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Introduction to micro:bit

B Mini-sized educational board computer, developed by BBC
® CPU : Nordic nRF52833 (Arm Cortex-M4 core)
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Introduction to micro:bit

B Many peripheral devices on micro:bit

Display : 5 * 5 matrix LED / single LED

Sensors : acceleration / illuminance / touch / temperature
Sound : speaker / microphone

Communication : USB / UART (serial) / BLE (Bluetooth Low Energy)
Push button switches ", Microphons ndcator  Radioantonna  Migophane [
Connector pins Touch logo |

25 LED lights
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. . 3 ) Edge connector for accessories
Pin-0 Pin-1 Pin-2 Pin-3V
Pin-GND Compass and accelerometer
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Introduction to micro:bit

B Standard software development is by Microsoft MakeCode

BE Microsoft | micro:bit
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Running uT-Kernel 3.0 on micro:bit

B Choice 1: “IoT edge node Practice Kit for micro:bit”
B Choice 2: Articles on TRONWARE magazine

B Choice 3: Same articles available on website
® Now available on Personal Media Corporation website
® https://www.t-engine4u.com/info/mbit/index.htmi
W Same RTOS and Cross Development Environment

® RTOS: uT-Kernel 3.0 of TRON Forum, ported to micro:bit
® Cross Development Environment: Eclipse

Copyright © by Personal Media Corporation
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Running uT-Kernel 3.0 on micro:bit

B Choice 1: “IoT edge node Practice Kit for micro:bit”
http://www.t-engined4u.com/products/ioten_prackit.html
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Running uT-Kernel 3.0 on micro:bit
B Choice 2: articles on TRONWARE magazine

& micro:bit T uT-Kernel 3.0 Z&8HES
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Running uT-Kernel 3.0 on micro:bit

B Choice 3: same articles available on website
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Development environment for uyT-Kernel 3.0

B Cross development by Eclipse

e Edit, compile, build, run and debug your software
® Character I/O on terminal software via USB serial

Windows PC

micro:bit

Terminal Software

Copyright © by Personal Media Corporation
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Development environment for uyT-Kernel 3.0

B C language programming for developing your applications
® MakeCode Is not available

B Programming for peripheral devices
® Make device drivers, or access hardware directly by application
® Articles on TRONWARE cover the following peripheral devices
v LED matrix, push button switches
v Speaker, PWM (=Pulse Width Modulation), A/D conversion
v 12C, acceleration sensor
v Serial communication between two micro:bit boards

Copyright © by Personal Media Corporation 1 4
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Software Development with Eclipse

B [Step-1] Installing development tools for uT-Kernel 3.0
e (1) Install Eclipse
e (2) Install GNU Arm Embedded Toolchain
e (3) Install xPack Windows Build Tools
e (4) Install Python and pyOCD

m [Step-2] Import pT-Kernel 3.0 and compile
e (5) Get and expand source code of uT-Kernel 3.0 for micro:bit
e (6) Make a project of uT-Kernel 3.0 on Eclipse
e (7) Compile and build on Eclipse

Copyright © by Personal Media Corporation 1 6
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Software Development with Eclipse

M Development tools
~ Tool | Descripton | UL

Eclipse IDE for [Integrated development https://www.eclipse.org/downloads/packa
Embedded C/C++ |environment to edit source ges/release/2024-03/r/eclipse-ide-
Developers code, compile, debug etc. embedded-cc-developers

GNU Arm GNU C compiler and related |https://developer.arm.com/tools-and-

Embedded tools for embedded Arm software/open-source-software/developer-
Toolchain DroCcessors tools/gnu-toolchain/gnu-rm/downloads

Build tools running on https://qgithub.com/xpack-dev-
Build Tools Windows tools W|ndows build-tools-xpack/releases
language Python
running on Python

uT-Kernel 3.0 for |Source code package (ZIP https://www.personal-
micro:bit archive with password) media.co.jp/book/tw/tw index/362.htm|

Copyright © by Personal Media Corporation 1 7
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Application Development with Eclipse
B (1) Install Eclipse

® Integrated development environment to edit source code, compile,

debug etc.
ECLIPSE Projects  Working Groups

Home [ Downloads / Packages / Release / Eclipse IDE 202403 / R / Eclipse IDE for Embedded C/C++ Developers

Eclipse Installer Eclipse Packages Eclipse Developer Builds ~

C Eclipse IDE for Embedded C/C++ Developers

Package Description Download Links
An |DE for Embedded C/C++ developers. It includes managed cross build plug-ins (Arm and Windows x86_64

RISC-V) and debug plug-ins (SEGGER J-Link, OpenOCD, pyocd, and QEMU), plus a number macOS x86_64 | AArch64
of templates to create ready to run blinky projects. Linux x86_64 | AArch64

To avoid compatibility issues with pre 6.x plug-ins, it is recommended to create a new Downloaded 12,121 Times

workspace with the new version and import the projects there.
» Checksums...

This package includes:

e C/C++ Development Tools Bugzilla
« Git integration for Eclipse

» Detailed features list
» Open Bugs: 0

Copyright © by Personal Media Corporation
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Software Development with Eclipse
B (2) Install GNU Arm Embedded Toolchain

® GNU C compiler and related tools for embedded Arm processors

Developer

What's new in 10.3-2021.10

This release provides mitigation for the VLLDM instruction security vulnerability.

In this release:

gcc-arm-none-eabi-10.3-2021.10-win32.exe
Windows 32-bit Installer (Signed for Windows 10 and later) (Formerly 5HAZ signed binary)
MDA: 8dOf75F3319e3d519A00197426297217

gec-arm-none-eabi-10.3-2021.10-win32.zip
Windows 32-bit ZIP package
MD5:2bc8f0c4c4659f8259c8176223eeafcl

gec-arm-none-eabi-10.3-2021.10-x86_é4-linux tar.bz2

Linux x8& 64 Tarball
MD5: 2383edebdea?23f248d33adc70dc3227:

HIEqpPssd

Copyright © by Personal Media Corporation
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Software Development with Eclipse
m (3) Install xPack Windows Build Tools

® Build tools running on Windows

o Product [eam Enterprise Explore Marketplace Pricing Search Signin | Sign Jp|

=] xpack-cdev-tools / windows-build-tools-xpack 2 sponsor L1 Notifications % Fork 49 7 Star 148
Public

¢> Code (O lssues  §3 Pullrequests U Discussions () Actions () Security | Incights

0% Mar 2022 xPack Windows Build Tools v4.3.0-1

Version 4.3.0-1is a new release of the xPack Windows Build Tools package; it updates to GNU
b i make 4.3 and to the latest upstream Busybox.

Continue reading =

v Assets

3] wpack-windows-build-tools-4.3.0-1-win32-x64.zip 05 Mar 2022
fﬁ rpack-windows-build-tools-4.3.0-1-win32-x64.zip.sha 05 M

il Source code (zip) 15

[s de (zip 05 b

[ Source code (tar.gz) 05 Mar 2022

1 person reacted

Copyright © by Personal Media Corporation
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Software Development with Eclipse
B (4) Install Python and pyOCD

® Debug tool for ARM processors running on Python
“python -mpip install -U pyocd” after installing Python

R

} Install Python 3.10.5 (64-bit)
‘ - Select Install Now to install Python with default settings, or choose

Customize to enable or disable features,

@ %{nstall Now
¥Users¥user0¥AppData¥local¥Programs¥Python¥Python310
Includes IDLE, pip and documentation
Creates shortcuts and file associations

—> Customize installation
Choose location and features

pgthon
8 Install launcher for all users (recommended)

windows (D) @ssmmensomr)

Copyright © by Personal Media Corporation
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Software Development with Eclipse

B [Step-2] Import pT-Kernel 3.0 source code and compile

Import Projects from File System or Archive

This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE.

Import source: | C: ¥mtk3¥mbitﬁtkemel_3

type filter text

Folder Import as Deselact A ile Edit Source Refactor MNavigat Search  Project Run  Windo

&~ 6~ [d

@ mitkemel 3 Eclipse project

1 of 1 selected
(] Hide already open projects

(] Close newly imported projects upon completion LU Project Explorer X

Use installed project configurators to:
Search for nested projects

Detect and configure project natures S 'bc mtkernel_3
Working sets

((] Add project to working sets

e R
YYOPKING Sets)

Sh

Copyright © by Personal Media Corporation
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Software Development with Eclipse

m [Step-3] transfer pT-Kernel 3.0 to micro:bit and run on it
e (8) Erase Flash ROM of micro:bit

(9) Start terminal software and connect it to micro:bit

(10) Eclipse configuration for debug

(11) Running on micro:bit

Copyright © by Personal Media Corporation
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Software Development with Eclipse

B Stop running at the top of usermain() function

= cClipse-workspace - mtkernel_3/app_sample/app_main.c - Eclipse IDE
File Edit Source Refactor MNavigate Search Project Run  Window Help
il BT -0 Q- P~ 4B eI EYIRR|(PE DS EFE D EYD |
Q BB
%5 Debug > |5 Project Expl... = O [g app_mainc X = 8 ®=V x ®%B §fE TP 7 = 0O
B % |+ § _ eo o 8B | st 8
+ [C | mtkernel_3_pyocd [GDB PyOCD Debugg - EXFORT INT umsermain( void )
v 112 mtkernel_3.elf i
v # Thread #1 1 (Suspended : Breakpo
= usermain() at app_main.c:86 Ox

init_task_main() at inittask.c:12
Ox0

g pyocd.exe
g arm-none-eabi-gdb

g Semihosting

Name Type Value

T BVER rver; > (= rver  T_RVER fuud)

10 idl, idz: 6= id1 ID 41837
(9= id2 ID 536881808

[ Y =R T TR o [ P

A R ' Start User-main program. \n™)

- T
i

tk ref ver(&rver):; /* Get the 05 Version.

L 5 [N s [y 6 Y i [ 6 Y 6 [ Y i Y O 6 N i |
1

#1f USE THMONITOR
tm printf((UB*)"Make Code: %04x Product ID: %0
tm printf((UB*) "Product Ver. F04x\nProduct Hum.
rver.prver, rver.prno[0],rver.prnof[l],x
fendif

idl = tk cre tsk(&ctskl):
tk sta tsk(idl, 0):

Copyright © by Personal Media Corporation
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Using Peripheral Devices

B (1) GPIO and push button switch interrupt
B (2) Put “-” pattern on LED matrix
B (3) Music and dimming LED by PWM
® (4) A/D conversion and joystick

W (5) I2C and acceleration sensor

W (6) UART comm. between 2 boards

Copyright © by Personal Media Corporation
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Using Peripheral Devices
B (1) GPIO and push button switch interrupt

e Push button — interrupt — set event flag — task wait released — print

- Push down

% “Interrupt Terminal Software

Button & * * 5 —_ P
3_.(2\ Set Wait - tm_ printf

Released Task

Interrupt handler

Event Flag

Copyright © by Personal Media Corporation
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Using Peripheral Devices

B (2) Put pattern “-” on LED matrix
e |ED=ON < Row=High & Col=Low
® Dynamic drive to put any patterns

e 10 bits but 2**25 patterns
v (""" was a test pattern of early TV in 1926)

Copyright © by Personal Media Corporation
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Using Peripheral Devices

B (3) Play music & dimming LED by PWM: Pulse Width Modulation
e Example 1: OFF 800us, ON 200us — Freqg. 1000Hz / Duty ratio 20%
e 2: OFF 100us, ON 400us — Freq. 2000Hz / Duty ratio 80%

i
L .
y =

.

hor b

PW®D A D > PEDE(L
LEPR{E=1000

i~ e - - —~

LED:MET (OFF) = LED:NET (OFF)
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Using Peripheral Devices

B (4) A/D conversion and joy stick
® Joystick included in "World of Module Sensor Kit” by iftiny:

v' https://store.iftiny.com/products/yahboom-world-of-module-programmable-sensor-kit-for-
microbit-v2

»\' , e o
,: ‘?: [ ] | I |

O
o
3
0

= S
i ) - L)
. O 0 3

- 7 3 b12
¥4 v v
)

=4

X 3 § o
- 2 ‘ ’ ‘ ’ ‘. 5

s = 13 b4

h2 v
v

g 7
- = .
=]

B LE‘
s e -
3.3V}
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Using Peripheral Devices

B (5) I2C and acceleration sensor

microT-Kernel Version 3.00

WHO_AM_I_A = 0x33
CTRL_REG1_A = Ox57

Acc: X,y,z= M— RHYIKFE (micro:bit OXFEH L)
Acc: X,y,z=

Acc: X,y,z=

Acc: X,y,z=

Acc: X,y,z= M—FOEREIZ NMIEITS

Acc: XxX,y,z= 127,

Acc: x,y,z= 11,
Acc: Xx,y,z=-112, M— FOEHEZTCIEITSD
Acc: Xx,y,z=-165,

Acc: Xx,y,z= 144,

Copyright © by Personal Media Corporation
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Using Peripheral Devices

B (6) UART communication between micro:bit A and B

® micro:bit A is programmed by yT-Kernel 3.0
® micro:bit B can be programmed by MakeCode

Copyright © by Personal Media Corporation
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Using Peripheral Devices

B Sample Programs in articles on TRONWARE magazine and website
B (1) GPIO and push button switch interrupt (VOL.201)

B (2) Put pattern “-” on LED matrix (VOL.202)

B (3) Play music and dimming LED by PWM (VOL.205)

W (4) A/D conversion and joystick (VOL.206)

m (5) I2C and acceleration sensor (VOL.207)

m (6) UART communication between two micro:bit boards (VOL.208)

Copyright © by Personal Media Corporation
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Using generative Al to program micro:bit+ uT-Kernel

B Generative Al can write program
source code by inputting some
prompts

B Prompt example

e Write a program to put pattern “-r” for uT-
Kernel 3.0 on micro:bit

m See TRONWARE VOL.217
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Tips for contest entry and Al utilization

B Take advantage of micro:bit features

® Mini-sized micro:bit board
® Battery-powered portability
® Many peripheral sensors

B Example: mini-sized music instrument
e (3) Play music by PWM
® (5) Acceleration sensor

m Al utilization

e Very small Al framework or machine learning
running on micro:bit

e Connect cloud AI to micro:bit
® Using Al for development tools

® Your new ideas are welcome

Copyright © by Personal Media Corporation
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Q & A

10NS are welcome
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