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STM32H750B-DK Discovery razvojni sistem . del

*Arm® Cortex® core-based microcontroller with 128 Kbytes
(STM32H750XBH6) of Flash memory and 1 Mbyte of RAM, in
TFBGA240+25 package

*4.3” RGB interface LCD with touch panel connector
*Ethernet compliant with IEEE-802.3-2002, and POE
*USB OTG FS with Micro-AB connector
*SAl audio codec
*One ST-MEMS digital microphone
*2 x 512-Mbit Quad-SPI NOR Flash memory
*128-Mbit SDRAM
*4-Gbyte on-board eMMC
*1 user and reset push-button
*Fanout daughterboard
*2 x FDCANs
*Board connectors:
 USB FS Micro-AB connectors
e  ST-LINK Micro-B USB connector
* USB power Micro-B connector
* Ethernet RJ45
» Stereo headset jack including analog microphone input
* Audio header for external speakers
* Arduino™ Uno V3 expansion connectors
 STMod+

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
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Delo na STM32H7 razvojnem sistemu
Prikljucitev :
» Mikro USB priklop na daljsi stranici (nad LCD, sredniji

|. del

')

Poseben zacetni projekt (github) in info za STM32H7 (e-ucilnica):
 dodajanje vsebine (Main.s):

E CubelDEWorkspace - stm32h7-asm/Core/Src/Main.s - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run Window Help,

il g | ® > § v @i | | Erefr GOy @Iy RHET eI
5 Project Explorer % S5 Y 70 @Mains % 8 startu / stm32h750xbhx.s
~ 1 CubelDE_Workspace 12

O stm32f4-asm-gemu
= Delo
= ARM9Template

L3/ /7000TTELTIII AT T TR AT I T TP IR LTI PR R
14 // Definitions

IS//ILEEEEITTTTI LI LT P I TE LRI T E LA LTI LI TP EI L LR R T I L E i
16 // Definitions section. Define all the registers and

IE stm32f4-asm (in STM32AsmTemplate) 17// constants here for code readability.

- . 18
= ARM9Template.
emplate.zip 19// Constants
[E Node_V4 (in node_v4) S

v 2 Sluzba 21

I CAN_IEX Module w_SEEIRE 7GRl cEEEen STM32H750B-DK Discovery kit with STM32H750X8 MCU

v = ORLab-STM32H7 gi -data
* [ stm3zh7-asm 25 .align @ | QRLab-STM32H7 - GitHub repozitorij
# Binaries 26
il Includes 27STEV1: .word @x18  // 32-bitna spr. B User Manual Discovery kit stm32h750xb Uploaded 11/11/22, 10.15
v & Core 28STEV2: .word ©x4e // 32-bitna spr.
. 29VSOTA: .word 2] // 32-bitna spr.
& sre 38 . B Datasheet_stm32h750xb Uploaded 11/11/22, 10.16
[8 Main.s §31
v & Startup 32// Start of text section ﬁ Reference Manual rm0433-stm32h750xb Uploaded 11/11/22, 10.17
18 startup_stm32h750xbhx.s 33 Jtext
& Debug B . ) = Programming_Manual_pm0253-stm32h750xb Uploaded 11/11/22, 10.17
= out 35 .type main, %function
) 36 .global main ﬁ
L& makefile 37 Errata_es0396-stm32h750xb Uploaded 11/11/22, 10.19
= README.md 38 .align
E STM32H750X.svd 39main
N % STM32H750XBHX_FLASH.Id Z‘? ig" "23 =S;EV1 M{/VNE;!O" od STE‘I’l -> "96 .
& STM32HT50XBHX RAM.Id ps rril, [re] sebina iz naslova v r >
& READMEmd 43 ldr re, =STEV2 // Naslov od STEVL -> r@
v = RALab-STM32H7 44 ldr r2, [re] // Vsebina iz naslova v r@ -> r2
[ stm32h7-asm_RA_LED 45
= READMEmd 2? add r3,ri,r2 // rl +r2 ->r3
[T STM32_USB _Key_AdvDebug a8 ldr r@, =VSOTA // Naslov od STEV1 -> re
[ STM32_USB _Key FreeRTOS_AdvDebug 49 str r3,[re] // iz registra r3 -»> na naslov v re
= STM32Cubel DE_Adv_Debug 50
1= STM32F4_Discovery_VIN_Projects 51__end: b __end
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Delo na STM32H7 razvojnem sistemu | del

Prikljucitev : s
» Mikro USB priklop na daljsi stranici (nad LCD, srednji !!!) P ——

Poseben zacetni projekt (github) in info za STM32H7 (e-udilnica):
- zacetne nastavitve (startup stm32h750xbhx.s) :
« Pustimo default nastavitve: =
« 64MHz frekvenca urinega signala
— (viSja poveca porabo!)
* izklop predpomnilnikov
 inicializacija sklada oz. SP — kazalca na sklad

 dodajanje vsebine (Main.s):

« podatki/operandi:
« dodamo v .data sekcijo, konCamo z .align

» program (dodamo v .text sekcijo) :
« dodamo od oznake main: naprej
« na koncu programa je mrtva zanka (__end: b __end)
* podprograme dodamo za mrtvo zanko

FFil OR - Organizacija racunalnikov 5
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Inicializacija sistema — zacetno stanje

startup stm32h750xbhx.s :

g_pfnVectors:

NMI_Handler

HardFault_Handler
MemManage_Handler
BusFault_Handler
UsageFault_Handler

(%)
(%)
(%)
(%)
SVC_Handler

DebugMon_Handler

o
PendSV_Handler

SysTick_Handler

ARM Cortex M — VVektorska tabela

Vector Table

Interrupt#239 vector 1

Interrupt#31 vector

Interrupt#1 vector

Interrupt#0 vector

SysTick vector

PendSV vector

Not used

Debug Monitor vector 1

SVC vector

Not used

Not used

Not used

SecureFault (ARMy-M Mainiine) * |

Usage Fault vector |1/

Bus Fault vector

MemManage vector

HardFault vector

NMI vector

| Reset vector

: MSP initial value

Vector address

(initial)
0x000003FC

0x000000BC

0x00000044
0x00000040
0x0000003C
0x00000038
0x00000034
0x00000030
0x0000002C
0x00000028
0x00000024
0x00000020
0x0000001C
0x00000018
0x00000014
0x00000010
0x0000000C
0x00000008

0x00000004
0x00000000

-
|
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. . . . v . |. del
Inicializacija sistema — zacetno stanje

startup stm32h750xbhx.s :

Reset_Handler:
ldr  sp, =_estack /* set stack pointer */

/* Copy the data segment initializers from flash to SRAM */
CopyDatalInit: ..

FillZerobss: ..
// Initialize DWT counters - added for cycle measurements
4f Call the application's entry point.*/

~all the
1 bl main,

FFil OR - Organizacija racunalnikov 7
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Povezovalna skripta (,linker script”) ' nadaievanju)

Introduction to the STM32 Memory Model

The memory of STM32 microcontrollers has two main areas :

1. Flash Memory :

O Read-Only
(O Begins at address 0x08000000 M E MO RY
O size depends on specific STM32 microcontroller
O Program code is stored here. {
O Contains a vector table at address 0x08000004 FLASH ( "X ) :ORIGIN =0x08000000 3y LENGTH =512K
SRAM(rwx) :ORIGIN =0x20000000,LENGTH =128K
2.SRAM Memory : }
O Read and Write
O Begins at 0x20000000
(O size depends on specific STM32 microcontroller
O Variables and Stack are stored here
SECTIONS
{
text :
{
*(.text) /*merge all .text sections of input files */
}> FLASH
}

https://go.embeddedexpert.io/article1635692200758

OR - Organizacija racunalnikov 8
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Povezovalna skripta (,linker script®) - CubelDE

Linker skripta doloc¢i razpored po pomnilnikih

Resource
Introduction to STM32 Memory Model  .:<.
° ° Build Variables
and Linker Scripts e
C,-‘CI.:ILI g;;;eral
Introduction to the STM32 Memory Model cm_sm-svrnsm
The memory of STM32 microcontrollers has two main areas : -
1. Flash Memory :
*Read-Only

*Begins at address 0x08000000
+Size depends on specific STM32 microcontroller
*Program code is stored here.

*Contains a vector table at address 0x08000004

2. SRAM Memory :

*Read and Write

*Begins at 0x20000000

+Size depends on specific STM32 microcontroller
*Variables and Stack are stored here

The 4 features of a linker script :

€ >

2

*Memory Layout : Available memory types
*Section Definitions : Placing specific parts at specific locations
*Options : Commands e.g. ENTRY POINT

*Symbols : Variables to inject into program at link time

https://qgo.embeddedexpert.io/article1635692200758>

Settings

Configuration: Debug [ Active ]

- -

* | Manage Configurations...

Tool Settings| # Build Steps ' Build Artifact| w4 Binary Parsers @ Error Parsers

# MCU Toolchain
& MCU Settings
2 MCU Post build outputs
v @ MCU GCC Assembler
& General
& Debugging
 Preprocessor
# Include paths
& Miscellaneous
~ ® MCU GCC Compiler
& General
& Debugging
& Preprocessor
# Include paths
& Optimization
& Warnings
& Miscellaneous
~ B MCU GCC Linker

& Libraries
2 Miscellaneous

Linker Script (-T) | ${workspace_loc/${ProjName}/5TM32H
System calls Minimal implementation (--specs=nosys.specs)
[] Generate map file (-WI,-Map=)

[v] Add symbol cross reference table to map file (<WI,--cref)

[] Discard unused sections (-WI1,--gc-sections)

[] verbose (-Wl.--verbose)

[_] Do not use standard start files (-nostartfiles)

[ Do not use default libraries (-nodefaultlibs)

[ No startup or default libs (-nostdlib)

Restore Defaults Apply

Apply and Close Cancel

OR - Organizacija racunalnikov
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Povezovalna skripta (,linker script”) - CubelDE

STM32H750XBHX FLASH.Id : STM32H750XBHX RAM.Id :

/* Specify the memory areas */ /* Specify the memory areas */

MEMORY MEMORY

e o e e e e e e e e e e (e o e e e e e e e e e e e

| FLASH (rx) . ORIGIN - 0x08000000, LENGTH = 128k | X — RAM_EXEC (xrw) _: ORIGIN = @x24000000, LENGTH = 128K
DTCMRAM (xrw) : ORIGIN = ©x20000000, LENGTH = 128K DTCMRAM (xrw) : ORIGIN = ©x20000000, LENGTH = 128K
RAM_D1 (xrw) : ORIGIN = ©x24000000, LENGTH = 512K RAM_D2 (xrw) : ORIGIN = ©x30000000, LENGTH = 288K
RAM_D2 (xrw) : ORIGIN = ©x30000000, LENGTH = 288K RAM_D3 (xrw) : ORIGIN = 0x38000000, LENGTH = 64K
RAM_D3 (xrw) : ORIGIN = 0x38000000, LENGTH = 64K ITCMRAM (xrw) : ORIGIN = Ox00000000, LENGTH = 64K
ITCMRAM (xrw) : ORIGIN = ©x00000000, LENGTH = 64K }

}

SECTIONS SECTIONS

{ {
/* The startup code goes first into FLASH */ /* The startup code goes first into FLASH */
.isr_vector : .isr_vector :
{ . {
} >FLASH } >RAM_EXEC

/* The program code and other data goes into FLASH */ /* The program code and other data goes into FLASH */
.text : .text :
{ {
} >FLASH } >RAM_EXEC

/* Initialized data sections goes into RAM, load LMA copy*/ /* Initialized data sections goes into RAM, load LMA copy*/
.data : .data :

{ - {

} >RAM_D1 AT> FLASH } >DTCMRAM AT> RAM_EXEC

rri OR - Organizacija racunalnikov 10
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CubelDE — [zvedba programa - RAM

STM32H750XBHX _RAM.Id:

i Build Analyzer * | & Static Stack Analyzer| + Search = Disassembly

/* Define output sections */ stm32h7-asm.elf - /stm32h7-asm/Debug - Dec 10, 2023, 10:13:51 PM
SECTIONS LEEIERE Memory Details
Region Start address  End address Size Free Used Usage (%)

{ == RAM_EXEC 0x24000000 02401 ffff 128 KB 1269KB  1,1KB 0.86%
/* The startup code goes first into RAM_EXEC (D1) */ =DICMRAM  0x20000000  0x2001ffff 128KB  12645KB 155KB | 1.21%
. iS r vector : =RAM_D2 0x30000000 0x30047fff 288 KB 288 KB 0B 0.00%

- =RAM_D3 0x38000000  Ox3800fff 64 KB 64 KB 0B 0.00%
{ = |TCMRAM 0x00000000  0x00OOfffF 64 KB 64 KB 0B 0.00%
i Build Analyzer » | & Static Stack Analyzer| % Search = Disassembly
} >RAM_EXEC

stm32h7-asm.elf - /stm32h7-asm/Debug - Dec 10, 2023, 10:13:51 PM

Memory Regions mm

X Selection:436 B
/* The program code and other data goes into RAM_EXEC(D1)*/ |
text MName Run address ... Load address (.. Size
{ = [TCMRAM 0x00000000 64 KB
~ = DTCMRAM 0x20000000 128 KB
} >RAM_EXEC data %2000000 24000454 168
E bss 0x20000010 288
c e . . . & ,_user_heap_stack 0x2000002¢ 1.5 KB
/* Initialized data sections go into DTCMRAM from RAM_EXEC*/ « = RAM EXEC Ox24000000 126 KB
.data : dato he2 000000 A000454 168
{ ;'.,'F'.':'.""'::T.‘."',T-‘.'-.'"ﬁa'g"";
* g_pinVectors 0x24000000  0x24000000 0B
} >DTCMRAM AT> RAM_EXEC SLE 0x24000298  (x24000298 | 436
B rodata 0x2400044c  0x2400044c 0B
& init_array 02400044 0x2400044¢ 4B
L . . . E fini_array 024000450 024000450 4B
/* Uninitialized data section goes into DTCMRAM */ = RAM_D2 0x30000000 288 KB
.bss : = RAM_D3 0x38000000 64 KB
{

MEMORY /* Specify the memory areas */ Potrebno spremeniti naslov vektorske tabele !!!
} >DTCMRAM { //Set Vector table addr. to 9x24000000
RAM_EXEC (xrw) : ORIGIN = 0x24000000, LENGTH = 128K ldr ri, =VTOR
DTCMRAM (xrw) : ORIGIN = ©x20000000, LENGTH = 128K ldr re, =0x24000000

RAM D2 (xrw) : ORIGIN = ©x30000000, LENGTH = 288K str re, [ri]

RAM_D3 (xrw) : ORIGIN = ©x38000000, LENGTH = 64K
ITCMRAM (xrw) : ORIGIN = Ox00000000, LENGTH = 64K
}

rri OR - Organizacija racunalnikov 11
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CubelDE — [zvedba programa - Flash

STM32H750XBHX FLASH.Id:
/* Define output sections */

SECTIONS

{

/* The startup code goes first into FLASH */
.isr_vector :

{

} >FLASH

/* The program code and other data goes into FLASH */
.text :

{

} >FLASH

/* Initialized data sections go into RAM_D1 from FLASH*/
.data :

{

} >RAM D1 AT> FLASH

/* Uninitialized data section */

.bss :

{

- MEMORY /* Specify the memory areas */
} >RAM_D1 {

a Build Analyzer * | = Static Stack Analyzer| ¥ Search = Disassembly

stm32h7-asm.elf - /stm32h7-asm/Debug - Dec 11, 2023, 10:57:40 AM

EMBRIEENTS Memory Details

Region Start address
=FLASH 0x08000000
= DTCMRAM 0x20000000
=RAM_D1 0x24000000
=RAM_D2 0x30000000
®SRAM_D3 0x38000000
= TCMRAM Ox00000000

End address
0x0801fFff
0x2001ffff
0x2407ffff
0x30047fff
0x3800ffff
0x0000FFfF

Size
128 KB
128 KB
512 KB
288 KB
64 KB
6d KB

Free
1269 KB
128 KB
510,45 KB
288 KB
64 KB

64 KB

Used Usage (%)
1.1 KB 0.86%
0B 0.00%
1.55 KB 0.30%
0B 0.00%
0B 0.00%
0B 0.00%

« Build Analyzer * | & Static Stack Analyzer| + Search = Disassembly

stm32h7-asm.elf - fstm32h7-asm/Debug - Dec 11, 2023, 10:57:40 AM

MName
= |[TCMRAM
~ & FLASH

N -

Run address ... Load address (.. Size

0x00000000
008000000

64 KB
128 KB

-
[ W W [

—
& .rodata
& .init_array
= _fini_array
& .data
= DTCMRAM
~ &= RAM_D1
lata
& .bss
& ,_user_heap_stack
= RAM_D2
= RAM_D3

FLASH (rx) : ORIGIN = 0x08000000, LENGTH = 128K

DTCMRAM (xrw) : ORIGIN = 0x20000000,
RAM D1 (xrw) : ORIGIN
RAM D2 (xrw) : ORIGIN
RAM D3 (xrw) : ORIGIN

LENGTH = 128K
0x24000000, LENGTH
0x30000000, LENGTH
0x38000000, LENGTH

512K
288K
64K

ITCMRAM (xrw) : ORIGIN = Ox00000000, LENGTH = 64K

}
OR - Organizaciyja racunalnikov

0x0800044c
0x0800044c
0x08000450
0x20000000
0x24000000
T 24000000
0x24000010
0x2400002¢
0x30000000
0x38000000

0x0800044c
0x0800044c
0x08000450

0B
48
48

128 KB
512 KB
28 B

1.5KB

288 KB
64 KB

12
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GitHub repozitoriji ORLab-STM32H7

o LAPSyLAB / ORLab-STM32H7

ode G) Issues 11 Pull requests @ Actions ﬂﬂ Projects M wiki @ Security 4 Insights @3 Settings Proiekti'

— o E—— EEe S EE— S S EEe e S gy,

r- stm32h7-asm
| . Osnovni projekt za zbirnik )

e~ 'STM32H750B-DK BSP C Basic

&) ORLab-STM32H7

¥ 1Branch © 0Tags [ Q Gortofile u J [ e Osnovni projekt z BSP (brez CubeMx)

. STM32H750B-DK_C Basic
LAPSyLAB USART3 solution added 9512¢ . .
@ 4 . Osnovni projekt s CubeMx
BB DWT_Cycles_Measurements Minor b DWT_Cycles Measurements
. Main.s za meritve hitrosti izvajanja delov kode
M Docs Docs added . v . .
in preucevanje delovanja cevovoda
BB STM32H750B-DK_BSP_C_Basic STM32H750B-DK_BSP_C_Basic added
I» STM32H750B-DK_C_Basic Basic project in C added DOCS .
M asm_sol_GPIO_LEDs Minor ..
. Dokumentacija
Il asm_sol_SysTick_LEDs Minor
BB asm sol USART3 USART3 solution added
B stm32h7-asm Minor M
. asm_sol..
.gitignore Initial commit . v
0 gtig e Main.s datoteke za resitev naloge
[ README.md Minor

rri OR - Organizacija racunalnikov 13
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CubelDE: Uvoz in delo na projektu

[I CubelDEWorkspace - STM32CubelDE

File Edit Source Refactor Navigate Search Project Run \
New Alt+Shift=N > | %
= v = . 5 E
Vzpostavitev zacetnheqga projekta : Open Fie.
T v . Open Projects from File System...
+ Uvoz obstojec¢eqga (BSP) L Recent Fs )
« Open projects from File System | I mportProjcts from FeSystem or Avcive o X
:: Import Projects from File System or Archive 57
. ! This wizard analyzes the content of your folder or archive file to find projects and import them in the IDE.
« Select project(s) ;
Z Import source: ‘ D:\OneDrive - Univerza v Ljubljani\Delovni\Workspaces\Cubel DE\STM32F4_Discovery VIN v ‘ Directory... Archive...
[ type filter text | Select All
Folder Import as o] Deselect Al

STM32F4_Discovery VIN_Projects

* Nov projekt CubeMX ->

|

STM32F4_Discovery VIN_Projects\Audio_playback_and 1 Eclipse project

Edlipse project
2 of 8 selected

<

[ Hide already open projects

(v nadaljevaniju)

" [ Close newly imported projects upon completion
| Use installed project configurators to:

Search for nested projects

E Detect and configure project natures

E CubelDEWorkspace - STM32Cubel DE

Prevajanje, zagon :

File Edit Source Refactor Navigate Search Project Run Window Help

=i < B~ & ~vminidigve~ Open Project
. P I"Oj eCt -> B u | | d P roj eCt & Project Explorer 22 Close Project
v & FRI s Build All Ctrl+B
;’: Build Configurations >
&
v BVIN Build Project
° R un -> De b u 9 « @ STM32F4_Discovery_Projects (in 5T\, Euild Working Set >
& Audio_playback and_record Clean...
[ Buzzer PWM _Demo Build Automatically
. [ Initial_Breadboard_VIN Build Targets >
« Step (Into,Over), Breakpoints 3 LED, i Dermo
[P C/C++ Index 2
E CubelDEWorkspace - LED_Blink_Demo/Core/Src/main.c - STM32CubelDE
File Edit Source Refﬁ)rﬂlﬂ% S8ar Gam Project Run Window Help [ Cubel ace - STM32Cubel DE

=T @i ~ :g 5ot & & MBS RiBie O~ QoS File Edit Source Refacto vigate Search Project Run Window Help
4 Debug # [ Project ExSTotdr e - -l = Berime.txt main.c stm3 Hulh 4 | B v Q v @ iwid v & v & @ Run
« [E LED_Blink_Demo Debug [STM32 Cortex-M C/¢ ;Z :/@% int 2 Project Explorer % Debug
~ B LED_Blink_Demo.elf [cores: 0] 75-int main(void) ~ & FRI Run History
~ i Thread #1 [main] 1 [core: 0] (Suspended 75 { © OR O RunAs
= main() at main.c:84 0x800057¢ 77 /* USER CODE BEGIN = RA Run Configurations...
W& arm-none-eabi-gdb (8.3.1.20191211) 78 v & VIN

*
o2 ST-LINK (ST-LINK GDB server) /* USER CODE END 1

= Audio_playback_and_record
[Z Buzzer PWM_Demo
[T Initial Breadboard _VIN

/* MCU Configuratio

Sgmm my mie gt w211 per :
8 HAL_Init() ;l [ LED_Blink_Demo
- . FELEA R s Araan

/* USER CODE BEGIN

/* USER CODE END In

v & STM32F4_Discovery_Projects (in STM32F4_Di &

Debug History
Debug As
Debug Configurations...

Breakpoint Types
Toggle Breakpoint

/* Configure the sy
- —— -‘..a:: -t U

Toggle Breakpoint
- s e mm o

rri
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Fri

CubelDE: kopiranje projekta

*Kopiranje CubelDE projekta z CubeMX .ioc datoteko

¢1) Edit > Copy (obstojeci projekt).
¢2) Edit > Paste (nova lokacija).
¢3) Preimenuj .ioc datoteko.

e4) Zbrisi Debug.launch datoteko.
¢5) Project > Clean.

¢6) Generiraj kodo s CubeMX.

¢7) Project > Build Project.

¢8) Debug As Stm32 Application.
*9) Debug aplikacije.

*Kopiranje osnovnih CubelDE asm,BSP C projekta

¢1) Edit > Copy (obstojeci projekt).
¢2) Edit > Paste (nova lokacija).
¢3) Delete the Debug.launch file.
¢4) Project > Clean.

*5) Project > Build Project.

¢6) Debug As Stm32 Application.
¢7) And debug the application

*8) Add breakpoint on first instruction if necessary

v 2 STM32H7508B-DK_Working_projects
(- = e DU U e e
v [ bsp23 (in bsp23_v2)
U o g e o o e o e e e e e e e e S
3= Binaries
& Includes
v & Core
= Components
= Inc
v = Src
[£ main.c
[g stm32_lcd.c
lg stm32h750b_discovery bus.c
l¢ stm32h750b_discovery lcd.c
l2 stm32h750b_discovery_gspi.c
lg stm32h750b_discovery_sdram.c
l¢ stm32h750b_discovery ts.c
l2 stm32h750b_discovery.c
lg stm32h7xx_hal msp.c
lg stm32h7xx_it.c
[ syscalls.c
lg sysmem.c
l¢ system_stm32h7xx.c
l¢ touchscreen.c
= Startup
&2 Drivers
= Debug
= Fonts
[T bsp23.ioc
E bsp23.launch
[ STM32H750XBHX_FLASH.Id
[ STM32H750XBHX_RAM.Id

OR - Organizacija racunalnikov
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CubelDE — Vzpostavitev novega projekta s CubeMX

Nov proj

ekt

E CubelDEWorkspace - STM32_USB_Key_LED/Berime.txt - STM32CubelDE

File Edit Source Refactor MNavigate Search Project Run Window Help
G R 0 & & &N _§ & _§R_§B § N __§N__§B__§N_ Y

e~

(e

&
LA}

New

Open File...
0

Close Editor
Close All Editors
Save

Save As...

Save All

Revert

Move...
Rename...
Refresh

[[ sTM32 Project

Target Selection

& STM32 target or STM32Cube example selection is required

Alt+Shift+N > f}

]
s

Makefile Project with Existing Code
C/C++ Pr_Lect
STM32 PI’O_JeCt
STM32. PrOJect from an E)(lstlng g STM32Cubelx Conflguratlon File ( |oc)

---------------1

¥ Project...
ket Convert to a C/C++ Project (Adds C/C++ Nature)
Ctrl+Shift+ W g Source Folder
Ctrl+S [ Folder
& Source File
Ctrl+Shift+S [ Header File
[ File from Template
@ Class
0 ™ Other...
I T USER LUDUE BEUIN
F5 15 #define BUF

3

rri

Vendor

MCU/MPU Selectcr

Commercif -
Part Numbjr

L

Board Selector

plosco

STM32H7508-DK]
|STM32H750B-DK

R

>

a2

—xample §

MCUIMPU Series

Ct

Check/Uncheck Al

Selector

Cross Selector

Docs & Reso

[ pata

Fea..  Large Pi

Izberi plosco -

OTSCOVERY Discover
it Ieuerages the capabilities of
the STM32F407 high-performan
microcontrollers, to allow users
develop audio applications easil:
It includes an ST-LINK/VZ-A
embedded debug tacl, one
ST-MEMS digital accele

mmm imibol mimennbann man i

ter,

Boards List 1 item
N N N S S . -

1y Export
-

Active 87.0

\--

OR - Organizacija racunalnikov
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Osnovni projekt CubelDE — CubeMX

v .

Konfiguracija : prikljucki, knjiznice STM32H7

Project Settings.

STM32Cube MCU packages and software packs \ Project Name
. LED_GPIO_C_Baremstal G

Project Location

® Copy only the necessary library files [D:\DelovniiCubel DE\CubelDEWorkspace

O Add necessary library files as reference in the toolchain project configuration file Application Structure

[Advances [ Do nt generats the main()

rBenerated files- Tookhain Folder Lacation
[J Generate peripheral initialization as a pair of '.c/.h' files per peripheral

Toskhain/ IDE

[ Backup previously files when re-gi 9 [sTI32CuUbeIDE |
Keep User Code when re-generating
Delete previously generated filas when not re-generated Linker Settings

Minimum Heap Sze  [0a200 |

Minimum Stack Sze  [0x400

(HAL Settings
[] Set all free pins as analog {to optimize the power consumption)

[ Enable Full Assert Theaad-sale Settings

Contex-M4NS
O] Enable multi-threaded support

 Template Settings- Thread-safe Locking Strategy

Settings.. Default

Mew and Firmware Package

Select a template to generate customized code

Mapping suabie st

Meu Reference
[ETM32F407VGTx

LSE
i LSE | (@] 32 ToRTC (KHZ)
LSIRC -
> @
31-32KHz ‘

Lo able CSS
Siia (et [To IWDG1,2 (KHz)
gl S

e R B N N _§ _§B N § B _§N N § § §B N § § § N |
System Clock Mux
HSIRC

]

SYSCLK (MHz)  DACPRE Prescaler

PLL Source Mux

SPI1,2,3 Clock Mux

CSIRC

S N ——
i
®

PLLIO
kil O)

-tik-----\-'_lﬂ-----_

—bO”
o el -

Advanced Settings

Rl

Reset_State
LTDC_R3
o (P e N e

Reset_State

LTDC_VSYNC|
e
(e bl el R )
EVENTOUT

GPIO_EXTI13

EVENTOUT
GPIO_EXTI2

Generated Function Calls

RCC ]

1 SystemClock_Config

2 MX_GPIO_lnit GPIO O

3 MX_ADC1_lnit ADC1 O

4 MX_ADC2_lnit ADC2 O

5 MX_ADC3_lnit ADC3 O

6 MX_ETH_Init ETH O

7 MX_FDCAN1_Init FDCAN1 O

8 MX_FDCANZ_Init FDCAN2 O

9 MX_FMC_lInit FMC [m|

10 MX_LTDC_Init LTDC O

11 MX_QUADSPI_|nit QUADSPI O

12 MX_RTC_Init RTC O

13 MX_SAI2_Init SAI2

14 -m-wmma-soma-------i--m
7 v 545.-5-;.”[-.“---------- -

fe— — —E To AHB1,2 Peripheral Clocks (MHz)
l— T S, To APB1 Peripheral Clocks (MHz)
I R Tl—pIIlm APBA Timer Clocks (MHz)

120 MHz max

To APB2 Peripheral Clocks [MHz)

To APBZ Timer clocks (MHz)

xr 1

Input frequency - SAH Clock Mux
HSE PLLIP
e ™
-

PLLY
o 125_CKIN
— @ - ')
PER_CK To DF SDM ACLK (MHz)
—

»| 64 |ToAHBA Peripheral (MHz)

4 — Preveri

nastavitve

rri OR - Organizacija racunalnikov
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.| QR - i -
= 3 =
R231
100R
HW13
BLUE HAT

e

B1
TD0341X-G01-BLU

Osnovni projekt CubelDE — GPIO - tipka, LED diode

DNF

Qo
Buttons
1 Rr230 o=———
PC13 WAKEUP I
T T T
Wakeup & Key Button

HAL - C UM2217

/* USER CODE BEGIN PV */ i3l

#tdefine BUFSIZE 256 User manual [ESDATP60-1U1M
char SendBuffer[BUFSIZE]; L .
int Counter; Description of STM32H7 HAL and low-layer drivers
int KeyState=9; = =
3524 10 operation functions LEDs = =
/* USER CODE END PV */ This section contains the following APIs:
. 3V3
PR
’ ( Y R LD7
. 1 LEDI  y.,, SI0RR GREEN
+  HAL_GPIO_LockPin() 1 i
/* Infinite loop */ +  HAL_GPIO_EXTI_IRQHandler() 1 1
/* USER CODE BEGIN WHILE */ +  HAL_GPIO_EXTI_Callback() 1 1 R232 LD6
while (1) - 1 LED2 _ §,.» 680R'v. RED
{ P
. P et frasacs v
HAL_GPIO_TogglePin(GPIOI, GPIO_PIN_13); T LCD HEY KL
= 1 2
Ly T
KeyState = HAL_GPIO_ReadPin(GPIOC, GPIO_PIN_13); M4 ¢ TR
HAL_GPIO WritePin(GPIOJ, GPIO_PIN 2, KeyState); HI5 =
by LES LCD B2
snprintf(SendBuffer,BUFSIZE, "Hello World [%d]: Key:%d\r\n",Counter++,KeyState); P12 Té LED]
R A1 T

HAL_UART_Transmit(&huart3,SendByffer,strlen(SendBuffer),100);

HAL_Delay(1000);

/* USER CODE END WHILE */ 6 US a RT

/* USER CODE BEGIN 3 */
}

/* USER CODE END 3 */ COM Port

rri OR - Organizacija racunalnikov 19
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Osnovni projekt CubelDE — USB Virtual COM Port

e
|- @~ & v @ nidig~a v

Program : za poSiljanje po USB Virtual COM Port

/* Private variables ----------------mm e

/* USER CODE BEGIN PV */
ttdefine BUFSIZE 256

char SendBuffer[BUFSIZE];
int Counter;

int KeyState=0;

/* USER CODE END PV */

/* Infinite loop */

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

{

HAL_GPIO TogglePin(GPIOI, GPIO_PIN_13);

KeyState = HAL_GPIO_ReadPin(GPIQ
HAL_GPIO WritePin(GPIOJ, GPI

" PIN_13);
, KeyState);

snprintf(SendBuffer,
HAL_UART_Transmi

HAL Delay(1000);
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

}
/* USER CODE END 3 */

rri OR - Organizacija racunalnikoe

Project Explorer &
= FRI

= OR

= RA

v 1= STM32F4_Discovery_Projects (in STN
= Audio_playback_and_record
[E Buzzer PWM_Demo
[ Initial_Breadboard_VIN
[ LED Blink_Demo
[ LED_Blink_Demo_QEMU
[ LED_PWM_Demo
v [ STM32_USB_Key LED
@ Includes
v 2 Core

ZE,"Hello World [%d]: Key:%d\r\n",Counter++,KeyState);
uart3,SendBuffer,strlen(SendBuffer),100);

File Edit Source Refactor Navigate Search Proje
Hmih g [B~&R ~EBinidig~ 65~ [§

&5 Project Explorer 2

~ =2 FRI

rc/main.c - STM32CubelDE
roject Run Window Help

Open Project

Close Project
¢ Build All Ctrl+B

rWWWw@%__J
Build Project _*
"Eﬁﬁ1ﬂ5¥ﬁ§ e

Clean...

Build Automatically
Build Targets

C/C++ Index
[@ Generate Report
& Generate Code

Properties

!

E CubelDEWorkspace - STM32_USB_Key_LED/Core/Src/main.c - STM32CubelDE
-

L N N N N 3
Run Window Help

'I('? @, Run
v 4 Debug

% Fi1
Run History ‘

O Run As

NI R Ry PRy
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Osnovni projekt CubelDE — USB Virtual COM Port (USART3 na STM strani)

Program : sprejem na PC strani (povezava z Micro-USB kablom)

W

Datoteka Dejanje Pogled Pomoé

o= 7 Hm B

https://the.earth.li/~sgtatham/putty/latest/w64/putty.exe

B Napraves programsko opremo
i Naprave z univerzalnim serijskim vodilom
@ OmrezZne kartice
B Pprenosne naprave
|| Procesorji
E Racunalnik
E3 Sistemske naprave
!*‘ Software components
== Tipkovnice
§ USB Connector Managers
B Varnostne naprave
* \Vdelana programska oprema
¥ Vnosne naprave (HID)
v [ Vrata (COM in LPT)

& PuTTY Configuration

? X

' E? Druge naprave Category.

| L& Grafiéne kartice —I Session Basic options for your PuTTY session
@ Kamere - Terr:\?w?al\n 9 Specify the destination you want to connect to
“® Krmilniki IDE ATA/ATAPI © | Keyboard Senatine T kel A
S Krmilniki shrambe el I [coms | 15200 [
. il *- Features
¥ Krmilniki USB ndow I Connection type: |
i S . o
il Kr.r"nlln!kl za zvok, video in igre ppearance ‘ OgSH @Se[\a\ OOIheFI Telnat v l
B Miske in druge kazalne naprave ehaviour p N ——

Y o ---------‘

Hello World

&~ COM4 - PuTTY

ﬁ Standard Serial over Bluetooth link (COMS5)

= StandardSeial auerllugtrath ADklCQM ey s
| W/ STMicroelectronics STLink Virtual COM Port (COM4) |

[T P BN N BN SN BN BN S B B e .
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