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Vsebina vaj

Trije tematski sklopi :
1. Programiranje v zbirnem jeziku ARM (3 vaje) - STM32H750B-DK Discovery

Ponovitev RA, razSiritev, nadgradnja:
* Delo z biti, sklad, podprogrami

2. Sistemske naprave v zbirniku (7 vaj) - STM32H750B-DK Discovery
Paralelni vhod/izhod: GPIO
Casovniki: TIM, SysTick
Serijske povezave: U(S)ART, USB VCOM port
Prekinitve, prekinitveni krmilnik, SDRAM, Mini RTOS (AIC)

Primeri in osnove tudi v
jeziku C (neobvezno)

3. MiMo lab. vaja (v1, v2 - v skladu s predavanji nekje vmes)

2 obvezni (po 80%) in 2 neobvezni domaci nalogi (po 20%):

1. MiMo, osnovna (obv.), MiMo dodatno delo (neobv.)

2. ARM,STM32 - aplikacija (obv.), ARM,STM-Dodatna (razsiritve, aplikacija,
senzorji) (neobv.)

* Vsako dodatno delo Steje v neobvezni del za viSjo oceno !!!
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Vsebina vaj

Primer zadnje vaje — Mini RTOS :
1. Mini RTOS

* Preprost operacijski sistem za veC€ procesov

* 1000x v sekundi preklopi med procesoma
e TaskO: Blink LED1 >
* Task1: Blink LED2

SysTick_Handler() I I I I I I I

- [ I [
L

SysTick interrupts t 1 1 I 1 i i time
0 T 2T 3T 4T 5T 6T

)

Fixed time interval
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Ocenjevanje OR

* Vaje prispevajo 50% h konc¢ni oceni in morajo biti
opravljene:
» Pozitivhe domace naloge (obvezni del, 80%, ocena do 8),

Dodatne domace naloge (neobvezni del, 20%, viSja ocena 8+).
» Se pristeje obveznemu delu

2022: Vzporedno uvajanje STM32F4, STM32H7 Discovery
2023: Vzporedno: STM32H7, STM32F4, FRI-SMS
2024, 25, 26: Osrednja platforma: STM32H7

« Ustni izpit 50%
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Spletni simulator cpulator — RA

* https:/icpulator.01xz.net/?sys=arm
* zacetni projekt OR:
* https://cpulator.01xz.net/?sys=arm&loadasm=share/sN7suQe.s

Reload

Continue Restart

Step Into

Step Over

ELepiont Flev  Help~

‘t _ F2 Ctrl-F2 Shift-F2 F2 Ctrl-R Ctrl-Shift-L
.data
< [J reme IHI'L = Jvke 13 Registers <> Disassembly (Ctri-D) Q Memory (Ctrl-M)
STEV1: word Ox10 Refresh “ Go to address, label, or register: l@E)E)E)E)E)M ] - Refres| Go to address, label, or register:
STEV2: word Ox40 r0 | 00eEE058 ® Address ‘ Opcode ‘ Disassembly Address ‘ Memory contents and ASCII
r1 00000010
. r
REZ: .word 0 r2 | 00000040 -start: ) _ o
2 | ses0sese 00000020 | e59fA018 ldr ro, [pc, #24] ; 0x40
4| 00000000 OEREAE24 | 5901000 ldr ri, [r0] 0OEORO20 eb9fEP18 e5901000 e59fE014 e5902000
text rs 00000000 00000030 eB813002 e59f000c e5803000 eafffffe
SIS . ré 000028 |e59fE014 dr re, [pc, #20] 3 Ox44 40 50 54 58
LOrg r7 00002c | e5902000 dr r2, [re] 50 10 40 50
a.l._l‘:,"gn 8 30 | e0813002 add r'3j rl, r2 0000BO60O aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
. ro PEOEEEEO 0EEEEOTE Aaaaaaaaa aaz2aaaaa aaaaaazaa aaaaaaaa
r10 34 | e59f000C ldr re, [pc, #12] ; Ox48 00000080 daaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
r1 00AO38 | 5803000 str r3, [re] 00000090 aaaaaaaa aaaaaaaa aaaaaaaa  aaaaaaaa
N g-l.O bal _start r12 | 00000000 000PA0ad  aaaaaaaa aaaaaaaa aa3aaaaaa  aaaaaaaa
. sp 08000000 end: (ofofo]clole]e]0] A33a233a3a 23333333 233333333 aaaaaaaa
_start: Ir | eeoe0000 ’ 0000000
0666603 0000003c | eafffffe b ®x3c (0x3c: end) C aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
BC ¢ 000000d0 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
1dr 0 cpsr 1d3 40 50 andeq re, ro, ro, ASR ro 0000000 aaaaaaaa aaaaaaaa adsaaaaaa  aaaaaaaa
=y Spsr | 00000000 0EOEOETE aaaaaaaa aa3aaaaaa a3laaaaaa aaaaaaaa
R 0| oooposoo | 09000044 00000054 andeq 9, 1o, 1, ASR 1 00000110  sasascas sasaamas sasases asamasns
s1 [elefelelololelo] 00008120
<2 48 58 andeq 0, r@, r8, ASR r0 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
0000 000060600 - 00000130 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
1dr o, s3 = 4c andeq r0®, r@, roO
cA |l mmnamnen STEV1: 00000140 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
8 - . N
ldr 2 N [r E]] 4 000050 | 00000010 andeq e, ro, ro, LSL r@ 00000150 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
i‘tRegisters ¥¥ Call stack STEV2: 00000160 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
= = - . - 00000170 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
000O0054 | 0000040 ande ro, r@, r@, ASR #32
add 3 s 1 s r2 ’-‘Trace -](_-Breakpomts REZ: q ’ ’ ’ DOPPA18O  aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
M Watchpoints | 00000858 | 00090058 andeq 0. 1. ro. ASR ro 0000190 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
= - s s s
¢ Symbols | ¥¥ Counters 0000005¢ | 00000000 andeq re, re, ro 00000120 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
1dr re . 000001be aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
2 3 settings 00000060 _endt.) OxF b16 000001 232333333 33333333 2333333aa  a3aaaaaa
- - - aaaaaaaa e xfeaaab
ST 3 3 [r @] . .~ 00000064 | aaaaaaaa bge Oxfeaaabld 000001d0 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
Number Display Optior & ° 000O01e® aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
. 00000068 | aaaaaaaa bge 0xfeaaabl8
Size: 0000006C | aaaaaaaa bge oxfeaaablc 00000110 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
o (Foadema | G0o060r0 smasza  bge  oxresna coo%0%60 | aomaaace aasaonsa osaaaoan aaaonsen
end: b end Memo . 00000074 | aaaaaaaa bge oxfeaaab24
ry words per row: [4 00000220 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
00000078 | aaaaaaaa bge Oxfeaaab28
Editor Options - 0000007¢c | aaaaaaaa hoe oxfeaaab2c v 00000230 daaaaaaa aadaaaaa aaadaaaa  aaaaaaaa
P - - 00000240 aaaaaaaa aaaaaaaa aaaaaaaa  aalaaaaaa
{ CEEE—D » IZ'Edltor(CtrI-E) ‘I Dlsassembly(CtrI-D) OOAAA25( AAAAAAARA __AARAAAAA___AAAAAAARA__ARAAAAAA

£ Messages

Link: arm-altera-eabi-ld --script build_arm.ld -e _start -u _start -o work/asmETdoWw.s.elf work/asmETdoWw.s.0
Compile succeeded.

Compiling...

Code and data loaded from ELF executable into memory. Total size is 96 bytes.

Assemble: arm-altera-eabi-as -mfloat-abi=soft -march=armvi-a -mcpu=cortex-a9 -mfpu=neon-fpl6 --gdwarf2 -o work/asmreEAFP.s.o work/asmreEAFP.s

Link: arm-altera-eabi-ld --script build_arm.ld -e _start -u _start -o work/asmreEAFP.s.elf work/asmreEAFP.s.0
Compile succeeded.
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Centralha

n Glavni pomnilnik
PFDCGSHD Eenatao

RA - Prakticno delo: vsota dveh stevil
e B
https://cpulator.01xz.net/?sys=arm&loadasm=share/sN7suQe.s = ;d%ymso{m
.text [~ ==
.align
RA - Ponovite |
ldr .Jz[le]' Vhodsn‘f;;;hod\

ldr r2,[re]

add r3,rl,r2

Vhodno—izhodne
I noprave

ldr re,=REZ
str r3,[re]

F2 Ctrl- F2 Shift-F2 Ctrl-R Ctrl-Shift-L
end: b end
¥k Registers <> DlsassembN (Ctrl-D) Q Memory (Ctri-M)
B! N ry
Refresh “!l Go to address, label . register: |00000024 l - Refres| Go to address, label, or register: [/
r0 | eeeeeess @ Address Opcode | Disassembly Address | Memory contents/and ASCJI
g gggggg}lg \gtart: | 00000000 00000000 0000000 0EEE000E
r3 AIRRAESE [ OEEEEO20 |e59TEE1R 1dr -8, [pc, 1  @Ax40 AEEEEE1G elolelelelelelo] OEEEEE0 OEELOEGE
ra | eooe OREEED24 | 5981000 1dr ri, [re] AREEEE20 e59f0018 £5901000 E591f0014 e5902000
rs | eeeedben clelofolojokto eB813002 e59T000C [e5803000 eafffffe
r6 | eepeREEE POPEPO2R | e59fR014 1dr 0, [pc, 1 POOEEE4O BEEEEO50 00OEEE54 [ BOBEBE5E GOOOBLOO
r7 | eooceeee AOEEEO2c | 5902000 ldr [ro] EOEEEE50 PEOOEE1E 0OEEEE4L0 ¥ 00PEEE50 EEEEEEEO
r8 | 0eeOEEER 0000030 | ed813002 add Fl, r2 EEEEEE6O aaaaaaaa  2aaaaaaa  aaaaalaaa  aaaaaaaa
r9 [elelolololeolele] EEEEEOTO aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
r0 | 00000000 00000034 |e59fR00C 1dr [pc, 1 clofolojolofelo adaaaaaa aaaaaaaa aaaaaaaa  aaaaaaaa
r1| 60000000 0OEEOO38 | 5803000 str [re] OEEOEE9O aaaaaaaa aaalalaaaa aaaaaazaa aaaaaaaa
ri2 | 00000000 AEOEEEMEaN aaaaaaaa aaaaaaaa aaaaaaaa  aaaaaaaa
. 3aaaaaaa 2a3aaaaaa  23aaaaaa aaaaaaaa
sp 0O0EEEEe end: lolelelololelalc)
Ir 00000000 0000003c |eafffffe b Ox3c  (Ox3c: end) EEEERECE aaaaaaaa aaaaaaaa  aaaaaaaa  aaaaaaaa
Pc 0000003c PEEEEEO aaaaaaaa aaaaaaaa  aaaaaaaa  aaaaaaaa
Cpsr | ©00001d3 00000040 |00AOEA50 andeq 0. r0. ASR EEEEEReO 433a3aaa  23233333aa  a3aaaaaa aaaaaaaa
Spsr | 000Q0EE0 ’ ’ PEEEEETO aaaaaaaa aaaaaaaa  a3aaaaza aaaaaaaa
<0 00000000 00000044 |00000054 andeq r0, r4, ASR PEEOE1OO aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
<1 00000000 POEOE110 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
2 ARRAAAE 00000048 | 00000058 andeq 0, rg, ASR POOOE120 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
53 00000000 -, 0000004c | 0OOAOOO0 andeq 0, ro PEPOE136 adaaaaaa aaaadaaaa aaaaaaaa  aaaaaaaa
ARAAAARR STEV1: PEPOO140 adaaaaaa aaaadaaaa aaaaaaaa  aaaaaaaa
4 — » 00000050 | 0PEAAALD andeq 0. ro. LSL PEEEE150 aaaaaaaa aaaaaaaa  aaaaaaaa  aaaaaaaa
ﬁReglsters -](-Callstack STEV?2: ’ ? EEEE160 Aaaaaaaaa  aaaaaaaa  aaaaaaaa aaaaaaaa
— ke -]"[-Breakpoints 00000054 |BEEAEE40 andeq 0, ro, ASR EEEE1TE Aaaaaaaa 23323333 2Aa33aaaaa aaaaaaaa
FIEl = ) REZ: PO0OE180 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
I Watchpoints 00000058 | 09000050 andeq 0. r0. ASR AOEOO190 aaaaaaaa aaaaaaaa aaaaaaaa aaaaaaaa
I Svmbols | ¥¥ Counters P L I (ololololonE=10] AAA83333 AA333333 33333333 33333333
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Razvojno okolje: CubelDE

Delo s plos¢ami: STM32H7, STM32F4, STM32XX

CubelDEWorkspace - Sluzba/ORLab-STM32H7/stm32h7-asm/Core/Src/Main.s - STM32CubelDE - m}
File Edit Source Refactor Navigate Search Project Run Window Help
(=g |~ v lm w | @vavdvevitvOovavimsyviRET Y il S v v ezl @ Q g | BO%E
 Project Explorer 5% 7Y § 7 0 [ manc initial storage.c | [ storage.c io.c |l controllerc |l controllerh | & hmic | [&hmih storageh | [Evariablesh | [©aih |[Hao.h uarth Main.s x
» [E bsp23 (in bsp23_v2 28
» 13 Cubel DE_Workspace 29STEV1: .word ox1e // 32-bitna spr.
> i Delo 30STEV2: .word  @x40 // 32-bitna spr.
» 12 eclipse-workspace 31VSOTA: .word 2] // 32-bitna spr.
» [E Node_V4 (in node_v4 32
~ &2 Sluzba 33
> [ CAN_IEX Module 34// start of text section
> & CAN_IEX Module_bak 35 text
> [ H7-BSP-LCD-0OS 36
> i ORLab-STM32 37 .type main, %function
~ = ORLab-STM32H7 38 .global main I
» & asm sol GPIO_LEDs 39
» & asm_sol_MiniRTOS_AsmlLib 40 .align
» = asm_sol_SysTick_LEDs 41lmain:
» & asm_sol_SysTick_LEDs_Interrupts 42 ldr r@, =STEV1 // Naslov od STEV1 -> r@
» & asm_sol_USART3 43 ldr ri, [ro] // Vsebina iz naslova v r@ -> rl
* & asm_sol USART3+DMA 44
» & Docs 45 ldr r@, =STEV2 // Naslov od STEV1 -> ro
» & DWT_Cycles_Measurements 46 ldr r2, [re] // Vsebina iz naslova v re -> r2
» = STM32H750B-DK_BSP_C_Basic 47
» & STM32H7508-DK_C_Basic 48 add r3,rl,r2 // rl + r2 ->r3
~ & stm32h7-asm 49
v & Core 50 ldr re, =VSOTA // Naslov od STEV1 -> ro
v & Src 51 str r3,[re] // iz registra r3 -> na naslov v re
52
> & Startup 53__end: b __end
> & Debug 54
> & out 55
& makefile 56
L README.md
TM32H750X svd mi Tasks| = Properties| 2 Console 7 & = B || = Static Stack ... 4 Search = Disassembly | a Build Analy... | = Progress | & Problem De...m
i STM32H750XBHX_FLASH.Id 504 errors, 384 warnings, 325 others (Filter matched 300 of 1213 items)
@ STM32H750XBHX_RAM.Id Description

[ README.md © i Infos (100 of 325 items) |
& ORLab-5TM32H7_bak i ‘dkconfig' dedlared here

= RALab-STM32H7

STM32_USB_Key_AdvDebug

[ STM32_USB_Key_FreeRTOS_AdvDebug
& STM32CubelDE_Adv Debug

> STM32F4_Discovery VIN_Projects

= STM32F4_Docs_and_Examples

each undeclared identifier is reported only once for each function it appears in
each undeclared identifier is reported only once for each function it appears in
each undeclared identifier is reported only once for each function it appears in
each undeclared identifier is reported only once for each function it appears in

each undeclared identifier is reported only once for each function it appears in
expected ‘ai float *' {aka *float *'} but argument is of type “ai float (*)[28T" {aka 'float (*)[28]"

Writable Smart Insert 1:1:0
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Razvojno okolje: VSCode (opcija)

Delo s plos¢ami: STM32H7, STM32F4 , STM32XX
(ni ,uradno® podprt, je pa zanimiv)

2 UTFE LF ARM R

Instalirate dodatek
STM32CubelDE for Visual Studio Code

STMicroelectronics # st.com D 135,747 * w1y (35

STM32 embedded development support added to Visual Studio Code.

UninstaII|V Switch to Pre-Release Version [REVARNUGRINGER 4%
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Delo s sistemi
STM3\2H / (osrednji), STM32F4 , FRI SMS
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Fri

STM32H750: GPIO, TIMer, USART
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STM32F407VG: GPIO, TiMer, USART =)
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----------------------------------------.

'FRISMS PIO, Casovnik, DBGU UART'

nnnnnnnnn

e
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Ol s =SEER - o= IR b
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| IFoRce - s \ 10400 Ethernet Image
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! il ) P EF%‘ \ | I It rfa OHGI
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Organizacija raCunalnikov

ISCete vsebine vaj, dodatne izzive, pomog, ideje za projekte ?

E gOfujpl

e MS Teams OR VSP 2026/27
« Komunikacija (govorilne ure, pogovor, pomocg),

» OneNote zvezek z zapiski predavan; E - E
-

* LEA- Lapsy Embedded Academy '

» Projekt spletnega izobraZevalnega portala z vsebinami RA, OR in VIN (ter
ostalimi projekti, diplomami, tecaiji, ...)
https://unilj.sharepoint.com/sites/LAPSYEmbeddedAcademy/

Dobrodosli:
* e-ucilnica

 Discord(https://discord.qa/RYd36J7zQc )

LE\ ty5qjm9

LAPSy Embedded Academy

rri OR - Organizacija racunalnikov -
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Organizacija raCunalnikov

LEA - Lapsy Embedded Academy

¢ https://unilj.sharepoint.com/sites/LAPSYEmbeddedAcademy/
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