DAFTAR ISI

HALAMAN JUDUL ...ttt ettt ta e sttt st sat e s s st e e s sat e e s erte e s enee s i
HALAMAN PENGESAHAN PEMBIMBING ........coooiiiiie et i
HALAMAN PENGESAHAN PENGUUIL......cooiiiieie et i
SURAT KARYA ASLI TUGAS AKHIR ..ottt iv
F AN N I R Y N s TR Y,
KATA PENGANTAR ...ttt et s st s e s st e e s sbb e e ebbe e s enae e nes Vi
DY o A = B 1S OO vii
DAFTAR GAMBAR. ... oottt e s s e s e s s st e e et e e s bt e e s srbeeenes iX
YA o N A = T = TR X
DAFTAR MODUL PROGRAM.......oooitii ettt ettt et Xi
BAB | PENDAHULUAN ...ttt ettt ettt sat e e sate e st e e s ban s sbeeesaneas 1
1.1 Latar Belakang Masalah .............cccoviiiiiiiiiiccecce et 1
1.2 RUMUSAN MASAIAN ..ot e e e st e e e e s sbaeeas 3
1.3 Batasan MaSalah ...........ocuiiiiiiii i 3
1.4 Manfaat PeNEITIAN .........ooiiiiiec ettt e e e e s e e e e s s b e e e e e s earaeeas 4
1.5 TUJUAN PENEIITIAN .....eeitiiiie ettt re e ste e reeneenneas 4
1.6 Metodologi PENEIITIAN ........oiiiiiiiiceie e 4
1.7 SistemMatiKa PENULISAN .......coiiiiiiiiii ettt ba e e e e e 6
BAB Il TINJAUAN LITERATUR ...ttt bae s 8
2 BT 1 (=1 1 R 8
20 0 T 10T PRSI 8
2.1.2 KaraKteriStiK SISTEM . ....ciiiiiiiiec ettt s bt e e s st e e e e s e b b ee e e e eares 8
2.1. 3 KIASITIKAST SISTEM ...ttt e st e e e st e e e s e bt e e e s s sabeeeeeaan 10
W AN (o [V o TR 11
W N B 1< LTS AN (o L8]] o TR 11
2.2.2 HArdWare ATQUINO ........cveeiiviiiiiie ettt e et s et s eba e e st e s sbae e sbae s sbaeesareas 11
2.2.3 SOfWAIE ATAUINO ...ttt e ettt e e s et e e e s et e e s sebbteeesesbbeeesssabeaneeaan 13
WG Y 10 (0T 1 (] =T TR 14
2.3.1 Definisi MIKIrOKONIIOIET .......vviiiiieiiie ettt eae e 14
2.3.2 Arsitektur MIKIOKONTIOIEE .......c.vviiiiii e 16
2.3.3 B0Ard ArdUiNO NANO .......coouviiieiiieiie ettt e st e e s et e e e s et e e e e s ssbbe e e s s esbbeeesssabeneeeaan 17
2.3. 4 RElAY 4 IMOUUIE........ovieieceie ettt re e 18
2.3. 5 BIUELOOtN HC-06....... ettt st e e e et e e s st e e e s e bbee e s s sabreneeaas 19
2.3.6SEIVO IMGOIABR ...ttt ae e areas 20
2.4 Metodologi ProtOtYPING.......coeieiiriiiiiieiieeeie et 21
2.4.1 Bentuk dari PrototyPing ......cccovoiie ittt 23
2.4.2 Proses Pembuatan ProtOtyPing .......coceieeeeieieneiesie e 23
3 (0.1 o F- T TSRO 25
2.6 SEUAT PUSTAKA .......eveeieectiie ettt ettt ettt e e s ettt e e e s et e e e e s s ebat e e e s e bbeeesssbeeneeea 26
BAB 111 ANALISIS DAN PERANCANGAN ...ttt ettt 28
3.1 Pengumpulan Kebutuhan (Requirement Gathering) .........ccccceevvevieiiieiie e 28
3.1.1 PengumMpPUIAN DAL, ........ccoviieiiieiieitesie ettt 28
3.1.2 ANALISIS DOMAIN Levviiiiiiiiii ettt e e e e e s s b b e e e e s bt e e e s e sbbeeeessabraeeeann 29

3.0, 3 KEDULUNAN SISTEIM ..ciiiiieie ettt ettt eee e e e e eeeeeeeeeeeeeeerereeeeeees 29



3.2 ANALISIS (ANAIYSIS)...c.veiiieieitiecie et et e e e e reeneeneenreas 29

3.2.1 Masukan Yang Diperlukan SiStem(INPUL) ........cccooeriiiiiiiiinceeeeeee e 29
3.2.2 Keluaran Yang Dihasilkan Sistem(OUutpuL) ..........cccceviiiiiiiieiieeie e 30
3.2.3 Operasi-Operasi Yang DiHakukan ...........ccccooiiiiiiiceeeseee e 30
3.3 Perancangan Antarmuka APIKAST .........cccccviiiieiiiieiieci e 36
3.3.1 Rancangan StrUKEUI IMIBNU ......c..ooeiiiiiiiie et 36
3.3.2 Rancangan Prototype Antarmuka Aplikasi Smartkey ..........ccccccovevivevieiienieenesiennn, 36
3.4 WIFING DIAGIAIM ...ttt bttt bbbt bt e e e 39
BAB [V IMPLEMENTASI ..ottt sttt 42
4.1 Perangkat Keras yang DiguNakan ............cccoiieiiiieiieiiec e ee s 42
4.2 Perangkat Lunak yang DIiguNakan ............ccceeeiiiineneninie e 42
4.3 IMplementasi APIKASI ........ccueiiiiiie i 43
4.3.1 Halaman Nyalakan BIUEtOOTN .............cccoiiiiiiiiee e 43
4.3.2 Halaman Pilih BIUBTOOTN.........cccoviiiiiiiiicieeee e 44
4.3.3 Halaman Bluetooth Diluar JangKauan ...........cccceeeriniiinisinceee e 45
4.3.4 Halaman Menu ULBIMA .........ccoiiiuiiiiiiiiieieie ettt 46
4.3.5 TOMDOI KONTAK ....c.veiiieie ettt nnees 48
4.3.6 TOMDOI STANG......eiiiiiieie et e e reenbesnnenneas 49
4.3.7 TOMDOI KIGKSON......coiiiieiieciee et nnees 50
4.3.8 TOMDOI STAIEE ...ttt st 51
4.4 IMPlementasi HArGWAIE ..........cuoiiiiiiiiieeee e 53
T =T To [0 > o USSR OPROSORRS 54
4.5.1 Langkah PeNQUJIAN.........ccoiiiiiici e 54
4.5.2 HaSIHl PENQUJIAN .......ooiiiiie ettt st re e nneas 56
BAB V PENUTUP ..ottt sttt snesnenna e ena e e 57
5.1 KESIMPUIAN ...ttt e e e e s reente e e nneas 57
ST Y L L RO U 57

DAFTAR PUSTAKA ettt 58



DAFTAR GAMBAR

Gambar 2. 1 KaraKteristik SISTEM ........ccviiiiiiiiieiieeeie e e 9
Gambar 2. 2 Papan Arduino USB Standar ...........ccccoevveieiiieieesecic e 12
Gambar 2. 3 ArduiNO USB..........oooiiiiiieiesie e st 13
Gambar 2. 4 Arduine SOIWAIE ........cccoiiiiiiiieieee e 14
Gambar 2. 5 Blok Hardware MiKroKontroller .............ccooviieiiiiiiesieece e 15
Gambar 2. 6 Arsitektur Mikrokontroler VOn-Neuman ...........cccceoeveneneninieniesesieeie e, 16
Gambar 2. 7 Arsitektur Mikrokontroller Harvard.............ccccoooeiiiiiieninecee e 17
Gambar 2. 8 Board ArdUine NaNO ........ccccuiiiiiiiieie e 18
Gambar 2. 9 Relay 4 MOUUIE ..o e 19
Gambar 2.10 BIUEtOOTh HC-06 ...........ccociiiiiiiiiiieie e 20
Gambar 2. 11 Servo Motor DC MGO46R..........ccooiiieiiee e 21
Gambar 2. 12 Proses Dari Metodologi Prototype.........cccccveveiieiiiieiiese e 24
Gambar 3. 1 Gambaran dari masukan yang diperlukan sSistem ...........ccocoocvininiiieiennn, 30
Gambar 3. 2 Gambaran PrOSES.........cciiiiiiirieieriesie sttt st st 31
Gambar 3. 3 FIOWChart SISTEM .........coooiiiiiiie e 33
Gambar 3. 4 FIoWChart KONTAK .........cccciiiiiiiiieieie e 34
Gambar 3. 5 FIOWChArt StArer ..........ccooveiiie e 34
Gambar 3. 6 FIOWChart Stang..........cccevveiiiii e 35
Gambar 3. 7 Flowchart KIaKSON..........ccccoiiiiiiiee e 35
Gambar 3. 8 Struktur Menu Aplikasi Smartkey.........c.cccvveveiveiiiiiiiese e 36
Gambar 3. 9 Rancangan Antar Muka Halaman Nyalakan Bluetooth ...............c.cccceeeee. 37
Gambar 3.10 Rancangan Antar Muka Connect Bluetooth.............cccccoveviiiiicieccccee, 37
Gambar 3.11 Rancangan Antarmuka Halaman Bluetooth Diluar Jangkauan.................... 38
Gambar 3.12 Rancangan Antarmuka Halaman Menu Utama...........c.ccoecveeevveieeiescenenn, 39
Gambar 3.13 WIring DIiagramM............ccooiieieiieiieie ettt 41
Gambar 4.1 Halaman Nyalakan BIUETOOtN ...........cccooiiiiiiiiiie e, 43
Gambar 4.2 Halaman Pilih BIUEtOOH ..........ccoeiiiiiiiceee e, 44
Gambar 4.3 Halaman Bluetooth diluar Jangkauan ..............c.ccoceeiinineninineeee, 45
Gambar 4.4 Halaman Menu Utama ........ccccveieiiiiniie e 46
Gambar 4.5 Tombol Kontak Menyala ..ot 48
Gambar 4.6  Tombol Stang TerbUKa............cceiieiiiieiiee e 49
Gambar 4.7 Tombol Klakson Menyala............cccoeiiiiiiiiiiiiniice e, 50
Gambar 4.8 Tombol Starter Menyala .............ccooeiieiieii i 52
Gambar 4.9 Posisi Letak Penempatan Mikrokontroler (1) .......cccocoveviiinineniiniieieee, 53
Gambar 4.10 Posisi Letak Penempatan Mikrokontroler (2) .........cccccovveveiveiieve e, 53
Gambar 4.11 POSISI LEtaK SEIVO........cceiiieieiieiiere e 54
Gambar 4.12 Kabel Kontak di Relay Channel-4 ..............ccocooe i, 54
Gambar 4.13 Kabel Kontak di Relay Channel 3 dan 2...........cccooviiiiiiiiiiceee, 55
Gambar 4.14 Kabel Kontak di Relay Channel 1...........cccooeiiiiiiiie e, 55

Gambar 4.15 Catu Daya Terhubung dengan LM 2596..........ccccoovveieninenininieeeeeeen, 56



DAFTAR TABEL

Tabel 2.1 Simbol Program Flowchart ...............

Tabel 4.1 Hasil Pengujian Keberhasilan Sistem



DAFTAR MODUL PROGRAM

Modul Program 4.1 Source Code Menyalakan bluetooth.............c.cccocoevieiiiiciic e 43
Modul Program 4.2 Source Code pilih BIUELOOtN ........c.ooviiiiiiiiii 44
Modul Program 4.3 Source Code Serial Arduinog ..........ccocoveveiiieieeie e 45
Modul Program 4.4Source Code Bluetooth diluar Jangkauan .............ccccocovvineiieiennenn 46
Modul Program 4.5 Source code halaman menu utama............c.ccccevevevesieeieeneseeseeseenn 46
Modul Program 4.6 Lanjutan Source Code Halaman Utama............cccccovveeveninieninennene 47
Modul Program 4.7 Lanjutan Source Code Halaman Utama............cccccovveevvninneniineniennn 48
Modul Program 4.8 Source Code Tombol Kontak.............cccccviveiieieiiieieeie e 48
Modul Program 4.9 Lanjutan Source Code Tombol Kontak ..........cccccccevienininninineninnne 49
Modul Program 4.10 Source Code Kontak pada Arduino ............cccccveveviveieciniicieesnene 49
Modul Program 4.11 Source Code Tombol Stang Membuka...........ccccccoveiiiiniiiniicnienn 49
Modul Program 4.12 Lanjutan Source Code Tombol Stang Membuka..............c..cc.cu...... 50
Modul Program 4.13 Source Code Tombol Stang Membuka pada Arduino.................... 50
Modul Program 4.14 Source Code Tombol KIaKson...........ccccccceiveviiieiieie e 51
Modul Program 4.15 Source Code Arduino KIaKSon ..........cccooevveveiienieneeic e 51
Modul Program 4.16 Source Code Tombol Starter..........cccccccvvveiveve i s 52
Modul Program 4.17 Source Code Arduino Tombol Starter ..........ccccecvvveeviveieiinnveneenn 52






