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Cortex-M Lab 1

Programming Cortex-M4 STM32F407 Microcontroller




Cortex-M4 Board

» STM32F407
Discovery Board

= RS232C
= Serial WIFI

= 0.96 inch OLED
graphic display

= On board ST-LINK
JTAG debugging
Interface
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Start STM32CubelDE

IBDE - STMicroelectronics

STM22Cub2: 3 J2.

[} sTmM32CubelDE Launcher

Select a directory as workspace

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

Workspace:o C:HUserstlimdjwWSTM32Cubel DE#workspace 1.12.1 v Browse...

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

» Recent Workspaces




= Click X to close

I workspace_1.8- STM32CubelDE
File Edit Source ReWgctor Mavigate Search Project Run Window Help

& & Information Center i

B :
Wl € sTm32cubelDE Home

i

Welcome to STM32CubelDE

Start a project

(3 Ty

Start new STM32 Import SW/ TS
project project




New STM32 Project

I3 workspace_1.12.1 - STM32CubelDE
Flle Edit Source Refactor Navigate Search Project Run Window Help

[ AISRIRNS] ) Makefile Project with Exsting Code

Open File ©] C/C++ Project
2 Open Projects from File System..
Recent Files > m STM32 Proicet fu s Cadied CTAAN

Create a New STM32 project

™ Project..




Select Board (Not MCU

= Select Board Selector

[T sTM32 Project

Target Selection
Select STM32 target or STM32Cube example

MCUMPU

- Board Filters

Commercial |

Part Number

Q |

PRODUCT INFO

Type

Check/Uncheck All (1)

Discovery Kit
[] Evaluation Board

] Nucleo-144

] Nucleo-64

Features Large Picture

STM32F4 Series

7

STM32F407G-DISC1

Product is in mass production

Boards List: 7 items

[+ |  oveview  ¥|Commerci.. | Type  X|Marketing S..3] Unit Price (... X] Mounted D... X

STM32F407 ... Discovery Kit

Docs & Resources Ij Datasheet

[ Buy

Discovery kit with STM32F407VG MCU * New

order code STM32F407G-DISC1 (replaces
STM32F4DISCOVERY)

Part Number :
STM32F4DISCOVERY
Commercial Part Number :
STM32F407G-DISCH

Unit Price (US$): 19.9

Active 199

Mounted Device : STM32F407VGTE

15 Export




= Select STM32F407G-DISC1 and click Next

E STM32 Project O
Target Selection
Select STM32 target or STM32Cube example
Board Filters
@ E‘? D Features Large Picture Docs & Resources |j Datasheet [] Buy
Commercial | - | STM32F4 Series
Part Number pirg
Discovery kit with STM32F407VG MCU * New
Q | v - S EPIF T {H IS M order code STM32F407G-DISCA (replaces
Suppie . STM32F4DISCOVERY)
MCU / MPU Series ™ Part Number : Unit Price (US$) : 19.9
STM32F4DISCOVERY
Chacldl Inehaclk All 117 isi i Commercial Part Number :
\ Check/Uncheck All (1) | | Product is in mass production STM32F407G-DISC1 Mounted Device : STM32F407VGTH
| | Aa [ab]
[] STM32C0 _ _
] STM32F0 Boards List: 7 items M Export
0 sTM32F1 |~ | Overview x| Commercial PartNo | X]Marketing S..X] Unit Price (.. X Mounted .. X
O 0
L) STM32F3 w7 STM32F407G-DISC1 Di... Active 19.9
STM32F4
1 STM22F7

< Back Finish Cancel




Project Name

E STM32 Project

Setup STM32 project

Project

Project Name: |led

Use default location

workspace_1.12.1

C:/Users/limdj/STM32CubelDE/workspace_1.12.1 Browse...
Options
Targeted Language
@®C OC++
Targeted Binary Type
@ Executable (O Static Library
Targeted Project Type
@ STM32Cube O Empty
@ < Back Next > Cancel
— v 1
 EARY
I EHE =S
§ O02=zE
= 2AM

=L ¥
HetLY7 % T s -
W HE =l - Fue o -
20{g7 s ., OlE =A A o2 A
2] HFZ 77 20427 _ = _
i = X - oK - - T B
2a=c 4 NEREY]
> YpC » B2Z OAI (C) » ABA > limdj > STM32CubelDE > workspace_1.12.1
oz a st I 2 E
" metadata 2023-07-29 2F 342 o =4
. ai 2023-07-23 2= 1020 oY =4
led 2023-07-29 2= 425 ol =G
»




m le'| _9_|-

= Firmware Package Version check=

O| M Next& +2H 0| 3}HO| Lt

FloflM 28

STM32 Project O x

Firmware Library Package Setup

Setup STM32 target's firmware

Target and Firmware Package
Target Reference: STM32F407G-DISC1

Firmware Package Mame and Version: STM32Cube FW_F4 |V1.27.1 ~

Firmware and Software Package Repository
Location:
C:#tUserswlimdjSTM32Cube¥tRepository

See 'Firmware Updater for settings related to package installation

Code Generator Options

(0 Add necessary library files as reference in the toolchain project configuration file
Copy all used libraries into the project folder

@ Copy only the necessary library files

'i?.\»' Mext > Finish Cancel

(=1
=



Firmware Package”’| §1 2™

m STM32 Project

Firmware Library Package Setup
Setup STM32 target's firmware

Target and Firmware Package

Target Reference: STM32F407G-DISC1

Firmware and Software Package Repository
Location:
C:Userswlimdj#STM32CubetRepository

Code Generator Options
Add necessary library files as reference in the toolchain
Copy all used libraries into the project folder
Copy only the necessary library files

Perform Project Creation. Please Wait For Completion ..

Firmware Package MName and Yersion: STM32Cube FW_F4 |V1.26.1

See 'Firmware Updater for settings related to package installation

iE Pinout view

[t 2271 X

@ < Back Mext > I%

[M Downloading selected software packages X

Download File stm32cube_fw_f4 v1260.zip

369.1 MBytes / 625.0 (st

| Download and Unzip selected Files

OK Cancel

10
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! m STM32 Project |

Firmware Library Package Setup
Setup STM32 target's firmware

Target and Firmware Package
Target Reference: STM32FA07G-DISCT ~ Pinout

d  Firmware Package Mame and Yersion: STM32Cube FW_F4 |V1.26.1 ~ . .
; iE Pinout view

Firmware and Software Package Repository
Location:
C#UserstlimdjWSTM32CubeWRepository

See 'Firmware Updater' for settings related to package installation

e peampnes e oeary (R0

Code Generator Options

. ; . - Downloading selected software packages
Add necessary library files as reference in the toolchain @ - : -

Copy all used libraries into the project folder Llnmin Filn - ctmm2anha S £4 4024

Copy only the necessary library files Problem during Download and/or Unzip of selected Files x

Error downloading the following files:

Perform Project Creation. Please Wait For Completion ... stm32cube_fw_f4_v1261 zip (Target directory already exists)

® < Back Mext =
| OK Cancel
[ T —h T [l |

11




'0 Code generation could not be done most probably because the necessary firmware package is missing.
®' Not able to complete STM32Cube project creation.

See {Firmware Updater: for settings related to firmware package installation

I
Tips:
Please use the Device Configuration Tool, and then use 'Project > Generate Code' to complete the project generation.

12
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1T o
=282 Bla

= 0710 &= =71

4243 () > A8X > limdj > STM32Cube > Repository 71(0) b | O O Reposit
A oE ~ pp—— Al ZolM E71(E)
| €) TreeSize Free
STM32Cube_FW_F4_V1.26.0 2021-02 @ Skype@t 28
! adzip 2021-05 (@ Import to Grammarly
8 ado1.png 2021-05 —
T8 ado2png 2021-05 B AN
8 ad03.png 202105 AP usaE 8/
T8 ado4.png 2021-05 s S 9
T8 ad05.png 2021-05 AR =0 2F(P) EEi=
S| ad06.png 2021-05 [ Edit with Notepad++ o710 &= =7
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[l sTM32 Project | X

Firmware Library Package Setup
Setup STM32 target's firmware

Target and Firmware Package

Target Reference: STM32F407G-DISC1
Ll ea Dlomle i Bl o el Vdmeeloine CTRAI DT lhn CUVAE A (N1 27 1
[t Board Project Options: X

f@ Initialize all peripherals with their default Mode ?

Yes | | MNo

Code Generator Options
Add necessary library files as reference in the toolchain project configuration file
Copy all used libraries into the project folder
Copy only the necessary library files

Perform Project Creation. Please Wait For Completion ...

I -

@ < Back Next > Finish Cancel
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= Enable USART2 (Mode: Asynchronous)

workspace_1.12.1 - Device Configuration Tool - STM32CubelDE
F|Ie Edit Mavigate Search Project Run Window Help
C-HRB-A~-Bidi% - 0-Q-igf-iH~-FH - Oy~ |20
5 Project Explo.. x = B [M#edioc x

o [EEswsesmpmimy ]
» al

v [[F led . . . . . .
> B Includes Clock Configuration Project Mana
it v Software Packs ~ Pinout
» 2 Drivers -
» 2 Middlewares Q| ~ ‘ e USART2 Mode and Configuration : Elnl3
» @ Uss_HOST Catogores .
m led.ioc S — J El
[ STM32F407VGTX_FLA Anal N Mode |A8ynchr0n0us V| g g
_ nalog E oz
(i STM32FA0TVGTX_RAY Hardware Flow Control (R$232) Disable v {1
Timers >
Connedi\fiw il CE_BEERI[LERDL_CS BeEP] 1=
CANA1
CAN2 PC14-0SC32_IN
@ ETH PCIS0SCI2_OUT
FSMC
L |2C1 PHOOSC_IN FND—..:'
@ |202 PHI0SC_OUT F“‘-".
°es T
@ SDIO _
« SPI Reset Configuration POM_OUT P s TIZ 00T fpE3 |
SPI2 -
@ UART4 B1[Blue PushBullon] F;I\D-....
@ UARTS Configure the below parameters : | —

L [search ci+r) | ©@ @
& USART2 A = - o

USART3 ~ Basic Parameters l

17




Generate Code

[ workspace_1.12.1 - Device Configuration Tool - STM32CubelDE
File Edit Navigate Search | Project Run Window Help
NGB QI ®~8 v @ Open Project
@ Project Explo.. x = B Close Project
B%S Y & lw BuildAl Ctrl+B
> 3 ai Build Configurations >
v [F led Build Project
> & Includes Build Working Set >
> 2 Core Clean...
> & Drivers Build Automatically
> (& Middlewares C/C++ Index ;
> 2 USB_HOST
[ led.ioc [ Generate Repof peyice Configuration Tool Code Generation '
& STM32FAO7VGTX FLA | oenerate Code I Mc
@ STM32F407VGTX_RAN  Properties ’ ' Ha

18




E Open Associated Perspective?

X

|€_! This action can be associated with C/C+ + perspective. Do you want to open

this perspective now?

[ ] Remember my decision

Yes

Mo

19




* Open main.c

E workspace_1.12.1 - led/Core/Src/main.c - STM32CubelDE

File Edit Source Refactor Mavigate Search Project Run Window Help

R ®e~R B e d g~~~ H~0~-Q>® 5~ IDE
&5 Project Explorer % S 8 =8 [Mledioc [&mainc X

T H>FlyroD Oy~ |2 B

> [ ai 1 |/* USER CODE BEGIN Header */
~ [ led 28 [**
» Y Includes
v & Core 4 * @file : main.c
5 * @brief : Main program body
? Eblnc 6 XS24 33 333334233333 SIS 3333 S ST
v & Src 7  * @attention
> [€ main.c g *
> [8 stm32f4xx_hal_msp.c 9 * Copyright (c) 2023 STMicroelectronics.
> [8 stm32fho it.c 1@ * All rights reserved.
- 11 *
> g syscallsc
sy 12 * This software is licensed under terms that can be found in the LICENSE file
> (8
’ sysmem.c 13 * in the root directory of this software component.
> lg system_stm32f4xx.c 14  * If no LICENSE file comes with this software, it is provided AS-IS.
> [= Startup 15 *
3 EDriVerS 16 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 R R R R R R R R R
> 2 Middlewares 17 */
L 19 /* Includes -—------- - */
?Ied.loc d 20 #include "main.h"
[ STM32F407VGETXK_FLASH. 21 #include "usb_host.h"
38 STM32F407VGTX_RAM.I 22
232 /% Private includes --------—-- - )
24 /* USER CODE BEGIN Includes */
25
26 /* USER CODE END Includes */
27
28= /% Private typedef ---------------o - )
29 /* USER CODE BEGIN PTD */
30
31 /* USER CODE END PTD */
32

20




Build Project

|E workspace_1.12.1 - led/Core/Src/main.c - STM32CubelDE

> [ ai
~ [3 led

> ¥ Binaries
> & Includes
v (& Core
> & Inc
v = Src

> g main.c

> [ stm32faxx_hal_msp.c
> 8 stm32faxx_it.c

>l syscalls.c

> lg sysmem.c

> g system_stm32f4xx.c

File Edit Source Refactor Navigate Search Project Run Window Help
NvdQ I ®vQv@indigya
@ Project Explorer x E % W § = 8 [

Open Project
Close Project

s Build All Ctrl+B
Build Configurations >
b ok ok K
Build Working Sé > ogra
Clean.. b 3k 3K K ¥
Build Automatically
i >
Build Targets L oele
C/C++ Index >
[ Generate Report
&b Generate Code d und
this
Properties with
15 *

21

[ workspace_1.12.1 - led/Core/Src/main.c - STM32CubelDE

File Edit Source Refactor Navigate Search Project Rur

Nyl ®~Q~v@ eidgvaiydv@

-

i Project Explorer X %7 & = 0 [Dledioc [
> [ ai 1 /* USER
v @l 20 [**
5 g New > B
- Go Into 1
v € Open in New Window ;
b Show In Alt+Shift+W > |t
B Copy Ctrl+C
Paste Ctrl+V ']:
X Delete Delete
Source L
Move...
Rename... F2
. Import.. by
, ¢ & Export..
¢ BuldProject
.




E workspace_1.12.1 - led/Core/Src/main.c - STh

2CubelDE

File Edit Source Refactor Mavigate Search Project Run Window Help
Nyl ®~ARvEa uidigr8v@v@vitvOvRv@Ivi AWEriHvilvoTdova~|20

5 Project Explorer %

> [ ai
~ [ led

ES

3

#F Binaries
@ Includes

~ & Core

3

3

3

» & Inc
~ = Src
> lg mainc
¢ stm32fd_hal_msp.c
stm32fdocitc
¢ syscalls.c

¢ sysmem.c
5 system_stm32fdxx.c
» = Startup

> [ Drivers

& Middlewares
2 USB_HOST

» (= Debug

[ led.ioc
[ STM32F407VGTX_FLASH.IA
[ STM32F407VGTX_RAM I

BESY § = 8 Miledioc

[¢] main.c x

1 /* USER CODE BEGIN Header */

2._. /X*

3

4 * @file : main.c

5 * @brief : Main program body

6 AR R R R R R R R R R R R R R R R K 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 KRR R R R R R KRR R R R R R R R R R R R R Rk
7 * @attention

3 *

9 * Copyright (c) 2023 STMicroelectronics.

18 * All rights reserved.

11 *

12 * This software is licensed under terms that can be found in the LICENSE file
13 * in the root directory of this software component.

14 * If no LICENSE file comes with this software, it is provided AS-IS.

15 *

16

17 */

189 /* USER CODE END Header */

19 /* Includes ----------mmmmmm oo */
20 #include "main.h"

21 #include "usb host.h"

22
232 /* Private includes ---------------------o */
{20 Problems ¥ Tasks B Console % [ Properties x| & 45l

CDT Build Console [led]

= = T =g e S === g e == === ===

arm-none-eabi-gcc "../Core/Src/system_stm32fdxx.c” -mcpu=cortex-md -std=gnull -g3 _DDEBUG
arm-none-eabi-gcc -o "led.elf" @"objects.list" -mcpu=cortex-md -T"C:\Users\1limdj\STM32C
Finished building target: led.elf

arm-none-egabi-size  led.elf
arm-none-eabi-objdump -h -5 led.elf > "led.list"

text
33516

data bss dec hex filename
152 3664 37332 91d4 led.elf

Finished building: default.size.stdout

Finished building: led._list

16:17:43 Build Finished. @ errors, @ warnings. (took 4s.455ms)

22




Source code main.c O & =

/* USER CODE BEGIN 3 */
HAL_GPIO WritePin(GPIOD, GPIO PIN 12 | GPIO PIN_13 | GPIO PIN 14 | GPIO PIN_15, GPIO_PIN_SET);
HAL Delay(500);
HAL_GPIO WritePin(GPIOD, GPIO PIN 12 | GPIO PIN_13 | GPIO PIN 14 | GPIO PIN_15, GPIO _PIN RESET);
HAL Delay(500);

}
/* USER CODE END 3 */

23




[ workspace_1.12.1 - led/Core/Src/main.c - STM32CubelDE

File Edit Source Refactor Mavigate Search Project Run Window Help

HrHR - R vaivdig - E-@- >0~ QB I IRE TN v Oy~ O
% Project Explorer x = S W & T 8 [Mledioc  [@ mainc x [§ startup_stm32f407vgtxs € stm32f4xx_hal.c

> [ ai
~ [ led /* Initialize all configured peripherals */
» ¥ Binaries MX_GPIO_Init();
> & Includes MX_T2C1 Tnit();
MX_I2S3 Init();
v & Core MX_SPI1 Init():
7 & Inc MX_USB_HOST_Init();
v & Src MX_USART2_UART Init();
> [g main.c /* USER CODE BEGIN 2 */
> [ stm32fdohal_msp.c
s [8 stm3zid ite /* USER CODE END 2 */
> @ syscallsc /* Infinite loop */
> l& sysmem.c /* USER CODE BEGIN WHILE */
> [g system_stm32fdxx.c while (1)
» = Startup {
> 2 Drivers /* USER CODE END WHILE */
> (& Middlewares MX_USB_HOST_Process();
© (5 USBHOST /* USER CODE BEGIN 3 */
> EIDZPUG HAL_GPTIO_WritePin(GPIOD, GPTO_PIN_12 | GPTO_PIN_13 | GPIO_PIN_14 | GPIO_PIN_15, GPIO PIN SET);
ed.ioc

HAL Delay(500);
HAL_GPIO WritePin(GPIOD, GPIO PIN_12 | GPIO PIN 13 | GPIO PIN 14 | GPIO PIN 15, GPIO PIN RESET);
HAL_Delay(500);

¥
/* USER CODE END 3 */

led Debug.launch
|55 STM32F407VGTX_FLASH.Id
w STM32F407VGTX_RAM.IM

=

24




Run Debug

[X] workspace_1.12.1 - led/Core/Src/main.c - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help
My Q| ®vQv@Rinidigvaiv [~ (Q Run )
& Project Explorer x B9 7 § = B [Mledioc & PERU9 U] Y
> [ ai " Run History >
v [Z led /' © RunAs > |*/
> ¥ Binaries M Run Configurations..
. M
> @ Includes M Debug History >
v (@ Core M % Debug As >
> & Inc M Debug Configurations...
v & Src M
i >
v Bt / Breakpoint Types
> [8 stm32f4xx_hal_msp.c ® Toggle Breakpoint Ctrl+Shift+B
> [ stm32fdxx_itc /e Toggle Line Breakpoint
> [@ syscalls.c P Toggle Watchpoint .
> [@ sysmem.c / ® Toggle Method Breakpoint
> [& system_stm32f4xx.c w1 'Q Skip All Br:akpo:(nts. Ctrl+Alt+B
> @ Startup { %% Remove All Breakpoints
> @ Drivers Q External Tools >
i MX_USB_HOST. -
> 2 Middlewares _U>SB_| _Process();
> Busg_HOST /* USER CODE BEGIN 3 */
> @De‘ug HAL_GPIO WritePin(GPIOD, GPIO_PIN_12 | GP
& led.ioc HAL Delay(500);
= led Debug.launch HAL_GPIO_WritePin(GPIOD, GPIO_PIN_12 | GF
i STM32F407VGTX_FLASH.Id HAL_Delay(500);
@ STM32F407VGTX_RAM.Id ¥
/%X 1ICCR FrNANC CAN 2 X/

25




. 0| 3}0d

Of L= 7= AL

[ Debug As

Select a way to debug 'WifiWeather"

[ElLocal C/C++ Application
[ESTM32 Cortex-M C/C++ Application

Description

@ OK

STM32 Cortex-M C/C++ Application

Cancel
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[[7] edit Configuration

Edit launch configuration properties

Mame: |Ied Debug

Mainl %5 Debugger | & Startup| &~ Source| £ Common

Project:

|led

C/C++ Application:

|Debugiled.ehc

‘ ‘Sean:h Project...‘ | Browse... |

Build (if required) before launching

Build Configuration: | Select Automatically

> ‘

() Enable auto build
(@ Use workspace settings

() Disable auto build
Configure Workspace Settings...

Revert Apply

OK | ‘ Cancel

27




m Save and Lau... O >
Select resources to save:
/led/Core/Src/main.c
Select All Deselect All

[ ] Always save resources before launching

@

oK

Cancel

28




= Remember my decision(0] &&AE N A 5HH

20 S)

= Switch

[ Confirm Perspective Switch X

( ™\ This kind of launch is configured to open the Debug perspective when it
¥ suspends.

This Debug perspective supports application debugging by providing views
for displaying the debug stack, variables and breakpoints.

Switch to this perspective?

[ ] Remember my decision

Switch Mo

29




Debugger screen 2 2 X 2t E

E workspace_1.12.1 - led/Core/Src/main.c - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help
DOrldb @Sy Ed2e eSO rr@ I ooy (2O
45 Debug * [ Project Explorer = B [Mledicc  [d mainc x
B % |i* 8 7
v [ led Debug [STM32 C/C++ Application] 78=int main(veid)
v i led.elf [cores: 0] 79 { B .

~ o Thread #1 [main] 1 [core: 0] (Suspended : E g? /* USER CODE BEGIN 1 */

i = main() at main.c:87 0x80004d0 a2 /% USER CODE END 1 */

s am-none-eabi-gdb (10.2.90.20210621) 23

s ST-LINK (ST-LINK GDB server) 84 /¥ MCU Configuration----------ooomm ®/
85
86 /* Reset of all peripherals, Initializes the Flash interface and the Systick. */
87 HAL Init();
88
89 /* USER CODE BEGIN Init */
90
91 /* USER CODE END Init */
92
93 /* Configure the system clock */
94 SystemClock_Config();
95
96 /* USER CODE BEGIN SysInit */

98 /* USER CODE END SysInit */

108 /* Initialize all configured peripherals */
101 MX_GPIO Init();

102 MX_I2C1_Init();

103 MX_I253_Init();

104  MX_SPI1_Init();

105  MX_USB_HOST Init();

106  MX_USART2_UART Init();

107 /* USER CODE BEGIN 2 */

B Console % (2! Problems @ Executables G Debugger Console [ Memory
led Debug [STM32 C/C++ Application] [pid: 40]

Verifying ...

Download verified successfully

30




Debugger screenOf| A A1 &4

= Resume

m workspace_1.12.1 - led/CoreySrc/main.c - STM32CubelDE

File Edit Source Refactor Njvigate Search Project Run Window Help

OrHR RS~z Ilidit~-0-QU-iB I~ dHFH OO~ |0
45 Debug x 5 Project Explorer = O [Mledioc  [¢ mainc x [5 startup_stm32f407vgtxs  [€ stm32f4xx_hal.c
= | i 8 /8= int main(void)

~ [[F led Debug [STM32 C/C++ Application]
v 1 led.elf [cores: 0]
~ o Thread #1 [main] 1 [core: 0] (Suspended
= main() at main.c:87 0x80004d0
i arm-none-eabi-gdb (10.2.90.20210621)
g ST-LINK (ST-LIMK GDB server)

80 /* USER CODE BEGIN 1 */
82 /* USER CODE END 1 */
84  /* MCU Configuration-----------------------~-~—~—~~—~~— -

86 /* Reset of all peripherals, Initializes the Flash interface :
87 | HAL_Init();

89  /* USER CODE BEGIN Init */

91  /* USER CODE END Init */

31




Exercise 1

T2 129 SmarTTYE € 0| Al usb-to-serial0f
com port= 20| HA[X|ZE =2

B SmarTTY - Select a Connection O

Double-click on a connection to begin: Filter: ﬂ:l i"CC}'M 2)

STMicroelectronics STLink Virtual COM Port (COM3) | ! Prolific USB-to-Serial Comm Port (COM13)

%‘USB S/N: 0670FF323535474B43033253 f\%‘ USB S/N: 785565949&0&3
Baud rate: 115200 Baud rate: 115200

Connected to COM12 (115200 bps) % X [l T - Baud rate: | 115200 -
Hello Cortex—-M
Hello Cortex—M
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Source code main.c O & =

/* Private includes ------------mm e */
/* USER CODE BEGIN Includes */

#include "string.h"

/* USER CODE END Includes */

/* Private user code -------------mmm e */
/* USER CODE BEGIN © */
void PrintString(uint8_t * string)

{
HAL_UART_Transmit(&huart2, (uint8_t *)string, strlen((char *)string), Oxffff);

}
/* USER CODE END @ */

/* USER CODE BEGIN 2 */
PrintString((uint8_t *)"Hello Cortex-M\n\r");
/* USER CODE END 2 */
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Exercise 2




Source code main.c O & =

/* USER CODE BEGIN 1 */
uint8_t buffer[10];
uint8_t state=0;

/* USER CODE END 1 */

/* USER CODE BEGIN 3 */
HAL _UART_Receive(&huart2, (uint8 t *)buffer, 1, 10);
if (buffer[@]==" ") { state++; if (state > 3) {state = 9;} buffer[0]=0;}
if (state==0){
HAL_GPIO WritePin(GPIOD, GPIO PIN 12, GPIO_PIN_SET);
HAL_GPIO WritePin(GPIOD, GPIO PIN 13 | GPIO _PIN_14 | GPIO PIN_15, GPIO PIN_RESET);
}
if (state==1){
HAL _GPIO WritePin(GPIOD, GPIO PIN 13, GPIO PIN_SET);
HAL GPIO WritePin(GPIOD, GPIO PIN 12 | GPIO _PIN 14 | GPIO PIN_15, GPIO PIN RESET);
}
if (state==2){
HAL _GPIO WritePin(GPIOD, GPIO PIN 14, GPIO PIN_SET);
HAL_GPIO WritePin(GPIOD, GPIO _PIN_ 12 | GPIO_PIN_13 | GPIO_PIN_15, GPIO_PIN_RESET);
}
if (state==3){
HAL _GPIO WritePin(GPIOD, GPIO_PIN_ 15, GPIO PIN _SET);
HAL GPIO WritePin(GPIOD, GPIO _PIN_ 12 | GPIO_PIN_13 | GPIO PIN_14, GPIO_PIN_RESET);

}

}
/* USER CODE END 3 */
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Exercise 3

-,jéelnafornda promptE SOM Al2[E S4 T 7|X]|F 2
ot}

pip install pyserial
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Python Code

import serial
import time

"CcomM13"
115200

port
baud

ser = serial.Serial(port, baud, timeout=1)
# open the serial port
if ser.isOpen():
print(ser.name + ' is open...")

for i in range(390):
ser.write(bytes(' ',encoding="'ascii'))

time.sleep(0.5)

ser.close()
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Exercise 4

= X Of| X (Exercise 19| 20f 2
AcE renf 2o *783_*

= LEDO| 20| = & = E 24} Hif
)

» PCo| HO| 22| 2 8= ©OI50[== =53 Ot 2t

2o sxtg Telsty

» TE 1Ol MZ AAEH E= LEDS & SENO[AM CH7| ST,

= PC2| 0| 2 EE:LE:'.*OM AHO|AHIE S2EE Z#o| =
=X A|EHS

S = ot
» CEA| AL O] A
» 9|0 EELS

T

% TEH ZH0|= 5= FX[eHt

—

1
= [ L-
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