DAFTAR ISI

LEMBAR PENGESAHAN ....coiitiieiee et [
LEMBAR PERNYATAAN ..ot I
ABSTRAK ..ot ettt ettt ettt iii
ABSTRACT .t e e iv
KATA PENGANTAR ..ottt sttt sn s Y
DAFTAR ISL. ..ottt e e e e e anee e vi
DAFTAR TABEL ..ottt viii
DAFTAR GAMBAR.... ..ttt e anae e IX
BAB | PENDAHULUAN ..ottt 1
1.1 Latar Belakang........cooveiiiiieiiseee s 1
1.2 MaKsud dan TUJUAN ......ccvveeeiieeieee ettt ens 2
1.3 Latar Belakang........cooveieiiiieieiee s 2
1.4 Batasan Masalah ... 2
1.5 Metode PeNITIAN........coiieiiiieiiee e 3
1.6 Sistematika PENUIISAN ........cceiiiiiiiieiciee s 3
BAB Il TINJAUAN PUSTAKA ...ttt e 5
2.1 Perangkat KEraS........cccviiieiiiiiiiie ettt 5
2.1.1 AVR Atmega2560 (Arduino Mega 2560) ........ccccererireneniinieniennnn, 5
2.1.2 MOAUI DF PIAYET .....oeoiiiieieeece ettt 9
2.1.3 SENSOI LDR....oeeiii et s 10
2.1.4 ENCOUEr 7TALS348 ..ottt 11
2.1.5 NOUEMCU ESP8266..........ccueiveiiiiiiiesirereeieiesie e 13
2.1.6 LCD DISPIaY 16 X 2...oooiiiiiieiiieciee sttt 14
2.2 Perangkat LUNGK ..........cccooiiiiiiiiieieie e 15
2.1.6  ArduinO IDE ..o s 15
20 I T o [ o T SRR 17
BAB 11l PERANCANGAN SISTEM ....oooiiiiiiieiceeeeseeee e 19
3.1 Perancangan Perangkat KEras.........ccccooereririniininieieiesiese s 19
200t = 0 Tolo Lo =T USRS 21
3.1.2 RangKaian LDR ..o 23
3.1.3 Rangkaian DF PIAYEr ........cccooiiiiiiiereee s 25
3.1.4 Rangkaian LCD Display 16 X 2.......ccccevverviiieiieresieneenie e e 26

Vi


file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919

3.1.5 Rangkaian NodeMCU ESP8266............cccccvevveriveresieieeie e 28

3.2 Perancangan Perangkat LUNAK............ccoeieriiiiiiinieieeee e 29
3.2.1 Algoritma Perancangan Mikrokontroler...........c.ccccoovvveveiivevvernene 29
3.2.2 Algoritma Perancangan Mode Belajar...........ccccocviniiiniiicnenn, 30
3.2.3 Algoritma Perancangan Mode Berhitung ...........ccccooevvevviieieennennn 35
3.2.4 Algoritma Perancangan Mode Soal ...........cccccooeviiiiininininieee, 36
3.2.5 Algoritma Perancangan Mode Perubahan Soal .............cccccoevivennne. 40
3.3 Pemodelan SISTEM.......cccooiiiiiiee e 41
3.3.1 Use Case Diagram .......ccccceevuiiiieiieiiiie e 41
3.3.2  SequenCe DIAGIaAM ........ccuiieieieienie et 43
K O T B I To | - USSR 45
3.5 Diagram BIok Pengiriman ..........ccoceoeiiiiiiniiiineeeee e 46
BAB IV HASIL PENGUJIAN DAN ANALISA ...t 48
4.1 Pengujian Tombol Mode AlAL .........ccooiiiiiiiiie e 48
4.2 Pengujian Tombol Huruf dan AngKa...........ccceeviieiieie i 49
4.3 Pengujian Sensor Cahaya ( LDR )....c.coeiiiiiiiiiiiieieeeeee e 51
4.4 Pengujian dan Analisis Sensor Chaya ( LDR ).......ccccooeviviiieieciecic e 54
BAB V KESIMPULAN DAN SARAN ..ottt 56
5.1 KESIMPUIAN .....eoiiiiecict et 56
5.2 SAIAN...eiit ettt et nre e as 56
DAFTAR PUSTAKA .ot 57
LAMPIRAN-LAMPIRAN .ottt 58

vii


file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919
file:///D:/Kekinian/TA/Nulis/M.Yusuf_10211131/DRAFT_TA_Rev2.docx%23_Toc444503919

