CoBpemeHHblIe 32-pa3psafaHble
ARM-mukpokoutponnepbl cepun STM32:
cpena paspa6otku nporpamm GooCox ColDE

Oner Banbna (r. Muacc, Yens6unckas oén.)

B ctaTbe npuBegeHo onucaHue nporpammHoro nictpymeHta CooCox ColDE,
npegHa3Ha4eHHOro Ans pa3paboTKu U OTNagKu NPorpaMMHOro Koga Ha
a3bike Cu gna 32-paspagHbix ARM-mukpokoHTponnepos cepun STM32 ot

komnaHum STMicroelectronics.

BBEAEHUE

B Hacrosmee BpeMs B MHpPE Cy-
IECTBYET MHOMKECTBO IIPOTIPAMMHBIX
cpel pa3pabdoTKH JJIsI MUKPOKOHTPOJI-

aepos cepuu STM32. OfHUM U3 TAKHUX
HPOAYKTOB SIBJSIETCS Cpega paspa-
60Tk CooCox ColIDE, ocHOBaHHAast Ha
Eclipse.
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Step 2 Select Chip p=
STM32F100RB
STM32F100x (Cortex M3 Family) Descriptions:
ST's STM32F100RB operates at a
STM32F100C4, STM32F100C6 maximurm speed of 24 MHz and features
STM32F100C8, STM32F100CB 128 Kbytes of Flash and 8 Kbytes of
STM32F100R4, STM32F100R6 SR,
STM32F100R8, STM32F100RB o Key Parameters:
STM32F100RC, STM32F100RD ® g;‘(tﬁgdfsaf}tﬁnflcﬁkwmm
STM32F100RE, STM32F100V8 * 16-bit Timers with Input Capture,
STM32E100VB, STM32E100VC OuuqutCOmpare and PWM )
4 * 16-bit 6-ch Advanced Timer, 2 16-bit
D1 STM32F100VD, STM32F100VE Watchdog Timers, SysTick Timer

STM32F1007C, STM32F1007D
STM32F100ZE

STM32F101x (Cortex M3 Family)
STM32F101C4, STM32F101C6
STM32F101C8, STM32F101CB
STM32F101R4, STM32F101R6

STM32F101R8, STM32F101RB =
< 3|
Manufacturers | Chips | Components|

2SPI, 212C, 3USART, 1 HDMI CEC
1 12-bit 16-ch A/D Converter,2 12-bit
2-ch D/A Converter, Fast 1/O Ports

Source
¢ Chips Page
Datasheet
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Puc. 2. CrapToBoe okHO Step 2 — xapaKTepuCTUKU MUKPOKOHTponnepa

SJIEMEHTbI M KOMMOHEHTbI

B ornmuue ot Keil, IAR u 1pyrux cpep
paspaborku, CooCox CoIDE mpocra
B OCBOCHUHU U HE CTOUT JeHer. Kpome
TOT'0, OHA COAEPKUT MHOXKECTBO OHUOIU-
OTEK U BCTPOEHHBIH oT1a19uK ST-Link,
4TO O3BOJIIET OCYHECTBUTD OBICTPBIN
CTapT.

CooCox CoIDE saBiseTcs cpeou pas-
pPaboTKu 11 MHKPOIPOLIECCOPHBIX
ycrpoictB U 6asupyerca Ha Eclipse.
Kpome cepuu STM32 oHa HOAAEPKUBA-
€T MHOKECTBO IPYTUX CEMENCTB MUKPO-
KOHTPOJUIEPOB, TAaKUX Kak Freescale,
Holtek, NXP, Nuvoton, TI, Atmel SAM,
Energy Micro u gpyrue. C pa3BUTHEM
npoaykra CoIDE cnimcok noggep:kusa-
€MBIX MUKPOKOHTPOJIEPOB IOCTOSIHHO
pacmupsaeTcs.

OnucAHME CPEADI
PA3PABOTKMA

Paccmorpum  mporenypy  yCTaHOB-
KU Cpeabl HA NEPCOHAJIBHOM KOMIIbIO-
TEepe, IS 4€ro CO3[aJUM IIPOCTYIO IIPO-
rpamMmy. B kauecTBe MUKPOKOHTPOJLIEP-
HOI'O YCTPOHUCTBA OYAEM HCIOIb30BATb
IIHPOKO PACHPOCTPAHEHHYIO OTIAL0Y-
nyo 1wiary STM32VLDiscovery [1] or
dupmbl STMicroelectronics ¢ ycTaHOB-
JIEHHBIM HAa HEU MHUKPOKOHTPOJUIEPOM
STM32F100RBTGB.

JIJIs1 yCTAaHOBKHM OIIMCBIBAEMOM Cpe-
Jbl pa3pabOTKH HEOOXOAUMO 3arPy3UTh
Ha IIEPCOHAJIbHBIM KOMIIBIOTED IOCIEN-
HIOIO BEPCUIO HHCTAJUIALIUOHHOTIO (haii-
J1a ¢ opunuaabHoro caira CooCox [2].
Ilepen 3arpy3KoH IIOTPEOyeTCs MPOH-
THU IIPOCTYIO U OECIUIATHYIO IIPOLIEAY-
Py perucrpanydyd Ha cauTe IPOU3BO-
aurens npoaykra. Ifocne uyero cienyer
HHCTA/UINPOBATDh 3arPYKEHHBIH (DAt
Ha KoMubloTepe. Ilocne ycremHomn
ycraHoBku cpeasl CoIDE meob6xomu-
MO 3a11yCTUTD €€. [Ipu 3TOM HA 9KpaHe
MOHHUTOPA KOMIIBIOTEPA JOJ/IKHO I10sI-
BUTBHCS CTApTOBOE OKHO Step 1, nipen-
CTAaBJIEHHOE Ha PUCYHKE 1, B KOTOPOM
HEOOXOJUMO BBIOPATH IPOU3BOJUTEA
MUKPOKOHTPOJLIEPA.

J71s1 HAIero ciaydast 3To OyJer mpo-
ussoautens ST. [Ipu ero Bei6ope O6yaer
ABTOMATHYCCKU BBIIIOJIHEH IIE€PEXO/]
K cjlenyioniemMy mary Step 2 1mo BbIOO-
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SJIEMEHTbI U KOMIMOHEHTbI

Py MHKPOKOHTposuiepa. 3eCh CIeny-
€T BBIOPATh THII MHKPOKOHTPOJLIE-
pa STM32F100RB. IIpu 3TOM B IIpaBOX
YaCTU OKHA OTOOPAXKAIOTCA KpaTKHE
XAPAKTEPHUCTUKH KOHKPETHOI'O MUKPO-
KOHTPOJUIEPA, KAaK IIOKA3aHO Ha pPH-
CYHKe 2.

ITocie BBIGOPAa MHKPOKOHTPOJLIE-
pa aBTOMATHYECKH HIPOU3OUAET IIEpe-
XOJ1 K TpeTbeMy mary Step 3 (cm. puc. 3)
C I1€IBI0 BBIOOPA HEOOXOIUMBIX /ISl pab0-
ThI OHOINOTEK.

s mpyuMepa co3aauM IIPOCTENIINH
IIPOEKT, OCYLECTB/IAIOINI MUT'AHHE CBE-
TOAHUOIOM. IJIsSI TOro HAM IIOHATOOUTCS
oubsmoreka GPIO. ITpu e€ noAKII0YeHnH,
yTéM yCTaHOBKH (pr1axxka, CoOIDE nompo-
CHT CO3JaTh HOBBIA IIPOEKT. B oTBeT Ha
3TOT 3alIpPOC TPebyeTcss HaXaTb IIPO-
I'PAMMHYIO KHONIKY Y€S, yKa3aTh IAaIIKY,
7€ 6yIeT XPAHUTHCS IIPOEKT, U IIPUCBO-
UTb €EMY HA3BAHHEC, HAIIPUMED, KAK ITOKA-
3aHO Ha PUCYHKE 4.

ITocie aToro CoIDE NOgKIIOUHUT K IPO-
E€KTY JPYrue HEOOXOJUMBIE JIIs1 PA0OTHI
OUOIHOTEKH U CO30ACT BCIO HEOOXOIH-
MYIO CTPYKTYpPy HIpoOeKTa. Bo BKIazke
Help MOXXHO yBUZETD, YTO I KAXKIOHU
BBIJIE/ISIEMON OUOINOTEKH OTOOpaXKa-
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Puc. 3. CtaproBoe okHo Step 3 — BbiGop 6ubnuorex

IOTCs IPUMeEPHI €€ IpuMeHenusa. Kpome
TOTO, BO BKJIa/iKe Device orodpaxkaercs
HECKOJIBKO TOTOBBIX Ipumepos. COIDE
IO3BOJISIET 3AIPYKATh 3TU IPUMEPDI U3

cpefbl paspabOTKH HENOCPEICTBEHHO
B IIPOEKT. B jajibHeNIEM JAHHYIO I'PYII-
IIy MOXHO OyJeT IONOJHATH CBOUMHU
IIPUMEPAMH.

000 «Hay4yHO-TIPOH3BOACTBEHHOE O0bEIUHEHHIE «ATIMa3)
620102, r. Exarepun6ypr, yi. Bonrorpagckas, a. 193, od. 203
Tenedon: (343) 344-50-82, paxc (343) 344-50-80

E-mail: info@npoalmaz.ru

‘li\"

www.npoalmaz.ru

000 «HITO «AJIMA3»

OKa3bIBAET CIEAYIOIINE YCIYTH:

TIOCTaBKa KOHTAKTHBIX yCTpOﬁCTB JIy9IIUX MUPOBBIX
HpOI/BBOZ[I/ITeJ'ICﬁ K MHOTOBBIBOAHBIM MHUKPOCXEMaM;

\4

MOJICPHHU3AIHS U yCOBEPIICHCTBOBAHNE KOHTAKTHBIX
YCTPOHCTB (110 TEXHUUESCKOMY 3aJaHHI0 3aKa34uHKa);

v

pa3p360TKa KOHCprKTOpCKOﬁ JAOKYMEHTalu
Ha U3aeue.
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Project name: | p1
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Puc. 4. OKHO CO3AaHMA HOBOTO NPOEKTa

JiIncTuHr

«stm32f10x.h»
«stm32f10x_gpio.h»
«stm32f10x_rcc.h»
int main(void)

{

#include
#include
#include

int i;

Puc. 5. OkHo 3arpy3ku nporpaMmMHOro Koga B MMKpOKOHTponnep

/* UHUnuanusanusa MHOMKATOPOB Ha mmaTte STM32 */
GPIO_InitTypeDef GPIO_InitStructure;

/* VHUIManNU3UPOBATh MHOWKATOPH, IOOKJINYEHHEHE K BHBOOaM PC6,9 mu

BKIINYEHNE CUHXpOCUTHana*/

RCC_APB2PeriphClockCmd (RCC_APB2Periph GPIOC, ENABLE);

HCIIOJIB3YET 11 KOMITWIAITUU IIPOCKTA
pacupocTpaHsieMblil OECIJIATHO KOM-
nuaaTop GCC, ero ciegyer yCrTaHOBUTD
HAa KOMIIBIOTEDP. I 3TOr0 HEOOXOU-
MO OTKpBITh caliT GNU Tools for ARM
Embedded Processors [3] u BbIOpaTb
B IIPAaBOM Y4ACTH CTPAHULBI MHCTAJLIA-
LIUMOHHBIN (DA KOMIIMJIATOPA UL OIle-
PALIMOHHOU CUCTEMBI, KOTOPAasl YCTAHOB-
JIEHA HA IIEPCOHAJIBHOM KOMIIBIOTEPE.
IToce ero 3arpysku cjaeayeT HHCTalI-
JIMPOBATD JAHHBIN (paiiyl Ha KOMIIBIOTED.
Tenepb MOXKHO CKOMIIMJIMPOBATD IIPO-

/* KoHOuUrypmpoBaHME BHBOOOB GPIO */
GPIO_InitStructure.GPIO_Pin = GPIO_Pin 6|GPIO_Pin_9;
GPIO_InitStructure.GPIO_Mode = GPIO_Mode_Out_PP;
GPIO_InitStructure.GPIO_Speed = GPIO_Speed_50MHz;

€KT IyTEM Ha)KaTus KIaBuiuy F7 Ha kna-
BUATypE WIN BBIOPATh B MEHIO Project->
Build.

ITocie ycnemnon KOMIM/SALMHU IIPOEK-

GPIO_Init (GPIOC,
while (1)
{

&GPIO_InitStructure);

/* IepeknoydyeHNe MHIOMKATOpa IOAKINYEHHOI'O K BHBOHZYy PC6 */

GPIOC->0ODR A= GPIO_Pin_6;
/* Bamepxka */
for(i=0;i<0x100000;i++);

/* lepexknoyeHNe MHIOMKATOpa IOAKINYEHHOI'O K BHBOZYy PC9 */

GPIOC->0ODR A= GPIO_Pin_9;
/* Bamepxka */
for(i=0;i<0x100000;i++);
}

Ha pucyHke 3 BUJHO, 4YTO B IIpHUME-
pax yxKe IPUCYTCTBYET IIPOIPAMMHBIN
KoJ ¢ HazBaHueM GPIO_Blink a1 mura-
HU CBETOAUOAOM. EC/IM HaXKaTh B CTPO-
K€ 3TOr'0 IpUMepPa MPOrPaMMHYIO KHOII-
Ky Add, TO 3TOT KO JOOABUTCS B IIPOEKT
KaK NOJAKII0OYaeMBbIH (paiyr. Ho MOXHO
IIOCTYHUTh U IIO-Apyromy. [y 3TOrO0
IIPOCTO OTKPOUTE IIPUMEP C IIOMOUIBIO
IIPOIPAMMHOM KHOIIKH View, BbIIE/INTE
BECH IIPOI'PAMMHBIHN KOJI U CKOIIMPYHTE
ero B 6y(gpep o6MeHa, a 3aTEM OTKPOI-
T€ (hpaly HPOEKTa C MMEHEM main.c

U BCTABbTE B HEI'O CKOIIMPOBAHHBIN KO/,
IIPEIBAPUTEIBHO yAATUB BCE UMECIOLIH-
ecsa B HEM CcTpoKU. ITocne yero ciaenyer
3aMeHUTDb CTPOKY void GPIO_Blink(void)
Ha int main(void). Takum 06pa3oM, MbL
IIOJIyYUM IIPOEKT C IVIABHBIM (paiiyiom
main.c, CoiepKamuM OCHOBHYIO (DYHK-
nuio main. [IporpaMMHBIN KO/, JAHHOT'O
darina, ¢ nepeBeIEHHBIMUA HA PYCCKUI
SI3BIK KOMMEHTAPHAMHU, IIPEICTABICH
B JINCTHHIE.

Tenepb HEOOXO/IUMO BBIIIOJTHUTH KOM-
NWIALUIO IIpoeKTa. ITOCKOIBKY cpena

Ta HEOOXOAUMO 3aIPY3UTh IIOTYICHHBIH
IIPOTPAMMHBINH KOJI B MUKPOKOHTPOJI-
jep. g 3TOro HeOOXOAMMO IMOAKIIO-
YUTh OTJIAAOYHYIO IUIATY K KOMIIBIOTE-
py uepes unrtepgeric USB. B HacTpoii-
kax Debug Configuration HeO6XOZUMO
BBIOpaTh OTMaguuk ST-Link, kak 310 110Ka-
3aHO HA PHUCYHKE 5.

s 3arpy3Ku IIPOrpaMMbl B MUKPO-
KOHTPOJUIEp HEOOXOAHUMO B IVIABHOM
MEHIO cpenbl BbIOpaTh Flash->Program
Download wind KIMKHYTb JIEBOMH KHOII-
KOM MBIIIH 110 COOTBETCTBYIONIEHN NKOH-
K€ Ha IIaHEJIU UHCTPYMEHTOB.

ITocjie OKOHYAHUSA 3arpy3Kd HA OT-
JIAJOYHOM IUIaTe HAYHET MUIATh CBE-
TOJLUOM.

IIpu neo6x0gUMOCTH B cpere CoIDE
MOXHO HCIOJIb30BAaTh  BCTPOCHHBIN
OTJIAYHK, KOTOPBIA aKTUBUPYETCS ITyTEM
HaxkaTus wiasuul Ctrl+F5 wid B 1I1aBHOM
meHio Debug->Debug.

JIMTEPATYPA

1. www.st.com.

2. www.coocox.org/software/coide.php.

3. www.launchpad.net/gcc-arm-em-

bedded. @
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SEMICON
RUSSIA

8-9 uoHd, 2016

CtpaTerndyeckuin CUMno3snym 7 UOHS

SEMICON® — aTo BefgyLwmin popym
NHAYCTPUN MUKPOINEKTPOHUKN B
MUpe.

B 2016 rogy SEMICON Russia
NPeACTaBUT MOJTHYHO KapTUHY LernoYKu
NOCTaBOK: OT MaTepuanos n
060pyaoBaHus 0 TEXHONOrnmn
NPOU3BOACTBA, YCNYr, KOMMNOHEHTOB U
NPUNOXXEHUN.

BnepBble coctontca CtpaTternvyeckuu
CuMnosnymM nNo  ONfeKTpoHuke U
BbicokumM  TexHomorusaMm, KOTOPbIU
nponget 7 utons 2016 roga.

MecTo npoBeaeHus:

«9KcnoueHTp», KpacHonpecHeHcKas
Habepe)xHas, 14, Mockea, 123100, Poccus
Perncrpaumsa y4aCTHMKOB:
www.semiconrussia.org

/psemr . i
2 —ame

OcHoBHble cobbiTus Popyma SEMICON Russia
B 2016 ropy

* Poccuincknmn Ctpaternyecknn Cumnosnym no
ONeKTpoHuUKe N BblIcokUM TexHonornam
* Annesi BbICOKOTEXHOOMMYHbIX KNacTepoB
Poccuu
« Ctaptan 30Ha (Innovation Village)
* TechARENA
- CnnoBas 9nekTpoHuKa
- lnbkas AneKTpoHMKa
- M3MC
- MuKpocxeMbl: annapaTHoe 1 nporpaMmHoe
obecrneyeHune
- NupycTtpua 4.0
- YMHble ropoga

* TechLOUNGE

- |_|p63€HTaU,VIVI y4aCTHUKOB

* KoHdepeHLmMsi MO TEXHUYECKOMY 3PEHUIO
* Poccuitcko-TanBaHbCcKuit hopym

* Poccuincko-Kntanckas MHBeCTULMOHHASA
ceccus

* BeyepHun npuem SEMI

Peknama



