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Warum was neues ??

mbed Application Board MCU Evaluierungsplatine

RS Best.-Nr.: 769-4182 Herst. Teile-Nr.: mbed-014.1 Hersteller: mbed

1Ml Héhere Technische
\IIMIP Bundes-Lehr- und
Il Versuchsanstalt

Il BULME Graz - Gésting

RS Best.-Nr.: 703-9238 Herst. Teile-Nr.. MBED-LPC1768 Hersteller: mbed

HWE Tagung 2021 — nucleo V4
DI Franz Wolf

mbed

231 lieferbar am folgenden Werktag (Mo-Fr) bei
Bestelleingang werktags bis 19 Uhr.

Verfligbarkeit priifen

Preis pro 1 Stiick

€41,34 € 49,61
(ohne Mwst.) (inkl. Mwst.)
Stuck Pro Stuck

Stand
1+ €41.34 10/2021

mbed mbed NXP LPC1768 MCU Microcontroller Development Kit mbed

18 Lieferbar am folgenden Werktag (Mo-Fr) bei
Bestelleingang werktags bis 19 Uhr.

Verfiigbarkeit priifen

Preis pro 1 Stiick

€49,47 €59,36
(ohne Mwst.) (inkl. MwsSt.)
Stuck Pro Stick

7 €49,47
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Kennwerte ?

In der Nucleo-Reihe definiert STM drei
unterschiedliche Board-Typen:

- Nucleo -32 <

- Nucleo -64
- Nucleo-144 35
4
Die jeweils angegebene Zahl beschreibt die Q
jeweiligen Output-Pins des verwendeten nuc;m.:;z
Mikrocontrollers. Bei dem L476RG handelt es el Cronied L i

sich um ein,,Nucleo — 64“.

First Nucleo-32 board

Der Aufbau der Nucleo — 64 Boards ist stets identisch.

STM32L4
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Kennwerte ?

Die NUCLEO-L432KC ist eine Nucleo-32-Entwicklungsplatine
T mit dem extrem energiesparenden Mikrocontroller STM32L432KCUé6.

* Mikrocontroller mit 256 KB Flash-Speicher,
64 KB SRAM, mit 80 MHz Cortex-M4F-Kern STM32L432KCU6

- Adaptiver Echtzeitbeschleuniger (ART Accelerator™)

* Extrem energiesparender Mikrocontroller mit FlexPowerControl
s e * Echter Zufallszahlgenerator

* CRC-Kalkulationseinheit

« Eindeutige 96-Bit-ID

* Echtzeituhr und Kalender

* Bis zu 3 kapazitive Abtastkandle

- Serielle Kommunikation: USART, SPI, I?C, USB, SAI, CAN, SWPMI, IRTIM
« Vierfach-SPI-Speicherschnittstelle

+ ST-LINK/V2-1-Debugger/Programmiergerdt

- 3 LEDs: Power-LED, USB-Verbindung, Benutzer-LED

- Reset-Drucktaste

* Unterstitzung fir Arduino Nano-Konnekftivitdt

- Flexible Stromversorgung der Platine: USB oder extern

- ARM mbed-fdhig (mbed.org)
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Verfligbar ?

STMicroelectronics STM32 Nucleo-32 MCU
MA4F, STM32L432KCU6

RS Best.-Nr.: 143-8574 Herst. Teile-Nr.. NUCLEO-L432KC  Hersteller: STMicroelectron

Verfugbarkeit

Lagerbestand:

4 lrMOUSEI
ELECTRONIC

Lieferzeit ?2? Auf Bestellung:

Ca. 59 Wochen

Lieferzeit ab
Hersteller:

Bilder dienen lediglich der

\llI[F BULME Graz - Gisting

Datenblatt: NUCLEQ-L432KC Datenblatt (PDF)

@ Vergraem Mehr iiber Weitere Informationen zu
STMicroelectronics NUCLEO-L432KC

0 Benachrichtigen Sie mich, wenn
das Produkt auf Lager ist.
Sie kbnnen dieses Produkt
immer noch nachbestellen.

940 verfugbar ab 15.02.2022
4 317 Moch festzulegen

59 Wochen g

Lange Lieferzeit fiir dieses Produkt.

Bescnreibung: ENWICKIUNGSDOAras ung KIts - ARNI S| M5Z
Nucleo-32 dev board STM32L432KC,
supports Arduino nano conn
Lyy Verollstandigen Sie lhr Design

Lieferzeit ab 59 Wochen @
Hersteller:

Lange Lieferzeit fiir dieses Produkt.

Minimum: 1 Vielfache: 1 Maximal: 10

Menge eingeben:

Veranschaulichung und sind Preis (EUR)
nicht Originalgetreu . A P
Siehe Produktspezifikationen Menge Stiickpreis Erw. Preis
1 €910 €9.10
G £]v]
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Welcher ?

@ Information

By default the PA_5 (A4) and PA_6 (A5) pins can only be used as Input floating (ADC function). Remove SB16 and SB18

solder bridges in order to use these pins as Digital output and have access to other functions (DigitalOQut, SPI, PWM, etc...).
e Refer to the user manual for more details.

life.augmented
NUCLEO-L432KC

UART1_TX PWM1/2 12C1_SCL - z & VIN
UART1_RX PWM1/3 12C1_SDA

PA 12| D2 use op | (GEEN) caniTD

PB O D3 ADC1/15 PWM1/2N
PB 7 D4 UART1_RX

PB6 | D5 pwm16/1N | JiZCTISEE
PB1 | D6 PWM1/3N
-
« B

PA 8 || D9 PWM1/1

PA 11 D10 | CAN1 RD [USB DM [LUysMesy PwWM1/4

| >
PB5 || D11 ¢ ,x.ar‘ —'rl =
o e
PB4 | D12 o0 N spia_miso 8 gC‘-v Ciz C13 ci4* U3 T R
0 Bl . -
N3' o
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Platinen - Evolution

BULME
Elektronik

. ams.Ccom

alle 3. Jahrgdnge
Tagesschule (Elektronik) 2019/20
Projekt Kick-Off 05/2019

NUC?* =

: —=nE

Ab 2020 Herbst
Tagesschule
Elektronik

Ab 2019/20

Abendschule Elektronik
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NUCLight-Board

3-Achsen
Beschleunigungs-/
Lagesensor -
GY-521 MPU-6050
(I20)
2,00 €

DS18B20
Temperatur
Sensor
1,20 €

NUCLEO-L432KC
10,00 €

Trimmpotentiometer
Widerstand: 10 kQ
Linear + Randel
0,50 €
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I3
OLED $SD11306
0,96 zoll (I2C)

5,99 €

RGB-LED
— 0,03 €

ESP8266
2,50 €
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BME/BMP280
(I2C)
1,00 €

Platine
0,80 €
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Nucleo L432KC
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https://lehrer.bulme.at/~wf/nucleo/

INFO-Webseite

Home Pinout-nucleo L432KC-mbed NUClight V1 NUClight V2 NUClight V3 NUClight V4 DOKU Software Bauteile

HOME

Bulme Nucleo Entwicklungsboard

Anwendung: HWE / FSST/ Labor Unterricht

An der BULME Graz haben wir uns fiir das Board "nucleo L432KC" entschieden.

Kenndaten:

» Mikrocontroller mit 256 KB Flash-Speicher, 64 KB SRAM, mit 80 MHz Cortex-M4F-Kem STM32L432KCUG « Adaptiver Echtzeitbeschleuniger (ART Accelerator™)
+ Extrem energiesparender Mikrocontroller mit FlexPowerControl

» Echter Zufallszahlgenerator

+ CRC-Kalkulationseinheit

+ Eindeutige 96-Bit-ID

« Echizeituhr und Kalender

https://lehrer.bulme.at/~wf/nucleo/

» 3 LEDs: Power-LED, USB-Verbindung, Benutzer-LED
* Reset-Drucktaste

» Unterstitzung fur Arduino Nano-Konnektivitat

+ Flexible Stromversorgung der Platine: USB oder extern
+ ARM mbed-fahig (mbed.org)
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https://lehrer.bulme.at/~wf/nucleo/

NUCLight-Board
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NUCLight-Board
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Shopping

fur Material, Kleinwerkzeug, Ersatzteile

Einzelpr. excl. Rab {
Artikelbezeichnung, Dimension Kat. Nr.: MWSt. @
PIH PT10MV103IPM Trimmpot., 10 kOhm, linear | 4 PIH PT10MV103IPM / 20,310
| eiterplattenbuchse ASSMANN 2.54mm 32-polig 5741555 | [e1e1
TE Connectivity Kurzhubtaster 479-1413 / /€ 0,078
NUCLEO-L432KC 143-8574 / / €9,37
USB 2.0 KAB.A/ST<>m.B/ST 1m AK-300110-010-S / / € 0,700
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NUClight V4

NUCLEO L432KC
NUClight - V4

HW | Alt.Fkt. | Port | PIN PIN| Port Alt. Fkt. HW
ESP-RxD PWM D1 1 16 | VIN
ESP-TxD [RGB-greenl PWM DO 2 17 | GND
NRST | 3 18 | NRST
GND | 4 19| 5V0
LED1 D2 5 20 A7
LED2 D3 6 : e 21 A6 LED7
D4 7 CTRENNEN 22 AS SCL.O | MPUGOS0 | OLED |BMP280
D5 8 %?!}Ei e 23 A4 SDA O | MPUG0SO | OLED |BMP280
LED3 D6 9 2, prsrsers 24| A3 POTI
X D7 10 : 25 A2 Taster
X D8 11 26 Al Taster
LED4 D9 12 27 A0 DS18B20
RGB-blue| PWM D10 | 13 28 | AREF
LEDS D11 | 14 29 | 3v3
LED6 D12 | 15 30| D13 | Led Board LEDS
(Il Hobere Technische HWE Tagung 2021 — nucleo V4
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Software ?

S‘gg Overview v Hardware ~ Docs « Code ~ Support ~ Case Studies ~ Q m Compiler gv

& Make your voice heard! Take part in our survey for a chance to win a trip to an Arm developer summit in California. Take the survey

loT Device Development

Mbed makes device development quicker. For loT and ma
other embedded use cases, Mbed helps you and your team

to take a producr from prototype to produdion rapid|y.

Create an Mbed Account to Get Started

Try Pelion Device Management with Mbed

‘mbed

Mbed Workspace Management 10
77 New v £ mport Complle  ¢gh Pelion Device Management v Commit v (i Revision | (1] Help NUCLEO-L432KC
Program Workspace ¢ Workspace Management Workspace Details
~ =
8 [ﬁl / Manage your Program Workspace [

[ _B1aTestt e P 4 wf
5 [ “board- . f
(2] epp-boarc-anslog-csv & Listing all programs in your Program Workspace
& [J app-board-Analogout Total Frograms 167
® @ app-board-Bubble-Level ¥ [Type to filter the list [ Match Case ] Whole Word Modified 1 day, 1 hour ago
[ app-board-Lco
(2] app-board-Lm7s ] | Name Tags Madified Description ~ | Recently Modified
= % app-board-LM75-ok B14Testl 28 Jan 2015 [&7 main.cop 1 day, 1 hour aqc
5[ app-board-LM758 = N

= app-board-analog-csv 05 Oct 2018 [£) main.cop 09 Jul 2019
# [ app-board-Ree
® [ app-board-TempAlarm app-board-AnalogOut 05 Oct 2018 &) main.cpp 17 Apr 2019
& [ app-shield-pats app-board-Bubble-Level 08 Apr 2019 [£) main.cop 15 Apr 2019
8 \:ﬂ 817_Lektion02a app-board-LCD 07 Oct 2018 [s7 main.cop 15 Apr 2019
® [ serTi6-ESP =

u board- o ClassPwM.cpp 10 Apr 2019
® [} BERT16-ESP_UART app-board-LM75 07 Oct 2018 BULME X
] @ btm222_mbed1768_hyper app-beard-LM75-0k 07 Oct 2018 e ] main.cpp 09 Apr 2019
® [ btm222_mbed1768_LED app-board-LM758 07 Oct 2018 [£) main.cop 08 Apr 2019
® [ christmas-LcD app-board-RGB 07 Oct 2018 [) main.cop 08 Apr 2019
®

1l os1820_pellovierld app-beard-TempAlarm 07 Oct 2018 [£) main.cop 08 Apr 2019
[ D51820_Helloworld_S1
=) eseezss app-shield-pots 03 Mar 2019
;7] espe266-wEB-Mbed-Controller 817_Lektion02a 01 Mar 2018
® [ ESPB266-WEB-Mbed-LPC1768-Con BERT16-ESP 26 Feb 2016
&[] Esee266-WEs-Mbec-LPC1768-Con BERTL6-ESP_UART 28 Dec 2016
[ ESP8266_HTTP_Helloworld
(3] EsPB266_Test btm222_mbed1768_hyper 24 Nov 2011
3 Fapross WishGnrkets Hallatined [V btm222 mbed1768 LED 24 Nov 2011

“ I Fohere Technische HWE Tagung 2021 _ nucleo V4
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Software ?

https://os.mbed.com/users/wf/code/NUClight-V3-HW-BORAD-TEST/

arm . . )
MBED Overview Hardware Docs Code Support Case Studies Q Portal Compiler A

! Make your voice heard! Take part in our survey for a chance to win a trip to an Arm developer summit in California. Take the survey x

Users » wf » Code » NUClight-V3-HW-BORAD-TEST

‘ Franz Wolf / OS 2@ NUClight-V3-HW-BORAD-TEST Repository toolbox

Import into Compiler g
Testok

" Dependencies: £ mbed 8 MPU6050 €8 DS1820 Export to desktop IDE

Home History Graph API Documentation Wiki Pull Requests Admin settings 3 Blidoerrs=hion

Send Pull Request from here
& Edit repository readme
+ Following

. - Download repository: zi z
Files at revision 3:3dcdaf0d0%a1 e & Embed ur:

<<program Jusers/wf/code/Nl

/| default | tip
Name Size Actions 8 Clone repository to desktop:
hg clone https://wf@os.mbed.c
[up]
DS1820.1ib 59 ‘D Revisions Annotate
MPU&050.lib 56 "D Revisions Annotate Rep05|tory dEtaI |S
main.cpp 7287 'DRevisions Annotate Type: @ Program
mbed.bld 69 "D Revisions Annotate Version: Mbed OS2
Created: J.minutes.ago
Imports: X0
[Illllllln Héhere Technische HWE Tagung 2021 — nUCleo V4
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https://os.mbed.com/users/wf/code/NUClight-V3-HW-BORAD-TEST/

Unterlagen

EEE MuLignT-vL-BURALE TED

= [ NUClight=sansa =cex
(3] psig| L) New File...

(3] MPug 7] New Folder... S

e] main, New Library... Export program .
i This will export program NUClight-V3-BORAD-TEST for the
(=) mbed

II'TI[JDI"t Libra w." ’, specified target board and toolchain.
NUClight]

nUClight]
NUClight]

ExportTarget: | # NUCLEO-L432KC

Export Program...
Find in Program... Ctrl-Al-F

Export Toolchain: |- uvision5-armcé
85 Sw4STM32

QI0 @ L8 OF

pp7_Ber @ GNU ARM Edlipse
- Revisions... Ctrl-R ake-GCC-
RE5737 : Make-GCC-ARM
GNU ARM Netbeans
RS232_d kel Save Al Ctrl-Shift-5 8 vsCode GOCARM
Sprinkler Commit... Ctrl-Shift-C : :T_kﬂzzzﬁhm
clipse- o
TEST Update... 1 Em;tz
- ¥ VSCode-IAR
TestCods W/ Update All.. o Mak:;
WF-BER] aj Publish Ctrl-shift-U W QtCreator
uplisn... ri-=hire-
@ WF-BER] ® uvision5-armcé
WF_LDR| &, Clone... e e2 stdio
! Eclipse-IAR
| WF_LDR] % Copy Ctrl-C ¥ CMake-GCC-ARM
J| wWF_LDR, 8 ior
@ WE LEDH : 1/ ZIP Archive (with repositories)
. - A Rename F2

] WF_lekti
] WE _lekti K Delete... Del
[l WF lektion9-LM758 einmal lesen LED schreiben
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IDE

vs code

o :
PLATFORM 10 /V'

A Nociable Tort Ediner of 210t Contiry
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Unterlagen

ttps://code.visualstudio.com/

) Visual Studio Code Updates o¢ sions F P Search Docs ¥ Download

is now available! Read about the new features and fixes from August.

p - Visual Studio

Code editing. =man s NI -
Redefined. ~ =

Runs eve

navigator.serviceWorker.ready.then(()
& product
& productSub
removeSiteSpecificTrackingException
’ removeWebWideTrackingException
v e requestMediaKeySystemAccess

Download for Windows

Stable Build ) sendBeacon
J @ serviceWorker

2 storage
storeSiteSpecificTrackingException
storeWebWideTrackingException

, config) {
igator.serviceWorker
rl)

ration

Install

72M *5
Install TERMINAL 1: node

You can now create-react-app in the br
Install
Local: http://localhost:3000/
On Your Network: http 10 1.55.3:3000/

Install Note that the development build is not optim
Pmaster © Q040 Ln43,Col19 Spaces:2 UTF-8 LF JavaScript @ A

https://os.mbed.com/docs/mbed-0s/v5.14/tutorials/visual-studio-code. html

“ MMM Hohere Technische HWE Tagung 2021 _ nucleo V4
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Unterlagen
https://code.visualstudio.com/

EXPLORER Welcome @ PIO Home X
4 OPEN EDITORS ~
\ P ollow Us
Welcome .'_' W Follow U
x @ PIO Home

4 NO FOLDER OPENED A Welcome to

¥ Show at startup

You have not yet opened a folder. U A
Quick Access
Open Folder E]
+ New Project
Libraries
71 Import Arduino Project
Boards 1 Open Project

oo @ Project Examples
oo Home EFEN) - core ENIED i

Platforms|

4 OUTLINE
n

PROBLEMS OUTPUT DEBUG C SOLE TERMINAL

https://os.mbed.com/docs/mbed-0s/v5.14/tutorials/visual-studio-code. html

“ MMM Hohere Technische HWE Tagung 2021 _ nucleo V4

f [P Bundes-Lehr- und

S (T Versuchsanstalt DI Franz Wolf o 22 von 25
o [P BULME Graz - Gésting




platformio.ini

main.cpp ©

2019-10-25_B1-DS1820 >
1

¥ platformio.ini

[env:nucleo 1432kc]
framework = mbed
orm = ststm32
nucleo 1432kc

=ed = 9600
coM2e

115200
coM2e

& platformio.ini X

Upload

AL BN\

®OA0 @@ v > @ @ A

=

Serial Monitor

https://os.mbed.com/docs/mbed-0s/v5.14/tutorials/visual-studio-code. html
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Platformio

- 200+ Boards é

« 15+ Platforms:
Atmel AVR, Atmel SAM, Espressif, Freescale Klnetls
Nordic nRF51, NXP LPC, Silicon Labs EFM32, ST
STM32, Teensy, TI MSP430, TI TIVA

« 10+ Frameworks:
Arduino, CMSIS, WiringPi, libOpenCM3, Energia,
SPL, mbed

» |IDE (Visual Stdudio Code , Atom)

S : ”""""h Hohere Technische HWE Tagung 2021 _ nudeo V4
il NP Bundes-Lehr- und
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Arduino vs. Visual Studio Code+Platformio

Vorteile gegeniiber der Arduino IDE:
« Code highlighting
+ Code vervollstdndigung
« sofortige Fehleranzeige (teils zu voreilig)
* Projektverwaltung

Nachteile:
« Anderung des Boards nur iber platformio.ini oder neues
Projekt
Neutral:
« Darkmode
« Statt in einer .ino wird der Sketch im Projekt unter
src/main.c schriebken =
rc/main.cpp geschriebe 5
o + @9
N\
5
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HWE / FSST Reifepriifung ?? (2020/2020)

Reifepriifung !(.Ebyl!a

itte um Ruhe! | K pVision®S S 2019/2020

DAS IST MIR JETZT
ZU BLOD. SCHREIBT
MAL BITTE ALLE

EUZEN NAMEN ‘\
| AUF DIE MASKE =
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MBED-OS
old: mbed (11 MB) New: mbed (40 MB)

D51820 _
Cmsis
mbed-os
‘ components

mbed

D .mbed D .mbed _
drivers
i DS1820.lib B GettingStarted
s+ events
B GettingStarted [0 main.cpp
[3 mai B mbed b features
main.c mbed_config.
PP bld —one hal
" | mbed.bld _ # mbed-os.lib
N drivers platform
[{ mbed_config.h
hal rtos
platform targets
TARGET_NUCLEO_L432KC &J doxygen_options
[ mbed.h [l mbed.h

.;‘J targets

Neues projekt nicht mehr erstellbar mit mbed
Neu nur mehr: mbed-os
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Mbed OS
Core

ARM Cortex-M CPU & Core Peripherals

Mbed OS API

Mbed OS Mbed TLS Mbed OS
Runtime IP connectivity

Hardware Interfaces

HW
crypto

Peripherals TRNG

Mbed OS non-IP
connectivity
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