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CubeMX

Overview of STM32CubeMX C code generation flow

STM32CubeF4 Firmware Package

5TM32 MCU Reference Manual & Datasheet

Middieware Libraries
(freeRTOS, USH, TCPIP, FatF3,
Graghics]

Dirivers

o including

ol TR S RS the commen APl Hardware
T T [T S —r T Abgtraction Layer Firmware Library

L W B

STM3I2CubeMX generated C code project

amr Copy of IDE Specific project files
- *[ STMIZCubeFd Libraries ][ (Genaratad) ]l

‘["_.5
I

d | Dvers -
L. CMWSIS L Projecrs
L. EWARM
J b STM3IFd_HAL_Dwivar I MDK-ARM
: 4 ) Mhddlewares i RIDE
I

b ST
L. Thied_Party

TrueSTUDID
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Configuration and Initialization Files
{Ganarated C Coda)

5TM32 MCU Configuration using STM32CubeMX
ethernetith

Iwiph

£] hwipe

%] malnc

€] stm326do_hal_mspc
€] ush_hestc

E] usbh_conf.c

Iwipoptsh
Iwippoolsh

st 324 _hal_confh
usk_hosth
usbh_conth
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File Project Windc

B Bwwe Hep A
About Alt+A
Install Patch

Check for Updates  Alt+C

XEE®

Updater Settings ...

Altss

Install New Libraries Alt+U A

New Project

Updater Settings | Connection Parameters|

Firmware Repository
Repository Folder

|C:Nsersfrnannonlefswmbeﬂeposborw‘ |

Check and Update Settings

T

All Softwares and Firmwares Releases

Releases Information was last checked 16703 days ago.

Installed Version

Available Version

(7) Manual Check

® Automatic Chack Interval between twa Checks (days)
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B Fimware Package for Family STM32F2

[7] Firmware Package for Family STM32F1 (Size : 73.8 MB)

M Fimware Package for Family STM32F1 110 110
M Fimware Package for Family STM32F 1

I Fimware Package for Family STM32F0

B Fimware Package for Family STM32F0 121 121

| MM Fimware Package for FamivsTM32F0 110 110 7
Technical Description

E=.

[ saitew |

CubeMX

e_
&

New Firmware releases are available.

Update Information was last checked 15703 days ago.

[ FwF120
Complete Firmware Package for STM32F Lix Series MCU. (Size : 73.8 MB).
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CubeMX — New Project
T =

6 STM32CubeMX Untitled Board Filter
File Project Window Help v -
L LI -
[7] Initiakze all IP with their default Mode
Peripheral Selection Boards List: 1Item
Peripherals No Max Type Reference McuU
4 [ PRIl Discovery STM32F746G-DISCO STM32F 746NGHx
> o
9 -
= 9 ]
[New Project] || [@suen ;
9
. > a
Load Project || |@pswio C
2 F
9D E
@ (Graphic Led Display ]
Help > |
9 -
) -
9 ]
@ Led 0
) [l
) &
.TJ —
9 - =
) 1=
)
9 ]
P SRAM/SORAM 0 x

P [ o ) s ]
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CubeMX — New Project mm

File Project Pinout Window Help
E E B d& @; Q gKeepCurrentSignalsPiacanent-‘,l o O=0 4+ F|r1d| - | =, =, [#] Show user Label I ¥
Pinout | Clock Configuration I Configuration |iner Consumption Caia.il.atml

tpnﬁguraﬁnn -
=-MiddleWares &
- % FATFS

[ ] External SDRAM
[ ] External SRAM
[]sD card

[ ] USB Disk

i User-defined
[+ % FREERTOS
G-
E

m

-

=l-Peripherals
- ) ADCL
) Apc2
- 1), ADC3
€3 CAN1
€9 cAn2
B & CRC
€3 DAC
--__g DCMI
G- & DMA2D
- ), ETH
--._ﬁ FMC
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File Project Clock Configuration Window Help

CubeMX — New Project mm

|| ER

I RcRER ST aqq

90 @ WP

hd

Pinout | Clock Configuration | Configuration | Pawer Consumption Calculator |

RTC Clock Mux

L ETD Ethernet PTP (MH

HCLK to AHB bus, cor

»| 20
i memory and DMA (M|

- ToCorhexSyslemﬁm

‘—‘I 200 |FCLKCDr|:Exdo|:I({M

- H 50 |APBI peripheral cloc

L APBI Timer clocks (1

- H 100 |APBE peripheral cloc

APB2 timer clocks (M

| »

m

L a[ @ o usarrs (i

» |'ro USART2 (MHz)
USART3 Clock Mux

- 100 o USART& (MHz)
UART4 Clock Mux

HSE - HSE_RTC
Inpust frequency :
| LSE
32.768 LSE > © RTC (KHz)
LSI RC -
0-1000 KHz 1
- [rre—
37 KHz
System Clock Mux “—"E} :?r-!(:‘-_ -
HSI RC e © e
’ »® X2
16 MHz SYSOLK (MHz) AHE Prescaler HOLK (MHz) APB2 Prescaler L=
HSE 1 PCLK2
> > '——l‘[ it v]—"l 200 |—‘_"‘[ i | 100 MHz max
PLL Source Mux PLLCLK 216 MHz max 2 .
>3 | X2 | =
:’E USART1 Clock Mux
i | Enable G35 pCLKZ ®
Input frequency o8 To LCD-TFT (MHz) '
5 E HSE SYSCLK
PLLO USART 2 Clock Mux _
496 . o SPIDFRX [MHz) HSI
= CLK48 Clock Musx POLKL —
PLLG @ B
SYSCLK
—~@ S
PLLSAIP HS!
PLLSAIP ; 12C1 Clock Mux —
Co | | =
POLKL === gl POLKL
e v —+®
SYSOLK
SYSCLK II'T 12C1 (MH2) USART6 Clock Mux ===
SDMMC Clock Mux " " 2 = o Hst
s 7 -, = e
: = o= SYSOLK R
IR » R
To SPMMC (MHz) HSI
SrECLE 12C2 Clock Mux —
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CubeMX — New Project mm

File Project Window Help
BoRUR &85 +—- 29 ¢

| Pinout | Clock Configuration | Configuration | Power Consumption Caleulator |
|Configuration -

: i.... [P Enabled Middlewares
E--P@:ripherals

B % CRC
be.. [F] Activated
B4 DCMI

=+ % DMA2D
‘... [7] Activated —
DCMI ADSPI CORTEX_M7
L o woe wost % conmmw B |
b... [F] Activated
] Ve SPOIFRX Pﬁj [.’MAQ
4 QUADSPI «f | = |

m

.. Bank Mode:Single Bank LY
£+ & RNG -
L.... [F] Activated NVIC =ks
L i :d
. IND Selection: Set "y of
= svs
‘... System Wake-Up 4: 5
- & TIM6
- [[] Activated i
1 [ o g r
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CubeMX — New Project mm

File Project Power Window Help
REBUBR T o 0wi
| Pi'mtl Clock Configuration | Configuration | Power Consumption Calculator |
o e
= iraller Salectod @ — || rEequence Transitions checker —
l Load ] l Save ] l Delete ] l Compare [ Enabled Show log
Series: STM32F7
Line: STM32F7x6
MCU: STM32F 746NGHx - Sequence Table
Datasheet: 027590_Revl
- Step Mode Vdd Range... Memory CPUMB... Clock... SrcFreq Periph... Add.... StepC... Duration DMIPS Voltag...
1 RLLIM 3.3 Scalel-... [[TCM/R... |200.0... [HSEPLL |4.0MHz |ADC1D...|0mA 93.34mA [1ms 428.00... [Battery
Parameter Selection @ 2 SLEEP 3.3 Scale3-... [RAMSFL... [25.0 MHz |HSE 4.0MHz |LPFTIM1  [OmA 501mA |1s 53.500... [Battery
Ambient Temperature (... | 25 -
Vdd Power Supply (V): 3.3 -
rStep Display
Battery Selectiol =
o " ® |= l Add l ‘ Delete | ‘ Duplicate | ‘ Up ‘ ‘ Down ‘ l Undo ] | Redo | Plot: All Steps - Ext.D
Select Battery
rResults Charts
Battery: Alkaline(an LRE) :
Capadty: 2850.0 mAh -E Consumption Profile by Step
Self Discharge: 0.3 %fmaonth E_
MNominal Voltage: 1.5V E 2=5LE\EP
Max Cont Current: 1000,0 mA =
00 s500 [=1sls)
Max Pulse Current: 0.0 mA Time (ms)
— Sequence = Average Current
In Series: 1@
-Results Summary
In Parallel: 1@ B .
Total Sequence Time 1s Average Consumption 5.1 mA
Battery Life Estimation 23 days & 5 hours Average DMIPS 53.87 DMIPS
Information Notes )
A
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CubeMX — New Project mm

[IPinout Window Help

1% Generate Code Ctrl+Sh

Q Generate Report Ctrl+R

ift+G p Current Signals Placement = g —_ o C Find|

Ping "awer Consumption Ca]mlator|
Ilcti';_. )t Settings ... Alt+ﬂ
-1 FATES ' Project Settings
i [ ] External SDRAM
" [ External SRAM Project | Code Generator
[]sD Card Project Settings
[ ] usB Disk Project Mame
------ User-defined |P1 I |
e Project Location
Ci CSILICA-STday\SILICA-5Tday2015_M7_PoliTQ'\HandsCn'Y07_Cube " Browse :[I
B
= I:':iﬁhe - Toolchain Folder Location
—|-Periphera
E ADCL |C:‘ISILICA-STday‘ISILIC.n—STdayZU15_M?_Poll‘l‘D‘u-IandsDn‘l,U?_Cube\P 1% |
G gy ADC2 Toolchain / IDE
".ﬁ ADC3 RDK-ARM V5 ]
€39 can1 EWARM
G639 CAN2 MOK-ARM V4
_ & CRC Mcu and Firmware Package
[TrueSTUDIO
-£9 DAC Mcu Reference
u SWASTM32
STM32F746NGHx N
Firmware Package Mame and Version
STM32Cube FW_F7 V1.1.0 |
: Cancel
- 1252 I I [
64 1253

WWW.EMCU.IT



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

CubeMX — New Project

© 0 5TM32CubeMX Plioc STM32FT46MGHx STM32F746G-DISCO
File Eiject Pinout Window Help

G e n e rate R e po rt ¥ % Generate Code Ctrl+Shift+G p Current Signals Placement

r

Ping

Generate Report Ctrl+R

= | Generate Project report files (
B"] 5" Seffings .. ARt+P

pdf and tit)

7 5TM32CubeMX Plioc: STM32FT46MGHx STM32F746G-DISCO
File |Project| Pincut Window Help

Generate Project [1 " Generate Code Ctrl+Shift+G pp Current Signals Placement @ o [ = @ 4= F

R
| Generate source code based on user settings E—
Settings ... Alt+P i

o s 1 [

Generate Report Ctrl+R
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CubeMX — New Project

We assume that your project folder is named P1

Close CUBE and inspect the directory where you saved your

Cube project.

Ob | . v Computer » O5(C) » SILICA-S5Tday » SILICA-5Tday2015_M7_PeliTO » HandsOn » 07_Cube » P1 »
Organize = Include in library - Share with - Burn Mew folder
i RecentPlaces  “  Name Date modified Type Size
4 Downloads ) _ - :
J Drivers 26/09/2015 01:37 File folder
J= Box Sync B _ _ )
—_ J Inc 26,/09/2015 01:37 File folder
%# Dropbox ~ _ )
, MDE-ARM 26,/09/2015 01:37 File folder
o J 5re 26/09/2015 01:37 File folder
= Libraries ) _ _ y ) i
= || .mxproject 26/08/2015 01:37 MXPROJECT File 5KE
j Documents . o _ . .
J‘ e | W Pl.ioc 26,/09/2015 01:37 STM32CubeMX 49 KB
I Music E
E Pl 26,/09/2015 01:26 Text Document 9 KB
= Pictures ) ) - - . - ’
5 vid '@] P1_Configuration.pdf 26/09/2015 01:26 Adobe Acrobat D... 309 KB
ideos
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sitica CubeMX — New Project

 Open the project
* Go Iin the directory where you have saved the project P1

Lys
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and open the directory: MDK-ARM
Double click on: P1.uvprojx and compile it.

CASILICA-STday\ SILICA-STday2015_M7_PoliTOVHandsOn\07_Cube\P1\MDE-ARM\PL uvprojx - pVision
File Edit Wiew Project Flash Debug Peripherals Tools SVCS  Window Help

NS dd| & 2@ | | @ | EE | @ e Faw ale o & &|E ] A
& | & | ¥%| P configuration EFSE R A
Project 1 (B ] mainc
=% Project: P1 1[G/ **
H-4%% P1 Configuration = B A I
2 Application/User 3 * File Name Pomain.c
4 * Description : Main program bod
] stm32f7chel_msp.c e e s SO
,j main.c - *
,j stm32fTeit.c T * COPYRIGHT (c) 2015 STMicroelectronics
3 Application/MDK-ARM i §
E3 Drivers/CMSIS 9 * Redistribution and use in source and binary forms, with or without modification,
r!\.rer . 10 * are permitted provided that the following conditions are met:
[ Drivers/STM32FT:c HAL Driver 11 * 1. Redistributions of source code must retain the above copyright notice,
12 * this list of conditions and the following disclaimer.
13 * 2. Redistributions in binary form must reproduce the above copyright notice,
14 = 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
1s * without specific prior written permission.
19 =
20 * THIS SCOFTWARE IS PROVIDED BY THE COPYRIGHT HCOLDERS AND CCNTRIBUTCRS "AS IS
21 * RND AWNY EXPRESS5 COR IMPLIED WARRANTIES, INCLUDING, BUT NOT LIMITED TC, THE
22 * IMPLIED WAREANTIES CF MERCHANTABILITY AND FITNESS FCOR A PARTICULAR PURFCSE ALRE
23 * DISCLATMED. IN NC EVENT SHALL THE COPYRIGHT HOLDER CR CCNTRIEUTCES EE LIAELE
24 * FOR ANY DIRECT, INDIRECT, INCIDENTARAL, SPECIZL, EXEMPLARY, OR CONSEQUENTILL
25 * DBRMAGES (INCLUDING, BUI NCT LIMITED TC, PRCCUREMENT COF SUBSTITUIE GCCDS CR
2a * SBERVICES; LOS5SS COF USE, DATA, OR PROFITS; CR BUSINESS INTERRUFTICH) HCWEVER
27 * CAUSED AND CN ANY THECRY OF LIABILITY, WHETHER IN CCNTRACT, STRICT LIABILITY,
28 * OR TCORT (INCLUDING NEGLIGENCE CR COTHERWISE) ARISING IN ANY WAY OUT OF THE USE
| <I I _’I 29 * OF THIS5 SCFIWARE, EVEN IF LADVISED CF THE POSSIBILITY CF SUCH DAMAGE.
[i=] Project Books | 1} Functio..| (), Templa... 1| L] |
o
. WWW.EMCU.IT
Build Output
Program Size: Code=6680 RO-data=504 RW-data=8 ZI-data=1248
"Pl Configuration\Pl Configuration.axf" - 0 Error(s), 0 Warning(s).
Build Time Elapsed: 00:00:27
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CubeMX — New Project

Insert the red code (see below) in while(1) - File main.c

while (1)

{
/* USER CODE END WHILE */

/[ LCD_BL _CTRL

HAL GPIO_TogglePin(GPIOK, GPIO_PIN_3);
[* Insert delay 500 ms */

HAL Delay(500);

[* USER CODE BEGIN 3 */

}
/* USER CODE END 3 */

TMNET L SILICA

WWW.EMCU.IT
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CubeMX — New Project

il
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d) +

« Compile and run the program.

 What do you see ?

WWW.EMCU.IT
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CubeMX - Link

CubeMX doc and sw

STM32Fx Library

STM32F7 Library

Description of STM32F7xx HAL drivers

UM1718 - STM32CubeMX for STM32 configuration and
Initialization C code generation

VIDEO - How to migrate STM32Cube_Library based application
between two STM32 series

WWW.EMCU.IT
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http://www.st.com/st-web-ui/static/active/en/resource/technical/document/user_manual/DM00189702.pdf
http://www.st.com/st-web-ui/static/active/en/resource/technical/document/user_manual/DM00104712.pdf
https://www.youtube.com/watch?v=YU4jivUZJm8

STM32F7 Library
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STM32F7 Library

Unzip the STM32F7 Library: stm32cubef7.1.1.0.zip
that is here:
C:\..\SILICA-STday2015 M7_PoliTO\Tools\STM32CubeMX

Mame Date modified Type Size

. _htmresc 26/08,2015 02:16 File folder

. Docurnentation 26/08/2015 02:14 File folder

. Drivers 26/08/2015 02:14 File folder

. Middlewares 26/09/2015 02:14 File folder

. Projects 26/08/2015 02:16 File folder

. Utilities 26/09/2015 02:16 File folder
= packagexml 26/06/2015 15:26 AML Document 1 KE
a Release_Motes.html 24/06/201512:39 HTML Document 12 KB

Lys
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STM32F7 Library

M
@T_,)" |, » Computer » OS(C] » STM32Cube FW_F7 V110 » ame
) ADC
Organize « Include in library = Share with = Burn Mew folder . BSP
=l Recent Places = Mame Date modified Type Size & CAN
& Downloads ~ ~ ] . CEC
. _htmresc 26,/08/2015 02:16 File folder C
= Box Sync o . ~ i o Cortex
. Documentation 26,/09/201502:14 File folder CRC
%3 Dropbox i . ;
| Drivers aGdaagole oo Ll £l
: Mame . CRyp
o . Middlewares o DAC
= Libraries |, STM32746G-Discovery . Applications I o
@ Documents " Utilities I STMEE?S&G_EW\L* | Demonstration .-
o Music = WINZZ . BExamples - DMA
& Pict |2 packagexml o T it DMAZD
ictures | Templates d
) 2 Release_Notes.html L readme.ba i
B videos &) STM32CubeProjectsList.html
M C t
(M Computer
. GPIO_I0Toggly
&= 0s(C) — || EWARM
. Inc
€M Network % K MDK-ARM
g items W Src
, L SWASTM32
| readme.bd

. UART
. WWDG
1:3 Release_Motes.html
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s STM32F7 Library

m— UM1905 - User Manual
&/ ' vwrwma  Description of STM32F7xx HAL
,, drivers (Library)

Introduction Contents UM1305

STMCWe™ Is an STMicroeiectronics onginal Intiative to developers Iife Dy reducing development
mmm‘mmm pum:“ "

STMCube Version 1.x Incudes: ‘ Contents =
«  The STM32CubeMX, a graphical sofware configuration tool that alows generating C intialization ‘ 1 Acronyms and definitions
%2 W, : ’
. Acnm""gm.m“"!mlm“mlmpmm O ——— 2 Overview of HAL drivers
SIM32r7 senes) 21 HAL and user-application fles..................oooiee
- mmwmmmmmmmm 211 HAL es
- Aconsstent sat of madewars components such as RTOS, USS, TCPIP, Graphics 212 User-appiication fies
= Al embedded software Uliies Coing wih 2 A set of examples. 22 HAL data structures
The HAL arivers [ayer provides 3 generic mult Instance simpie set of APis (appication programming
Interaces mm;.a':nmwﬁw mmms{u of genenic ‘ 221 W"""m
MMK.‘ amm““ Syers, 222 mmmm
SUch 3 the middleware [ayer nwmmmmmmnuu 223 spectc pocess cres

MCU. This the other
sucture Improves the IIDfary cooe reusabiity and Quarant=es an easy portabiity on 23 APl

mmmmamwdwmm the user apoiication 24 Devices pponed HAL drwvers ...
Implementation. As an exampée, the communication wmmmmm - by
mmwwmmmmmnmwammbw 25 HAL drivers rules...
commUnNicItion emors. 251 rw.Anmmgrus
Mfu:mmmmw which Include specific and customized
or 3 grven famey or part numoer. 253 .mmwmmcmam
m:aguumgummwmnmm.mmmm 27 HALextension APIS .. ..............coco.....
g 27.1
The dnvers 50urce code s developed In Strict ANSI-C which makes It Independent from the
Wmnsmammww"mmm 1t is fuly documented and is 272
2002 compiiant. 28 Fieinclusionmodel....................
The HAL anvers Implemants nun-time talure chacking the Input values of a3l
mw%mmmm R P e AR P Gm———
15 3is0 sutadie for user appication development and CeDUgRINg. 210 HAL configuration....
This user manual Is structured 3s follows: m HALsys\empenphenlhmdllng
*  Overview of he HAL anvers 2111
«  Detaleg description of mmmmmmmmu
e given AR! 1o uld your poication. e
213
G 2114
‘ 2115
Q 216 S
June 2015 DOCIDO27332 Rev 1 1942 ‘ 212 Howtouse HALONVErs .. ...

2121 HAL usage modsis
2122 HAL Intiaization ...

2123  HAL IO Operation process.
"I 2124  Timeout and emor management

life.augmented ‘ 2942 DOCIDO27332 Rev 1

s ® com
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STM32F7 Library

Contents
2131 FLASH... —
22 HAL FLASH Extension Driver HAL GPIO Genertc Diver UM1505
221 FLASHEx Firmware driver registers structures ... 2324 10 operation functions
2211 FLASH_EraseiiiTypeDef SO SR T o A
¥ »  HAL_GPIO_ReadPiny)
»  HAL_GPIO_WrmePIny)
- «  HAL_GPIO_ToggiePiy)
205 »  HAL_GPIO_LockPiny)
0s »  HAL_GPIO_EXTI_IRQHandler)
— »  HAL_GPIO_EXTI_Caliback()
26 2325  HAL_GPIO_nit
Y | g 26 Functon Name mmml!tmozpou'm
2225 HAL_FLASHEX_OBProgam.. 26 &\o
227 "“L.m.mw 06 Function Description mmmzmmmma
23 FLASHExFirmwaredriverdefines..................oooooeeevccvcenenna 327 ra——— «  GPIOX: where x can be (A_K) 0 select e GRIO '
2231 FLASHEX 27 « GPIO_Init: poiner 00 3 GPIO_InitTypeDef structure that
23 HAL GPIO Generic Driver 330 e )
231 GPIO Firmware driver registers Structures ............cccocoevevervcucas 330 Retum vaues .« None
2311 GPIO_IntTypeDer 330
232 GPIO Firmware driver AP1 description ................ccocecuvevevennn. 330 2326  HAL_GPIO_Delnit
2321 GPIO Peripheral features 330 Functon Name &%Gm_mqmo_w*mm_t
2322  Howo Use this anver ... 331 Py
2323 neazaton and de-ritElzEton NGNS 831 Functon Description %ﬂmmmmm&nbwmm
Y L i —— ol Parameters «  GPIOX: wherex can be (A_K) 10 select the GPIO peripheral.
2325 HAL_GRIO_Int 22 « GPIO_PIn: specfies the port bit 1o be writtan. This
2325 HAL_GPIO_Deinit — :2 can bE one of GPIO_PIN_X whese X can be (0.15).
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Need more info ?

For more info contact:

enrico.marinoni@avnet.eu
(Digital FAE for STM - MCU, WireLess (loT), MEMS,
PLM, etc)

roberto.rossetti@avnet.eu
(B.D.M.)
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