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7. ETC22- napin

Cisla, reprezantace éisel

Hexadecimalni, binarni, oktalova Cisla, reprezentace zapornych cisel-
dvojkovy doplnék

STM32Duino, programovani STM32 v prostredi Arduino s nastavbou pro
STM32

Struktura pinu- stupné vystupni brany STM32
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Cisla, - dekadicka, hexadecimalni oktalova ¢éisla

Pouzivame dekadickou soustavu (mame deset prsti)zaklad =10
Cislice 0 az 9, pro zobrazeni vétsich éisel

10 = jedna desitka, zadna jednotky

20 dve desitky, zadna

23 = dveé desitky, tri jednotky

Cislo znazornéné poctem tisicu, stovek desitek, jednotek
p.103+x.102+y .10" + z .100 (pozn. 100 =1)

4196 =4.103+1.102+9 .10" + 6 .10°

Fikce, co kdybychom pogitali jen na 8 prstech (mimo palcu)?
Cislice pouze 1 az 7 a reprezentace Cisel, zaklad = 8
Cisla0,1,2,34,5,6,7 adal to najede

010, 011, 012, 013, az 017 ( to odpovida dekadicky je 8,9, 10, 11, 12
0123 Bude odpovidat 1. 82+ 2. 81 + 3 . 80= 64 dek+ 16 dek +3= 83 dek

oktaloveé cCislo symbolizumme 0 — nulou na zacatku ( v programu
dekadické €islo musi zacit jinou Cislici nez nulou
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Hexadecimalni Cisla- zaklad 16 ( zacina 0x)

Zaklad 16, pocitame 0,1, 2,.....9 a jak dale?
Pro vyssi Cislice zavedeme pismenné oznaceni A, B,C,D, E, F
Zaklad 16, tedy hexadecimalni soustava, hexadecimalni Cisla
Oznacime 0x0, 0x1, 0x2,..0x9, 0xA, 0xB, 0xC, 0xD,0xE, OxF
Dekad. to odpovida 0, 1, 2, 3,....... 9,10, 11,12, 13, 14, 15
O0xA =10
0xB =11
0xC =12
OxD =13
OxE =14
OxF =15

p.16%+x.16% +y .16 + z .16° ( znazornime jen pro 4 Fady)
163=4096 162=256 16'=16 16°=1
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Vybrana hexadecimalni cCisla

Jak vétsi cisla ?
0x10 =16, 0x20 = 32, 0x30 =48, 0x80= 128, OxFF= 255
0x100 = 256, 0x101 = 257

Hex. Dek.
0x10= 16
0x100 = 256

0x10 00 =4 096

0x10000 = 65 536

0x10 0000 = 104 8576

0x100 0000 =16 777 216
0x1000 0000 = 268 435 456
0x 1000 0000 =4 294 967 296
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Prevod cCisla hexadecimalniho na dekadickeé

»Rucni prevod“ hexadecimalni na dekadicke

Podle definice p . 163 + x.16%2 + y .16 + z .16° nap¥.
0x70C5 =7 x 4096 +0 +12 x 256 + 5 = 31 749 ( dek.)

To jesté jde, ale jak obracené z dek. na hex. ? Ruéné to asi nebdme
deélat, ale jen pro priklad pro tvorbu jednoduchého programu

Metody odeé&itani 400 000 - ( 6 x 65 536) = 400 000 - 3930216 = 6784
6784 — (1 x 4096) = 2688

0x10= 16 2688 — (10 x 256)= 128 10 odpovida OxA
0x100 = 256 128 — (8 x 16) = 8
0x10 00 =4 096 0-(0x1)=0

0x10000 = 65 536

400 000 = 0x61A80
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DalSi zpusoby prevodu hex- dec

Dalsi zpUsoby prevodu- déleni,....
Bude nas to zajimat, az kdyz bychom to museli naprogramovat

Uzivatelsky- kalkulacka ve Windows- prevody dec. , hex. Bin ¢isla

B Kalkulatka ) (=] E3 | B Kalkulatika _ o] x|
Zobrazit  Upravy MNépovéda Zobrazit Upravy Napovéda
P168 1098 BBBE BGRB8 8111 8111 e811 8811 glee loeee ©00e eeee 6111 6111 @el11 eell
31 15 5 3 15 5
1@ Hexs Mad| A | MC| MR | Ms | M+ | M- " Hex Mod| A | MC | MR | MS| M+ | M-
¢ Bec @ Dec’ ( ) CE c + i
CE C i _“|' lllllllll +
 oa ( : B | <« C oa B | <
C Bin RoL | RoR | ( 7 8 9 / % " Bin RoL | ReR | 7 8 9 / %
" Qword Or | Xor D 4 L 6 * 1/ " Qword Or | Xor ] 4 L 6 * 1/
% Dword ® Dword
- Lsh Rsh =
" word L Reh E 1 2 3 " Word : : E 1 2 3 _
 Byte Not | and | F 0 , + |  Byte Not | and | F 0 , + |
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Binarni Cisla - zasadni pro pocCitace a logické obvody

V pocitaci jsou jen dvé moznosti znazornéni, dvouhodnotova logika

ANO, NE, ( proud protéka, proud neprotéka, pripadné nebo napéti je,
napéti neni), Nebo vysoka uroven ,,HIGH* a nizka daroven ,,LOW*

Budeme mit jen dveé cCislice 0 a 1

Do dvou stavu zakédujeme pouze dvé Cislice 0 a 1
Jak vétsi cisla ? podobne, jako v dek. soustave
P.232+x.22+y . 21+2.20=p.8+x.4+y.2+2z 1

Bin. Hex. Dek. Bin. Hex. Dek.
0000 Ox0 O 1000 0Ox38 8
0001 Ox1 1 1001 0x9 9
0010 Ox2 2 1010 OxA 10
0011 0x3 3 1011 0xB 11
0100 O0x4 4 1100 OxC 12
0101 O0Ox5 5 1101 0xD 13
0110 0x6 6 1110 OxE 14
0111 0x7 7 1111 OxF 15
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Binarni Cisla a hexadecimalni cCila

8 bitova cCisla, 16 bitova, 32 bitova

0000 0000 az 1111 1111 odpovida 0x0 az OxFF

16 bitova Cisla

0000 0000 0000 0000 az 1111 1111 1111 1111 0x0 az Ox FF FF

Zde je videét, ze hexadecimalni Cisla vyhodna pro znazorneéni
reprezentace binarnich Cisel

Ctyfi bity binarniho éislo jsou znazornény jendou hexadecimalni éislici.

( Pozn.: Mezi rady jsou pro Citinost zaznamu viozeny mezery, v
normalnim zapisu ta vSak neni mozné)

Zapis binarniho cCisla ve Wiring pro Arduino zacina Ob napr. 0b10001111
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Zobrazeni kladnych a zapor. Cisel - dvojkovy doplinék

Kladna cisla - nejvysSi bit 0
zaporna Cisla - nejvyssi bit 1
kladna Cisla - pfimo

zaporna Cisla - dvojkovy doplnék
pfiklad pro 8 bitu

analogicky pro 16, 32, 64 bitu

1111 1111

1000 0000

A

0111 1111

moznost zobrazeni - :-128

10

—>
+127

kladna cCisla - v rozsahu 0 az + 21 -1

(+127; +32767; +2 147 483 647; ....

zaporna €isla - v rozsahu 0 az - 2(n-1)

(-128; -32768; -2 147 483 648)

Jadro ARM Cortex M -2 147 483 648 az + 2 147 483 647
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Cisla v dvojkovém doplitku - znazornéni

Znazorneni

analogie- hodiny

+ 5 min (po dvanacté 12 h + 5min)

11 h 55 min= za 5 minut dvanact=

dvanact — 5 min (,,zaporny ¢as*)
vugéi referenénimu éasu

(,,pét minut do dvanacteé®)

padesata pata minuta =

- pata minuta

(ale na ciferniku je €islo 11 dek.)

nejmensi zaporné cislo same 1111
(nejveétsi Cislo bez znaménka — nejblize
,celé hodiné”

rostouci zaporna Cisla (,rostouci vzdalenost od pocatku)

(Ctvrthodina do celé)

nejvetsi zaporné Cislo - ,,nejvice vzdalené celé hodiné“ tedy pocatku

ETC22, 3. 6. 2024, kat. mé&feni, J. Fischer, CVUT - FEL Praha 11



Cisla v dvojkovém doplinku - pfevod

Prevod cisel
pfevod kladné - na zaporné . - flegace
negace véech bitti a priéteni1 . 1 4 S /... 1
priklad prevod + 1 na -1 (ﬂ
+ -2
[
. , , , -3 1104
prevod zaporné - na kladné
negace v§ech bitl a pricteni 1 -4 1100
priklad prevod - 6 na + 6
-6 ...negace=+5,+5+1=6 5 AN

s rostouci jemnosti déleni bude
- 1 symetricky (vedle) + 1 stale
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Cisla- 8 bit reprezentace zapor. €. 8 bit - se znam.

8 bitové cislo se znaménkem — dvojkovy doplnék
0,+1,+2.... az+127d 7Fh 0000 0000 b az 0111 1111 b
-1, -2, az -128 1111 1111 b az 1000 0000 b

Vypocet: kladna Cisla - pfimo binarni ekvivalent
zaporna - dvojkovy doplnék

Urceni dvojkového doplnku, negace vsech bitu a pric¢teni 1

Priklad uréeni dvojkového doplnku pro Cisla -1, -128,

1d 0000 0001 b 128 d 1000 0000 b
negace 11111110 b 01111111 b
+ 0000 0001 + 0000 0001
11111111 b =-1d 1000 0000 =-128d
FF h 80 h
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Reprezentace Cisel se zaménkem v pocitaci

Zatim jsem meéli jen nezaporna cCisla, jak znazornit zaporna cCisla
Metoda dvojkového doplinku
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https:/lIwww.arduino.cc/reference/en/language/variables/constants/integerconstants/

BASE EXAMPLE
10 (decimal) 123
2 (binary) 0b1111011
8 (octal) 0173
16 (hexadecimal) 0Ox7B
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FORMATTER
none
leading "0Ob"
leading "0"

leading "0x"

COMMENT

characters 0&1 valid

characters 0-7 valid

characters 0-9, A-F, a-f valid
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Reprezenatace Cisel — Arduino- wiring a dalsi

8 bitove unsigned char 0 to 255
8 bitové se znaménkem char-128 to 127

byte (same as unsigned char)

int -32,768 to 32,767

unsigned int 0 to 65,535

word (same as unsigned int)

long (or long int) -2,147,483,648 to 2,147,483,647
unsigned long 0 to 4,294,967,295

float -3.4028235E+38 to 3.4028235E+38

double (same as float)
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Cisla- typy

char -128 az 127 ( 8 bit.)

unsigned char 0 az 255 ( 8 bit.)

byte (jako unsig. char) 0 az 255 ( 8 bit.)

int -32,768 to 32,767 (16 bit.)

unsigned int 0 az 65,535 (16 bit.)

word (stejné jako unsig. int)

long ( long int) -2,147,483,648 az 2,147,483,647 (32 bit.)
unsigned long 0az 4,294,967,295 (32 bit.)

Doporuceno pro zjednoduseni, nahrada

Bez znameénka Se zaménkem
uint8_t (unsigned char) int8_ t (char)
uint16_t (unsigned int) int16_t (int)

uint32_t (unsigned long) int32_t (long)
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Priklady pouziti zapisu cCisel

uint8_t cis1 = 0b10001111;

uint8_t cis11 = O0x8F; uint8_t cis21 = 143;
int16_t cis2 = -10000; int16_t cis21 = 0xD8FO ;
uint16_t cis3 = 0xC000; uint16_t cis31 =49152 ;

uint16_t cis32= 0b1100000000000000;

uint32_t cis4 = 0x80000000 uint32_t cisd41= 2147483648 ;
uint32_t cis42 = 0b10000000000000000000000000000000
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STM32 vstupneé vystupni pin

Kazdy pin brany je samostatné konfigurovatelny

Logické signaly: brana vstup, vystup, alternativni funkce (UART, Citac,..)
Analogoveé signaly — vstup ADC , prip. vystup DAC

Pozor na zaprné napeti a napéti vétsi , nez je napeti na napajeni ( +3,3 V)

r-—- - - - - - — — — —/ 1
|
To on-chip ‘Analog |
peripheral < Alternate function input | |
= 4‘_ on/off
E ——
Read 5] Vv
« E A_ P R— \ Vpp DD
w © ‘ .
— = .
2 5 trigger on/off gilglézctlon
g‘J E‘ ‘ ‘ ST~ N
Write = 5 | Imputdriver _ VO pin
—P 3 o y
o ) Mot Avigae . T T T T T ml ~— ="
= @ Output driver \
@ ‘ o \ op on C’ﬁ| Protection
= 1] i
m E ‘ # P-MOS | V diode
2 Output s Vss
5 ‘ control | ‘
Read/write
| Vss |
. Push-pull
From on-chip N
peripheral Alternate function output | g%%%'lgga'” or |
e — — — T — - Analog
ai15938

ETC22, 3. 6. 2024, kat. méfeni, J. Fischer, CVUT - FEL Praha



Ideové schéma spoluprace s GPIO v STM32 log. sig.

GPIO - General Purpose Input Output

brany — namapovany jako GPIO registry oroc |

do adr. prostoru jako pameti

GPIO prostor u STM32G030 od 0x5000 0000
i STM32K031 od 0x5000 0000

STM32F303RE od 0x4800 0000

Kazdy pin s moznosti komunikace
s okolim muze mit funkci vstupu
nebo vystupu

Vystup , regist — ODR -Output Data Register

Buffer- ,pusti nebo ,nepusti‘ data ven e

Pokud pin jako vstup, vystupni buffer je ve tfetal'm/
stavu (stavu vysoke impeance) Buffer data

skoncCi svou cestu v registru ODR _
a ,,dale nemohou postupovat”. PR

Data z ODR lIze v3ak Cist na stejné adrese;””
jako se do ODR zapisovala

-
-
-
-
-
-
-
-
-
-

Vstupni brana IDR - Input Data Register — ma jinou adresu, nez ODR.
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Pripojeni vstupné/vystupniho pinu STM32Fxxx

Kazdy pin s moznosti komunikace
s okolim muze mit funkci vstupu
nebo vystupu

Konfiguracni registr- konfigurace

vstupu/vystupu MODE Register,...\

Zmena stavu jednoho pinu:

PrecCist obsah ODR (RD), do registru
procesoru (napr. RO)
modifikovat dany bit ( dané bity),
zapsat nazpét do ODR (WR)

,Read, Modify, Write"-
zabere minimalné. 3. instrukce

To je pomalé, jde to i jinak-registry
GPIOX_BSRR Set — reset registr
X-GPIOA,B,C, ....
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Mode reg.

pin

:> J-
I~
l..6;|
I L
l§|
—
I3 |
=
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L
WR | & -
o 5
© 0
© 5
= <)
— 3
RD
oo i 1|l T
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A:glgg'f .
o @
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fo)
L
o
o
8 ———
©
© Read
_g- pin
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.adresa — doplnit, pokud neni pri instalaci

https://github.com/stm32duino/BoardManagerFiles/raw/main/package_stmicroelectronics_index.json

Preferences ) 4

Settings MNetwork
Sketchbook location:

c\WUsers\WIN11\Documents\Arduino
B Show files inside Sketches
Editor font size: 14

Interface scale: | Automatic 100 %

Theme: [ Dark v |

Language: | English T_| (Reload required)
Show verbose output during [l compile |l upload
Compiler wamings [None |
B Verify code after upload
+ Auto save
M Editor Quick Suggestions
Additional boards manager URLs: hitps:i/github. com/stm32duino/BoardManagerFiles/raw/main/package_stmicro. .

(e @D
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e o
Archive Sketch

Manage Libraries...

Senal Monitor

Senal Plotter

Firmware Updater

Upload 551 Root Certificates

Board: "Genenic 5TM32G0 series”

Port: "COME"™

Get Board Info

Debug symbols and core logs: "None”

Optimize: "Smallest (-Os default)”

Board part number: "Generic GO31J6Mx"

C Runtime Library: "Mewlib Nano (default)”

Upload method: "5TM32CubeProgrammer (Serial)™

USB support (if available): "None"

U{S}ART support: "Enabled (genenc ‘Senial’})”

Burmn Bootloader
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Nastaveni- varianta pro STM32G031J6

Generic GO30CHTx
Generic GO30CETx
Genenc GO30F6Px
Generic GO30/6Mx
Genenc GO20K6Tx
Generic GO30KETx
Genenc GO21CATx
Generic G031C6Tx
Genenc GOZ1CETx
Generic G031C4Ux
Generic G031C6Ux
Generic GO31C8Ux
Generic G031G40Ux
Generic G031G6Ux
Generic G031G8Ux
Genenic GO41G6LUx
Generic G041G8Ux
Genenc GO41CHTx
Generic GO41CETx
Genernic GO41CHUx
Generic GO41CEUx
Generic GO21J4Mx
Generic G031J6Mx

24



Nastaveni pro Nucleo -64 (,,vetsi“)STM32G303RE)

File Edit Sketch TE'S Help

Auto Format

Archive Sketch
sketch _ju

Manage Libranes...

Senal Monitor

Senal Plotter

Firmware Updater

Upload 551 Root Certificates

Board: "Nucleo-64"

Port: "COMS"™

Get Board Info

Debug symbols and core logs: "Core Logs and Symbols Enabled {-g)®
Optimize: "Smallest (-Os default)”

Board part number: "Nuclec F303RE"

C Runtime Library: "Mewlib Nano (default)"
Upload method: "5TM32CubeProgrammer (SWD)"
USB support (if available): "Mone”

U{S}ART support: "Enabled [generic "Senal’)"

USB speed (if available): "Low/Full Speed”

Burn Bootloader
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Boards Manager...

Arduino AVE Boards
& 5332 MCU based boards

Senal Plotter

Firmware Updater

Upload 551 Root Certificates

Board: "Mucleo-64"
Port: "COMSE"

Get Board Info

Debug symbols and core logs: "Core Logs and Symbels Enabled (-g)*
Optimize: "Smallest (-Os default)”

Board part number: "Nucleo F303RE"

C Runtime Library: "Mewlib Nano (default)”

Upload methed: "5STM32CubeProgrammer (SWD)"

USE support (if available): "Mone”

U(S}ART support: "Enabled (genenc "Serial’)"

USE speed (if available): "Low/Full Speed”

Burn Bootloader

MNucleo-144

MNucleo-b4

Nuclen-32

Discovery

Eval

S5TM32MP1 senes coprocessor
Generic 5TM32C0 senes

Boards Manager...

Arduino AVR Boards

. STMRZ MCU based boards

Muclec-144
Muclec-64
Muclec-32
Discovery

Eval

STM32MP1 series coprocessor

Generic STM32C0 senies
Generic STM32F0 series
Generic STM32F1 series
Genernic STM32F2 series
Generic 5STM32F3 series
Generic 5TM32F4 series
Generic STM32F7 series
Generic STM32G0 senies
Generic 5TM32G4 senies
Generic STM32HS series
Generic STM32H7T Series
Generic 5TM32L0 senies




Port: "COME"

Get Board Info

Debug symbols and core logs: "Core Logs and Symbols Enabled (-g)*
Optimize: "Smallest (-Os default)”

Board part numIEr: “Nuclec F303RE"

C Runtime Library: "Newlib Nano (default)”

Upload method: "5STM32CubeProgrammer (SWD)"

USB support (if available): "Mone”

U{SJART support: "Enabled (genenc "Senal’)"”

USB speed (if available): "Low/Full Speed”

Burn Bootloader

Board: "Nucleo-64"
Port: "COMS"

Get Board I$ﬂ

Debug symbols and core logs: "Core Logs and Symbels Enabled {-g)*
Optimize: "Smallest (-Os default)”
Board part number: "Nuclec F303RE™
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MNucleo CO31CE
MNuclec FO30RE
Nuclec FO7ORB
MNuclec FO72RB
Nuclec FO91RC
MNuclec F102RB
Nucleoc F302RE
MNucleo F303RE
MNuclec FADTRE
MNucleo FA11RE




Nastaveni pro debug

Board: "Mucleo-64"
Port: "COMS"

Get Board Info

Debug symbols and core logs: "Core Logs and Symbols Enabled (-g)® h. MNone

Optimize: "Smallest (-Os default)” Symbols Enabled (-g)

Board part number: *Nucleo F303RE™ Core logs Emabled

C Runtime Librany: "MNewlib Nano (default)” v Core Logs and Symbols Enabled (-g)

Upload method: "5TM32CubeProgrammer (SWD)"

Upload method: "STM32CubeProgrammer (SWD)" Mass Storage

USB support (if available): "None” 5TM32CubeProgrammer (SWD)
U{S)ART support: "Enabled (genenc "Senal’)" 5TM32CubeProgrammer (Sernal)
USB speed (if available): "Low/Full Speed”™ 5TM32CubeProgrammer (DFU)

Burn Bootloader
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Prelozit a nasledne

® Blink Arduino IDE 2.3.2
File Edit 3Sketch Tools Help

¥ Nucleo-64

DEBUG Blink_ino

> [Rugeosi v ] & )

At 11 DO

~~ THREADS
corlex-debug-dummy-... RUNNING setup() {

pinMode(LED BUILTIN, OUTPUT);
b

~ CALL STACK

loop() {
digitalWrite(LED_BUILTIN, HIGH);
delay(408);
digitalWrite(LED BUILTIN, LOW);
delay(46@);

* VARIABLES

Debug Console

~ BREAKPOINTS

» CORTEX PERIPHERALS
» CORTEX REGISTERS
&> Nucleo-64
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Ln 26, Col 10 Mucleo-64 on COMB B 2 8




.klik na trojuhelnik a spusténi

File Edit Sketch Tools Help

Y Nucleo-64 -

> |Huc|eu—ﬁd % | §o3

Resel ¥
device

~ THREAL Pause
cortex-debug-dummy-... RUNNING

w CALL STACK
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DEBUG

> | Nucleo64 v | £

Heset
device

| > | aL

~ THREADS
R... PAUSED ON USER REQUEST

r

~ CALL STACK

HAL Get... stm32f3xx_hal.c EEH)
getCumreniMillis@0x... clock.c EGH)
delay@0x080... wiring_time c [Eq]
~ WARIABLES

> Local

> Global

> Static

~ WATCH

Blink_F303RE
1

30



Zadani breakpointu

Klik vlevo od cisla radku- zadani breakpointu

ile Edit Sketch Tools Help

" Nucleo-64 -

DEBUG Blink_F303RE_024_6_3.ino

b |Nucleu-6£l ~ ‘ g%

pocet=8 ;
RESE‘!; |h | i Jr s
device_—|,,/) * . .

set

i _r
» THREA Continue setup() {

Rem... PAUSED ON BREAKPOINT i .
pinMode(LED_BUILTIN, OUTPUT);

~ CALL STACK
.. Blink_F303RE_024_6_3.ino EfH
main@0x080032c2 main.cpp B

“ VARIABLES :mg}-
b N ]

> Local pocet ++;
> Global

» Static

s WATCH Output g ver ) C : gdb-server-1 x

1
I

Listening on port 58088 for tcl connections
: Listening on port 580089 for telnet connections
: clock speed 1888 kHz
libusb_open() failed with LIBUSE_ERROR_ACCESS
open failed

~ BREAKPOINTS
% Blink_F303RE_024 6__ [
¥ Blink_F303RE_024_6_... [
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Zobrazeni proménné

@ Blink_F203RE_024_6_3 | Arduino IDE 2.3.2
File Edit Sketch Tools Help

Y Nucleo-64

DEBUG stm32f3xx_hal.c Blink_F303RE_024_6_3.ino

> &
Resze - —
decal>) T ¥ T O O
~ THREADS setup() {
Rem... PAUSED ON EREAKPOINT

pocet=8 ;

pinMode(LED_BUILTIN, OUTPUT);

~ CALL STACK
. Blink_F303RE_024_6_3.ino EfHJ loop() {

delay(40@);
digitalWrite(LED BUILTIN, LOW);

~ VARIABLES

> Local

» Global

> Static

~ WATCH t gdb-server Debug Conso gdb-server-1 x
pocet:

Listening on port 58888 for tcl connections
Listening on port 50889 for telnet connections
: clock speed 1888 kHz
: libusb_open{) failed with LIBUSE_ERROR_ACCESS
: open failed

~ BREAKPOINTS
¥ Blink_F303RE_024 6 ...
¥ Blink F303RE 024 6 ...

» CORTEX PERIPHERALS
» CORTEX REGISTERS
&> Nuclec-54
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=

Y Nucleo-64

DEBUG

[> |Nucleu-ﬁd h | {E}

doace > T ¥ T

¢ THREADS

» CALL STACK

~ VARIABLES

;odu o e
> analoglnputPin:

> APBPrescTable

> digitalPin:

emrno: 0
g_anOutputPinConfigured
GPIOPort

ardware Timer_Handle:

>

>

>
here:

¢

n_map |l
D ap

pocet 3

SystemCoreClock: 72000000
wTick: 2400

rewTickPrio: 0

» WATCH

2 BREAKPOINTS
2 CORTEX PERIPHERALS

2 CORTEX REGISTERS

~ VARIABLES

e
» analoglnputPin:
> APBPrescTable
> digitalPin:
errno: 0

> g_anOutputPinConfigured

0: 0x43000000
1: 0x48000400
2: 0x43000800
3. 0x43000c00
4: 0x45001000

0x45001400
5: 0x48001800
/- 0x48001c00

L@GP@PM: B

» WATCH
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~ VARIABLES

P —
> analoglnputPin:
> APBPrescTable
> digitalPin:

errno: 0
» g_anOutputPinConfigured
~ GPIOPort

e 02 0x48000000

h MODER: 2818573312
OTYPER: 0
OSPEEDR: 201329664
PUPDR: 1677721600
DR: 57129
ODR: 32




Vnitrni LED je na PA5 GPIOA_ODR 5

~ VARIABLES

‘E i £ s e B LA R

- VUAHIABLES
> analo ||||[||F n:

» g_anOutputPinConfigured

i GP -
~ [ 0=43000000 * ~ - 043000000

MODER: 0xa2000400
OTYPER: 0x0
OSPEEDR: Oxc000c00
PUPDR: 0x64000000
DR: Oxdf29
IR: 020

MODER: 281857331 Enable Hex mode
OTYPER: 0 Set Value
OSPEEDR: 201329¢
PUPDR: 167772160
DR: 57129

Copy Value

Copy as Expression stening o
Info : Listening o
Info : clock speed
Error: libusb _open
Error: open failed
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. prava mys a ,,set value*“

~ VARIABLES

‘E‘ 1 &£ 1w S LA
» analoginputPin:

% APBPrescTable
> digitalPin:
errno; 0x0

v GPI i

~ 0: 0x48000000
MODER: 0xa3000400
OTYPER: 0x0
OSPEEDR: 0xc000c00
PUPDR: 0x64000000

DR: 0xdf29 ﬂr\::

MND- M3

* Disable Hex mode

~ VARIABLES

Set ODR Value

Set Value

»  Copy Value
% Copy as Expression

» CORTEX REGISTERS

Info : Listening on port 5 8 for tcl connections
Info : Listening on port for telnet connections
Info : clock speed 1808 z

Error: ) ) ed with LIBUSBE_ERROR_ACCESS
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Registry procesoru

B Blink_F303RE_024 6 3 | Arduine IDE 2.3.2

File Edit Sketch Tool Help

¥ Nucleo-64 -

DEBUG 1)  stm3283xx_hal.c Blink_F303RE_024_6_3.ino

> |Nuc|eu-ﬁd ~ | {3

Resei
device

| b 8 A
4 L] L] L]

- pocet=8 ;
2 THREADS
» CALL STACK
? VARIABLES
» WATCH
¢ BREAKPOINTS
» CORTEX PERIPHERALS
“+ CORTEX REGISTERS n O
r0 Dx48000000
r2 Dx20
r3 0x48000000
r4 0x200005d4
rb 0x0
6 Ox0
i 0x0
r3 0x0
r9 0x0
r10 0x0 File download complete
r11 0x0 Time elapsed during download operation: 86:80:81.895
r12 0x0
sp 0x2000fF0
Ir 0x80032c3
pc 0x8000292
> B3 xPSR 0x1000000
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RUNNING Program ...

Address: : 9x3080000
Application is running, Please Hold on...
Start operation achieved successfully




® Blink_F203RE_024_6_3 | Arduino IDE 2.3.2
File Edit 5Sketch Toocls Help

Y Nucleo-64 v

DEBUG n O Blink_F303RE_024_6 3.ino

.Drebug konsole --

L= | Nucleo-64 ~

& G
v
O O

Y

Reset > = ¥ Debug Console
device * - -
pocet=08 ;
> THREADS
> CALL STACK setup() {

l'} » VARIABLES
pinMode(LED BUILTIN, QUTPUT);

> WATCH
> BREAKPOINTS y
» CORTEX PERIPHERALS
~ CORTEX REGISTERS loop() {
70 GPIOA-»0DR Bx28
PIOA->0DR = ;
1S i 35 delay(4ea);
2 020 digitalWrite(LED BUILTIN, LOW);
r3 0x43000000 delay(488@);
rd 0=200005d4 pocet ++;
r5 Ox0 }
6 Ox0
7 D0 Jutput  gdb-server Debug Console x gdb-server-1
8 Ox0 KEadilng Sympols Trom C:/UsSersi\Wlnlliappaata\loca
19 0x0 gcch\12.2.1-1.2\bin e-eabi exe efine
10 Ox0 C:/Users\WIN11\AppDatahilLocal\Tempharduinoisketc
11 Ox0 Launching GDE ! Users \\WIN11\\AppDatai\\Local
12 0xD gcci 12,2 1-1. 2\ \bin\\arm-none-eabi-gdb.exe” -g
sp 0x2000fff0 "C:fUsers\\WIN11\\AppData\i\Local\\Temp i
Ir 0x80032c3
pc 0x8000292
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Néekteré prikazy GDB

Zorazeni nebo modifikace paméti nebo registra v adr . prostoru
monitor mdw 0x20000400 0x80

monitor mdw 0x20000400 0x80

vypisSe z paméti 0x80 ) tedy 128 wordu dat funguje

monitor mdw 0x20000400 0x80

monitor mdh 0x20000400 0x8 vypise half wordy 16 bitu,
monitor mdb phys 0x20000400 0x8 vypise Byty

onitor mwh 0x48000014 0x20
monitor mwh 0x48000014 0xO0
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.Konec
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