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Rancang Bangun Emergency Button Guna Mengatasi Pelecehan

Seksual Di KRL Berbasis Komunikasi Long Range (Lora)

“Pembuatan Prototype Sistem Emergency Button Menggunakan
ESP32”

ABSTRAK

Emergency button merupakan sebuah sistem yang dirancang sebagai upaya untuk
mengatasi dan mengurangi terjadinya pelecehan. seksual. Sistem ini menggunakan
komunikasi LoRa  RFM95 untuk.pengiriman data, ESP32 DevKit V1 sebagai
mikrokontroler, push button sebagai tombol emergency, speaker.dan buzzer sebagai
penanda bahwa push button telah ditekan. Data akan didapatkan ketika push button
ditekan dan data tersebut akan dikirim oleh LoRa transmitter ke LoRa receiver.
Berdasarkan hasil pengujian komunikasi LoRa yaitu pada kondisi LoS tanpa penghalang
sejauh 20 meter dengan nilai RSSI yang baik -75 dBm. Dan pada jarak maksimum sejauh
700 meter dengan nilai RSSI.yang sangat buruk -117 dBm. Hasil pengujian jarak
pengiriman data dengan adanya penghalang tidak jauh berbeda dengan yang tanpa
penghalang, dimana pada jarak 20 meter mendapatkan nilai RSS| yang baik sebesar -80
dBmdan pada jarak maksimumyaitu500 metermendapatkannilai RSSIyangsangat buruk
sebesar -117 dBm. Semua pengujian ini dapat dikatakan baik karena LoRa dapat
mengirimkan data dengan baik tanpa kerusakan dan juga jarak yang lumayan jauh
mesKipun mendapatkan nilai RSS1 yang buruk. Daya pancar LoRa yang digunakan yaitu
sebesar 20 dBm.

Kata Kunci: Pelecehan seksual, emergency button,.LoRa, Push button, RSSI
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Emergency Button Design to Overcome Sexual Harassment in
KRL Based on Long Range Communication (LoRa)

""Making Prototype of Emergency Button System Using ESP32"

ABSTRACT

Emergency button is a systemdesigned as an effortto overcomeandreducethe occurrence
of sexual harassment. This system uses LoRaRFM95communication for datatransmission,
ESP32 DevKit V1 asa microcontroller, push button asan emergency button, speaker and
buzzer as a sign.thatthe push button has been pressed. Data will be obtained when'the
push button is pressed and the data will be sent by the LoRa transmitter to the LoRa
receiver. Based on the results of LoORa communication testing, namely in LoS conditions
withoutobstructions as far as 20 meters with a good RSS1 value of - 75 dBm. And at the
maximum distance of 700 meters with a very bad RSSI value of -117 dBm. The results of
testing the distance of data transmission with the presence of barriers are not much
different from those without barriers, whereata distance of 20 meters geta good RSSI
value of -80 dBm and at a maximum distance of 500 meters get a very bad RSSI value of -
117 dBm. All of these tests can be said to be good because LoRa can transmit data well
without damage and also a fairly long distance despite getting abad RSSI value. The LoRa
transmitting power used is 20 dBm.

Keywords: Sexual harassment, emergency button, LoRa; push button, RSSI
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BAB |
PENDAHULUAN
1.1 Latar Belakang

Komnas perempuan pada Januari s.d November 2022 telah menerima 3.014
kasus kekerasan berbasis gender terhadap perempuan, termasuk 860 kasus
kekerasan seksual di ranah publik/kemunitas dan.899-kasus di ranah personal.
Berdasarkan data dari koalisi ruang publik aman (KRPA) yang dirilis pada
November 2022 lalu,sekitar 48,9 % perempuan ternyata pernah mengalami
pelecehan seksual di transportasi umum. Sebagian besar kasus tersebut terjadi di
KRL. Pada saat pelecehan seksual terjadi, umumnya korban akan merespon
kejadian tersebut dengan hanya terdiam atau freeze. Hal tersebut disebabkan oleh
adanya rasa terkejut yang diakibatkan oleh tonic immobility (TI), ditambah lagi
dengan petugas keamanan yang selalu berpindah-pindah dan tidak menetap di satu
gerbong, sehingga karban kesulitan untuk melaporkan kejadiannya.

Perkembangan teknologi saat ini dapat dimanfaatkan untuk mengurangi
terjadinya pelecehan seksual, dengan memanfaatkan teknologi komunikasi long
range (LoRa) dimana LoRa memiliki jarak jangkauyang cukup jauh, konsumsi
daya yang rendah dan tidak perlu menggunakan internet dalam melakukan
transmisi data. Komunikasi LoRa dapat digunakan untuk pembuatan sistem
emergency button, dimana emergency button akan sangat berguna untuk
meminimalisir adanya pelecehanseksual.

Sistem emergency button pada umumnya.hanya. sebatas tombol darurat saja
sebagai penanda bahwa dibutuhkannya penangana cepat dan sampai saat ini masih
kurang efisien apabila emergency button berdiri sendiri.

Berdasarkan permasalahan diatas, dibuatlah sebuah sistem emergency button
di krl berbasis komunikasi“LoRa..Pada sisi_transmitter akan-terintegrasi dengan
push button, dimana terdapat 4 push button dan ditempatkan pada titik strategis
disatu gerbong. Data yang didapat dari LoRa transmitter akan dikirimkan dan
diterima oleh LoRa receiver yang terintegrasi dengan aplikasi android yang ada
pada petugas keamanan di dalam KRL tersebut. Sistem ini dapat membantu korban
pelecehan seksual dan petugas kemanan yang ada didalam KRL dengan jarak yang

berjauhan. Berdasarkan hal tersebut, dibuatlah sebuah sistem emergency button
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3 ®  guna mengatasi pelecehan seksual di KRL berbasis komunikasi LoRa (Long
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'::g"' : 3 1.2 Rumusan Masalah
8 g =
é‘g 1 ; Berdasarkan latar belakang yang telah diuraikan sebelumnya, maka permasalahan
§—§ g yang akan dibahas dalam tugas akhir ini adalah:
§ 1. Bagaimana cara merancang.sistem  mikrokontreler+pada rancang bangun
g emergency button?
= . z
= 2. Bagaimana membuat sistem emergency button?
*§ 3. Bagaimana'melakukan pengujian sistem mikrokontroler pada rancang bangun
- .
= sistem.emergency button?
B .
5 1.3 Tujuan

eyieyer uabap yiua3ijod 1efem Buek uebunuaday ueyibniaw yepn uedynbuad 'q
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Tujuan yang ingin dicapai dari tugas akhir ini adalah sebagai berikut:

1. Merancang sistem mikrokontroler pada rancang bangun emergency button.

2. Membuat sistem emergency button.

3." Melakukan pengujian sistem mikrokontroler pada rancang bangun sistem
emergency button.

1.4 Luaran

Adapun luaran dari tugas akhir ini adalah:
1.

Prototype sistem emergency button guna mengatasi pelecehan seksual di
KRL berbasis komunikasi LoRa (Long Range).

Laporan tugas akhir.

Artikel ilmiah.
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BAB V
PENUTUP
Simpulan

Simpulan yang dapat diambil dari hasil pembuatan Tugas Akhir “Rancang

Bangun Emergency Button Guna Mengatasi Pelecehan Seksual Di Krl Berbasis

Komunikasi Long Range (LoRa)” sebagai berikut:

Dari hasil pengujian modul push button, buzzer dan speaker pada sistem
emergency button didapatkan persentase kegagalan 0%, karena pada setiap
pengujian_LoRatransmitter berhasil mengirimkan data ke LoRa receiver. dan
ESP32 DevKit V1 pada sisi receiver juga bekerja dengan baik ditandai
dengan buzzer dan speaker berbunyi. Dan data yang diterima dapat terkirim
ke firebase tanpa adanya kerusakan data.

Sistem emergency button menggunakan jaringan komunikasi LoRa dimana
pada sisi transmitter mampu mengirimkan data kepada sisi receiver pada
kondisi LoS sejauh 20 meter dengan nilai'RSSI yang baik - 75 dBm. Dan
pada jarak maksimum yaitu sejauh 700 meter . dengan nilai RSSI yang sangat
buruk -117 dBm. Daya pancar LoRa yang.digunakan yaitu sebesar 20 dBm.
Hasil pengujian jarak pengiriman data denganadanya penghalang tidak jauh
berbeda dengan yang' tanpa penghalanng, dimana pada jarak 20 meter
mendapatkan nilai RSSI yang baik sebesar -80 dBm dan pada jarak
maksimum 500 meter mendapatkan nilai \RSSI yang sangat buruk sebesar -
117 dBm. Pada pengujian dengan adanyapenghalang jarak bisa saja berubah
tergantung dari banyak sedikitnya penghalang, semakin banyak penghalang
maka semakin dekat jarak pancar LoRa sedangkan semakin sedikit

penghalang makasemakin jauh juga daya pancar LoRa.

Saran

Saran yang dapat diberikan yaitu adanya perkembangan yang lebih baik pada

alat emergency button yang telah dibuat, supaya angka pelecehan seksual di

Inodesia berkurang.
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Rangkain Power Supply
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Skematik Rangkaian Transmitter
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Rangkaian skematik receiver
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Desain casing receriver

© Hak Cipta milik Politeknik Negeri Jakarta
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Desain casing transmitter

© Hak Cipta milik Politeknik Negeri Jakarta

Hak Cipta:

5 1. Dilarang Bo:ﬂczv sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumbe;
\ ® I\ a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulis
\ @ b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta
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2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Sketch Program Transmittter

#include <Arduino.h>
#include <SPI.h>

#include <LoRa.h>

#define ss 5
#define rst 14
#define dio0 2

#define NUM _OF BUTTOQ)

#define B1PIN 3
#define

LoRa.setPins (ss,

"LoRa Sender");

rst,

POLITEKNIK
NEGERI
JAKARTA

dio0

//replace the LoRa.begin(---E-) argument with your location's
frequency
//433E6 for Asia
//866E6 for Europe
73
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//915E6 for North America
while (!LoRa.begin(923E6)) {
Serial.println(".");

delay (250) ;

LoRa.setSyncWord (0x95) ;
Serial.println ("LoRa ing OK!")7
}

void loop () |

for (int i < NUM_OF BUTTO i++)

butto i Read (buttonPir

tonSt

tonState GH &&

ateTemp[i])

Serial.print ("B ON

Serial.pr
Serial.pr
Serial.pr
Serial.pr
LoRa.begi
LoRa.prin

LoRa.endP

wili POLITEKNIK
a NEGERI

} JIAKARTA

Wy AR W "W

Sketch Program

aceiver
#inclu

e Arduino.h"
#include 0

#include <LoRa.h>

#include "DFRobotDFPlayerMini.h"

#if defined(ESP32) || defined(ARDUINO RASPBERRY PI PICO W)
#include <WiFi.h>

#elif defined (ESP8266)

#include <ESP8266WiFi.h>
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fendif

#include <Firebase ESP Client.h>

// Provide the token generation process info.

#include <addons/TokenHelper.h>

// Provide the RTDB payload printing info and other helper

functions.

#include <addons/RTDBHe

#include <NTPClie

define the pi

#define s
#define r
#define

#define
#define T

#define

POLITEKNIK
JAKARTA .

g » = =

FirebaseData fbdo;

FirebaseAuth auth;

FirebaseConfig config;

#if defined (ARDUINO RASPBERRY PI PICO W)
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WiFiMulti multi;
#endif

WiFiUDP ntpUDP;
const char* ntpServer = "id.pool.ntp.org";

const long ntpOffset = 25200;

NTPClient timeClient (ntp

DFRobotDFPlaye dfpmini;

1;

uint8 t ale
float ale
long lora
unsigned

char buff

void fbUp

if (Fir

g POLITERKNIK
e NEGERI
JAKARTA

unixTime) ;

ryChild.add ("unixTime",

if (Firebase.RTDB.updateNodeSilentAsync (&fbdo, "/mcu-
device/history", &historyParent)) {
Serial.print ("fbdo.dataPath(): ");
Serial.println (fbdo.dataPath{());

} else {
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Serial.println(fbdo.errorReason());

}

Serial.println("----—-===--==""==—"—"—="—————"————————— ")

void fbUpdateData() {

if (Firebase.r
Serial.pr' —-——— FIREBASE STORE D

seJson jsonData;

tState

jsonData.a ationN

jsonData

if

(F
device/da
Ser
Ser

els

POLITEKNIK
NEGERI
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void printDetail (uint8 t type, int value) {

switch (type) {
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case TimeOut:
Serial.println(F("Time Out!"™));
break;

case WrongStack:
Serial.println(F("Stack Wrong!"));

break;

case DFPlayerCard
Serial.prin ard Inserte

break;

verCardRemoved:

.println (F("Card Removed!"));

ase DFP1 nline:

Serial.pr F("Card On
break;
case
Ser
bre

case

Ser

POLITEKNIK
NEGERI
JAKARTA

ase Busy:

case Sleeping:

Serial.println(F("Sleeping")):;
break;
case SerialWrongStack:

Serial.println(F("Get Wrong Stack"));
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break;

case CheckSumNotMatch:
Serial.println (F("Check Sum Not Match"));
break;

case FileIndexOut:

Serial.println(F("File Index Out of Bound"));

break;
case File

tln(F("Cannot Find

se Advertise:

bre

default

e POLITEKNIK
pinMode NEGER'
JAKARTA

delay(125);

Serial.println ("LoRa Receiver");

LoRa.setPins(ss, rst, dio0);
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//replace the LoRa.begin(---E-) argument with your
location's frequency

//433E6 for Asia

//866E6 for Europe

//915E6 for North America

//923E6 for Indonesia

RPIN,

Serial?2

(
digit

while

delay

digit

POLITEKNIK
NEGERI
JAKARTA

delay

erial.

WiFi.begin (WI
#endif

Serial.print ("Connecting to Wi-Fi");

#if defined (ARDUINO RASPBERRY PI PICO W)

unsigned long ms = millis();
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#endif

while (WiFi.status() != WL CONNECTED) {
Serial.print(".");
digitalWrite (BUZZERPIN, HIGH) ;
delay(125);
digitalWrite (BUZZERPIN, LOW) ;

;
g

delay(125);

g

Serial.print

Serial.prin

Serial.

Serial.

uenyeuad ‘ueyipipuad uebupuaday
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FIREBASE
config.

auth.us
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auth.us
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config.wifi.addAP

#endif

config.token status callback = tokenStatusCallback; //

see addons/TokenHelper.h
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Firebase.begin(&config, &auth);

Firebase.reconnectWiFi (true) ;
#if defined (ESP8266)
fbdo.setBSSLBufferSize (512, 2048);

#endif

if (!'df

communica

Seria

Seria

@ POLITEKNIK
W NEGERI
JAKARTA

Serial.println(F ("DFPlayer Mini online."));

dfpmini.setTimeOut (500) ;

//----Set volume----

dfpmini.volume (15); //Set volume value (0~30).
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//
//

//----Set different EQ----
dfpmini.EQ (DFPLAYER_EQ_NORMAL) ;

//
//
//
1/
1/

//
//
//

1/
//
//
//
//

//
//
//
//
//
//
//

dfpmini.outpu

//===-1

dfpmini.volumeUp () ; //Volume Up

dfpmini.volumeDown (); //Volume Down

dfpmini.EQ(DFPLAYER EQ POP);

dfpmini.

dfpmini

dfp

dfp

dfp
dfp

dfp

W POLITEKNIK W

W NEGERI

JAKARTA

ini.previous();

//Play previous mp3

dfpmini.play
delay (1000) ;
dfpmini.loop(l); //Loop the first mp3
delay (1000) ;

dfpmini.pause(); //pause the mp3
delay (1000) ;
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// dfpmini.start(); //start the mp3 from the pause

// delay(1000);

// dfpmini.playFolder (15, 4); //play specific mp3 in
SD:/15/004.mp3; Folder Name (1~99); File Name (1~255)

// delay(1000);

// dfpmini.enableLoopAll(); //loop all mp3 files.

// delay(1000);

// dfpmini.disab ; o all mp3 files.
// delay (1000

layMp3Folder (4); //play specific

SD:/MP . ; File Name (0~65535)

e specific mp3 in
D:/ADVERT/000
// dela
// dfpm
// dela
// dfpm
in SD:/02
// dela
// dfpm
folder SD

g POLITEKNIK
NEGERI
JAKARTA

mp

Serial.print(

Serial.println(dfpmini.readState()); //read mp3 state

Serial.print (" [dfpmini] readVolume: ");
Serial.println (dfpmini.readVolume()); //read current
volume

Serial.print (" [dfpmini] readEQ: ");

Politeknik Negeri Jakarta




Serial.println(dfpmini.readEQ()); //read EQ setting

Serial.print (" [dfpmini] readFileCounts: ");
Serial.println(dfpmini.readFileCounts()); //read all
file counts in SD card

Serial.print (" [dfpmini] readCurrentFileNumber: ");

3

Serial.println (dfpmini.readCurrentFileNumber()); //read

current play file numbe

Serial.print ("[

g

rint ("[dfpmini] readFileCountsInFolder (

ini.readFileCountsInFolder (2));

folder SD: 2

uepjpuad ‘uexyipipuad uebupuaday

void loop

int pac

eduey juj syny eliey yninjas neje uey

if (pac

Seria
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Serial.print (" (with RSSI ");
Serial.print (LoRa.packetRssi());
Serial.println (" dBm)");

digitalWrite (BUZZERPIN, HIGH);

“yejesew nyens uenefun nele Yy uesinuad ‘ueiode] ue
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delay (500) ;

digitalWrite (BUZZERPIN, LOW) ;

if (alertFlag == 1) {

:eydid e

if (alertState == 0) {

Serial.println ("ALE
alertState =

Beqes dnnbusw ButIEIa L
DiwiRIod Nl ey

lorabData_ tolInt;

ini.playMp3Folder (mp3File) ;

fpomini eadCurrentFileNumber:

fpmini.readCurrentFileNumber ());

ile nun 15

uepjpuad ‘uexyipipuad uebupuaday
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timeClient.forceUpdate();
unixTime = timeClient.getEpochTime () ;

Serial.println(timeClient.getFormattedTime ()) ;

fbUpdateData () ;

“yejesew nyens uenefun nele Yy uesinuad ‘ueiode] ue
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digitalWrite (BUZZERPIN, HIGH) ;
delay(125);
digitalWrite (BUZZERPIN, LOW) ;

} else {
alertCountdown = (float) ((mp3Timer + mp3Interval) -
millis()) / 1000;
sprintf (buffe F N %.2fs",
alertCountdown

ntln (buffe

if (millis 3Timer

mp3Ti
// df

Seria

Seria

// df
dfpmi

B POILITERNIK
e NEGERI
JAKARTA

Detail (dfpmini.readType(),

dfpmini.read());

}
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Datasheet LoRa RFM95

Hlﬂﬁjﬁﬁﬁ RFM95/96/97/98 (W)

RFM95/96/97/98(W) - Low Power Long Range Transceiver Module V1.0

eydid yeH

epeyer uaba yiwjaiijod Hijiw eydid deH O

GEMERAL DESCRIPTION

The RFMISBERTAE0N) transceivers festure  the
Laf=™ long range modem that provides wltra-long rangs
spread spectrum communication and high interference
immunity whilst minimising current consumption.

Using Hope RF's patented LoRs™ modulation technigue
RFM25/98/07858(W) can achieve 3 sensitivity of ower -
148dBm using 3 low cost crystal and bill of maternisls. The
high =ensitivity combined with the integrated +20 dBm
power amplifier yields  industry  leadng link budget
making it optimal for any applcation requiring range or
robusiness. LaRs™ also provides significant advantages in
both blocking and selectivity owver conwentional modulation
techniques, solving the traditional design compromise l
between range, interference immunity and  energy RFMBﬁfBE}'Bﬂ'BE{W}
consumption.

These devices also support high performance (G)FEK

mades for systems including WMBus, |IEEE202.15.4g. The

RFMZ5/08/9T/980W] delver exceptional phase noise,

selectivity, receiver linearity and [IP3 for significantly

lowier current consumgdtion than competing devices. APPLICATIONS
KEY PRODUCT FEATURES + Auwtomated Meter Reading.
* Laf2™ Modem. * Home and Building Automation.
+ 168 d3 maximum link budgat. * Wireless Alarm and Sacunity Systems.
+20 dBm - 100 m\W constant RF cutput ve. VW supply. * Industrial Monitering and Control
*

*
+ +14 dBm high efficiency FA. Long range lmigation Systems
* Prograrmmabile bit rate up to 300 kbps.

* High sensitivity: down to -143 dBm.

#* Bullet-proof front end: IP3 = -12.5 dBm.

#* Excellent blocking immunity.

#* Low R current of 102 mé, 200 nA register retention.

# Fully mtegrated synthesizer with 3 resolution of §1 Hz.
*+ FSK, GFSK, MSK, GMSK, LoRa™ and DOK modulation.
# Built-in bit synchronizer for clock recovery.

* Preamble detection.

# 127 dB Dynamic Range RSSL

* fAutomatic RF Sense and CAD with ultra-fast AFC.

* Packet engine up to 258 bytes with CRC.

# Built-in temperature sensor and low battery indicator.

* Modus Size: 15°18mm

13quins ueyngaAuaw uep ueywnjueduaw edue; lul siiny eA1e)y yninjas neje ueibeqas dpnguam Buesepg- L
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IHHOPER?

REM95/96/97/98(W)

1.2. Product Versions

The features of the three product wariants are detailed in the following tsble.

Tahie 48 RFAASFEFTAEW) Device Vananiz and Hey Faramefars

l Part Number Frequency Range | Spreading Factor | Bandwidth Effactive Bitrate Ent. Senaltivity |
RFMISW BaE1s MHz E-12 7.5-500kKHz J15 - 37.5kbps -111 10 -145 dBm
RFMATV BSE/D1S MHZ §-2 7E-SO0KHZ | Q.11-37.5KOpE | -111 1z -133 dEm

:H=r..l~35'|.'."i=ug§'.".|' 433 4TOMHz E- 12 7.5 - 500 kHz M3 -375kbps -1i1 ip <1458 dBm l

1.3. Pin Diagram
The following diagram shows the pin arrangemsnt , top view.
GND )0 o ©¢ DIO2
MISO 2O E:E ©¢ DIO1
mosi yo | 1C O G DIOO
SCK 10— = 0o €5 3.3V
NSS et Hi ©<¢ DI04
RESET )0 U U G< DIO3
DIO5 JO Em[jp H 5 ©< GND
GND jO O¢ ANT

Figure 2. Fin Disgrams=
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RFM95/96/97/98(W
-z 8 W)
ce2% B
© 5 ()] a
% 5T = 1.4, Pin Description
2 ca g =
g 2% Humbar Mamg Type Deacription
:z Dezcription #and Alona Mods
e s.s ? 1 | @ND - Ground
g "s’ _ 2 MIZ0 I 221 Dtz putout
g 25- E 3 MOE] o SPI Data Input
g =% =~ 4 sCK | 271 Clock Ingud
? =1 5 | hss I 251 Chip salect Input
5 a 5 REZET i Raget trigger Input
i 5 = 7 DIos o Digital 110, safware canfigurad
3 % h— 8 GHD Ground
g; E ] AMNT SF sigral outputinput.
E =- [ GMD - Ground
: g.g a 11 e[k el Digltal 140, safware canfgurad
§ 3 1z []lat] L Digital 142, safware canfigurad
s z; E3 Ty - Supply valage
E- ci 14 Dica Vo Digital 10, sa%wars canfgurad
s g s Qi i Digital 140, sofwars canfigurad
358
; ‘g 1€ DIo2 o] Digital 143, safwars canfigurad
2 %
=
F52
383
535
zr E
243
:
"
o
:
w
g

‘yejesew nyens uenefun neje yiuy vesynuad ‘uesode) uesynuad ‘yejwy eAsey uesynuad
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Datasheet ESP32 DevKit V1

DOIT Esp32 DevKit vl

The DOIT Esp32 DevKat v1 =5 one of the development board created by DOIT to evaluate the ESP-WROOM.32
module. It is based on the ESPA2 microcontroller that boasts Wifi, Bluetooth, Ethernet and Low Power support
all in a sangle chip

eydid ey

~
-
-
-l
~
-5
-
~
-
-
-
- 2
-
S

“ ooir
£5P32 DEVKIT VY
wwvw.dodt am

Pin Mapping
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DOIT ESP32 DevKit vl 7% zeryntw

More mio about DOAT Esp32 DevKn vl can be found here.

Flash Layout

The intemal flash of the ESP32 module is organeed in a single flash aren with pages of 4096 bytes each. The
flash staris a1 address CholENN), bt many areas are reserved for Esp32 [DF SIHC and Zerynth VM. There exist
twerr differemt byyouts hased an the presemce of BLE support.
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% In particular, for mon=BLE Vs

2 Start address| Sire Content

5 0009000 [16Kb [Esp32 NVS anea

-5 DO0DDD0D0 [RKh  |Espl2 OTA data

o [cOOOHF000  [4Kh  [Esp32 PHY dat

g’ 00010000 [IMb  [Zerymih v

3 01 10000 [IMb [Zerynth WM (FOTA)

é D002 10000 [512Kb [Zerynth Bytecods
00290000 [512Kb [Zerynth Bytecode (FOTA)
Coel03 [ 0000 [512Kb [Free for user siorage
00300000 [44RKb [Reserved
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For BLE Whls:

[tart address | Siee Conteat
[HHHEHHH  |L6ED  [Espd2 MVE area
fe000D000 BKh  [Espd2 OTA date
M HHE B [Espd2 PHY dai

[rHHF L |1 216KE [Fermih ¥

[riib| HHKD |1 216K [Zerynth WM (FOTA)
0270000 [F20KD  [Zerymnih Bytecode
200 [F20KE  [Zermih Byiecods (FOTA)
f003 10000 [F12Kh [Free for wser siomge

fred03e0000  [{48KE [Reserved

Device Summary

Microcomroller: Tensilica 32-bin Single~Thal-core CPL! Xiemsa LX&

Diperanng Volmge 33V

Imgut Viltage: T-12%

Drigiial L0k Pins (D80 25

Aralog bepest Pins (ADCE &

Aralog Ouipuis Pims (DAC): 2

LIARTs: 3

SPls 2

305 3

Flash Memaory: 4 MB

SEAM: 230 KH

Clock Spead: 240 Mhz

Wi-Fi: [EEE BO2.11 h'g'nielic
= Imegmied TR switch, balun, LA, power smplifier and msviching setwark
= WEPor WPAWPAL suthentication, or open networks

Power

Porwer bo the [MIT Espd? DevKin vl is supplied via the on-board USE Micro B connector or directly via the
“WIN® pim. The power source is selected amomatically.

The device can operate on an exizmal supply of & w 20 wols. IF esing more thas 12, the volaage regalabor may
overheat and damage the device. The recommended range is 7 1o 12 valis.

Connect, Register, Virtualize and Program

The NNT Esp32 DevBlil vl comes with a senal-to-ush chip om boand tha allows programmang and opening the
UART of the ESF32 module. Drvers may be needed depending on vour sysiem {Mac or Windows) and can he
dowamlnad from the odficial Espressif documemation page. In Linux sysiems, the DevKin v should work o of

———

Politeknik Negeri Jakarta



RIRHEM LODaN HIUNajl|Od 4RiEM DURA URDURUSGY) UBiDNIW Yep} ueannbuad 'q

‘yejesew nyens uenefun neje YLy uesynuad ‘uesode] uesynuad ‘yejwyl efiey uesynuad
Jaquins ueyynga

L J
Datasheet DFPlayer mini-MP3

| DFPLayer Mini

1. Summary

eydideH
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1.1 .Bricl Instruction

DFPLayer Mini module 15 a serial MP3 module provedes the perlocl micprated MP5, WMY bardwane docodimg:.
While tho sellware sepporls TF cand driver, supports FATI6, FAT32 lile system. Through simple scrial
commands o spoci [y music playing, as well as how o play music and other lesctions, withoul the combersome
underlying operaling, casy o use, slable and reliable are Uhe most impriant Tealores of Lhis module.

1.2 .Features

Support Mp3 and WMY decoding

Support sampling rate of

BEHz 1L2SEHE 1 2ZEHe 16K HE X2 05K He, 24K He, 32K Hz A4 1 KHz ARK H =

24-bit DAC output, dynamic range support 90dB, SMNR supports 85dB

Supports FAT16, FAT32 file system, maximum support 32068 TF card

A warwely of control modes, seral mode, ALY key control mode

The broadeast language spols featwre, you can pause the background music being played
Built-in 3%W amplifier

The audio data s sorted by folder; supports up to 100 folders, sach folder can e assigmed to 1000 L ¥
ETEY

30 lewels volume adjustable, 10 levels BQ) adjustable.
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S Application

‘ue

( Y Car navigalion voice brogdeasst

i | Rowd transpart inspectors, toll stations volce prompts

Railway station, bus safely imspection vowe prompls

Electricity, communications, financial business hall voice prompis
Wehicle mto and out of the channel verify thatl the voice prompis
The public security border control channel voice prompis
Mulii-channe| votce alarm or equipment operaling guide voice
The eleciric wwrist car safe driving volce notices
Electromechanical egquipment failure alasm

Fire alarm voice prompls

uenjpuad

WOV WY WYY WYY

The autematic brosdeast equipment, regular brosdeasi.

[

. Module Application Instruction

L.1. Specification Deseription

Item Deseriplion | ¥ |

1. Support 111723 and 1501381353 layerd audio decoding (‘l'
/

MPIFOrmal 2. Support sampling rate (KHZ RN 10250 201622 05/ 24732/44.1/18 [

3. Support Mormal. Jaze. Classic. Pop. Rock etc

LIART Port Standard Serial; TTL Level: Bawd rais adju:i[ahh.'[d.u.‘fa.u.'ll bad rate s S&00)
Working Voltage IMC3. 2500, Type ATV
Standby Current 20mA
) .l.}|n.'m1:||:||5 AT
lemyperaluri:
Humidity S -95%

Table 2.1 Specification Descriplion

Politeknik Negeri Jakarta



CJARRR[ LIODIN AIU931|0d 1818M DURA URDURUSGE) URRIDNISW JePL URGRNDUSG 'q

‘yejesew njens uenefun neje YRy vesynuad ‘uesode) uesynuad ‘Yejwy efiey uesynuad
12quins ueyynga,

Beqes dnnbusu Bussena L

uenjpuad ‘ueyipipuad uebupuaday

w uep ueywnueduaw eduey juj siny eA1e)y Yninjas neje uey

Aua

:eydid ey

DitwpR3iod il e3did YeH ©

DFPLayer Mini

2.2 .Pin Description

No Pin Description Note

1 voe Input Voltage DC3.2-5.0V, Type: DCA2V

"2 | RX |  UARTserialipa |

3 > UART serial output

1 DAC R Audio output right channel Drive earphone and amplifier

5 DAC L Audio output left channel Drive earphone and amplifier

6 SPK2 Speaker Drive speaker less than 3W
] GND Ground Power GND

] SPK1 Speaker Drive speaker less than 3W

9 101 Trigger port 1 - ""’:z:‘x:’z‘my""" press
10 GND Ground Power GND

1 102 Trigger port 2 Short ‘"“";‘n:’m':: :‘;’:m (c';"‘“ preas fo
12 ADKEY1 AD Port | Trigger play first segment

13 ADKEY2 AD Port 2 Tri_g;;;;»;' fifth segment

14 UsB+ uss+ pe USB Port

15 UsB- USB- DM USB Port

16 BUSY Playing Status Low means playing \High means no

Table 2.2 Pin Description
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DFPLayer Mini

3. Serial Communication Protecol

Serial port &% & comman communication in the industral control feld, we conducted an industral level of
oplimization, adding frame checksum, retransmission, error handling, and other messures o significantly
strengthen the stability and reliability of communication, and can expansion more powerful RE485 for
networking functions on this basis, serial communication basd rate can sef as your own, Uhe default baud
rale is 9600

3.1, Serial Communicalivn Formal

Support for asynchronows serfal communication mode via IC serial sending commands
Communication Standard:9600 bps

Drata bits @1

Checkout o

Flow Contrel e

Format: $5 YER Len OCMIDY Feedback paral paral checksom S0

Each command feedback begin with $ | that 13

55 Start byte DxTE WTE
VER Virsion Version Information
Lien the number of bytes affer “Len™ Checksums ans mot counted
CMI Comemnds Indecate the specific operatons, such as play
panse, el
Freedbac Command Teedback 1 mzed for fLH.'IjF:I:}, l_'. Teedbasck, 0 no
paral Parameter 1 Cruery high data byile
paral arameter I Query low data byte
L - Accumulaiion and verifcation |not melude
checkswm Checksum start bit §]
%0 Emd bit End bit  0xEF

For example, if we specily play NORFLASH, you need to send: TE FF 06 04 00 00 04 FF DD EF
[rata length is 6, which are & bytes | FF O6 (8 00 00 04]. Mot counting the start, end, and verification.

3.2 Serial Communication Commands

1L Direcily send commands, no paramelers relurned

My Funclion Descriplion Faramelers{ 16 bil)

Ix01l Mexl

=02 Previons

=03 Hpecily racking{NUM) 0-2000

=0 Increase wvislume

L Deorcaso volume

kD Specily volume -3

=07 Specily BN 1/234/5) Mormal/PopRack/ e Classic/ Base
xDE Spocly playback mode (V1723 ) Ropoal Tokbdor repeal/single repeal’ random
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