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OnepaumoHHaa cuctema Linux noHpaBuaacb MHE C MOMEHTA MepBOro ¢ Hel 3HakomcTea. Ecnu He
owwnbatocb, 310 b6bin ancTpmbytme ALTLinux. B Te BpemeHa cambiM HenpuATHbIM OblIO TO, YTO He
Nno/sly4asiocb MoAKAOYEeHWEe K npoBanaepy Ana Bbixoda B MHTepHeT. MNo3xke, ncnonbsya ASPLinux, s
HAy4MACA, BHaYa e KPMBO-KOCO, HO 3aTeM ropaszo Ay4lle BbIXxoauTb B IHTEpHET.

Bblio Bpems, Korga Bce gucTpmbyTmBbl Linux gpyuam mexay coboit u ¢ Windows. B To Bpems y meHs
Ha KomnbtoTepe 6blN10 HECKONIbKO pasHbiXx AUCTPMOYTMBOB. BblO MHTEPECHO WX CpaBHWBATb, 6blO
nosie3HO peLlaTb Kakue-To Npobiembl, yCTpaHEHME KOTOPbIX C YbeW-TO NEFKON PYKM CTaaM HasblBaTb
«TaHUaMu ¢ By6HOM».

Ho 3atem npu ycTaHOBKe HOBOW Bepcumn AncTpubyTMBa Linux, a, K COXaneHuto, He Bceraa noay4anocb
obHOBNEHWE CTapoli BepcuMW, MPUXOOUNOCL BPYYHYIO «MNPOMUCLIBATb»  Y¥Ke YCTaHOB/IEHHbIE
AMcTpubyTMBbl. Bosfee TOro, HacTano Bpemda, Korda ana obHosnenHns Windows npuxoamnoch
BoccTaHaBAnBaTb MBR, 6e3 yero o6HOBMEHWE He yCTaHaBAMBANOCh. A nocaeHee, YTO MeHS HenpUATHO
nopasuao — 3TO TO, YTO MPU o4vepeaHOoM nonbiTke O0bHOBUTL AMCTpMbYyTMB Fedora, A CTONIKHY/CA C
HeobX0AMMOCTbIO 3aHMMATbCA NEePecTPOMKON KECTKOro AMCKa. 3aHATUE, CKaXkem, Ha nobutena. C Tex
nop A He yctaHasaAuBan Linux Ha cBOM KomnbioTep. Bbina u elwé ogHa NpuYMHa — B KAKOM-TO MOMEHT
rocyapcTBoO pelnaio NepeBecTy LWKO/bl Ha OnepauuoHHyto cuctemy Linux. B aTom ciydae HuKaKol
pacckas npo Linux He 6bia 6bl AMWHKUM. HO, Kak 1 MHOTUE pelleHna, 3To BbICTPO 3aBA0, U ceiluac aaxe
TPYAHO CKa3aTb, Kak 06CTOAT Aena ¢ 3TUM, Hanpumep, B LIKOJaX.

BmecTe ¢ Tem, MOKeT BbITb, BMIPOYEeM, N He BMeCTe, MeHsi MHTepecyeT TO, Kak 0B6CTOAT Aena c 3To
ornepauMoHHOMN CUCTEMOM, MHTEPECYET, HACKOJIbKO MOXHO AenaTb TO, YEM A ceilyac 3aHMMmatoch, B Linux.
[06aBNN K 3TOMY KenaHuio U TOT (GaKT, YTO aMepPUKaHCKME CEKPEeTHble CAYXDBbl He ¥KenawT MeHATb
cepsepa Ha HOBble — MOKa OHW OTCKAaHMPYIOT TBOM KOMMbIOTEP MNOC/AE €ro BKAYEHWUA, HUKAKOro
TEPMeHns He XBaTuT...

Bes3 KenaHus ycTaHaBAMBATb HA KOMMbIOTEP, HO C XesaHUem «rnonpoboBaTb», A PeLMa UCMO/b30BaTb
BMPTYaNbHYIO MalLMHY, Ha KOTOPOM YCTaHOBWUA AUCTpMBYTMB Linux. BHadane, npaBaa, He CNOXKMAOCH
yTo-TO CO cTapoi Bepcueit VirtualBox ot Oracle, HO 3amMeHa €€ Ha HOBYIO BEPCUIO pellMaa 3TO
HegopasymeHue. [nA ycTaHOBKM s Bblbpan oTevyecTBeHHbI aucTpubytme ROSA. CospaBsas
onepaLMoHHY0 CUCTEMY Ha BUPTYanbHoM mawunHe ana ROSA, cneayet BbibpaTh 1.4 [6aiT onepaTMBHOM
namsaTu (Mnm 6onblie, ecIn ecTb BOSMOXKHOCTb) 1 20 F6aliT (Mnn 6onblue, ecnn ecTb BO3MOXKHOCTL) Ann
BMPTYaNbHOrO }KECTKOrO AMCKa.

Kak u nwobas onepaumoHHana cuctema, ROSA ycTtaHaBauBaeTcs A0BOMbHO gonro. lNocne nepsbix
HacTpoek, rae BblbMpaeTcs psag, NapameTpoB, BUPTYasibHasA MalIMHA OCYLWECTBAAET YCTAHOBKY
nporpammHoro obecneyeHus. A He NPoboBan YCTaHOBKY 3TON OMEpPaUMOHHOM CUCTEMbI HA peasibHbIN
pasgen »KECTKOro AMCKa, He MCKYAlo, YTO B TAaKOM C/lyvae YCTAaHOBKA MOMKET BbIMIAAETb HECKOIbKO
MHaye, HO HA MOEM KomMbtoTepe C Tol Bepcueit VirtualBox, UTO A MCNOMb3YyO, KAPTUHKA HA 3KpaHe
JONr0 He MeHAETCA, U He BUAHO U3MEHEHMI NIMHUK NPOrpecca.

Kak 1 npu ycTaHoBKe N060I onepaumoHHON cUCTeMbI, cneayeT HabpaTbcA TepneHus, A0XKAaBLUUCD,
Korga nosBATCA nociegHue HacTPOMKKU, NOABUTCA NpeasioXKeHne yaanuTb YCTaHOBOYHbIA AMCK, HO ero
YOanATb B 3TOT MOMEHT He CneayeT, HO CeAyeT A0XAaTbhCA, KOraa AMCKOBOA OTKPOETCA M MOXHO byaeT
YO3aNnuUTb ANCK.
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YctaHoska OC ROSA Ha AUCK BUPTYyaabHOIro KomnbloTepa

Ha4as1io ycTaHOBKH MPOrpamMM U HACTPOHKHU

fl He rOTOB CaMOCTOATE/IbHO PELUMTb 33434y, MO3TOMY MOJIb3YHCh COBETAMM «ObIBabIX»:

http://www.instructables.com/id/Build-a-Program-for-STM32-MCU-Under-Linux/

Mpy 3TOM A HE UCK/ItOYato, YTO 3TN COBETbLI €CTb U Ha CaliTax NPOU3BOAUTENEN.

Bcé, BeposaTHO, 6b110 6bl Npoule, ecnm 6bl MHe yaanocb ckayaTb nporpammy System Workbench ana
Linux. Ho s ucnonb3oBan ckaunmBaHue ana Windows, a nos)ke He cMor 3TO cAenaTb: s MbiTaaca
MCMO/1Ib30BaTb JIOTWH M MApP0Jb, A MbITACA eLwé pas 3ano/IHUTb aHKeTY, HO be3ycneLHo.

C ppyroi CTOPOHbI, U 3TO TaK, A HE YBEPEH, YTO NPOrPaMma yCTaHOBMIACh Obl, 3TO pas; A He yBEPEH, YTO
nporpamma 3apabotana 6bl, 3T0 ABa. HemHoro He pa3obpaBLWIKCL, A CKA4Yan M CTan ycTaHAaBAMBATb
nporpammy TrueStudio. Korga pesynbraT cTan oTpuuatenbHbiM, s CHEC AncTtpmbytue ROSA, ycTaHOBMA
anctpubytme Fedora 25, 3aTem NOBTOPWMA YCTAHOBKY nporpammel B Ubuntu, rae nporpamma pabotaet
no ceegeHuAM npoussoauTens. Mocae 3TUX yCTaHOBOK, HabpaBLUMCL ONbITa, S YCTaHOBW/ NPOrpaMmmy B
ROSA, HO nnwb gns Toro, YTobbl OO6HAPYKUTL — A MOry €€ MCNo/b30BaTb BecnaaTHO OYeHb HeZonro.
TakoBa LeHa oWwnbok!

Mporpamma SWASTM32 paboTtaeT Ha ocHoBe eclipse, HO HAacTpPOlKKN ANns 3Tol cpedbl Pa3paboTKM A He
Haweén, nosTomy Mo Bbibop nan Ha nporpammy Code::Blocks, oHa ecTb B anctpmubytmee ROSA. A He
YBEpPEH, YTO MOJIHOCTbIO M TOYHO ONMLLY BECb NPOLLECC, OH 3aHA/1 MHOTO BpeMeHW. A yKe YNoOMUHan, 4YTo
NPMULWNOCb HECKO/IbKO pa3s yCTaHaB/ANBaTb W NepeycTaHaBAMBATb ONepaLMOHHbIE CUCTEMbI, YTO CAaMO NO
cebe OTHMMaeT MHOro BpemeHW. OCTaTOK BpPeMEeHW OTHUMA/IM 3araflku, BO3HMKalOWMe Mo mepe
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npoasu>xeHnAa K uenn. Kak yenosek yBIIEKaI'OLIJ,MﬁCH, A «He 3anucbiBan BCe XOA4bl», YTO-TO MOry “

NpPONycTUTb.

3mo mak. [lo3xce A pewus Mo8MopUMb YyCMAaHOBKY, Ymo nompebosaso nepeycmaHo8KuU
onepayuoHHoU cucmembl. Yumasa HaNMUCaGHHOe HuX3ce, 4 Cmapasca noemopsams YyCmaHoBKy,
HO OKQ3as10Cb, YMO 3aMOMHU A 0aAeKo He 8Cé. BOobasoK, 1 amoao He oxudas, 80 8mopoli
pas npuwsaoce 0esnames 4Ymo-mo, Ymo A He 0enan npu nepsoli ycmaHoske. Bcé amo s
pewun 3anucame 8 sude fobasneHus K cnedyroweli enase.

WUTak. lna paboTbl B cpeae paspaboTkun ana STM32 notpebyeTtcs ycTaHOBUTb, B AUcTpnbyTnee ROSA aTto
He CAEeNaHo Mo yMOJIMaHMIO NMpKU ycTaHOBKe M3 LiveDVD, naket Java. [locne 3TOro MOXHO CKayaTb U
yCTaHoBMTb nporpammy STM32CubeMX. Mporpamma ycTaHaBanBaeTcs 6e3 ocobbix TpyaHocTen. CKayas
M pacnakoBaB (A BCE, BKIOYAn YCTAHOBKY, Aefato B AOMALLHEN nanke) nporpammy, KOHEYHO, B BEPCUM
ana Linux, 4OCTaTOYHO NONPaBUTb YCTAaHOBOYHbIN dalin. [1nA 3Toro cnenyet OTKPbITh €ro CBOWCTBA...

en.stm32cubemx — Dolphin

G Qe B
ST
B Myzbika
= >
[ Bugeo /
[ MsoBpaxenus
@ cem

[ KopHesas nanka
T xopauna

* b 3ampyskk b en.stm32cubemx

S|
SetupSTM32Cube Readme.htm|

MX4.20.1.app

SetupSTM32Cube
MX-4.20.1.exe

Crk+X
crkC
Ctri+v

S Bripezatk
() konuposars
[ Bcrasums daiin

HegasHo ncnons308aHHER
F Cerognn

£ Buepa

[ B 3ToM MecAue

[ B npownom mecaue

Vickats

[ Nepenmenosars...
il Yaanuts B kopauHy

OTKpLITL € NOMOWEH...

Leiicrenn
YnakosaTe
@ KOMHaTH...

F2
Del

[ AoxymenTel
[l Vzo6paxetus
39 3eykossie paiine
[ Bugeo

YcTpoiicTea

Bl Kecrkuii guck (13,5 B,
&l KecTkmii Auck (16,8 B 5
I e——

SetupSTM32CubeMX-4.20.1.linux (ucnonHAembi, 12,0 KE) —O—

Puc. 1.1. YctaHoBoYHbIN daiin STM32CubeMx gns Linux

..rae Ha 3aknagke lMpasa ycTaHoBUTL GaXKOK, KOTOPbIN caenaeT daiin UCNoNHAEMbIM.

CeoicTEa SetupSTM32CubeMX-4.20.1.linux — Dolphin = | B n
OcHoBHOe | Npaea |
Mpasa goctyna
Bnagenew; ‘ YTeHWe U 2anvce : ‘
pynna: ‘ YTeHue = ‘
OcTaneHele: ‘ YTeHme . ‘
| ) ABNRETCA BHIMONHAEMEIM |
JonoNHUTeNEHbIE MpaBa
Bnageney v rpynna
Bnagenew: viadimir
Ipynna: | vladimir :

Puc. 1.2. BoinonHAembln paiin ycTaHOBKU
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Tenepb ¢paiin MOXKHO 3anNyCTUTb HA YCTAHOBKY:

en.stm32cubemx — Delphin

& B Q[ B

Toukwn Bxoaa * P 3arpy3kn P en.stm32cubemx

[# Jomauimss nanka .
[ AokymenTsi P S I 2

- ; O o
g My3kika E / L)vl- o Beipezate CrkX

a
# Buaco SetupSTM32Cube  Readme.html  SetupSTM32Cube P ez cuie

[ Vizobpaxenns MX-4.20.1.app MX-4.20.1.exe fi:l BcTapuTe daiin Ctri+v

@ Cems (T MepenMeHoBaTE. .
[F5 KopHesas nanka T Yaanuts 8 kopavHy

¥ Kopauna OTKPLITH € NOMOLLBHD...

HeaaBHo MCONL30BaHHEIE | ||
“F Cerogun Ynakosate > Co3paTh NpoeKT, ucnonk3ys K3b
=3 Buepa @@ KOMHaTbL...

[ B 3Tom Mecaye (E} CeoiicTea Alt+Enter ocH.

[ B npownom mecaue

Wekate

[ JokymenTl
Vz0bpaxerns
[55 3mykoBLIe dainLl
[ Buaeo

=
JETETe 0, SetupSTM32CubeMX-4.20.1.linux (ncnonAemsii, 12,0 Kub)

Puc. 1.3. 3anyck nporpammbl STM32CubeMx Ha ycTaHOBKY

Ecnn Bcé HeobxoamMmoe U3 A3blKa Java ana paboTbl NporpaMmsbl ecTb, TO Nporpamma byaeT 3anycKaTbes
M paboTaTb. Y MeHs OHA B AOMALLHEN Nanke pacnonoXuiacb TakK:

STM32CubeMX — Delphin = El n
@ 5 | Q [ B

Toukwn Bxoga *  loMalWwHAA Nanka > STM32CubeMX

[ AokyMeHTsl o S0 [ e =
[ 3arpyzkm

& Bugeo db help olddb plugins

W3obipaxeHus

@ Cems - ﬁ
[ KopHesas nanka u

I Kopanna Uninstaller

HegasHo MCNoNb30BaHHEIE | |-
“§ Cerogna

3 Buepa

[& B 370M MecALe

& B npolwnom mecale
WckaTs

[ AokymeHTl
V3obipaxeHus

[59 3eykoBsie dains
[ Bugeo

v
& [aaee— - 1 STM32CubeMX (ucnonHsemelid, 8,0 MUB) e ——

Puc. 1.4. YctaHoBneHHas nporpamma CubeMx

3aI'IyCTMTb €€ MOXKHO ,D,BOﬁHbIM wen4ykom JIEBOM KNaBULLM MbILLKMU.
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Flic Projece Window Help

|7 |2 ¢]

ETWIZCUBZME Untmied

MNew Prolect
Load Project

Help

- 17

Puc. 1.5. 3anyck nporpammbl STM32CubeMx

Ha pucyHKe BUOHO, YTO Kypcop MbIWKK (Ha cTpoke NewProject) meHseT cBOl BUA, KOraa HaxoamTcs

TaM, rge MOXHO HauyuMHaTb paboTy c nporpammoli. LLENKHYB no BbibpaHHOMY pa3geny, MOMKHO

NpUCTYNUTL K pabore.

Co30aAMM  HOBbLIM NPOEKT AN1A NPOCTOr0  MWraHWs CBETOAMOLOM, YCTaHOB/JIEHHbIM Ha njaTte

STM32F103C8. Bnepeau eLLé MHOro NPpUKIOYEHN, MO3TOMY NPOrpaMma A0/1KHa ObITb CAMOM NPOCTON.

A 0 TOMm, KaK paboTaTb C NPOrpammoii, MOXKHO MPoUYUTaTb eLLé U B moel KHure «Hebonbluon pacckas o

mogyne STM32F103C8», n npoynTaTb HECKO/IBKO NO3¥Ke B 3TOM pacckase. lNoka *Ke co3gagmMm HOBbIM

NPOEKT, HacTPouM reHepaTtop (NyHKT RCC), HacTpoum BbiBoA PC13 Ha BbIXoA (LLeNYOK IEeBOW KNaBuLei

no BbiBogy W Bblbop GPIO_Output n3 BbiNAZAIOLWLIErN0 MEHIO), 3a434AMM Heob6XoAMMble HACTPOMKM,

BK/1IOYAA UMA NPOEKTA, NankKy, rae oH byaeT HaxoauTbea U Gopmat BbIXogHOro daiina:

# STM32CubeMX Untitied™: STM32F103CBTx = B X
File Project Pinout Window Help
M5 BMUE & T [Oreeocurentsomasriscement 4 o [ — @ + Fnd o 4 A [Dshowuseriabel 7 P §
Pnout  Gock Configuration  Configuration  Power Cansumption Caladator
ation =
- MiddleWiares
o 6 FATFS
¥ & FREERTOS
5
= Peripherals
4 & ADCL
4% ADC2
o can
& e
s na
» na
* w6
- & RCC
High Speed Clock (SE) Crysta/Ceramc Res... +
Low Speed Clock LSE) Disable v
[ Master Clock Outout
4 % RTC
i e s
oo s
0w svs
o e T
i T2
o oe TIM3
oo TIMe
v
Lines Mau Package Requred Perherss
STMIF 103 [STMI2F103C4Tx LoFpss Nore |a
FONFIS JSTM3F103C6TX e B8 1=
STM3F103 [STM32F 103C8TX e [one |

Puc. 1.6. HacTpolika npoekTa
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Koraa wabnoH byayuiero npoeKkTa reHepupyeTcs BNepsble, ecin A He owwnbatock, byaeT npeasiorKeHo
YCTaHOBUTbL HEOBXOAMMbIE AOMOIHEHUNA, C YeM C/iedyeT cornacuTbeA. M, cneays coBetam Ha yKasaHHOM
BblLe caliTe, He0BX0AMMO CHATb GNAXKOK, KaK 0603HAYEHO Ha PUCYHKeE.

Project Settings [= ] @ “

l/Project | Code Generator | Advanced Settings |

Project Settings
Project Name
|test |

Project Location

|fhome,“\.rladimirfcdbl,“ " Browse |

Toolchain Folder Location

|,’home,’\.rladimir,‘cdbl,“test.’ |

Teoolchain / IDE
SWasTM32 e

[] Generate Under Root

Linker Settings

Minimum Heap Size 0x200
Minimum Stack Size 0x400

Mcu and Firmware Package
Mcu Reference
STM32F103C8Tx

Firmware Package Name and Version
STM32Cube FW_F1 V1.4.0

Use Default Firmware Location

ok | | Cancel

Puc. 1.7. Hactpolika wabaoHa npoekTa

JTa vacTb YCTAHOBKM OZlHA M3 CaMbIX NPOCTbIX. [T03TOMY A Ha4van ¢ Heé, xoTA dBTOP pykoBoACTBa Nno
pa60Te C nporpammamMmm CoOBETYET Ha4aTb C YCTAHOBKU KOMMUAATOpPA, YTO bonee yem cnpaseanneo.
UTak. HEO6XOAMMO no cBegeHNAM aBTOpPa YCTAaHOBUTb TPU NaKeTa:

e gcc-arm-none-eabi
e binutils-arm-none-eabi

e libnewlib-arm-none-eabi

Ecnv NonbITaTbCsl YCTAaHOBUTD 3TV NaKeTbl C MOMOLLBIO LITAaTHOrO MeHeAKepa YCTaHOBKM NPOrpamm, To
MOXHO ybeauTbea, Uto ux gna auctpubytnesa ROSA HeT. MpUXoAnNTCA UCKaTb KOMMUAATOP HA NPOCTOPax
MHTepHeTa. [lpeanoytutenbHee BBECTM B CTPOKY TMOWCKA MOJIHYIO BEPXHIOK  CTPOKY U3
peKoMeHA0BaHHbIX MAKEeTOB ¢ 406aBNEeHMEM CNOBA KCKayaTby.
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GNU ARM Embedded Toolchain project files : GNU ARM Embedded Toolchain - Mozilla Firefox [= ] = KN
% Build a Program for STM... X = §] gcc-arm-none-eabickau... X / |p GNUARM Embedded T... % | gp
(i) @ Canonical Group Ltd (GB) | httpsw//launchpad.net/gcc-arm-embedded/+download & || Q gec-arm-none-eabi ckauats EIE « i =] ¥+ A& =

Log in / Register

x

? GNU ARM Embedded Toolchain

BT code Bugs Blueprints Translations  Answers

Download project files

How do I verify a download?

110 0f 18 releases First = Previous = Nextp = Last

5-2016-g3-update release from the 5.0 series released 2016-09-28

P Release information

File Description Downloads
¥ release.bxt (mds) Release notes 6,418

last downloaded today
¥ g bi-5_ q in32.exe (mds) ‘Windows installer 418,442

Last downloadad today
¥ gec-arm-none-eabi-5_4-2016q3-20160926-win32.zip (md5) Windows zip package 147,294

last downloaded today
¥ bi- linux.tar.bz2 (md5) Linux installation tarball 102,141

Last downloaded today
¥a bi-5_: Q. tar.bz2 (mds) Mac installation tarball 76,786

last downloaded today
¥ g bi-5_4-2016q3-2016092 tar.bz2 (mds) Source package 99,956

last downloaded today
¥ How-to-build-toolchain.pdF (mds) How to build 20,585

Last downloaded today
¥ readme.txt (md5) README 11,120 v

Puc. 1.8. HallaeHHas BO3MOXKHOCTb CKayaTb MaKeT AN arm-KOHTpoanepa

Al He yBepeH, YTO MOCTYNWA NPaBUIbHO, KOTrAa MOCAe PACMaKOBKM MaKeTa pewwunn MOMecTUTb ero B
pasgen /usr ¢ainoBoii cuctembl. K 3TOMy MeHA NOABMINO PasMeELLEHME TaM KOMMMAATOPa ANA
MUKpPOKOHTponnepos AVR:

usr — Dolphin [ = | = IEEN
Q| Qv By
TO4YKW BXOAS * KopHeeas nanka » usr

¥ JomalHsAA nanka

[ AokymMeHTeI

R E E E E
¥ 3arpy3km

[ Bugeo arm avr bin etc

Wz06paxeHunn

@ Cets

= | N N B
PR games include lib libexec
HegaBHO MCMONbL30BaHHbIe | |-

‘F Ceroghs

m e E®

B 3TOM MecaLe n
e local shin share srC
B npoLunomM Mecaue

WMckaTte

[ AokymMeHTI
WzobpaxeHns
[25 3eyKOBLIE dainkl
=] Bugeo

L
P

mp X11R6

“

v —
» 14 nanok L&

Puc. 1.9. PasmeweHne komnunatopos ana ARM-KoHTponnepos
M onATtb, ecnm A He owmnbatock, B CKAYaHHOM NaKeTe OKa3anoch BCE Heobxoammoe. Ho...

B cBoeit pabouen gupeKkTopun s co3gan nanky, KOTOpyt Ha3Ban arm. B Heé A ckonnpoBasa coaepKumoe
nakeTa gcc-arm..., U BO3HMKNA HEOBXOAMMOCTb NEPEMECTUTb NanKy B Hy)XHOe MHe mecTo. Kak 6bl HK

TaK. CoBpemeHHble onepaumoHHble CUCTEMbI OYeHb CMbHO 3alLMLLEHbl OT No/sb3oBaTenA. B aaHHOM
9
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cNy4ae A He CMOTr 3anycTuTb GalNoBblii MeHeaKep OT MMEHW TNaBHOro aAMMHUCTPaTopa, YTobbI
BbINONHUTbL 3alyMaHHOe. MpULIIOCh U3 KOHCOAU BbINONHATL KOMaHAy sudo mv C yKasaHMemM MecTa
HasHayeHMA M UMEHW nanku. ITa npobnema byaeT NOBTOPATHCA, MO3ITOMY 3anacUTeCcb 3akMaJKoi Ha
CTpaHuLy B Bawem NHTepHeT-6pay3epe C KOHCO/IbHbIMM KOMaHaamu Linux.

I]p(LH(LHHKeHﬂleZYCTa&H)B(HKIlI{aC11)OEH{
Cnepgyloweit no nopaaky 6yaeTt, HaBepHoe, ycTaHoBKa nporpammbl Makefile4CubeMX,
KOTOpYIO C/leayeT cKayaTb M YCTaHOBUTb TaK, KaK OMMCaHO NO CeAYHOWMM CCbITKaM:

github.com/duro80/Makefile4CubeMX https://github.com/duro80/Makefile4CubeMX.git

Mporpamma ycTaHaB/AMBAETCA, KaXKeTcs, MPU UCMO/b30BaHUKU ApblvKa Install. Mpu 3TOM 3anucbiBaeTcs

oAuH daiin:

Makefile4CubeMX-master — Dolphin [= [ =

< Q v Fiv

T BX0A3 “ P fJomawHsa nanka > Makefile4dCubeMX-master

=
[ AokymeHTs! 5}
My3bika @-I v

[ 3arpy3kmn
Bugeo CubemMx2Makefile CubeMX2Makefile history install
Py Apl

[5] Vz0bpaxeHns

@ CeTb

[E5 KopHegan nanka

¥ KopauHa

LICENSE local.settings readme.md

‘¥ CerogHa

=1 Buepa

[ B 3TOM Mmecaue

% B npownom mecaue

[ AokymeHThl

[ Wao6paxeHus
3BYKOEIE Daiinkl
Buzeo

v
B » 7 Gaiinos (35,8 Knk) =

Puc. 2.1. Mporpamma co3gaHua daina ana Code::Blocks

CTpoKa B KOHCOJ1M MO3BOIAET CAeNaTb NPOrpammy AOCTYMHOM NO UMEHM:

sudo 1In -s "$PWD"/CubeMX2Makefile.py /usr/bin/CubeMX2Makefile.py

®ann CubeMX2Makefile.py cnepyeT OTKpbITb B TEKCTOBOM pefaKTope M NoAnpaBuTb ABe CTPOKMU:

localSetting["GCC_PATH"]="/usr/arm/bin/"
localSetting["FLASH PATH"]="/usr/local/bin/st-flash"

MepBas CTPOKa NOATBEpPKAAET TOT (aKT, UTo B 3TO MecTo bblna nepeHeceHa nanka KomnuasTopa. A
BTOpas CTPOKa TpebyeT Toro, YTobbl MO 3TOMY «agpecy» bbli pacnonoxKeH ¢ais, 0 KOTOPOM YyTb HUKE.

Ecan ¢ 3TMM BCE B nopagKe, TO OCTAETCA HACTPOWUTbL NporpammaTtop. Ho nepep 3TMm xoTtenocb 6bl
CO34aTb MPOCTYHO MPOrpPamMmy M NPOBEPUTb, BCE /M NPABU/bHO (@ MHE KaXKeTcsa, YTO ecTb NOABOAHbIN

KameHb).
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3anyctum nporpammy STM32CubeMx, HacTpoMm eé TaK, Kak HanucaHo Bbilwe, noayyum dann B
dopmate SWASTM32. A coxpaHio ero B cBOel AomallHeil nanke B noananke cdbl ¢ numeHem test,
MOCKO/IbKY He 3Hato, YeMm BCE 3aKOHYMTCA.

test— Dolphin [ | =
@ Q [y B
ToukM BXOAA 4 JomawHsn nanka = cdbl = test

=

[ AokymeHTs!
8 Myaana ﬁ ﬁ ﬁ
[ 3arpy3kmn

[ Buaeo Drivers Inc Src SW4STM32

[5] Vz0bpaxeHns
@ Cets
[E5 KopHegan nanka

Kop3uHa .
|. P test.ioc

HeaaBHO MCMOAL30BaHHEIE
‘¥ CerogHa

=1 Buepa

[ B 3TOM Mmecaue

% B npownom mecaue
WekaTe

[ AokymeHThl

[ Wao6paxeHus

[=9 3ByKOEIE Daiinkl

[E Buaeo

v
< - » 4 nanku. 1 daiin (2,5 KuB) e ——

Puc. 2.2. ManKa c 3aroToBKOM NPoOeKTa

Tenepb OTKPbIBAEM KOHCOJ/Ib (€CAM HET KOHCO/M B MEepeyHe MNPUNONKEHWUH, TO yCTaHaBAMBaem eé
LWITaTHbIM 06pa3om), NnepexoanMm B Nanky NpPoekTa u 3anyckaem daiin CubeMX2Makefile.py:

Pe3ynbTaT A0/1KeH BbIrNA4eTb TakK:

test— Dolphin [= | =
<3:| Q - v
ToukW BX04a * » JomawHAA nanka = cdbl = test

=

[ AokymeHThl
[ Myzuika ﬁ
[B8 3arpyzkm

[ Bugeo Drivers

Inc
[ MzobpaxeHun
@ Cetw
[ KopHeBan nanka

|§ kopauma

L

Src SW4STM32

Makefile test.chp testioc
HegaeHo
W Cerognn
= Buepa

CMOAL30BaHHEIE

'E" B 3TOM MecAue

& B npownom mecaue
WckaTe

[ AokymeHTel

[ MzobpaxeHun

|29 3ByKOELIE Daiinkl
[ Bugeo

v
a » 4 nankw. 3 daiina (12,6 Kub) —_— r—

Puc. 2.3. ManKa ¢ NpoeKkToM Noc/e UCMo/Ib30BaHNA NpeablayLei KoMaHabl COopKu

Mpw 3TOM 3amMeTbTe, YTO B KOHCONM KoMaHaa CubeMX2Makefile.py nonsHa 3asepliatbca npobenom u
TOYKOM:
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test : bash — Konsole E

®aiin Mpaeka Bug 3aknagkuw Hactpoiika Cnpaeka

vliadimir@vladimir-VirtualBox
vladlmlruladlmlr '-.-'1 rtualBox

vladlmlrwlaﬂlm -VirtualBox

test : bash

Puc. 2.4. KomaHaa c6opKu B KOHCOU

Al celyac He BCMOMHIO, B 3TOT /IN pa3 uUauM npu ycraHosKe ST-Link, nnn B apyrom mecrte notpeboBasiocb
YCTaHOBUTb LWITATHbIE NakeTbl gtk, 6e3 KoTopbix paboTa He NpoaBuranach.

¥npasneHwe nporpammami E
®aiin  Mapametpsl Bug Cnpaeka
41
Bce 4| |Bee 4| Haiitm: | Q gt 4
| : NakeT Bepcua Pennz Cratyc
MyBanuHbIe KIoUN o Btk+2.0 . -
@ ¥ g B0 22430 1-rosaz014n O
, PazpaboTka o Btk ; =
¥ Thegr. 22430 1-rosa2014.1 (]
E Pegaktopsl o  Btk+3.0 ] B
= &  ThecL. 3.16.7 3-rosa2014.1 (]
E3 R W . ) . s
-t ¥ thecr. 3167 3-rosa2014.1 (]
Cefsb Kk
o Stk-au... . ] . -
‘23 = Aurora . 1.5.1 3-rosa2014.1 "__j_
J CeTb
" @ ﬁﬁlt;ht‘ 031 9-r0sa2014.1
- m] Cucrema —
B2 Tekcrosbie yruanTel 0
KpaTKOE BEEAEHNE
H TepMWHaNL! .
L] Cneea NOKa3aHo AepeBo KaTeropuii NakeToe.
Crnma inARrnm Aa 1manniian AaEaTS 0 rnacen  canans famer masanase
BribpaHo: 0B/ CeobogHo Ha gucke: 9.516
BribpaTk BCe MpyUMeHUTE BrliiTi

Puc. 2.5. Maketbl gtk B MeHegkepe ycTaHOBKM Nporpamma

Al He CKarKy, KaKune naKeTbl TOYHO HYXKHbI, HO MOYHO MX YCTaHAB/AMBATb 4O TeX MOp, NOKa He Noy4YnUTCs
HYKHbI pe3y/bTar.

A BOT Tenepb MOMHO YCTAHOBUTb (€C/IM Bbl HE CAEMaNN 3TOro paHblue) cpeay paspaboTkm Code::Blocks,
3anycTUTb MPOrPaMMy M OTKPbITb MPOEKT, CO34aHHbIN paHee.
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Open file =] =
&) HepaeHme AOKYMeEHTEI
Mecra Wma Pasmep WameHeH a |°
Q, nowmck [ test 16:08
3] [ cdbl 16:01
[# vladimir [ gec-arm-none-eabi-5_4-2016q3 YeTeepr
|| Pabouwii cron _'ﬂ | |
|2 waiinosan cuctema
[ AokymeHTEI
[ My3bika
[ M3obpaxeHns
¥ Bugeo
[ 3arpyzkm

| Code:Blocks project/workspace files |

| OTmeHWTe | | OTKpEITE

Puc. 2.6. 3arpysKa paHee co3gaHHoro npoekra B Code::Blocks

Ho nepea Tem Kak NpoaoKuTb paboTy, cneayeTt HacTPOUTb KOMNUAATOP, BbIOPaB:

[test] - Code::Blocks 16.01

File Edit View Search Project Build Debug wxSmith Tools Tools+ Plugins DoxyBlocks Valgrind Help
BB d QAR @ e Debug “lim Environment... B 1
: - - Editor...
=N N CDoa RA S Ci () Debuger. o] @] &
- z Global variables...
Management (3] o
— scripting...
JProjects Resources |Files ™
Edit startup script

v (D Workspace

v B test
* B Sources
> [ Headers

Puc. 2.7. Bbibop HacTpoMKn KomnuaaTopa

B AManoroBom OKHe c/iefyeT yKasaTb BCe Heo6XoAMMble KOMMOHEHTbl KOMMMAATOpa U cboplimKka,
KOTOpble HAaX0AATCA TaM, KyAa Mbl MepemMecTUIN PacnakoBaHHbIA NaKeT KOMMUAATOPA:
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Select file |i|£n
2] st arm il
Mecra Mims ¥ Pasmep MameHEH
0\ Mowck & arm-none-eabi-addr2line 772,7 kB | 26.09.2016
-E“) Hepaenue gokyme... | % arm-none-eabi-ar 800,2 kB | 26.09.2016
[ test &l arm-none-eabi-as 1,3ME | 26.09.2016
[ vladimir &l arm-none-eabi-c++ 780,5k6 | 26.09.2016
= PaBoumii cron & arm-none-eabi-c++ilt 771,3 kb | 26.09.2016
E ®aiinosan cuctema | |2 arm-none-eabi-cpp 776,4kb | 26.09.2016
[ JokymenTe: & arm-none-eabi-elfedit 255kE  26.09.2016
[ My3bika 7] | 1
[ Nso6paxenns & arm-none-eabi-gec 7764 xb 26.09.2016
& Buaeo = arm-none-eabi-gcc-5.4.1 776,4kB | 26.09.2016
[ 3arpyskn & arm-none-eabi-gcc-ar 243kb  26.09.2016
|&| arm-none-eabi-gce-nm 243 kb |26.09.2016
& arm-none-eabi-gec-ranlib 24,3kb | 26.09.2016
|# arm-none-eabi-gcov 4473 kb | 26.09.2016
& arm-none-eabi-gcov-tool 418,6 kb 26.09.2016
|#| arm-none-eabi-gdb 45MB  26.09.2016
& arm-none-eabi-gdb-py 50ME | 26.09.2016
|#| arm-none-eabi-gprof 837,8 kb | 26.09.2016
(& arm-none-eabi-ld 11MB | 26.09.2016
& arm-none-eabi-Id.bfd 1,1MB | 26.092016(,
|AII files () & |
| OTMeHuTE | | OTKpEITE

Puc. 2.8. MecTo pacnonoxeHuns HeobxoaMmbIX A1A HaCTPOMKK dannos

BOT TaK 40/M1KHA BbIrNALETb HACTPOWKA:

Compiler settings (=@
Global compiler settings

Selected compiler-

J | GMNU GCC compiler for ARM :]
o ename eset defaults
| copy | R | |Reset defaulrs|
- Compiler settings Linker settings Search directories | Toolchain executables |_>
e

Compiler's installation directory-

fusr/arm/bin MH Auto-detect |

NOTE: All programs must exist either in the "bin" sub-directory of this path, or in any of the
"Additional paths"...
Profiler settings

i Program Files | Additional Paths
g C compiler: ‘arm—ncna—aab\—gc: “‘
C++compiler: ‘arm—nnne—eabkg*—*— h.“‘
Valgrind sett -
algrind settings Linker for dynamic libs: ‘ arm-none-eabi-gec “‘
g —
_S‘ Linker for static libs: ‘ arm-none-eabi-gcc-ar h |
— Debugger: | GDB/CDB debugger : ST-Link2 H
Batch builds Resource compiler: ‘ h‘
Make program: ‘mske “‘

| OTMeHuTH | | OK |

Puc. 2.9. Hactpolika komnunstopa B nporpamme Code::Blocks

HacTpoMB KOMMMASATOP, MOXHO B pPeEXMME OT/IagKM NpoBepuTb ero paboty. Ecam BCE caenaHo
npaBW/IbHO, TO COOPKA NPOEKTA OCYLLECTBUTCA 6e3 OWNOOK (M, BO3MOXKHO, 6e3 npeaynpexaeHui).

A, OTKpbIB OCHOBHOI ¢aitn nporpammbl (main.c), MoXHO A06aBUTb Napy CTPOK, 4Tob6bl MPOBEPUTH
cbopKy nporpammsl (ocHoBHOE MeHto Build->Build).
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JSrcfmain.c ® |

75 SystemClock Configl();

78 MX_GPTIO Tnit();

86 while (1)

87 |8 {

88 GPIOC->0DR ~=GPIO PIN_13;
89 HAL| Delay(3000);

97 -1
99 /** System Clock Configuration

101 void SystemClock Config(void)
102 =K

104 RCC_OscInitTypeDef RCC_OscInitStruct;
185 RCC_ClkInitTypeDef RCC_ClkInitStruct;

187 /**Initializes the CPU, AHB and APB busses clocks

109 RCC_DscInitStruct.OscillatorType = RCC_OSCILLATORTYPE HSI;
110 RCC_OscInitStruct.HSIState = RCC_HSI_ON;

111 RCC_OscInitStruct.HSICalibrationValue = 16;

112 RCC_OscInitStruct.PLL.PLLState = RCC_PLL_NONE;

113 if (HAL RCC OscConfig(&RCC_OscInitStruct) != HAL OK)

114 B {

<

Logs & others

J} Code:Blocks 9§ |2 Search results $¢ |°BU”E‘ log 3§ | % Build messages $§ |<& Closed files list §§ | .

text data bss dec hex Tilename
3776 12 1572 5360 140 build/test.elf
H. Linking build/test.hex...
E. Building build/test.bin...
Used gcec: 5.4.1
rocess terminated with status @ (@ minutef(s), 13 second(s)})
0 error(s), & warning(s) (8 minute(s}), 13 second(s})

Puc. 2.10. NpoBepKa paboTbl KOMNUAATOPA (M KOMMNOHOBLLMKA) NPOrpPamMmMmbl

Y6eamBILUNCb, UYTO KOMMUAATOP W KOMMOHOBWMK pPaboTaloT, MOMKHO MeperiTU K 3aKNHuMTe/IbHON
YyCTaHOBKe HEO6X0AMMOI Nporpammbl — MakeTa, KOTOPbIN Heobxoanm ana paboTbl C NPOrpaMmmaTopom
ST-Link.

CKkayaem apxMBMpPOBaHHbIA NakeT nMbo 3peck: github.com/texane/stlink, nMbo nocnegHio Bepcuio
3pech: ithub.com/texane/stlink/releases.

A1 npobosan ycTaHoBKy stlink-master u stlink-1.3.1. MHe KaeTca, YTo 34€eCb NPU YCTaHOBKE B KOHCOMU
3TUX NakeToB notpebosanocb A06aBUTb MakeTbl gtk. Mocne co3gaHusa AByx BapuaHToB Release wu
Debug...
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build — Dolphin |i|£ﬁ
<\::| O\ aatw v

ToukW BX043 A b JomawHan nanka B stlink-master = build

=

[ AokymeHTel

[B9 3arpyzkm

[ Bugeo Debug Release
[ W306paxeHus

@ Cets

¥ KopHegas nanka

¥ KopauHa

HeAaEHO MCNONB30BaHHEIE
‘§ Ceroghn

= Buepa

=9 B 3TOM MecALe

(&9 B npownom mecsale

[ AokymeHTbI

[ W3o6paxeHus
3BykoBbIe Qainbl
Bugeo

o »  2nanka ———

Puc. 2.11. PesynbTaTt paboTbl KomaHa make release n make debug

Mpwn co3gaHnm 3TUX NanoK B OKHE KOHCOIM MPOXOAMUT AOCTaTOYHO AONTUIA NPOLECC, @ eCN OH BbICTPO
3aBEpPLUAETCA, TO YTO-TO He TakK, Yero-To He XBaTaeT A/1a NoJHOMN COOpKK.

M nocnegHee, 4to NoTpeboBanocb, U C Yem A [0BOJIbHO [0AT0 NPOBO3WACA, 3TO NEePeMecTuTb daisbl,
OTMeYeHHble Ha PUCYHKe HuKe, B pasgen /usr/lib, ncnonbsya Komangy sudo cp nyTb_K_daiinam
Jusr/lib:

Release — Dolphin [= [ = ﬁ
| Q - v
TOYKM BX04a A p JomawHAA nanka # stlink-master = build » Release
= a
[ AokymeHThl
Myzuika
[ 3arpyzxmn tests usr cmake._install. CMakeCache.txt
Bugeo cmake
[ MzobpaxeHun
@ Cets

=0
[ KopHegan nanka
I Kopauna
CPackConfig. CPackSourceConfi install_manifest. libstlink-shared.
HelaBHO MCMNONL3DEAHHEIS cmake g.omake txt S50
W Cerognn
= Buepa
E" B 3TOM MecAue B0 BO
& ar ar
[ B npownom mecale _ ’ ; .
libstlink-shared. libstlink-shared. libstlink.a Makefile

Wckats so.7 50.1.3.1
[ AokymeHTel
[ MzobpaxeHun
3BYKOELIE Qaiinkl
Bupeo st-flash st-info -
I v = -
3 » 6 nanok. 12 daiinos (458,0 KuE) e ——

Puc. 2.12. ®ainnsbl, Tpebytowme nepemeLteHns
bes 3Toro nepemeLLeHuns NpPorpamma ¥Kanyerca Ha To, YTO He MOXKeT HalTu dainn libstlink-shared.so.1.

Mocne npaBWAbHOWM YCTAaHOBKM 3TOr0 MakeTa MOMKHO NPOBEpUTb NoJsiHyto paboty Code::Blocks ¢
3arpysKoi OTKOMNUAMPOBAHHOM NPOrPaMMbl B MMKPOKOHTPOINEP.

370 noTpebyeT noAKknoYeHUA nporpammatopa K USB-nopTy M moayns K nporpammaTopy yepe3 SW-
nHTepdeic (a MHe B BUPTYa/lbHOW MALUMHE HYXKHO MOAKNHOYMTL 3TO YCTPOWCTBO), BbibOpa pexunma
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cbopkn Release n cbopku npoekta. Ecam BCE cpenaHo MNpPaBUIbHO, NPOEKT CKOMMUAWPYETCA W

3arpysumTca B moaynb, a cBeTtognon 6y,u,eT nepeKknyaTbCAa C yacToToM pa3 B 3 CeKyHAbl.

Takum obpaszom, B Byayuiem nonydaerca yaobHas cpefa ana paspaboTKM MpoeKkTa, He Tpebyroulan

nocie nojiyyeHWUsa yAadyHOro BapuaHTa paboTbl MCMO/Mb30BaHUA AOMOJHUTENbHOW NpPOrpamMmbl AN

3arpysKu Koda B MUKPOKOHTPOIEP.

Sro/main.c [test

ject Build Debug wxSmith Tools |Tools+ Plugins DoxyBlocl

@Q@,E@P@Q_Jmlease :

: | maintvoid) : int
DEOE ®a 8§ SR IES
JSrc;’main.c ® ‘

Settings  Valgrind
B “E 2

75 Sysfémcibck;Confiétj:.
77 Initialize all
78 MX_GPIO_Init();

80 USER CODE E

84 I

86 while
87 &
88 GPIOC->0DR ~=GPIO PIN 13;
89 HAL| Delay(3@00);
90 USER CODE END WHIL

(1

92 USER CODE B

=]
w
m
m
m

97 L3}

TIT
1=}
[f=]

/** System Clock Configuration
100 *f

181 void SystemClock Configiveid)
182 HA

104 RCC_0scInitTypeDef RCC_OscInitStruct;
105 RCC_ClkInitTypeDef RCC_ClkInitStruct;

107 | /**Initializes the CPU, AHB and APB busses clocks

168 */

109 RCC_DOscInitStruct.OscillatorType = RCC_OSCILLATORTYPE_HS
118 RCC_DscInitStruct.HSIState = RCC_HSI_ON;

111 RCC_DscInitStruct.HSICalibrationValue = 16;

112 RCC_OscInitStruct.PLL.PLLState = RCC_PLL_NOMNE;

113 if (HAL_RCC OscConfig(&RCC_DscInitStruct) != HAL OK)

114 B |

al

Logs & others

/| Code:Blocks $¢ ' Search results §¢ %3 Buildlog 3§ | # Build messages $¢ | C

1/3 pages written
2/3 pages written
2017-04-15T17:59:37 INFO src/common.c: Starting verification of write complete
2017-84-15T17:59:37 INFOD src/common.c: Flash writtem and verified! jolly good!
3/3 pages written
rocess terminated with status @ (8 minute(s), 15 second(s))
@ error{s), @ warning(s) (@ minute(s), 15 second(s))

Puc. 2.13. CbopKa npoeKTa ¢ 3arpy3skon B Moay/b
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MNMocneaHee, yto XxoTenocb Gbl MPoOBEpPUTb — 3TO OT/NafAKa C ucnonb3oBaHuMem ST-Link. B Kauectse
LWITAaTHOIO OT/IAZ0YHOTO MexaHW3mMa mcnonb3yeTca naket dbg. Ecan oH He ycTaHOBAEH NpW yCTaHOBKe
ONepaLmMoOHHOM CUCTEMBI, EFO CNeayeT YCTaHOBUTb C MOMOLLBIO LITAaTHOTO MeHeayKepa naketos. [anee
cnegyeT HacTPOUTb OT/MaAKy (BO3MOMKHO, S HanWLWy JIMWHEe B HACTPOMKAax, 3apaHee Mpolwy MeHs
NpPocTUTL — A IeNato 3TO BrnepBbie). Bo-nepBbIx, 3aXo0AMM B CBOWCTBa NpoeKTa (Project—>Properties), rae

Ha 3aKnagkax Debugger nonKHO 6bITb Cneaytollee:

[= = EH Projecytargets options [ = N

Project/targets options

4| Project settings | Build targets | Build scripts | Notes | EditorConfigoptions | Libraries Debugger" Enwars options | > 4| Project settings | Build targets | Build scripts | Notes | EditorConfig options | Libraries Debugger‘ Enwars options | >

Additional debugger search dirs: Additional debugger search dirs:

Jbuild

Add

Add Jbuild

Remote debugging Support (GDB only!) Remote debugging support (GDB onlyl}

Selecttarget: Remote connection ‘ Additional GDB commands | Additional shell commands Select target: | Remote connection | Additional GDB commands | Additional shell commands

<Project> N <Project> E
i Connecton type: | Tcp 2] i Before connection:
Release Serial port: Baud: | 115200 :I Release
CEcdiEas localhost Eor| 4242 After connection:  [monitor resetinit o
monitor halt
monitor soft_reset_halt
le /buildrtestelf .
(& connectwith extended-remote
Tip: the additional initialization commands will be issued no matter
() Do NOT adjust LD_LIBRARY_PATH before launching the debugger ifyou define a remote target connection or not

| omenurs || oK | omernne | | ok |

Puc. 2.14. HacTpoliika CBOICTB NPOEKTA

[obaendaem B OTNafKy Haw nporpammatop (Settings—>Debugger, GDB/CDB Debugger, kHonka Create
Config), Ha3BaB ero ST-Link2. 3aTem, Bblie/IMB €ro, yKa3biBaem NyTb K OTAAAUMKY:

Debugger settings [ = [ =
GDB/CDB debugger : ST-Link2

Common Executable path: ‘lusrlarmlbin!arm-none-eabi-gdb | [

¥ GDB/CDB debugger —

Default Arguments: | |
Debugger Type

© GDB () CDB
Debugger initialization commands

These commands will be sent to the debugger on each session start

|4 Disable startup scripts (-nx) (GDB only)
.d Watch function arguments
|.d watch local variables
[Ld Enable watch scripts
led Catch C++ exceptions
7] Evaluate expression under cursor
"] Add other open projects' paths in the debugger's search list
[T Do *not* run the debugee
Choose disassembly flavor (GDB only):

| System default . |

| OTMEHUTE | OK

Puc. 2.15. lo6aBneHune nporpammaTopa

Tenepb 006aBUM MHCTPYMEHT (B OCHOBHOM MeHto pasaen Tools—>Configure Tools). Haxkumaem KHOMKY
Add, nobasnsem, ckaxkem, stutil, yTo NOTOM HacTpamBaem:
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Edit tool [ =1 =

Name: | stutil |
Executable: |lhomel\rladimirfstlink—masterfbuiIdlDebug{srclgdbseNerfst—util || - |
Parameters: | |

Working directory: |lhumeluladimirfcdblhest || |

Launching options
iJ Launch tool in a new console window and wait for a keypress when done

O Launch tool hidden with standard output redirected
O Launch tool visible (without output redirection)

(O Launch tool visible detached (without output redirection)
You can use the following macros:

${PROJECTFILENAME}

${PROJECTNAME}

${PROJECTDIR}

${ACTIVEEDITORFILENAME}
${ACTIVEEDITORLINE} (${ACTIVEEDITORLINEO})
${ACTIVEEDITORCOLUMN} (${ACTIVEEDITORCOLUMMNO})
${ACTIVEEDITORSELECTION}
${ALLPROJECTFILES}

${TARGETOUTPUTDIR}

${TARGETNAME}

${TARGETOUTPUTBASENAME}
${TARGETOUTPUTFILE}

${MAKEFILE}

| OTMEHWNTE | oK |

Puc. 2.16. KoHourypauma yTmanTbl

Tenepb BKAOYAEM PEXMM OT/MAZKW B OKOLUKe, rae Mbl BKAOYanu Release. 3anyckaem nepecbopky
npoekTa. [Jo6aBnaem TOUKY OCTaHOBA K OAHON U3 HalMx A06aBNEHHbIX ABYX CTPOK. BKaoyaem Hawy
yTUAnTy (ocHoBHOE MeHto Tools->stutil). [LoNKHO NOABUTLCA OKHO, KOTOPOE MOYKHO CBEPHYTb, YTOObI NO
OKOHYaHWK 3Tana OTAaAKM OCTAaHOBUTb PABOTY YTUAUTLI, BbIKAOUMB €€ 0ObIYHbIM 06pPa3oOM.

JSr(Imain.( ® ‘

76

78 MX_GPIO Init();

86 while (1)

=

[=]
88 GPIOC-=0DR "~=GPIO PIN 13; SHIE] |7I7“
89 @ HAL_Delay(3000); stoutil 1,3,1
N 201 7-04-15T19:56:24 INFO sred/conmon, ot Loading device parameters, ...
2017-04-15T19:56:24 INFO srodcommon.ct Device connected is: F1 Medium-density de
wice, 1d 0x20036410
201 7-04-15T19:56: 24 INFD sre/common,cp SRAN sizer OxBO00 bytes (20 KiR), Flash:
010000 bytes (B4 KiB} in pages of 1024 butes
2017-04-15T19:56:24 INFO srodgdbserver/gdb—server.ct Chip ID is 00000410, Core I
D iz 1ba0ld77,
i017-04-15T13255324 INFO src/gdbserwver/gdb-server,ci Listening at *14242,

97 ~}
99 f** System Clock Configuration
*7

101 vﬁid SystemClock_Config(void)
=K

104 RCC_OscInitTypeDef RCC_OscInit
165 RCC_ClkInitTypeDef RCC_ClkInit

187 /**Initializes the CPU, AHB
le8 */

189 RCC_OscInitStruct.OscillatorT:
118 RCC_OscInitStruct.HSIState = Ri
111 RCC_OscInitStruct.HSICalibration n
112 RCC_OscInitStruct.PLL.PLLState = RCC_PLL_NONE;

113 if (HAL_RCC_OscConfig(&RCC_OscInitStruct) != HAL_OK)

{

115 Error_Handler();
}

117

Puc. 2.17. BkntouéH cepsep dbg
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Tenepb MOXHO 3anycTUTb 0TAaaKy (Debug->Start/Continue), OTKpbIB, HanpMmep, OKHO Aucaccembnepa
(Debug->Debugging Windows).

rc/main.c [test] - Code::Blocks 16.01 i

Valgrind  Help

Fle Edit View Search Project Build
e @ &

<global>

Function:

HAL_Init
SystenClock_Contig

Send user command to debugg
void systenClock Config(void)

104 RCC_OscInitTypeDef RCC OscInitStruct
05 RCC_ClkInitTypeDef RCC_ClkInitStruct;

RCC_OscInitStruct.OscillatorType = RCC_OSCILLATORTYPE HSI
RCC_OscInitStruct.HSIState = RCC_HSI_ON.
RCC_OscInitstruct.HSICalibrationValue = 16
RCC_OscInitStruct.PLL.PLLState = RCC_PLL NONE

if (HAL_RCC_OscConfig(SRCC_OscInitStruct] i= HAL OK)

T Mixed Mode | Adjust | [Save to textfle

1
1
1
1
115 Error_Handler
16
1

s 3¢ |3 Search results 3¢ | Buid log 3¢ | ¥ Bui

es 98 & Closed fileslist 3¢ /) Ccee 9§ | A CppCheck 3¢ | A CppCheckn

Command: &0

Puc. 2.18. OTnagka nporpammol

3aBepLUMB OTNAAKY, MOXKHO BbIKJOYUTb OTNaAKY (KHOMKa OCTaHOBA Ha MHCTPYMEHTa/IbHOW NaHenu uam
yepes OCHOBHOe MeHio, pa3gen Debug) n ocTaHOBWUTL cepBep, BbIKAKOYMB €ro Tak, Kak BblKAo4YaeTcs
Nto6as nporpamma — 3aKpbITb OKHO.

Mpw yaadHom ckaumsaHmm nporpammbl System Workbench, Hagetock, Bam He npnaétcs NOBTOPATb YTO-
TO M3 PACCKa3aHHOro MHOW Bblle. BO3mMOXHO, yCcTaHOBKA nporpammbl ByaeT He CAOXKHee YCTaHOBKM
STM32CubeMx, a Bcé ocTanbHOe 6yAeT yCTaHOBAEHO NpW 3TOW npoueaype. A He yBepeH, 4To
ucnonb3osaHne Ubuntu He obnerynt Bam KM3Hb BecbMa CyLLECTBEHHO. M fdaKe He yBepeH, 4To B
cnepytowem Bbinycke ROSE He npmAéTtca oTbICKMBaTL pelleHne 3aHOBO.

OcTaniocb onmcaTb co34aHMe Kakoro-HMbyap npoekTa gna STM32, rae A Xxouy noKasaTb, noyemy Bbibpan
nporpammy Code::Blocks.

Jlono/iTHeHH e

B KOHLe 4eTBEPTOM rnaBbl A Hanucasn, YTo NPOBEPIO YCTAaHOBKU U HACTPOMKM Mporpamm Aana paboTbl C
ARM-KOHTpOﬂnepOM. MnaH 6bln Takol — uuTaTb TO, YTO A HANMUCan paHee, U NOBTOPATb 3TO War 3a
LIarom, cTapascb He 3abblBaTb, @ ONMCbIBATb KaxAablit war. Cpasy npu3HalOCb — OANEeKO He Bceraa A
cnenosan aToMy naaHy. OKa3an0Cb, YTO paHee A ynyctua MHOroe B onncaHme, HO Xy»xe apyroe, He BCE
BO BTOPOI pa3 Noay4MIoCh TaK, Kak MNoJly4nMnoch B NepBbIn pas.

Ons pabotbl nporpamm Tpebyetca yctaHoBKa naketa JAVA JRE 1.7 Sun. B Linux ROSA s ucnonbsyto
MeHeaep paboTbl ¢ NakeTamu, roe B OKHO MOMCKa BBOXY java 1.7.0, a B noAsuBLIEMCA OJNHHOM
Cnucke BbIGBUPAKD HECKONbKO, HauuHawwmxca ¢ java-1.7.0-openjdk..., java-1.7.0-openjdk-headless...,
libjavascriptcoregtk1.0_0-GTK+port...
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¥YnpaeneHue Nporpamm amn = | = S

®aiin  MapameTpsl Bug Cnpaeka

@ YnpaBneHWe NporpaMMami

|Ece . |B(e 4| Haiftu: [Qjava 17.0 4
{3 ‘ * Maket Bepour Penna Crary *
MyBnuyHBIE KNKUW n
& o B oo e
&% PazpaboTka . al
b
/‘59 u] 1;’;:11] 1.7.060 2433-05a2014.1 |
PefakTopel )
= O vl 5060 2.433-05a2014.1
Open)...
= javat... 060 243305320141
'E'- Canb o Open]...

@ vl | o560 2.433-r05a2014.1 1
> < Y —— -
- Cucrema | java-1.7.0-openjdk - Open]DK Runtime Environment

@ TekcToBBIE YTUANTEI The Open)DK runtime environment.
> Mogpo6rocTu:
_' TepMuHank!
'/:_’B Vao6creo B @aiinbi:
@ DaiinoBble yTUANTL! B> )KypHan usmeHeHnii:
IMynATopel "
«____—————m»

Beibparo: 06/ CeobogHo Ha gucke: 9.7TE

BrifpaTk BCe MpUMEHNTE | | BuIATK

Puc. 2.19. YcTtaHoBKa naketa JAVA

YCTaHOBKY Nporpamm s pewnn HayaTb C YCTaHOBKKM nporpammbl STM32CubeMX, NOCKONbKY yCTaHOBKA
3TOM nporpammbl 6bl1a Hanbonee npoctoii. O603HaUMB danN YCTAHOBKM UCMOAHAEMbIM, KaK U nucan
paHee, A yCTaHaB/MBAO NPOrpammy.

Mpu nepsom 3anycke co3gaHusa wabsioHa nossaserca cooblieHme:

Fllc Window Pinour Frojeee Help

[l slulw| 2 ¢ ow idlion ow usortaber | ]

7 Minout * Clock Conflguration | Confiqu _ Brumt | Code Commmatin | Aduaned Suilings .
it Swlings
Projees Name

[ tozt
7 Perlpherals
4 ADCL
b aDC2
b can
o b CRC
E =1

Toodchaln + IDE
e -
Fraject Manager Settngs. -1+ Il

% The Firmeare Package 1STM32Cube FW FLWLA.01 o one of s dependencles required by The Project 15 nos avallable In your STM32CubeME Reposiory.

= Do you wane to downiload this now ¥
=]

oo Meu Feterence
s STMEZFLOICET

T® ez Firmware Package Name and Werson

[ STM3ZCUES Fv FL YLD

=M
e s o )
o umne ¥ W Eiwdanll Virmmars Vi atinn

S A

ReoLlee Forproras

SIPVEAEICN

Puc. 2.20. CoobuieHne o He0H6X0AMMOCTH 3arpy3nTb U YCTaHOBUTb AOMNONHEHNE
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KHonKa Yes npvBOAMT B AeNCTBME MEXaHW3M CKauMBaHUS W YCTAaHOBKW. B pesynbTaTe B AOMAaLLHEN
ONPEKTOpPUKN, OTKyAa A YCTaHaB/AMBAlO NPOrpammy, MOABAAIOTCA ABE Manku, KOTOpble CO34atoTCa Mnpu
YCTQHOBKE M KOTOpbIE YA4ANATb He cneayer.

C naketom a4 paboTbl C arm A BHOBb MOCTYMNato, KaK M paHblie — CO34ato Manky arm, KyJa Konvpyto Bce
daitnibl, a 3aTEM C MOMOLLLbIO KOHCOIM OTNPaBAAto eé B pasaen /usr.

[anee, noxoxe, cnenyert yctaHoBUTb nakeT stlink. 1 npobyto yctaHoBUTL U stlink-master u stlink-1.3.1.
[eno B Tom, YTo Npobembl BO3HUKAMU Aanee, YTo NoTpeboBano oT MeHs NoL06HOW cyeTbl.

Onsa yctaHoBKM stlink A ¢ nomowblo MeHeaKepa ynpaBAeHMA nNporpammamu yctaHasnmsato CMake,
libusb, libusb-devel, clang, Ccompile, gtk+-common, libgtk+-devel, libgtk+3.0, libgtk+3.0-devel, gdb,
libgdb. He yBepeH, 4To BCE NepPeYnCANA N YTO HE K3aLENUA» JINLLHETO.

Mpu ycTaHOBKE C MOMOLLbIO KOHCONW, BbinosHAA sudo make —DMAKE..., Kak 3To HanucaHo B
PYKOBOZACTBE MO YCTaHOBKe, He cieayeT 3abbiTb 3aBepLlIMTb 3Ty KOMaHAy ABYMS TOYKaMK (ecnu He
owmnbatock). A cosgato yctaHoBKY U ans Debug, n ana Release, NOoCKONbKY He yBEpPEH, YTO AOCTAaTOYHO
TOJIbKO YCTaHOBKW A/1A OT/aguMNKa.

MonHana ycTaHoBKa B KOHCOM stlink BbIrnsauT Tak:

stlink-master : bash — Konsole @

Npaska Buag 3aknagkm Hacrpoiika CnpaBka

Linking C executable st-info
st-info

Linking C executable st-flash
t-f1

stlink-gui
ui
get stlink-gui-local

Linking C executable stlink-gui-local
Built target stlink-gui-1 !
ning dependencies of target sg

Linking C executable sg
Built ta 59
canning dependencies of target flash

Linking C executable flash

5] Built get f ]
ning dependencies target usb

[
[
S
{.
[
S
[
[:
[:
[ 9
Sca
[I

Linking C executable ush
Built targ ]
vladimir@vladimir-VirtualBox

=

stlink-master : bash

Puc. 2.21. YcTtaHoBKa B KOHcou stlink

KacatenbHo yctaHoBkM MakefileACubeMX Bo3HMKaeT npobnema. K cnoBy, cama ycTaHOBKAa JenaeT B
cucteme (B /usr/bin) TONbKO CCbIKY Ha Manky, rae HaxogmMTcA 3Ta Nporpamma. Y meHs oHa B moei
AOMaLLHeW anpekTopuun. A npobiema BO3HWKaAeT TAaKOro poaa — NporpaMmma He HaxoAuT arm-none-eabi-
gce, XoTa A ucnpasun Gaia, Kak Nucan paHee, B YacTM 3a4aHuMA nyTei. B npowabiit pas aTy npobnaemy A
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He oTMeTuA. PewunTb npobaemy nomoraer mcnpasneHwe oaHoin cTpoku ¢daina CubeMX2Makefile.py,
rae A 3a4ato NOJIHbIV NYTb K KOMaHAe:

p = subprocess.Popen ("/usr/arm/bin/arm-none-eabi-gcc -dumpversion",
stdout=subprocess.PIPE, shell=True)

Mpu pabote B Code::Blocks c arm-kKoHTpon/1IepOM HaCTPOIiKa, MOX0XKe, NOTPebyeTca Kaxapln pas, Koraa
BbINO/IHAETCA HOBbIA MPOEKT, YTOObl YKa3aTb HYMHbI KOMMWAATOP, 3343B €ro KOMMUAATOPOM Mo
yMOYaHuUIo.

Moka A A0BOAbHO A0/Ar0 pasbupanca ¢ Tem, Kak paboTaTb C arm-KOHTPOA/IEPOM, MHE NPUXOAMNO B
ro/IoBy — €C/IM He Noy4nTCA 3arpy»Katb nporpammy us Code::Blocks, To, uto genatb?

OKa3anocb, YTO AOCTATOYHO BbINOAHUTL B KOHCON KOMaHA4y stIink—gui:

sTlink GUI [ = [ 5 N
i
- 5‘
Failed to connect to STLink. 0K
Device
Chip: F1 Medium-density device
Core: 0x1ba01477
Flash size: 64 kB
Ram size: 20kB
Device memory | No file
Goto address: | 0x08000000
Address 0 4 8 C
Ox 08000000 0x 20005000 0x08000DED 0x08000D6D 0x08000D71
Ox0B000010 0x08000D75 0x08000D79 0x08000D7D 0x00000000
0x0B8000020 0x 00000000 0x 00000000 0x00000000 0x08000D81
O0x0B8000030 0x08000DES 0x 00000000 0x08000DB9 0x08000DBD
0x 08000040 0x08000E35 0x08000E35 0x08000E35 0x0DB000E35
0x 08000050 0x08000E35 0x08000E35 0x08000E35 0x0DB000E35
0x 08000060 0x08000E35 0x08000E35 0x0D8000E35 0x0D8000E35
Connected

Puc. 2.22. NMporpamma ana 3arpysku bin-daiinos 8 STM32F103C8

YcraHoBKa M HACTpOMKa (Mpoao/nKeHue)

Mocne TOro, Kak 3aBepLInIach yCTaHOBKa W HacTponka Code::Blocks ana paboTbl c moaynem
STM32, a pelwnn, 4To Nopa 3aHATbLCA BTOPOMN YACTblo TOro, 0 YEM XOTesN pacckasatb. MHe
NMOKa3a/ioCb, YTO B 3TOM YACTU He AOIKHO ObiTb NPenATCTBUIN. HO, KaK 3TO 4acTo CO MHOM
bbiBaeT, A ownbeA.

Mocne ponroro BpemeHwW B «bHe3yTelHbIX» MNOMbITKaX MCNO/Ab30BaTb MpunoxeHne wxWdgets ana
nporpammbl Code::Blocks, Koraa A nbiTanca yCTaHOBUTb 3arpy)KeHHoe ¢ calTa npoussBoauTens
npunoxeHne Bepcum m 2.8.0, n Bepcum 3.0.0, nonyyas nnbo coobuieHMe 06 OTCYTCTBMU BCex
61baMOTEK, HaYMHaA C OCHOBHOro daina app.h, cAmbo coobuweHne o6 otcyTcTBMKM dalina setup.h, s
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pewnn NpekpaTtnuTtb 3TN NOMNbITKKU, MOCKOJZIbKY HU MaHUNynAaAunAa C BapunaHTamMum YCTAaHOBKK, HU MOUCK
COBETOB B MHTepHETe HE a1 NONNOXKUTENIbHOTO pe3ynbTaTa. |_|0ﬂy‘-lal'IOCb TaK — He cyp,b6a.

Mpu noucke peweHna npobaembl B MIHTEPHETE S YacTO BCTPEYasl pacCKasbl O TOM, KaK C moaysiem
STM32 n nporpammoli Code::Blocks nerko pabotatb B auctpmnbytnse Ubuntu. N a cmupunca ¢ mbicnbto,
YTO B 3TOM MECTe pacCKasa A nepenay K Takomy BapuaHTy pas3BuTMA COObITUN.

Pecypcbl KOMMbloTEPa, NPU BCEM MX 3HAYMMOCTU, €C/IU CPaBHMBATb €0 BO3MOXKHOCTU C TeM, Y4TO 6b1N0
NeT aecATb Has3ag, TemM He MeHee, He 6e3rpaHudyHbl. Moatomy s yaaamn yctaHoBKy ROSA Ha
BMPTYyas/IbHOM MaluMHe (BCE paBHO A cobupasaca NOBTOPUTL BCHO YCTAHOBKY M HACTPOMKy ana STM32) u
yctaHosun Ubuntu 17.04. Mo nepBoMy BrneyaT/IeHMIO 3TOT ANCTPUOYTUB paboTan ropasfo «HaTyKHee»,
yem ROSA, Ho xy:ke 6bl710 Apyroe — A He CMOT YCTaHOBUTb M HacTpouTb wxWidgets, KaK HUM cTapancs.

NTorom aToro «cusundoBa Tpyaa» cTaa CHOC «HOBOAENA» M BO3BpaLLeHne K Anctpubytmusy ROSA.

Mocne ycTaHOBKM AMUCTPUOYTMBA Ha BUPTYa/ibHYIO MaLUMHY M ycTaHOBKM nporpammbl Code::Blocks s
pewunn ewé pas noBTopuTb ycTaHoBKy wxWidgets sepcum 3.0.0.

Hauano aTomy npoueccy nNosoxuaa ycTaHOBKa A0NONHUTENbHbIX Bubanotek ana gtk, 6e3s KoTopbix Aake
KoHdUrypaums He 3aBepllasacb ycnewHo. B npownbii pa3 s yCTaHOBUA MHOMO AOMOJIHEHUIA W
6MbNMOTEK, HEe 3HaA, YTO HY)KHO, a 4YTo HeT. CeMyac s pewunn AoNnosHATbL 6UBANOTEKM MOCTENEeHHo,
ycTaHoBMB ana Hadana libgtk+-devel, libgtk+1.2, libgtk+2.0-devel, libgtk+2.0_0:

YnpaeneHne Nporpammamn [ =] = IESE
®aiin Mapametps! Bug Cnpaeka
ot ¥YnpaeneHwe nporpaMMami
L
| Bee v| |Bece +| Haiimu: Q_ libgtH 4
fr 1 - Maket Bepcwa Penuz Cratyc =
MyBanuHbIe KoUK libgtk+-devel ; -
@ @ Development tools for G... 1210 37-rosaz014.1 Q
p <4 PaspaboTka libgtk+1.2 .
7y & | Main library for gtk+ 1.2.10 57-ro5a2014.1 (3]
PepakTopei libgtk+2.0-devel :
| | 24, - 3
= ® Development files for GT... 22430 1-rosaz014.1 Q
libgtk+2.0.0 |
=7 ™ X11backend of The Gimp... 22430 1-rosa20141 O
Eg Cerse . libgtk+3.0-devel I v
- a Cets 0
> m CucTemMa KpaTKOE BBefleHNe
@ TeKCTOBLIE YTUANTEI Cneea nNokasaHo JepeB0 KaTeropuii NakeToe.
EC/I WENKHYTE N0 HA3EAHWKD MAaKeTa B CIMCKe, CNpaea ByayT nokasaHsl
H TepMUHans cBEfeHNA 0 NakeTe.
Hﬁ] YaobcTeo Y106l yCcTaHOBWTE, 0OHOBWTE MK YA3NNTE NAKET, NPOCTO WENKHUTE Mo
i . GAaxKy pRAOM C HUM.
BribpaHo: 0B / CeobogHo Ha gucke: 1076
BribpaTk BCe . MpUMeHNTE | | BriiiTi
o

Puc. 3.1. YcTaHoBKa 6ubnnorek
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an 3TOM NO 3aBUCMMOCTAM aBTOMaTUYECKU YCTAaHOBWUZIOCb MHOTO ApYyrunx 6M6!'IVIOTeK, HO YyXe 6es
MOEero BMeLlaTenbCrBa.

B KOHCOMM, nMepemecTUBLUMCb B MNamKy C pacnakoBaHHbiMmM dannamm wxWidgets-3.0.0, KomaHgoM
KoHdurypaumm: ./configure --with-gtk=2 --enable-unicode —prefix=/usr/, - 8 BbINOAHWA NepBbI 3Tan
ycTaHOBKW. KacaTesnbHO unicode — B npeaplaywmnx nonbiTKax 6e3 ycTaHOBKWM AONONHUTENLHOM OnNuun
MCMNO/1b30BaTb 3Ty KOANPOBKY NOABAANACL OLIMBKA C COOBLEHNEM, YTO HE PACMO3HAETCA HEKUIN CUMBON
ZX_4TO-TO Tam. A yCTaHOBKA AOMNOJIHUTE/NIbHOW ONUMK NPMBOAMAA K OTKa3y M3-3a oTcyTcTBMA setup.h. A
HaxoAuA 3TOT dalin, NbITaNCA «MOAMUXHYTb» €ro B PasHble MecTa, HO 3TO NPUBOAN/IO K NOSABEHMIO ewwé
60/1blUEro KoanM4yecTsa oWMHOoK. A B TOM, YTO OTHOCUTCA K PasHbIM MeCTam, ecan He aobasutb prefix, To
yCTaHOBKa B aupekToputo /usr/local B Kakue-To momeHTbl TpeboBana OOMONAHUTENbHbIX YKa3aHW
nporpamme, B Kakom include nckatb aTm BKAtoYeHMA. 3aBepwna A 3To KomaHaon sudo ldconfig, Kak
COBETYET YCTaHOBKa AOMNO/IHEHUS.

Mocne 3aBeplleHMA yaa4yHON KoHUrypauum TUMNOBbIMM KomaHgamu make u sudo make install s
3aBeplna, npusHatocb 6e3 ocobon Hagexkapl, npouecc aobasneHusa wxWidgets B nporpammy
Code::Blocks.

CosfaHue NepBoro NpPoeKTa BbIrNAAEN0 TaK:

wxWidgets project [ =1 m wxWidgets project [ =1 ET“

Please select the wxWidgets version you wantto use.
' Please make a selection. '
wxwidgets 2.6.x
wxWidgets 2.8.x

wxWidgets

Please select your favourite GUI Builder to use.

You can also select the type of application that you want
to use in your project.

Preferred GUI Builder-
) None

) wxSmith

© wxFormBuilder

wxWidgets

-Application Type

() Dialog Based
Cross-Platform

GUI Library

Cross-Platform
GUI Library

© Frame Based

| <Back || Next> ||0TMEHMTb| | <Back || Next> |‘OTMEHHTb|

wxWidgets project [= | = EN wxWidgets project [= | = EES)

Please select approp idgets configl 3
If you are not sure then use "Use default wxWidgets
Configuration™

r you want enabled in your project. r
' compler; ' Advanced Of b full
vanced Options are to be set carefully or
IGNU GCC Compiler m Compilation will Fail.
|&J Create "Debug” configuration: | Debug

"Debug” options

Please select the compiler to use and which configurations

‘wxWidgets Library Settings-
U Use default wxWidgets configuration

wxWidgets Outputdir: A WXxWidgets SRl
Objects output dir.: W‘ -‘Advanced Options
Cross-Platform Cross-Platform O
GUI Lib]‘ﬂlj/ |&J Create "Release” configuration: | Release GUI Lfbl‘ﬂ!jl -

"Release” options

Outputdir.: bin/Release/
Objects output dir.: | cbj/Release/

Other Options
(7] Create and use precompiled header (PCH)

[T Create Empty Project

| <Back || Next> | OtMeHuTE | =<Back | Finish ‘ | OTmeHuTE

Puc. 3.2. HacTpoiiku npu co3gaHnm npoekTta ¢ wxSmith
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A1 nponycTMn o4yeBMAHblE CTPaHULbI C 3aJaHMEeM MMeHU NpoeKTa u npoduns Bnagenbua. Ho, Korga s
3anycTna cbopKy MycTOro NPoeKTa ¢ eAUHCTBEHHOW Ppopmoli, A 6bin yanBNEH, He Byay CKpbiBaTb 3TOrO,
cbopKa 3aBeplumnacb 6e3 ownbok. [JobaBns KHOMKY Ha GopMy, A y3HAN pe3ynbTaT, 3HAKOMbIN MHe No
npeabiaywmm onbitam ¢ Code::Blocks:

*osctirame.wxs [oscl] - CodexBlocks 1601 - | = EM
File Edit View Search Project Buid Debug wxSmih Tools Tools+ Pluging DoxyBlocks Semtings Valgrind Help
LeB@ « % @ LB @ @ O ey DL no 33

O @A eE==SE o000 &8 §C

4 Vesldme @3 M Bl &ies BPRBR Y
i i . L] *osciframewxs 3¢
«[Resaurces |Fies
+ 4 reoues =3
v o1 —————————
* Hunrrame : > |
v [l osciFrame —_—
v @ wxframe i
-l
b Dok . ]
=
'.
X/
L] Label
=
=
1Q
L=
m] 0
Label Label
Is default  []
Varname  Buniont i
1s member [7]
Tdentfier T_BUTTONT
Class name wxButton
Default pos [] Standard | Advanced | Aui| Conib | Dialogs | KWIC | Layout | Led | MathPlot | Tools
x = = - .
3 = NG - 210 = | F = - T
v 184 B BT 00 0 o G ol 0 1 Y 5l R T N S TS T 2 Y B 0 [ L ST
Pos in dialo, [ ]
Default size []
width
reight
Validator .
Enabled  [7]
Focused [
sidan O]
wxsmith/osciframe.wxs

Puc. 3.3. lobaBneHne o4HOM KHOMKK Ha dopmy

[JobaBneHne BTOPOM KHOMKU — CaMbli NPOCTOM CNOCO6 NOAYYUTb NPUBbIYHBIN BUA, GOPMbI:

scframe.wes [oscl] - CoderBlocks 16.01 SN |
Flo Edit View Search Projct Buld Debug wiSmih Tools Tooks Pgins Dorylocks Setings Valgrind Help
BeE@® «% 8@ A B G| 9 0 oo BHL no 83
O @ eaEE E OOoD & 8 C
o VesLdme B mic B3 Qe mBBR A
Mansgement ]

osclframexs 3§

| Resources [Files

* s ==

¥ Mo s - S -
* B wrcame L |
* [ wxFrame SRR S R H L ]
* ©Tools futabel | fiiiniiiiiifii i =
il =
- Label
D '
X
=
i
1Q
. B
@
Tide
Centered  []
Ian Clickto add
Defaultpos (]
standard | Advanced | Aui | Conwib | Dialogs | Kwic | Layout | Led | Mathptot | Tools
v 01| | [ 2o = e = e R R =
Heght 298 — 5
Sizein dislog (]
M
Enabled ] L
Forwsed ] B
Haden  []
Foreground Default
Backg A oefaun || | P
Font Clickto edit
. E
wsmith/osc1 frame.voxs default @

Puc. 3.4. dopma ¢ gBYMA KHOMKAMM M NaHeNbto AnA rpadurKa
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YTo Ke 5 xouy? A xody B KauyecTBe npumepa pabotbl ¢ ARM-KOHTPOANEPOM MOAYYaTb AaHHble oT ALM
moayna STM32F103C8 u otobpaxkaTtb Mx Ha rpaduKke dopmbl, co3gaHHoli B Code::Blocs. B Code::Blocs
C0342ETCA U NporpaMmma g8 MUKPOKOHTPONEpa.

Mpexae, 4em NPUCTYNUTL K paboTe, A Xo4y NPOBEepPUTb ABe MPOCTble Belln — HapucoBaTb NPSAMYIO B
oKkHe dopMbl 1 onpobosaTtb paboTy 3TOM Nporpammsl 418 Komnbiotepa ¢ COM1-noptom (/dev/ttySO0).

NTak. HeobxoamMmble MHe KOMaHZbl A MoCTapalocb HaWtm B WMHTEpHeTe, Hanpumep, Ha caute:
http://wiki.codeblocks.org/index.php/WxSmith tutorial: Creating items with custom paint and mou

se_handling

M nonesHas ccbinka: http://wiki.codeblocks.org/index.php/Tools%2B reference

B nepBoli TeCTOBOM Nporpamme ABOMHOM LLENYOK /IeBOM KNaBULLIEN MbIWKM NO NaHenn aaét npubasky K
dariny osc1Main.cpp (oscl — 3To Ha3BaHWE MOEro NPOeKTa), Kyaa A [,06aB0 HECKONIbKO CTPOK:

void osclFrame: :0nPanellPaint (wxPaintEvent& event)
{

wxPaintDC dc ( Panell );

dc.SetPen( wxPen ( *wxBLUE, 2 ) );

dc.DrawLine( 0, 0, 100, 100 );

M nobaBnto napy CTPOK B pasAen BKAOYEHWUI, YTOObI OH CTan TaKUM:

#include "osclMain.h"
#include <wx/msgdlg.h>
#include <wx/graphics.h>
#include <wx/dcclient.h>

// (*InternalHeaders (osclFrame)
#include <wx/intl.h>

#include <wx/string.h>

//*)

Ecnn tenepb C06paTb NPOEKT N 3anNyCTUTb €ro Ha BbINO/IHEHUE, TO NONYYUTCA TaKom pe3ynbraT:

=] 5 S

File Help

| Label |

Label

Puc. 3.5. Pe3ynbTaT NepBoro pUcoBaHMA Ha rpaduyeckoit naHem

Y106bl OKOHuYaTenbHo ybeautTbca B PabOTOCNOCOBHOCTM 3TOM 4YaCTU NPOEKTa, A fJobasnto ewe
HECKOJIbKO CTPOK:
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void osclFrame: :0nPanellPaint (wxPaintEvent& event)

{
wxPaintDC dc( Panell );

dc.SetPen( wxPen ( *wxBLUE, 2 ) );
dc.DrawLine( 0, 0, 100, 100 );
dc.Clear () ;

dc.SetPen( wxPen( *wxRED, 2 ) );
dc.DrawLine( 10, 0, 120, 100 );

Tenepb NepBasn CUHAA IMHUA CTUPAETCA, @ BMECTO Heé NOABAETCA KpacHas, KOTopas HEMHOIo cMelleHa
B CTOPOHY. [oKa meH#A 3To ycTpanBaeT. TecT 3aBepLUéH.

[na BTOpOro Tecta s co34ato0 HOBbI NPOEKT, Aobasnsato ABa daliia U3 ckavyaHHOro B MHTepHeTe nakeTa
seriallib B npoekr: serialib.cpp, serialib.h.  ux npocTo Konupylo B ManKy npoekTa, NpeasapuUTesbHO
3aKpbIB ero (Ha BCAKWUI cayyali). 3aTem OTKPbIBAlO €ro BHOBb, B OKHE MeHe Kepa NpoeKTa Nepexoxy Ha
3aKNagKy Project, ecTb Takan 3aKkNagKa, U, LWENKHYB NPaBoW KAaBULWENW MbIWKM MO HAa3BaHWUIO MPOEKTa,
BblbMpalo M3 BbiNaJalowWwero MeHto gobasneHve ¢ainos. B AManoroBom okHe oTmeyato oba daina u
HaYKMMato KHOMKy OTKPbITb.

[anee... a ABaXKAbl WENKAKD IEBON KNaBULLIEN MbILWKK MO NepBOM KHOMKe, KOTOPYto Hasean Start, 3atem
no BTOPOW, Ha3BaHHoOM Stop. A xoten aobasutb Ha popmy 3TUKeTKy (label), HO He Hawén eé, pobasus
ewé oHY KHOMKY, 1 3anu1CbiBato TAKOM TEKCT:

void twoFrame::0nButtonlClick (wxCommandEventé& event)
{
ret = LS.Open (DEVICE PORT, 9600);
if(ret !'=1) {
Button3->SetLabel ("NOT") ;
} else {
Button3->SetLabel ("OK") ;

Mpwn cbopke npoekTa B daiine serialib.h nonagobunocb sameHnts NULL uncnom 0, Hanpumep:
BmecTto char ReadChar (char *pByte,const unsigned int TimeOut ms=NULL) ;
Cnepyet char ReadChar (char *pByte,const unsigned int TimeOut ms=0) ;

3Ty onepauumio ynpouwiaeT Search->Replace, rae MOXHO NPOBECTU BCE 3aMeHbI CPasy.

K pasgeny BkAtoueHUt gobaBuaoCh cneaylollee:

#include "serialib.h"

#define DEVICE PORT "/dev/ttySO/"
serialib LS;

int ret;

Mocne cbopKM NpoeKTa NPOBEPKA BbIFALMT ...
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IIpuxkawyenusa c COM-noptom
B BMpTyanbHON MalLMHe A0 Havana pabotbl ¢ COM-nopTom, NOXOXKe, Ha40 HAaCTPOMUTb 3TOT
nopT, UCNonb3ys WKOHKY «HacTpouTb». CneayeT BblOpaTb M3 CAMCKA YCTPOWCTB MOPT,

Bbl6bpaTb COM1 m BnucaTb ero HMKe. Tenepb Nocne 3anycka BupTyanbHoit OC ¢ nopTom
MOXKHO byaet paboTaTtb.

W Oracle VM VirtualBox Menemxep — m}
@ »
N - 23 ferann (@ Cruman

Cospath HactpouTs CBpocirs  3anyctuts

L[ /=] osume [S)_npeasio 2
H {2} ROSA - Hactpoiiku ? L

l@‘ OBwume COM-nopTol

Ig Cucrems Mopr1  Mopr2 Mopr3  Mopr 4

Aucnneii [ BinioumTs nocnegosaTensHIi nopT

Hocurenn Homep nopra: | COM1 ~ | Mpepoisarve: |4 | Mopt BB: [0x3Fa
PexM nopTa: | XoCT-yCTPONCTEO -
Dﬁ Ayana
MOAKMKOHUTEEA K CYWECTEYIOWENY KEHANY CORETY

B cen MyTefaapec: [COM1

’@ COM-noptel

& us

Bl Obuwme nanku

E] Wrrepdeiic nonezcsatens

OBHEPYHEHE! HEMPSEWABHEIE HACTPOMKH Cancel
v

Puc. 4.1. OcHOBHas HaACTPOMKa NOAKAKYEHNA NOpPTa

Mposepsas paboTy nporpammbl gna COM-nopTa a ybeguncs, 4to nogxratodeHme K ttyS0 yaayHo.

=1 5 RN [ = ] E B

File Help File Help

Start Start

Label 0K
| Stop Stop

Puc. 4.2. lNepBaa nposBepKa Nporpammbl

Bbino 6bl nyywe, ecnn 6ol nocne 3ameHbl ttySO Ha ttyS1 Ha 3TMKeTe (TpeTbel KHOMKe) NosBuaoCh Obl
NOT. Ho aToro He npoucxoaut. [na npoBepKM 3Ton cTpaHHocty, B Windows 3ameHa COM1 Ha COM?2
0AET MMEeHHO TaKoM pe3ynbTaT, MOXHO BOCMO/1b30BaTbCA KOHCO/IbHOM KOMaHAO0M:
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vladimir : bash — Konsole | = | [=] ﬁ‘

®aiin Mpaeka Bug 3aknagkuw Hactpoiika Cnpaeka
vladimir@vladimir-VirtualBox
1 1 root root O &

viadimir@vladimir -VirtualBox

vladimir : bash

Puc. 4.3. NMposepka COM-nopToB

Tenepb MHe NOHATHO (MK A AOMNYCKalo, YTO MOHATHO), oTYero 1 nopT ttyS1 otsetnn OK. YTobbl paboTaThb
¢ noptom ttySO, mHe noHagobutca B Linux RUSE caenatb nonb3osatensa yieHom rpynnbl dialout. Ons
3TOr0 HY»XHO MUCMNO/1b30BaTb HAaCTPOMKMU (MKOHKa B MPaBoit YacT! NaHeNu C LWecTepEéHKoN Henoaanéxy ot
YacoB M KOP3MHKKM). HaxkaB Ha 3Ty KHOMKY, B OKHe «[lapameTpbl cucTembl» ciedyeT BbibpaTth pasgen
«YnpasneHune nosib3oBaTeNnaMmny. BBoa napona root 0TKPbIBAET OKHO, rae NOABATCA BCE NO/b30BaTeNN.

Ynpasnenue nonk3osatensmu

YTWAMTa 477 yNpaBAeHwA Nonk308aTeNsMM ROSA 1.14

®aiin Jedicraun  Mapawerps  Cnpasea

N )

Moncx: NpumenuTs GuneTp
Tonssosaren | Fpynnet

Vus nons3oBatens 1D NONL30BaTens  [MaBWas rpynna  Monxoe uws Obonouxa exopa  fomal

YaaIMTE

HacTpoiika napameTpoBs cUCTeMbI

@ * v P P —— e e ) | T8

Puc. 4.4. inanorosoe oKHO BbI6Opa Nonb3oBaTens
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Llenykom nNpaBoil KAABULIM MbIWKKM MO HYKHOMY MO/Mb30BATEN0 MOXHO OTKPbITb €ero Aana
pefakTMpoBaHMA. A Ha 3aknagke «Ipynnbl» HOBOTO AMANOrOBOrO OKHA MOMHO OTMETUTb, B KaKyto
rpynny cnegyet ob6aBuTb Nosb3oBaTens.

PejakTpoeate Mpynnel / Mons3ceatenei E

JaHHble Nonk3oeaTend | MHdopMalmna 06 yusTHO 3anucn | MHGopMaLnA o napone | Fpynns:
BribepuTe rpynsl, UWieHOM KoTopeIX BT nonk30EaTenk

avahi

avahi-autoipd

bin

cdrom

cdwriter

chkpwd

daemon

davfs2

dialout

disk

fleppy

O games

Ml inmuat

Oo€Lo0o0oooooOoan

rnaeHan rpynna| dialout -

OTMEHWUTH 0K

Puc. 4.5. lobaBneHve Nonb30BaTeNs B HYXKHYIO rpynny

MNosnb3oBaTenb, AobasneHHbld B rpynny dialout, moxetr pabotatb ¢ COM-nopTom. 3TO0 MOXKHO
NpPOBEPUTb KOHCO/IbHON KOMAHAO0M:

vladimir : bash — Konsole E
®aidn  Mpaeka Bug 3aknagkd  Hactpoika Cnpaeka
vladimir@vladimir-VirtualBox s -1 / 'ttySo
Crw-rw 1 root dialout 4, 64 & 21 18: /dev/ttyS0
T b :‘-‘

vladimir@vladimir-VirtualBox

h: 0T HO B
vladimir@vladimir-VirtualBox
vladimir@vladimir-VirtualBox

vladimir : bash

Puc. 4.6. lNMposepKa goctyna kK COM-nopty

MepBasa KOMaHAa MOKasblBaeT, KakasA rpynna AaérT AoCTyn; BTOpas KOMaHAa MOKasblBaeT, 4To K
HenpasWAbHOMY NOPTY AOCTYNa HET; TPeTbA KOMaHAa MOKa3blBaeT, YTO OHa NPOXOAMUT K NPaBUAbHOMY
nopry.

B Windows 10, rae a ucnonssosan Keil uVision 5 gnsa pabotbl ¢ mogynem STM32, a MS Visual C ana
co3aaHuA rpaduyeckoro mMHTepdeiica, HyXHbI NOPT OKasbiBanca BUPTyanbHbiM COM3, MOCKONbKY
Moaynb BKAtoYanca B USB-nopT. B gaHHOM caydae, NOAKAOUYMB MOAY/b K BUPTYalbHOM MaLUUHE...
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5] ROSA [PaBoraer] - Oracle VM VirtualBox

®aiin Mawwmna  Bua  Beoa | Yeorpodctea  Cnpaska
OnTudeckne gnckn
Cete

USE ﬁ HactpouTe USB...
OBLme nankw

MOSART Semi. 246G Keyboard Mouse [1501]
OBwmii Bydep obmena STMicroelectronics STM322 Virtual ComPort [0200]

@yrkuwa Drag and Drop ID nocraswmka: 0483
ID npoaykTa: 5740
Mogkniounte cBpas gucka Jononnednid rocresoid OC... Peswzna: 0200
Cepuiineni N2 00000000001 A
CocToaHue: 3aHATO

Puc. 4.7. NogkntoueHne moayns STM32F103C8 K BMPTya/ibHOM MalLMHe

...fl, CKopee Bcero, obHapyKy ero Kak Apyroe ycTpoWCTBO, a He ttySx. [1n1a 3TOro MOXKHO MCMOAb30BaTb
pasgen «YTUanTa HacTPOMKM 0bopyAOBaHMA» B HACTPOMKAX NapamMeTpPOoB:

Hactpoiika o6opyaoBaHus [= [ = “
®aiin  MapameTpsl  Cnpaeka
ﬁ 1y O6opyaoBaHme
0fHapyxeHHoe 0BopyaoBaHKe WHpopMauwma
» =] KouTponnepe (EJIDE/ATA Wapentudukauma
(=3 KoHTponneph: USB NMpouzeoguTens: STMicroelectronics

» 3 Mopre USB
B 5 MOCTbI M CUCTEMHBIE KOHTPOANEPL!
= Anck

Onwucakue: STM32 Virtual ComPort

Knacc HocuTena: Communications | Abstract (modem)| AT-commands

(v.25ter)
» () DVD-ROM
> & Bugeokapta CoeguHeHue
> @ 3eykoBafn KapTa Wwka: UsB
> * Mpoueccope! WwuHaPCI#: 1

» B Kapra ethernet PCIycrpoiicrao # 5
» 1 KnaBuatypa ’

> |2 Mbiwe ID nponzBoAMTEnA: 0x0483
¥ i) HeuzsecTheiii/ipyrve
82801 HM/HEM (ICHBM/ICHBM-E) SATA Controller [AHCI
Pazn.
Mopayne: cdc_acm

ID ycrpoidcTea: 0x5740

Puc. 4.8. MogKkntouéHHbIN moaynb STM32F103C8

M 06HapyKMBaeTCA OH B YCTPOWCTBAX KaK:

vladimir : bash — Konsole = | = S
®aitn  Mpaeka Bug 3aknagkw  HacTpoika
vliadimir@vladimir-VirtualBox 1 L
Crw-rw 1 ) it 1 0 J/dev/ttyACMO
vliadimir@vladimir-VirtualBox

Cnpaeka

vladimir : bash

Puc. 4.9. O6pauieHune K moaynto
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B nporpamme a mory 3ameHuTb /dev/ttySO Ha /dev/ttyACMO, HO noKa He 04YeHb MOHMMaI0, KaK paboTaTb
C 3TUM YCTPOMCTBOM, MOCKOJIbKY HE YBEPEH, YTO NpM 06paLLEeHMM K HEMY YCTPOMCTBO Bo3BpaLlaeT 1.

B Windows mHe ana Toro, 4to A 3agymas, odeHb nomornao npunaoxkeHme K AVRStudio Data Visualizer,
Yyem BOCMO/1b30BaTbCA B Linux — 3To BONpOC...

Moka a 064ymbIBato 3TOT BOMPOC, NMOKa HEACHO, YTO AeNaTb Aanblue, A MPOBEPIO, Kak U cobupancs, Bce
HacTpoikn Code::Blocks ana paboTtbl ¢ ARM-KoHTponnepamu (4To M onucan Bbile B pasgene
«JononHeHney).

Co3aaHue npoekTta a1 STM32F103C8

MpoeKT, 0 KOTOpOM A XO04y pacckasaTb, nogpasymesaeT, 4To moaynb STM32F103C8,
ucnosb3ya ALM 1 npsamoi goctyn K namaTth (Moayns, KOHEYHO), CKaHMpyeT nepemeHHoe
HanpAXeHWe OT reHepaTopa M nepenaét ero Yepes nopt USB. Bropaa yacTb npoekTa — 310
rpaduyecknii MHTepdeinc, Kotopbln OyaeT NpuMHMMATb AaHHble, U OTOGparkaTb WX Ha
rpadmke. B wutore nonyyaetrcA HeYTO, YTO HaNOMMHaeT ocuunnorpad-npucTaBry AnA
KomnbtoTepa.

HaunHaeTca pabota c 3anycka nporpammbl STM32CubeMX, roe co3gaérca HOBbIA MPOEKT, KOTOPbIN £
Ha30BY 0SC_arm. Ha nepBoW 3aKnagKe OCyLLEeCTBAAETCA BbIOOP, MOKA3aHHbIN HUMXKE HA PUCYHKe:

STM32CubeMX Untitled*: STM32F103C8Tx [= = KN
File Window Pinout Project Help
: D @ i . [JKeep Current Signals Placement |5] -] @] +]Fina [=] ] <] % @ show user Laver
Pinout | ) Clock Configuration | Configuration | Power Consumption Calculator | ("Pinout | O Clock Configuration | Configuratio
Configuration =i []Temperature Sensor Channel ||
¢ MiddleWares .
o~ & FATES [ vrefint Channel
> & FREERTOS Conversion Trigger [Disable ||
¢ ® USB_DEVICE > ® ADC2
Class For FS IP [Communicatio... [+ | oo CAN

¢ Peripherals & & CRC
§ % ADC1 L Pis
[v] N0 o~ %1202
& & IWDG
[1IN3 High speed clock (HsE) [Cryst... [v] |
Jina Low Speed Clock (LSE) [Disable ||
Oms [] Master Clock Output
[line o & RTC
CIIN7 o & SPI1
[JIN8 o~ & SPI2
ine ADCI_INO o 4\ SYS
[] Temperature Sensor Channel o 4 TIML
[ vrefint Channel o & TIM2

Conversion Trigger Disable || 4% e

o @ TIM4
o & ADC2 o & USARTL
o © CAN

L % crc o & USART2
o & USART3
- 5 121 ® use
[ 2 I [l Device (FS)
L % moe evice
. > & WWDG ~|

RCC_OSC_IN
RCC_0SE_OUT

MCUSs Selection | Output |

| Series Lines [ Mcu Package Required Peripherals
|STM32F1 STM32F103 ‘STMEZFIDSCQTX LQFP48 None

STM32F1 STM32F103 STM32F103C6Tx LQFP48 None
STM32F1 STM32F103 STM32F103C8Tx LQFP48 None
lexaanarins Arnao

Puc. 5.1. Boibop HeoH6xoaMMbIX KOMNOHEHTOB A/1a ByayLLei nporpammsl

CINID

Cnuncok B OKHe KOHd)VII'ypaLI,MM C/IMLUKOM AI'II/IHHbIﬁ, no3ToOMy €ro npoaoKeHue NokasaHo cnpasa.

Mocne 3agaHna KoHOUrypaumm nepexoamm Ha 3aknaaky Clock Configuration, rae MOXHO OCYLLECTBUTb
HaCTPOWKY BCEX TaKTOBbIX YaCTOT, UCMOJb3yEMbIX MOAyeM. B AaHHOM c/lyyae nydlle MOSOMKUTbCA Ha
aBTOMATUYECKYH HACTPOMKY, COMacMBLLUMCH C NPea/IoKeHNEM.
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Clock configuration [ = | = N

E Do you want to run automatic clock issues solver ?

Otherwise you can do it later by clicking on button “Resolve Clock Issues” @)

[] Do not show this message again.

[ | Remember my decision for next projects.

Puc. 5.2. MpeasoxeHne aBTOMaTUYECKON HAaCTPOMKMN TaKTOBbIX YaCTOT

Haxas KHoMKy Yes, Bbl MOyYNTE TaKyto KAPTUHY HacTPOMKM TaKTOBOTO reHepaTtopa.

STM32CubeMx Untitled*: STM32F103C8Tx [= ] = B
File window Clock Config

[m[=]elala]

Pinout | Clock Configuration | Configuration | Power Consumption Calculator

ion Project Help

SIS

RTC Clock Mux

HSE_RT!

HeE
L 1zal PEITE SN
Input fraquenc
32 768 g 1se |00 URls To RTC (KHz)

®)

To IWDG (KHz)

HCLK to AHB bus, core,
memory and DMA (MHz)
———————® 8  ToFLTFCLK(MH)
Ty 1 T PESR———
System Clock Mux
> FOLK (MHz)
- SYSCLK [MHz) AHE Prescaler  HCLK (MHz) | APBI Prescaler
B HHz PCLEL

48 | /1 |w a8 | 12 | e 24 |APBI peripheral clocks (MHz)
72 WHz max|

PLLCLK X2 _,m-nmmyc\.xk;muz)

4PE2 Prescaler
PLL Source Mux PCLKz
1 [wl—————» 28 |aPB2 peripheral clocks (MHz)
WJEENES e per

Hst [
USB Prascaler

/2 S x
—| PLLMuI Lx1 .nrnltimercln:k;(lﬂﬂzl
Input fraquency e 8 (¥ [w+—[71 [ 48 [tousemmn
PL

s ADC Prescaler
Wi (o Txl—+e) b o 3 [reancis

Hsl AL

216 MHz

MCO source Mux
Ol 12 2
HSI
. Ola—— =
HHZ) MCO gg - -

Puc. 5.3. HacTpolika TaKTOBbIX 4acTOT

Cnepytolan «ocTaHOBKa» - 3aKnagKa Configuration.

Ha 3Toi 3akfaAKe MOKHO HacTPOMTb MapameTpbl BCEX BCTOPEHHbIX MOAYNEN MWUKPOKOHTpoO/Nepa
STM32. [InAa MHOrMX MPOCTbIX MPOEKTOB HET HEOHXOAMMOCTU YTO-TO MEHATb B 3TOM pasgene, OCTaBuB
BCE HACTPOMKM «MO YMONYAHUION.

Tem He meHee, HOCTapaVITECb 3arnAHYTb B 3TOT pa3gen 0 TOro, Kak BO3HUKHET HEO6XOAI/IMOCTb BHOCUTb
n3emeHeHuA.
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STM32CubeMX Untitled*: STM32F103C8Tx = = n

File ndow Project Help

ula) -]

Pinout | Clock Configuration | Configuration | Power Consumption Calculator

'Eunfigurarion
¢ MiddleWares
9 @ FATFS
[] user-defined
¢ @ FREERTOS
[] Enabled
% '@ USB_DEVICE Middlewares
Class For FS IP EIE
Peripherals
¢ % ADCL
INO: Set
9 % CRC
[] Activated gnalug
9 % IWDG
[] Activated USB .+‘g ‘ | ADC1 WU ‘
¢ % RCC
High Speed Clock (K
¢ % usB
Device (FS): Set
9 % WWDG

[] Activated RCC 9y -

.0
m
=
o}
m

< 1 [ 1>

MCUs Selection | Output |

| Series Lines Mcu Package Required Peripherals
|sTM32F1 STM32F103 STM32F103C4Tx LQFP48 one
TM32F1 STM32F103 STM32F103C6Tx LQFP48 one

El
STM32F1 STM32F103 STM32F103C8Tx LQFP48 one |
IEEVEET=V.Ey lerasanrinacnT. Arnaa

Puc. 5.4. 3aknagka Configuration

B 3TOM MecTe MOKHO (@ YTO-TO Hy¥KHO) HacTPOUTb BCTpoeHHble moaynm USB, ADC1 n DMA.

USB Configuration = = u ADC1 Configuration = Bl x|
</ user Constants | </ NVIC Settings | </ GPIO Settings | o/ NVIC Settings | </ GPIO Settings | </ DMA Settings |
Parameter Settings 1 </ Parameter Settings I </ User Constants |
Configure the below parameters = Configure the below parameters :
Search :|: | & Search e &
§ Basic Parameters § ADCs_Common_Settings
Speed Full Speed 12MBit/s Mode Independent mode
Endpoint 0 Max Packet size § ADC_Settings
9 Power Parameters Data Alignment Right alignment
Low Power Disabled Scan Conversion Mode Disabled
Link Pewer Management Disabled Continuous Conversion Mode
Battery Charging Disabled Discontinuous Conversion Mode Dizabled
9 ADC_Regular_ConversionMode
Enable Regular Conversions Enable
Number Of Conversion 1
External Trigger Conversion Source Regular Conversion launched by software
- Rank 1
§ ADC_Injected_ConversionMode
Number Of Conversions 0
§ WatchDog
Enable Analog WatchDog Mode (]
Endpoint 0 Max Packet size Continuous Conversion Mede
ep0_mps ContinuousConvMode
Parameter Description:
Enable or Disable the Continuous Conversion Mode
Caemy | ok | [comn | ooy [_ox || conc

Puc. 5.5. Hactpoiika USB n ADC1

fl He 3Halo, HY)KHO M HacTpameaTb ceiyac USB moaynb, Ho ana ADC1 06s3aTeIbHO HYXKHO BKAHOUUTb
peXunm NpogoKUTENbHOIO NpeobpasoBaHma.

MocnegHum cneayet HacTpoutse DMA (npamoli gocTyn K namaTi).
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DMA Configuration [ = | @ S
("« pMAL | &/ MemToMem |
DMA Reguest Channel Direction Priority
ADC1 DMAL Channel 1 Peripheral To Memory Low
Add || Delete
DMA Request Settings
Peripheral Memory
Mode = Increment Address O
Data Width Halfw... |~ ‘ Halfw... |~
| Apply || 114 || Cancel |

Puc. 5.6. Hactpoiika DMA

HaunHaeTca HacTpoiKa ¢ KHonku Add, uTo AaéT BO3MOXKHOCTb Bblibopa B rpade DMA Request. LLienykom
NIEBOM KHOMKU MbIWKM MO HOBOMY pa3geny BbibMpaem ADC1l. MOXXHO NMOMEHATb MPUOPUTET, €Ccu
HY}XHO, MM OCTaBMTb BCE TaK, Kak NOKa3aHO Ha puUcyHKe. Ho 06a3aTenbHO HYXKHO MOMEHATb PEXMM Ha
Circular. 3aBeplwatoTca HAaCTPOMKKU, KaK M Npedblayline Haxkatmem Ha KHonku Apply n OK. Tenepb
MOKHO reHepnpoBaTb NPOEKT (pasaen OCHOBHOIrO MeHio Project).

Mocne cTaHZapPTHbIX Npoleayp Bblbopa Moaenu, 3afaHMA MMEHM NPOEKTY U MeCTa ero PacrofioXKeHua
3anyckaeTca reHepauua wabnoHa gna SW4STM32. Mo eé 3aBepLIEHUD MOMKHO 3aKpbiTb OKHO
coobLeHNs U 3aKpbITb Nporpammy STM32CubeMX.

[anee, ncnonb3ya KOHCONb, MEepPenTM B ManKy C MNPOEKTOM KomaHgon cd u T.4. Korga ata KomaHaa
BbIMNOJ/IHEHA W KOHCO/Ib B NanKe NPoeKTa, BBOANUM KOMaHAy CubeMxX2Makefile.py . (Nnpoben n Touka,
noxoxke, obAsatenbHble NapameTpbl KOMaHApbl). BbiNOAHEHMEe 3TOW KOoMaHAbl AO/MKHO NPUBECTU K
nosBaeHuto B Nanke npoekTta ana Code::Blocks ¢ pacwupeHnem .cbp.

3anyckaem nporpammy Code::Blocks, BbibMpaem pasgen «OTKPbITb CYLLECTBYIOWMIN NPOEKT, open an
existing project» 1 ykasblBaem TOT, YTO MONYYEH B pe3y/ibTaTe paHEE OMUCAHHbIX AeNCTBUNA.
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Src/main.c [osc_arm] - Code:Blocks 16.01
ks Settings Valgrind  Help

File Edit View Search Project Build Debug wxSmith Tools Tools+ Plugins DoxyBlo
; PGS Se A B

i HB & S @ qm‘g@>@;®u\nmase
+ | main(void) :int
[ [[] =« Letms @3 mo< Gl S|ies paB &l
]
| <[Projects [symbols [Resol
v Workspace
¥ g oscarm
¥ B Sources

» @ Drivers

» & Middlewares

¥ B sic

" HE EemEBE oo R S C

|

O

Jsr(lmam.( ® ‘
76 /* USER CODE BEGI

] stm32f1xx_hal,
] stm32fixx_itc:
] system_stm32f
1] ush_device.c
] usbd_cdc_ifc
] usbd_confe
1] usbd_descc
¥ B Headers

MX_DMA_Init();

MX_ADCI Init();

MX_USB_DEVICE Init();
HAL_ADC_Start D

/ B

/* USER CODE BE!
while (1)
{
for(i=0;i<1024;i++) {
send[i] = (buf[i]&@xFFFF)/20;
CDC_Transmit_FS(send, 1023);:

CODE END WHILE */

>

<

C)

=

Logs & others

<|Qnehugger % ‘Q Closed files list 3¢ \_ﬂ DoxyBlocks 3¢ |_7| CppCheck 3§ |_7| CppCheck messages 3§ M Valgrind $§ \_ﬂ Valgrind messages 3§ \gmread search 9§ ‘anild log 3¢ ‘? Build messages $¢ | /) Cscope 9§

File

Line Message
=== Build: Release in osc_arm {compiler: GNU GCC Compiler for ARM) ===

-]

In function 'USBD_FS_ProductStrDescriptor’:
warning: pointer targets in passing argument 1 of 'USBD_GetString' differ in signedness. ..
note: in expansion of macro 'USBD_PRODUCT STRING FS'

note: expected 'uint8_t * {aka unsigned char *}' but argument is of type 'char *'

warnino: oolnter targets in passing aroument I of 'USBD GetString' giffer in

Src/usbd_desc.c
Src/usbd_desc.c
Src/usbd_desc.c
Middlewares/ST. .
rc/usbg desc.c

< >

Unix (LF) UTE8 Line 112, Column32  [msert | |Readswrite |defautt

|snomeviadimircdbl/osc_armysrc/main ¢

Puc. 5.7. MpoekKt B nporpamme Code::Blocks

Tekct NPOEKTa MMEET CTPOryto pa36MBKy, nosTomy Bce ,D,O6aBHEHMFI cneayet aenatb B MeCTax AnAa HUX

npegHasHayeHHbIX. A He byay BAABATLCA B eTA/IM TEKCTA MPOrPaMmbl, A NPOCTO NpuBesny eé 34ech:

/* Includes —————— oo oo
_*/

#include "main.h"

#include "stm32flxx hal.h"

#include "usb_ device.h"

#include "usbd cdc if.h"

/* USER CODE BEGIN Includes */

/* USER CODE END Includes */

/* Private variables
_*/
ADC HandleTypeDef hadcl;

DMA HandleTypeDef hdma adcl;

/* USER CODE BEGIN PV */
/* Private variables
—x/

uint32 t buf[2048]
uint8 t send[1024]
uintle t 1i;

’

// 6ybep nJa HaHHEIX, COOpPaHHEX Al

; // Bybep IJa OTHPABKM IaHHBIX
// BCHoMoTaTesibHas MepeMeHHasd

/* USER CODE END PV */
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/* Private function prototypes -———-—-———-—-—--—--—— oo
_*/

void SystemClock Config(void);

void Error Handler (void);

static void MX GPIO Init(void);

static void MX DMA Init(void);

static void MX ADCl Init(void);

/* USER CODE BEGIN PFP */
/* Private function prototypes ----------——---—--—---————————

_*/

/* USER CODE END PFP */
/* USER CODE BEGIN 0 */
/* USER CODE END Q0 */

int main(void)

{
/* USER CODE BEGIN 1 */
/* USER CODE END 1 */

/* MCU Configuration-—-—--——-———-—————————— -
___*/

/* Reset of all peripherals, Initializes the Flash interface and the
Systick. */
HAL Init();

/* Configure the system clock */
SystemClock Config();

/* Initialize all configured peripherals */
MX GPIO Init();
MX_DMA_Init ()
MX_ADCl Init();
MX USB _DEVICE Init();
HAL ADC Start DMA (&hadcl, buf, 2048); // wnmumanmzaumsa padorsl Al
/* USER CODE BEGIN 2 */

/* USER CODE END 2 */

/* Infinite loop */

/* USER CODE BEGIN WHILE */

while (1)

{
for (i=0;1<1024;i++) { // =anonusem Oydep oTmpaBky uepes Oybep AII
send[i] = (buf[i]&0XFFFF)/20;

}
CDC Transmit FS(send, 1023); // ornpassseMm paxHEe 1o USB
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/* USER CODE END WHILE */
/* USER CODE BEGIN 3 */

}
/* USER CODE END 3 */

/** System Clock Configuration
*/

void SystemClock Config(void)
{

RCC _OscInitTypeDef RCC OscInitStruct;
RCC_ClkInitTypeDef RCC_ClkInitStruct;
RCC_PeriphCLKInitTypeDef PeriphClkInit;

/**Initializes the CPU, AHB and APB busses clocks

*/
RCC _OscInitStruct.OscillatorType = RCC_OSCILLATORTYPE HSE;
RCC OscInitStruct.HSEState = RCC_HSE ON;
RCC_OscInitStruct.HSEPredivValue = RCC_HSE PREDIV DIV1;
RCC OscInitStruct.HSIState = RCC_HSI ON;
RCC OscInitStruct.PLL.PLLState = RCC_ PLL ON;
RCC _OscInitStruct.PLL.PLLSource = RCC_PLLSOURCE HSE;
RCC_OSCInitStruct.PLL.PLLMUL = RCC_PLL MULY;
if (HAL RCC OscConfig (&RCC OscInitStruct) != HAL OK)
{

Error Handler () ;

/**Initializes the CPU, AHB and APB busses clocks

*/
RCC_ClkInitStruCt.ClOCkType = RCC_CLOCKTYPE_HCLKIRCC_CLOCKTYPE_SYSCLK

IRCC_CLOCKTYPE_PCLKlIRCC_CLOCKTYPE_PCLKZ;

RCC ClkInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE PLLCLK;
RCC ClkInitStruct.AHBCLKDivider = RCC_SYSCLK DIV1;
RCC_ClkInitStruCt.APBlCLKDiVider = RCC_HCLK_DIVZ;
RCC_ClkInitStruct.APBZCLKDiVider = RCC_HCLK_DIVI;

if (HAL RCC ClockConfig(&RCC_ClkInitStruct, FLASH LATENCY 2) != HAL OK)
{

Error Handler () ;

PeriphClkInit.PeriphClockSelection = RCC_PERIPHCLK ADC|RCC_PERIPHCLK USB;
PeriphClkInit.AdcClockSelection = RCC ADCPCLK2 DIV6;
PeriphClkInit.UsbClockSelection = RCC_USBCLKSOURCE PLL DIV1 5;

if (HAL RCCEx PeriphCLKConfig (&PeriphClkInit) != HAL OK)

{

Error Handler () ;
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/**Configure the Systick interrupt time
*/
HAL SYSTICK Config(HAL RCC_GetHCLKFreq()/1000);

/**Configure the Systick
*/
HAL_SYSTICK_CLKSourceConfig(SYSTICK_CLKSOURCE_HCLK);

/* SysTick IRQn interrupt configuration */
HAL NVIC SetPriority(SysTick IROn, 0, 0);

/* ADC1l init function */
static void MX ADC1 Init(void)
{

ADC ChannelConfTypeDef sConfig;

/**Common config

*/
hadcl.Instance = ADCI1;
hadcl.Init.ScanConvMode = ADC SCAN DISABLE;
hadcl.Init.ContinuousConvMode = ENABLE;
hadcl.Init.DiscontinuousConvMode = DISABLE;
hadcl.Init.ExternalTrigConv = ADC SOFTWARE START;
hadcl.Init.DataAlign = ADC DATAALIGN RIGHT;
hadcl.Init.NbrOfConversion = 1;
if (HAL ADC Init (&hadcl) != HAL OK)
{

Error Handler () ;

/**Configure Regular Channel
*/
sConfig.Channel = ADC CHANNEL O;
sConfig.Rank = 1;
sConfig.SamplingTime = ADC SAMPLETIME 1CYCLE 5;
if (HAL ADC ConfigChannel (&¢hadcl, &sConfig) != HAL OK)
{

Error Handler () ;

/**
* Enable DMA controller clock
*/

static void MX DMA Init (void)

{
/* DMA controller clock enable */
__HAL RCC_DMA1l CLK_ENABLE () ;

/* DMA interrupt init */
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/*

*/

/* DMAl Channell IRQOn interrupt configuration */
HAL NVIC SetPriority(DMAl Channell IROn, 0, 0);
HAL NVIC EnableIRQ(DMAl Channell IRQn);

* Configure pins as
* Analog
* Input
* Qutput
* EVENT OUT
* EXTI

static void MX GPIO Init (void)

{

GPIO InitTypeDef GPIO InitStruct;

/* GPIO Ports Clock Enable */
_HAL RCC_GPIOC CLK_ENABLE () ;
_HAL RCC_GPIOD CLK ENABLE () ;
__HAL_RCC_GPIOA CLK_ENABLE () ;

/*Configure GPIO pin Output Level */
HAL GPIO WritePin(GPIOC, GPIO PIN 13, GPIO PIN RESET);

/*Configure GPIO pin : PC13 */

GPIO InitStruct.Pin = GPIO_PIN 13;

GPIO InitStruct.Mode = GPIO MODE OUTPUT PP;
GPIO InitStruct.Speed = GPIO SPEED FREQ LOW;
HAL GPIO Init(GPIOC, &GPIO InitStruct);

/* USER CODE BEGIN 4 */

/* USER CODE END 4 */

/**

* @brief This function is executed in case of error occurrence.
* @param None
* @retval None

*/

void Error Handler (void)

{

/* USER CODE BEGIN Error Handler */

/* User can add his own implementation to report the HAL error return

*/

while (1)
{

}
/* USER CODE END Error Handler */
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#ifdef USE FULL_ASSERT

/**

* @brief Reports the name of the source file and the source line number

* where the assert param error has occurred.

* (@param file: pointer to the source file name

* @param line: assert param error line source number

* @retval None

*/
void assert failed(uint8 t* file, uint32 t line)
{

/* USER CODE BEGIN 6 */

/* User can add his own implementation to report the file name and line
number,

ex: printf ("Wrong parameters value: file %s on line %d\r\n", file, line)

*/

/* USER CODE END 6 */

#endif

/**
* @}
*/

/**
* @}
*/
[HRFFAF A KA K KAk K KA Kk (C) COPYRIGHT STMicroelectronics *****END OF FILE****/

CTpoku, gobaBneHHble MHOW, A BbIAEAWA LLBETOM, YTODObI BbINO ACHEE, KaK Mano TeKCTa MpUxoamTca
[06aBNATb, @ BECb TEKCT NPUBEN 1A TOro, YTo6bl Bam 6blN0 Nerye OpUeHTUPOBaTLCSA, Ty M NPOrpammy
Bbl MOAYYUN.

Echn Tenepb B nporpamme Code::Blocks BbibpaTb perkmm Release, Kak MOKa3aHO HaA PUCYHKE,
nogxAtouMTb nporpammatop ST-Link, To 3anyck Ha cbopky (Build) ponkeH 3aBeplIMTbCA 3arpy3Koi
nporpammsl 8 moayab STM32.

O nposepKe Toro, 4To Moaynb paboTaet no USB, A roBopwun Bbille, HO TaM K€ CKasan, YTO He O4YeHb
NMOHMMaL0, KaK yBUAETb paboTy Nporpammbl.

Mocne pasmbiWNEHUA U MOUCKA B UHTepHeTe s Hawén yaobHble gns mMeHs nporpammbl gtkterm u
cutecom. O6e ecTb B coctaBe Linux ROSE. Ecan Tenepb 3anycTutb N06y0 M3 nporpamm, NOAKAOUNB
moaynb STM32F103C8 c nomolubio Kabens K USB, To MOXKHO HaboaaTth cneayiollee:
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CuteCom Ed
Open device Device: /devittyACMO ¥ | parity None . GikTerm =
Y :
A rater . - - File Edit Configuration Controlsignals View Hel
Baud rate: 115200 + | Handshake: (] Software [ Hardware - ELE EEEE . - H

About Data bits F] Openfor: [ Reading [ Writing

Quit Stop bits: 1 & Apply settings when opening

YUUOLE4H: DY O/ B/ OO 0D OO OO OO0 D3 OZ OL DL OY O/ O/ OO
0006ce50: 66 63 62 61 61 69 67 67 66 66 63 62 61 61 69 67
0006ce60: 67 66 66 63 62 61 61 61 60 69 67 66 66 66 66 63
0006ce70: 62 61 61 61 61 69 67 66 66 66 66 63 62 61 61 69
0006ce80: 67 67 66 66 63 62 61 61 69 67 67 66 63 62 61 61
0006ce90: 69 67 67 66 66 63 62 61 61 69 67 67 66 66 63 62
0006cead: 61 61 69 67 67 66 66 63 62 61 61 69 67 67 66 66
©006cebd: 63 62 61 61 69 67 67 66 66 63 62 61 61 69 67 67
©006cechd: 66 66 63 62 61 61 69 67 67 66 63 62 61 61 61 69
0006cedd: 67 67 66 66 63 62 61 61 69 67 67 66 66 63 62 61
0006ceed: 61 69 67 67 66 66 63 62 61 61 69 67 67 66 66 63
0006cerd: 62 61 61 69 67 67 66 66 63 62 61 61 69 67 67 66
0006CTO0: 66 63 62 61 61 69 67 67 66 66 63 62 61 69 67 67
©006CT10: 66 66 63 62 61 61 69 67 67 66 63 62 61 61 61 69
0006cT20: 67 67 66 66 63 62 61 61 69 67 67 66 63 62 61 61
©006cT30: 61 69 67 67 66 66 63 62 61 61 69 67 67 66 66 63
0006cT40: 62 61 61 69 67 67 66 66 63 62 61 61 69 67 67 66

Clea & Hexoutput [ |Logto: 4| |/homesviadimir/cutecom.log

Input /dev/tlyACMO : 9600,8.N, 1 DTR RTS CTS

IFlineend 3| Char delay: [1ms

Puc. 5.8. Pabota nporpamm CuteCom n GtkTerm

LecTHaguaTepuyHble 3HaAYeHMA — 3TO LWYM, KOTOpbIM cKaHupyeT ALMN. B KaKoOM-TO MOMEHT MHe
NOKa3a/0Chb, YTO NPOrpaMmmbl He NOAKAYAIOTCA K MOAYAI0, TOrAa A NEePenoAKNoYan ero, UCNoab30Bas
KHOMKy cbpoca Ha niate MoAyAA U NPOBEPA €ro Ha/IMuMe KOMaHOO0M B KOHCON.

C nepBoOW YacTblo NPOEKTA BCE.

[ns BTOpOI Yactn A cosaato npoekT ¢ wxWidgets (TouHee wxSmith).

B8 “oneframe.nas [one] - Code:Blocks 16.01 - O *
File Edit View Search Project Build Debug Fortran wxSmith Tools Tools+  Pluging DoxyBlocks Settings  Help
Cead «3 %5 3 B > § @ B pebug v|i b B2 828D g6l EMis 3| | 0B

faee LA -o Ldm -

*oneMain. cpp | oneMain.h ¥ | *oneframewxs

4 | FSymbals Resources 3

—--3 Resources

2 id

!-i
A b

o
i
< S| S
{3 1Q
Title ~
Centered O Standard  Advanced  Aui Contrib  Dislogs KWIC Layout Led MathPlot  Tools
Tcon Click to add R (x| = ol | |\=3 || | 2| e [ | e, ] || | BB | || | = | |0 | — | e
Default pas < N
: Logs & others X

Pos . 4| J Code::Blocks | 4 Search results X | fCeec X Cypuldlog % + Build messages Ji CopCheck > | /| CppCheck messages #
Default size | []

Width 656 File Line Message
Height 225

Size in dialog L[]

Enabled

Focused O

Hidden 1 v

default

i

Puc. 5.9. Co3gaHue rpadpuyeckoro nHtepodeiica
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Mocne co3paHus 3aroToBKKM cneayeTt fobasuTb ABa ¢daina M3 Habopa serialib: serialib.cpp u serialib.h.
[na 3TOro B OKHEe MeHezKepa NpoeKTa c/iedyeT NepenTn Ha 3aknaaky Projects (B BepxHen 4acTu OKHa),
BblAE/IUTb MMS MPOEKTa MPaBOM KAaBULWIEM MbIWKU, U U3 BbINaZaloWeEero MeHto BblbpaTb pasaen
nobasneHus dainos (Add files...). MoxHo cpasy BblAennUTb 06a daiina 1 BCTaBUTb UX B NPOEKT.

Al He Byay, KaK B NepBOM C/lyyae, paccKkasbiBaTb O NPOEKTE, a NpUBeAy TEKCT NpPorpammbl. B npocTbix
NPoeKTax, A AyMalo, TO/IbKO B 3TOM MeCTe MPorpammbl NPUXoAUTCA J06aBNATb YTO-TO.

/***************************************************************

* Name: osc_graphMain.cpp
* Purpose: Code for Application Frame
* Author: Vliadimir ()

* Created: 2017-04-24

* Copyright: Vladimir ()

* License:
**************************************************************/

#include "osc_graphMain.h"
#include <wx/msgdlg.h>

// (*InternalHeaders (osc_graphFrame)
#include <wx/settings.h>

#include <wx/intl.h>

#include <wx/string.h>

//*)

#include <wx/graphics.h>

#include <wx/dcclient.h>

#include "serialib.h"
#define DEVICE PORT "/dev/ttyACMO"
serialib LS;

char dat[1024]; // ©ydep maHHHEX
int i; // BCnoMoTraTesibHas NepeMeHHAasd
bool f = true; // BCnomoraTeJibHHM GJjar

//helper functions
enum wxbuildinfoformat {
short f, long f };

wxString wxbuildinfo (wxbuildinfoformat format)

{
wxString wxbuild (wxVERSION STRING) ;

if (format == long f )
{
#if defined( WXMSW )
wxbuild << T ("-Windows");
#elif defined( UNIX )
wxbuild << T ("-Linux");
#endif
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#if wxUSE UNICODE
wxbuild << T("-Unicode build");
felse
wxbuild << T("-ANSI build");
#endif // wxUSE_UNICODE
}

return wxbuild;

// (*IdInit (osc_graphFrame)

const long osc_graphFrame::ID BUTTON1 = wxNewId();
const long osc_graphFrame::ID BUTTON2 wxNewId () ;
const long osc_graphFrame::ID PANEL]l = wxNewId();
const long osc_graphFrame::idMenuQuit = wxNewId();

const long osc_graphFrame::idMenuAbout = wxNewId();
const long osc_graphFrame::ID STATUSBARI = wxNewId();
//*)

BEGIN EVENT TABLE (osc_graphFrame, wxFrame)
// (*EventTable (osc_graphFrame)
//*)

END EVENT TABLE ()

osc_graphFrame: :osc_graphFrame (wxWindow* parent,wxWindowID id)
{

// (*Initialize (osc_graphFrame)

wxMenultem* Menultem?2;

wxMenultem* Menulteml;

wxMenu* Menul;

wxMenuBar* MenuBarl;

wxMenu* Menu?2;

Create (parent, id, wxEmptyString, wxDefaultPosition, wxDefaultSize,
wxDEFAULT FRAME STYLE, T ("id"));
SetClientSize (wxSize (965,311));

Buttonl = new wxButton(this, ID BUTTON1l,  ("Start"), wxPoint (24,40),
wxDefaultSize, 0, wxDefaultValidator, T("ID BUTTON1"));

Button2 = new wxButton(this, ID BUTTON2,  ("Stop"), wxPoint(24,104),
wxDefaultSize, 0, wxDefaultValidator, T("ID BUTTON2"));

Panell = new wxPanel(this, ID PANELl, wxPoint(144,40), wxSize(792,224),
wxTAB TRAVERSAL, T("ID PANEL1"));

Panell-
>SetBackgroundColour (wxSystemSettings::GetColour (wxSYS COLOUR MENUHILIGHT)) ;

MenuBarl = new wxMenuBar () ;

Menul = new wxMenu() ;

Menulteml = new wxMenultem(Menul, idMenuQuit, _ ("Quit\tAlt-F4"), _("Quit
the application"), wxITEM NORMAL) ;

Menul->Append (Menulteml) ;

MenuBarl->Append (Menul, ("&File"));

Menu2 = new wxMenu () ;

Menultem2 = new wxMenultem(Menu2, idMenuAbout, _ ("About\tF1l"),  ("Show
info about this application"), wxITEM NORMAL) ;

Menu2->Append (Menultem?) ;
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MenuBarl->Append (Menu2, _("Help"));
SetMenuBar (MenuBarl) ;
StatusBarl = new wxStatusBar (this, ID STATUSBARI, 0,

_T("ID STATUSBARL"));
int  wxStatusBarWidths 1[1] { -1 1
int  wxStatusBarStyles 1[1] { wxSB_NORMAL };
StatusBarl->SetFieldsCount (1, wxStatusBarWidths 1);
StatusBarl->SetStatusStyles (1, wxStatusBarStyles 1);
SetStatusBar (StatusBarl) ;

Connect(ID_BUTTONl,wxEVT_COMMAND_BUTTON_CLICKED,(wabjectEventFunction)&osc_g
raphFrame: :OnButtonlClick) ;

Connect(ID_BUTTON2,wxEVT_COMMAND_BUTTON_CLICKED,(wabjectEventFunction)&osc_g
raphFrame: :OnButton2Click) ;

Panell-
>Connect (wxEVT PAINT, (wxObjectEventFunction) &osc _graphFrame::0nPanellPaint, O,
this);

Connect (idMenuQuit, wxEVT COMMAND MENU SELECTED, (wxObjectEventFunction) &osc gr
aphFrame: :0OnQuit) ;

Connect (idMenuAbout, wxEVT COMMAND MENU SELECTED, (wxObjectEventFunction) &osc g
raphFrame: :OnAbout) ;
//*)

osc_graphFrame: :~osc_graphFrame ()
{
// (*Destroy (osc_graphFrame)
//*)

void osc_graphFrame: :0nQuit (wxCommandEvent& event)

{
Close();

void osc_graphFrame: :OnAbout (wxCommandEvent& event)
{
wxString msg = wxbuildinfo(long f);
wxMessageBox (msg, _("Welcome to..."));

// BxiouaeMm npolecc padoTH
void osc _graphFrame::0OnButtonlClick (wxCommandEventé& event)
{
f = false;
LS.Open (DEVICE PORT, 9600);
wxPaintDC dc (this);
Refresh () ;
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// BHKJIOUaeM OpolecC paboTh
void osc_graphFrame::0OnButton2Click (wxCommandEventé& event)

{
LS.Close (),
f = true;

// Pucyem Tpabmk 1mo maHHeIM oT Al
void osc_graphFrame::0OnPanellPaint (wxPaintEvent& event)

{
char wreml;
char wrem2;
wxPaintDC dc( Panell );

if (£ == false) {

LS.ReadChar (&wreml,O);
LS.ReadChar (&wrem2,0);

while (wreml > wrem2) {

LS.ReadChar (&wreml,0);

LS.ReadChar (&wrem2,0);
}

LS.ReadChar (&wreml,O);

while ((wreml < 80) || (wreml > 100)) {
LS.ReadChar (&wreml,O);
}

for (1 = 0;1 < 1024;i++) {
LS.ReadChar (&dat[i],0);

dc.SetPen( wxPen( *wxRED, 2 ) );

for (i = 0;1i < 256;i++) {
dc.DrawLine( 1*3, 180 - datf(i], (1 + 1) * 3, 180 - dat[i + 11 );
}
Refresh () ;

for (i = 255;1i < 512;i++) {
dc.DrawLine( i*3, 180 - datf(i], (i + 1) * 3, 180 - dat[i + 11 );
}
Refresh();

for (i = 511;1i < 767;i++) {
dc.DrawLine( 1*3, 180 - datf[i], (1 + 1) * 3, 180 - dat[i + 171 );
}
Refresh () ;

for (1 = 766;1 < 1024;i++) {
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dc.DrawLine( 1*3, 180 - datf(i], (1 + 1) * 3, 180 - dat([i + 11 );
}
Refresh () ;

Pe3ynbTaT MOXKHO NPOBEPUTL B peXXMUME OT/IafKM, a NO3Ke MOXKHO 3anycTuTb cOOpKy B pexxmume Release,
4yTo NpPMBEAET K CO3A4aHUI0 ucrnonHsemoro ¢aina. A ucnonb3ylo reHepaTop Ha yvactote 50 KMy co
cneayrowmmm HaCTPOMKamu:

i@ pCsGU2s0 — O X
File Edit Options View Math Help Function Generator: Options  Tools
Dzciloscope Function Generator

| Oecilozcope ‘ | S pectium Analyzer ‘ | Transient Recorder | ‘ Circuit Analyzer | ‘ 10110010 | L= FETHEREY

50.000 kHz

——————————%
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2

E m MORE
=l ---M
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Fun

+5

. i L [
" r : Iy a =t =

Valts/Div. Chi Chz Trigger
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‘ EY: || v || 0.3 H el H H Ty || e | 0,
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Puc. 5.10. Hactpoliika reHepaTtopa

B OCHOBHOM 3TO cBOAMTCA K TOMy, 4yTOob6bl Ha BXxoA PAO moayns STM32F103C8 nonagano TOJ/bKO
NOIOXKUTENbHOE HanpAXKeHWe C aMNANTYAO0N, KoTopas gonyctuma gns AL,

Ecnun roBopuTb 0 peasnbHOM MpoekTe, To noTpeboBasock 6bl, CKopee Bcero, f06aBNATL KOHAEHCATOP U
HanpsAXeHWe cmelleHuns, YTobbl, Hanpumep, PasHOMNOAPHbLIA CUTHAA NEPEMEHHOrO HaNPsXKEeHMA Mor
npaBuIbHO BoCcnpUHUMaTbeA ALM 1 npaBuMabHO oTOOpaXKaTbca Ha rpaduKe. Bnpoyem, a4na peanbHoro
YCTPOMCTBA NPULLNOCL Bbl 03a60TUTLCA U A0OaBNEHNEM AeNnTeNs HanpsaxXeHua Ha naaty. Mpuwnocs Gbl
BHECTU WM3MEHEHMA W B rpaduyeckmn uHtepdeiic pobaBneHMem LWKabl, a eWwe Ayylle CeTKM K
rpapuyeckon naHenn, p[ob6aBNeHUA NepPeEKNOYeHUs BepxHen pabouyeit yacToTbl (3agava AnA
MWKPOKOHTPO/IEPA), U MHOIO APYroro, BK/OYas BO3MOMKHOCTb NPOYMTaTb CAENAHHYI0 B npouecce
HabntoAeHUA 3anNUCb AaHHbIX CUrHana. Ho B JaHHOM cay4yae 37O JIMLHee.

Bua pabotbl Nnporpammsl, ucnonHsemoro daina, B Linux ROSE Takou:
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Puc. 5.11. PaboTatowLas nporpamma ¢ NoAKAOYEHHbIM moaynem STM32

MeHs, MArKo roBops, paboTa Nporpammbel MeHA He yaoBneTBopseT. He yaoBneTBopseT BUg, CUrHana.
9710 TaK. Ho a cobupanca pacckasatb 0 TOM, YTO B onepaumoHHon cucteme Linux ROSE MoXKHO co3aaTtb
yoo6Hyto cpeay ana pabotol c STM32. bonee Toro, B 04HOM 1 Toi e nporpamme Code::Blocks moXxHO
paboTaTb M C arm- KOHTPOA/NEPOM, M CO34aBaTb rpaduyecknii uHTepdeinc s B3aMMOAENCTBUA C
KOHTpoAnepom. YTo s U caenan. Pacckas nonyumncs HECKOIbKO «MyTaHbIM», U A B KAKOW-TO MOMEHT,
KOrZa HMYero He MoJly4anochb, AyMan OTKA3aTbCA OT Hero NoAHocCTbio. OgHaKo nosyunnock. U, Hagetocs,
KOMY-TO OH ByZieT MHTepeceH, a KOMY-TO MOMOKET.

HanomHto, 4to Npo npocTble onbiTbl ¢ STM32 MOXKHO NPOYNTaTb B MOEM paccKkase «HeckonbKo NpocCTbixX
onbiToB ¢ moaynem STM32F103C8». A o nporpamme Code::Blocs B Tpéx pacckasax «O nepeBofe 04HOro
pykoBoacTBa». Bcé 3To ecTtb Ha MOEM cailTe pgns cBoboAHOro CcKauMBaHuA M cBObBOAHOTO
NCNO/Ib30BaHMA.

49



