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‘ About CubeMX

= CubeMX is a official software to generate the initialization code for all the
platforms.

= https://www.st.com/en/development-tools/stm32cubemx.html
= In our LABs, you need to use it to generate the Project Template

= Please note that this tutorial is just only for your troubleshooting and
simple demonstration of how can we use the CubeMX to connect to our
MINI V3 Board.

= For complete integration and connection for each LAB, you need to
check the Canvas for both resources of CubeMX and the Development
Tools.




‘ MCU Selector

After installation, choose MCU Selector

[ STM32CubeMX Untitled

o X

File Window Help X n oy k}< 57

Existing Projects New Project software i

| Recent Opened Projects Check for STM32CubeMX and embe...

I need to :
LAB2.ioc CHECK FOR UPDATES
Last modified date : 24/05/2019 12:10:55 Start My project from MCU
Install or remove embedded software
LAB2.ioc | ACCESS TO MCU SELECTOR

INSTALL / REMOVE

Last modified date - 10/01/2019 12:12:43

Start My project from STBoard

Other Projects E’ | ACCESS TO BOARD SELECTOR |

Start My project from Cross S.. .
for Industrial and loT applications
| ACCESS TO CROSS SELECTOR
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‘ Choose MCU

= Choose STM32F103VE, LQFP100, then Start Project

[ New Project from a MCU/MPU
MCU/MPU Selector

MCU/MPU Filters

B B o Features Block Diagram

Part Number Search ¥ * STM32F103VE

Docs & Resources [¥] Datashest [ Buy [=» Start Projsct

Q [STM32F103VE odd| Mainstream Performance line, ARM Cortex-M3 MCU with 512 Kbytes Flash, 72 MHz CPU, motor

control, USB and CAl
Unit Price for 10kU (USS): 4.092 ‘
LOFP100

Core v

Active
Check/Uncheck Al Productis in mass production

[J ARM Cortex-M3

Series >
Line >
Package v
[J LFBGA100
et MCUs/MPUs List: 2 items Display similar ilims m
[ - | Reference ‘Marketi..[Unit Price for 10. 0
Other v w STM32F103] STM32F103VEHx  Active 4.092 LFBG... 512k... 64 kB... 82 72.. 0.0
w | STM32F103VETx  Active 4.092 LQFP... 512k... 64 kB... 82 72... 0.0
Price =4.092
[
10 =82
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Eeprom =0 (Bytes)
®

Flash =512 (kBytes)
®
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°

Freq. =72 (MHz)
L

/@m 9



VT

‘ Set Clock

= You will go to this screen, first we need to set the clock, Expand System
Core

[ STM32CubeMX Untitled: STM32F103VETx - o X
» .
szt @ File Window Hel © R B ¢
L b oy Y/
- 03 X Untitled - Pinout & Configuration GENERATE CODE
i Clock Configurati Project Manager
Additional Software
a

System Core >

Analog >

Timers >

Connectivity >

Multimedia >

Computing >

Middleware >

4 ~ P
@ o aQ & & Q| %
MCUs Selection ‘: u
[EEae e e e e e nas
STM32F1 STM32F103 STM32F103VEHX LFBGA100 None
STM32F1 STM32F103 STM32F103VETx LQFP100 None




‘ Change Clock to Crystal

= Click RCC, enable the High Speed Clock and Low Speed Clock to

o Crystal/Creamic Resonator

%

- a
File Window Help H oy k VS77

Pinout & Configuration Clock Configuration Project Manager
Additional Software v Pinout

[ STM32CubeMX Untited STM3ZF103VETC

Q 5 RCC Mode and Configuration ystem view
Categories. 4
o= N
System Core w High Speed Clock (HSE) [Crystal/Ceramic Resonator v]
- Low Speed Clock (LSE) [Crystal/Ceramic Resonator ]
DMA Slaster Clock Outoul
GPIO
WDG
| |
wwoG
Analog >
Timers >
Comectivty >
Moltimedia > Reset Configuration
© GPIO Ssitings
Computing >
Middlewars N Search Signals
[Feacnorn ] ] Show only Modified Pins
| Pin Name [ Signal on Pin GPIO mode |GPIO Pullu. User Label | Modified
OSCIN  RCC_OSC_IN nia na na nfa 5]
0SC_OUT  RCC_OSC_.. nia na a na 5]
PC14-0SC3... RCC_OSC3... n/a na a na u]
PC15-0SC3. RCC_OSC3... n/a wa a wa a
Y o S
2l Select Pins fiom table to configure them_ Multiple selection is Allowed. -
T seee [ e ] | Pate | Roqured Pergreras
STM32F1 STM32F103 STM32F103VEH LFBGA100 None I

©STM32F1 STM32F103 STM32F103VETx LQFP100 None




‘ Clock Contiguration

D ROy x &y

GENERATE CODE

= Go to Clock Configuration

Untitied - Clock Configuration

indow el
Clock Configuration

To FLITFCLK bt
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‘ Clock Contiguration

RTC Clock Mux > To 1252 (MHz)
_RTC

O » To 1253 (MHz)
® _E To RTC (KHz)
—— I: To FSMC (A
(@) —>|:|TD SDIO (MHz)
»| To IWDG (KHz)
Choose DLLCLK HCLK to AHB bus, core,
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=|| To FLITFCLK (MHz)
System Clock M
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To Cortex System timer (MHz)
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[ ——

Choose HSE < APB1 /2
(PLL Source Nix \ﬂ APB2 Prescaler

USB Prescaler
=] T
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O
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‘ Communicate with Debugger

= Go to Pinout & Configuration, in SYS, Choose Serial Wire for Debug

[ STM32CubeMX Untitled": STM32F103VETx - 8 X
STM3: File Window Hel S n k L
CubeMX B ( oy >/4
GENERATE CODE

Clock Configuration Project Manager Tools

Additional Software

SYS Mode and Configuration

va

System Core Debug|Serial Wire
ry
etfs

DMA Timetfise Source [SysTick
GPIO
woG
Nvic

doru)

Analog

Timers

Connectiity >
Warning: This IP has no parameters to be configured.
Multimedia > STM32F103VETX

Computing

Middieware >

Q Y

MCUs Selection | "ty
e .  F - R S Regire Pergroras
STM32F1 STM32F103 STM32F103VEHx LFBGA100 None
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‘ Define PB.5

= We now try to Define PB.5, go to PB.5

[ STM32CubeMX LAB.ioc™: STM32FIO3VETX X

© oY x L7

GENERATE CODE

stmas” File Window Help
CubeMX

LAB.ioc - Pinout & Configuration

ut & Configuration Clock Configuration
Additional Software v Pinout

Hi

Project Manager Tools

al ]
e . I

ystem view

4
4
System Core > .
Anal > |4
alog i
Timers >
Connectivty >
Mutimedia >
Computing > -
Middleware >

STM32F103VETx
LQFP100
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‘ Define PB.5

= Left Click, you will see a list

[ STM32CubeMX LAB.ioc*: STM32F103VETx X

» -
szt @ File Window Hel o n k L
CubehX v - oy Y/
LAB.ioc - Pinout & Configuration GENERATE CODE

Pinout & Configuration Clock Configurati Project Manager Tools

L v Y |
! ¥

System view

g
4
System Core > .
H
Analog > g
Timers. > 3
Connectivity >
Reset_State
Muttimedia > 12C1_SMBA
1283_SD
Computing > SPI1_MOSI o Rl
SPI3_MOSI
Middleware > TIM3_CH2
e s n [ GPIO_Input
fec.osc o GPIO Output
GP\O_Ana\ng w
EVENTOUT
e osen [ GPIO_EXTIS ‘

STM32F103VETx
LQFP100

11



About PB.5 C/[PID _ OU‘{’QV”’['

Since PB.5 in the development board is connected to the Red LED. We

want to define it to be Output and with Push Pull, so that we can turn on
—

and off.

Note that the LED is LOW activated, we do not want it to turn on once

we download the program, as a result, we need to initialize it to a HIGH

state at the beginning

LED V3

D3
[ PB5 D—am&wv.w_&ﬂ_ ]
PRO D—zmwﬁz&_a‘in_
PB1 D_m&wuu_

RGBLED_S5SMM

TIM3_CH3 LED G  PFBO
TIM3_CH4 LED B  PBI
TIM3_CHZ LED R  PBS
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‘ Define PB.5

= Choose GPIO_Output

[ STM32CubeMX LAB.joc™: STM32F103VETx - X
N -
szt @ File Window Hel s n k
CubeNX v = oy
LAB.ioc - Pinout & Configuration GENERATE CODE

Pinout & Configuration Clock Configurati Project Manager Tools
Additional Software

C—

System view

g
»
System Core > .
¢
Analog > 3
Timers > H
Connectiity >
Mutimedia >
1253 5D
Computing > SPI1_MOSI
SPI3_MOSI
Middleware > TI3_CH2
ncc.osc.ou GPIO_ ompm

evenmouT
Rec.ose GPIO, EX‘H

STM32F103VETx
LQFP100




‘ Define PB.5

= On left, click GPIO, you can then modify the parameters

[ STM32CubeMX LAB.oc": STMR2FIGSVETC

- =] x
st @ File Window Help © oY x L&/
CubeMX
Pinout & Configuration Clock Configuration Project Manager

Additional Software

Q| v ) GPIO Mode and Configuration [

[ ew System view
'
System Core v [ Group By Peripherals 3
Search Signals P

[0 Show only Medified Pins
 Pinlame ] Soraon P [6P1O it | GPIO mode 1GPIO Pulip_simum o | UserLabl | _aied |
PB5. n/a Low a

wwoG Output Push... No pull-up an... Low

Analog >

Timers > LT
Connectivty >

Mutimedia > oo
Computing >

Middieware >

STM32F103VETx
LQFP100

PB5 Configuration

GPIO output level [Low V]
GPIO mode ‘Outpu( Push Pull v ‘
GPIO Pull-up/Pull-down [No pult-up and no pul-down v]
Maximum output speed ‘Luw

User Label [ |




‘ Define PB.5

= Modify Output Level - High, Maximum output speed - High

[0 STM32CubeMX LA ioct: STM3FIOVET -
.
O oY x Gr

s @ File Window Help
CubeMX
" " GENERATE CODE

LAB.ioc - Pinout & Configuration

Pinout & Configuration Clock Configur

Additional Software out
4
»

GPIO Mode and Configuration

va

System Core v | D GroupBy Peripherais

¢ CEER °

Search Signals

oMA

O3 Show only Modified Pins

[ Pontame ] Sl o P 160 o] GPIO mode_JG10 Puup_[twomom o0 | User Labo | o]
PB5 na High

WWOG Output Push... No pullup an... High
Analog
Connectvty >
Matimoda
Computing
Mddzware ; = STM32F103VETX
LQFP100
PBS Confiquation

[ P output v figh . J

(Output Push Pu

GPIO mode
GPIO PullupPull down [No pull up and na pul down

[ Maximum output speed High - ]
User Label o Pal Q
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‘ Generate Code

= Now, we can generate the Project Template, go to Project Manager

o For the first time of generating code, user will be asked to confirm downloading "Firmware Pack STM32 Cube

FW_F1V1.7.0"

[ STM32CubeMX Untitied*: STM32F103VET

File

sTM
CubeMX

Pinout & Configuration

Untitled - Project Manager

Window Help

Clock Configuration

g o |

older Location

Toolch:
Code Generator [JIEDEREISVEEE

| Do not generate the main()

—
Toolchain / IDE

[IMDK-ARM V5

Linker

| Minimum HeapSize  [05200
Minimum Stack Size 0400

Advanced Settings

Mcu and Firmware P:

Mcu Reference

[STM32F103VETx

Firmware Package Name and Version

[STM32Cube FW_F1V17.0

Use Default Firmware Location

Project Manager

—_—

Choose your desired LAB and location

IDE choose MDK-ARM V5

After that, click GENERATE CODE

We will use FW_F1 V1.7.0 Firmware

GENERATE CODE

Tools




‘ Generate Code

= If successful, it will create a folder

@ s
st @ File Window Help © oy x L&y
CubeMX =

Pinout & Configuration

Clock Configuration Project Manager

tep Sequence

STM32F103VETx |
T B °
T, 25°C 1V 33V >
= oo Sequence Table:
Battery Selection L e [ Weee | vl | RangelScale CPU/BUs Freq Clock Corig
Information Notes >
Help >
Display Selection
Select your Preferred Display [Plot- All Steps mcheh‘“mm" -
@ e Code is successully generated under D:/19F3300/CUBE/LAB
pen Folder
MCUs Selection
Requed Porgreras
STM32F1 STM32F103 STM32F103VEHx LFBGA100 None

STM32F1 STM32F103 STM32F103VETx LQFP100 None




| Open the Project

Open Keil, Go Project - Open Project... Navigate to your folder

2 %Eision - o x
File Edit View Flash Debug Peripherals Tools SVCS Window Help

N g‘ New ?Vision Project...
.. NewMutiproject Workspace...
S e - Lo

gaelaleosal@]

Close Project
Export
Manage
Select Device for Target .
Remove Item
A options... Alt=F7

Clean Targets
Build Target 7
Rebuild all target files

Batch Build...

Transate... =7

ECOEE

Stop build

1 D:\19F3300\CUBE\LABZ\MDK-ARM\LAB2.uvprojx

5 D:\1953300\CUBE\LAB2\MDK-ARM\LAB2.uvprojx
pr) vprojx

< >
Open a %Bision project
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v] Project Files (*.uvprojx *.uvpro v

‘ Open the Project

There will be a MDK-ARM folder, under that, there will be a project file
with uvprojx, in this example is LAB.uvprojx,

Select Project File

<« v P > ThisPC > Local Disk (D:) » 19F3300 » CUBE > LAB > MDK-ARM v O Search MDK-ARM el

Organize v New folder

& OneDrive N Name Date modified Type Size
[0 This PC KA LAB.uvprojx 18-Jun-19 1:16 PM WVision5 Project 19KB

) 3D Objects

[ Desktop

[£) Documents

& Downloads

E LG AirDrive

j Music

[&=] Pictures

m Videos

i Local Disk (C:)

= Local Disk (D:)

s WD 1TB Blue (Z:

ws WD 1TB Blue (Z2) +

File name:
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‘ Modity Debugger Setting

On the Project pane, right click on the Project and click on Options for

Target

(V) D:\19F3300\CUBE\LAB\MDK-ARM\LAB.uvprojx - *Eision

File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

T EIREY Y

= 1| B fpute Ma# @l e o &«

& S| we & O
Project |
=% Project: LAB ;I [ 1 /* USER CODE BEGIN Header */
El55 LAB = ™ El/**
©53 Applicat . 4K Options for Target 'LAB"... Alt=F7 AAARARARARAR AR AR R AR AR AR AR AR AR AR AR AR AR AR AR AR AR AR KRR
5 Applicati * @file : main.c
=] ‘JPP "3' 1or) Add Group... 5 * @brief : Main program body
maln.cé Manage Project Items... 6 R R R AR KRR R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R R
] stm32f 7 * @attention
Open Build Log 8 x
[ stm32f;
o . Rebuild all fil = * <h2><center>&copy; Copyright (c) 2019 STMicroelec
=5 Drivers/STH ebuild all target files : ’ ;li enter> _py ij gl ) ( ) ; ele
| Build Target 7 rights reserved.</center>< >
[ stm32f 1 .
\_'l stm32f ‘7‘ Show Include File Dependencies 2 * This software component is licensed by ST under B
‘_1 stm32f I TaT e 3 * the "License"; You may not use this file except i
14 * License. You may obtain a copy of the License at:
] stm32f1oc_hal.c - S
15 * opensource.org/licenses/BS
‘_1 stm32f1xx¢_hal_rcc.c 16 a
@[] stm32fiac_hal_rec_ex.c 17
=[] stm32f1oc_hal_gpio.c 18 */
. 19 /* USER CODE END Header */
‘J cmsis_armcc.h 20
1 corecm3h 21 Includes
‘J core_cmFunc.h 22 ade "main.h"
ﬂ core_cminstr.h 23
[ stdinth b 24 Private includes
L o 25 /* USER CODE BEGIN Includes */
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‘ Modity Debugger Setting

= In Debug Window, change the debugger to CMSIS-DAP Debugger

Options for Target 'LAB' X

Devicel Targetl Outputl Listingl User I C/C++| Asm I Linker Debug ities |

" Use Simulator ~ with restrictions Settings | [ORV WICMSIS-DAP Debugger 2

[~ Limit Speed to Real-Time

[V Load Application at Startup ¥ Runto main() [V Load Application at Startup ¥ Runto main()
Initialization File: Initialization File:

| El M

Restore Debug Session Settings

Restore Debug Session Settings -

¥ Breakpoints [V Toolbox IV Breakpoints [V Toolbox

[V Watch Windows & Perfformance Analyzer [V Watch Windows

[V Memory Display [V System Viewer [V Memory Display [V System Viewer
CPU DLL: Parameter: Driver DLL: Parameter:
[SARMCM3.DLL [REMAP [SARMCM3.DLL |
Dialog DLL: Parameter: Dialog DLL: Parameter:
[pcmDLL [pCM3 [Tcm.DLL [pCM3

Manage Component Viewer Description Files ... |

0K Il Cancel || Defaults l




‘ Compile your Project

= Go to Project > Rebuild your Project File, there should be no error.
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Add your Implementation Code

/* Infinite loop */

while (1)
{

(/* USER CODE BEGIN WHILE */ )

\_ /* USER CODE END WHILE */)

(" /* USER CODE BEGIN 3 */

}
\/* USER CODE END 3 */

~N

Double Click the main.c, you should see a while(1) loop, as below

Content inside Red will be retained
after re-generation of code

Content outside Red box will be
deleted after re-generation of code
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Add your Implementation Code

= You can add the code between the USER CODE BEGIN and END

/* Infinite loop */

/* USER CODE BEGIN WHILE */
while (1)

{

Code added here will be retained after re-generation of code

because it is in between /* USER CODE BEGIN WHILE */ and /* USER CODE END WHILE */
/* USER CODE END WHILE */

Code added here WILL BE DELETED after re-generation of code

because it is in between /* USER CODE END WHILE */ and /* USER CODE BEGIN 3 */

/* USER CODE BEGIN 3 */
Code added here will be retained after re-generation of code
because it is in between /* USER CODE BEGIN 3 */ and /* USER CODE END 3 */

}
/* USER CODE END 3 */
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Add your Implementation Code

= Add the code in Red, compile the code and run, you should see the Red
LED Blinking.

/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
{
/* USER CODE END WHILE */
/* USER CODE BEGIN 3 */
HAL GPIO WritePin (GPIOB,GPIO PIN 5,GPIO PIN RESET);
HAL Delay(1000);
HAL GPIO WritePin (GPIOB,GPIO PIN 5,GPIO PIN SET);
HAL Delay(1000);
}
/* USER CODE END 3 */
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END




