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DAFTAR LAMPIRAN

LAMPIRAN A
PROGRAM CODEBLOCKS DAN ARDUINO IDE

PROGRAM CODEBLOCKS

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  tmrO, tmrl, break = 0;
char buff[10];

/** Global Prototypes */

void 10_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);

10_Init();

ADC_Init();

TIMER_SetTime(0, 10000);

TIMER_SetTime(1, 1000000);

TIMER_Attachinterrupt(0, ISR_TimerQ);

TIMER_Attachinterrupt(1, ISR_Timerl);

sei();
flag = 0;

DISPLAY_WellcomeScreen();
DISPLAY_CounterLimit(_limits);

while(1) {
char ¢ = KEYPAD_GetKey();
ifc!="){
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) GP1O_PinWrite(RLY_M, 0);

while(ADC_GetValue(SENSR) > 300);
}

ultoa(_count, buff, 10);
LCD_SetCursor(1, 7);
LCD_DisplayString(buff);
3

return O;

}
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void 10_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_Timerl(void) {
if(++tmrl > 60) {
TIMER_Stop(1);
GPIO_PinWrite(L_LCD, LOW);
}
}

void LCD_BackLightOn(void) {
GPIO_PinWrite(L_LCD, HIGH);
tmrl =0;
TIMER_Start(1);

}

void BUZZER_On(void) {
GPIO_PinWrite(BUZZR, HIGH);
if(util_IsBitSet(flag, cnt_flg)) tmr0 = 170;
else tmrQ = 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[] =" "
inti=0;

DISPLAY _SettingCounterLimit();
KEYPAD_WaitRelease();

char ¢ = 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));
¥
¢ = 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);

}

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
#defineLIM 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

uintlé_t _d_pls, | 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 !1="" {
if(_key =="*") DEV_Reset();
else if(_key =="#") DEV_Winding();
b
b
}

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(_|_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 =="0") {
GPIO_PinWrite(ENBL, 0);
if(_direction =="i'") GPIO_PinWrite(DIR, 0);
else if(_direction =='0") GPIO_PinWrite(DIR, 1);
} else GP1O_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('0");

}else {
LCD_DisplayString("<---");
STEPPER_Turn('i");

}

while(_pls < _I_pls) {
if(GP10_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;
h
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stop:
GPIO_PinWrite(MOT, 0);
STEPPER_Turn('s");
KEYPAD_WaitRelease();
while(KEYPAD_GetKey() '="*");
DEV_Reset();
KEYPAD_WaitRelease();

}

uintl6_t DEV_PerimeterSetupValue(uint8_t _perimetercode) {
reSetup:
uint8_t _xpos;

for(uint8_t i8=0; i8<7; i8++) _buff[i8] = "\0’;
uintl6_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 ¢ = KEYPAD_GetKeyPress();
if(c!'="{
if(c =="#") break;
else if(c =="*") {
_invalid = 1; break;
}
else {
_buff[i++] =¢;
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LCD_SetCursor(1, _Xxpos);
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((uintl6_t*)D_ADR, _d_pls);
_|_pls = DEV_PerimeterSetupValue(1);
eeprom_update_word((uintl6_t*)L_ADR, _|_pls);

LCD_CmdWrite(CMD_DISPLAY_ON_CURSOR_OFF);
delay_ms(100);

¥

void DEV_Reset(void) {
_d_pls = eeprom_read_word((uint16_t*)D_ADR);
_|_pls = eeprom_read_word((uint16_t*)L_ADR);

for(uint8_t i8=0; i8<66; i8++) {
if(KEYPAD_GetKey() '="*") goto pass;

A-11



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_lInit(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);
_|_pls = eeprom_read_word((uint16_t*)L_ADR);

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

_d pls=250;
eeprom_update_word((uintl6_t*)D_ADR,_d_pls);
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}

if(_l_pls<_d_pls || _I_pls>15000) {
_|_pls =15000;
eeprom_update_word((uint16_t*)L_ADR,_|_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 1D (only if using Blynk.Cloud) */
[l#define BLYNK_TEMPLATE_ID "YourTemplatelD"
#define BLYNK_TEMPLATE_ID "TMPLY Xi15xi3"
#define BLYNK_DEVICE_NAME "Monitoring Tegangan”
#defineBLYNK_AUTH_TOKEN
"IxwtJF5SGWFQROxyurf1JVvrlO1SekITL"

#include <ESP8266WiFi.h>
#include <BlynkSimpleEsp8266.h>
#include <PZEM004Tv30.h>

/1 'You should get Auth Token in the Blynk.
/I Go to the Project Settings (nut icon).
char auth[] = "1xwtJF5GWFQROxyurf1JVvrlO1SekITL";

/I'Your WiFi credentials.

/I Set password to " for open networks.
char ssid[] = "saya";

char pass[] = "yasudahlah™;

PZEMO004Tv30 pzem(12, 13); // 12 = D6 (rx), 13 = D7 (tx)

float Power, Energy, Voltase, Current;

const int input_sensor = AO; // nama lain dari A0 vyaitu
input_sensor

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

/Inilai 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()

/I membaca nilai power
Power = pzem.power();
/I jika gagal membaca power KW
if(isnan(Power))

Serial.printIn("gagal membaca power");

¥

else{
Serial.print ("Power : ");
Serial.print (Power);
Serial.println ("kW™);

}

// membaca nilai energy

Energy = pzem.energy();

/1 jika gagal membaca power kWh
if(isnan(Energy))

{

Serial.printin("gagal membaca energy");

¥

else{
Serial.print ("Energy : ");
Serial.print (Energy);
Serial.println ("kWh");

}

/I membaca nilai Voltase
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Voltase = pzem.voltage();
/I jika gagal membaca Voltase
if(isnan(Voltase))

Serial.printIn("gagal membaca Voltase");

}

else{
Serial.print ("Voltase : ");
Serial.print (Voltase);
Serial.println ("V");

}

/l membaca nilai current

Current = pzem.current();

/I jika gagal membaca Current

if(isnan(Current))

Serial.printIn("gagal membaca Current");

}

else{
Serial.print ("Current : ");
Serial.print (Current);
Serial.printin ("A");
}
nilai_adc = analogRead(input_sensor); // Prosedur pembacaan
analog pin
/I mapping pembacaan resolusi sensor
nilai_pwm = map(nilai_adc, 00, 1023, 00 , 255);
/I 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

/I Mencetak hasil ke monitor serial:
Serial.print("sensor =");
Serial.printin(nilai_adc);
Serial.print("output pwm=");
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Serial.printIn(nilai_pwm);
Serial.print("Voltage ADC =");
Serial.printin(voltageOut);
Serial.print("Voltage AC =");
Serial.printin(voltage_ac);
Serial.printin();

//kirimdata ke Blynk
// Power = VO
/l Energy = V1
/l Voltase = V2
/I 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
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LAMPIRAN C
HASIL LILITAN TRANSFORMATOR
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LAMPIRAN D

TABEL AMERICAN WIRE GUIDE

Table 1: American Wire Gauge (AWG) Cable / Conductor Sizes and Properties

Diameter Diameter Area Resistance Resistance Max Current | Max Frequency
A finches] [mm] [m) [Ohms /1000 %] | [Ohms / km] [Amperes] for m o
0000 (4/0, 0.46 11.684 107 0.049 0.16072 302 125 Hz
[ 000 (3/0) ).4096 10.40384 8 0.0618 0202704 239 160 Hz
00 (2/0 .3648 9.26592 674 0.0779 255512 190 200 Hz
0(1/0 3249 83 0.0983 322424 150 250
2893 34822 42. 0.1239 406392 119 325 Hz
2576 54304 33, 01563 0512664 o4 410Kz
2294 82676 26. 197 064616 75 500 Hz
4 ).2043 18922 212 2485 081508 60 650 Hz
1819 62026 16. 3133 027624 47 810 Hz
162 41148 13, ) 3951 295628 37 1100Hz__|
1443 66522 0. 4982 634096 30 1300 Hz
1285 2639 06262 2060496 2 1650 Hz |
1144 90576 63 0.7921 598088 19 2050 Hz
10 1019 ) 58826 526 05989 3276392 5 2600 Hz
1 0907 30378 17 1.26 41328 12 3200 Hz
12 0.0808 331 1588 520864 ) 4150 Hz.
13 0.072 1.8288 62 2003 6.56984 74 5300 Hz
14 0.0641 62814 208 2525 8282 58 6700 Hz
15 0.0571 45034 65 .184 10.44352 4. 8250 Hz
16 0.0508 29032 31 1016 1317248 TkHz
17 0.0453 15062 .04 064 16.60992 13k Hz
18 0.0403 102362 0823 5,385 20,9428 17 kHz
19 0.0359 91186 0.653 8.051 26.40728 . 21 kHz
20 0032 08128 0518 10.15 3329 E 27 kHz
21 0.0285 0.7239 41 12.8 41.984 £ 33 kHz
2 0.0254 064516 326 16.14 0.92
23 0.0226 0.57404 .258 20.36 66.7808 0.729 53 kHz
== 0.0201 051054 206 2567 841976 KHz
25 0.0179 45466 162 32.37 106.1736 .457 85 kHz
2 0.0159 40386 129 40,81 133.858 ).361 107 kHz
27 0.0142 .36068 102 51.47 168.8216 .288 130 kHz
28 0.0126 0.32004 0,081 649 212.872 ).226 170 kHz
29 0.0113 0.28702 0.0642 81.83 268.4024 182 210 kHz
30 001 0254 0.0509 1032 338,496 ) 142 KHz
3 0.0089 .22606 0.0404 130. 426.728 .113 340 kHz
%2 0,008 0,032 164 538.248 0,091 430
33 0.0071 18034 0.0254 206. 678.632 0.072 540 kHz
] 0.0063 X X 260 855.752 0.056 690 kHz
35 0.0056 14224 .016 329 1079.12 0.044 870 kHz
3% 0,005 0127 0.0127 148 1360 0.035 1100 kHz
37 0.0045 .1143 0.01 523.1 1715 0.0289 1350 kHz
38 0,004 1016 0.00797 0
39 0.0035 0889 0.00632 8318 2728 0.0175 2250 kHz
40 00031 007874 0.00501 1049 3440 00137 2900 kHz
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Tengah. Kode Pos 53261

Telepon/HP : 6282242617160

Hobi : Sepak Bola

Motto : “Man Jadda Wa Jadda”

Riwayat Pendidikan:

. SD Negeri 02 Gunungreja Tahun 2007 - 2013
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