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§ Cortex®-M7 E

STM32 i1s more than a CPU I

TFT-LCD controller
and MIPI®-DSI
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CAN, I°C



http://www.st.com/stm32f4

'STM32H7
* STM32F2 STM32F4 STM32F7 Up to 3224 CoreMark
398 CoreMark 608 CoreMark 1082 CoreMark Up to 550 MHz
. 120 MHz Cortex-M3 || 180 MHz Cortex-M4 | 216 MHz Cortex-M7 Cortex-M7
High 240 MHz Cortex-M4
Performance
'STM32G0 STM32G4 @
142 CoreMark 569 CoreMark
64 MHz Cortex-M0+ 170 MHz Cortex-M4
. STM32F0 STM32F1 STM32F3 @
Mainstream 106 CoreMark 177 CoreMark 245 CoreMark @ Optimized for
48 MHz Cortex-M0 72 MHz Cortex-M3 | 72 MHz Cortex-M4 mixed-signal applications
STM32L4+ STM32U5
409 CoreMark 651 CoreMark
120 MHz Cortex-M4 160 MHz Cortex-M33
'STM32L0 STM32L1 STM32L4 STM32L5
Ultra-low- '
75 CoreMark 93 CoreMark 273 CoreMark 443 CoreMark
power 32 MHz Cortex-MO+ 32 MHz Cortex-M3 80 MHz Cortex-M4 110 MHz Cortex-M33
i ——
162 CoreMark 216 CoreMark
48 MHz Cortex-M4 64 MHz Cortex-M4
48 MHz Cortex-M0+ 32 MHz Cortex-M0+
@ Cortex-Mo+
Radio co-processor

Product
line

* ART Accelerator™

+ SDIO

* USART, SPI, PC

* PS + audio PLL

* 16.and 32-bit timers
* 12-bit ADC (0.41 ps)
* True Random Number

512Kto

Advanced lines

100 | 2ea [am % N “ . §
180 | At | =8| s . ‘ .
10 | 198K® | 265 | . . .
Foundation lines
100 | ZBXO | 15 . 3 g
168 | S12K0 |40 | . .

168

512Kto

1024 K

192

Generator
* Batch Acquisition Mode
* Low voltage 1.7t0 3.6V
* Temperature:
* -40°Cto 125°C

Product

Note: 1. Link Power Management

RUN current
(na/MHz)

STOP current
(na)

Access lines

FSMC (NOR/

PSRAM/LCD)

support

84 128Kto | upto | Downto Downto Down to :
512K | 96 | 128 | 10 | 3
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100 [ S0K® | g2 |Dosi) Domn ) sea
2579
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100 | 26Kto | jog | Downto |Downto g q, .
512K 100 | 12
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Down to
512Kto Down to ' Down to .
100 | Sopak | 26| 412 | 1 |38 e +LPW
4 _ 3,651 '
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2. The same devices are also found with embedded HW AES encryption (128/256-bit)




STM32 Tools

° H ard W are Devel o p m e nt TO o I S macS® isauademarkoﬂprlggmmdinmeUS andomevcount:
== Windows ) &
«  STM32 Nucleo boards . S
® STM32 DISCOVG ry kItS Inltmllzatrm code
Cube ;
« STM32 Eval boards Embedded software for STM32 @
Examples and demos
» STM32 Docs sy
D h Available for all STM32 MCUs and MPUs
atas eet STM32L Series STM32F Series STM32G Series STM32H Series STM32W Series STM32MP Series
° W U 4 L4+ L5 FO F1 F2 F3 F4 F7 GO G4 H7 wB MP1*
Reference Manual

Note -* avaitable for Cortex-M4 side only

« STM32CubeMX

* Graphical tool
» Easy configuration of STM32 microcontrollers —
peripherals All-in-one STM32 development tool

« C code generation, compliant with STM32 MCU
TrueSTUDIO-STM32

« STM32CubelDE B
+ sTM32 U
« C/C++ development platform — .’, CubelDE
« Code generation, compilation, and debug for STM32 Cui;eMx

‘— microcontrollers
> /4
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* Developing your own board

« Using existing STMicroelectronics

boards

e STM32 Nucleo boards
« STM32 Discovery Kkits

« STM32 Eval boards

7
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Board

Custom

ST-Link
No

STM32 boards

ARDUINO connector | Display

STM32 Nucleo

Yes (V2.1/V3)

STM32 Discovery

Yes (V2.1/V3)

STM32 Eval

Yes (V2.1/V3)




STM32 Nucleo Structure

&

Mini
« Each Nucleo board is based on one of the @
STM32 MCU product lines [ ST-LINK/V2-1 ]
« Two types of extension resources :

SWD

« Arduino Uno v3 connectivity.

« Morpho headers for easy access to all MCU
peripherals.

 Integrated ST-LINK/V2-1 debugger and
programmer :
* supports drag-and-drop flash programming.

« can target on-board STM32 or external STM32-
based application.

Morpho extension headers
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Arduino connector
Arduino connector
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http://gnbproject7mms.gnb.st.com/mcdmktg/regions/ecosystem/Ecosystem%20Branding%20Visuals/module_NUCLEO_STM32.png

STM32 Nucleo key assets

Flexible board power supply

Through USB or external source

L0 Integrated ST-Link/V2-1
S Mass storage device flash programming )
2 push buttons, 2 color LEDs
( Direct access to all STM32 1/Os: )
. through Morpho extension headers )

Simply expose the whole STM32 portfolio to the communities
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http://gnbproject7mms.gnb.st.com/mcdmktg/regions/ecosystem/Ecosystem%20Branding%20Visuals/module_NUCLEO_STM32.png

Enlarging the STM32Nucleo family to cover whole STM32 portfolio

Flexible board power supply :
through USB or external source

Integrated ST-Link/V2-1:
drag & drop device flash programming

A hm . i
i One STM32 Microcontroller

A Arduino Uno connectors

Nucleo-32 ———
STM32 with 32 piis Arduino Nano connectors

/ ’
' ' ST Zio connectors: easy add-on
| l ST morpho extension :

' direct access to all mcu I/Os

STM32 complete product range from ultra-low power to high performance

7
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http://gnbproject7mms.gnb.st.com/mcdmktg/regions/ecosystem/Ecosystem%20Branding%20Visuals/module_NUCLEO_STM32.png

Examples of Nucleo Expansion boards

Motion & environmental BLE Power management Motor drive Audio amplifier
SEnsors Wi-Fi LED boost Actuator OpAmp
Proximity sensor Sub-GHz
Microphone NFC
/ Motion &
= Environmental

Sensors

Pr(;ximity '& Light WiFi 802.11 bfg/n f— = K : i//
) LED driver Motor driver Sy & ;
K sensor : 4 Secunty/

For more information on STM32 Nucleo expansion boards:htip://www.st.com/en/ecosystems/stm32-nucleo-expansion-boards.html
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http://www.st.com/en/ecosystems/stm32-nucleo-expansion-boards.html
http://gnbproject7mms.gnb.st.com/mcdmktg/regions/ecosystem/Ecosystem%20Branding%20Visuals/module_NUCLEO_STM32.png

Outline

« Updater settings and manage
embedded software packages

* Create new project (standalone MCU
or board)

* Pinout Q'

Embedded software for STM32

 Peripheral configuration ooy

Middleware components
Hardware abstraction layer
Available for all STM32 MCUs and MPUs

 Clock tree

STM32L Series STM32F Series STM32G Series STM32H Series STM32W Series STM32MP Series

W L1 4 4+ L5 FO F1 F2 F3 FA4 F GO G4 H7 WB MP1*

* NVIC configuration
« Additional Software

* Project generation

K 'l 16-Nov-22 System Development with STMicroelectronics 12
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| Create new project

SE“SG&E File Window Help © oy < Ly

Existing Projects New Project Manage software installations

MCUSs selector

R t O d Project:
S Tl Check for STM32CubeMX and embedded software packages. .

| need to :
Dotara. 100 =— CHECK FOR UPDATES
Last modified date - 27/10/2020 10:36:5! Start My project from MCU
FW.i ACCESS TO MCU SELECTOR Install or remove embedded software packages
Joc =

INSTALL / REMCWE

Last modified date - 15/09/2020 15:51:06

Start My project from ST Board

Stand Alone.ioc

. ACCESS TO BOARD SELECTOR
Last modified date - 09/07/2019 10:44:15
iew€OTIPISZ] Setings.ioc Start My project from Example
p—— Last modified date - 23/06/2020 12:31:27
ACCESS TO EXAMPLE SELECTOR
Board Selector Stand Alone.ioc Partner

SIL ASIL ClassB Pwa;n;
R R R
eady eady eady E-:i

Last modified date - 12/07/2019 15:02:46

 H HIH HH

Other Projects

with STM32 and STM8 Yl

‘ 'l 16-Nov-22 System Development with STMicroelectronics 16
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Create new project — MCUs selector

Link to Documentation and web page

[ New Project from a MCU/MPU x
MCU/MPU Selector = r g
MCUMPU Filters \
@ E’ O Features Block Diagram Docs & Resources E' Datasheet [ Buy E—b Start Project
of RS S
You can filter MCUs with: Pt umber 7y | STMIZF4 Series
Core > STM32 Dynamic Efficiency MCU, Arm Cortex-M4 core with DSP and FPU, up to 512 Kbytes of Flash memory,
¢ Part Number 84 MHz CPU, Art Accelerator
Serles ’ Unit Price for 10kU (USE): 2.745
« Core Active - @
Line > Product is in mass production Board: NUCLEQ-F401RE = |LOFPG4
H >
° Series Package The STM32F401xD/XE devices are based on the high-performance ARM@Cortex® -M4 32-bit RISC core operating at a frequency of up to 84 MHZ. Its Cortex®-M4 core features a
Floating point unit (FPU) single precision which supports all ARM single-precision data-processing instructions and data types. It also implements a full set of DSP instructions and a
. Other ? memory protection unit (MPU) which enhances application security.
° L| nes The STM32F401xD/E incorporate high-speed embedded memories (512 Kbyles of Flash memory, 96 Kbytes of SRAM), and an extensive range of enhanced 1/Os and peripherals
Peripheral > connected to two APB buses, two AHB buses and a 32-bit multi-AHB bus matrix.
. All devices offer one 12-bit ADC, a low-power RTC, six general-purpose 16-bit timers including one PWN timer for motor control, two general-purpose 32-bit timers. They also feature
° Pel’l phera|S standard and advanced communication interfaces.
Features
e ..
MCUs/MPUSs List: 201 items Display similar items T Export
—_m-i-:i
7 I —— SIM32F407.. Active UFQFPN4E 384 kbytes Y6 kbytes 84 MHz '
pud STM32F401... Active 2.384 WLCSP49 384 kBytes 96 kBytes 36 84 MHz
7 STM32F401CE STM32F401... Active 2639 UFQFPN43 512 kBytes 96 kBytes 36 84 MHz
pud STM32F401RB STM32F401... Active 1.979 LQFP&4 128 kBytes 64 kBytes 50 84 MHz
%4 STM32F401RC STM32F401... Active 2235 LQFP&4 256 kBytes 64 kBytes 50 84 MHz
¥r STM32F401RD STM32F401. . Active 249 LQFP&4 384 kBytes 96 kBytes 50 84 MHz
%4 STM32F401RE STM32F401... Active 2745 LQFP&4 512 kBytes 96 kBytes 50 84 MHz
1% 4 STM32F401VE STM32F401. . Actfve 232 UFBGA100 128 kBytes 64 kBytes 81 84 MHz
%4 STM32F401... Active 2.32 LQFP100 128 kBytes 64 kBytes 81 84 MHz
g STM3ZEA01VC STM32F401. Actfve 2575 UFBGA100 256 kBytes 64 kBytes 81 84 MHz
%4 STM32F401... Active 2.575 LQFP100 256 kBytes 64 kBytes 81 84 MHz
g STM3ZE401VD STM32F401. Actfve 2831 UFBGA100 384 kBytes 96 kBytes 81 84 MHz
%4 STM32F401... Active 2831 LQFP100 384 kBytes 96 kBytes 81 84 MHz
] QTRAITFANA Drtia 2 NRR LIFRA4NN E1D kRyvdae OF kRwvtas 21 24 MH=

‘ 'l 16-Nov-22 System Development with STMicroelectronics 17
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Create new project — Board selector

Link to Documentation and web page

[ New Project from a MCU/MPU ‘ X
VIC Board Selector ample o ar

¢Board Filters

[Ea E; O Features Large Picture Docs & Resources El Datasheet [ Buy [S» start Project
!

Commercial | V‘ ¢y [ STM32F4 Series
Part Number

CLEO-F401RE STMicroelectronics NUCLEO-F401RE Board Support and Examples
Vendor >

Active Part Mumber : NUCLEO-FA01RE Unit Price (US§):13.0
Type b Productis in mass production Commercial Part Mumber - NUCLEO-F401RE Mounted Device - STM32F401RETx

Check/Uncheck All

[ Discovery Kit The STM32 Nucleo-64 boards provide an affordable and flexible way for users to iry out new concepts and build prototypes by
[ Evaluation Board choosing from the various combinations of performance and power consumption features, provided by the STM32 microcontroller. For
the compatible boards, the external SMPS significantly reduces power consumption in Run mode.
YOU Can fl Iter BoardS Wlth . O The Arduino™ Uno V3 connectivity support and the ST morpho headers allow the easy expansion of the functionality of the STM32
. O Nucleo open development platform with a wide choice of specialized shields.

The STM32 Nucleo-64 board does not require any separate probe as it integrates the ST-LINK debugger/programmer.
[ Nucleo-144 The STM32 Nucleo-64 board comes with the STM32 comprehensive free software libraries and examples available with the

° Part Number - STM32Cube MCU Package.
o Vendor » Nucleo-64

O Boards List: 4 items 1 Export

. Tvpe - | Overview x|  CommercilPartho |  Type  X|  MarketingStatus x|  UnitPrice(s$) _ X] __ Mounted Device %]
yp MCU/MPU Series v

° MCU SeI’IeS Check/Uncheck All | - [ICLEG RewE Hcleo st Aot e

[J STM32F0

[ 8TM32F1

0 y* 4 NUCLEO-F410RB MNucleo-64 Active 13.0

[ 8TM32F3

STM32F4

O 1* 4 NUCLEQ-F411RE Nucleo-64 Active 13.0

[ STM32G0

[ STM32G4

O & M FN-FAARRF Khiclanfd Artiva 14 1 STMATEAARDET

‘ 'l 16-Nov-22 System Development with STMicroelectronics 18
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Pinout & Configuration
Clock Configuration
Project Manager
Tools

Lys

life.augmented

m STM32CubeMX Untitled: ST

STM3?2 r’ File

CubeMX

Categories
System Core >
Analog >
Timers >
Connectivity >
Multimedia >
Computing >
Middleware >

CubeMX view

2F40TRETx NUCLEO-F401RE - *

Window Help

Loy - G7

Untitled - Pinout & Configuration GENERATE CODE
e s s

Clock Configuration Project Manager Tools

v Software Packs ~ Pinout

{F Pinout view === System view

Sy
TCK

B1 [Blue PushButtan]
RCC_0SC32 N
RCC_0SC32_0UT

™S

RCC_OSC_IN

I
RCC_OSC_OUT Rl
NRST
PCO
PCl

PC2
PC3

STM32F401RETx
LQFP64

USART_TX

IHEEH EHHEEEE
= =
@ I a W o4 al ]
16-Nov-22 System Development with STMicroelectronics 19



Pinout & Configuration view

F40TRETx NUCLEO-F401RE - x

m STM32CubeMX Untitled: ST
sz O File Window Hel (s n oy k L
CubeMX P W3 N /4
ntitled - Pinout & Configuration GENERATE CODE

Clock Configuration Project Manager Tools

~ Software Packs nol

t
| £F Pinout view System view I
| q 1
| I : b
1
: System Care > 1 % é |
| Analog > 1 1
. 1 1! 1
Peripherals ' == 1 |
I 1!
- - 1 Connectivity > 11 - I
CO nfl g u ratl O n I 1 : B1 [Blue PushButtan] i :
I Mubimedia ’ : | RCC_OSC32_IN . ™S |
. |
S e Ctl O n I Computing 5 : : RCC_0SC32_0UT (el :
1 ]
1 Middleware > 11 RECOSCIN ' I
I 1 : RCC_0SC_OUT gl :
! ; NRST .
1 . MC
| ! - MCU pinout
I 1! .
| T PG I t
. ! = . section
1
: " PC3 X
I 4 vssA STM32F401RETx :
| |
| i : LQFP64 :
: 11 1
| 11 1
| 11 USART_TX 1
| 11 1
1 ol @f 2 w 1
| % sEEE - "
I i z T !
1 11 ! = 1
I 11 < g I
| 1 3 o 1
| 1 g 1
| 11 1
1
| i @ I a b 4 S I .
:_ _____________ T . L L L f e e e e e e D e e ¥ ¥ f f i ff f f f i i i i i i m--=====o— A !

‘ 'l 16-Nov-22 System Development with STMicroelectronics 20
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Peripherals Configuration section (set parameters)

[ STM32CubeMX Untitled*: STM32F401RETx NUCLEO-F401RE

-
sTMz2
CubeMX

File Window Help

From the Peri pherals Config u ratio n STM32F401RETx - NUCLEO-F401RE
section, the user can select the

peripherals from a list and configure

Pinout & Configuration

al ]

Categories | A-=Z

Clock Configuration

v Software Packs v Pinout

TIM1 Mode and Configuration 4
Mode

»

Slave Mode ‘D\sable

th . h I d . d f th System Core > ‘ - }
Trigger Source |Disable ~ .
e pe”p eral modes reql,”re OI’ e Analeg > Clock Sauce [l Gock = Penpheral
b Timers - Channell |Disab\e ~ ‘ .
appllcatl(_)n. STM32CubeMX assigns _ - - | mode selection
and configures the pins accordingly. ——— ~]
M2 Channeld |Disab\e ~
TIM3 Combined Channels |Disable /
TiM4 : -
M5 [ Activate-Break-input
TIMg O Use Cleal ce
mito 1 XOR actvatir
[1 One Pulse Mode
1 Connectity ’ Configuration
Perlpheral Multimedia >
Se I eCtI O n Computing > & Falameier Settings | @ User Constants | @ NVIC Settings | @ DMA Settings
Configure the below parameters - ‘
Middleware > Ql:l @ ® o
~ Counter Settings
Prescaler (PSC - 16 bits value) 0
C Mad U M
sz:::[ P;ri:d (AutoReload Register - 16 bits val... 55p535 P e rl p h e ral
Internal Clock Division (CKD) Mo Division \
ottt Dt parameters
~ Trigger Output (TRGO) Parameters .
Master/Slave Mode (MSM bit) Disable (Ti it effect not delayed)
Troge Event Slecon Recet (UG o fom T EGR) setting
‘ 'l 16-Nov-22 System Development with STMicroelectronics 21
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MCU pinout section

o
=
i
i
[N

 TCK

— — pt —_ —

o [ o

B1 [Blue PushButton] PC']S-._'_.' VSs

For more advanced users, it is also

possible to directly map a peripheral coc cson [l s
function to a physical pln using the Chlp RCC_0SC32_0UT (el
view. The signals can be locked on pins Roo_050 N [
tO revent RCC_0OSC _OUT |[FghEas PA10
> . NRST PA9
STM32CubeMX conflict solver from oo e
moving the signal to another pin. et PC
PC2 pos |
PC3 Reset_State PCT
ADC1_INS
VSSA.. SEHECSIO0TRETX PCB
. e
PAD- GPIO_Input P64 PE14

GPIO_Output
GPIO_Analog PB13

USART_TX |Fasi e EEIIEONTSX#;; PB12

< S

[N [N

Pin functionality
assignment

"I 16-Nov-22
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VS5
DD
PA4

USART _Rx LS
LD2 [Green Led] [

System Development with STMicroelectronics 22



Peripherals Configuration section (set interrupts

Pinout & Configuration Clock Configuration
v Software Packs v Pinout
Q & NVIC Mode and Configuration :

Categories | A-=Z

Configuration

System

System Core hd
" Priority Group |[] bits for pre-emption priority 4. V| [ Sort by Premption Priority and Sub Priority I t t
DA Search l:l @ (& [ Show only enabled interrupts Force DMA channels Interrupts n e rru p S
IWDG
Mon maskable interrupt 0 .
Hard fault interrupt 0
WWDG Memory management fault ]
Pre-fetch fault, memory access fault 0
N Undefined instruction or illegal state 0 0
I nte rru ptS Analog System service call via SWI instruction 0 0
T y Debug manitor 0 0
M - imers Pendable request for system sernvice 0 0
CO nflguratlon $ Time base: System tick timer 0 0
RTC PVD interrupt through EXTI line 16 O o 0
TIM1 Flash global interrupt O o 0
RCC global interrupt O o
I:m TIM2 global interupt 0 o 0
TIMS USART2 global interrupt O o 0
TIMa EXTI line[15:10] interrupts O o 0
TIMA0 FPU global interrupt O o 0
TIM11
Connectivity >
Multimedia >
Computing > H H H H
Interrupts list Interrupts Preemption and sub priority
Middleware > H H H
activation settings

O Preemption Priority l:l Sub Priority l:l

‘ 'l 16-Nov-22 System Development with STMicroelectronics 23
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Hello World on uart (1/2) I

 On CubeMx, check Parameter
Settings values for Usart2

Anslog >
Timers >

Connectivity
B =

12¢1

@ l2c2
12¢3
sDio

@ sPit
SPI2

TCK

USART1 B1 [Blue PushButtan]

USARTE RCC_0OSC32_IN ™S
USB_OTG_

— RCC_0OSC32_0OUT

RCC_OSC_IN

Multimedia >

RCC_OSC_OUT |l
Computing >
Middieware >
TS I I S S S S S . e
I

Configuration

Usart?

o I STM32F401RETx
© Basic Parameters LQFP64

Baud Rate 115200 Bits/s
Word Length 8 Bits (including Parity)
Parity None I
Stop Bits 1 USART TX
~ Advanced Parameters -
Data Direction Receive and Transmit i
I Over Sampling 16 Samples I E 4| g 5 5
&, H
L | | | | | | | | | [ ] E S
H
E &
a
|

Settings
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Hello World on uart (2/2) I

56 /* USER CODE BEGIN PEP */
57

58¢ _write( fd, * ptr, len) {|

59 HAL UART Transmit(&hwuart2, (uint8 t *) ptr, len, HAL MAX DELAY);
60 return len;

61 [

[0

e On STM32CubelDE:

* Define the _write function
/* USER CODE BEGIN 2 */ « Write the printf function
printf("hello\r\n");

Ly
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Led blinking, solution 1 (not precise) I

« On CubeMx, verify PAS5 is set as « Toggle the pin status
GPIO_output e Add a delay

[ R TR R

v aairany gy

/* USER CODE BEGIN 2 */

ol =| = .
= o] v = of =2f = = 2 LF =
mmmmm

mmmmmmmmmmm

/* USER CODE END 2 */

B1 [Blue PushButton] [FeiESs 3

RrRcc_0sc3z N [elEil ™S

/* Infinite loop */

/* USER CODE BEGIN WHILE */
while (1)

{

RCC_0sC32_0uT PC'\S-.._'

RCC_OsC_N |Zauiil

RCC_OSC_OUT |gakls
NRST
Pco
PCi
PC2

PC3

VS STM32F401RETx
— LQFP64

HAL GPIO TogglePin(LD2 GPIO Port, LD2 Pin);
HAL Delay(500);

/* USER CODE END WHILE */

PAD-

/* USER CODE BEGIN 3 */

PA1

USART_TX  |zae ]|

¥
EEE HBEEEREEEEE /* USER CODE END 3 */
?E(‘ |§|
i ] ¢
=] gl
| °
--I

Lys
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Led blinking, with timer and interrupt (1/2

Enable timer 10 and set its params « Enable the related interrupt

TIM10 Mode and Configuration

System Core > Activated

Analog >

1. Click Timers v
on TIM10 RTCA

TIM1
TIM2

s 2. Enable the flag

TIMa
TIM9

& TiM10

NVIC Interrupt Table Enahled F'reempt| on Priority Suh Priority
Tihatt TIM1 update interrupt and TIM10 global interrupt

Configuration

@ NVIC Settings

Connectivity v
. 3. Set params
@ 12c2
12C3
SDID
@ SPI
SPI2
SPI3
USART1 4, Open the NVIC
+ USART2 .
useTs : Settings and enable the
USB_OTG_FS Configuration i i
tim10 global interrupt
Muktimedia > & Paramater Settings
c : N Configure the below parameters -
omputing L L L & B 1
Middleware > Counter Settings
Prescaler (PSC - 16 bits value) 10000-1 I
I Counter Mode Up
Counter Period (AutoReload Register - 16 bits valu... 4200-1 I
I Internal Clock Division (CKD)
auto-reload preload Disable I

7
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55 /* USER CODE BEGIN PFP */

56

57 wolatile uint8 t time elapsed = 0;

58

59 /* USER CODE END PFP */

96
97
28
99

100
101

7
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/* USER CODE BEGIN 2 */

Led blinking, with timer and interrupt (2/2)

P

HAL TIM Base Start IT(&htim1®);

/

s

FRVES

262 /* USER CODE BEGIN 4 */

263

2648

265 {

266 if(htim == &htimie)

267 {

268 time_elapsed = 1;

269 }

270 }

271

272

273 /* USER CODE END 4 */
100
101
102
103
104
105
106
107
108
109
110
111
112

USER CODE END 2 */

HAL_TIM_PeriodElapsedCallback(TIM HandleTypeDef *htim)

113

J* US
/* In
J* US

while

i

}

ER CODE END 2 */
finite loop */

ER CODE BEGIN WHILE */
(1)

f(time_elapsed)

time_elapsed = 8;
HAL_GPIO TogglePin(LD2 _GPIO Port,

/* USER CODE END WHILE */

LD2 Pin);

Declare a global flag

Make the timer 10 start in interrupt
mode

Redefine a callback function related to
the elapsed time and set the flag

Manage the flag in the main loop



Led blinking, with PWM

STM32F401RETx
LQFP64

USART TX

o
<
o
& z
! N
it s
& = Slave Mode [Disable i

sysam..~ | Tigger Sure rsate HAL TIM PWM Start(&htim2, TIM CHANNEL 1);

- Clock Source  [Intemnal Clock
DMA

Channel1 [PYWM Generation CH1
Channel2 Disable
Channel3 Disable
Channeld[Disable

/* USER CODE END 2 */

GPIO
IWDG
NVIC
¥ RCC

1. Set PA5 as
TIM2_CH1

0O Cne Pulse Mode

3. Set channel 1 as

PWM Generation
Chi 5. In the c code, let the

timer 2 pwm start
Remember to remove all the

2' Enable Multimedia > references to LD2
Clock Source s+

© Paramster Seitings

ts 5
Middleware > le0nqure the below parameters -

Counter Settings
I Prescaler (PSC - 16 bits value) 0 I
Counter Mods Up
Counter Period (AutoReload Register - 32 bits value ) 84000000-1
Intemal Clock Diision (CKD) No Divsion
auto-reload preload Disable
I Trigger Output (TRGO) Parameters I
4 AdJ u St CO u nter Master/Slave Made (MSM bit) Disable (Trigger input effect not delayed)
. Trigger Event Selection Reset (UG bit fom TIx_EGR)
. / PWM Generation Channel 1 I
period and Pulse P moce 1
Pulse (32 bits value) 42000000-1
Val u es I Output compare preload Enable I
Fast Mode Disable
’l I CH Polarity High I
L I I N I D I D N D D D B - ‘
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Button Interrupt (1/2) I

1. Check the
PC13 pinis
set as
GPIO_EXTI13

B1 [Blue PushButtan]
RCC_OSC32_IN

RCC_0SC32_0UT

RCC_OSC_IN
RCC_OSC_OUT
nfiguration
@ NVIC | @ C ation
System C...™~ Priority Group [ Sort by Premption Priority and Sub Priority  [] Sort by intemupts names

DMA Search @ @) Show |available interrupts v Force DMA channels Interrupts

GPIO

WDG NVIC Interrupt Table Enabled|Preemption Priority{Sub Priority]

NVIC Non maskable interrupt

v RCC Hard fault interrupt

v ‘?VYV‘?DG Memory management fault
— Pre-fetch fault, memory access fault
Undefined instruction or illegal state
System senice call via SWI instruction
Analog >
Debug monitor
Pendable request for system senvice
Timers ~ a v

Time base: System tick timer

2. Enable the EXTI e andommon
- - RCC global interru|
line[15:10] interrupts g

TIM3 -
T4 USART2 global interruj

TIM5 EXTl lina[15:10] interrupts
TV FPU global interrupt
TIM10

TIM11

OO0 @@nd
cococococococococoocoocooo o
ccococococococococsoooo oo

Connectivity >

Multimedia >

d /4
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Button Interrupt (2/2) I

—_

46 /* USER CODE BEGIN PV */ * Declare a global flag

47 wvolatile uint8 t button pressed = 0;

- Redefine a callback function related to
333- HAL_GPIO_EXTI_Calllhack(uint16_t GPIO_Pin) the pressed bUtton and Set the flag

302 /* Prevent unused argument(s) compilation warning */

36 AH(EPIO_Pin = GPI0_PILD3) » Manage the flag in the main loop

305 button_pressed = 1;

2199 /* Infinite loop */

%119 /* USER CODE BEGIN WHILE */

111 while (1)

112 {

113 if(button pressed)

114 {

115 button pressed = 0;

116 printf("yes, you pressed a button!\r\n");
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