OrnasneHue

STM32F4 3T0 K€ MPOCTO M HA PYCCKOM SIBBIKE ....vvvvvvrrreeeeeessnnerrrreeeeesessssssnssseeeesssesssnsssssseeeeeeens 1
YacTte 1. Cozganne mpoeKTa B Keil UVISION ...oceeeeiiiiiiiiiiieie e 1
YacTp 2. MUTAEM CBETOTUOTOM (HATAIIO). . vvveeeeeersunnrrrrreeeeeeessnnsnssreeeeeseesssnsssssseeeesssssnnnssssssees 6
Yactp 2. MuraeM cBETOUOIOM (TIPOTIOTIIKEHIIE) .. .uvvvvrrreeeeeeeninnerrrrreeeeeeesssnnnnsseeeeesssssnnsnnseeees 10
YacTts 3. [TepBO€ 3HAKOMCTBO C OTIIAIKOM ..vvveeeeersiiriirereeeeeensiietrerreeeeeeesssnnnseeeeeeessssnssnsseeees 16
HACTD 4. IIPCPBIBAHMS ....cieeviiieeeeeeeeeeiiiteeeeeeeeeeeeititreeeeeeeesssnnassaesaeeessesssnsssssaeeeeeseesnnnsnsseeees 19

STM32F4 3710 e NpOCTO 1 Ha PYCCKOM Ai3blKe

ABTOp — AHIpoHHKKOB Urops; cebuika Ha rmpoekT: http://electro.luxmentis.ru/articles/stm32

Yacme 1. Co30aHue npoekma 8 Keil uVision

Opurunan crarbu: http://electro.luxmentis.ru/articles/23-stm32{4-eto-zhe-prosto-i-na-russkom-
jazyke-chast-1-sozdanie-proekta-v-keil-uvision.html

JloOporo BpeMeHHU CYTOK, APY3bsl U KOJUIETH, CIACIYIOIIMHA LMKI cTaTell MUIeTCs I TeX, KTO
UMeeT HeOOJIbIION ONBIT paboThl ¢ MUKPOKOHTPOJIEpaMHU, UMEET XKejlaHue ocBouTh STM32, Ho
HE 3HAET, KaK U C YeM K HUM MOJOMTH, a TaKXKe IyraeTcsl aHIIOA3BIYHON JoKyMeHTauuu. Llenp
3TUX CTaTel — Hay4yuTh OCHOBaM PaboTel ¢ STM32 u nath HeoOXOoAMMYIO MH(DOPMALMIO TS
TOr0, 4YTOOBI  YHUTAaTe€db CMOT  MPOJOJDKUTH  CAMOCTOSITENIbHO  HM3y4EHHE  JaHHBIX
MHUKpPOKOHTPOJIIEPOB. X0Uy cpa3y cKa3aTh, €CJIM Y KOTO-TO YTO-TO HE IMOJIy4aeTcsl WJIM HalUIU
KaKHe-TO OIUOKM U HETOYHOCTH — IUIINTE Cpa3y B KOMMEHTApHUsIX, s IOCTaparoCh MOJCKa3aTh
WM ONIEPATUBHO BHECTH I0JICKA3KY.

Wtak, npuctynuM, a HAYHEM MBI C CO3JIaHUS MPOEKTa B cpefie pa3pabOTKH, KOTOPYIO S Ha CBOM
CyOBbeKTUBHEHIINI B3I cuuTaro Jydiieid BooOuie ansi ARM mukpokxontpoiepoB — Keil
uVision.

Jlst Hagana HeoOxoauMo ckadath Oubnuoreky (SPL manee) Bot oTcrona:

http://www.st.com/web/en/catalog/tools/PF257901

1. 3amyckaem Keil.

2. 3axoauMm B BepxHee MeHI0 Project -> New uVision project



\El pVisiond

File Edit View

Project

v

| Build target

= Translate..

Project | Flash Debug Peripherals Tools SWVCS Window Help

NS4

MNew pVision Project...

Mew Multi-Project Workspace...

Open Project...

Save Project in pVision4 format

Close Project

Export 3
Manage 3
Select Device for Target...

Remove Item

Options... Alt=F7

Clean target

z) Rebuild all target files
= Batch Build...

Ctrl+F7
Stop build

1 Ch\Users\Mrope\Desktop\temn\STM32F4ac DSP_StdPeriph_Lib_V1.3.00\STM32F4:x_DSP_StdPeriph_Lib_V1.3.0\Project\STM32F4ie_StdPeriph_Templates\MDE-ARM\Project.uvproj
2 C\Users\Mrope\Downloads\stm_start_proj\stm_start_proj\learnstm.uvpraj

3 Ch\Users'\Wrope\Downloads\STM3 2R DSP_StdPeriph_Lib_V1.3.005TM32F4i_DSP_StdPeriph_Lib_V1.3.0%Project\STM32F4x_StdPeriph_Templates\MDE-ARM\Project. uvproj

4 Ch\Users'\Mrope\Downloads'stsw-stm32077\5TM3 21 x0c_StdPeriph_Lib_V1 .3 0\Project\STM321xa_StdPeriph_Templates\MDK-ARM\Project.uvproj

5 ChUsers\Mrope\Downloads\stsw-stm32054(1)\STM32F10x_StdPeriph_Lib_V3.5.0'Project\STM32F10x_StdPeriph_Template'\MDK-ARM\Project. uvproj

6 Ch\Users\Mrope\Downloads\stsw-stm32138\5TM32F4 291-Dis covery_PW_V1.0.1\Projects\Demonstration\MDK-ARM\STM32F4291-Discovery_Demo.uvproj

7 Ch\Users\Mrope\Downloads\STM3 2P DSP_StdPeriph_Lib_V1.3.0005TM32F4xx_DSP_StdPeriph_Lib_V1.3.0\Project\STM32F4:ac_StdPeriph_Templates\MDK-ARM\Project.uvproj
8 C\Users\Mrope\Downloads\stm32f4_dsp_stdperiph_lib (1)\STM32F4x_DSP_StdPeriph_Lib_V1.3.00Project\STM32F4_5StdPeriph_Templates\MDK-ARM\Project.uvproj

9 C\Users\Mrope\Desktop\stm32f4_dsp_stdperiph_lib\STMZ32F4ioc DSP_StdPeriph_Lib_V1.0.1\Project\STM32F40:_StdPeriph_Templates\MDK-ARM'Project.uvproj

10 Ch\Users\MropetDesktop\Opend07V-D\25 UDAL380 Board\code\12s UDAL380 MCU_FLASH\Project\Project.uvproj

3. B OTKpbIBIIEMCS JIMaJOrOBOM OKHE 3axoauM B manky Bamed SPL  Oubmumortexu
STM32F4xx DSP_StdPeriph Lib_V1.3.0\Project

U CO3[aeM TaM MafKy ¢ Ha3BaHUMEM Ballero MpoekTa. 3aTeM 3aXOJUM B ATy HANKy U yKe TaM
co3maeM (aiim HoBoro mpoekra. [loctapaiiTech He HCITOIB30BATh PYCCKUX CHMBOJIOB.

4. B oTKpBIBIIIEMCS CTUCKE BEIOMPAaeM MUKPOKOHTpoJuIep — B HamieM cirydae STM32F407VG ot
STMicroelectronics.

5. Ha Bompoc o konmpoBanuu ¢aiina startup stm32f...s orBegaem "Het", MBI 3TO czienaeM mosxe.
[TpoekT co3maH, OCTAIOCH JIENIO 32 MAJIBIM — €0 CKOH(HUTYpUpPOBaTH))))

6. Knukaem mpaBoil KHOTIKOW MBIIIM CJ€Ba B JepeBe mpoekra Ha kopeHb "Target 1" u B
pasBepHyBIIeMcsi MeHIO BbiOMpaem Add group... um HaseiBaemM HOByI0 rpynny SRC (He
KOHCTaHTa), IpoJienbiBaeM emé nBa pasza s rpymn "User" u CMSIS.



[ C:\Users\Wrops\Downloads\STM32F4xc_DSP_stdPeriph_Lib_V1.3.0\

File Edit View Project Flash Debug Peripherals Tools SWCS W
NS48 o8 MR AR EE
= A B L | §9 | Target1 - AR e

Efﬁ Options for Target Target1'...

Add Mew Item to Group...

Add Existing Files to Group...
[ Add Group...

Femowve Item

ﬁ Manage Components...

Open File
Open List File
Open Map File

[*¥ Rebuild all target files
|:£] Build target
Translate File

£ Stop build

|u'"| Show Include File Dependencies

7. Ilanku, CTPYKTYPUPYIOIIKME HAIll MPOEKT, co3AaHbl. UTo Hamo caenath aanbine? CoBEpIIeHHO
BEPHO — 3aMOJHUTH UX (paiimamu. TyT TO HAYMHAETCSI CaMO€ HHTEPECHOE (M UyTOUKY PYTHHHOE).

a) Kimkaem nBoitHbIM 1memukoM 1o SRC w  noGaBnsiem  ¢aiinbl  OMOIMOTEKH
(STM32F4xx DSP_StdPeriph Lib V1.3.0\Libraries\STM32F4xx_StdPeriph Driver\src)

JUIsl TeX nepuepUiHbIX MOJTyJIel, KOTOPbIe BAM MOTYT MOTPEOOBATHCS B MIPOCKTE, €CIIU BbI HE
3HaeTe, 4To Takoe nepudepuitipie MOIyIH, TO A00aBisieTe Bce (halabl U3 ITOM MAmKh KpoMme
stm32f4xx_fmc.c(ero He 100aBIATH) — JUIIHAEC yIATHTH HUKOT/IA HE TI03/THO)))).

0) danee xiukaem Tak ke Ha CMSIS u no6asisiem startup stm32f40 41xxx.s (13 manku

\STM32F4xx_ DSP_StdPeriph Lib_V1.3.0\Libraries\CMSIS\Device\ST\STM32F4xx\Source\Te
mplates\arm) u system stm32f4xx.c (13 manku

\STM32F4xx_ DSP_StdPeriph Lib_V1.3.0\Libraries\CMSIS\Device\ST\STM32F4xx\Source\Te
mplates). Korma 6ynere no0aBisaTh IepBbIi (aiir

He 3a0yIbpTe yKa3arh THII (Daiija ¢ paCIIMPEHHUEM .S, @ TO TYIIO HE YBHJIUTE YTO JOOABJISTS.

B) Ocranacek manka User. C Helt 4yTh cliokHEee — (DaiiiIbl, KOTOPBIE TyAa HAJ0 JT00aBUTH,
JUTS Hadaia HYy)XHO CO3/1aTh. DTO (auiisl



4

main.c ¥, Kak Bbl yXe€ J0rajaiuch, main.h (ero n106aBidTh moka He HaJo0, Jaiblle NoiMeTe

nouemy). Ho He co3aaBath e UX MyCThIMH, BEPHO?
Kwmem cBepxy MmeHio file->new, no0aBisieM B TEKCT Qaiina:
#include "main.h"

int main (void)

{
while (1)

{

U coxpansiem noj KMEHEM main.c.

To e camoe aenaem ¢ main.h, TOIbKO TEKCT JOJHKEH BBITSIETh CIETYIOIUM 00pa3oMm:

#include "stm32f4xx.h"
U coxpansiem kak main.h.

[Tocne gero nobamisieM yxe cymecTByrmui ¢aitn main.c B User
8. Unem B mamnky

\STM32F4xx DSP_StdPeriph Lib_V1.3.0\Project\STM32F4xx_StdPeriph Templates\

KomnupyeMm ortyna ¢aitn «stm32f4xx _conf.h» u «system stm32f4xx» B manky cBOero mpoekra.

n

9. Bpone ¢ daitnamu pa3o0paiiuck. .. MepexouM K HaCTporKam rpoekTa. JKmeM mpaBoil KHOIKOM
Ha KOpEHb Bamiero mpoekrta ciesa. Jlamee BeiOupaem Options for Target... u mepexoaum Ha

BKiagky C\C++, B nose define: nponuceiBaem USE_STDPERIPH DRIVER, STM32F40XX.

. Options for Target 'Target 1" x|

Devicel Target I Outputl Ustingl User C/Css |H5rr| I IJnkerl Debug I Lkilities I

— Preprocessor Symbols
Defind, |USE_STOPERIPH_DRIVER, STM3ZF40M
Undefine:
— Language / Code Generation
I~ Strict ANSIC W
Optimization: ILE"El 0 (00) vI [~ Enum Container always int IiUﬂSDECﬂiEd> "'I
[~ Optimize for Time [ Plain Charis Signed ™| Thumt Mode
[~ Split Load and Store Muttiple [ Read-Only Position Independent [ Mo Auto Includes
[~ One ELF Section per Function ™ Read-Wiite Position Independent

Paths
Misc I
Controls

Include I.."-ﬁrst;.."-..."-.Uhlaﬁes"-.STM32F4n_5tdPen’ph_Dn’ver"-Jnc;.."-..."-.Uhlaries"-.CMSIS"-.Device"-.ST‘-.STM32qu-®

contral  [hinc -\ \Librares \CMS15\Device \ S ThSTM32Fded\nclude

Compiler | —cpu Cortex-M4fp g 00 —apcs=interwork - Mirst - % \Libranes STM32F&o_StdPeriph_Driver  «
string e

[ ok |[ Cancel |[ Defats |

10. Jlanee Hy»HO IpomnucaTh MYyTU K XUJAEpaM, AJIs 3TOrO KMEM B 3TOH ke BKJIAJIKe Ha KHOIKY
capasa oT noist Include Paths, u yka3piBaem myTh K nankam, B KOTOPbIX XPaHATCS BCE MHKITIO/IbI:

.\..\Libraries\CMSIS\Device\ST\STM32F4xx\Include



..\..\Libraries\STM32F4xx_StdPeriph_Driver\inc

.\first — 3TO cama marmka MpoeKTa, MOATOMY, TYT Y KaKI0TO Oy/IeT Ta marka, KOTOPYIO OH CO3/1all
B Havase.

11. Hy, Bce, mocie storo xmeMm F7, m ecnu, Bce caenajiv NPaBWIbHO, MPOEKT JOJHKEH
CKOMIIMJIUPOBATHCS 0€3 OIIHNOOK.

Build Cutput

compiling stm32f4xx wwdg.c...

linking...

Program S5ize: Code=8T7&6 RO-data=424 REW-data=20 ZI-data=l1&36
" AZfirst.axf"™ - 0 Errors, 1 Warning(s).

il

Tex, y koro Bce nosyuminoch — no3japanisito! Ecnu He mosydmiiock, TO MIUTE OLIMOKY JTUO0
3a7aBaiiTe BOMPOCHl B KOMMEHTAX.

Bcé emé Tonpko HauMHAETCS — MPOJIOJDKEHUE CienyeT!



Yacme 2. Mueaem caemoouodom (Ha4ao)

Opurunan crarbu: http://electro.luxmentis.ru/articles/26-stm32{4-eto-zhe-prosto-i-na-russkom-
jazyke-chast-2-migaem-svetodiodom-nachalo.html

Wrak, Teneps y Bac €cTh, HaJ€I0Ch, CKOH(UTYPUPOBAHHBIN MPOEKT, ECIIU Y KOTO-TO HET, TO MPOLIY
B MPEIbIAYIIYI0 CTaThlO, IJI€ OMKHCAHO, KaK €ro MOJY4YUThb. A Mbl, TEM BpEMEHEM, MPOJ0JIKUM
ocBauBanue STM32. Ham npoexT ckoHGUrypupoBaH uisi pabOThl C MHKPOKOHTPOJUIEPOM
STM32F407 c noMolbio OubanoTeku crangaptHoit nepudepuu (SPL), Bce mpumeps! u 3a1aHus,
KOTOpbIe OYIyT yKa3aHbl B HauaJdbHOW CTaauu OOy4deHHsl, aJallTUPOBAHBI Ui UCIOJIb30BAHUS C
otnagoyHoit iaroit STM32F4-DISCOVERY.

Jliig Havana, KTO He B Kypce, 00bsicHI0: SPL — 310 6MOAMOTEKa CTaHAAPTHBIX MEepUPEPURHBIX
MOJyJIeH, CcO3JaHa [yl YIOPOIIEHUs IPOllecca OCBOEHUS MHUKPOKOHTpOJUIEpAa M YCKOpPEHUs
npoiiecca pa3paboTku. B AByx cioBax, Ou0IMOTEeKa YCTPOCHA TaK, YTO BCIO pabOTy C pErucTpaMu
Ha HHU3KOM YpOBHE YK€ 3a Bac CJeNalM, HHTEPIPETUPOBaB oOOpallleHue K pEerucrpam Hu
KOH(UTYpaIHI0 MUKPOKOHTPOJIJIEPY, K MHTYHTUBHO TOHITHBIM CTPYKTYpaM U GYHKIUAM. A JUIs
TOT0, YTOOBI MOHATH YTO 3aMUCHIBATH B TIOJIS CTPYKTYP, ¥ KaKHe apaMeTphl HY)KHO TIepe/iaBaTh B
¢GyHKIMIO, YTOOBI JOOUTHCS JKETAaeMOIo pe3ysibTaTa, B KOPHEBOW manke OMOIMOTEKH ecTh (aii
nomotu stm32f4xx dsp_stdperiph lib um, B koTOpoMm ecTh Bcs HEOOXOauUMasi JOKyMEHTAITUS
1St paboThI ¢ OubIHoTeKO. Jlasiee Ha MPOCTHIX MMPUMEpPAx s MOCTAParOCh AaTh BAM HEOOXOIMMbIC
HaBBIKH JJIS TATBHEHIIIETO CaMOCTOATENbHOTO n3ydeHus: SPL.

[Ipucrynum:

1. OTKpoeM IpoeKT, KOTOPBIH co3aJIi Ha MPOLIOM 3aHITUH — HEOOXOAUMO IIPOCTO OTKPHITH TOT
(aiin npoexTa, KOTOPBIH BbI CO3/1aBalld B CAMOM Hauaje.

2. OTKpBITH Main.c — JJIsl 3TOTO HAJ0 HAWTH €ro CjieBa B JIEPEBE MPOEKTAa M BCTABUTH B HETO
CIenyIomuUi KoJ1 (TIOKa TPOCTO BCTaBbTE, pa3zdepeM ero moaApoOHO Ha CIEAYIOIIEM YPOKE):

#include "main.h"
GPIO InitTypeDef GPIO InitStructure;
void delay (int t);

int main (void)
{
RCC_AHBlPeriphClockCmd (RCC_AHBlPeriph GPIOD, ENABLE);
GPIO InitStructure.GPIO Pin = GPIO Pin 12;
GPIO InitStructure.GPIO Mode = GPIO Mode OUT;
GPIO InitStructure.GPIO OType = GPIO OType PP;
GPIO InitStructure.GPIO Speed = GPIO_ Speed 100MHz;
GPIO_ InitStructure.GPIO PuPd = GPIO_ PuPd NOPULL;
GPIO Init (GPIOD, &GPIO InitStructure);
while (1)
{
GPIO WriteBit (GPIOD, GPIO Pin 12, Bit SET);
delay (9999) ;
GPIO WriteBit (GPIOD, GPIO Pin 12, Bit RESET);
delay (9999) ;

}
void delay (int t)
{
int tt = 0;
for (tt = 0; tt<t; tt++);



\El C:\Users\Wrops\Downloads\STM32F4xx_DSP_StdPeriph_Lib_V1.3.0\5TM32F4oc_DSP_StdPeriph_Lib_V1.3.0\Project\first\first.uvproj - pVisiond
File Edit View | Project | Flash Debug Peripherals Tools SWCS Window Help

INEaa New pvision Project...

E @ : Mew Multi-Project Warkspace...

= (o] Project...

Project T
= Save Project in pVisiond format

Close Project

Export

Manage

Select Device for Target ‘Target1'...
Remove Item

3 Options for Target Target1'... Alt=F7

Clean target

(%] Build target 7
4 Rebuild all target files

Batch Build...

Translate C:\Users\Wrope\Downloads\STM32F4d:xee DSP_StdPeriph_Lib_V1.3.0\STM32F4:xx_DSP_StdPeriph_Lib_¥1.3.0\Project\first\main.c Ctrl+F7

Stop build

1 C\Users\Mrope\Downloads\STM32F4xx_DSP_StdPeriph_Lib_V1.3.005TM32F4xx_DSP_StdPeriph_Lib_V1.3.0\Project\first\first.uvproj

2 Di\becupiDownloads\stm32f2x7_eth_Iwip\STM32F2:7_ETH_LwIP_V1.1.0'Project\5tandalone\httpserver\MDE-ARM\Proje ct.uvproj

3 Di\becupiDownloads\stm32f2x7_eth_lwip22\stm3 2f27_eth_lwip\STM32F2x7_ETH_LwIP_V1.1.0\Project\Standalone\httpserve\MDK-ARM\Praject. uvproj

4 Di\becupiDownloads\stm32f2x7_eth_lwip11\5TM32F2x7_ETH_LwIP_\1.1.0\Project\Standalone\httpserveryMDK-ARM\Project.uvpraj

5 D:\becup'\Downloads\stm32f2x7_eth_lwip{1]\STM32F2x7_ETH_LwIP_\1.1.0\Project\Standalone\httpserver\MDK-ARM \Project.uvproj

6 Ch\Users\Mrope\Desktop\temn\5TM32F4icc_DSP_StdPeriph_Lib_V1.3.0\STM32F4w DSP_StdPeriph_Lib_V1.3.0'Project\STM3 2F4xx_StdPeriph_Templates\MDK-ARM\Project. uvproj
7 ChUsers\Mrope\Downloads'stm_start_proj\stm_start_projuearnstm.uvproj

B Ch\Users\Mrope\Downloads\STM32F4xx_DSP_StdPeriph_Lib_V1.3.005TM32F4xx_DSP_StdPeriph_Lib_V1.3.0\Project\STM32F4xx_StdPeriph_Templates\MDK-ARM\Project.uvproj

9 C\Users\Mrope\Downloads\stsw-stm32077\STM32e_StdPeriph_Lib_V1.3.0\Project\STM32L1xx_StdPeriph_Templates\MDK-ARM\Project. uvproj

10 C\Users'\Wrope\Downloads\stsw-stm32054 (1N STM32F10x_StdPeriph_Lib_v3.5.0\Project\STM32F10x_StdPeriph_Template' MDE-ARM\Project. uvpraj

stm32f4oc_tim.c 34
¥ stm32f4xx_usart.c LI
=] Project @Baaks | {3} Funct...| Oy Templ...| |4 |

Build Output

Build target 'Target 1°

linking...

Program Size: Code=3224 RO-data=424 RW-data=44 ZI-data=1636
", \first.axf" - 0 Errors, 0 Warning(s).

7|
Rebuild all target files [Target stopped. |[sT-Lin
f}l‘lw:nl @ @ 4, 3arpysku I @ & & 1-Paint | () 3 -Paint I a Skype™ - insaniaii | j BeskMAHHEIA — BNoK.... | @ Virope AHAPOHHMKOS -... "

3. CoxpansieM U3MEHEHHUs, 3aX0UM B BEPXHEM MEHIO BO BKJIaAKy Project u Haxxumaem Rebuild
all targer files. Eciu Bce mpaBuIIbHO cenanu, To IPOEKT JOJIKEH CKOMITHIINPOBAThCS 0€3 OLITHOOK.

| Build Output

compiling stm32f4xx wwdg.c...

linking...
Program S5ize: Code=3224 RO-data=424 RW-data=44 ZI-data=l&36

" Z“first.axf" - 0 Errors, 1 Warning(s).

1

4. Hy, Teneps camoe MHTEPECHOE B TOM YpOKE — IPOBEPHUTH Bce Ha mpakTuke. [ aToro 6epem
STM32F4-DISCOVERY wu nonkmouaem k USB. Ecnu gpaiisep ST-LINK emié ne ycranosiieH,
3TO HAJIO CeNaTh — CKAYMBaeM OTCIOJa IpaliBep LIS CBOCH OIEPAlMOHHOMN CHCTEMBI:
http://www.st.com/web/catalog/tools/FM146/CL1984/SC720/SS1450/PF251168?s_searchtype=
partnumber ¥ yCTaHaBITUBAEM €TO.

5. XKmem mpaBoit KHOTIKOM CJIeBa Ha Ha3BaHWE HaIIEro mpoekra u Beioupaem Option for target...
— Oyzem HacTpauBaTh MIPOTPaMMaTOpP U OTIIATUHK.



‘\Users\Wrops\Downloads\STM32F&oc_DSP_StdPeriph_Lib_V1.3.0\STM32F40oc_D5SP_StdPeriph_Lib_V1.3.0\Project\first\first.uvproj - pVisiond

Fife Edit View Project Flash Debug Peripherals Tools SVCS  Window Help
NS Hd| & 2@9 i = iz | B -Re @le v&E
& -] B et K BB e @

main.c mainh | [] stmsareoctmee | ] stm3zteech |

Project o X

stm32fdwaryp.c r

ﬁ Options for Target ‘Target Alt=F7

Add Mew Item to Group...
Add Existing Files to Group...
Add Group...

Remove Item

Manage Components...

Open File
Open List File

Open C\Users\Mrope\Downloads\STM32F4xx_DSP_StdPeriph_Lib_V1.3.005TM32F40c_DSP_StdPeriph_Lib_V1.3.0\Project\first\first. map

Rebuild all target files
Build target F7
Translate File

Stop build

Show Include File Dependencies

stm32fxx_fsme. o 23 GPIO WriteBit (GDIOD, GBIO Bin 12, Bit RESET)F
stm32f4x_gpio.c 24 delay (9999535%9):

stm32f4xx_hash.c 25 H

stm32f4xx_hash_mds.c 26 }

stm32f4ux_hash_shai.c 27 woid delay (uint32_t t)

stm32fdux_iZc.c 28 i
stm32f4xx_iwda.c 23
stm32f4o_ltde.c 30
stm32fd_pwr.c 31 H
stm32f4xx_rco.c 32
stm32f4x_rng.c 33
stm32fdux_ric.c 34
stm32f4xx_sai.c ﬂ

[E=] Project @Baoks | {} Funct...l []+Ten1pl...| 1 |

tt<t; tt++);

6. B oTkpeIBmIEMCS y)K€ 3HAKOMOM Ha MPOILIOM ypOKEe OKHE HaXMMaeM Ha BKiIanky Debug
(otnmagka). B mpaBo#i ctopoHe cTaBuM ranodky B mosie psgom ¢ USE: u BeiOupaem u3 crimcka ST-
LINK Debugger.

|E :\Users\Hrope\Downloads\STM32F00c_DSP_StdPeriph_| 1.3.0\STM32F40¢_DSP_stdPeriph_Lib_V1.3.0\Project \first\first.uvproj - pVisiond
File Edit View Project Flash Debug Peripherals Tools 5VCS  Window Help
Node s as(9 m ) ‘Av @ e Sa 4]
= ¥8 Torget ey
Project 2 x| main.c rB main.h rD stm32f40_fme.c rB stm32f400h r stm32f4nccyp.c r startup_stm32f40_41x66.5 r@ core_cmd.h r stm3
34 Target 1 | i ude "main.h"
= User 2
main.c 3 GPFIO InitTypeDef GPIC_InitStructure;
SIS 4
system_stm32f4xx.c 5 void delay (uint3Z_t tiz
H startup_stm32f40_41xxx.5 é W. Options for Target Target 1' x|
= 7 int in (void)
= 55‘: . e Device | Target | Output | Listing | User | C/Ce+ | Asm | Linker Debug | Utitties
stm32f4oc_ade.c E RCC_AHBlPeriphClock  (° lse Smulstor Settings |®J - | SY5ettings |
stm32f4xx_can.c 10 ™ Limit Speed to Real-Time
4] stm32fao_cre.c it /* Configure PG6 an
stm32fho_cryp.c i GPIO_TnitStructure.  [J)gad Application at Startup ¥ Run to main{) [¥ Load Application at Startup ™ Run to mainf)
stm32f4xx_cryp_aes.c alg) GPIO_InitStructure. Iniialization Fie Inialzation Fike
stm32fhex_cryp_des.c 14 GPIO InitStructure. :
stm32fdxx_cryp_tdes.c 15 GPIO InitStructuze. | J Edi | [ J Edit..
stm32f4ex_dac.c 16 GPIO InitStructure. T re e e
stm32f4x_dbgmeu.c 17 GPIO Init (GPIOD, &G
[#] stm32f4cx_demi.c 18 IV Breakpoirts [V Toalbox [V Breakpoints ¥ Toolbox
stm32f4xx_dma.c 18 while (1) ¥ Watch Windows & Performance Analyzer [ Watch Windows
stm32fe_dmazd.c 20 ¢ 1= My i o A e
stm32fboexti.c 21 GPIO WriteBit (GP
stm32fdo_flash.c 22 delay (999933):
stm32fa_fsme.c e GEIO Aritebic  (CHIEEEEE Farameter Diver DLL:  Parameter:
¥ =
[£] stm32fao_opio.c 24 I 2 [SARMCM3ELL [#1PU REMAP [SARMCH3 DL [1PU
stm32f4xx_hash.c 25 }
stm32f4xx_hash_mds5.c 26}
stm32f4x_hash_shal.c 27 woid delay (uint32_t
stm32fbo_iZe.c 28 { Dialog DLL: Parameter: Dialog DLL: Parameter:
stm3240_wdg.c i 239 [pcmoLL [pcma [Tcm.oLL [ecraa
stm32f4ix_ltde.c 30
4] stm32f4x_pwr.c 21t .Y
stm32f4x_rec.c 32 ,—I
stm32fdex_rng.c 33 oK Cancel | Defadts | Help
stm32fhex_rte.c 34
stm32fhor_sai.c =l
=] Project | @ Books | (¥ Funet...| Dy Tempr..| | 4] |
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7. Ilepexonum Ha Bkimanky Utilites, craBum ranouky B moJie Bozie mojst Use Target driver for flash
programming, B criucke BoiOMpaeM uro? [IpaBunbHo ST-Link Debbuger.

. Options for Target Target 1' A x|

Device | Tanget | Output | Listing | User | C,"'CHI Asm I Linker | Debug Ltilities |

—Canfigure Fiash Menu Command
¢ |se Tanget Driverfor Flash Programming [ Use Debug Driver

ST-Link Debugger j Settings | ¥ Update Target before Debugging

: | ULINKZ/ME Cortex Debugger EEEE—— :
int File: | Steliars ICDI o] e |
Signum Systems JTAGjet
J-LINK / J-Trace Cortex

€ Use BXem || INK Pro Cortex Debugger |
MNULnk Debugger

Command: | i| abs DA Debuager

e ST-Link Debugger

CMSIS-DAP Debugger
Fast Models Debugger

0K |  Cancel |  Defauits | Help

8. Kmem knomky Settings. 2Kmem kHoniky ADD u u3 cniucka Beioupaem STM32F4xx Flash 1M
— 3TO AIrOpUTM AJis nporpammupoBanus ¢u Hamero MK. XKmem knonky ADD. XKXmem OK u
BBIXOJIUM W3 HACTPOEK IPOEKTA.

|F_Optiops for Target Target 1™ %1
M
I = [ S S |
Debuc g
B Add Flash Programming Algorithm x|
Doy

| | Description I Flash Size I Device Type I Crigin Iﬂ
STM32F10x Med-density Flash 128k On-chip Flash MDK Core
STM3Z2F10x Low-density Flash 16k Onchip Flash MDK Core
— | STM32F10x High-density Flash 512k On-chip Flash MDK Core
Pro | STM32F 10 Connectivity Lin... 256k On-chip Flash MDK Core
[ STM32F10x M25P64 SP| FAa... am BEd. Flash SFI ~ MDK Core
STM32F10x Fash Options 168 On-chip Flash MDK Core
S | STM32F2x Fash ™ Onchip Flash MDK Core
STM32F2oc Flash Options 168 On-chip Flash MDK Core
STM32F2xx Flash OTP 5288 On-chip Flash ~ MDK Core
STM3ZF 3oc Fash 256k On-chip Flash MDK Core

STM32F 3oc Fash Options 168 On-chip Flash MDK Core el
STM32F&ce Flash m On-chip Flash ~ MDK Core
STM32F&oc 2MB Flash M On-chip Flash MDK Core
STM32F&oc Flash Options 168 On-chip Flash MDK Core
L | STM32F&cc Flash OTF 5288 On-chip Flash ~ MDK Core

STM32L15x Low Power Flash 128k On-chip Flash ~ MDK Core j

RNy 024 FLM
add | cancel |

0K | Omvera | anMEHMTbl

T T T T

9. Kmem CTRLAFS5, Tem cambIM 3allyckaeMm pexuM OTJIAJKU, NOMYyTHO mpouuBas Ham MK.
[Tocne Toro kak NponIMBKa 3aBEPIINIIACH, BBI IIONAIAETE B PEKUM OTIAAKH, )KkMeM F5, u ecimu Bce
C/IeTaJIi MTPaBUIIbHO, TO CBETO/IMO/ 3€JIEHEHbKHUI OyZleT MUraTh. Mory no3apaBuTh Bac ¢ NepBO
IIPOIIMBKOM, 3ammToi B MK.

Ha cnenyroiem ypoke Mbl I0ApOOHO PACCMOTPUM M U3YUYHUM KOJ| 3TOH IPOCTEHBKOM MPOrpaMMBbl,
4YTOOBI HA €r0 MpUMEpE MOHATh NPUHIUIBI padoTsl SPL.

Ecnu y Kor0o-TO 4TO-TO HE MOJYyYUIIOCH, TUIITUTE B KOMMEHTAPHIX, S pa30epyCh HHIUBHIYAIHHO
C Ka)XJIbIM BOIIPOCOM U, €CJIH MOTpeOyeTcsl, UCIPABIIIO PYKOBOICTBO.
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Yacme 2. Muzaem ceemoouodom (npodonxiceHue)

Opurunan crarbu: http://electro.luxmentis.ru/articles/27-stm32{4-eto-zhe-prosto-i-na-russkom-
jazyke-chast-2-migaem-svetodiodom-prodolzhenie.html

O TOM, KaK IMoMoprarb CBCTOAHOAOM, MbI ITHUCAJIM B npeﬂbmymeﬁ crathbe. B 3TO# cTarhbe MEI
pazbepeM MexaHu3M pabOThl U ucnosib3oBaHus SPL Ha mnpumepe Hamieil KOpPOTEHBKOM
ImporpaMmMbl MUT'aHHS CBETOANOAOM.

Jlist Havana, BKpaTIie s pacCKaxy, Kak padoraet u ycrpoeHa SPL. A yctpoeHa oHa 04€HB MPOCTO
— obpamienue k peructpam STM32 yxe HanrcaHo pazpadoTuynkamMu OMOIMOTEKH U MPEICTABICHO
B YIOOHOM /ISl M0JIb30BATENs BUJE 4epe3 CTPYKTYypbl U GyHKuuu. Te ¢ailibl, 4To HAa IEpPBOM
ypoke Bbl no0aBisuin B nanky SRC, kak pa3 coaepkar 3TH (yHKIUHU, KOTOpPbIE BaM HpPUIETCS
BBI3BIBATh Ul KOH(QUI'YpHUpOBaHUS U ucroib3oBaHus nepudepun STM32. B xopHeBoil namnke
oubnuoreku SPL ectb daitn “stm32f4xx dsp stdperiph lib um” ¢ omnwucanuem cTpykTyp U
GyHKIMM OMOINOTEKH € TOAPOOHBIMU IPUMEPAMHU — OH OyIeT HE0OX0JUM BaM s JajibHEeHIIero
M3YYEHHUS U MOHUMAaHMs BO3MOXHOCTEH OUOIMOTEKH.

B sTM32r40c_DSP_StdPeriph_Lib_V1.3.0

gv| . = Igor v 3arpyskm v STM32F4xx_DSP_StdPeriph_Lib_¥1.3.0 ~ STM32F4xx_D5P_StdPeriph_Lib_V1.3.0 ~

P

YnopaooudTe

|'_§Q OTkpeITe  *  OBWMA gocTyn v 3anMCcaTh HE ONTMYECKMIA AWcK.  HoBaA nanka

Wma = laTta MaMeHeHHA Tun Pazmep

[ MzBpaHHoe

4. 3arpyskm
B Paboumit cron
| HenasHue necTa

=3 BubnnoTerKH

, _htmresc
. Libraries
. Project

. Utilities

20.09.2014 1:54

20.07.2014 21:09
23.09.2014 23:03
20.07.2014 21:09

Manka c QainamI
Manka c hainamin
Manka c hainami

Manka c hafinami

EI MCD-ST Liberty SW License Agreement 2 07.11.2013 11:53 Adobe Acrobat Doc... 13 KB

? Podcasts

E Buaeo

3 JoKyMeHTEI
| Wzobpakerna
j My3kika

|| Release_Notes 15.11,2013 18:30 Firefox HTML Docu. .. 61KE

20.09.2013 19:499

F4sx_dsp_stdperiph_lib_um

CEOMMUMNMPOBaHHE. . .

HE [omalHas rpynna

1M KomnsroTep
&5 NoxansHeit avck (C:)

a Nokansrsin guae (D:)

ﬁ} CeTb

Wtak, HauHeM 110 YacTsAM pa3Ouparhb, YTO K€ MbI HAllMCAIM HA IPOLIIIOM YPOKE:

GPIO InitTypeDef GPIO InitStructure;

Te, KTO HETI0XO 3HAKOM C A3bIKOM C, HaBEpHOE, YK€ MOHSUIN, UTO 3TO - OOBSBIEHUE CTPYKTYPbI
c umeHeM GPIO _InitStructure (MoxHO yKa3aTs 1t000€ umsi). JlaHHas CTPYKTypa HaM HE00X01uMa
g koHpurypanuu GPIO (nopts! BBoga\BeiBoia) STM32.

RCC_AHBI1PeriphClockCmd(RCC_AHBI1Periph GPIOD, ENABLE) — pannHas ¢yHkuus
BKJIIOUAET TaKTUpOBaHME JUIsl nepudepuitHoro Moaynisi, B faHHoM ciydae, aiss GPIOD. Cpasy
x0uy 100aBuTh, uTo Yy ARM cBos dunocodusi, 1 He0OX0AMMO OTIETHHO BKIIOYATh TAKTUPOBAHUE
U KaXIOro Mepu(pepuiHOro MOJIYNs IMEpeja €ro HCHOJb30BaHHWEM, €CIU TAaKTHUPOBaHUE HE
BKJIIOUEHO, TO JJa)K€ HE CMOXETe ero CKOHUrypuposarb. [[is TOro, ytoObl M3y4HTbh, KaKue
napaMeTpel MOKHO IepelaBaTh B (YHKUMIO M 4YTO OHM 3HayaT — 3alycKaeMm
stm32f4xx_dsp_stdperiph lib_um:
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CneBa B OKHE coOAepKUMOE HaxoauMm BKIaaky Modules, 3arem, pa3BepHyB €€, HaxoIuM
STM32F4xx_StdPeriph Driver, nganee naxomum RCC — Tyr ecTb Bcs HHpOpManus Ui

yIpaBiieHUs] TAaKTUpOBaHKWEM Iipu romoutu SPL.

OTKpI)IBaeM BKJIAJKY Functions u HaxoJuM TaM OI'POMHO€ KOJIMYECTBO HCIOHATHBIX HaM

GyHKIU.
E? STM32F40x/41x /427 /437 4294390 DSP and Standard Peripherals Library
8 G =
Crpbims Haitma Hazan Brepen,

Q

OcTanoeuts  OGHOBWTE

A = Ei
WpwgpT Mevats MNapameTpel

Conepxarne IEKaaaTenb | I'Ioucgl MsBparHoe |

2] STM32F4le/41x/427/437/429/43%0c DSP 4 |

@ Related Pages

= () Modules
@ STM324¢3|_EVAL_FMC_NOR_Bxporte
@ STM24¢9]_EVAL_FMC_SDRAM_Prive
@ STM324¢|_EVAL_FMC_NOR_Bxporte
@ STM324¢31_EVAL_FMC_SDRAM_Expc
@ STM224¢5|_EVAL_FMC_SRAM_Privat:
& CMsis
R0} S TM32Fdoc_StdPeriph_Driver

@& L TDC_SYNC

@ LTDC_HSPolarity

@ LTDC_VSFolarity

@ LTDC_DEPolarity

@ LTDC_PCPolarity

@ LTDC_Reload

@ LTDC_Back_Color

@ LTDC_Position

@ LTDC_LIPosition

@ LTDC_CumentStatus

@ LTDC_ Intemupts

@ LTDC_Flag

@ LTDC_Pixelformat

@ LTDC_BlendingFactor1

@ LTDC_BlendingFactar?

@ LTDC_LAYER_Corfig

@ LTDC_colorkeying_Config

@ LTDC_CLUT Config

Main Page

STM32F40x/41x/427/437/4.

Related Pages

Modules Data Strucl

STM32F40x/41x/427/437/429/439xx DSP

@ misc
@ A0C Ll
& can
@ CRC
@ CRYP
@ DAC
@ DEGMCU
@ ncwi The STM32F40x/41x/427/437/429/439%x DSI
@ Dua standard device peripherals, for STM32F405:x
@ DMAzD Flash microcontrallers.
& XTI
@ rLask This library is a firmware package which conta
@ FiC 42730043 100429004 390040 1o peripherals.
@ Fsic allows any device to be used in the user applit
& GrID
g i This Library contains also the CMSIS DSP Sc
it SR _ILI based devices. The library is completely writte
< | L intrinsics. For mare details, please refer to Clv
ffl'l\«:xl @ 1 KomnbraTep | . STM32F4xx_DSP_Std... | @ G ‘ ColMansHan ceTh pas... | 1% AucneTdep sagas
1 1-Paint |
Haxomum B 3TOM  OTpOMHOM  CHHCKE HYXKHYHO HaM  (QyHKIuoo, a

RCC_AHBI1PeriphClockCmd u

OTKPBIBAEM.

HUMCHHO
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OTKpbIBa€M M BUJUM Ky4y ITapaMeTpPOB:

RCC_AHBPeriph,:

NewState,:

RCC_AHBI1Periph GPIOA: GPIOA clock
RCC_AHBI1Periph GPIOB: GPIOB clock
RCC_AHBI1Periph GPIOC: GPIOC clock
RCC_AHBI1Periph GPIOD: GPIOD clock
RCC_AHBI1Periph GPIOE: GPIOE clock
RCC_AHBI1Periph GPIOF: GPIOF clock
RCC_AHBI1Periph GPIOG: GPIOG clock
RCC_AHBI1Periph GPIOG: GPIOG clock
RCC_AHBI1Periph GPIOI: GPIOI clock

RCC _AHBI1Periph GPIOJ: GPIOJ clock (STM32F42xxx/43xxx
devices)

RCC_AHBI1Periph GPIOK: GPIOK clock (STM32F42xxx/43xxx
devices)

RCC_AHBI1Periph CRC: CRC clock
RCC_AHBI1Periph BKPSRAM: BKPSRAM interface clock

RCC_AHBI1Periph CCMDATARAMEN CCM data RAM interface
clock

RCC_AHBI1Periph DMAI1: DMAI clock
RCC_AHBI1Periph DMA2: DMA2 clock

RCC_AHBI1Periph DMA2D: DMA2D clock (STM32F429xx/439xx
devices)

RCC_AHBI1Periph ETH MAC: Ethernet MAC clock
RCC_AHBI1Periph ETH MAC Tx: Ethernet Transmission clock
RCC_AHBI1Periph ETH MAC Rx: Ethernet Reception clock
RCC _AHBI1Periph ETH MAC PTP: Ethernet PTP clock
RCC_AHBI1Periph OTG_HS: USB OTG HS clock
RCC_AHBI1Periph OTG_HS ULPI: USB OTG HS ULPI clock

ENABLE or DISABLE.

Kak Bbl nonsim, ¢pynkuust RCC_AHBI1PeriphClockCmd moseT npuHuMarh JBa napamerpa —
RCC_AHBPeriph u NewState. RCC_AHBPeriph — npuaumaer 3HaueHue u3 cnucka (BplOupaem
TOT NepuepuiiHbli MOIYNb, JJIi KOTOPOrO HAJI0 BKIIIOYUTH\BBIKIIOUHTH TaKTUPOBAHHUE), a
NewState — npuanmaet 3Hauenue 160 ENABLE, mu6o DISABLE, B 3aBUCUMOCTH OT TOTO, YTO
HY)KHO, BKJIFOYUTh WJIM BBIKJIIOYMTH TakTUpoBaHUE Ha BbIOpaHHbI Monayinbs (ENABLE —

BKJTFOYHTH).

Ecnu BaM 3ax04eTcst NOCMOTPETh BHYTPEHHOCTU (YHKLIMHU, TO HILleM CHU3Y cTpouky Definition at
line 1460 of file stm32f4xx_rcc.c. Knukaem Ha 1460 — 1 Bac mepenpasisioT K cCOpCy PyHKITUU.
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7 STM32F40x/41x/427/437/429/439xx DSP and Standard Peripherals Library .

8| | - = [X] [£] o £ = e
Crpbims Haitm Hasaa Brepen Octanosvie  OGhosnTs Homoii Wpnpt Mevars Dapametpsl
Conepxarie | Yicasaren | Moves | Wstparoe | void RCC_AHB1PeriphClockCmd ( uint32_t RCC_AHB1Periph,
= () Funclins = FunctionalState NewState
[ RCC_AdjustHSICal )
[E] RCC_AHB1PeriphResetCm Enables or disables the AHB1 peripheral clock.
[5] RCC_AHE2PeriphClockCme
[5] RCC_AHE2PeriphClockLPH Note: . - -
5] RCC_AHB2PerphResetCm After reset, the peripheral clock (used for registers read/write access) is disabled and the application software has to enable this clock before using it.
[£] RoC_AHB3PeriphClockCme
[5] RCC_AHE3PeriphClockLPH Parameters:
|51 RCC_AHB3PeriphResetCm: RCC_AHBPeriph,: specifig 81 peripheral to gates its clock. T1 aeter can be any combination of the following values:
[5] RCC_APB1PeriphClackCme
@ RCC_APB1PeriphClackLPh » RCC_AHB1Periph_GPIOA: GPIOA clock
e wi * RCCADIPenph_GPIOC: GPIOC diock
[5] RCC_APE2PeriphClockCme S — bt 2 oo
I8 FCE_APE2PerphOick. Pt - RECTAHBIpanbh-GPIOE: GHIOE dodk
2] RCC_APB2PerphResstCme + RCC_AHB1Periph_GPIOF: GPIOF clock
[£] Rce_BackupResetCmd + RCC_AHB1Periph_GPIOG: GPIOG clock
[£] Rec_Clearfiag + RCC_AHB1Periph_GPIOG: GPIOG clock
|51 RCC_Clearl TPendingBit * RCC_AHB1Periph_GPIOI: GPIOI clack
] REC_Clock SecuritySystem » RCC_AHB1Periph_GPIOJ: GPIOJ clock (STM32F42xxx/43xxx devices)
5] RCC_Deint + RCC_AHB1Periph_GPIOK: GPIOK clock (STM32F42xxx/43xxx devices)
P + RCC_AHB1Periph_CRC: CRC dock
5] RCC_GetCocksfreg + RCC_AHB1Periph_BKPSRAM: BKPSRAM interface clock
[£] RCC_GetFlagStatus « RCC_AHB1Periph_CCMDATARAMEN CCM data RAM interface clock
[5] RCC_GetITStatus * RCC_AHB1Periph_DMAL: DMAL clock
[5] RCC_GetSYSCLKSource * RCC_AHB1Periph_DMA2: DMAZ2 clock
[£] RCC_HCLKConfig + RCC_AHB1Periph_DMA2D: DMA2D clock (STM32F429xx/439xx devices)
[£] RCC_HSEConfig + RCC_AHB1Periph_ETH_MAC: Ethernet MAC dlock
g RCC_HSICmd s RCC_AHB1Periph_ETH_MAC_Tx: Ethernet Transmission clock
B HCC_\ZSCLKCunhg s RCC_AHB1Periph_ETH_MAC_Rx: Ethernet Reception clock
! e RCC_AHB1Periph_ETH_MAC_PTP: Ethernet PTP clock
[£] RCC_ITConfig + RCC_AHB1Periph_OTG_HS: USB OTG HS clock
% RCC_LSEConfig AHB1Periph_OTG_HS_ULPIL: USB OTG HS ULPL
RCC_LSICmd
% SEE-;‘E%%%EDWCDMQ NewsState,: new state of the spedified peripheral clock. This parameter can b§: ENABLE or DISABLE.
a onfig -
[£] RCC_MCO2Config
[5) Roc_PCLKICorfig Return values:
[5) RoC_PCLK2Config None
[5] RCC_PLLCmd
5] RCC_PLLCorrig Definition at lin{( 1460 Yf file stm32f4xx rec.c.
[8] Roc_PLLIZSCmd -
[5] Roc_PLLSAICmd = 2
5] RCC_PLLSAICorig References assert param, DISABLE. IS FUNCTIONAL STATE. IS RCC AHB1 CLOCK PERIPH, and RCC.
|8 RCC_RTCCLKCmd
[5] RCC_RTCCLKC onfig = Referenced by ADC Config(), AES128 Decryvpt DMA(), AES128 Encryvpt DMA(), Audio MAL Init(). CAN Config(). Codec GPIO Init(), DMA2D Config(
« EESSNeE 0 L'_I DMA Confisg ReadWord(). DMA Config WriteWord(). EXTILine0 Config(). EXTILinel3 15 Config(). FMC Config(). 2C Config(). I2S Config(). IOE16
TATIE CDIN O onfics TOT DAIA Bt TOAE TVTE O nfiefs TOT CDIO Canfics TN AT DI ooy TN 4T Sl T O TAC O
l."nvcx| & [0 1% KomnsioTep | 5TM32F4xx_DSP_Std. .. | 2 € @ Cowanshas et paa...l 158/ lucneTuep sanad Wi... | ‘4 The Bat! | (W] © Tom - Microsoft Wor... | [ STM32F40x/41x/4... C:\UsersWirops'D

&l 2-Paint

Takum o0pazoMm, Ha mpuMepe JaHHOW (QYHKUMH Bbl MOKETE HAWTH MHQOPMAIMIO MO JH000MH
bynakuuu, coaepxkamerics B SPL, mo mob6omy nepudepuitHoMy MOTYIIO.

GPIO InitStructure.GPIO Pin = GPIO Pin 12;

GPIO InitStructure.GPIO Mode = GPIO Mode OUT;

GPIO InitStructure.GPIO OType = GPIO OType PP;
GPIO InitStructure.GPIO Speed GPIO Speed 100MHz;
GPIO InitStructure.GPIO PubPd = GPIO PuPd NOPULL;
GPIO Init (GPIOD, &GPIO InitStructure);

Kax Bumute, 31ech MbI ucnionszyem st KoHpurypauuun GPIO cTpykTypy, KOTOPYIO OOBSIBHIN
panee. Jlns TOro, 4roOBl NMPUMEHUTH MapaMmeTphl, 3alUCaHHbIE B CTPYKTYpPY /AJs BBIBOJOB
HY)XHOTO nopTta, ucnosbiyercst ynkuust GPIO_Init(GPIOD, &GPIO _InitStructure).

JIJ'I?[ TOro, YTOOBI IMOCMOTPETh, KAKHME 3HAYCHHW A MOKHO 3allMChIBATh B IIOJIA CTPYKTYPBI U UTO OHU
OyayT o3HayaTh, oOpaiiaeMcsi cHoBa K Qaitiry stm32f4xx_dsp stdperiph lib_um:

OtkpsiBaeM Modules -> STM32F4xx_StdPeriph Driver -> GPIO -> Data Structures ->
GPIO_InitTypeDef.



14
CrpaBa B OTKpbIBIIEMCS HH(POPMALIMOHHOM OKHE HAXOJIUM CIEIYIOIUN OJIOK:

Data Fields

GPIOMode TypeDef = GPIO_Mode

GPIOOType_TypeDef | GPIO_OType

uint32_t GPIO_Pin

GPIOPuPd_TypeDef GPIO_PuPd

GPIOSpeed TypeDef | GPIO_Speed

DTO U ecTh BCE TOJISI TaHHBIX /7151 HacTpouku B cTpykTrype GPIO InitStructure.

Haxxumaem na GPIOMode_TypeDef u BuaMM CleayronIyto HHGOpPMAITHIO:

GPIO _Mode IN GPIO Input Mode

GPIO Mode OUT = GPIO Output Mode

GPIO Mode AF GPIO Alternate function Mode

GPIO Mode AN GPIO Analog Mode

371ech MepeyncieHbl BCe JOCTYMHbIE BapuaHThl ucnosb3oBanus GPIO B STM32 — 1o ecTh, HOXKa
MOXKET ObITh CKOH(UT'YpUPOBaHA KaK BBIXOJ, BXOJ, aHAJIOTOBBIM PEXUM, U KaK ajlbTepHATUBHAS
¢byHKIMS (B JaTalinTe B Ta0JIMLe HA3HAYEHHsI TMHOB MOYKHO YBUJIETh aJIbTEPHATUBHbIE (DYHKIIUN
JUIS KaXKJI0M HOXKKH).

[Togo6HBIM cr1OCOOOM HAMIUTE ONMMCAHUE JUIS KXKJI0TO MOJI B JAHHOM CTPYKTYpE U TIIATEIbHO
pa3zbepurech ¢ MX 3HAUE€HUEM, U TaK, B JaJbHEWIIEM, MOCTYNAaWTe C KaXJOH CTPYKTypod U
(GyHKIMEH, KOTOpyIo HaiijieTe B OMOIMOTEKH, M KOTOpasi BaM MOHAA00UTCA. DTO HEOOXOAUMO AJIst
MaKCHUMaJIbHOTO MOHUMaHUs Bo3MoxkHOocTel SPL. Ecnu ecTh TpyIHOCTH C IOHUMAaHUEM KaKUX-
100 MOJIeH, CTPYKTYp WM 3HAYEHUH (PYHKIMNA — MULIUTE TYT, B KOMMEHTapUsAX, U Mbl OTBETUM
Ha Ballli BOIIPOCHI.

GPIO_WriteBit(GPIOD, GPIO Pin 12, Bit SET); — cobcTBeHHO 3Ta (DyHKIIMSI yCTaHABIUBAET
(WK, B 3aBUCHUMOCTHU OT IOCJIEHETO MapameTpa, cOpachiBaeT) HykHbIM OuT B Hy:)kHOM GPIO.
Omnucanne MOXHO HaliTH Tak ke B stm32f4xx dsp stdperiph lib um -> Modules ->
STM32F4xx_StdPeriph Driver -> GPIO -> Functions, Tak *xe, kak u apyrux ¢ysakuuii GPIO,
KOTOpbIE MOTYT OBITH I0JIE3HBI, IO3TOMY, COBETYIO IOCKOHAIbHO U3yYUTh UX BCE.

CoOcTBEeHHO, Tpenjarar0 BalleMy BHHUMAHHIO HEOOJBINOE JOMallHee 3aJlaHue — 10 CCHUIKE
Kayaem CXEeMY STM32F4-DISCOVERY: http://www.st.com/st-web-
ui/static/active/en/resource/technical/layouts _and diagrams/schematic_pack/stm32f4discovery s
ch.zip — umem Ha cxeme 4 cBeToAMOa, TOCTYIHbBIE Ui UCIIOJIb30BAHUS, U pealu3yeM Ha HHX
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6CFYHII/IC OTHH. 3a)IaHI/IC AOCTAaTOYHO IIPOCTOC, HO HUMCECT HECKOJIBKO PAa3sHbIC BapUAHTLI
pcainsanuu, Mo3ToMYy, mpeajiararo MuCaTb BapuaHTbl B KOMMCHTApHIX.

LED4

LED3

LED3

LED#&

PD12

PD13

PD14

PD135

LD4
s Green f’/f
By XL 1 H 2
510
LD3
Orange f‘f,.f
PD13 Rgg 1 2 |
680
LD5
Red /0
FDi14 R4l 1 H 2 I
680
LD6
oy B s
¥ v
My A i 2
680

LEDs

L

Ha cnenyroniem ypoke pazoepeM OJMH U3 CaMbIX BaKHBIX aCIIEKTOB B ITIOOOM MUKPOKOHTPOJLIEPE
WIH TIPOLECCOpe — 3TO OTiajaKa. be3 He€ HEeBO3MOXKHO HAIlMCAHUE HUKAKOM CKOJBKO-HUOYIb
CJIO’KHOM IPOTIPAMMBI.
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Yacme 3. [lepsoe 3Hakomcmao ¢ omaaokoli

Opurunan crarbu: http://electro.luxmentis.ru/articles/28-stm32{4-eto-zhe-prosto-i-na-russkom-
jazyke-chast-3-pervoe-znakomstvo-s-otladkoi.html

Tenepb HacTano BpeMsl MOTOBOPUTH O TAKOW IMOJIE3HOW BEUIM Kak oTiaaka. Eciu Bbl yxke He
HOBUYOK B HAIlMCAaHUM KOJAa M PabOThl C MHUKPOKOHTPOJUIEpAMH, TO JAHHBIA YPOK MOKHO
MPOIMYCTUTDh — CKOpPEE BCEro, HE HaifieTe HU4Yero B HEM HoBoro. Ha manHoM ypoke s mocraparoch
MMO3HAKOMUTH BaC C HAa4YaJIbHBIMH TMPUHIIAIIAMH OTJIAJKHU BAaIlErO MPWJIOKEHUS TPH MOMOIIN
unrepgerica JTAG/SWD mns muxkpoxortposuiepo STM32. KonedHo, B paMKkax OJHOTO ypoka
HEBO3MOJKHO TMOJHOCTHIO OXBAaTUTh BCE BO3MOKHOCTH TAKOTO MOITHOTO MHCTPYMEHTA, IIO3TOMY,
Ha MOCJIEIYIOIUX ypoKax OyJeM MOCTENEeHHO, IO Mepe HEOOX0AUMOCTH, OCBauBaTh Pa3IMYHbIE
BO3MOXKHOCTH M CPEACTBA ISl OTJAJKW BaIIero MpOTPaMMHOIO Koja U (DYHKIIMOHMPOBAHUS
YCTpOMCTBA.

[Ipucrynum:

3amycTuTe yXKe CO3JaHHbIM Ha MPOLUIBIX YPOKaX MPOEKT MHUraHusi cBeroauoioM B cpene Keil
uVision.

[oaxmounte STM32F4Discovery k USB kommbrorepa. (mopa3ymMeBaeTcsi, YTO Bbl BBIMOJIHSIIN
BCE IPENbIAYILNE YPOKH, U Y BaC YCTaHOBJIEHBI HEOOXOJUMbIE ApaiiBepa, U HACTPOEH MPOEKT IS
OTJIAJIKK C ucmojb3oBanreM ST-Link).

Haxmure CTRLAFS u Bbl yBuAMTE, KaK Ball CKOMIMWJIMPOBAHHBIA KOJ 3aJIMBAETCS BO (PIdIi
MUKpPOKOHTpoJUlepa (Za, OTiajJka B JaHHOM CJIydae MOXET BBICTYNaTb CHHOHUMOM
nporpammupoBanusi MK), u Bbl nepexoaute B pexxuM oTiIagku. OCTaHOBUTECh U PACCMOTPUTE
BHUMATENBHO, YTO BBl BUJIUTE B 3TOM PEXKUME.

|E| C\Users\Hrops\Downloads\STM32Fhoc_DSP_StdPeriph_Lib_V1.3.0\5TM32F&oc_DSP_StdPeriph_Lib_V1.3.0\Project\first\firstuvproj - pVisiond
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

3 ™ EiE ) e @e Se[EF] A
2 BEE:EIO-3-8-3-F- x|
= — e
. IC Init(GPIOD, &GPIC InitStructure);
l xoaaaézsa 450N LDR r0, [pc, #48] : R0x0B000288
h—._ .

2| stm32f4w_cryp.c r startup_stm32f:

B core_cmd.h r stm32fdu

MpeacTaenexdue
3 GPICO_InitTypeDef GPIO Init3t tare; BaLWEro NPHAOKEHHWA B

4 TOM BHAOE B KOTOPOE
5 vold delay (uint32_t t): HHOMKK ynpaeneHua ero npeepawaer

i _ » s XOA0M BbINOAHEHHA HOMOWAATOP - Ha

T int main (veoid) npUAGKEHNA accemﬁnepe.

8 {

] RCC_AHB1PeriphClockCmd (RCC_AHBIPeriph GPIOD, ENAELE);

1 /* Configureres el 58 in cutput pushpull mode */
2  GPIO InitStructure.GPIO Pin = Cr e
3 GPIO InitStructure.GPFIO Mode = GPIO Mode OUT; ST Peructpol
- Banked 4 GPIC InitStructure.GPIO OIvpe = GPIO_CTIvype_ PP; MUKPOKOHTPOANEPA

GPIC InitStructure.GPFIO Speed = GPIOﬁSpeed:lOOH_'-lz;
[ GPIC InicStructure.GPIO_PuPd = GPIC_PuPd NOPULL:
GPIC Init (GPIOD, &GPIC InitStructure) ;|

- System
Intemal
- Mode Thre: P
-~ Privilege Privil¢
- Stack M5P
- States 0

- Sag 0.000

it while (1)
20 {

21 GPIC WriteBit (GPIOD, GPIO_Pin 12, Bit_ 3ET):
22 delay 98);

GPIC WriteBit (GPICD, GPIC Pin 12, Bit RES

Watch - ciofia momHo
MOMELLETE AN1A
MOHUTOPHHIE
nepemMeHHble,
CTPYKTYPbI, MACCHBbI 1

ame Value Type

Q /,
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Haunem no nopsiaxy. KHonku ynpaBieHUs: XOA0M BBIIOJHEHHS PUIIOKEHHUS] — OCHOBHOM Balll
MHCTPYMEHT BO BpEMs OTJIAJKH, MOXKaIyi, eAMHCTBEHHbIH HHCTPYMEHT, 0€3 KOTOPOTO HEJb3s
o0oiiTuch. Pacckaxy o ka0l kHomke, HaunHas ¢ JieBoi RST — Tyt Bce npocrto, npu Haxkatuu
Ha 3Ty KHOIKY MHUKpPOKOHTpPOJUIEp cOpachlBacTCsi B HauyalbHOE COCTOSHHE, U Bbl MOXKETE
3aIyCTUTh IporpaMmy 3aHoBo. Crenyromas kHonka RUN — 3anmyckaer BbINIOJIHEHHE TPOIPAMMBI.
Hanee ¢ kpectukom kHomka STOP — ocranaBnuBaer BbinojHeHHe mnporpamMmbl. STEP —
BBIIIOJIHATH POTpaMMy 110 0HOU cTpouke Bauiero kojga. STEP OVER — BbINOJHATE 10 GyHKIUN
(ne nuckperusupys anroput™ ¢yHkuuu). STEP OUT — BbINOIHUTH ydacTOK KOJAA JO KOHIIA
(GyHKIMH, B KOTOPOM HaxoauTech B HacTosiee BpeMsa. Run to Cursor line — TyT, 1ymato, HOHsUIH,
YTO TIporpamMma OyJIeT BBITIOJHATHCS O TOW JIMHUH, Ha KOTOPOM YCTaHOBJIEH Kypcop. S aymaro,
YTO Bbl NOHSUIM, YTO MO’KETE BBIMOJIHATH KO/ Balllell IpOrpaMMBbl JIFOOBIMH KyCOUKaM, Kak OyaeT
ya00HO /is Bamied 1enu. Ternepp peKOMEHAYI0 BaM TMOMpOOOBaTh pa3Hble KOMOWHAIIMM STHUX
KHOIIOK JUIsl TOTO, YTOOBI MOHATH, KaK 3TO pabOTaeT Ha MPAKTUKE MPHU OTJAIKE HE CJIO0XKHOIO
BAIIETO MPUIIOKEHUS.

Cpa3zy 1mojJ KHONKaMU YOpPaBJIEHUS Bbl MOXET€ YBUIETb O00NacTb C pPErucTpaMu
MHUKPOKOHTPOJJIEpA W IMOCMOTPETH HUX COCTOSAHHC. B OKHE, T'IC KOJ MPEACTAaBJICH B BH/C
aCCGM6J'ICpHI>IX KOMaH/I, MOXXHO TaK K€ Ha6J'IIO)IaTI) XO/J BBIINIOJTHCHUA MTPOrpaMmabl, TOJIBKO ES
JETaTbHO — OYEHBb MOIIHBIA HHCTPYMEHT JUIS IIOMCKA HETMOJIAI0K, 0COOCHHO B TOM CiIy4ae, KOr/ia
BCE OCTaJlbHBIE cpejacTBa He momorim))) Hy u B camoM HuU3y pacnonaraercs oomacte Watch,
KOTOpas CIYXUT 11 MOHUTOPUHIA COCTOAHUA U UBMCHCHUA IEPEMEHHBIX U ITPOYCTO q)opMaTa
COJCpIKaHM BalluX JaHHBIX.

|§| C:\Users\Hrops\Downloads\STM32Fhoc_DSP_stdPeriph_Lib_V1.3.0\5TM32F40c_DSP_stdPeriph_Lib_V1.3.0\Project\first\first.uvproj -
File Edit View Project Flash Debug Peripherals Tools SVCS  Window Help

=11, S ™ == ] -Re @ e ¢
X EO vrdn | TRERE:ED-R-8-3-0- x-
|Registers a x||Disassemny
Register I V. I 2T delay (9993233);
oc 0x08000268 4808 LDR rd, [pc, #32] ; @0x0B80002BC
- 0x0800026L FTFFFFDD BL.W delay (0x08000228)
Rl 0. |(Led
Ei E- stm324oc_gpio.c  [#] mainc | mainh | [ stm3ziefmee | [ stm32iech | [£] stmdzrec
o R I}: 11 /* Configure PG6 and PGB in output pushpull mode */f
T 0. 1z GPIO InitStructure.GPIO FPin = GPIC Pin 12;
- RE 0. 13 GPIO InitStructure.GPI0 Mode = GPIO Mode OUI:
- R7 0. 14 GPIC InitStructure.GPFIO OType = GPFIO OTIvpe FP;
-~ RE 0. 1s GPICO InitStructure.GPI0O 5j GPFIO InitStructure.GPI0O OType = 0x00
---RY 0 1& GPIO InitStructure.GPFI0O FuPd = GPIO PuPd NOFULL;
-~ R10 0 17 GPIO Init (GPFIOD, &GPIO InitStructure):
18
~R11 0.
~R12 0. 19 while (1)
[ 20 i
0.
D, GPIC Pin 12, Bit S5ET):
- e e —— Sl i
e cpTo Hoiionic WE[BHHOHHW
b 0 GPIO _WriteBit (GPIOD, GEIQ Do ces .

el ™

frnl
)

- Banked
System

- Intemal

m-E
(S Ny )

27 wvoid delay (uint3Z_t t)
28 {

=

MecTo BenonHeHnA

21T L=y

30 for (tt = 0:; TE<L: tEiE): anropuTma

She=3AH
N

- FPU o

=] Project == Registers r 1]

BpaKnouHTHI — 3TO TOYKM OCTAaHOBA BBHITIOJIHEHUS KOJIA, UX MOKHO CTaBUTH B JIFOOOM MECTE Ballen
MPOTpaMMBbI, JUIsl 3TOTO JOCTAaTOYHO Ha)XaTh IMPaBOW KHOMKOW B cepylo 00JacTh cleBa OT
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HyMepaluu CTPOK, IOBTOPHOE HA)KaTHE Ha OPEKIIOMHT €ro OTMEHUT. MaKCcHMaIbHOE KOJIMYECTBO
OpEKIIOMHTOB 3aBHCHUT OT BO3MOKHOCTEW BAIEero OTJaJA4uKa, KaK MPaBUJIO, YEM JOPOXKE Ball
OTJIAUUK, T€M OoJibllIe BO3MOKHO IIOCTaBUTh OpemnmouMHTOB. S| mpennararo BaM HpPOBECTU
HECKOJIbKO JKCIEPUMEHTOB C YCTAaHOBKOW OpPEKIOMHTOB B pa3HbIX YACTSAX MPOTpamMMbl U
OHAOII0aTh BBIIIOJIHEHUE, MPU 3TOM HCHOJB3Ysl KHOIKHU YIPAaBJICHUSI XOJIOM BBIIIOJHEHUS
IIPOTrpaMMBI.

Ha »Tom Ham MUHM ypOK MOXHO CUMTATh 3aBEPIICHHBIM. BBIX0/1 U3 COCTOSHHS OTJIAJIKH TaKOU
ke, kak u Bxog — CTRLA+FS.

Ha CICAYIOIEM YPOKEC IIO3HAKOMHMCA C 00s3aTEIIbHEIM DJIEMEHTOM IMOCTPOCHUA CHCTEM
PCAIBHOI0 BpEMEHU — MMPEPBIBAHUAMMU.

Ilo Bcem 3aMCYaHUAM, BOIIpOCaM U NPCIIJIOKCHUAM I10 MaTCpUualy — IMUIIUTEC B KOMMCHTApUAX.
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Yacme 4. [pepbisaHua

Opurunan crarbu: http://electro.luxmentis.ru/articles/29-stm32{4-eto-zhe-prosto-i-na-russkom-
jazyke-chast-4-preryvanija.html

W tak, HaKOHEN-TO IpepbIBaHMsl, Kyaa ke 0e3 Hux... [la, Ha caMoM Jerne, Heb3sl HOCTPOUTh HU
OJIHOTO CEphE3HOT0 YCTPONCTBAa HA MUKPOKOHTPOJIIEPAX, HE BIIa/Ies CUCTEMOM MTpephIBaHUM, TeM
6onee, y STM32 B rutane npepblBaHUN BbIOOP OM Kak MIKPOK — 3a0yapTe npo 16 mpepbiBaHuH,
noctynHbix B MK AVR. ¥V STM32 cucrema npepbiBanuii coctouT u3 240 maaBHO HaCTpauBaeMbIX
IIPEPBIBAHUM C BO3MOKHOCTBIO TMHAMUYECKOTO PETYJINPOBAHUS IIPUOPUTETA MPEPBIBAHUMN U 15
JOTIOTHUTEIbHBIX MJIM CHCTEMHBIX IPEpPBhIBaHUM, KOTOpble OOCIY)KMBAIOT pa3nyHbIC
UCKJIIOYEHMSI U CUTYalluU, BbI3BaHHBIE B pe3yabpTaTe padoThl siapa MK. Ctout 3amMeTuTh, 4T0 BXO
B [IpephIBaHMs 3aHUMAET Bcero 11 TakToB, IpH TOM, YTO EPEXO]] U3 OJJHOTO MpEephIBaHUS 3aiiMeT
y IIpoLeccopa Bcero 6 TakToB.

Hy, Ha camom gerne, 310 Bce Teopws, JMpUKaA W Mpodas Majo3Havamias nHdopmanus.))) Hamgo
IIaBHO IIEPEXOANUTH K Hp&KTH‘ICCKOﬁ qacTu.

Jisa ynpaBnenus u KoHTposist mpepbiBaHuid B STM32 ects Moayns NVIC (Kontposep
BJIOXKCHHBIX BEKTOPU3UPOBAHHBIX MPEPBIBAHMI), M, €CITH Bbl BHUMATEIHLHO U3YyUHIIN YCTPOHCTBO
SPL, To, HaBepHOE, 3aMETUIIU TaM CTPYKTYpbI U pyHK1MH, cBsizaHHbIe ¢ NVIC. Ha nanHoM ypoke
MbI MOJUGUIMPYEM Hally IPOrpaMMy Tak, YTOOBI YK€ BTOPOIl CBETOJIMO] MHIrajl 10 HaXKaTHIO
KHOTIKH, HO HE Yepe3 CTaHJAPTHBIA OMPOC KHOTIKH, & IPH MOMOIIX BHEITHUX MPEPHIBAHHH.

[Ipucrynum:

OTKpoeM Hall IPOEKT, /i€ Mbl MUTaJIH CBETOAHOJIOM. TaK yX IOBEJIOCH, YTO ITOT MPOEKT OyeT
C HaMH Ha MPOTSHKEHUH BCEX JIA0OPATOPHBIX pabOT TEPIIETh HAIIM C BaAMU U3/€BaTEbCTBA.

Cxonupyem (baits stm32f4xx.c u stm32f4xx.h u3 ManKu
STM32F4xx DSP_StdPeriph Lib V1.3.0\Project\STM32F4xx StdPeriph Templates, B manky
co ceouM npoektoM. [loGaBum ¢aiin stm32f4xx.c B manky User CTpyKTyphl Balllero MpOeKTa B
cpene Keil.

OTtkpoeM 3ToT (haitst yist peTaKTUPOBAHUS U 3aMEHUM BCE COACPKUMOE B HEM Ha

#include "stm32f4xx it.h"
#include "main.h"

void NMI Handler (void)
{
}

void HardFault Handler (void)
{

while (1)

{

}

void MemManage Handler (void)
{

while (1)

{

}
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void BusFault Handler (void)

{
while (1)

{
}

void UsageFault Handler (void)

{
while (1)

{
}

void SVC Handler (void)
{
}

void DebugMon Handler (void)
{
}

void PendSV_Handler (void)

{
}

void SysTick Handler (void)
{
}

W, cooTBeTcTBEHHO, cOXpaHUM OJTOT ¢ai. B Hero ™Mbl Oyaem mnomemars 00pabOTUMKH
npepbiBaHui. [l T€X, KTO MPUBBIK MMCATh BCE B Main.c, MOT'Y cKa3aTh, YTO 3TO IJI0Xast IPaKTHKa
— IUIOXO CTPYKTYPUPOBAHHBIN TEKCT IPOrpaMMbl MEIIAET BOCIPUSATHUIO €r0 U IOHUMAaHUIO, U ITPU
KaKOM-JIMOO MPUIMYHO CJIOKHOM MPOEKTE Bbl PUCKYETE CHIIbHO 3aIyTaThCsl.

4.Bo3BpamiaeMcs B main.c u 100aBisieM cieayromue GparMeHThl Koja:

Tam, r1e OOBSIBISIIN CTPYKTYPY

EXTI InitTypeDef EXTI InitStructure;
NVIC InitTypeDef NVIC InitStructure;
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Not Fitted .
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Cpazy nocie KoH(pUTypaIriyi HOXKKH JIJISI MUTAHUSI CBETOIMOI0OM JOOABIIIEM KOH(MUTYpAIUIO TS
HOKH, K KOTOPOU MOJKITI0YEHA KHOTKA U, KOTopasi OyJeT coo0IaTh HaM CUTHAI JUIsl 3aITyCcKa

RCC_APB2PeriphClockad(RCC_APBZPeriph_SYSCFG, ENABLE) ;

GPIO InitStructure.GPIO Mode = GPIO Mode IN;

GPIO InitStructure.GPIO PuPd = GPIO PuPd NOPULL;

GPIO InitStructure.GPIO Pin = GPIO _Pin O0;

GPIO Init (GPIOA, &GPIO InitStructure);
SYSCFG_EXTILineConfig (EXTI PortSourceGPIOA, EXTI PinSourceO);

Hy u cnenyer ckoHburypupoBaTh €€ 0JJHy HOXKKY JUIsl paboThI ¢ em1€ OJIHUM CBETOIUOJIOM, JUIs
3TOrO HILEM Y ce0sl B IPOrpaMMe CIEIYIOUIYI0 CTPOUKY

GPIO InitStructure.GPIO Pin = GPIO Pin 12;

u mensieM e€ Ha GPIO_InitStructure. GPIO Pin = GPIO Pin 12 | GPIO Pin 13; — HOXKH cO
CBETOJIMO/IaMHU BCE Ha OJJHOM IOPTY, IO3TOMY CKOH(GUTYpUPYEM Cpa3y JIBE.
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N uyTh HIKE 100aBIIsIEM cCaMOE€ HHTEPECHOE - ATO KOH(UTYpAIHIO CaMOTO MPEPhIBAHUS:

EXTI InitStructure.EXTI Line = EXTI LineO;

EXTI InitStructure.EXTI Mode = EXTI Mode Interrupt;

EXTI InitStructure.EXTI Trigger = EXTI Trigger Rising;

EXTI InitStructure.EXTI LineCmd = ENABLE;

EXTI Init (&EXTI InitStructure); //KoHQuIypupyeM MOLYJE BHENHMX [IPEPBBAaHMI

NVIC InitStructure.NVIC IRQChannel = EXTIO IROn;

NVIC InitStructure.NVIC IRQChannelPreemptionPriority = OxOF;

NVIC InitStructure.NVIC IRQChannelSubPriority = O0xO0F;
NVIC_InitStructure.NVIC_IRQChannelCmd = ENABLE;

NVIC Init (&NVIC InitStructure); //Kompurypupyem NVIC — yxaseBaeM KaKOM KaHAaJ
//NpepeBanmii, NPUOPUTETE, HY M BEKJIOUYAeM BCE 570 “Becesbe”

C xondwuryparueit Bpoje 3aKOHYUIN — KOMY UYTO HE MOHSATHO WJIM XOTHTE pa3o0paThCsi CO BCEMHU
napamerpamu, To 3aristHuTe B (paitn momomu ot SPL, ecnu, maxe, Tam OyneT HE MOHATHO, TO
MUIIKATE BOMIPOCH B KOMMEHTAPHSX.

5. OrtkpbiBaeM Qaitn stm32f4xx _it.c — Kak pa3 TOT Qaiisl, KOTOPbII Mbl HEJABHO CKOITMPOBAJIH U,
B KOTOPOM OyIyT *KUTh 0OpaOOTUUKH MTPEPhIBAHUM.

6. Jlob6asnseMm ¢pynkiuo oOpadboTurka BHEIIHUX npepbiBaHuil 11 muHuu EXTI LineO

void EXTIO IRQHandler (void)
{
}

Orta (yHKIUSA OyJeT BbI3bIBAThCS BCIKUI pa3, Koraa cpabarbiBaeT BHelHee npepriBanue EXTIO
— B HaIlIeM CJIy4ae [0 Ha)KaTUIO0 KHOIKH.

7.  Tenepb Uil MOJHOTO CYACThsI HEOOXOAUMO J100aBUTH B 3Ty (DYHKLHIO KOJ, UTOOBI MOXHO
ObLIO 3aKUTaTh CBETOAUO/;

GPIO ToggleBits (GPIOD, GPIO Pin 13); //Bymem muraTe OpyIrwuM CIOCO60M) )
EXTI ClearITPendingBit (EXTI LineO); //cOpacemaem @rar HpeprBaHuT

8. [Tocrapaiitech camu o0OpaboTaTh apede3r KOHTAKTOB, YTOOBI 3a)KUTAJICS CBETOJUO/T
CTaOMIIBHO.

Hy Bcé, koMmnunupyem, 3amirBaeM, CMOTPUM Kak paboTaer.
B cnenyromieit cratbe HOrOBOPUM O TaliMepax.

Ecou Y BaC BO3HHUKIIM BOIIPOCHI, 3aMCUYaHUA WIH MPECAJIOKCHUA — IMUIIHUTC B KOMMCHTAapHAX, g4 C
YAOBOJILCTBUEM Ha HUX OTBCYY.



