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STM32CubelDE basics

EXTI lab: Handling external interrupts using HAL libraries
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CubelDE Lab: NVIC + External Interrupts

Obijective:

* In this project we are going to configure the GPIO that is connected to the
user button as External Interrupt (EXTI) with falling edge trigger.

« We will also configure the Interrupt Controller: the NVIC.
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CubelDE EXTI - block diagram

AHB Lite Control and status registers
16 .
GPIO port A s c°":",%‘|‘1’t;b'e
/ ti[15:0
gz:g port B ’/16 EXTI /16 R exti[ 1 N Perioheral
port C "6 7 » eripnerals
GPIO port D o mux
GPIO port F a sys_wakeup
c_wakeu ) PWR
Peripherals without e - p g
interrupt flags q Event Event Maskin Cortex®-M0+
trigger ¢ e
S ¢ EVG Event input
irect events
Peripherals with
interrupt flags
EXTI Nvie

EVG: EVent Generator
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sTMs>" VB Pin Configuration
Green LED

* In this example we are going to use one of the LEDs present on the
STM32G0 Nucleo board (connected to PAS as seen in the schematic below)

R2H LD4

v S1OR .‘&GREEh -
VIN 5V | BSN20 R15

R0 m—::] &l l SB2 ey
2k -

| sV 3v2 JoNL
'_rw s > L g- . PO
| ll '_‘E' - ?:: ? PAs |
ror 12 |7 | | Q| 6 rYs J‘
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smz2” W Pins Configuration

CubelDE |
external interrupt button

* In this example we are going to use one button - blue one (connected to PAS5 as seen in the
schematic below)

PCS L0 re.2
pCe |28 PC6 VDD PD[0.9]
39 PCJ
PC7
pCg |48 PC8
pCo |29 PCO PF0.2]
pClo | 84__PCIO R29
- 4K7
Sl L PCli

) M PC13

- A PCI3 SB20 =0
PC14- PC13 4 PCl4
Lol o o

P 5 PC15 B1
PC15-05C32_OUT iﬂ TD0341X-G01-BLU
R32 R31 i\
PDO 50 PDO R S0R ——Clé6
pD] |21 __PDI X2 o HW10 100nF
PD2 gg ]I;‘Bg NX32155A-32.768K BLUE HAT
111
gg; 54 PD4 b l|:|l * — R26
PDS 55  PD5 ) 100R ,,
pDg |6 PD6 —=C24 ‘ ==C23
ppg |20__PD8 SB30 == |||. 5.6pF 5.6pF i
ppy 4L PDY SB29 =< IVDD | =

o7 =T
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CubelDE Start a new workspace

* Run STM32CubelDE

» Select a folder to store a workspace

[T} STM32CubelDE Launcher S

Select a directory as workspace

STM32CubelDE uses the workspace directory to store its preferences and development artifacts.

v
Lol (o la -\ Work\CubelDE - Browse...

[] Use this as the default and do not ask again

» Recent Workspaces

K” Launch ] | Cancel
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CubelDE View on an empty workspace

File Edit Source Refactor Mavigate Search Project Run Window Help
Jul B R viNiGig Ry E v @ik v IR E TN ym Oy @
=

i R
' Project Explorer i G v = O

There are no projects in your workspace.
To add a project:

22

EOHRM

Lys
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CubelDE Create a new project

* Click on “Create a new STM32 project”

File Edit Source Refactor Mavigate Search Project Run Window Help

rﬁ'v |‘ﬂ>v vh@;@vﬁﬁvﬁv@v#v@gv g E_v - - v|ﬂ
i Project Explorer i3 5Eg = 8|

There are no projects in your workspace.
To add a project:

Create a new Makefile project in a directory containing
C+ ..
existing code

[ Create a new C or C++ project

[T Create a new STM32 project |4 Select “Create a new STM32 project” to open MCU selector
=

_;‘\. -

=l
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¥ Select target MCU: STM32G071RBTx

ED sTM32 Project s S S S S

’ We Wi I I u Se Target Selection
STM3ZGO7 1 RBTX Select STM32 target
M C U I MCU/MPU Selector

¢ MCU/MPU Filters

Features Block Diagram Docs & Resources Datashest
R & O -
Part Mumber Search hd , )
New multicore STM32MP1 Series
Q, |g071r ~ . . .
STIEIC0T for Industrial and loT applications
STM32G071R8
Core >
STM32G071RB
Series >
Line >
Package > UDenSTLinux
Distribution
Other hd
Price From 0.0 to 1.49
L ®
0.0 149
10 =60 ‘,'
@
Eeprom = 0 (Bytes)
®
EESh From 32 to 128 (kBytes) ° MCUs/MPUs List: 4 items Display similar items
32 128
ﬂ Unit Price for 10k (USS) ‘H_IEI
.Ram = 36 (kBytes) ¥7 STM32G0T1R6 STM32G07T1R6Tx LQFP64 32 kBytes 36 kBytes
- 64 (MHz) wr STM32G071R8 STM32G0T1RETx 0.0 LOFP&4 64 kBytes 36 kBytes B0
‘ , ’ e T ‘ T STM32G071RB 0.0 UFBGAG4 128 kB 36 kB 60
¢ : STM326071RS STM32GU?1RB: Acti 1-49 LQFP64 128 kB‘ﬂeS 36 kEJ‘:flTBS 60
g NS
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CubelDE

* |t is possible to
view on main MCU
features, download
its documentation

- To start a new
project we need to
double click on the
part number

Lys
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Select target MCU: STM32G071RBTx

S 0.0

<00

Part Mumber Search hd
Q, |g071rb

Core >

Series >

Line >

Package s

Other hd

Price From 0.0 to 1.48

@ ®
1.49

@
Eeprom =0 (Byte
L

Flash =128 (kBytes)

Ram = 36 (kBytes)
L

Freq. =64 (MHz)
@

-
[T} sT™32 Project i » L
Target Selection
Select STM32 target
MCU/MPLU Selector
MCUMPU Filters
B El' Features Block Diagram Docs & Resources |'l_'| Datashest

MCUs/MPUs List: 2 items

+ STM32GO071RB

Mainstream Arm Cortex-M0+ MCU with 128 Kbytes of Flash memory, 36 Kbytes RA
CPU, 4x USART, timers, ADC, DAC, comm. l/F, 1.65-3.6V
@ LQFPE4

The STM32G071x8 STM32G071xB mainstream microcontrollers are based on high-performance Arm® Cortex®-M0+ 32-bit
operating at up to 64 MHz frequency. Offering a high level of integration, they are suitable for a wide range of applications i
industrial and appliance domains and ready for the Internet of Things (loT) solutions.

The devices incorporate a memory protection unit (MPU), high-speed embedded memories (up to 128 Kbytes of Flash prog
and 36 Kbytes of SRAM), DMA and an extensive range of system functions. enhanced I/Os and peripherals. The devices of
communication interfaces (two I2Cs, two SPIs / one 125, one HDMI CEC and four USARTS), one 12-bit ADC (2.3 MSps) with
channels, one 12-bit DAC with two channels, two fast comparators, an internal voltage reference buffer, a low-power RTC, :
control PWM timer running at up to double the CPU frequency, five general-purpose 16-bit timers with one running at up to
CPU frequency, a 32-bit general-purpose timer, two basic and two low-power 16-bit timers, two watchdog timers, and a Sys”
STM32G071x8 STM32G071xB devices provide a fully integrated USB Type-C Power Delivery controller.

The devices oberate within ambient temperatures from -40 to 125°C. Thev can operate with supplv voltaaes from 1.7 V to 2

Unit Price for 10kU (USE) : 1.49
Active
Product is in mass production Boards: NUCLEQ-GO71RE - STM32G0718-

DISCO

Display similar items

Marketing Status | Unit Price for 10kl (USS) | Board ] _Package ] Flash ] _Rau___| 10|

STM32G0T1RBIx 0.0 UFBGAB4 128 kBytes 36 kBytes 60
STM32G071RETx  Active 1.49 LQFPE4 128 kBytes 36 kBytes 60
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Enter project name

[ [ st™32 Project L | B et
« Specify project name, optionally its Project Setup

location (if different from workspace Setup STM32 project m
one) —

Project Name: GO_EXTI
Use default location

- Additionally we can specify target I
. Options
Ianguage (C Or C++)’ blnary type Targeted Language
(executable or static library) and __ 2 @C OC+
project type (generated by Il S m—
STM32CubeMX or an empty one) Targeted Project Type

\_ (@ STM32Cube () Empty

Lys
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® | < Back H Mext = | [ Finish ] | Cancel
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CubelDE New project in STM32CubeMX perspective
L cupeib - Device Conigurstion foor - STi2cuneioe

File Edit Mavigate Search Project Run Window Help
BrHR e~ & -@iditvidvil~i-ooro |0

& Project Explorer & = 8 | ([0 6o_EXTLioc :2

r = {}% 7 Clock Canfiguration

4 [ GO_EXTI - —
» &l Includes Additional Software

h

¢ & Drivers
b 2 Src Categories
» & Startup System Core by
I = Inc o ; )

; o| & & B B & @ B 8 all g = 2 2
mGD_Em,IDC Anam_g b o | ol e ef acf e el ecff )| e 2] el e 2ff ) &
STM32G071RBTX_FLASH.Id

\ J .
Timers b

‘ Connectivity by
An empty template Multimedia >

project

Lys
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were  Enabling Serial Wire debug interface

- Select “Serial Wire” from System Core -> SYS peripheral group
* As a result PA13 and PA14 will be assigned to SWD interface

[T *G0_LED.ioc &

Additional Software

Pinout & Caonfiguration c Canfiguration |

v Pinout

e 5YS Mode and Configuration : iF Pinout view == System view
System Core “ Serial Wire
N [ System Wake-Up 1
DMA O System Wake-Up 2
E“Eé% O System Wake-Up 4 SYS_SWCLK
g‘gléj [ System Wake-Up 5 SY5_SWDIO
=% [ System Wake-Up 6
WWDG Power Voltage Detector In |Disable V|
VREFBUF Mode |Disable v
Analog 5 [ Pin PAS instead of pin PA11
] Pin PA10 instead of pin PA12
Timers b Configuration
Connectiity 5 Warning: This IP has no parameters to be configured.
STM32G071RBTx
Multimedia > ' LQFPé4
Computing >
Middleware b
"l Utilities > N |
ol HHEEHEHEEREREREE




sTMs>" VB Pin Configuration
Green LED

* In this example we are going to use one of the LEDs present on the
STM32G0 Nucleo board (connected to PAS as seen in the schematic below)

R2H LD4

v S1OR .‘&GREEh -
VIN 5V | BSN20 R15

R0 m—::] &l l SB2 ey
2k -

| sV 3v2 JoNL
'_rw s > L g- . PO
| ll '_‘E' - ?:: ? PAs |
ror 12 |7 | | Q| 6 rYs J‘
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CubelDE Configuring PAS as Output

iCE Pinout view 2= System view

mmmmmmmmmmmmmmmm

[V
PC11 Pce
PC12 PA15
PC13 P! SYS_SWCLK
PC14-. P SYS_SWDIO
PC15-. PA12[.
VBAT Reset_State PA11 L.
p— ADC1_INS oATD
CEC
VDD DAC1_OUT2 PD3
1251_CK
55 LPTIMZ_ETR Foe
PFO-0.. SPI1_SCK PC7
TIMZ_CHA1
PF1-0. - PC6
TIMZ_ETR
PF2- . UCPD1_FRSTX1 PAg I b k
- °
PpCD UCPD1_FRSTX2 Pag N Igger paC ageS
USART3_TX
PC1 GPIO_Input PB15 h
> — e — YOU Can use searc

GPIO_Analog

. . PC3 EVENTOUT PB13 f|e|d tO |OCate the p|n
 Using configure PAS5 as el sl s 57 8l 5l &l 2l 5|
GPIO_Output Q a LT o Q

Lys
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Tiheor Assign label to PA5

» Using select Enter User Label and insert LED GREEN labe

PC2 PB14

PC3 PB13

[ ] -— [ |
= L [ =t Ly ] -— ™ — — e~
2 E| & 2 P =l =l ol oll =) 5] @] §| B &
Enter UserLabel
A Signal Unpinn 3
® L 9 P el Q

w* Pin Stacking

Hint:
Labels are defined in main.h file within
generated project (private defines section)

Lys
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GPIO_Output (PAS)

N
LED_GREEN| |E

put

GPIC_Out



smz2” W Pins Configuration

CubelDE |
external interrupt button

* In this example we are going to use one button - blue one (connected to PAS5 as seen in the
schematic below)

PCS L0 re.2
pCe |28 PC6 VDD PD[0.9]
39 PCJ
PC7
pCg |48 PC8
pCo |29 PCO PF0.2]
pClo | 84__PCIO R29
- 4K7
Sl L PCli

) M PC13

- A PCI3 SB20 =0
PC14- PC13 4 PCl4
Lol o o

P 5 PC15 B1
PC15-05C32_OUT iﬂ TD0341X-G01-BLU
R32 R31 i\
PDO 50 PDO R S0R ——Clé6
pD] |21 __PDI X2 o HW10 100nF
PD2 gg ]I;‘Bg NX32155A-32.768K BLUE HAT
111
gg; 54 PD4 b l|:|l * — R26
PDS 55  PD5 ) 100R ,,
pDg |6 PD6 —=C24 ‘ ==C23
ppg |20__PD8 SB30 == |||. 5.6pF 5.6pF i
ppy 4L PDY SB29 =< IVDD | =

o7 =T
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Wior  Configuring PC13 as GPIO_EXTI13

£ 2

PC8

_ PAIS

GPIO_EXTI3 ZaEM SYS_SWCLK
LaER| SY5_SwDIo
PAIZ..

Reset State
RTC_OUT_ALARM

1 RTC_OUT_CALIB — il
by : PAID

- RTC _TAMP _IN1
RTC TS5 PO9
o ' ' 1  SYS WKUP? PD8
Using Configure PC13 as Sve A
GPIO_EXTI 1 3 GFIO_Input | T— P8
GPIO_Output 1 QFPE4 P.AD
GPIO_Analog nAg

Lys
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CubelDE Assign label to PC13

+ Using select Enter User Label and insert BLUE _BUTTON label

PC11 PLe
PC12

ELUE BUTTON i S
> GPIO_EXTI13 (PC13) [BLUE_BUTTON

I:lll:
Hint:

r Labels are defined in main.h file within
> /4 generated project (private defines section)

SYS_SWCLK
SYS_SwoIo

life.augmented




i Configure PC13

{'CE?- GFIO Mode and Configuration

Configuration

Go to System Core -> — ——
GPIO, GPIO tab : - roup By Peripherals

DA
|
. WDG Search Signals
° Select PC13 frOm the list NVIC [Search (CrtA) | [] Show only Modified Pins
v B T8 (o 2 7 2 N T
PA5S nfa Low Output P... Nopullu... Low nfa LED GREEN
° Change GPIO mode to WDG PC13 n/a nfa Ext:mdl NuEuII—u .. nfa nfa BLUE_BUTT..
External Interrupt Mode Ak > [ Somereten:
Wlth Falllng edge trlgger Timers s GPID mode [ External Interrupt Mode with Falling edge trigger detection -
. . GPIO Pull-up/Pull-down |N|:| pull-up and no pull-down V|
deteCtlon Connectivity >
Multimedia > JserLabel [BLUE_BUTTON |
+ Switch to NVIC tab within GPIO configuration and enable EXTI Line 4 to 15 interrupt

@ NVIC

MNVIC Interrupt Table Enabled Freemption Prionty
0

EXTl line 4 to 15 interrupts
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CubelDE Default clock configuration — no change

" Cubell

File Edit Navigate Search Project Run Window Help
HvHR| SR vaid v dvilivilvobro |0 Quick Access :
5 Project Explorer 2 = O || *G0_LED.ioc 3

BES ¥ Pinaut tian Clock Canfiguratian ' ] Taols

4 [ GO_LED
i+ &l Includes ) Resolve Clock Issues
4 (& Drivers

I (= CMSIS HSE
I+ (= STM32G0xx_HAL_Driver
4 (2 Src
¢ [€ mainc — LS| RC
i [ stm32g0xc_hal_msp.c
i [g stm32glocit.c
i g syscalls.c
i g sysmem.c
i |g system_stm32gMcc
4 [ Startup no>
i [8 startup_stm32g071rbtx.s
4 (= Inc
mainh
stm32g0i_hal_confh
stm32g0xx_ith
[@ GO_LED.ioc
i STM32G071RBTX_FLASH.Id +48 MHz

RTC Clock Mux

L 16 To Power (MHz)

»- To RTC (KHz)
-

HCLK to AHB bus, core,
memorv and DMA (MHz)

1w 16 To Cortex System timer (MHz)

- 16
> To IWDG [KHz) - FCLK Cortex clock (MHz)

System Clock Mux

64 MHz max PCLK .
APB peripheral clocks (MHz)

SYSCLK (MHz) AHB Prescaler HCLK (MHz) APB Prescaler

18 |——|-| i1 v|—|-| 18 |o—-{ 1~

B4 MHz i

TPCLK

H

APB timer clocks [MHz)

TIMAS Clock Mux
PLL Source Mux

HEl RC

o TIMA5 (MHz)

PLLM
I VH Xa VH 12w o)
N p

I
—{

> @
= svsell
= LPUART1 Clock Mux e o USARTA [MHz)
—|® LSE
syscLy —= 0.
ADC Clock Mux = g |r
e ) > o LPUART1 [MHz)
oV I.\-.;I
SOLK [ . USARTZ CI
- —= O PCLK
I:Ire ADC [MHz) S—
—0
e ] —>|:|rc USARTZ [MHz)
Hz) MCO -
— 0

> o LPTIMA (MHz}
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CubelDE Basic project settings — no change

File Edit MNavigate Search Project Run Window Help
B SRS IOy (@

5 Project Explorer &2 = B [ *G0_EXTLioc &
& v Pinout onfiguratian Clock Canfiguration Project Manager
4 [T GO_EXTI
¢ & Includes +Project Settings
1 2 Drivers Project Name
LB Sre _ [co_Exm |
Project _ _

I 2 Startup Project Location
b B Inc [c:\_WorkiCubelDE |

[[ Go_ExTLioc Application Structure

STM32GO71RBTX_FLASH Id |Elasic ~ | [ Do not generate the main()

Toolchain Folder Location
Cod rator |

Toolchain / IDE
|STM3ECL|beIDE | Generate Under Root

Linker Settings
Minimum Heap Size 0200

- Minimum Stack Size 0400

Advanced Settings

«Mcu and Firmware Package
Mecu Reference
[STM32G071RBTX |

Firmware Package Name and Version
[5TM32Cube FW_G0 V1.2.0 |

| Browse
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Iﬁv Bl

Code generation

* It is necessary to add to an empty template our project we have just prepared
| cubetDE - Device Configuration Tool - STM32CubelDE

File Edit Mavigate Search [iject Run Window Help

U B R~ E

[

=

Lys
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By Project Explorer &2

4 [ GO_EXTI
¢ w Includes
¢ & Drivers
4 (B Src

[€ main.c
le| stm32g0o¢_hal_ms

El

Open Project
Close Project

Build All

Build Configurations
Build Project

Build Working Set
Clean...

Build Automatically

Ctrl+B

Clock Configuration

lject Location
| Work\CubelDE |

plication Structure

[] Do not generate the main{)

[ STM32G0O71RBTX_FLASH.IM

_ C/C++ Index g
» ld stm32g0c itc [ Generate Report
b I8 syscalls.c [ &% Generate Code Alt+K ]Isi':
v g sysmem.c -
b el system_stm32g0xx HEEETE
v 2 Startup 0de lzeneralo |
¢ = Inc
[ GO_EXTLioc

)lichain Folder Location

Toolchain f IDE
STM32CubelDE
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main.c file
/* USER CODE BEGIN PV */ _ _
uint8 t £lag=0; Variable declaration
if (1==flag)
{
HAL GPIO TogglePin (LED GREEN GPIO Port, LED GREEN Pin); Green LED pin toggling in
flag=0; case flag=1 and clear flag
} variable afterwards

/* USER CODE END WHILE */

/* USER CODE BEGIN 4 */

void HAL GPIO EXTI Falling Callback (uintl6 t GPIO Pin) _
{ Set flag to 1 in case of blue

flag=1; button press
}

Lys
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CubelDE ... Let's check it

- After all code processing we can build the project, start debug session
and run the application

 As an effect Green LED should toggle on each blue button press
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CubelDE Thank you

STM32 GO

n /STM32 u @ST World

community.st.com

Lys
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www.st.com/stm32g0, www.st.com/stm32cubeide
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