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Delo na STM32F4 razvojnem sistemu

PrikljuCitev :
* Mini USB priklop na kra

Poseben zacetni projekt za STM32F4 (e-ucilnica) :
« dodajanje vsebine (template.s):

‘template.s - 5STM32CubelDE
avigate Search Project Run  Window Help

i g @i ORI ® Y IRE TN
7 B = 8 [§ templates 2

56 // Enable GPIOD Peripheral Clock (bit 3 in AHBIENR register)
57 ldr r&, = RCC_AHBLENR // Load peripheral clock reg address to ré
58 ldr r5, [r6] // Read its content to rS

54 orr r5, #exooo00003 // Set bit 3 to enable GPIOD clock

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

62 // Make GPIOD Pinl2 as output pin (bits 25:24 in MODER register)

63 ldr r&, = GPIOD_MODER // Load GPIOD MODER register address to ré
64 ldr r5, [r6] // Read its content to rS

65 bic r5, #8x32028020 // Clear bits 24, 25 for P12

66 orr r3, #exolespans // Write @1 to bits 24, 25 for P12

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

%] f// Set GPIOD Pinl2 to 1 (bit 12 in ODR register)
78 ldr r&, = GPIOD_ODR // Load GPIOD output data register
71 ldr r5, [r6] // Read its content to rS

72 orr r5, #ex1080 ff write 1 to pin 12

73 str r5, [r6] // Store result in GPIOD output data register
74

75 // Set GPIOD Pinl2 to @ (bit 12 in ODR register)

76 ldr r&, = GPIOD_ODR // Load GPIOD output data register

77 ldr r5, [r6] // Read its content to rS

78 bic r5, #exlees // write @ to pin 12

79 str r5, [r6] // Store result in GPIOD output data register
aa

51 loop:

82 nap f/ No operation. Do nothing.

83 b loop // Jump to loop

84

Si stranici, svetita rdeci LED diodi

)| STM32 CubelDE

@ TORLab-STM32 - GitHub repozitorij

= User Manual Discovery kit stm32f407vg Uploaded 8/11/21, 12.58

’. DataSheet_stm32f407vg uploaded 8/11/21, 12.56

ﬁ Reference Manual rm0090-5tm32f407417 Uploaded 8/11/21, 1257
(! Programming_Manual_pm0214-stm32-cortexm4-mcus-and-mpu

i Arm Cortex-M4 Processor Datasheet Short Uploaded 26710721, 15.00

————————— Cortex-M arhitektura, zbimik —--——---—

ﬁ ARM Cortex-M for Beginners ARM 2017 Uploaded 28/10/21, 14.50
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Casovniki
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Vira: Reference & Programming manuals

‘—— PM0214
Y7 ic.cuamentea Programming manual

Fri

STM32 Cortex®-M4 MCUs and MPUs programming manual

L__ RMO0090
’I life.augmentted Reference manual

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

Core peripherals PMo0214

4.5 SysTick timer (STK)

17

Table 54, System timer registers summary AdvaHCEd-cu n t m’ tim E rS [TIM1 and Tl M 8]

Required

Address Name |Type L
privilege

Reset value Description

OXEODOEO10 | STK_CTRL |RW | Privileged 0x00000000 SysTick conirol and status register (STK_CTRL)

on page 247
OXEOOOEO14 | STK_LOAD |RW |Privileged | Unknown g;’;:?;ge“’ad“a’“"'egfsrerrSTK-LOAD) on l-ou ose timerg {TIME to TIME}
. . - p
OXEQOOEO18 | STK VAL |RW |Privileged | Unknown Eg;g’gﬁg”’m”’ value registor (STK_VAL) on 13 Genera P

SysTick calibration value register (STK_CALIB)

on page 250 _.l g

O0xEOO0EO1C | STK_CALIB |RO | Privileged | 0xC0000000

General-purpnse timers (TIMS to TiIM14)

20 Basic timers (TIM6 and TIMT7)

21 Independent watchdog (IWDG)

22 Window watchdog (WWDG)

OR - Organizacija racunalnikov 5
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SysTick casovnik — stanje , nastavitve

4.5.6 SysTick register map

- ———— -

Table 55. SysTick register map and reset values

Offset| Register ;aﬁﬁgﬁgzﬁaggegtggggg:gmmhmmw{mpa\:
'l
2 AN
. EEE
STE_CTRL E I O = <)
0x00 Reserved 5 Reserved |@g 2l
8 :dl—l.u:
Reset Value 0 11/0fo!
STK_LOAD ( RELOAD[23:0] \
0x04 Reserved 1 1
Reset Value : n|0 0 U|ﬂ|0|0 0‘0‘0|0 n|0|n|c- o|n|o (}|ﬂ|[}|0 0|r_:!
STK_VAL Ymmm————————— “CURRENTRIO) = === —======= -
Ox0& Reserved
Reset Value n|0 0 u|n|u|0 0‘o‘u|0 n|n|n|0 n|0|0 0|n|n|o U|D
STK_CALIB TENMS[23:0]
Ox0C Reserved
Reset Value n|n 0 o|o|u|n n‘n‘u|n n|o|n|n ::||n|n n|n|o|n n|0

Osnovni reqistri za delovanje SysTick ¢asovnika:
STK_CTRL : vklop ¢asovnika
CLKSOURCE=1, TICKINT=1, ENABLE=1
ko presteje do 0, postavi zahtevo po prekinitvi in prozi PSP

STK_LOAD : za¢. vrednost Stetja (Steje proti 0)
STK_LOAD = Stevilo period

STK_VAL : trenutna vrednost Stevca
STK_VAL =nekje med STK_LOAD in 0

rri OR - Organizacija racunalnikov
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SysTick casovniK (Registri za nastavitve delovania)

4.51 SysTick control and status register (STK_CTRL)
Address offset: 0x00

3 30 29 28 27 26 25 24 23 22 21 20 19 18 17 16
COUNT
Reservad FLAG
i
SO T ——— — --—\
15 14 13 12 1 10 g B 7 &8 5 4 3 I’ 2 1 o
lowkso| mick | en |l
Reserved 1| urce | INT | aBLE |1
1 ]
o | X )

Bit 16 COUNTFLAG:
Returns 1 if timer counted to 0 since last time this was read.

Bits 15:3 Reserved, must be kept cleared. VkIOD Dreklnltve

Bit 2 CLKSOURCE: Clock source selection
Selects the clock source.
0: AHB/S
1: Processor clock (AHB)

Bit 1 TICKINT: SysTick exception request enable
0: Counting down to zero does not assert the SysTick exception reques
1: Counting down to zero to asserts the SysTick exception request
MNote: Software can use COUNTFLAG to determine if SysTick has ever counted to zero.

Bit 0 ENABLE: Counter enable
Enables the counter. When ENABLE is set to 1, the counter loads the RELOAD value from the
LOAD register and then counts down. On reaching 0, it sets the COUNTFLAG to 1 and
optionally asserts the SysTick depending on the value of TICKINT, It then loads the RELOAD
value again, and begins counting.
0: Counter disabled
1: Counter enabled

FFil OR - Organizacija racunalnikov 7
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S_VS Tick casoVvniK (Reqistii za nastavitve delovanja)

4.5.2 SysTick reload value register (STK_LOAD)
Address offset: 0x04

kil ] 29 28 7 26 25 24 23 22 | 20 19 18 17 16
RELOAD[23;16]
Resarved
W | rw | w | ™ | W | w | ™w | e
15 14 13 12 1 10 a 8 7 L 5 4 3 2 1 0
RELOAD[15:0]
w | o [ ow | ow | ow | ow | w | w | oo | w | w | o | w | ow | o |

Bits 31:24 Reserved, must be kept cleared.

Bits 23:0 RELOAD: RELOAD value

The LOAD register specifies the start value to load into the STK_VAL register when the

counter is enabled and when it reaches 0.

Calculating the RELOAD value

The RELOAD value can be any value in the range 0x00000001-0x00FFFFFF. A start value of

0 is possible, but has no effect because the SysTick exception request and COUNTFLAG are

activated when counting from 1 to 0.

The RELOAD value is calculated according to its use:

| To generate a multi-shot timer with a period of N processor clock cycles, use a RELOAD
value of N-1. For example, if the SysTick interrupt is required every 100 clock pulses, set
RELOAD to 99.

| To deliver a single SysTick interrupt after a delay of N processor clock cycles, use a
RELOAD of value N. For example, if a SysTick interrupt is required after 100 clock
pulses, set RELOAD to 99.

rri OR - Organizacija racunalnikov
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S_VS Tick casoVvniK (Reqistii za nastavitve delovanja)

453 SysTick current value register (STK_VAL)
Address offset: 0x08

Reset value: 0x0000 0000
Required privilege: Privileged

| 3o 29 28 27 26 25 24 23 22 21 20 19 18 17 16
CURREMNT[Z3:16]
Reserved
W | w | w | e | W | w | [ w
15 14 13 12 1" 10 9 g 7 [ 5 4 3 2 1 0
CURRENT[15:0]
nar (L) | v | i | W | s | n | n e | v | w | nw | nw | v | w v

Bits 31:24 Reserved, must be kept cleared,

Bits 23:0 CURRENT: Current counter value
The VAL register contains the current value of the SysTick counter.
Reads return the current value of the SysTick counter.

Awrite of any value clears the field to 0, and also clears the COUNTFLAG bit in the
STK_CTRL register to 0.
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Prekinitveni vektor|

Table 61. Vector table for STM3I2F405xx/07xx and STM32F41 5 T

RMOOS0

Interrupts and events

Table 61. Vector table for STM32F405xx/0Txx and S5TM32F415xx/1 Txx (continued)

= o) = 3
§ E :"ﬂ’:: I:: Acronym Description Address § E :’Elz Acronym Description Address
- - N X Reserved 00000 0000 12 [ 19| setiable | DMAT Streami DMAT Sirearn global interrupt 0x0000 G070
- 3| fxed |messt fe— — 13 |20 | seffable  DMAT_Stream2 DMA1 Streamn? global inferrupt w0000 G074
Mon maskable inferrupl. The RCC 14 | 21 | seffable | DMAT_Stream3d DMAT Siream3 global interrupt Ox0000 D078
= | -2 fined WM Clock Security System (CS8) s linked D000 DDOE 16 | 22 | seflable | DMAT_Streamd DMAT Sirearnd global inberrupt 00000 DOTC
i e e 16 | 23 | setiable | DMA1_Streams DMAT Streams global interrupt £x0000 0080
il | IO SR G e (X0000 000 17 |24 | setiable | DMAT_Streams DMAT Strearm global inerrupt 0x0000 G084
* | 0| sefiable |MemManage Memory management 0000 6070 18 | 25 | setsbie |anc ADC1, ADCZ and ADC3 global X000 D088
- setlable | BusFaull Pra-fiteh faull, memery access Faul 00000 D014 intarrupls
- | 2| setable | UsageFault Undefined instruction or ilkegal state 0x0000 DO18 19 | 26 | seffable | CAN1_TX CAN1 TX infermupts 040000 DDBC
1 _ ) P mu:;ic;m 20 |27 | setlable | CANY_RXD CAN1 RXD interrupts 0x0000 D030
21 |28 | setiable | CANT_RX1 CANT RXT inlerrupt 0x0000 D034
- | 3| sewmble |sveal System service call via SWI 00000 0026 22 |29 | settable | GAN1_SCE CAN1 SCE inlerrupt 0x0000 0056
23 |30 | seflable |EXTIZ S EXTI Line[#5] interrupts 00000 009G
- | 4| setiable | Debug Morilse Dibug Manilse 00000 D030 :
1 |- = T 24 | 31| settable | TIMI_BRK_TIMG Moy inerrupt and TIMS 9lobal | 50000 0040
B i i L Pendable reques for system service OR0000 0058 35 | 32 | setable | TIMM_UP_TIM1D TN Update inbeemupt and Ti10 (0000 00A4
< | & | sotble | SysTick System lick fmer 00000 003G gobal intermupt
0 | 7| settable |WWDG Windaw Watchdog interrupt 0x0000 9040 26 |33 | setiable | TIMI_TRG_COM_TIM11 ::::Jp“lg’;f d“;”:ﬁ;‘g[ﬂ"g;ﬂ';”um (xDUODD 00AS
1 | & | setable | PVD ::Er:]':f'”gh EXTl line detection 00000 D044 27 [ 34| seftable | TIMI_CC TIM1 Caplure Compare inferrupt OO0 D0AG
Py Eepr——— 26 |35 | setiable |TIME TIM2 glabal inlaerugt 00000 0080
2 | 9| seftable |TAMP_STAMP through the EXT! line 0x0000 0048 29 | 36 | settable | TIM3 TIM3 giobal interrupt 0x0D0D 0084
3 |1g setiable | RTC_WKUP E;% ':'iur‘la:uup interrupl through the (M0 O4E: 30| 37 | sotiable | TIMG 'I;lm giobe-l intarrupd OxDD00 D088
31 |38 | setiable | 1201 EV 01 event intermupt 0x0000 008G
4 11 seffable | FLASH Flash global interruplt Dx0000 QOE0 32 | 39 seflable | 12C1 ER 1 rror inferrupt 00000 O0CD
§ |12 setiable RCC RCC giobal intemugd 0x0000 D054 33 (40 | seftable | 12C2_EV P2 event interrupt D000 00C4
g |13 softable | EXTI) EXTI LineD inferrupt Dx0000 DOEE 34 |41 seflable | 1202 ER 1*CZ error derrupt 00000 DOCE
714 seftable | EXTH EXTI Line1 interrupl D000 DDEC 35 | 42 | setlable | SPN 5P glebal interrupt 0000 0OCC
a 16 seffable | EXTIZ EXTI Line2 inferrupl D000 QDED 36 | 43 seffable | SP12 SPIZ global interrupt D000 DO
g |16 | sedtable | EXTI2 EXTI Line3 interrupt 0x0000 D64 37 |44 | seviable | USART1 USART1 global intermupt D000 DOD4
i |17 soflable | EXTI4 EXTI Lined imferrupt De0000 DOEE 3B | 45 satlable | USARTZ USARTZ global inlerrupt D000 DODE
1 |18 | setlable | OMA1 Streamd DMA1 StraarmD global inferrupt 00000 DDEC 39 | 46 | seffable | USARTS USART3 global intermupt 00000 000G

1
2
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Prekinitveni vektor|i

// Start of text section
.section .text
L1717 777777777777 7777777777777777777777777777777777777777777777777777177777
// Vectors
L1177 7777777777 77777777777777777777777777777777777777777777777777777777177777
// Vector table start
// Add all other processor specific exceptions/interrupts in order here
.long __StackTop // Top of the stack. from linker script
.long _start +1 // reset location, +1 for thumb mode

.word NMI_Handler

.word HardFault_Handler

.word MemManage_Handler

.word BusFault_Handler

.word UsageFault_Handler

.word ©

.word ©

.word ©

.word ©

.word SVC_Handler

.word DebugMon_Handler

.word ©

.word PendSV_Handler

.word SysTick_Handler

/* External Interrupts */

.word WWDG_IRQHandler /* Window WatchDog */

.word PVD_IRQHandler /* PVD through EXTI Line detection */

.word TAMP_STAMP_IRQHandler /* Tamper and TimeStamps through the EXTI line */
.word RTC_WKUP_IRQHandler /* RTC Wakeup through the EXTI line */

rri OR - Organizacija racunalnikov 11
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SysTick Casovnik — krmiljenje

Potrebni koraki za krmiljenje ¢asovnika SysTick:

1. STK _LOAD (Reload Value Register): Value SYSTICK_RELOAD_1MS
2. STK VAL (Current Value Register): 0, reset to zero
3. STK_CTRL (Control/Status Register): 0b111 :

Proc. Clock, Tickinterrupt, enable -> Start SysTick .

[
flcikso] ek | en
1
1

URCE INT ABLE

4. Delovanje: o L L ,
Prozenje SysTick_Handler vsako 1 ms

SysTick_Handler :

.global SysTick Handler
.type SysTick Handler, %function
SysTick_Handler: Stevec v r8 steje 500 ms

push {r3, r4, r5, r6, lr} Zastavica v r7 pove stanje LED diod

Vse se dogaja v PSP !

RET: pop {r3, r4, r5, r6, pc}

rrl OR - Organizacija racunalnikov 12
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CubelDE — Reqisters okno

Mame Value

v % General Registers

it D0

s rl D0

i r2 00

i r3 00

W rd 00

ain 19 Ooc 1000

a1t b OocdD020c14
s 7 00

S r8 D0

iei rd D0

sl r10 00

s rl 00
12 00

Bt sp (o 20020000
sl I DncFFFFFFFF
Bl pe (e 3000022
Wil xpsr (41000000

rrl OR - Organizacija racunalnikov
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CubelDE — SFR okno

(x)= \iariables ®g Breakpoints &7 Expressions ¥ Disassembly ¥} Registers &7 Live Expressions B# SFRs 23

Kie| %o %o | 'y

OO0

| type filter text

Register Address Value
i Contral
fat FPE
M D
Bt MPU
B NVIC

e e P S T e e e e e e e —————

N
4

v i sysTick
1 STCSR 0xe000e010  OX5
%! STRVR 0xe000e014  Ox3e7f
W STCVR 0xe000e018  Ox3e77
g BESKR | seo00eotc | ouonoasze
v € STM32F407
M RNG
e DCMI
B FSMC

&% DBG

I —
| JO P e A —

Device: Cortex_h4
Version: 1.2

Description:
Cortex-M4 core descriptions, generated from ARM develloper studio
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