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Introduzione

Ho deciso di scrivere questa guida per descrivere il procedimento di configurazione
e programmazione di un microcontrollore ARM Cortex M3, in particolare I
"ST32F100RBT6B", viste le molteplici complessita incontrate.

La scheda di valutazione utilizzata ¢ questa.

Mentre come compilatore € stato usato Keil(MKD-ARM) .

Prima di poter cominciare la stesura vera e propria del programma si deve
configurare a dovere il compilatore, per fare cio serviranno le librerie ufficiali ST
reperibili a questo link.

Queste librerie servono per semplificarci la vita,invece evitare di andare a modificare
i singoli bit dei registri, possiamo utilizzare le funzioni proposte dal file di help (il file
con estensione .chm).

D'obbligo avere sempre sotto mano il datasheet del micro e, in questo caso, puo fare
comodo anche quello dalla board.

Questa ¢ la pagina del micro e questo il relativo datasheet.
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Primo Programma

Il primo programma di prova consiste nel dimmerare il LED verde(PC9) in modo
da simulare un effetto fade. Quindi dopo aver scaricato tutto il necessario bastera
installare ed avviare Keil uVision4.

Consiglio di creare una nuova cartella per ogni progetto, in quanto il progetto
prevede numerosi file. Nella cartella del progetto e consigliabile copiare ogni volta
tutti i file necessari, come i file .h e .c delle librerie, nel nostro caso copiare la
cartella "Libraries" presente nel pacchetto ST sopracitato. Inoltre serve il file
"stm32f10x_conf.h" che si trova sempre nella libreria sotto "\Project)
STM32F10x_StdPeriph_Template", da copiare all'interno della cartella del progetto.

Una volta aperto I'IDE vi troverete in questa schermata
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quindi andare su Project poi su New uVison project..
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scegliere un percorso dove salvare il progetto e dargli un nome (in questo caso pwm-
led)

CA\Users\Silvio\Desktop\STM ARM\Progetti keil\pwm-led\pwrn-led.uvproj - iVisiond - o IEN

Fie £t Viw Pojet Fish Debug Pephesls Tools SICS Window Help
Ned@| s va|9c|errrnnss
ErEL RS UK &

| @ st Jael@le oo aET

" 24MFz, 1288 Posh, BB SRAM,
Time Clock.

(1 BIFEEGE iz, Real
£ STM32FI00RC
- STMI2F00RD [12b2 16ch A/D Conveter, 2 12bt 2ch D/A converters, 51 Fast /0 Pot
€2 STM32FI00RE [2.5P1. 212C. 3 USART. CRC calculation unt,

[SysTick Timer. 2 Watchdog Timers,

1612 6.ch advanced tmer with PVIM,
16 162 Timers wih Input Capture, Output Compare and PWM

€1 STM32F100ZE

@er.. [@eo. | Oru [Oy7e.. |

C2P NUM SCRL OVR R /W
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selezionare il micro, in questo caso STM32F100RB
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[ il ogetti keil\pwm-led\pwn-led.uvproj - pVisiond - oEm
Fie Edt View Pojec Fash Debug Perpherls Toals SVCS Window Help

NS AP % LB 9 || P RRR|FEFE G D e Vae|@le o a|[@ &

(S G e | W rergets VR B

0 Copy 'startup_stm32f10x_md_vls' o Project Folder and Add File to
Project?

.

@Eer. [@eo. | (Hru.[Oyte. |

< >

width='600" height="'337"

sciegliere Si per aggiungere il file di startup

Simulation C2P NUM SCRL OVR R /W

width='600" height='337'
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creiamo un nuovo file premendo New

Edt View Project Flash Debug Peripherals Tools SVCS

N » 2al |
1 [ svecnesy
Project Save the acive document| [ 7oy

=33 Target 1 T
&5 Source Group 1
-3 stertup_stm32f10x me

Maelale oo el

<

>
Err.. [@ro. | Oru Oy >

Build Output

Simuation L1ct CAP NUM SCRL OVR R/W

Save the active document
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salviamo il file appena creato

c ihvi ogetti keil\p \p Luvproj - iVisiond - o
Fie Edt View Pojet Flash Debug Periphemls Tools SVCS Window Help

IR YRR E | @ test Maer @leocs e

Project g O texts v x
&1 Target 1 T
545 Source Group 1
) startup_stm32610x me
17
© J» STMARM » Progettikeil » pwm-led » ve| [ Cercapumeied »
Organiza v Nuova cartella = @
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Nome file: | EETR v
Salva come: | Al Files () v
(4 Nascondi cartelle ETN Annulla
=l
< >
@co..| Oru. [Oyre. | < 5
Build Output =g

Simulation Lict 4P NUM SCRL OVR RAW

Programmi
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width="'600" height="'337"

e chiamiamolo main.c

Fle EGt View o Fah Debug Pephesls Tooks SVCS
W IREY Y | rR AR Mar | @le oo &|[@] R
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5 Target 1 T
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Build Output 8

Simulation L1ct CAP NUM SCRL OVR RAW

i I Ac S E 0
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nella finestra di sinistra (Project) possiamo rinominare i gruppi a piacimento
(premendo f2), in questo caso User
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Build Output ag

Simulation
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aggiungiamo altri file .c al gruppo user tramite click dx -> Add Files to Group
'User'...

C:\Users\Silvio\Desktop\STM ARM\Progetti keil\pwm-led\pwm-led.uvproj - pVision4 -
Fle Et View Projec Fish Debug Peiphemis Tools SVCS Window Help
Nedd s aa | XYY : Ma® @le oo a|@]
@ e | $8] ety ERrE]
LS [ main.c v x
=3 Target 1 1
Chiudi|
Cercain: [ pwmied Y] « @ ek
Nome . Uttima modifica  Tipo Dimensione
i Libraries NI Corelladifie
Tmainc BB FieC oke
Nametie; e
Tpofle:  [C Soucefie () S| ICE
< >
Eer.. [@so..| Oru [0yte. | |< >
Build Output 2@

Simulation
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width="'600" height="'337"

aggiungiamo il file precedentemente creato main.c

Fle fdt Viw Pioed Fsh Debug Perphemls Tools SVCS
Mas ale o al[@]

IR I
S (@ e | 88| rargets

Projed AH [ mainc v x
[EE=] 1arg, £l
555 LAR Options for Target Terget 1 AeF7
%
£ Rebuil altarget fles
i B 7
T
s
Add Grou.
il o oS
Remove
b Manage Components..
[V/] show inlude File Dependencies
< >
Brr.. [@o. | Oru [ Oyte | | <
Build Output g

Create a new Project Group Simulation L1ct CAP NUM SCRL OVR RAW

S =)

width="'600" height='337"

aggiungiamo un nuovo gruppo da Target 1 -> click dx -> Add Gruop...
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Fle Edt View Pojed Fish Debug Pephemls Tools SVCS el

NS E@ % @9 EEXTIE c U] @ et MR @le oo e|@]

S () @ @ G| W] et ERrE]
prject ] =5 - x
=33 Target 1 1

T User
< >
@er.. [@so..| Gru [Oy7e. | |< >
Build Output g

Simuation Lict Cap NUM SCRL OV R

width='600" height="'337"

chiamiamolo StdPeriph_Driver (i nomi dei gruppi sono soggettivi)

ETEL
] toaett
wE

MR @le oo e|@]

=] -
K Options for Group ‘StaPerp Driver... AT
OpenFile
Open st il
Open ap File

(] Rebuitd altarget files
4]

fai

| AddFiles t Group StaPeriph.[iver..

Rer

p ‘StaPeriph_Driver and its Files

& wanage Component..
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<

>
Brr.. [@ro.| Oru [Opte | | <

Build Output

Simulation Lict 4P NUM SCRL OVR RAW
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per aggiungere file al gruppo, come sopra, click dx sul gruppo -> Add Files to
Group..

Ci\Users\Silvio\Desktop\STM ARM\Progetti keil\pwm-led\pwm-led.uvproj - iVisiond -0
File Edt View Projec Flassh Debug Peripherals Tools SVC:
NSd @ s val | rPRAR VR e @le oo el@]
S @ e | $8) Targett VK| &
Project W] [ mane - x
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stm32f10¢ can.c 10/03/201 e 4
 stm32fi0x cece 10/03/201 eC [
stm32f10x_cre.c 10/03/201 leC
~ stm32Ai0 dace 10/03/201 eC 19
T stm32A10x dbgmeuc 10/03/201 eC 3
" stma2Ai0dmac 10/03/201 eC »
Jstm32N 10 extic 10/03/201 eC 7
"~ tm32Ai0 flash.c 10/03/201 eC
7 stm32A10 fime.c 10/03/201 eC 3
" stm32Ai0 gpioc /037201 eC 2
stm32fi0x 2c.c 10/03/201 eC E ©
o a0 e ™m0 b am T con 0 oo a0 e oA 10 doo s | |0 |
[C Souwce e <) g||_Ez
< >
Ber. [@so..| OFu.[Oye. < >
Build Output g
Simulation L1c AP NUM SCRL OVR RAW

O B =)

width='600" height="'337"

aggiungiamo tutti i file, sempre con estensione .c, del percorso \Libraries\
STM32F10x_StdPeriph_Driver\src
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Rl Eat Vew Foea Fisn Deuy Perphemls Tool SCS Window Help

NEES % 2B« rrnnr IE Uz | @ et MR @le oo e|@]
S @& e | | rroet ERrE]
ot

=33 Target 1 1
£ User
startup_stm32f10x mc

B stma210c adec
stm32f10 bkpc
3 stm32f10c can.c
stm32A10 cec.c
3 stma0ceree
stm32f10c dacc
stm32f10x dbgmeu.c
stm32f10x dma.c
stm32f10x extic
3 stma210x flash.c
AmI2AI0 fome.c
-3 stm3210x gpio.c
stm32f10ci2c.c
3 stm32f10xiwdg.c
stm32F10x pwr.c
stm3f 10 rece
stm32A10c e
stm32f10x sdio.c
stm32f10cspic
SAm32A10 tim.c
3 stma2f 0 sartc
stm3210cwwdg.c

< >

@ev., [@ro. | Oru [ Ogte. | | < >

Build Output

Simulation Lict CAP NUM SCRL OVR RAW

Programmi
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questo dovrebbe essere il risultato

Fle Gt View Poed Fsn Debug Perphenls Took SVCS Window Help
NBdd @9 e 12359 | @ et Maws @lecs e
[ @ © L] B ety EErE
[project FH| [ manc v x
=3 Target 1 1
BE3 User
Jp——

(23 StdPeriph_Driver

S
N

<

>
Err.. [@ro.| Oru [Oyte. | | < >

Build Output

Simulation Lict CAP NUM SCRL OVR RIW

Programmi

width="600" height="337"
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aggiungiamo un altro gruppo e chiamiamolo CMSIS

C\Users\Silvio\Desktop\STM ARM\Progetti keil\pwm-led\pwm-led.uvproj - pVisiond -8
Fle Edt View Projet Flash Debug Peripherss Tools SVCS Window Help

EECTEIREY Y | A Vae| ale oo al@]

S B e ] $ Targett
Project FH 0 manc
S Target 1 T

13 User

 stm3210x me

{23 StdPeriph Driver
& amsis

(%) x
cocom: [ oot =] & @ ¢ B+

Nome ‘ Utims modifics  Tipo Dimensione.

[eonmiz 01055 FieC i)

Norefie: [oom em3c
Tofle:  [C Soucefie () S| G

<

>
@rr.. [@ro. | Oru [ Ogte. | | < >

Build Output

Simulation L1ct CAP NUM SCRL OVR RAW

. SR REO e

2370472013

width="'600" height='337"

aggiungiamo il file core_cm3.c che si trova in \Libraries\CMSIS\CM3\
CoreSupport
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CA\Users\Silvio\Desktop\STM ARM\Progetti keil\pwm-led\pwm-led.uvproj - pVisiond

Fle Edt View Projet Flssh Debug Perpherals Tools SVCS Window Help
LI | rPRAR E G U] @ et VR e @le oo e|[@] x
S EE e ] 8] et MK &=
Project BH | [0 manc v x
© 5 Target 1 T
G5 User
)_stm32f10x mc
£ omsis
¥ x
Cocam [JsTFO <] & B ekEDr
Nome - Uttima modifica Tipo Dimensione
. startup /0420131301 Canelladifile
[Tsystem_stmiafione 10/03/20110951__FileC 35K
= [rrs
Teofie: [ Soucefie (0) 15| C
< >
@er. [@so..| OFu.[Oye. < R
Build Output g
Simuiation L1t CAP NUM SCRL OVR R

width='600" height="'337"

e il file system_stm32f10x.c che si trova in \Libraries\CMSIS\CM3\
DeviceSupport\ST\STM32F10x

A questo punto si puo copiare il codice nel main.c
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#include "stm32f10x.h"

TIM TimeBaseInitTypeDef TIM TimeBaseStructure;
TIM 0CInitTypeDef TIM OCInitStructure;

uintle t CCR1 Val = 0;

int check=0;

uintl6_t PrescalerValue = 0;
int fade time = Ox1FFFF;

/* Function Definition */
void RCC Configuration(void);

void GPIO Configuration(void);
int main(void){

/* System Clocks Configuration */

RCC_Configuration();

/* GPIO Configuration */
GPIO Configuration();

/* _______________________________________________________________________
Primpy(l Rofiet GoFARIGNe PERR G EOBOPRMCOTGAIGIRE PRSFASII4R ROFURy cycles:
The TIM3CLK frequency is set to SystemCoreClock (Hz), to get TIM3 counter
clock at 24 MHz the Prescaler is computed as following:
- Prescaler = (TIM3CLK / TIM3 counter clock) - 1
SystemCoreClock is set to 72 MHz for Low-density, Medium-density, High-density
and Connectivity line devices and to 24 MHz for Low-Density Value line and

Medium-Density Value line devices

The TIM3 is running at 36 KHz: TIM3 Frequency

TIM3 counter clock/(ARR + 1)
24 MHz / 500 = 48 KHz
TIM3 Channel4 duty cycle = (TIM3 _CCR4/ TIM3 ARR)* 100 = variable%

/* Compute the prescaler value */
PrescalerValue = (uintl6 t) (SystemCoreClock / 24000000) - 1;
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File Edit View Projet Flash Debug Periphersls Tools SVCS Window Help

L LIEET I rRERR | @ et Mae ale oo al[@]
© [ @ © L] B8] et ERrE
] 1 v x
trtp_stm32i10cme
H
x ST SDef  TIM ]
X 7IDLOCInAtIVPSDSS TIM OCInitStructure:
.
5 utnsis e cort_val
y 10 ine ensoieos
SO cec 11 uinci6 ¢ Prescalervalue
smiaAiocares 12inc tade_cine = ORIFFFE;
stm32f10c dac.c €@
m: u. b
g || 33 s contiguraion vasa)s
™ . 16 void GPIO_Configuration(void);
stm32f10x_exti.c 17 =
SmaA1OCHash e
stm32f10x_fsme.c 19
stm32f10x_gpio.c 20
matlonee 21 inc matn(vosd)
3210 indg.c 22¢
smaRAIOCpwne =
Stm32fl0c rec.c 25 /+ System Clocks Configuration */
stmiZf10c ric.c 26 RCC_Configuration();
stm32f10x_sdio.c
Sm2A1OCpic 28 /+ Ge1o Coniguration +/
amaaAiOctime 25 GeTo_contiqurasion()s
Stm32f10c_usart.c 30
stm32f10wwdg.c ST/
b 352 oM Contiguravion: generate 4 BWM signals with 4 different ducy cyeles:
; 35 he TIMSCLK frequency 15 Sencoreclock (2), Tovs councer
iy 34 clock at 24 MHz the Prescaler is computed as following:
(2] system_stm32f10xc 35 - Prescaler = (TIM3CLK / TIM3 counter clock) -
36 Clock 15 sec to 72 Mtz for sy, - y
37 ana Connectivicy 1ine devices and to 24 Mi for Low-Density Value line and
38 Mediun-Densicy Value line devices
3
90 The TINS 1s rumning ac 36 Kiz: TINS Frequency = TIMS councer clock/(RER + 1)
Py 26 une / 500 - 48 Kae
42 TIMS Channels duty cycle = (TINS_CCRA/ TIMS_ARR)+ 100 = varisbies
43 */
44 7+ Conpuce the prescaler valus */
< > 45 PrescalerValue = (uintl§_t) (SystemCoreClock / 24000000) - 1; v
Eer.. [@5o..| (.. [0, < >
Build Output 28
compiiing STRS2TIoN ag.o. - 5
Cibraries\STHSOF10u Stdboriph Driver\sze\scns2f10x widg.c(23): exror: §5: camot open source inpuc file "scmS2f10% wdg.hn: No such file or dizectory
conpiling cors cmd....
compiling system stms3FON.c. ..
TMS2EL0M\scmI2£10%.5(96) ¢ error: $35: ferror dizective: "Please select first che targec STHSIFIOK device used in your application (in SCRS2EION.h file)®
Targer not creaced 0
Contgure target options Sinuation Lact Cap M schL ove R

TIM 0C4PreloadConfig(TIM3, TIM OCPreload Enable);

TIM_ARRPreloadConfig(TIM3 Widin=600" height='337

andare su Target Options...
/* TIM3 enable counter */

C 0g P\ \py Luvproj - pVisiond - 8
Fle Edt View Projet Flssn Debug Perpherals Tools SVCS Window Help
LR IR LEYEY IE | B et Mas @lecsoa
S ([ & € 03] 8| rargets ey
Project £ ] i - x
55 Target 1 ~
5 User
3
s
3 StdPeriph_Driver H
Pnd x e Iy
misee X 7ImM o
3210 sdec H =
A0 bkp.c Suint16 ¢ CCRL Val = 0;
stm32H 10 can.c 10inc chack=o;
3210 cec.c 11uint16 c Prescalesvalue = 0;
Sm3 e 12 inc fade time = omizErz;
stm3210 dac.c 3 Device | Torget | Output | Listing | User Cg*lm | inker | Debug | Uites |
stm32f10x_dbgmeu.c B o0 ncc conr suzasion (vaid)
e seam void RCC_Configuration(veid); Prprocesce Synbols
stm32F10c dr 16 void GPIO_Configuration(void);
sm32A10cedic b - oo |
320 lash.c ia
Sm32A 10 fame.c 19 |
tm32H10x gpio.c 20
sm32A0c2e.c 21 it main (void) Languege /Cod =
: Wamings
stm32610c iwdg.c 22¢ (m EYTEHE
Am32A10x_pwrc ;3 Optinizaton: [Level 0(00) + I Enum Container vays it | anspectied>
m3210c rcc.c iz o Tine Plan Charis Saned Thb Hode
stm32f10c 25 /* System Clocks Configuration */ W (= & =
R0 tec 36 RCC Contiguracion()s ™ 5ot Load and Sore Mkie ™ ReadOnly Poston Idependert [~ No Ao Incudes
stm32f10csdio.c = I one. s r
stm32f10x_spi.c 28 /* GPIO Configuration */
sm32A10xtim.c 23 GPIO_Configuration(): e | =
32O usartc 0 Pahs
stm32f10Cwwdg.c - g
P S '1hs Contiguravion: generave 3 ot signail|  Counk |
B S Compiler | ~cpu Cortex-M3 -D__EVAL -g -00 ~apcs=interwork ~
&8 core.cmic 3 conl |1 ARIRVITING ©
system_stm32f10cc & g v
36
=
38 Medium-Density Value line devices ok | [ coms | [ovems | (|
33
20  The TIMS is running at 36 KHz: TIMS Frequeney = 1IN0 ConnTer Chor (T T
a1 24 Miz / 500 = 46 Kiz
42 TIMS Channels duty cycle = (TDM3_CCRe/ TIMS ARR)+ 100 = variablet
3 “/
42 /+ Compute the prescaler value +/
< > PO lervalue = (uintlé_t) / 24000000) - 1: v
@er., [@so...| (Fru..|0yTe. < N
Build Output ]
compiling STRS2E10% wedg.c. . ~
Librazies\STM32F10% StdPeriph Driver\src\stm32£10x widg.c(23): error: #5: cannot open source input file "stm32f10% wwdg.h": No such file or directory
compiling core_cms.c...
compiling system stms2£10x.c.
Libraries\MSIS\CHS \sTuszr10x B(36): exzox: $35: ferror directive: "Please select first the targec STM2FI0x device used in your spplication (in sem32f10x.h file)"
Tazget not created -
Simuistion L2t CAP NUM SCRL OVR RW

width="'600" height="'337"
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else{

spostarsi su C/C++ CCR1 Val+=10;

Ci\Users\Silvio\Desktop\STM ARM\Progetti keil\pwm-led\pwm-led.uvproj - pVisiond -a
Fle Edt View Projed Fsh Debug Perphenls Tools SVCS Window Help

W LI B I | B et VR e@le oo el[@]

S & & e ] 8| ragets
Project =8

mainc v x
= Target 1 T -
G5 User 2
s
N
143 StdPeriph_Driver °
_— X 6IDLTim eDsf TIM]
X 7IDMOCInisTypeDsf TIM OCInststructuze;
e & =
m3210c_bkp.c 9 uinc16 ¢ CCRIVal = 0
m3210c can.c 10 1nc check=0;
Am3A10c cec.c 11uinc16_c Prescalesvalue = 0;
Am32A10c crec 12 fade_time = OxiFEEE;
3210 dac. Dovie | Tage | Ouipu | Using| User  C/Co+ | Aam | Liker | Db | U |
e void RCC_Configuravion(void) ;  reprocesens Symibols
w210 16 void GPIO_Configuration(void):
stm32f10c exi.c 17 MD VL USE STDPERIPH_DRIVER]
310 flash.c e
m3210c fme.c 19
tm32A10c gpio.c 20 ——
Am3A10c2c.c 21 int main(void) = Worioe
22 ¢ I~ Strct ANSIC
tm3210 wdg.c o> 5
A0 prc = Optmizaton: [Level0(00) T Enum Cortanerahwaysnt =
m32A10crcc.c izeor Time ™ Plan Charis Saned I Thoenb o
stm32f10c 25 /* System Clocks Configuration */ W ETEE o
A0 e BE ncc contiguzanion()s ™ Soi Load and Store Mutile ™ ReadOnly Poston dependent [~ No Ao Incudes
stm32f10x_sdio.c > - I ore o
310 spic 8 /G 3 guration +/
3210 tim.c 25 GPIO_Configuration(): e | El
310 usartc 0 Paths
Stm32f 10 wwdg.c < pc
[ ot 32 TINS Configuration: generate 4 PWM signal Conis |
e = e TIMICLR frequency is set to Covler [e=zprCate 30 ETAL 5 00 <pe ok =
_cm3. the Prescaler is computed conrl[1CKeARMNRVATING
2 system_stm3afioxe 35 (TIM3CLK / TIM3 9 ©
36 Clock is set to 72 Miz for Low-
37 onnectivity line devices and to 24 1j
38 Medium-Densivy Value line devices [ ok | _Coea Detauts [
39
20  The TIMS is running at 36 KHz: TIMS FrequeRey o IIND ConTer Cloor (R T T
a1 22 MHz / 500 = 48 KEz
42 TIMS Channels duty cycle = (TDM3_CCRe/ TIMS ARR)~ 100 = variablet
43 */
44 /+ Compuce the prescaler value +/
< > 45 Prescalerval (uinc16_t) / 24000000) - 1: v
e, [@so..| OFu.|Oyre. < >
Build Output g
ompiling sema2f10%_wdg.c. B
mearieo\ STUSSFL 0k SeaBriph Driver\sxe\scRS2£10 wdg o (23)  eweor: 5: camsor cpen ssuree input File "ecES2EIOk wdg.a": No such file ox directory
compiling core_cms.s
compiling system stmszfiox.c...
TM32F10x\stmS2£10%.5(96) : exzor: $35: ferror dizective: "Please select first the target SIM32FI0x device used in your application (in SES2E10x.h £ile)"
Tazget not created S
Simuiation L2ct CAP NUM SCRL OVR RW

/* GPIOA and GPIOB clock enable */

RCC_APB2PeriphClockCnd (RCC APBIPeriph GPTOA | BEC, APB2Periph GPIOB |
RCCiAPBZPerlphiGPIOC | RCC_APB2Periph AFIO, ENABLE)

nel campeP Me AR stapCend S TOABR FIIOXeMP VL3 ESELSTDPERIDH HDRIMER e 9 porta C
1

] L i keil\pwm-led\pwm-led.uvproj - pVisiond -]
Fie Edt View Projet Flosh Debug Peripherss Tools SVCS Window Help
SE@ % oB[9 ]« @ e Mar@aecoa
) i ¢
Project v x
= Taget 1 e ETH DNAIER TPSIE  ((3int32_t)0x00000002) /- Transmic process stopped interrupt emsble =/ -
&6 Us Gefine ETH DMATER TIE ((33nt32]%) 0x00000001) /* Tramsmit incersupt ensble */
8 stetup_stm2Ai0me | £262
sine 8269 | /+ Bit definition for Echemet DMA Missed Frame and Buffer Overflow Counter Register +/
. ((uint32_t)0x10000000) /* Overflow bit for FIFO overflow counter *
3 StdPeriph Driver ((uint32_t)OxOFFE0000) /* Number of frames lu:zed the application */
- /* Overflow bit for ame counter */
- [] stm32f10cade.c /* Number of frames vassea by the controller */
tm3210c_bkp.c
stm32f10x_can.c 8275 /‘ Bit definition for Eth Cur:
m3A10c cec.c 8276 ETH_DMACKTDR_KTDAP ((uine32_c) O
stm32f10c cre.c 8277
m3210x dacic 8278 | /+ Bic definivion for Echernet DMA Current HI Device| Toget| Ouput | Lstng| User  C/Co+ | Asm | Liker | Debus | ties |
8279 | faerine ETH DMACHRDR ERDAP ((uincs2_t)Ox
sm32f10x dbgmeuc || 5272 = 7 -
Prepacessor Smbals
Stm32f10c_dma.c 8281 | /* Bit definition for Ethernet DMA Current H S
stm32f10x edi.c 8282 | fdefine ETH DMACHTBAR HTBAP ((uint32_c)OxFE Define: [STM32F10X_MD_VL, USE_STDPERIPH_DRIVER
A0 ash.c - = -
am2A10xfame.c “ion for Sthemmer D cursenc 4| | U
stm32f10x_gpio.c ETH_DMACHRBAR_HRBAP ((uint32_t)OxFH
32610 2c.c ! /* STM32F10X_CL */ Language / Code Generation o
iy ™ St ANSIC =
3210 wdg.c S
Stm32A10pwrc Optinization: [Level 0(00) v ™ Enum Container always int artpechied>
310 rec.c I Optnize for Tme ™ Piin Chris Sqned I Thob ods
stm32f10x_rte.c I Spit Load and Store Muiple: T~ ReadOnly Postion Independent ™ No Ao Includes
stm3210c sdio.c 8292 /% I~ one per (]
3210 spic s2s3 [+ @)
m3A10c tim.c 208 | +/ e |
stm32f10x usart.c 8295 P:"‘:
10 vy 8296 [#1£des USE_STDRERIPH_DRIVER
Savs o8¢ |lb 8237 [ sinciuae msemazfiox_cont.nt o | *
core_cm3.c o Compier[<opu Cafex W3 D_EVAL 00 -apcsertemwok ~
- cortrl[§CAKSARM\RVSIVNC
system_stm32f10cc 8300 (]/+* @addtogroup Exported macro g v
8301 ~ et
ss02 | +/
8303 oK Cancel Defauts Heo |
8308 | saefine SET BIT(REG, BIT)  ((REG) |= (BT
8305
8306 ne CLEAR BIT(REG, BIT)  ((REG) &= ~(BIT))
8307
8308 © READ_BIT(REG, BIT) ((REG) & (BIT))
e309
< > 8310 | fdefine CLEAR_REG (REG) ((REG) = (0x0)) v
@co.| O |Oyte. | ||< >
Build Output *a

error: $20: identifier "GPIO Mode AF_PB" is undefined
$20: identifier "GPIO_Speed_SOMHz" is undefined
main.c(121): warning: #$223-D: function "GEIO Init" declared implicitly
compiling core_cm3.c...

compiling system stm32£10x.c...

- \pim-led\stm32£10x conf.h (28!

Simulation L8302 C5 4P NUM SCRL OVR RAW
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width="'600" height="'337"

spostarsi nel campo in basso Include Paths e premere il tasto sulla destra

C\Users\Silvio\Desktop\STM ARM\Progetti keil\pwm-led\pwm-led.uvproj - pVisiond -8
Fle Edt View Projet Flssh Debug Peipheras Tools SVCS Window Help

NS H@| % @ test Ma® @lecs e
S & 1| 9 v
Project v x
S E Target 1 -
5 User
[2) startup_stm32f10x mc
2§23 StdPeriph_Driver
am3210¢ H
3210 bkp.c 5 uintie t CCRIVal
320 can.c 1040t chackeo;
sm32 10 cecc 11 uincie v Prescalervalue 2 Options for Group 'StdPeriph_Driver’
Sm3 e 12 inc fade time = owirrre;
sm32A10dac.c 3 Prpsties C/Cos A |
e —
0x.dbg 15 void RCC_Configuration(void): P
5tm32f10x_dma.c = -
26 void GEIO Configuracion (void) s
32O edic & =
am3210fash.c 1
Setup Compler nckde Pats:
stm32f10x_gpio.c 20
stm32f10x_i2c.c 21 int main(veid)
3210 wdg.c 2
sm32A10cpurc
e 24
25/ System Clocks Configuration */
26 ReC_Contiguration();
27
28 /= GrIo Contiguravion */
23 G0 Configuration();
30
a
52 The configuration: gemerace 4 PN sigmalc
35 frequency is set to Syscemcox!
- 3 cne prescal —
system_stm32f10xc 35 (TIMSCLK / TIM3 counter cl¢
36 zeClock is set to 72 Mz for Low-
37 ano Comnectivicy line devices and to 24 M
38 Medium-Density Value line devices oK = Defos e
s
40 The TINS is running at 36 Kiz: TIMS Frequency = LiMJ counter clock/ (AKK +
o = 24 Maz / 500 = 45 K&
42 T Cnannels ducy cycle = (ITM3_CCRA/ TIMS ARR) < 100 = varisbles
5 -
42 /+ Compute the prescaler value */
< > 45 PrescalerValue = (uintl6_t) (SystemCoreClock / 24000000) - 1: v
Eer.. [@o.| O ru 0,7 < >
Buid Output -]
E 5 sma2E10% wedg.c.o. -
Librazies\STHIZFI0K_StaPeriph Driver\src\stma2£10x _widg.c(23): error: #3: cannot open source input file "stm32f10x_widg.h": No such file or directory
compiling core cms.c...
compiling system_stmszfiox.c...
\sTus2710x £10x.n(36) exror: $35: ferror divective: "Please select first the targev STHZFLOK device used in your applicavicn (in SRS2£10x.h file)
Tazget not crestea o
Simuistion Cap NUM SCRL OVR R

width="'600" height='337"

premere New
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c i 0g P \p Luvproj - pVisiond -8
Fle Edt View Projet Flssh Debug Perpherals Tools SVCS Window Help

WL LIPEYT YRR XYY MR @le oo &|@] %
S i & @ | % rooet MK &
Project 2@ v x
o1 Taget 3
2
startup_stm32f10x_mc 3
i
s
53 StdPeriph_Driver o o o
misee x TIDY TIM
sm32F10¢ dcc : -
stm32f10x_bkp.c 9uintlé_t CCR1_Val = 0;
[ sm2fi0ccanc 10 inc chack=o:
stm3210x_cec.c 11 uintl6_t Pzescuervame =0; a Options for Group 'StdPeriph_Driver'
am10cerce 2 ine feae sie = onie
3210 dac, Propetes CCo+ | fam |
S0 dbgmese :; « ree contiguranion (vesd)
void RCC_Configuration (veid): 2
stm32f10 dma.c 16 void GPIO_Configuration(void);
am2A10cetic b -
sm3210cfsshic =
Setu Conpler inchude Pt
stm32f10x_fsme.c 19 2
[ stm2f10cgpioc 20
mazI0 26 21 int main(veid)
- [£) stm32610 iwdg.c 22
stm32f10x_pwr.c ;i
stm32f10c rec.c 25 /+ System Clocks Configuration */
sm3210c e 26 Rec_Contiguration()
5tm32f10x_sdio.c 27 -
sm3210Cspic 28 /+ GPIO Contiguravion +/
Sm32A10xtimc 25 Ger0_Coniguration():
- [2] stm32f10x_usart.c 30
stm32F10 wwdg.c -
Py s rme contigur
s 33 e Toia
[ core.cmic 38 clock at 24 Miz the Brescaler is computed
system_stm32f10xc 35 - Pxesca)ex <
36 systemcorec: o 72
37 ana conmectivity 1tae devices and o 24
38 Medium-Density Value line devices ok | Cael | Dsaus | Heb
39
40 The TIN is running at 36 KHz: TIMS Freuency = TiM3 counter clock/ (AKK % 1)
o - 24 11z / 500 = 45 Kz
42 TINS Channels ducy cycle = (TTM3_CCRe/ TIMS_ARR)® 100 = variables
43 */
45 /+ Compuce the prescaier value -/
< > PES 1 1 (uint16_t) / 24000000) - 1; v
@er.. [@eo..| (Hru.[OyTe. < >
Build Output g
compiling sER32£10% mwdg.c =
Libraries\STH32F10x_ScdPeriph Driver\szc\scm32fl0x wwdg.c(23): error: §5: cannot open source inpuc file "SCHS2EION wdg.h": No such file or directory
conpiling core cm3.c...
compiling system stnsafion.c...
Tus2e h(96): error: £35: ferror directive: "Please select first the targec STM3ZFION device used in your application (in stm32fi0x.h file)"
Tazget not created .
Simutation Loca Cap UM ScRL OVR R

Programmi

width='600" height="'337"

poi il pulsante ...

a C: i keil\pwm-led\pwm-led.uvproj - pVision4 - o I3
Fle Edt View Projet Flssh Debug Peipheras Tools SVCS Window Help
IR R Y Y M @lecs &
FEEEEIE ERr )
Project =g [ stm3afioxn | v x
5 Target 1 8266 | fastine ETH DMAIER TPSIE  ((0inc32_t)0x00000002) /- Izansmit process stopped smcerrapt enable =/ -
5 User 8267 | saerine ETH DMAIER TIE ((2int32 5) 0x00000001) /* Tramsmic inverrapt emable */
[ stetop_stm2¥i0me | 8268
i 8269 | /+ Bit definition for Echemet DMA Missed Frame and Buffer Overflow Counter Register +/
. 270 | DMAMFBOCR_OFOC  ((uint32_t)0x10000000) /* Overflow bit for FIFO overflow counter +/
&5 StaPeiph. Driver 8271 zmﬁmﬂmcﬂiyxn ((uint32_t)0xOFFE0000) /* Number of frames l\ussed the appllcm:xmn -/
[ mise.c 8272 ETH_DMAMFBOCR_OMFC  ((uint32_t)0x00010000) /* Overflow bit fo ntex +/
stm32f10cade.c ©273 | faefine ETH DMAMFBOCR MFC  ((uint32_t)OX0000FEFE) /+ Number of frames muea b7 the concroller +/
3210 bkp.c 2274
stm32f10x_can.c 8275 | /* Bit definition for Ethernet DMA Current Hoar Tranamir Deacrinror Remiarar
m3A10c cec.c 8276 | faerine ETH DMACHTDR HTDAP  ((uints2_c)oxff [} gp,.o,.sﬁ,,ya,ge. Target 1"
stm32F10x_cre.c 8277
m3210n dacic 8218 | /- 2ic cetintcion for Echernes WA O Devis | Torget | Outpt | Listing | User C/Cv+ | Asm | Linker | Debug | s |
e 8279 'TH_DMACHRDR_HRDAP ((uint32_1 \:}Ox F
sm32f10x dbgmeuc || 5272 .
3210 dm reproce -+ .
stm32f10c_dma.c 8281 | /* Bit definition for Ethernet DMA Current H ? X
- ‘""g‘zﬂ‘" 8282 | faefine ETH_DMACHTBAR HTBAP ((uint32_t)OxFE Defin Select Folder:
Am3A0C ash.c e203 o =
e [Se 3
stm32610«_gpio.c 8285 | fdefine ETH_DMACHRBAR_HRBAP ((uint32_t)OxFf o il et A M o Y
Stm32f10ci2ec 8286 | fendif /+ STM32F10X _CL */ Languag 4 ) Progetikel ~
stm32f10ciwdg.c T b i new-project-test
w210, pure oL Optmzt
stm32f10x_rec.c 2290 . I~ Optic
10 te.c 8201 I S s
-8 stma2A10x sdo.c 2021 /o+ I one
stm32f10x_spi.c 8293 * 8
-8 stm3210x tim.c s20a | +/ inchul Fl
SAm32A10c usartc 8295 =
o 10x v 8296 [)#:2des USE_STDPERIPH_DRIVER —
Savs o8¢ b 8237 [ sinciuae msemazriox_cont.ne Contl
o cmic 8208 | enair Complel =
e209 conto
system_stm32fi0xc 8300 []/** @addtogroup Exported_macro sing | ©
ssor | - e
ss02 | +/
8303 OK | cancl | Defauts Help
8304 | saefine SETBIT(REG, BIT)  ((REG) |= (SIT
8305
8306 | ¢define CLEAR BIT(REG, BIT)  ((REG) &= ~(BIT))
8307
8308 | fdefine READ_BIT(REG, BIT)  ((REG) & (BIT))
&30
> 8310 | fdefine CLEAR_REG (REG) ((REG) = (0x0)) v
@co.| O |Dyte. | |I< >
Build Output +a

h": No such file or directory

Simulation L8302 C5 4P NUM SCRL OVR RAW
Programmi M A<
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quindi inserire i seguenti percorsi:

* \pwm-led (perche la mia cartella principale del progetto € pwm-led)
* \pwm-led\Libraries\STM32F10x_StdPeriph Driver\inc

* \pwm-led\Libraries\CMSIS\CM3\DeviceSupport\ST\STM32F10x

* \pwm-led\Libraries\CMSIS\CM3\CoreSupport

] Ci\Users\Silvio\Desktop\STM ARM\Progetti keil\pwm-led\pwm-led.uvproj - pVision4 -8
Fle Edt View Pojd Fash Debug Pephemls Tools SVCS Window Help
N-CLIEEY Y | R E JRa# | @le oo &|@] &
S E e ] 8| et V& BB
Project +a main.c v x
S Taget1 2 =
565 User 3
:

startup_stm32f10¢ me

sm32A10cadc.c
3210 bkp.c
Am32A10c canc
stm32f10 cec.c
SAm2A10ccrec
stm32f10c dac.c
stm32A10c_dbgmeuc
tm32A10c dma.c
stm3210c extic
3210 flash.c
Stm32A10x fime.c
3210 gpio.c
3210 2c.c
SAm32A10ciwdg.c
tm32A10c pr.c

a Options for Target ‘Target 1'

Dovio | Toget | uips | Lising | Usr C/C+ | Aom | iker | Db | s |

Setup Compler ckde Pats: SIESENrs

“ownied

\Librares\STM32F 10x_SidPeriph_Drivernc
Lbraries\CHISIS\CMZ\Device Support\ST\STMI2F10¢
\Ubrares\CMSIS\CM3\CoreSupport

7 em Clocks Configuration */
26  RCC_Configuration();

28 /* GPIO Config
29 GPIO_Configura

Stm32f10C wwdg.c B2

T

ot

- cm3.c bt
@[] system_stm32Ai0xc 36 g T v
B
se

39 OK | cCancel | Defauts | Heb
10 Frequen

s -2

2 TM3_CCRe/ TTM3_ARR) % 1

3 “
s
s 7 24000000) - 15
< > s /- igur / v
e, [@ro. | Oru [ Oyte. | | < >
Build Output (Y- |
Simuiation L15C1 CaP NUM SCRL OVR R /W

width="'600" height="'337"
dovrebbe essere come nell'immagine

OK ora si puo compilare (premendo f7)
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Flle Edt View Projet Flash Debug Peripherals Tools SVCS Window Help

NSE@ & L@d|90c|es|rrnn I 1| B et Vae ale oo a|@] A

> [ B e 1] 8 rargets | &%
] stmazrtoxn =
ETH_DMATER_TPSIE  ((9inc32_t)0v00000002) /* Transwit process stopped incerrupt emable +/ 3
ETH DMAIER TIE ((a1nc32t) 0x00000001) /* Transmit incerrupe enable +/
/+ Bit definition for Evhernet DVA Missed Frame and Buffer Overflow Counver Register +/
5 o D 8270 ETH DIAMFBOCR OFOC  ((uint32_t)0x10000000) /* Overflow bit for FIFO overflow counter */
P 8271 ETH_DMAMFBOCR_MFA  ((uint32_t)OxOFFEQ000) /* Number of frames missed by cthe application */
mise.c 8272 | #define ETH DMAMFBOCR OMFC  ((uinc32_t)0x00010000) /* Overflow bit for missed frame counter */
- [£] stm32610x adc.c 8273 | $define ETH DMAMFBOCR MEC  ((uint32_t)Ox0000FFEF) /* Number of frames missed by the controller */
3210 bk 0274
(8 stm2A10x can.c 8275 | /+ Bit definition for Echemet DMA Current Host Transmit Descriptor Register +/
320 cec.c 9276 | taerine TTH DMACHTDR HTDAP  ((aintaz_c) OXFFFFFFTF) /+ Host transmit descriptor address pointer +/
3] stm32f10c crec 8277
A0 doce 527 | /+ Bat aecsnicion for Conecnet DHR Cuzrent Host Receive Descriptor Register /
oo dogme] 8275 | doetine ETH DMACHSOR NROAP ((sint2_t) ONFFFFEEE) [+ Host seceive address poincer +/
Stm3210x_dma.c 8281 | /* Bit definition for Ethernet DMA Current Host Transmit Buffer Address Register */
stm310c edic 8282 | $derine ETH DMACHTBAR HTBAP ((uint32_t)OxFFEEFFEF) /+ Host transmic buffer address pointer +/
320 lssh.c o
3210 fame.c 8284 | /* Bit definivion for Ethernev DWA Currenc Host Receive Buffer Address Register +/
[ stm32f10x gpio.c 8285 | faerine ETE DMACHRBAR HRBAP ((uint32_c)OxFFFFFEEE) /+ Host zeceive buffer address pointer */
am3RHIOcRec 8286 | tendir /v STH32F10X_CE +/
3 stm32A10ciwdg.c 2]
stm32f10x_pwr.c 8288 [/
8289 ~ e
sm3H0crece o |
stm32fidxtee 8201
< > Jex .
Dov.. [@e T 1< 5

Simulation L8302 C:5 CAP NUM SCRL OVR RAW

Programmi
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se il risultato € come quello in foto, il procedimento & andato a buon fine

Non rimane che configurare il programmatore/debugger in Keil

c i keil\pwm-led\pwm-led.uvproj - pVisiond -8

File Edt View Projet Flash Debug Periphersls Tools SVCS Window Help

NEE@ % v@lrc|es|prnn

MR @le oo e|@]

& 1 8 © bi| W] et ERrE
Project ag@ manc [ stmazrioen | v x
S E Target 1 a3 "stmazciom ~
3 startup_stm32F10x_mc
s
T i river 2
3 StaPeriph. Driver X eIm TIM
[ miscc X 77n0 T
Stm32f10x_ade.c B -
[ stm32A 10 bkp.c 5uincie t CCRI Vvl
stm32f10x_can.c 10 int check=0;
sm32f 10 cecc 3 usanic s prescatesiaiue W
Sm3 e 12inc fade cime = omirrre;
sm32A10cdac.c 2 Devce | Taret | Outpa | Listing | User | C/Cre | Asm | Linker | s |
o 15 void RCC_Configuration (void); © Use Simiator Setings || Use: [ULINK2/ME Corex Debugger ] _Setings
stm3210x dma.c 16 void GPIO_Configuration(void): I Limt Speedto ReatTme:
8] stm3zf 10 edic o =
stm32f10x_flash.c 18 ¥ Load Application at Startup ¥ Runto main) V' Load Application at Startup ™ Runto main)
) stm32f10x fame.c 19 ntsizston e Intlzaton Fie:
m3A10c gpio.c 20 =
o 21 ine matn (vosay [ o Les || 2 =
stm32f10x_iwdg.c -N
stm3: = ¥ Breakports ¥ Toobax ¥ Breskpoints  Toobax
stm32M10c rec.c 25 /* System Clocks Configuration */ ) & 2
stm32f10stc.c 26 RCC_Configuration(): ¥ Memory Display ¥ Memary Dispiay
8] stm32H0csdio.c 27
stm32f10x_spi.c. 28 /* GPIO Configuration */
- [3] stm32f10c tim.c 29 GPIO_Configuration(): CPUDLL: Parmeter: DrverDLL: __ Parameter:
43210 usa 30 [FARMCHEDLL [ReEap [SARMCHEOLL |
- [2] stm32f10x wwdg.c L/
& e 52 Thi configuration: gemerace 4 EWM signal
core.cm3c bt DabogOLL: _ Paramter Diog DL Parameter:
system_stm32f10cc & oMo [scm [emo— [scm
36
37 a
38 Medium-Density Value line devices [k | [ coea | [ oo | [
s
30 The TING i3 rumning ac 36 Kiz: TIMS Frequenel e TINT COREET STSNE (ARE T )
o 24 Maz / 500 = 48 Kaz
42 TIM5 Chanmels ducy cycle = (IDM3_CCRE/ TIMS ARR)+ 100 = variablet
e “/
41 /+ Compute the prescaler value +/
< 45 Prescalervalue - (ainci6 %) (SystemCoreClock / 24000000) - i .
@co..| Oru. [OyTe. | [|< - >
Build Output L)
compiling sTRIZTION wedg.c. .. ~
compiling core_cms.s.
compiling system stms2fiox.c...
Linking
Program Size: Code=6508 RO-data=s20 Ri-data=se ZI-daca=1664
"pwm-led.axf" - 0 Error(s), O Warning(s). v

Simulation L12C25 4P NUM SCRL OVR RAW

Programmi I Ac
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width="'600" height="'337"

tornare in Target Otpions... e spostarsi su Debug

%]

dlectro

C\Users\Silvio\Desktop\STM ARM\Progetti keil\pwm-led\pwm-led.uvproj - pVisiond -8
Fie Edt View Project Flash Debug Peripherals Tools SVCS Window Help
W IR Y | rBER Mae ale oo &|d@-]
S (& B @ | 8| rargets v &| &
Project -] > v x
= Target 1 -
G5 User
3] statup_stm32A10x me
iy 6 TIM T: TIM T
&3 StaPeriph Driver 7 DM OCTnicTypeDet TIM OCIniTScraccure:
misc.c 7
stm3210c ade.c 9uintlé_t CCR1 Val = 0;
stm32F10c bkp.c 1010t check=0;
m310c can.c 11uinti6_c Prescalervalue = O;
m3A10c cec.c 12int fade time = 0 :
stm32f10x_cre.c 13
om10c dacc /- Twoion pessntion o/ Devoe | Taret | Outpa | Lising | User | C/Cre | Asm | Linker Debug | s |
" ¢ e void RCC_Configuravion (void) ;
e sngmeu 16 void GPIO_Configuration (void): € Use Smutor Setings || & Use: [ST-Unk Debugoer <] _Setiogs
s Ldma.c 17 I™ Limt Speedto Real-Time [Atera Biaster Contex Debugger A
310 extic 0 ol
stm32610 flash.c 19 V' Load fpplcation at Startup [V Runto main). main)
3210 fame.c iiszaton Fe:
Stm32A10x_gpio.c 21 int main(veid) I = E
Pl 21 | KT (]
Am32A10wdg.c = [-Restore Debug Sesson Setings |
o e ¥ Breakports [ Toobax
e 25 /+ System Clocks Configuration =/ (BT FEjTect
stm32f10x_rec.c 26 RCC Coneiguzarion(): ¥ Watch Windows & Pefomance Analyzer
stm32f10csrtc.c 27 ¥ Memory Dislay.
stm32f10x_sdio.c 28 /* GPIO Configuration */
Sm32A10cspic 25 GPIO Configuration():
310 0 CPUDLL:  Parameter DiverDLL: __ Parameter:
Am310c usartc E [SARWCHI DL [REWAP [sRAwcw3 O [
I 10wwdgc 32 TIMs Configuration: generate 4 EWM signals
33 ncy is set to
38 clock at 24 Miz the Prescaler is compured
35 - Presca: = (TIM: / TIM3 counter clo eica NE i Dsoabls sty
36 SystemCoreClock is set to 72 Miz for Low-de |[OCMDLL  [pCM3 [ICCT T
37 and Comnectav e devices and to 24 Mi:
38 Medium-Density Value line devices
39 Concl | Defauts | Heb
40 The TIM3 is running av 36 KHz: TIMS Freguen
a1 T
42 TIMS Channels ducy cycle = (TIMS_CCRe/ TIMS_ARR)* varisbles
s
43 /+ Compuce the prescaler value +/
= (uinci6 5 / 23000000) - 1:
< > 46 /* Time base configuration *+/ .
Err.. [@ro. | Oru [ Oyte. | | < >
Buld Output (-]
L15C31 AP NUM SCRL OVR R/W

width="'600" height='337"

dal menu a tendina selezionare ST-Link Debugger e mettere la spunta su Use
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c i 0g P \p Luvproj - pVisiond -8
Fle Edt View Projet Flssh Debug Perpherals Tools SVCS Window Help

NSEH@ % Ld|90 |« prrnr| I 1| B et MR+ @le oo al[@]a
S [ & e 0] 8| rargets

Proied £V} maine | [ stmaarionn | 2=
© 5 Target 1 ade "stmazfiok.h" A
& User
startup._stm3210c me 3
8 mainc E
&5 StePeriph Driver 5 . -
miee x 17K T
3 stm32F10x ade.c & =
SAm2A10c bkp.c Suintie_t CCRL Val = 0;
3 stm32F10canc 10 10t chack=0;
32105 cec.c 11uinci6_c Prescalervalue = O .
8 stm30x crec 12 inc fade vime = OxIFFFE:
Am3210c_dac.c 13 Devce | Taret | Outpt | Lising | User | C/Cre | Asm | Linker | Debug Uities
stm32f10c dogmeu.c 20
o 15 void RCC_Configuration(void): Corfgure Rash Meru C
"‘ ma.c 16 void GPIO_Configuration(void):
o 16vo _Contiguration (void) & Use Target Diterfor Flsh Programming
Stm3210c flash.c 18 ULINKZ/ME Cortex Debugger ] __ Setings | [V Update Target befors Debugoing
AmI2AI0 fome.c 19
5 sm3210n gpioc 20 e[ o
A1 2ec 21 1nc main(void)
(3] stm32f10x iwdg.c 22/¢ € Use Bxtemal Tool for Flash Programming
Stm32A10 pwr.c = o
s3I0 rece 25 /+ System Clocks Configuracion */ i
sm3210c e 26 Rcc_Configuration()s =
32105 sdio.c 27 I Run Independent
stm32A10cspi.c 28 /* GPIO Configuration */
SAm32A10 tim.c 25 GPIO_Configuration():
(8 stm32A 10 usart.c 30
stm32f10x_wwdg.c 31/t
&5 amsis 2
@ [ corecmac b
system stm32f10cc =
36
5
38 Meatun-Density Value line devices [ ok | cacel Defauts Hep
39
20 The TINS 1s running ac 36 Kiz: TIMS FrequeRer = TIND Corer Croot (T D)
a1 = 24 Mz / 500 = 48 Kz
42 TIMS Channeld duty cycle = (TTM3_CCR4/ TIMS ARR)* 100 = variablet
3 /
44 /+ Compute cthe prescaler value */
< > s 1 (sinc16_c) 7 24000000) - 1 .
@er. [@eo.| (FruOy7e. | || € >
Build Output g
compiling stma2fi0x _wwdg.c... ~
compiling core_cm3.c...
compiling system_stms2f10x.c...
Linking...
Program Size: Code=6504 RO-data=320 Ri-data=s ZI-data=166¢
"pum-led.axg" - 0 Erex(s), 0 Warning(s). v
Simuiation L1225 CAP NUM SCRL OVR RAW

Programmi

width='600" height="'337"

spostarsi su Utilities

(v)
File Egt View Project Flash Debug Peripherals Tools SVCS Window Help

I BEHP| wA[Ic| e |rrnR

[« i keil\pwm-led\pwm-led.uvproj - pVision4 - a3

MRe @lecs e

S ) & @ 6| W] rargett ERrE]
Project =g | mainc | [] stm3rioen | - x
553 Target 1 Sde "etmazfion.nt -
&5 User
[3) stetup_stm32F10x_me
5 Stderiph_Driver e
[ mise.c e
stm32A10cadec : =
tm32A10c bkp.c
3210 can.c
stm32A10 cec.c kA
m32A10ccrec 12 int fade_cime = OxIFFEE:
stm32f10x_dac.c 13 Device | Target | Output | Listng | User | C/Cos | Asm | Linker | Debug ~ Utities |
stm32f10x dogmeu.c =
o g 15 void RCC_Configuration(void) ; Corfure Rash Menu C
3210 dma.c 16 void GPIO Configuration (void) P —————
3 stm32F10c etic w = orget Diver oramming
stm32f10x flash.c 18 [ULINK2/ME Cortex Debugger  v| _ Settings |7 Update Target before Debugging
[ sm3A0x fsmec 19 LINK/ME Corex Debugger —_—
2m2A10x gpioc 20 4 i Selars D1 o] e
stm2A10c2c.c 21 inc main(void) ignum Systems JTAGe
iy 22¢ £~ Use Extn HLINK /- Troce Cotex
stm3210ciwdg.c 2 e Verson)
3210 pr.c LINK
iy 25 /* System Clocks Configuration */ Argumerts 3125 UDA Debugger
stm32A10¢ te.c 26 RCC_Configuration(): 3
8 stm3A10x sdio.c P [CMISIS DAP Debugger
- Fast Models Debugger
SAm32A10cspic 28 /* GPIO Configuration */
-8 stm3210x tim. 25 GPIO_Configuration():
stm32A10c usartc 30
onfiguration: generace signa:
aoms 2 : i
core_cmi.c bt
system_stm32f10cc =
36
57
38 oK Cancel Defauts Hep
59
40  The TINS is running at 36 KHz: TIM3 FrequeRey B T1N0 CoTNTer CL T (R T D
a1 = 24 Muz / 500 = 48 iz
42 TIM3 Channeld duty cycle = (TTM3_CCRe/ TIMS_ARR)* 100 = variablet
3 .
43 /+ Compute cthe prescaler value */
< > 45 PrescalerVelue = (uintl6 %) (SystemCoreClock / 24000000) - 17 .
Ber.. [@so.| OFu [0y7e. ] || € - >
Build Output (-
compiling stm32fl0x_wwdg.c... ~
compiling core_cm3.c...
compiling systam stms2f10x.c...
linking...
Program Size: Code=6504 RO-data=320 Ri-data=s6 2I-data=166%
g axf" - 0 Error(s), 0 Warning(s). v
Simuiation L12c25 Cap NUM SCRL OVR RAW

Programn
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dal menu a tendina sciegliere sempre ST-Link Debugger

C\Users\Silvio\Desktop\STM ARM\Progetti keil\pwm-led\pwm-led.uvproj - pVisiond - 8
Fle Edt View Projet Flash Debug Peripherss Tools SVCS Window Help

NEH@ 4 2d[9c|esprnn

Mae@le oo a|d]

© W E @ ] W et R
Project o [8) mainc [ stmzrioen | v
S8 Target 1 e metmazfion.nt ~
N User
startup_stm32f10x mc 3
@[ mainc ;
& sidberph Diiver o . -
miee x 7T TIM
i ! =
stm32f10x_bkp.c 9 uintl6_t CCR1_Val
am32i0s canc
5 sma20rcece ]
amiarioceres 125nc fads_vine = OXIFFFE;
(3 stm32 10 dsc.c D Device | Target | Output | Lising | User | C/Cee | Asm | Linker | Debug Uit |
stm32f0cdbgmeu.c 15 void RCC_Configuration(void); Configure Flash Menu Command
Stm32A10c dma.c 16 void GPIO_Configuration(void):
Stm32A1Ox extic e = & Use Target Drverfor Fash Programming
AmIOcfesh.e i Setngs | 7 Update Targtbefrs Debugong
iAo fime 1
Stm32f10x gpio.c 20 it Fie: =
stm32f10x i2c.c 21 int main(void)
stm32f10c iwdg.c g {  Use Extemal Tool for Flash Programming
5 sma210n purc z o] Bl
stm32f10x_rec.c

25 /+ System Clocks Configuration */

a0 e 3o toc Contigurariont; Fomee]
5tm32f10x_sdio.c 27 - T Run Independent
m32A10cspic 28 /+ GPIO Configuration =/
310 tim.c 23 GPIO_Configuration():
m32A10c usartc 0
g s/«
32 TIMs Configuration: generate 4 PWM signal
53 The TIMSCIX frequency is set to Sy
38 clock at 28 MEz the Prescaler is computed
- [£] system_stm32f10cc 35 - Prescaler = (TIMSCLK / TIM3 counter cl
36 SystemCoreClock is set to 72 Miz for Low-
37 and Connectivity line devices and to 24 M
38 Medium-Density Value line devices [k | Coea Detauts [
E
40 The TIMS is rumning at 36 KHz: TIM3 Frequ T T D
a = 23 Mz / 500 = 45 Kz
42 TIMS Chenneld ducy cycle = (TIM3_CCRe/ TIMS_ARR)+ 100 = variablet
5 “/
44 /* Compute the prescaler value */
< > 45 PrescalerValue = (uincl6_t) (SyscemCoreClock / 24000000) - 1: .
@rr.. [@ro. | Oru [ Ogte. | < >
Build Output (-
compiling sTRS2E10%_wedg.c... ~
compiling core cms.s...
compiling system stms2£10x.c
Linking. ..
Program Size: Code=6504 RO-data=320 RW-data=S6 ZI-data=1663
"pwm-led.axf" - 0 Error(s), O Warning(s). v
Simuiation 2 c: CaP NUM SCRL OVR RW

Programmi
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andare su Settings

2] Ci\Users\Silvio\Desktop\STM ARM\Progetti keil\pwm-led\pwm-led.uvproj - pVisiond - a5
Fle Edt View Pojd Fish Debug Peripherls Tools SVCS Window Help

NEE@ s v@d[9c|esprrn| IE ] @ et VA @le oo a|@] A

S & e ] 8| rrgets M| B

Proied | Emenc [ swszrioen | 25
=33 Target 1 1 #include "stm32£10x.h" ot

£ User 2

startup,_stm3210c me 3
N

s

8 mainc
&5 StePeriph Driver

xx

6 TDLTim sDef TIH
7D OCIISTypeDes  TIM OCInitstructure;
e

stm32A10 bkp.c 9uinti6_c CCR1_Val =
st 10 int check=

Stm3210c_cec.c 11uintl6_t Prescalervalue
stm32A10x cre.c 12 int fade_vime = Ox1FFEE;
13

g

stm32f10c dacc
| I P o e P
e 16 void GPIO_Configuration(void): = Agor
S'Mg‘z—:“‘: 17 %nn Emrics gmm o -
(3 stm32F10x flash.c & | Frme Secire [Feas000000 e [t
SAm2A10 fome.c 19 C DontEase [V Resetand Run
-3 stm3210x_gpio.c 20 = 1y
stm32A10 2c.c 21 1nc main(veid)
stm32610c iwdg.c ;;( Descrption [ Device Type [ Device Size [ Address Range. T
Stm32A10c pr.c bt

25 /+ System Clocks Configuration */
26  RCC_Configuration();
21

28 /* GPIO Configuration */

=

Stm32f 10 wwdg.c =
a (Ownwdg 32 TIMs Configuration

core_cmi.c
system_stm32fl0xc =

o] me

39
40  The TIM3 is running ac 36 KHz: TIM3 Frequenc

T1M5 counter cLock/ (ARK + 1)

1 24 MHz / 500 = 48 Khz

42 TIM3 Channels ducy cycle = (TIMS_CCR4/ TIM3_ARR)* 100 = variables

3 /

44 /+ Compute the prescaler value */
B lerval (uincie_t)

< 2 7 24000000) - 1: .
@er. [@so..| O Fu.[Oye. < >
Build Output 28
Compiling sTm32FL0%_wwdg.C. .-

compiling core_cm3.c...

compiling system_stm32fiox.c...

Linking...

Program Size: Code=6504 RO-data=320 RW-data=56 ZI-data=1664
"pum-led.axe® - 0 Error(s), O Warning(s).

Simultion L12C2s CAP NUM SCRL OVR RAW

Programmi
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spuntare Reset and Run in modo che, una volta scaricato il codice, si avvii senza
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dover resettare a mano la scheda

CA\Users\Silvio\Desktop\STM ARM\Progetti keil\pwm-led\pwm-led.uvproj - pVisiond -
Fle Edt View Projet Flssn Debug Perpherals Tools SVCS Window Help
L LIEE I EEEELEY E U | @ et VAr(@le o5 &l[@] A
S E & € | W targets MK &=
Proled | maine | ) sm3zrioch 25
=80 Toget 1 Sae metmazEion. -
G5 User 24
rtup_stm32f10x_mc 3
3 mainc :
StePeiph Driver
& S e X 6IDLTim sPef TIM
ise.c X 7IDMOCInicTypeDef TIM OCInictStructure;
10 adc.c & =
stm32f10x_bkp.c Suintl6_t CCRL_Val = 0;
m3210c can.c 10 1nc check=0;
Am3A10c cec.c 11uinc16_c Prescalesvalue = 0; - 5
Am32A10c crec 123nc fade time = OXIFFFE;
stm32f10¢_dac.c 2
m32f10c_dbgmeuc = Debug | Trace Fish Downlond |
< 15 void RCC_Configurazion (void);
Stm32A10c_dma.c 16 void GPIO_Configuration(void); R
Stm3210c edtic = - Logp C EeseFulChe 7 Progam
Stm32f10x flash.c 18 B3 ©Eeesecon [ Veiy Start: [D0000000  Size: [x0800
stm32f10x_fsme.c 19 © DomtErse [V Resetand Run
tm32A10c gpio.c 20 =
Am3A10c2c.c 21 int main(void)
i g 22( Deserpion T DevcoType [ DevicoSee | Addressfange |
Stm32A10 pwr.c =
stm2fl0c rec.c 25 /* System Clocks Configuration */
3210 tec 26 RCC_Configuratien():
Am3A10csdio.c 27
310 spic 28 /+ GPIO Configuration
Stm32f10_tim.c 29 GPIO_Configuration(): St Sae:
stm32f10x usart.c 30
stm32f10x_wwdg.c 31/ F
o s sz gy | _pee |
core.cmic =
3 system stm32f10cc £
36 z
37 and Connectivity line devices and to 24 Ml povda | bypica
39
40 The TIMS is rumning at 36 KHz: TIM3 Freguency
a1 s
42 TIMS Channeld ducy cycle = (TIM3_CCRe/ TIMS_ARR)
e “/
44 /+ Compuce the prescaler value +/
< > 45 PrescalesValue = (uincl6_t) / 23000000) - 1: .
@er.. [@so..| (Fru.. [0y < I T . >
Build Output g

compiling core_cm3.c.

linking...

compiling stm32£10%_wwdg.c...

compiling systam_stm32f10x.c...

Program Size: Code=6504 RO-data=320 Ri-data=s6 ZI-daca=1664

"pim-led.axe® - 0 Error(s), 0 Warning(s).

CAP NUM SCRL OVR RAW

premere Add
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= il 0g P\ \py Luvproj - pVisiond - 8

Fie Gt View Foe Fisn Debuy Perphemls Took SVCS Window Help
1 FH@ x LB es | prRR R @l e o s el[@]

S [ & e 0] 8| rargets M| B

Proied £V} maine | [ stmaarionn | 2=
© 5 Target 1 ade "stma2f10x.n" A
& User
startup._stm3210c me 3
) maine s
StePeriph Driver
3 Stdperiph 6T TIH
misc.c 7 TIM OCInitTypeDef TIM OCInitStructure:
3210 adc.c - =
stm32A10 bkp.c 9uincis_c CCRI_Val = O;
3 stm32F10canc 10 10t chack=0;
stm32A10x_cec.c 11uinci6_c Prescalervalue = O @ Ambimnn b Tt Tt 11
tm32A10c cre.c 12 inc fade vime = OxIFFFE: ortex-M Target Driver Setup
stm32f10¢_dac.c &
void RCC_Configuration (void)s
sm3210c dma.c 16 void GPIO_Configuration(void)
stm32A10c extic o =
3210 flash.c s = 2
i || 3 DmEIE e 2
[ stm3210x gpio.c = (30F 0o Fosh Options Onch Fieh 1 E—
A1 2ec int main(void)
e || B ==
stm32F10x pwr.c =
s3I0 rece 25 /+ System Clocks Configuracion */
stm32A10c rte.c 26 RCC_Configuration():
stm32A10¢sdio.c 27 -
stm32A10cspi.c 28 /* GPIO Configuration */
stm3210x tim.c 29 GPIO Configuration();
amaO e a STH32F 30 Flsh Opt Onchp Flash 16
stm32f10x_wwdg.c 31/t one St .
& o 52 generate ¢ P signalf STM3ZFdsx Rash On-hip Fisth ™
53 cy 1s set to SyscemCoxt
system stm32f10cc =
36 stenCoreCloc o 72 Miz for Low-¢
37 and Connectivicy line devices and to 24 Mi ok Aot Applca
39
20 The TINS 1s running ac 36 Kz: TIMS Frequency = LiM3 counter clock/ (AEK + 1)
a1 = 24 Mz / 500 = 48 Kz
42 TIMS Channeld ducy cycle = (TIM3_CCR4/ TIMS_ARR)* 100 = variablet
3 /
44 /+ Compute the prescaler value */
< > 45 Prescalerval (sinc16_c) 7 24000000) - 1: .
Ber.. [@oo.| 0o [Op7e. | || >
Build Output g

compiling core_cm3.c...
compiling system stm32£10x.c...

Program Size: Code=6504 RO-data=320 Ri-data=36 2I-daca=166%
"pim-led.ax" - 0 Error(s), O Warning(s).
Load "C:\\Users\\Silvio\

keil! Laxen

Simulation L12C2s CAP NUM SCRL OVR RAW

Programmi

width='600" height="'337"

selezionare STM32F10x Med-density Flash ...

File Edt View Projet Flash Debug Periphersls Tools SVCS Window Help

WY YT mERR|

MRe @lecs e

nioad v
Downlosd code to st mermor -
[2) startup_stm32f10x mc ;
6T o
& Sgperoh Drver 7 TIM OCInicTypeDef TDM_OCInitScructure;
< I
@ [B] stm32f10cade.c 9uintl6_t CCRL_Val = 0;
Sm3A10 bhp.c 10inc cnackeo;
Am3210ccan.c 11uinti6_t Prescalervalue
sm32 10 cece 12inc fade cime = OwifErr;
stm32f10_cre.c 13
A0 dace 13 /+ Function Definition +/
o g 15 void 5CC Configuravion woid)
o 16018 GPI0_Gontiguration (void)
8] stm3zf10 edic by
o 1] tm32A10c fash.c by
sm32A10 fame.c 20
stm32f10x_gpio.c 21 int main(void)
stm32f10x_i2c.c 22
stm32f10x iwdg.c =
Stm32f10x_pwr.c =
25 /¢ System Clocks Configuration =/
stm32f10c rec.c 26 RCC_Configuration();
o (8 am32ri0Ce oo e
stm32f10x_sdio.c 28 /* GPIO Configuration */
- (B stm32f10Cspic 29 GPIO_Configuration();
3210 30
@ stm32f10x_usart.c 31 /-
Oy 32 ' TINS Configuration: generate 4 PWM signals with 4 differenc ducy cycless
£5 CMsis 33 The TIM3CLK frequency is set to SystemCoreClock (Hz), to get TIM3 counter
o emie 33 clock at 24 Miz the Prescaler ia compured as follow
em3- 35 - Prescaler = (ITIMSCLK / TIMO councer clock) -
system_stm32f10xc 36 SystemCoreClock is set to 72 for nsity, n » High nsit:
37 and Connectivity line devices and to 24 ¥z for Low-Density Value line and
38 Medium Densicy Value line devices
39
30 The TN is running ac 36 Kiz: TIMS Frequency = TIMS counter clock/ (ARR + 1)
a = 23wz / 500 = 40
42 TINS Channels ducy cyole = (TIMS_CCRe/ TTHS_ARR)= 100 = varisbles
3 s
43 /+ Compute the prescaler value +/
a5 = (uincie o) 7 24000000) - 1;
< > 46 /+ Time base configuration */ .
Eer.. [@o.| O ru 0,7 < >
Build Output L)
Downlosd code o lash memory Simuistion Liscst CaP NUM SCRL OVR R/
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Ed il gioco e fatto ora non vi resta che scaricare il codice nella schda e testare il tutto

Riepilogo

Checklist:
# Libraries + stm32f10x_conf.h
+ Add group -> User, StdPeriph_Driver, CMSIS
®  User - Startup + main.c
«  StdPeriph_Driver -> tutti | file della cartella src
& CMSIS -> core_cm3.c, system_stm32f10x.c
= Target Options:
o CfCH+:
= Define -» STM32F10¥X_MD_ VL, USE_STDPERIPH_DRIVER
* |nclude Paths:
# \root (cartella principale del progetto)
& .. \Libraries\STM32F10x_StdPeriph_Driver\inc
» ..\Libraries\CMSIS\CM3\DeviceSupport\ST\STM32F10x
¥ .\Libraries\CMSIS\CM3\CoreSupport
o Debug:
= 5T-Link Debugger
o Utilities:
=  Target Driver -> ST-Link Debugger
= Settings:
% Resetand run
% Add -> STM32F10x Med-density Flash
* Compile & Start

Immaginesadf.png

Add-on

Questo ¢ il video di quello che dovrebbe fare la il programma sulla STM32 Discovery

GUIDA: INIZIARE CON STM32F100RB E KEIL 27


http://www.electroyou.it/image.php?id=10100
http://www.electroyou.it/image.php?id=10100

ELECTROYOU.IT SILVIO93 dlectro

Flash

mentre questo e l'analisi all'oscilloscopio della variazione del segnale pwm nel pin
PC9

Flash

Spero che questo articolo possa essere di aiuto a qualcuno.
Ovviamente sono ben accetti consigli per il miglioramento della guida, e per la
correzione di eventuali errori. Ringrazio in generale tutta la community di ElectroYou
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per il supporto che offre, ed in particolare a TardoFreak che mi ha aiutato a risolvere
gli ultimi problemi sulle inclusioni.

Un saluto a tutti
Silvio

Estratto da "http://www.electroyou.it/mediawiki/
index.php?title=UsersPages:Silvio93:guida-iniziare-con-stm32f100rb-e-keil"
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