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HW and SW tools

HW:
« STM32L476-Discovery

SW:

« ACO (SW4STM32 - System Workbench)
« CUBE MX

« STM32L4 HAL Library

« See theinstructions how to install the SW here.
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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

. Load Proj
- Code generation e

Help

+ Power consumption
calculator
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Introduction to CubeMX 3/3
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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 23 July 2016
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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

—— % STM32CubeMi Untitled*: STM32L476YGTx B
Pinout Window Help

[ ) Generate Code  Ctrl+Shift+G =p Current| Project Settings = -
) Generate Report Ctrl+R awer Con
Project ||Code Generator | —
L‘x“ Settings ... Alt+P |‘
= OPAMPL Project Settings
& OPAMP2 Project Name
# QUADSPI P1
@ RCOC Project Location
LS C:\ESEMPI-SWF 1wc),
% RTC
i L Toolchain Folder Location
= SAI2 C:\ESEMPI-SWF 1vc\P 14
@ SDMMC1
% SPI1 Toolchain / IDE
% SPI2 EVIARM
% SPI3 '
@ SWeMI Mcu and Firmware Package
W SYS
e Mcu Reference
& TIM2 STM32L475VGETx
W TIM3 Firmware Package Mame and Version
W TIM4 STM32Cube FW_L4V1.2.0
% TIMS>
@ TIME
o TIM7
@ TIMB
@ TIM15
@ TIM16
W IR F Ok ] [ Cancel
W TSC
. & MADTA 1
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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

o Jioc: % || B
File Project Power Window Help Clo
GEOoREHRKR &G 2 09§
| Plnoutl Clock Configuration | Conﬁguration| Power Consumption Calculator |
P —— @ -Sequence Transitions checker
[ Load ] [ Save ] [ Delete ] [ Compare ] { [] Enabled | Show log |
Series: STM32L0
Line: STM32L0x3
MCU: STM32L053C6Tx 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 Step
= -
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 45 50 55 60 65 70 75
Time (ms)
Information Notes @ . N
== 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
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HAL library

HAL library
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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

6 19 23 July 2016
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HAL library

+ 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

6 21 23 July 2016

4 N

STM32 Register level
ACCESS

©

Backward
compatibility

e

Standalone LL layer in
separate files

@

HAL+LL

Application

Core Drivers
(Internal)
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HAL library

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

SRS TM32YNoox_HAL Driver
Eju_J Inc
- @ Legacy

HAL

----- =/ stm32ynx_hal.h
|5 stm32ynx_hal_conf_template.h
-.[E] stm32ynx_hal_def h
JF| stm32ynx_hal_ppp.h
/=] stm32ynx_hal_ppp_ex.h
f=| stm32ym_ll_bus.h
=| stm32yr_ll_cortex.h
=| stm32ynx_ll_ppp.h
1= stm32ynx_ll_system.h

LL unitary functions

LL utilities services

LL Init functions

6 22 23 July 2016 I,I e ougmented
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HAL library

Flash

EXTI
GPIO
DMAs

Covered peripherals (1/2)

- STM32CubeSupport ]

HAL

Analog ADC
SDADC
DAC
COMP
DFSDM
COPAMP

Timers
TIM
LPTIM
HRTIM
WWDG
IWDG

Cryptography CRC
CRYP
HASH
RNG

Yes

(some of the Flash features need to
be handled in the MISC file to prevent
dependency with HAL when using LL

LL
No

PWR driver)
Yes
Yes
Yes
Yes
Yes

Mo (some of the cortex features
added: MPU, SYSTICK, CPUID,

SLEELDEEF)
Yes
Yes
Yes
Yes
Yes
No
Yes
Yes
Yes

6 23 23 July 2016
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HAL library

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

SoavNET STSILICA

An Avnet Company
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HAL library

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)

==AYNET =SILICA
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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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HAL library — HAL examples

Fl- g imres:
t- o Decumertation
il E;;f STHIAATEAG_MUCLED
rI ) L1 1] F
&l Projacts Examples that are based Files &=
fi- i STMIALEIKE ; .
) oyl ONLY on HAL drivers B B Project - STM3ZLATERG_NUCLED v
i Ju STMIZLATAGE_EVAL (2= of today) —& (1Dac
= - |, STMIHLETERG Mok —= [ Crvars
iy fpplications = (aBaP
e — 8 Ciomsis
g ———y I LB I STrEE Lo _HAL_Diivier
gl s0C By ADC @ [ st 3214 hels
F- 4 COMP b | COMP E [ sim 3214kce_hel_corkex
5 b CORTEX - by Cotes (& [ stm 32140 hel dmec
: - E:E ®- J) CRC 2 ] =trn 3214=e_hel_cipic.c
-4 DWh w40 DAC = [0 s 3214 _pal_per
H : BTl - L) DMA (i [ 2t 3214e_hol_prar_swe
%4 PO (5] OWATLASHTSREM ) 8 [ sim 321460 _hel_ree o
- 126 : — = L@ [ et 3214ee_hal_pee swc
W WG i' lu FLAZH (1 [ Example
B T 8 I E WA
5 ) QPAMF O Ueer
H- i PAR & [C mainc
§- ¢ ReC L@ [ st 321 4ee_iLe
il ::::3 @ [ g
- : 5Pl
- SWP HAL project (no LL services wsad in the application)
fi- 40 ™
- |, USART
#- Ju UTILS
- WWDG
LE Rekasa_Wobes homi
= |y Exsmles_WIX
H- i ADC
#- Ji CAC
" . Oms
d- 4 e
- COPAMP
[ S
M- 5P
-4 Tm
#- 4l UART
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HAL library — LL examples

F g Jhirnness
#1- Jy Decunsnisbon
E- | Devers
Bl e Middarams
B- . Projode
#- 4 STMIH &I -Nucken
# - ST AT Decoveny
# -y STMIAATHGE_FVAL
=~ STMIILETERS Mucen
£ Applicalions
i}y Demonsimtians
- b Exsmples
I 1= b Besmoles_LL ] -.-_.-‘-_'-‘-l—_
SN F'is
- COMP MNEW Examples that are
- COATEX based OMLY on LL drivers
- o CRC
B L OAC
- Dpds. | STHEA 4 7ERE_HUCLED
fd BXTI I Film 1
11
: j?—;ﬂ EﬂPrlEllnct-BTHJEll?iHE_mﬂ.ED -
1 - e L Do
o MWD = L1 O
B4 SS:‘HT tlél._'lcmsm
L CASTHAIZL A LI_Dirvmr
- j PP Lm |2 e 32 eI _utis.c
_;_ J PR = ] Exmrnpda
g4 AT E::E\wnﬁm
T :# e £ misin.c
0 8 (0 O
- 5P — B cmsis_jmr b
- i SWIFTI — %ca-n-_c-’n;h |
- TiM core_crnFure h
i USART — B core_cmikex
T - — Bl core_cmSimd b
- UTILS — K DLi_Contg_Fullh
- WWDG — B DL _Cietmuks h
L 8 Ralsasa Mot homl — E CLib_Praducth
- Jy Ecamples_WLX — %Ei.h_'nunnd: h
- ADC ] rirrmics.h
Ly A F— k] marh
L < — B aidinih
- DM — K stn3zi47Eech
- 12 — Bl smididech
iR QPP w7 Wk LI N TN
#- ) FWA — B sen3zide_1_dmakh ]
& Jj =Pl ErTTT T
i i mr Omiy LL drivers [ h) are used in the application
Tk

i

E

TR EEE

e b e e -

anc

. ADC_AnslogWatchdog

. ADC_Contiruousanversion_TrogerS ¥

, ADC_CortimuousConversion _Trizgers W _int
| ALDC_ContiruousConversion _TriggerS W _LowF over
. ALC_GroupzReguarkjected

, ADC MutiChannel SngleComvarzon

. ADC_Motimodeluallitedeaved

, ADC_OQvwersampling

C ADC SirgleConversion_TriggerSWW
ADC_SrgleConwerson_TrggerSW_DMA
ADC SirgleConwerson_TrggerSW T

- ADC_SingleConverson_TrggerTmer_JMA

- ADC_TemperalursSensor

ComMP

L COMP_CompareWihinteralFRefersnee _IT

| COMP_CompareWihintemalReferenee _IT_Init
COATEX

CRC

OAC

| DAC_GerersteConstant Signal_TrogerSW

- DAC_GerersteConstant Sonal_TriogerSW_LP
- 1, DAC_GeremteWavelom_TiggerHW
- . DAC_GerersteWaveiom _Trgger=W_in

04

- | DMA_CopyFromPAash To Memary |
- . DMA_CopyFromBazhTe Memany_Init

EXTI
). EXTI_ToggleLedOnIT
| BXTI_TogagleLedOnIT_Ink
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Memec

SILICA

An Avnet Company


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

HAL library - LL & HAL mix Example

|sTuza 4o _ruCLED

Lo ]

B AP - STMEFLATSAG_HMUCIED
|31 Do

21 Drrwers

[OESF

CoCrass

IS TrAIEL e HAL s

e [ w2 bl i

|5 B i 2 Pl b | Cpwtpsss.

[ 8 | s 2 s, bea | _chrea

- Jhimeesc
#- J Dooumsmisbon
Fi- . Chivers
a1 Mddamome
E- ) Projociz
- STIMIZILLIIKC-Muckn
- ST 7S -Discovery
- STHIA 4THGE_EVAL
= - b STTHEILATERS Nucken
IE- y Aeplications
iy Demonstebans
-y Ecsmples
1= y Exmrples L
= AOT
-4 coMP
T b CORTEX
B- ¢ CAC
A Dac
b OmMs
) EXTI
- J. GFKD
a0 1A
B WDS
B4 LPTIM
f- J LPUAAT
- P AMP
. PR
- ;ﬁ':s MEW Examples that are
L AT based on HAL and LL
H- . 5Pl drivers (Mixed)
L SwWETI
H- e TIM
i usaRT _
m- l UTILS mE--  ADC
- o WWDG - /- |, CRC
- Belamta  Horss H
|y Ecamples M I?I" L_. O MA
T AT i[ 5-li DMA_FLASHToRAM |
:T:-]_. CRC rflj. T2
ii . - ). OPAMP
i1~ ), OPAMP /- |y PWR
-4 PWA By SPI
;i ;”“ - TIM
H-.4 UAAT - UART
i 5 Rel=ase_kiobes himi -

o B s e _heal_per
1 2 w2 b,y
1 [ w2 M |_poora
L= [ s )2 Fhos,_heal_ror e G

1 Esmrpdes
_lE(mDEw.q'-.M
=] s [N PTT]

2 Elmisin o

8 o Dl

— & orwis_ish

f— care_cmdh

— bl are_cmFurch
— E mw_=mimsth
— 5] core_co Sl
— B DL _Cardg Fullh
— & Db _Digfesis b
— ] Db _Froduct @
— b Ol _Thramde b

— ] sm i _hel_legeceh

— k] = 15 B b

— B samdEHech

— &1 sim1zie_halh

|— & e 124ba_hed_conl by
— Bl stmitHe_hed_cores b
— ] s mliHec_hel_d=th

— k] =tm1iite:_hel_dmek
— B s 3 Siees_had il s
— 6] simi1zies_hal fecsh_goih
— & cim 1 Ekbe_hed_Seedh_rmrrriurec b
— ] simIiHe_hel_grdo b
— &1 em 1 iHe_hel_gran_ssch
|— 5] em 1t _hel_pwih

— |1 sam 3 2Hee_hal_pa_gec b
— Bl simiske_hal_icoh

— & cami 1 34ba_had_roo_sach

— TH.

Mixed HAL and LL drivers used in the application
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Start new project

New Project
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Create new project using CubeMX

» Run CubeMX too| em—)
« Start new project
« Click “New Project” desktop Load Project
shortcut, or e
+ Go to “Menu->File->New Project” |[==
 Filter: N;
« Series: STM32L4 =
 Line: STM32L4x6
« Package: LQFP100 :
- Select: STM32L476VGTX
——

WWW.EMCU.IT

= =AVNET “=SILICA

-_— Memec An Avnet Company
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Configure debug interface 1/2

‘F'i t Clock Configuration Configuration Power Consumption Calculator

settings e/svs

Go to Pinout ]

----- ] sy Disable 4]

5 JTAG (4 pins)
LI S¥rac (5 ping)
- =Y Serial Wire Debug (SWD)

—
=
—_—

i [] Sy Asynchronous Trace

..... |:| 51 \HE: E;

P Under SYS il

™ peripheral select A

AR SWD interface 2
- V),

==AVNET =SJLICA

—_— Memec An Avnet Company
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Configure debug interface 2/2

r )

The corresponding
pins are assigned
and configured
automatically! )

‘F'irljgt Clock Configuration Configuration Power Consumption

=- & SYS g
| ----- Debug | Serial Wire Debug (SWD) v g
- Sy{Disable - =

5 o W

» . JTAG (4 pins) i
YT AG (5 pins) | » =

= "

B L

""" Serial Wire Debug (SWD)
|SWD and Asynchronous Trace
JTAG and Synchronous Trace (1
""" “Y{ITAG and Synchronous Trace (2

----- Power (JTAG and Synchronous Trace (4 ~

- VREFBUF Mode | Disable "’.

SYS_ITMS-SWDIO

WWW.EMCU.IT
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Configure LSE resonator (32,768 KHz)

[& 2
File Project Pincut Window Help

o BB & 07 [FKeepcurrentSignals Placement @ o O] == @ <= Find » |5, |, =, [/]Show userlabel @ (? -

|Piﬂ0Ut Clock Configuration | Configuration | Power Consumption Calu.il.atorl

IWDG
LCD
LPTIM1
LPTIM2
LPUART1
OPAMP1

OPAMP2
QUADSPI

b - R - R - I - R - - R M -

)
@

— RCC_OSC32_IN |8

: RCC_OSC32_0UT [J8h
| RCC |

---High Speed Clock (HSE) | Disable -
~-Low Speed Clock (LSE) | Crystal/Ceramic Res... =

m

- & RNG
- & RTC —
- & SAIL
|- & SAI2

-
kyy

STM32L476VGTX
LQFP100

6 34 23 July 2016
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Configure GPIO for LED toggling

Configure LED pin as GPIO_Output

" LD4
)
PR2 DR LD R e NN‘
0/ o]
IK 1% 0402 206D, red
LD5
: . R46
PES DG LD G W N)')'
0/ 1
330 1% 040&[) oreen =

Ndyng T oLdD
Ndyng T oLdD

WWW.EMCU.IT
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Clock configuration

Write here: 80

I;ile Project Clock Configuration Window Help
BeRBUE 48 4qq9c Q@ 1P $

Pinout | Clock Configuration | Configuration | Pawer Consumption Calculator |

RTC/LCD Source Mux

HSE HSE_RTC
o et R
Lt To Power (MHz)
LSE = e
e To RTC (KHz) - “ HCLK to AHB bus,
a3 memory and DMA
. LSI RC et
[ 2 Jro comexsysem
32 KHz
L | Enablecss m
32 |To IWDG (KHz) APEL Proccels FCLK Cortex clock
Kt
System Clock Mux 50 MHz max -APB:I peripheral
® b APB:I Timer clock
SWSCLK (MHz) AHE Prascaler HCLK (MHz) APE2 Prescaler

Kz '_©
- K2
P R Rl U || iR

L/

.
@
|:‘]

Y

g

; 7]

>
PLL Source Mux B0 MHz max
e |
MSL @ *1 - “ APB2 timer clocks
— O L= 1
HEI RC USART1 Clock Mux
HSI PLLM PCLKZ
»© [ /1 w4l xw - 2
Input frequency 16 HSE N ok - o SDMMC1 (MHz) ok SYE’G'.K
E E] HSE I > CLICS Clack Hux USART2 Clock Musx HSI _.'o USART1 (MHz)
PLLSATL PCLKL —
o mdly) e e 2
PLL SYSOLK —
PULG T
e e fomno e Tousarr2 (o)
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CubeMX generate the code for some GUI 1/3

937

% 5TM32CubeMX HO1_AC6.ioc: STM32L476VGTx

Filelﬁroject Pinout Window Help

B @& Generate Code Ctrl+Shift+G

L Generate Report Ctrl+R

AP 2

3 Settings ...

ent Signals Placement » & ] = @ < Find

vl L= Shcuw user Label

2l

wer Consumption Calculator|

s

@

FATFS
FREERTOS

=]

)

a5 @

EIPer herals
ADC1
ADC2
ADC3
CAN1
COMP1
COMP2
CRC
DAC1
DFSDM1
FMC
12C1
12C2
12C3

@@ @ @ @D

LPUART1
0OPAMP1
OPAMP2
QUADSPI
RCC

RNG

RTC
SAI1
SAI2

8@ @ e @0 w0 e sl
[
=]
=}

8 @ DD

n

“ Project Settings

:‘Prnject | Code Generatorl Advanced Settings

Project Settings
Project Name
HolAcE B

Project Location
C:\STM32L4-Discovery 5

Toolchain Folder Location
C:\STM32L4-Discovery\HO1_ACE\

Toolchain / IDE
SW4STM32 4

Linker Settings
Minimum Heap Size 0200

Minimum Stack Size 0400

Mcu and Firmware Package
Mcu Reference
STM32L476VGTx

Firmware Package Name and Version
STM32Cube FW_L4 V1.5.1

v | [ ] Generate Under Root

ok |

[ cancel |

J
g
g
&

SY5_ITME-SNDI0

mm) 23 July 2016 I’I
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CubeMX generate the code for some GUI 2/3

7 5TM32CubeMX HO1_AC6.ioc: STM32L476VGTx

Filelﬁroject Pinout Window Help
0 & Generate Code Ctrl+Shift+G rent Signals Placement @ = O — @ < Find v/, (= [] Show user Label 17 i
rind D) Generate Report Ctrl+R

wer Consumption Calculator|

lo_oﬁ 3T Settings .. AP 2 - - =

- = B “ Project Settings
“ FATFS 3
* FREERTOS [ Project| Code Generator | Advanced Settings d

g

- &
3 STM32Cube Firmware Library Package B
ipherals @) Copy all used libraries into the project folder 4
# ADC1

Copy only the necessary library files

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

SER SYS_ITME-SWODIC

m

CoMP1 Generated files

comp2 ["] Generate peripheral initialization as a pair of '.c/.h' files per peripherals
Backup previously generated files when re-generating 5

DFSDM1 Keep User Code when re-generating 6

FMC Delete previously generated files when not re-generated 7

HAL Settings
Set all free pins as analog (to optimize the power consumption) 8
IWDG [ Enable Full Assert

L 2 Template Settings

LPUARTL Select a template to generate customized code

OPAMP1
OPAMP2
QUADSPI
RCC

RHNG

RTC
SAI1
SA12

w

ok Cancel |

@9 e e e e e e e e spEee e e e e e e e
]
w

=—AVNET
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CubeMX generate the code for some GUI 3/3

* STM32CubeMX HO1_AC6.ioc: STM32L476VGTx
File |Project| Pinout Window Help
3:- d: Generate Code  Ctrl+Shift+G ent Signals Plz

- —
=y Generate Report Ctrl+R R—

F——'l 3T Settings .. Alt+P o

 [{ © FATFS B

WWW.EMCU.IT
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CubeMX generate the code

“ 5TM32CubeMX pl.ioc: STM32FT46BGTx
File !Pruject| Pinout Window Help

Generate Code  Ctrl+Shift+G  ep Current Signals Placement

Tt

‘ﬁ.
ing - Generate Report Ctrl+R >ower Consumption Calculator

™5 Settings .. Alt+P i

 Code Generation

| Open Folder | [Open Pruj.é.&. Close |

WWW.EMCU.IT
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Control the proprietary of your working directory

i —
@O-Hr » Computer » OS (C) » ~ |44 || search 05 (C)
Organize ~ ] Open Include in library ~ Share with ~ Burn New folder =~ [
- | STM32L4-Discovery Properties =™
. Favorites Name : TIepE
M Desktop | A6 General |Sharing|Security|Previous Versions Customize|
14 Downloads -
k. Dev-Cpp j STM32L4-Discovery
% Dropbox | EASLog
=» Recent Places i
=2
k. inetpub Type: File folder
I Intel ]
h,.,l TeETis . MERD Location: cAy
. Documents I PEMicro Size: 61.0 MB (64 023 360 bytes)
& Music | Program Files Sizeondisk:  61.5MB (64.557.056 bytes)
LT I Program Files (x86) Contains: 204 Files, 77 Folders
& videos | Quarantine
| SPIRIT Created: Today 23 luglio 2016. 9 hours ago
& Computer | . STM32L4-Discovery .
-i' 05 (C) | Users Attributes: | [ |Read-only (Only applies to files in folder) |< lThls must be NOT flaggEd
- DIS_L476VG (F) | Windows
4 msdia80.dll 84 KB
€ Network RSAlog B2 KB
A [TCUSZINBO73A38
& VODAFONE
[ oK ] I Cancel ] I Apply

6 41 23 July 2016
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Contents of your working directory

@GD.“; » Computer » OS(C) » STM3214-Discovery »

Organize ~ Include in library = Share with = Burn MNew folder

S

. Favorites Name

| .metadata
M Desktop | HOLACE .
= I Drivers

4 Downloads
b Inc

% Dropbox )
. RemoteSystemsTempfFiles

< Recent Places

I Src
'3 I SW4STM32
. Libraries -
mxproject
AL Documents proj -
i % HO1_AC6.ioc
Q’, Music .
=L, Pictures ~ HO1 _AC6.pdf
i Vid HO1_ACH.txt
< ideos
& Computer
~§ 05 (C)
+ Data (E)

==AVNET = SILICA
Memec

_— An Avnet Company
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Run ACG6 - (SW4STM32 - System Workbench)

£ W‘"’P’W I_‘ w‘:ifnﬁv«»
Select the workspace directory to use.

4 A& Computer -
4~ 05 (C)
b Acb

& Workspace Launcher
Select a workspace

Eclipse stores your projects in a folder called a workspace.
Choose a workspace folder to use for this session.

)
}. Dev-Cpp
). EASLog
| inetpub
). Intel
J. MERD
}. PEMicro
)
)
’
)
4

Workspace: CASTM32L4-Discovery v | Browse.

Program Files

Program Files (x86)

Quarantine

SPIRIT

STM32L4-Discovery I 3
4 | HO1l AC6

| Use this as the default and do not ask again

.metadata

)

). Drivers

). Inc

| RemoteSystemsTempFiles »

Foider:  HOLAC6

WWW.EMCU.IT
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ACO6 - (SW4STM32 - System Workbench)

Welcome to the Eclipse IDE for C/C++ Developers

Overview Tutorials
Get an overview of the features B 5

Go through tutorials

64) Samples <> What's New
o

Try out the samples Find out what is new

.EMCU.IT
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ACO6 - (SW4STM32 - System Workbench)

& C/C++ - Eclipse
File | Edit Source Refactor

Navigate Search Project

Run Window Help

1 New
Open File...

Close
Close All

Save
Save As...
Save All
Revert

Move..

Rename..

Refresh

Convert Line Delimiters To

g

Print...

Switch Workspace
Restart

EE

Properties

Exit

Alt+Shift+N* B~ 35 > Q +» Q. ~ Q@ ~ (@ 0 '~ & e et - -
E | o v =7
Ctrl+W n—
< Import [= =]
= Import
Import Projects ‘E
Select 7

Create new projects from an archive file or directory.

Select a directory to search for existing Eclipse projects.

9 45 23 July 2016

=4
O
(@) Select root directory: -
Select an import source:
type filter text () Select archive file: - Browse...
4 [ General 3 Projects:
B Ar_ch!ve FI|E- i Select All
% Existing Projects into Workspace 4
3 File System Deselect All
Pref
b & C/C++
b B Git
v & Install
> = Oomph
- Options
2

["] Search for nested projects
[] Copy projects into workspace
|| Hide projects that already exist in the workspace

[#! Problems =

0 items

‘Working sets
[] Add project to working sets
Working sets:

Description

-

Select...

Next > Finish

Cancel

pe

WWW.EMCU.I

==AVNET

Fo-)-a-la

Quick Access E." B C/C4

Browse For Folder

Select root directory of the projects to import

»

B Desktop
> Libraries
> [ Marinoni, Enrico (Avnet Silica)
4 & Computer
4§ 05 (C)

> b Ace

m

> | Dev-Cpp
EASLog

inetpub

Intel
MERD
PEMicro

Program Files

Program Files (x86)

Quarantine

SPIRIT
STM32L4-Discovery
4 |, HO1ACe T

>

Y

.metadata -

Folder: HO1_ACs

Make Mew Folder

An Avnet Company

Memec
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ACB6 - (SW4STM32 - System Workbench)

6 46 23 July 2016

Import Projects
& Some projects cannot be imported because they already exist in the wonspace

@ Select root direcml)l CASTM32L4-DiscovenHO1_ACE

U

|

Options
[ Search for nested projects

[ Copy projects into workspace

[ Hide projects that already exist in the workspace
Working sets

| Add project to working sets

Working sets

Deselect All

(7 Select archive file: Browse_
Projects:
HOL1_ACK (CASTM3I2L4-Discovery HOL_ACE\SWASTMAZ\HO1_ACE) [ Select All ]

Select

AVYNET
Memec

S-SILICA
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ACO6 - (SW4STM32 - System Workbench)

File Edit Source Refactor Navigate Search Project Run Window Help

Wait the import of the project

i 9 \Y £ A Bt ]
[ Project Explorer &|le =8

» i5 HOLACS

= B g Outline ¥ @ Make

0 items selected

e -
180 Problems 52 & Tasks B Console [ Properties e =08
0 errors, 1 warning, 0 others
| Description - Resource Path Location Type
- & Warnings (1 item)
: C/C++ Indexer: (81%) = &

WWW.EMCU.IT
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ACOB - (SW4STM32 - System Workbench)
B c ROLAGSmane Eese

File Edit Source Refactor Mavigate Search Project Run Window Help

(25 Project Explorer &

4 % HO1_AC6

» # Binaries

i g Includes

r 2 Drivers

¢ Inc

a g8 Sre
b ig maine 1
i [€ stm32kbohal_msp.c
ol stm32idad it.c

i = Debug
HO1_ACe.cfg
HO1_ACh.ioc
HO1_AC6.pdf
HO1_AC6.txt
E HO1_AC6xmI
STM321L476VGETx_FLASH.IA

[£ main.c 2

HAL Tnit();

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

/* Initialize all configured peripherals */
MX_GPIO_Init();

/* USER CODE BEGIN 2 */

/* USER CODE END 2 */

/* Infinite loop */ Insert this lines
/* USER CODE BEGIMN WHILE */

while (1)

{
/* USER CODE END WHILE */

[* USFR CODE BEGTM 3 */

HAL GPIO TogglePin(GPIOB, GPIO PIN 2);

HAL_GPIO TogglePin(GPIOE, GPIO PIN 8);
HAL Delay(2@90);

b

98= /** System Clock Confieuration

1

h
/* USER CODE END 3 */

in main.c

See the:
UM1884
Description
of STM32L4
HAL and LL
drivers

==SILICA
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ACO6 - (SW4STM32 - System Workbench)

IFiIe Edit Source Refactor MNavigate Search Project Run Window Help I

v ol )] & - ER G AR AR A CR B D~ G PR RO Re=t a2

[t5 Project Explorer & |l Y= 0
a=Horace 1

¢ ¥ Binaries

b &l Includes

1 2 Drivers

r 2 Inc

=

i = Debug .
HO1_AC6.ioc 2 compil le
HO1_ACG.pdf

E] _ACE. . :
B HoL Acwmi You must see something like below

STM32L476VGTx_FLASH.Id

[2 Problems ¥ TaskslTE Console & | Properties
CDT Build Console [HO1_AC6H]

make - _no-nrint-directory nost_huild
‘Generating binary and Printing size information:’

arm-none-eabi-objcopy -0 binary "HO1 AC6.elf" "HO1 AC6.bin"
arm-none-eabi-size “HO1_AC6.elf"

text data bss dec hex filename 3
5576 24 1568 7168 1c08 HO1_AC6.elf

12:20:48 Build Finished (took 18s.7@4ms}

EMCU.IT
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ACO6 - (SW4STM32 - System Workbench)

% C/C++ - HO1_AC&/Src/main.c - Eclipse
File Edit Source Refactor Navigate Search Project Run Window Help

;rﬁ - %g| %9 - a% - mﬂ;@ﬁ - ﬁﬁ - ﬂf - G? - ;*F - (’ - gg" CL - ;kkEE? E; qf VE ] Ef v .| ow
[t5 Project Explorer 52 | = e Y= 0 | [@*mainc % 1
4 5 HO1_AC6 77 MX_GPIO_init();
| & Debug As o eS| /< yser cope BeGTN 2 */

=

Select a way to debug 'HO1_AC6" /* USER CODE END 2 */

4| |/ A6 STM32C/C++ Application 2

f* Teml3em st 1 e S

[ElLocal C/C++ Application ‘= No board found : Define new board or select an exi... @
W
MNo board has been found for this project.
. (@ Before launch debug, a board has to be defined.
Please create a new board or use an existing one.
0 Define new board Use existing board
Description
Debug with the Acb STM32 Debugging )
Enter new board name: HO1_AC6
Select board chip
Select series: |sT\M3214 -
3 ‘;* Select mcu: | STM32L476VGTx -
® [ oK J l Cancel oi Select board : -
. |: Debug device : 4 ST-LinkV2-1 - :
] Debug interface : SWD v
CDT Build (
arm-Tone| 5| ok ||cancel I
tEX't uaca US> LV Ll nmca Laiciamc
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% C/C++ - HO1_ACH/Src/main.c - Eclipse
File
i

Edit Source Refactor
L B y®~w g aiv

[ Project Explorer &2 | = Ble =

4 {¥° HO1_AC6
» # Binaries
 m Includes
v (2 Drivers
» 2 Inc
4 g8 Sre
I B8 main.c
i g stm32140_hal_msp.c
8 stm32Idoit.c
I+ (= Debug
= HO1_AC6.cfg
= HO1_ACé.ioc
HO1_ACGxmI
| STM32L476VGTx_FLASH.IA

6 51 23 July 2016

3

€|
]

Navigate Search Project Run Window Help

TG YR TOTR TR N ®E v

[g] *main.c &

77

MX_GPIO_Init();

-siu“é;_kv

78
79
820
81
82

/* USER @

/* USER @

2 Save and Launch

Select resources to save:

SR O =

Iy ta oy Oy

[¥] [£ main.c
£ Launching HO1_AC6.4 (= [®][=]
@ Launching
| I
Performing pre-launch
I Aways run n backal| 1 | SelectAll || DeselectAll |
Updating Error Rep Always save resources before launching -
L —y ]
3 MB/12 MB 2
i ® [ OK ] ’ Cancel l
Launching HO1_ACH =
L - m
Launching : Performing pre-launch check..
Run in Backgroundl l Cancel l l << Details

Lys.
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& C/C++ - HO1_AC6/Src/main.c - Eclipse

File Edit Source Refactor Mavigate Search Project Run Window Help

Ovl |8 R wi@ @ t-0-0~Qvx @ - [F. &

[?5 Project Explorer &2 & Ble -0
4 (5 HO1_AC6

» 4% Binaries

> m Includes

[€ main.c 2 | g stm3214xx_hal.c 3] startup_stm321476x0cs

J* MCU Configuration

2 Drivers /* Reset of all peripherals, Initializes the Flash interface and t
68 | HAL Init();

g nc

4 {2 Src . . . -
» &8 main.c & Confirm Perspective Switch %

> [ stm3214a_hal_msp.c
> [2 stm321ocit.c
» = Debug

This kind of launch is configured to open the Debug perspective when it suspends.

This Debug perspective is designed to support application debugging. It incorporates
= HO1_AC6.cfg views for displaying the debug stack, variables and breakpoint management.
= HO1_AC6Kioc
HO1_ACEXxmI Do you want to open this perspective now?
[ STM32L476VGTx_FLASH.ID 1
Remember my decision 2
[ Yes J [ No
T Fi ST U Ty WL Fi
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- L.'.{fri‘ﬁ|5§ t b ¥ W OB [ I = L ieE | R 5 - D (O = E-E’|H%C_!C++ 1% Debug
1% Debug % #|i* ¥ = O erVarables % % Breakpoints 4 Registers M1/O Registers m\ Modules -0 I
4 © HO1_AC6.elf [Ac6 STM32 Debuggi LB &SRR ICIA ~

4 ¥ HO1 _AC6.elf Name Type Value

4 o Thread #1 (Suspended : Brea
= main() at main.c:71 0x800

iﬂO
L Click here and you must e

see the LEDs flashing i

4l (R 3
[€ main.c sﬂ [¢ stm32ldboc_hal.c [ startup_stm321476xx.s = O | 3= Outline 2 =

67 - @ R o ¥ 7

68  /* MCU Configuration--------------------"--~-~—~~—~~— oo ®f o stm3214%¢_halh

69 ) . ) - = # SystemClock_Config(void) : void

;? /* Reset of all peripherals, Initializes the Flash interface and the Systick. */ £ Error_ Handler(void) : void

72 = ++5 MX_GPIO_Init(void) : void

73 /* Configure the system clock */ e main(void) : int

74 SystemClock_Config(); e  SystemClock_Config(void) : void

75 e ¥ MX_GPIO Init(void) : void

76 /* Initialize all configured peripherals */ e Error_Handler(void) : void

;; MX_GPIO_Init(); o assert_failed(uint8_t¥, uint32_t) : void

7a /% 1ISER CONE REGTM 7 */ v

] »
B Console 3% ¥ Tasks #! Problems @ Executables 0 Memory BX k| GEER EBE®rEyoy=0O
HO1_AC6.elf [Acb STM32 Debugging] C:/Ach/SystemWarkbench/plugins/fr.acb.mcu.externaltools.arm-none.win32_1.7.0.201602121829/tcols/compiler/bin/arm-none-eabi-gdb (7.10.1.20151217)
Temporary breakpoint 1, main () at ../Src/main.c:71 =
71 HAL_Init();
Mo breakpoint number 2. E
-

< 3

Writable Smart Insert
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1w ) ] e » 1 ok B L SR M= Ssr | v Gl XD O w OO
4 Debug % #|i» ¥ = B  ®-Variables ¥ % Breakpoints !

4 © HO1_AC6.elf [Ac6 S#132 Debugging]

RUN SUSPEND TERMINATE debug

For more information regarding AC6 syntax, tutorial, etc, see here
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ACO6 - (SW4STM32 - System Workbench)

OB

For back to source code,
1 click onicon 1 and 2

[t Project Explorer & &|le 7= 2 |[@manc 231 [¢ stm32l4xx_hal.c  [3 startup_stm321476xx.s

4 (% HO1_AC6

© 3%, Binaries

b @l Includes

I &2 Drivers

& Inc

4 G52 Src
I g€l main.c
b g stm321o_hal_msp.c
i [gl stm321doitc

I = Debug
HO1_AC6.cfg
HO1_AC6.oc
HO1_ACExmI
|5 STM32L476VGTx_FLASH.Id

/* MCU Configuration

/* Reset of all peripherals, Initializes the Flash interface and the
HAL_Init();

[/* Configure the system clock */
SystemClock_Config();

/* Initialize all configured peripherals */
MX_GPIO_Init();

/* USER CODE BEGIN 2 */

/* USER CODE END 2 */

WWW.EMCU.IT

0. % @m. BT. ~ B

FEERRN o % ¥
o stm32l4xx_hal.h
++ SystemClock_Config(void) :
++ Error_Handler{void) : void
++5 MX_GPIO_Init(void) : void
® main{void):int
#® SystemClock_Config(void) :
e 5 MX_GPIO_Init(void) : void
® Error Handler{void) : void
e assert_failed(uint8_t*, uint3:
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