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Delo na STM32H7 razvojnem sistemu
PrikljuCitev : ¥
« Mikro USB priklop na daljsi stranici (srednji !!!) :

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

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

o v |®~>& v @in R R PO R A R A A R R I K B R R
5 Project Explorer X S5V E 70 EMains % Bstartu / stm32h750xbhx.s

~ U CubelDE_Workspace 12
Ny 3//ILTIEETTII AT ETEEE LA LI LTI TP TR LI I TP PR T

19 stm32f4-asm-qemu 14// Definitions

~ i Delo IS //IITEEEEI AT T EEEE AL I LTI T IR I I LTI PP R
= ARM9Template 16// Definitions section. Define all the registers and
[T stm32f4-asm (in STM32AsmTemplate) 17// constants here for code readability.
N . 18
2 ARM9Template.zip 19// Constants o
[ Node_V4 (in node_v4) 28T UK mmmmmmmmees
v 2 Sluzba 21
; 22// Start of dat ti . .
I CAN_IEX Module e o STM32H7508B-DK Discovery kit with STM32H750X8 MCU
~ i ORLab-STM32H7 23 -data
~ [0 stm32h7 24 : T
' stB. asm 25 .align @ | QRLab-STM32H7 - GitHub repozitorij
3 Binaries 26
il Incluctes 27STEV1: .word @xleé  // 32-bitna spr. B User Manual Discovery kit stm32h750xb Uploaded 11/11/22, 10.15
~ (@ Core 28STEV2: .word x40 // 32-bitna spr.
- 29VSOTA: .word e // 32-bitna spr.
& sre 30 ’ B Datasheet_stm32h750xb Uploaded 11/11/22, 10.16
I8 Main.s §
31
¥ & Startup 32// Start of text section ﬁ Reference Manual rm0433-stm32h750xb Uploaded 11/11/22, 10.17
18 startup_stm32h750xbhx.s 33 Jtext
& Debug B4 . ) i Programming_Manual_pm0253-stm32h750xb Uploaded 11/11/22, 10.17
& out 35 .type main, %function
) 36 .global main ﬁ
[ makefile 37 Errata_es0396-stm32h750xb Uploaded 11/11/22, 10.19
E README.md 38 .align
B STM32H750X.svd 39main:
N & STM32H750XBHX_FLASH.Id :‘z ig" r‘l’s =S;EV1 /;fVNE;:,lC"’ od STE‘I”l -> ree -
& STM32H750XBHX_RAM.IA oz rri. [re] sepina iz masiova vor "
& READMEmd 43 ldr r@, =STEV2 // Naslov od STEV1 -> r@
~ = RALab-STM32H7 44 ldr r2, [re] // Vsebina iz naslova v r@ -> r2
[ stm32h7-asm_RA_LED 45
5 README.md :g add r3,rl,r2 // rl + r2 -> r3
[ STM32_USB _Key_AdvDebug 48 ldr r@, =VSOTA // Naslov od STEVL -> r@
[ STM32_USB_Key_FreeRTOS_AdvDebug 49 str r3,[re] // iz registra r3 -> na naslov v r@
= STM32Cubel DE_Adv_Debug 50
1= STM32F4 Discovery VIN Projects 51__end: b __end
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GPIO Krmilnik

-
3v3 —i

.uwu
Al BLUE HAT

TD0341X-GO1-BLU

R231
100R

DNF
Buttons
7 r230
y 330R PC13 WAKEUP
R229
220K

R233 LD7
LEDI n SLORR GREEN
R232 LD6
LED2 BSORK'. RED
U6B
STM32H750XBH6
T8 Alb LCD G5
Us gg? g:? AlS LCD G6
Hl6 PG2 PI2 Bi15 ARD D12
HIS| pos pl3 Cl4__ STMOD#S-MOSIs
Hl14 PG4 Pl4 A4 SAI2 MCLKA
Gl4 PGS PIs A3 SAI2 SCKA
Gl5 PG6 Pl6 A2 SAI2 SDA
Flé PGT P17 B3 SAIZ FSA
F15 PGS PIS E4 ARD D7
AlO PG9 PI9 E2 LCD VSYNC
A9 PGL0 PILO F3 MII RX ER
B9 PG11 PIl1 F4 STMOD#18
C9 Hl1 [.LCD HSYNC
PGI12 P12 —
D9 PGI13 PII3 H2 LED2
D8 y o | H3 LCD CLK
D6 RG14 Lt5) P5 LCD RO
PG15 P115
;j‘]’ 3 TCD R2
by I6 LEDI
1A 1.’ R4

LED: rdeca PI13, zelena PJ2

rri OR - Organizacija racuna

W, 5TF,

LD
LED_WEYHE, LE0_DE, LDD,

=

BT DT 3L BOMAAC_[T53 1
SR, SOMIC_Daor
CHD, DG CH, Cain

i i A

HEYMC, WSFHD, PINCLE, D713:4]
AT CH
AT

HETIMH LTS e, &

:vmu'_wuul]
DFSOMI_DWTAkE 7]
Bibdn_CHIg ]

D, BOX, P, WOLE, THY. l:-:l
AE

B0, 5O . WAL G2 1l 3a 1]
B B, FE, WCLK. Df 1
TR e A
TSI AR, S0 WS a8 AF
1 morngd chan [TIINT_CHIWML
1 chan (TIVHT_CHA, BRI ax,
1 mornpd cn [T GHIR
1t (TIMIG_CEHY, BRI i AF
& ooepl e (Tl 05_CH1 |1 3L
e, [TR_CHEY 2, BRI
e g, S0, Wi AF
DL WS, ECK, MIE |
B0, D, WS, WCK, ss AF

1% Bz, OTE, RS aa &F

I [

FHTA]

=, BOR, S, ML
D), G- ne

M TP R
SOMPz LT

LETINE DT an 4F
LETIN CLIT aa AF
LPTIVE CLIT B8 4F

SCL, S0, SHIBAL m P

MOS, WSO, 50K M35 )
A0, 508, D WA, MK asAF

Foi, TH, CK, OT5, RTS an AF

LPTRE2_00, LIFT_iH2 o
LPTING_DUT

LD AIT3), LED: GiT-E)
Lot LCO_ BN,

oF,
ey ":;2“" ‘I’"‘-"'l:‘;- FETARFIGR OF: DRI,
perphecin mAr N CRE AT ?I‘,’f."fl'"' T
wrET | [ [_
Fir PHY
ETHER
wag . [[Fercdorcng [ora F4
™ [ [ [y
ANLHE 2 (MR erafl FFR P AFG
FLasH I i I
\ b AHE
gy el [ =
ERANTERANTERAY]
E ii@ FNG 5 .
B
i = T H —
S awisn ] § Rl | T
E.'I.KCEJ.]-'“
5 " W
g "‘“'"g“m IMs PEECE
WDG
dFEG [ L= T, e THA
_ EAIPMI
EOMMC1 FIFG T
> Tz
o o —
| . TnE
R,
HATIM - -
T USeRTS
UARTA
T
UARTS
LRI = UARTT
BAI 3 UARTH
SFIG BPEEaT
TIM1T SPOAZET
Tik6 = B USMBLIS
TIMG = i
" EEEIE
5PH — m H
3 ECUEMBLIE)
ERIN2ET g
WL
JEAATR
= e TT-FDCANT
e LEAAT i FOCANZ
TIPS |
= — E USECR
= : — & FE EAA BT Bl
i FOMICED
- —
N DAC
[OPK0 PORTA.. | 3
GRID FORTK [ RO T
Resel &
e canrcl
SAH
COMP1AT
LPTMS
VAEF
LFTRa
SYECFG
LPTIMA
EXTI WHUF
acs
WOG
SPHA258
LELAATY S g
TH cug[__reRc |
I
[ LR R
[T e |

1010 30 anaiog inpas
creron o A0G1 8.2

hanois, ETR o AF
s, ETR s AF
i, TR AF
s
charrs aa AP
Y vl na AF
ol B RE
X, TR SCR.OTS,
TS anAF

n, T EEK
TS RS m AT

RN, T AR
K, T a8
., TR i A

o, T B8 AF
WAL, W, BOH, M55 1
0, O, R, W, MK, AP
WIS RSO, SOK. WSS
SO, O, WS MOW, s AE

BCi, B0, SAAELAL 33 AF
B S04, U, 5 B
BOL S0 M e BF
IO, WORDY

T, Ax

TE, RX

5 o AF
CEC AF
C_UT, DAC_CUT2 s AP

LETIM e LPTIN 2
LTI _OUT as 86

A s 10 0
VCARGHEID & R0 A
V0 = 1A R

S

VRAT =1 A ia X6V

Bec o

En:u,usan

e

WHLIS ]
MSwS063EW



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

1"

11

1.1

rri

Vir: RM0433 Reference manual

Strani: 131, 455,

927-545

" life.augmented

RM0433
Reference manual

STM32H742, STM32H743/753 and STM32H750 Value line

advanced Arm®-based 32-bit MCUs

c..... 527
General-purpose HOS (GPIO) .- seeseeree ettt 27T >
A dtroduction . oveesees T o
112 GPIO main features ... oooorees T o
11.3 GPIO functional description ..+« +- e T -
11.3.1 General-purpose PO (GPIO) «.ovveerme R o
11.3.2 O pin alternate function multiplexer and mapping ... - o

1133 O port control registers ... ..o

General-purpose 1/0s (GPIO)

Introduction

Each general-purpos
GPIOx_OTYPER, GPIOx
GPIOx_IDR and GPI _ :
;ll GPIOs have a 32-bit locking register (G

selection registers (GP

i i ti

1/O port has four 32-bit configura
0 Fé)SPEEDR and GPIOX_PUPDR), two 3
Ox ODR) and a 32-bit set/reset register (GP!

1Ox_AFRH and GPIOx_AFRL).

on registers (GPIOX_M_ODER,
2_bit data registers 3
Ox_BSRR). In addition

Table 8. Register boundary addresses!")

131/3319

P1Ox LCKR) and two 32-pit alternate function

OR - Organizacija racunalnikov

Boundary address Peripheral Bus Register map
0x58027000 - 0x580273FF RAMECC3 Section 3.4: RAMECC registers
0x58026400 - 0x580267FF HSEM Section 10.4: HSEM registers
0x58026000 - 0x580263FF ADC3 Section 25.7: ADC common registers
0x58025800 - 0x58025BFF DMAMUX2 Section 17.6: DMAMUX registers
0x58025400 - 0x580257FF BDMA Section 16.6: BDMA registers
0x58024C00 - 0x58024FFF CRC Section 21.4: CRC registers
0x58024800 - 0x58024BFF PWR Section 6.8: PWR register description
0x58024400 - 0x580247FF RCC T Section 8.7: RCC register description
0x58022800 - 0x58022BFF GPIOK Section 11.4: GPIO registers
0x58022400 - 0x580227FF GPIOJ. | AHBa4 |Section 11.4: GPIO registers
0x58022000 - 0x580223FF GPIOI ) | Section 11.4: GPIO registers
0x58021C00 - 0x58021FFF GPIOH Section 11.4: GPIO registers
0x58021800 - 0x58021BFF GPIOG Section 11.4: GPIO registers
0x58021400 - 0x580217FF GPIOF Section 11.4: GPIO registers
0x58021000 - 0x580213FF GPIOE Section 11.4: GPIO registers
0x58020C00 - 0x58020FFF GPIOD Section 11.4: GPIO registers
0x58020800 - 0x58020BFF GPIOC Section 11.4: GPIO registers
0x58020400 - 0x580207FF GPIOB Section 11.4: GPIO registers
0x58020000 - 0x580203FF GPIOA Section 11.4: GPIO registers

‘y_l RM0433 Rev 7
Reset and Clock Control (RCC) RM0433
8.7.43 RCC AHB4 Clock Register (RCC_AHB4ENR)
This register can be accessed via two different offset address.
Table 68. RCC_AHB4ENR address offset and reset value
Register Name Address Offset Reset Value
RCC_AHB4ENR 0x0EQ
RCC_C1_AHB4ENR 0x140 0<0000.0000
31 a0 28 8 7 2% 28 2 2 2 20 18 8 7 18
g iz § z
™ w | W w ™
15 4 13 2 n 10 ) 8 7 6 5 4 3 2 1 [}
g & i i i i & i g i ]
wo oo [ ow | [ [ w [ [ w [ w | w [
1t
‘Y_I RM0433 Rev 7 455/3319
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Vir: RM0433 Reference manual
‘— RMO0090
,I /i augmented Reference manual

STM32F405/415, STM32F407/417, STM32F427/437 and
STM32F429/439 advanced Arm®-based 32-bit MCUs

Reset and Clock Control (RCC) RMO0433

8.7.43 RCC AHB4 Clock Register (RCC_AHB4ENR)

This register can be accessed via two different offset address.

Bit9 GPIOJEN: GPIOJ peripheral clock enable Table 68. RCC_AHB4ENR address offset and reset value
Set and reset by software. i
0: GP10J peripheral clock disabled (default after reset) R99|5ter Name Address Offset Reset Value
1: GPI1OJ peripheral clock enabled
Bit 8 GPIOIEN: GPIOI peripheral clock enable RCC—AH BAENR 0x0EO0 0x0000 0000
Set and reset by software. RCC C1 AHB4ENR 0x140
0: GPIOI peripheral clock disabled (default after reset) - -
1: GPIOI peripheral clock enabled
31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
5 = =
= w & o E
= = ] < O
2 3|8 2 .
< I < @ ©
o
w w w w w
15 14 13 12 11 10 9 8 7 6 5 4 3 2 1 0
| & |z | & | & |z 3|8 & |g|¢z
¥ =] = I 0] o w [=] (8] o <
o} s o] o} o s} s] s} o o S
o o o o o [ o o o o o
[G] Q Q 0] o ] ] [©] O [G] O
w w w w nw w w rw w w e
1S7] RM0433 Rev 7 455/3319
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RMO0090

Reference manual

STM32F405/415, STM32F407/417, STM32F427/437 and
STM32F429/439 advanced Arm®-based 32-bit MCUs

Table 8. Register boundary addresses!?)

Boundary address Peripheral Bus Register map
0x58027000 - 0x580273FF RAMECC3 Section 3.4: RAMECC registers
0x58026400 - 0x580267FF HSEM Section 10.4: HSEM registers
0x58026000 - 0x580263FF ADC3 Section 25.7: ADC common registers
0x58025800 - 0x58025BFF DMAMUX2 Section 17.6: DMAMUX registers
0x58025400 - 0x580257FF BDMA Section 16.6: BDMA registers
0x58024C00 - 0x58024FFF CRC Section 21.4: CRC registers
0x58024800 - 0x58024BFF PWR Section 6.8: PWR register description
0x58024400 - 0x580247FF RCC Section 8.7: RCC register description
0x58022800 - 0x58022BFF GPIOK Section 11.4: GPIO registers
0x58022400 - 0x580227FF GPIOJ AHB4 | Section 11.4: GPIO registers
0x58022000 - 0x580223FF GPIOI (D3) | Section 11.4: GPIO registers
0x58021C00 - 0x58021FFF GPIOH Section 11.4: GPIO registers
0x58021800 - 0x58021BFF GPIOG Section 11.4: GPIO registers
0x58021400 - 0x580217FF GPIOF Section 11.4: GPIO registers
0x58021000 - 0x580213FF GPIOE Section 11.4: GPIO registers
0x58020C00 - 0x58020FFF GPIOD Section 11.4: GPIO registers
0x58020800 - 0x58020BFF GPIOC Section 11.4: GPIO registers
0x58020400 - 0x580207FF GPIOB Section 11.4: GPIO registers
0x58020000 - 0x580203FF GPIOA Section 11.4: GPIO registers
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GPIO krmilnik — /izhod

Figure 70. Basic structure of an /O port bit

[ T T T ST T T e T e e e e .
Anal
To on-chip 2 | |
peripheral ¢ Mternate function input | |
5 | on/off |
Read 2 | )/I |
4 Rea i) V
| 9] I \_Q._l [ Vpp DD
]
a 35 | | Protection
] - i
B 2 | trigger onfolt diode
2 £ .
Write > 5 (Inputddver | /O pin
(7] w
> o 2 e e e e e e e e e e
S @ ¢ Output driver V, N
o P { | ob on/ °ﬁ| i Protection
= @ [ diode
5 S | : | —C1 P-MOS | Ve
2 | 1 Output Vss
8 H | j— contral |
Read/write : | | N-MOS |
o o 4 1 v
SS
From on-chip 1 \ Pus}r:-dpru"ih r |
peripheral Alternate function output\‘\ gips%b-leda o p
T ——— e O ANGIOG
ai15938

Osnovni registri za GPIO prikljucke :
RCC_AHBXENR : vklop urinega signala (enote) : Port I: RCC_AHB4ENR(bg=1 .. Port | Enable)
MODER (Mode Register): 00: Input (reset) / 01: General purpose output mode
OTYPER (Output TYPE Register): 0: Output push-pull (reset) / 1: Output open-drain
OSPEEDR (Output SPEED Register): 00 — Low speed (reset) .. 11: Very high speed
PUPDR (Pull Up/Down Register): 00 — No pull (reset) .. 01: Pull-Up .. 10: Pull-Down
IDR (Input Data Register): stanje vhoda 1/0
ODR (Output Data Register): stanjeizhoda 1/0

FFil OR - Organizacija racunalnikov 8
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GPIO krmilnik — 1izhod (Registri za nastavitve delovanja)

Bit 8 GPIOIEN: GPIOI peripheral clock enable
Set and reset by software.
0: GPIOI peripheral clock disabled (default after reset)
1: GPIOI peripheral clock enabled

RCC_AHB4ENR(Peripheral Clock Register):

Bits 31:0 MODER[15:0][1:0]: Port x configuration I/O piny (y = 15to 0)
These bits are written by software to configure the /O mode.
00: Input mode
01: General purpose output mode
10: Alternate function mode

MODER (Mode Register):

2 | GPIOIEN

27 26

MODER13[1:0]

11: Analog mode (reset state) il w
OTYPER (Output TYPE Reg|ster) Bits 31:16 Reserved, must be kept at reset value. 13
Bits 15:0 OT[15:0]: Port x configuration I/O piny (y = 15 to 0) 0T13
These bits are written by software to configure the I/O output type. w
0: Output push-pull (reset state)
1: Output open-drain 27 26
H »  Bits 31:0 OSPEEDR[15:0][1:0]: Port x configuration I/O piny (y = 15 to 0)
OSPEEDR (OUtpUt SPEED Reg ISter) These bits are written by software to configure the I/O output speed. OSPEEDR‘IS
00: Low speed [1:0]
01: Medium speed w w
10: High speed
11: Very high speed
H . Bits 31:0 PUPDR[15:0][1:0]: Port x configuration I/O piny (y = 15 to 0) 27 26
P U P D R (Pu I I U p/DOW n Reg I Ste r) " These bits are written by software to configure the I/O pull-up or pull-down
00: No pull-up, pull-down PUPDR13[1:0]
01: Pull-up
10: Pull-down w w
11: Reserved
IDR (Input Data Register): stanje vhoda 1/ 0 13
Bits 31:16 Reserved, must be kept at reset value. IDR13
Bits 15:0 IDR[15:0]: Port x input data I/O piny (y = 15t0 0) r
These bits are read-only. They contain the input value of the corresponding I/O port.
ODR (Output Data Register): stanje izhoda 1/0 3
Bits 31:16 Reserved, must be kept at reset value. ODR13
Bits 15:0 ODR][15:0]: Port output data I/O piny (y = 15 to 0) w
These bits can be read and written by software.
Note: For atomic bit set/reset, the ODR bits can be individually set and/or reset by writing to
Aﬁ@]{ SRR register (x = A..F).
29 Bits 31:16 BR[15:0]: Port x reset /O piny (y = 15to 0) Bits 15:0 BS[15:0]: Port x set /O pin y (y = 15 to 0) 13
BR13 These bits are write-only. A read to these bits returns the value 0x0000. These bits are write-only. A read to these bits returns the value 0x0000. BS13
0: No action on the corresponding ODRX bit 0: N fi th ding ODRXx bit
W 1: Resets the corresponding ODRXx bit - No action on the correspon ing . XDl w
1: Sets the corresponding ODRXx bit

Fri

Note: If both BSx and BRx are set, BSx has priority.

OR - Organizacija racunalnikov
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GPIO krmilnik — 1izhod (Registri za dolo&anje stanja izhodov)

2 moznosti za dolo¢anje stanja izhodov:

1. Spreminjanje bitov v registru ODR

Read-Modify-Write operacija na registru ODR

ODR (Output Data Register): stanje izhoda 1/ 0 13
Bits 31:16 Reserved, must be kept at reset value. ODR13
Bits 15:0 ODRJ[15:0]: Port output data I/O piny (y = 15to 0) w

These bits can be read and written by software.
Note: For atomic bit set/reset, the ODR bits can be individually set and/or reset by writing to
the GPIOx_BSRR register (x = A..F).

2. Spreminjanje bitov v registru ODR s pomocjo vpisa v register BSRR
Write operacija v register BSRR -> sprememba bitov v registru ODR

+ atomicna operacija
BSRR (Port Set/Reset Register): stanje izhoda 1/ 0

31 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
BR15 | BR14 | BR13 | BR12 | BR11 BR10 BR9 BR8 BR7 BR& BR5 BR4 BR3 BR2 BR1 BRO
w w ‘W w w w w w w w w w w w w w
15 14 /13 12 11 10 9 8 7 6 5 4 3 2 1 0
BS15 BS/ BS13 BS12 BS11 BS10 BS9 BS8 BS7 BS6 BS5 BS4 BS3 BS2 BS1 BSO
w w w w w w w w w w w w w w w
13
29 Bits 31:16 BR[15:0]: Port x reset /O pin y (y = 15 to 0) Bits 15:0 BS[15:0]: Port x set /O piny (y = 15 to 0) BS13
BR13 These bits are write-only. A read to these bits returns the value 0x0000. These bits are write-only. A read to these bits returns the value 0x0000. W
0: No action on the corresponding ODRx bit 0: No action on the corresponding ODRXx bit
w 1: Resets the corresponding ODRXx bit 1: Sets the corresponding ODRx bit

Fri

Note: If both BSx and BRx are set, BSx has priority.

OR - Organizacija racunalnikov 11
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GPI1O krmilnik — krmiljenje izhodov

Potrebni koraki za krmiljenje izhoda:
1. RCC_AHB4ENR(Peripheral Clock Register): bg=1 .. Port | Enable
2. MODER (Mode Register): 01: General purpose output mode

3. Default vrednosti Ze ustrezne v registrih :
OTYPER (Output TYPE Register): 0: Output push-pull (reset state)
OSPEEDR (Output SPEED Register): 00 — Low speed (reset state)
PUPDR (Pull Up/Down Register): 00 — No pull (reset state)

4. dolodi stanje izhoda s pisanjem v  ODR ali BSRR (nastavljamo na 1/0)

Naslovi reqistrov:
// RCC base address is 0x58024400
// AHB4ENR register offset is 0xEO

.equ RCC_AHB4ENR, 0x580244E0 // RCC AHB4 peripheral clock reg
.equ GPIOI BASE, 0x58022000 // GPIOI base address)

.equ GPIOx MODER, 0x00 // GPIOx port mode register

.equ GPIOx ODR, 0x14 // GPIOx output data register
.equ GPIOx BSRR, 0x18 // GPIOx port set/reset register

// Values for BSSR register - pin 13: LED is on, when GPIO is off
.equ LEDs_OFF, 0x00002000 // Setting pin to 1 -> LED is off
.equ LEDs_ON, 0x20000000 // Setting pin to 0 -> LED is on

rri OR - Organizacija racunalnikov
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GPI1O krmilnik — krmiljenje izhodov

Potrebni koraki za krmiljenje izhoda:
1. RCC_AHB4ENR(Peripheral Clock Register): bg=1 .. Port | Enable

// Enable GPIOI Peripheral Clock (bit 8 in AHB4ENR register)

ldr r6, = RCC_AHB4ENR // Load peripheral clock reg address to ré
ldr r5, [r6] // Read its content to r5

orr r5, #0x00000100 // Set bit 8 to enable GPIOI clock

str r5, [r6] // Store result in peripheral clock register

2. MODER (Mode Register): 01: General purpose output mode

// Make GPIOI Pinl3 as output pin (bits 27:26 in MODER register)

ldr r6, =GPIOI_BASE // Load GPIOD BASE address to ré6

ldr r5, [r6,#GPIOx_MODER] // Read GPIOD_MODER content to r5

and r5, #OxF3FFFFFF // Clear bits 27-26 for P13

orr r5, #0x04000000 // Write 01 to bits 27-26 for P13

str r5, [r6] // Store result in GPIO MODER register

3. Default vrednosti Ze ustrezne v registrih : OTYPER, OSPEEDR ,PUPDR

4. dolodi stanje izhoda s pisanjem v BSRR (ali tudi ODR) (nastavljamo na 1/0)

LED_ON: LED_OFF:
push {r5, r6, 1lr} push {r5, r6, lr}
// Set GPIOx Pins to @ (through BSSR register) // Set GPIOx Pins to 1 (through BSSR register)
1dr ré, =GPIOI_BASE // Load GPIOI BASE address to ré ldr ré, =GPIOI_BASE // Load GPIOI BASE address to ré
mov r5, #LEDs_ON mov r5, #LEDs_OFF
str r5, [r6,#GPIOXx_BSRR] // Write to BSRR register str r5, [r6,#GPIOx_BSRR] // Write to BSRR register
pop {r5, ré, pc} pop {r5, ré, pc}
Fri
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Fri

CubelDE — Reqisters okno

Name
v i General Registers

0 rQ
0
0 re
mir3
0 rd
i rh
i re
werf
0 r8
0 r9
W r10
mr
mirl2
i sp
i Ir

A8 pc
il Xpsr
AN

Value

Oxe

0x3f95

0x40

0x50
0x20000030
0x0

0x0

0x0

0x0

0x0

0x0

0x0

0x0
0x2001ff8
0x24000305
0x24000344

Ox21000000
0
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Fri

CubelDE — SFR okno

t=Varia... % Break.. % Expr.. EiModu... i Regis... ¥ Live ... ®SFRs X

£

| Mg P %2 | 5

type filter text

Register Address Value

¥ GPIOB

54 GPIOC

¥ GPIOD

5% GPIOE

5% GPIOF

¥ GPIOG

/--ﬁ@m-----------------------------\
;v FGPlOl \
[ i GPIO_ MODER  0x58022000 OxFTFFffff 1
: 8 GPIO_OTYPER  0x58022004 0x0 -
: ! GPIO_OSPEEDR  0x58022008 0x0 |
: ¢ GPIO_PUPDR 0x5802200c 0x0 :
I > W GPIO_IDR 0x58022010 0x2000 I
g > W GPIO_ODR 0x58022014 0x2000 :
[ it GPIO_BSRR 0x58022018 -
y it GPIO_LCKR 0x5802201c 0x0 :
|‘ it GPIO_AFRL 0x58022020 0x0 ’l
v it GPIO_AFRH 0x58022024 0x0 /
N i B D) e e e e e e e e e e e e e e e e e e e e
Peripheral: GPIOI

Base address: 0x58022000

Description:
GPIO
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DELAY: zakasnitvena zanka
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DELAY: Meritve STM32H750

LHTLEELELIEL T LI E i i it i rr i iriiririiririiriiririiiiiriiriiliilirilirlillllll
// Meritve

LHLTIETELETIETTT LT r i ir i iiridi i iirriir i i i r i irriiri i idri i ri il rrirly

[/--————————— subs,bne ——--——————m e~
// ldr r5,=N
/] ———————————— odsek kode -—=—-—————-mmmmmmmm -
// tloop: subs r5,r5,#1
!/ bne tloop
[/ ———————————— konec kode --—--—-——-——————————
/*
// Timings - usually in second or more repetition (on first one cycles are higher)
o mmmmmssssssssssssscssssssss———— -~
N DWT CYCCNT (lst) ¢ |// Read DWT Counter before value N
( ldr r0, ([rl,#DWT CYCCNT) \
(7%) R "
: / Start of measurement code - use registers r3+ only ! 1
( ) 1 /ommmmmmm e 1
I ltloop bs r5,r 1
1 bne tloco 1
| i
1 / mmmmm e m I
1 / End of measurement de 1
e I
1
1
: / Read DWT Counter after value 1
o i -5. 1 ldr r2, [rl,#DWT CYCCNT] :
I \ /
1 ( ) : \\ sub r0,r2,r0 // Difference in r0 R4
\ - " o e e -
Comment: difference : r5 instructions are t, r8 instructions are bit, but both with same timing.
if nop is added, for N= , results are and
Conclusion: branch prediction is the main influencer here.
*/
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Utripanje LED diod(e) — Zgradba programa

main: INIT_IO:
bl INIT_IO push {r5,r6,1r}

pop {r5,r6,pc}
loop: bl LED_ON

LED_ON:
push {r5,r6,1r}
mov ro,#500 -
bl DELAY pop {r5,r6,pc}
LED_OFF:
bl LED_OFF push {r5,r6,1r}
pop {r5,ré,pc}
mov ro,#500
bl DELAY DELAY:
push {rl,1lr}
b loop pop {rl,pc}
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