STM32CubelDE + GL Starter Kit
Getting started

1. Co3paHue HOBOro npoekra

B STM32CubelDE File -> New -> STM32 Project

k& STM32CubelDE ~ sun Ju

workspace_1.0.2

File Edit Source Refactor Navigate Search Project Run Window Help

New Shift+Alt+N  » [ Makefile Project with Existing Code -
Open File... [E] C/C++ Project |
4 Open Projects from File System...
Recent Files » = Project...
Close Convert to a C/C++ Project (Adds C/C++ Nature)

&% Source Folder

% Folder

[¢f source File

[8 Header File

[} File From Template

Move @ Class

Rename T Other... Cerl+N

Convert Line Delimiters To 4
Print

i Import...

3 Export...

Properties Alt+Enter

Switch Workspace »

Restart

Exit

B Target Selector Bo Bknagke MCU/MPU Selector Bbibpate STM32F407VG



STM32 Project o

Target Selection
Select STM32 target

MCU/MPU Selector

(MCU/MPU Filters

@ E}l' O Features Block Diagram Docs & Resources [ﬂ Datasheet [ Buy
Part Number Search ™ ; [STM32F407VG
Q High-performance foundation line, ARM Cortex-M4 core with DSP and FPU, 1 I
Mbyte Flash, 168 MHz CPU, ART Accelerator, Ethernet, FSMC
Core > Unit Price for 10kU (US$) : 5.623
Active g

Series > Product is in mass preduction Board: STM32EADISCOVERY LQFPLO0
Line ’ The STM32F405xx and STM32F407xx family is based on the high-performance ARM® Cortex®-M4 32-bit RISC core

operating at a frequency of up to 168 MHz. The Cortex-M4 core features a Floating point unit (FPU) single precision which
package > supports all ARM single-precision data-processing instructions and data types. It also implements a full set of DSP

instructions and a memory protection unit (MPU) which enhances application security.
other ~ The STM32F405xx and STM32F407xx family incorporates high-speed embedded memories (Flash memory up to 1 Mbyte.

un tn 192 Khutec of SRAMY un tn 4 Khutec nf hackiin SRAM and an extencive ranne of anhanced 1/0< and narinherals
Price = 5.623
L
10 =82 .
s MCUs/MPUs List: 1 item Display similar items
(Eeprom = 0 (Bytes) BT O T e M e T e T e T [
- 7r STM32FA0TVG  STM32F407VGTx  Active LQFP100 1024 kBytes 192 kBytes 82 168 MHZ 0.0
Flash = 1024 (kBytes)
P
L
Ram = 192 (kBytes)
L

Freq. = 168 (MHz)
®
@

@ <Back - Cancel Finish

BBecTu nm4a npoekra
STM32 Project o %

Project Setup
Setup STM32 project

Project Name: | gl_starterkit_project|

¥ Use default location

Location: [home/piskun/STM32CubelDE/workspace_1.0.2 Browse...
Options
Targeted Language
e C G+

Targeted Binary Type
* Executable | Static Library

Targeted Project Type
*) STM32Cube Empty

@ <Back Nexk > Cancel




Mpwn co3gaHumn NepBoro NpoekTa Anst MUKPoKoHTponnepa cepum STM32F4 Gynet 3arpyxeH
Firmware Package (HAL, ckpunTbl NMHKepa, cTapTan dannsl 1 T.0. ).

workspace_1.0.2 - Device Configuration Tool - STM32CubelDE
File Edit Navigate Search Project Run Window Help
iN~EHR - |R-idi%~ifgvidi~Fl-wore (1]

I3 Project Explorer 3 8 [ gl_starterkit_project.ioc 52
il

& n
5 7 Pinout & Configuration STM32 Project
[ gl_starterkit_project
Project Setup

Categorie!

I E—
o b Setup STM32 project
System Core >
Analog >
Timers >
Connectivity >
Multimedia >
Security > Download File stm32cube_fw_fa_v1240.zip
96.5 MBytes ] 667.0 MBytes
Computing >
Download and Unzip selected Files
Middlewars > \ |
[ |
Perform Project Creation. Please Wait For Completion’...

Mocne 3aBepLueHns co3gaHmsa HoBoro npoekTa IDE 6yget umeTb cnegyrowmim Bug

X Tool - ST - @ x

File Edit Navigate Search Project Run Window Help

= - R S S R R A S, S quickaccess |1 @ ®(@
[ Project Explorer 33 = B |[0gl_starterkit_project ioc i = a
BES® ~ Pinout & Configuration
= [ gl_starterkit_project Additional Software ~ Pinout
» il Includes
» G5 Drivers
» 8 5rc
¥ (8 Startup System Core
» = inc

[ gl_starterkit_project.ioc Analog L
(s STM32F407VGTX_FLASH.ld

4 STM32F407VGTX_RAM.Id

Timers >

Connectivity

Multimedia >
Security >
Computing

Middleware >

STM32F407VGTx
LQFP100



"maBHoe okHo IDE pasgeneHo Ha gBe 4acTtu:

- Project Explorer (cnesa) - HaBurauus no dannam npoekra

- Device Configuration Tool (cnpaBa) - KOHUrypupoBaHme KOHTponepa - TakTMpoBaHue,
nopTbl BBOAa/BbIBOAA, Nepudepus, onumm KogoreHepauum n T.4.

_1.0.2 - Device Tool - 5T - & =
File Edit Navigate Search Project Run Window Help
Ll R RN-EN R RSN A SEUER TR rov |8 Quickaceess |1 & | G
1) Project Explorer 53 = B || gl starterkit_projectioc = g

= [ gl_starterkit_project
» il Includes
» (5 Drivers
¥ (8 5rc
¥ (8 Startup System Core
b i inc
[ ol_starterkit_project.ioc
(s STM32F407VGTX_FLASH.|d
i STM32F407VGTX_RAM.Id

Analog >

Connectivity
Multimedia
Security >
Computing

Middleware

STM32F407VGTx
LQFP100

2. O630p Device Configuration Tool
[ns Toro, 4tobbl OTKPLITL OKHO Device Configuration Tool HyXHO ABaxAbl KNUKHYTL No canny ¢
pacwmpeHue .ioc




File Edit Navigate Search Project Run Window Help
B ER SvRvBIGitviovi by il

i Project Explorer i3 = B | [ *qgl starterkit project.ioc E:EL
s < Pinout & Configu
~ [ gl_starterkit_project
» #¥ Binaries
» 1 Includes
o . Categories
¥ 2 Drivers
P B Src System Core >
b 2 Startup
b = Debug Analog >
4
& Inc Timers >
I mi gl starterkit project.ioc
| 5TM32F4DWGTK_FLA5H[(] Connectivity >
[ STM32F407VGTX_RAM.Id
Multimedia b
Security b
Computing by
Middleware b

Device Configuration Tool cocTonT 13 4YeTbipex BKNagok:
- Pinout & Configuration - HacTporika nopToB BBOAA/BbIBOAA M nepudepuu;
- Clock Configuration - HacTpoWka TakTMpoBaHus - BbIGOp TakTOBOro reHepaTopa,
HacTpovika PLL, yacToT wuH, nepudepuu;
- Project Manager - MOXHO 3agaTb MMHUManbHbIN pa3mep stack/heap, ncnonssyemyto
Bepcuto Firmware Package, a Takke onuumn kogoreHepauuu.
- Tools - MOXHO NPMBM3NTENBHO paccunTaTb NOTpebeHne Toka KOHTPOEPOM.

2.1 Pinout & Configuration
Mo ymonyaHuio OKHO pasaeneHo Ha ABe YacTu:



- Peripherals Configuration - nepudepus KoHTponnepa, crpynnMpoBaHHas no Kkateropusim
(Categories). Takke MOXHO NEPEKITOYMUTL CMIUCOK Ha OTOBpaXkeHne B and)aBnUTHOM
nopsigke (A->2);

- Pinout view - oTobpaxeHune KoHTpornnepa B BbibpaHHoM koprnyce (LQFP100) co Bcemu
nuHamu (NopTamu BBOAA/BbIBOAA).

_1.0.2 - Device C Tool - 5T! - & =
File Edit Navigate Search Project Run Window Help
g WrRhva @itev Fvld il Seov @ Quick Access

& [ gl starterkit_project.ioc 3

o | B
ola
o B

L= Pinout & Configuration

Q i = K]

System Care >

-a

Analog

Timers

Connactivity >
Multimedia

security

Computing >

Middleware

STM32F407VGTx
LQFP100

Mocne BkntoyeHns/copoca MCU TakTupyetcsa ot BHyTpeHHero RC-reHepatopa (HSI - High
Speed Internal oscillator), KOTOpbIN HE OTNIMYAETCS BbICOKON CTAabUNBbHOCTLIO YacTOThI.
StarterKit nmeeT BHewHWI kBapL Ha 8 MI'L. [Nepekntoynm NCTOYHUK TaKTOBbIX UMMNYSbCOB Ha
HSE (High Speed External oscillator) - BHelH\i kBapLeBblin pe3oHaTop. B Peripherals
Configuration Beibepem System Core -> RCC. o yMOn4aHut0 OKHO HAaCTPOVKun nepudepum
CKpbITO. [INsi TOro, 4Tobbl €ro OTKPbITb, HYXXHO KIMUKHYTb HA BEPTUKANbHYHO NOMOCY-
pasgenutens mexay okHamu Peripherals Configuration un Pinout view nu6o HaxaTtb Ha
TPeyronbHWK Ha TOW e nonoce-pasgenurene



[ gl_starterkit_project.ioc 2

Pinout & Configuration

Addition

al

System Core ~
- PE2
DMA Fem
GPIO Fe=
IWDG
NVIC PES
RCC PE6
v5
WWDG WBAT
Pc1s.
Pc1a.
Analog > PC15..
vss
i >
Timers e
Connect > o
PH1-..
Multimedia >
Pco
Security > F
pc2
Computing >
Pc3
Middleware > VDD
vssa
VREF.
VDDA
PAQ-.
PAL
P2

OKHO HacTpoWnKM BbiGpaHHON Nepudepun BoirMAANUT criegyrowmm o6pa3omM

[ gl_starterkit_project.ioc 52

Pinout & Configuration

RCC Mode and Configuration

High Speed Clock (HSE) ‘Disable V|
System Core v
R Low Speed Clock (LSE) [Disable ~|
DMA [ Master Clock Output 1
GPIO [ Master Clock Output 2
IWDG
NVIC O Audio Clock Input (125_CKIN)
RCC
Vs
WWDG
Analog >
Timers >
Connectivity >
Multimedia >
Security > ~ System Parameters
VDD voltage (V) 3.3V
Computing ? Instruction Cache Enabled
Prefetch Buffer Enabled
Middleware ? Data Cache Enabled
Flash Latency(ws) 0 WS (1 CPU cycle)
~ RCC Parameters
HSI Calibration Value 16
HSE Startup Timout Value (ms)
LSE Startup Timout Value (ms) 5000
~ Power Parameters
Power Regulatror Voltage Scale Power Regulator V...

ol




Bkntoumm TaktnpoBaHue ot HSE. [Inga atoro B Beinagatowiem cnmucke High Speed Clock (HSE)
Bbl6epem Crystal/Ceramic Resonator

[ *gl_starterkit_project.ioc 52

Pinout & Configuration

w Pinout
RCC Mode and Configuration
Categories

v a

High Speed Clock (HSE) [Crystal/Ceramic Resonator ~]
System Core v
Low Speed Clock (LSE) |Disable ~]
DMA [ Master Clock Qutput 1
GPIO [ Master Clock Qutput 2
IWDG
NVIC [ Audio Clock Input (125_CKIN)
WWDG
Analog >

Configuration

. > .
Timers Reset Configuration

Connectivity >

RCC_OSC_IN
Parameter Settings
o RCC_OSC_OUT
Multimedia > Configure the below parameters :
@ o
Security > @ ) [i ]
“ System Parameters
Computing > VDD voltage (V) 3.3V
Instruction Cache Enabled
Middleware > prefetch Buffer Enabled
Data Cache Enabled

Flash Latency

* RCC Parameters

0 WS (1 CPU cycle)

HsI Calibration Value 16
HSE Startup Timout Value (ms) 100
LSE startup Timout Value (ms) 5000

v Power Parameters
Power Regulatror Voltage Scale Power Regulator Voltage Scale 1

MNMocne atnx genctemn B Pinout View nuHbl PHO n PH1 (OSC_IN 1 OSC_OUT cooTBeTCTBEHHO)
cTanv 3eneHbIMn T.e. 3TU NUHbI CTanu 3a4encTBOBaHbI



RCC Mode and Configuration :
High Speed Clock (HSE) |Crysta|,n’Ceram\c Resonator V|

Low Speed Clock (LSE) |D|sable V|

[ Master Clock Output 1
[ Master Clock Output 2
[ Audio Clock Input (125_CKIN)

Configuration

Reset Configuration

® GPIO Settings RCC OSC IN

RCC_OSC_OUT 3

[ show only Modified Pins

|_PinName | _signalonPin__|GPL.|GPL{GPL. [Ma._|user [Modif. |

PHO-0SC_IN RCC_OSC_IN nfa nfa nia nfa
PH1-0SC_OUT  RCC_OSC_OUT nfa nfa nfa nfa D

Hanee Heobxoanmo paspelwmnTb otnagky no SWD (nocnegoBaTtenbHbI OTNa40YHbIN
nHtepdenc). [ina atoro B Peripherals Configuration nepexogum B kateropuio SYS. B

BbinagatoLem cnucke Debug Bbibupaem Serial Wire
[ *gl_starterkit_project.ioc 53

Pinout & Configuration

v Pinout
SYS Mode and Configuration

£} Pinout view System view
Mode

Debug Serial Wire

System Core

System Wake-Up

DMA Timebase Source [SysTick ~]
GPIO
IWDG
NVIC

WWDG

PA13 ISYSJ

Analog >
Configuration

il >
Timers Warning: This IP has no parameters to be configured.
Connectivity > RCC OSC IN [
acc_osc_our [N
Multimedia >

Tak e BngHo, 4to B Pinout View nuHbl PA13 (SWDIO) n PA14 (SWCLK) ctanu
3a1eNCTBOBaHbI

3.1. Clock Configuration
MNoka3biBaeT cxeMy TakTMpoBaHus BbibpaHHoro MCU



Clock Configuration

roject Manager

) Resolve Clock Issues

@ O O

RTC Clock Mux

To RTC (KHz)

16 Ethernet PTP dock (MHz)

HCLK to AHB bus, core,
memory and DMA (MHz}

To Cortex System timer (MHz)

FCLK Cortex clock (MHz)

Main PLL

MCO2 source Mux
A svscwx
(@) ———

-~ PLLI25CLK
O)ft—=

N
MCO1 source Mux

LSI RC
> Ta IWDG (KHz)
32 KHz
HSI RC System Clock Mux
HSI| ™,
®
e Hse APBI Prescaler
1 o]
PLLCLK
PLL Source Mux o]
Enable C55
Input frequency 116 vi{x 192 v 12 ~
HSE m N P
o

APB1 peripheral clocks (MEHz)
APB1 Timer clocks (MHz)

APB2 peripheral clocks (MHz)

APB2 timer clocks (MHz)

=-|.| 48MHz clocks (MHz)

125 source Mux

.

PLLI2S

-
@
_ 125 clocks (MHz)

Tak kak Mbl BKNouunm TaktmposaHue ot HSE, To 6nok HSE ctan akTuBHbIM. HO MCTOYHUKOM
TaKTOBbIX MMNYIbLCOB MO nNpexHemy asnsetca HSI. [ns nepekntoyenns Ha HSE B 6noke PLL
Source Mux Bblbepem HSE (npocTo knunkHyTb Ha “kpyxxo4ek” HanpoTtus HSE)

4-26 MHz

Input frequency

PLL Source Mux

HSE

Main PLL

Kak ynomnHanocsk paHee, Ha StarterKit ctout kBapy Ha 8 MI'y. Ucnpasum Input frequency, T.k.

no ymon4yaHuo ctout 25 My



PLL Source Mux

Input frequency

[ [JHSE

MCU nmeeT 3 WinHbI:
- AHB - Advanced High-performance Bus. Ha aTon wunHe pabotaet aapo (core), DMA,
namsTb

- APB1/APB2 - Advanced Peripheral Bus. Ha aTux wmHax paboTatoT TaumMepbl U No4TH
BCS nepudepus.

MakcumaneHas yactota AHB - 168 MI'L. [Jns NoBbILWEHMS YacTOTbl TAKTOBOIO reHepaTopa

(HSE = 8MI'u) 3agencteyem PLL (Phase-Locked Loop). nst atoro System Clock Mux Bbibepem
PLLCLK.

LS| RC @
- HCLK1
L oo |remwos o - mermor
HSI RC System Clock Mux F 1w To Cor
HSII“\
» = O § -43 FCLK €
n HsE SYSCI (MHz) | AHB Prescaler HCLK (MHz) APB1 Prescaler
T O "'I L 3] 1 v | ag | -
PLLCLK| e e e
PLL Source Mux > (@

Enable C55
Input frequency

i

» 48MHz

Main PLL

125 source Mux

it
O

KpacHble 3Ha4YeHust 4ennTenen 1 4acToT 03HAYatoT, YTO YaCTOThI, MOCe BblOpaHHbIX
KO3(hPULMEHTOB AeNeHUs NONy4mMnmMcb NMbo Hke JoNYyCTUMOro npegena, nmbo Boille.
KoapdhmumeHTbl AeneHnsa MoXHO nogobpaTs Bpy4vHy. A MOXHO 3Ty 3agady nepegatb Clock
Configuration. Tak, Hanpumep, ecrnv Mbl XOTUM Nony4YnTb Yactoty AHB = 168MI U, moxHo B HCLK
BBecTM 168 n HaxaTb Enter. KoadhpmumeHTbl aenexHmsa 6yayt nepecyntaHbl aBTOMaTU4ECKM




Ethernet PTP clock (MHz)

HCLK to AHB bus, core,
mermory and DMA (ME12)
To Cortex System timer (MHz)

FCLK Cortex clock (MHz)

168

APEZ timer clocks (MHz)

168

RTC Clock Mux
HSE l:l HSE RTC | ™
. - LS| RS : “al )
- - ~ To IWDG (KHz)
HsI RC System Clock Mux
HSII“\
=1 3
e HoE SYSCLK (MHZ) | AHB Prascaldt HCLK (MHz) APB1 Prescaler
T Q -| 168 ¢ /1 v 168
PLLCLE| . S
PLL Source Mux - ®
Hsl [ -
™ | EET
Inut fraguancy . b 74 vlelxes v 12 v BETH:
1 ) . ;
! e
Main PLL

| 48MHz clocks (MHz)

HaCTDOI‘/‘IKa TaKTUpPOBaAHUA OKOHYEHA. Tenepb nonpo6yeM BbIMOJTHUTb NMEepBYHO 3aaavy -

nomMmuratTb CBeETOONOO0M.

4. MvraHune cBeTogmoaom
StarterKit nmeet 4 cBeToanoaa:
- PD12 - 3eneHbin;
- PD13 - opaHxeBbIn;
- PD14 - KpacHbIi;
- PD15 - cnHun.

lMomuraem, kK npumMepy, CUHUM cBeToanoaoM. [1rs 3TOro Hy>KHO HacTpouTb NH #15 nopTa
PORTD (PD15). lNepexoanm Ha Bknagky Pinout & Configuration. B Pinout view Hy>XHO HanTu
nuH PD15. [Ins 3TOro MOXHO BOCMNOMb30BaTbCA NOMCcKoM. B okHe noucka Beegem PD15




5Y5

5YS_JTMS-SWDIO

B

QD15 v

Onsa ynpaeneHusa ceetognogom nuH PD15 gomkeH 6bITb HACTPOEH Ha BbixoA. [ns aToro B
Pinout view knukHem Ha PD15 n n3 cnucka Beibepem GPIO_Output



PD13
Reset_State
ADCL_EXTILS
ADC2_EXTILS
ADC3_EXTI1S
FSMC_D1
FSMC_DA1
TIM4_CH4

I GPIG_Output]
_Analog

EVENTOUT
GPIO_EXTI1S

gl sla

om
[anee nepexogum B Peripheral Configuration B kateroputo System Core B pasgen GPIO. B
cnucke nosisunca PD15. Mocne Toro, kak Mbl BblA€NMM 3TOT MWH B CNUCKE, Y HAc NosiBATCA

nons Asst HaCTPOWKN.



[ *gl_starterkit_project.ioc &2

Pinout & Configuration

Additional Software v Pinout

GPIO Mode and Configuration :
Categone; Configuration
System Core hd [ Group By Peripherals
-
DMA
HHin) Search Signals
IWDG
NVIC [ shew enly Modified Pins
v F
v | Pin Name | Signal on Pin |GPIO output ...| GPIO mode |GPIO Pull-upy.. m User Label Modlfled
WWDG PD15S nfa Low Output Push ... No pull-up a... Low
Analog >
Timers >
Connectivity >
Multimedia >
Security >
Computing >
Middleware >

+PD15 Configuration :

GPIO output level |Low V‘
GPIO mode |Output Push pull V‘
GPIO Pull-up/Pull-down |No pull-up and no pull-down V‘
Maximum output speed |Low V‘
User Label [ |

MocmoTpum cxemy Ha STM32F4 Discovery board (Discovery kit with STM32F407VG MCU). Mo
CXemMe CUHWUIA cBeToaMOoA, NOAKMYEHHbIN K PD15, He coaepXXnT noaTsarMeaioLLero pesucropa

LD4
Green f'/
R
LED4  —55rs PD12 R4O 1 2
510
LD3
Orange A
R36
LED} 513 PDI3 R36 1 H 2
650
LD5
Red o4
R41
LEDS 74 PDI4_Ral 1 H 2
650
Blue ’)
R42
LED& [ 7DE PDI5 R42 1 N 2
650 i



https://www.st.com/resource/en/user_manual/dm00039084.pdf

MNMoatomy pexum paboTbl nuHa (GPIO mode) gomxkeH 6bITb push-pull

+PD15 Configuration :

GPIO output level |Low V|
H GPIO mode |Output Push pull V|
GPIO Pull-up/Pull-down |N0 pull-up and no pull-down V|
Maximum output speed |Low V|
User Label | |

OcTanbHbI HACTPONKN MOXHO OCTaBUTbL 6€3 N3MEHEHWI.

Tenepb BCe roToBO And reHepauun koga. [1ns atoro B Device Configuration Tool nepergem Ha
Bkraaky Project Manager B Code Generator 1 noctaBmMm rarnoydky Hanpotus Keep User Code
when re-generating

Project Manager

¢5TM32Cube MCU packages and embedded software packs

(@]
® Copy only the necessary library files

Project
O Add necessary library files as reference in the toolchain project configuratio...

Generated files
[ Generate peripheral initialization as a pair of ".c/.h' files per peripheral

[ Backup previously generated files when re-generating

Keep User Code when re-generating I

Delete previously generated Tiles when not re-generated

¢HAL Settings
‘ [ set all free pins as analog (to optimize the power consumption)

[] Enable Full Assert

Advanced Settings

(Template Settings

Select a template to generate customized code

BN
OcTanbHble HAaCTPOWKM - MO CBOEMY YCMOTPEHWIO.
[ns reHepauun koga nepentn B Project -> Generate Code (Alt+K)



File Edit Navigate Search Project Run Window Help
E ﬁ - v Q - | Open Project [ G- - ﬂ

Close Project
L Project Explorer £2 | G Build Al Ctrlep fioC B

Build Configurations »
Build Project

. Configuration

v [ gl_starterkit_project

b & Binaries guild working Set » «STM32C ube MCU packages and embed:
» &l Includes Clean...

b 2 Drivers (¥ Build Automatically @® Copy only the necessary library file
b (2 Src C/C++ Index O Add necessary library files as refere

b (2 Startup
b = Debug d Generate Code ¢ Generated files
P = Inc - [ Generate peripheral initialization as
- — Properties |
# gl starterkit_project.io ceie [0 Backup previously generated files v
[ STM32F407VGTX_FLASH.ld Keep User Code when re-generating

[ STM32F407VGTX_RAM.ld Delete previously generated files w

JInbo B KOHTEKCTHOM MeHI0 hanna ¢ pacmpeHmem .ioc (gl_starterkit_project.ioc) Beibpatb
Generate Code



File Edit Navigate Search Project Run Window Help

Oyl R Bv&Rv@ ditviy

v~ | B

5 Project Explorer 2@1 =

=

8

~ [ gl_starterkit_project

b #F Binaries

b &l Includes

b 2 Drivers

b (2 Src

b 5 Startup

} = Debug

b = Inc

STM32F407VGTX_FLASH.Id
STM32F407VGTX_RAM.ld

B Project Explorer otkpoem cann Src/main.c

System Core ~

-

DMA

mx gl_starterkit_project.ioc [Code Generation is required] | |

New
Open
Open With
Copy

5 Paste
X Delete
Move...
Rename...
f Import...
1 Export...
& Refresh
© RunAs
4+ Debug As
Profile As
Team
Compare With
n'\r\wl\

[T gl_starterkit_project.ioc &3

Pinout & Configuration

4
Ctrl+C

F2

* v w w w 0

Iy

-

¥ Generate Code =

$ Tun !:?tli-i- Tode Kna[ysm

Properties

Alt+Enter

oject.e

Finished building: gl starterkit project.lis

Harm—none—eabi—obj dump -h -5 gl starterkit p



workspace_1.0.2 - gl_starterkit_project/Src/main.c - STM32CubelDE - 9 %
File Edit Source Refactor Navigate Search Project Run Window Help
ol DR ow BB~~~ v ™5~ vivm Ovar O Quick Access s Bm
L ProjectExplorer 2| £ & Y = B | [dmainc® © B8 | & outline 3 @ Build Targets =g

~ [ gl_starterkit_project EE R o % ©

Aut

» & Binaries u mainh

» il includes # systemClock_Config{void) - vold
" . . 5

» 2 Drivers n d ++ % MX_GPIO_Init(void) : void

v @Src MX_Gi Y )]

» B main.c o SystemClock_Config(void) - void

» (g stm32faxx_hal_msp.c
» 4 stm32faxx_it.c
» @ syscalls.c

© * MX_GPIO_Init(void) : void
@ Error_Handler(void|

/* Infin

* USER A assert_falled(uints_t
» [@ sysmem.c while (1
» [@ system_stm32Faxx.c E
/* USER CODE END WHILE *
» (8 Startup i
» (= Debug 101 * USER CODE BEGIN 3 *
¥ @ inc o2 1
§103 * USER CODE END 3 */
[ gl_starterkit_project.ioc 104 )
i STM32F407VGTX_FLASH.Id 10:
& STM32F407VGTX_RAM.Id 1669 y
. 10 k Contiguration
108
109 /
110+ void SystemClock_Config(void)
111
112 RCC OscInitTypeDef RCC OscInitStruct = {6);
113 RCC ClkInitTypeDef RCC_ClKInitStruct = {0}
114
115 /** Configure the main internal regulator output voltage
116+
117 HAL RCC_PWR_CLK_ENABLE();
118 HAL_PWR_VOLTAGESCALING CONFIG(PWR_ REGULATOR VOLTAGE SCALE1);
119= ** Initializes the CPU, AHB and APB busses clocks
120 o/
121 RCC_OscInitStruct.OscillatorType = RCC_OSCILLATORTYPE HSE;
[¢] Problems 52 i Tasks © Console [ Properties 3 ¥ = 0 | g bulldAnalyzer 13 s Static Stack Analyzer @ v =n
Oitems gl_starterkit_project.elf - /gi_starterkit_project/Debug - Jul 22, 2019 4:03:16 AM
Description Resource path Location Type
Memory Reglons Memory Detalls
Region Start address End address Size Free used Usage (%)
WICCMRAM 010000000 0x10010000 64KB 64KB o8 0.00%
= RAM 0x20000000 0x20020000 128KB 126.45KB 1.55KB 1.21%
WSFLASH 008000000 Ox08100000 1024K8. 101838K8  5.62KB 0.55%

4 /gi_starterkit_project/Src/main.c

&

MHunumnanusauma PD15 seinonHsaeTca B dyHKUmm static void MX_GPIO_Init(void)
[€] main.c 22 | [a main.h [n] skm32F4xx_hal confh [£] skm32F4xx_hal m

146 }

147

14ge f*#

149 # @brief GPIO Initialization Function
158 * @param None

151  * @retval None

152 *f

53=static void MX_GPIO_Init/(void)

54 {

55 GPIO InitTypeDef GPIO InitStruct = {0};

57 /* GPIO Ports Clock Enable #/
58 HAL RCC GPIOH CLK ENABLE();

59 HAL RCC_GPTOD CLK ENABLE();

60 HAL RCC_GPIOA CLK ENABLE();

62 /*Configure GPIO pin Output Level #*/
63  HAL GPIO WritePin(GPIOD, GPIO PIN 15, GPIO PIN RESET);

65 /*Configure GPIO pin : PD15 */

66 GPIO InitStruct.Pin = GPIO PIN 15;

67 GPI0O InitStruct.Mode = GPIO MODE_OUTPUT PP;
68 GPIO InitStruct.Pull = GPIO NOPULL;

69  GPIO InitStruct.Speed = GPIO SPEED FREQ LOW;
708 HAL GPIO Init(GPIOD, &GPIO InitStruct);

Tenepb B umkne while go6asum kog 4ns MMraHusi CBETOANOL0M



/* Initialize all configured peripherals #*/
MX GPIO Init();
/* USER CODE BEGIN 2 */

/* USER CODE END 2 */

/* Infinite loop */

/* USER CODE BEGIN WHILE #*/
while (1)

{

/* Toggle PD15 output state #*/
HAL GPIO TogglePin(GPIOD, GPIO PIN 15);
HAL Delay(500);

T USCR LUUE END WHILE 7

/* USER CODE BEGIN 3 */

}
/* USER CODE END 3 */

HAL_GPIO_TogglePin(GPIOD, GPIO_PIN_15);
HAL_Delay(500);

BAXHO: onsa Toro, 4yTo6bl HANMCAHHbLIN KO COXPaHANCA Nocre rnepereHepauun Koga, oH
OOJKeH HaxoguTcsa MeXxay NoJo6HLIMU KOMEHTapUAMMU
/* USER CODE BEGIN 2 */

I* USER CODE END 2 */

Cobupaem npoekT (Project -> Build Project). Ecnun npoekt cobpancs ycnewHo, To B Console
AOMKeH ObITb CneayLwmii BbiBOA

[ outputs | B Console 52

CDT Global Bmld Console
arm-none-eapl-gcc “../UFLVErs/SIM3ZF4xXX_HAL UFLVEr/Src/STM3ZT4XX_Nal_exTl.c" -MCPU=COrTex-m4 -STa=gnuil -g3 -Uut

arm- none—eabl—gcc "..fDrlvers,’STH32F4xx _HAL Driver/Src/stm32f4xx_hal_flash.c” mcpu=c0rtex—m4 -std=gnull -g3 -DI
arm-none-eabi-gcc "../Drivers/STM32F4xx_HAL Driver/Src/stm32f4xx_hal_flash ex.c” mcpu =cortex-m4 -std=gnull -g3
arm-none-eabi-gcc "../Drivers/STM32F4xx_HAL Driver/Src/stm32f4xx_hal_flash_ramfunc.c" -mcpu=cortex-m4 -std=gnul!
arm-none-eabi-gcc "../Drivers/STM32F4xx_HAL Driver/Src/stm32f4xx_hal_gpio.c" -mcpu=cortex-m4 -std=gnull -g3 -DU¢
arm-none-eabi-gcc "../Drivers/STM32F4xx_HAL Driver/Src/stm32f4xx_hal_pwr.c" -mcpu=cortex-m4 -std=gnull -g3 -DUSE
arm-none-eabli-gcc "../Drivers/STM32F4xx_HAL Driver/Src/stm32f4xx_hal_pwr_ex.c" -mcpu=cortex-m4 -std=gnull -g3 -[
arm-none-eabi-gcc "../Drivers/STM32F4xx HAL Driver/Src/stm32f4xx_hal rcc.c" mcpu:cnrtex—m4 -std=gnull -g3 -DUSE
arm-none-eabli-gcc "../Drivers/STM32F4xx HAL Driver/Src/stm32f4xx hal rcc ex.c" -mcpu=cortex-m4 -std=gnull -g3 -[
arm-none-eabi-gcc "../Drivers/STM32F4xx HAL Driver/Src/stm32f4xx hal tim.c" mcpu cortex-m4 -std=gnull -g3 -DUSE
arm-none-eabi-gcc " .,’Drlvers,fSTI"'I32F4xx HAL Driver/Src/stm32f4xx hal tim ex.c" -mcpu=cortex-m4 -std=gnull -g3 -[

_ _ i_nrc -n "nl ctarterkit project o1f" @"ohiectg Jlict™ mrnlmmmgme/plskunjsmachbeI[]E,
Finished building target: gl starterkit project.elf

arm-none-eabi-objdump -h -S gl _starterkit project.elf > "gl_starterkit project.list”
arm-none-eabi-size gl _starterkit project.elf

text data bss dec hex filename

5736 20 1572 7328 lca® gl _starterkit_project.elf
Finished building: default.size.stdout

Finished building: gl_starterkit project.list

04:03:16 Build Finished. © errors, @ warnings. (took 55.116ms)

Cospgagnm oTnagoyHyto KoHdurypaumto. [1ns atoro nepergem B Run -> Debug
Configurations...



B oTkpbiBLIEMCA OKHE BbIOpaTh STM32 MCU Debugging n Haxatb New launch configuration

Create, manage, and run configurations

Gy e B 3~
type filter text
[Elc/C++ Application

fE]c/c++ Attach to Application
[Elc/C++ Postmortem Debugger

[E]c/C++ Remote Application
[©]GDB Hardware Debugging
& Launch Group

ImE STM32 MCU Debugging

Configur
[} -Pres
[ - Pres
Lo -Pres

= - Pres

;v - Pres

4

- Edit
-Sele
vl -Sele
[r| -Sele

OTnagoyHas KoHUrypaums fomkHa ObiTb HAaCTPOeHa aBTOMaTUYECKN

Bknagka Main
Debug Configurations

Create, manage, and run configurations

OFeRX B~ Name: gl_starterkit_project Debug

type filter text Main| %% Debugger | Startup | §~ Source| [ Common

[Elc/c++ Application c/c++ Application:
[E]c/c++ Attach to Application

Debug/gl_starterkit_project.elf
[E]c/C++ Postmortem Debugger

[E]c/c++ Remote Application Project:
[£]1GDB Hardware Debugging gl_starterkit_project
@ Launch Group

Build (if required) before launching
& Launch Group (Deprecated)

+ [[}sTM32 MCU Debugging

e gl_starterkit_project Debug

Build Configuration: | Select Automatically

Enable auto build
® Use workspace settings

Filter matched 9 of 9 items

@

Bknagka Debugger

Search Project...

Disable auto build
Configure Workspace Settings...

Close

Browse...

Browse...



Debug Configurations

Create, manage, and run configurations

CEeBX B3~

B

type filter text

[elc/c++ Application
[El¢/C++ Attach to Application
[E]c/C++ Postmortem Debugger
[E]c/c++Remote Application
[]GDB Hardware Debugging
& Launch Group
B Launch Group (Deprecated)
~ [[1STM32 MCU Debugging
DE g|_skarterki

oject Debug

Filter matched 9 of 9items

Name: gl_starterkit_project Debug

Main |35 Debugger | startup| & source| 3 common

Debug probe = ST-LINK (ST-LINK GDB server)

GDB Connection Settings

) Autostart local GDB server Host name or IP address

Connect to remote GDB server Port number
GDB Server Command Line Options
Interface
* SWD JTAG || Use specific STLINKS/N

Serial Wire Viewer (SWV)
| |Enable
Clock Settings

Core Clock: | 16.0 MHz

SWO Clock: | 2000 v |kHz

Port number: | 61235
+ Wait for sync packet
Misc
[+ verify Flash download
|+ Enable live expressions

| |Logto File:

|| External Loader:

| Enable shared ST-LINK

localhost

61234

/home/piskun/STM32CubelDE/workspace_1.0.2/gl_starterkit_project/Debug/st-link_gdbs

h Scan

Browse...

A Scan

Revert Apply

@

Bknagka Startup




Debug ConFigurations

Create, manage, and run configurations

[0 [F %o kS Name: gl_starterkit_project Debug
type filter text Main | %% Debugger | Startup | %~ Source| [ Common
E]c/c++ Application Initialization Commands

[Elc/c++ Attach to Application
[E]¢/C++ Postmortem Debugger
[E]c/c++ Remote Application
[£1GDB Hardware Debugging
2 Launch Group
 Launch Group (Deprecated)

~ [[£STM32 MCU Debugging

|mE gl_starterkit_project Debug Use file:

Image offset (hex):

Load Image and Symbols
+ Load image

* Use project binary: gl_starterkit_project.elf

+ Load symbols
* Use project binary: gl_starterkit_project.elf
Use file:

Symbols offset (hex):

Runtime Options

Set program counter at (hex):

¥ Set breakpoint at: main
v/ Resume

Run Commands

Filter matched 9 of 9 items

@

HaxaTb kHonky Debug.

Revert

Close

System

ystem

Mocne cTapTa O0TNagoYHoOM ceccun BbiNONTHEHUE NporpaMMbl 6yaeT OCTaHOBMNEHO B Havare

dyHKuMM main().



workspace_1.0.2 - g_starterklt_project/Src/main.c - STM32CubelDE - o x
File Edit Source Refactor Navigate Search Project Run Window Help
o~ s W B LI b & . - i} E & @%
1 Debug 52 ¢ Project Explorer < # ¥ = B @mainc [ glstarterkit_project Debug.cfg = B w-varia B % Brea I Expr B Modu fLive msSFRs = D

- [Hol_starterkit_praject Debug [STM32 MCU Debugging]
- iR gl_starterkit_project.elf [cores: 0]
~ # Thread #1 [main] 1 [core: 0] (Suspended : Breakpoint)
— main{) at main.c:76 0xB000F12 7 56°int main(void)
i fopt/st/stm32cubeide_1.0.2/plugins/com.st.stm3zcube.ide . .
#] ST-LINK (ST-LINK GDB server)

5| 76 (AL TALT()3
SystenClock_Configl):
MX_GPIO_Init(};

while (1)

B console !1!f Registers (2] Problems () Executables & Debugger Console 32 | [J Memory B ELEBE~ =0

ol_starterkit_project Debug [STM32 MCU Debugging] /opt/st/stm32cubeide_1.0.2/plugins/com.st.stm32cube.ide. mcu.externaltools. gnu-tools-for-stm32.7-2016-q2-update.linux64_1.0.0.201904181610/tools/
< tware/gdb/documentation/>,

P
608001618 in

Temporary breakpoint 1, main () at ../Sre/main.c:76
76 HAL_Init();
(adb)

F6/F5 - nowaroBoe BbINOSIHEHME NPOrpamMMbl;
F8 - npogomkunTb BbiNonHeHue. BeinonHeHne ByaeT ocTaHOBNEHO Ha ToYke ocTaHoBa NMbo npu

HaXxaTuu KHorku “naysa” (Suspend).

5. MuraHue cBeToanMoaoMm, UCNonb3ys Tanmep
HecmoTpsa Ha To, YTO B npegblayLiemM npumMepe Mbl CMOrfM NOMUraTb CBETOANOO0M, B HALLEN
nporpaMmmMme ecTb CyLLeCTBEHHbIN HEAOCTATOK - Bnokupyowas 3agepxka. [Anga Toro, 4tobbl
yacToTa MuUraHus ceetogmoga 6oina pasnvyuuma rnasy, B npeablayLwem npuMmepe Mol 4ob6asunm
3agepxky B 500 Mc nocne kaxaon CMeHbl COCTosAHUSA Bbixoga PD15:

HAL_Delay(500);
Ecnu Mbl nocmoTpum Ha peanusauuio pyHkumm _ weak void HAL_Delay(uint32_t Delay) mbl
YBUAMM, YTO OHa ABNSAETCA GrOKMpYoLLEN:



-

¢ main.c [ gl starterkit_project.ioc [c] stm32F4xx_hal.c &3

Joos

367 * @rief This function provides minimum delay (in milliseconds) based
368 * on variable incremented.

369 * @note In the default implementation , SysTick timer is the source of
378 ¥ It is used to generate interrupts at regular time intervals whe
371 * is incremented.

372 * @note This function is declared as weak to be overwritten in case o
373 ¥ implementations in user file.

374 * @param Delay specifies the delay time length, in milliseconds.
375 * @retval None

37 >

774 weak void HAL_Delay(uint32 t Delay]|
378 {
37 uint32 t tickstart = HAL GetTick();
380 uint32 t wait = Delay;

382 /* Add a freg to guarantee minimum wait */
383 | if (wait < HAL MAX DELAY)

384 {

385 wait += (uint32 t)(uwTickFreq);

386 }

388 while( (HAL GetTick() - tickstart) < wait)
389 {
390 1
391 1}
392
Bce 500 mc KOHTpornep TOMNbKO NPOBEPSET YCIIOBUE B LUKNE:

while((HAL_GetTick() - tickstart) < wait)

{
}

Wcnpasum ato. Caenaem Tak, 4tobbl cocTosiHne nuHa PD15 meHsanock B npepbiBaHUA
Tanmepa. Bce octanbHoe Bpems KOHTponnep MoxeT OblTb 3aHAT ApyrMMu Aenamu.

[na Hawewn 3agayn BNnonHe NoAoOMAET caMbli NPOCTOM Tanmep - general-purpose timer - K
npumepy, TIM10. [Ina Hayana HY>XHO onpefenuTb K Kakon WwnHe nogkniodeH TIM10. [nga aTtoro
oTkpoeMm datasheet (nmeHHO datasheet, a He reference manual), pasgen Device overview,
STM32F40xxx block diagram



140 AF EXT IT. WKUP

of7:0
CMD, CK as AF

SDIO / MMC

FIFO

4 compl. channals (TIM1_CH1[1:4]M,
4 channals (TIM1_CH1[1:4]ETR,
BKIN as AF

4 compl. channals (TIM1_CH1[1:4]M,
4 channels (TIM1_CH1[1:4]ETR,
BEIM as AF

<~
<~
TIM1 / PWM 160 [<=>
<

TIM8 / PWM

2 channals as AF

1 channal as AF

1 channel as AF

APBEZ 84 MHz

RX, TX, CK,
CTS, RTS as AF
RX, TX, CK,
CTS, RTS as AF
MOSI, MISO,
SCK, NSS as AF

VDDREF_ADC Temperature sensor |

B analog inputs common

to the 3 ADCs ADCA1
o e 2 ADC2 IF | <=
ADC3

B analag inputs for ADC3

N3 gnarpammbl BUAHO, 4To TIM10 nogkntoveH K wuHe APB2. MNMepengem Ha Bknagky Clock
Configuration B8 STM32CubelDE. YacTtoTa wuHel APB2 = 84 MI'L, HO YyacToTa TakTUpOBaHUS
TanmMepoB LWnHbI APB2 elle yMHOXaeTcs Ha 2, N03TOMy Tanmepbl 3TOW WnHbI ByayT paboTtaTb
Ha yacTtoTe 168 MI'y,



AHE Prescaler HCLE (MHz)

APB1 Prescaler

s

168
168 MHz max

'-|f1 V'—

APB2 Prescaler

]

» 168

» 168

168

» 168

42

X2 —» 8a
PCLEZ2

84 MHz max 84

s x2 |» 168

o o |

Ethernet PTP clock {MHz)

HCLK to AHB bus, core,
memory and DMA {MHz)

To Cortex System timer (MHz)

FCLK Cortex clock (MHz)

APB1 peripheral clocks (MHz)

APB1 Timer clocks (MHz)

APB2 peripheral clocks (MHz)

PB2 timer clocks (MHz)

48MHz clocks (MHz)

Monyyaem, 4to oamH Tuk TIM10 = 1/168000000 Ny = 0.00000000595 ¢ = 0.00595 mkc. Mbl
XOTUM, 4YTOObI NMMH PD15 meHan cocTosiHne kaxable 500 mc. HeT HeobxoammocTu, YToObl
TIM10 paboTan Ha Takon 6onbLuon YacToTe. K ToMy e, Mbl NOKa HE UCNOMNb3yeM HUKaKyHo
nepudeputo, NOAKIMIOYEHHYIO K WnHe APB2. [M03ToMy Mbl MOXEM YMEHbLUUTL YacToTy APB2
yBENUYMB 3Ha4YeHne aenutens (prescaler) ToN WWHbI. YCTaHOBUM MakCUMasibHO BO3MOXHbIV

penuvrtens = 16

Ethernet PTP clock (MHz)

HCLK to AHB bus, core,
memory and DMA (MHz)

To Cortex System timer (MHz)

FCLK Cortex clock (MHz)

APB1 peripheral clocks (MHz)

APB1 Timer clocks (MHz)

. 168
> 168
f1 W 168
™ 168
AHB Prescaler HCLE (MHz) APB1 Prescaler
PCLEL
A o H s -
42 MHz max
168 MHz max
. X 2 84
APB2Z Prescaler
PCLEZ
16
l / : 84 MHz ma-x- 10.5

APB2 peripheral clocks (MHz)

=

X2

~t 21 rPBZ timer clocks (MHz)

48MHz clocks (MHz)

Tenepb TIM10 6ygeT paboTtatb Ha YacTtote 21 MIu. CnegoBaTtenbHo, oauH TMK TIM10 =
1/21000000 Ny = 0.0000000476 c = 0.0476 mKc.



Mepengem Ha Bknagky Pinout & Configurations. B Categories -> Timers Bbibepem TIM10

{Iﬂ main.c |0 *gl starterkit_project.ioc E@W [€] stm32F4xx_hal.c

Pinout & Configuration Clock Configuration Project M3

Additional Software v Pinout

TIM10 Mode and Configuration :
Categories

O Activated

System Core >

f__"'.‘ﬁ'"."".‘e-'i|:] sable |

Analog > [ One Pulse Mode

FUrse

Timers hd

RTC
TIM1
TIMZ
TIM3
TiM4
TIMS
TIMG
TIM7
TIMSE

TIM1O

TIM12
TIM13

TIM14 Configuration

HacTtpoum TIM10 cneaytowmm obpasom



[ main.c |[I *qgl_starterkit project.ioc 5 | [g stm32f4xx_hal.c

Pinout & Configuration le figuration
Additional Software v Pinout
Ql e | & TIM10 Mode and Configuration ;
Categories
Activated
System Core » I
Channell |Disable V|
Analog » [] One Pulse Mode
Timers hd
RTC
TIM1
TIM2
TIM3
TIM4
TIMS
TIMB
TIM7
TIM&
TIMS
" TIM10
TIM11
TIM12
TIM13
TIM14 Configuration
Reset Configuration
Connectivity » @ Parameter Settings | @ User Constants | @ NVIC Settings
Configure the below parameters : |
Multimedia »
ofeciiciim ] ©  © )
Security > “ Counter Settings
| prescaler (PSC - 16 bits value) 21000 |
Computing b Counter Mode Up
I Counter Period (AutoReload Register - 16 bits value ) 500 I
Middleware » nternal Clock Division (CKD) No Division
auto-reload preload Disable

Mbi 3aganu genutens Prescaler (PSC) = 21000. Takum obpasom, TIM10 6yaet paboTath Ha
yactoTte: 21000000 Ny / 21000 (PSC) = 1000 Nu. 310 3HaAuuT, 4TO cHeTHMK Tanmepa TIM10
(pernctp TIM_CNT) 6yaet nHkpemeHTupoBatbca ¢ yactoton 1000 My T.e. Kaxayro 1/1000 Ny =
0.001 ¢ =1 mc.

Counter Period (AutoReload Register) = 500. 3To 3HauuT, 4TO Tanmep ByaeT
WHKpemeHTupoBaTtb cBom cHeTyuk (TIM_CNT) noka He gocTturHet 3HadveHus 500. Mocne aToro
TariMep nepesanyctuTca U HayHeT cyeT ¢ 0. T.k Taimep UHKpeMeHTUpyeTca Kaxayto 1 mc, To
TIM_CNT gocturHet 3HadyeHus 500 yepes: 1 mc * 500 = 500 mc.

Tenepb paspewnm npepbiBaHne ot TIM10. [nsa atoro nepengem Bo Bknagky NVIC Settings n
paspewmnm Update Interrupt. T.e. MNpepbiBaHne byaeTt cpabaTtbiBaTh KaXxabln pas, koraa
3HayeHue B pernctpe TIM_CNT 6ygeTt CTaHOBUTLCS paBHbIM 3HaAYeHMIO B pernctpe AutoReload
(ARR) T.e. yepes kaxable 500 mc.



[¢ main.c  |[I gl _starterkit_project.ioc 2@} [ stm32Faxx_hal.c

Pinout & Configuration g guration

Additional Software v Pinout

TIM10 Mode and Configuration

Activated

System Core >

Channell |Disable V|

Analog > ] one Pulse Mode

Timers A

RTC
TiM1
TIM2
TIM3
TIM4
TIMS
TIMGE
TIM7
TIM8
TIMS
TIM11
TIM12
TIM13

TIM14 Configuration

Reset Configuration
Connectivity > @ Paramet gs | @ User Constants EENVIC Setfings

NVIC Interrupt Table
TIM1 update interrupt and TIM10 global interrupt

Preemption Prio...|Sub Priority
0

Multimedia be

R .

MepereHepupyem KoA.
OTkpoem harn main.c. ¥ Hac nosiBunacb (oyHKUMA nHumanmsaumm Tanmvepa TIM10



156
1516 /**
152
153
154
155

[ main.c E:@Wl:ﬂ gl starterkit project.ioc [ sktm32Faxx_it.c [l stm32F4xx_hal _tim.c

* @brief TIM1® Initialization Function
* @param None
* @retval None

*/

{

¥ static void MX TIM1@ Init(void)

/* USER CODE BEGIN TIM1® Init © */
/* USER CODE END TIM1© Init © */
/* USER CODE BEGIN TIM1® Init 1 */

/* USER CODE END TIM1@ Init 1 */|
htimle.
htim1e.
htimie.
htimie.
htimie.
htimie. §
if (HAL TIM Base Init(&htiml@) != HAL OK)

{
}

Error Handler();
/* USER CODE BEGIN TIM1® Init 2 */

/* USER CODE END TIM1@ Init 2 */

Instance = TIM1G;

Init.Prescaler = 210688;

Init.CounterMode = TIM COUNTERMODE UP;

Init.Period = 580;

Init.ClockDivision = TIM CLOCKDIVISION DIV1;
Init.AutoReloadPreload = TIM AUTORELOAD PRELOAD DISABLE;

M BbI30B aTON (PyHKLMM 13 int main(void)



[€] main.c 22 ‘m gl starterkit project.ioc [ skm32F4xx_it.c [g] skm32F4xx_hal tim.c [8] startup_

bb * [@retvalL 1Nt
67 *f

68=1int main(void)

69 {

7@ /* USER CODE BEGIN 1 #/

72 /* USER CODE END 1 */

75 /% MCU Configuration----------cemmmmmmrm oo */

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

80 /* USER CODE BEGIN Init */
82 /* USER CODE END Init */

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

a7 /* USER CODE BEGIN SysInit */
89 /* USER CODE END SysInit */
91 /* Initialize all configured peripherals */

q2 - _Tni‘i’f'l .
93 | MX_TIM1® Init();
94 : N 2 */

96 /* USER CODE END 2 =/

98 /* Infinite loop */

99 /* USER CODE BEGIN WHILE */

86 while (1)

g1 {

82 /* Toggle PD15 output state */

03 HAL GPIO TogglePin(GPIOD, GPIO PIN 15);
04 HAL Delay(508);

g5 /* USER CODE END WHILE */

er /* USER CODE BEGIN 3 */
B8 }
09 /* USER CODE END 3 =/

Tenepb nepeHeceM BbI30B M3MEHeHNs1 cocTosiHuA PD15 n3 yukna while B 06pabotumk
npepbiBaHms void TIM1_UP_TIM10_IRQHandler(void) B dhanne stm32f4xx_it.c. Takke yganmm
GrokvpyroLLyto 3agepxKy u3 umkna while. Takum o6pasom Haw rnaeHbIn Umkn while octancs
nycTbIM.
Mocne nHnynanusauumn TIM10 (T.e. nocne BbizoBa yHKUMM MX_TIM10_Init()) 3anyctum TIM10
C paspeLUeHHbIM NpepbiBaHNEM

HAL_TIM_Base_Start_IT(&htim10);



-

[ main.c %Wm gl _starterkit project.ioc [€] skm32F4xx_it.c [ stm32F4xx_hal tim.c [8] startup_

66 ¥ éretual int

67
65=1int main(void)

70 /* USER CODE BEGIN 1 */

72 /* USER CODE END 1 */

75 /* MCU Configuration----------------mmmommmmmmo e */

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

80  /* USER CODE BEGIN Init */
82  /* USER CODE END Init */

84 /¥ Configure the system clock #*/
85 systemClock Config();

87 /* USER CODE BEGIN SysInit */
89 /* USER CODE END SysInit */

a1 /* Initialize all configured peripherals */
92 MX GPIO Init();

93 MX TIM1@ Init();

g4 L JICER CONE _BECTH 2 &/

95 | HAL TIM Base Start IT(&htimle);

96 i UL LWULL LY o i

98 /¥ Infinite loop */

a9 /* USER CODE BEGIMN WHILE */
a6 while (1)

a1 {

a2 /* USER CODE END WHILE */

a4 /* USER CODE BEGIN 3 */
@5 }
06 /* USER CODE END 3 */




¢ main.c  [H gl starterkit_project.ioc [ sEm32F4xx_it.c 2

168 */

169=void PendSV_Handler(void)

178 {

171 /* USER CODE BEGIN PendSV IRQn 8 */
172

173 /* USER CODE END PendsSV _IRQn @ #*/
174 /* USER CODE BEGIN PendSV IRQn 1 */

175

176 /* USER CODE END PendSV IRQn 1 #/
177 }

178

1792 j*#*

180 * @brief This function handles System tick timer.
181 *f

182=void SysTick Handler(void)

183 {

184 /* USER CODE BEGIN SysTick IRQn @ */
185

186 /* USER CODE END SysTick IRQn 8 */
187 HAL IncTicki);
188 /* USER CODE BEGIN SysTick IRQn 1 */

189

198 /* USER CODE END SysTick IRQn 1 */

191 }

192
1g}ﬂf##**###**###**##**###**##***##***##**##***##***##**##***##***##***##**##***##*g
194 /* STM32F4xx Peripheral Interrupt Handlers */
195 /* Add here the Interrupt Handlers for the used peripherals. */
196 /* For the available peripheral interrupt handler names, */
197 /* please refer to the startup file (startup stm32f4xx.s). *f

198 H##############################################################################ﬁ

199

2002 f¥=*

201 *# @brief This function handles TIM1 update interrupt and TIM1® global interrupt.
282 */

203=void TIM1L UP TIM10 IRQHandler(void)

285 /% USER CODE BEGIN TIM1 UP TIM1® IRQn @ */
2086 = -

207 | HAL GPIO TogglePin(GPIOD, GPIO PIN 15);]
208 T CUUC CND TIMI 0P TIMio Iran

209 HAL TIM IRQHandler(&htimle);

210 /* USER CODE BEGIN TIM1 UP TIM1® IRQnm 1 */

212 /* USER CODE END TIM1 UP TIMle IRQn 1 #/

Cobupaem NpoekT n 3anyckaem nog OTnaakon

TODO: ADC



