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STM32CubelDE basics

Timer lab: PWM generation using HAL library
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CubelDE Lab: PWM Timer

Obijective:

* Now let’'s use a more advanced peripheral like the Timer.

* In this lab we are going to configure a Timer in a PWM mode to blink the
LED that we previously controlled with a GPIO.

 PA5 has an alternate Timer channel alternate function which is Timer 2
Channel 1: TIM2_CH1 that we will be using.
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CubelDE Timer Parameters Calculation

* We can calculate Timer parameters for 1 Hz period @ 50% duty cycle
* |If we choose Timer input clock to be 8 MHz

* Let us say the prescaler is div-by-128; 8MHz/128 = 62500 Hz

» So, prescaler register should be 128-1 = 127 (actual divide is PSC+1)

 If we set Period = 62499 (as we calculate from 0); Pulse = 31250, we get 1 Hz Period @
50% duty cycle
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ChasIDE ... time for hands-on

* In case you would like to create a new workspace and project
e go here

* In case you would like to create a new project within current workspace
* go here
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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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> CubeDE Create a new project

* Click on “Create a new STM32 project”

bt UDCIUES QRN 511 §o - I s 1} .
File Edit Source Refactor Mavigate Search Project Run Window Help
F‘ﬁ'v |v~v v“@\ @vfﬁvﬁv@v:ﬁ:v@gv g _ - - ! - v|ﬂ

‘3 Project Explorer i S Y= 8

There are no projects in your workspace.

To add a project:

— Create a new Makefile project in a directory containing
existing code

[ Create a new C or C++ project

LD Create a new STM32 project |«

|

B3

==

Select “Create a new STM32 project” to open MCU selector

KYI .. Click here to continue
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et Start a new project within workspace

» Go to File -> New -> STM32 Project
L. CubelDE - sTM32CubelDE N

'] Edit Source Refactor Navigate Search Project Run Window Help
Alt+Shift+N » | Makefile Project with Existing Code
Open File... C/C++ Project
(2 Open Projects from File System... LE STM32 Project

 As a result “target selection” window will be displayed

i = =
Target Selection
Select STM32 target
|

WMCEHMPERSEIESIORY EBoard Selector | Cr S

MCU/MPU Filters

[a Elll Q eatures Block Diagrar Docs & Resources Datashest Buy

Part Number Search hd

New multicore STM32MP1 Series
for Industrial and loT applications

r Core >
” N | 1 /m
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* |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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CubelDE Enter project name

STM32 Proj =k
» Specify project name, optionally its Project Setup E
location (if different from workspace Setup STM32 project
one) —

Project Name: GO_PWM
Use default location

- Additionally we can specify target g oo, [/ WorlCubet srowse.
language (C or C++), binary type R
(executable or static library) and __, 2 oc e
project type (generated by @ Evecuable © st iy
STM32CubeMX or an empty one) Targeted Project Type
\ @ 5TM32Cube () Empty

K” @ | <Back | Net> [ FEnsh || cancel
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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_PWM.ioc 2

Pinout & Caonfiguration e anfiguration | Project Manager Tools

Additional Software v Pinout

SY'S Mode and Configuration : {F Pinout view £ System view
System Core Ny Serial Wire
N [0 System Wake-Up 1
=)
oA O System Wake-Up 2 AHEEEEEHEREHEEERE
GPIO
[ System Wake-Up 4
WDG Y . ®
MVIC O System Wake-Up 5
Ree L1 System Wake-Up & SYS_SWCLK
_ SYS_SIDIO
WWDG Power Voltage Detector In |D|sable ~ |
VREFBUF Mode |Disable |
Analog 5 [ Pin PAS instead of pin PA11
[ Pin PA10 instead of pin PA12
Timers ’ Timebase Source [SvsTick |
Configuration
Connectivity g e il
Warning: This IP has no parameters to be configured. :
Multimedi 5 STM32G071RBTx
r’ ultimedia . e
’ Computing b .

life.augmented



O
sTm3.” NI
CubelDE

PAS
Reset State
ADCA_INS

CEC
DAC1_OUT2
1251_CK
LPTIMZ_ETR
SPIN_SCK
TIMZ2_CH1
TIMZ2_ETR
UCPD1_FRSTX1
UCPD1_FRSTX2
USART3_TX
GPID_Input
GPIO_Output
GPIO_Analog
EVEMNTOUT
GPIO_EXTIS

2| 2] 8] E

Ve CHI

Lys
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Configuring PA5 as TIM2 CH1 PWM

method 1

. Clich'.eover PAS pin and select TIM2_CH1 function

* PAS5 pin become yellow with pin (booked but not configured pin) and TIM2_CH1
label

* In Timers->TIM2->Mode window select:

e Clock Source: Internal Clock
 Channel1: PWM Generation CH1

- After this PAS become green with TIM2_CH1 label

TIMZ2 Mode and Configuration

Slave Mode |Disable

Timers Trigger Source |Disable

- Clock Source |Interna| Clock

LPTIMA Channel1 |PWM Genera tion CH1
LPTIM2 Channel2 |Input Capture direct mode from Remap
Input Capture indirect mode
RTC ' -
Channel3 Input Capture triggered by TRC
TIMA DU
Channel4 [Output Compare No Output

CombinedOutput Compare CH1

TIM3 o PWM Generation Mo Output
PWM Genera tion CH1
[ XOR qForced Output CH1

AR
» |




sz Configuring PAS as TIM2_CH1 PWM

CubelDE method 2

- By default the tool will configure Timer 2 CH1 to
PAQ

- We want to remap it to PAS
« NOTE: PAS5 is connected to LD4

« Hold “Ctrl” button and left mouse click on PAO

» Then drag the mouse pointer to PA5 and then
release
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CubelDE Timer Parameters Calculation

* We can calculate Timer parameters for 1 Hz period @ 50% duty cycle
* |If we choose Timer input clock to be 8 MHz

* Let us say the prescaler is div-by-128; 8MHz/128 = 62500 Hz

» So, prescaler register should be 128-1 = 127 (actual divide is PSC+1)

 If we set Period = 62499 (as we calculate from 0); Pulse = 31250, we get 1 Hz Period @
50% duty cycle
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m S5TM32CubeMX pwm.ioc STM32G071RETx

stna> @

CubeMX

Lys
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File

® oY x Gy

GENERATE CODE

Clock Tree Configuration

Window Help

pwm.ioc - Clock Configuration

Clock Configuration

Project Manager

Resalve Clock Issues

RTC Clock Mux

a5  HSE_RTC &y,
132 -

[%]
[y
'
A

-

- To Power (MHz)

|Input freg
|32_?|38 | Ij LSE | O} -I:lrc RTC [KHz) _HL:LrltDﬁHl:l bus, core,
LSl BC mamnrey and DA TRH -1
'.4f M —'Tn Cortex System timer (MHz]
32 KHz
Enahle C... o -“FCLKCDrtex clock [MHz)
To IWDG (KHz) System Clock Mux
LSE | &5y 64 MHz maxPGLK
=0 AmEmes APE peripheral clocks [MHz)
— HEI
11 b SYSCLK (MHz)| AHB Fresccfifsr HCLK [MHzJl AFEB Frescalgr
HSE TPCLK
Ol [0 ez Ao | o]
PLLCLK e
» O TIM15 Clock Mux
PLL Source Mux = T:C_--:;\
HSI RC ¥ 3/ o
-4 TIMA1 Clock Mux _,l:[fc TIM15 [MHz}
TSl (@Y pLLm B g Puo| o
o 18 MHz i1 v xs v [i2 ~ able L. 8 PELH gy =] 7 9
- Enter 8 (MH t -
e | fEsE=5o |~ R® " eua nter © (MHz) andthen press i

5. USART1 Clock Mu
for HCLK (system clock) —/»
= LPUART1 Clock Mux __Dc USART1 [MHz)
PCLK [ —» 0
— 0 SE
SYSCH —=0
MCO Source Mux ADC C e I
DC Clock Mux . -I:|Tc LPUART1 [MHz)
o R [l = -\‘i. O
- LSE =Y SCLH] o USARTZ Clock Mux
O |- — LSE
: _-'Q,/ BCLK ‘.
L5 L |~ —
O = - HSL _..I:lrc ADC {MHz) svaeLK
HSE — |0
Ol FLLF LPTIMA Clock Mux o \
HSI 18 — = HSI o USART2 [MHz)
O - g' PCLE O
O PLLct ey g
= 12C1 Clock Mux LA




Wi® Configuring TIM2_CH1 (1Hz, 50% dc)

TIMZ Mode and Configuration
Slave Mode |Disable
Select the Pinout & Configuration Trgger Source [Disab
Clock Source |Interna| Clock

Channel1 [PWM Generation CH1

In Parameters Settings of the TIM2 Confguration

Reset Configuration

@ MNVIC Settings

I : @ DMA Settings B
Configure 1 Hz timer

Configure the below parameters :
Prescaler = 127 0

Q|Search (Crt+F) | ® @
Penod = 62499 a ~ Counter Settings a
Prescaler (PSC - 16 bits value) 127 ]
Counter Mode Lo
Counter Period (AutoReload Regi... 62499 ]

o Set CH 1 PWM Internal Clock Division (CKD) Mo Division
auto-reload preload Disable
Pulse = 31 250 e > Trigger Qutput (TRGO) Parameters
» Clear Input

~ PWM Generation Channel 1

Mode PWM mode 1
r Pulse (32 bits value) 31250 e
” Fast Mode Disable
life.augmented CH Paolarity High
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s> \F Source code modifications

main.c

» Generate project using Project->Generate Code

* Open the main.c, Add the following code before the while(1) loop in
order to start the PWM Timer:

/* USER CODE BEGIN 2 */
if (HAL TIM PWM Start (&htim2, TIM CHANNEL 1) != HAL OK)
Error Handler () ;

Lys
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CubelDE ... Let's check it

% 55

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

* As an effect Green LED should toggle each 1second (this time
controlled by Timer2
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CubelDE Thank you

STM32 GO

n /STM32 u @ST World

community.st.com

Lys

life.augmented

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