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» int main(void) {
HAL Init();
SystemClock_Config();
MX_GPIO Init();
MX_TIM3 Init();
MX TIM4 Init();
MX_TIM5 Init();
MX TIM2 Init();
DMA INIT();
ADC1 INIT();

// No code 1in main loop
while (1);
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*

*/

@brief System Clock Configuration
@retval None

void SystemClock_Config(void) {

RCC_OscInitTypeDef RCC_OscInitStruct = { .OscillatorType: 0};
RCC_ClkInitTypeDef RCC_ClkInitStruct = { .ClockType: 0};

/xk Configure the main internal regqulator output voltage

*/

__HAL_RCC_PWR_CLK_ENABLE();

__HAL_PWR_VOLTAGESCALING_CONFIG(PWR_REGULATOR_VOLTAGE_SCALE2);

/*x Initializes the CPU, AHB and APB busses clocks

*/

RCC_OscInitStruct.OscillatorType = RCC_OSCILLATORTYPE_HSI;

RCC_OscInitStruct.HSIState = RCC_HSI_ON;

RCC_OscInitStruct.HSICalibrationValue = RCC_HSICALIBRATION_DEFAULT;

RCC_OscInitStruct.PLL.PLLState = RCC_PLL_ON;

RCC_OscInitStruct.PLL.PLLSource = RCC_PLLSOURCE_HSI;

RCC_OscInitStruct.PLL.PLLM = 16;

RCC_OscInitStruct.PLL.PLLN = 336;

RCC_OscInitStruct.PLL.PLLP = RCC_PLLP_DIV4;

RCC_OscInitStruct.PLL.PLLQ = 7;

if (HAL_RCC_OscConfig(&RCC_OscInitStruct) != HAL_OK) {
Error_Handler();

}

/*x Initializes the CPU, AHB and APB busses clocks

*/

RCC_ClkInitStruct.ClockType = RCC_CLOCKTYPE_HCLK | RCC_CLOCKTYPE_SYSCLK

| RCC_CLOCKTYPE_PCLK1 | RCC_CLOCKTYPE_PCLK2;

RCC_ClkInitStruct.SYSCLKSource = RCC_SYSCLKSOURCE_PLLCLK;

RCC_ClkInitStruct.AHBCLKDivider = RCC_SYSCLK_DIV1;

RCC_ClkInitStruct.APB1CLKDivider = RCC_HCLK DIV2;

RCC_ClkInitStruct.APB2CLKDivider = RCC_HCLK_DIV1;

if (HAL_RCC_ClockConfig(&RCC_ClkInitStruct, FLASH_LATENCY_2) != HAL_OK) A
Error_Handler();
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GPIO _InitStruct.Pin = GPIO PIN 1;

GPIO _InitStruct.Mode = GPIO MODE ANALOG;
GPIO InitStruct.Pull = GPIO NOPULL;
GPIO_InitStruct.]

HAL GPIO I F = Alternate uint32_ t

F &= Mode uint32_t

} B = Pin uint32 t
F & Pull uint32_t

/* USER CODE B 'F = Speed uint32 t
Press ~{*Space to filter results by type Next Tip :

/* USER CODE END 4 %/
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MacBook-Pro-Piotr :: projects/STM32/PWMFROMSTM «master*: » sudo openocd -f interface/stlink-v2-1.cfg -f target/stm32f4x.cfg -c init -c "reset init"
Open On-Chip Debugger 0.10.0

Licensed under GNU GPL v2

For bug reports, read

| http://openocd.org/doc/doxygen/bugs.html

Info : auto-selecting first available session transport "hla _swd". To override use 'transport select <transport>"'.
Info : The selected transport took over low-level target control. The results might differ compared to plain JTAG/SWD
adapter speed: 2000 kHz

adapter_nsrst_delay: 100

none separate

Info : Unable to match requested speed 2000 kHz, using 1800 kHz
Info : Unable to match requested speed 2000 kHz, using 1800 kHz
Info : clock speed 1800 kHz

Info : STLINK v2 JTAG v29 API v2 SWIM v18 VID 0x0483 PID 0x374B
Info : using stlink api v2

Info : Target voltage: 3.276467

Info : stm32f4x.cpu: hardware has 6 breakpoints, 4 watchpoints
Info : Unable to match requested speed 2000 kHz, using 1800 kHz
Info : Unable to match requested speed 2000 kHz, using 1800 kHz
adapter speed: 1800 kHz

target halted due to debug-request, current mode: Thread

XPSR: 0x01000000 pc: Ox08001970 msp: 0x20018000

Info : Unable to match requested speed 8000 kHz, using 4000 kHz
Info : Unable to match requested speed 8000 kHz, using 4000 kHz
adapter speed: 4000 kHz

Info : accepting 'gdb' connection on tcp/3333

Info : device id = 0x10016433

Info : flash size = 512kbytes

Info : Unable to match requested speed 2000 kHz, using 1800 kHz
Info : Unable to match requested speed 2000 kHz, using 1800 kHz
adapter speed: 1800 kHz

target halted due to debug-request, current mode: Thread

XPSR: 0x01000000 pc: 0x08001970 msp: 0x20018000

Info : Unable to match requested speed 8000 kHz, using 4000 kHz
Info : Unable to match requested speed 8000 kHz, using 4000 kHz
adapter speed: 4000 kHz

target halted due to breakpoint, current mode: Thread

XPSR: 0x61000000 pc: 0x20000046 msp: 0x20018000

Info : Unable to match requested speed 2000 kHz, using 1800 kHz
Info : Unable to match requested speed 2000 kHz, using 1800 kHz
adapter speed: 1800 kHz

target halted due to debug-request, current mode: Thread

iPSR: Ox01000000 pc: Ox08001970 msp: O0x20018000



MacBook-Pro-Piotr :: projects/STM32/PWMFROMSTM «master®*, » cat .gdbinit

tar remote :3333

load PWMFROMSTM.elf

file PWMFROMSTM.elf

MacBook-Pro-Piotr :: projects/STM32/PWMFROMSTM «master®*, » arm-none-eabi-gdb

GNU gdb (GNU Tools for Arm Embedded Processors 8-2018-g4-major) 8.2.50.20181213-git
Copyright (C) 2018 Free Software Foundation, Inc.

License GPLv3+: GNU GPL version 3 or later <http://gnu.org/licenses/gpl.html>
This i1s free software: you are free to change and redistribute 1it.

There is NO WARRANTY, to the extent permitted by law.

Type "show copying" and "show warranty" for details.

This GDB was configured as "--host=x86 64-apple-darwinl® --target=arm-none-eabi".
Type "show configuration" for configuration details.

For bug reporting instructions, please see:
<http://www.gnu.org/software/qgdb/bugs/>.

Find the GDB manual and other documentation resources online at:

<http://www.gnu.org/software/gdb/documentation/>.

For help, type "help".

Type "apropos word" to search for commands related to "word".
warning: No executable has been specified and target does not support
determining executable automatically. Try using the "file" command.
Ox08001970 in 2?2 ()

_oading section .isr_vector, size 0x194 Llma 0x8000000
_.oading section .text, size 0x18a0 Lma 0x8000194
_.oading section .rodata, size 0x10 Llma 0x8001a34
_Loading section .ARM, size 0x8 1lma 0x8001a44

_Loading section .init _array, size 0x4 lma 0x8001a4c
Loading section .fini array, size 0x4 lma 0x8001a50
Loading section .data, size Oxc lma 0x8001a54

Start address 0Ox8001970, load size 6752
Transfer rate:

(gdb) [

11 KB/sec,

964 bytes/write.
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PWM edge-aligned mode

Upcounting configuration

Upcounting is active when the DIR bit in the TIMx_CR1 register is low. Refer to Upcounting

mode.

In the following example, we consider PWM mode 1. The reference PWM signal OCxREF is
high as long as TIMx_CNT <TIMx_CCRXx else it becomes low. If the compare value in
TIMx_CCRXx is greater than the auto-reload value (in TIMx_ARR) then OCxREF is held at ‘1.
If the compare value is 0 then OCXREF is held at ‘0. Figure 117 shows some edge-aligned
PWM waveforms in an example where TIMx_ARR=8.

Figure 117. Edge-aligned PWM waveforms (ARR=8)
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Figure 87. General-purpose timer block diagram
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13.4.1 TIMx control register 1 (TIMx_CR1)

Address offset: 0x00
Reset value: 0x0000

15 14 13 12 1 10 9 8 7 6 5 4 3 2 1 0
CKD[1:0] ARPE CMS DIR OPM URS UDIS CEN
Reserved
w w w rw rw w w rw rw rw

Bits 15:10 Reserved, must be kept at reset value.

Bits 9:8 CKD: Clock division

This bit-field indicates the division ratio between the timer clock (CK_INT) frequency and
sampling clock used by the digital filters (ETR, TIx),

00: tots = tok INT
01:tprs =2 % tok INT

10: tors =4 * tok INT
11: Reserved

Bit 7 ARPE: Auto-reload preload enable

0: TIMx_ARR register is not buffered
1: TIMXx_ARR register is buffered

Bits 6:5 CMS: Center-aligned mode selection

00: Edge-aligned mode. The counter counts up or down depending on the direction bit
(DIR).
01: Center-aligned mode 1. The counter counts up and down alternatively. Output compare

interrupt flags of channels configured in output (CCxS=00 in TIMx CCMRX register) are set
only when the counter is counting down.

10: Center-aligned mode 2. The counter counts up and down alternatively. Output compare
interrupt flags of channels configured in output (CCxS=00 in TIMx_CCMRX register) are set
only when the counter is counting up.

11: Center-aligned mode 3. The counter counts up and down alternatively. Output compare

interrupt flags of channels configured in output (CCxS=00 in TIMx_CCMRX register) are set
both when the counter is counting up or down.

Note: It is not allowed to switch from edge-aligned mode to center-aligned mode as long as
the counter is enabled (CEN=1)
Bit 4 DIR: Direction

0: Counter used as upcounter
1: Counter used as downcounter

Note: This bit is read only when the timer is configured in Center-aligned mode or Encoder
mode.
Bit 3 OPM: One-pulse mode

0: Counter is not stopped at update event
1: Counter stops counting at the next update event (clearing the bit CEN)
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/ k%
x @brief TIM2 Initialization Function

* @param None

* @retval None
*/
static void MX_TIM2 Init(void) {

//START WITH THE COCK!?
void xTIM2 ADDR = (0x40000000);
uintl6_t *TIM2 ENABLE = ((uintl6_t x ) (TIM2_ADDR + 0x00));
uintl6_t *TIM2 ENABLE 2 = ((uintl6_t x )(TIM2_ADDR + 0x04));
uintl6_t *TIM2_COMPARE_MODE = ((uintl16_t x )(TIM2_ADDR + 0x18));
uintl16_t xTIM2_COMPARE_OUTPUT _MODE = ((uintl6_t x )(TIM2_ADDR + 0x20));
uint32_t *TIM2_COUNTER_VALUE = ((uint32_t x )(TIM2_ADDR + 0x24));
uintl1l6_t *TIM2_PRESCALER_VALUE = ((uint16_t x )(TIM2_ADDR + 0x28));
uint32_t *TIM2_RELOAD_VALUE = ((uint32_t x )(TIM2_ADDR + 0x2C));
uint32_t *TIM2_COMPARE_VALUE = ((uint32_t x ) (TIM2_ADDR + 0x34));

__HAL_RCC_TIM2_CLK_ENABLE(); important

*TIM2_ENABLE = 0b0000000010010001; // autoreload + counter enabled - at the end as I am scared
*TIM2_ENABLE_2 = 0b0000000000100000; // Update = reload as external trigger //FOR LATER - change it to channel then

*TIM2_PRESCALER_VALUE = 8400 - 1; //down to 10khz

*xTIM2_RELOAD VALUE = 10000; //down to 1lhz for PWM
*TIM2_COUNTER_VALUE = *TIM2_ RELOAD VALUE; //as we have downcounting
*TIM2_COMPARE_VALUE = 5000; //half of it

*TIM2_COMPARE_MODE = 0b0000000001101000; // PWM1I MODE of compare + preload enabled (!7)
*TIM2_COMPARE_OUTPUT_MODE = 0b0000000000000001; // ENABLE OUTPUT



/ ¥k
x @brief TIM2 Initialization Function
* @param None
*x @retval None
*/
static void MX_TIM2 Init(void) {
__HAL_RCC_TIM2_ CLK_ENABLE();
TIMx_Init(
imerAddr: (vold %) 0x40000000,
compareValueAddrOffset: 0x34,
compareModeAddrOffset: @x18,

enable: TIMXx_ENABLE, // autoreload + counter enabled

enable2: @b010u << 4u, // Using update as external trigger

slaveMode: 0b@, // I'm master, not slave

TIM2_PRESCALER, // PRESCALING AS A PART

TIM2_RELOAD, // THIS VALUE WILL BE TAKEN FROM ADC SOON

TIM2_RELOAD, // IT COULD BE EVEN 0, it doesn't matter

compareValue: TIM2_RELOAD / 2, // half on, half dead

compareMode: Ob110u << 4u | Oblu << 3u, // PWM1 MODE of compare + preload enabled (!?)
outputMode: @bl); // Enable output for chl







REPETITION

Figure 87. General-purpose timer block diagram
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Pinouts and pin description STM32F401xD STM32F401xE

Table 8. STM32F401xD/xE pin definitions (continued)

Pin Number o
o) o | g | Pinname | g 2| o Additional
=t E_ S S | = (function 2 o % Alternate functions .
Z | gp|la|lg | < M| g | g = functions
w (H|w | @& | @ |afterreset) a
Slg|8|s | <
= - |5 =
USART2_RX, TIM2_CH4,
13| E4 |17 | 26 | L3 PA3 /O |FT - TIM5 _CH4, TIM9 _CH2, ADC1 _IN3
EVENTOUT
- - |18 | 27 - VSS S | - - - -
- - 119| 28 - VDD S | - - - -
BYPASS
- - - - E3 REG | |FT - - -
SPI1_NSS,
14 | G620 | 29 | M3 PA4 /O |FT - SPI3_NSS/I12S3 WS, ADC1 _IN4
USART2_CK, EVENTOUT
SPI1_SCK,
15| F5 |21 30 | K4 PA5 /O |FT - TIM2_CH1/TIM2_ETR, ADC1_IN5
EVENTOUT
SPI1_MISO, TIM1_BKIN,
16 |F4 |22 | 31 | L4 PAG /O |FT - TIM3_CH1, EVENTOUT ADC1 _ING6
SPI1_MOSI, TIM1_CH1N,
17 |F3 | 23| 32 | M4 PA7 /O |FT - TIM3_CH2, EVENTOUT ADC1 _IN7
- - 124 | 33 | K5 PC4 /O |FT - EVENTOUT ADC1 _IN14
- - 125|134 | L5 PC5 /O |FT - EVENTOUT ADC1 _IN15
TIM1_CH2N, TIM3_CHS3,
18| G526 | 35 | M5 PBO /O |FT - EVENTOUT ADC1 _IN8
TIM1_CH3N, TIM3_CH4,
19 1G4 | 27| 36 | M6 PB1 /O |FT - EVENTOUT ADC1_IN9




PROBLEM #2 - DIODES WERE DESYNCHRONISED
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(gdb) print /t *((uintl6 t*) 0x40000000)
S20 = 10001

(gdb) print /t *((uintl6 t*) 0x40000004)
$21 = 100000

(gdb) print /t *((uintl6 t*) 0x40000008)
$§22 = 0

(gdb) print /t *((uintl6 t*) 0x400000014)
warning: value truncated

$23 = 1100011011001




d3371S 94d

0

dOl1S 94a

0

AGANVYLS 949d

0

PaAI9SaY

N3Ol 3OVHL

01130 3DVHL

dO1SOaMI 949a

dOl1S 9aMM 9490

dOl1S LWIL 99a

dOl1S ZWIL 990

dOl1S E€NWIL 990

dOl1S vWIL 990

dO1S INVD 94a

1NO3NIL SNANS Lozl 949a

LNO3NIL SNGNS 222 990

dO1S 8sNIL 990

dO1S SWIL 990

dO1S 9NIL 990

dOl1S ZWIL 980

dO1S gZNVD 990

0{0f0]0]0]|0O|0O|O|O0O(O0O|O0O|O0O|0O0]0]0(O0]O

Reserved

DBGMCU_CR

Reset value

¥0021003%0

|= 0b1111u; // TIM2-5 STOP

x((uint32 t %) OxE0042008)



(gdb) 1

134 / /MX_USART2_UART_Init();

135 /* USER CODE BEGIN 2 */

136

137 /* USER CODE END 2 */

138

139 /* Infinite loop */

140 /* USER CODE BEGIN WHILE */

141 while (1) {

142 /* USER CODE END WHILE */

143

(gdb) 1

144 /* USER CODE BEGIN 3 */

145 }

146 /* USER CODE END 3 */

147 }

148

149 [ **

150 * @brief System Clock Configuration
151 * @retval None

152 * [

153 void SystemClock_Config(void) {

(gdb) b 141

Breakpoint 1 at 0x80012b4: file /Users/psuwala/projects/STM32/PWMFROMSTM/Src/main.c, line 141.
(gdb) ¢

Continuing.

Note: automatically using hardware breakpoints for read-only addresses.

Breakpoint 1, main () at /Users/psuwala/projects/STM32/PWMFROMSTM/Src/main.c:
141 while (1) {

(gdb) ~CQuit

(gdb) ¢

Continuing.

Breakpoint 1, main () at /Users/psuwala/projects/STM32/PWMFROMSTM/Src/main.c:
141 while (1) {

(gdb) ¢
Continuing.

Breakpoint 1, main () at /Users/psuwala/projects/STM32/PWMFROMSTM/Src/main.c:
141 while (1) {

(gdb) ¢
Continuing.

Breakpoint 1, main () at /Users/psuwala/projects/STM32/PWMFROMSTM/Src/main.c:
141 while (1) {

(gdb) ¢
Continuing.

Breakpoint 1, main () at /Users/psuwala/projects/STM32/PWMFROMSTM/Src/main.c:
141 while (1) {

(gdb) ¢
Continuing.

Breakpoint 1, main () at /Users/psuwala/projects/STM32/PWMFROMSTM/Src/main.c:
141 while (1) {

(gdb) ¢










| had to execute update before |
started timers.




It was just updating one bit for every
timer.

*TIM2_UPDATE |= 1lu; //whatever, lets just update
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{ ¥ Altera MAXII - TopJTAG Probe

File View Scan Pins Watch Waveform Help

# 1 [= | |3 Pins | 60" Watch |} waveform || 100 P Run & JTAGReset = Instruction
Pins

1. CPLD : EPM1270F256

CPLD : EPM1270F256

Name Pin# Port I/O Value Type
EEEEEEEEEEEEEEEN
EEEEEEEEEENEEN

we P11 10P11 1/1 inout
oe P12 I0P12 1/1 inout S EEEEREEEEEE

DOBLBBOU

= data[7:0]

— <>
— <0>

— <5>

— <d>

P10
P9
P8
P7

IOP10
IOPS
I0P8
10P7

10/10 (hex)
0/0
0/0
0/0
141

inout
inout
inout
inout

innut

Search pins

¥ | = 15mn dp (& | @ @& B

Name Pin# Type

we P11 out of inout

address[17:0] out of inout 15555 | 2AAAA % 15555

= data[7:0]

in of inout |
I

IN of inout




ADC + DMA

Configuration and problems
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ADC e==DMA-TIM,

g-bit value Prescaler
1111?1114 1412‘)1111



Convers/on D/\/\A /V\
event
8‘631' value Prescaler
11111111 11111111
i

Status—>Overmin (')






Summary

What should we remember from this presentation
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Tools Common problems Tips



Tools

ﬁ
ﬁ
----- >
‘ o oo
& OpenOCD

Clion or VSCode OpenOCD/GDB CubeMX
Good IDE will help you Debugging will help you Helps to set up projects
develop code. pinpoint the issues and go for stm products family.

over obstacles.



Common Problems

O, T 1=
oo B —

Set The Clock Check Registers Order of Operations
All peripherals need their Configuration and status Order of operations of
clock to be set before registers may represent registers may be crucial.
working on them. behaviour you didn’t

predict.



Organise
Knowledge

Draw and organise your
knowledge when learning.

=

Lurk More
Documentation
Documentation has a lot

of edge cases and
behaviours saving days.

Plan Things

Understand what are you
doing and why?
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Thank you!



