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HW and SW tools

HW:
 NUCLEO-F401RE

NUCLEO-F401RE

* Cortex-M4 + FPU, 84MHz
« 512-KB Flash, 96-KB SRAM

SW: + USB_OTG_FS SDIO
« KEIL Compiler
 CUBE MX

e STM32F4 HAL Library
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Introduction to CubeMX 1/3

CU BE :> Cub+e-MX

Cube
Library
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Introduction to CubeMX 2/3

Beote &8 9 &

+ MCU selector
« Pinout configuration
» Clock tree initialization

+ Peripherals and
middleware parameters | ., riect

« Code generation Load Project
Help
» Power consumption
calculator
WWW.EMCU.IT
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Introduction to CubeMX 3/3
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Clock Tree wizard
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CubeMX request update 1/2

The green arrow indicate that are presents some updates.

% STM32CubeMX Untitled*: STM32L476VGTx
File Project Pinout Window Help

G B EE & O [ KeepcurentSignalsPlacement @ o [ = @ < Find - | =,y =, [¥]Showuserlabel @ (7] -

Pinout | Clock Configuration I Configuration | Power Consumption Calmlator|

©

| L
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CubeMX request update 2/2

© 5TM32CubeMX Untitled™: STM32L476VGTx

"~ File Project Pinout Windowl Help 1 7 New Libraries Manager E= 1
[ B EH 5 dh T Hel F1 Bit @ & G |
o B %id . D I All Softwares and Firmwares Releases |
Pinout | Clack Configuration | Col ' About Alt+A E‘ F
4+ Install Patch Releases Information was last checked less than one hour ago. 3
[+ & LPUART1
ﬁh Check for Updates  Alt+C
- % OPAMP1 2 U\ Tnstall New Libraries Alt=U seal, Description Installed Version Available version
#- % OPAMP2 ;; nsta ew Lioraries i
G- % QUADSPT pl |UpEEE eGSRl STM32CubeMX Releases T
B % RCOC £
- & RNG [7] Software to configure and manage STM32 MCUs I 4 4.12.0 4,13.0
B % RTC B
- © SATL STM32CubeF7 Releases
Bl @ SAI2
- & SDMMCL B Firmware Package for Family STM32F7 L3.1 L3.1
Gl ® SPI1 N
&% SPI2 B Firmware Package for Family STM32F7 120 1.2.0
Bl % SPI3
F & SWPMI1 B Firmware Package for Family STM32F7 110 1.1.0
El & SYS
--Debug | Serial Wire Debug (SWD) - |Z B Firmware Package for Family STM32F7 1.0.0 1.0.0
----- [ system Wake-Up 1
,,,,, 7] System Wake-Up 2 STM32CubeF4 Releases
----- System Wake-Up 3
sy |:| . Firmware Package for Family STM32F4 1.10.1 1.10.1
----- [ System Wake-Up 4
""" [ system Wake-Up 5 M Firmware Package for Familv STM32F4 19.0 1.9.0 52
--Pawer Voltage Detector In | Disable - Technical Description
----- VREFEUF Mode | Disable -
[ % TIM1
[} & TIM2
[ % TIM3
G- TIM4 - b
MCUs Selection | Qutput From Local ... 3 Remowve Now Install Now :_
‘ Series Lines 4 T — TRrRTAR —IF
WWW.EMCU.IT
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CubeMX: Pinout configuration

» Signals can be set/moved directly from the pinout view

+ To see alternate pins for a signal Ctrl+Click on the signal, you can then
drag and drop the signal to the new pin (keep pressing the Ctrl key)

3. Move pin to new
position

2. Show alternative
positions

.EMCU.IT
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CubeMX: Clock tree

- Immediate
display of all
clock values

« Management of
all clock
constraints

« Highlight of
errors
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CubeMX: Peripheral and middleware configuration

» Global view of used
peripherals and
middleware

= Highlight of
configuration errors
+ Not configured
v OK

¥ Ermror

- Read only tree view on
the left with access to
IPs / Middleware
having no impact on
the pinout

6 11 11 June 2016 ‘,’:::-.-.m.gmmoﬂ

Pinout | Clock Confiauration| Configuraton | Bower Consumplion Calcudstor | D6 Edior

=-MiddieWares il
£ & FREERTOS
7] Erabled
B o WP
- |V Enabled
il
i 4 ADC3
h4: Set
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ING: S=t

£l o CANI
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@ & cam2
Shve Mode: Set

| e, |

(e

] S

[ »-v;

T:'C;;b
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4\ oot
DCMI:Slave 8 bitsEnbec
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- o ETH
ModeMII_STF Synchro
£ g\ e

AN o 7
l £ Y |
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CubeMX: GPIO Panel

% Pin Configuration
| anc3| cani [ canz| oM | EH | Fmc | uarT4 | usarT1|
Search Signals
55r.=."chr:‘ozr,'—,'=;- [} Show only Modified Pins
- Most of the GPIO | |
pa ra mete rs a re Set ; Pin I;ame : S|.gnal on Pin y GPIC.) mc:\de o GPIO pU“‘UD/RJ“-d. . Maximum output > < R Modiﬁed
b}r default to the PAS DCMI_DO GPID_MDDE_AF_PP  |No pullup and no pu... |Low ]
PAL0 DCMI_D1 GPIO_MODE_AF PP |No pul-up and no pu... |Low 0
CD rrect Val u e PES DCMI_D& GPID_MODE_AF PP |No pull-up and no pu... [Low [F
PES DCMI_D7 GPID_MODE_AF PP |No pullup and no pu... |Low ]
PD3 DCMI_D5 GPID_MODE_AF PP |No pull-up and no pu... Low |E
(PEO DCMI_D2 GPIO_MDDE_AF_PP  |No pull-up and no pu... |Low [
» You may wa nt to PE1 DCMI_D3 GPID_MODE_AF PP |No pulup and no pu... |Low [F]
n th PE4 DCMI_D4 GPID_MODE_AF PP |No pull-up and no pu... |Low ]
change ine
maximum output %
N
speed )
- You can select \
multiple pin at a time o
tD se t t h e same GPIO mode [GP1I0_MODE_AF_?P v
p ara mete r GPIO Pull-up/Pull-down i.No pull-up and no pull-down - }
Maxmum output speed LLOW - ‘;
| Group By IP [ Apply ] [ Ok ] [ Sooad ]

WWW.EMCU.IT
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CubeMX generate the code for some GUI 1/3

— # STM32CubeMX Untitled™ STM32L476VGTx

|

3 057

Pinout Window Help

Generate Code  Ctrl+5Shift+ G gp Current| Project Settings
Generate Report Ctrl+R awer Con

Project (|Code Generator

L‘x“ Settings ... Alt+P |‘

= OPAMPL Project Settings

& OPAMP2 Project Mame

# QUADSPI P1

@ RCOC Project Location

LS C:\ESEMPI-SWF 1wc),

@ RTC

-4 SLIE Toalchain Folder Location

% SAT2 C:\ESEMPI-SWF 1vc\P 1Y

@ SDMMC1

% SPI1 Toolchain / IDE

% SPI2 EVIARM

% SPI3 :

¢ SuPeL Mecu and Firmware Package

W SYS

e Mcu Reference

& TIM2 STM32L 470V GETx

W TIM3 Firmware Package Mame and Version

W TIM4 STM32Cube FW_L4V1.2.0

@ TIMS

@ TIM&

o TIM7

@ TIMB

% TIM15

% TIM1e

@ TIM17

W TSC
Gl & _ADTA 1

Ok ] [ Cancel

9 13 11 June 2016

WWW.EMCU.IT

—AVYNET

SILICA

An Avnet Company

Memec


http://www.emcu.it/index.html
http://www.emcu.it/index.html

CubeMX generate the code for some GUI 2/3

0 5TM32CubeMX Untitled™: STM32L476VGTx
Pinout Window Help

Ctrl+Shift+G
Generate Report Ctrl+R

] @g Generate Code

Settings ...
OPAMP1
OPAMP2
QUADSPI
RCC
RNG
RTC

Alt+P |‘

2D DD DDD DD
Lo

SDMMC1
SPI1
SPI2
SPI3

2D DDDD D DD DD D DD
= === = s = =
= =2 = =2 =2 2 2 Un 3
[ = R B T =z
=1
[y

TIM15
TIM16
TIM17
T5C

D DD

ep Current[ o T
ower Con

- Code Generator

STM32Cube Firmware Library Package
@ Copy all used libraries into the project folder

(") Copy only the necessary library files

() Add necessary library files as reference in the toolchain project configuration file

Generated files

[7] Generate peripheral initialization as a pair of '.c/.h' files per IP

Backup previously generated files when re-generating

Keep User Code when re-generating

Delete previously generated files when not re-generated

HAL Settings
Set all free pins as analog (to optimize the power consumption)

[] Enable Full Assert

3..
B

HADTA

Ok ] ’ Cancel
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CubeMX generate the code for some GUI 3/3

E main.c |

R e

L .

= W N

B I e e
$include "stm32£f4xx hal.h"

» Generation of all the C
initialization code

N MM NMN
m o W

$¢include "cmsis os.h"

¢include "lwip.h"

$include "usb_device.h"

/* Define structures */
ADC_HandleTypeDef hadcl;

D W

» Automatic integration with
partners toolchains

w N

s

/* USER CODE BEGIN 0 ¥/

DWW W W W N T
¥

» User code can be added in
dedicated sections and will be
kept upon regeneration

/* USER CODE END 0 %/
/* Private function prototypes —————————————-———————————--—-

static veoid SystemClock Config(veid);

static void StartThread(void ceonst * argument);
static void MX GPIO_Init(void);

static void MX ADC1l_Init(void);

static void MX NVIC Init(veid):;

Cenerated files

int main(void)
7] Generate peripheral initialization as a pair of .o k' fies per IP

[

i+

| Backup previously generated fies when re-generzting 3 /* USER CODE BEGIN 1 %/
47

[J] Keep Lizer Code when re-generating an e LYY

/] Delete previously generated files when not re-gernerated 45 /® MCU Com gl O e e e e e ittt e
50 /* Reset of all peripherals, Initializes the Flash interfa
51 HAL Init();
52 /* Configure the system clock */ -
< | . m 1 »

™
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CubeMX: Power consumption calculator

] J0C X

File Project Power Window Help

Clo

9 o

BeRER &5 k(I P

| Plnoutl Clock Configuration | Conﬁguration| Power Consumption Calculator |

P —— @ -Sequence Transitions checker
[ Load ] [ Save ] [ Delete ] [ Compare ] [] Enabled | Show log |
Series: STM32L0
Line: STM32L0x3
MCL: 5TM32L053C6Tx Sequence Table
Datasheet: 025844 _Rev4 Step Mode  Vdd Range/Scale Memory  CPU/Bus Freg Clock Config SrcFreq  Peripherals  Add. Current Step Current  Duration DMIPS  Volta... Ta... C..
RUN 3. RAM 4.0 MHz HSEBYP_4MHz PLL_OFF 4.0MHz  GPIOA GPL.. 3ms 3.812  Battery 850 Da...
parameter Selaction @ 2 RUN 3.0 FLASH 3.0 MHz HSEBYP_8MHz PLL_OFF [3.0MHz  |GPIOA GPL.. [OmA 1.77 mA 1ms 7.624  |Battery [85.0 |Da...
3 |sToP [3.0 |MoRange nfa loHz |LSE RTC_ONIWDG_O...|32.768 kHz [GPICA GPL... [0 maA 4 uA 00ms 0.0 [pattery [35.0 [Da... |
Ambient Temperature ("C): | 25 -
Vdd Power Supply (V): 3.0 -
Battery Selection @ . Display
’ Add ][ Delete ] ’ Duplicate ]| up | ’ Down ]| Undo | | Redo | [PIot'.NISteps v]’ Ext. Display ] )
12
Battery: Li-SOCL2(A3400)
— Results Charts
In Series: 14
= Consumption Profile by Ste
In Parallel: 14 < P Y P
= -
Capacity: 3400,0 mAh =
=
Self Discharge: 0.08 %/month =]
=
MNominal Voltage: 3.6V %
=
Max Cont Current: 100.0 mA ] \
=
Max Pulse Current: 200,0 mA 8
40 S =0 EE 60 65 70 73
Time (ms)
Information Not
nrer nHokes @ == TIcld by Step === Average Current
Help @
~Results Summary
Sequence Time | Ta Max 104 ms/85.0 °C Average Consumption 38.61 pA
Battery Life Estimation 9years, 1 month, 27 days & 11 hours Average DMIPS 4,75 DMIPS

6 16 11 June 2016 I,’ life ougrmented
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HAL library

AAL library

WWW.EMCU.IT
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HAL library — HAL == hardware abstraction layer

a@ Windows

................. Embedded software for STM32 + .+ cvvvevevvnnn.
Examples and demos

Middleware components
Hardware abstraction layer

- pRBDEENN G

Initialization code

WWW.EMCU.IT
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HAL lib rary The HAL library are here.

[ Evaluation boards Discovery boards Mucleo boards

Board Demonstrations

|

Middleware level examples

fﬁfé’?&"ﬁ’ﬁ% USB Graphics File system RTOS
& Polar SSL Host & Device STemWin FATFS FreeRTOS
Middleware

Low Layer Examples HAL + L1 Examples CMSIS

Low Layer Drivers —:i

Yy

WWW.EMCU.IT
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HAL library - LL now (June 2016) only available on L4

+ STM32Cube HAL & LL are complementary and covers a wide range of
applications requirements:

+ HAL offers high level and functionalities oriented APls, with high portability level
and hide product/IPs complexity to end user

» LL offers low level APIls at registers level, w/ better optimization but less
portability and require deep knowledge of the product/IPs specification

- The new Low Layer (LL) is offering the following services:
» Unitary static inline functions for direct register access (provided in *.h
files)
» One-shot operations that can be used by the HAL drivers or from application level.

» Independant from HAL and can be used in standalone usage (without HAL drivers)
« Full features coverage of the supported IP

* Init functions (provided in *_c files)
« compatible with Standard penpheral library

WWW.EMCU.IT
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HAL library - LL now (June 2016) only available on L4

/-

.

N

STM32 Register level
ACCESS

©

Backward
compatibility

e

Standalone LL layer in

separate files

@

HAL+LL

Application

Core Drivers

J/

(Internal)

6 21 11 June 2016 ‘,’:::L-.ﬂw'rm

==AVNET

Memec

S-SILICA

An Avnet Company


http://www.emcu.it/index.html
http://www.emcu.it/index.html

HAL library - LL now (June 2016) only available on L4

| LL drivers are located in the Src/Inc HAL Driver folders

R TV321 e L Drver
E][j Inc
- @m- Legacy
- stm32_assert_template.h

HAL

- [=] stm32ynx_hal.h
=] stm32ynx_hal_conf_template.h
-.[E] stm32ynx_hal_def h

- F| stm32ynx_hal_ppp.h
«..[=] stm32ynx_hal_ppp_ex.h
f=| stm32yroc_ll_bus.h
=| stm32yr_ll_cortex.h
= stm32ynx_|l_ppp.h
1= stm32ynx_ll_system.h

- o stm32yroc ll_ppp.c

6 22 11 June 2016 I'I ile.augmented
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HAL library - LL now (June 2016) onIy available on L4

-wmrrmn_
LL
Y&E Mo
(some of the Flash features need to
be handled in the MISC file to prevent
dependency with HAL when using LL
PWR driver)
EXTI Yes Yes
GPIO Yes Yes
DMAs Yes Yes
PWR Yes Yes
RCC Yes Yes
Cortex Yes Ma (some of the cortex features
added: MPU, SYSTICK, CPUID,
SLEELDEEF)
SYSCFG Yes Yes
ADC Yes Yes
SDADC Yes Yes
DAC Yes Yes
COMP Yes Yes
DFSDM Yes No
COPAMP Yes Yes
RTC Yes Yes
TIM Yes Yes
LPTIM Yes Yes
HRTIM Yes Yes
WWDG Yes Yes
IWDG Yes Yes
Cryptography CRC Yes Yes
CRYP Yes No
HASH Yes Mo
RNG Yes Yes
6 23 11 June 2016 ‘,’ lile.augmented A"'WE1
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HAL library - LL now (June 2016) only available on L4

Peripherals (IPs) STM32Cube Support

HAL LL
Basic Connectivity [2CISMBUS Yes Yes
UART/USART/ILPUART Yes Yes
SWEPMI Yes Yes
SPINZS Yes Yes
SDMMC{SDIO) Yes Mo
CAN Yes Mo
CEC Yes Mo
Advanced Connectivity USB-FS-Device Yes Mo
USB-OTG-F3/HS Yes Mo
Ethemet Yes Mo
MDIOS Yes Mo
Interface FSMC{FMC) Yes Mo
LCD"Glass" Yes Mo
LTDC Yes Mo
D3l Yes Mo
DMAZD Yes Yes
JPEG Yes Mo
DCMI Yes Mo
QsPl Yes Mo
SPDIF-IN Yes Mo
SAl Yes Mo
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HAL library — LL now (June 2016) only available on L4

HAL vs. LL usage

» To cohabitate the HAL with the LL, user has to be aware about some
HAL concepts.

» Main constraint is when the LL overwrites some registers that the
content is mirorred in the HAL handles.

» The Low Layer drivers cannot be automatically used with the HAL for
the same peripheral instance: mainly can’t run concurrent process on
the same IP using both APls, however sequential use is allowed.

» The low layer drivers can be used without any constraint with all the
HAL drivers that are not based on handle objects (RCC, Cortex,
common HAL, flash and GPIO)

* The LL is intented to be used in expert mode (high knowledge on
STM32 hardware aspect)
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HAL library - Where to find examples ready to use ?

@7@4 . » Computer » 0S(C:) » STM_CORTEX » STM32-CUBE » L4 » STM32Cube FW_L4 V130 » Projects

el

R e

. CDC_Standalone *

J CustomHID_Standalone
, DFU_Standalone

; HID_Standalone

; HID_Standalone_BCD

; HID_Standalone_LPM

; MSC_Standalone

Organize - Include in library « Share with - Burn Mew folder || EEPROM
% Favorites Mame B Date modifid Ju FatFs
B Desktop |, STM32L4766G_EVAL 2/02/2016 1 W FreeRTOS
‘5] Recent Places |\ STM32L476G-Discovery 2250272016 & AP
& Downloads | STM32L476RG-Nucleo 2210220161 4 STemWin
J= Box Sync L WIN3E2 22/02/2006 1 TouchSensing
¥ Dropbox £ STM32CubeProjectsList.htm 27/01/2016 1| USB_Device IS
|1 USB_Host
il Libraries . Applications E] Release_Motes.html
@ Dacuments . Demonstrations
o' Music . BExamples 1. ADC *
[ Pictures \. Templates || BSP
B videos | CAN
L COMP
1M Computer | Cortex
& 05 (C) | CRC
| CRyP
'?! Metwork |, DAC
1M [TCUSZINBOTES |\ DFSDM
18 YODAFOME |, DMA
| FLASH
L FMC
| GPIO
| HAL
L SWPMI
L TIM
L TSC
| UART
L WWDG

E] Release_Motes.html

| &
1K
|| readme. bt

J EWARM
. Inc
; MDE-ARM

. Sre

SWASTM32
True5TUDIO

; ADC_AnalogWatchdeg
; ADC_DMA_Transfer *
, ADC_DualModelnterleaved

) ADC_OwerSampler

, ADC_Regular_injected_groups

J ADC_RegularConversion_Polling
) ADC_Sequencer

1. EWARM

L Inc

1. MDE-ARM

W Src

Lo SWAsTME2

L0 TrueSTUDIO

| readme.txt
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Start new project

New Project
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. Run CubeMX too| mmmm—)

* Start neW prOj eCt | > New Project
« Click “New Project” desktop Load Project
shortcut, or | velp

* Go to “Menu->File->New Project”

o Filter:
« Series: STM32F4
* Line: STM32F401
« Package: LQFP64

o Select: STM32F401RE :

T EEEEEE|

m=|=m

0ol

a
o0

-mEE

A0

(] ]

WWW.EMCU.IT
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Configure debug interface

© 5TM32CubeMX Untitled™: STM32F401RET:
File Project Pinout Window Help

EoBRE &5

Finout | Clock Configuration I Configuration I Power Consumption Calculator

Go to Pinout

Ll 55 STO-EME

settings
- & SPIL T
-- W SPI2 S¥E_ITME-SWEHO
w0 SPI3
2{e svs
: é----Debug Serial Wire Debug (SWD) v]
= YSiem vake-Up
= D ——

Under SYS B
peripheral select
SWD interface i

\_

L 1
Series Lines Mcu Package Required Peripherals
STM32F4 STM32F401 STM32F401RETx LQFP&4 Mone
STM32F4 STM32F401 STM32F401RCTx LOFP&4 Mone
STM32F4 STM32F401 STM32F401R0Tx LQFP&4 Mone
|’§ STM32F4 STM32F401 STM32F401RETx LQFPG4 Mone

_— An Avnet Company
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“ STM32CubeMX Untitled*: STM32F401RETx
File Project Pinout Window Help

e =)
Finout | Clock Configuration | Configuration | Power Consumption Calculator
G- % ADCIL -
CRC
I2C1
1202
123
1252
1253
IWDG
RCC
--High Speed Clock {HSE) | Disable -
-Low Speed Clock (LSE) | Crystal/Ceramic Res... w -|

----- [ EETEr CIock Cotpat 1

#8888 e 8 e

m

----- [[] Master Clock Cutput 2 : STMIZF4HIRETx
----- [ Audio Clock Input (I125_CKIM)

[ & RTC

[ % SDID

- % SPIL

[ % SPI2

MCUs Selection | UUHJUtl

Series Lines Mcu Package Required Peripherals
STM32F4 STM32F401 STM32F401RETx LOQFPE4 Mone
STM32F4 STM32F401 STM32F401RCTx LOFFE4 Mane
STM32F4 STM32F401 STM32F401RDTx LOFPE4 Mone
|’§STM32‘F4 STM32F401 STM32F401RETx LOFPE4 Mone

==SANET" SILICA
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Configure GPIO for LED toggling

Configure LED pin as GPIO_Output

LD2
L
| 2 1 R31
I 510
Green

STM32F401RETx
LaFPE4

nding T oIdo [

==AYNET =SILICA

_— Memec An Avnet Company
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Clock configuration

o STMEZCubeMX plioct STMBZFOIRETx
File Project Cleck Configuration Window Help

BoRUHB 4G5 aqfoc 00 WP G

Pinout| Clock Configuration | Configuration | Pawer Cansumption Calculator |

RTC Clock Mux

HSE HSE_RTC

Inpast frequency
KHz L5I
LSIRC @
o HCLK to AHB bus, core,
- L 32 To IWDG (KHz) Lt memaory and DMA [ MHz)
32 KHz
HSI RC System Clock Mux /1 “ To Cortex System timer (MHz)

HEI

16 MHz AHE Prescalel  HCLK (MHz)

24 1 24
B4 MHz max

® r“JI 84 |r—cu( Cortex clock (MHz)
SYSCLK (MHz)
»

HEE

APB1 peripheral clocks {MHz)

PLL Source Mux == = @ APB1 Timer clocks (MHz)
HSI
Enabls G33 APB2 peripheral clocks (MHz)
Input frequency /8 - X B4 vh‘[ f2 v]—
5 M =N e

APB2 timer clocks (MHz)

476 MHz 4 - =.|-| 42 48MHz clocks (MHz)
Main PLL

e

I25 source Mux

WWW.EMCU.IT
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CubeMX generate the code for some GUI 1/3

© 5TM32CubeMX Pl.oc 5TM32F01RETx

File Clock Configuration Window Help

3 @ Generate Code  Ctrl+5hift+G | =y = |
pi 2 g Generate Report Cirl+R Jower Consu
1% Settings ... Alt+P
I |
0> ® nuen G ... PR SoANET STSILICA
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WWW.EMCU.IT

CubeMX generate the code for some GUI 2/3F4

Aﬂleject Clock Configuration Window Help
HL @3 Generate Code  Ctrl+Shift+G |, == o /% 8k - 9 & - O
Pinc L] Generate Report Ctrl+R =
— - - =1
5 Settings ... Alt+P Project | Code Generator | Advanced Sethng5|
Settin Project Settings
Project MName
Input frequency |P1 |
LSE|
Project Location
KHz LS RO |C:‘,DernoF401 ” Browse ]
32 KHd Toolchain Folder Location
. |c:\DemoF 4011} | =
- Toolchain { IDE —
re [] Generate Under Root '
MDK-ARM V5
Ed
Input frequency (Cther Toolchains (GPDSC)
x HSE|
4-26 MHz Mcu and Firmware Package I
Mcu Reference
|STM32F401RETx | i
Firmware Package Name and Version H
Inga ecqsency |STM32Cube FW_F4V1.11.0 |
12 m []_ ks
MHz
oo ] [ canl |
{MHz) MCO2
|

O © e KYJ oo ==AVNET ~-SILICA
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CubeMX generate the code for some GUI 3/3 V!

= §TM32CubeMX pl.ioc STM32F401RETx

File m Clock Configuration Window Help

[ @ Generate Code  Ctrl+5hift+G |, NN W WL ST
EQ Generate Report Ctrl+R © Project Settings

R Setings..  Aker [proa] o Gererator | advnced et

[E]]

Settin STM32Cube Firmware Library Package
@ Copy all used libraries into the project folder
I _
nput frequency (71 Copy only the necessary library files
LSE]
() Add necessary library files as reference in the toolchain project configuration file
KHz

L=l RO
- Generated files B

32 KHz|

HEL R || Generate peripheral initialization as a pair of \.c/.h' files per P -
- Backup previously generated files when re-generating

16 MH Keep User Code when re-generating -

Delete previously generated files when not re-generated

HAL Settings -

Input frequency Set all free pins as analog (to optimize the power consumption) .

x5 1] HisE

4-26 MHz -
Template Settings
Select a template to generate customized code =
Input frequency
12,288 [ g
MHz

Ok ] ’ Cancel

{MHz) MCO2 T‘n«
| o
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CubeMX generate the code 1/3

© 5TM32CubeMX Pl.ioc: STM32F401RETx
Project| Clock Configuration Window Help

—>
dfﬁ"*

Pinc

S

(0
=
s

Generate Code

Generate Report Ctrl+R

Settings ...

Ctrl+Shift+G § =, = & & @

I

(Generate source code based on user settings |

Alt+P

9 36 11 June 2016 I'I le.augmented
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RTC Elu-:k_lr*’l

I

-

s

s

-

 Code Generation

The Code is successfully generated under C:/DemoF401/P1

Close |

-
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CubeMX generate the code 2/3

\_) v| ok Computer » 05(C) » DemoR401 » P1 »

Organize = Include in library - Share with - Burn Mew folder
Mame

. Drivers

| = Inc ] Pl.U"l"DptI L4 C\DemoF401\P1\MDK-ARM\PL uvprejs - pVision

. MDE-ARM * &) P1.uvprojx M

NSdad|» @ |
S EBEe | 8w

File Edit View Project Flash Debug Peripherals Taols

s

SVCS  Window  Help

| JE | mcameontis [ R @@ e 0 o &

EFIN R A ]

W Sre || startup_str32fd01xe.s s . 1) mainc
=% Project: P1 15l
mxprﬂj ect 542 P 2 A —
i [ Application/MDK-ARM B ¥ Fils Name main.e
4 * Description Main program body
. cmsis
Pl s Al B
L SO [ Drivers/STM32Fdsc HAL Driver G .
=871 Application/User 7 * COPYRIGHT (c) 2016 STMicroelectronics
[ stm32fasec_hal_msp.c e -
E] * Redistribution and use in source and binary forms, with or without medification,
0 main.c 10 “ are permitted provided that the following conditions are met:
[0 stm32fanite 11 = 1. Redistributions of source code must retain the above copyright notice,
[ Drivers/CMSIS 12 - this list of conditions and the following disclaimer.
13 * 2. Redistributions in binary form must reproduce the above copyright notice,
18 * this list of conditions and the following disclaimer in the documentation
15 ® and/or other materials provided with the distribution.
16 = 3. Neither the name of STMicroelectronics nor the names of its contributors
17 = may be used to endorse or promote products derived from this software
18 * without specific prior writven permission.
13 -

AT
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CubeMX add code for flashing LEDs

68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85 [
86
87
88
89
a0

92
93
94

/* Reset of all peripherals, Initializes the Flash interface and the Systick. */

HAL Init();

/* Configure the system clock */
SystemClock Config():

/# Initialize all configured peripherals #/
MY GFIO Init();

/#* USER CODE BEGIN 2 #*/

/#* USER CODE END 2 #*/

/#* Infinite loop */

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

{

/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

HAL GPIO TogglePin(GPIOR, GPIO FIN 5);
HAL Delay(200);

}
/* USER CODE END 3 #/

6 38 11 June 2016 I,’ life ougrmented
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CubeMX compile and debug - 1/3

L2 C\DemoF4014P1\MDK-ARMYPL uvprojx - uVision

File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help
N d@| »+ @]9 o« | BB MM EE/E/E|B RCAmonf [ 5 | @ ¢
= 158 m M| dhE & % d
Project n ] main.c
=% Project: P1 68
[]53 Pl L] /% Reset of all peripherals, Initializes the Flash i
3 Application/MDK-ARM 70 | HRL Init(};
71
@ cmsis 72 /* Configure the system clock */
[ Drivers/STM32Fdo HAL Driver 73 SystemClock Config();
25 Application/User T4
ij stm32fdie_hal_msp.c 75 /% Initialize all configured peripherals #*/
. 76 M¥ GPIO Init():
[ Lj main.c 77 - -
L] stm3zfdc it.c 78 /* USER CODE BEGIN 2 */
3 Drivers/CMSIS 78
80 /% USER CODE END 2 */
81
82 f* Infinite loop */f
83 /* USER CODE BEGIN WHILE =/
84 while (1)
85 {
g6 /% USER CODE END WHILE =/
87
88 /% USER CODE BEGIN 3 #*/
89 HAL GPIO TogglePin (GPIOR, GFIO PIN 5);
20 HAL Delay(200):
91 - }
a2 /% USER CODE END 3 */
3
94
K | O . | i
[i£] Project @B-:--:-ks {} Fundti...| 04 Templ... < LLL}

Build Output

compiling system stm32f4xx.c...

linking —

Program S5ize: Code=4032 RO-data=452 RW-data=8 ZI-data=l1l024
"P1YPl.axf" - 0 Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:19

T
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CubeMX compile and debug - 2/3

L2 C\DemoF4014P1\MDK-ARMYPL uvprojx - uVision
File Edit View Project Flash Debug Peripherals Tools SVCS  Window  Help

MA@ ¢ @]9 o @ | B @M MN| EEE/E|® rcumeony [« 5 @0 @ 4
‘SR Ee W M| dhE & % d
Project n ] main.c
=¥ Project: P1 &2
5@ Pl L] /% Reset of all peripherals, Initializes the Flash i
3 Application/MDK-ARM i HRL Init():
71
’ CMSIS 72 /* Configure the system clock */
[ Drivers/STM32Fdo HAL Driver 73 SystemClock Config();
25 Application/User T4
ij stm32fdie_hal_msp.c 75 /% Initialize all configured peripherals #*/
. 76 M¥ GPIO Init():
ij main.c 77 - -
L] stm3zfdc it.c 78 /* USER CODE BEGIN 2 */
3 Drivers/CMSIS 78
80 /% USER CODE END 2 */
81
82 f* Infinite loop */f
83 /* USER CODE BEGIN WHILE =/
84 while (1)
85 {
g6 /% USER CODE END WHILE =/
87
88 /% USER CODE BEGIN 3 #*/
89 HAL GPIO TogglePin (GPIOR, GFIO PIN 5);
20 HAL Delay(200):
91 - }
a2 /% USER CODE END 3 */
3
94
K | O . | i
EProject @B-:--:-ks {} Fundti... [].,Templ... 14 L}

Build Output

compiling system stm32fdxx.c...

linking...

Program S5ize: Code=4032 RO-data=452 RW-data=8 ZI-data=l1l024
"P1YPl.axf" - 0 Error(s), 0 Warning(s).

Build Time Elapsed: 00:00:19

4

WWW.EMCU.IT

=—=AVNET

SILICA

Memec An Avnet Company

6 40 11 June 2016 I'I le.augmented



http://www.emcu.it/index.html
http://www.emcu.it/index.html

CubeMX compile and debug — 3/3

File Edit Wiew Project Flash Debug Peripherals Tools SVCS Window Help

NEHd@] s B9 | @ | mRRR

= = /| # RrTCAamConfig

T gEo|wmerey s | [DRBEEHE- )R8 2 @ -

1
Ha#|@ oo elF) A
—

Command

Registers o E Disassembly

Register I V. I; a0: HAL Delay (200);

= 0x08001146 20CB MOVS r0, #0xC8
______ — - 0x08001148 FTFFFE54 BL.W HAL Delay (0xO80001F4)
Ro 0x0800114C ETFT B 0x0800113E

OeNB8ANT14AF ANOO T Awnnnn
...... D ‘ D
...... D
------ 0 ] main.c r|_"| startup_stm32f401xe 5 ]
- RE 0. 82 /% Infinite loop */
“RY 0. 83 /* USER CODE BEGIN WHILE */
o Re 0. 84 wnile (1)
~R3 0. 85 1
~R10 0. 86 /* TSER CODE END WHILE */
“R12 0. 88 /% USER CODE BEGIN 3 */
~R13(5P) 0. g9 HAL GPIO TogglePin (GPIOA, GBIC PIN 5);
""" R14(LR) 0. > | 20 || HAL Delay(200);
R15 (PC) 0. o1 | -

. PSR 0. 92 /# USER CODE END 3 */

[ Banked o3

[+ System 94 |1}

= Intemal gg L
- Mode T. 96 O]/#** System Clock Configuration
o Stack M... 98  woid SystemClock Config(void)
- States 1. — 99 O -
- Sec 0..

LI I v IE?T St o T £ T e T T P Tt e Bt

=]l Project | = Registers < m |

R [@ Call Stack = Locals

Load "PIAMWPL.axf"

4

Fe

MName Locati.. Type

% m|0x00000...] int ()

-

-

ASS5IGN BreakDisable BreakEnable BreakKill BreakList BreakSet BreakBccess COVERAGE

| 4 Call Stack + Locals |Mem0ry1. |
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