DAFTAR GAMBAR

Halaman
2.1 Contoh Printed Circuit Board (PCB) ......ccccoceiiiiiiiiiieieie e 12
2.2 Raspberry Pi 3MOdel B.........covoiieeeeeee e 14
2.3 Arsitektur Raspberry Pi 3 Model B.........ccoooiiiiiiiie, 16
2.4 KomUNIKaST GPIO ..o 17

2.5 Tampilan Situs Resmi untuk Download Sistem Operasi Raspbian Stretch...19

2.6 Bahasa Pemograman PYthON..........cccccoveiieiiiic i 22
2.7 MOTOT STEPPET ...ttt ettt 23
2.8 Motor Stepper Permanent Magnet ..........cccovveiieninienienice s 26
2.9 Motor Stepper HYDrid .......ccvviiiie e 27
2.10 Motor Stepper Variable RelUCtanCe...........ccccoveveiieiieeie e, 27
2. 11 WED CAMEI@....cueciiiiriieiiite ettt 28
2.12 LIMIT SWITCN....cviiiiiec e 29
2. L3 REIAY .ot 30
2. 1A HEALET ...t 31
2.15 Telegram MESSENUET .......ccveieeiieerieeee st seeee s se st ste e sra e te e sreesreennenreas 32
2.16 LCD .. 34
2.17 KADEl JUMPET ... 35
0 R =1 [0 1 B = To =V 4 [PPSR PSPPI 38
3.2 FIOWCNAIT AlGL.......oiiiiiieiieeee s 39
3.3 Wirring Diagram LCD ......c.ccoioiiiie it 40
3.4 Wirring Diagram MOtOr STEPPET ......ccviieieieierierie e 41
Xi

https://lib.mercubuana.ac.id/



3.5 Wirring Diagram Limit Switch, Relay untuk Aerator dan Relay

UNEUK HEALET ... e 42
3.6 Wirring Diagram USB WEDCAM .......cccoiiiiiiiiiiiic e 42
3.7 Wirring Diagram Keseluruhan Alat..............ccccooviiiiiiie s 43
3.8 Rangkaian Wirring Kabel Alat...........ccoviiiiiiiieeeee e 43
3.9 Program Inisialisasi Variabel Limit Switch dan Relay...........cccccoceoiiiniins 44
3.10 Program Inisialisasi Variabel Motor Stepper L........ccocooiiiieieiineieneniee 45
3.11 Program Inisialisasi Variabel Motor Stepper 2........cccccvveveeiieevieiiieeiee e 45
3.12 Program Script Inisialisasi Variabel & Tampilan Awal LCD ....................... 46
3.13 Program Script Perintah Awal Telegram ..........ccccoocvvivevveiesieseece e 47

3.14 Program Script Cara Kerja Mesin Etching PCB Dalam Kondisi
F N L (0] 1) PSR 48
3.15 Program Script Cara Kerja Mesin Etching PCB Saat Alat Start ................... 49

3.16 Program Script Cara Kerja Mesin Etching PCB Dalam Kondisi

SEANADY ... e 50
3.17 Program Script Cara Kerja Mesin Etching PCB Saat Proses Cleaning......... 51
3.18 Program Script Cara Kerja Pengambilan FOtO............ccccoeviiiiiiie i 52
3.19 Program Script RUNNING AlaL.........cooveiiiieieee e 53
4.1 Tampak Atas Keseluruhan Simulasi Alat ...........ccoccvveiveieiieniecece e 55
4.2 Wirring Kabel Pada AlaL............cccoiiiiiiiiii e 55
4.3 Hasil Pengujian Waktu Respon Notifikasi Telegram ...........cccccoovevieeiiieinnns 58
4.4 List Command Pada Telegram .........ccccooiieiiiiiic i 59

4.5 Hasil Pengujian Perintah Running Proses Etching PCB Melalui

TEIBQIAM .o 60

xii

https://lib.mercubuana.ac.id/



4.6 Hasil Pengujian Perintah Mengatur Posisi Awal Stepper Melalui

Telegram ..ooiveiiice e

4.7 Hasil Pengujian Waktu Respon Notifikasi Telegram

Xiii

https://lib.mercubuana.ac.id/





