EEM304 Mikroiglemciler ve Mikrodenetleyiciler

Elektril-Elektronik Mih. Bol. Ondokuz Mayis Universitesi
STM32CubeMx ve Keil uVision Kurulumu ve STM32F407 Gelistirme Karti Tanitimi

Aciklayici Bilgiler:

- STMicroelectronics Cenevre, isvigre merkezli bir Fransiz italyan uluslu elektronik ve yari iletken
Ureticisidir.

- Genellikle ST olarak adlandirilir.
- Avrupa’nin en buyuk yari iletken ¢ip Ureticisidir.

- Daha ayrintili bilgi icin www.st.com adresini ziyaret edebilirsiniz.

ST Nucleo F401RE Gelistirme Kiti Ozellikleri

- Kartin izerinde STM32F401RE mikrodenetleyicisi bulunur.

- Ayrica bir debugera ihtiya¢ duymaz. Clinki (izerinde STLINK V2 ile gelir. Yani debuger'i zaten kartin
Gzerinde yerlestirilmistir.

LQFP64 pakete sahip bir adet yiiksek performansli STM32F401RET6 mikrodenetleyici
e 84MHz'de FPU'lu ARM Cortex-M4 CPU
e 512 KByte Flash
e 12bit ADC 2,4 Msps, 10 kanala kadar
e Enfazla 10 siredlcer
e 3x12C, 3x USART, 4x SPI, SDIO
e USB 2.0 Full Speed, on-chip PHY ile
e 96 bit benzersiz kimlik

- Bir adet kullanici ledi vardir.
- 2 adet buton vardir;

> Reset butonu
> Kullanici butonu
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Sekil 1. Kartin Goriinimi ve Baglantilari

Sekil 2. Kartin Bilesenleri

STM32CubeMX Programi ve Kurulumu

STM32CubeMX, ST firmasi tarafindan gelistirilmis olup grafiksel arayiize sahip yazilim yapilandirma
aracidir. Bu araylz sayesinde genel amacli giris-cikis pinlerini, clock ayarlarini, gli¢ tiiketimi hesabini,
MCU da bulunan gerekli ¢evre birimlerinin yapilandirilmasini(UART,SPI) ve ara katman
yiginlarinin(USB,TCP/IP) hazirlanmasi gibi siregleri daha az efor harcayarak kisa bir zaman diliminde
projelendirilmesini saglar. CubeMX tabaninda HAL( Hardware Abstraction Layer) yani Donanim
Soyutlama Katmani kiitiiphanelerini kapsayan bir proje dosyasi olusturur. istenilirse SPL(Standard
Peripheral Library) kullanarak da islemcinizi programlayabilirsiniz. Ancak CubeMX yazilimi SPL
kituphanelerini kullanmaz.

Proje olusturma ve projeyi sonlandirma 5 asamaya boéliinecek olunursa

Kullanilacak MCU yada board se¢imi

Gerekli gevre birimlerin aktif edilmesi

Saat sinyali konfiglirasyonu

Ara katman yiginlarinin konfigiirasyonu

Proje icin uygun derleyici secimi ve genel yapiyi Gretmek (generate etmek)

Kurulum



STM32CubeMX i http://www.st.com/en/development-tools/stm32cubemx.html baglantisindan

temin ettikten sonra;

Adim 1: indirilen zip dosyasinin igindekileri masaiistiine gikartiniz.

Adim 2: icinden ¢ikan dosyalar asagidaki resimde gosterilmistir. “.exe” uzantili dosya kurulum igin

calistirilacaktir.
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Adim 3: “.exe” uzantili dosyaya sag tiklayarak yonetici olarak calistiriniz ve gelen uyariyi evet
cevabiyla yanitlayiniz.
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Adim 4: Daha sonrasinda gelen pencereden NEXT butonu yardimiyla kuruluma devam ediniz.

Ly 5TM32CubebX Installation Wizard — pd
Welcome to the Installation of STM32CubeMX 4.22.0 i I w ]

1y

r Starting STM32CubeMX 4 22 0 installation
,’ lile ougmonbed

The homepage is at: hitp:/www.st. com/stm32 cube

STMicroelectronics

| et | @aout |

Adim 5: Karsiniza gelen ekrandan lisans sartlarini kabul edip NEXT butonuna tekrar tiklayarak stireci
devam ettiriniz.



rr STM32CubeMX Installation Wizard — *

STM32CubeMX Licensing agreement Iy, W ]
!
Please read the following license agreement carefully:
‘,’ iie ougmemteg | SOETWARE LICENSE AGHEEMENT A

By using this Licensed Software, Tou are agreeing to be bound by the temms and conditions
of this License Agreesment. Do not use the Licensed Sofeware until You have read and
agreed to the following temms and conditions. The use of the Licensed Software implies
automatically the acceptance of the following terms and conditions.

LEFINITICHS .
Licensed Software: means the enclosed SOFTWARE/FIBMWARE, EXAMPLES, FEOJECT TEMFLATE and
all the related documentation and design tools licensed and deliversd in the fomm of
sbject andfor scurce code as the case maybe.
Eroduct: means Your and Your's end-users' product or system, and all the relaved
documentation, that includes or incorporates solely and exclusively an executable version
of the Licensed Software and provided further that such Licensed Joftware or dezivative
works of the Licensed Software ewecute solely and exclusively on microcontroller devices
manufactured by or for IT.
LICERSE. STMicreelectronics ("ST") grants You a non-exclusive, worldwide,
non-transfecable (whether by assignment or otherwise unless eupressly authorzized by ST)
non sublicensable, revecable, royalty-free limited license of the Licensed Software to:
{i) make copies, prepare dezivative works of the chject code versions of the Licensed
Scfeware for the =zole purpose of designing, develeoping and £ ing the Produ ; W

(®) I accept the terms of this license agreement.

(_) 1do not accept the terms of this license agreement.

STMicroelectronics

| aprevous | | EoNext | @out

Adim 6: Program igin istenilirse bu adimda dizin degisikligi yapabilirsiniz. ihtiyaciniz yoksa standart
sunulan dizine kurulum yapmayi stirdiriiniiz. NEXT butonuna tiklayarak siirece devam ediniz.

fx 5TM32CubeMX Installation Wizard — b g
STHM32CubeMX Installation path N W ]
Select the installation path:
‘,’ [l augmented |C:\Program Files {x86]‘I,'STMicroelectrnnics‘l,STMSZCube‘lSTMSZCubeMx| || Browse... ‘

STMicroelectronics

| @@Previous || BpNext || @Qut |

Adim 7: Bu adimda program kurulmaya baslanmistir. Siirecler tamamlanincaya kadar bekleyiniz.



L3y STM32CubeMX Installation Wizard

STHM32CubeMX Package installation \ ” #

Pack installation progress:
‘,’ pp— - plugins\boardmanager\boards\C30_Discovery_STM32F3DISCOVERY _STM32F303VC_Board. loc
. Coe |

Overall installation progress:
1/3

STMicrowlactrenics

o Previous B Next

Adim 8: Kurulum tamamlandiktan sonra Finished yazisi ekrana gelecektir ve NEXT butonuna
tiklayarak bir sonraki adima ilerleyiniz.

fr STM32CubeMiX Installation Wizard

x
5TM32CubeMX Package installation b ﬁ 7
LS
o

r Pack installation progress:
,’ lale ougmenbad

[Finished]

Cwverall installation progress:

STMicroelectronics

*Preuious | $Neﬂ || °Quit |

Adim 9: Buradan Done butonuna tiklayarak siireci tamamlayabilirsiniz.



fyy 5TM32CubeMX Installation Wizard - b

STM32CubelMX Installation done |

r Installation has completed successfully,
,’ {F1} I||N,I'I.""k:l

An uninstaller program has been created in:
C:\Program Files (x86)\STMicroelectronics\STM 32Cube\STM32CubeMy \Uninstaller

[ Generate an automatic installation seript |

STMicroslectronics

(3 Done

Keil uVision Programi ve Kurulumu

Keil firmasi, 1982 yilinda Glnter ve Reinhard Keil tarafindan, baslangicta bir Alman GbR'si olarak
kuruldu. Nisan 1985'te, sirket bircok silikon saticisinin sagladigi gelistirme araclari icin ilave Griinler
pazarlamak tizere Keil Elektronik GmbH'ye donustiralda.

Keil ne ise yarar?

ARM islemcilere program yazmak, derlemek, derlenmis kodlari gipe aktarmak, gipteki yazilimi
kosturmak ve yazdigimiz kodlardaki hatalari ayiklamak icin Keil programi kullanilir.

IAR, Atollic TrueStudio gibi diger programlarda vardir.

Kurulum

Keil uVision’ 1 https://www.keil.com/demo/eval/arm.htm sitesinden indirilebilir
http://www?2.keil.com/mdk5/selector/

Daha sonra sirayla:


https://www.keil.com/demo/eval/arm.htm
http://www2.keil.com/mdk5/selector/

MDK Editions visit www?2_keil.com/mdk5/

MD¥ i available in vanous editions. Compare Editions >

. .
| n Sta | I I n Ke I |_ 1 MDK-Lite MDK-Essential MDK-Plus MDK-Professional
Product evaluation, small For Arm Cortex-M based For Cortex-h, ARMT, ARMS. For Cortex-M, Cortex-A, ARMT
projects, and education. Coge PCTOC ontrolier projects Includes middieware ARME. Includes midalewane:
size restricted to 32 Kbyte (IPv4 Networking, USE Device, (IPV4IPVE Networking, USS
File System, Graphics). Host & Device, File System

Graphics, mbed components)

Learn more > Learn more > Learn more >

* visit www?2.keil.com/mdk5/

* Download MDK-Lite

» After the download has finished, double click the .exe to install the
program.

* Once installed, click finish

* The pack installer will load, and it takes some time for it to find all the
new packages available for install.

* Allow the pack installer to finish searching (shown by the action bar at
the bottom of the screen)

2 Download & Install B Request a Quote B Request a Quote © Request a Uuate

Adim 1: Programi indirdikten sonra uygulama dosyasina cift tiklayip yonetici olarak ¢alistirmayi
onaylayiniz. Karsiniza gelen pencereden NEXT butonuna tiklayarak sonraki adima gegis saglayiniz.

Waelcome to Keil MDK-ARM ARM KE I]_

Feleage 7/2017 A (
Micracantroller Tools

This SETUP progran installs:

MDEK-ARM Y5.24a

Thig SETUP program meay be used to update & pravious product installation,
Hawever, vau should make & backup copy balare procsading,

Itig recommendsd that vou axit all Windaws programs befars contiuing with SETUP,

Fallaw the instiuctions ta complets the praduct installation,

Adim 2: Lisans kosullarini kabul edip NEXT butonu ile sonraki adima gegis saglayiniz. Core ve Pack
dosyalarinin yiiklenecegi dizinleri belirleyerek NEXT butonu ile sonraki adima gecis saglayiniz.



Setup MDK-ARM V5.24a X

Folder Selection AR M K E I L

Select the folder where SETUP will install files, . ) e
Micracontroller Tools

Pregs 'Newt' ta install MOK-ARM ta theze folders, Prass ‘Browse' to select diffaiant faldars for installation,

Dastination Foldars

Core: |C:'~.KciLv5 Browse .. |
Pack: |l2:'~.KsiLv5"AFIM‘.PACK Browse .. |

Kl MOK-ARM Setup

<< Back Ment > || Cancel

Adim 3: Yazilimi kullanan kisi bilgilerini asagidaki fotografta oldugu gibi ekrana girilmeli ve NEXT
butonu ile sonraki adima geilir. Bu adimda ylikleme baslamis olacaktir.

Setup MDK-ARM V5,244 X

Customer Information AR M K E | L

Flaage anter pour infarmation,

Microcontroller Tools
Plaass anter vour name, the name of the company for whonm you worl and your E-mail address,
Firgt M arme; |Ha|i$
Last Marne; |KILIE,'
Campary Mame |.~’-'«FF'M TECH,
E -rmail |mai|@ha|iskilic.cnm.tr|
Kl MDKEARM Setup
¢ Back et > Cancel

Adim 4: Yikleme sirasinda bu yazilim ile iliskili bazi donanimlar igin driver yiiklemesi yapilabilir, ARM
Ltd firmasi icin bu yliklemeleri onaylamaniz tavsiye edilir. Yiiklemeleri tamamladiktan sonra


http://www.karpuz.co/wp-content/uploads/2017/08/11_lastcontinue.png

yliklemenin yapildigl pencerede “Finish” butonuna tiklayarak bir sonraki kiitliphane kurulum adimina

gecebilirsiniz.

Windows Glven|

Bu aygit yazilin

Ad: KEIL

igi
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Tools By ARM Evrensel Seri Veri Y.

% vayimec: ARM Ltd
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menin glven luguna nasil karar veririm

Adim 5: Yikleme tamamlandiktan sonra otomatik sizi pack installer yazilimina yonlendirecektir. Pack
installer yazilimi kullanacaginiz islemciler veya kartlar igin Ureticilerin yayinladigi hazir kiitiphaneleri
sunmaktadir. Bu kiitliiphaneleri sadece kurulum asamasinda degil ilerleyen zamanlarda da ihtiyag
duydugunuzda kurabilmeniz icin, programin kurulu oldugu dizindeki “Packinstaller.exe” dosyasini
calistirabilir ve tekrar asagidaki ekrana ulasabilirsiniz. Bu ekrana ulastiktan sonra karsiniza gelen
karsilama ve bilgilendirme mesajlarini iceren kiiglik pencere icin OK butonuna basip onaylayiniz. Daha
sonrasinda resimde goruldugi gibi kitliphane listeleri icin otomatik yapilan giincellestirmenin

bitmesini bekleyiniz.

2
o Deviow
1 Devices  Boards
Search « X r_‘|
Device Summary
All Devices 23 Devices
¢ % ARM 23 Devices
Output

Wfresh Pack descriptions

Action (1 left): Update Pack descriptions, download http.

Program yiiklemesi tamamlandiktan sonra, finish butonuna tikladiginizda sizi
bu ekran kargilayacaktir.

b 1 Packs Examples b
Action Description
ocific 0 Pack No device selected

3 Pack
Pack Install . EMSIS (Cortex Microcontroller Software Interface Standard)
Tack Installer »
Kell ARM Compiler extensions for ARM Compiler 5 and ARM Co
Middleware for Keil MOK-Professional and MDK-Plus
o, Welcome to the Kell Pack Installer
Pack Matallor 14 a utility for managing Software Packs on the local computer and
provides the following windovss:

Davices List supported devices, Select a device to show relsted Packs and examples.
Boards List supported boards, Select a board to show related Packs snd examples.
Packs List and manage Software Packs. Tnstall a Pack for access within pVision.
Examplos  List example projects. Copy projects and lsunch pVision for testng examplos.
Pack Installor connects to e kail com/oack to obtain the published Software

To nstall a local Software Pack  File - Import... fram the

Y ;S0 U0 V500 W et o %5'l tamamlanan kiitiiphane
1 glincellemesinin %100 oluncaya
kadar tamamlanmasim bekleyiniz.
« | »
19 1 u

//wwwikeil.com/pack/NYOGITECH MRSTLARMCMx_EVAL pdsc | 5% ONLINE




Adim 6: Sol meniden 6rnek olarak STMicroelectronics firmasina ait yayinlanan kitiiphanelerin

listesini genisletiniz.

B8 Pk Irmtabler - CAKil VE\ARM\PACK

File Macks Window Help

In glincellemesl

O | Devkn

4 Deviews  Mows

Sewch « XE

Device Sumimary
Al Devices 4120 Devices
0¥ ABOV Semicontuctor 10 Devices
#¥ Activo-Semi 4 Dowces
W * Ambig Mico 6 Devices
W ¥ Analog Devices 12 Devices
# 0 aM 41 Davices
W Cypomss 425 Dnviees
¥ galewce 10 Devices
¥ Halter 73 Deween
¥ Infineon 166 Devices
¥ Lapis Semwconductor 2 Dewces
» ¥ Maxim 4 Devers
0¥ MediaTek 2 Devices
¥ Microenp 404 Devices
¥ Microsems 6 Devees
“ * MindMotion 2 Dewvces
# ¥ Nomie Semiconauctor 15 Dowees
% * Nuvoton 436 Drviess
" N 657 Devices
# ¥ Rercsm 3 Dewers
W ¥ Sikicon Labs 444 Drvices
W ¥ sonix 40 Dovices
A7 Yesas Temtrurments 143 Devices
W * losniba 91 Devces
# * Ziog 7 Dewers

Kartimiz ile ilgili kiitliphaneler bu agag altindadir,

oA e |

Framnles

da bu ekram goreceksiniz.

el
* RealTimelogic:$.

YOGITECH:MSTL
* YOGITECH:MSTL.

Timelogic:s.

¥
* 0
L

|
Pack Action Desaiption
Device Specific 0 Packs No Uwvice sulecied
Genenc 19 Packs
+ AnalogDevices:.. |®_(nstale | Analog Devices Sensor Drivers and Fxamphes
ARM:AMP L e COmponents for nler processor conmmunication (Asymimetric Multi Process ing AMF)
* ARMICMSIS ® ot (Cortex Microcontroller Software Interface Standlard)
o ARM:CMSIS-Orl.. | Ingtall | CMSIS-Driver Volilation
© ARM:CMSISFre., | % Ingtall | Bundte of FreeRTOS for Cortex-M and Cortex-A
* ARM:CMSIS RTO., @ _Ingtoll | CMSIS-RTOS Vaiidation
ARM:mbecClient | % [ratall | ARM mised Client for Coree-M devices
¢ ARM:mbedTLS | % Ingtadl | ARM mbed Cryptographic and SSL/TLS Mbrary for Cortex-M devices
* ARM:minae @ Instal | mbed OS Scheduler for Cortex-M devices
Ihvawei-lie0s |4 Huawer LieOS kel Sultyvare Pack
* KellzARM Comp.. | ®_ g 10 g Kesl ARM Compiler extensions for ARM Compier 5 and ARM Compier 6
+ Kellzlansson asson is & € libeary for encoding, decoding and manipulating ISON data
Keil: MOK-Micdl... | @ Middluware for il MOK-Profuessiunal s MOK-Pius
v wiPwie 1|t Is & light-weaht implamentation of the TCP/IP protocol ite
MicriwncRTOS & Inptall | Micrium software components

SharkS5L-Lite 4 o super senall and suoer ast pre-compl led ShakSSL TLS Ibrary for Cortea-M3 and
| Simple Massage Gueues (SMQ) Is an easy to use loT publish subscribe connectivity protocol desigr
J 111 DEPRECATED Product 1! YOGITECH IRSTL Functional Safety TVAL Software Pack for ARM Cortes:

(el ) 1 DEPRECATED Product 1l YOGITECH IRSTL functiona! Satety EVAL Software Pack for STMI2Fx M

Adim 7: Genisleyen meniden STM32F401RE islemcisinin adini seciniz ve sag bolimdeki listeden
kiitiphaneleri inceleyiniz. Asagidaki fotograf degisecek

@9 Pack Installer - C:\Keil_vS\ARM\PACK = (] X
File Packs Window Help
% ‘ Device: STMicroelectronics - STM32F401RE
4] " Devices * Boards | b| |[4] < Packs | Examples | b
Search: - X Pack Action Description
Board /| Summary |=- Device Specific 2Packs STM32F401RE selected -
B nRF51 PCA10031 (V1.0.0) NRF51422 xAC ;l =3 DFP & _Install STMicroelectronics STM32F4 Series Dev
B nRF51 PCA20006 (v1.0.0) nRF51822 soxaa -2.14.0 (2019-07-24) | & Install STMeicroelectronics STM32F4 Series Dev
B nRF52 PCA10036 (V1.0.0) nRF52832 oAA [+--Previous Keil::STM32F4xx_DFP - Previous Pack Ve
) NnRF52 PCA10040 (V0.9.0) nRF52832 oA =] Keil::STMSZNUCLEO_B...l & _Install STMicroelectronics Nucleo Boards Supy
B NUCLEO-F030R8 (Rev.C) STMB32F030RS 1.7.0 (2018-12-19) &> Install STMicroelectronics Nucleo Boards Supy
) NUCLEO-FO72RB (Rev.C) STM32F072RB [+ -Previous Keil:STM32NUCLEQ_BSP - Previous Pac
B NUCLEO-FO91RC (Rev.C) STIM32F021RC &~ Generic Bpads
) NUCLEO-F103RB (Rev.C) STM32F103RB [#-Alibaba:AliOSThings g~ Install AliOS Things software pack
& NUCLEO-F401RE (Rev.C) STMB32F401RE Arm-Packs:PKCS11 K Install OASIS PKCS #11 Cryptographic Token It
5% Devices 1 Device —] Arm-Packs::Unity _ﬁ_} Install Unit Testing for C (especially Embeddec
2% STM32F401RE T Dance ARM:AMP ﬁj Install Software components for inter processc
£9 STM32F401RETx ARM Cortex-Md, 84 MHz, 96 ... - ARM:CMSIS & Update CMSIS (Cortex Microcontroller Software
B8 Compatible Devices 20 Devices ¢ ARM::CMSIS-Driver _ﬁ_* In_still CMSIS Drivers for external devices
) NUCLEO-F412ZG (Rev.A) STM32F412ZG ARM:CMSIS-Driver_Va... _ﬁ: Install CMSIS-Driver Validation
& NUCLEQ-F446RE (Rev.C) STMB32FA46RE ARM:CMSIS-FreeRTOS |« Install Bundle of FreeRTOS for Cortex-M and C
) NUCLEO-LO53RS (Rev.C) STM32L053R8 #--ARM:CMSIS-RTOS_Val... A@h Install CMSIS-RTOS Validation
Bl NUCLEO-L152RE (Rev.C) STM32L152RE [+-ARM:mbedClient ¥@ Install ARM mbed Client for Cortex-M devices
B NUCLEO-L476RG (Rev.C) STM32L476RG #-ARM::mbedTLS ﬁ Install ARM mbed Cryptographic and SSL/TLS _
B NUCLEO-WBSS STM32WB55RGVx || ) | ;I:I
Output X
Check for updates error: Cannot download one or more files A
Refresh Pack descriptions
Update available for ARM::CMSIS (installed: 4.5.0, available: 5.6.0)
Update available for Keil:: ARM_Compiler (installed: 1.1.1, available: 1.6.2)
Update ilable for Keil:: MDK-Middl: e (installed: 7.2.0, available: 7.10.0) v
Action (2 left): Install “Keil. STM32F4xx_DFP.2,14.0°, download http://www.keil.com/pack/Keil. STM32F4xx_DFP.2.14.0.pack ﬁ B@ﬁ? 7

Adim 8: Buradan Device Specific altindaki kirmizi dikdortgen icindeki Install butonlarina basarak
kurulumlari baslatiyoruz. Sectiginiz kiitiiphaneyi kurmak icin ilgili versiyonun yanindaki install
butonunu kullanabilirsiniz. Ayni sekilde ihtiyaciniz olabilecek ARM::CMSIS Keil::ARM_Compiler
Keil::MDK-Middleware kittiphanelerinin de en gilincel versiyonlarini kurmaniz gerekecektir.



http://www.karpuz.co/wp-content/uploads/2017/08/16_1.0.8stm32f4.png

Bu islemleri tamamladiktan sonra artik yeni projeler olusturup programlamaya baslayabilirsiniz.
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