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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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GPIO krmilnik — /izhod

Figure 25. Basic structure of a five-volt tolerant I/0O port bit
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Osnovni registri za GPIO prikljucke :
RCC_AHBXENR : vklop urinega signala (enote) : Port D: RCC_AHB1ENR(b;=1 .. Port D 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

FFil OR - Organizacija racunalnikov 6
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GPIO krmilnik — 1izhod (Registri za nastavitve delovanja)

RCC_AHBI1ENR(Peripheral Clock Register): Bt e I b e e

This bit is set and cleared by software.
0: 10 port D clock disabled
1: 10 port D clock enabled

MODER (I\/l ode Regi ster) : Bits 2y:2y+1 MODERy[1:0]: Port x configuration bits (y = 0..15)
These bits are written by software to configure the 1/O direction mode.
00: Input (reset state)
01: General purpose output mode
10: Alternate function mode
11: Analog mode

OTYPER (Output TYPE Register):

Bits 15:0 OTy: Port x configuration bits (y = 0..15)
These bits are written by software to configure the output type of the I/O port.
0: Output push-pull (reset state)
1: Output open-drain

OSPEEDR (Outp ut SPEED Reg ister): Bits 2y:2y+1 OSPEEDRy[1:0]: Port x configuration bits (y = 0..15)

These bits are written by software to configure the I/O output speed.
00: Low speed

01: Medium speed

10: High speed

11: Very high speed

PUPDR (PUII Up/DOWﬂ Reg|ster) Bits 2y:2y+1 PUPDRy[1:0]: Port x configuration bits (y = 0..15)

These bits are written by software to configure the I/O pull-up or pull-down
00: No pull-up, pull-down

01: Pull-up

10: Pull-down

11: Reserved

IDR (Input Data Register): stanje vhoda 1/ 0

Bits 15:0 IDRy: Port input data (y = 0..15)

These bits are read-only and can be accessed in word mode only. They contain the input
value of the corresponding 1/O port.

ODR (Output Data Register): stanjeizhoda 1/0

Bits 15:0 ODRYy: Port output data (y = 0..15)
These bits can be read and written by software.
Note: For atomic bit set/reset, the ODR bits can be individually set and reset by writing to the
GPIOx_BSRR register (x = A..I/J/K).

. _ \a
28 Bits 31:16 BRy: Port x reset bit y (y = 0..15) Bits 15:0 BSy: Port x set bit y (y= 0..15)
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GPI10O krmilnik — krmiljenje izhodov

Potrebni koraki za krmiljenje izhoda:
1. RCC_AHBI1ENR(Peripheral Clock Register): b,=1 .. Port D 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)
OSPEEDR (Output SPEED Register): 00 — Low speed (reset)
PUPDR (Pull Up/Down Register): 00 — No pull (reset)

4. doloci stanje izhoda s pisanjem v  ODR ali BSRR (nastavljamo na 1/0)

Naslovi reqistrov:

// RCC base address is 0x40023800
// AHBlENR register offset is 0x30
.equ RCC_AHBIENR, 0x40023830 // RCC AHB1l peripheral clock reg (page 180)

// GPIOD base address is 0x40020C00

// MODER register offset is 0x00

// ODR register offset is 0x14

.equ GPIOD_ MODER, 0x40020C00 // GPIOD port mode register (page 281)
.equ GPIOD ODR, 0x40020C14 // GPIOD output data register (page 283)

FFil OR - Organizacija racunalnikov 8
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CubelDE — Reqisters okno

Mame Value

v % General Registers

i 00
18 o g

il 12 0o

i 13 oo

i1 o4 oo

i 15 1000

sidf 1 0x40020c14
i o7 g

10 13 g

18 19 g

18 110 0o

18 111 oo

13 12 g

st sp 0x20020000
i e e
1l pe (800002
shif Xpsr 0x41000000

rri OR - Organizacija racunalnikov


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

Fri

CubelDE — SFR okno

Register Address Value
&% GpIOF
&% GpIOE
v B GPIOD N
(’am MODER Dx40020c00 Os 1000000
b 1i OTYPER D 4002004 OscD)
b §%4 OSPEEDR 4002008 OxcD)
L 1% PUPDR Dx40020c0c D)
L 1% DR 04002010 D 1dac
L 1 ODR 0x40020c14  Ox1000
SWBSRR _________ 0:d0020T8 _
100 | CKR 400201 ¢ OscD)
1010 AFRL 40020220 DD
1010 AFRH 4002024 OscD)
&% cp|nC
&% cpjn)
&% GpIOK
A% GDIOR
&4 GpI0A
A% cyorEG
A% cp|q
&% cp|a
&% cp|3

4

-

OR - Organizacija racunalnikov

10


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

