerdte

§ APP Mode

§ Dual RSZ32-HS e

Note: This process must be repeated if you connect the ESP-PROG to a different interface.
Therefore, ideally, always use the same USB ports.
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¢ JTAG Interface
The design for the JTAG interface on the user board should follow the reference provided in the figure below.

These pins are required at a minimum:
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99

ESP32 Pin

1 CHIP_PU

2 MTDO / GPIO15

3 MTDI / GPIO12

4 MTCK / GPIO13

5 MTMS / GPIO14

6 GND

JTAG Signal

TRST_N

TDO

TDI

TCK

TMS

GND
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3V3

EN
GP1036
GPI039
GP1034
GP1035
GP1032
GPI033
GP1025
GP1026
GPI027
GP1014
GP1012
GND
GPI1013

GPI09%
GP1010
GPIO11
5V0

GND
GP1023 1
GPI1022
GPIO1
GP103
GPIO21
GND
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https://docs.espressif.com/projects/esp-idf/en/latest/api-guides/jtag-debugging/configure-other-jtag.
html

16.2 JTAG Step 2

openocd —version


https://docs.espressif.com/projects/esp-idf/en/latest/api-guides/jtag-debugging/configure-other-jtag.html
https://docs.espressif.com/projects/esp-idf/en/latest/api-guides/jtag-debugging/configure-other-jtag.html
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ESP-IDF Command Prompt {cmd.exe) - "C\Users\hoepffr\.espressif\idf_cmd_initbat" "C\Users\hoepffri\AppData‘\Local\Programs\Py.. - ] X

g if Python pac

Python requirements om C: oe sk idf\requirements.txt are satisfied.

i compile ESP-IDF proj
and run:

16.3 JTAG Step 3

https://docs.espressif.com/projects/esp-idf/en/v4.4.3/esp32/api-guides/jtag-debugging/index.html#run-
openocd
openocd -f board/esp32-wrover-kit-3.3v.cfg

falling”

ATTENTION!!! Starting the GDB server from the command line is only necessary if you are also
debugging from the command line.
—> OpenOCD is started automatically from within the ESP-IDF.

16.4 JTAG Step_04

At this point, the documentation is hopelessly outdated.
If you are using the Espressif IDE, these links are no longer valid.
https://docs.espressif.com/projects/esp-idf/en/latest/api-guides/jtag-debugging/debugging-examples.
html#jtag-debugging-examples-eclipse
https://docs.espressif.com/projects/esp-idf/en/latest/api-guides/jtag-debugging/using-debugger.html#
jtag-debugging-using-debugger-eclipse
I was able to debug immediately as follows:

1. Select only ESP-IDF GDB..., then click on the


https://docs.espressif.com/projects/esp-idf/en/v4.4.3/esp32/api-guides/jtag-debugging/index.html
https://docs.espressif.com/projects/esp-idf/en/latest/api-guides/jtag-debugging/debugging-examples.html
https://docs.espressif.com/projects/esp-idf/en/latest/api-guides/jtag-debugging/debugging-examples.html
https://docs.espressif.com/projects/esp-idf/en/latest/api-guides/jtag-debugging/using-debugger.html
https://docs.espressif.com/projects/esp-idf/en/latest/api-guides/jtag-debugging/using-debugger.html#jtag-debugging-using-debugger-eclipse
https://docs.espressif.com/projects/esp-idf/en/latest/api-guides/jtag-debugging/using-debugger.html#jtag-debugging-using-debugger-eclipse
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16.6

16.7

16.4 JTAG Step_04
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Ll

icon in the upper left,
and start it.

No settings need to be changed.

# Debug Configurations

Create, manage, and run configurations

HeEX BY-

Neme: | hello_world Configuration

[vpe filter text

Main| 35 Debugger| p Startup| %~ Source| [ Common| &, SVD Path|

[E] C/C++ Application
[E] C/C++ Attach to Application
[E] C/C++ Postmortem Debugger
[E] C/C++ Remote Application
() ESP-IDF Applicatien
helle_world
~ [ ESP-IDF GDB OpenQCD Debugging
[ hello_world Configuration
[€] GDE Hardware Debugging
) Launch Group

Filter matched 10 of 10 items

Project:

[ hello_world

C/C++ Application:

[ build\hello_world.lf

Build (if required) before launching

Variobles... | |Search Project..| | Browse.. |

Build Cenfiguration: | Select Automatically

O Enable auto build
(®) Use workspace settings

) Disable auto build
Cenfigure Workspace Setfing

Revert Apply

@

JTAG Step_05

Not applicable

JTAG Step_06

Not applicable

JTAG Step_07

® eclipse-ws - hello_world/main/hello_world_main.c - Espressf-IDE

Ele Edt Source Refactor Novigate Search Project Run Espressit Window Help

]][% 45 Debug ~ || hello_world Configuration

45.Debug X [ Project Explorer
 hello_world [ESP-IDF Applicston]
% hello world (ESP-IDF Applicaton]

[ helo_world Configuration [E5P-IDF GDB Open0CD Debugging]

BEB%|#» 8 =n

v i o | @ esp2 vEiN-HE Bk -0-Q-i® Y iBin|»

8 hello world main.c X

{
13 printf("Hello world!\n");
n

20 /* print chip information */
© i hello workdelt o ip.infot chip.info;
N tate: Running @CF pe = esp_chip_info(8chip_info);
P Thread #3 main] 107437172 (Name: main, Stste: Running @CPUD) (Sspen (23 printf(+This iz %s chip with % CPU core(s), WIFi¥¥s, ",
= s CONFTG,_1DF_TARGET,

= \PorTaskirapper at potc 131 0d008Tate
> i Trvead =4 pct] 1073413508 (Neme: pct) (Suspended. Contaner)

> o Thread #5 [esp_timer] 1073432724 (Name: sp_timer) (Suspended : Container

5 4 Thresd £ [pc0] 107341283 (Nemes pc) Suspended : Continer)
> o Thread #7 [IDLE] 1073439060 (Name: IDLE) (Suspended : Container)
18 openocdece

15 tensa-esp32-ef-gdb.exe

chip_info.gorss,
(chip_info.features & CHIP FEATURE BT) 2 /6" :
(chip_info.features & CHIP_FEATUREBLE) 2 "/aLE

chip_info.cevision);

printf("silicon revision %, ",

printf("Saue %5 Flash\n", spi_flash_get _chip size() / (1026 * 1024),

(chip_info.features & CHIP.FEATURE SFRFLASH) ? "enbedded” : “external’);
printF("Mininun free heap size: %d bytes\n, esp_get_minimum_ free_heap_size());
int 1= 0;

printf(*i %d\n", 1);
VTaskDelay (1006 / portTICK.PERIOD.S);

B Console i Registers (£ Problems (3 Executables ) Terminal X (G Debugger Console () Memory

- x
BN3R eI a H-fl- oI e -2 |m Q | @A
= B e Veriables X 9 Breskpoints @ Expressions 5, Peripherals =
o vie| e g
Name Type Value
> (8 chip.info esp_chip.info t )
o int <optimized out>

[]

On|bRkEREDL=S

@ comis x |
b (a7 (10 Tod

scheduler on PRO CPU.
k@ ing scheduler on APP CPU

Hello world!
This is esp32 chip with 2 CPU core(s), WiFi/BT/BLE, silicon revision 3, 248 external flash

w0
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And yes, you can run the console alongside the debugging session,
but the console must be open before the debugging session starts.



17. Joystick

Now try controlling the ISOBUS machine you just created using the AUX joystick. Try this with both the
tractor monitor and the auxiliary screen. Note your findings; we will discuss them later in class.
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18.1

18. Hardware Cost Calculation

Our ECU is based on the ATOM from M5 Stack. Schematic: https://github.com/Meisterschulen-am-
Ostbahnhof-Munchen/ISOBUS_Hardware] Bill of materials: see above. The schematic was created in
EAGLE; you will receive it as is.

As a student or teacher, you are entitled to an equivalent of the premium version of Autodesk EAGLE
for non-commercial teaching purposes.

Activate a free, individual educational license via the Education Community at TODO: Link

Here is the cost calculation:
1. Cost calculation excluding additional costs:

| Item No. | Description | Quantity | Unit Price | Total Price | Link | | — | —| —|— | —| — | — | | USB cable
to Type-C USB 2.0 black | 1 | | €0.99 | €0.99 | | C008 | ATOM Lite ESP32 | 1 | $5.95 | €5.10 | €5.10 | atom-
lite-esp32 | | A077 | ATOMIC Proto Kit | 1| $3.50 | €3.00 | €3.00 | atomic-proto-kit | | R-78E5.0-0.5 | DC-DC
CONVERTER 5V 0.5A | 1| | €2.29 | €2.29 | 919-R-78E5.0-0.5 | | TMK325ABJ476MM-T | 1210 25VDC 47uF
20% X5R | 1| | €1.05 | €1.05 | 963-TMK325ABJ476MM-T | | TLE9250VS] | CAN IC Interface | 1| |€0.889
| €0.889 | 726-TLE9250VSJXUMA1 | | SS12L R3 | 1A 20V Schottky | 1| | €0.39 | €0.39 | 821-SS12LR3 | |
824501161 | 400W Bidir. 16V TVS | 1| | €0.214 | €0.214 | 824501161 || | circuit board | 1| | 0.2235€ |
0.2235€ | Atomic_V1.0_2020-10-15.zip | | | 60.4R | 2| | €0.005 | €0.010 | CRCW040260R4FKED || | 47nF
| 1| |€0.008|€0.016 | TMF105B7473KVHF || |100nF |2 | |€0.006 |€0.012 | GCM155R71C104KA55D | |
824098024 or PESD2CAN | WE-TVS_SOT23-3L | 1| |€0.076 | €0.076 | PESD2CAN215 |

€ Related topic subpages on ms-muc-docs.de

. € ESP32 & ESP32-S3 DevKit on ms-muc-docs.de


https://github.com/Meisterschulen-am-Ostbahnhof-Munchen/ISOBUS
https://github.com/Meisterschulen-am-Ostbahnhof-Munchen/ISOBUS
https://github.com/Meisterschulen-am-Ostbahnhof-Munchen/ISOBUS_Hardware
https://m5stack.com/collections/m5-atom/products/atom-lite-esp32-development-kit
https://m5stack.com/collections/m5-atom/products/atom-lite-esp32-development-kit
https://m5stack.com/collections/m5-atom/products/atomic-proto-kit
https://www.mouser.de/ProductDetail/919-R-78E5.0-0.5
https://www.mouser.de/ProductDetail/963-TMK325ABJ476MM-T
https://www.mouser.de/ProductDetail/726-TLE9250VSJXUMA1
https://www.mouser.de/ProductDetail/821-SS12LR3
https://www.we-online.com/katalog/de/WE-TVSP?sq=824501161#824501161
https://github.com/Meisterschulen-am-Ostbahnhof-Munchen/ISOBUS_Hardware/blob/master/Atomic_V1.0/Atomic_V1.0_2020-10-15.zip
https://www.mouser.de/ProductDetail/Vishay-Dale/CRCW040260R4FKED?qs=sGAEpiMZZMukHu%252BjC5l7YTd9ej6Kgk179nsZ36Jo8n0%3D
https://www.mouser.de/ProductDetail/Taiyo-Yuden/TMF105B7473KVHF?qs=sGAEpiMZZMukHu%252BjC5l7YbZJogKwR3uA3eRLE2jFr74%3D
https://www.mouser.de/ProductDetail/Murata-Electronics/GCM155R71C104KA55D?qs=sGAEpiMZZMukHu%252BjC5l7YeyuOEkAjDobycZoV1p3zeo%3D
https://www.mouser.de/ProductDetail/Nexperia/PESD2CAN215?qs=%2Fha2pyFaduitgFsSuyaqyGR977FW4A%2FXKtBkWCOl6s0%3D
https://www.ms-muc-docs.de/elektrotechnik/mikroelektronik/esp32/esp32-s3-devkit/
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19. Lego

<https://www.1000steine.de/de/gemeinschaft/forum/?entry=1&id=442294 <https://youtu.be/z4hOI12
aygs



https://www.1000steine.de/de/gemeinschaft/forum/?entry
https://www.1000steine.de/de/gemeinschaft/forum/?entry=1&id=442294
https://youtu.be/z4hOIl2aygs
https://youtu.be/z4hOIl2aygs
https://youtu.be/z4hOIl2aygs
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19.1 £ Podcast

19.1.1

Eclipse 4diac FORTE: Understanding IEC 61499 — The LEGO® Building Blocks for Your Industry 4.0
Control System

DIN EN 61499-1: The Digital LEGO Building Blocks for Flexible Automation and a Smart Future

DIN EN 61499-1: The LEGO Bricks for Flexible and Event-Driven Industrial Control Systems
EventFBs according to IEC 61499: LEGO Bricks of Automation — How Event Function Blocks Work
IEC 61499-1: The Function Block — LEGO Principle for Modern Control Systems in Agricultural and
Construction Machinery

€ Related topic subpages on ms-muc-docs.de

€ Eclipse 4diac IDE & Color Reference on ms-muc-docs.de


https://podcasters.spotify.com/pod/show/eclipse-4diac-de/episodes/Eclipse-4diac-FORTE-IEC-61499-verstehen--Der-LEGO-Baukasten-fr-Ihre-Industrie-4-0-Steuerung-e3682kc
https://podcasters.spotify.com/pod/show/eclipse-4diac-de/episodes/Eclipse-4diac-FORTE-IEC-61499-verstehen--Der-LEGO-Baukasten-fr-Ihre-Industrie-4-0-Steuerung-e3682kc
https://podcasters.spotify.com/pod/show/iec-61499-grundkurs-de/episodes/DIN-EN-61499-1-Der-digitale-Lego-Baukasten-fr-flexible-Automatisierung-und-smarte-Zukunft-e3681pb
https://podcasters.spotify.com/pod/show/iec-61499-grundkurs-de/episodes/DIN-EN-61499-1-Die-Lego-Steine-fr-flexible-und-ereignisgesteuerte-Industriesteuerungen-e3681o1
https://podcasters.spotify.com/pod/show/iec-61499-grundkurs-de/episodes/EventFBs-nach-IEC-61499-Legosteine-der-Automatisierung--So-funktionieren-Ereignis-Funktionsbausteine-e375gjm
https://podcasters.spotify.com/pod/show/iec-61499-grundkurs-de/episodes/IEC-61499-1-Der-Funktionsbaustein--Lego-Prinzip-fr-moderne-Steuerungssysteme-in-Land--und-Baumaschinen-e36a7q2
https://podcasters.spotify.com/pod/show/iec-61499-grundkurs-de/episodes/IEC-61499-1-Der-Funktionsbaustein--Lego-Prinzip-fr-moderne-Steuerungssysteme-in-Land--und-Baumaschinen-e36a7q2
https://www.ms-muc-docs.de/iec-61499/eclipse-4diac/
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21. Package
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211 £ Podcast

+ Powerhouses in Action: The Secret of Hydraulic Cylinders — From Excavators to High-Tech Machines


https://podcasters.spotify.com/pod/show/ms-muc-lama/episodes/Kraftpakete-im-Einsatz-Das-Geheimnis-der-Hydraulikzylinder--Von-Baggern-bis-Hightech-Maschinen-e373ne8
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21.2 g Video

+ Chip Becomes a Powerhouse


https://www.youtube.com/watch?v=IudBn-pRUkU

22. Self-Test

Open the file M:\Agricultural
SelfTest\EasyLoader ATOM _LITE_FactoryTest.exe

Machinery

¥ Easy Loader —

ATOM LITE

COM: |COM3

Baud: 1500000

Burn

Erase

Ready

bt

Mechanics\Lessons\SL\esp-idf\Atom-

With Erase, you can always reset the ATOM to factory settings. With BURN, you load a self-test program.

If you are still connected to the terminal, press here:

[#] Problems J£] Tasks B Console [ Properties 8 Terminal 52 E’&T ‘ (=S Eﬁ| &= 0
£) CoM3 32 \

T (249) heap_ini t E@ len 0ARO1928 (6 Ki s
I (255) heap_ £ len @8820640

I (261) heap_: t 48 len @82@3A

I (268) heap_. £ 50 len @@01BCBE (1

I (274) heap_. 46OSAI len 0815200 (84 Ki

T (28@) cpu ser code

I (298) spi detected chip: gd

I (299) spi fl : flash io: dio

T {389) cpu_start: Starting scheduler on PRO CPU.
T (8) cpu_s : Starting scheduler on APP CPU.
I (321) example: LED Rainbow Chase Start

ta
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and try BURN or ERASE again.
It should look like this:

‘I Cih\Users\hoepffriDownloads\Meuer Ordnert esp-idf\AtomSelbsttest| esptool.exe

z, Embedded Flash, VRef calibration in efuse

To perform the self-test, the ATOM’s button must be pressed.



23. Setting up (LINUX)

https://docs.espressif.com/projects/esp-idf/en/latest/esp32/get-started/linux-setup.html sudo apt install
git wget flex bison gperf python3 python3-pip python3-setuptools cmake ninja-build ccache libffi-dev
libssl-dev dfu-util libusb-1.0-0

[+ hoepffr@ubuntu: ~

binutils-doc bison-doc distcc | icecc cmake-doc debian-keyring flex-doc
g++-multilib g++-10-multilib gcc-10-doc gcc-multilib autoconf automake
libtool gcc-doc gcc-10-multilib gcc-16-locales git-daemon-run
| git-daemon-sysvinit git-doc git-el git-email git-gui gitk gitweb git-cvs
git-mediawiki git-svn apache2 | lighttpd | httpd glibc-doc libssl-doc
libstdc++-10-doc m4-doc make-doc python-setuptools-doc

The following MEW packages will be installed:
binutils binutils-common binutils-x86-64-1linux-gnu bison build-essential
ccache cmake cmake-data dfu-util dpkg-dev fakeroot flex g++ g++-10 gcc
gcc-18 git git-man gperf javascript-common libalgorithm-diff-perl
libalgorithm-diff-xs-perl libalgorithm-merge-perl libasané libatomicl
libbinutils libc-dev-bin libc-devtools libc6-dev libccl-8 libcrypt-dev
libctf-nobfde libctf® liberror-perl libexpati-dev libfakeroot 1ibffi-dev
1ibfl-dev 1ibfl2 libgcc-16-dev libitml libjs-jquery libjs-sphinxdoc
libjs-underscore libjsoncpp24 liblsan® libnsl-dev libpytheon3-dev
libpython3.9-dev librhash® libsigsegv2 libssl-dev libstdc++-18-dev
libtirpc-dev libtsan® libubsanl linux-libc-dev lto-disabled-list m4 make
manpages-dev ninja-build python-pip-whl python3-dev python3-distutils
python3-1ib2to3 python3-pip python3-setuptools python3-wheel python3.9-dev
rpcsvc-proto zliblg-dev

® upgraded, 72 newly installed, @ teo remove and @ not upgraded.

Meed to get 71.3 MB of archives.

After this operation, 294 MB of additional disk space will be used.

Do you want to continue? [Y/n] I

Confirm with Yes.
Now download ESP-IDF.
mkdir -p /esp cd /esp git clone -recursive https://github.com/espressif/esp-idf.git

ESP-IDF will be downloaded to this folder: ~/esp/esp-idf

Now navigate to the folder using cd ~/esp/esp-idf.
Make the install file executable using chmod +x install.sh. Then run the file.
Jinstall.sh’
Done.


https://docs.espressif.com/projects/esp-idf/en/latest/esp32/get-started/linux-setup.html
https://github.com/espressif/esp-idf.git
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24. Setting-up-II

This setup will be available from around January 2022. <https://docs.espressif.com/projects/esp-idf/en/

latest/esp32/get-started/index.html <https://dl.espressif.com/dl/esp-idf/?idf=4.4 Espressif-IDE 2.4.0 with
ESP-IDF v4.4 Windows 10, 11 Size: 1GB

espressif-ide-setup-espressif-ide-2.4.1-with-esp-idf-4.4.exe

ESP-IDF Windows Installer Download
Open Source |loT Development Framework for ESP32

E3
Universal Online Installer 2.13
Windows 10, 11
Size: 4 MB

E )
Espressif-IDE 2 4.0 with ESP-IDF v4.4
Windows 10, 11
Size: 1 GB

E 1
ESP-IDF v4.4 - Offline Installer
Windows 10, 11
Size: 600 MB

&
ESP-IDF v4.3 .2 - Offline Installer
Windows 10, 11
Size: 570 MB

&
ESP-IDF v4.2 2 - Offline Installer
Windows 10, 11
Size: 376 MB

&
ESP-IDF v4.1.2 - Offline Installer
Windows 10, 11
Size: 353 MB

Installation instructions: ESP-IDF documentation and Espressif Systems Youtube channel.



https://docs.espressif.com/projects/esp-idf/en/latest/esp32/get-started/index.html
https://docs.espressif.com/projects/esp-idf/en/latest/esp32/get-started/index.html
https://dl.espressif.com/dl/esp-idf/?idf
https://dl.espressif.com/dl/esp-idf/?idf=4.4
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Select Setup Language X

@ Select the language to use during the installation.

English -
QK Cancel
accept:
%t Setup - Espressif-IDE 2.4.1 - >
License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this agreement before
continuing with the installation.

This installer incorporates the following software programs licensed under the terms of GMU General -
Public License Version 2

- GMU Compiler Collection {GCC)

- GMU development tools {"binutils™)
- GMU Debugger ("gdb™)

- OpenOCD

- KConfig Frontends

Text of this license is induded below.

Source code for these programs can be obtained from the following URLs:

- https: /fqithub. com/espressif/orosstool MG

- https: /faithub. com/fespressif/binutils-esp 3 2ulp

- https: /fgithub. com/espressifjopenocd-esp32 o
— b itk o lacnraccf lennfin frontande

(@)1 accept the agreement
()1 do not accept the agreement




&t Setup - Espressif-IDE 2.4.1 - >

Pre-installation system check

Verification of environment

¥ Btarting system check

¥ Windows wversion: 10.00.15044 [OFE]

¥ Checking "Long Paths Enakled" in Windows registry [WARN]

* Hint:

Please set registry HELIMYSYSTEM'\CurrentControlSethControlZFileSystem
“LongPathsEnabled to 1. The operation requires Rdministrator privileges. Command:
powershell -Command "&{ Start-Process —-FilePath reg '2DD HELMYSYSTEM
“CurrentControlSethControli\FileSystem /v LongPathsEnabled /t REE DWORD /4 1 JI°
-Verb runis}™

Click "Apply Fixes' button after finishing System Check.

¥ Botiwve code page: 850.

* Detected antivirus: Windows Defender

* Check complete.

Stop Apply Fixes Full log

Apply Fixes

Setup

Do you want to apply the commands with the suggested fixes
to update your Windows enwironment and start a new System
Check?

Ja Hein
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&t Setup - Espressif-IDE 2.4.1 - >

Pre-installation system check

Verification of environment

¥ Checking "Long Paths Enakled"™ in Windows registry [WARN]

* Hint:

Please set registry HELIMYSYSTEM\CurrentControlSethControlZFileSystem
“LongPathsEnabled to 1. The operation requires Rdministrator privileges. Command:
powershell —-Command "&{ Start—-Process —-FilePath reg "RDD HELMYSYSTEM
“CurrentControlSethControli\FileSystem /v LongPathsEnabled /t REE DWORD /4 1 JI°
-Verk runbfs}"”

Click "Apply Fixes' button after finishing System Check.

Lotive code page: 850.

Detected antivirus: Windows Defender

Check complete.

Starting application of fixes.

Successful application of Fixes.

Starting system check

Windows wersion: 10.00.15%044 [OE]

Checking "Long Paths Enakled"™ in Windows registry [QE]

Lotive code page: 850.

Detected antivirus: Windows Defender

Check complete.

EoE OB B ¥ OE ¥ ¥ E E B

Stop Apply Fixes Full log

Back Mext Cancel

&t Setup - Espressif-IDE 2.4.1 — x

Select Destination Location

Where should Espressif-IDE be installed?

l ]] Setup will install Espressif-IDE into the following folder.

To continue, dick Next. If you would like to select a different folder, dick Browse.

Browse...

At least 10,5 MB of free disk space is required.




&t Setup - Espressif-IDE 2.4.1

Select Components
Which components should be installed?

Select the components you want to install; dear the components you do not want to install. Click Mext

when you are ready to continue.

Full installation

Frameworks

... /] ESP-IDF v4.4

Development intearations
- [+| Espressif-IDE
: Desktop shortout
- Amazon Corretto 11 JDK
- ] Powershel
- Windows Terminal Dropdown Menu
- Desktop shortout
- ] Start Menu shortout
- [=*] Command Prompt
: Desktop shortout

i [« Start Menu shortcut

Drivers - Reguires elevation of privileges
- [+| Espressif - WinUSE support for JTAG (ESP32-C3/53)
FTDI Chip - Virtual COM Part for USE (WROVER., WROCM)
- || Silicon Labs - Virtual COM Port for USB CP210x (ESP boards)
Chip Targets - more details at https://products,espressif,com,
- [ EsP3z
- [»] ESP32-C3
- ] ESP32-5 Series

i

742,3MB &
528,2 MB
470,9 MB
470,9 MB

293,7MB

1.672,6 MB
407,0 MB
473,4MB
792,3ME o,

Current selection requires at least 2,83 GB of disk space.
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% Setup - Espressif-IDE 2.4.1 - >
Ready to Install
Setup is now ready to beqin installing Espressif-IDE on your computer.

Click Install to continue with the installation, or dick Badk if you want to review or change any settings.

Using Embedded Python 3.8.7

Using Embedded Git :
C:\Espressifitools\jdf-git\2. 34. 2\emd\git.exe

Will install ESP-IDF 4.4 into;
C:\Espressififramewarks\esp-df-v4.4

IDF tools directory (IDF_TOOLS_PATH):
C:\Espressif

Components: Edipse

Drivers: FTDI Sillicon Labs Espressif

Targets: ESP32 ESP32-C3 ESP32-52 ESP32-53
Optimization:




&t Setup - Espressif-IDE 2.4.1

Installing
Please wait while Setup installs Espressif-IDE on your computer,

Extracting files...

Cancel

=] Windows-Sicherheit
Méchten Sie diese Gerdtesoftware installieren?

Mame: libwdi USB-Gerste
< Herausgeber: Espressif Systems (Shanghai) Co., Ltd,

Installieren [ Micht installieren {

Software von "Espressif Systems (Shanghai) Co.,
Ltd." immer vertrauen

[ Sie soliten nur Treibersoftware von vertrauenswirdigen Herausgebern installieren, Wie kann festgestellt werden
welche Gerdtesoftware bedenkenlos installiert werden kann?
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&t Setup - Espressif-IDE 2.4.1

Completing the Espressif-IDE
Setup Wizard

Setup has finished installing Espressif-IDE on your computer,

Click Finish to exit Setup.

Run ESP-IDF Command Prompt Environment

Register the ESP-IDF Tools executables as Windows
Defender exdusions. The registration might improve
compilation time by about 30%.. The installer deployed
the files on the operating system and antivirus software
scanned them, The registration of exdusions requires
the elevation of privileges, The exdusions can be
addedremoved by idf-env tool. More details:
https: /faithub. com/ /espressiffidf-env.

Espressif-ide >

A Java Runtime Environment [JEE) or Java Development Kit [JDE]

must be available in order to run Espressif-ide,. Mo Java virtual machine
wias found after searching the following locations:
ChEspressifitoolshespressif-ide’2.4.1%jrevbin'javaw, exe

javaw.exe in your current PATH

K

Path:



Umgebungsvariable bearbeiten

F5ystemRoot %\ system32 Neu
FaSystemRoot%
FaSystemRoot %\ Systern32\ Whem Bearbeiten
SYSTEMROOT\ System 32\ WindowsPowerShellw1.00
F5YSTEMROOT )\ Systermn32' OpenS5HY Durchsuchen...
{C:\Espressifitools\amazon-corretto-11-x64-windows-jdk\jdk11.0.14_10\bin
Laschen
Mach gben
Mach unten

Text bearbeiten...

Datei Bearbeiten Format Ansicht  Hilfe

-startup
plugins/org.eclipse.equinox.launcher_1.6.408.v20218924-8641. jar
--launcher.library

plugins/org.eclipse.equinox.launcher.win32.win32.x86_64 1.2.400.v20211117-86568
-data

@noDefault

-vm
C:\Espressifitools\amazon-corretto-11-x64-windows-jdkljdkll.8.14 1@\bin\javaw.exe
-vmargs

-Xms256m

-Xmx2848m

-Dosgi.requiredJ]avaVersion=11
-Dosgi.instance.area.default=@user.home/espressif-workspace

Zeile 1, Spalte 1 100%  Unix (LF) UTF-8
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25. Installation Setup

25.1 Step 1

Background information can be found here: https://docs.espressif.com/projects/esp-idf/en/latest/esp32/
get-started/ Please check beforehand that your username under C:\Users is without umlauts and spaces.
Otherwise, you will encounter serious problems.
Download the ESP-IDF Tools.
https://dl.espressif.com/dl/esp-idf/?idf=4.4
https://dl.espressif.com/dl/esp-idf-tools-setup-online-2.9.exe
https://dl.espressif.com/dl/esp-idf-tools-setup-offline-2.10.exe

25.2 Step 2

cky Setup - ESP-IDF Tools 2.9 - ¥
License Agreement
Please read the following important information before continuing.

Please read the following License Agreement. You must accept the terms of this agreement before
continuing with the installation.

This installer incorporates the following software programs licensed under the terms of GMNU General &
Public License Version 2

- GMU Compiler Collection (GCC)

- GMU development toals (hinutils™)
- GMU Debugger ("gdb™)
-OpenOCD

- KConfig Frontends

Text of this license is induded below.

Source code for these programs can be obtained from the following URLs:
- https: /faithub. comfespressifirosstool MG

- https: /fgithub. com/espressifbinutils-esp32ulp

- https: /faithub. com/fespressif/openocd-esp 32 o
- bt Hnith b carn lacnraccif leennfin _frantande

(@1 accept the agreement:

()1 do not accept the agreement



https://docs.espressif.com/projects/esp-idf/en/latest/esp32/get-started/
https://docs.espressif.com/projects/esp-idf/en/latest/esp32/get-started/
https://dl.espressif.com/dl/esp-idf/?idf
https://dl.espressif.com/dl/esp-idf-tools-setup-online-2.9.exe
https://dl.espressif.com/dl/esp-idf-tools-setup-offline-2.10.exe
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25.3 Step 3

cby Setup - ESP-IDF Tools 2.9 — X

Pre-installation system check

Verification of environment

Starting system check ...

Checking "Long Paths Enabled"™ in Windows registry [OK]
Checking certificates . [CE])

Detected antivirus: Windows Defender

Check complete.

LT )

Stop Apply Fixes Full log

If it looks like this, that’s great.
If not:
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kg Setup - ESP-IDF Tools 2.9 - X

Pre-installation system check
Verification of environment

¥ Btarting system check

* Checking "Long Paths Enabkbled"™ in Windows registry [WAEN]

* Hint:

Flease set registry HELM)SYSTEM)WCurrentControlSethControlhFileSystem
“WLongPathsEnakled to 1. The operation reguires Rdministrator privileges.
powershell —-Command "&{ Start-Process —-FilePath reg 'RDD HELM\SYSTEM
“CurrentControlSet\ControlhFileSystem /v LongPathsEnabled /t REG DWORD sd 1 F£L°
-Verb runis}™

Click "Apply Fixes' button after finishing System Check.

* Detected antivirus: Windows Defender

* Check complete.

Command :

Stop Apply Fixes Full log

Setup

to update your Windows environment and start a new System

0 Do you want to apply the commands with the suggested fixes
Check?

%a ; Mein

Please click “Apply Fixes”
and then yes.

25.4 Step 4

Select 4.3
The installer will suggest “desktop” here, but I don’t like that!




156 Chapter 25. Installation Setup

kg Setup - ESP-IDF Tools 2.9 - X
Version of ESP-IDF

Please choose ESP-IDF version to install

For more information about ESP-IDF versions, see
https: /fdocs. espressif, com/projects fesp-idffenlatestfversions. html

(®) v4.3 (release version)
() v4.2.1 (release version)

Choose a directory to install ESP-IDF to

|C:‘l.l_.lsers‘I.FrananEpﬁngerzassn‘yesp—idf Browse. ..

25.5 Step5

C:\Users\hoepfir\.espressif
This folder must also not contain any umlauts or spaces.
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ck5 Setup - ESP-IDF Tools 2.9 — X

Select Destination Location

Where should ESP-IDF Tools be installed?

[ F Setup will install ESP-IDF Tools into the following folder.

To continue, click Next. If you would like to select a different folder, click Browse.

C:'\Llsers'\Lehrer'\.e Browse...

At least 8,7 MB of free disk space is required.
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25.6 Step 6

ckg Setup - ESP-IDF Tools 2.10 - X

Select Components

Which components should be installed?

Select the components you want to install; dear the components you do not want to install. Click Mext
when you are ready to continue.

LCustom installation L

IDE support 456,00 ME A

- [ Edipse 466,0 MB

... [] Desktop shortout
- =] PowerShell

i [ Windows Terminal Dropdown Menu
Desktop shortout
- I+ Start Menu shaortout
- +] Command Prompt
- Desktop shortout

i..[#] Start Menu shortout

Drivers - Requires elevation of privileges
- [+| Espressif - WinUSE support for JTAG (ESP32-C3/53)
FTDI Chip - Virtual COM Port for USE (WROVER,, WROOM)
- || Silicon Labs - Virtual COM Port for USB CP210x (ESP boards)
Chip Targets - more details at https: f/products. espressif, com/
- [l ESP32
- [ ESP32-C3
- ] ESP32-5 Series
ESP32-53
“[v] EsP3252
Optimization ¥

I

Current selection requires at least 2,08 GB of disk space.
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25.7 Step 7
cby Setup - ESP-IDF Tools 2.9 — X
Ready to Install

Setup is now ready to begin installing ESP-IDF Tools on your computer.

Click Install to continue with the installation, or click Back if you want to review or change any settings.

Using embedded Python 3.8.7

Using Embedded Git :
C:\Users\Lehrer\.espressifitools\idf-git\2.30.1\cmd\git.exe

Using existing ESP-IDF copy:
C:\Users\Lehrer\esp-idf-v4.3

IDF tools directory (IDF_TOOLS_PATH):
C:\Users\Lehrer\.espressif

Back Install Cancel
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25.8 Step 8

cby Setup - ESP-IDF Tools 2.9 — X

Downloading additional files

Please wait while Setup is downloading additional files...

Downloading... 40,94 of 459,22 MB

=

Next Cancel
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25.9 Step9

cby Setup - ESP-IDF Tools 2.9

Completing the ESP-IDF Tools
Setup Wizard

Setup has finished installing ESP-IDF Tools on your computer.

Click Finish to exit Setup.

ERun ESP-IDF Eclipse En!.rironmenté

Run ESP-IDF PowerShell Environment

Run ESP-IDF Command Prompt Environment

Register the ESP-IDF Tools executables as Windows
Defender exclusions. The registration might improve
compilation time by about 30%. The installer deployed
the files on the operating system and antivirus software
scanned them. The registration of exclusions requires the
elevation of privileges. The exclusions can be
added/removed by idf-env tool. More details:
https://github.com/espressif/idf-env.
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25.10 Step 10

EN ESP-IDF 4.3 PowerShell - O X

\esp-idf-v4.3\component

pcoredump
\partition_table

\riscv3 sp-elf\
2ulp-elf-binuti
s2ulp-elf-binutils\bin

\bin

tools\ccache\3.7\
\tools\dfu-utily

rthon packages are up to date
ents from \Lehr df-vad_3\requirements.txt are sati

Done! You can now compile ESP-IDF p
Go to the project directory and run:
idf.py build

.1/emd

2-elf\bin
s3-elf\bin

rements.txt are sati

Done! You can now compile ESP-IDF pro
Go to the project ectory and run:

idf.py build

\Lehr



25.10 Step 10 163

S Eclipse IDE Launcher X

Select a directory as workspace

Eclipse IDE uses the workspace directory to store its preferences and development artifacts.

Workspace: ‘ C\Users\Lehrer\eclipse-workspace v Browse...

[ ] Use this as the default and do not ask again

Launch Cancel
25.11 Step 11: (Information only)
idf.py menuconfig
idf.py build
https://docs.espressif.com/projects/esp-idf/en/latest/get-started/index.html#step-6-connect-your-
device

https://docs.espressif.com/projects/esp-idf/en/latest/get-started/establish-serial-connection.html

https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers

https://www.ftdichip.com/Drivers/VCP.htm

https://docs.espressif.com/projects/espressif-esp-iot-solution/en/latest/hw-reference/ESP-Prog_
guide.html

idf.py flash

idf.py monitor

So, you could already work from the command line here.

ail\esp-idf-v4.1

==
n 1 in

bin
ils\bin

f-v4.1\requirements

idf.py build

mail



https://docs.espressif.com/projects/esp-idf/en/latest/get-started/index.html
https://docs.espressif.com/projects/esp-idf/en/latest/get-started/establish-serial-connection.html
https://www.silabs.com/products/development-tools/software/usb-to-uart-bridge-vcp-drivers
https://www.ftdichip.com/Drivers/VCP.htm
https://docs.espressif.com/projects/espressif-esp-iot-solution/en/latest/hw-reference/ESP-Prog

25.12
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Step 12

Now open Eclipse and create a new workspace.

S Eclipse IDE Launcher X

Select a directory as workspace

Eclipse IDE uses the workspace directory to store its preferences and development artifacts.

Workspace: ! C\Users\Lehrer\eclipse-workspac ~ Browse...

» Recent Workspaces

» Copy Settings
'
@ Launch Cancel
3 eclipse-workspace - https://www.eclipse.org/setups/donate/?scope=Eclipse?%20IDE%20for%20C/C%2B%2B%200evel0.. — O X

File Edit Source Refactor Mavigate Search Project Run Window Help

=2 @ Welcome 2 ti f AE= S

(% eCI Ipse Welcome to the Eclipse IDE for C/C++ Developers (»)

Hide

Get an overview of the features
A guided walk-through how to import an
existing project

Go through tutorials

Review the IDE's most fiercely contested

i
preferences Try out the samples

Create a new Eclipse project for C/C++
source code Find out what is new

O Always show Welcome at startup W

< >

Done.
You don’t need to install Java, Python, or Git beforehand.



26. blink on_atom

26.1 Step 14

Now vyou can actually start Eclipse: For your first project, use this workspace: C:
\git\blink_on_atom\eclipse-workspace (unless you checked out to D:\git earlier)

= Eclipse IDE Launcher >

Select a directory as workspace

Eclipse IDE uses the workspace directory to store its preferences and development artifacts.

Workspace: ?‘ Chgitiblink_on_ato m\eclipse-wnrkspacel ~ Browse...

[] Use this as the default and do not ask again

» Recent Workspaces

26.2 Step 15

Workbench —> Hide (top right)
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3 eclipse-workspace - Eclipse IDE
File Edit Source Refactor Mavigate Search Project Run Window Help

a @ Welcome 2

o

Hg

A guided walk-through how to import an
existing project

Review the IDE's most fiercely contested
preferences

Create a new Eclipse project for C/C++
source code

- 1
(% eC“pse Welcome to the Eclipse IDE for C/C++ Developers (»)

Hide

Get an overview of the features

Go through tutorials

Try out the samples

Find out what is new

O Always show Welcome at startup W

< >
26.3 Step 16
- - _
= eclipse-workspace - Eclipse IDE O x
File Edit Source Refactor Navigate Search Project Run Window Help
@ --- “ || No Launch Configurations v on:|--- ~ (] 57 \ @Y &7
ErEvdr@y H#r0vB~QU~>Sc 5~ g Biw|&Sif~ FH v Q m|m@
&5 Project Explorer & = 8 = 8 Fo. % @B. ~ H
S-S e 3§
There are no projects in your There is no active editor
workspace. that provides an outline.
To add a project:
Create a new Makefile
[ project in a directory
containing existing code
Create anew Cor C++
G
project
< Create a new Espressif IDF
project
< Create a new Espressif IDF
component
% Create a project..
e Import projects...
[0 Problems 52 ¥ Tasks B Console [ Properties v & = O
0 items
Description - Resource Path Location
< >

0 items selected

7B
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26.4 Step 17

Now go to Import Projects
(You will repeat this process for other projects later!!! Remember this!!!)

= Import O X

Select

Create new projects from an archive file or directory. lﬁ

Select an import wizard:

| type filter text |

w = General ~
L Archive File
[ Existing Projects into Workspace
[} File System
[} Preferences
[} Projects from Folder or Archive
¥ = CfC++
» [= Espressif
s = Git
5 = Install
» = Comph
v [= RPM
» [= Run/Debug
v [ Tasks

R e B P e

@ < Back Next > Finish Cancel




Chapter 26. blink_on_atom

168
= Import [l >
Import Projects S
Select a directory to search for existing Eclipse projects. ‘; 4
-l
(®) Select root directory: | Cgit\blink_on_atom v B E:}wse
() Select archive file: Browse
Projects:
blink_on_atom (Chgit\blink_on_atom\blink_on_atom) Select All
Deselect 4ll
Refresh
Options
[]Search for nested projects
[ Copy projects into workspace
[] Clese newly imported projects upon completion
[ Hide projects that already exist in the workspace
Waorking sets
[ ]Add project to working sets Mew...
Warking sets: Select...
@ < Back Next > Finish Cancel

ALWAYS When you open a new workspace (that you’ve never opened on this PC before) ALWAYS

see: <https://github.com/espressif/idf-eclipse-plugin/blob/master/README.md#installing-esp-idf-

tools


https://github.com/espressif/idf-eclipse-plugin/blob/master/README.md
https://github.com/espressif/idf-eclipse-plugin/blob/master/README.md#installing-esp-idf-tools
https://github.com/espressif/idf-eclipse-plugin/blob/master/README.md#installing-esp-idf-tools

26.4 Step 17 169
-
= eclipse-workspace - Eclipse IDE — m} X
File Edit Source Refactor Navigate Search Project Run  Window  Help
@ ‘0 Run V||E blink_sn_atom '@ Welcome mhd | B m
R AR RACREE R R A’ Al X= (_j)Help(ontant; A a E.’|%
_ . : & Search
{5 ProjectE.. 32 & C ti. = 3 = 8 &= Ou.. Bu. = B
5 Projec 2 *% Connec Show Contextual Help o Ou-r & ¢
BS% 7 @ o
v Lv_% blink_on_atom [blink_on_atom master] Show Act\\fe Keybindings... Ctrl+ Shift+ L There & no active editor that
> [£f components §\ Tips and Tricks... provides an outline.
> [Z% main Cheat Sheets...
A, CMakeLists.txt
[# README.md @ Eclipse User Storage
%8 Perform Setup Tasks...
%y Checkfor Updates
L Install New Software...
@ Eclipse Marketplace...
g ESP-IDF Pregramming Guide
¥ g g
&) Download and Configure ESP-IDF
g ESP-IDF Tools Manager
& g
Arduino Downloads Manager
]
‘= About Eclipse IDE
W Donate
Contribute
[#] Problems 53 JZ Tasks B) Console [T Properties Y % =83
0 items
Description Rescurce Path Location Type
< >
B0 e #
- - -
= ESP-IDF Configuration O X
Download or use ESP-IDF @\
J
Click on Finish” to configure IDF_PATH with C\Users\Lehrer\esp-idf-v4.3
Use an existing ESP-IDF directory from file system
Choose existing ESP-IDF directory: | C\Users\Lehrer\esp-idf-v4.3 rowse,
Download ESP-IDF
Please choose ESP-IDF version to download: v4.3
Choose a directory to download ESP-IDF to: | Browse...

For more information about ESP-IDF versions, see https.//docs.espressif.com/projects/esp-idf/en/latest/versions.html

Note: The newly configured ESP-IDF will set to IDF_PATH in the CDT Build environment (Preferences > C/C++ > Build > Environment)

©)
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& Message *
I@ IDF_PATH configured with C\Users\Lehrer\esp-idf-v4.3. This might require a new set of
' tools to be installed. Do you want to install them?

E Yes i No
YES
26.5 Step 18
*

% Install Tools
ESP-IDF Tools installation dialog @

Provide ESP-IDF directory, git and python executable paths to install the tools

‘ Browse...

ESP-1DF Directory: | C\Users\Lehrer\esp-idf-v4.3

Git Executable Location: | Ch\Users\Lehrer\.espressif\toals\idf-git\2.30.1\cmd\git.exe ‘ Browse...

Python Executable Location: | C:\Users\Lehrer\.espressif\py'thon_env\idf4.3_py3.8_env\5cript‘ Browse...

Install Tools Cancel

©)

C:\Users\Teacher\esp-idf-v4.3
C:\Users\Teacher.espressif\tools\idf-git\2.30.1\cmd\git.exe
C:\Users\Teacher.espressif\python_env\idf4.3_py3.8_env\Scripts\python.exe

26.6 Step 20

<https://github.com/espressif/idf-eclipse-plugin/blob/master/README.md#configuring-launch-target


https://github.com/espressif/idf-eclipse-plugin/blob/master/README.md
https://github.com/espressif/idf-eclipse-plugin/blob/master/README.md#configuring-launch-target
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ject Run Window Help

atom v ‘Dn: @ esp32 AR B S
O esp3ds?

5% 8§ = 8

q o esp32

MNew Launch Target...

S New ESP Target O >

ESP Target

Enter name and properties for the target.

Name: | esp32

IDF Target

Serial Port: ~

@ Delete |  FEnish |  Cancel

26.7 Step 21

First press the hammer,
then the “Play” button. Button.

& eclipse-workspace - Eclipse IDE

File Edit Source Refactor Mavigate 5Search Proj

CREICLE v|[@e
AL A RS RACRE Ra R’
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If the following appears:

[®1 Problems J£] Tasks B Console 32 [T Properties LI 1 &| = b B |& @l = B-~-f~-=8
<terminated> blink_on_atom (1) [ESP Application] C\Users\hoepffr\.espressif\python_envhidf4.1_py3.8_env\Scripts\python.exe C\Users\hog;
[9@1/983] Building C object CMakeFiles/led_strip.elf.dir/project_elf src.c.obj ~

[982/983] Linking CXX executable led_strip.elf

[983/983] Generating binary image from built executable

esptool.py v2.9-dev

Generated C:/git/blink on_atom/blink_on_atom/build/led_strip.bin

esptool.py -p COM3 -b 468880 --before default_reset --after hard_reset --chip esp32 write_flash --flash_
esptool.py v2.9-dev

Serial port COM3

Connecting.......

Chip is ESP32-PICO-D4 (revision 1)

Features: WiFi, BT, Dual Core, 248MHz, Embedded Flash, VRef calibraticn in efuse, Coding Scheme None
Crystal is 48MHz

MAC: 58:82:91:9f:d1:98

Uploading stub...

Running stub...

Stub running...

Changing baud rate to 468888

Changed.

Configuring flash size...

A fatal error occcurred: Timed out waiting for packet header

Adding "flash™'s dependency "all" to list of commands with default set of options.

Executing action: all (aliases: build)

Running cmake in directory c:\gitiblink on_atom\blink_on_atom\build

Executing "cmake -G Ninja -DPYTHON_DEPS CHECKED=1 -DESP_PLATFORM=1 --warn-uninitialized -DCCACHE_ENABLE=
Running ninja in directory c:igit\blink_on_atom\blink_cn_atom\build

Executing "ninja all™...

Executing action: flash

Running esptocl.py in directory c:\git\blink_on_atom\blink_ocn_atom\build

Executing "C:\Users\hoepffri.espressifipython_enviidf4.1_py3.8_envi\Scriptsipython.exe C:\Users\hoepffrie
esptool.py failed with exit code 2

W
< >
<R
then open the file
I = | idf_py_actions — m} X
Start Freigeben Ansicht 9
« v <« Benutzer » hoepffr » esp-idf-vd1 » tools » idf_py_actions ] O "idf_py_actions" durchsuchen
[ Desktop & Name Anderungsdatum Typ Grobe
¥ Downloads __pycache_ Dateiordner
=] Dokumente [ _init_py Python File
= Bilder [# constants.py Python File
esp-idf [# core_ext.py Python File 1
J‘ Musik [# enors.py Python File
B Videos [# global_options.py Python File
| | README.md MD-Datei
@ OneDrive [# serial_extp- - Python File 1
= [# tools.py W= Python File 1
Dieser PC Edit with IDLE >
- 3D-Objekte © Mit Skype teilen
&=/ Bilder T-Zip >
[ Desktop CRC SHA >
|| Dokumente L{' Edit with Notepad++
; Downloads ™ |inke Datei fiir Vergleich auswahlen
B Musik 2] Synolagy Drive >
m Videos @ Mit ESET Endpoint Security prifen
=, Windows (C:) Erweiterte Einstellungen >
v o< b3
9Elemente 1 Element ausgewahit (10,4 KE) 1 Freigabe =

C:\Users\hoepflr\esp-idf-v4.1\tools\idf_py_actions\serial_ext.py
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D{ C\Users\hoepffriesp-idf-vd. 1\tools\idf_py_actions'serial_ext.py - Notepad++

File Edit 3earch View Encoding Language Settings Tools Macre Run  Plugins
cHEGRGE sMbD|lae(ayl cs|EBES
T

Window

Du® 006 g

139
120 [
141
142 |
143
144 H
145
146
147
148
148 |
150
151 |

170 =
171

for task in tasks:

if task.name =— "monitor
task.actlion args["s=
break

/pted”] = True

baud rate = {
"names": ["-
"

1,

d rate for flash

¢ "——kaud

elp": "Ba

nscopem: W

"envvar”:

"default": 460300,

port
["-p", "——port"],
1 port.™,

"scopen:

va

"default": None,

acks": [global_callback],

flash,
"Flash the project.",
global_options + [baud_rate, port],

["al1"],

}.

"erase_flash": {

erase_flash,

Python file length : 10.655 lines : 257

Ln: 151

Col: 1

Sel:0|0

Unix (LF) UTF-8

INS

and change the number 460800 to 1500000

|:_§{ C\Users\hoepffriesp-idf-v4. 1\tools\idf_py_actions\serial_ext.py - Notepad++

File Edit Search View Encoding language Settings Tgols Macro Run  Plugins
cEHESGRIJBD| e/ hh|lxx|BRE|S
Eseﬂa\faxt.wml

Window

Do Ed®B

138
140 M
141
142 |
143
144 H
145

158
158
160 =
16l
le2
163 =
164
1les
166
167
168 r
les

170 =
171

for task in tasks:
if task.name = "monito
task.action _args["=
break

pred”™] = Troe

baud_rate =

"scopen:
var™:

"default": 150000(:4,

port = {
Pnamestr [T, "o_perzn],

"Se rt.",

"default™: None,

serial_actions
"global

llkacks": [global_callback],

flash,
"Flash the project.”,
global_options + [baud_rate, port],

erase_flash,

Python file

length : 10.656 lines: 257 Ln:149 Col:27 Sel:0]|0 Unix (LF) UTF-8

INS

Don’t forget to SAVE!
Now press the PLAY button again:
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[2]l Problems J£] Tasks B Console 32  [C] Properties | ¥ %| =% BH E & @| #E~-5-= 08
<terminated> blink_on_atom (1) [ESP Application] C\Users\hoepffr.espressifipython_enmAidf4.1_py3.8_env\Scripts\python.exe Ch\Users\hogg

LiTY>ldl 1> Sorins

MAC: 5@8:82:91:9f:d1:9@

Uploading stub...

Running stub...

Stub running...

Changing baud rate to 1566080

Changed.

Configuring flash size...

Compressed 3872 bytes to 183...

Writing at @x00008080... (100 %)

Wrote 3872 bytes (183 compressed) at @x@e@esesd in 8.8 seconds (effective 1441.2 kbit/s)...
Hash of data verified.

Compressed 24848 bytes to 14885...

Writing at exPeselese... (180 ¥)

Wrote 24848 bytes (14888 compressed) at @x@ee81eee in @.2 seconds (effective 1893.2 kbit/s)...
Hash of data verified.

Compressed 159232 bytes to 84754...

Writing at @xe@e1e0e8... (16 ¥)

Writing at @xe@e148e@... (33 ¥)

Writing at @xeeelsees... (50 ¥)

Writing at @xBe8lcess... (66 X)

Writing at @x0e020000... (83 %)

Writing at @x80024080... (100 %)

Wrote 159232 bytes (84754 compressed) at @x@@810888 in 1.3 seconds (effective 958.8 kbit/s)...
Hash of data verified.

-~

Leaving. ..

Hard resetting wvia RTS pin...

Adding "flash"'s dependency "all™ to list of commands with default set of options.

Executing action: all (aliases: build)

Running ninja in directory c:\giti\blink_on_atom\blink_on_atomibuild

Executing "ninja all”...

Executing action: flash

Running esptool.py in directory c:iigitiblink_on_atom\blink_on_atom\build

Executing "C:WUsers\hoepffri.espressifipython_enviidf4.1_py3.8_env\Scriptsipython.exe C:\Usersihoepffrie
Done

£ >

Now it should look like this,
and the ATOM should be blinking.
Familiarize yourself with the program.

26.8 Step 22

https://github.com/espressif/idf-eclipse-plugin/blob/master/README.md#viewing-serial-output


https://github.com/espressif/idf-eclipse-plugin/blob/master/README.md
https://github.com/espressif/idf-eclipse-plugin/blob/master/README.md#viewing-serial-output

26.8 Step 22

175

= Launch Terminal O pd
Choose terrminal: | ESP-IDF Senal Monitor vl 2
Settings
Seral port: w
Baud rate: 115200 W
Data sizee & o
Parity: Mone W
Stop bits: |1 w
Enceding: | Default (150-8838-1) w
W
@ oK Cancel
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@Pmblems .ETasks [T Properties @T&n‘ninal P 2 it | |I|_§| E;: Eﬁl BE @ = B8

(183)
(122)
(125)
(138)
(153)
(184)
(195)
(196)
(196)
(200)
(204)
(210)
(215)
(221)
(227)
(232)

(242)
(249)
(255)
(261)
(268)
(274)
(238)
(298)
(299)

GGG GGG GG

ER=N =R

(69) boot:
(77) boot:
(34) boot:
(92) boot:

B com3 2

cpu_start:
cpu_start:
cpu_start:
cpu_start:
cpu_start:
cpu_start:
cpu_start:
cpu_start:
(8) cpu_start: App cpu up.
heap_init:
heap_init:
heap_init:
heap_init:
heap_init:
heap_init:
cpu_start:
spi_flash:
spi_flash:

(389) cpu_start:

@ nvs

1 phy init
2 factory
End of partition table
(96) boot_comm: chip revis
esp_image:
esp_image:
esp_image:
esp_image:
esp_image:
esp_image:
boot: Loaded app from partition at offset exleeea
boot: Disabling RNG early entropy source...

Pro cpu up.
Application information:

Project name: led_strip
App version: 555a728

Compile time: Sep 11 2828 16:12:44
ELF file SHA256: 826@228b39c4e775..

segment
segment
segment
segment
segment
segment

ESP-IDF:

Sstarting app cpu, entry point is @x48031eb4

Initializing. RAM available for dynamic allocation:
At 3FFAEGE® len 98901920 (6 KiB): DRAM

At 3FFB29C@ len 88820648 (181 KiB): DRAM

At 3FFEB448 len B@BA3AE® (14 KiB): D/IRAM

At 3FFE435@ len @@B1BCBA (111 KiB): D/IRAM

At 4868AD7@ len 8815298 (34 KiB): IRAM

Pro cpu start user code

detected chip: gd

flash io:

ion: 1, min. application chip revision: @

@:

1
2:
3:
4

5.

étart{ng scheduler on PRO CPU.
(8) cpu_start: Starting scheduler on APP CPU.
(321) example: LED Rainbow Chase Start

WiFi data @l 82 @aepRoBEE GBGESEGE ~
RF data 81 81 eeeafone G0E0100a
factory app @@ @@ eceolecee eeleseea

paddr=8xe8e1ea28 vaddr=ex3T480020 size=8x85T78 ( 24448) map
8576) load

1828) load

paddr=8xe8e15fad vaddr=ex3ffboesd size=8x82130
paddr=8x88818128 vaddr=0x48050000 size=0x00404

paddr=0x28828028 vaddr=0x488d0028 size=8x13T28
paddr=0x@8833f58 vaddr=0x480857ce8 size=0xB2e38

31784) map

(

(

(
paddr=8x@8818534 vaddr=ex480530404 size=0x87aed4 ( 31468) load

(

( 11912) load

v4.1-dirty

dio

[
L
F
o
r

L

A= # @

26.9 Modifying the Program

For example, change the CHASE_SPEED to 10ms,
and see what happens.
Make these changes a few more times to familiarize yourself with the program.



27. cci_EasyExample

You can now do everything: Get cci_EasyExample using GitKraken, Open the workspace C:
\git\cci_EasyExample\eclipse-workspace Import the project, Set the ESP-IDF version,

Set the build target,

Compile everything and test it on the Traktor or ISOBUS test station.

The pools for ISO Designer can be found at: C:\git\cci_EasyExample\EasyExample\ISODe-
signer\MyWorkspacel
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28. cci_EasyExample CAN2IP

Special circumstances require special measures:
« Execute a PULL command on cci_EasyExample

« “CANZ2IP” should be selected in sdkconfig

« Screenshot:

—] eclipse-workspace - EasyExample/sdkconfig - Eclipse IDE - O >
File Edit Source Refactor Mavigate Search Project Run Window Help
@ @ Run [T] EasyExample on: | @ esp32 - ‘ v ~ @
Bia|lSg-&-F-@-%-0-0-%-®@D &~ e Q ig|@E
EFy Project.. 22 = B [g can2ipc [€) CanDriverEs... App_Main.c [ AppHW.cpp [£) tep_server.c & SDK Configu... B2 ™ = g E'
= <|=F.'> l? ?- canZip Configuration E;
< . = n
v 1§ > EasyBrample [ccl [ [ | | canzip_mooe [on v ® ®
*}P Binaries = DK tool conf : - -
BB, Archives S di: configuration | canmope | oFF v @
- 4! 1] pe
Eﬁippg:’ﬂ;‘;’&pa = Application manager CAN_BRIDGE | OFF ~ @
E&Applso = Bootloader config
ey bEde = Security features
= components < Serial flasher config
&Dla :ost\c 7 Partition Table
E ISO% = can2ip Configuration
& esigner - = Example Connection Configuration
By lib_cci [master 866 . . .
. 7 tep_server Configuration
[ main = Compil t
piler options
i Samples w [Z Component confi
Settings P 9
b . * Application Level Tracing
(= =piffs_image * Bluetooth
{b C:;:::I::t;b;:ﬂ e + CoAP Cenfiguration
=0 S sdkcona i = Driver configurations
_G g = eFuse Bit Manager
5 sdkconfig.defaults S ESP-TLS
& sdkeonfig.old 3 ESP32-specific
* Power Management
= ADC-Calibraticn
+ Common ESP-related
- Ethernet v
Design | Preview
[#] Problems [ Tasks [ Console 32 [ Properties /@ Terminal < Search 3¢ Call Hierarchy 5k B & | ™ ~F-= a8
JSON Cenfiguration Server Conscle
Executing action: confserver A
Running ninja in directory c:\git\cci_easyexample\easyexampleibuild
Executing "ninja confserver”...
[8/1] cmd.exe /C "ed /D C:\git\cci_EasyExample\EasyExample\build && python C:/Users/mail/esp-idf-v4.1/tools/k
server running, waiting for requests on stdin...
v
< > < >
D

« Explanation: We now have two ways to connect to the ISOBUS ECU:

« The “virtual” CAN, which is actually WLAN: CAN2IP

« The “familiar” physical CAN, which is also present in the tractor: CAN
« You also need to enter your SSID and password in sdkconfig

« Screenshot:
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p pse IDE

E

Help

v ‘ on: | @ esp32

v |ﬁv

% AppCanDriverEsp3
% AppCemmon

% Applso

= build

£ components

&% Diagnostic

[Z% 150Designer

[Z% lib_cci [master 866

% main

[ Samples

7% Settings

[y spiffs_image

£, CMakelists.txt

= partitions_example
& » sdkconfig

5 sdkconfig.defaults
|5 sdkconfig.old

* Application manager
* Bootloader config
* Security features
* Serial flasher config
7 Partition Table
7 can2ip Configuration
|- Example Connection Cenfiguration
7 tcp_server Configuration
* Compiler options
w [ Component config
# Application Level Tracing
* Bluetooth
# CoAP Configuration
* Driver configurations
+ eFuse Bit Manager
7 ESP-TLS
+ ESP32-specific
* Power Management
7 ADC-Calibration
* Comman ESP-related
- Ethernet &

[& App_Main.c

Example Connection Configuration

Connect using | Wi-Fi

P |

WiFi 55ID

[£] AppHW.cpp [£] tep_server.c & SDK Configu...
‘@
| FRITZ!Box 7390 PN 2.4

| @)

File Edit Source Refactor MNavigate Search Project Run  Window
@ |0 Run v ‘ ‘ EasyExample
[Bin|Sig-&@-F-@F-i%-0-C~- Q- OB F-RE i~ F-~t
fy Project.. 22 = O  [d canZipc [£] CanDriverEs...
BESY §
v 1§ > EasyExample [cci_Ei ‘t}fpef\lt&rtext
¥ Binari
| pd \I’]ﬂr.IEs | SDK tool configuration -
ﬁjArchlves s
* Build type

WiFi Password m O]

Obtain IPvE link-local address

Design PrEViEW‘

[2] Problems =] Tasks &) Conscle 52 [C] Properties B Terminal 4 Search 3= Call Hierarchy =k Bf

150N Configuration Server Console

Executing action: confserver
Running ninja in
Executing “"ninja
[e/1] cmd.exe /C

confzerver”...

directory c:i\git\cci_easyexample\easyexample'\build

Sserver running, waiting for requests on stdin...

« Now load the program onto the M5 Atom
« You don’t necessarily need the CAN hardware for this.

"cd /D Crhgit\cci EasyExample)\EasyExample‘build && pythen C:/Users/mail/esp-idf-v4.1/tocls/k



« An IP address now appears in the console.

HHHHHH H

ME CH @: Thiz  Active

e mmm g

. R
) wifi:Init static rx buffer size: 1688
) wifi:Init static rx buffer num: 1@
(819) wifi:Init dynamic rx buffer num: 32
)
)
)

example_connect: Connecting to FRITZ!Box 7598 PN 2.4...

4188, cb32948e, Sep 12 2019, 16:39:13, @, @

wifi:mode : sta (5@:82:91:9f:51:1c)

(1@44) wifi:new:<1,@», old:<1,@>, ap:<255,255>, sta:<1,@:, prof:l

) wifi:connected with FRITZ!Box 7598 PN 2.4, aid = 5, channel 1, BW28, bssid = dc:39:6f:65:9a:d7
(1869) wifi:security: WPA2-PSK, phy: bgn, rssi: -63
)

I (809

I (814

L

I (824

L (919) phy: phy_wversion:

I (924

I (924) example_connect: Waiting for IP
I

I (1824) wifi:state: init -»> auth (ba)
I (1829) wifi:state: auth -» assoc (@)
I (1834) wifi:state: assoc -»> run (1@)
T (1869

I

I (1874) wifi:pm start, type: 1

(1919) wifi:AP's beacon interval = 182488 us, DTIM period = 1

(2744) esp_netif_handlers:sta ip: 192.168.178.62, mask: 255.255.255.8, gw: 192.168.178.1
(2749) example_connect:
(3744) example_connect:
(3744) example_connect:
(3744) example_connect:
(3749) example_connect:
app_main_tcp_server DONEapp _main_tcp DONEI (3759) tcp_server: Socket created
I (3764) tcp_server: Socket bound, port 43888

I (3769) tcp_server: Socket listening

I (4299) settings: getU8, section = CF-A, key = sourceAddress, value = 144
CF 8c (140@) Time: 3647

Got IPsewventl

Got IPwve event!

Connected to FRITZ!Box 7598 PN 2.4

IPv4 address: 192.168.178.562

IPvE address: TeB9:0000:0000:0000:5202:91ff:fedf:511c

« Enter this IP address in the farm display.
« For installation, see: nx_farm_display
« Select “router 2” as the CAN interface.


https://isobus-other-docs.readthedocs.io/de/latest/nx_farm_display.html
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« Screenshot:

& farm display - O X

ISOBUS ISOBUS-Einstellungen ISOBUS-Einstellungen

| VT-Nummer @
Qo‘ Karte

D Programmeinstellungen @ @
=\/ Auftragsverwaltung

Hardware @
M5Stack ATOM
- cwmere IR
Mutzer gy Nutzer-Layout

y

e
722

Layout

Nutzer- @ Hardware-Protokollierung

Layout

IP-Einstellungen

@

Adresse ‘ 192.168.178.62

Port ‘ 43000

IP-Protokollierung

PDU logging

CAN bus example

IO @]

File Server

« Click “Restart”.
« The object pool should now appear in the farm display.

B farm display - O X

ISOBUS ISOBUS setup

| A -
z‘,‘l Map Gesamtzahler 56 e Reset
s Gesamt Gesamt
|| Task Controller
Tageszahler 40 | pecet $:;:;
2
M5Stack ATOM 29es
User 4 Nutzer-Layout I 1 ]
Layout 1+ Nutzer-Layou 3 1
User
Layout
Far ++

You now have a completely virtual environment around the ISOBUS.
Advantage: You don’t have to build any hardware!



29. [ | This is on the curriculum: C
programming in ISOBUS

s® Source & Legal Basis: Source: Framework Curriculum for Preparation for the Master Craftsman
Examination in Agricultural and Construction Machinery Mechatronics Publisher: German Associ-
ation of Agricultural and Construction Machinery Technicians V., Alfredstraie 102, 45131 Essen
(Status: February 25, 2025) Regulation: Master Craftsman Examination Regulation (LandBauMechM-
strV) of September 9, 2024 (Federal Law Gazette 2024 I No. 277, in force from August 1, 2025)

€ Central Portal of the Master Craftsman Schools Munich:

Visit the main platform: www.ms-muc-docs.de | [] Interactive Framework Curriculum 2025 | &=
Wiki Overview | || PDF Downloads

29.1 @ Relevance of C Programming & ISO 11783 C Libraries in the
2025 Curriculum

C/C++ programming for embedded systems is the foundation for implementing standards-compliant
communication on agricultural and construction machinery according to ISO 11783.

29.2 & Curriculum Modules & Focus Areas
29.2.1 Part 1 - Learning Unit 1.4: Automated Functions (80 hours)

« Implementation of ISOBUS Protocols: Integration of C libraries for CAN communication and
IsoAgLib.

29.2.2 Part 2 - Learning Unit 1.1: Systems Engineering (120 hours)

+ Software Architecture: Memory management, bit operations, pointers, and system drivers in C/C++
for microcontrollers.

29.2.3 &) Relevant subpages on ms-muc-docs.de

« @ Eclipse 4diac IDE & Color Reference on ms-muc-docs.de
« & MCU vs. MPU Comparison Guide on ms-muc-docs.de

29.3 & Overview, Main Portal & Direct Links to all 6 Wikis

€ Main Portal: www.ms-muc-docs.de (Central Information Platform of the Master Schools at
Munich East Station)


https://www.ms-muc-docs.de/
https://www.ms-muc-docs.de/infos/interaktiver-rahmenlehrplan
https://www.ms-muc-docs.de/wikis
https://www.ms-muc-docs.de/wikis
https://www.ms-muc-docs.de/wikis/alle-pdfs
https://www.ms-muc-docs.de/iec-61499/eclipse-4diac/
https://www.ms-muc-docs.de/elektrotechnik/mikroelektronik/mpu-vs-mcu/mikroprozessor-mpu-vs-mikrocontroller-mcu/
https://www.ms-muc-docs.de/
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Wiki Topic / Description Link to ReadTheDocs
Wiki 0 Master School Wiki General information, Curriculum 2025 & L.l Open
Main Wiki.
Wiki 1 C Programming in ISOBUS Fundamentals of C programming &8 Open
and the ISOBUS environment.
Wiki 2 ISOBUS Virtual Terminal (VT) User interfaces, ISO Designer, M Open
VT object pools & HML o
Wiki 3 ISOBUS Technology & Machine Systems Hydraulics, pneu- & Open
matics, motors, high-voltage technology, gearboxes & machine
safety.
Wiki 4 Visual Programming Languages Low-code development, IEC ¢ Open
61499 & 4diac IDE (main curriculum topic).
Wiki 4.1 | 4diac Library Reference Function block & adapter reference for ¢ Open
the 4diac libraries.
Wiki 4.2 | 4diac Exercises: Training Solutions Exercises and sample so- ¢ Open
lutions for training with 4diac.
Wiki 5 Electronic Tools & Measuring Instruments Handbook for %€ Open
crimping technology, soldering stations, oscilloscopes & micro-
scopes.
29.3.1 PDF Downloads for All Wikis
Wiki PDF (DE) | PDF (EN)
Wiki 0 - Main Wiki DE EN
Wiki 1 - C Programming in ISOBUS DE EN
Wiki 2 - ISOBUS Virtual Terminal DE EN
Wiki 3 - ISOBUS Technology & Machine Systems DE EN
Wiki 4 - Visual Programming Languages DE EN
Wiki 4.1 - 4diac Library Reference DE EN
Wiki 4.2 — 4diac Exercises DE EN
Wiki 5 - Electronic Tools DE EN



https://meisterschulen-am-ostbahnhof-munchen-docs.readthedocs.io/de/latest/
https://meisterschulen-am-ostbahnhof-munchen-docs.readthedocs.io/projects/install-isobus-environment-docs/en/latest/
https://meisterschulen-am-ostbahnhof-munchen-docs.readthedocs.io/projects/isobus-vt-objects-docs/en/latest/
https://meisterschulen-am-ostbahnhof-munchen-docs.readthedocs.io/projects/isobus-other-docs/en/latest/
https://meisterschulen-am-ostbahnhof-munchen-docs.readthedocs.io/projects/visual-programming-languages-docs/en/latest/
https://meisterschulen-am-ostbahnhof-munchen-docs.readthedocs.io/projects/4diac-library-reference-docs/en/latest/
https://meisterschulen-am-ostbahnhof-munchen-docs.readthedocs.io/projects/4diac-exercises-docs/en/latest/
https://meisterschulen-am-ostbahnhof-munchen-docs.readthedocs.io/projects/werkzeug-docs/en/latest/
https://meisterschulen-am-ostbahnhof-munchen.github.io/.github/de/pdf/meisterschulen-wiki-de.pdf
https://meisterschulen-am-ostbahnhof-munchen.github.io/.github/en/pdf/meisterschulen-wiki-en.pdf
https://meisterschulen-am-ostbahnhof-munchen.github.io/Install-ISOBUS-Environment-docs/de/pdf/install-isobus-environment-docs-de.pdf
https://meisterschulen-am-ostbahnhof-munchen.github.io/Install-ISOBUS-Environment-docs/en/pdf/install-isobus-environment-docs-en.pdf
https://meisterschulen-am-ostbahnhof-munchen.github.io/ISOBUS-VT-Objects-docs/de/pdf/isobus-vt-objects-docs-de.pdf
https://meisterschulen-am-ostbahnhof-munchen.github.io/ISOBUS-VT-Objects-docs/en/pdf/isobus-vt-objects-docs-en.pdf
https://meisterschulen-am-ostbahnhof-munchen.github.io/ISOBUS-other-docs/de/pdf/isobus-other-docs-de.pdf
https://meisterschulen-am-ostbahnhof-munchen.github.io/ISOBUS-other-docs/en/pdf/isobus-other-docs-en.pdf
https://meisterschulen-am-ostbahnhof-munchen.github.io/visual-programming-languages-docs/de/pdf/visual-programming-languages-docs-de.pdf
https://meisterschulen-am-ostbahnhof-munchen.github.io/visual-programming-languages-docs/en/pdf/visual-programming-languages-docs-en.pdf
https://meisterschulen-am-ostbahnhof-munchen.github.io/4diac-library-reference-docs/de/pdf/4diac-library-reference-docs-de.pdf
https://meisterschulen-am-ostbahnhof-munchen.github.io/4diac-library-reference-docs/en/pdf/4diac-library-reference-docs-en.pdf
https://meisterschulen-am-ostbahnhof-munchen.github.io/4diac-exercises-docs/de/pdf/4diac-exercises-docs-de.pdf
https://meisterschulen-am-ostbahnhof-munchen.github.io/4diac-exercises-docs/en/pdf/4diac-exercises-docs-en.pdf
https://meisterschulen-am-ostbahnhof-munchen.github.io/werkzeug-docs/de/pdf/werkzeug-docs-de.pdf
https://meisterschulen-am-ostbahnhof-munchen.github.io/werkzeug-docs/en/pdf/werkzeug-docs-en.pdf
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