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DAFTAR LAMPIRAN 
 

LAMPIRAN A 

PROGRAM CODEBLOCKS DAN ARDUINO IDE 

 

1. PROGRAM CODEBLOCKS 

a. PROGRAM RANGKAIAN KONTROL MOTOR STEPPER 

MESIN PENGGULUNG KUMPARAN TRANSFORMATOR 

BERBASIS MIKROKONTROLER ATMEGA 328 

#include <avr/eeprom.h> 

#include <stdlib.h> 

 

#include "libs/keypad.h" 

#include "libs/hd44780.h" 

#include "libs/adc.h" 

#include "libs/timer.h" 

 

#define BUZZR PC_0 

#define L_LCD PD_4 

#define RLY_M PD_5 

#define SENSR 2 

 

#define cnt_flg 0 

#define mtr_flg 1 

 

/** used variables */ 

uint8_t flag = 0; 

int     tmr0, tmr1, _break = 0; 

char    buff[10]; 

 

 

/** Global Prototypes */ 

void IO_Init(void); 

void ISR_Timer0(void); 

void ISR_Timer1(void); 

void LCD_BackLightOn(void); 

void BUZZER_On(void); 

void DISPLAY_WellcomeScreen(void); 
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void DISPLAY_CounterLimit(unsigned long); 

void DISPLAY_SettingCounterLimit(void); 

void Setting_CounterLimit(void); 

 

int main(void) { 

  unsigned long _limits = eeprom_read_dword((uint32_t*)0x00); 

  unsigned long _count = 0; 

 

  delay_ms(200); 

 

  KEYPAD_SetUp(PD_0, PD_1, PD_2, PD_3, PC_5, PC_4, PC_3, 

P_NC); 

  LCD_SetUp(PB_0, P_NC, PB_1, P_NC, P_NC, P_NC, P_NC, 

PB_2, PB_3, PB_4, PB_5); 

  LCD_Init(2, 16, LCD_FONT_5X8); 

  IO_Init(); 

  ADC_Init(); 

  TIMER_SetTime(0, 10000); 

  TIMER_SetTime(1, 1000000); 

  TIMER_AttachInterrupt(0, ISR_Timer0); 

  TIMER_AttachInterrupt(1, ISR_Timer1); 

 

  sei(); 

 

  flag = 0; 

 

  DISPLAY_WellcomeScreen(); 

  DISPLAY_CounterLimit(_limits); 

 

  while(1) { 

    char c = KEYPAD_GetKey(); 

    if(c != ' ') { 

      if(c == '*') { 

        if(util_IsBitCleared(flag, mtr_flg)) { 

          Setting_CounterLimit(); 

          _limits = eeprom_read_dword((uint32_t*)0x00); 

          _count = 0; 

          flag = 0; 

          DISPLAY_CounterLimit(_limits); 
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        } 

      } 

      else if(c == '#') { 

        if(_count >= _limits) { 

          LCD_SetCursor(1, 7); 

          LCD_DisplayString("       "); 

          _count = 0; 

        } 

        else { 

          if(util_IsBitCleared(flag, cnt_flg)) { 

            util_BitSet(flag, cnt_flg); 

            BUZZER_On(); 

          } 

          util_BitToggle(flag, mtr_flg); 

          if(util_IsBitSet(flag, mtr_flg)) GPIO_PinWrite(RLY_M, 1); 

          else GPIO_PinWrite(RLY_M, 0); 

        } 

      } 

      LCD_BackLightOn(); 

      KEYPAD_WaitRelease(); 

    } 

 

    if(ADC_GetValue(SENSR) > 300) { 

      if(++_count >= _limits) { 

        flag = 0; 

        BUZZER_On(); 

      } 

      if(_count >= _limits-_break) GPIO_PinWrite(RLY_M, 0); 

 

      while(ADC_GetValue(SENSR) > 300); 

    } 

 

    ultoa(_count, buff, 10); 

    LCD_SetCursor(1, 7); 

    LCD_DisplayString(buff); 

  }; 

 

  return 0; 

} 
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void IO_Init(void) { 

  GPIO_PinDirection(BUZZR, OUTPUT); 

  GPIO_PinDirection(L_LCD, OUTPUT); 

  GPIO_PinDirection(RLY_M, OUTPUT); 

  GPIO_PinDirection(SENSR, INPUT); 

 

  GPIO_PinWrite(BUZZR, LOW); 

  GPIO_PinWrite(L_LCD, LOW); 

  GPIO_PinWrite(RLY_M, LOW); 

} 

 

void ISR_Timer0(void) { 

  if(++tmr0 > 200) { 

    TIMER_Stop(0); 

    GPIO_PinWrite(BUZZR, LOW); 

  } 

} 

 

void ISR_Timer1(void) { 

  if(++tmr1 > 60) { 

    TIMER_Stop(1); 

    GPIO_PinWrite(L_LCD, LOW); 

  } 

} 

 

void LCD_BackLightOn(void) { 

  GPIO_PinWrite(L_LCD, HIGH); 

  tmr1 = 0; 

  TIMER_Start(1); 

} 

 

void BUZZER_On(void) { 

  GPIO_PinWrite(BUZZR, HIGH); 

  if(util_IsBitSet(flag, cnt_flg)) tmr0 = 170; 

  else tmr0 = 0; 

  TIMER_Start(0); 

} 
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void DISPLAY_WellcomeScreen(void) { 

  LCD_BackLightOn(); 

  LCD_SetCursor(0, 0); 

  LCD_DisplayString("POLITEKNIK"); 

  LCD_SetCursor(1, 0); 

  LCD_DisplayString("NEGERI CILACAP"); 

  for(int i=0; i<3; i++) { 

    LCD_CmdWrite(CMD_LCD_VISIBLE); 

    GPIO_PinWrite(BUZZR, HIGH); 

    delay_ms(500); 

    LCD_CmdWrite(CMD_LCD_BLANK); 

    GPIO_PinWrite(BUZZR, LOW); 

    delay_ms(500); 

  } 

  GPIO_PinWrite(BUZZR, LOW); 

} 

 

void DISPLAY_CounterLimit(unsigned long limit) { 

  LCD_CmdWrite(CMD_DISPLAY_ON_CURSOR_OFF); 

  ultoa(limit, buff, 10); 

 

  LCD_Clear(); 

  LCD_DisplayString("Limit: "); 

  LCD_DisplayString(buff); 

  LCD_SetCursor(1, 0); 

  LCD_DisplayString("Count:"); 

} 

 

void DISPLAY_SettingCounterLimit(void) { 

  LCD_CmdWrite(CMD_LCD_CLEAR); 

  LCD_SetCursor(0, 1); 

  LCD_DisplayString("Value is 10 to"); 

  LCD_SetCursor(1, 3); 

  LCD_DisplayString("9.999.999"); 

  delay_sec(1); 

 

  LCD_CmdWrite(CMD_LCD_CLEAR); 

  LCD_CmdWrite(CMD_DISPLAY_ON_CURSOR_BLINK); 

  LCD_SetCursor(0, 2); 
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  LCD_DisplayString("Insert Limit:"); 

  LCD_SetCursor(1, 4); 

} 

 

void Setting_CounterLimit(void) { 

  unsigned long max; 

 

displayMax: 

  max = 0; 

  char max_chr[] = "       "; 

  int i = 0; 

 

  DISPLAY_SettingCounterLimit(); 

  KEYPAD_WaitRelease(); 

 

  char c = KEYPAD_GetKey(); 

  KEYPAD_WaitRelease(); 

  while(c!='#') { 

    if(c!='*') { 

      if(c!=' ') { 

        LCD_SetCursor(1, (4+i)); 

        LCD_DisplayChar(c); 

        max_chr[i] = c; 

        if(++i>7) goto displayMax; 

      } 

    } 

    else if(c=='*') { 

      if(--i<0) goto displayMax; 

      LCD_SetCursor(1, (4+i)); 

 

      LCD_DisplayChar(' '); 

      max_chr[i] = ' '; 

      LCD_SetCursor(1, (4+i)); 

    } 

    c = KEYPAD_GetKey(); 

    KEYPAD_WaitRelease(); 

  } 

  LCD_Clear(); 

  max = atol(max_chr); 
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  if(max < 10) goto displayMax; 

 

  eeprom_write_dword((uint32_t*)0x00, max); 

} 

 

b. PROGRAM RANGKAIAN COUNTER MESIN 

PENGGULUNG KUMPARAN TRANSFORMATOR 

BERBASIS MKROKONTROLER ATMEGA 328 

#include <avr/eeprom.h> 

#include <avr/io.h> 

#include <stdlib.h> 

 

#include "libs/bigfont.h" 

#include "libs/keypad.h" 

#include "libs/hd44780.h" 

#include "libs/timer.h" 

 

#define MOT   PD_4 

#define LIM   PC_1 

#define SENS  PC_2 

#define ENBL  PD_5 

#define DIR   PD_6 

#define PLS   PD_7 

#define D_ADR 0x0 

#define L_ADR 0x8 

 

uint16_t _d_pls, _l_pls; 

char _buff[7]; 

 

void DEV_Winding(void); 

void DEV_Reset(void); 

void DEV_Init(void); 

 

int main(void) { 

  DEV_Init(); 

 

  KEYPAD_SetUp(PD_0, PD_1, PD_2, PD_3, PC_5, PC_4, PC_3, 

P_NC); 
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  while(1) { 

    char _key = KEYPAD_GetKey(); 

    if(_key != ' ') { 

      if(_key == '*') DEV_Reset(); 

      else if(_key == '#') DEV_Winding(); 

    }; 

  }; 

} 

 

void Lcd_DispParameter(void) { 

  LCD_SetCursor(1, 0); 

  LCD_DisplayString("D:      L:"); 

 

  itoa(_d_pls, _buff, 10); 

  LCD_SetCursor(1, 2); 

  LCD_DisplayString(_buff); 

  itoa(_l_pls, _buff, 10); 

  LCD_SetCursor(1, 10); 

  LCD_DisplayString(_buff); 

} 

 

void STEPPER_StepPulse(void) { 

  GPIO_PinWrite(PLS, 1); 

  delay_us(800); 

  GPIO_PinWrite(PLS, 0); 

  delay_us(500); 

} 

 

void STEPPER_Turn(char _direction) { 

  if((_direction == 'i') || (_direction == 'o')) { 

    GPIO_PinWrite(ENBL, 0); 

    if(_direction == 'i') GPIO_PinWrite(DIR, 0); 

    else if(_direction == 'o') GPIO_PinWrite(DIR, 1); 

  } else GPIO_PinWrite(ENBL, 1); 

  delay_ms(1); 

} 

 

void DEV_Winding(void) { 

  KEYPAD_WaitRelease(); 
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  LCD_Clear(); 

  LCD_DisplayString(" WINDING"); 

 

  GPIO_PinWrite(MOT, 1); 

 

  int _dir = 1, _pls; 

 

  while(1) { 

    _pls = 0; 

    Lcd_DispParameter(); 

    itoa(_pls, _buff, 10); 

    LCD_SetCursor(1, 2); 

    LCD_DisplayString(_buff); 

    LCD_DisplayString("     "); 

    LCD_SetCursor(0, 11); 

    if(_dir == 1) { 

      LCD_DisplayString("--->"); 

      STEPPER_Turn('o'); 

    } else { 

      LCD_DisplayString("<---"); 

      STEPPER_Turn('i'); 

    } 

 

    while(_pls < _l_pls) { 

      if(GPIO_PinRead(SENS)) { 

        for(uint8_t i8=0; i8<_d_pls; i8++) { 

          STEPPER_StepPulse(); 

          _pls++; 

        } 

        itoa(_pls, _buff, 10); 

        LCD_SetCursor(1, 2); 

        LCD_DisplayString(_buff); 

        while(GPIO_PinRead(SENS)); 

      } 

      if(KEYPAD_GetKey() == '*') goto stop; 

    } 

    _dir = -1*_dir; 

  }; 
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stop: 

  GPIO_PinWrite(MOT, 0); 

  STEPPER_Turn('s'); 

  KEYPAD_WaitRelease(); 

  while(KEYPAD_GetKey() != '*'); 

  DEV_Reset(); 

  KEYPAD_WaitRelease(); 

} 

 

uint16_t DEV_PerimeterSetupValue(uint8_t _perimetercode) { 

reSetup: 

  uint8_t _xpos; 

 

  for(uint8_t i8=0; i8<7; i8++) _buff[i8] = '\0'; 

  uint16_t _limit, _value; 

  uint8_t _invalid=0, i=0; 

 

  if(_perimetercode == 0) { 

    _limit = 250; 

    _xpos = 2; 

    LCD_SetCursor(1, _xpos); 

  } 

  else { 

    _limit = 15000; 

    _xpos = 10; 

    LCD_SetCursor(1, _xpos); 

  } 

  LCD_DisplayString("0     "); 

 

  LCD_SetCursor(1, _xpos); 

  while(1){ 

    char c = KEYPAD_GetKeyPress(); 

    if(c != ' ') { 

      if(c == '#') break; 

      else if(c == '*') { 

        _invalid = 1; break; 

      } 

      else { 

        _buff[i++] = c; 
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        LCD_SetCursor(1, _xpos); 

        LCD_DisplayString(_buff); 

      } 

    } 

  } 

  _value = atoi(_buff); 

 

  if((_invalid != 0)) goto reSetup; 

  if(_perimetercode == 0) { if((_value < 1) || (_value > _limit)) goto 

reSetup; } 

  else if(_perimetercode == 1) { if((_value < _d_pls) || (_value > 

_limit)) goto reSetup; } 

 

  return _value; 

} 

 

void DEV_Setup(void) { 

  LCD_Clear(); 

  LCD_CmdWrite(CMD_DISPLAY_ON_CURSOR_BLINK); 

  LCD_DisplayString("PARAMETER SETUP:"); 

  Lcd_DispParameter(); 

 

  KEYPAD_WaitRelease(); 

 

  _d_pls = DEV_PerimeterSetupValue(0); 

  eeprom_update_word((uint16_t*)D_ADR, _d_pls); 

  _l_pls = DEV_PerimeterSetupValue(1); 

  eeprom_update_word((uint16_t*)L_ADR, _l_pls); 

 

  LCD_CmdWrite(CMD_DISPLAY_ON_CURSOR_OFF); 

  delay_ms(100); 

} 

 

void DEV_Reset(void) { 

  _d_pls = eeprom_read_word((uint16_t*)D_ADR); 

  _l_pls = eeprom_read_word((uint16_t*)L_ADR); 

 

  for(uint8_t i8=0; i8<66; i8++) { 

    if(KEYPAD_GetKey() != '*') goto pass; 
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    delay_ms(10); 

  } 

  DEV_Setup(); 

 

pass: 

  if(GPIO_PinRead(LIM)) { 

    STEPPER_Turn('i'); 

    while(GPIO_PinRead(LIM)) STEPPER_StepPulse(); 

  } 

  STEPPER_Turn('s'); 

 

  LCD_Clear(); 

  LCD_DisplayString("    READY..!"); 

  Lcd_DispParameter(); 

} 

 

void DEV_Init(void) { 

  LCD_SetUp(PB_0, P_NC, PB_1, P_NC, P_NC, P_NC, P_NC, 

PB_2, PB_3, PB_4, PB_5); 

  LCD_Init(4, 16, LCD_FONT_5X8); 

  LCD_BuildChars(); 

  LCD_CmdWrite(CMD_DISPLAY_ON_CURSOR_OFF); 

 

  LCD_SetCursorBigFont(0, 3); 

  LCD_PrintBigText("PNC", 0); 

  for(uint8_t i8=0; i8<15; i8++) { 

    delay_ms(200); 

    LCD_CmdWrite(CMD_LCD_SCROL_LEFT); 

  } 

 

  LCD_Clear(); 

  LCD_DisplayString(" CILACAP..."); 

 

  _d_pls = eeprom_read_word((uint16_t*)D_ADR); 

  _l_pls = eeprom_read_word((uint16_t*)L_ADR); 

 

  if(_d_pls<1 || _d_pls>25) { 

    _d_pls = 250; 

    eeprom_update_word((uint16_t*)D_ADR,_d_pls); 
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  } 

  if(_l_pls<_d_pls || _l_pls>15000) { 

    _l_pls = 15000; 

    eeprom_update_word((uint16_t*)L_ADR,_l_pls); 

  } 

  DDRC &= ~((1<<2)|(1<<1)); 

  DDRD |= 0b11110000; 

 

  PORTD |= (1<<5); 

 

  if(GPIO_PinRead(LIM)) { 

    STEPPER_Turn('i'); 

    while(GPIO_PinRead(LIM)) STEPPER_StepPulse(); 

  } 

  STEPPER_Turn('s'); 

 

  delay_ms(500); 

 

  DEV_Reset(); 

} 
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2. PROGRAM ARDUINO UNO 

Program Mesin Pengujian Tegangan 

/* Comment this out to disable prints and save space */ 

#define BLYNK_PRINT Serial 

 

/* Fill-in your Template ID (only if using Blynk.Cloud) */ 

//#define BLYNK_TEMPLATE_ID   "YourTemplateID" 

#define BLYNK_TEMPLATE_ID "TMPLYXi15xi3" 

#define BLYNK_DEVICE_NAME "Monitoring Tegangan" 

#defineBLYNK_AUTH_TOKEN 

"1xwtJF5GWFQROxyurf1JVvrlO1SekITL" 

 

#include <ESP8266WiFi.h> 

#include <BlynkSimpleEsp8266.h> 

#include <PZEM004Tv30.h> 

 

// You should get Auth Token in the Blynk. 

// Go to the Project Settings (nut icon). 

char auth[] = "1xwtJF5GWFQROxyurf1JVvrlO1SekITL"; 

 

// Your WiFi credentials. 

// Set password to "" for open networks. 

char ssid[] = "saya"; 

char pass[] = "yasudahlah"; 

 

PZEM004Tv30 pzem(12, 13); // 12 = D6 (rx), 13 = D7 (tx) 

float Power, Energy, Voltase, Current; 

const int input_sensor = A0; // nama lain dari A0 yaitu 

input_sensor 

const int output_pwm = 2; // nama lain dari 2 yaitu output_pwm 

 

//nilai default variabel data 

int nilai_adc = 00;     

int nilai_pwm = 00;     

float voltageOut = 00; 

float voltage_ac = 00; 

 

void setup() 

{ 
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  // Debug console 

  Serial.begin(9600); 

 

  Blynk.begin(auth, ssid, pass); 

  // You can also specify server: 

  //Blynk.begin(auth, ssid, pass, "blynk-cloud.com", 80); 

  //Blynk.begin(auth, ssid, pass, IPAddress(192,168,1,100), 8080); 

} 

 

void loop() 

{ 

   // membaca nilai power 

Power = pzem.power(); 

// jika gagal membaca power kW 

if(isnan(Power)) 

{ 

  Serial.println("gagal membaca power"); 

   

} 

else{ 

  Serial.print ("Power : "); 

  Serial.print (Power); 

  Serial.println ("kW"); 

} 

  

// membaca nilai energy 

Energy = pzem.energy(); 

// jika gagal membaca power kWh 

if(isnan(Energy)) 

{ 

  Serial.println("gagal membaca energy"); 

   

} 

else{ 

  Serial.print ("Energy : "); 

  Serial.print (Energy); 

  Serial.println ("kWh"); 

} 

// membaca nilai Voltase 
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Voltase = pzem.voltage(); 

// jika gagal membaca Voltase 

if(isnan(Voltase)) 

{ 

  Serial.println("gagal membaca Voltase"); 

   

} 

else{ 

  Serial.print ("Voltase : "); 

  Serial.print (Voltase); 

  Serial.println ("V"); 

} 

// membaca nilai current 

Current = pzem.current(); 

// jika gagal membaca Current 

if(isnan(Current)) 

{ 

  Serial.println("gagal membaca Current"); 

   

} 

else{ 

  Serial.print ("Current : "); 

  Serial.print (Current); 

  Serial.println ("A"); 

} 

 nilai_adc = analogRead(input_sensor); // Prosedur pembacaan 

analog pin            

  // mapping pembacaan resolusi sensor 

  nilai_pwm = map(nilai_adc, 00, 1023, 00 , 255);   

  // mengubah nilai analog out 

  analogWrite(output_pwm, nilai_pwm);     

 voltageOut = nilai_adc * (5.0 / 1023.0);  

 voltage_ac = map(nilai_adc, 00,560,00,27); //didapat dari 

pembacaan program adc diat  

  

  // Mencetak hasil ke monitor serial: 

  Serial.print("sensor = " );                        

  Serial.println(nilai_adc);       

  Serial.print("output pwm= ");       
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  Serial.println(nilai_pwm);    

  Serial.print("Voltage ADC = ");       

  Serial.println(voltageOut); 

  Serial.print("Voltage AC = ");       

  Serial.println(voltage_ac); 

  Serial.println(); 

 

//kirimdata ke Blynk 

// Power = V0 

// Energy = V1 

// Voltase = V2 

// Current = V3 

Blynk.virtualWrite(V0, Power); 

Blynk.virtualWrite(V1, Energy); 

Blynk.virtualWrite(V2, Voltase); 

Blynk.virtualWrite(V3, Current); 

Blynk.virtualWrite(V4, voltage_ac); 

delay(5000); 

  Blynk.run(); 

} 
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LAMPIRAN B 

DESAIN MEKANIK 

 

1. Mesin Penggulung Kumparan Transformator 

 

 
Gambar MekanikTampak Depan 

 

 

 

 

 

 

 

 

 

 

 

 

2. Alat Pengujian Tegangan Trasformator 

 

 
Gambar Mekanik Tampak Atas 

Gambar  Mekanik Tampak 

Samping 

Gambar Mekanik Tampak 

Belakang 

Gambar Mekanik Tampak 

Belakang 
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LAMPIRAN C 

HASIL LILITAN TRANSFORMATOR 

 

 
Gambar Transformator Step Down 27 V 

 
Gambar Transformator Step Down 27 V 

 

C-1 



 

 

 

 

LAMPIRAN D 

TABEL AMERICAN WIRE GUIDE 
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