STM32H750B-DK Discovery Kit

Vhodno / izhodne naprave

GPIO Krmilnik
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Delo na STM32H7 razvojnem sistemu
PrikljuCitev : L
« 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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Vir: RM0433 Reference manual

‘7] te.cugmented RM0433

Reference m
anual
STM32H742, STM32H743/753 and STM32H750 Value line

l advanced Arm®-based 32-bit MCUs

1" General-purpose 1/0s (GPIO) «vvvvwwmmnnmmsrsms st 527
4 IOAUCHON <o me e 527

112 GPIO main FOALUTES. « v v v ee e e eree e 527

11.3 GPIO functional dESCHPHON .« .« cwoore st T 527

1131 General-purpose PO (GPIO) «wvvvwvvveemmerrssrr s 530

11.3.2 1Opin alternate function multiplexer and mapping - ..ot 530

11.3.3 /O port COMTOl FEGISTENS « v v eee eI 531

11 General-purpose 1/0s (GPIO)

1.1 Introduction

Each general-purpose I/O port has four 32-bit configuration registers (GPIOX_MODER,
GPIOx_OTYPER, GPlOx_OSPEEDR and GPIOx_PUPDR), two 32-bit data registers
(GPIOx_IDR and GP10x_ODR) and a 32-bit set/reset register (GF‘IOX_BSRR). In addition
all GP10s have a 32-bit locking register (GF’IOx_LCKR) and two 32-bit alternate function
selection registers (GPIOX_AFRH and GPIOx_AFRL).

Fri
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GPIO krmilnik — /izhod

Figure 70. Basic structure of an /O port bit
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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

rri OR - Organizacija racunalnikov 6
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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: GPIOQI peripheral clock enabled

RCC_AHB4ENR(Peripheral Clock Register):

Bits 31:0 MODER[15:0][1:0]: Port x configuration I/O pin y (y = 15 to 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 /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.
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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 ODR[15:0]: Port output data I/O piny (y = 15t0 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 | BRM BR10 BR9 BR8 BR7 BR6 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 | BSN 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.
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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. doloci 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_AHBA4ENR, 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 BSSR, 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,#GPIOXx_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, 1lr}
// 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 r6
mov r5, #LEDs_ON mov r5, #LEDs_OFF
str r5, [r6,#GPIOx_BSSR] // Write to BSRR register str r5, [r6,#GPIOXx_BSSR] // Write to BSRR register
pop {r5, ré, pc} pop {r5, ré, pc}
Fri

OR - Organizacija racunalnikov 11


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

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

| g %o %2

£

&

type filter text

Register Address Value
s GPIOB
an GPIOC
&% GPIOD
&a GPIOE
&i GPIOF
s GPIOG
,,_E"&ELDH____________________________N\
I’ v & GPIOI \‘
: st GPIO_MODER 0x58022000 Oxf7fFffff :
i M GPIO_OTYPER  0x58022004 0x0 1
y #t GPIO_OSPEEDR  0x58022008 0x0 "
: i GPIO_PUPDR 0x5802200¢ 0x0 :
: > ot GPIO_IDR 0x58022010 0x2000 :
1 > ot GPIO_ODR 0x58022014 0x2000 1
y it GPIO_BSRR 0x58022018 -
: st GPIO_LCKR 0x5802201c 0x0 :
I‘ i GPIO_AFRL 0x58022020 0x0 l'
\\ i GPIO_AFRH 0x58022024 0x0 ,l
N e i o 2 e s s s s e e s s
Peripheral: GPIOI
Base address: 0x58022000
Description:
GPIO
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