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“Rancang Bangun Tongkat Pintar Bagi Penyandang Tunanetra
Berbasis Android”
ABSTRAK

Tidak semua manusia diciptakan dengan memiliki mata normal, ada pula yang memiliki gangguan
penglihatan sejak lahir. Tunanetra adalah kondisi di mana seseorang memiliki keterbatasan dalam
hal penglihatan dan menjadi seorang penyandang tunanetra merupakan suatu hal yang tidak mudah
untuk dijalani. tunanetra umumnya menggunakan alat'bantu jalan berupa tongkat biasa, untuk itu
tongkat pintar ini dapat mempermudah penyandang dalam.kehidupan sehari-hari. Alat ini
menggunakan sistem mikrokontroler NodeMCU ESP8266 dan Arduino:Nano.sebagai pusat kontrol
yang dilengkapi dengan sensor_ultrasonic berfungsi untuk mendeteksivjarak objek dengan
memberikan peringatan suaramelalui buzzer dan speaker. Dari hasil pengujiansensor ultrasonik
memiliki sensitivitas yang sangat tinggi dalam mendeteksi objek atau benda yang berada di
sekitarnya. Dilakukan percobaan pada objek rata dan tidak rata, pada objek rata sensor ultrasonik
bekerja sesuai dengan yang diharapkan, lain hal dengan pengujian pada objek tidak. rata
didapatkan nilai'99,82% sensitivitas terhadapat objek dengan selisih kesalahan error 0,18% dari
100%. Alat ini dapat mengirimkan lokasi penyandang ke pihak keluarga melalui push button yang
dapat ditekan.oleh penyandang tunanetra ketika terjadi situasi darurat atau proses penjemputan.
Respon _dari push button akan di proses oleh NodeMCU dikirim dan disimpan ke firebase. Data
hasil .pendeteksian GPS menghasilkan latitude+ 6°22°29.6”S dan longitude 706°49°57.1"E
menampilkan lokasi JI. Margonda, Beji Depok di aplikasi android sehingga keluarga penyandang
dapat melihat lokasi penyandang dan dapat dilakukan proses penjemputan.

Kata Kunci : Arduino Nano, NodeMCU ESP8266, sensor ultrasonic, push button, GPS Ublox Neo-
™.

“Design a Smart Wand for the Visually Impaired

Android-based”
ABSTRACT

Not all humans are created with normal eyes, some are visually impaired since birth. Blindness is a
condition where a person has limitations ‘in‘terms.of vision‘and being blind is something that is not
easy to live with. The visually impaired generally use a walking aid in the form of an ordinary cane,
for this reason, smart devices are made that can facilitate people in their daily lives. This tool uses
the NodeMCU ESP8266 microcontroller system and Arduino Nano:as a control center equipped
with an ultrasonic sensor that functions to.detect the distance of an object by giving a warning sound
through a buzzer. From the results of testing the ultrasonic sensor has a very high sensitivity in
detecting objects or obstacles that are around it. Experiments were carried out on flat and uneven
objects, on average objects the ultrasonic sensor worked as expected, in contrast to testing on
uneven objects obtained a value.of 99.82% sensitivity to objects with an error error.error difference
of 0.18% from 100%. This:tool can send the location of the person to the family through-a push
button that can be pressed by people with visualiimpairments.when.an-emergency situation or pick-
up process occurs. The response from the push button will be processed by NodeMCU sent and
saved to firebase. Gps detection data resulted in a latitude of 6°22'29.6"S and a longitude of
106°49'57.1"E showing the location of JI. Margonda, Beji Depok in the android application so that
the family of the person can see the location of the person and can be picked up processed.

Keywords: Arduino Nano, NodeMCU ESP8266, ultrasonic sensor, push button, GPS Ublox Neo-
™.

Vi
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PENDAHULUAN

1.1 Latar Belakang

Tidak semua manusia diciptakan dengan memiliki mata normal, ada pula yang
memiliki gangguan penglihatan sejak lahir. Menurut. estimasi Kementerian
Kesehatan RI, jumlah tunanetra di Indonesia telah mencapai.1,5% dari seluruh
jumlah penduduk dan diperkirakan akan terus bertambah setiap tahunnya. Menurut
waldometer pada.tanggal 25 Juni 2022 saat ini penduduk Indonesia berjumlah279
juta jiwa, data ini didasarkan pada elaborasi waldometer dengan PBB. Dalam hal
ini dapat'dikatakan bahwa sekurang-kurangnya saat ini ada 4,770,000 tunanetra,
baik dalam kategori buta maupun lengah penglihatannya hal ini disampaikan oleh
badan pusat statistik (BPS).

Tunanetra adalah kondisi di mana seseorang memiliki keterbatasan dalam hal
penglihatan dan menjadi seorang penyandang tunanetra merupakan suatu hal yang
tidak “mudah untuk "dijalani. Ketidakmampuannya untuk® mengindra cahaya
membuat seorang penyandang tunanetra tidak bisa.melihat apa pun. Hal ini yang
menjadikan hambatan bagi penyandang tunanetra dalam melakukan mobilitas dan
aktivitas sehari-hari.

Saat ini para penyandang tunanetra umumnya menggunakan alat bantu jalan
berupa tongkat biasa, fungsinya ‘untuk” mendeteksi adanya benda atau objek di
sekitarnya. Tongkat digunakan pada saat berada-di luar ruangan, tetapi pada saat di
dalam ruangan tongkat jarang digunakan karena dapat merusak barang pecah yang
berada di ruangan.

Pembahasan tentang tongkat pintar yang banyak tersaji di buku,artikel, ataupun
jurnal dan lebih banyak berfokus bahwatongkat pintar.merupakan alat yang bersifat
praktis (Fadhli Syaifurahman,2020). Terkait hal ini penulis akan merancang dan
membuat alat bantu tongkat pintar yang dapat mendeteksi objek-objek yang berada
di sekitar penggunanya dengan output berupa suara.

Tongkat ini dilengkapi dengan sensor ultrasonic HC-SR04 yang dapat
mendeteksi objek dan mengirimkan informasi kepada Arduino Nano sebagai pusat

kontrol sistem untuk memberikan notifikasi berupa bunyi. Tongkat pintar ini juga
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dilengkapi dengan global positioning system (GPS) dan tombol panik yang
nantinya apabila tombol tersebut ditekan, pengguna dapat mengirimkan alarm
darurat kepada kerabat atau keluarga untuk dilakukannya proses penjemputan
sesuai dengan titik lokasi penyandang. Hal inilah yang menjadi latar belakang
pengusul untuk membuat tugas akhir yang berjudul “Rancang Bangun Tongkat
Pintar Bagi Penyandang Tunanetra Berbasis Android’’.

1.2 Rumusan Masalah
Berdasarkan latar belakang yang telah diuraikan di atas, maka permasalahan

yang akan dibahas dalam tugas akhir ini adalah sebagai berikut :

1. Bagaimanacara membuat tongkat pintar yang dapat mendeteksi jarak objek
menggunakan mikrokontroler Arduino Nano dan NodeMCU?

2. Bagaimana pengujian sensor ultrasonic HC-SR 04 pada dua kondist yang
berbeda untuk tongkat pintar?

3. ' Bagaimana melakukan pengujian dan pembacaandokasi pengguna yang

terhubung dengan mikrokontroler?

1.3 Tujuan
Tujuan dengan diselesaikannya tugas akhir ini diharapkan:

1.  Mampu membuat tongkat pintar yang dapat mendeteksi jarak objek
menggunakan mikrokontroler Arduino Nano dan NodeMCU?

2. Mampu melakukan pengujian_sensor ultrasonic HC-SR04 pada dua kondisi
yang berbeda.

3. Mampu melakukan pengujian.dan pembacaan lokasi pengguna yang terhubung

dengan mikrokoentroler.

1.4 Luaran

Luaran yang ingin dicapai dari“tugas-akhir.ini adalah sebagai-berikut:

1. Menghasilkan alat berupa tongkat pintar berbasis android.

2. Menghasilkan buku laporan tugas akhir mengenai rancang bangun tongkat
pintar berbasis Mikrokontroler.

3. Karya ilmiah yang siap dipublikasikan.

Politeknik Negeri Jakarta
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PENUTUP

Simpulan

Setelah melakukan perancangan alat dan melakukan pengujian alat

“Rancang Bangun Tongkat Pintar Bagi Penyandang Tunanetra Berbasis Android”

maka dapat diambil beberapa simpulandi antaranya:

Dari hasil percobaan sensor ultrasonic pada objek bidang rata tidak terjadi
perbedaan jarak-objek dengan jarak'yang diukur. Didapatkan persentase
kesalahan error 0% darihasil pengujian, karena gelombang ultrasenic
memancarkan gelombang yang tegak lurus sehingga pembacaan jarak sudah
sesuai yang diharapkan dengan pengambilan 7 sampel data berjarak 10cm
hingga 90cm.

Dari hasil percobaan-sensorultrasonic pada objek yang tidak rata
didapatkan nilai error yang bervariasi mulai-dari 0% hingga 0,32%, dalam
hal ini sensor tidak dapat mendeteksi objek sesuai dengan jarak yang
ditentukan dikarenakan sensor ultrasontk memiliki-sensitivitas yang tinggi
terhadap jarak ukur benda. Didapatkan hasil data-persentase ketelitian
99,82% dari 100% data yang terukur dengan persentase kesalahan error
0,18% dari jmlah pengambilan sampel data.

Pengujian lokasi pengguna tongkat dilakukan di 3 titik yang berbeda yaitu
JI Margonda Raya, JI Lenteng Agung dan Kukusan Beji. Dari hasil
pengujian didapatkan titik. lokasi di. jalanMargonda Raya, Beji, Depok
dengan titik koordinat 6°22°29.6”S 106°49°57.1”E yang dibaca pada 6
derajat 22 'menit 29,6 detik Lintang selatan dan 106 derajat 49 menit 57,1
detik bujur lokasi-pengguna tongkat berada. Dalam hal ini.tongkat akan

mengirimkan titik koordinat ke aplikasi android.

Saran

Diharapkan dengan dibuatnya sebuah alat tongkat pintar bagi penyandang

tunanetra berbasis mikrokontroler ini dapat diaplikasikan sekaligus dikembangkan
dengan baik sehingga dapat digunakan dengan skala yang lebih besar.
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//PIN ULTRASONIK

#define echoPinl
#define trigPinl

//PIN ULTRASONIK
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#define trigPin2
//PIN ULTRASONIK
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pinMode (buzzer

}
void loop () {

double bawah
distancel) ;

double kanan
distance?2) ;

double kiri =
distance3);

Serial.begin (9600) ;

detectJarak (trigPin3,

Lampiran 4. Sketch Program Arduino

BAWAH
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INPUT) ;

detectJarak (trigPinl, echoPinl, durationl,

detectJarak (trigPin2, echoPin2, duration2,

echoPin3, duration3,
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Serial.print ("Kanan : ");
Serial.println(kanan);
Serial.print ("Kiri : ");
Serial.println(kiri);

Serial.print ("Bawah : ");

Serial.println (bawah);
if (kanan <= 50) {
digitalWrite (buzzexr

delay (1000) ;

digitalWri uzzerPin, LOW) ;

alWrite (buzzerPin, LOW) ;

kiri <= 50)

gitalWrite (b

italWrite (b

S\ W POLITEKNIK
\W NEGERI
TR\ JAKARTA

LOW) ;

buzzerPin,

}
delay (1000) ;

double detectJarak(int trig, int echo, long duration, int
distance) {
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digitalWrite(trig, LOW);
delayMicroseconds (2) ;
digitalWrite(trig, HIGH);

delayMicroseconds (10) ;
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LOW) ;

digitalWrite(trig,

HIGH) ;

= pulseln (echo,

duration
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Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.
b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Lampiran 5. Sketch Program NodeMCU ESP8266

#i#include <FirebaseESP8266.h>
#include <ESP8266WiFi.h>

#include <WiFiManager.h>

#include <TinyGPS++.h>

#include <SoftwareSerial.h>
SoftwareSerial swSer (4, 16);

A TinyGPSPlus gps;

) //double latitude=-7.729997, longitude
double latitude, longitude;

0.494514;

"eb8r2xy0Q10XheXgyMTNvOrUeDWQSeGamKHJU
re-adc’

e trigPinl D
e echoPinl D
ttonPin = 5;
eData fireb

FOLITEKNIK
NEGERI
JAKARTA

Serial.begi
swSer.begin (
WiFi.begin (WI
Serial.print ("connec
while (WiFi.status() != WL _CONNECTED) {
Serial.print(".");
delay (500) ;
}
Serial.println();
Serial.print ("Connected With : ");
Serial.println (WiFi.localIP());

Firebase.begin(FIREBASE_HOST, FIREBASE_AUTH);
// Firebase.reconnectWiFi (true);
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// Firebase.setReadTimeout (firebaseData, 1000 * 60);
// Firebase.setwriteSizelLimit (firebaseData, "tiny");
mp3 set serial (Serial);
delay (1) ;
mp3 set volume (100);
}
void sendToApps (String latt, String
Firebase.setString (firebaseDa
latt);
Firebase.setString (fi
1ngg) ;
Serial.println

idDevice + "/lat",

Data, "/user/" + uid = + "/1ng",

longitude
Serial.print
Serial.print
erial.print

POLITEKNIK
NEGERI
JAKARTA

")

Serial.pr
Serial.pri
if (dataNoti
mp3 play (3);
delay (3000) ;

void loop () {

read notify();

read gps();

double depan = detectJarak(trigPinl, echoPinl, durationl,
distancel) ;

int x = digitalRead (buttonPin);
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Serial.println(depan);

6));
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ing (longitude,

long duration,
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Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :
a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.
b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Far more information pleass wisit the product page
N

& CUIINC

MODEL: FJ-002BH | DESCRIPTION: OC POWER JACK

Lampiran 6. Data Sheet DC Power Jack

For mformabion on related products, wiew External Power Supplies

date [5/12/2016
page 1lofd

FEATURES

+ 2.5 mm center pin

= 5.0 A rating

+ right-angle orientation
» through hole

.

0HS

T

SPECIFICATIONS

parameter . conditions/ description min . yp " max  units
rated input voltage 24 Vdc
rated Input current 5.0 A
contact resistance! between terminal n a closed Crcul 30 ma
nsulation resistance at 500 Vdc 100 MQ
voltage withstand at 50/60Hz for 1 minute 500 Vac
nsertion/withdrawal force 0.3 3 kg
terminal strength any direction for 10 seconds 500 g
operating temperature 25 B85 "C
ife 5,000 cycles
flammability rating UL94Y-0

RoHS 2011/65/EU

Miota 1. When mexsurad at & current of less tham 100 m&/1 kHz

SOLDERABILITY

parameter conditions /description min typ max umnits
wave soldering dipped in solder pot for 5 £0.5 seconds 253 260 265 "C
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Lampiran 7. Data Sheet NodeMCU ESP8266

diyeHO

N — o
= [
g8 ol x
3590 v Uvo N
38855 3 Internet of Things
=} Q3 =
— Q =
a2 58 3
.
~25%5 = NodeMCU ESP8266 ESP-12E
o3 9 535 epgee
=8 3z & Wifi Development Board
o = 5a =
§E g'ﬁ'u (] NodeMCL Ix an open source o platiorm. & inchades fSrmware which Tuna on the
;3 ol g 3 z ESPR208 Wi-Fi SoC trom Espressil Syslems. and hardwiare whech i based on the
25 % "=' g- E ESP-12 modde. The lerm "NodeMCL" by defaull refers 10 the Sremwace rathes than
8 g- E ;‘e. : o DewdiL The firware uses o Lua saripting language. i is based on the elua
2o Q 3 g £ project, and bult o o Espresst Non-OS SDK for ESPE206. It uses many open
;5 5 g g g acurce peogects, sach s lus-cpon, and apety
23528 ]
o x sc
1288y 2 Feat
&0 T 20 eatures
® O ==— -
o = B S . : DevKe v1.0
= 5, e c = ‘ersion v
'3 Q &: g‘ » Broadboard Friendly
9 o
cLE = 5 a > Light Weight and small size
o ‘ﬁ 39 * 3.3V operated, can be USB powered
= iy,
g- e T » Uses wireless protocol BOZ2.11b/gin — S
— ol
%. 5 o @ > Built<n wireless connectivity capabilities L \P 7
: E' §?’, * Builtin PCB antenna on the ESP.12E chp. Anane S -
S ©v>S9 » Capable of PWM, 12C, SP1, UART. 1-wire, 1 analog pin.
8953 i 0O 3
" ;'g'g * Uses CP2102 USB Senal Communicaion interface module sowams
% ; g 3 * Arduno IDE compatible (extenson board manager required)
E ; §§ * Supports Lua (alike node js) and Arduine C programming language
> 30
2 o
3882
3 @ Sg PINOUT DIAGRAM
s =93
~- - =X NodeMCU ESP8266 v1.0
gy 33
— 5
=372
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Lampiran 8. Data Sheet XL6009

td XL6009

400KHz 60V 4 A Switching Current Boost / Buck-Boost ! Inverting DG/ DC Conver ter

Features

B Wide 5V to 32V Input Voltage Range

B Positive or Negative Output Voltage
Programming with a Single Feedback Pin

B Current Mode Control Provides Excellent

Transient Response

1.25V reference adjustable version

Fixed 400K Hz Switching Frequency

Maximum 4A Switching Current

SW PIN Built in Over Voltage Protection

Excellent line and load regulation

EN PIN TTL shutdown capability

Internal Optimize Power MOSFET

High efficiency up to 94%

Built in Frequency Compensation

Built in Soft-Start Function

Built in Thermal Shutdown Function

Built in Current Limit Function

Available in TO263-5L package

Applications

B EPC/ Notebook Car Adapter
B Automotive and Industrial Boost
Buck-Boost / Inverting Converters

B Portable Electronic Equipment

General Description

The XL6009 regulator is a wide input range,
current mode, DC/DC converter which is
capable of generating either positive or
negative output voltages. [t can be configured
as either a boost, flyback, SEPIC or inverting
converter, The XL6009 built in N-channel
MOSFET and fixed
oscillator, current-mode architecture resulis in

power frequency
stable operation over a wide range of supply
and output voltages,

The XL6009 regulator is special design for
portable electronic equipment applications.

TO263-5L
Figurel. Package Type of XL6009
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Lampiran 9. Data Sheet BMS 2s

Q
=
N
T =
N —
. -0 e
g8 x o
=) vy -
s PP O = 2S 7.4V BMS DATASHEET- SEEGATE CORPORATION
BS 2255 i
Ne @ ga g 3
=§ .g"g% = CER Tested Item Criterion
g3 9 55 ¢ [
ﬁ‘g 3 g‘g = o Charging Voltage DC: 8. 4V CC/CV
m 3 a2 - 1 Voltage
§= o E'U a Blance Volatage for single cell
=3 2¢ch 2
253 2F B
P35 = x@Q ’ -
Q af == = Current consumption =Bua
22 % g < 2 Current
:; 2 0o "fl Max continmuous charging current 43
93 3 S
50 = "5"“:’ (] Max continuous discharging current 44
=3 P @awn =]
§T T 3o -
o 3 T < ; Ven Over charge detection voltage 4. 2840, 025v
T o {=d
o 5 4
2aa? ]
o g &§ : 3 Over charge Protection Veen Over charge detection delay time Q00-1700ms
e B Q
B8 39
g- Q 'g (=4 VREL1 Over charge release voltage 4. 0840, 05V
Q=37
v o =535
S g9 == — . B . 5 g4 .
P VDET2 Over discharge detection voltage 2940, 10v
§p38
€ S33
3 3 g o 4 Over discharge protection | Twdet2 | Over discharge detection delay time 120-200ms=
£ §E3
= — ©n
T =39 VRELZ Over discharge release valtage 3,040, 10v
L
-
< o<t
o = 23 VOET3 Over current detection voltage 0. 2040, 030v
g538
SIE:
= 0 . . . -1
53309 a IDp Over current detection current 9-124
-0 'g =1 ] Ower current protection
Q. 33
9 ]
o =g Release condition Cut load
3 3
g- Fg Overcurrent detection delay time 1-20ms
2 8z
Exteri short
£ o2 Detection condition FrErior she
: 53 circuit
"}
o] g c (3] Shoert protection
% 53 Release condition Cut short eireuit
c ET
= 5‘& Short eircuit current detection delay 100-400u =z
D
= Interior resistance RDS Main loop electrify resistance ¥YC=4. 2V, Rpc = 60m 2
= 7
: Current consumption IDD Current comsume in normal operation =12n4A
& , .
= Operating Temperature -45°C —= 4657
o 5 Temperature
% Storage Temperature -45C -— +B5TC
[
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S
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Hak Cipta:

1. Dilarang mengutip sebagian atau seluruh karya tulis ini tanpa mencantumkan dan menyebutkan sumber :

a. Pengutipan hanya untuk kepentingan pendidikan, penelitian , penulisan karya ilmiah, penulisan laporan, penulisan kritik atau tinjauan suatu masalah.

b. Pengutipan tidak merugikan kepentingan yang wajar Politeknik Negeri Jakarta

2. Dilarang mengumumkan dan memperbanyak sebagian atau seluruh karya tulis ini dalam bentuk apapun
tanpa izin Politeknik Negeri Jakarta
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Lampiran 10. Data Sheet modul GPS

@blox NEO-7 - Data Sheet

eydid yeH

eyexer UaBaN IuRM[od Nitw e3did eH )

Document Information

Title NEO-7

Subtitle u-blox 7 GNSS modules

Document type Data Sheet

Document number UBX-13003830

Revision, date RO7 11-Nov-2014

Document status Production Information

Document status explanation

Obyective Specification Document contains target values. Revised and supplementary data will be published later.

Advance Information Document contains data based on early testing. Revised and supplementary data will be published later.

Early Production Information  Document contains data from product verification. Revised and supplementary data may be published later.

Production Information Document contains the final product specification.

1|3 eAJe)] yninjas neje ueibeqas diynbusaw buese|iq ‘|

;. This document applies to the following products:

= Name Type number ROM/FLASH version PCN reference
NEQ-7M-0 NEQ-7h-0-000 ROM1.00 /A
NEC-TN-0 NEOQ-7N-0-002 FW1.00

NEGERI

JAKARTA

Jaquins ueyingakuaw uep ueywnjuesuaw eduey
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Lampiran 11.

B DESCRIPTION

The UTC 2206 is a monalithic integrated circuit consisting of a
2-channel power amplifier .it is suitable for stereo and bridge
amplifier a_nlication of radio cassette tape recorders.

B F:ATJRES

*High output power
Stereo:Po=2.3W(Typ) at Vo=V HL=40.
Bridge: Po=4. TW(Typ! at voo=8V RL=601

*Low switching distortior, at high fraquency.

*Sman shock noise at the time of power on/off due to a built-in
muting circuit

*Good ripple rejection due to a built-in ripple filter.

*Good channel separation.

*Closed loop voltage gain fired 45dB(Bridge: 51dE) but availability
with external resistor added.

*Minimum number of external parts required

*_asy to design radiator fin.

®  ORDERING INFORM/.TION

Data Sheet Audio Amp

DIP-12H

Order Number Package

Packing

22065-C12H-T DIP-12H

Tube

2206G-D12H-T

{1)Packing Type
{2)Package Type
13)Grean Package

(1) T: Tube

(2) D12H: DIR-12H
{3} G. Halogen Frea and Lead Free

B MARKING

I ke T I ol W e O sl
utc

22066 —» Data Code

o
LI TR IGTL]

Lot Code
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Lampiran 12. Data Sheet DFPlayer Mini

1. Summary

DFPLayer Mini module is a serial MP3 module provides the perfect integrated MP3, WMV hardware decoding.
While the software supports TF card driver, supports FAT16, FAT32 file system. Through simple serial
commands to specify music playing, as well as how to play music and other functions, without the cumbersome

Brief Instruction

underlying operating, easy to use, stable and reliable are the most important features of this module.

1.2

AU

VYV Y Y Y

v

—
L

TVYYYYYYYYY

A

Features

Support Mp3 and WMV decoding

Support sampling rate of

BEHz 11.025KHz 1 2KHz, 16 KH2 22 05K H2 24K Hz 32K Hz 44 | KHz 48K Hz

24-bit DAC output, dvnamic range support 90dB, SNR supports 8548

Supports FAT 16, FAT32 file system, maximum support 32GB TF card

A variety of control modes, serial mode, AD key control mode

The broadcast language spots feature, you can pause the background music being played
Built-in 3W amplifier

The audio data is sorted by folder; supports up to 100 folders, each folder can be assigned to 1000
SOngs

30 levels volume adjustable, 10 levels EQ adjustable.

Application

Car navigation voice broadcast

Road transport inspectors, toll stations voice prompis

Railway station, bus safety inspection voice prompis

Electricity, communications, financial business hall voice prompts
Wehicle into and out of the channel verify that the voice prompis
The public security border control channel voice prompis
Multi-channel voice alarm or equipment operating guide voice
The electric tourist car safe driving voice notices
Electromechanical equipment failure alarm

Fire alarm voice prompis

The automatic broadcast equipment, regular broadcast.

2. Module Application Instruction

2.1. Specification Description
Item Description
I. Support 11172-3 and 15013813-3 layer3 audio decoding
MP3Farmat 2. Support sampling rate (KHZ:8/1 10251 2/16/22.05/24/32/44. 1 /148
3. Support Normal. Jazz. Classic. Pop. Rock etc
UART Port Standard Serial; TTL Level; Baud rate adjustable(default baud rate is 9600)

Working Violtage

DC32~-5.0W; Type :DC42V

Standby Current 20mA
Operating .
Temperature ~H~+70

Humidity 5% ~95%

Table 2.1 Specification Description
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2.2 .Pin Description

-“i':ig_uru 2.1

No Pin Description Note

1 vce Input Voltage DC3.2~5.0V:Type: DC4.2V

2 RX UART serial input

3 X UART serial output

4 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

7 GND Ground Power GND

8 SPKI Speaker Drive speaker less than 3W

10 GND Ground Power GND

1l 102 Trigger port 2 Short P'ﬁ:‘ﬂ:‘mp::' :l;i:ln:el:mg press 1o
12 ADKEYI AD Port | Trigger play first segment

13 ADKEY2 AD Port 2 Trigger play fifth segment

14 USB+ USB+ DP 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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3. Serial Communication Protocol

Serial port as a common communication in the industrial control field, we conducted an industrial level of
optimization, adding frame checksum, retransmission, error handling, and other measures to significantly
strengthen the stability and reliability of communication, and can expansion more powerful RS485 for
networking functions on this basis, serial communication baud rate can set as vour own, the default baud

rate is 9600

3.1, Serial Communication Format

Support for

asynchronous serial communication mode via PC serial sending commands

Communication Standard: 9600 bps

Data bits :1

Checkout :none
Flow Control :none

Formaty 85 VER Len

CMD  Feedback paral

paral checksum S0

55 Start byte 0xTE Each command rr.‘r.":lll'.lﬂ.f]: PI::."[[I with§ |, that is
Ix7E
VER Version Version Information
Len the number of byies afier “Len™ Checksums are not counted
CMD Commands Indicate the specific operations, such as play /
pause, elc.
Feedback Command feedback If need for rétdhijfk.. I_.' feedback, 0: no
feedback
paral Parameter | Query high data byte
para2 Parameier 2 Query low data byte
checksum Checksum Accumulation un.dl 1.'v::rl_] ication [not include
start bit §]
20 End bit End bit OxEF

For example, if we specify play NORFLASH, vou need to send: 7E FF 06 09 00 00 04 FF DD EF
Data length is &, which are 6 bytes [FF 06 09 00 00 04]. Not counting the start, end, and verification.

3.2 .Serial Communication Commands

1).Dvirectly send commands, no parameters returned

CMD Function Description Parameters{16 bit)

Oxid1 Mext

0x02 Previous

=03 Specify tracking{NUM) (-25049

0x04 Increase volume

x5 Decrease volume

x06 Specify volume 0-30

0x07 Specify EQ{0/1/2/3/4/5) Normal/Pop/Rock/lazz/Classic/Base
=08 Specify plavback mode (0/1/2/3) Repeat/folder repeat/single repeat/ random
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Lampiran 13. Data Sheet Arduino Nano

Arduino Nano Pin Layout

o._./OONI_
DITX (1)|M==@ ® @| = ®(30) VIN
DO/RX  (2)] | waw.arpUIND.CC [ (29) GND
RESET (3)[@[*"°V1%3 “eN°l@ |l (28) RESET
GND (4) g “. (27) +5V
Dz (5) g Q (26) AD
D3 (6) u.l‘ g (25) A1
% o8 o
5 (8)|@® ®|[(23)
] b 821 A5
DB(H:r g g I:ZIL‘I:IFIJE;
D9E12§ s i :19;#.?
olo H&
D10 (13) 3. 3. (18) AREF
D11 (14) 9{ u&j (17) 3V3
D12 (15)|l@ oll16) D13
1-2, 5-16 Do-D13 1o Digital input/output port 0 to 13
3,28 RESET Input Reset (active low)
4,29 GND PWR Supply ground
17 3av3 Qutput +3.3V output (from FTDI)
18 AREF Input ADC reference
19-26 AT7-AD Input Analog input channel 0 to 7
27 +5Y Qutput or | +5V output (from on-board regulator) or
Input +5V (input from external power supply)
30 VIN PWR Supply voltage
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Lampiran 14. Lampiran Sensor Ultrasonic

HC-SR04 User Guide
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1. Ultrasonic Distance Measurement Principles

The transmitter emits a 8 bursts of an directional 40KHz ultrasonic wave when
triggered and starts a timer. Ultrasonic pulses travel outward until they encounter
an object, The object causes the the wave to be reflected back towards the unit.
The ultrasonic receiver would detect the reflected wave and stop the stop timer.
The velocity of the ultrasonic burst is 340m/sec. in air. Based on the number of
counts by the timer, the distance can be calculated between the object and
transmitter The TRD Measurement formula is expressed as: D = C X T which is
know as the time/rate/distance measurement formula where D is the measured
distance, and R is the propagation velocity (Rate) in air (speed of sound) and T
represents time. In this application T is devided by 2 as T is double the time

value from transmitter to object back to receiver.

2. Product Features

Features

Stable performance (Xtal.)

® Accurate distance measurement
® High-density SMD Board

® Close Range (2cm)

Uses

® Robotics barrier

Object distance measurement
Level detection

Security systems

Vehicle detection/avoidance
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3. Product Views

FRONT BACK

AR
-
-
—
.-
——
—
.
—
—

4. Module Pin Asignments

Pin Symbol Pin Function Description
1 VCC 5V power supply
2 Trig Trigger Input pin
3 Echo Receiver Output pin
4 GND Power ground

5. Electrical Specifications

WARARNING

Do Not connect Module with Power ledl Always apply power after connecting
Connect "GND" Terminal first A

Electrical Parameters HC-SR04 Ultrasonic Module
Operating Voltage 5vDC
Operating Current 15mA
Operating _Frequency 40KHz
Max. Range 4m
Nearest Range 2cm
Measuring Angle 15 Degrees
Input Trigger Signal 10us min. TTL pulse
. TTL level signal, proportional to
Output Echo Signal Silave
Board Dimensions 1-13/16" X 13/16" X 5/8"
Board Connections 4 X 0.1" Pitch Right Angle Header Pins
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40KHz
Acoustic
Burst

40KHz
Reflected
Signal
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HC-5R04 ULTRASONIC MODULE

Bxd0KHz

I

Propagation Delay
Dependent on Distance

Trigger 10us min. start measurement from microcontroller.

Max Rep. Rate: 50us

ECHO Output pulse to microcontroller, width is the time from last of 8 40KHz
bursts to detected reflected signal (microcontroller Timer gate signal)

Distance in cm = echo pulse width in uS/58
Distance in inch = echo pulse width in uS/148

Information obtained from or supplied by Mpja.com or Marlin P. Jones and Associates
inc. is supplied as a service to our customers and accuracy is not guaranteed nor is it
definitive of any particular part or manufacturer. Use of information and suitability for
any application is at users own discretion and user assumes all risk.
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Lampiran 15. Lampiran Data Sheet Battery 18650

TEﬁ/ERGY

Tenergy Corporation

436 Kato Terrace

Fremont CA 94539

Tel: 510-687-0388 Fax: 510-687-0328

TENERGY 18650 2200mAh Li-lon Cell

Product Name: Tenergy Lithium lon 18650 Cell
Product Number: 30003
Battery Model: 18650 2200mAh

Battery Chemistry: Lithium lon Rechargeable

Max Diameter (¢): 18.3mm

Dimension:

Max Height (H): 65.0mm

1. Scope

The specification describes the technology parameters and testing standard for the lithium ion
rechargeable cell supplied by TENERGY CORPORATION.

2. References

This specification is referenced GB/T18287-2000, UL1642, IEC61960-1:2000.

3. Basic characteristics

. Nominal Capacity : 2200mAh (0.2C, Discharge)

3.1 Capacity
Minimum Capacity: 2100mAh (0.2C, Discharge)

3.2 Nominal Voltage 3.7V
3.3 Internal impedance < 80mQ(with PTC)
3.4 Discharge Cut-off Voltage 3.0v
3.5 Max Charge Voltage 4.20+0.02v
3.6 Standard Charge Current 0.5C4
3.7 Rapid Charge Current 1C,
3.8 Standard Discharge Current 0.5Ca
3.9 Rapid Discharge Current 1C,
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TE[JEHGY

Tenergy Corporation

436 Kato Terrace

Fremont CA 945359

Tel: 510-G87-0388 Fax: 510-687-0328

3.10 Max Discharge Current 200G,
3.11 Weight 45+1g
. : Diameter({d): 18.3mm

3.12 Max. Dimension
Height (H): 65.0mm
Charge 0~as5’C

3.13 Operating Temperature - —
Discharge -20~ 60T
Within 1 month -5~357C

3.14 Storage Temperature —
Within 6 months 0~35T

4. Standard Conditions for Test

Unless specified, all tests should be conducted within one month after the delivery under the

following conditions: Ambient Temperature: 25+5C; Relative Humidity: 65+20%

4.1 Standard Charge:

Constant Current and Constant Voltage (CC/CV)
Current = 1100maA
End-up Voltage = 4.2V
End Current = 22maA

4.2 Standard Discharge:

Constant Current (CC)
Current = T100mMA

End Voltage = 3.0V

5. Characteristics

#In this section, the Standard Conditions of Tests see the part 4.

5.1 Electrical Performances

Item

Test procedure

Requirements

5.1.1 Nominal Voltage

The average value of the working voltage in | 3.7y

Lhe whole discharge progress.

5.1.2 Discharge
Performance

The discharge capacity of the cell, which is
measured at 1C;A [or 0.5CA) current
discharge to 3.0V within 1 hour after
completely charge.

257(or 120)min

After 28 days storage at 25:5C after

5.1.3 Capacity Retention | completed charge, the residual capacity is Capacity=1980mAh
above 90%.
After 300 cycles in 100% DOD charge and
. discharge at 0.5CA current, the residual
5.1.4 Cycle Life =300 cycles

capacity.

discharge capacity is above 60% of nominal

5.1.5 Storage

(within 3 months after manufactured) after
standard charged 40-50% capacity and
stored at ambient temperature

25457, 65+20%RH for 12 months, the
storage expiry and the cell completely
charged, the cell is discharged at 0.2 CA
current discharge to 3.0V,

Discharge timez4h
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