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Quick start guide to mBed
and
STM NUCLEO Boards

* Introduction
« What is mBed
« My first project in ten steps
© How to download a .bin file on Nucleo board
* Create a project from scratch
o Add a new Platform (new Nucleo Board)
« Memory
© Variables (Global and Local)
O Variable CONST (stored in Flash)

 Debug using the printf via Virtual Com Port (USB)
© My examples that use USARTs (Virtual Com Port and

USART1)

O Printf %c, %d, %x, %f, %e, \n, \r, etc
« USART functions
» List of the mBed functions
« Digital In

o PullUp, Down and None
« Digital Out
 Analog In (ADC)

* Debounce

 Interrupt
« How to use PIR sensor (Digital Infrared Motion

Sensor Board) and NUCLEO-F401RE)
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. How to use the DS18B20 on the NUCLEO-
F334R8 and see the results on the PC

 Temperature control based on
o NUCLEO-F334R8
o DS18B20
o RELAY module
o LCD1602 shield

 NUCLEO-F401RE + DS18B20 + Thermistor
e How to use NUCLEO-F334R8 and..

o Digital_IN

o CRC calculation

o Conversion from DECIMAL to BINARY
o USART1 and USART2

« LINUX and mBed + Nucleo Boards
 Link

Click here to go on top — pg.2


http://www.emcu.it/

By: www.emcu.it v.1.5.5 Enrico Marinoni

Introduction

The purpose of this manual is to give you a fast introduction to the use of mBed tool
and STM NUCLEO boards.

ARMmbed <

Perfect solution for rapid prototype

For more info see the:
« mBed APl documentation that is here
* Fast and Effective Embedded Systems Design: Applying the ARM mbed is

here.
Also see the links below:

. Mbed home page

. General sw

. Library, provides the C/C++ software platform and libraries to build your
applications

. Mbed compiler

. C++ Basics

. My mBed and NUCLEOQ tutorials

STM32 Nucleo — open development hardware supporting Arduino™ connectivity and
mbed

STMicroelectronics is following a new path to support engineers in evaluation of MCUs
and prototyping their applications.

The STM official link for NUCLEO board is here .

Nucleo boards includes an ST-LINK/V2 embedded debug tool interface.

After having shortlisted a microcontroller, the engineer starts an iterative process of
prototyping, which may necessitate exchanging the microcontroller with a device of
different characteristics.

STM32 Nucleo, ideally addresses this point, it is an open development tool which, at an
RRP in the range of $10...$15, offers all you need to prototype an application.

The Nucleo boards available up to now are below.
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Stay tuned to know the new release of Nucleo boards.

NUCLEO-F401RE

High NUCLEO-F411RE

NUCLED-F334R38
NUCLEO-F302R8 NUCLEO-FOT2REB

NUCLEO-FO30RE NUCLEOQ-FOTORB NUCLEOQ-FOS1RC

Ultra .: y 'NUCLEO-LOS3RS NUCLEO-L152RE.

G4 K 128 K M2 K Flash size

[bytes)

NUCLEO_L152RE and Arduino compatible headers - Fig.1
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Arduino Headers
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What is mBed
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mBed is a free compiler of ARM that is here.

At the moment, mBed request an Internet connection because is a on line compiler.

At the moment, the only way to do the debug (using NUCLEO Boards) is to use printf and
see the results on the PC. For this reason | suggest to use TeraTerm on PC.

The first thing that you must do is to register you on mBed and after the registration you
have the possibility to create your project using the on line compiler.

C' ff & https;//developer.mbed.org/questions/3435/documentation-for-nucleoF103b/
@ fai date - bricolage

[ Apple [ Disney [ Sky | Yahoe! [ Imperted From IE Come Fare un Chec...

5)
Dashbeard ['

ft

ARM mbed

Platforms Components Handbook Cookbook

mBed allows you to export the program to external IDE, that at the moment are:

« KEIL

*« |AR

e CooCox

« GCC
mbed

/NuclecL053R8_blink_led

3A_NUCLEOL152RE_
3B_NUCLEOL152RE
CRC16
Nucleo_L152RE_Canv
NucleoF410RE_blink,
MucleoF410RE_displ:
NucleoF410RE_print!
NucleoF410RE_pwm
Nucleol053RE

SN NudieoL053RE _blink
ﬂ main.cpp

&3 mbed

[ Mucleol053RE_Modu
[ Mucleol053RE_Modu
[F Mucleol053RE_Modu
[ Mucleol053RE_Nudle
[F Mucleol0S3RE_Test-
[J NUCLEOL152RE_Anti
[F Mucleol152RE_AntiT
MucleoL152RE_blink,
[F Mucleol152RE_Modu
[F Mucleol152RE read_
[J Mucleol152RE read
[J Mucleol152RE read_ .
—h .. . . .

IHEEHEEEHEEHEEHEB

-

3

Program Workspace < ] Program: NucleoL053R8_blink_led
B [&] My Programs ~ | vame - | size| Type | Modified |
i:_:LLELLEEgs:;?E_ [c] main.cpp 0.2kB CfC#+ Source File moments ago
S . &) mbed Library Build 4 hours, 4 minutes ago

Export program x

Export program
This will export program "NucleoL053R8_blink_led" for the
specified target board and toolchain.

Export Target: | % ST Nucleo LOS3RS

Export Toolchain: [E Keil uvisiond
KA kel wvisiond

D55

LPCXpr

Flltﬂ':|5earch criteria ... | [J Match Case [ | whole werd Advang Gt e Sourcery)

€9 GCC (ARM Embedded)
AR TAR Systems

Compile output for program: NucleoL053R8_blink_led

| Description € cooCox ColDE
= Success! Kinetis Design Studio
Emblocks

@ mbed COnline IDE {mbed Tools)
| ZIP Archive (with repositories)

Compile Output | Find Results Motifications
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My first project in ten steps

1. Choose the NUCLEO board that you need to use from the mBed PLATFORM
page.
Here there is the list of the NUCLEO boards.

2. | decided to use the NUCLEO-L053R8 but you can choose what you want.

From the page that appears you have all the informations regarding your NUCLEO
board.

3. On the right of the page there are the Example programs, please choose the:
Nucleo_blink_led

« C A [ developer.mbed.org/platforms/ST-Nucleo-LO53R8/

2% Apps [ Apple [ Disney [ Sky [ Yahoo! (3 Imported FromIE Come Fare un Chec... @ fai da te - bricolage
s ARM Cortex-M0+ CPU at 32MHz =
o 64 KBytes Flash @ Nucleo_pwm 2] o614
o Upto 9timers Qutput a pwm signal. MNucleo ,

pwm , STM , stm32
o 12-bit ADC 1.14 Msps up to 16 channels

o 12-bit 1 channel DAC with output buffers
o Upto 2x 12C, up to 2x USART, 1x UART (low power), up to 2x SPI

Last updated: 17 Feb 2014

@ Nucleo_blink_led g4 J14858

o 96bit unigue ID Blinky LED test for the ST Nucleo
boards blink , led , Nucleo , STM
v stm32
« Two types of extension resources
o Arduino Uno Revision 3 connectivity Last updated: 06 Nov 2014

» STMicroelectronics lMorpho extension pin headers for full access to all STM32L053R8TE /Os
I Nucleo_blink_color_led

- ClnuiRin haard maine mimeks IS0 3 /D1 Ar avtarnal maneen 3 E17 E17 714 4NN Example program that g2 2367

4. A new page will be opened and from this page choose: Import this program

#t Platforms Components Handbook Cookbook Code Questions Forum Dashboard Compiler

ARMm bed n Hi, & emcu [EESEELLTY

Teams » ST » Code » Nucleo_blink_led

g ST [ % Nucleo_blink_led

Repository toolbox

Blinky LED test for the ST Nucleo boards
Import this program
@ Dependencies: 4% mbed

Home | I History | ;5 Graph  [@ APl Documentation | [ Wiki | g4 Pull Requests % Export to desktop IDE
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5. At this point the compiler will start and you must see something like below.
NOTE: | changed the original project name in: NucleoL053R8_blink_led
Please select also: Update all libraries to latest revision
At the end select: Import

See below.

6. Atthe end of the import procedure you must see something like below.

mbed

Workspace Management

ﬁl\hw W Irrpu't | I sawe nSa\.eAII ||=,,£|Cnmpi|e W ‘ % Commit + () Revisions ‘ "] ﬁlml%l N | ] Help

Program Workspace

<

Workspace Management

= My Programs
[ 1a NUCLEOL152RE_
[ 1B_NUCLEOL152RE
3A_NUCLEOL1S2RE_
3B_NUCLEOL152RE_
CRC16

Muclee L152RE Can
MuclecF410RE_blink,
NucleoF410RE_displ:

NucleoF410RE_pwm
Nucleol 053RS

MuclesL053R8_blink, TG Source URL: |http:ffdevelcper.mbed.orgftean'r;fSchcdefNucIeoﬁbllnk,|
v
Nucleol053R8_Modu Import As: ) Program Library -y
NucleoL0S3RE. Modu Nucleo_L152RE_CancSCO_Test,
Nucleol 053RS _Modu NucleoF410RE_blink led Tmport Name:  |Nucleol053R8_blink led |
NucleoL0S3R8_Nucle NucleoF410RE_display_time Update: |#| Update all libraries to the latest revision Y.
[F| Nucleol053RE_Test-
] Nukeo = NucleoF410RE_printf
[ nucLEoL152RE Anti | Import ” Cancel ‘
NucleoL 152RE_AntiT NucleoF410RE_pwm
NucleoL152RE_blink_ Nucleol053R8 12 Sep 2014
—= -

-

Eb#' Manage your Program Workspace

Workspace Choose which programs are open in your Program Waorkspace.

Listing all programs in your Program Workspace

o fame  © | Tags

Import Prog

Ll LLECLERE susnias L Import a program from mbed.org into your workspace.

1B_NUCLEOL152RE and AUREL RTX
3A_NUCLEOL152RE_AutomaticC
3B_NUCLEOL152RE_and_AUREL

@ Pleass specify name

-

mbed

ale -

Autc

To UpDate the libraries click on: The documentation is out of date
After this the flag will disappears.

mbed
£ Mew v B Import
Program Workspace

E1[&] My Programs
1A_NUCLEOLIS2RE_
18_NUCLEOLIS2RE .
34_NUCLEOL152RE_
35_NUCLEOLISZRE .
CcRe1s
Nucleo_L152RE_Can|
NucleoF410RE_blink
NucleoF410RE_displ:
NucleoF410RE_printf
NucleoF410RE_pwm
Nucleol0S3RS

Save

<

/NucleoL053R8_blink_led
B saveall | &) Compile v | @ Commit v {5 Revisions ~ | COHelp

Program: NucleoL053R8_blink_led

Name Size | Type Modified
[ maincep 03kB C/C++SourceFile 3 hours, 3 minutes ago
3 mbed Library Build 4 hours, 4 minutes ago

Program Details

‘ Summary | Build

Name NucleoL053R8_blink_led
Creat=d 4 hours, 4 minutes ago
Last Modified 3 hours, 3 minutes ago

Last Built
URL
Revision
Status

/&), The documentation is out of date

a8 Update (@) Publish {5 Revisions
lc] main.cpp * =
S mbed ¥ Homepage (@) Aska Quastion
[ nucleclos3R8_Modu Deserintion

ST Nucleo LOS3RE 4

3 hours, 3 minutes ago
Open program page
3:57d754b1814+
uncommitted changes

7. Now click on the COMPILE icon.

8. Atthe end of the compilation, mBed asks us where save the bin file. Choose a
directory and save it.
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9. Now to program your NUCLEO board is only necessary to drag and drop the bin
file on the NUCLEO board icon, see below.
In other words: select the .bin file, drag it on the NUCLEO icon and release it.

@@ﬂ .+ Computer b 0S(C) » ESEMPI-SW » aaa-mBed

Organize = & Play - Burn Mew folder

[ Favorites MNarme

Bl Desktop
4% Dropbox

“ Mucleol053R8_blink_led_NUCLEQ_LOS3R8.hin I
& NucleoL(]SBRﬁ_read_analog_\ralue_NUCLEO_LOSBRS.bin
&, Mucleol152RE_blink_led_NUCLEQ_L152RE.bin

151 Recent Places
4 Downloads
= Box Sync

o Libraries
3 Documents
rJ“- Music
| Pictures

B Videos

1M Computer
S 05 (C)

- MUCLEOD (E)

¢ GROUPSS NNTCUSZLIS08FRS1) (G
¢ marinonie (\itcuszlis08fpsl\user:

10. Now you must see the green LED that blinking.

Congratulation your first program is running.
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Create a project from scratch

Now you are ready to create a project from scratch.

For this example we need to use the Nucleo-F401RE, to check if this platform is present
click on this icon:

ST Nucleo LOS3RE 4" e

P New v £ Import Save Save All Compile v Commit v Revisions ~ | [ belp ST Nucleo LOS3RE 4"

Program Workspace < || Workspace Management Workspace Details

B 7] P"’g’" [ Manage your Program Workspace

' [ 38 NuCLEOLIS2RE Workspace  Choase which programs are open in your Program Workspace. Total Programs 37
3B_NUCLEOL152RE . Modified 7 hours, 7 minutes ag

ly

P mmma s T

You must see something like below.
If NucleoL401RE is not present add it.

Select a Platform x
.. £, ST Nucleo LO53R8 @
49 Select
&, B Youare currently compiling for the ST Nucleo LOS3RE platform. Platform

= =1
Description | Pinout

High extensibility platform providing an affordable and flexible way to build prototypes with an
STM32L053R8TE micrecontreller.

Description
The STM32 Nudleo boards line is proposing a very affordable sclution with high connectivity means.
Indeed, the Arduinod¢ connectivity support and ST Morpho headers make it easy to expand the

functionality of the STM32 Nucleo open development platform with a wide choice of specialized
shields.

In addition, the Nucleo-LOS3RE board doss not reguire any separate probe as it integrates the 5T-
LINKY2-1 debugger/programmer: the board can be directly connected to the PC !

Each STM32 Nucleo board allows agile development with fine-tuning of both hardwars and software
on-the-fly at each prototyping stage. Investment in application shields is also protected as most
shiglds can be usad across various projects leveraging the scalability and diversity of the STM32 family.

o ARM Cortex-M0+ CPU at 32MHz

m Features
s + One entry-level STM32L053RETS microcontroller with LOFPS4 package
'n

o & X | g
Ly | 45| 457 45 | 45

ST Mucleo ST Nucleo ST Nucleo ST Nucleo ST Nucleo Add
L1S2RE LOS3RE8 F401RE FO30RE F334R8 Platform

For insert a new platform click on the: Add Platform icon.
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For example for add the NUCLEO-F072RB do this:

Press on the Add Platform icon.

Add
Flatform

From the window that appears select the NUCLEO-F072RB

G - - G

" 4
ST Nucleo F103RB ST Nucleo F302R8 ST Nucleo L152RE ST Nucleo LO33R8
+ Cortex-M3, 72MHz + Cortex-M4 + FPU, T2MHz + Cortex-M3, 32MHz + Cortex-M0+, 48MHzZ
+ 128-KB Flash, 20-KB SRAM + B4-KB Flash, 16-KB SRAM + 512-KB Flash, 80-KB SRAM + B4-KB Flash, 8-KB SRAM
+ USBCAN + DAC OPAMP + USBOPAMPLCD + DACUSBLCD

’9@

< @‘\‘" %

g \7“1

= B |« =

<

ST Nucleo F401RE ST Nucleo FO30R8 ST Nucleo FO72RB ST Nucleo F334R8
+ Cortex-M4 + FPU, 84MHz + Cortex-M0, 48MHz. « Cortex-M0, 48MHz = Cortex-M4 + FPU, T2MHz
» 512-KB Flash, 96-KB SRAM « 64-KB Flash, 8-KB SRAM « 128-KB Flash, 16-KB SRAM « B64-KBFlash, 16-KB SRAM
« ADC, USB OTGFS, SDIO « DAC USB CAN = DAC CAN OPAMP

Interface

@ e @ Connectivity

~ USB Host

- Ethernet

Platform vendor

| Freescale Semiconductor

—| Renesas

| u-blox AG

CMsIS-DAP

Wifi
USB Device
Bluetooth Smart

Cellular
CAN

Outrageous Circuits
Embedded Artists

Solder Splash Labs

JKSoft

SeeedStudio
STMicroelectronics

CQ Publishing Co.,Ltd.
NXP Semiconductors

NGX Technologies
RedBearlLab

Nordic Semiconductor ASA
Switch Science Inc.

From the new window that appears select: Add to your mbed Compiler

f Components Handbook Cookbook Code Questions Forum
ARMmbed &=

Platforms » ST Nucleo FO72RB

ST Nucleo FO72RB

High extensibility platform providing an affordable and flexible way to build prototypes with an STM32F072RBT6 microcontroller.

Description

The STM32 Nucleo boards line is proposing a very affordable solution with high connectivity means. Indeed. the Arduino™ connectivity
support and ST Morpho headers make it easy to expand the functionality of the STM32 Nucleo open development platform with a wide
choice of specialized shields.

Dashboard Compiler

Hi, & emcu

Platform Partner

‘,’ life.augmented

ST

A world leader in providing the

semiconductor solutions that make a
ositive contribution to people’s lives
both today and in the future.

| # Add to your mbed Compiler I

() Follow
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You must see a page like below.

ARM mbed s

Platforms » ST Nucleo FO72RB

ﬂ@ Platform 'ST Nucleo FO72RB’ is now added to your account! ]

ST Nucleo FO72RB

High extensibility platform providing an affordable and flexible way to build prototypes with an STM32F072RBT6 microcontroller.

Description

The STM32 Nucleo boards line is proposing a very affordable solution with high connectivity means. Indeed. the Arduino™ connectivity
support and ST Morpho headers make it easy to expand the functionality of the STM32 Nucleo open development platform with a wide
choice of specialized shields.

In addition, the Nucleo-FOT2RB board does not require any separate probe as it integrates the ST-LINKA/2-1 debugger/programmer: the

Platform Partner

"I life.augmented

ST

A world leader in providing the
semiconductor solutions that make a
positive contribution to people’s lives.
both today and in the future.

fH Open mbed Compiler

Remove from your mbed
Compiler
You have this platform in your mbed

Compiler, if you do not use it you can
remove it.

& Remove

Note that it is also possible remove a platform from your compiler.

Ok, now we start to do a program from scratch using NUCLEO-F401RE.

For do this follow the steps below.

Select: My Programs (see below).

- C

https://developer.mbed.org/compiler/#nav:/;

i=f Apps [ Apple [Y Disney [ Sky [ ¥ahoo! [J Imported FromIE Come Fare un Chec... m faidate-k
mbed Workspa
E Mew v Impnrt | Save Save All | l*.| Compile | » Commit + (3 Revisions | K | i | | \.

<| Workspace Management

Program Workspace

F
" [ —
BT 7| 1A_MOCLECQL1S2RE_AutomaticGate_withRT ﬁ‘
1B_MUCLEOL152RE and AUREL-RTX-MID_L @' a
m 3A NUCLEOL1S2RE AutomaticGate withAL Warksnars

Manage your Program Workspace

Thea which mrraranee ara nnan in wa e Drocorans o
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Select: New Program... (see the red boxes below).

€« C f https://developer.mbed.org/compiler/#nav:/;
5 Apps [Y Apple [ Disney Y Sky [ Yahoo! (] Imported From IE Come Fare un Chec... m fai da te
mbed Worksp

Blmpnrt Save Save All Compile ~ | % Commit Revisions | &7 (s

I Mew Program... ] & Workspace Management
Mew Folder...

Y
Mew Library... = Manage your Program Workspace
R omaticGate_withRT =3 agey 9
New File... | AUREL-RTX-MID_L %
[] 3A_NUCLEOL152RE_AutomaticGate_withAL Workspace  Choose which programs are open in your Program V

miEh o oo B e e e

Now, from the new window that appears, select your platform (ST Nucleo F401RE),
an empty template and a name for your project (NucleoF401RE_PIR), see below.
At the end of the configurations press OK.

(reate new program x

Create new program for 5T Nucleo F401RE

This will create a new C++ program for ST Nucleo F401RE in (’ } ’@
your workspace. You can always change the platform of this y -
program once created. _

@ Flease specify program name

Platform: [# ST hucleo Fao1RE [~]
Template: | Empty Program | = |
Program Name: |NucleoF401RE_PIR| ) ]

The name of the program to be created in your

workspace

Now select your project (1), click on it with the right mouse button and choose: Import
Libraries (2) and next select: From Import Wizzard...(3), see below.
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Finew ~ Fymport | bd save [D)saveall | [#] compile v | @ Commit v %) Reui
Program Workspace £ | Program: NucleoF401RE_PIR
s

B My Programs - |
1A NUCLEOL152RE AutomaticGate withRT
1B_NUCLEOL152RE_and_AUREL-RTX-MID_L
3A_NUCLEOL152RE_AutomaticGate_withAL
3B _NUCLEOL152RE and AUREL-RTY-MID b
CRC16

Mucleo_L152RE_blink_led

[F] nudeo_L152RE CancsCO_Test 10

[F) MucleoF4D1RE display_time

B | NucleoF401RE_PIR
NUCleOF4DIRE prir| L1 New File.
NucleoF401RE_pur| ] New Folder...
MucleclOS3RE 5] Mew Library... 2 3

|Name

Mucleol053RE_Blinf & 1nnort ibrary.., » From Import Wizard _]
NucleoLD53RE_Mod From URL
@] nucleolns3re_Mod [ Export Program... Curl-E
NucleolD53RE_Mod 4, Find in Program...  Ctrl-Alt-F

fiucleolDS3RE_FIR (%) Revisions... Ctrl-R ||Search criteria ... |

Nucleol053RE_rea
Nucleol053RE_Rea| [ Save 4s...

Nucleol053RE_Tes| L save Al Ctrl-shift-5
NUCLEOLISZRE AN @y Commit.. Ctrl-shift-C

£l Nucleal152RE_Ant . ;
NocleoL152RE Mod @] Publish... Ctrl-shift-U

Nucleol152RE_read Bz Copy curl-C
Nuclecl152RE_rea Paste Ctrl-v
NucleoL152RE_two
mIEh . L e

- . K A Renams F2
il Output l—r
all ¥ Delete... pal [NESUP Find Results | N

Doz

ile output for program: Nucle

lescription

From the new window that appears select: mbed (1) and Import (2), see below..

mbed Import Wizard
Py Mew v | B Import || K] Save [ Save all | %] Compile v | @ Commit v (@) Revisions | o cu | i | [ | [Help

Program Workspace

<
B[] My Programs = Import a library from mbed.org
lANUCLEOL‘lSZREAutcmithitewthR'I‘|

|| 1mport wizard |

W]

18_NUCLEOL152RE_and_AUREL-RTX-MID_L mggd Select library from the list. You can also drag&drop them in your workspace. Import!
34_NUCLEOL152RE_AutomaticGate_withAL Import Wizard  Click here to import from URL. =

3B_NUCLEOL152RE_and_AUREL-RTX-MID_N

CRC1E

Nucleo_L152RE_blink_led

Mucleo_L152RE_CancSCO_Test IO

NucleoF401RE_display_time

NucleoF401RE_PIR
[5] mucleoran1RE_printf
[ nucleor401RE pwm

[ Programs | Litraries | Bookmaried | Upload | [ |[sarch |

Listing librarizs on mbed.org. |

The official mbed C/C++ SDK provides the softwar)|

TextLCD library for controlling varicus LCD panels i
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From the new window that appears select: Update and press Import, see below.

Import Library
Import Library ﬁ ?
Import a library from mbed.org into a program in your 1
workspace. m___? d

@ Please specify name

Source URL: |http:ffmbed.orgfusersfmbed_officiaI,‘codefmbedf |

Import As: Program (e Library

Import Name: |mbe~:| |

Target Path:  |[J] NucleoF401RE_PIR | |
New Program: onal |
| Update: #| Update all sub-libraries to the latest revision

[ Import ]| Cancel ‘

Now select your project (0) and New File (1 and 2) and write (in the box File Name)
main.cpp, see below the steps 0, 1, 2, 3, 4.

mbed /NucleoF401RE_F

'D Nev.'. B Import Save save All | [¥] Compile ~ | @ Commit ~ (%) Revisions ~ L] Help
New Program... ¢ | | Program: NucleoF401RE_PIR
7] Mew Folder...
’ Mame Size | Type Medified
omaticGate_withRT = ; ;
— oy mbed Library Build moments ago
2 AUREL-RTX-MID_L

[ 34_NUCLEOL152RE_AutomaticGate_withAl
3E_NUCLEOL152RE_and_AUREL-RTX-MID_M Create new file o
CRC16

Mucleo_L152RE_blink_led Create new file
I _J Mucleo_L152RE_CancSC0_Test_IO Use this form to create a new file with .cpp or .h extensions X
- i

L

@ Please specify file name

¥ @ MuclecF401RE_printf File Name: |main.cpp 3 |
NuclecF401RE_pwm This file will be created created in /NucleoF401RE_PIR

NucleclL053RE

Nucleol053R8_blink_led 4 " oK Il Cancel

MucleclL053R8_ModuloSTM-SublGhzVerdl
A riscleal N5IRR ModilaSTM-Suh1 Gheem?
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Now you must have something like below.

mbed /MNucleoF401RE_PIR

P new v ) Import Save sawe All | [¥] compile v | @ commit v %) Revisions |« N | [0 Help ST Nucleo F401RE 4
Program Workspace < | { program: NucleoF401RE_PIR Program Details
B[] My Programs Name

Size | Type Modified ‘
0.0kB CfC++ Source File moments age

1A_NUCLEOL152RE_AutomaticGate_withRT| B mainc Summary M—
B_NUCLEOL152RE_and_AUREL-RTX-MID_L N Na NucleoF401RE_PIR

- —ane s - ©) mbed Library Build moments ago me e —
A_NUCLEOL152RE_AutomaticGate_withAL Created 13 minutes ago
E_NUCLEOL152RE_and_AUREL-RTX-MID_M Last Modified 13 minutes ago

RC16 Last Built Never
ucleo_L152RE_blink_led URL nfa
ucleo_L152RE_CancSCO_Test_IO

Revision no revisions
2y time
Status uncommitted changes

/ /A The documentation is out of date

=% Update @ Publish (%) Revisions

If there is the sentence:
/& The documentation is out of date

Please click on it to update all.
At the end you must see something like below.

mbed /NucleoF401RE_PIR
‘D New v {7 Import Save Save All | | £] Compile v | @ Commit v (%) Revisions | «) ~ | [ Help ST Nucleo F401RE 4*
e R
Program Workspace < | { Program: NucleoF401RE_PIR Program Details
B[] My Programs Name

Siz2 | Typs Modified

y . Summary | Build
1A_NUCLEOL152RE_AutomaticGate_withRT [[] maincpp 0.0k8 C/C++SourceFile  moments ago

1B_NUCLEOL152RE_and_AUREL-RTX-MID_L

- Na NudleoF401RE_PIR
3A_NUCLEQL152RE_AutomaticGate_withAL £} mbed brary Build 2L minutes ago c m:ed 3:C mut o

' - i rea minutes ago
3B_NUCLEOLL5ZRE_and_AUREL-RTX-MID_M Last Modified 34 minutes ago
CRC1e Last Built Never
Nucleo_L152RE_blink_led

URL nfa
Nucleo_L152RE_CancSCO_Test_IO Revision no revisions
NucleoF401RE display time Status uncommitted changes

=% Update (@] Publish (%) Revisions
Description
M vy

NucleoL053RE_blink_led

To summarize:
We are created a new project for NUCLEO_F401RE named NucleoF401RE_PIR.

Now we want to use the Blue Push Button to Turn ON and Turn OFF the Green LED
presents on the NUCLEO_F401RE board.

Flow diagram

while(1)

Led OFF
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For do this write, in the main.cpp, the below lines.

#include "mbed.h"

DigitallIn mybutton(PC_13);
DigitalOut myled(PA_5);

int main()

{
while(1)
{
if (mybutton == 0) // Button is pressed
myled = 1;
else [/ Button is NOT pressed
myled = 0;
}
}
mbed /MuclecF401RE_PIR/main.cpp

FyNew v Tyamport | bl save I save &l | (%) compile v | @ Commit v (%) Revisions | v o« | #h | & | N\ | [ Help

Program Workspace < | B main.cpp
E‘ My Programs - 1 #include "mbed.h"
1A_NUCLEOL152RE_AutomaticGate_withRT 5
1B_NUCLEOL152RE_and_AUREL-RTX-MID_L 3 Digitalln mybutton{BC_13);
34 _NUCLEOL152RE AutomaticGate_withAL 4 DigitalCut myled(FR_5);
3B_NUCLEOL152RE_and_AUREL-RTX-MID_M 3
CRC16 _ int main{)
Nucleo_L152RE blink_led ; ! el
Nucleo_L152RE_CancSCO_Test_IO : ‘{‘ el
NuclecF401RE_display_time 10 if {mybutton == 0} // Button i3 preased
= [ MucleoF401RE_PIR 11 myled = 1;
main.cpp * 12 else // Buttcn is NOT pressed
{2} mbed 13 myled = 0;
@ NuclecF401RE_printf 14| ]

Compile and download to NUCLEO-F401RE the .bin file generated.
See here how to download the .bin file to the NUCLEO boards.

Now if you press the Blue Button the Green LED goes ON, otherwise the Green LED is
OFF.
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Memory
mBed link
There are three type of memory that are:

FLASH

This is the non-volatile memory that primarily stores the program's instructions, and also
any "constant" data values.

In general, you only read from this memory, and it is only written when you download new
code to the mbed.

RAM
This is the volatile memory that is the working data space for storing all variables whilst the
program is running. In C, this is static variables, the heap, and the stack.

EEPROM
Some microcontrollers have special non-volatile memory that can be erased and written byte for byte
rather than in blocks or sectors. This memory is typically used by the application to store special data or

configuration.
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Variables

Variables are normally stored in RAM area and are global or local.

Global variables are defined before the main loop, see below.

int x = 5;
int main()
{
}
Local variables are defined in a specific function, see below.
int Tst()
{
int x = 5;
}
Variable CONST

If for some reason you have data that is fixed (such as a lookup table), you'd be much
better off making sure the compiler can allocate it in FLASH to save valuable RAM
space.

For do this there is the keyword: const

to tell the compiler that the variable will never be changed and in this way the variable is
stored in Flash area.

const int x 5;
int main()

{
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Debug using the printf via Virtual Com port (USB)

mBed Serial Com link

Up to now on NUCLEO boards, for debug your programs you must use printf.
To do this is very easy, follow the steps below.

First define the Virtual Com port to redirect the printf.
On NUCLEO boards | suggest to use the declaration shown below.

Serial pc(SERIAL_TX, SERIAL_RX);
By default the Virtual Comm configuration is:
9600-8-N-1 FlowControl None

Now you can use the printf to send to your PC the data you want. On PC | suggest to use
TeraTerm. Below there is an example.

#include "mbed.h"

/1 Initialize a pins to perform Serial Communication for receive
/'l the result of the printf on PC (USB Virtual Com)

/1 I suggest to use TeraTerm on PC.

/| TeraTerm configuration must be: 9600-8-N-1 FlowControl None
Serial pc(SERIAL_TX, SERIAL_RX);

DigitalOut myled(LED1);
int main() {
pc.printf ("RTC example\n");
/| Set RTC time to 16 December 2013 10:05:23 UTC
set_time(1387188323);
pc.printf("Date and time are set.\n");
while(1) {
time_t seconds = time(NULL) ;

pc.printf("Time as a basic string = %s", ctime(&seconds));

myled = Imyled;
wait(1);
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My examples that use USARTs

« How to use USART2 on NUCLEO-L152RE and Mbed

* How to use USART2 and USART1 on NUCLEO-L152RE and Mbed

* My mBed examples are here

Printf %c, %d, %X, %f, %e, \n, \r, etc

Reference are here.

specifier Output Example
dori Signed decimal integer 392
u Unsigned decimal integer 7235
o Unsigned octal 618
X Unsigned hexadecimal integer 7fa
k3 Unsigned hexadecimal integer (uppercase) 7FA
f Decimal floating point, lowercase 392.65
F Decimal floating point, uppercase 392.55
e Scientific notation (mantissa/exponent), lowercase 3.9285e+2
E Scientific notation (mantissa/exponent), uppercase 3.9265E+2
E Use the shortest representation: %= or %f 392.55
G Use the shortest representation: 2E or %F 392.55
a Hexadecimal floating point, lowercase -@xc. 98 Fep-2
A Hexadecimal floating point, uppercase -BX¥C.99FEP-2
C Character a
s String of characters sample
p Pointer address b3eaeaea
Mothing printed.
n The corresponding argument must be a pointer to a signed int.
The number of characters written so far is stored in the pointed location.
% A % followed by ancther % character will write a single % to the stream. (%

The reference are here.

= 0 (newling)

w Nt (tab)

= Y (vertical tab)
= f (new page)

= b (backspace)

= 1 (carriage return)
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USART functions

mBed Serial Com link

Public Member Functions

Serial (PinName tx, PinName rx, const char *name=NULL)
Create a Serial port, connected to the specified transmit and receive pins.

void baud (int baudrate)
Set the baud rate of the serial port.

void format (int bits=8, Parity parity=SerialBase::None, int stop_bits=1)
Set the transmission format used by the serial port.

int readable ()
Determine if there is a character available to read.

int writeable ()

Determine if there is space available to write a character.
void attach (void(*fptr)(void), IrgType type=RxIrq)

Attach a function to call whenever a serial interrupt is generated.
template<typename T =
void attach (T *tptr, void(T:*mptr){void), IrgType type=Rxirq)

Aftach a member function to call whenever a serial interrupt is generated.
void send_break ()

Generate a break condition on the serial line.

void set flow_control (Flow type, PinName flow1=NC, PinName flow2=NC)
Set the flow control type on the serial port.

Write a message to a device (for example PC) at a 19200 baud

#include "mbed.h"
Serial device(SERIAL_TX, SERIAL_RX);
int main() {

device.baud(19200) ;
device.printf("Hello World\n");
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Provide a serial pass-through between the PC and an external UART
#include "mbed.h"

Serial pc(SERIAL_TX, SERIAL_RX); /1 This is USART2 tx, rx
Serial device(PB_6, PA_10); /1 This is USART1 tx, rx

int main() {
while(1) {
if(pc.readable()) {
device.putc(pc.getc()); // Get from PC and
/1 Send to USART1
}
if(device.readable()) {
pc.putc(device.getc()); // Get from device (USART1)
/1 and Send to PC

Click here to go on top — pg.22


http://www.emcu.it/

By: www.emcu.it v.1.5.5 Enrico Marinoni

List of the mBed functions

mBed manual

Analog 1/0
* Analogln - Read the voltage applied to an analog input pin
* AnalogOut - Set the voltage of an analog output pin

Digital 1/0

* Digitalln - Configure and control a digital input pin.

* DigitalOut - Configure and control a digital output pin.

* DigitallnOut - Bi-directional digital pins

* BuslIn - Flexible way to read multiple Digitalln pins as one value

* BusOut - Flexible way to write multiple DigitalOut pins as one value

* BusInOut - Flexible way to read/write multiple DigitalinOut pins as one value
* Portln - Fast way to read multiple Digitalln pins as one value

* PortOut - Fast way to write multiple DigitalOut pins as one value

* PortInOut - Fast way to read/write multiple DigitalinOut pins as one value
* PwmOut - Pulse-width modulated output

* Interruptin - Trigger an event when a digital input pin changes.

Timers

» Timer - Create, start, stop and read a timer

* Timeout - Call a function after a specified delay
* Ticker - Repeatedly call a function

* wait - Wait for a specified time

* time - Get and set the realtime clock

Digital Interfaces

* Serial - Serial/lUART bus

» SPI - SPI bus master

» SPISlave - SPI bus slave

* |12C - I?C bus master

* |2CSlave - I12C bus slave

* CAN - Controller-area network bus

Real-time Operating System
*» mbed RTOS

File System
* LocalFileSystem - Using the mbed disk as storage from within a program
» SDFileSystem - Using the mbed disk as storage from within a program
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UsSB
* USBDevice - Using mbed as a USB Device -USBMouse - Emulate a USB Mouse with
absolute or relative positioning
o USBKeyboard - Emulate a USB Keyboard, sending normal and media control
keys
> USBMouseKeyboard - Emulate a USB Keyboard and a USB mouse with absolute
or relative positionning
o USBHID - Communicate over a raw USBHID interface, great for driverless
communication with a custom PC program
> USBMIDI - Send and recieve MIDI messages to control and be controlled by PC
music sequencers etc
> USBSerial - Create a virtual serial port over the USB port. Great to easily
communicate with a computer.
> USBAudio - Create a USBAudio device able to receive audio stream from a
computer over USB.
> USBMSD - Generic class which implements the Mass Storage Device protocol in
order to access all kinds of block storage chips

* USBHost - Using mbed to act as USBHost ©\USBHostMouse - Receive events from a
USB mouse

o USBHostKeyboard - Read keycode-modifier from a USB keyboard

o USBHostMSD - Read-write a USB flash disk

o USBHostSerial - Communicate with a virtual serial port

> USBHostHub - You can plug several USB devices to an mbed using a USB hub

Networking

» Ethernet - Ethernet network °Ethernet Interface
o TCP/UDP Socket API
o TCP/IP Protocols and APIs
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Digital In

mBed Digital In manual

Public Member Functions

Digitalln (PinName pin)
Create a Digitalln connected to the specified pin.

Digitalin (PFinName pin, PinMode mode)
Create a Digitalln connected to the specified pin.

int read ()
Read the input, represented as 0 or 1 (int)

void mode (PinMode pull)
Set the input pin mode.

int is_connected ()
Retumn the output setting, represented as 0 or 1 (int)

operator int ()
An operator shorthand for read()

Define an Input Pin connected to a specific Pin
Syntax:
DigitalIn Name(Pin);

The Pin must be the name shown in the Blue Labels in the fig.1
Name is as you want.

Example:

DigitalIn mybutton(USER_BUTTON) ;

The USER_BUTTON is a Blue Button present on NUCLEO boards.
Example:

DigitalIn IN1(PA_10);

To define the PullUp, PullDown, PullNone, the syntax is:

Name .mode (Pul1_Mode) ;

Example
mybutton.mode (PullUp) ;
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Complete example is below

#include "mbed.h"
/1 By www.emcu.it

/'l Hyperterminal configuration
/1l 9600 bauds, 8-bit data, no parity

Serial pc(SERIAL_TX, SERIAL_RX);

DigitalIn mybutton(PA_10);
DigitalOut myled(LED1);

int main() {
mybutton.mode (PullUp) ;
while(1) {

if (mybutton == 0)

{ /] Button is pressed
myled = 1;
pc.printf("Button is PRESSED\n");
wait(0.2); // 200 ms

}

else
myled = 0;
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Digital Out

mBed Digital Out manual

Public Member Functions

DigitalOut (PinName pin)
Create a DigitalOut connected to the specified pin.
DigitalOut (PinName pin, int valug)

Create a DigitalOut connected to the specified pin.

void write (int value)
Set the output, specified as 0 or 1 (int)

int read ()
Return the output setting, represented as 0 or 1 (int)

int is_connected ()
Return the output setting, represented as 0 or 1 (int)

DigitalOut & operator= (int value)
A shorthand for write()

operator int ()
A shorthand for read()

Define an Output Pin connected to a specific Pin
Syntax:
DigitalOut Name(Pin) ;

The Pin must be the name shown in the Blue Labels in the fig.1
Name is as you want.

After the declaration of the output pin, is possible to setitto 1 or to 0.
See the example below.

Example:
DigitalOut Rele(PA_8);

Rele = 1; // The output pin named Rele is set to 1
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NOTE:
To invert the status of the DigitalOut pin the syntax is:

Rele = !Rele

A complete Example

#include "mbed.h"
DigitalOut myled(LED1);

int main()

{
while(1)
{
myled = 1; // LED is ON
wait(0.2); // 200 ms
myled = 0; // LED is OFF
wait(1.0); // 1 sec
}
}
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ADC

mBed ADC manual

Public Member Functions

Analogin (PinName pin)
Create an Analogln , connected to the specified pin.

float read ()
Read the input voltage, represented as a float in the range [0.0, 1.0].

unsigned short read_u1ie ()
Read the input voltage, represented as an unsigned short in the range [0x0, OxFFFF].

operator float ()
An operator shorthand for read()

Define an Analog Input (ADC) connected to a specific Pin.
Declaration:
AnalogIn Name (Pin);

The Pin must be the name shown in the Blue Labels in the fig.1
Name is as you want.

Example

AnalogIn Ana_In1(A0);

After the declaration of the analog pin you are able to read an analog value.
Example

unsigned Tong value = 0;

value = Ana_In1.read_u16();
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Complete example for NUCLEO_ L152RE is below.

/11

/1 By www.emcu.it

/| Tested on NUCLEO_L152RE
11

#include "mbed.h"

AnalogIn analog_value(A0Q); /1 Analog InPut
DigitalOut myled(LED1); /| Digital OutPut
Serial pc(SERIAL_TX, SERIAL_RX); /| Default USART is: 8N1 NO FlowControl

[] Variables =--- - - - oo oo oo meememeoaoo -
uint16_t meas = 0;
float_t Result_V = 0;
float_t MinStepRes = 0;

// ATTENTION

/'l The two value below, must be changed in according to the Vcc and ADC
/'l resolution
float_t Valim
float_t ADCres

3300; // This is the supplay voltage of ADC (or MCU)
4096; // This 1is the ADC resolution that in this case si 12Bit
// A11 NUCLEO boards use an ADC with 12bit resolution

=T i L= B e e
/| Calculate the corresponding acquisition measure for a given value in mV
#define MV(x) ((OxFFF*x)/3300)

int main()

{
pc.printf("\n\r\n\rSTART program\n\r");
while(1)
{
/'l Read the analog input value
meas = analog_value.read_u16();
if (meas > MV(1000)) // If the value is greater than 1000 toggle the LED
myled = !myled;
}
else
myled = 0;
/'l Convert meas in Volt and put it in Result_V
MinStepRes = (Valim / ADCres);
Result_V = ((MinStepRes * meas))/1000;
/'l Display the result via Virtual COM
pc.printf("Meas == %d -> Volt == %f\n\r", meas, Result_V);
wait(0.8); // 800 ms
}
}
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Electrical connections of the potentiometer to NUCLEO-L152RE

Lys

.augmented

Nucleo L152RE
Arduine Headers

AuTioN| g IFCEIS o IETACE
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If you run on PC the TeraTerm you must see something like below, during the
rotation of the potentiometer.

TeraTerm configuration must be:

© COM45:9600baud - Tera Term VT
9600-8-N-1 Fle Edit Setup Control Window Hel
FlowControl None ile it Setup antro indow elp

STHRT program

4092 —> VYol
4089 —> Vol
4069 —> Vol
3628 -> Vol
3358 —> VYol
2892 —> VYol
2500 —> VYol
2158 > Vol
19711 —> VYol
1886 —> VYol
1867 —> Vol
1587 > Vol
1126 —> VYol

296111
294360
(218241
922949
698975
. 329980
014160
. 138623
087964
919482
004175
218589
907178

e it i e i e o i
1 1 1 | 1 1 Y | A VA | ||
L 1 1 | {1 1 | |y /A | A ||
@I—“I—“I—“I—“I—“MMMMLOUJDJ

801 —> VYolt == 0.645337
293 -> Volt == 0.477159

407 -> VYolt == 0.327905
105 > Uolt == 0.084595

2 > Yolt =
-> VYolt
-> Yolt
-> Yolt
-> Yolt
-> VYolt
-> Yolt
-> Yolt
-> Yolt
-> Yolt
> VYolt
-> Yolt
->» Yolt
-> Yolt
> VYolt

PO = o = OO @ WML

S

001611
001611
002417
001611
001611
002417
. 000000
001611
002417
002417
. 000806
002417
. 0008806
002417
001611
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DEBOUNCE

When a switch is pressed, there is a period of time in which the electrical connection
"bounces" between open and closed.

It is important to choose good Debounce Time for filtering the digital input noise.
Normaly the Deboundance Time must be from 5 to 30mS.

™t ;}r"""""" o e o e . B B e B B B B B B B B T B B B B B B ] T

U I I B B B B BN RN AN B R

Typically there are two methods employed to debounce a switch that are:
« using timer and interrupt to test the state of the switch
* using polling method to test the state of the switch

In the example below the use the polling method.
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#include "mbed.h"
/1l By www.emcu.it
/1l see: http://www.emcu.it/NUCLEOevaBoards/NUCLEOevaBoards.html

/'l Hyperterminal configuration
/1 9600 bauds, 8-bit data, no parity, 1 stop bit
Serial pc(SERIAL_TX, SERIAL_RX);

DigitalIn mybutton(PA_10);
DigitalOut myled(LED1);

int main()

{
mybutton.mode (PullUp);
while(1)
{
if (mybutton == 0)
{ /! Button is pressed, we do the delay for Debounce
wait(0.2); // Wait 200 ms for debounce
if (mybutton == 0)
{
myled = 1;
pc.printf("Button is PRESSED\n");
}
}
else
myled = 0;
}
}
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INTERRUPT

mBed Interrupt link

| started from this link to develop my Interrupt custom functions that are below.
The functions below are tested on NUCLEO-L152RE.

Function for flashing a led.

#include "mbed.h"

Timeout to1;
DigitalOut myled(LED1); /'l This LED is on NUCLEO-L153RE

#define DLYFlash 0.5
void IntFlash(void);

int main()

{
to1.attach(&IntFlash, DLYFlash);
while(1)
{
}
}

void IntFlash(void) {
myled = !myled;
to1.detach();
to1.attach(&IntFlash, DLYFlash);
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Sometimes it is necessary flashing a led to highlight an operation and stop the
flashing at the end of the operation.
The function below does this.

void IntFlash(void) {
if (ONOFF_Flashing == ON)
myled = !myled;
else
myled = 0;
to1.detach();
to1.attach(&IntFlash, DLYFlash); // this Tline reload Interrupt
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The ONOFF_Flashing, enables or disables the OutPut my1ed.
A complete example is below.

#include "mbed.h"

Timeout to1;

// This LED is on NUCLEO-L153RE
DigitalOut myled(LED1);

// This is Blue-Button and is on NUCLEO-L153RE
DigitalIn BlueButton(USER_BUTTON) ;

#define DLYFlash 0.2
#define OFF 0

#define ON 1

int ONOFF_Flashing = OFF;
void IntFlash(void);

int main()

{
to1.attach(&IntFlash, DLYFlash);
while(1)
if (BlueButton == 0)
ONOFF_Flashing = ON;
else
ONOFF_Flashing = OFF;
}
}

void IntFlash(void) {
if (ONOFF_Flashing == ON)
myled = !myled;
else
myled = 0;
to1.detach();
to1.attach(&IntFlash, DLYFlash); // this Tline reload Interrupt
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How to use PIR sensor (Digital Infrared Motion Sensor Board)
and NUCLEO (F401re)

This is a simple example that show the way to use the low cost PIR board (Digital Infrared
Motion Sensor) and NUCLEO board.
The SW below is tested on NUCLEO-F401RE.

I'm used a low cost PIR sensor board (< 3$ - see on Internet to find it).

- SENS + - TIME +

n.,:. —trl r""h l'l- "v |
| ! I l

LH
(-
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Fin | Status Mode Comments
1 L» Unrepeatable trigger mode
1 H Repeatable trigger mode duration adjustment by potentiometer
Vs
Object Detection
332V} — — —
TIME

0’01‘“ ————————————

v

TIME (duration) depend of the value of the TIME trimmer.
Power supply of the sensor is 5V.

The PIR board and NUCLEO board connections are below.
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‘YI
lite.cugmented
Nucleo FA01RE Enabled

Arduino Headers

USER_BUTTON

Serinll TX
S&iale RX
Seriall TX

123 500
[Fle i a
12C3 504

Configure the trimmer as show below.
SENS medium
TIME minimum

- SENS + - TIME +
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The SW for mBed is below.

/1

// By www.emcu.it

/1l Feb.2015

/'l Tested on NUCLEO-F410RE
/1

#include "mbed.h"

DigitalOut myled(LED1);
Digitalln Sensore(PA_10);

int n=0;

int main()
{
/'l Delay for waiting the PIR stabilization (30 sec.)
for (n=0; n<30; n++)

{
wait_ms(1000) ; /'l 1sec delay
myled = !myled; /1 Blinking LED1
}
myled = 0; /1 LED 1is OFF
while(1)
{
if (Sensore == 1)
{
myled = 1; /1 LED1 is ON
wait_ms(20000); // LED1 stay ON for 20 sec
}
else
myled = 0; // LED is OFF
}
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How to use the DS18B20 on the NUCLEO-F334R8 and
see the results on the PC

Temperature measurement made using an NUCLEO-F334R8 and DS18B20

The source code of this example is available here.

The connections are shown below

Lys

[ augmentad

Nucleo F334R8 Enabled
Arduino Headers

=4

cocmm——

Frant view

DE1AEM

i @ s

GHD

A =l o e R

R

IE ?

SEEEL
SR TR

The USART parameters are:

Baud Rate: 9600
Data: 8

Parity: NONE

Stop: 1

Flow Control: NONE
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How to use this example

Connect the DS18B20 to the NUCLEO-F334R8 board.

Connect the NUCLEO-F334R8 to the PC.

On the PC, run the TeraTerm and see the result that must be similar to my result
shown below.

I

Temperature

Temperature 1
Temperature ]

Temperature

Temperature 1

Temperature 1
Temperature 1
Temperature 1
Temperature 1
Temperature 1
Temperature 1
Temperature 1

~ COM146:9600baud - Tera Term VT
File Edit Setup Control Window Help

Temperature :
Temperature

Celsius/Centigradi
Celsius/Centigradi
Celsius/Centigradi
Celsius/Centigradi
Celsius/Centigradi
Celsius/Centigradi
Celsius/Centigradi
Celsius/Centigradi
Celsius/Centigradi
Celsius/Centigradi
Celsius/Centigradi
Celsius/Centigradi
Celsius/Centigradi
Celsius/Centigradi
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Temperature control based on:
NUCLEOQ-F334R8
DS18B20
RELAY module
LCD1602 shield (for more info see here)

The source code of this example is available here.

The connections are shown below

LCD 1602 shield

;‘.
: -
NUCLEO-F334R8 i AR :
\. 8 - ."' %
e e ¥
"’ - - 1 ' 1 i i L ]
Frant vievs ; b’ -t
DS . z ;
18B20 A0 .3
EX & 3
GND VCC 5V : “:%
DQ ] y E’i :
4 7K IE-:
| E-'LJ.
A1

RELAY module
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« DS18B20 is connected to A1
e RELAY is connected to A5

The USART parameters are:

Baud Rate: 9600
Data: 8

Parity: NONE

Stop: 1

Flow Control: NONE

How to use this example

Connect the NUCLEO-F334R8 to the PC.

On the PC, run the TeraTerm and see the result that must be similar to my result

shown below.

=

~ COM146:9600baud - Tera Term VT
File Edit Setup Control Window Help

21.500
22.000
1s = @
MaxTempError = 6.525
temperaturePREVIOUS = 21. 750
temperatureMAX 25.000
temperatureMIN 21.063

> 21.750 Centigrade/Centigradi

TEMPERATURE - is the actual ambient temperature, it is in Celsius degrees.

Celsius, historically known as centigrade.

tempON - if the ambient temperature is equal or minor (<=), the relay is turned on.
tempOFF - if the ambient temperature is equal or major (>=), the relay is turned off.

RELE' - is the status of the relay, 0 == OFF, 1 == ON.
MaxTempError - is a parameter calculated in this way:
MaxTempError = (temperature * MaxError) / 100;

If the new temperature measured exceed this value is not considered (is an error)

and the actual temperature is set to the temperaturePREVIOUS.

temperaturePREVIOUS - is the previous temperature measured.
temperatureMAX - is the maximum temperature measured
temperatureMIN - is the minimum temperature measured
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On the LCD1602 shield you must see something like below (Principal Menu).

T 21.75604RELEon 3

¥
T”””.EU'TW@I.HG&‘

T 21.750 - is the temperature in Celsius degree.

RELEon - means that the relay is ON

TM25.000 - means that the maximum temperature measured was 25.000 Celsius
degree.

Tm21.063 - means that the minimum temperature measured was 21.063 Celsius
degree.

For navigate in the menu there are two buttons available:
RIGHT —
LEFT «—

LCD backlight control from the Principal Menu:
Turn OFF by pressing the button DOWN
Turn ON by pressing the button UP

SetUp menu:
From the Principal Menu, for enter in the SetUp menu press the button LEFT.
You must see something like below.

Tm2B, Ba TH2E, 56

Fress LEFT butt.

Tm20.00 - is the tempON - if the ambient temperature is equal or minor (<=), the
relay is turned on.
TM20.50 - is the tempOFF — if the ambient temperature is equal or major (>=), the
relay is turned off.
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After the pressure of the LEFT button you are in the page for configure the TempMin
(tempON).

In other words, now you have the possibility to configure the minimum temperature to
control the turn on of the relay.

If the temperature measured is <= of the TempMin the relay is turned on.

TemrMin 21.56
UF DOWN RIGHT

UP — increase the TempMin of 0.1
DOWN - decrease the TempMin of 0.1
RIGHT - go to next menu

In the last menu, see below, you do the same for the TempMax (tempOFF).

TemrMax 22.808
UF DOWN LEFT

Try to navigate inside the various menus.

LCD1602 shield DS18B20

NUCLEO-F334R8%. ° ..
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NUCLEO-F401RE + DS18B20 + Thermistor

The source code of this example is available here.

The connections are shown below

NUCLEQ-F401RE Enabled
Arduino Headers

&7

PC131, USER_BUTTON .

Frant vievw PWMIES

PWMITS1 '

DE1REM

1 2 3

GHD

PVMATIL
FAMIGTIN B

S PR EEEY

SEEEEEEE

T {0k}

047 uF

Iu IH

The USART parameters are:

Baud Rate: 9600
Data: 8

Parity: NONE

Stop: 1

Flow Control: NONE

How to use this example

Connect the DS18B20 and the Thermistor to the NUCLEO-F401RE board.
Connect the NUCLEO-F334RS8 to the PC.

On the PC, run the TeraTerm and see the result that must be similar to my result
shown below.
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*. COM149:9600baud - Tera Term VT = |- [E3a)
File Edit Setup Control Window Help

Device B returns 23.4380C
TC returns 23.3900C

Device B returns 23.438oC
TC returns 23.3830C

Device @ returns 23.438oC
IC returns 23.3860C

Device 0 is DS18B20
NTC is the Thermistor

NOTE:
Thermistor (NTC) value is 10K.
For calculate the temperature we use the Steinhart-Hart equation, see here.

ATTENTION:
Thermistor response, is not fully tested.
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How to use NUCLEO-F334R8 and..
Digital IN
CRC calculation
Conversion from DECIMAL to BINARY
USART1 and USART?2

The source code of this example is available here.

The connections are shown below

Lys

fe augmantad

Mucleo F334R8 Enabled
Arduino Headers

=

coemmn—— )
(]
o
[
ord
W)
PA_B
PE 10 ® *
Sy
PB_ S
FB_3
PR_10
FA_2
PA_3

The USARTs parameters are:

Baud Rate: 1200
Data: 8

Parity: NONE

Stop: 1

Flow Control: NONE
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How to use this example

If you press the Blue button (it is on NUCLEO-F334R8 board) you must see the
phrase:

Please release the Blue Button

After you release the button, you must see the status of Digital Inputs and the CRC
value.

If you press the: ? on your PC
you must see the status of Digital Inputs and the CRC value.

If you press the: E on your PC
you must see the status of Digital Inputs and the CRC value.

The results are shown below (we use TeraTerm).

. COMOG1200baud - Tera Tesm VT =8 Bl =
Fde Edt Setup Contrel Window Help

e release the BLUE Button
igital Input status are:

status

fa
Dind DinZ Dinl
{ 1 0

'L request, tn know the Digital Inputs Status
DinStatu:
Dind Dind Din? Dlnl

1 @ | 0
IHL related to Dind...1 == 5

- Send char. E (received from USB VirtualCOM PC-USARTZ) to USART1 B
- If there is a jumper from PB_G to PA_10, wou will see the Dind...1 status + CRC
R¥ char. E from USART1

- PC request, to know the Digital Inputs Status
Dinstatu fa
Dind Dind DinZ Dinl
1 ] 1 ]
CRC related to Dind. ..
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LINUX and mBed + Nucleo Boards

I'm using LUBUNTU that is a derivation of UBUNTU.

Lubuntu use the LXDE (Lightweight X11 Desktop Environment) that is a free desktop
environment with comparatively low resource requirements.

This makes it especially suitable for resource-constrained personal computers such as old
netbooks or system on a chip computers.

I'm using Firefox Browser Web for access to mBed without problems.

For programming the Nucleo board it is only necessary to drag and drop the .bin file on
the NUCLEO board icon, see below.

] mBed

File Modifica Visualizza Segnalibri Vai Strumenti Aiuto

[#] € + » A |@|/home/enrico/mBed

Risorse + Nome

Bl Scrivania [5) NucleoL053R8_ModuloSTM-Sub1GhzVer03_full.zip

(@ cestino | | NucleoL152RE_read_analog_value_NUCLEO_L152RE.bin
[@ Applicazioni [ ] Nucleo_L152RE_blink_led NUCLEO_L152RE.bin
NUCLEO A

B bDocumenti

For using Virtual Com for debugging (printf) there are a loot of free programs available
under Linux i.e., PuTTY, moserial Trminal, GtkTerm, etc.

My prefered Terminal Emulation is GtkTerminal.

Below the setup page of GtkTerminal.

— Configuration - + X
Serial port
Forkt: Baud Rate: Pariky:
Jdev/ttyACM1 v | 9600 v none i
Biks: Stopbits: Flow control:
8 i 1 s none =
P Advanced Configuration Options
v OK X Cancel
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Below there is the output of the GtkTerminal used for monitoring the Analogin (ADC)
example explained here.

GtkTerm - /dev/ttyACM1 9600-8-N-1 =i

File Edit Log Configuration Controlsignals WView Help

/dev/ttyACM1 9600-8-N-1 DTR RTS CTS
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LINK

+ mBed API

* Fast and Effective Embedded Systems Design: Applying the ARM mbed is
here.

Regarding interrupts, their use and blocking

mBed home page

General sw

Library, provides the C/C++ software platform and libraries to build your
applications

* Mbed compiler

+ C++ Basics

» Extra tutorials concerning mBed and Nucleo Boards
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