STM32L04 - Prva vaja (Blinky - utripanje LED)

PoZzeni STM32 Cube MX in klikni na New Project
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G New Project
b

MCU Selector Board Selector |

~ BoardFilter
Vendor : Type of Board :
ISTMicroeIectronics INudeo.?nZ ;I

[~ Initialize all peripherals with their default Made

r Peripheral Selection ~Boards List: 1 Item
Peripherals Nb | Max Type Reference MCu
=] [ - Mucdeo32 MUCLEQ- 432KC STM32L432KCUx
4
4
4
4
@ [Button a
4
9 r
9 r
4
@ |Digital /O o]
¥ r
¥ r
.
.
4 r
4 r
4 r
¥ r
) r
@|Led i} LI
| AN ¥

STM32L04 — Prva vaja (Blinky)

(c) Marko Pavlin, SCNM @ SciDrom

Stran 1



Obkljukaj Se opcijo Initialize all periherals with therio default Mode in potrdi z dvoklikom na desni v
seznamu »Board List« NUCLEO-L432KC

MCU Selector Board Selector |

Board Filter
Vendar : Type of Board : MCL Se
ISTMicrueIectrunics ll INudeuSE ;I ISTMSE

| Initialize all peripherals with their default Mode

Peripheral Selection Boards List: 1 Item———
Peripherals Mb | Max Type

) r '

o

Pojavi se predogled razporeda priklju¢kov na mikrokontrolerju (Pinout).

@ STM32CubeMX Untitled: STM321432KCUx NUCLEQ-1432KC =10l x|

File Project Pinout Window Help
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Za nadaljevanje moras vedeti, kaj je kje priklju¢eno na sami plos¢ici. Potrebuje$ oznako GPIO prikljucka,
kjer je priklju¢ena LED

Odpres dokumentacijo na naslovu:

http://www.st.com/content/ccc/resource/technical/document/user manual/e3/0e/88/05/e8/74/43/a0/
DM00231744.pdf/files/DM00231744.pdf/jcr:content/translations/en.DM00231744.pdf

ali http://goo.gl/iGR5RW

in poisces v poglavju 6.5, kjer pise:

User LD3: the green LED is a user LED connected to Arduino Nano signal D13
corresponding to the STM32 I/O PB3 (pin 26)
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http://www.st.com/content/ccc/resource/technical/document/user_manual/e3/0e/88/05/e8/74/43/a0/DM00231744.pdf/files/DM00231744.pdf/jcr:content/translations/en.DM00231744.pdf
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Zelena LED je torej na GPIO portu PB3. Pomagas si lahko tudi s tole pregledno shemo, kjer je desno spodaj
isti podatek:

Lys

life.augmented
NUCLEO-L432KC

UARTL TX [T =
[N Pwmi1/3 |(I2CIISDA  m Uy gew"e Ll : GND
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el
PB7 | D4 {luarT1 R } 12C1_SDA

[N pwmis/in | [I2E1 SEL
UART1_RTS JENVEVE

UART2_CTS

12C3_SDA ||

Na pinout-u vidis, da je ta signal Ze oznacen z LD3 [Green]
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V Cube MX gres v menu Project in izberes Settings:

e STM32CubeMX Untitled: STM321432KCUx NUCLEO-L432KC

File | Project Pinout Window Help

J [3 ) GenerateCode Chl+Shift+G | Keep Current Signals Placement | o
L] Generate Report Ctrl+R

Consumption Calculator |

-

&

[+ & FATFS
[+~ & FREERTOS

B %
[=}-Peripherals

-1\ ADC1

[+ & CAN1

Pojavi se okno z opcijami za tvoj nov projekt, kjer moras vnesti tri stvari:

1. Ime projekta (Project name: Blinky)
2. Mesto na disku, kjer boS imel shranjen projekt (Project Location: izbere$ en direktorj na disku)
3. lzberes razvojno orodje (Toolchain/IDE: MDK-ARM V5)

x

Project | Code Generatorl Advanced Settingsl

~Project Settings

Project Mame
|F.!Iink\‘-I

Project Location
ID:‘l,! work'\xprojectstscnm'yvaje Browse |

Toolchain Folder Location
ID: Wwork'yprojectstecnmivaie Blinky'

Toolchain |/ IDE

I~ Generate Under Root

~Linker Settings

Minimum Heap Size I[]xZD[J
Minimum Stack Size |0x400

~Mcu and Firmware Package
Mecu Reference
|sTM32L432KCUX

Firmware Package Mame and Version

IS'I'I'v132Cube FW_14v1.8.1 - | v Use latest available version

¥ Use Default Firmware Location

IC: JUszers Marko /STM32Cube Repository/STM32Cube_FW L4 V1.8.1 Browse |

Ok | Cancel |

Pritisni OK, da potrdi$ nastavitve.
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Sedaj klikni na ikono za generiranje kode tvojega novega projekta:

@ STM32CubeMX Blinky.ioc*: STM321432KCUx NUCLEQ-L432KC

File Project Pinout Window Help
| B | B|u|& ] &]S]] P repamntsmspacment 4|« || —|@] +]F

Y
it] Clock Configuration | Cmfﬁgrr;'bnn| Power Consumption Calculator |
Il:pnﬁguratinn =
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Ikona je simbol zobnika (peta z leve):

Pojavi se pogovorno okno, kjer te sprasuje, kako naprej. Izberi srednji gumb: Open Project

I
@ Code Generation x|

@ The Code is successfully generated under D:/lwork fxprojects/scnmfvaje Blinky

Odprlo se bo novo okno z uVision razvojnim okoljem:

W D:\iwork\xprojects\scnm\vaje\Blinky\MDK-ARM \Blinky.uvprojx - pVision — EI|5|
File Edit View Project Flash Debug Peripherals Tools SVCS Window Help

MNadals aa]a ] MO P | @ commane EIIEEE =R
PoEEe B ey R TS S

E|--0E3 Project: Blinky
[ 4l Blinky

= Project] @Euuksl {1 Func.‘.‘ [].‘Temp..‘

Build Cutput

Ly o

Mave caret to the next bookmark in the current document HS[—Llnk Debugger |
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Na levi strani je struktura projekta z vsemi datotekami. Drevo razsiris s pritiskom na »+«. Izberi skupino
Application/User in dvakrat klikni na main.c, da se na desni strani v urejevalniku pojavi izvorna koda te

datoteke main.c:

T D:\iwork\xprojects\scnm\vaje\Blinky\MDK-ARM\Blinky.uvprojx - pVision - |EI|£|
File Edit View Project Flash Debug Peripherals Tools SWCS Window Help
JE 0 [ # command -Req e & & e‘|

N@aa » & I R
€. W oy R AT e Y@

| Project 7 x| ] main.c I v X
B Project: Blinky 37 L =/ =l
[=-4g5 Blinky 38 /* Includes */
[ Drivers/STM3214:0_HAL_Driver 39 #include "main.h"™
CMSIS 40 #include "stm3214xx_hal.h"
#-[] Drivers/CMSIS 41 J
T * E y #
E Application/MDK-ARM :z /* USER CCDE BEGIN Includes */
EHES Application/User 4a /* USER CODE END Includes #/
{j main.c 45
ij stm32l4wc it.c 46, /* Private variables */
] stm3210c_hal_msp.c 47 UART_HandleTypeDef huart2;
48
49 /* USER CCDE BEGIN BV */
5@ /* Private variables =/
51
52° /* USER CCODE END BV */
53
54 /* Private function prototypes =/
55 woid SystemClock Config(wvoid):
56 static void MX GPIC Init(void):
57 static void MX USARTZ UART Init(void):
58
59 /% USER CODE BEGIN BFE.*/
60 /* Private function prototypes L
1 I e ~
=| Projed ooks undti... empla...
=] Project | €FBooks | {} Fundti... | Oy Templ 4 | ’
Build Dutput o x|
=l
-
il ¥

Open an existing document ||5'l—l|nk Debugger | | ‘ i

Poskrolaj do vrstice 106, kjer je koda:

7 |j main.c

94

a5 /* USER CODE BEGIN 2 */

98

a7 J/#® USER CODE END 2 =/

98

99 /* Infinite loop */

100 J/# USER CODE BEGIN WHILE #*/

101 while (1)

102 |

103 J/# USER CODE END WHILE #/

104

105 /* USER CODE BEGIN 3 */

106 | |

107 + 1}

108 /* USER CODE END 3 */

109

110 |}

111 -

112[%!** System Clock Configuration

113 L */

114 woid SystemClock Config(void)

115 [H{

118

117 RCC_CscInitTypeDef RCC OscInitStruct;
— 118 RCC ClkInitTvoeDef FCC ClkInitStcruct:
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Dodaj naslednje 4 vrstice kode:

105 /* USER CODE BEGIN 3 */

106 HAL GPIO WritePin(LD3 GPIO Port, LD3 Pin, GPIO PIN SET);
107 HAL Delay(200);

108 HAL GPIO WritePin(LD3 GPIO Port, LD3 Pin, GPIO PIN RESET);
109 HAL Delay(200);

110 ||

111 3

112 /* USER CODE END 3 */

Sedaj priklopi razvojno ploséico na USB s pomocjo micro-USB kabla.

V uVision IDE-ju nastavi opcije projekta tako, da kliknes na »¢arobno palicico«:

. D:\lwork\xprojects\scnm\vaje\Blinky\MDK-ARM\Blinky.uvprojx - pVi.ion =15
File Edit Wiew Project Flash Debug Peripherals Tools 5 Window Help

SE@] s B9 @ [puy A== B conman AP Qe S& ]

(S EEe B iy R e v d)

Project o X| - lj main.c - X
E|--“2E3 Project: Blinky 1] = ;I

[=-4a7 Blinky W. Options for Target "Blinky” x|

"D Drivers/STM32L4xx HAL_ | ‘peice’ | Target |DL.|1|)L.|1| Listingl User I C.-"CH-I Asm I Imkerl Debugl UIiIrtiesl
: CMSIS
-1 Drivers/CMSIS STMicroelectronics STM32L432KC Uk
(3 Application/MDK-ARM
E!L_‘? Application/User

-] main.c Operating system: | None

stm3 210 it.c System Viewer Fils ™ Use Cross-Module Optimization

— Code Generation
ARM Compiler: IUse default compiler version 5 j

Yal (MHz): [

@] stm32ichal msp.c [Fmeziezsva J W Uss MicroLIB I~ Big Erdian
[~ Use Custom File Floating Point Hardware ISingIa Precision 'I
— Read/Only Memory Areas ———————————————— ~Read/Write Memory Areas———————————————— |
default  off-chip Start Size Startup default  offchip Start Size Molnit b

©  Romi I—I— C I© RAMI: I—
(i | I e r o oRawz|
(I 1< I I e [

[

[ -
[
[
o —

on-chip on-chip

¥  IROM1 |Muuuuuu |u(4uuuu I % IRaM1: [x20000000 | [Dc10000 -
4| I~ IROM2 | | ol I~ IRAMZ: | | r |
EProject @Eaaks | {} Functi...l E
Build Output 2 x|
compiling stm3214xx it.c. OK I Cancel | iELE | 5T ;I
compiling main.c...
compiling stm3214xx_hal msp.c...
linking...
Program Size: Code=5812 RO-data=500 RW-data=8 ZI-data=1136
"Blinky\Blinky.axf" - 0 Error(s), 0 Warning(s).
Build Time Elapsed: 00:00:35 -
2
I [[sT-Link Debugger [ | 2
Pojavi se okno. Izberi zavihek »Output« in pri Browse information zbrisi kljukico:
Device | Target Output | Listing | User | C/C++| Asm |
Select Folderfor Obijects... | Name of £
% Create Executable: Blinky'Blinky
¥ Debug Information
[~ Create HEX File
" Create Library: Blinky"Blinky ib
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Izberi Se zavihek »Debug« in preveri, da je izbran (Use) debugger ST-Link Debugger. Klikni na Settings in
preveri, da na desni pri SW Device piSe ARM CoreSight SW-DP.

Ky - S| 6O b

. ax| B main.c] v x|
T o ;I_'

" =

Device | Target | Output | Listing | User | C/C++| Asm | Linker Debug | Uiities |

" Use Simulator with restrictions Settings @ Use: IST-Link Debugger j Settings |
M [~ Limit Speed to Real-Time

AL

p Load .ﬂpplication at Strz= Loy i ey pap—— | L I L T T S . R Loy i TR

7 - = 5
Initialization File: Cortex-M Target Driver Setup _| J
p.c I Debug |Trace I Aash Download I

Restore Debug Session — SW Device
v Breakpaints IDCODE | Device Name | Moy
¥ Watch Windows & SWDIO|  (x2BAD1477  ARM CoreSight SW-DP Up |
[ Memory Display
Serial Number: MI
CPUDLL: Paramel | [~ 0BECFF535750877267203143 T - oeooe [

ISARMCMS.DLL I-REMA o
s FW3|V2.I25M14 HW3|V2-‘I 7 b anual Configuration Device Mame: I

Dialog DLL: Paramel
- pdd || Deete || Update| IRl | a0

IDCM.DLL I-pCM-i Target Com Pon:m

—Clock

Heq:l 4 MHz Selected:l 4 MHz d n

o [ |

LITXT]

— Debug
e —Connect & Reset Options Cache Options Download Options
L msp.c... Connect: Iunder Reset j Resst: Iﬂl.rtodetect j V¥ Cache Code [~ Verify Code Download
¥ Reset after Connect V¥ Cache Memory ™ Download to Flash

! RO-data=500 RW-data

) Error(s), 0 Warning j

1:00:35

ok | cancel | e |

[[5T-Link Debugger | |

S tem preveris, da imas vse pravilno namesc¢eno in da povezava s plos¢ico deluje.

Potrdi z OK in Se enkrat OK, da se zapre okno z opcijami projekta. Sedaj lahko prevedes svoj projekt tako,
da pritisnes na ikono »Build« ali pritisnes tipko F7.

W D:\'work\xprojects\scnm\vaje\Blinky\MDK-ARM \Blinky.uvprojx - pVision -3l x|
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
Tsda@ - 9 - b ! = command RS dQ e & &
T e 5 e “ g
7
[Projed” 2 x| ] main.c I hille
= Project: Blinky Er) :I
ElgT Blinky 5 /* USER CODE BEGIN 2 */
+-_ Drivers/STM32L4:0¢_HAL_Driver 96
CMSIS a7 /* USER CODE END 2 */
[ Drivers/CMSIS 98 o
£3 Application/MDK-ARM 99 | /* Infinite loop */
E-E5 Application/User 100 /* USER CODE BEGIN WHILE */
P 101 while (1)
] main.c 1020
L] stm32io it.c 103 /* USER CODE END WHILE */ J
-] stm32140 hal_msp.c 104
105 /* USER CODE BEGIN 3 */
106 HAL GPIO WritePin(LD3_GPIO_Port, LD3_Pin, GPIO_PIN_SET):
107 HAL Delay (200);
108 HAL GPIO WritePin(LD3_GBIO Port, LD3_Pin, GPIC PIN RESET):
109 HRL Delay (200):
110 ||
111 - 1}
112 /* USER CODE END 3 */
113
114 }
115
116 [-]/** System Clock Configuration
117 =/
4 | are - E
void SvstemClock Confio(woid)
=] Project | €9 Books | {} Functi... | Dy Tempia.. | |[4] L2
Build Output 2 x|
compiling stm3214xx_hal_pwr_ex.c... |
compiling stm3214xx hal msp.c...
compiling stm3214xx hal iZc.c...
linking...
Program S5ize: Code=5812 RO-data=500 RW-data=38 ZI-data=1136
"Blinky\Blinky.axf" - 0 Error(s), O Warning(s).
Build Time Elapsed: 00:00:02 -
Kl ¥
Perform a batch build H;I'-linknebuggel | | ‘%
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V spodnjem delu okna je panel Build output, kjer mora pisati

"Blinky\Blinky.axf" - 0 Error(s), 0 Warning(s).

T . C oy
| Build Output

compiling stm3214xx hal pwr ex.c...

compiling stm3214xx hal mep.c...

compiling stm3214xx hal iZc.c...

linking...

Program Size: Code=5812 RO-data=500 EW-data=8 ZI-data=1136
"Blinkv\Blinkv.axf"™ - 0 Error(s), 0 Warning(s).

Build Time Elapsed: O

—

To pomeni, da je program preveden brez napak in da bo deloval tako, kot si napisal v kodi.

Sedaj lahko svoj program nalozis v pomnilnik mikrokontrolerja s pritiskom na ikono »Load« ali pa na tipko
F8.

| Build Qutput

"BElinky\Blinky.axf" - 0 Error(s), 0 Warning(=).
Build Time Elapsed: 00:00:02

Load "Blinkv\\Blinky.axf"

Erase Done.

Programming Done.

Verify OE.

Flash Load finished

LED seveda ne utripa, ker se program $e ni zagnal, ampak je samo naloZen. Pritisni tipko Reset (na
nasprotni strani od USB konektorja). Sedaj mora LED utripati.

Cestitke! Napisal si svoj prvi program za 32 bitni ARM mikrokontroler.
Kaj lahko $e na hitro poskusis?

Za zaCetek spreminjaj vrednosti v vrstici

HAL_Delay(200);

in opazuj, kaj se zgodi. Ne pozabi prevesti (F7) in naloZiti (F8) programa, ko spremenis vrednosti v
urejevalniku.

Da se program pri¢ne samodejno izvajati lahko nastavi$ v opcijah projekta (Carobna palicica), kjer v
zavihku Debug nastavis, da se po nalaganju sam resetira in poZene:

i} ~ 1 P - . - - = - - N - P
V. Options for Target 'Blinky" X[
L.

- Device | Target | Output | Listing | User | CfC-I—I-I Asm | Linker Debug | Lilities |

" Use Simulator  with restrictions Settings | & Use: IST-Link Debugger j Settingsl |

I Limi Spet Cortex-M Target Driver Setup ﬂ
¥ Load App - Debug I Trace Fash Download |
Initialization F — /Hﬂl‘u'lf o
— Download Function ‘or Algorithm
. I LaAD " Erase Ful Chip ¥ Program /
Restore De ¥ & Erase Sectors [ ey Start: (220000000 | Size: [B1000
¢~ Do not Era: v

5 Break on se |V Resetand Run

v Watct P 1g Algorithm

v Memo Description | Device Size | Device Type | Address Range I

STM32L&ox 256 KB Flash 256k On-chip Flash 02000000H - 0803FFFFH

CPU DLL:
SARMCM3.C
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Zapiski
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