Lampiran 1. 1 Program ESP32
#pragma region Kosong

#include <Arduino.h>

#include <LiquidCrystal 12C.h>

#include <max6675.h>

#include <Wire.h>

#include <ESP_Google Sheet Client.h>
#include <Adafruit_ INA219.h>

#include <WiFi.h>

#include <I2CKeyPad.h>

#pragma region WiFi
//Wifi
const char* ssid = "¥¥kExkEEKN,
const char® password = "##dsxAdkR xRN,
int rssi = 0;
char wipistat ="'X";
bool WifiStat = false;
unsigned long Wtm = 0;
const unsigned long Wwtm = 500;
bool terhubung = LOW;
#pragma endregion
#pragma region Declaration
#define RXD2 35
#define TXD2 32
//IMAX6675
#define thermoDO 34
#define thermoCS1 19
#define thermoCS2 18
#define thermoCS3 17
#define thermoCS4 16
#define thermoCS5 33
#define thermoCLK 23

LAMPIRAN
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MAX6675 thermocouplel(thermoCLK, thermoCS1, thermoDO);
MAX6675 thermocouple2(thermoCLK, thermoCS2, thermoDO);
MAX6675 thermocouple3(thermoCLK, thermoCS3, thermoDO);
MAX6675 thermocouple4(thermoCLK, thermoCS4, thermoDO);

MAX6675 thermocouple5(thermoCLK, thermoCS5, thermoDO);

float C1 =0;

float C2 =0;

float C3 =0,

float C4 = 0;

float C5 =0;

float Avg_Bat =0;
float Avg Ov=0;
float Delta Bat =0;
float DeltaOldBat = 0;
float Delta Ov =0;
float DeltaOldOv = 0;
bool FirstDataBat = true;

bool FirstDataOv = true;

/12C

12CKeyPad keyPad(0x20);
char Och ="N";

char ch="N'";

bool Keyin = false;

unsigned long lastPressTime = 0;

const unsigned long debounceDelay = 50;

char keymap[19] = "123A456B789C*0#DNF";

J®
D#0*
C987
B654
A321

*/
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LiquidCrystal 12C lcd(0x27,20,4);

Adafruit INA219 ina219;

float Solar Radiation = 0;

//UART

float voltage = 0;

float current = 0;

float Kelembapan DHT Oven =0;
float Suhu DHT Oven = 0;

float Kelembapan DHT Battery = 0;
float Suhu DHT Battery = 0;

//INA219
float BusVoltage = 0;
float Current mA = 0;

float Dayalna = 0;

//Epoch Time
const char* ntpServer = "pool.ntp.org";
String waktuStr ="";
String getFormattedTime() {
struct tm timeinfo;
if (!getLocal Time(&timeinfo)) {
return "Time Error";

}
char buf]25];

strftime(buf, sizeof(buf), "%d %b %Y, %H:%M", &timeinfo);

return String(buf);

}

//LCD Display

enum Layar{Home, Changing, Suhu_Battery, Suhu Oven, DHT21 OVEN, DHT21 BATTERY,
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Panel Utama, Radiasi, Oven_Run, Oven_Stop, Oven_Running, Oven_Stopping, Restart, LCD Restart, zzz};

Layar layar = Home;
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Layar LastLayar = Home;

unsigned long lastLcdSwitch = 0;

const unsigned long lcdInterval = 3000;
int lcdPage = 0;

const int totalLcdPages = 6;

int LcdReset = -1;

//Run Oven

bool OvenMenu = false;
bool OvenState = false;
bool OvenRunning = false;
unsigned long OvnPup = 0;

const unsigned long OvnPuplnv = 2000;

#pragma endregion

#pragma region SpreadSheet

//Google SpreadSheet

#define PROJECT _ID "##*#x*%kskn

#define CLIENT EMAIL " stk ssstnn

const char PRIVATE KEY[] PROGMEM = "-----BEGIN PRIVATE KEY-----
\nMIIEvgIBADANBgkqhkiGO9wWOBAQEFAASCBKgwggSkAgEA AoIBAQDIVXxXy1l/g+Ui\nHcNexUKk3
iBtoWrXXvrk3 AQBk6sCpsXxgWndtVrOWRTNudgUL3Fslg812dMO19Nb\n+oax6g9UR0/J2f1pLyfDwyOpc
P2SpvM427EVEXy6z0kFQrzGuWH2QgOicEiqc3 YN\nWBKXZwbbgV3pSkSABDhGy/+HLXQvgFRuY7C
10zCKd90/PwqraAy2cAlfiKEzfpVz\n4 AQH+OXi0Zen9HE/GrUIVSNGuZhLzH9ibJXBN1j0rTUVMg317kl
gGjXUUOtHVQQy\nD6 Vy{tSxkff/ndmk2-+xDD7/y8cKymlQ21kPdAc2zI XJ2fjRxKeZZ0QCW-+MA2Hutm\nc
FkOrSnhAgMBAAECggEAD7DwwXYLJ4bf/YdWol6Uf9Y17FOGwWIEpw/vCIhRSjIF6\nL4XDXKonshUf7
VqO9wSZqLcUtMOTTg5E1c6B+vgw5SXoRunteDiufSBANzBLXUZ4\ng6 D+fMy 1bCJk1IwQ1rJWSk8700
MGVHPyysNw/t8g/ZGv/1diRqBjSa7]X0eklzVu\nBc/DF33XLcen0DrVF+XDRggs+z6drwE+9HosWglLgue
q8qthaaQe60GqxhihAuth\ny93LstZb4dVWtHYtzLU3QdtSsYOvNBeV{Wrozd70NVY Qob/a3dJU3tapwZ0pjz
KUO\nEo5e++mJTfuZTeeefdJdISgThxCov29gXt5SFILhTIQKBgQDSQ6P5VOjG0gfmD1Ug\nd/3HnJWNw4
3YUjZ4JrZxEaUBB2aSYnTY1lwxjmj/3T+eDmOVjCCernLOIVWcrJtTX \ntiWiunVpGoYg/qls6 1 edbzgFBr1 X
QnH59dXHnuCDNrGn6BeLtZe6agS6dpm7igpN\nU+OmxCLVmgWzyDsHZm/3TWCSBQKBgQDrh/ix10G
1fMvZV0C8fcPdPGfi8/cdrmnha\njoASWZh0QgES5tYyIPXLSDV5Z1frcgVXCn/2paRoo+5JrbftuNSudYqKTM
ILRyC8B\nAQIAF552b9wazAW2M/DJ6poxZPwPwGPsONz+Zw9obxNGIUEdznHrhGOgTwyz2 PPC\nOfD
H1aZjLQKBgDBdO3epTfEl13qABxhhr9AHRc1X4DHU4dS2TjfqlIXulaxZhipw\nRGs{BsJJsrYJ+JgagP{/V
YPk6jupMSsZoHvOifF2wAeudHCuyTU22zu+bwZ7Ufoa\nBPzSiuVqul XE5qyo0820sJna3hGSrJxgR6t30uH
2RgQGIHBbL3fU0KI96xA0oGBAMio\n702P6cFO8vT VayerFeUOA2XNZ2j4LTOpTI9Ty ZiyawzZaULiSYx/
KzTqInEeFwxa\n9ecQzeLAgXvZFW5PHdq2H7+6gplrLPBOBVpCxRQuNJz32J3kHmS5H2tneKQjaZcbo\no
wS5yiyPODb4Chpl4OoHmLnpgHmMSSIUmRx1rY4Ip5SAoGBAIJMXNNSFcJfLceYnPUa\nz/Kg128HzTcPx/9F
7KDyMOU8vDh32x/NdrWfB8QvNIbj+b9TDDwb0t431gQVey6K\ncKqv7jKZQS+Cwl6dYD4HgISNNK4E
+]CVZven8Bwu69JwgZ9ZPY3TPwBkD8e92HbE\natoWT3Y10WQO1CgQbm85A9Ins\n-----END
PRIVATE KEY-----\n";

const char spreadsheetld Battery[] ="1bFpMzBMYbp22CxiOgPL 61IPWc3sAsvJRLOI1IhjOdA";
const char spreadsheetld Oven[] = "1NHFF7c¢SrDvKOj7Pulk3y_ ySFXngMCFbdraTplyGHH7Y";



171

bool SheetStat = false;
int interval = 300000;
unsigned long tmnw = 0;
int ReadInterval = 200;
unsigned long Rdtm = 0;
int Writelnterval = 500;
unsigned long Wrtm = 0;
int Reconnect Interval = 500;
unsigned long Retm = 0;
//600000 = 10 menit
#pragma endregion
#pragma region Prototype
void Gsheet Boot();
void Gsheet Battery();
void Gsheet Oven();
void Thermo_Battery();
void Thermo_Oven();
void wifi();

void Receive();

void Transmit();

void INA219();

void Rumus();

void Keypad();

void Interface();

void SerialMonitor();

#pragma endregion

void setup() {
Serial.begin(115200);
Serial2.begin(9600, SERIAL 8N1, RXD2, TXD2);
Serial2.setTimeout(20);

pinMode(LED_BUILTIN, OUTPUT);

Wire.begin();



if (keyPad.begin() == false)
{

Serial.println("\nERROR: cannot communicate to keypad.\nPlease reboot.\n");

while (1);
}

keyPad.loadKeyMap(keymap);
delay(500);

led.init();

led.backlight();
led.setCursor(0,0);
led.print(""Sand Battery");
led.setCursor(0,1);
lcd.print("Dryer");
lcd.setCursor(0,3);
led.print("0=Skip D=Restart");
delay(500);

WiFi.begin(ssid, password);

Serial.print("starting..");

while (WiFi.status() = WL_CONNECTED && WifiStat == false) {

ch = keyPad.getChar();

if(millis()-Wtm >= Wwtm){
Serial.print(".");
led.setCursor(0, 2);
led.print("Wifi..");
Wtm = millis();

}

if(ch =="3"){
WifiStat = true;

}
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else if(ch ="1"){
led.clear();
led.setCursor(0,0);
led.print("Restarting...");
delay(500);
ESP.restart();
}
delay(50);
H
Serial.println("\nWiFi connected!");
Serial.print("IP: ");

Serial.println(WiFi.localIP());

//if (! ina219.begin()) {

/I Serial.println("Failed to find INA219 chip");
/I 1cd.clear();

/I lcd.setCursor(0,0);

/I led.print("Failed to find ");

/I led.setCursor(0,1);

/I lcd.print("INA219 chip");

/I while (1) { delay(10); }

'}

configTime(7 * 3600,0 , ntpServer);

//spread Sheet
if(WiFi.status() == WL_CONNECTED)Gsheet Boot();
Ied.clear();

H
void loop() {

wifi();
Receive();

Interface();
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//Read sens

if(millis() - Rdtm >= ReadlInterval ){
Thermo_Battery();

Thermo_Oven();

INA219();

//SerialMonitor();

Rdtm = millis();

}

//Gsheet Upload

if(WiFi.status() == WL_CONNECTED && millis() - tmnw >= interval){
Rumus();
Gsheet_Battery();
if(OvenState) Gsheet Oven();

tmnw = millis();

//Tx to Arduino
if(millis() - Wrtm >= Writelnterval ){
Transmit();
Wrtm = millis();
}
}

#pragma region Void
void Gsheet Boot(){
GSheet.printf("ESP Google Sheet Client v%s\n\n", ESP. GOOGLE SHEET CLIENT VERSION);
GSheet.setPrerefreshSeconds(10 * 60);

GSheet.begin(CLIENT EMAIL, PROJECT _ID, PRIVATE_KEY);

while (!GSheet.ready() && SheetStat == false) {
ch = keyPad.getChar();
if(millis()-Wtm >= Wwtm){

Serial.print(".");



led.setCursor(0, 2);

led.print("GSheet..");

Wtm = millis();}
if(ch =="3"){
SheetStat = true;

b

else if(ch =="1"){
Ied.clear();
Ied.setCursor(0,0);
led.print("Restarting...");
delay(2000);
ESP.restart();

}

delay(50);

}

Serial.println("\nToken ready!");

FirebaseJson responsel;

Serial.println("\nUpdate spreadsheet values...");

Serial.println(" ");
FirebaseJson valueRangel;
valueRangel.add("majorDimension", "ROWS");
valueRangel .set("values/[0]/[0]", "Jam"); // row 1/ column 1
valueRangel .set("values/[0]/[1]", "Suhu 1"); // row 2/ column 1
valueRangel .set("values/[0]/[2]", "Suhu 2");
valueRangel .set("values/[0]/[3]", "Suhu rerata");
valueRangel .set("values/[0]/[4]", "Delta T");
valueRangel .set("values/[0]/[5]", "Tegangan");
valueRangel .set("values/[0]/[6]", "Arus");
valueRangel .set("values/[0]/[7]", "Daya");
valueRangel .set("values/[0]/[8]", "Radiasi");
valueRangel .set("values/[0]/[9]", "V INA");
valueRangel .set("values/[0]/[10]", "A INA");
valueRangel.set("values/[0]/[11]", "P INA");

valueRangel.set("values/[0]/[12]", "Suhu DHT");
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valueRangel .set("values/[0]/[13]", "Kelembapan ");

bool success] = GSheet.values.append(&responsel /* returned response */, spreadsheetld Battery /*
spreadsheet Id to update */, "Sheet1!A1" /* range to update */, &valueRangel /* data to update */);

if (successl) {
Serial.println("Upload Battery berhasil!");
responsel .toString(Serial, true);

} else {
Serial.println("Upload Battery Gagal!");

Serial.println(GSheet.errorReason());

}

FirebaseJson response2;

Serial.println("\nUpdate spreadsheet values...");

Serial.println(" "),

FirebaseJson valueRange?2;
valueRange2.add("majorDimension", "ROWS");
valueRange2.set("values/[0]/[0]", "Jam"); // row 1/ column 1
valueRange2.set("values/[0]/[1]", "Suhu 1"); // row 2/ column 1
valueRange2.set("values/[0]/[2]", "Suhu 2");
valueRange2.set("values/[0]/[3]", "Suhu 3");
valueRange2.set("values/[0]/[4]", "Suhu Rerata");
valueRange2.set("values/[0]/[5]", "Delta T");
valueRange2.set("values/[0]/[6]", "Suhu DHT");
valueRange2.set("values/[0]/[7]", "Kelembapan");

//valueRange2.set("values/[0]/[6]", "Daya");

bool success2 = GSheet.values.append(&response? /* returned response */, spreadsheetld Oven /*
spreadsheet Id to update */, "Sheet1!A1" /* range to update */, &valueRange2 /* data to update */);

if (success2) {
Serial.println("Upload Oven berhasil!");
response2.toString(Serial, true);

} else {

Serial.println("Upload Oven Gagal!");



Serial.println(GSheet.errorReason());

}

delay(2000);

Thermo_Battery();
Thermo_Oven();
INA219();
Receive();
Rumus();
Gsheet_Battery();
Gsheet_Oven();
}
void Gsheet Battery(){
waktuStr = getFormatted Time();

Serial.println("Uploading ke Battery!");

FirebaseJson responsel;

Serial.println("\nUpdate spreadsheet values...");

Serial.println(" ");
FirebaseJson valueRangel;
valueRangel.add("majorDimension", "ROWS");
valueRangel .set("values/[0]/[0]", waktuStr); // row 1/ column 1
valueRangel .set("values/[0]/[1]", C1); // row 2/ column 1
valueRangel .set("values/[0]/[2]", C2);
valueRangel .set("values/[0]/[3]", Avg_Bat);
valueRangel .set("values/[0]/[4]", Delta_Bat);
valueRangel .set("values/[0]/[5]", voltage);
valueRangel .set("values/[0]/[6]", current);
valueRangel .set("values/[0]/[7]", (voltage*current));
valueRangel .set("values/[0]/[8]", Solar Radiation);
valueRangel .set("values/[0]/[9]", BusVoltage);
valueRangel .set("values/[0]/[10]", Current mA);
valueRangel .set("values/[0]/[11]", Dayalna);

valueRangel.set("values/[0]/[12]", Suhu DHT Battery);
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valueRangel .set("values/[0]/[13]", Kelembapan DHT Battery);

bool success] = GSheet.values.append(&responsel /* returned response */, spreadsheetld Battery /*
spreadsheet Id to update */, "Sheet1!A1" /* range to update */, &valueRangel /* data to update */);

if (successl) {
Serial.println("Upload Battery berhasil!");
responsel .toString(Serial, true);
} else {
Serial.println("Upload Battery Gagal!");
Serial.println(GSheet.errorReason());
3
void Gsheet_Oven(){
waktuStr = getFormattedTime();

Serial.println("Uploading ke Oven!");

FirebaseJson response2;
Serial.println("\nUpdate spreadsheet values...");

Serial.printIn(" ");

FirebaseJson valueRange?2;
valueRange2.add("majorDimension", "ROWS");
valueRange2.set("values/[0]/[0]", waktuStr); // row 1/ column 1
valueRange2.set("values/[0]/[1]", C3); // row 2/ column 1
valueRange2.set("values/[0]/[2]", C4);
valueRange2.set("values/[0]/[3]", C5);
valueRange2.set("values/[0]/[4]", Avg_Ov);
valueRange2.set("values/[0]/[5]", Delta_Ov);
valueRange2.set("values/[0]/[6]", Suhu DHT Oven);
valueRange2.set("values/[0]/[7]", Kelembapan DHT Oven);

//valueRange2.set("values/[0]/[6]", "Daya");

bool success2 = GSheet.values.append(&response2 /* returned response */, spreadsheetld Oven /*
spreadsheet Id to update */, "Sheet1!A1" /* range to update */, &valueRange2 /* data to update */);

if (success2) {



Serial.println("Upload Oven berhasil!");
response2.toString(Serial, true);
} else {
Serial.println("Upload Oven Gagal!");
Serial.println(GSheet.errorReason());
3
void Thermo Battery(){
C1 = thermocouple5.readCelsius();
C2 = thermocouple4.readCelsius();
Avg Bat = ((C1+C2)/2);
}
void Thermo Oven(){
C3 = thermocouple3.readCelsius();
C4 = thermocouple2.readCelsius();
C5 = thermocouplel.readCelsius();
Avg_Ov = ((C3+C4+C5)/3);
}
void wifi(){
rssi = WiFi.RSSI();

if(WiFi.status() == WL_CONNECTED && !terhubung ){

configTime(7 * 3600,0 , ntpServer);
Serial.println("Connected!");

wipistat ='0";

digital Write(2, HIGH);

terhubung = HIGH;

}

if(WiFi.status() |= WL_CONNECTED){
if(millis() - Retm > Reconnect_Interval){
Serial.println(".");
wipistat = 'X'";

WiFi.disconnect();
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WiFi.begin(ssid, password);
digital Write(2, LOW);
terhubung = LOW;
Retm = millis();
1
}

void Receive(){
if (Serial2.available()) {
digital Write(LED BUILTIN, HIGH);
String data = Serial2.readStringUntil("\n");

data.trim();

int ¢l = data.indexOf{('/");

int ¢2 = data.indexOf('/', c1 + 1);
int ¢3 = data.indexOf('/', c2 + 1);
int ¢4 = data.indexOf('/', ¢3 + 1);

int ¢5 = data.indexOf('/", ¢4 + 1);

if(cl1>0&&c2>cl && c3>c2 && c4>c3 && c5>c4) {
voltage = data.substring(0, c1).toFloat();
current = data.substring(c1 + 1, c2).toFloat();
Kelembapan DHT Oven = data.substring(c2 + 1, ¢3).toFloat();
Suhu DHT Oven = data.substring(c3 + 1, c4).toFloat();
Kelembapan DHT Battery = data.substring(c4 + 1, ¢5).toFloat();
Suhu DHT Battery = data.substring(c5 + 1).toFloat();
} else {
Serial.print("Data format tidak valid: " );
Serial.printin(data);
1
else{digitalWrite(LED BUILTIN, LOW);}}
void Transmit(){
//Transmit
Serial2.print(C3);
Serial2.print("/");

Serial2.print(C4);
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Serial2.print("/");
Serial2.print(C5);
Serial2.print("/");
Serial2.println(OvenState);
H
void INA219(){
// BusVoltage = ina219.getBusVoltage V();
// Current_mA = ina219.getCurrent_mA()/1000;
// Dayalna = (ina219.getPower_mW()/1000);
}
void Rumus(){
//Battery
if(FirstDataBat) {
DeltaOldBat = Avg_Bat;
FirstDataBat = false;

}

else{

Delta_Bat = ((Avg_Bat - DeltaOldBat)/(interval/60000));

H
DeltaOldBat = Avg_Bat;

//Oven
if(FirstDataOv){
DeltaOldOv = Avg_Ov;
FirstDataOv = false;
b
else{
Delta_Ov = ((Avg_Ov - DeltaOldOv)/(interval/60000));

}
DeltaOldOv = Avg_Ov;

//Radiasi Matahari
Solar_Radiation = (Dayalna/0.061425)*17.46;
H

void Interface(){
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char Nch = keyPad.getChar();

if(Nch !=Och) {
if(Nch !="N' && Nch !="F') { ch = Nch; }
else { Keyin = false; ch ="N'; }
Och = Nch;
}else {
ch="N";

}

if(ch I="N") {
Serial.print("Key Pressed : ");
Serial.println(ch);

}

if(layar != zzz){

static unsigned long Moment = 0;

if(millis()-Moment>=500){
Moment = millis();
Serial.print("layar : ");
Serial.println(layar);
Serial.print("Bool : ");
Serial.print(OvenMenu);
Serial.print("/");
Serial.print(OvenState);
Serial.print("/");

Serial.println(OvenRunning);

if(ch =="3' && !OvenMenu) { layar = Home; }
else if(ch =="3' && OvenMenu) { layar = LastLayar; }
else if(ch =="*') { layar = Changing; }

else if(ch =='D'") { layar = Suhu_Battery; }



else if(ch ="#") { layar = Suhu_Oven; }

else if(ch =="0") { layar=DHT21_ OVEN; }

else if(ch =="C'") { layar=DHT21 BATTERYj; }

else if(ch =="9") { layar = Panel Utama; }

else if(ch =="8') { layar = Radiasi; }

else if(ch =="7"' && !OvenMenu && !OvenState) { LastLayar = layar; layar = Oven_Run; }
else if(ch =="7' && !OvenMenu && OvenState) { LastLayar = layar; layar = Oven_Stop; }
else if(ch =="1") { layar = Restart; }

else if(ch =="A' && layar !=zzz) { LastLayar = layar; layar = zzz;}

else if(ch =="A' && layar == zzz) { layar = LastLayar; }

else if(ch == "2"){LastLayar = layar; layar = LCD_Restart;}

if(layar == Oven_Run || layar == Oven_Stop) { OvenMenu = true; }

else { OvenMenu = false; }

if(OvenRunning && OvenMenu && ch =='4") { layar = Oven_Running; OvnPup = millis();}

if(!OvenRunning && OvenMenu && ch =='4") { layar = Oven_Stopping; OvnPup = millis();}

if(layar == Oven_Running) {OvenState = true;}

else if(layar == Oven_Stopping){OvenState = false;}

if((layar == Oven_Running || layar == Oven_Stopping) && millis() - OvnPup >= OvnPuplnv) {

layar = LastLayar;

}

static unsigned long lastLcdDraw = 0;
if(millis() - lastLcdDraw >= 250 || layar != LcdReset) {

lastLcdDraw = millis();

if(layar != LcdReset) { led.clear(); }
if(layar == zzz) { lcd.noBacklight(); }
else if(layar = zzz) { lcd.backlight(); }

switch(layar) {

case Home:
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led.setCursor(0,0); led.print("Home");
Ied.setCursor(19,0); led.print(wipistat);
Ied.setCursor(0, 1); led.print("Pilih Menu");
led.setCursor(0, 2); led.print("Melalui Keypad! ");

break;

case Changing:
#pragma region changing
if (millis() - lastLedSwitch >= IcdInterval || layar != LcdReset) {
lastLedSwitch = millis();

led.clear();

switch (IcdPage) {
case 0:
led.setCursor(0,0); led.print("Battery"); led.setCursor(19,0); lcd.print(wipistat);
led.setCursor(0, 1); led.print("Suhu 1: "); led.print(C1); led.print(" C");
led.setCursor(0, 2); led.print("Suhu 2: "); led.print(C2); led.print(" C");
break;
case 1:
led.setCursor(0,0); led.print("Oven"); led.setCursor(19,0); led.print(wipistat);
if(OvenState) {
led.setCursor(0, 1); led.print("Suhu 1: "); led.print(C3); led.print(" C");
led.setCursor(0, 2); led.print("Suhu 2: "); led.print(C4); led.print(" C");
Ied.setCursor(0, 3); led.print("Suhu 3: "); led.print(C5); led.print(" C");
telse{lcd.setCursor(0, 1); led.print("Oven isn't Running!");}
break;
case 2:
led.setCursor(0, 0); led.print("DHT21_OVEN "); lcd.setCursor(19,0); lcd.print(wipistat);
if(OvenState) {
led.setCursor(0, 1); led.print("Suhu DHT : "); led.print(Suhu_ DHT Oven);
led.setCursor(0, 2); led.print("Humid DHT : "); lcd.print(Kelembapan DHT Oven);
telse{lcd.setCursor(0, 1); led.print("Oven isn't Running!");}
break;
case 3:

lcd.setCursor(0, 0); led.print("DHT21 BATTERY "); lcd.setCursor(19,0); lcd.print(wipistat);
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led.setCursor(0, 1); led.print("Suhu DHT : "); led.print(Suhu_ DHT Battery);
led.setCursor(0, 2); led.print("Humid DHT : "); lcd.print(Kelembapan DHT Battery);
break;
case 4:
led.setCursor(0, 0); lcd.print("Panel Utama"); lcd.setCursor(19,0); led.print(wipistat);
led.setCursor(0, 1); led.print("Volt : "); led.print(voltage); led.print(" V ");
led.setCursor(0, 2); led.print("Current : "); lcd.print(current); led.print(" A ");
led.setCursor(0, 2); led.print("Power : "); led.print(current); led.print(" w ");
break;
case 5:

led.setCursor(0, 0); lcd.print("Radiasi"); led.setCursor(19,0); led.print(wipistat);
led.setCursor(0,1); led.print("Daya : "); lcd.print(Dayalna); led.print(" W ");
led.setCursor(0,2); led.print(BusVoltage); led.print("V|"); led.print(Current_ mA); led.print("A ");
led.setCursor(0,3); led.print("P/A : "); led.print(Solar_Radiation); led.print(" W/m”2");
break;

H

lcdPaget+;

if (lcdPage >= totalLcdPages) { lcdPage =0; }

}
#pragma endregion

break;

case Suhu_Battery:
led.setCursor(0,0); led.print("Battery"); led.setCursor(19,0); led.print(wipistat);
led.setCursor(0, 1); led.print("Suhu 1: "); led.print(C1); led.print(" C");
led.setCursor(0, 2); led.print("Suhu 2: "); led.print(C2); led.print(" C");

break;

case Suhu_Oven:
led.setCursor(0,0); led.print("Oven"); led.setCursor(19,0); led.print(wipistat);
if(OvenState) {
led.setCursor(0, 1); led.print("Suhu 1: "); led.print(C3); led.print(" C");
led.setCursor(0, 2); led.print("Suhu 2: "); led.print(C4); led.print(" C");
Ied.setCursor(0, 3); led.print("Suhu 3: "); led.print(C5); led.print(" C");
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telse{lcd.setCursor(0, 1); led.print("Oven isn't Running!");}

break;

case DHT21_OVEN:
led.setCursor(0, 0); led.print("DHT21_OVEN "); lcd.setCursor(19,0); led.print(wipistat);
if(OvenState) {
led.setCursor(0, 1); led.print("Suhu DHT : "); led.print(Suhu_DHT Oven);
led.setCursor(0, 2); led.print("Humid DHT : "); lcd.print(Kelembapan DHT Oven);
telse{lcd.setCursor(0, 1); lcd.print("Oven isn't Running!");}
break;

case DHT21 BATTERY:
Ied.setCursor(0, 0); led.print("DHT21 _BATTERY "); lcd.setCursor(19,0); lcd.print(wipistat);
led.setCursor(0, 1); led.print("Suhu DHT : "); lcd.print(Suhu_DHT _Battery);
led.setCursor(0, 2); led.print("Humid DHT : "); led.print(Kelembapan DHT Battery);

break;

case Panel Utama:
led.setCursor(0, 0); led.print("Panel Utama"); lcd.setCursor(19,0); led.print(wipistat);
led.setCursor(0, 1); led.print("Volt : "); led.print(voltage); led.print(" V ");
led.setCursor(0, 2); lcd.print("Current : "); led.print(current); led.print(" A ");

break;

case Radiasi:
led.setCursor(0, 0); lcd.print("Radiasi"); lcd.setCursor(19,0); lcd.print(wipistat);
led.setCursor(0,1); led.print("Daya : "); led.print(Dayalna); led.print(" W ");
led.setCursor(0,2); led.print(BusVoltage); led.print("V|"); led.print(Current mA); led.print("A ");
led.setCursor(0,3); led.print("P/A : "); led.print(Solar_Radiation); lcd.print(" W/m”2");

break;

case Oven_Run:
Ied.setCursor(0,0); led.print("Run Oven?");
led.setCursor(0,1); led.print("C to Run");
led.setCursor(0,2); led.print("0 Back™);

OvenRunning = true;



187

break;

case Oven_Stop:
led.setCursor(0,0); led.print("Stop Oven?");
led.setCursor(0,1); led.print("C to Stop");
led.setCursor(0,2); led.print("0 Back™);
OvenRunning = false;

break;

case Oven_Running:
led.setCursor(0,0); led.print("Oven is Running!");

break;

case Oven_Stopping:
led.setCursor(0,0); led.print("Oven Stop Running!");

break;

case Restart:
led.setCursor(0,0); led.print("Restarting..");
delay(1000);
ESP.restart();

break;

case LCD_Restart:
led.init();
lcd.backlight();
led.clear();
layar = LastLayar;
break;

case zzz:

break;

}
LcdReset = layar;

}
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b
void SerialMonitor() {

Serial.print("Suhu Battery =");
Serial.print(C1);
Serial.print("/");
Serial.print(C2);
Serial.print("/ Avg =");
Serial.println(Avg_Bat);
Serial.print("Suhu Oven =");
Serial.print(C3);
Serial.print("/");
Serial.print(C4);
Serial.print("/");
Serial.print(C5);
Serial.print("/ Avg =");
Serial.println(Avg_Ov);
Serial.print("From Arduino // Voltage: ");
Serial.print(voltage, 2);
Serial.print(" V | Current: ");
Serial.print(current, 2);
Serial.print(" A | Humid : ");
Serial.print(Kelembapan DHT Oven);
Serial.print(" | Suhu DHT : ");
Serial.print(Suhu_DHT Oven);
Serial.println(" C");
Serial.print("RSSI : ");

Serial.println(rssi);

#pragma endregion

#pragma endregion



Lampiran 1. 2 Program Arduino nano

#include <Arduino.h>
#include <ACS712.h>
#include <DHT.h>

#include <SoftwareSerial.h>

#pragma region Declaration

#define Vin AQ

#define BDC 5
#define BAC 6
#define RX 8
#define TX 7

#define ACS_Pin Al
ACS712 ACS(ACS_Pin, 5.0, 1023, 100);

SoftwareSerial Serial2(RX, TX);

#define DHTPIN1 A2
#define DHTPIN2 A3
#define DHTTYPE DHT21

DHT dht(DHTPIN1, DHTTYPE);
DHT dht1(DHTPIN2, DHTTYPE);
//[UART

float C1 =0;

float C2 = 0;

float C3 =0;

//Read Sens
int Writelnterval = 500;

unsigned long Wrtm = 0;
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int ReadInterval = 200;

unsigned long Rdtm = 0;

//Read avg Voltage

int Voltage Interval = 2;
unsigned long Vitm = 0;
long voltTotal = 0;

int voltSampleCount = 0;

const int VoltSamples = 100; //

//Read avg Current

int Current_Interval = 1;
unsigned long Cltm = 0;
long CurrentTotal = 0;

int CurrentSampleCount = 0;

const int CurrentSamples = 200; //

float mA = 0;
float h =0;
floatt=0;

float h1 = 0;
float t1 =0,

float avgAdc = 0;
double Vp =0;
double Vreal = 0;

//Kontrol

float SetPoint = 45;

float Hysteresis = 2;

int Controllnterval = 500;
unsigned long Cttm = 0;
bool BlowerAC = false;
float HighHyst;

float LowHyst;

int OvenSerial = 0;



bool OvenState = 0;

//BLOWER

unsigned long Idop = 60000; // 1 menit = 60000
float TimerIdop = 3600000; //1 jam = 3600000

unsigned long LagiAktip = 0;
unsigned long LagiAktipJugo = 0;
bool BoolBombong = true;

bool Pakum = false;

#pragma endregion
#pragma region prototype
void Read_DHT();
void Read_Current();
void Read_Voltage();
void Transmit();
void Receive();

void Blower DC();
void Blower AC();
void Vakum();

void Serialprint();

#pragma endregion

void setup() {
Serial.begin(9600);
Serial2.begin(9600);
pinMode(Vin, INPUT);
pinMode(LED_BUILTIN, OUTPUT);
pinMode(BAC, OUTPUT);
pinMode(BDC, OUTPUT);
digitalWrite(BDC, LOW);
digitalWrite(BAC, LOW);

Serial.println("Mulai");

ACS.setMidPoint(510);
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dht.begin();
dhtl.begin();

HighHyst = SetPoint + Hysteresis;

LowHyst = SetPoint - Hysteresis;

digitalWrite(BDC, LOW);
digitalWrite(BAC, LOW);
b
void loop() {
Read_Voltage();
Read_Current();
Receive();
Blower AC();
Blower DC();

//Oven Debug

static unsigned long opentest = 0;

if(millis()-opentest>=1000){
opentest = millis();
Serial.print("Oven Serial : ");
Serial.println(OvenSerial);
Serial.print("Oven State: ");
Serial.println(OvenState);
Serial.print("BAC: ");
Serial.printin(BAC);
Serial.print("BDC: ");

Serial.println(BDC);

if(millis() - Rdtm >= ReadlInterval){

//Serial.println("Read Sensor");
Read DHT();
//Serialprint();

Rdtm = millis();
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if(millis() - Wrtm >= Writelnterval){
//Serial.println("Write to Esp");
Transmit();
Wrtm = millis();
}
}

#pragma region Void
void Read DHT(){
h = dht.readHumidity();
t = dht.readTemperature();
h1 = dhtl.readHumidity();
t1 = dhtl.readTemperature();
// Serial.println(mA);
}
void Read_Current(){
if (millis() - Cltm >= Current_Interval) {
CurrentTotal += ACS.mA_DC();
CurrentSampleCount++;

Cltm = millis();

if (CurrentSampleCount >= CurrentSamples) {
mA = ((CurrentTotal / (float)CurrentSamples)/1000)*0.975;
//Serial.println("Current jadi");
// reset for the next batch
CurrentTotal = 0;
CurrentSampleCount = 0;
1
H
void Read Voltage(){
if (millis() - VItm >= Voltage Interval) {
voltTotal += analogRead(Vin);

voltSampleCount++;
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Vitm = millis();

if (voltSampleCount >= VoltSamples) {
avgAdc = voltTotal / (float) VoltSamples;
Vp = (avgAdc * 4.98) / 1024.0;
Vreal = Vp / 0.0484;

// reset for the next batch
voltTotal = 0;
voltSampleCount = 0;
1
void Transmit(){
// Serial.print("Vp/Vreal/I : ");
// Serial.print(Vp);
// Serial.print("/");
Serial2.print(Vreal);
Serial2.print("/");
Serial2.print(mA);
Serial2.print("/");
Serial2.print(h);
Serial2.print("/");
Serial2.print(t);
Serial2.print("/");
Serial2.print(hl);
Serial2.print("/");
Serial2.println(tl);
}
void Receive(){
if (Serial2.available()) {
digitalWrite(LED BUILTIN, HIGH);
Serial.println("Mashoookk");
String data = Serial2.readStringUntil("\n");

data.trim();

int ¢l = data.indexOf{('/");

194



195

int c2 = data.indexOf('/", c1 + 1);

int ¢3 = data.indexOf('/', c2 + 1);

if (c1>0&&c2>cl && c3>c2) {

Serial.println("Jadeee");

C1 = data.substring(0, c1).toFloat();
C2 = data.substring(cl + 1, c¢2).toFloat();
C3 = data.substring(c2 + 1, c3).toFloat();

OvenSerial = data.substring(c3 + 1).toInt();
// Serial.print(C1);
// Serial.print("/");
// Serial.print(C2);
// Serial.print("/");
// Serial.print(C3);

I
else{digitalWrite(LED_BUILTIN, LOW);}

if(OvenSerial == 0) {OvenState = false;}
else{OvenState = true;}

H
void Blower DC(){

}
void Blower AC(){

static bool Weuhuu = false;
static unsigned long Wuh = 0;
static bool bebek = false;

static bool wasOvenState = false;

if(!wasOvenState && OvenState){
Wuh = millis();

}

else if(!OvenState) {

Weuhuu = false;

}
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wasOvenState = OvenState;

if(OvenState && millis()-Wuh>=5000){

Weuhuu = true;

}

if (Weuhuu && t < LowHyst) {
bebek = true;

b

else if (Weuhuu && t >= HighHyst) {
bebek = false;

}

if(!Weuhuu) {bebek = false;}

digital Write(BAC, bebek ? HIGH : LOW);
digital Write(BDC, bebek ? HIGH : LOW);

H
void Vakum(){
if(BoolBombong && millis()- LagiAktip >= Timerldop){
BoolBombong = false;
Pakum = true;
LagiAktip = millis();
LagiAktipJugo = millis();
}
if('BoolBombong && millis()-LagiAktipJugo >= Idop){
Pakum = false;
BoolBombong = true;

}

digitalWrite(BAC, Pakum ? HIGH : LOW);
// if(millis() - Cttm >= ControlInterval){

/I if('BlowerAC && C2 > HighHyst){



// BlowerAC = true;

/.

/I else if (BlowerAC && C2 <= LowHyst){
// BlowerAC = false;

/Iy

// digitalWrite(BAC, BlowerAC ? HIGH : LOW);

/I Cttm = millis();
/II'}

}

void Serialprint(){
Serial.print("Arus/Tegangan : ");
Serial.print(mA);
Serial.print("/");
Serial.print(analogRead(A1));
Serial.print("/");
Serial.print(Vreal);
Serial.print("/");
Serial.println(Vp);
Serial.print("DHT : ");
Serial.print(t);
Serial.print("/");
Serial.print(h);
Serial.print("/");
Serial.print(t1);
Serial.print("/");
Serial.println(h1);

}

#pragma endregion
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Lampiran 1. 3 Skematik PCB
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Lampiran 1. 4 Desain Layout PCB
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Lampiran 1. 6 Datasheet Arduino Nano

(0.0 Arduinos Nano

User Manual
SKU: AD0D00S

PURERN o o Tl R R T
A AAEREN

Description

Arduino® Nano is an intelligent development board designed for building faster prototypes with the smallest
dimension. Arduino Nano being the oldest member of the Nano family, provides enough interfaces for your
breadboard-friendly applications. At the heart of the board is ATmega328 microcontroller clocked at a frequency
of 16 MHz featuring more or Jess the same functionalities as the Arduino® Duemilanove. The board offers 20 digital
input/output pins, 8 analog pins, and a mini-USB port.

Target Areas

Maker, Security, Environmental, Robotics and Control Systems

1726 Arduino® Nano Modified: 22/09/2026
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Arduinos= Nano

Features

= ATmega328 Microcontroller

High-performance low-poswer E-bit processor
Achieve up to 16 MIPS for 16 MHz clock frequency
32 kB of which 2 KB used by bootloader

2 kB internal SRAM

1 kB EEPROM

32 x 8 General Purpose Working Registers

Real Time Counter with Separate Oscillator

Six PWM Channels

Programmahble Serial USART

Master/Slave SPI Serial Interface

Power

Mini-B USE connection
7-15V unregulated external power supply (pin 30)
5V regulated external power supply {pin 27

u Sleep Modes

o

Idle

ADC Moise Reduction
Fowver-save
Fowver-down

Standby

Extended Standby

20 Digital
8 Analog
& PWM Quitput

Ardunod Mano Miadified: 220002026



Arduinos Nano

2 Ratings

2.1 Recommended Operating Conditions

Conservative thermal limits for the whole board:

2.2 Power Consumption

USE WCC

Input supply from US8

ViN

Input from YVIM pad

3 Functional Overview

3.1 Block Diagram

Modified: 220902026
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(©.0] Arduinos Nano

VIN +5v

LM1117IMPX-5.0

ATHEGA328P

Y1 16MHz
VusBe
Nano
. Power I microcontroller
B weo B oata Communication
I 1nternal Parts . Connectors
Block Diagram of Arduino Nano

7126 Arduino® Nano Modified: 22/09/2026
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(©0] Arduinos Nano

5 Connector Pinouts

ARDUINO
NANO

&

T e T T e
«m So e
st aTmET»

' E AR ERR TR RN ]

CAsclsl LTI OO [ o ot ]
gl tocie ] TN QRO T
RPN A T T
[ _sce MU _neser [ IEED
- L [ oeinx 1 soe ]

: Lovae Tsor ]

sl
ll LED |23-couse

Lo ouiiri e

W croend B teternsl pin ) Digital pin ) Microcontroller’s Port

W roner W svo pin |7 Analeg Pinm
W e || Other Pin 1 Default
Power Tree of Arduwino Nano

10/26 Arduno® Nano Modified: 22/03/2026
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Arduinos Mano

5.1 Analeg
Pin Type Description
1 33 Power SV USH Power
2 Al Analog Analog input 0 /GRIO
3 Al Analog Analog input 1 /GPIO
a AL Analog Analog input 2 /GRIO
El A3 Analog Analog input 3 /GPIO
] Ad Analog Analog input 4 /GPIO
7 AL Analog Analog input 5 /GRIO
a AR Analog Analog input & /GPIO
9 AT Analog Analog input 7 AGRIO
10 =5V Power +5V Power Rail
11 Reset Reset Reset
12 GND Power Ground
12 viMN Fower Voltage Input
5.2 Digital
Pin Function Type Description
1 D14Tx1 Digital Digital Input 1 /GPIC
2 DOvRX0 Digital Digital Input 0 /GPIO
3 D2 Digital Digital Input 2 /GPIC
4 03 Digital Digital Input 3 /GPIO
5 D4 Digital Digital Input 4 /GPIC
6 D5 Digital Digital Input 5 /GPIO
T D& Digital Digital Input & /GPIC
a2 o7 Digital Digital Input 7 /GPIO
k] =] Digital Digital Input 8 /GPIC
10 09 Digital Digital Input 9 /GPIO
11 oo Digital Digital Input 10 /&GP0
12 Db11 Digital Digital Input 11 /GPIO
13 Dz Digital Digital Input 12 /GO
14 o3 Digital Digital Input 13 /GPIO
15 Reset Resat Razet
16 GND Power Ground

1M/ Ardunc® Mano Madified: 22082026
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(e 0] Arduinos Mano

5.3 ATmega3Zg

Pin Function Type Description

1 PEO Internal Serial Wire Debug
2 PBE1 Internal Serial Wire Debug
3 PB2 Internal Serial Wire Debug
a PBE3 Internal Serial Wire Debug
El PB4 Internal Serial Wire Debug
] PBES Internal Serial Wire Debug

6 Mechanical Information

ARDUING
MAND
Size

5 L3z
o
— /I’ L0.64
] |
l-.lb-hi-blt.lda
/ =2 = [=a:]
® / a1y -: i i
\“ ® o= ., oo W
-
DIIIIII'IIIIIIII

162

o

;1]

B 0 N

254

2020/11/19

Mechanical simensions of Ardwina Nano

12726 Ardusnc® Mano Maodified: 22003/2026



Lampiran 1. 7 Datasheet ESP32

Key Component
ESP32-WROOM-32
EN

Boot

USB-to-UART Bridge

Micro USB Port

5V Power On LED

1/O

Pin Layout

ESP32-DevKitC

[_ooo LVDET2
[ oo Y3 TOUCHS
[ oo 132K XN TOUCHS.
DAC_1
[ oo T
TOUCHT
TOUCHS
TOUCHS

00/1E/WPU 2 HSP)_SCK-

Description

A module with ESP32 at its core. For more information, see ESP32-WROOM-
32 Datasheet.

Reset button.

Download button. Holding down Boot and then pressing EN initiates
Firmware Download mode for downloading firmware through the serial port.

Single USB-UART bridge chip provides transfer rates of up to 3 Mbps.

USB interface. Power supply for the board as well as the communication
interface between a computer and the ESP32-WROOM-32 module.

Turns on when the USB or an external 5V power supply is connected to the
board. For details see the schematics in Related Documents.

Most of the pins on the ESP module are broken out to the pin headers on the

board. You can program ESP32 to enable multiple functions such as PWM,
ADC, DAC, 12C, 125, SPI, etc.

& ESPRESSIF

GND,
GP1023 VSPILMOSE
GPI022
GPI01
GPI103
GPI021
GND,

GPIO19
GPIO18,
GPI05
GPIO17
GPI016.
GPI04
GP100
GPI02
GPI015

3V3

EN
GPI036,
GP1039
GPI034
GPI035
GPI032
GPI033
GPI025
GPI026
GPI027
GPIO14
GPI012
GND,
GPIO13

GPI09

UOTXD

L oone
-«

D
UORXD [ coneiweu ]
L oo ]

NERNNNERN - &

oot

VSPLSS

QDJE

SDIO __ OB/IEWM

Q0E
ADC2
ADC2
ADC2
ADC2

0
1
2
E]

TOUCHO 00/ Wso
TOUCHL. 8007
TOUCH2. 00/it/weo

(EIEE) MTDO

00/1E/WPU

! CIERD 03 EIED CYTNE ® GPi08 Jo ) I ociwry 8]
[ coriewey BT BN GPIOLL [ ]-. GPiO7 SR I corewry ]
5V0 ¢ B L GIED sek QD |
ESP32 Specs
A 2 PWM Capable Pin
3 ensan C 240M!
32-bit Xtensae dual-c @246MHz > [EEIT® GPIO Input Only
Wi-Fi IEEE 802.11 b 2.4GHz QP GPIO Input and Output [amostane )
Rl e -y " DAC_X " Digital-to-Analog Converter WPU: Weak Pull-up (Internal)
BLuetooth 4.2 BR and BLE DEBUG JTAG for Debugging RTC Power Domain (VDDIP3_RTC)  WPD: Wewk Pull-down (internal)
520 KB SRAM (16 KB for cache) FUASH Extemal Flash Memory (SP1) Ground PU "Vb":‘;ﬂ’ff"""ﬂ"
8 RO CEERE) Ansiog:to Digital Converter  GUID) Powes Ras (3v3 and 5v) N it Enalle (\her Reset)
448 KB ROM $-10-Dig Bis Shased with the Flash Meanon 1D: input Disabled (After Reset)
P . poa : GEIIEIED Touch Sensor Input Channel [ (e sy iremo " OF: Output Enable (Afer Reset)
34 GPIOs, 4x SPI, 3x UART, 2x I2C, @I Other Related Functions T8I e, OD: Output Disabled {After Reset)
2x 128 MT, LED PWM, 1 host SD/eMMC/SDIO, [GE0W Serial for Debug/Programming
s aaie e sa Arduino Related Functions
1 slave SDIO/SPI, TWAle, 12-bit ADC, Ethernet

I Strapping Pin Functions

ESP32-DevKitC Pin Layout (click to enlarge)
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Lampiran 1. 8 Datasheet ACS712

ne
xt - .

ACS712

Fully Integrated, Hall Effect-Based Linear Current Sensor

with 2.1 kVRMS Voltage Isolation and

a Low-Resistance Current Conductor

Features and Benefits

Low-nodss analng signal pass

Dr.ln:'nani‘di':';.ix via e mew FILTER pin

3 = cutprr rise timen S raspomss o tep it correee

S0 Hs et

‘Total ot o 1.6 & T, = 15°C, and 4% 2 —40"C a0 3570
Small footprast, low-profile S00CE padags

1.2 mE2 istemal condactor redsance

11 BV g mnimeam isoletion veizge Soen pims 140 pim 53
20V, single sapphy operasion.

5610 155 m\74 ouwipat sy

Oty wnltags propersens] o AT
Fachory-trimmoed for accuracy
Extramaly stakls mupet offict o
hmlfmmmh\m
Ratinmatric morut fron sopphy wnkage

o= DT et

Package: & pin 50IC |suffix LC)

Description

Ths Allegro® ACE7II provides scomomical and precise
solations for AC ar DT caruntsensieg in industrial autcmotive,
commercial. znd commumications systems. Ths device
package allows for casy implemextztion by the cusiomser
Trpical applications inclade motor costrol, load detection and
‘mazagament, sndiched-mode powss sappliss, 2ud overcamant
Ewalt protection.

Tha device comsist of 2 precks, lov-cffist, limear Hall
sansor circuit with 2 copper condaction path located near the
surfacs of tha die. Applisd carrant fowing threagh this copper
condwuction path gemerates a magnetic feld which s ssased
br the ovegrated Hall IC a=d comverted imto a proporticsal
woltage. Device apcuracy is optimized through the cless
‘proximity of the mageetic sizmal to the Hall tramsducer. A
‘precise, proportional wolage is provided by the low-offst,
chopger-stabitizsed BiCMOE Hall I, which is programesed
far accuracy after packaging.

The cotput of the device kas 2 positive slegs (=W gppyn)
‘when an increasing carrent flows through the primary copper
canduction path (Fom pixs | and 2, to pins 3 and 4), whick
i the path used for cusremt sansing. The internal resistance of
‘this condactive path is 1.2 mE fypical, providing low powsr

Coirttirtid ol sl et i

Typical Application

Agplostion 1. The ACET12 culpels en ensiog sgnal, V.
that veries lineary with the enk or bhdirecticnal AC or 0T
primary sensed current, |, wisin the range spedfied. &

s recommandad for nolse mansgEmEn:, Wi vakees that

dezend on the epgkston

ACETIZOE
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Lampiran 1. 9 Datasheet INA210

Texas
INSTRUMENTS

woww bcom

- 1:Vik|
INAZTS vaE

SESOGLS — WA NS

Voltage Output, High or Low Side Measurement,
Bi-Directional Zerg-Drift Series
CURRENT SHUNT MONITOR

FEATURES
WIDE COMMON-MODE RANGE: -0.3V to 28W

OFF 3ET VOLTAGE: =350V (Max, INAZ1T)
(Enabbes shunt drops of 10mY full-acals)

ACCURACY

—  =1% Galn Error (Max over temperaturs)

- D.5PVIEC Offeet DRt (Maz)
= 10ppmitC Galn Drift (Max)

CHOICE OF GAINE:
= INAZ1D: 200N
= INAZT1: S00W
= INAZ1Z: 10000
= INAZ1I: S0V

= INAZ14: 100W

QUIESCENT CURRENT: 1004 {max)

3CT0 package

APPLICATIONS
HOTEBQOK COMPUTER 3
CELL PHONES®
TELECOM EQUIFMENT
POWER MAHAGEMENT
BATTERY CHARGER S
WELDING EQUIPMENT

LR

DESCRIPTION

The INAZ1D, INAZ11, INAZ1Z, INAZ1Z, and INA214
are volizge oulput current shunt monitors that can
sense drops acoss  shunis  al  comman-mode
woltages from —03V o 28V, independent of the
supply woltage. Five fixed gains are available: S0,
100VA, 200VIV, SO0V, or 1000V, The low offsst
af the Zere-Drifl architeciure enables corrent sensing
with maximum drops acoss the shunt as low as
10m ful-scale.

These devices operate from o single +2.7V s +28V
power supply. drawing a maximum of 100pA of
supply current. All versions are specfied over the
axtended operating temperaiore range (—40°C o
+125°C), and offered in an SC70 padage.
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Pz ba awara thal an important oo concarming avaikatilty, stancand warranty, and use in criscal applicaions of
Tooeas Insirments semiconcucton products and disdaimers theneto acpaans ai the ond of this data sheat.
Al racamanks are tha roparty of el RS pacie erers
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Lampiran 1. 10 Datasheet MAX6675

MAXG6TS Cold-Junction-Compensated K-Thermocouple-
to-Digital Converter (0°C to +10247C)

General Description Features

The MAXGGTS perfomms cold-junciion compensation and & Direci Digiial Conversion of Type -K Thermocouple
digitizes the si fram o type-K thermocouple. The data Chtpuat

is nuipwi ima 1
dormas.

i resolution, SFl-compatible, read-only » Cold-Junction Compensation

» Simple SPl-Compatible Serial Interface
This convener resolves temperotures to 0.25°C, allows

0.25°0 Resolution

readimgs as high as = 1024°C, and exhibits thermocouple
accuracy of § LEHs for iemperaiures rangieg from 0°0 i ® dpen Themmocouple Deteciion
=R

The MAXSGTS is available in a small, 8-pin 50 package Ordering Information

Applications | FART TEMF RANGE FIN-FACKAGE |
& Industrial | MANSTIEA ETERETT. T |
& Appliances
® HWAL
Pin Configuration Tvpical Application Circuit

TOP VIEW

AEERETS

mieie i

B ENE T

| T
i

maxim
integrated.
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Lampiran 1. 11 Datasheet Buck Converter MP1584EN

@

The Futore of Analog IC Technology

MP1584
3A, LL5MHz, 28V
Step-Down Converter

DESCRIPTION

The MPL384 iz 2 high frequency step-down
switching regulator with an integrated internal
hig high voltage power MOEFET. It
provides 34 gutput with current mode control for
fast loop response and casy compensation

The wide 4.3V to 28V input range accommodates
2 variety of step-down applications, including
thoss in an automotive input environment. 4
100pA operational quisscent currsnt allows uze
lattery-powered applications.

High power cenversion efficiency over 2 wide
lozd range iz achieved by scaling down the
switching frequency at lizht load condition to
reduce the switching and gate driving losses.

The frequency feldback helps prevent inductor
current mazway during startup and thermal
shutdewn  provides reliable, fault
opsration

By switching at 1.5MHz, the MP1354 is zblz to
prevent EMI (Elsctromagnetic Interference) noise
problems, such as thoss found in AM radio and
ADSL applications

The MP15234 iz available in 2 thermally enhanced
S0OICEE package

talerant

FEATURES

O Wide 4.5V to 28V Operating Input Rangs

O Programmabls Switching Fraquency from
100kHz to 1.5MHz

O Hizh-Efficiency Pulse Skipping Mode for
Light Load

O Ceramic Capaciter Stable

O Interral Soft-Start

O Intermally Set Current Limit witheut a
Current Sensing Resistor

O Awailable in SOICZE Package

APFLICATIONS

O Hieh Voltzge Power Conversion
O Automative Systems

O Industrial Power Systems

O Distributed Power Systems

O Battery Powerad Systems

TYPICAL APPLICATION

o

o 13 TE Eanaat
I=
;.
T=v £5a 1
@ " umme . ‘::T
rezy zaun |

o
ar @ *
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o
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Lampiran 1. 12 Datasheet LCD 20x4

LCD-020N004L

20 x 4 Character LCD

FEATURES
* Type: Character

= Display formal: 20 x 4 characlens
=+ Buili-in comroller: ST 7068 (or equivalent)

* Duby cycle: 116

* 5 x 8 dols includes cursor
= + BV power supply (also available for + 3 V)

* LED can be drisven by pin 1, pin 2, pin 15, pin 18 or A and K
= NV. oplional far + 3 V power supply

* Mabarial nslegunzabun
Plaase Sed vy

Vishay

For defnilions of compliance

MECHANICAL DATA ABSOLUTE MAXIMUM RATINGS
ITEM STANDARD WALUE UNIT TEa SYMBOL STANDARD VALUE |
Miodule Dimersion 146.0 625 MK | TYP. | MAX
Wimwing Anea 123.5 1 43.0 Power Supply | Voo to Ves 03 7.0 v
Dat Sizn 0.82 ¥ 1.10 - Input Voltage: v, [E] ™
Dat Piich 0.88x 1.16 [,
Mounting Hoks 139.0 ® 55.5 o Vg = 0¥, Vpg = 5OV
Characier Size 484x822
ELECTRICAL CHARACTERISTICS
STAMDARD VALUE
ITEM SYMBOL CONDITION W e A umIT
—— Ve Vo =+ 5V 47 50 53 v
Voo =+ 3V 27 an 53
Supply Curment o Vop =+ 5V a0 0.0 mA
20T 5.0 5.1 57
Recommanded LE Driving 0 48 48 52
Viitage for Normal Temperature oo 10 Wy 256 41 45 a7 v
Vimles Liusinde = s 42 4.5
R ar ag 4.3
LED Forward Voltage Vr 25T 42 [ v
LED Forward Gurrent Iy 25°C 540 1080 mA
EL Powaer Supply Current I Vi = 110 Vg, 400 Hz 50 ma
OPTIONS
PROCESS COLDR BACKLIGHT
™ | Gy | velow | Sue | BaWw | Cor | Mew | LED i
K W x ¥ W K W ¥
For detad ed nlonmation, pléase ses the Product Numbering System”™ docurment,
DISPLAY CHARACTER ADDRESS CODE
Dsplay Fosiicn
" 2 3 4 5 & T B % 10 11 12 13 14 15 16 17 18 1§ 2
DOAAMAdgeess [ o0 [ o0 Jo2 [os [od Jos Jos Jov [oe [ os Joa JoB Joc Job JoE JoF Jwo [ 1 Jrz]a]
DO RAM Aoovess [a0[ar Jaz (a3 [asJas[as[av|aeas[aaan|ac [an s [oF [ s[5 [s2 s3]
DOAAMAdoeess [ a s s [ [ A B[E[DJEJF [ oo [ 21 [ea [ea[=a[as o6 [ 27 |
OO FAM Addeess | 54 [ 55 [ 55 |57 [58 [ 50 [sa[se|sc[so == [ s [ eo [ 61 [ 62 [ea e [ 65 [ [a7]

Revisior: 09-Oct-12

For technical questions, contact:

THIS DOOUMENT IS SUBJECT TO CHANGE WITHOUT NOTICE. THE PR
ARE SUBJECT TO SPECIFIC DISCLAIMMERE, SET FORTH AT

Documant Numbaer: 37314

ODUCTS DESCRIBED -II:HEIN AND THIS DOCUMENT
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o LCD-020N004L

Www_vis Vishay
INTERFACE PIN FUNCTION

PIN NOL SYMBOL FUNCTION

1 Vg Ground

z ™ +3Wor+6Y

3 L] Contrast k

4 AS H/L register soct signal
5 RW HL reackwrite signal

E E H — L enabie signal

T oBd H data bus ine

B DBE1 H/L data bus ng

Ll B2 H/L data bus ine

10 B3 H/L data bus ine

1 DBs H/L data bus ng

12 DBS H/L data bus ng

13 DB H/L data bus ine

14 oBE7? H/L data bus ine

15 ) Power supply for LED (4.2 V)
16 K Power supply for BAL (0 V)
17 Ny HC ar negaive valiage oulput
18 HE- MC connection

DIMENSIONS in millimsters

ElE

PEE
o 2
146.0 2 0.5
an 134.0
1135 125 )
hEET] 118054 JAA)
= 180 4398 (PR 5S4 %171
"LH 18 %0 1.0 FTH o
EE | g 2 H_
| | =
ENEEM
FEEEE e
7 &
18
ELor NOBL
Revisior: 09-Oct-12 3 Documnent Number: 37314
For technical questions, cantact:
THIS DOCUMENT 5 SUBIECT TO CHANGE WITHOUT NOTICE. THE PRODUCTS DESCRIBED HEREIN AND THIS DOCUMENT
ARE SUBJECT TO SPECIFIC DISCLABERS, SET FORTH AT » 1) 5




Lampiran 1. 13 Datasheet KEYPAD 4x4

Web Site: www._paraliax com Office: (916) 6248333
Forums: forums. paraiax com Fax (916) 624-8003

Sales. salesiBpamalax.com Sales: (888) 512-1024
Technicat supportg@paralax com Tech Support: (888) 997-8267

4x4 Matrix Membrane Keypad (#27899)

This 16-button keypad provides a useful human interface component for microcontrofler projects.
Convenient adhesive backing provides a simple way to mount the keypad in a variety of applications.

Features

Ultra-thin design

Adhesive backing

Excellent price/performance ratio
Easy interface to any microcontroller

Example programs provided for the BASIC
Stamp 2 and Propeller PBX32A
microcontrollers

Key Specifications

Maximum Rating: 24 VDC, 30 mA
Interface: 8-pin access to 4x4 matrix

Operating temperature: 32 to 122 °F
(0 to 50°C)

Dimensions:

Keypad, 2.7 x 3.0 in (6.9 x 7.6 cm)
Cable: 0.78 x 3.5 in (2.0 x 8.8 cm)

Application Ideas

Copyright © Parallax Inc.

Security systems
Menu selection
Data entry for embedded systems

4x4 Matrix Membrane Keypad (§27899) vi2 12/16/2011 Page 1 of S
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