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STM32H7

Vhodno / izhodne naprave

U(S)ART Serijska komunikacija

http://www.fri.uni-lj.si/si
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STM32H750XB

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

http://www.fri.uni-lj.si/si
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U(S)ART naprave

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

komunikacija

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

komunikacija

http://www.fri.uni-lj.si/si
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UART – fizični nivoji (Voltage Levels)

7

Standard Voltage signal
Max 

distance
Max speed

Number of devices 

supported per port

RS-232

Single end (

logic 1: +5 to +15V, 

logic 0: -5 to -15 V)

30 m 115Kbit/s 1 master, 1 receiver

RS-422
Differential 

(-6V to +6V)
1200 m 10Mbit/s

1 master, 10 

receivers

RS-485
Differential 

(-7V to +12V)
1200 m 10Mbit/s

32 masters, 32 

receivers

Standards:

• How far can signal transfer?

• How fast can it transfer data?

• How many devices supported per port? 

• How many masters allowed?

http://www.fri.uni-lj.si/si
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UART – fizični nivoji -> Bluetooth

8

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


OR – Organizacija računalnikov 9

Viri: User & Programming manuals, vezalna shema

Vezalna shema

https://st-onlinetraining.s3.amazonaws.com/STM32H7-Peripheral-USART-interface_%28USART%29/index.html

http://www.fri.uni-lj.si/si
https://st-onlinetraining.s3.amazonaws.com/STM32H7-Peripheral-USART-interface_%28USART%29/index.html
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USART shema

http://www.fri.uni-lj.si/si
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USART (Registri za nastavitve urinega signala – vklop naprave)

http://www.fri.uni-lj.si/si
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USART (Registri za nastavitve GPIO AF)

Enable GPIOB

http://www.fri.uni-lj.si/si
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USART (Registri za nastavitve GPIO AF)

PB10, PB11

USART3 = AF7

http://www.fri.uni-lj.si/si
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USART (Registri za nastavitve GPIO AF)

PB10, PB11

http://www.fri.uni-lj.si/si
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USART (Registri za nastavitve GPIO AF)

PB10, PB11

http://www.fri.uni-lj.si/si
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USART – stanje , nastavitve

Osnovni registri za delovanje USART naprave:

USART_ISR (zastavici za oddajo, sprejem znaka)

TXE=1, pošlji znak. RXNE=1, prejet znak

USART_RDR, USART_TDR :  Data Registra: RX, TX 

USART_RDR : Received Char | USART_TDR : Send Char

USART_BRR :  BaudRate Register 

delilnik frekvence za baudrate

USART_CR1 :  Control Register 1 

ENABLE USART (UE), TX (TE), RX (RE) bits

Status      reg.

Data Rx/TX reg.

BRate reg.

Ctrl1     reg.

Ctrl2     reg.

http://www.fri.uni-lj.si/si
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USART (Registri za nastavitve delovanja)

http://www.fri.uni-lj.si/si
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USART (Registri za nastavitve delovanja)

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


OR – Organizacija računalnikov 21

USART (Registri za nastavitve delovanja - DMA)

Uporabimo ob DMA prenosu (naslednja LAB vaja) !

http://www.fri.uni-lj.si/si
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USART (Registri za nastavitve delovanja)

http://www.fri.uni-lj.si/si
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USART (Registri za nastavitve delovanja)

64M/115200 = 555.55 ≈ 556

http://www.fri.uni-lj.si/si
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USART (Registri za nastavitve delovanja)

http://www.fri.uni-lj.si/si
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USART (Registri za nastavitve delovanja)

http://www.fri.uni-lj.si/si
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USART – krmiljenje 
Potrebni koraki za krmiljenje USART naprave:

1. Vklop USART3 naprave

• RCC_APB1LENR : b18=1 (USART3 Enable Clock)

2. Nastavitev GPIOB priključkov 10,11 na AF7(Alt. Function7)

• RCC_AHB4ENR (Peripheral Clock Register): b1=1 .. Port B Enable

• GPIOB_MODER (Mode Register): 0b10,  AF on pins PB10,PB11 

• GPIOB_AFRH (AF Register): 0x07700 AF7 on pins PB10,PB11 

3. Nastavitev hitrosti delovanja (BaudRate)

• USART3_BRR (BaudRate Register): 64M/115200 ≈ 556

4. Sprožitev delovanja

• USART3_CR1 (Control Register 1): 0b1101 TX, RX, USART Enable bits

5. Delovanje

Oddaja znaka: 

• USART3_ISR:  ko TXE=1, vpis znaka v USART3_TDR

Sprejem znaka: 

• USART3_ISR:  ko RXNE=1, preberi znak iz USART3_RDR

http://www.fri.uni-lj.si/si
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USART – krmiljenje 
Naslovi registrov:

//   AHB4ENR register offset is 0xE0

.equ RCC_AHB4ENR,   0x580244E0 // RCC AHB4 
peripheral clock reg

// RCC   base address is 0x58024400

.equ RCC_BASE,   0x58024400 // RCC base reg

//   APB1LENR register offset is 0xE8

.equ RCC_APB1LENR,   0xE8 // RCC APB1LENR 
peripheral clock reg

// GPIOB base address is 0x58020400

.equ GPIOB_BASE,   0x58020400 // GPIOB base 
address)

//   AFRH  register offset is 0x24

.equ GPIOx_AFRH,     0x24 //

.equ GPIO_AFRH_VALUE,     0x7700 // AF7 on 
PB10,11

// USART3 base address is 0x40004800
.equ     USART3_BASE,   0x40004800 // USART3 base 
address)

//   CRx registers
//   CR1 register
.equ USART_CR1,   0x00 // CR1 register
.equ USART_CR1_VAL,   0b1101 // CR1 register value

//   CRx registers
.equ USART_CR2,   0x04 // CR2 register
.equ USART_CR3,   0x08 // CR3 register

//   BRR register
.equ USART_BRR,   0x0C // BRR register
.equ USART_BRR_VAL,556 // BRR register 64 000 000 / 
115 200 = 555.55  = 556

//   ISR register
.equ USART_ISR,    0x1c // ISR register

//   Data registers
.equ USART_RDR,    0x24 // Receive Data Register
.equ USART_TDR,    0x28 // Transmit Data Register

http://www.fri.uni-lj.si/si
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USART – krmiljenje 
main:

…
bl INIT_USART3 // Priprava USART3 naprave

mov r5,#'a'-1
loop:

add r5,r5,#1 // transmit chars from 'a' to 'z'
cmp r5,#'z'
bls cont
mov r5,#'a'

cont: mov r0,r5
bl SEND_UART

mov r0,#500
bl DELAY // Zakasnitev SW Delay: r0 x 1msec

// bl RECV_UART // will return only if character is received

b loop // skok na vrstico loop:

__end: b __end

RECV_UART:
push {r1, r2, lr}
ldr r1, =USART3_BASE

RECV_LP:
ldr r2, [r1, #USART_ISR]
tst r2, #(1 << 5) // RXNE flag
beq RECV_LP
ldr r0, [r1, #USART_RDR]
pop {r1, r2, pc}

SEND_UART:
push {r1, r2, lr}
ldr r1, =USART3_BASE

SEND_LP:
ldr r2, [r1, #USART_ISR]
tst r2, #(1 << 7) // TXE flag
beq SEND_LP
str r0, [r1, #USART_TDR]
pop {r1, r2, pc}

INIT_USART3:
push {r0, r1, r2, lr}

// Enable USART3 Peripheral Clock (bit 18 in APB1LENR register)
ldr r1, =RCC_BASE // Load peripheral clock reg base address to r1
ldr r0, [r1,#RCC_APB1LENR] // Read its content to r0
orr r0, r0, #(1<<18) // Set bit 18 to enable USART3 clock
str r0, [r1,#RCC_APB1LENR] // Store result in peripheral clock
register

// Enable GPIOB Peripheral Clock (bit 1 in AHB4ENR register)
ldr r1, = RCC_AHB4ENR // Load peripheral clock reg address to r6
ldr r0, [r1] // Read its content to r5
orr r0, r0, #0b10 // Set bit 1 to enable GPIOB clock
str r0, [r1] // Store result in peripheral clock register

ldr r1, =GPIOB_BASE // Load GPIOB BASE address to r1
// Make GPIOB Pins 10,11 as AF (bits 20:23 in MODER register)
ldr r0, [r1,#GPIOx_MODER] // Read GPIO_MODER content to r0
ldr r2, =0xFF0FFFFF // Clear mask
and r0, r0, r2 // Clear bits
orr r0, #0x00A00000 // Write 10 to bits
str r0, [r1,#GPIOx_MODER] // Store result in GPIO MODER register

// Make GPIOB Pins 10,11 as AF7 (bits 8:15 in AFRH register)
ldr r0, [r1,#GPIOx_AFRH] // Read GPIOB AFRH content to r0
ldr r2, =0xFFFF00FF // Clear mask
and r0, r0, r2 // Clear bits
orr r0, r0, #GPIO_AFRH_VALUE
str r0, [r1,#GPIOx_AFRH] // Store result in GPIOB AFRH register

ldr r1, =USART3_BASE // Load USART3 BASE address to r1

// Disable USART3
mov r0, #0
str r0, [r1,#USART_CR1] // Store result

// Set USART3 BaudRate
ldr r0, =USART_BRR_VAL
str r0, [r1,#USART_BRR] // Store result

// Start USART3
mov r0, #USART_CR1_VAL
str r0, [r1,#USART_CR1] // Store result

pop {r0, r1, r2, pc}

http://www.fri.uni-lj.si/si
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USB Virtual COM Port v PC <-> USART3 na STM32H7 strani

Program :  sprejem na PC strani (povezava z Micro-USB kablom)

https://the.earth.li/~sgtatham/putty/latest/w64/putty.exe

http://www.fri.uni-lj.si/si
https://the.earth.li/~sgtatham/putty/latest/w64/putty.exe
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CubeIDE – Registers okno 

http://www.fri.uni-lj.si/si
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CubeIDE – SFR okno

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