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ARM

Projekt za STM32H7 vgrajen sistem II. del

CubeIDE

http://www.fri.uni-lj.si/si
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•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

•SAI 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

• 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+

STM32H750B-DK Discovery razvojni sistem

https://www.st.com/en/evaluation-tools/stm32h750b-dk.html

I. del

http://www.fri.uni-lj.si/si
https://www.st.com/en/evaluation-tools/stm32h750b-dk.html
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STM32H750XB
I. del

http://www.fri.uni-lj.si/si
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Priključitev :

• Mikro USB priklop na daljši stranici (nad LCD, srednji !!!)

Poseben začetni projekt (github) in info za STM32H7 (e-učilnica):

• dodajanje vsebine (Main.s):

Delo na STM32H7 razvojnem sistemu I. del

http://www.fri.uni-lj.si/si
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Priključitev :

• Mikro USB priklop na daljši stranici (nad LCD, srednji !!!)

Poseben začetni projekt (github) in info za STM32H7 (e-učilnica):

• začetne nastavitve (startup_stm32h750xbhx.s) :

• Pustimo default nastavitve:

• 64MHz frekvenca urinega signala 

– (višja poveča porabo!)

• izklop predpomnilnikov

• inicializacija sklada oz. SP – kazalca na sklad

• dodajanje vsebine (Main.s):

• podatki/operandi:

• dodamo v .data sekcijo, končamo 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

Delo na STM32H7 razvojnem sistemu I. del

http://www.fri.uni-lj.si/si
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Inicializacija sistema – začetno stanje

startup_stm32h750xbhx.s :

g_pfnVectors:

.word _estack

.word Reset_Handler

.word NMI_Handler

.word HardFault_Handler

.word MemManage_Handler

.word BusFault_Handler

.word UsageFault_Handler

.word 0

.word 0

.word 0

.word 0

.word SVC_Handler

.word DebugMon_Handler

.word 0

.word PendSV_Handler

.word SysTick_Handler

I. del

http://www.fri.uni-lj.si/si
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Inicializacija sistema – začetno stanje
startup_stm32h750xbhx.s :

Reset_Handler:

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

/* Copy the data segment initializers from flash to SRAM */

CopyDataInit: …

FillZerobss: …

// Initialize DWT counters - added for cycle measurements

…

/* Call the application's entry point.*/

bl main

bx lr

I. del

http://www.fri.uni-lj.si/si
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Povezovalna skripta („linker script“)

https://go.embeddedexpert.io/article1635692200758

http://www.fri.uni-lj.si/si
https://go.embeddedexpert.io/article1635692200758
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Linker skripta določi razpored po pomnilnikih

Introduction to STM32 Memory Model 
and Linker Scripts

Introduction to the STM32 Memory Model
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 :

•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://go.embeddedexpert.io/article1635692200758> 

Povezovalna skripta („linker script“) - CubeIDE

http://www.fri.uni-lj.si/si
https://go.embeddedexpert.io/article1635692200758
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Povezovalna skripta („linker script“) - CubeIDE

STM32H750XBHX_FLASH.ld :
/* Specify the memory areas */

MEMORY

{

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

DTCMRAM (xrw)  : ORIGIN = 0x20000000, LENGTH = 128K

RAM_D1 (xrw)   : ORIGIN = 0x24000000, LENGTH = 512K

RAM_D2 (xrw)   : ORIGIN = 0x30000000, LENGTH = 288K

RAM_D3 (xrw)   : ORIGIN = 0x38000000, LENGTH = 64K

ITCMRAM (xrw)  : ORIGIN = 0x00000000, LENGTH = 64K

}

…

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 goes into RAM, load LMA copy*/

.data :

{    …

} >RAM_D1 AT> FLASH

}

STM32H750XBHX_RAM.ld :
/* Specify the memory areas */

MEMORY

{

  RAM_EXEC (xrw)  : ORIGIN = 0x24000000, LENGTH = 128K

  DTCMRAM (xrw)   : ORIGIN = 0x20000000, LENGTH = 128K

  RAM_D2 (xrw)    : ORIGIN = 0x30000000, LENGTH = 288K

  RAM_D3 (xrw)    : ORIGIN = 0x38000000, LENGTH = 64K

  ITCMRAM (xrw)   : ORIGIN = 0x00000000, LENGTH = 64K

}

…

SECTIONS

{

  /* The startup code goes first into FLASH */

.isr_vector :

{   …

} >RAM_EXEC

/* The program code and other data goes into FLASH */

.text :

{    …

} >RAM_EXEC

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

.data :

{    …

} >DTCMRAM AT> RAM_EXEC

}

http://www.fri.uni-lj.si/si
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CubeIDE – Izvedba programa - RAM

/* Define output sections */
SECTIONS
{
/* The startup code goes first into RAM_EXEC (D1) */
.isr_vector :
{
…
} >RAM_EXEC

/* The program code and other data goes into RAM_EXEC(D1)*/
.text :
{
…
} >RAM_EXEC

/* Initialized data sections go into DTCMRAM from RAM_EXEC*/
.data :
{
…
} >DTCMRAM AT> RAM_EXEC

/* Uninitialized data section goes into DTCMRAM */
.bss :
{
…
} >DTCMRAM

MEMORY /* Specify the memory areas */
{
RAM_EXEC (xrw) : ORIGIN = 0x24000000, LENGTH = 128K
DTCMRAM (xrw) : ORIGIN = 0x20000000, LENGTH = 128K
RAM_D2 (xrw) : ORIGIN = 0x30000000, LENGTH = 288K
RAM_D3 (xrw) : ORIGIN = 0x38000000, LENGTH = 64K
ITCMRAM (xrw) : ORIGIN = 0x00000000, LENGTH = 64K
}

STM32H750XBHX_RAM.ld:

Potrebno spremeniti naslov vektorske tabele !!!
//Set Vector table addr. to 0x24000000

ldr r1, =VTOR
ldr r0, =0x24000000
str r0, [r1]

http://www.fri.uni-lj.si/si
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CubeIDE – Izvedba programa - Flash

/* 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 :
{
…
} >RAM_D1

MEMORY /* Specify the memory areas */
{
FLASH (rx) : ORIGIN = 0x08000000, LENGTH = 128K
DTCMRAM (xrw) : ORIGIN = 0x20000000, LENGTH = 128K
RAM_D1 (xrw) : ORIGIN = 0x24000000, LENGTH = 512K
RAM_D2 (xrw) : ORIGIN = 0x30000000, LENGTH = 288K
RAM_D3 (xrw) : ORIGIN = 0x38000000, LENGTH = 64K
ITCMRAM (xrw) : ORIGIN = 0x00000000, LENGTH = 64K
}

STM32H750XBHX_FLASH.ld:

http://www.fri.uni-lj.si/si
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GitHub repozitorij ORLab-STM32H7

Projekti:
• stm32h7-asm

• Osnovni projekt za zbirnik

• STM32H750B-DK_BSP_C_Basic

• Osnovni projekt z BSP (brez CubeMx)

• STM32H750B-DK_C_Basic

• Osnovni projekt z CubeMx

• DWT_Cycles_Measurements

• Main.s za meritve hitrosti izvajanja delov kode 
in preučevanje delovanja cevovoda

Docs:

• Dokumentacija

Rešitve:
• asm_sol…

• Main.s datoteke za rešitev naloge

http://www.fri.uni-lj.si/si
https://github.com/LAPSyLAB/ORLab-STM32H7
https://github.com/LAPSyLAB/ORLab-STM32H7/tree/main/stm32h7-asm
https://github.com/LAPSyLAB/ORLab-STM32H7/tree/main/STM32H750B-DK_BSP_C_Basic
https://github.com/LAPSyLAB/ORLab-STM32H7/tree/main/STM32H750B-DK_C_Basic
https://github.com/LAPSyLAB/ORLab-STM32H7/tree/main/DWT_Cycles_Measurements
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Vzpostavitev začetnega projekta :

• Uvoz obstoječega

• Open projects from File System

• Select project(s)

• Nov projekt Cube MX ->

(v nadaljevanju) 

Prevajanje, zagon :

• Project -> Build Project

• Run -> Debug

• Step (Into,Over), Breakpoints

CubeIDE – Uvoz in delo na projektu

http://www.fri.uni-lj.si/si
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CubeIDE – Vzpostavitev novega projekta I

Nov projekt  : 

1 - New

2 – Poišči ploščo

3 – Izberi ploščo -

Next

http://www.fri.uni-lj.si/si
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Konfiguracija : priključki, knjižnice 

4 – Preveri 

nastavitve

CubeIDE – Vzpostavitev novega projekta II

http://www.fri.uni-lj.si/si
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