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Al2|g EHOE22 AL83IEE Lab1 ot =
2 E ABUM dZH MZE 9J=Ck O3 3-68 1t Z0| Pinout & Configuration O|Af TIM2 &
MEHSE = Encoder Mode & MEISICEH TIM2 & 32 H|E EO|/7}2 E{O|C},

[ workspace - Device Configuration Tool - STM32CubelDE
File Edit Navigate Search Project Run Window Help

BRI ®-A-Ri@disvR vigvilivivooryo v |20

[ Project Explorer 52 = B [@*Encoderioc 2
=R-S0e i | i Clock Configuration
> ADDAconversion o
o Additional Software
~ [ Encoder :
> & Includes Ql v | & TIM2 Mode and Configuration ‘
;@ Core
> (2 Drivers Sostonr 5 te Disab |
> 2 Middlewares kil ’ ‘
> € USB_HOST Analog > |
[ Encoder.ioc :
[ STM32F429ZITX_FLASH.Id Timers v |
[ STM32F429ZITX_RAM.Id a annel2|D |
Z Hello RTC Channel3 |Disable \/‘
> imulati 1
g g ?::::gon Channel41Disable v |
TIM3 Combined Channels J‘Encoder Mode v ‘
TiM4 =i
TIMS —

Mz Reset Configuration
TIM8

TIM9 Vi gs © GPIO Settings

TIM10 Settings @ User Constants

TIM11

iz Search Signals

TIM13 3 B

TIM14 [ 1+ [] Show only Modified Pins
[Pin .. | Signal on Pin [GPIO ...[GPIO __.|GPIO . [Maxim._.]User La._] Modxﬁed

- 5 PA5 TIM2_CH1 n/a Altern... No pull... Low
Connectiity PB3  TIM2.CH2  nfa  Altem... No pull...Low D |

2l 3-68 Timer2 A4

HEYM A3 MZE A7 fdiME 2712 ¥ TEOo| Zast, O3 3-680AM & = UAXO|
PA5 o PB3 7t ¥o=Z HIFE[O QUCE I2{Lt PA5 & D/A ZAHEH EHOE A0t st=
At 4= QICH MEtM PA5S CHAl CHE TS AM2S|{OF slE2 CHE moz HAEg ZQJt UL

o= =2

a2 3-69 2F 20| Pinout view StHO|AM PA15 TS ROt TIM2_CH1 22 HZASHCH



[ workspace - Device Configuration Tool - STM32CubelDE
File Edit Navigate Search Project Run Window Help

DNl 24 ~>RiQdityQvisvil

“ B [@*Encoderioc

&5 Project Explorer 2

8% v
[ ADDAconversion
~ [ Encoder
) Includes
@ Core
@ Drivers o R
& Middlewares Y
2 USB_HOST Aniiog >
[ Encoder.ioc
% STM32F429ZITX FLASHId = Timers v
& STM32F429ZITX_RAM.Id R
> [ Hello RTC
[T Simulation
Timer10 [
@ M3
Tiv4
TiMs
TIM7
Titdg
TIM3
TH10
TiM11
TiM12
T3
TiM14
Connectivity >
Multimedia >
Sscurity >
Computing

lock

Additional Software

TIM2 Mode and Configuration

; ——E——

nfiguratio

v Pinout

Ehanneld|Disable

Channel{Disable

Combined Channels {Encoder Mode

Resat Configuration

Search Signals

[ Show only Modified Pins

T o e e [ P

PA15
PB3

TIM2_CH1  nfa
TM2_CH2  nia

Altora._. No pull-... Low
Altera... No pull-... Low

Pinout & Configuration

TIM2 Mode and Configuration

CI

Clock Configuration

Additional Softwarg]

| 14

System Core > |

Analog > |

Timers R I

% el2 Disable |
HIC Ghanneid Disable <]

A TIM2 Channeld !Disable v '
TIM3 Combined Channels |Encoder Mode v [
TIM4 - s, =
e
M7 Reset Configuration
TIM8
TIM9 V g @ DMA Settings © GPIO Settings
TIM10 @ User Constants
TIM11
Tim12 Search Signals
TIM13 i
TIM14 earc i [ Show only Modified Pins

m Signal on Pin_|GPIO .._|GPIO ... [GPIO ... [Maximu.. [User L .. [Modified]
PA15 TIM2_CH1 n/a Alterna... No pull... Low
Connectivity > PB3 TIM2_CH2 n/a Alterna... No pull... Low D

2l 3-70 TIM2 GPIO & H

Reset_State
ADC1_EXTI
ADC2_EXTI
ADC3_EXTIH
1253 WS

SPI_NSS
SPI3_NSS

GPIO_|
GPIO_Output
GPIO_Analog
EVENTOUT
GPIO_EXTI5

£ Pinoutview

Input

ChEe2 13 3-71 1t 20| Counter Period € 32 HIE 2|X|AEQ| X[Cf ZtQl OXFFFFFFFF 22
MASICE 2 9 E =XAE AL8SHY| fdiME 32 HIEQ| AOf ez HEY Tt US.
32HIEQ| %[0 ¢S ALESHA| Si2 2R M =& At2|Q] =At7 &4 0 0|22 &2 =AE
LtEP = 918, ot O8 3-71 1F 20| FEN AIH dY Jlss P83 517 fUshAM
Encoder Mode M| A| Encoder Mode TI1 and TI2 22 MM $IC},



Pinout & Configuration Clock Configuration
Additional Software
TIM2 Mode and Configuration

System Core hd |
DMA k Source [Disable |
. Channel1 [Disable |
IWDG

- nnel2 [Disable |
Channel3|Disable -]
WWDG Channeld | Disable <]

Combined Channels |Enc0der Mode ~ |

Analog >

] Reset Configuration

Timers v

- euU ants e N ings @ D ettings @ GPIO Settings

TIM Configure the below parameters :
Ao TIM2

TIM3 ‘ ®© ®
TIM4 Prescaler (PSC - 16 bits value) 0
Tims Counter Mode Up
Counter Period (AutoReload Register - 32 bits value ) 0xFFFFFFFF
M7 Internal Clock Division (CKD) Na Division
TIMg auto-reload preload Disable
IIMS ) ~ Trigger Output (TRGO) Parameters
v Master/Slave Mode (MSM bit) Disable (Trigger input effect not delayed)
I:ml; Trigger Event Selection Reset (UG bit from TIMx_EGR)
TIVA3 ~ Encoder
T4 Encoder Mode Encoder Mode TI1 and T2
Parameters for Channel 1
3 3-71 Counter Period 4’31 Encoder Mode &7
AC MMZ YRS T O 2 ISE YLt
TE 31
/* USER CODE BEGIN Includes */
#include "stdio.h"
/¥ USER CODE END Includes */
IE 32
/* USER CODE BEGIN 0 */
#ifdef _ GNUC__
#define PUTCHAR_PROTOTYPE int __io_putchar(int ch)
#else

#define PUTCHAR_PROTOTYPE int fputc(int ch, FILE *f)
#endif /* _GNUC__ */
PUTCHAR_PROTOTYPE
{
HAL_UART_Transmit(&huart1, (uint8_t *)&ch, 1, OxFFFF);
return ch;

}
/* USER CODE END 0 */




it 33

/* USER CODE BEGIN 2 */
HAL_TIM_Encoder_Start(&htim2, TIM_CHANNEL_T1);
/* USER CODE END 2 */

It 34

/* USER CODE BEGIN WHILE */
while (1)
{
printf("%Id#rn", TIM2->CNT);
HAL_Delay(100);
/* USER CODE END WHILE */

AE 34 O|AM HAL Delay(100)= 100msec 2| E2{0| g==0|Ct, =2 S HAHS7| HOf| 2 4|
AIAM £ MzE AZSD MY ™XE AZSICE £ Al2|Y HOE Z2aWs SOl
ZRE E¥E 2 5 ULE FTHoLL ZE FHJF ELD Z2OWE HAS 2 BHO HE
=02 FZ|HM AL Zro| HLE AL £33 oW Wakg HRHM 29| XAt ZHE
gholotet, ot B H9o| ohHbR| Mo siTste DM & S Felstot

Connected to COM1 (115200 bps) % X & = T - Baud rate: [115200 =

12 372 Al2lY Eojdo| S35 ARG 33 7}
m 2E 752 9% oy U=

DC RHE #3517 floiM= Ibel W= |27t TRSICE D/A HHEOA ZHE= M
ZHE FSoH7(0 =80 oftEz SHY + U WZE =7t RSt S4H

TS0 AEEE ¥IE == PWM HIEep MY HmO|M ZpZto| FEHEO| ULk MY W=
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Pinout & Configuration

Clock Configuration Project Manager

v Software Packs v Pinout

GPIO Mode and Configuration :
Categories | A7
System Core A
.
DMA ‘Gmup By Peripherals
& Grio -
WDG @ LTDC |

v NVIC
RCC
8YS Search Signals
WWDG |:| [J show only Modified Pins
II!.IE!
Analog > PAOMWKUP  n/a E)demal Interrupt Mode with Rising edge frigger detection Nop..nla B..
PA1 na na External Event Mode with Rising edge trigger detection Nop_nla M.
Timers "’ PA2 na na External Event Mode with Rising edge trigger detection Nop..nia M.
- PAT n'a Low Output Push Pull Nop... Low A
RTC PA15 na na External Event Mode with Rising edge trigger detection Nop._nla T.
TIM1 GPIO mode ‘Extema\ Interrupt Mode with Rising edge trigger detection w | |.

8 3-75 PAOE 2|7 QHEE ZE=Z 473

o=z 13 3-761 20| NvIC B2 MEHSHA EXTI line0 interrupt &=2| EnabledE X33 Af

Pinout & Configuration Clock Configuration

Project Manager

v Software Packs ~ Pinout

GPIO Mode and Configuration :
Categories
System Core
.
DMA ‘Gmup By Peripherals v ‘
& cro
WDG 3 ) SYS USAR ISB @ NVIC
v NVIC G ADC AC MC @ 2C
RCC NVIC Interrupt Table Enabled Preemption Priority Sub Priority
SYS EXTI line0 interrupt
WWDG

13 3-76 Enable EXTI line0 interrupt

oo

AE Mg Mt = ofgfo] ZEE main.cO LESICE of2fjo] A= 0|20 printf &5 Al
ol
l:l

3Lt 35

/* USER CODE BEGIN PV */
#define CAPTURE_START 1
#define CAPTURE_FINISHED 2
int data_flag=0;

int data_counter=0,sf=1000;
int data[4000];

/* USER CODE END PV */

IE 3.6

/* USER CODE BEGIN 2 */
HAL_TIM Base_Start IT(&htimilo);




HAL_TIM_Encoder_Start(&htim2,TIM_CHANNEL_1);
HAL_DAC_Start(&hdac, DAC_CHANNEL_2);
/* USER CODE END 2 */

aE 3.7

/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
{
if (data_flag == CAPTURE_FINISHED) {
printf("%d %d\r\n",0,0);
for (int i=1; i < 2*sf ;i++){
printf("%d %d\r\n",i,data[i]-data[i-1]);
}
HAL GPIO WritePin(GPIOG, GPIO PIN 14, GPIO_PIN RESET);
data_flag = 0;
¥
/* USER CODE END WHILE */

It 3.8

/* 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 = CAPTURE_START;

¥
/* USER CODE END 4 */

it 3.9

/* USER CODE BEGIN Callback o */
int x_encoder;
if (htim->Instance == TIM10) {
if (data_flag == CAPTURE_START) {
HAL_DAC_SetValue(&hdac,DAC_CHANNEL_2,DAC_ALIGN_12B_R, (uint32_t)(2048+1024));
x_encoder = TIM2->CNT;
data[data_counter++] = x_encoder;
if (data_counter >= 2*sf) {
data_flag = CAPTURE_FINISHED;
data_counter = 0;
HAL_DAC_SetValue(&hdac,DAC_CHANNEL 2,DAC_ALIGN_12B R, (uint32_t)(2048));

}
}

}

/* USER CODE END Callback © */

£ dAES 2223t T SmarTTY A|lZ|Y EOE =238 AMMSICH SmarTTY ZZ 22
HOlg 30| Z2EDsE W8S I NEY = Ues 7|80 ULk H4 Z2Ié3 UE5E
HLO CIREE SiA AMEst = Ozt ALEX HE ARXE £F2 5v o A7 MYol 2 =
SOt O] HImof QI7t=ICH 2HE 22X S 2 = HF0 HOIE stHO = O3 3-771F 0]
DHOl £ o] Z=2IE ECh HOY 3tHOE o 7ol 0| 2709 A7t ZRIE &M, SR
ZAHE Tmsec &9 F7tst= RGO FHRE O|CL O] gf2 O|83tH ZEQ| £ & AHitg
= UCH 4 =9 AHERW =Xt= 1msec OICH F7Icts MET 7IRE U=EAM Idgf=ZE




Jd2|=0 AFREICE MEZ FOi47} 1KHz 0|22 2 = 09| Ho|f= 25 2000 7§ O|cCH
SmarTTY OF HES| C|AZ Bl HEZS FEH HAE O Aol MYz XM = UL
MG AZSEZ] MO SmarTTY OifF Hio| w7t x H ZO| H{E(screen clear button)S

= O =
ZEOM oo ZEEE WES 25 MASts AS dX| R=Ct

B SmarTTY - Raw Terminal X

Connected to COM1 (115200 bps) G X (5 [l 1 - Baud rate: [115200 -

otziel MATLAB Z=12 XZE OojH IYEs o|8sfAM & 3-78 1 &2 AT SF
Jdef=E J2Ict ofefel = AZM0|AM GjoJH Lol O|F2 &EAt 80| data 2t ZHYSBICE
4L 310

clear

clf

s=1000;

load -ascii data

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

end

figure(1)

plot(x,y)

axis([@ 0.2 @ 50])

xlabel('Time(sec)');

ylabel('Encoder count/(1lmsec)');

grid on
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gl 3-78 2H #£E9| A S

o

of HelojM AEE ZEQ AIZM= oF 2™ & 96 Mol EAI SHED FHEHN YA
ANIH o[22 REO| ot 2| & MNIAH FI2EQ = 96x4=3840|Ct 18 3-77 0|M Y

o o o
HEfS| gt CHEF 34 O|E2 HHO Mo MEf {5 CHEO 20| Aig = QUCt MEF
F7|= Tmsec 2t= AIAE 7| AL}
34x1000x 27
————— =556 (rad/sec) (3.256)
96x 4
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gt=9| DC O|5(DC gain)2 55.6 O|Ct CtZFe2 1T 3-77 2 AT SHOIN Ho AEf SHO
63%0 =ESt= AlZtE 12T CHEf 0.015 O|C} et EHO| AEE T, 2 OEf 00152t =
= QUL 20N 2 +=X|E O|8SIH L3t &0o] ME &8 Z-™Y &+ ULt
Q(s) :sG)(s) _ 1/K, _ 55.6 (3.257)
E.(s) E,(s) T,s+1 0.015s+1
?lo] A2 D/A HAHEHOIA EHE= MYS HFGSHAM g 5= QO O[4XQl MY
AA”OIZIH Y= MYO| HHOE Yot AME P2 = QUOjoF SHX|E HX DC EHE
SHHSE M A[AHIO| OLIEZ D/A ZAME 2o et Xto[7tF L= ZAItE €2 = ULCL &4
deioh Ay ZIE 27| fIsHAM o2 ZHX| CHE D/A ZAHEH 440| CHst AMEES BtEst =
AsE0 B #42 Fotes &2 WHE FE == ULCH 2Lt MO A|AECS| HAE A
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