LAMPIRAN
Lampiran 1 Kode Program
#define BLYNK_PRINT Serial
#define BLYNK_TEMPLATE_ID "TMPL64utceU4u™
#define BLYNK_TEMPLATE_NAME "biodesu"

#include <WiFi.h>

#include <WiFiClient.h>

#include <HTTPClient.h>

#include <WiFiManager.h>

#include <BlynkSimpleEsp32.h>
#include <Bonezegei LCD1602_12C.h>

/I Inisialisasi LCD 12C
Bonezegei_LCD1602_I2C Icd(0x27);

/ WhatsApp CallMeBot
String phoneNumber = "+6285134953584";
String apiKey = "4965419";

// Blynk Auth Token
char auth[] = "kAv5PMtywQ3VOIj_scdmtm6UerK6kTJQ";

/l Pin sensor dan LED
const int pressurePin = 34;
const int gasPinl = 18;

const int gasPin2 = 19;
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const int ledPressurePin = 4;

const int ledGasPin = 2;

I Kalibrasi tekanan

const float sensorMinVoltage = 0.5;
const float sensorMaxVoltage = 4.5;
const float pressureMaxPSI = 145.0;
const float R1 = 1800.0;

const float R2 = 1800.0;

const float dividerRatio = R2 / (R1 + R2);
const float correctionSlope = 1.0;

const float correctionOffset = -7.0;

const float pressureThreshold = 5; // Ambang batas tekanan

unsigned long lastSendTime = 0;

const unsigned long sendInterval = 2000;

bool sentPressureAlert = false;

bool sentGasAlert = false;

// Fungsi encode teks ke URL (untuk WhatsApp)
String urlEncode(String str) {
String encoded ="";
char c, code0, codel,;
for (inti = 0; i <str.length(); i++) {
¢ = str.charAt(i);
if (isalnum(c)) {
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encoded += c;
}else {
codel = (c & 0xf) +'0";
if ((c & Oxf) >9) codel = (¢ & Oxf) - 10 +'A’;
c = (c>>4) & Oxf;
code0 =c +'0",
if (c>9)code0=c-10+"A";
encoded +="'%";
encoded += codeO;

encoded += codel;

}
}

return encoded;

}

// Fungsi kirim WhatsApp
bool sendMessage(String message) {
String url = "https://api.callmebot.com/whatsapp.php?phone=" + phoneNumber +
"&apikey=" + apiKey +
"&text="+ urlEncode(message);
HTTPClient http;
http.begin(url);
http.addHeader("Content-Type", "application/x-www-form-urlencoded");
int httpResponseCode = http.POST(");
http.end();
return (httpResponseCode == 200);
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void setup() {
Serial.begin(115200);

analogReadResolution(12);

pinMode(gasPinl, INPUT);
pinMode(gasPin2, INPUT);
pinMode(ledPressurePin, OUTPUT);
pinMode(ledGasPin, OUTPUT);
digitalWrite(ledPressurePin, LOW);
digitalWrite(ledGasPin, LOW);

// LCD setup
Icd.begin();
Icd.print("*Menghubungkan WiFi");

/ WiFi Manager setup
WiFiManager wm;
if ('wm.autoConnect("ESP32_AP", "12345678")) {
Icd.clear();
Icd.print("WiFi gagal™);
delay(3000);
ESP.restart();

Icd.clear();

lcd.print("WiFi: CONNECTED");
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Blynk.begin(auth, WiFi.SSID().c_str(), WiFi.psk().c_str());
}

void loop() {
Blynk.run();
unsigned long now = millis();
if (now - lastSendTime >= sendInterval) {

lastSendTime = now;

int adcPressure = analogRead(pressurePin);
float vAtPin = (adcPressure / 4095.0) * 3.3;
float vSensor = vAtPin / dividerRatio;

float pressurePSI = (vSensor - sensorMinVoltage) * pressureMaxPSI / (sensorMaxVoltage
- sensorMinVoltage);

pressurePSI = pressurePSI * correctionSlope + correctionOffset;

if (pressurePSI < 0) pressurePSI = 0;

int gasl = digitalRead(gasPinl);

int gas2 = digitalRead(gasPin2);

bool gasDetected = (gasl == HIGH || gas2 == HIGH);
float gasLevel = gasDetected ? 100.0 : 0.0;

Icd.clear();
Icd.setPosition(0, 0);
lcd.print("Tek:");
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Icd.print(String(pressurePSl, 1).c_str());
Icd.print("PSI™);

Icd.setPosition(0, 1);

if (gasDetected) {
Icd.print("Gas: TERDETEKSI");
Yelse {
lcd.print("Gas: AMAN  ");
}
I ==memeene Logika tekanan ----------

if (pressurePSI > pressureThreshold) {
digitalWrite(ledPressurePin, HIGH);
if (!sentPressureAlert) {
if (sendMessage("A\] Tekanan melebihi batas: " + String(pressurePSl, 1) + " PSI™)) {

Serial.printIn("<” WA tekanan terkirim");
}

sentPressureAlert = true;

}

}else {
digitalWrite(ledPressurePin, LOW);

sentPressureAlert = false;

if (gasDetected) {
digitalWrite(ledGasPin, HIGH);
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if (IsentGasAlert) {

if (sendMessage(" & Deteksi kebocoran gas!")) {

Serial.printIn("<7 WA gas terkirim");
}
sentGasAlert = true;
¥

}else {
digitalWrite(ledGasPin, LOW);

sentGasAlert = false;

}

Blynk.virtualWrite(V2, pressurePSl);
Blynk.virtualWrite(V3, gasLevel);

Serial.print("Tekanan: ");
Serial.print(pressurePSl, 1);
Serial.print(" PSI | Gas: ");

Serial.printIn(gasDetected ? "TERDETEKSI"
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Lampiran 2 Dokumentasi Pengisian Biodigester dengan Kulit Nanas
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Lampiran 3 Dokumentasi Tampilan pembacaan LCD i2C, Platfom monitoring Blynk dan
Notivikasi WhastApp

nPBAE -

Biodesu « Biodesu

12 3 16:52 Jo-3

@ r3ov254800 <@ 131694264806 (33

online.

support A\ Tekanan melebihi batas: 3.9 PSI

Ineed your suwwr(
kebocoran gas! /516282328130615
I need your support

& Deteksi kebocoran gas!

I need your support A\ Tekanan melebihi batas: 6.1 PSI

1 need your support
https://callmebot.com
@ Deteksi kebocoran gas! axsrezdzmuoe 15

I need your support

@ 1 need your support
% https://calimebot.com
"] /st62¢ )6

Deteksi kebocoran gas! A\ Tekanan melebihi batas: 4.0 PS|

I need yo port

I need

ur support

B

@ Ketik pesan
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Lampiran 4 Data Shett Dari Alat-Alat Yang Digunakan

Datasheet ESP32

Features
wiF

Boeib/g/n
B02Tin (24 GHa), up 10150 Mops

Whi

TH/RK A-MPDU, RX A-MSOU

Immedite Block ACK

Defragmentation

Automatic Beacon monitoring (hardware TSF)
Four virtusl Wi-Fi interfaces

Simuktanecus suppart for Infrastructure Sation, SoftAP, and Promiscucus modes
Note that when ESP32 is in Station made, perfarming a scan, the SoftAP channel will be chang:

Artanna diversity
Bluetoath®

« Compliant with Blustocth 4.2 BR/EDR and Blustooth LE specifications
« Class-1. class 2 and class-3 WNSMitter without extemal pawer ampifier
« Enhanced Power Cantrol
« +0 0B transmating pover
« NZIF receiver with -84 8m Bluetooth LE senaftvity
adtaptive Frequency Hopping (&FH)

« Standard HC! based on SDIVSPULART
High-spesd LART HEL up 10 4 Mbps

+ Blustooth 4.2 BR/EDR and Busstoath LE dual mode cantralier
« Synohronous Connection-Oriented/Extencied (SC0/SCO)
» VD and SBC for audio codec
» Bhugtooth Piconet and Scattemet
» Muiti-connestions i Classic Bluetoath and Biuercoth LE

» Simuhaneous adverising and scanning
CPU and Memary.

» Hiensa® single-/dusl-core 32-5¢ X6 microprocessor(s)
» CorMark” score:

~ 1 core a1 240 MHz: 530.98 CareMark

25 CoreMark/MHz

Espressi Systems ESPA2 Series Datas

« Matar PriM

- 2 cores a1 200 MiHz: 107206 Corebark: 4:50 CoraMark/MHz
o 48 KEROM
« 520 K8 SRAM
« 16 KB SRAM n RTC
= GSP1 suppars mubpie faER/SRAM Chips
Clocks and Timers
« Intemal & Mz oscilatar vt calbration
« Itemal RC ascilror with caltation
» Extamal 2 MHz = 60 Mz crysialascillaor (40 MHZ orky for We FilBhuetooih functionaiy)
« Extamal 32 kitz crystal oscilktor for RTC wih calbration
 Twa timer groups, inclucing 2 = 64-bit tmers and 1 % main werchog n each group.
=  One RTG imer
« RTC wanchdog

Advanced Peripheral Interfaces

a4 programmable GPIOS
~ Five strapping GPIOs
~ Sainput-aniy GPIOS

- 501 6PI0s needed for in-package fissh (ESP32-UAWDH) and in-packsge PSRAM
(ESP32-DOWDREVE)

125 SAR ADC Up to 18 erannals
Two &.bit DAC

10 10uch sensors

Four SPl interfaces

T 128 intartaces

Two 12C interfaces

Three LART interfaces

Gne hast (SO/MMC/SDI0}

One slave (SDID/SPY)

Puse count controler

Etharnet MAC interface with edicated DM and IEEE 1868 suppart
TWAI®, compatble with 150 T1888-1 (CAH Specification 2.0)

RMT (TR

heet va.9 Ecpresad Systems ESPA2 Series Daasheet va9

a
Subrit Documentaiion Feedback

« LED PWM up to 16 chamnels

Power Management

« Fina-resoution power

control through s selection of clock frequancy, duty cycle, Wi-Fi opersting modes,

and individual power Gontrol of internal companents

Five pawer mades de
Hibernation

» Ultra-Low-Power (ULP)

» RTC memory remains

Security
» Secure boot

« Flash encryption

sgnied for typical scenarios: Active, Modem-sleep, Light-sieep, Deep-sleep,

Pawer consumption in Deep-sleep mode 510 pA

") coprocessors.

powered an in Deep-sleep mode

» 1024-bit OTP, up o 758-b# for customers

« Cryptogrphic hardwar
3
- Hash (SHA-2)
- RA
- Eco

- Random Number

Applications
With low pawer consumptios

» Smat Home
» Inciustrial Automation
« Heath Care
» Consumer Electionics
» Smat Agriculture
» POS Machines

 Senice Robat

e acceleration:

Generator (RNE)

n, EEP32 is an ideal choice for loT devices in the following areas:
» Audio Devices
» Generic Low-power loT Sensor Hubs
« Ganeric Low-power IoT Data Loggers.
« Cameras for Video Streaming
» Speach Recogrition
» Image Recogrition

« SDIC WiFi + Bluetooth Networking Card
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Datasheet LCD 12C 16x2

SHENZHEN EONE ELECTRONICS CO.,LID

5.0 PIN ASSIGNMENT

No. | Symbol Level Function
1 Vs - ov ]
vdd - £S5V | Power Supply
3 Vo _ forlcn |
4 RS HL Reister Select: H:Datn Input_LiInstruction Input
RAW HIL H-Read L--Write
6 E HLH-L Enable Sienal
DRO HIL
f DiI HL
9 DB2 HL Data bus used in & bit transfer
10 DR3 HIL
1 D4 L
1 DB3 /L Data bus for both 4 and § bit transfer
1 DB6 HIL
14 Di HL
15 BLA = BLACKLIGHT
6 BLK = BLACKLIGHT OV

1
6.0 BLOCK DIAGRAM

$T7oeeu| l ST7065C |
d;—

=

LCD PANEL

16 Characters x 2 Lines

7.0 POWER SUPPLY BLOCK DIAGRAM

SHENZHEN EONE ELECTRONICS CO., LTD

1. 0 FEATURES
* Display Mode: STN, BLUB

= Display Formate: 16 Character x 2 Line

* Viewing Direction: 6 O"Clock

= Input Data: 4-Bits or 8-Biis interface available

* Display Font : 5 x § Dots

Driving Scheme : 1/16Duty,1/5Bias
+ BACKLIGHT (SIDE) : LED (WHITE)

2.0 ABSOLUTE MAXIMUM

Power Supply : Single Power Supply (SV+£10%)

Item Symbol Min. Max. Unit
Power Supply for logic Vdd 0.3 +7.0 v
Power supply for LCD Drive Vied Vdd-10.0 Vdd+0.3 v
Input Voltage Vi 03 Vdd+0.3 v
Operating Temperature Ta 0 +50
Storage Temperature Tstg -10 600 C

JOELECTRICAL CHARACTERISTICS
(Ta=25"C:Vdd=3.0V+10%, otherwise specified)

Ttem nbol Test Condition Typ. |Max. | Unit
Pawer Supply for Logic Vdd - 5.0 55 v
Operating Voltage for LCD Vdd-Vo - - 3.0 - v
Input High voltage Vih - 22 | —- [wvdd v
Input Low _voltage vil - 03| - |os v
Ouiput High voltage Voh -loh=0.2mA 24 - - v
Outpui Low voliage Vol lol=1.2mA - - 04 v
Power supply current Idd Vdd=3.0v - 1.1 - mA
4.0 MECHANICAL PARAMETERS

Item Description Unit

PCB Dimension 80.0*36.0*1.6 mm
View Dimension 69.5%14.5 mm
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Lampiran 5 Form Bimbingan Tugas akhir 1

HALAMAN BIMBINGAN

LAPORAN TUGAS AKHIR
NAMA : GILANG PERMADI
NIM : 22010005
JUDUL : RANCANG BANGUN SISTEM KEAMANAN

BIODIGESTER PORTABEL DENGAN MENGGUNAKAN
MIKROKONTROLER ESP32 DAN INTERNET OF THINGS (IOT)
PEMBIMBING 1 : ULILALBAB, M.T

No Tanggal Uraian

1 Pec AuAuL
92 25
/s & fevist Bab I dan Bab T

- Pec B 1
- fec Bob T

3 - fuwchatt G5em
2% /L 2025 « Alur proses 10T
- Cangaian [ piang Dlagam AaT

:la/5 2025

cato ke awat

W /. 2025
[ % Roses LOT

\5/7 2025 = fec Bob T

\3/7 2025 - Pwjek olat BLynk di contvmion

95/7 2025 e Pagukycm pat & \.0\3)0«?!

-~ keampetan  Reyisl

oy - Uotbac Qustaks minimal 10 Cegetensi

D w | A Sy “
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Lampiran 6 Form Bimbingan Tugas akhir 2

NAMA
NIM
JUDUL
HODIGENS TER PORTAIEL DENGAN MENGGUNAKAN
MIKROKON FROLER ESPY2 DAN INTERNET OF THINGS (101)
PEMBIMINNG

Nu
|

L

0

Tanggeal

Qoin
P) G\m\ Jos¢

A3 (UL\ TPES

7%, UW g

S ouf-«‘ Ja 25
e gos

o 0\:(} 2094

e’
d U(A. ‘ﬂ0} 'y 4

HALAMAN BIMBINGAN
LAPORAN TUGAS AKINR

COILANG PERMAD
C220000045
CJANCANG HANGHN SIS TEM KEAMANAN

MARTSELANT ADIAS SABARA, M. Kom.
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HALAMAN BIMBINGAN

LAPORAN TUGAS AKHIR
NAMA : GILANG PERMADI}
NIM 122010005
JUDUL : RANCANG BANGUN SISTEM KEAMANAN

BIODIGESTER PORTABEL DENGAN MENGGUNAKAN
MIKROKONTROLER ESP32 DAN INTERNET OF THINGS (10T)
PEMBIMBING 2 : MARTSELANI ADIAS SABARA, M.Kom.

No Tanggal Uraian

Vg puen | ke beb

{]dutlo@%‘ ficc L"Gﬂ
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Lampiran 7 Penilaian Bimbingan Tugas Akhir Individu

PENILAIAN BIMBINGAN TUGAS AKHIR INDIVIDU

Judul : RANCANG BANGUN SISTEM KEAMANAN BIODIGESTER
PORTABEL DENGAN MENGGUNAKAN MIKROKONTROLER
ESP32 DAN INTERNET OF THINGS (I0T

Nama : Gilang Permadi
NIM : 22010005
Kelas : 6A/ D3 Teknik Elektronika
I. Nilai Bimbingan Tugas Akhir (Pembimbing I)
No Unsur Yang Dinilai Nilai
1 | Kedisiplinan dalam bimbingan 70
2 | Kreativitas pemecahan dalam bimbingan 2
3 | Penguasaan materi tugas akhir zi‘
4 | Kelengkapan dan referensi tugas akhir go
Total Nilai = (Jumlah Nilai / 4) 7—7»/ 5

II. Nilai Bimbingan Tugas Akhir (Pembimbing IT)

No Unsur Yang Dinilai Nilai
1 | Kedisiplinan dalam bimbingan “o
2 | Kreativitas pemecahan dalam bimbingan ?9
3 | Penguasaan materi tugas akhir }0
4 | Kelengkapan dan referensi tugas akhir %
Total Nilai = (Jumlah Nilai / 4) 75
Nilai Bimbingan = 7.5 * 15 = Te:3%

2
Tegal, 29 Juli 2025

Mengetahui,
Perpbimbing 2

Martselani Adias Sabara, M. KOM
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Lampiran 8 Tesk Plagiasi
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