ABSTRAK

Perancangan polisi tidur otomatis menggunakan sensor infra merah telah
dapat direalisasikan. Sistem sensor infra merah yang terdiri atas LED infra merah
dan Photodiode. Photodiode merupakan komponen penerima gelombang infra
merah yang dipancarkan oleh LED infra merah. Dalam perancangan ini digunakan
sebagai pendeteksi kecepatan benda yang melewati sensor.

Proses pendeteksian kecepatan diawali dengan adanya benda bergerak
melintasi sensor. Pada saat gelombang terputus,relay akan menempel dan
menghubungkan tegangan yang dijadikan input mikrocontroler. Data yang
didapatkan dari sensor akan diproses dengan program yang telah dimasukan ke
dalam mikroprosesor. Dengan menggunakan perhitungan dasar rumus kecepatan
yaitu jarak dibagi waktu, kemudian hasilnya akan dibandingkan dengan batas
kecepatan yang telah ditentukan. Jika hasilnya melebihi batas kecepatan, maka
permukaan polisi tidur akan bergerak naik.

Perhitungan kecepatan akan dibandingkan dengan hitungan pada teori.
Dengan menggunakan stopwatch didapatkan waktu, kemudian akan dibagi dengan
jarak antar sensor yang akan menghasilkan kecepatan benda yang melintas. Dari
data pengamatan yang didapatkan, perancangan polisi tidur otomatis ini telah
berjalan dengan baik. Walau demikian masih terjadi kesalahan yang disebabkan
melemahnya sumber baterai pada sensor.
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ABSTRACT

Automatic Speed Bump Design using Infrared Sensor has to be realized.
Infrared sensor system consisting of an infrared LED and photodiode. Photodiode
receiver is a component of infrared waves emitted by an infrared LED. In this
scheme is used to detect the speed of objects passing through the sensor.

Speed detection process begins with the existence of objects moving across
the sensor. At the time of the wave is interrupted, the relay will be attached and
used as the input voltage connects mikrocontroler. Data obtained from the
sensors will be processed by the program that has been incorporated into the
microprocessor. By using the basic calculation formula of the speed of distance
divided by time, then the results will be compared with a predetermined speed
limit. If the result exceeds the speed limit, then the surface of speed bump will
move up.

Speed calculation will be compared with the theoretical calculation. Using
a stopwatch got time, then be divided by the distance between the sensor which
will produce the object speed passing. From the observation data obtained, this
automatic speed bump design has gone well. However errors still occur due to
weakening batteries in the sensor source.

Universitas Kristen Maranatha



DAFTAR ISI

HALAMAN JUDUL.......ccooiiiiiiiiii e i
HALAMAN PENGAJUAN ..o I
LEMBAR PENGESAHAN ..ot ii
LEMBAR ORISINALITAS ... v
LEMBAR PUBLIKASI ..o v
KATA PENGANTAR ..o Vi
ABSTRAK . viii
ABSTRACK .. IX
DAFTAR IST ... X
DAFTAR GAMBAR .....coiiiiiii Xiii
DAFTAR TABEL ....oooiiie e XV
DAFTAR LAMPIRAN ..ot XVi

BAB 1. PENDAHULUAN

1.1 Latar Belakang ........ccocoviiiiiiiiieie e 1
1.2 Identifikasi Masalah ...........ccccovieiiiiiecce e 2
L3 TUJUAN .ottt ettt e e eare s 2
1.4 Pembatasan Masalah ... 2
1.5 Sistematika PenulisSan ..........ccoceoviieiiieniieseee e 3

BAB 2. LANDASAN TEORI

2.1 Hardware yang Digunakan .............cccccovveveiieiieie e 5
2.1.1.Sensor INfra Merah .........ccocevvveniiineeeee s 5
2.1.1.1 LED Infra Merah .......cccooovevveieiieir e 6
2.1.1.2 FOUOIraNSISTON .....evveeeeeiecieecie e see st ee st 7
2.1 L3 REIAY ..o 9

2.1 14 1C 17555 .ot 10

Universitas Kristen Maranatha



2.1.2 MOTOT STEPPET ..t 11

2.1.2.1 Pengertian MOotor StEPPEr......c.ccvvevveveeieeieeie e e 11
2.1.2.2 Bagian-bagian Motor Stepper.........cccccevveveevesieesvereennn 12
2.1.2.3 Jenis-jenis Motor StEPPEN ........covevverererienenisieeeeeeens 13
2.1.2.3.1 Variable-Reluctance (VR)........cccoevvviriiiiniiiiennn, 13
2.1.2.3.2 Permanent Magnet (PM) ......ccccccevveveiieiiieie e, 14
2.1.2.3.3 Permanent Magnet_Hybrid (PM-hybrid)............... 16

2.1.2.4 Jenis-jenis Motor Stepper Berdasarkan Lilitan ............. 17
2.1.2.4.1 Motor Stepper Unipolar ...........ccccovvvninininiienenn 17
2.1.2.4.2 Motor Stepper Bipolar ..........cccccovveveiveiieieiiennn, 18

2.L.3 AVR ATMEQA 16 ...ocvviiiiiieice et 20
2.1.3.1 Penjelasan Fungsi Pin ATMega 16 ..........cc.ceeevvevennee 22
2.1.3.2 Sistem ClOCK......ccooiiiiiieee e 29
2.1.3.3 Program MEeMOIi.........ccccveiueiiieiieiie e se e 29
2.1.3.3.1 On-chip In-system Programmable Flash Memory. 29
2.1.3.3.2 SRAM Data MemMOry ........ccccovvvverviniiiinieiiseees 30
2.1.3.3.3 EEPROM Data Memory ..........cccoovevvriviniveninincnnnns 32
2.1.3.3.4 Status Register — SREG ..........ccccovveviiieiieiecienn, 32

2. 14 BUZZET ..ottt 34
10 117 L= SRR 35
2.2.1 CodeVision C ComMPIlEr ... 35
2.2.1.1 TIPE Data ...cceveveeiveeiececeee e e 36
2.2.1.2 OPEIALOr ..ccvvie ettt 36
2.2.1.3 Library FUNCLION ...t 38
2.2.1.3.1 Fungsi INpU/OULPUL ......ceeieiiiiieiiieceeee 38
2.2.1.3.2 Fungsi Tipe KaraKter.........c.ccooevveeiieiiieeiiecieesinens 40
2.2.1.3.3 Standard Library Function ............cccccoevvevieiieennnnn, 40
2.2.1.3.4 Fungsi Matematika............cccocevereienenininnieien 41
2.2.1.3.5 FuNngsi Delay .........ccccooviiiiiieiccencesee 42

BAB 3. PERANCANGAN

Universitas Kristen Maranatha
Xi



3.1 BIOK DIAGIAM ...ttt 44

3.2D1Agram AlIT ..o 46
3.3 Perancangan Alal ........coooiviiiiiiiiii e 47
3.3.1 Sensor Infra Merah .........cccccvviiiiiiiiiiiiiiins 47
3.3.2 ATMEQALO ..o 51
3.4 Pembuatan Program ..........ccccooouuemmmmmmmniiiiine 52
3.4.1 Projek CodeViSIiON ......cccovvviiiiiiiiieeeeeeeiiie e 52
3.4.2 Proses Pen-download-an ............ccccevvvmmnnmiiiiinninnnnii. 65

BAB 4. PENGUJIAN DAN ANALISA DATA

4.1 Pengujian Perangkat KEras ..........ccccovviieieeieiiie i 74
4.1.1 Pengujian Sensor Infra Merah ..........c.cccccoovvveiiiciieceece e, 74
4.1.2 Pengujian MoOtOr SEPPET ......ccevvviiiiiiiieiee e 75

4.2 Pengujian Perangkat LuNak..........c.cooiiiiiiniiciin e, 76

BAB 5. KESIMPULAN DAN SARAN

5.1 KeSIMPUIAN ... 79
5.2 SAIAN....cieiii i 80
DAFTAR PUSTAKA ... 81

DAFTAR GAMBAR

Universitas Kristen Maranatha
xii



Gambar 2.1 LED INTra MEIAN ........eeeeeee e 6

Gambar 2.2 FOLOtranSIStOr.......c.eieeiieiecie e 8

Gambar 2.3 REIAY........ccouiiieiice et 9

Gambar 2.4 1€ L7555 ..ot 10
Gambar 2.5 Perputaran Motor STEPPEF .......ccovvriiieieieee e, 11
Gambar 2.6 Perputaran Half Step ..., 12
Gambar 2.7 Bagian-bagian Motor STEPPEr .......ccvevveviveieieeie e 13
Gambar 2.8 Motor Stepper JENiS VR ........ccoveiviieiiececc e 14
Gambar 2.9 Magnet Permanen Sederhana..........cccccooeeeienenenencsennenen, 15
Gambar 2.10 PM-HYDIA ..o 17
Gambar 2.11 Motor Stepper Unipolar ..........ccccoevveviiieiecce e 17
Gambar 2.12 Motor Stepper Bipolar...........cccccoveveiiivciiecece e 18
Gambar 2.13 Motor Stepper 4-Phase ..., 20
Gambar 2.14 Pin-pin ATMEQgalB........ccccceriririninieieeese e 22
Gambar 2.15 Blok Diagram ATMegalb..........ccccccvvevviveeieeieeie e 28
Gambar 2.16 SiStem CIOCK ........c.cooririiiii i 29
Gambar 2.17 Peta Memory ATMegalo...........ccoovirieieneicnienienc e, 30
Gambar 2.18 Pengaturan SRAM ATMEQGAL6 .......ccocovviverieniiieiiinieeeeene, 31
Gambar 2.19 Register SREG .........cccoiiiieieeie e 32
Gambar 2.20 BUZZET........c.cooiiiiieieieese et 34
Gambar 2.21 Rangkaian BUZZET .........cccccevviiiiiiiiiieeee e 35
Gambar 3.1 BIOK Diagram .........cccceieereieienieniisiseeiee e 44
Gambar 3.2 Diagram Alir Program Alat............ccccoevviiiiieiicc e 46
Gambar 3.3 Rencana Penempatan.............ccceeveeieiievieeiieieese e 48
Gambar 3.4 Rangkaian Transmiter Infra Merah ..., 48
Gambar 3.5 Rangkaian Receiver Infra Merah ..., 50
Gambar 3.6 Rangkaian Output Relay ..........ccccovvevieiiiiiicccce e 50
Gambar 3.7 Rangkaian ATMEga 16 ........ccccccvevveiiieiie e 51
Gambar 3.8 Alat ATMEQa 16 Kil ......coeiiiiiiiiiiiieeee e 52
Gambar 3.9 Tampilan CodeVision versi 2.04.4a..........cccccceevveveiveinennnnne 53
Gambar 3.10 Tampilan New Project........c.ccccevivvivieiiie e 54



Gambar 3.11 Tampilan konfirmasi Wizard ...........ccccceoeveiiniininieee, 54

Gambar 3.12 Tampilan Wizard Setting Chip dan Clock .............ccceveneee. 55
Gambar 3.13 Tampilan Wizard Setting POrt..........cccccevevveieceieceeee 56
Gambar 3.14 Tampilan Save, Exit, and Generate Setting Wizard............. 57
Gambar 3.15 Tampilan Save Source File ..o, 57
Gambar 3.16 Tampilan save Project File............ccoooiiiininiiiiiceee, 58
Gambar 3.17 Tampilan Save Wizard Project File ........c.ccccoevveviieivenee. 58
Gambar 3.18 Tampilan Header Program ATMega 16..........c.cccceevevvenenne. 59
Gambar 3.19 Tampilan Subprogram Motor CW .........cccccevinininnniennn, 60
Gambar 3.20 Tampilan Subprogram Motor CCW..........cccccvirininennennn, 60
Gambar 3.21 Tampilan Inisialisasi POrt............cccccoeviiiiiiiie e 61
Gambar 3.22 Tampilan Inti Program .........cccccceevevieeviiic i 62
Gambar 3.23 Tampilan Tombol Build...........c.cooiiiiiiiiee, 63
Gambar 3.24 Tampilan Informasi Hasil Build Program............c.ccccevneee. 64
Gambar 3.25 Tampilan Awal AVR Studio 4........ccccvevvevveiecece e 65
Gambar 2.26 Tampilan Program AVR Studio 4..........cccevvevveieiieineee 66
Gambar 3.27 Tampilan Setting Chip ..o, 67
Gambar 3.28 Tampilan Jendela Download Program pada AVR Studio 4. 68
Gambar 3.29 Tampilan Setting FUSEBItS ..........ccccovveiiiiieiicie e 69
Gambar 3.30 Tampilan Jendela “Advanced”..........c.ccocereiereneiiiiinennnnnn, 70
Gambar 3.31 Tampilan Form AVR Prog pada AVR Studio 4 .................. 71
Gambar 3.32 Tampilan FOrm BroWSe...........coovriririeieiene e, 71
Gambar 3.33 Tampilan untuk Men-download-kan Program...................... 72
Gambar 3.34 Tampilan Proses Download Berhasil .............cc.cccccoveivenene. 73
DAFTAR TABEL
Tabel 2.1 Konfigurasi 1€ 17555.........cccoiiiiiiiniiieee e 10
Tabel 2.2 Data Siklus Perputaran Motor Stepper .........cccccvvvvevieiieevneanne. 19

Universitas Kristen Maranatha
Xiv



Tabel 2.3 Fungsi KNUSUS POIt A ......ooiieieeee s 23

Tabel 2.4 Fungsi KNUSUS POIt B ........cocvoiiiiiiieececeec e 25
Tabel 2.5 Fungsi KNUSUS POrt C .........ccooiiiieieee e 26
Tabel 2.6 Fungsi KNUSUS POt D ........cccveviiieieee e 27
Tabel 2.7 TIPE data.......ccoviiiieieee e 36
Tabel 2.8 Operator KONAiSI.........cocviiiiieniiiieiieieee e 36
Tabel 2.9 Operator Aritmatika .........cccccveveiieeiieeieie e 37
Tabel 2.10 Operator LOGIKaA ........cccccvveiverieiieieeie e 37
Tabel 2.11 Operator BItWISE .......ccccovvivereeieseee e 37
Tabel 2.12 Operator ASSIGMENT .........cccooiiiriiieiee e 38
Tabel 4.1 Pengujian Receiver InfraMerah ............ccccoveviiieieccc i 74
Tabel 4.2 Data Motor Stepper CW ........coviieieeie e 75
Tabel 4.3 Data Motor Stepper CCW ........cocviiiiniiieiee e 76
Tabel 4.4 Data Pengamatan..........cccooeveiininiiieieeese e 77

Universitas Kristen Maranatha
XV



DAFTAR LAMPIRAN

Lampiran A - Program CodeViSION ..........ccccvieeiieiiesieseesie e A-1
Lampiran B - FOtO AlAL ..o B-1
Lampiran C - Skematik Rangkaian .............ccocvvriieiiieniienescseeeeeee C-1

Universitas Kristen Maranatha
XVi



