STM32HY7

Vhodno / izhodne naprave

SysTick Casovnik
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T'C (casovnik / Stevec)

. Uporabni za Stetje dogodkov
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- zakasnitve (DELAY s Casovnikom !)

- generiranje signala dolocene frekvence
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Delo na STM32H7 razvojnem sistemu
Prikljucitev : ¥
 Mikro USB priklop na daljsi stranici (nad LCD, srednji !l!) ‘ ‘

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,
R L LN BT T I
V7Y 8§ =06

TEYE YT HEYOYRU B I Y RE TRy
i Project Explorer % [ Main.s % B startug/ stm32h750xbhx.s
~ U CubelDE_Workspace 12

3/LITLLATTLLEI IR IT I AL P E T LI P I LI 1P T T ]y

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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Vira: Reference & Programming manuals
" e augmented Programming;hg?'lzusas; ‘,’ life.augmented Mt X

h Reference manual
STM32F7 Series and STM32H7 Series Cortex®-M7 processor =
programming manual STM32H742, STM32H743/753 and STM32H750 Value line

advanced Arm®-based 32-bit MCUs

PM0253 Cortex-M7 peripherals
4 Cortex-M7 peripherals 37 High-Resolution Timer (HRTIM) ........... ... .ot 1371
4.1 About the Cortex-M7 peripherals
The address map of the Private peripherai bus (PPB| 38 Advanced-control timers (T|M1IT|M8) ........................ 1546
Core peripherals PMo0214
39 General-purpose timers (TIM2/TIM3/TIM4/TIM5) . ............... 1650
4.5 SysTick timer (STK)
0xEQ00E 100-0xEQ00E4EF Nested Vectored Interruyj ller Table 40 on page 184 .
0xE000EDO0-0XEQDOED3F | System control block Table 50 on page 192 40 General-purpose timers (TIM12/TIM13/TIM14) . ................ 1726
0xEO00ED78- 0xEOOOED84 | Processor features Table 77 on page 217
0xEO000EDS0-0xEQD0EDB8 | Memory Protection Unit Table 84 on page 222
0xEO00EFO00-0xEDODEF03 Nesh?d Vectored Interrupt Controller Table 40 on page 184 41 General-purpose timers (TIM 1 5IT|M1 6[T|M1 7) ----------------- 1 779
0xEQD0EF30-0xEQQ0EF44 Floating-Point Unit Table 94 on page 233
0xEQ00EFS0-0xEO00EF78 | Cache maintenance operations Table 100 on page 240
OEO00ETI0OEO0EFAT [ Accsss control Toble 104 on page 245 42 Basic timers (TIMB/TIM7) . ........ouurininieananenanananns 1865
Table 71. System timer registers summa .
¥ 9 y 43 Low-power imer (LPTIM) . .. . oo o v et 1878
Required |Reset
Address Name Type ‘q- Description
privilege |value
- 44 System window watchdog WWDG) ......................... 1907
OXEODOEO10 | SYST CSR |RW | Privileged | 0x00000004 | SYSTick control and status
register
0xEOOD0EQ14 |SYST_RVR |RW | Privileged |UNKNOWN | SysTick reload value register 45 Independent watchdog (IWDG) .............ccciiiiirnnnnn.. 1913
0xEODOEQ18 |SYST_CVR |RW | Privileged |UNKNOWN | SysTick current value register
OXEQDOEO1C | SYST CALIB |[RO | Privileged |0xC0000000 iygs:sT;g!: calibration value 46 Real-time clock (RTC) .......cieiii i i as 1923
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SysTick casovnik — stanje , nastavitve

Figure 40. SysTick SYST_CSR bit assignments
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Figure 41. SYST_RVR bit assignments
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Figure 42. SYST_CVR bit assignments:

31 24 23

Reserved CURRENT

MSv39694V'1

Osnovni reqistri za delovanje SysTick éasovnika:
SYST_CSR : vklop ¢asovnika
CLKSOURCE=], ENABLE=1
COUNTERFLAG=1, ko presteje do 0 (postavi na SYST_RVR in nadaljuje)
SYST_RVR : zac. vrednost Stetja (Steje proti 0)
SYST_RVR = Stevilo period

SYST_CVR : trenutna vrednost Stevca
SYST_CVR =nekje med SYST_RVRIin O
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S_VS Tick casoVvniK (Reqistri za nastavitve delovanja)

Figure 40. SysTick SYST_CSR bit assignments
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Table 72. SysTick SYST_CSR bit assignments

Bits Name Function

[31:17] |- Reserved.

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

[15:3] |- Reserved.

Indicates the clock source:
(2] CLESOURCE |- 0: External clock.
— 1: Processor clock.

Enables SysTick exception request:

0: Counting down to zero does not assert the SysTick exception

request.

1: Counting down to zero asserts the SysTick exception request.
Software can use COUNTFLAG to determine if SysTick has ever counted
to zero.

[1] TICKINT

Enables the counter:
(0] ENABLE 0: Counter disabled.
1: Counter enabled.
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S_VS Tick casoVvniK (Reqistri za nastavitve delovanja)

4.4.2 SysTick reload value register

The SYST_RVR register specifies the start value to load into the SYST_CVR register. See
the register summary in Table 71 on page 213 for its attributes. The bit assignments are:

Figure 41. SYST_RVR bit assignments

31 24 23 0

Reserved RELOAD

MSv39695V1

Table 73. SYST_RVR bit assignments

Bits Name Function

[31:24] |- Reserved.

. Value to load into the SYST_CVR register when the counter is enabled and
[23:0] SEORE when it reaches 0, see Calculating the RELOAD value.

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. For example, to generate a multi-shot
timer with a period of N processor clock cycles, use a RELOAD value of N-1. If the SysTick
interrupt is required every 100 clock pulses, set RELOAD to 99.
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S_VS Tick casoVvniK (Reqistri za nastavitve delovanja)

443 SysTick current value register

The SYST_CVR register contains the current value of the SysTick counter. See the register
summary in Table 71 on page 213 for its attributes. The bit assignments are

Figure 42. SYST_CVR bit assignments:

31 24°23

Reserved CURRENT

MSvIBEE4

Table 74. SYST_CVR bit assignments

Bits Name Function

[31:24] Reserved.

Reads return the current value of the SysTick counter.
[23:0] | CURRENT | A write of any value clears the field to 0, and also clears the SYST_CSR
COUNTFLAG bit to 0.

OR - Organizacija racunalnikov
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SysTick Casovnik — krmiljenje

Potrebni koraki za krmiljenje ¢asovnika SysTick:

1. SYST RVR (Reload Value Register): Value SYSTICK_RELOAD 1MS

SYST CVR (Current Value Register): 0, reset to zero

3. SYST CSR (Control/Status Register): 0b101 : Proc. Clock, enable
-> Start SysTick ==

2 11 3 o
i
CLKSO | TICK I EN
URCE |j INT || ABLE

4. Delovanje: _™ N
Cakanje na pojavitev COUNT_FLAG=1 (b,) v SYST CSR

N

w w I mw

2
%

-
(16

Icauur:
. ) FLAG |}
Naslovi reqistrov: w |}

// SysTick Timer definitions

.equ SCS_BASE, 0xe000e000

.equ SCS_SYST CSR,0x10// Control/Status register

.equ SCS_SYST RVR,0x14// Value to countdown from

.equ SCS_SYST _CVR,0x18// Current value

.equ SYSTICK_RELOAD_1MS, 63999 //1 msec at 64MHz ...

OR - Organizacija racunalnikov 11
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SysTick ¢asovnik
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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
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CubelDE — SFR okno

#=Variabl... “e Break...

% Expres... B Modules ¥ Disass... i Regist... % Live E...

Q E| H
#H SFRs X

|xwhnﬁ

#
R

type filter text

B S

Register
v @ Cortex M7

~
W

& Cache
& Control
s FPE

s 1D

s ImpDef
s MPU

» it STCSR

is COMP1
ia CRS
an DAC

s BDMA
&8 MMADN

Address

0xe000e010
Oxe000e014
Oxe000e018
0xe000e01c

Value

0x5

Oxfoff
0x82cc
0x400003e8

© STM32H750x

—
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Utripanje LED diode — s casovnikom .

main:
bl INIT_IO // Priprava za kontrolo LED diode
bl INIT_TC // Priprava SysTick casovnika
loop:
bl LED_ON // Vklop LED diode
mov ro,#500
// bl DELAN // Zakasnitev SW Delay: r@ x 1lmsec
bl DELAYTC // Zakasnitev SysTick : r@ x 1lmsec
bl LED_OFF // Izlop LED diode
mov ro,#500
// bl DELAN // Zakasnitev SW Delay: r@ x 1lmsec
bl DELAYTC // Zakasnitev SysTick : r@ x 1lmsec
b loop // skok na vrstico loop:

rrl OR - Organizacija racunalnikov 15
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Utripanje LED diode — s casovnikom .

@ YsT_LVi

® VT- CSE

el ST LA

— Join S&Pal
=k
. YNk 6000000
bEF
INIT_TC:
push {re, ri, 1lr}
ldr rl, =SCS_BASE

ldr r@, =SYSTICK_RELOAD_1MS
str r@, [rl, #SCS_SYST RVR]

mov ro, #o
str r@, [rl, #SCS_SYST CVR]

mov ro, #0blol
str ro, [rl, #SCS_SYST CSR]

pop {re, ril, pc}

“I: ;\/9 ;!CL

Zopézm : ZVK—’@

@) SYyst_eve

ghRzlI NASLOY ofS

- o VALUE
SCSBE B

0 246 . /REDNOST

poesLE

2AGON
ko

(00»; FLAG } e TeE Sre TUA
faw

// Delay with internal timer based loop approx.
ré x ms
DELAYTC:

push {rl, r2, 1lr}

ldr rl, =SCS_BASE

LOOPTC:  1dr r2, [rl, #SCS_SYST CSR]
tst r2, #0x10000 // COUNT FLAG=1?
beq LOOPTC

subs ro, ro, #1
bne LOOPTC

pop {rl, r2, pc}

rri OR - Organizacija racunalnikov

16


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

	Diapozitiv 1: STM32H7  Vhodno / izhodne naprave  SysTick Časovnik
	Diapozitiv 2: TC (časovnik / števec)
	Diapozitiv 3: STM32H750XB
	Diapozitiv 4
	Diapozitiv 5: Časovniki
	Diapozitiv 6
	Diapozitiv 7: SysTick časovnik – stanje , nastavitve
	Diapozitiv 8: SysTick časovnik (Registri za nastavitve delovanja)
	Diapozitiv 9: SysTick časovnik (Registri za nastavitve delovanja)
	Diapozitiv 10: SysTick časovnik (Registri za nastavitve delovanja)
	Diapozitiv 11: SysTick Časovnik – krmiljenje 
	Diapozitiv 12: SysTick časovnik
	Diapozitiv 13: CubeIDE – Registers okno 
	Diapozitiv 14: CubeIDE – SFR okno
	Diapozitiv 15: Utripanje LED diode – s časovnikom :
	Diapozitiv 16: Utripanje LED diode – s časovnikom :

