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INTISARI 

Setiap manusia ditengah kesibukannya membutuhkan suatu alat yang 

praktis dan efisien guna mengendalikan suatu peralatan dari jarak jauh. 

Disamping itu pula mereka selalu mengutamakan privasi adalah hal yang harus 

dijaga dan tidak boleh ada orang lain yang tahu. Maka dengan melihat hal tersebut 

untuk memenuhi kebutuhan perorangan dalam mengendalikan suatu peralatan dari 

jarak jauh dibuatlah Perancangan Prototype Simulasi Pengendali Jarak jauh 

Berbasis Mikrokontroler ATmega32 dan Layanan SMS. 

 

Perancangan prototype ini didasarkan pada permasalahan untuk memenuhi 

kebutuhan perorangan yang mengutamakan privasi. Maka dalam pembuatannya 

perancangan prototype yang dikendalikan melalui perintah SMS ini menggunakan 

format SMS seperti text biasa namun untuk keamanan dalam menggunakannya 

yaitu hanya bisa diakses oleh perorangan. Alat simulasi ini juga memperagakan 

penyimpanan data pengubahan data password yang digunakan pada keypad untuk 

menanggulangi suatu masalah pada pengendali melalui SMS. 

 

Perancangan prototype simulasi ini diharapkan bisa memenuhi kebutuhan 

bagi orang yang membutuhkannya dan semoga dalam perkembangan serta 

meningkatnya kebutuhan yang ada, alat ini bisa dikembangkan lagi menjadi suatu 

alat yang bisa digunakan untuk orang banyak namun tidak menghilangkan segi 

keamanan yang sudah ada. 

 

Kata kunci : Prototype, Simulasi, Mikrokontroler, Atmega32, Layanan sms, remot 

kontrol 
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ABSTRACT 

Along with the rapid development of technology, then the height of human 
activities and needs also grow. Of the many technologies that exist today, most try 
to make it easier for humans to do the work and activities in a range. This 
problem is encouraging people to do research and design of monitoring 
equipment and a remote control that effectively and efficiently. 
 

The prototype design is written in this paper based on ATmega32 
microcontroller with the help of mobile phones and GSM modems as a means of 
liaison work. Mobile phones used as a remote control facility that controls the 
microcontroller to perform work in accordance with commands sent via the SMS 
service and have been in this program provides an opportunity to drive the switch 
controller. SMS commands from mobile phones is expected to be input so that the 
gate control input to move to open, close and lock in accordance with the 
command that is sent. A prototype system is simulated at the gates of the remote 
control. This system uses the format of PDU (Protocol Data Unit) in interpreting 
the commands on the respective control. 
 

The conclusion that the test results to the simulation tool in this regard is 
the gate which is controlled automatically by sending an SMS, this prototype 
design can be managed to open, close and lock the gate. This prototype was 
designed and used for individuals with password security password and the 
introduction of mobile number owner so it is more safe and secure to use. 
Hopefully the design of a prototype remote control simulation can be useful for 
anyone who needs it and can be further developed into more perfect without 
eliminating the existing level of security. 
 

Keywords: Prototype, Simulation, Microcontroller, ATmega32, SMS service, 

Remote control. 

 



 
 

xii 
 

DAFTAR ISI 

HALAMAN JUDUL ............................................................................................... i 

HALAMAN PERSETUJUAN ................................................................................ ii 

HALAMAN PENGESAHAN ............................................................................... iii 

PERNYATAAN .................................................................................................... iv 

PERSEMBAHAN ....................................................................................................v 

MOTTO ................................................................................................................. vi 

KATA PENGANTAR .......................................................................................... vii 

INTISARI ................................................................................................................x 

ABSTRAKSI ......................................................................................................... xi 

DAFTAR ISI ......................................................................................................... xii 

DAFTAR TABEL ..................................................................................................xv 

DAFTAR GAMBAR ........................................................................................... xvi 

BAB I PENDAHULUAN ........................................................................................1 

1.1  Latar Belakang Masalah ............................................................................1 

1.2  Rumusan Masalah .....................................................................................2 

1.3  Batasan Masalah ........................................................................................2 

1.4  Tujuan Penulisan .......................................................................................3 

1.5  Manfaat Penulisan .....................................................................................3 

1.6  Metode Penulisan ......................................................................................4 

1.7  Sistematika Penulisan ................................................................................5 

BAB II LANDASAN TEORI ..................................................................................8 

2.1  SMS (Short Message Service) ...................................................................8 

2.2  Mikrokontroler ..........................................................................................9 

2.2.1  Mikrokontroler AVR ATmega32 ......................................................9 

2.2.2  Arsitektur Memori ATmega32 ........................................................15 

2.2.3  Organisasi Memori ATmega32 ........................................................18 

2.2.3.1  Program Memori .......................................................................18 



 
 

xiii 
 

2.2.3.2  Data Memori .............................................................................18 

2.3  Komunikasi Serial USART .....................................................................20 

2.4  Port Serial DB9 .......................................................................................21 

2.5  Motor DC ................................................................................................23 

2.6  Modem Wavecom Fastrack .....................................................................24 

2.7  Bascom-AVR ..........................................................................................25 

2.7.1  Konstruksi Bahasa Basic pada BASCOM-AVR .............................25 

2.7.2  Pengarah Preprosesor .......................................................................26 

2.8  Perintah AT Command ............................................................................26 

2.8.1  AT Command untuk Komunikasi Port ............................................27 

2.8.2  AT Command untuk Pemilihan SMS Storage .................................27 

2.8.3  AT Command untuk SMS ................................................................27 

2.9  Downloader .............................................................................................28 

BAB III ANALISIS DAN PERANCANGAN ......................................................29 

3.1  Identifikasi masalah .................................................................................29 

3.2  Analisis Kebutuhan Teknologi ................................................................29 

3.3  Perancangan Perangkat Keras (Hardware) .............................................30 

3.3.1  Rangkaian AVR ATMega32 ............................................................34 

3.3.2  Rangkaian IC MAX232 ...................................................................36 

3.3.3  Rangkaian IC L298 ..........................................................................37 

3.3.4  Rangkaian Limit Switch ..................................................................38 

3.3.5  Rangkaian LCD Display 16x2 .........................................................39 

3.3.6  Rangkaian Keypad Matriks 4x4 .......................................................40 

3.3.7  Rangkaian Relay ..............................................................................40 

3.4  Perancangan Perangkat Lunak (Software) ..............................................41 

3.4.1  Program LCD 16x2 dan Keypad Matriks 4x4 .................................41 

3.4.2  Program Kendali dengan SMS .........................................................45 

BAB IV IMPLEMENTASI DAN PEMBAHASAN .............................................49 



 
 

xiv 
 

4.1  Pengujian Wavecom Fastrack dengan Hyperterminal ............................49 

4.2  Pengujian LCD 16x2 dan Keypad Matriks 4x4 ......................................53 

4.3  Pengujian Penyimpanan Data dengan Input Keypad ..............................55 

4.4  Pengujian Penghubungan SMS Modem dengan Mikrokontroler ...........61 

4.5  Hasil Analisis Pengujian Alat..................................................................66 

BAB V PENUTUP ................................................................................................67 

5.1  Kesimpulan ..............................................................................................67 

5.2  Saran ........................................................................................................67 

DAFTAR PUSTAKA ............................................................................................68 

LAMPIRAN 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

xv 
 

DAFTAR TABEL 

 

Tabel 2.1 Fungsi – fungsi alternatif pada Port B ...................................................14 

Tabel 2.2 Fungsi-fungsi alternatif pada Port D ......................................................15 

Tabel 2.3 Register Status .......................................................................................16 

Tabel 2.4 Konfigurasi Pin dan Nama Sinyal Konektor Serial ...............................22 

Tabel 3.1 Data Kolom dan Baris Keypad Matriks 4x4 ..........................................45 

Tabel 4.1 Pengujian Pengendali Pintu ...................................................................66 

 



 
 

xvi 
 

DAFTAR GAMBAR 

 

Gambar 2.1 Diagram Blok ATmega32 ..................................................................12 

Gambar 2.2 Arsitektur mikrokontroler AVR .........................................................12 

Gambar2.3 Diagram Block ATMega32 .................................................................13 

Gambar 2.4 Peta memori ATmega 32 ...................................................................19 

Gambar 2.5 Antar muka RS-232 dengan IC max232 ............................................21 

Gambar 2.5 Pin Konektor DB9 ..............................................................................21 

Gambar 2.6 Prinsip kerja Motor DC ......................................................................23 

Gambar 2.7 Modem Wavecom Fastrack ...............................................................24 

Gambar 3.1 Blok Diagram Sistem .........................................................................31 

Gambar 3.2 Rangkaian Skematik Sistem ...............................................................33 

Gambar 3.3 Rancangan Mekanik Pintu Pagar .......................................................34 

Gambar 3.4 Rangkaian Sistem Minimum Mikrokontroler AVR ATMega32 .......35 

Gambar 3.5 Rangkaian IC MAX232 .....................................................................36 

Gambar 3.6 Rangkaian IC L298 ............................................................................38 

Gambar 3.7 Limit Switch .......................................................................................38 

Gambar 3.8 Rangkaian LCD 16x2 .........................................................................39 

Gambar 3.9 Rangkaian Keypad Matriks 4x4 .........................................................40 

Gambar 3.10 Rangkaian Relay SPDT....................................................................41 

Gambar 3.11 Diagram Alir Program Pengecekan Isi EEPROM ...........................42 

Gambar 3.12 Diagram Alir Program Keypad Matriks 4x4 ....................................44 

Gambar 3.13 keypad 4x4 .......................................................................................45 



 
 

xvii 
 

Gambar 3.14 Diagram Alir Program Kendali dengan SMS ..................................46 

Gambar 4.1 Koneksi Hyperterminal Baru .............................................................50 

Gambar 4.2 Properties Hyperterminal ...................................................................50 

Gambar 4.3 Ujicoba Respon Modem dengan Hyperterminal................................51 

Gambar 4.4 Ujicoba Pengiriman SMS dengan Hyperterminal..............................52 

Gambar 4.5 Uji coba Hyperterminal SMS Nomor Urut Tertentu pada modem ....52 

Gambar 4.6 Ujicoba Hyperterminal SMS Belum Dibaca pada Modem................53 

Gambar 4.7 Ujicoba Tampilan LCD ......................................................................54 

Gambar 4.8 Ujicoba Tampilan LCD Menerima Input Keypad .............................54 

Gambar 4.9 Ujicoba Tampilan LCD dengan Input Keypad ..................................54 

Gambar 4.10 Rangkaian Alat pengendali jarak jauh .............................................55 

Gambar 4.11 Tampilan Awal LCD ........................................................................55 

Gambar 4.12 Papan LCD dan Keypad dengan Dua Button Menu ........................56 

Gambar 4.13 Tampilan LCD untuk Pilihan Menu .................................................56 

Gambar 4.14 Tampilan LCD setelah Button1 ditekan ...........................................56 

Gambar 4.15 Tampilan LCD setelah Button2 ditekan ...........................................57 

Gambar 4.16 Tampilan LCD untuk Password Awal .............................................57 

Gambar 4.17 Tampilan LCD Setelah Data Password Disimpan ...........................58 

Gambar 4.18 Tampilan LCD untuk Memasukkan Data Password ........................58 

Gambar 4.19 Tampilan LCD jika Salah Menekan Tombol ENTER .....................58 

Gambar 4.20 Tampilan LCD jika Password Benar................................................59 

Gambar 4.21 Tampilan LCD jika Password Salah ................................................59 

Gambar 4.22 Tampilan LCD Pemberitahuan untuk Mengganti Data atau Tidak .59 



 
 

xviii 
 

Gambar 4.23 Tampilan LCD untuk Menu Pilihan Data ........................................60 

Gambar 4.24 Tampilan LCD untuk Data Password Baru ......................................60 

Gambar 4.25 Tampilan LCD untuk Data Nomor HP Baru....................................60 

Gambar 4.26 Tampilan LCD Setelah Data Nomor HP Disimpan .........................61 

Gambar 4.27 Tampilan LCD Setelah Button2 Ditekan .........................................61 

Gambar 4.28 Tampilan LCD untuk Nomor HP Pengirim SMS ............................62 

Gambar 4.29 Tampilan LCD untuk SMS Masuk ..................................................62 

Gambar 4.30 Tampilan SMS Pemberitahuan Nomor HP Tidak Terdaftar ............62 

Gambar 4.31 Tampilan SMS Pemberitahuan Pintu Terbuka .................................63 

Gambar 4.32 Bentuk Fisik Simulasi Pintu Pagar ...................................................63 

Gambar 4.33 Tampilan SMS Pemberitahuan Pintu Terbuka .................................64 

Gambar 4.34 Tampilan SMS Pemberitahuan Password Telah Terganti ...............64 

Gambar 4.35 Tampilan SMS Pemberitahuan Password SMS Salah .....................65 

Gambar 4.36 Tampilan SMS Pemberitahuan Format SMS Salah .........................65 

 


	COVER

	HALAMAN JUDUL

	HALAMAN PERSETUJUAN

	HALAMAN PENGESAHAN

	PERNYATAAN

	PERSEMBAHAN
	MOTTO
	KATA PENGANTAR
	INTISARI
	ABSTRACT
	DAFTAR ISI
	DAFTAR TABEL
	DAFTAR GAMBAR

