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Pinout & Configuration

Clock Configuration
v Software Packs

Project Manager

~ Pinout

GPIO Mode and Configuration ;
Categomes
System Core ~
.
DMA ‘Gmup By Peripherals W |
& crio
DG ® LToC __
' NVIC
RCC
SYS Search Signals
WWDG I:l [ Show only Modified Pins
Signal on Pin [GPIO ouiput L. GPIO mode m-m
Analog > PAOMWKUP  n/a External Interrupt Mode with Rising edge frigger detection Nop..n/a B..
PA1 n‘a nfa External Event Mode with Rising edge trigger detection Nop..nfa M.
Timers ™ PA2 n‘a nfa External Event Mode with Rising edge trigger detection Nop_ na M_
- PAT7 n'a Low OQutput Push Pull Nop... Low A
RTC PA15 n‘a nfa External Event Mode with Rising edge trigger detection Nop.na T.
T ‘ GPIO mode |Extemal Interrupt Mode with Rising edge trigger detection | ‘

13 5-53 PAOS 2F QIHHE =2 M43

ChSo2 8 5-54%F Z0| NVIC 2 MEISA EXTIline0 interrupt &52| EnabledE X3
o

Clock Configuration Project Manager

v Software Packs v Pinout

GPIO Mode and Configuration :
Categories | /
System Core ~
. . covguator
DMA |Gr0up By Peripherals ~ ‘
WDG _ S © v
¥ NVIC GPIO @ 12C
RCC
SYS EXTI line0 interrupt
WWDG
12 5-54 Enable EXTI line0 interrupt
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/* USER CODE BEGIN Includes */
#include "stdio.h"
/* USER CODE END Includes */

IE 5.2

/* USER CODE BEGIN PV */

float Kp,Kd,control;

int32_t y,oldy,ref,interrupt_counter,sampling_ frequency,data_counter;
intl6_t data[8001];

volatile uint8_t data_flag,data_done;

/* USER CODE END PV */




IE 5.3

/* USER CODE BEGIN @ */
#ifdef _ GNUC__
#tdefine PUTCHAR_PROTOTYPE int __io_putchar(int ch)
#else
#tdefine PUTCHAR_PROTOTYPE int fputc(int ch, FILE *f)
#endif /* _ _GNUC__ */
PUTCHAR_PROTOTYPE
{
HAL_UART_Transmit(&huartl, (uint8_t *)&ch, 1, OxFFFF);
return ch;

}
/* USER CODE END @ */

IE 5.4

/* USER CODE BEGIN 1 */
Kp=5.0;Kd=0.2;
sampling_frequency=1000;
/* USER CODE END 1 */

IE 5.5

/* USER CODE BEGIN 2 */

HAL_TIM Base_Start_IT(&htimle);
HAL_DAC_Start(&hdac, DAC_CHANNEL 2);
/* USER CODE END 2 */

IE 5.6

/* USER CODE BEGIN WHILE */
while (1)
{
if(data_done == 1) {
for (int i=0; i < 4000 ;i++){
printf("%d %d\r\n",i,data[i]);
}
data_flag=90;
data_done=0;
HAL_GPIO TogglePin(GPIOG, GPIO_PIN_14);

}
/* USER CODE END WHILE */

IE 5.7

/* USER CODE BEGIN 4 */

void HAL_GPIO_EXTI_Callback(uintl6_t GPIO_Pin)

{
HAL_GPIO_WritePin(GPIOG, GPIO_PIN_14, GPIO_PIN_SET);
data_flag=1;

}

/* USER CODE END 4 */




IE 5.8

/* USER CODE BEGIN Callback @ */
int32_t da_value,ad_value,sum;
if (htim->Instance == TIM10) {
sum=0;
for (int i=0; i<20 ; i++) {
HAL_ADC_Start(&hadcl);
if (HAL_ADC_PollForConversion(&hadcl, 10000) == HAL OK) {
ad_value = HAL_ADC_GetValue(&hadcl);
sum += ad_value;
}
}
y = sum/20 - 2048;
interrupt_counter++;
if (interrupt_counter >= sampling frequency*4) {
interrupt_counter=0;
if (data_flag==1) {
data_counter=0;
data_flag=2;
}
ref=205;
}
if (interrupt_counter >= sampling_frequency*2) {
ref=0;
}
if (data_flag==2) {
if (data_counter<=sampling_frequency*4) {
data[data_counter++]=(intl6_t)y;

}
else {
data_done=1;
}
}
control = Kp*(float)(ref-y)-(float)sampling frequency*Kd*(float)(y-oldy);
oldy=y;
if (control > 2047) control = 2047;
if (control < -2048) control = -2048;
da_value = control + 2048;
HAL_DAC_SetValue(&hdac,DAC_CHANNEL_2,DAC_ALIGN_12B_R, (uint32_t)(da_val
ue));

}
/* USER CODE END Callback © */

K,=5.0,K ;=0.2 (5.149)
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Bl Save output to a file

I8~ M =g

r

Connected to COM42 (115200 bps) 55 X [ = T - Baud rate:| 115200 -

T > W PC » Data (E) > PDControl

o+ 0| E(N): |data
(o]

bl =AM | All files (2%)
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clear

clf

sf=1000;

load -ascii data

for i=1:4*sf
x(i)=data(i,1)/sf;
y(i)=data(i,2)/205;

end

figure(1)

plot(xy)

axis([0 4 -1 2])

xlabel('Time(sec)");

ylabel('Output/(Volt)");

grid on
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/* USER CODE BEGIN Includes */
#include "stdio.h"
/* USER CODE END Includes */

aE 511

/* USER CODE BEGIN PV */

float Kp,Kd,control;

int32_t y,oldy,ref,interrupt_counter,data_counter,sampling frequency;
int16_t data[2000];

volatile uint8_t data_flag,data_done;

/* USER CODE END PV */




ALt 512

/* USER CODE BEGIN @ */
#ifdef _ GNUC__
#tdefine PUTCHAR_PROTOTYPE int __io_putchar(int ch)
#else
#tdefine PUTCHAR_PROTOTYPE int fputc(int ch, FILE *f)
#endif /* _ _GNUC__ */
PUTCHAR_PROTOTYPE
{
HAL_UART_Transmit(&huartl, (uint8_t *)&ch, 1, OxFFFF);
return ch;

}
/* USER CODE END ©

Lt 513

/* USER CODE BEGIN Init */
sampling_frequency=1000;
Kp=8.0; Kd=0.00;

/* USER CODE END Init */

L 514

/* USER CODE BEGIN 2 */

HAL_TIM Base_Start_IT(&htimil@);

HAL_TIM Encoder Start(&htim2,TIM_CHANNEL_1);
HAL_DAC_Start(&hdac, DAC_CHANNEL_2);

/* USER CODE END 2 */

L 5.15

/* USER CODE BEGIN WHILE */
interrupt_counter=0;
data_counter=0;
data_flag=0;
data_done=0;
while (1)

{
if(data_done == 1) {
for (int i=0; i < 2000 ;i++){
printf("%d %d\r\n",i,data[i]);
}
data_flag=0;
data_done=0;
HAL_GPIO TogglePin(GPIOG, GPIO_PIN 14);

}
/* USER CODE END WHILE */




IdE 5.16

/* USER CODE BEGIN 4 */

void HAL_GPIO_EXTI_Callback(uintl16_t GPIO_Pin)

{
HAL_GPIO WritePin(GPIOG, GPIO_PIN_ 14, GPIO PIN SET);
data_flag = 1;
interrupt_counter = sampling_frequency*2;;

}

/* USER CODE END 4 */

Lt 5.17

/* USER CODE BEGIN Callback o */
int32_t da_value;
if (htim->Instance == TIM10) {
y = TIM2->CNT;
interrupt_counter++;
if (interrupt_counter >= sampling_ frequency*2) {
interrupt_counter=0;
if (data_flag==1) {
data_counter=0;
data_flag=2;
ref = 192;
}
else {
ref = 0;
}
}
if (interrupt_counter >= sampling_ frequency*1) {
ref=0;
}
if (data_flag==2) {
if (data_counter<=sampling_frequency*2) {
data[data_counter++]=(int16_t)y;

}
else {
data_done=1;

}
}
control = Kp*(float)(ref-y)-(float)sampling_frequency*Kd*(float)(y-

oldy);

oldy=y;

if (control > 2047) control = 2047;

if (control < -2048) control = -2048;

da_value = control + 2048;

HAL_DAC_SetValue(&hdac, DAC_CHANNEL_2, DAC_ALIGN_12B_R,
(uint32_t)(da_value));

}
/* USER CODE END Callback @ */
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clear

clf

sf=1000;

load -ascii data

for i=1:2*%sf
x(i)=data(i,1)/sf;
y(i)=data(i,2)/384;

end

figure(1)

plot(xy)

axis([0 .2 0 1])

xlabel('Time(seconds)");

ylabel('Revolution’);

grid on
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Lt 519

Kp=8;Kd=0.0;Ki=0;
D=Kp+tf([Ki],[1 @])
G=tf([2*55.6*384/(2%3.14*%204.8)],[0.015 1 0])
Gl=feedback(G, tf([Kd ©],[1]))
Gt=feedback(D*G1,1)
t=0:0.001:0.2;
R=0.5*ones(size(t));

figure(2)

1sim(Gt,R,t)

pole(Gt)

axis([@ .2 @ 1])
xlabel('Time");
ylabel('Revolution');

grid on

8 5-62, 1% 5-63, O 5-64&

HMoi7| A=of CHiM AlE2io]ds 2Alet Zuto|Ct oA AZeh Btet Z0| X Z2H

o= HlMd OHEOl EXSHX|TE AlEg|o]d == =Y OHEO
A C

mretM AlZ2ojdel SEO HIsHA X Hzel SE2 UMz

e = 2
e As 2E 2+ AL olk Z2 Ko7t AZM= =5t A 2t AlZ2 0l
2 PD M|O]7|9] A== Hgto| ME SEO| giot d2 pAMe §E& E0Fs A € &

ULt




09 r 2

08 r &

06 1

04 r

Revolution

02 1

011 .

0 1 1 1 1 | | 1 L 1
0 0.02 004 006 008 01 012 014 016 0.18 02

Time (seconds)

T8 5-62 Kp=8.01t Kd=0.00f CHeE AR & AlZ2|0|Md

0.7 [ 1
0.6 A 1
0.5

04 1

Revolution

03 4

01 Tl

0 1 1 1 1 1 L 1 1 L
0 0.02 004 006 008 0.1 012 0.14 0.16 018 0.2

Time (seconds)

12 5-63 Kp=8.01 Kd=0.020] CHDF AR SE A|Z20|M




0.9 r 4

0.6 ]

0.5 — ==

Revolution

0.2 1

01+ -

0 1 1 1 & 1 1 1 1 1
0 0.02 0.04 006 008 01 012 0.14 0.16 0.18 0.2
Time (seconds)

12 5-64 Kp=8.01 Kd=0.040] CHD AR SE A|Z20|M




