’ l life.augmented

STM32CubeMX Quick Start Guide.

2R Windows

/% osxt
B .\.[ L
[ t

................. Embedded software for STM32 ..o ovoone ..
Examples and demos

Middleware components
Hardware abstraction layer

PDbbEdEe &

Nate 1. 05 ¥ is a trademark of Appla Inc., registared in the LLS. and other countries.

L —

Initialization code

INTRODUCTION

O] @M= STM32CubeMX & X Ar85t= ALRI S S @lof ZHEfoh O K| 2t 27 STM32CubeMX AE S 7HEFSE
MAESH7| Q5K 2 E| RS LICH REM| S AFE2 www.st.com Of| A] User manual “STM32CubeMX for STM32
configuration and initialization C code generation” 2 M & &0 5|A| 7| HHEL| C.

DESCRIPTION

STM32CubeMX = AF2 XH7} STM32 Microcontroller 2 AFR8He T2 M EZ A|ZHSH=C| 90 12T s O H 0| A
sl 40| Clock, Peripheral, Middleware & H&310] £7|3 C AEE MMEto2M T2, A|Zt 12|10 HES
LA IWLAE0| A 7L & 5= UA=E 2ok F= EYLICH

- HDESTM32ZEEZZ|QE ZES Q0 Microcontroller & &1 | MEH,

- =St Ol I 0| A =FA 0| A pin, clock, peripheral, middleware £ &l A &S0 YX|st= =7|3C ZE
M.

- Standalone EE= Eclipse plug-in 22 A2 Jts.

- 2 JEiS report PEO| EME W E Tts.

- 2BFFRH et AlE0ld 7ts

- X7|3tC AEE FH|E O )= IDE tool chain(lAR, KEIL, GCC ...)

o
Hu
mx
L
Ot
2
0z
0x
N
or

Al

ujn



S71

life.augmented
Contents
1 STMB2CUDBEMX A K] .ottt ettt e e e st e e s ae e s b e e st e e st e e st e e e beeebee e seessae e et e e beeebeesreearaeateenteers 4
VYL FoTo ] 4 L= o T Vo = PP PPPRRPPT 6
G T N =TV o oY= o3 1Y/ T g o [0 L SR 7
A IMAIN WINTOW 1ttt h ekt h et a e s et et e e et e 4o a b e e 48 e e eh b e 4 eh e e e eh bt e e bt e n et e e nhe e e e ne e e e e e e nne e 8
4.1 LI 16]|oF= U= Ta o [0 1T o [U T PP PP PPTT PRI 10
4.2 (1 =30 1= o T TP O PP PP TPPPTPTRIN 10
4.3 (o] [=Tot 01 1T o 11 PSP RURTRPN 10
4.4 PINMOUL IMENU ..ttt ettt e oottt e o4 ok bt e e oo ek ket e e ookttt e e e ab e e e e e e kb e e e e e bbbe e e e ansbeeee s 11
A5 WINAOW IMENU...ciiitiiitiii ittt ettt e etk e ettt e ekt eeh bt e e s et ettt ea et e be e e e b et e ebb e e e en e e nan e nnnn e e nne e s 13
4.6 (= 1o 001 o 1 OO UPPRRTRIN 13
I O Lo Tod S A =Tl oToT g} 1T LU T =X Ko o VA= SRR 14
(SR o o) 1o [UT =140 ] BV AT PRSP PPPSPPRRN 16
6.1 IP and Middleware Configuration WINAOW ...........c..ueuiiiiiieees e e s e e e e e s e e e e e e e e e e s snenneeeeeeeas 17
6.2 User Cnstants configuration WINAOW ..............oiiieoiiiii et e e e e e e s s er e e e e e e e s s e e e aeeeeeeeannenneees 18
6.3 GPIO CONfIGUIALION WINTOW ......ieiiieiie ettt e e et ee e s e bbb e e e e ssbbeee s ante e e e e anbb e e ennbbbeeesanbbeeeeannes 19
6.4 DMA CONFfigUIAtiON WINOOW .......ceeiiiiiiiie it e ettt e e e e et eeee e e e e s s et et teeeeaeeesaaaannnsaeeeeeaeeeeesannnnnneneeeeens 19
6.5 NVIC CONFIGQUIALION WINGOW ......iviiieiiiiee ettt e et e e s ettt e e e ss bt e e e e st e e e e st b e e e s e bt be e e e abbeeaeennbeeaeeas 21
6.6 FreeRTOS middleware CONfIQUIALION VIEW ..........uuiiiiiiiie ettt ttae e enbe e e e e nnbneae s 24
7  Power Consumption CalCUlAtor (PCC) VIBW .......eiiiieeeiiiiiiiiiieieeee e e e ee ettt ee e e e e s s aaaeeeeeaaaeeeaasaassneteeeeeeeeeeeaannnees 25
8  STM32CUDEMX SIMPIE EXAMPIE. . ittt b bt e ettt e e et et e e e e nbbbe e e s stbbeeesannbeeeeanne 31
Figure
FIGURE 1 STM32CUBEMX L}-2 2 £ PAGE (WWW.ST.COM/STM32CUBEMX)...ueeteeaueeauereseeaeeesueaaseensesaeesneessseesseessesansesnsesnses 4
FIGURE 2 STM32CUBEMX ZFO|E B 2| I 7| K| A K| oottt ettt e et e e e s et ee s e e e eta e e e e eabbeeeeseaneenes 4
[ TeTU e 2 = o Ty ] A e = = 5
FIGURE 4 CHR2 2 E =l REPOSITORY O] BFO| E B BB i iiie ittt ettt ettt et e et e e st e e st e e e st e e eta e e et eebbeeenbeeeeneeas 5
FIGURE 5 WELCOME PAGE ....ttititiitite ettt et e e et et e st e se e s aeeea e e meeem e e ee e e eae e eaeeeR e e eeee e e e emee e eeeeeseeamaeeaneemeeeeeeenseanseeanneaneeannan 6
FIGURE 6 MCU SELECTION ...eitiiittitesiittetteiattrteessitseeesssiteee e s s assseee s sasbeee s e sbe e s e e e b s st e e sk be e e e s ae bbb et e e ae s ee e e s abee s e e e b bt e e e nas e e eesnaennee s 7



71

life.augmented

FIGURE 7 BOARD SELECTION ..tttuttttututtutssieessiesssesssseesaasaaasssassesassssssssssessssssssssssss s iassssssssssssssesssseesteesssresessssesssssssrannans s 7
FIGURE 8 IMAIN MENU ....vttittivtttetssstsasesss e seesesesssessesssssassassssessssasssssssasbessssasssssssss s ss s s sssseeaasassessssassesassessessebesseaesssannnnssnnanss 8
FIGURE 9 MAIN WINDOW (NO CHECK THE PERIPHERAL DEFAULT MODE) .....uuvvteeittieeessitreeessnsteeeessssseeessssnesssssssesessnssnsesssnseeens 9
FIGURE 10 MAIN WINDOW (CHECK THE PERIPHERAL DEFAULT MODE) ...eeetuuttteesutieeessttreeessnsseeeesnsssesesssnssesssssssesesssmneesssnseees 9
FIGURE 11 PINOUT MENU (PINOUT BHO| M EHEL AFER) ..ottt ettt ettt e eate e et re e nbe e s ebaeesnreeeans 11
FIGURE 12 PINOUT MENUS (PINOUT EHO| MEHE|X| GE2 AFER) .ottt sttt 11
FIGURE 13 CLOCK TREE VIEW ..ttttttuutttsussssssssieesssesssessesesssassaatssessssssssssssssssssssssssssssnsssssssssssssssessssessesessessseesssssessssmesesrermnnran. 14
[ TeTU =g o R === L= 15
FIGURE 15 H|ZHE S} £| 0] Q= HSE CLOCK SOURCE .....cictueeittieitteeitteeeiateestssessesesiassssestesssesessassasesesstesasseesasbessasesssnsessans 15
FIGURE 16 S THEl HSE CLOCK SOURCE ... .utiiiiitteieetiteeseeaettteesssttaeeessasasssesastaseessteeesssasttessssssbasesssaeessesastessesssbeseesannees 15
FIGURE 17 PLL CLOCK SOURCE A EH ettt e e e e e et e e e e eae e e e et e e e e e aeeeeeeaesteseessrbeeeesenneeas 16
FIGURE 18 STM32CUBEMX CONFIGURATION VIEW .....eiettttiieeeeersstiteeesssssasieeessssssnneessssssnnseeesssssanneessesssnineeeeesssinnneessson 17
FIGURE 19 IP CONFIGURATION WINDOW (STM32F4 SERIES) ...uvvtieeiuiiteeeiiueteeastreeeessteaeessasssesaesssssssessssssssssasssesesssssssessnnseees 18
FIGURE 20 USER CONSTANTS WINDOW ....uuuieetteeeteeeteeeeteaetiateeestettseestsestsaesssassasasaas s asssssseessssasassassastesessssssssssresesresssnrans 18
FIGURE 21 AH AL El MXCONSTANTS.H I ittt eete e ettt e e ettt e e e et e e e s eb e e e e e eaab e e e e easbeeeessabeeeeesanebeseesabbeeeesenneeas 18
FIGURE 22 GPIO CONFIGURATION WINDOW = GP1O SELECTION ....ccvvvvttieetruesrsasessassnsssnsesssesssesssesssessssessseesssssssssssesesmsmmmmne 19
FIGURE 23 DIMA CONFIGURATION ...u1uuetttetttunieeesersstaseeessssanssaesssssanaeeeesssssnteeessssssnemesesssnnemesesssun et 20
FIGURE 24 DIMA CONFIGURATION .11ttt teetttttutieeesessttaasesessssansseesssssaneeeessssanteeessssssteaesesssnnemesessssniteeresti et 21
FIGURE 25 NVIC CONFIGURATION TAB - FREERTOS DISABLED ...vvvuuiiiieirttiieieeereertiaieeesesrtnneeesesssnnieeessssssniaeessesssneeeesssmn 22
FIGURE 26 NVIC CONFIGURATION TAB - FREERTOS ENABLED .....ccvvvvttittttutttsassssessnssssesssesssssssssssesassessseessssssssssessesmmrmnes 23
FIGURE 27 12C NVIC CONFIGURATION WINDOW\ ... .ciiiiiiiiiii ittt ettt bttt e s e s s e e s s e e e e e eeaeaseesaeseaseeeeseseesasseessssassaarans 23
FIGURE 28 FREERTOS CONFIGURATION VIEW .....ciiieiieiiiieeeieei e et ettt ettt eaeeae et et s e s s eesseeseeeaaeasaesaesaaseeeeseesesssssesesressanrans 25
FIGURE 29 POWER CONSUMPTION CALCULATOR DEFAULT VIEW ..evvtutieieiertiieieeesesrtiaseeesesssntesesssesnnsneessssssnineessesssneeeesssnnn 27
FIGURE 30 BATTERY SELECTION .uttutttuutuusutsieesssessseeseseassasaaasssasssssssssssssssassssssssssssnsssssssssssssssesssessesssssessseessssssssssmesssmermran. 28
FIGURE 31 STEP MANAGEMENT FUNCTIONS ...ttt teetieeeeee e e e et et e e et ee e et eeeeeeaeaaetb bbb s s s eesseeseeesaeasaesaesaasesesseesssssbeesssressanrans 28
FIGURE 32 POWER CONSUMPTION SEQUENCE: NEW STEP DEFAULT VIEW ...vuvttuuttruasiaseesseesseeseeeessesessassessesessssssssssresesmsnmnnnens 29
FIGURE 33 EDIT STEP WINDOW ....uttuttttuttstsaieesssesssesseseasaassastesastsssssssssssssassssassssassasssa s ssssssesssessssesssessseessssssssssresssrerrsnran. 30
FIGURE 34 STM32F401C-DISCO BOARD ......ciiiiiiiieeiee e e ettt ettt ettt bbbt s e s s e e e s e e e e eeeaeaaeeaaeseateeeeseesesesbeasessesransaas 31
FIGURE 35 SELECT MCU ON STMS32F401C-DISCO ... .ottt e s e et e e e e e e e e e e e e e e aeeeaaeeeeteeeeeaebeasaaaaaaaaraas 32
FIGURE 36 STM32F401VCTX PINOUT VIEW ...t e e eeeeeeee ettt ettt ettt bttt s e s s e e e e e e e e e e e aeaseeaaeseaseeeeseeseeasbeasesressanraas 32
FIGURE 37 STM32F401C-DISCO : PART OF EXTERNAL OSCILLATOR ..v.vvvtuvrtuussssnssnsssssesssessessssessessasseesseessssssssssmesssmssns 33
FIGURE S8 ENABLE HSE ....ouiiiiiiiiiiii ittt e ettt e e e e e e e e e e e e e s ea bt e e e e sebea e eeseaaaaa s eeeesae s ananeeesaebba e eeeessbaneeeeenesnnnss 33
FIGURE 39 ADJUST IMCU SYSTEM CLOCK .evttuueeeitrttttieeeeerstsaineeesssssansseesssssaatesesesssnteaesesstnnemessessi e 33
FIGURE 40 SET PAD-WKUP.....uuttttutitttiieee et e et ee e e e et e et e e e ee et ettt ettt e teeaeaeeeeaaebeaaeba s as s s s et seesessaaaasaasasseesseesssessssssbesesreresnrrns 34
FIGURE 41 PAO-WKUP CONFIGURATION ...ttt ietieeee e e e et eee e ettt ettt e et eetaeeaes st abaasaaas s e s eesseeseseaaeasaasassaatesaesessssssbessessessrnrans 34
FIGURE 42 ENABLE EXTI LINEO (PAO-WAUPY) ...ttt ettt ettt ettt ettt e s ant e e e et e e e s s bt e e e e s sbbeeeesnnees 35
FIGURE 43 STM32F401C-DISCO CODE GENERATION ...etvttuuieitrestuteeeessstutateeesssssnesesessseeesesssnneeresteerer 36
FIGURE 44 STM32F401C-DISCO INITIALIZATION CODE WITH WAKE=UP ....uuuiieieiiittiiieeeeesrtiieeeserssnnneeesessiieeessssssineessssssnn 36
FIGURE 45 GPIO INITIALIZATION CODE ....cevttuuieeeterttttiaeesesststiaseesssssatteesssssnteeesssssneeesessteteesesseereerieerrr.. 37
FIGURE 46 WAKE-UP(PAQ) INTERRUPT OPERATION ...ceetiuttttteiitttteessttteessannueeessnsssessasssssesssanssesessnssssesssnsessssnnssesessssseesssnnnsees 37
Table

TABLE 1 FILE MENU FUNCTIONS . .....iiiiititiiietetereesssassssassassssass e aesseaaeseaaaseseesssestsessssssrsssssssssassararantsaassaaasseseesesesesseeereeseeeren 10
TABLE 2 PROJECT MENU ..uuiiiittutieeeietetttisteeesesstateesesssstasessssssasaeessssssnsseesssssssnseeesssstaseessssstanseessssssnreesssrssansieessrsrnnneeereens 10
TABLE 3 PINOUT MENU .1uuuuiiiiitiutiieeiseetttiaeeessesstieesesssstassaessssssasaeessssssnssaesssssssnseeesssssaseeesssstnseessssssnreesssrssnsieeeessrnnneeereens 12
TABLE 4 PIN MENU. . ..cttttuiiieieitttteeeteeesttaeesesesstaeesesssstnssaessssssasaeesssssannssesssssssnseeessssstnssesesssstnsseesssssssnsersssrssnsneesessrsnnneeessnns 13
B TR T =Y T U TR 13



1 STM32CubeMX A x|

» STM32CubeMX & X| ot

S§TM32CubeMX

§TM32Cube initialization code generator

E‘; Download Databrief

QUICK VIEW

8l X}2& : http://www.st.com/stm32cube

Save to MyST

[#share

life.augmented

é Print

STM32CubeMX is part of STMicroelectronics STMCube™ original initiative to ease developers life by reducing development efforts, time and

cost. STM32Cube covers STM32 portfolio

STM32Cube includes the STM32CubelX which is a graphical software configuration tool that allows generating C initialization code using

graphical wizards.

It also embeds a comprehensive software platform, delivered per series (such as STM32CubeF4 for STM32F4 series). This platform includes
the STM232Cube HAL (an STM32 abstraction layer embedded software, ensuring maximized portability across STM32 portfalio), plus a
consistent set of middleware compenents (RTOS, USB, TCP/IP and graphics). All embedded software utilities come with a full set of examples.

STM32CubeMX is a graphical tool that allows cenfiguring STM32 micrecontrollers very easily and generating the corresponding initialization C

code through a step-by-step process.

Step one consists in selecting the STMicroelectronics STM32 microcontroller that matches the required set of peripherals.

The user must then configure each required embedded software thanks to a pinout-conflict solver, a clock-tree setting helper, a power-
consumption calculator, and an utility performing MCU peripheral configuration (GPIO, USART, ..) and middleware stacks (USB, TCP/P, ...).

Finally, the user launches the generation of the initialization C code based on the selected configuration. This code is ready to be used within

several development envirenments. The user code is

GET SOFTWARE

rs

kept at the next code generation.
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4.1 Toolbar and menus

STM32CubeMX menu bar 0| A= Ct2 1t &

- File menu
- Project menu
- Pinout menu (Pinout view 7} M EHE| QI S [If
- Window menu
- Helpmenu

4.2 File menu

File menu 2} O}O|20] CHs A

S71

life.augmented

2 Ozl H|O|=(Table 1)& & 1IN .

Icon Name Description
_ K@ &= 2= MCU &1t STMicroelectronics EEEE EOF= MEZ2
O New project
J.LEK‘IIE 2 % | |.
STM32CubeMX .ioc 27 W= MEISIO 2 A 7|E9|
STM32CubeMX Z2ME MM S 2{SL|C}
= Load Project | *(F=2|) STM32CubeMX H{FO| € 12{|0|E Z| AU [, AH EE
9|01 27| M BHEA| 7|E ZRMES S YEA| backup 2
s{joFgtL|Ct(E 3], user code & ZEsl= TR ME Q| H Q)
Import
] Project A =S import 5t 10 import El MO A Z MEISIO] {22 &2 FLICH
SA| T2 E M (pinout, clock tree, IP, PCC)E2 M2 TE2MEZ
g, | Save Project ML
as ... 0| 7|2 A8 & ZE | AFEA7 H2[dt= Lt O|E2 2 .ioc W=
g gLt
d Save Project  $xjo] Z2MEE XA $IL|Ct
No Close
S: ol Z=ANMEZ Ct L==Ne|%4:
icon Project SiFjo] T2 M EZ & welcome H|0|X| 2 SOFZHL|C}
No Recent
. ; PN M| D2 A = =
con | Projeets > | P 20 HEE mENE54E moE L
No Exit g2ao et Z2HMES MY X|E 202 thZ STM32CubeMX &
icon Ch L O}

4.3 Project menu

Icon

Name

Description
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OO RISl 0| QUCHR T ME AHS 93 Ko| YL
& | CNAE | Note: STM32CubeMX o 22 HE o2 Y20l o 0f, HA
Z2NES HYSs 22 WEULICH 8IS MEES BYO
2to|=2i2] B 0| UTHE M= Beof 20|z 2i2|2 o|Xslats
Ol M %I 7t BEA| LI,
S ety Oltis Hio ZRME NS pd Y T tea DA MY

0
@)
(@)
o
o
(0]
0x
0x
mo
rx
mjo

>

Settings

Ol 5= ZE2EMEHY, £, toolchain %
4 kb2
=

]
2857 ?let 28 E
dl

1. ZEME7 X 0f 9UCtD Report 52 T2 ME oo 8% THATH 22 AX(0| M4 BLICH THX| YOV AGR}
NIE BLo oo YR TEHE HYS MUK 02 Mg + ALIT

4.4 Pinout menu

Pinout menu 2} Sub-menu & pinout EH0| MEHL| A S [Tt AR 745 EHL|C} (Figure 11 & X).

= X| &9 M pinout menu 2F sub-menu = hidden A Ef7t &0 Q& L|C} (Figure 12 £HX).

r
@ STM32CubeMX Untitled: STM32FA2071Tx -  —— * "y

File Project Pinout Window Help
B = IE (=] |.Eu! @3 Q [¥] keep Current Signals Placement @ o (] = @ < Find

Finout | Clock Configuration | Configuration | Power Cansumption Calculator

o Q& Show user Label kI ¥

BOOTO
MRST
iConfiguration "

: IPAD MIKLP
[I-MiddleWares M PAlM

i [ % FATFS PAZ

mls| o«

+. ® FREERTOS Pa3
S8 PA4
Pas -

-

P

é--Peripherals
g % ADC1
e B ADC2
i & ADC3
e & CAN1

m

% S5TM32CubeMX Untitled: STM32F42971Tx ®

File Project Windew Help
| Pinoutl Clodk Cmﬁguraﬁun| Configuration | Power Consumption Caloulator

onfiguration
=-MiddleWares
{ E} % FATFS

[] User-defined

Pinout menu 2} icon 52| A2 Table 3§ M &EXZSIA| 2.
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Icon Name Description
9 Undo | O|F M7 CHA 2 SHLHY ElS3Lct
™ Redo Undo 3 E Mg CHA| | =&l L|Ct.
Pin 9| Signal name 1} &4 &l 2= Pin O] S 21t AFE X7 2
Pin Of CisH Label name & X| ™St Label filed 0| 228 HOFT=
. Pins/Signals
i Xt AL|IC
No icon Options A2 gL Tt
O] Hlw& &dat 5t7| /i HO{ & StLtS| Pin 2
AE [0 AO0{OF LT}
AFEX}ZF Pinout view 0| A signal label, signal name, pin
L Dnodtname o2 £ 4 U BLICL YA ZUI YX|SHs Pin £t
field Pin 2742 Chip view 0| A ZH I L|CE 24l HF7| QoM =
Chip view 2 22/3}4 Q.
Show user | Pin Off && &l signal name CHAI0| ALEX}7} 2|5 Label 2 Chip
[¥] Show user Label label _
anels | view off 2 0{FL|CL
Pinout & 0f| AFE X7t X|H St pinout @ HES X£7|3} gL L}
. Clear . " "
No icon pouts | Ol 7152 A% Hojf pinout 0o Y&Ho| Y IP 52 X7|3}
St
_ Clear Single | piz4g) @ = 2 71| x| g Signal 58 7|3}
No icon Mapped N _
Signals | ZUCHL(QEUX|MOZ HA|E[L Pin 22 WHE[X]| G2 &EH)
AHE35HX| @i= TH| GPIO pin & S0M 28 & GPIO £2| =8
Xgotes &2 o FLLL X8 5= A= EE+= Input, Output
Noicon | SCLUMISd | e analog QILICH(4 2 & KT SIS 93] o] HHS B
*(Z2l) O] HwZ ArE35t7| Tof gFEA| Debug pin 52 MCU
debug 7|50 25t = AEE A=K 2QlsoFetL Tt
. Reset used | 278E X GPIO pin & 0| 27 2[M5l7| fIet GPIO o =&
No icon GPIOs L o -
X got= 2 o FL T
Generate
g esy csv text IHYU 2 Pin A2 MA
text pinout | - = Eo= oo
file
— Collapse All | IP / Middleware tree view 0ff €2{Ql=tree & 2 & ™S L|LC}
Enable &l & = Peripheral 1} Middleware =2 “Disabled’=2
Disable .
MISt
=] Modes 2| AL Ct.

Enable &FElj(=2H)2| Peripheral 1} Middleware =&
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“Unused” (2| o 2 2| Al =ICt IP 1t Middleware label 52

=MO|A A (unused) EE = | M(not available)2 2 H A4 =IC}.

Expand All
view & B 5 Ho{FL|C}.

JlsMol B E R EES HAZF7| {8l IP/ Middleware tree

Zooming in | Chip pinout diagram & Z}CH.

Best Fit M7t 37| 2 chip pinout diagram 2 4.

Zooming out | Chip pinout diagram & =4

Toolbar O A BF AR 7S

Keep
, current MEEIP 3Z REE X357 2|8 Pin 20| HAL= AS
Keep Current Signals Placement .
signals | g s stL|CE K38 A S “unchecked A E| 2 £ 2t Pin SHtg
Placement N
et = A= MZ22 pin 217 7|58 Ar8dts A0| AYE LIL
4.5 Window menu
Window menu = output 7| 5 A2 4= Q= E TtL|Ct (Table 4 £ X).
Name Description
STM32CubeMX main % S}EHY| MCU selection 20| & &l L| Ct.
STM32CubeMX main & SIEHY| F=7HX| €HO| G &IL|C}:
output - MCUs selection Tab : MCU selector & Sof| MEHEl AR Xt XA LK SH=
utputs
MCU =& LIE.
- Outputs Tab : AFEX7t AR & 2HlSHE STM32CubeMX 410, 0|2 M X &S
HA

4.6 Help menu

Help menu 2 O}O|& 9| A2 Table 5 & & XSHN 2.

Icon Name Description
(2 Help STM32CubeMX user manual 2 20 = L|C}.
N Content
i About... HE =S 20{FL|Ct
Check for | CH2EZE 7}53t software 2f firmware 2| release QH|0|EES
L Updates =
P Hojz Lt
- Install New | AX| 753t @ = STM32CubeMX 9} firmware O] release £ & 0 & L|LC}.
‘ Libraries | = x| EIA L= PC Of 0|0] MX|El A|AAE|C| HES LIEFHL|CE
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Updater
Settings ...

o
=

>

oizg

Software 2} firmware release =
?let proxy &

setting &S

S XM ZSH= Repository folder, internet
d, Atz YO0l ESS 248Y + U= updater

2O F UL

5 Clock tree configuration view

RTC Clock Mux
HSE [~ HSE RTC |
13 E——
Input frequency
LSE,
— g LsE To RTC (KHz)
0-1000 KHz Lst 15 |Ethernet PTP clock (MHz)
LSIRC @/
HCLK to AHB bus, core,
To IWDG (KHz) “ memory and DMA [MHz)
KHz . .
ey ok T
HSI RC ~
HSL |
@ FCLK Cortex clack (MHz)
16 MHz ver SYSOLK(MHz) | AHB Prescsler  HOLK (MHz) APB1 Prascsler
' 16 - = 1 v v APBl peripheral clocks (MHz)|
180 Mz max
PLL Source Mux UK & X1 —n-- API!I Timer clocks (MHz)
=g | T f' APB2 Prescsler
Paz
= L L v APB2 peripheral clocks [MHZ)]
Input fraguency 116 -t xm - 2 - Enabis C33 -
= | e { e = o i e )
426 MH; 14 a8 48MHz clocks (MHz)
i, 125 source Mux
MainpLL /O 9
Etdock | ™
—
125 clocks (MHz)
PULIZSCIK
X152 fz ®
=N [
SAI1-A source Mux
PULIZSCIK PLLI2SCLK 3
[z 1
Input frequency PLLIZS Q _—
e o 12, SAI-A clocks (MHz)
MCO2 source Mux
MHz PLLSAICLK
~ | _svsak —@
B |- @
PULIZSOK i
e SAI1-B source Mux
(MHZ) MCOZ [HH 1 . I1 - HSE .
— PLLIZSCLK
PUCIK
3 Ext.clock
~ 12. SAI- clocks (MHz)
MCO1 source Mux
10K FLLSATCLK
S| SAICL =
=3 x50 4 PUSAIGK /1 @
St / L~
HSE N i3
(MH MCOL CHH 16 [ [1 - | Lo R
@ - LLCDOLK
‘4 iz /2 1. LCD-TFT clocks (MHz)
PUCIK PLLSAL IR

STM32CubeMX = A X}O]| 2|5l 1 El
AHB/APB HA Fot4+-E AI5HMO 2

H=2

HSS S =L %%A—'HQE HA
baudrate limitation)0f] Y& = %= Q!

STM32CubeMX = 2} Peripheral

JOl=l clock ™82 AtE%tLICH &

=2o=

RCC x=7|3t #Zut 20| 4d= C ZEQ

pAKS)

e IAE MO A Hertz 2 7| =l L|C}.
f 9| sequence = STM32F4 7|Et9|
I7tof cher et Ct.

o

rO DI

M

=l prescaler =1 clock source 0| A system, CPU 12|11
L|C}. =

Sl AR E| MM E

— =2o0o=

b4

of x|t 8 £ = FH

.I

—

|%! LICf AR RES| HS D& parameter(0f|, UART

HMSE7| 2|8l Clock tree view Of A
project O main.c 2} stm32f4xx_hal_conf.h L} Q|
£SHEIL|CL(HSE, HSI 12| 11 external clock O At~

)

Ol E2AH0|HM 215l= 2HEYS OB 28
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Clock tree view & 2% == Clock configuration B2 = &/8tL|Ct.(Figure 13 £ X)
Internal(HSI, LSI), system(SYSCLK) 12|11 peripheral 22 Fut4 ZE = HES &~ Q&L CE
System 1f peripheral 222 clock source & MEHSE D PLL, prescaler 12| 10 multiplier 52
FIHOZ AERCEZM ZEY = ASLICHL
X microcontroller 2| system clock & & &% clock source(HSE, HSI EE= PLL CLK)E
M Ed Rt LT

001 Figure 14 2 Ly % 16MHz 222 AL85}7| 9/8} HSI & M43t 2 HOIFLIL

—

System Clock Mux

HSL | ™
— |G
SYSCLK (MHz)
H5E
—- i —
PLLOLK| _

e
.
e

| | Enable C33

2 2 (HSE EE= LSE)E AHE5t7| fIsl 2/ F St 2HAE pin 50| 2| F 2 crystal 2
P

Asl=0| A2 5| =& RCC peripheral O| pin out view Of| A 714 | 0{ OF 3L},

Input frequency f16 =
HSE -
25 HSE 5 M

-

A HSE 0SCis not available
To enable it go back to [P RCC in Pinout Tab
|

Input frequency er J" .
HSE

44— i

26 MHz

i
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System clock source 2 PLL & At 42, PLL & & clock source 2 HSI EE= HSE £ MEHEH 4~

=
)V\I:ILlEl-

PLL Source Mux
HSL | ™
I§I
f16 - |
HSE | _ : :
- /M
-'-.-.-.-.

3. PLL 1f prescaler & AF3}X| Q1 HSI £ A3 16MHz = core 2} peripheral 22 S0 ACH2
MEgLC
Note : A0 [C}2} PLL 2} prescaler, Multiplier & A-23}0] system 1} peripheral 225
F7t2 ZEY L. system 2O 28 EH SEE Ef% clock source 52 L5t 20| 278 &
FASLCH:
-USBOTG FS,RNG 12|11 SDIO 2382 =8 &= PLL 8o 2 g E LLCH
- 12S peripheral 2 L{E 22 PLLI2S 0Of] £ A AL S & =l 2| & clock source 2 3= & L|LC}.
- USB OTG HS 2} Ethernet 2212 2| clock source 28 H 55 =!I L|C}.

4. A0 et E 320 FIHel s 2T 4= U= Microcontroller Clock Output(MCO)
pin 2 2|3l prescaler & A3t L|Ct.
Project & X Z&tgtL|Ct.

DZ2HME stAM™E TS| |8l Configuration B © 2 0|58t L|LCt.

k=3
=
L=

Configuration view

STM32CubeMX Configuration %2 (Figure 18 X)) AT EQ 0 AHO0| 753t 2= QAE(GPIO,

peripheral, middleware)2 7HEfM S 2 LIEtHL|CH 2&l 7S A A S =
X 7|3} parameter @A S0 MH SMES MENSH 4= QI 2 SHL|LC}

1=

- =AM X2 0t3(Green Checkmark) : SHFE A7 AEH
- 4 ®A|(Warning sign) : 22t 5HX|2F 27 7Hs ok S ER
-E22M X HA|(Red cross) : 2= AN AME|

Note : Pinout 0] g&F0| Q= GPIO 2} peripheral 2 == 2 %! pinout view 0| A2t M7 Tt&.

Configuration view 0| Al MCU = 2/Z 1{{ 20| A IP tree & E0{F 11 @EZ 1j 0| A] Middleware,
Multimedia, Connectivity, Analog, system, control Z}H|Z 2|2 LH =l IP o] E|AEE HOFL}.
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2} peripheral & 732 HES}7| |8t MG B E2 7HICHFigure 18 & X).

File Project Window Help
EoREHR 65 +- 0P
Pinout | Clock C EE ion | Power G tion Calculator
[Configuration a
£ Middlewares W
2 FATFS
i b [7] User-defined
& ® FREERTOS
- [7] Enabled
5% 1w
. [7]Enabled
£ ® USB_DEVICE
Class For FS IP | Custom Human Interf...
- Peripherals
£/ ADCL
Lo INLO: Set
S8 cam
i.- Master Mode: Set

o) | L] | o] | CoB) | (=G
l | l ] S

i

1= JRTOS)| 3
l FATFS afc, ] l FREERTOS ‘jﬂl ] [ LW gg l [ USB DEVICE +<5. l

L[] Activated

© DAC

*... QUT1 Configuration: Set
Ay poMr =E

... DCMI:Slave 8 bits Embedded Synchro
& ETH USBFS +%, REC é\\g

*- Mode:MI

Ay FsMc

©NAND Flash 1
NCE2 Chip Select: Set

% IWDG
b [7] Activated

4 . D

Figure 18 STM32CubeMX Configuration view

IP and Middleware Configuration window

0| &2 configuration Ij & 0f| A{ IP instance Et= Middleware O|ES 2&/5lH S &/L|C} O2| 10 MEHE
SEHZEO|N IP E= Middleware £ 27|32} 617| |8 @ k| = parameter 2 A& = AUSLICH
O] 282 281 eX|5t= x7[3t C ZEE H-d5t7| loh At& & LIC}. (Figure 19 & X, IP

configuration &0f| CHSH O A|)
configuration &2 Ct21} 22 HIHX| 48 =atstL|C:
- Parameter settings : 41E4 Zl peripheral &= Middleware £ ¢|ot 20| E 2{2| & parameter ==
28.
- NVIC, GPIO and DMA setting : {1EH 2
- User constants : AKX T2 MEZ Q3 S}Ltt= H

SESN

MEHE| peripheral 2 2|3} parameter 52 A& (4.3.5 £ X).
7H

O| A+ At M O| Az=(constant)E MM (4.3.2
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r
@ ADC1 Configuration

==

«f Parameter Settings | o User Constants | o/ NVIC Settings | o/ DMA Settings | o GPIO settings

Configure the below parameters :

Search :

Search (Crth+F)

[= ADCs_Common_Settings

»

Mode Independent mode
[ ADC_Settings
| i
Resolution 12 bits (15 ADC Clock cydes)
Data Alignment Right alignment
Scan Conversion Mode Disabled
Continuous Conversion Mode Disabled
Discontinuous Conversion Mode Disabled
DMA Continuous Requests Disabled £
End Of Conversion Selection EOC flag at the end of single channel conversion !
(= ADC_Regular_ConversionMode
Number Of Conversion 1 |
External Trigger Conversion Edge Mone
Rank 1
= ADC_Injected_ConversionMode
MNumber Of i
|| - Of Conversions 0 EE_ll'IEl_I Parametero"
T CheH 27t 2 T
Enable Analog WatchDog Mode | ] i
Clock Prescaler
ClockPrescaler
Parameter Description:
freguency of the dock to the ADC. The dock is commen for all the ADCs.
Lo ] [0 ] (e ]
| P
Figure 19 IP Configuration window (STM32F4 series)
User Constants configuration window
User Constants &2 A2 X} K| ™ M2 HO|ot= 0| 7F5¢EHL|CH A™ T A4+=E -2 mxconstants.h
ot L STM32CubeMX AHEX T2 MEO| XAts2 2 MM EL|ICH | E A== peripheral 1t
middleware parameter 52 HEH3}7| Qo AR E = JUSLICH
[ @ ADC1 Configuration g‘
o/ Parameter Settings | &/ User Constants | o/ NVIC Settings | «/7 DMA Settings | < P10 Settings |
Search Constants -
Search (CrthF) | remove
Constant Name Constant Value
CONSTANT_1 10
CONSTANT_2 OxFF "
CONSTANT_3 CONSTANT_L
CONSTANT_4 (CONSTANT_3+CONSTANT _1)* 100/CONSTANT_L
CONSTANT_5 (CONSTANT_2 CONSTANT_1)

Figure 20 User Constants window

/* Includes

/* USER CODE BEGIN Includes */

/* USER CODE END Includes */

/% Private define

*/

*/

#define CONSTANI 1 10
#define CONSTANT 2 OxFF
#define CONSTANT_3 CONSTANT_1
#define

CONSTRNT 4 (CONSTANT_ 3+CONSTANT 1)*100/CONSTRNT_ 1

#define CONSTANT S5 (CONSTANT 2-CONMSTANT 1)
Figure 21 &4/

£/ mxconstants.h i} 2/
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6.3 GPIO Configuration window

GPIO pin 8™ & 17| 2|3t GPIO configuration & & 27| 2|3} Configuration & 0| A GPIO €&
Z2jetL|Ch(Figure 22 7). 0] 4Ho & Y% peripheral $4 47Hof Cs} Hetsix| 42 4 e

72 E2 YK USL|CE E3] GPIO speed 7} peripheral 2] £ 4l speed Of MatstX|, Z st 20

11—
Li £ 2 0| MEx|of =X =ldoFgtL|Ct.

Note : GPIO ™2 |P instance & ZA™ &OA M E GPIO &#2 £ EM IP instance Of B2 2 =
Q& L|CH ACHL, GPIO &2 output mode 2 ™ E &= QS LICHZ|EX O Z output level). 24 A &
ZE= 10 w2t HolE 2 4 gLt
rﬁ Pin Canfiguration ‘.; .‘-. l'." L B N $ ba s u‘
P10 | apc1 [ cana | pac | oo [ EmH [ Fsme | rec | Tms [ use_ore Fs|
Search Signals
{CrthF) [] Show only Maodified Pins
Fin Iﬁame Signal on Pin  GPIO outputl... GPIOmode  GPRIO Pull-up/... Maximum out... User Label Modified
FD10 nfa nja Input mode Mo pull-up and ... |nfa [
FD11 nfa Low (Output Push Pull Mo pull-up and ... |Low [
FD12 nfa nja \Analog mode Mo pull-up and ... |nfa [
PD13 nfa Low Qutput Push Pull Mo pull-up and ... Low [
PD13 Configuration :
GPIO output level :Low -
GPIO mode |output Push Pull =
GPIO Pull-up/Pull-down _No pull-up and no pull-down -
Maximum output speed :Low -
User Label
[7] Group By IP [ Apply ] [ Ok ] [ Cancel
h == = as- —— —a =

6.4 DMA Configuration window

DMA =A™ &S 7| 2|8l configuration 20| DMA & Z&lstL|LCt.
O] L2 MCU A0|M AF27H5%H MEEX Ol DMA & e 4 Y& LICH DMA QIE{H0]A = CPU 7}
S5tz S2F memory and peripheral AFO|Of B|O|Ef &S =g LI} EEok X[ 2 Of 20f| 2t

o

memory to memory M& & AN o 4= Q&S L|LC

Note : USB L= Ethernet 1} 22 QE P E2 |PSHAAN & L 7|2 MH0| o8 =AM} =
X}Alo| DMA controller £ 7} L|C}.

DMA 23278 g0 A “Add"E 2 &5t peripheral 1 =0f| OfZE =~ = 287t DMA

19



S71

life.augmented
request S AFO|Oj| A A1EHSHE B X| Q5= T 2249 2JH| DMA 2t 47 Fol E0| MERERIS
Z=ItgtL| CH(Figure 23 &x).

f % DMA Configuration ﬂ1
| o/ oma1| o DMA2 | o/ MemiToMem

DMA Request Direction Priority
Select

.
DMA Request Settings

peripheral Memary [
H

Mode Increment Address

Use Fifo Threshold Data Width
Burst Size
[ Apply ] [ Ok ] [ Cancel
|

DMA request & MEHSIH XI5 HO 2

HM&eh) 2|1 priority(SM&=2) S S EL|CH DMA X 20| MEZ|QUS [, start address 9t Z+2
s 7|&38t= 242 application code Of [}EL|C},

DMA request + peripheral = 1} memory = ALO|0]| H|O|H & ™ &SH7| /et stream & 27|25l

AH2 E|L|CHFigure 24 At X). Stream M &2 = IS DMA M4 S MEHELT7| 3t steam 2

A™MS |.7| 0|‘-|.| A|--9- = A 0||_| |:|_

K

= stream & A2 7}5 3t stream, direction(H| 0| &
C

.
o

DMA ™% run-time parameter &

20



6.5

S71

life.augmented
DMA controller S AT EQ|0 M4 HA, d2|0 AT EQ|0 M7 S Yst AL, steam
z g

number 0f ©|¢f 94T SFE9I0] 24298 ALE5}0] dual priority system 2 X|8tL|CF.

[ % DMA Cenfiguration ﬂ‘
«/ DMAL | o7 DMA2 | o/ MemToMem

DMA Request Stream Direction Priority
12C1 RX DMA1 Stream 0 Peripheral To Memory Low
DMA1 Stream 6 Memory To Peripheral

i {
|
DMA Request Settings {
Peripheral Memory
Mode  MNormal - Increment Address al
UseFifo [0] Threshold Data Width Byte - Byte -
Burst Size
Apply ] [ Ok ] [ Cancel
b

NVIC Configuration window

NVIC(Nested Vector Interrupt Controller) &2 & 7| £|df Configuration Al NVIC &

S alstL|CHFigure 25 £k=X).

Interrupt unmasking 1t interrupt handler = Otz =71 2| RO A 22| &l L Ct:

- NVIC E82 NVIC controller 0| A{ peripheral interrupt & 243} ot0 LM+ E A8 = Y E
L

- Code generation 2 A= MM 2 E interrupt O] ol S M S MEiSH o~ Q& SfL|C

> NVIC EHE A3t interrupt 43}

NVIC % (Figure 25 & X) AF2 3= 2 & interrupt 52 20 FX| &L Ct CHEE pinout 1f configuration
EOJ| A MEHE] IP Of CHSE AR 7453t interrupt S8 2 0] F L| C}. System interrupt &2 LFEFLEX| St
HIZAISE AlZ S glaLc

2 3=l interrupt & ZE 26 LE SHX| & =& [Show only enabled interrupts] | AEtA S

MIBEAL 5HR| S 5 ASHEL

MO0 2} Interrupt vector table 2 AAMS 4= QI E [Search] ZHEE AR 4= QIS LICH
0| £ =0 pinout 0| Al UART IP & &/43}5F10 NVIC search ZEQ M UART £ QS & = AH

=S NV
HE 2 2/5tH UART 2F 2t =l 2= NVIC £ HA|S|E LT

ru> mI

gt
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peripheral interrupt 7} 243 &| ™ | & peripheral 0ff C$t HAL_NVIC_SetPriority 2t
HAL_NVIC_EnablelRQ function call & 444 $tL|C}.
f % NVIC Configuration §1

&/ NVIC} o7 Code generation

Priority Group :4 bits for pre-emption priority 0 bits for subpriority - [ Sert by Premption Priority and Sub Prarity
Search Search (Crt+F) E] E] [] Show only enabled interrupts
Interrupt Table Enabled Preemption Priority  Sub Priority
Mon interrupt 0 0 -
I Hard fault interrupt 0 0 I
Memory management fault 0 0
Pre-fetch fault, memory access fault 0 0
Undefined instruction or ilegal state 0 0
System service call via SWI instruction 0 0
||Debug manitor 0 0
Pendable request for system service 0 0
| ime base: System tick timer 0 0 |
PVD interrupt through EXTT line 16 [ o 0
|[Flash global interrupt ] o 0
| |[ReC global interrupt [ o 0 |
ADC1, ADC2 and ADC3 global interrupts [ |o 0
CAN1TX interrupts ] o 0
CAM1RX0 interrupts [ o 0 I
CAM1RX1interrupt ] o 0
CAN1SCE interrupt ] [0 0
TIM3 global interrupt [ o 0
[TIM& global interrupt, DAC1 and DAC2 underrun error interrupts ] o 0
Ethernet global interrupt [¥] ] ]
Ethernet wake-up interrupt through EXTI line 19 ] 0 0
USB On The Go FS global interrupt 0 0
DCMI global interrupt E Jo 0
FPU global interrupt (WG 0
Enabled Preemption Priority Sub Priority
[ Apply ] [ Ck ] [ Cancel

FreeRTOS 7} 35} £| 92 [f, Figure 26 1 Zt0| =7} 0| LIEFLL|CL O] B20f FreeRTOS
APl £8 3 &5l= 2 & interrupt service routine(ISR) &2
LIBRARY_MAX_SYSCALL_INTERRUPT_PRIORITY parameter O HO|=l M+ HCt &

FH=2IE 7H™oFgtL .

rlo
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12C1 eventinterrupt |
12C1 error interrupt [

P
P

(L peity ] [ ok ][ concdl

Figure 27 12C NVIC Configuration window\
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-
@ NVIC Configuration M
Q{? MVIC | Q‘? Code generation
Priority Group [4 bits for pre-emption priority 0 bits for subpriority - ] Sort by Premption Priority and Sub Prority
Search | @ @ Show only enabled interrupts
Interrupt Table Ena... Preemption Pri... Sub Prio... Uses FresRTOS func...

Mon maskable interrupt 7] |o ] L] -
I Hard fault interrupt ] o 0 [] I
Memory management fault ] |o 0 [T
Pre-fetch fault, memory access fault V] o 0 ]
Undefined instruction or ilegal state V] |o 0 ]
System service call via SWI instruction 7] |o 0 [T
|[Debug monitor V] o 0 ]
Pendable request for system service V] |15 0 [¥]
ime base: System tick timer V] |15 0 [V]
PVD interrupt through EXTI line 16 ] |5 0 [¥]
5
l lobal interrupt 5 I
ADC1, ADC2 and ADC3 global interrupts ] |5 0 F
CAN1TX interrupts [ |5 0 [#] I
CAN1RX0 interrupts [ |s 0 [¥]
CAN1RX1interrupt WG 0 [¥]
CAN1 SCE interrupt [ |5 0 [¥]
ITIM3 global interrupt [ |s 0 [¥]
[TIMG global interrupt, DAC1 and DAC2 underrun error in... [ |5 0 [#]
Ethernet global interrupt M |5 0 [¥]
| |Ethernet wake-up interrupt through EXTI line 19 ] |5 0 F
USE On The Go FS global interrupt ] |5 0 [Z]
DCMI global interrupt [ |s 0 [¥]
FPU global interrupt WG 0 [¥]
e
Enabled Preemption Priority |5 Sub Priority Uses FreeRTOS functions
(I R =
Figure 26 NVIC Configuration tab - FreeRTOS enabled
H L H H o -~ SE A A
IP o & interrupt = IP configuration F 0| A NVIC ¥ & &3 28 &+ UASLICh
r
@ I2C1 Configuration M
| o Parameter settings | o7 User constants | &/ NVIC Settings | o/ DMA Settings | o GPIO Settings |
Interrupt Table Enabled Preemption Priority Sub Priority
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STM32CubeMX NVIC configuration 2 M #+=2| J1-E(priority group) M EH, interrupt
S 5HH| g 3t interrupt M =2 2i| 2 (priority levels : preemption and sub-priority level) Ao 2
TG0 ASL T
1. Priority group MEH

S H|E = NVIC priority level 2 Ho| & 4= Q= E $tL|LC}. O| HHEE-& F7tX| priority
type(preemption priority 2} sub-priority) 1} & X|St= 5 priority group S £ L+ M /&L Ct
Ol E=0, STM32F4 2| A2 NVIC priority group 0 = 0-bit preemption 1} 4-bit sub-priority 2t
XL Ct.
2. Interrupt E|O| £0f| A| StLt EE= = O| A 9| interrupt vector =2 MENS|T| |6l StLE L= = O| A 9|
= MEeL|Ct oHHO St == o2 JHE SAl0f vector 5& E°E5H7[2[8H Of2f 2] interrupt
HolE Q&2 ARt Lt
- Enable checkbox : interrupt & g8 3al/H|2E3 A|7|7] 8 HAEAE H I SHALL *HX1|0H_| C}.
- Preemption priority : priority level 2 MEHSL|Ct. Preemption priority = CHE interrupt
Kotk 4= Ql= 3FLEQ| interrupt 52 =, preemption priority ©| level 0| =& =& interrupt M
St =2 M =918 Zolgct
- Sub-priority : priority level & ME{SIL|C}. Sub-priority = interrupt 2| 2Ma+=2| & H 9| 6}iE1|
= st preemption priority £ 7+ interrupt 7t S A|0f| &AM S A2 sub-priority 2| level O
interrupt £ HA AldstL|C}
- HE A E M| 218 Apply HHES 28 £ OKHES SE/LICH

6.6 FreeRTOS middleware configuration view

STM32CubeMX FreeRTOS configuration &S E6l| At A= real-time OS {Z 2| 0| M| Q7| =
S E Xtel(resource)E AT U1 1t ofj 2ot heap 2 X HE = YSLICH FreeRTOS @A &
CMSIS-RTOS AP| 842 A28t I E0|A] Mo E|1 MM EIL|C}H FreeROTS M2 Ctemt 22
M2 ZH Lt

1. Configuration & 0{|A| Tree view 0| != FreeRTOS £ &/ d3}gtL|LC}.

2. FreeRTOS A &S E7]| 2|3l Configuration & 0j| FreeRTOS £ £ &l 2t L|CH(Figure 28 £=X).

User Constants B2 X|2|¢t 2 & &2 task, timer, queue, semaphore 2 Z2 A H

o
—

parameter =1t object 52 AT = QYT E HL|C}
Config parameters 0f ZfS< kernel 1} software 8 HE2 Ho|& = Y 2 THL|LC}
Include parameters &2 AFZXIC| 0| Z2[#| 0| M0 2t @7 &[= API 2=STF HEISIO] R E

MO|Z=E XMzt A Z &= A=F L L}

Config 2} Include parameter =2 FreeRTOSTConfig.h Lt 0f| ZatE L|C}.
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(s FREERTOS Configuration . h [ |
| o7 Tasks and Queues I o/’ Timers and Semaphores | Q,'? FreeRTOS Heap Usage
.o/ Configparameters | o/ Indude parameters | o/’ User Constants
Configure the following parameters:
Search : | Search (Cri+F) Lo
= Versions -
CMSIS-RTOS version 1.02 i
FreeRTOS version 8.2.3
| |2 Kernel settings
I USE_PREEMPTION Enabled =0
I CPU_CLOCK_HZ SystemCoreClock |
I TICK_RATE_HZ 1000
: MAX_PRIORITIES 7 — l
MIMIMAL _STACK_SIZE 128 Words
MAX_TASK_NAME_LEN 16
| USE_16_BIT_TICKS Disabled
IDLE_SHOULD _YIELD Enabled
USE_MUTEXES Enabled
USE_RECURSIVE_MUTEXES Disabled
\ USE_COUNTING_SEMAPHORES Disabled
QUEUE_REGISTRY_SIZE 8
USE_APPLICATION_TASK_TAG Disabled
TOTAL_HEAP_SIZE 15360 Bytes -
|
||
] l Apply ] l Ok ] [ Cancel
Lg —_—

Power Consumption Calculator (PCC) view

QIH|C|E A|AE OfZ2|H0| MO X|&X 0l F7}ojl (2t AH|F 2{(power consumption)e 5 23t
ZHAARZE | QS LCH AH|F B S XA A|7]7] |8 STM32CubeMX = Power Consumption
Calculator(PCC) & (Figure 29 #=x)E N &L L} 0| A& F0{ Xl microcontroller, battery 2 & 12|10

=
AHE X7} o| 8k power sequence Of [}2} CSaF 2 ZaME M-S 8L L}
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- ™3 AR HE(Average current consumption)
2 HOIHAEZRH It QAL ALEA K| A = core FLI+22EH F7HE £

- HE{ 2] &= (battery life)

- "W DMIPs

. DMIPs 242 MCU o] GJO|E|A|E2 26 X /I Qs gho @ 27bg AL £He|s gho] of L]k,
- |} =¥ £ (Maximum ambient temperature : Tauax)

& LR AH|™ A, Ii7|X| FF, 105°C o Z|C Mgt £ (maximum junction temperature) ]| [C}2}
A5ty £2 HENE EF5t7| o Zth FH2 =5 AlLretL
X Tamax 7242 /O AH|E D 2{5HK| & LICHE S0 Tavax =E 2 I8l 110 22T F= Additional
Consumption ¥ =& AHESH0] FA|E|0OF LICL /O 2] 88X AR H 7O Lt 412

microcontroller 2| H|O|HA|EQ| HA|E[O /JUSL|CH

rob o

PCC view = 72 At7 AH|C|E O Z2|# 0|
PCC power sequence EHAOf| A Ofzf e} Zte ut
+ 7hs€ W{of low power mode £ A5t & ofL|Ct

o 4 CHA g 7 AN S 7|82 2 clock source @t FIb=E ZE L Ct.

Zt CHA|Oof| & 2 5t peripheral 2t 2H4 5} ot L| Lt

i
0
tu
At
oz
[
ey @
i
o
o
A
M
1
20
|.|-|
M
|.|-|
Io
g}
T
o

o

HA|

2

| A

Z AERHE BIE 2| T o) At 7tsot TS 2 VBUS E MEIE 4= A& LTt 0| A2 HiE 2|
=30 S 02 A YUk M2 LHE H | 7bSotEHH,

U B 22 FHO

D —
STM32CubeMX SA| MQF Zro| MEHZ H|otat Zd @I L| CH(Figure 29 £HX).
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Power consumption sequence BH&7|

file Project Power Window Help
BERUE $§Fi9 e
Pinout | Clock Configuration | Configuration

]
4
»

Transitions Checker
‘ { o - w

|l-'~~|‘[:}uxn

S STMIzF4 Sequence Tabk
Line. STMIZF 4077417
e g Step Mode ved RangefScsle Memory  CPUBUSF.. ClokConfig SrcFreq  Perphersls  Add. Cutent StepCurrent Durston  DMIPS Voltage So... TaMax  Category
Datsshest 022053 Rev?
Parameter Selection (A1)
Ambient Temp... |25 =
Vdd Power Su... 3.5 =
Display

- Plot: 41 Steps B

Battery Selection @ = =

Battery

MEHo2 ALSAHE HE2]| RS MEEr & USLICH 01 A AHHE NBAT 1Y 1

— 17

AHEAHE 010] 2l &|0] A= HHE 2| E HESALE AFE A O Z 2| 0] 10f| 7ty Hetet Mz

Ho
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® STM32CubeMX testioc™: STM32F417VGTe [=[®] = ]

File Project Power Window Help
BERUE: G589 imp

Pinout | Clock Configuration | Configuration | Fower Consumption Calcuator |

o q Transitons Checker
Viceocontroller Selacted (2) | P | - MMMQJ—'_[
- 6 Available Batteries 2
Series STM32F4 Sequence Tabl
Line STMIF407/417 § S - S
[ ey Step Battery Database Management [ Add Battery Remoue User Battery Edit User Battery DMIPS Voltage So... TaMax Category
Datasheet 022063 Rev?
) Avaiable Batteries List
Name Capacity (mAh)  SelfDischarge (%... Nominal Voltage (V) Max Cont Current... Max Pulse Curren... Database
Ambient Temp...| 25 - [alcaiine (4A LRS) p
Vdd Power 5u... |33 - :kk::ine ARk LR’DE) 1250.0 0.3 15 4000 0.0 DEZu:t
ine(CLR1%)  [8350.0 03 N 00 Default
Display
[ 7 | Abaline(®R20)  [20500.0 0.3 | Add Battery == 3% Default
e — ® Plot: Al St2p2 | Ahaine(@¥) [625.0 03 | fame Battery 29 00 Default
L-Hn02(CR1225)  [8.0 012 = 5.0 Default
LiMnO2(CR1632)  [125.0 0.12 | ICapadity (mah) 0.0 10.0 Default
L-Hn02(CR2032)  [225.0 0.12 | selfDischarge (s/month) (0.0 150 Default
Battery Notset Li-MnO2(CR2430) _ |285.0 0.12 j20.0 Default
+ fominal Voltage (V) 0.0 3
In Series s L-Hn02(CR2477) _[850.0 .12 10.0 Default -
= Li-SOCL2(AAATO0) _ [700.0 0,08 | Max Cont Current (mA) 0.0 130.0 Defaut
InParalel 1= LI SOCL2{A3400) _ [3400.0 0.08 | Max Pulse Current () 0.0 [200.0 Default
Capacity 0.0mah L-50CL2(C3000) [5000.0 0.06 [200.0 Default
T o " LiSOCL2(D19000) _[19000.0 0.08 500.0 Default
elfDischarge 0.0 %mon L-S0CL2(DD36000) 360000 0.08 1000.0 Default
Nominal Voltage 0.0V N-CA(AA 1100) 11000 E.n 0o Default
Miax Cont Curr. 0.0 mA NRCA(A1700) 17000 0.0 0.0 Default
NRCd(C3000) [3000.0 0.0 oo Default il
Max Puise Cur... 0.0 mA N-CA(D+00) [#00.0 0.0 00 Default
NRCA(F7000) [7000.0 0.0 0.0 Default
NAH(AARBOD)  [800.0 30,0 oo Default
Information Notes ® NiAVH(AA1800) 1800.0 30.0 oo Default
NHVH(A2500) [2500.0 0.0 0.0 Default -
el [
2 ® o) (o=

- Sequence Step 22| 5}7|

b Step =2 step HHE S(step F7}, AHA|, EAL, 0|F)E AHE 10| sequence LHOIA M8 4=

N

Q&L CHFigure 31 &HX).

Step

(0 N | S | O Y | O | O |

- Step F7}

MZR Step & F715}7| 2|5H o2t 20| F7HA| 0| AL Tt

e power Consumption If 2| M Add £ 2 =!.4l step A AEfZ New Step &0| S & L|LCt.

* Sequence E|O| 20| M 3tLt2| step & & = Duplicate & S E2lgfL|Ct SAE step HYLEN =2

New Step AH0| & 2!L|C}(Figure 32 &+xX).

28



) /4

life.augmented
[ @ New Step u1
g JE2
r Power /Memory Peripherals -
Fower Mode :RJ..IN i - [[] ADCL I
Power Scale —Choose— = [B Anca
Memory Fetch Type .. [7] BKPSRAM
Vdd - [] BusMatrix
Voltage Source 'Battery - [[] can1 =
i i [ canz
rClocks
CPU Frequency
Interpolation Ranges

User Chaoice (Hz)

Clock Configuration
Clock Source Frequency - [7] pMAL
[ pMA2
- Optional Settings |:| ETH
Step Duration 1 :ms - D FSMC
o i r 1 [[] ap1OA
Additional Consumption |0 mA -
L ! [] GPIOB
] ePIOC
-Results
[] GpPIOD
Step Consumption |0 nA - [7] GPIOE
t
|| Without Peripherals |0 nA - [] GPIOH
[] HASH
Peripherals Part 0nA (A: OnA -D: 0nA)
[ 12C1
Ta Max (T) 105 I:‘ 1202
=1 Ml |
rWarnings
H

L step O] Y E[H, 22T F Tavax ¢{2] Z1t= power sequence FOf| LEEFEf LTt

- Step HI
Step 2 HHSL7| 2/3ll sequence H|O| 52 CH&£22 gL|Ct 12{H Edit Step 0| & & L|CH(Figure

33 &t

A

).
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r ™
 Edit Step =X
r Power /Memory Peripherals -
Power Mode :RUN - [C] ADC
r . [7] cOMP1
Power Range Range 1-+High 0
Memory Fetch Type :FLASH
vdd 3.0
Voltage Source :Batl:en-I -
rClocks
i ] 7 oBeMCU
CPU Frequency _32.0 MHz - | D DMA =
Interpolation Ranges |:| FIREWALL
User Chaoice (Hz) - [] FLASH
i - - [] GPTIOA
Clock Configuration \HSEBYP PLL - | ] GPIOB
"l| Clock Source Frequency 16,0 MHz - - [[] GPIOC I
I:‘ GPIOH
- Optional Settings - |of | T2CL
Step Duration 1 :ms - D 12¢2
Additional Consumption |0 ‘mA - | 1co
- [] LPTIM1
-Results
&S - [F] LPUART1
Step Consumption | 6.65 mA - [] PVD/BOR
Without Peripherals |6.3 mA - [C] PWR
Peripherals Part 352 pA (A: OnA -D: 352 pA) ] RTC
Ta Max (T) 103.9 I:‘ SPT1
= -
rWarnings
Il

- Step O] &

Jl2He= M=Z2 step 2 Sequence o| OpX[2}0] == 7+ L Ct.
Sequence E|0|& 40| =M & 0| &A|7| 1 Xt step & S 2/6t1 Up/Down HE S AHESHO]
Ol s &Lt

- Step AtH|

A M| 5 AXSHE step 2 AE4SHO] Delete H{ES S LICH
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8 STM32CubeMX Simple Example

STM32CubeMX £ AI-838}0{ Wake-up Key & 754 8HL| L.
- Software tool : STM32CubeMX
Hardware tool : STM32F401C-DISCO (Figure 34 £HX)

A wake-up Key £ 7+315}7| 2|3 STM32F401C-DISCO board 0f L3t M =2 & User manual 0f A
<t OIBHLICE

o
2
k=)
User manual : http://www.st.com/resource/en/user manual/dm00093902.pdf
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1. MCU MEH
STM32CubeMX £ A&510] New Project & =&
board 2| MCU £ MEHSHL|CH(Figure 35 & X). S
7|8te 2 E[o{ ALt

i

= MCU Select E40j|A] STM32F401C-DISCO
TM32F401C-DISCO board = STM32F401VCTx &

© New Project — ==

MCU Selector | Board sdem‘

MCU Fiters

Series : Lines : Package :

(Al S v [ =] [ More Filters =

Peripheral Selection MCUs List: 964 Items
Peripherals M Max | [mou C Lines Package Flash Ram Eeprom IO
ADC 12-bit 0 STM32F401CCUx |STM32F401 UFQFPN4S |256 64 o 36 -
ADC 16-bit 0 STM32F401CCYx |STM32F401 wicsP4s 255 [s2 o E3

|@[CAN 0 ISTM32F401CDUx [STM32F401 UFQFPN4B (384 36 |0 E3
E:rpu_h‘t g STM32F401CDYx |STM32F401 wicsP49 [384 [es |0 36
ey STM32F401CEUx |STM32F401 UFQFPN4B [512 [s6 |0 3%
DFSDM STM32F401CEYx [STM32F401 wicsas [s12 |98 [0 3
DSIHOST ] STM32F401RETx |STM32F401 loFPed 128 [62 |0 50
Ethernet =] STM32F401RCTx |STM32F401 LoFres 256 [s2 o 50
FMC ] STM32F401RDTx (STM32F401 LQFPE4 (384 96 o 50
FMPI2C STM32F401RETx [STM32F401 LoFPe4 |51z |es |0 50
FSMC STM32F40VBHx_|STMIZF401 UFBGAL00 [128 64 [0 st
:;’:’_‘[IMCEC = STM32F401VBTx |STM32F401 LQFP100 |128 64 o 81
I 0 STM32F401VCHx_|STM32F401 UFEGAL0D [256  [64 o a1
5 3 STM3ZF40 STM32F401 LQFPI0D 255 64 O 81
RTIM ] STM32F401VDHx |STM32F401 UFEGAI0D [384  [s6 [0 81
LFTIM 0 STM32F401VDTx |STM32F401 LoFP100 384 6 |0 81
LPUART ] STM32F401VEHx |STM32F401 UFBGAL00 (512 [s6 [0 81
OPAMP Q STM32F401VETx [STM32F401 LgFPI00 |51z |85 [0 81
QUADSPT ] STM32F4050EYx |STM32F405/415 wicsPen 512|182 |0 73
ZE %l STM32F4050GYx [STM32F405/415 WLCSPS0 |1024 152 [0 72
10 H STM32F40RGTx |STM32F405/415 loFPed 1024 [192 o 51

T 2 STM32F405VGTx |STM32F405/415 LoFPl00 1024 [152 |0 82
SPDIFRX @] STM32F4052GTx |STM32F405/415 LoFP144 1024 [192 [0 114
EZ 0 STM32F407IEHx |STM32F407/417  |UFBGAL7S [512 (192 |0 140
SWPMI @] STM3ZFA07TIETx |STM3ZF407/417  |LQFPI76 512 [192 [0 140 I

Lco o STM32F4071GHx |STM32F407/417 \UFBGA176 (1024 192 |0 140

[FTLen ] STM32F4071GTx |STM3ZF407/417  |LQFP176 1024|192 |0 140
E:::;‘Z::: g STM32F407VETX  [STM32F407/417 LQFP100 |512 192 |0 82
Houch Sensing &l STM32F407VGTx |STM32F407/417  |LQFP100 (1024 [192 |0 82

'@ UART 2 STM3F407ZETx |STM3ZF407/417  |LQFP144 512 [192 |0 114
USART 0 STM32F4072GTx |STM32F407/417 LgFP144 1024 [192 [0 114 |

|@USE Device =] STM32F410C8Ux |STM32F410 UFQFPN4g 64 [:2 o 38

|@Use OTG_FS ] STM32F410CBUx |STM32F410 UFQFPN4S [128° [32 |0 E3
S8 OTG_HS o STM32F410R8Tx |STM32F410 LOFPe4 64 32 lo s0 |~

Lo )

Figure 35 Select MCU on STM32F401C-DISCO

MCU £ MEH = Of2f| Figure 36 2} ZF0| pinout view Of L}EFEFL|CF

' STM32CubeMX Untitied: STM32F401VCTc -

File Project Pinout Window Help
Bl @ HE & T [CkeCurentsgabPacement 4 ¢ J — @ 4 Fnd| BN

Finout | Clock Cenfiguration | Canfiguration | Pouier Consumption Calcuiator|

Show user Label (%)

o FATFS l
© FREERTOS

i

STM32F401VCTx
LQFP100

MCUs Selecton | Qutput]

Series
sTMZ2F

Lines
STM32F201

Me
(STM32F401CBUX

Padage
[uFgrenas

Required Peripherals

STM3ZF4

STM32FA01

STM32F401CCLx

|UFQrPNEs

STM32F

STM32F201

STM32F301CBYx

Wicsa

Figure 36 STM32F401VCTx Pinout view
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2. RCC AHH
STM32F401C-DISCO 2 E0f = Of2}| 3| 2 = (Figure 37 & =X)0| A =0l & 4=
2 A2 0|E{ 7} HSE pin Off HZE|0f A L|Ct.

£ 0| 8MHz 2| &

$0

E 9 |E‘6
P
 poer DOpF L yRaT
3V 2 2
! I e PCI3
SMHz, 571 PCl4
RIS OSC IN ] E)i(ljsl\l
100K OSC OUT_ 6
TN DeT 71 OsSCoOUT

0| 8MHz 2|2 QAP 0|HE AFESI7| 28l ZH= pinout tree 40| RCC 0f| A{ HSE £ Crystal/Ceramic
Resonator 2 Of2f et 20| A™etL|CHFigure 38 £ =X).

[+ & 12582
[ & 1253
[ & IWDG
=+ @ RCC

[
el

i--High Speed Clodk (HSE) :CrystalfCeramic Res. .. v: RCC OSC IN 2=
ow Speed Clock (LSE) | Disable - - - )

- : RCC_OSC_OUT  [gghieh
[] Master Clock Output 1

[] Master Clock Cutput 2

e [7] Audio Clock Input (125_CKIN)
B & RTC
G- ® SDIO

2 283 M7 {4l Clock Configuration B9 2 0| gtL|LCt. PLL Source Mux 2H0f| A
2t 3T 0 Qe HSE & MEHSE D PLL 9| divider 2F multiplier 2] Z£(/M, *N, /P)& =7t & System

A
clock Mux € PLLCLK £ ME{S0] HCLK 7} 84MHz 7} &| 22 A ™ stL|CH(Figure 39 & X).

32 KHz . :
HEIRC System Clock Mux i - _ To Cortex System timer (MHz
Hs1[ ™
(6] FCLK Cortex clock (MHz)
16 MHz

SYSCLK (MHz)  AHE Prescsler  HELK (MH2) APB1 Prescaler
4 el 1 j2 -
B4 MHz max

APB1 peripheral clacks (MHz)

PLL Source Mux APB1 Timer clocks (MHz)

S APB2 Prescaler
- il N - Enabocss | " ryTT—
i35 ~ X168 [z -
HSE | .

APB2 peripheral clacks (MHz)

“ APB2 timer clocks (MHz)

im =N ‘|: P
4-26 MHz [4 » 42 48MHz clocks (MHz)
Main PLL

Input frequency
HSE
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Pinout ¥12 £&!5} ] CtA| Pinout view 2 ZO0}ZfL|C}. STM32F401C-DISCO EE 0| M wake-up 2
Aree 4+ QAe ZEMHEL PA0 G HZAL|0 202 GPIOA Pin0 £ external interrupt 2
M- StL|CH(Figure 40 & =X)

RCC_OSC_IM
RCC_OSC_OUT

Configuration B9 2 0| 53510 GPIO A& =0l L| CH(Figure 41 £ X).

r
@ Pin Configuration ﬂ
GPIO | RCC

Search Signals

Search (CrtLF)

[ Show only Modified Pins

=
Pin Mame Signalon Pin  GPIO output ... GPIOmode  GPIO Pull-up/... Maximum out... User Label Modified
AD
|
PAD-WKIP Configuration :
GPIO mode :Exbema\ Interrupt Mode with Rising edge trigger detection -
GPIO Pull-up/Pull-down :No pull-up and no pull-down -
User Label
[ Group By IP [ Apply ] [ ok ] [ Exged
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CH2 NVIC Configuration Q| interrupt E|O| & 0| Al PAO-WKUP 1t 0§ A £| = interrupt(EXTI line0

interrupt) &

=M g

=

oL CHE X Figure 42).

-
@ NVIC Configuration

i

‘7 NVIC}| /7 Code generation

Priority Group :4 bits for pre-emption priority 0 bits for subpriority

- [] Sort by Premption Priority and Sub Prority

Search h (CrtH+F) @ @ [] show enly enabled interrupts
Interrupt Table Enabled  Preemption Priority Sub Priority
MNon maskable interrupt 0 0 -
Hard fault interrupt 0 0
I Memory management fault 0 0
Pre-fetch fault, memory access fault 0 0
Undefined instruction or ilegal state 0 0
System service call via SWI instruction 0 0
||Debug monitor 0 0
Pendable request for system service 0 0
| }Tlme base: System tick timer 0 0
PVD interrupt through EXTI line 16 ] o 0
Flash global interrupt ] o 0
RCC global interrupt 1 o 0
EXTI line0 interrupt o 0
FPU global interrupt ] o 0
e
Enabled Preemption Priority Sub Priority
[ #eply || ok ][ cance
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4. 3E Md
At menu bar 0| A| [Project] -> [Generate Code]E& =510 AHE MCU Q| 7|3t C REE
&gt LICH(Figure 43 &)

i — -
% Project Settings e

Praject | Code Generator | Advanced Settings

Project Settings
Project Name
wakeup|

Project Location

Toolchain Folder Location

C:\stm32f40 1c-disco\wakeupl

Toolchain / IDE

EWARM - Generate Under Root
Linker Settings

Minimum Heap Size 0x200

Minimum Stack Size 0x400

Mcu and Firmware Package
Meu Reference
STM32F401VCTx

Firmware Package Name and Version
STM32Cube FW_F4 V1.12.0

Ok ] [ Cancel

A= MMO| 2t 2 &| ™ Figured4, Figureds 1t ZH0| M=l I EE =101 & 4~ Q& LT}

Workspace x g |
[wakun vl
Files oo /* USER CODE END 0 +/
E J wakup - wakup * v int main(void)
2 01 Application =N
| FmCaEwar .
I Laru /* USER CODE BEGIN 1 */
| /* USER CODE END 1 +/
[ Drivers B /% MCU Configurati iy
3 Output

/# Reset of all peripherals, Initislizes the Flash interface and the Systick. #/
HAL Init()s

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

/* Initialize all configured peripherals */
MY_GPIO_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 +/

/% USER CODE END 3 #/
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Workspace x , |
[wakup '] /* SysTick IRQOn interrupt configuration */
Files 2o B HAL NVIC SetPriority(SysTick IRQm, 0, 0);
Bl (J wakup - wakup * v !

I—EDApp\icatwon El /## Configure pins as

| CIEWARKM - * Analog

| LE—‘ 04 User # Input

| -- + output

| tm32f4xx_hal_m5p.c # EVENT OUT

| 1 strmd2fehe_it.c . + EXTT

[ Drivers . ol *

[ Outpaut . static void MX_GPIO_Init({void)

B {

GPFIO_InitTypeDef GFIO Init3truct;

/% GPIO Ports Clock Enable #/
__HAL_RCC_GPIOH CLK_ENABLE() ;
__HAL_RCC GPIOA CLK ENABLE();

/*Configure GPIQ pin : PAQ */
GPFIO_InitStruct.Pin = GPIO_PIN 07
GPIO_InitStruct.Mode = GPIO_MODE_IT_RISING:
GPFIC_InitStruct.Pull = GPIO_NOFULL;

HAL GPIO_Init(GPIOA, &GPFIO_InitStruct);

-1
/% USER CODE BEGIN 4 #/

/* USER CODE END £ */

* fparam None
* @retval None
*
void Error_Handler (void)

{

/* NISER CONF_BESTN Frrar Handler *#/
.

I wakup a

e
* @brief This function is executed in case of error occurrence.

M El :455 41 C S STM32F401C-DISCO £ E0f M A&l Hio|LH 2|2 C} S|}
STM32F401C-DISCO HE A0 ZTE2M HES =20 PAO ©| wake-up OIE{ & E 7} gt stof
e} A

=] o
I i pa (@] =2 A= o = o slo|st [0 ==
stm32f4xx_it.c Off Figure 46 2t Z0| QIE{ZHE MB|A REI(ISR)2 2 TI5l= A= &2ld - AS LT
Workspace * | main.c stm32fdo_it.c | stm32fdxx_hal_msp.c | stm32f4xx_hal_gpio.c
[wakup i /* Add here the Interrupt Handlers for the used peripherals. =
Files Ge BR /* For the available peripheral interrupt handler names, *
= /* please refer to the startup file (startup stm32fdux.s). 4

Eﬂwakup_wakup v /ﬁ###éﬁ#ﬁ##ﬁé##ﬁ#ﬁ#é##ﬁ#ﬁ#é####ﬁ#é#ﬁ####ﬁ#ﬁé###ﬁﬁﬁ#é##ﬁﬁ##é#ﬁﬁﬁ##é#ﬁﬁ###éﬁ#é##ﬁf
& 03 Application

| FmoOEwaRM S

| I—EDUser IT # ghrief This function handles EXTI line(0 interrupt.

| . . y

| void EXTI0_IRQHandler {void)

| {

|m 1 Drivers /* USER CODE BEGIN EXTIO IRQn 0 */

L@ [ Output

/* USER CODE END EXTIQ IROn 0 #/
/* USER CODE BEGIN EXTI0 IROn 1 #/

/* USER CODE END EXTIQ IRQn 1 +*/

/* USER CODE BEGIN 1 #/

/* USER CODE END 1 *=/
JEEFERERESSRER RS sE 42 : (O} COPYRIGHT STMicroelectronics +#+#*#+END OF FILE#++#+/
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