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@CONTROL OPEN LOOP STEPPER MOTOR ELECTRICAL EXPANSION VALVE

. T,

74 MENGGUNAKAN KOMUNIKASI CANBUS BERBASIS STM32F407

Abstrak

eidid ey
Nijiw eydi) yeH

"Tragsportasi umum pada saat ini banyak digunakan agar. mengurangi kemacetan. Salah satunya
iaI? Bus. Pemakaian Bus konversional sangat tidak ramah.terhadap lingkungan. Bus listrik
m@pakan salah satu solusi yang.sangat tepat dalam upaya penyelamatan lingkungan dan
pe@elolaan sumber alam secara berkelanjutan. Hal ini dimungkinkan karena teknologi
pe@ukung kendaraan listrik telah berkembangan sedemikian rupa sehingga telah. berhasil
dibaat kendaraan listrik yag handal, ekonomis, serta memiliki tingkat kenyamanan yang sama
de%an kendaraan konvensional dan bahkan teknologi kendaraan lisrik memiliki spesifikasi
opﬁasi yang lebih baik dibandingkan kendaraan konvesional. Salah satu tingkat kenyamanan
yang didapat ialah pada sistem pendinginnya. Electric Expansion Valve (EEV) salah satu
komponen yang dibutuhkan dalam pembuatan sistem pendingin pada bus listrik. Electric
Expansion Valve (EEV) berada di tempat untuk mengatur aliran refrigerant dan memungkinkan
lebih sedikit refrigerant mengalir melalui dan-memperoleh uap yang sangat panas dengan
sempurna. Berdasarkan pengujian dan analisa yang telah dilakukan dengan menggunakan
penggaris busur derajat, pengecekan sudut derajat langsung dengan memberikan perintah step
dari kontroler mendapatkan nilai rata-rata error sebesar.0,42% dan ‘akurasi pengecekan
sebesar 95%, pada hasil pengujian motor stepper menggunakan rotary encoder melaluiu head
unit mendapatkan rata-rata error sebesar 4,7%, dan akurasi pengecekan sebesar 95%. Pada
pengujian arus yang diukur pada motor stepper didapatkan rata-rata error sebesar 12,5%,

dengan akurasi pengecekan sebesar 95%.
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Vi
POLITEKNIK NEGERI JAKARTA



¥ =z

Nad ey ey FRomasdodany 4

wnbuaw bBuesejq‘z

ejieyer Labap yiuyajijod 1efem Buek uebunuaday ueyibniaw jepn uedynbuad °'q

hepamiorat Yol D sadedooid b Dl Siew
‘yejesew nyens uenefun neje }iiny uesyinuad ‘uesode] uesynuad ‘yejw)) efiey uesynuad ‘ uegijpuad ‘ueyipipuad uebunguaday ynun efuey uediynbuag e

undede ynjuaq wejep 1ul siny efiey yninjas neje ueibeqes yelueqladwaw uep ueywn

\

/

@

W
N,

s laquins uemnqa&uam uep uejwunjueduaWw edue) i siny EKJ!)' yninjas neje uegﬁeqas dunﬁuaw BU!JE“Q ‘L

N

NeH

reydid

ONTROL OPEN LOOP STEPPER MOTOR ELECTRICAL EXPANSION VALVE
USING CANBUS COMMUNICATION BASED ON STM32F407

e O

Abstract

Pullic transportation is currently widely used in order to reduce congestion. One of them is the
Bugs The use of conventional buses is not very friendly to the environment. The electric bus is
ongof the most appropriate solutions in an effort te.save-the environment and manage natural
regdurces in a sustainable manner. This‘is possible because.eleetric vehicle support technology
hal developed in such a way that electric vehicles have been suceessfully created that are
refiéble, economical, and have.the same level of comfort as conventional vehicles and even
eI%tric vehicle technology has better operatingspecifications than conventional vehicles. One
ofghe comfort levels you get is the cooling system. Electric Expansion Valve (EEV) is one of
thé=eomponents needed in making a cooling system on an electric bus. An Electric'Expansion
Valie (EEV) is.in place to regulate refrigerant flow and allow less refrigerant to flow through
ang-get the superheated vapor perfectly. Based on the tests and analyzes that have been carried
ougusing a protractor, checking the direct angle by giving a step.command from the controller
gets an average error value of 0,42% and a checking accuracy of 95%, on the results of the
stepper motor test using a rotary encoder through the head unit get an average error of 4,7%,
and a checking accuracy of 95%. In. testing.the current measured on a stepper motor, an
average error of 12.5% is obtained, with a checking accuracy of 95%.

MHIw e

Keywords: Electric Bus, Air Conditioner, Electric Expansion Valve (EEV)
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PENDAHULUAN

1.1 Latar Belakang

Adanya transportasi umum merupakan salah satu jalan keluar mengatasi
kemacetan dan salah satu contoh transportasi umumnya yaitu bus. Bus yang
tersedia dipasaran sekarang merupakan bus yang menggunakan bahan bakar
fosil yang menyebabkan-pemanasan global meningkat. Dengan beralih ke
kendaraan listrik dapat mengurangi pemanasan global. Bus listrik merupakan
salah satu centeh kendaraan listrik yang'.cocok dalam mengurangi risiko
kemacetan sekaligus pemanasan global.(Merangin, 2018)

Untuk menciptakan masyarakat yang mayoritas menggunakan
transportasi umum maka sudah sepantasnya transportasi yang ada dibuat
senyaman mungkin. Salah satu faktor pembuat rasanyaman bagi manusia untuk
menggunakan transportasi umum yaitu adanya sistem pendingin yang terdapat
pada transportasi tersebut. Bus yang dilengkapi dengan sistem pengkondisian
udara cenderung merupakan alternatif utama bagi para penumpang yang ingin
menggunakan kendaraan angkutan umum seperti bus listrik.(Najamudin, 2018)

Komponen yang terdapat pada bus listrik yang saat ini digunakan masih
menggunakan komponen buatan luar negeri. Untuk. menekan angka TKDN
maka pemerintah sedang gencar menggalakan pembuatan komponen yang
terdapat pada bus listrik. Salah satu komponen yang akan dibuat untuk menekan
angka TKDN pada bus listrik adalah sistem pendinginnya. Sistem pendingin
pada bus listrik dapat menekan TKDN sebesar 31%.

Oleh karena itu, salah satu komponen yang terdapat pada  sistem
pendingin yang digunakan. pada Bus Listrik ini ialah _komponen Electrical
Expansion Valve (EEV). EEV akanmengkontrol.aliran-refrigerant ke evaporator
dalam jumlah yang tepat. Peran EEV pada tugas akhir ini digantikan oleh motor
stepper. Motor stepper pada kontroler dikendalikan oleh rotary encode yang
terdapat pada head unit. Kontroler dan head unit saling terhubung melalui

canbus, sekaligus sebagai sub judul pada tugas akhir ini.
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@ 1.2 Rumusan Masalah
Berdasarkan latar belakang, dapat diperoleh perumusan masalah
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sebagai berikut:
a. Bagaimana komunikasi antara controller dengan head unit?
b. Bagaimana pengimplementasian motor stepper pada ac bus
listrik?

c. Bagaimana mengambil data nilai rotary-encoder pada head

reydid ey

eyiedjer abaN yiuwyelijod yijiw eydi) ey

unit dikirimkan.melalui canbus ke controller; dan.diolah
menjadi perintah?

d. Bagaimana merancang dan membuat sistem monitoring pada
kontroller AC?

e. Bagaimana membuat pemrograman untuk Controller-Air
Conditioner pada Bus Listrik?

1.3 Batasan Masalah
Adapun batasan masalah sebagai berikut.:
1. Dalam perancangan ini, peran Electrical Expansion Valve (EEV) digantikan
oleh motor stepper;
2. Untuk tegangan yang digunakan sebesar 12V;
3. Dalam perancangan ini pergerakan motor stepper dipengaruhi oleh besar
kecilnya pengaturan suhuyang disetting pada head unit.

1.4 Tujuan
Berdasarkan rumusan masalah yang telah diutarakan, maka tujuan dari
pembuatan Controller Air Conditioner (AC) pada Bus Listrik ialah sebagai
berikut.
a. Mengimplementasikan.. canbus sebagai alat komunikasi _pada« Air
Conditioner (AC) Bus Litrik.

b. Merancang dan membuat sistem perintah dengan mengambil data nilai dari

T laquins ue)pnqal(uam uep uejwnjuedusaw eduey ul siny E‘JQ)' yninjas neje uqﬁeqas dunﬁuaw 5“919'!0 ‘L

rotary encoder, dikirim melalui canbus, dan diolah menjadi perintah pada
AC Bus Listrik.

c. Merancang dan membuat sistem monitoring melalui sebuah controller dan
head unit pada AC Bus Listrik.

d. Membuat pemrograman untuk Controller AC menggunakan software
STM32Cube IDE.
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© BAB V
e PENUTUP
=

1.

(op}

IMPULAN

.

o
Bgrdasarkan Hasil Analisis dan Pengujian Control Openloop Pada Evaporator fan dan Electrical
E%)ansion Valve (EEV) Serta Monitor NTC Pada AC Bus Listrik Berbasis STM32F407, maka
-~ dé&pat disimpulkan :

:

eydid yeH

H

- %Controller dan Head Unit mampu.berkemunikasi melalui Canbus.

- % Motor stepper dapat bergerak sesuai perintah yang diatur oleh rotary encoder pada head unit.

-E Program yang dibuat pada stm32cubeide dapat beroperasi dengan baik.

- g.Untuk keakuratan motor steppersudah. memiliki keakuratan yang hampir mendekati dengan
t,»:pesentase 85% tetapi masih ada selisih derajat yang diinginkan.

- gArus yang lewat masuk ke motor stepper stiap stepnya memiliki angka yang bervariasi.

i3 Untuk mengatur putaran motor stepper sesuai yang diinginkan maka untuk mengatur input

yang terdapat pada pin step di DRV8825

1.7 SARAN
Saran untuk pada alat ini perlu dtingkatkan keakurasiannya; terutama pada sensor suhu NTC dan
motor stepper.karena hasil data yang didapatkan belum menunjukan angkat yang akurat 100% masih
terdapat error. Untuk display padashead.unit sebaiknya dibuat lebih besar agar menarik dan desain
box pada head unit ditambahkan tulisan.pada setiap.tombol dan.rotary encoder.
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Lampiran 2 Listing Program

Listing Program
* @file : main.c
* @brief : Main program body

*hkkkkhkhkkkhkhkkkhkhkkhkkhkkhkkikkikikkikikk

* @attention

*

* Copyright (c) 2023 STMicroelectronics.
* All rights reserved.

*

* This software is licensed-under terms that can be found in the LICENSE file

* in the root directory.of this software component.
* If no LICENSE file.comes with this software, it.is provided AS-IS.

*
*hkhkkkhkhkkkhkhkhkkhhkrhhkhhkhkhkhkikiiikkh
*/
/* USER CODE END Header */
/* Includes --------------z=-=----- —emmeo --*/
#include "main.h"
#include "cmsis_os.h™

[* Private includes --- - -—-=*/
/* USER CODE BEGIN Includes */

[[#include "datatypes.h™

/* USER CODE END Includes */

[* Private typedef - g
/* USER CODE BEGIN PTD */
#define UPDATE_CCR1(dutyl) \

TIM3->CR1 |= TIM_CR1_UDIS; \

TIM3->CCR1 = dutyd; \

TIM3->CR1 &=~TIM_CR1_UDIS;

/* USER CODE END PTD */

[* Private defing ---= == oo =/
[* USER CODE BEGIN'PD.*/
/* USER CODE END PD */

[* Private Macro ---------=-m-mmmm e oo */
[* USER CODE BEGIN PM */

/* USER CODE END PM */

[* Private variables ----=-====mmmmm e --*/
CAN_HandleTypeDef hcanl,;

I12C_HandleTypeDef hi2cl,;
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TIM_HandleTypeDef htim1;
TIM_HandleTypeDef htim3;
TIM_HandleTypeDef htim12;

DMA _HandleTypeDef hdma_tim3_chl trig;

UART_HandleTypeDef huart4;

(@}
w
_|
=
=
)
Ry
o
o
o
=
3
I
D
S
==
)

= osThreadld stepperHandle;

& 0sThreadld ntcO3Handle;

= 0sThreadld canbusHandle;

= osThreadld myTaskO5Handle;

® /* USER CODE BEGIN PV */

CAN_RxHeaderTypeDef rxHeader;//CAN Bus Transmit Header
CAN_TxHeaderTypeDef txHeader,txHeader1;

yuye

eyer 11ab

uint8_t canRX[8]; /CAN Bus Receive Buffer

a CAN_FilterTypeDef canfil; //CAN Bus Filter
uint32_t canMailbox; //CAN Bus Mail box variable
uint8 t canRX_10[8];

uint8 tcanRX_12[8];

uint16 _t failsafe;

uint1l6 t txData;

uint8 t csend[8];

/* USER CODE END PV */

[* Private function prototypes */
void SystemClock_Config(void);

static void MX_GPIO_Init(void);

static void MX_DMA_Init(void);

static void MX_TIM1_Init(void);

static void MX_TIM3_Init(void);

static void MX_CANL1 _Init(void);

static void MX_12C1_Init(void);

static void MX_UARTA4 Init(void);
static void MX_TIM12 _Init(void);

void pwm_init(void const* argument);
void stepper_init(void const.* argument);
void ntc03_init(void const * argument);
void canbus_init(void const * argument);
void StartTask05(void const * argument);

/* USER CODE BEGIN PFP */

char data;

void CAN_Transmit_SID(uint32_t id, const uint8_t *data, uint8_t len);
void CAN_Transmit_EID(uint32_t id, const uint8_t *data, uint8_t len);
void initCANFilter(void);

void Step(int stepVal ,int stateTarget);

long map(long x, long in_min, long in_max, long out_min, long out_max);
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= /* USER CODE END PFP */
o

= :
r /* Private user code -------------=-==--=------ mmmmmmmmmmeeeeeeeeeee */

S /* USER CODE BEGIN 0 */

-

3 #define DIR_PIN GPIO_PIN_10

=: #define DIR_PORT GPIOF
#define SLP_PIN GPIO_PIN_9

© #define SLP_PORT GPIOF

& #define RST_PIN GPIO_PIN_8

§ #define RST_PORT GPIOF

5 #define ENA_PIN GPIO_PIN_4

= #define ENA_PORT GPIOF

® #define STEP_PIN.GPIO PIN 14

® #define STEP_PORT GPIOB

w Int stepDelay.= 1000; // 1000us more delay means less speed

oid microDelay (uintl16_t delay)

eyeye

v
{
__HAL_TIM_SET_COUNTER(&htim1, 0);
while (__ HAL_TIM_GET_COUNTER(&htim1) < delay);

ks

#define ADS1115_ADDRESS1 0x48
unsigned char ADSwritel[6];

Int16_t readingl,;

float voltagel[4];

const float voltageConvl = 6.114 / 32767.0;

#define ADS1115_ADDRESS 0x49
unsigned char ADSwrite[6];

int16_t reading;

float voltage[4];

const float voltageConv = 6.144 / 32767.0;

float resistance = 0;
float temperature = 0;
int

temperatureC = 0;
float resistancel = 0;

float temperaturel = 0;
float temperatureC1 = 0;

float resistance2 = 0;
float temperature2 = 0;
float temperatureC2 = 0;

float resistance3 = 0;
float temperature3 = 0;
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.:t;r}_float temperatureC3 = 0;

‘1‘ ’\fﬂoat resistance4 = 0;
float temperature4 = 0;

3

N 2T T
g2 s8% B float temperatureC4 = 0;
S¥F§5L 3
va gc’: E = float resistance5 = 0;
=8 gi ** o float temperature5 = 0;
2a a z;‘?’.;float temperatureC5 = 0;
G §
= 8

&  5u//Variable data penampung
i = uint8_t dataEncoderP

- ; ArE
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HAL_Init();
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[* USER CODE BEG
[* USER CODE END Init */

/* Configure the system clock */
SystemClock_Config();

[* USER CODE BEGIN Syslnit */
/* USER CODE END Syslnit */

/* Initialize all configured peripherals */
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MX_GPIO_lInit();
MX_DMA_Init();
MX_TIMZ_Init();
MX_TIM3_Init();
MX_CANZL_Init();
MX_12C1_Init();
MX_UART4_Init();
MX_TIM12_Init();

/* USER CODE BEGIN 2 */
initCANFilter();

[/IStart Interface CAN1
HAL_CAN_Start(&hcanl);
/I Activate the notification

HAL_CAN_ActivateNotification(&hcanl,CAN_IT._RX FIFO0O _MSG_PENDING);

[ CAN1 untuk receive
__HAL_TIM SET_COMPARE(&htim12, TIM_CHANNEL_1,128);
/* USER CODE END 2 */

/* USER CODE BEGIN RTOS _MUTEX */
/* add mutexes, ... */
/* USER CODE END RTOS MUTEX */

/* USER CODE BEGIN RTOS_SEMAPHORES */
/* add semaphores, ... */
/* USER CODE END RTOS_SEMAPHORES */

/* USER CODE BEGIN RTOS_TIMERS */
/* start timers, add new ones, .. */
/* USER CODE END RTOS_TIMERS */

/* USER CODE BEGIN RTOS_QUEUES */
/* add queues, ... */
/* USER CODE END RTOS_QUEUES */

[* Create the thread(s) */

/* definition and creation of pwm */

osThreadDef(pwm, pwmginit, osPriorityNormal, 0, 512);
pwmHandle = osThreadCreate(0s Thread(pwm), NULL);

/* definition and creation of stepper */
osThreadDef(stepper, stepper_init, osPriorityNormal, 0, 1024);
stepperHandle = osThreadCreate(osThread(stepper), NULL);

[* definition and creation of ntc03 */
osThreadDef(ntc03, ntc03_init, osPriorityNormal, 0, 512);
ntcO3Handle = osThreadCreate(osThread(ntc03), NULL);

/* definition and creation of canbus */
osThreadDef(canbus, canbus_init, osPriorityNormal, 0, 512);
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canbusHandle = osThreadCreate(osThread(canbus), NULL);

[* definition and creation of myTask05 */
osThreadDef(myTask05, StartTask05, osPriorityNormal, 0, 512);
myTaskO5Handle = osThreadCreate(osThread(myTask05), NULL);

/* USER CODE BEGIN RTOS_THREADS */
/* add threads, ... */
/* USER CODE END RTOS_THREADS */

/* Start scheduler */
osKernelStart();

/* We should neverget here as control is now taken by the scheduler */
/* Infinite loop */
/* USER CODE BEGIN WHILE */
while (1)
{
/* USER CODE END WHILE */

/* USER CODE BEGIN 3 */

¥
/* USER CODE END 3 */

}

/**

* @brief System Clock Configuration
* @retval None
*/
void SystemClock_Config(void)
{
RCC_OsclnitTypeDef RCC_OsclnitStruct = {0};
RCC_CIkInitTypeDef RCC_ClIklInitStruct = {0};

[** Configure the main internal regulator output voltage
*/
__ HAL_RCC PWR CLK.ENABLE();

_ HAL_PWR_VOLTAGESCALING CONFIG(PWR REGULATOR_VOLTAGE_
SCALEL);

/** Initializes the RCC Oscillators according to the specified parameters

* in the RCC_OsclInitTypeDef structure.

*/

RCC_OsclnitStruct.OscillatorType = RCC_OSCILLATORTYPE_HSI;
RCC_OsclnitStruct.HSIState = RCC_HSI_ON;
RCC_OsclnitStruct.HSICalibrationValue = RCC_HSICALIBRATION_DEFAULT;
RCC_OsclnitStruct.PLL.PLLState = RCC_PLL_ON;
RCC_OsclnitStruct.PLL.PLLSource = RCC_PLLSOURCE_HSI;
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RCC_OsclnitStruct.PLL.PLLM = 8;
RCC_OsclnitStruct.PLL.PLLN = 168;
RCC_OsclnitStruct.PLL.PLLP = RCC_PLLP_DIV?2;
RCC_OsclnitStruct.PLL.PLLQ = 4;

if (HAL_RCC_OscConfig(&RCC_OsclInitStruct) '= HAL_OK)

Error_Handler();
}

[** Initializes the CPU, AHB and APB buses clocks

*/

RCC_ClIkInitStruct.ClockType =
RCC_CLOCKTYPE_HCLK|RCC_CLOCKTYPE_SYSCLK

[IRCC CLOCKTYPE_PCLK1|RCC_CLOCKTYPE_PCLK2;

RCC_CIklInitStruct.SYSCLKSouree = RCC_SYSCLKSOURCE PLLCLK;

RCC_CIkInitStruct. AHBCLKDivider = RCC_SYSCLK DI1V1;

RCC_ClkinitStruct. APB1CLKDivider = RCC_HCLK _DIV4;

RCC_ClkinitStruct. APB2CLKDivider = RCC_HCLK DIV?2;

if (HAL_RCC_ClockConfig(&RCC ClkinitStruct, FLASH LATENCY 5) I=
HAL OK)
{
Error_Handler();
}
}

/**

* @brief CAN1 Initialization Function
* @param None
* @retval None
*/
static void MX_CANL1 Init(void)
{

/* USER CODE BEGIN CANL_Init 0 */
/* USER CODE END CANZ1_Init 0 */
/* USER CODE BEGIN-CANL1_Init1*/

/* USER CODE END CANZ1 _Init 1 */
hcanl.Instance = CAN1;

hcanl.Init.Prescaler = 70;

hcanl.Init.Mode = CAN_MODE_NORMAL;
hcanl.Init.SyncJumpWidth = CAN_SJW _1TQ;
hcanl.Init.TimeSegl = CAN_BS1 2TQ;
hcanl.Init.TimeSeg2 = CAN_BS2_3TQ;
hcanl.Init. TimeTriggeredMode = DISABLE;
hcanl.Init. AutoBusOff = DISABLE;
hcanl.Init. AutoWakeUp = DISABLE;
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hcanl.Init. AutoRetransmission = DISABLE;
hcanl.Init.ReceiveFifoLocked = DISABLE;
hcanl.Init. TransmitFifoPriority = DISABLE;
if (HAL_CAN_Init(&hcan1) = HAL_OK)
{

Error_Handler();

¥
/* USER CODE BEGIN CANZ_Init 2 */

/* USER CODE END CAN1_Init 2 */

-

~
*
*

* @brief 12C1 Initialization Function
* @param None
* @retval None
*/
static void MX_12C1_Init(void)
{

/* USER CODE BEGIN 12C1_Init 0 */
/* USER CODE END I2C1_Init 0 */
/* USER CODE BEGIN 12C1_Init 1 */

/* USER CODE END I2C1_Init 1 */
hi2cl.Instance = 12C1;
hi2c1.Init.ClockSpeed = 100000;
hi2c1.Init.DutyCycle = 12C_DUTYCYCLE 12;
hi2c1.Init.OwnAddressl = 0;
hi2c1.Init. AddressingMode = 12C. ADDRESSINGMODE 7BIT;
hi2cl.Init.DualAddressMode = 12C. DUALADDRESS DISABLE;
hi2c1.Init. OwnAddress2 = 0;
hi2cl.Init.GeneralCallMode = 12C_GENERALCALL_DISABLE;
hi2c1.Init.NoStretchMode = 12C_NOSTRETCH_DISABLE;
if (HAL_I12C_Init(&hi2e¢l).l1= HAL OK)
{

Error_Handler();

¥
/* USER CODE BEGIN 12C1_Init 2 */

/* USER CODE END I2C1_Init 2 */

}

/**

* @brief TIM1 Initialization Function
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* @param None

* @retval None

*/

tatic void MX_TIML1_Init(void)

(9]

~~

/* USER CODE BEGIN TIMZ1_Init 0 */
/* USER CODE END TIM1_Init 0 */

TIM_ClockConfigTypeDef sClockSourceConfig = {0};
TIM_MasterConfigTypeDef sMasterConfig = {0};

/* USER CODE BEGIN TIM1_Init 1 */
TIM_OC_InitTypeDef sConfigOC.= {0};

/* USER CODE END TIMZ1_Init 1 */

htim1.Instance = TIML1;

htim1.Init.Prescaler = 217;

htimZ.Init.CounterMode = TIM_COUNTERMODE_UP;
htimZ1.Init.Period = 255;

htim1.Init.ClockDivision = TIM_CLOCKDIVISION_DIV1;
htimZ1.Init.RepetitionCounter = 0;

htimZ1.Init. AutoReloadPreload = TIM_ AUTORELOAD PRELOAD_DISABLE;
if (HAL_TIM_Base_Init(&htim1) != HAL_OK)

Error_Handler();
}
sClockSaurceConfig.ClockSource = TIM_CLOCKSOURCE INTERNAL;
if (HAL_TIM_ConfigClockSource(&htim1, &sClockSourceConfig) != HAL_OK)

Error_Handler();
}
sMasterConfig.MasterOutputTrigger = TIM_TRGO RESET;
sMasterConfig.MasterSlaveMode = TIM_MASTERSLAVEMODE DISABLE;
if (HAL_TIMEx_MasterConfigSynchronization(&htim1, &sMasterConfig) !=
HAL_OK)

Error_Handler();
}
/* USER CODE BEGIN TIM1_Init 2*/
HAL_TIM_PWM_Init(&htim1);
sConfigOC.OCMode = TIM_OCMODE_PWM1;
sConfigOC.Pulse = 0;
sConfigOC.OCPolarity = TIM_OCPOLARITY_HIGH;
sConfigOC.OCFastMode = TIM_OCFAST_DISABLE;
if(HAL_TIM_PWM_ConfigChannel(&htim1, &sConfigOC, TIM_CHANNEL_1)
I= HAL_OK){
Error_Handler();
}
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HAL_TIM_MspPostlInit(&htim1);
/* USER CODE END TIM1_Init 2 */

-

~
*
*

* @brief TIM3 Initialization Function
* @param None
* @retval None
*/
static void MX_TIM3_Init(void)

~~

/* USER CODE BEGIN TIM3_Init 0 */
/* USER CODE END TIM3_Init 0 */

TIM_ClockConfigTypeDef sClockSourceConfig = {0};
TIM. MasterConfigTypeDef sMasterConfig = {0};
TIM_OC _InitTypeDef sConfigOC = {0},

/* USER CODE BEGIN TIM3_Init 1 */

/* USER CODE END TIM3_Init 1 */

htim3.Instance = TIM3;

htim3.Init.Prescaler = 84-1;

htim3.Init.CounterMode = TIM_COUNTERMODE_UP;

htim3.Init.Period = 100-1;

htim3.Init.ClockDivision = TIM_CLOCKDIVISION DIV1;
htim3.Init.AutoReloadPreload = TIM_AUTORELOAD PRELOAD._DISABLE;
if (HAL_TIM_Base_Init(&htim3) != HAL OK)

Error_Handler();
}
sClockSourceConfig.ClockSource = TIM_CLOCKSOURCE_INTERNAL;
if (HAL_TIM_ConfigClockSource(&htim3, &sClockSourceConfig) '= HAL _OK)

Error_Handler();
}
if (HAL_TIM_PWM _ Init(&htim3) '=" HAL OK)
{
Error_Handler();
}
sMasterConfig.MasterOutputTrigger = TIM_TRGO_RESET;
sMasterConfig.MasterSlaveMode = TIM_MASTERSLAVEMODE_DISABLE;
if (HAL_TIMEx_MasterConfigSynchronization(&htim3, &sMasterConfig) !=
HAL_OK)

Error_Handler();
}
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sConfigOC.OCMode = TIM_OCMODE_PWM1,

sConfigOC.Pulse = 0;

sConfigOC.OCPolarity = TIM_OCPOLARITY_HIGH;

sConfigOC.OCFastMode = TIM_OCFAST_DISABLE;

if (HAL_TIM_PWM_ConfigChannel(&htim3, &sConfigOC, TIM_CHANNEL 1)

I= HAL_OK)

Error_Handler();

¥
/* USER CODE BEGIN TIM3_Init2*/

/* USER CODE END TIM3_Init 2 */
HAL_TIM_MspPostlnit(&htim3);

~
*
*

* @brief TIM12 Initialization Function
* @param None

* @retval None

*/

static void MX_TIM12_Init(void)

/* USER CODE BEGIN TIM12_Init 0 */
/* USER CODE END TIM12_Init 0 */

TIM_ClockConfigTypeDef sClackSourceConfig ={0};
TIM_OC_InitTypeDef sConfigOC = {0},

/* USER CODE BEGIN TIM12_Init 1%/

/* USER CODE END TIM12_ Init 1 */

htim12.Instance = TIM12;

htim12.Init.Prescaler = 217;

htim12.Init.CounterMode = TIM_COUNTERMODE_UP;

htim12.Init.Period = 255;

htim12.Init.ClockDivision.=. TIM_CLOCKDIVISION DIV1;

htim12.Init. AutoReloadPreload = TIM_AUTORELOAD PRELOAD DISABLE;
if (HAL_TIM_Base_Init(&htim12) 1= HAL_OK)

Error_Handler();
}
sClockSourceConfig.ClockSource = TIM_CLOCKSOURCE_INTERNAL,;
if (HAL_TIM_ConfigClockSource(&htim12, &sClockSourceConfig) = HAL_OK)

{
Error_Handler();

}
if (HAL_TIM_PWM_Init(&htim12) != HAL_OK)
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Error_Handler();

}
= sConfigOC.OCMode = TIM_OCMODE_PWM1;
= sConfigOC.Pulse = 0;
.Q- sConfigOC.OCPolarity = TIM_OCPOLARITY_HIGH,;
3 sConfigOC.OCFastMode = TIM_OCFAST_DISABLE;
= if (HAL_TIM_PWM_ConfigChannel(&htim12, &sConfigOC, TIM_CHANNEL_1)

I= HAL_OK)
{
Error_Handler();
}

/* USER CODE BEGIN TIM12_Init 2 */

/* USER CODE END TIM12_nit2 */
HAL_TIM_MspPostInit(&htim12);

-

/ik7k

* @brief UART4 Initialization.Function
* @param None
* @retval None
*/
static void MX_UART4_Init(void)
{

/* USER CODE BEGIN UART4_Init 0 */
/* USER CODE END UART4_Init 0 */
/* USER CODE BEGIN UART4 init 1*/

/* USER CODE END UART4 _Init1 */
huart4.Instance = UART4;
huart4.Init.BaudRate = 115200;
huart4.Init. WordLength = UART_WORDLENGTH_8B;
huart4.Init.StopBits = UART_STOPBITS 1,
huart4.Init.Parity = UART.PARITY NONE;
huart4.Init. Mode = UART_MODE_TX RX;
huart4.Init. HwFlowCtl = UART_HWCONTROL_NONE;
huart4.Init.OverSampling = UART_OVERSAMPLING_16;
if (HAL_UART _Init(&huart4) '= HAL_OK)
{

Error_Handler();

¥
/* USER CODE BEGIN UARTA4_Init 2 */

s laquins uemnqa&uam uep uejwnjueduaw eduey il siymy !ME)’ yninjas neje uegﬁeqas dunﬁuaw 5"!‘9[!0 ‘L

/* USER CODE END UARTA4_Init 2 */

27



=
/
l
l
)

/

S

(|

(

eyeyer 4abap yiuyaljod Hijiw eydid yeH O

~
*
*

ejieyer pebapy ’IIU’IN!éOd ujz| eduey

undede ynjuaq wejep 1ul siny efiey yninjas neje ueibeqas yelueqiadwaw uep uejywnwnbuaw buesejq 'z
ejieyer Labap yiuyajijod sefem Buek uebupuaday ueyibniaw jepn uedynbuad 'q

‘yejesew nyens uenefun neje jiiy uesyinuad ‘uesode] uesynuad ‘yejw)) efiey uesynuad ‘ uegijpuad ‘ueyipipuad uebunguaday ymun efuey uediynbuag e

reydid ey

s laquins uemnqa&uam uep uejwnjueduaw eduey il siymy !ME)’ yninjas neje uegﬁeqas dunﬁuaw 5"!‘9[!0 ‘L

-

~
*
*

* Enable DMA controller clock
*/
tatic void MX_DMA _Init(void)

wn

~~

/* DMA controller clock enable */
__HAL_RCC_DMA1_CLK_ENABLE();

/* DMA interrupt init */

/* DMAL_Stream4_IRQn interrupt configuration */
HAL_NVIC_SetPriority(DMAL_Stream4_IRQn;.5, 0);
HAL_NVIC_EnablelRQ(DMAZ Stream4_IRQn);

-

* @brief GPIO Initialization Function
* @param None
* @retval None
*/
static void MX_GPIO_Init(void)

{
GPIQ_InitTypeDef GPIO_InitStruct = {0};

/* GPIO Ports Clock Enable */

__ HAL_RCC_GPIOF_CLK 'ENABLE();
__ HAL RCC _GPIOH_CLK._ENABLE();
__HAL_RCC _GPIOA _CLK ENABLE();
__ HAL _RCC_GPIOB_CLK ENABLE();
__HAL_RCC _GPIOC_CLK _ENABLE();

[*Configure GPIO pin Output Level */
HAL_GPIO_WritePin(GPIOF,
GPIO_PIN_4|GPIO_PIN_8|GPIO_PIN_9|GPIO_PIN_10, GPIO_PIN_RESET);

[*Configure GPIO pin+PEQ.*/
GPIO_InitStruct.Pin = GPIO_PIN_0;
GPIO_InitStruct.Mode = GPIO_MODE_INPUT;
GPIO_InitStruct.Pull = GPIO_NOPULL;
HAL_GPIO_Init(GPIOF, &GPIO_InitStruct);

[*Configure GPIO pins : PF4 PF8 PF9 PF10 */

GPIO_InitStruct.Pin = GPIO_PIN_4|GPIO_PIN_8|GPIO_PIN_9|GPIO_PIN_10;
GPIO_InitStruct.Mode = GPIO_MODE_OUTPUT _PP;

GPIO_InitStruct.Pull = GPIO_PULLUP;

GPIO_InitStruct.Speed = GPIO_SPEED_FREQ_LOW;
HAL_GPIO_Init(GPIOF, &GPIO_InitStruct);
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" /* USER CODE BEGIN 4 */

x
= 5’//stepper motor
%‘- g void Step(int stepVal ,int stateVal)
g =
” B step=stepVal,
=3 if(stateVal==0)
= HAL_GPIO_WritePin(DIR-PORT DIR:PIN;GPIO_PIN_RESET);
= else
,3,..- HAL_GPI0O WritePin(DIR_PORT,DIR_PIN,GPIORPIN.SET);
> state=1;
2 HAL_TIM_PWM_Start_IT(&htim12, TIML.CHANNEL_1);
® while(1)
C‘ {
= if(state==0)
g break;
Y osDelay(1);
¥

ks

void HAL_TIM_PWM_PulseFinishedCallback(TIM_Handle TypeDef *htim)

if(htim->Instance == TIM12)

: J;aquuns ueyangakuaw uep ueywnjueduaw edue) juj sijny A1)y yninjas neje ueibeqas danbuaw bueieq ‘L

{
counter++;
if(counter == step)
{
HAL_TIM_PWM_Stop_IT(&htim12,TIM_CHANNEL _1);
counter=0;
state=0;
}
}
}
void HAL_CAN_RxFifoOMsgPendingCallback(CAN_HandleTypeDef *heanl)
{

/IReceive menggunakan CAN1 kontrollerlainnya
if (HAL_CAN_GetRxMessage(hcanl, CAN_RX FIFOO0, &rxHeader,
canRX) = HAL_OK) //Get message dari FIFO0 CAnl

{

Error_Handler();
}

uint32_t EID = rxHeader.Extld;
uint8_t LengthBuffer = rxHeader.DLC,;
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=" <

-~
~

// additional filter

if(EID == 17){
dataEncoderPosl = canRX[1];
dataEncoderPos2 = canRX[0];

}

failsafe = 3000;

-

oid initCANFilter(void)

canfil.FilterBank = 0;

canfil.FilterMode = CAN_FILTERMODE_IDMASK;
canfil.FilterScale = CAN_FILTERSCALE .32BIT;
canfil.FilterldHigh = 0x0000;

canfil.FilterldLow = 0x0000;
canfil.FilterMaskldHigh = 0x0000;
canfil.FilterMaskldLow =0x0000;
canfil.FilterFIFOAssignment = CAN"RX_FIFQO;
canfil.FilterActivation = ENABLE;
canfil.SlaveStartFilterBank = 14;
HAL_CAN_ConfigFilter(&hcanl, &canfil);

ks

//[Fungsi untuk transmit frame CAN tipe Extended
void CAN_Transmit_EID(uint32_t id, const uint8_t *data, uint8_t len)

{
if(len > 8){len = 8;}

txHeader.IDE = CAN_ID_EXT;
txHeader.Extld = id;
txHeader.RTR = CAN_RTR_DATA;
txHeader.DLC = len;

// memcpy(TxData,data,len);

/[Transmit menggunakan CAN2 oleh headunit

if(HAL_CAN_AddTxMessage(&hcanl, &txHeader, data, &canMailbox) !=
HAL_OK){

¥

[IError

}

//Fungsi untuk transmit frame CAN tipe Standar
void CAN_Transmit_SID(uint32_t id, const uint8_t *data, uint8_t len)

{
if(len > 8){len = 8:}

txHeader.IDE = CAN_ID_STD;
txHeader.Extld = id;
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txHeader.RTR = CAN_RTR_DATA,;
txHeader.DLC = len;
memcpy(TxData,data,len);

-~
~~

/[Transmit menggunakan CAN2 oleh headunit
; if(HAL_CAN_AddTxMessage(&hcanl, &txHeader, data, &canMailbox) 1=
s HAL_OK){

}

[IError

-

: long map(long X, long in_min,long in_max, long out_min, long out.max) {
return (X - in_min) * (out.max - out_min) /(in_max - in_min) + out_min;

/* USER CODE.END 4 */

/* USER CODE BEGIN Header_pwm_init */
/**
* @brief Function implementing the pwm-thread.
* @param argument: Not used
* @retval None
*/
/* USER CODE END Header_pwm_init */
void pwm_init(void const * argument)
{
/* USER CODE BEGIN 5 */
HAL_TIM_PWM_Start(&htim3, TIM_CHANNEL _1);  //Start PWM from
timer 3 channel 1
/* Infinite loop */

for(;;)
{

if(dataEncoderPos1 == 0){
UPDATE_CCR1(95);//95% ARR untuk menyalakan fan evap
5%
¥
else if(dataEncoderPosl > 0 && dataEncoderPosl1 <= 35){
UPDATE_CCR1(70);//70% ARR untuk menyalakan fan evap
30%
}
else if(dataEncoderPosl1 > 35 && dataEncoderPosl <= 70){
UPDATE_CCR1(30); //130% ARR untuk menyalakan
fan evap 70%
Yelse{
UPDATE_CCR1(10); //10% ARR untuk menyalakan
fan evap 90%

}
osDelay(10);

¥
/* USER CODE END 5 */

¥
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/* USER CODE BEGIN Header_stepper_init */
/**

* @brief Function implementing the stepper thread.
& * @param argument: Not used

3 * @retval None

= */

/* USER CODE END Header_stepper_init */

© void stepper_init(void const * argument)

{
/* USER CODE BEGIN stepper_init */

e O

d )

/* Infinite loop */
for(;:)
{

epeyer abaN yiuel|

If(dataEncoderPos2 >= 30){
dataEncoderPos2 = 29;

3
else{
HAL_GPIO_WritePin(GPIOF,GPIO_PIN_4,GP1O_PIN_RESET);
stepMotor = map(dataEncoderPos2,16,30,42,0);
if(dataEncoderPos2 > encoderTemp){
stateDir = 0;
Yelse{
stateDir = 1;
}
if((dataEncoderPos2 =-encoderfemp) == 0){
}else{
Step(stepMotor,stateDir);
}
stepMotor = 0;
encoderTemp = dataEncoderPos2;
}
osDelay(100);
}
/* USER CODE END stepper_init */
}
/* USER CODE BEGIN Header_ntc03_init */
/**

* @brief Function implementing the ntc03 thread.
* @param argument: Not used

* @retval None

*/
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HAL_GPIO_WriteRin(GPIOF, GPIO_PIN_4, GPIO_PIN_RESET);
HAL_GPIO_WiitePin(GPIOF, GPIO.PIN_8, GPIO_PIN_SET);
HAL_GPIO WiitePin(GPIOF, GPIO_PINL9, GPIO_PIN_SET);
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/* USER CODE END Header_ntc03_init */
void ntcO3_init(void const * argument)

/* USER CODE BEGIN ntc03_init */
/* Infinite loop */

for(;;)
{
for(inti=0;i<4;i++){
ADSwritel[0] = 0x01;
switch(i) {
case(0):
ADSwrite1[1] = OxC1, //
11000001
break;
case(1):
ADSwritel[1] = OxD1;/
11010001
break;
case(2):
ADSwritel[1] = OxE1;
break;
case(3):
ADSwritel[1] = OxF1;
break;
}

ADSwritel[2] = 0x83; // 10000011

HAL_12C_Master_ Transmit(&hi2c1,
ADS1115_ADDRESS1<<1, ADSwritel, 3, 100);

ADSwrite1[0] = 0x00;

HAL_12C_Master_Transmit(&hi2c1,
ADS1115 ADDRESS1<<1, ADSwritel, 1, 100);

HAL Delay(20);

HAL _12C_Master_Receive(&hi2cl,
ADS1115 ADDRESS1<<1, ADSwritel,2, 100);

readingl = (ADSwritel[0] << 8 |

ADSwritel[1]);
if(readingl <0) {
readingl = 0;
}

voltagel[i] = (1/(readingl *
voltageConv1))+1,;

resistance = (5000 * (3.3 - voltage1[0]))/
voltagel[0];

temperature = log(resistance/5000)/3950
+ 1/(25+273.15);

temperatureC = 1 / temperature - 273.15;

resistancel = (5000 * (3.3 -

voltage1[1]))/ voltagel[1];
temperaturel =
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log(resistance1/5000)/3950 + 1/(25+273.15);
temperatureC1 = 1 / temperaturel -
273.15;

resistance2 = (5000 * (3.3 -
voltagel[2]))/ voltagel[2];

temperature2 =
log(resistance2/5000)/3950 + 1/(25+273.15);

temperatureC2 = 1 / temperature?2 -
273.15;

resistance3 = (5000 * (3.3«
voltagel[3]))/ voltagel]3];
temperature3 =
log(resistance3/5000)/3950 + 1/(25+273.15);
temperatureC3 = 1 /. temperature3 -
273.15;
}
for(inta=0;a<4;at+){
ADSwrite[0] = 0x01,;

switch(a) {
case(0):
ADSwrite[1] =
OxCZ; /1 11000001
break;
case(1):
ADSwrite[1] =
0xD1;//'11010001
break;
case(2):
ADSwrite[1] =
OxE1;
break;
case(3):
ADSwrite[1] =
OxF1;
break;
}
ADSwrite[2] = 0x83;//
10000011

HAL_12C_Master_Transmit(&hi2cl, ADS1115 ADDRESS<<1, ADSwrite,
3, 100);
ADSwrite[0] = 0x00;

HAL_12C_Master_Transmit(&hi2cl, ADS1115 ADDRESS<<1, ADSwrite,
1, 100);
HAL_Delay(20);

HAL_I12C_Master_Receive(&hi2cl, ADS1115 ADDRESS<<1, ADSwrite, 2,
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x 100);
- reading = (ADSwrite[0] << 8 |
 ADSwrite[1]);
if(reading <0) {
reading = 0;
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}

voltage[a] = (1/(readingl *
voltageConv1l))+1;

resistance4 = (5000 * (3.3 -
voltage[0]))/ voltage[O];

temperatured =
: log(resistance4/5000)/3950.+ 1/(25+273.15);

temperatureC4 =1/ temperature4
- 273.15;

resistance5 = (5000 * (3.3 -
voltage[0]))/ voltage[0];

temperature5 =
log(resistance5/5000)/3950 + 1/(25+273.15);

temperatureC5 =1/ temperature5

- 273.15;
}
osDelay(1);

}

/* USER CODE END ntc03_init */
}
/* USER CODE BEGIN Header_canbus_init */
/**

* @brief Function implementing the canbus thread.
* @param argument: Not used
* @retval None
*/
/* USER CODE END Header_canbus_init */
void canbus_init(void const * argument)
{
/* USER CODE BEGIN canbus_init */
I* Infinite loop */
for(;;)
{

: J;aquuns ueyangakuaw uep ueywnjueduaw edue) juj sijny A1)y yninjas neje ueibeqas danbuaw bueieq ‘L

csend[0] = temperatureC;

csend[1] = 0x02;

csend[2] = 0x03;

csend[3] = 0x04;

csend[4] = 0x05;

csend[5] = 0x06;

csend[6] = 0x07;

csend[7] = 0x08;

CAN_Transmit_EID(103, csend, 8); //id nya 103 dengan data 8
osDelay(200);
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* USER CODE END canbus_init */

-

/* USER CODE BEGIN Header_StartTask05 */

3 [**
;-* @brief Function implementing the myTask05 thread.

* @param argument: Not used

© * @retval None
- %/

/* USER CODE END Header_StartTask05 */
void StartTask05(void const™ argument)

/* USER CODE BEGIN StartTask05 */
/* Infinite loop */
for(;;)
{
osDelay(1);

¥
/* USER CODE END StartTask05 */

}

/**

* @brief This function Is executed in case of error occurrence.
* @retval None
*/
void Error_Handler(void)
{
/* USER CODE BEGIN Error Handler_Debug */
/* User can add his own implementation to.report the HAL error return state */
__disable_irg();

while (1)
{
}
/* USER CODE END Error_Handler_Debug */
}
#ifdef USE_FULL_ASSERT
/**
* @brief Reports the name of the source file and the source line number
. where the assert_param error has occurred.

* @param file: pointer to the source file name
* @param line: assert_param error line source number
* @retval None
*/
void assert_failed(uint8_t *file, uint32_t line)
{
/* USER CODE BEGIN 6 */
/* User can add his own implementation to report the file name and line number,
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