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STM32H750B-DK Discovery razvojni sistem

*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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STM32H750XB — Naslovni prostor

Figure 8. Processor memory map
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Razpored dejanskih pomnilnikov opiSemo v povezovalni skripti
(angl. Linker script — datoteka v projektu s kon€nico .ld)

Primer opisa razporeda dejanskih pomnilnikov za
plos¢o STM32H750B-DK:

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
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E CubelDEWorkspace - stm32h7-asm/Core/Src/Main.s - STM32CubelDE

File Edit Source Refactor Navigate Search Project Run Window Help,

w | O
BE% T E =0

Inihg

I Project Explorer %

~

~

Fri

Delo na STM32H7 razvojnem sistemu

Prikljucitev :

« Mikro USB priklop na daljsi stranici (nad LCD, sredniji

Poseben zacetni projekt (github) in info za STM32H7 (e-ucilnica):

- —
S

 dodajanje vsebine (Main.s):

&~ &~ &

0 CubelDE_Workspace
O stm32f4-asm-gemu
2 Delo
= ARM9Template

[ stm32f4-asm (in STM32AsmTemplate)

= ARM9Template.zip
[ Node_V4 (in node_v4)
i Sluzba
I CAN_IEX_Module
v = ORLab-STM32H7
v [ stm32h7-asm
3 Binaries
@ Includes
~ 2 Core
¥ & Src
[8 Main.s
v = Startup
18 startup_stm32h750xbhx.s
= Debug
= out
L& makefile
= README.md
2 STM32H750X.svd
% [ STM32H750XBHX_FLASH.Id
& STM32H750XBHX_RAM.Id
= README.md
~ = RALab-STM32H7
[ stm32h7-asm_RA_LED
= README.md
[ STM32_USB_Key_AdvDebug
[ STM32_USB_Key_FreeRTOS_AdvDebug
= STM32Cubel DE_Adv_Debug
= STM32F4_Discovery VIN_Projects

IEEAR-

Grefr v GO TRy I RETN YD
18 Main.s % [8 startup/_stm32h750xbhx.s

12
L3/ /7000TTELTIII AT T TR AT I T TP IR LTI PR R
14 // Definitions

IS /SILLETEELIIII AT TP EEEEE LI L LTI P LRSI LT P PR ]
16 // Definitions section. Define all the registers and

17 // constants here for code readability.

18

19// Constants N RaTumin cictam STM2OUTEOPK e

28

21

e STM32H7508-DK Discovery kit with STM32H750X8 MCU

24

25 .align @ | QRLab-STM32H7 - GitHub repozitorij

26

27STEVL: .word @x18  // 32-bitna spr. B User Manual Discovery kit stm32h750xb uploaded 11/11/22, 10.15
28STEV2: .word ©x4e@ // 32-bitna spr.

29VSOTA: .word © 32-bit .

28 ror / e ser ( DataSheet_stm32h750xb Uploaded 11/11/22, 10.16
Bz

32// Start of text section ﬁ Reference Manual rm0433-stm32h750xb Uploaded 11/11/22, 10.17
33 text ﬁ

34 : .

- .type main, %function Programming_Manual_pm0253-stm32h750xb Uploaded 11/11/22, 10.17
36 .global main

37 ﬁ Errata_es0396-stm32h750xb Uploaded 11/11/22, 10.19

38 .align

39main

40 ldr r&, =STEV1 // Naslov od STEV1 -»> r@

41 ldr r1, [re] // Vsebina iz naslova v r@ -> rl

42

43 ldr re, =STEV2 // Naslov od STEV1 -> re

44 ldr r2, [re] // Vsebina iz naslova v r@ -> r2

a5

x 249 r3,0Lr2 /) r 2 s https://github.com/LAPSyLAB/ORLab-

islg str v, 1r0) | /) iz regisira 15 o> na maslov v e STM32H7/tree/main/stm32h7-asm
51__end: b end
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Delo na STM32H7 razvojnem sistemu

Prikliugitev - S g

* Mikro USB priklop na daljsi stranici (nad LCD, srednji !!!)

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
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Figure 8. Processor memory map

Posebnosti v kodi (.data sekci

V pravem vqgrajenem sistemu:
* so spremenljivke obi¢ajno shranjene v SRAM pomnil

niku

* sekcija .data
* program (ukazi) v Flash pomnilniku

* sekcija .text
Primer v Rodi - Vsota dveh Stevi

STEV1: .word Ox40
STEV2: .word Ox10
REZ: .word ]

.text
.org 0x2e

“.'-_-r‘d-ffr—'g;‘*c: fic 511MB
memory
Private peripheral 1.0MB
bus
External device 1.0GB
External RAM  1.0GH
Peripheral 0.5GB
SRAM 0.5GH
Code 0.5GH|

OxFFFFFFFF

0xE0100000
0xEOQOFFFFF

0xE0000000
OxDFFFFFFF

0xA0000000
Ox9FFFFFFF

0x60000000
Ox5FFFFFFF

0x40000000
0x3FFFFFFF

0x20000000
OX1FFFFFFF

0x00000000

.align
.global _start
_start:
ldr o @
1dr ri,[re]
ldr s
1dr r2,[re]
add r3,ri,r2
ldr s
str r3,[re]
end: b end

CPUlator ARMv7 System Simulator - Example

rrl OR - Organizacija racunalnikov

1dr r0,=127

mov r0,#127

ldr r0,=vrednost 32b

1ldr r0,=0x12345678

1dr r0,temp

jjff;/)' .word 0x12345678

Vrednost 0x12345678 se kot konstanta shrani v

Flash takoj za kodo, zato se lahko prebere z naslova
temp (ker je relativno blizu PCja)
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CubelDE: Priprava osnovneqa projekta za delo v zbirniku

[I CubelDEWorkspace - STM32CubelDE
File Edit Source Refactor Navigate Search Project Run \

1.Prenos projekta v lokalno mapo:

Prenos iz Github-a:

. https://qithub.com/LAPSvLAB/ORLab-STM32H?/tree/main/

* Shranitev v lokalno mapo

2.Vzpostavitev zaCetneqga projekta:

« Uvoz obstojeceqga (lokalno)

* Open projects from File System

» Select project(s)

3.Prevajanje, zagon:
* Project -> Build Project

New Alt+Shift+N > | %

Open File... 5

Open Projects from File System...

Recent Files >

32h7-asm o x
) .
| Import Projects from File System or Archive —
! This wizard anglyZes the content of your folder or archive file to find projects and import them in the IDE.
)
I
! ort source: ‘ D:\OneDrive - Univerza v Ljubljani\Delovni\Workspaces\Cubel DE\STM32F4_Discovery VIN v ‘ Directory... Archive...
)
[ type filter text | Select All
"
Folder Import as Deselect Al

STM32F4_Discovery VIN_Projects Edlipse project
STM32F4_Discovery VIN_Projects\Audio_playback_and 1 Eclipse project

|

<

" [ 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
File Edit Source Refactor Navigate Search Project Run Window Help

2 of 8 selected

[ Hide already open projects

Run -> Debug

Step (Into,Over), Breakpoints

E CubelDEWorkspace - LED_Blink_Demo/Core/Src/main.c - STM32CubelDE
File Edit Source Refwrﬂlw S8ar Gam Project Run Window Help

Hnll g
4 Debug # [ Project ExSTotdr e - -l = Berime.txt

 BE v | fnimrrs 0SS ididsr0~r G ~i®s

main.c stm3

« [E LED Blink_Demo Debug [STM32 Cortex-M ¢/ /> @retval int

~ B LED_Blink_Demo.elf [cores: 0] 2
~ i Thread #1 [main] 1 [core: 0] (Suspended

# arm-none-eabi-gdb (8.3.1.20191211)
o2 ST-LINK (ST-LINK GDB server)

74 */
- 75°int main(void)
76 {
77 /* USER CODE BEGIN
78
79 /* USER CODE END 1
80
81 /* MCU Configuratio
82
8 gt g 211 per
8! HAL_Init() ;l

- ..

= main() at main.c:84 0x800057¢

86 /* USER CODE BEGIN

88 /* USER CODE END In

=i < B~ & ~vminidigve~ Open Project
&5 Project Explorer 2 Close Project
v & FRI e Build All Ctrl+B
OR Build Configurations >
SRA Build Project
~ =VIN N g - )
~ & STM32F4_Discovery_Projects (in STh. E:"'d i & >
ean...

& Audio_playback_and_record
[ Buzzer_PWM_Demo

[F Initial_Breadboard_VIN

[ LED_Blink_Demo

PR DBl Mo ACRALL

[ CubelD ace - STM32CubelDE
File Edit Source Refactor
=i 57 | ® & v @inid
& Project Explorer 2
~ 2 FRI

= OR

= RA

~ =VIN

v & STM32F4_Discovery_Projects (in STM32F4_Di &

= Audio_playback_and_record
[Z Buzzer PWM_Demo

[T Initial Breadboard _VIN

[ LED_Blink

Demo

Build Automatically
Build Targets >
C/C++ Index >

vigate Search Project Run Window Help
¥ € v & @ Run

% Debug

Run History
© RunAs

Run Configurations...

Debug History
Debug As
Debug Configurations...

Breakpoint Types
Toggle Breakpoint

=] /* Configure the sy
-E‘-—-'-—-"-J:-:..I

Toggle Breakpoint
- s e mm o

(%
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