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STM32CubelDE basics

ADC lab: DMA + TIM configuration using HAL library
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CubelDE Lab: ADC+DMA+TIM configuration

Objective:

« Using ADC collect data from selected analog channel (i.e. internal
temperature sensor),

« Each conversion should be triggered by TIM2 each 1 second
 Data should be transferred via DMA to internal buffer (8 results long)

« When buffer is full, TIM2 should be stopped and interrupt should be raised
to allow ADC data postprocessing
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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

Launch ] | Cancel
‘__ > /4
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> GubelDE 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

Target Selection
Select STM32 target
9

New multicore STM32MP1 Series
for Industrial and loT applications

Core —
f \
e l ‘
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CubelDE

* It 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

<00

Part Mumber Search hd
Q, |g071rb

Core >
Series >
Line >
Package s
Other hd
Price From 0.0 to 1.48

@ ®
0.0 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

[ st™32 project S~
» Specify project name, optionally its Project Setup E
location (if different from workspace >elup STz projec
one) — .
Project Name: GO_ADC_DMA
Use default location
* Additionally we can specify target | oo
: Options
language (C or C+_+), _bmary type S
(executable or static library) and __ 2 ®c OCs
prOJeCt type (generated by Eriegsjt:;:ww;:tlc Library
STMBZCUbeMX Or an empty One) Targeted Project Type
\_ @ STM32Cube ) Empty
‘_ ’I ® | < Back ” Next = | [ Finish ] | Cancel
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cpere  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 Iinterface

[ *G0_ADC_DMA.ioc 7

Pinout & Configuration

Clock Configuration

Additional Software

Categories

System Core V

DMA,
GPIO
IWDG
NVIC
RCC

Q | o

5YS Mode and Configuration

e

Senal Wire
[ System Wake-Up 1
[ System Wake-Up 2

[ System Wake-Up 4
[ System Wake-Up 5
[ System Wake-Up &

L Pinout view

2 gy

WWDG

Analog H

Timers >

Power Voltage Detector In |Di5able

VREFBUF Mode |Di5.ab|e
1 Pin PAS instead of pin PA11
[ Pin PA10 instead of pin PA12

Configuration

Warning: This IP has no parameters to be configured.

STM32GOTIRETx

Connectivity 2

"l Multimedia ?

life.augrmented
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CubelDE ADC Channel selection

Q| vl

Categories | A-

» Select ADC1 within Analog System Core .
peripherals group and enable ¢

DOMA,

“Temperature Sensor Channel” within | 7

MVIC

Mode window Rec

v
‘u"u"‘u"u’DG

Analog o

i,

COMPH

COMP2

DACA
Timers by
Connectivity by

Multimedia b

Computing by

life.augrmented

ADC1T Mode and Cunﬁguratmn
L IND
O INT
O IN2
L IN3
O IN4
L 1IN
[ ING
O IN7
L1 IN8
L 1IN
O IN10
O IN11
O IN15
1 IN16
O IN17
1 IN18
Temperature Sensor Channel
O Vrefint Channel
[ Vbat Channel
[ Regular Conversion Trigger
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CubelDE ADC+DMA configuration

@ DMA Settings

@ User Constants

* In ADC1 configuration, DMA
Settings tab, please Add a

new DMA request [

@ NVIC Settings

® Select ADCl from the IISt @ Parameter Settings | @ User Constants | @ NVIC Settings | DMA Settings
- Set its configuration to: .
 Normal Mode e
* Increment on Memory side (data _ _ _ |
bu ﬂ:e r) @ Farameter Settings @ User Constants @ NVIC Settings @ DMA Settings

.
 Half Word data width on both

] ) ] ADCA DMAT Channel 1 Peripheral To Memory Low
sides (as we will operate on 12bit
elete
data) |
+DMA Reguest Settings
Peripheral Memory
Mnde[ Mormal v ] Increment Address |
, l Data Width Half Word Half Word
life.augmented
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ADC configuration

& Farameter Settings | @ User Constants | @ MNVIC Settings | @ DMA Settings

Configure the below parameters :

* In ADC1 configuration, Parameter

. . Q| - | @ ©
Settings tab configure: ~ ADC_Settings
. . Clock Prescaler Synchronous clock mode divided by 2
« DMA Continuous Requests: Disabled (as we Resolution ADC 12-bit resolution
are nOt USIng CIrCUlar DMA mOde) g:tqaujrrf;rmem z:agqhutear:::genrn;z?ttn fully configurable
- SamplingTime Common1 to 79.5 cycles oot Comreion Viods e
- External Trigger Source: Timer2 Trigger Out TN — Jeanes

event (this event is programmed within
Timer2 configuration)

End Of Conversion Selection
Owerrun behaviour

End of single conversion
(Cwerrun data preserved

Low Power Auto Wait Disabled
. .. Auto Off Disabled
« External Trigger Edge: rising edge Oversampling Mode Disabled
. . . . ~ ADC_Regular_ConversionMode
« Sampling time common 1 as sampling time (SampinaTime Common 7 ST Cyoles
Samplinglime Common £ 1.5 Cycles

for temperature sensor channel

Lys
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Mumber Of Conversion
External Trigger Conversion Source
External Trigger Conversion Edge
Trigger Frequency

Rank

1

Timer 2 Trigger Out event

Trigger detection on the rising edge
High frequency

1

Channel
Sampling Time

Channel Temperature sensor
Sampling time common 1
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CubelDE Timer Parameters Calculation

- TIM2 will be used to trigger ADC1 conversions each 1second

« System is working on default clock settings (HSI 16MHz, no PLL) and we use
ADC clock as system clock / 2 => 8MHz

- We have Timer2 input clock 16 MHz (default system clock settings using HSI
without PLL)

* We can set prescaler (PSC) to 15999 (actual divide is PSC+1) to have 1kHz on
Timer2 counter input

* Then we need to set Timer2 period to 999 (as we are counting from 0) to have
overflow (update event) each 1 second

&7
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CubelDE TIM2 configuration

» Select Timers->TIM2
» Set clock source to Internal Clock

TIMZ Mode and Configuration

. . Mode
 Configure: _ |
Slave Mode |D|sable V|
° Prescaler to 15999 Trigger Source |Disable V|
Clock Source |Interna| Clock V|

« Counter period to 999

« MSM bit: Enable
 TRGO selection: Update Event

Configuration

@ User Constants

@ Farameter Settings @ NVIC Settings @ DMA Settings

onfigure the below parameters :

Q|search (Crt+F) | ®  ©® o
~ Counter Settings
Prescaler (PSC - 16 bits value) 15999
Counter Mode Up
Counter Period (AutoReload Register - 32 bit..
Timers e Internal Clock Division (CKD) Mo Division
N auto-reload preload Disable
LPTIMA ~ Trigger Output (TRGO) Parameters
LPTIM? Master/Slave Mode (MSM bit) Enable (Trigger delayed for master/slaves simultaneous ...
RTC Trigger Event Selection TRGO Lpdate Event
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CubeIDE Generate the code

- Save the design settings to trigger code generation

-
uestion
E Q i

— j

@ Do you want generate Code?

[ ] Remember my decision

Yes No
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sTma U Coding time — defines and variables

main.c file

« Define data buffer size and ADC reference voltage (in mV) used for temperature calculation

/* USER CODE BEGIN PD */
#define ADC BUF SIZE 8
#define  VREFANALOG VOLTAGE 3300//ADC reference voltage in mV

» Define data buffer for temperature measurements

/* USER CODE BEGIN PV */
uintlée t ADC buffer[8];



5{;“335}? Coding time — ADC calibration and start

main.c file

« Perform ADC calibration, start ADC and start TIM2 which would trigger ADC conversion each 1second

/* USER CODE BEGIN 2 */
if (HAL ADCEx Calibration Start (&hadcl) != HAL OK)
Error Handler();

if (HAL ADC Start DMA (s¢hadcl , (uint32 t *)ADC buffer, ADC BUF SIZE) != HAL OK)
Error Handler();

if (HAL TIM Base Start (shtim2) != HAL OK)
Error Handler();

 In all cases we are monitoring proper function execution by checking return value
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sa W Coding time — ADC data collection and ADC stop

main.c file

» As we have configured DMA in Normal mode, it would be stopped once the buffer
will be filled with the data

- Additionally a DMA transfer complete interrupt will be triggered which could be used
to stop ADC or simply TIM2 which is triggering ADC.

- DMA transfer complete interrupt is linked with HAL. ADC ConvCpltCallback (),
So we can use the same callback in case we are using ADC in IRQ or in DMA mode

/* USER CODE BEGIN 4 */
void HAL ADC ConvCpltCallback (ADC HandleTypeDef* hadc)

{
if (HAL ADC Stop DMA (&hadcl) != HAL OK)
Error Handler () ;

}
/* USER CODE END 4 */

&7
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CubelDE ... Let's check it
%. e

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

« We can monitor ADC _buffer (while stopped on breakpoint or paused the debug
session) by:
 Clicking on its name (separate window with more details will be displayed)

« Adding it to watch (left mouse button click on its name and select Add Watch Expression and
then fill then name of the variable into “Add Watch Expression” window

Lys
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et VONItoring of variables in debug mode

* We can set a breakpoint within HAL_ADC_ConvCpltCallback() which would be
called once complete buffer is filled with data.

Km G0_ADC _DMA.ioc |,|E| main.c £ “_[c stm32g0oc_hal_tim.c 1 = B || Variables (‘e Breakpoints (ﬁ" Expressions &2 - = Mnduleﬂﬁ:ﬁ" Live Exp
298 __HAL RCC _GPIOA CLK_ENABLE(); -
293 Expression Type Value
ig? } 4 (= ADC_buffer uintl6_t [8] Ox2000012c <ADC_buffer=
/* USER CODE BEGIN 4 */ 9= ADC_buffer[0] uintlé_t 919
~void HAL_ADC_ConvCpltCallback(ADC_ HandleTypeDef* hadc) 6= ADC_buffer[1] uintl6_t 919
{ )= ADC_buffer[2] uintlé t 8921
if(HAL_ADC_Stop DMA(&hadcl) != HAL OK) 0= ADC_buffer[3]  uintl6 t 920
Error_Handler(); = ADC_buffer[4] uint16_t 920
b G ADC_buffer[5] uintl6_t 916
/* USER CODE END 4 */ t9:= ADC_buffer[b] uintl6_t 919
= ADC_buffer[7] uintl6_t 920

* Now we need to recalculate measured values into deg C values. We can use
macro LL ADC CALC TEMPERATURE ()

Lys
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CubelDE Thank you

STM32 GO

n /ISTM32 u @ST World

community.st.com

www.st.com/stm3290, www.st.com/stm32cubeide
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