DAFTAR ISI

LEMBAR PENGESAHAN .. e e e e e e e e [
LEMBAR ORISINA LI T AS i e e e e i
AB S T R A Lt et e e e iii
AB S T R A T ottt it et e e e e e e iv
KATA PENGANT AR oottt it e e e et e e e e e e e et e e eaeeeas %
UCAPAN TERIMA KASTH oo e e e e e e e e e e Vi
DAFT AR ISl it e e e e e e e e e e viii
DAFTAR GAMBAR ..ottt e e e e e e e et e e e e e X
DAFTAR TABEL ettt e e et et e e e e e e e e ae e e e e ee eenaanns Xii
BAB | Pendahuluan
1.1 Latar Belakang Masalah.............ccoooi i, 1
1.2 Tujuan dan Manfaat Penelitian............... o ii i 2
1.2.1 Tujuan Penelitian...........ccuuviiiiiiiiiiiiiiiieiieeeeieeeeeeee e eeees 2
1.2.2 Manfaat Penelitian.............oeeeuiieeii 2
1.3  Rumusan Masalahan...............ocooiiii i e 2
1.4 Batasan Masalah. ... e 2
1.5 Metodologi Penelitian ..........ouiiiiiiiii i s 3
1.6  Sistematika PenuliSan ............oouiiiiiii 3

BAB |l Dasar Teori

2.1 DC-DC CONVEIEI ...t iiiieeee et e e e e e e e e e e e 5
2.2 CaraKerja BuCK CONVEIMET........cuu i e et e e e e e e 7
2.3 Proporsional-Integral-Derivatif (PID)... e ooeoreiiieiieeieeee e, 10
2.3.1 Kontrol Proporsional................oo e cveveenneneninininiieiennnnnnnnnennnsneees 12
2.3.2 KONrol INtegral........c.eeeiiiiiiiiiie e 13
2.3.3 KONrol DENVALf........uuuiiiiiiiee et 14
2. AMIKIOKONTIOIET ... e 16

viii



2.4.1 Mikrokontroler ATMEQa8535........uuuuuuruuuirriieiiiiiiiiinniesn s e 16

25 Pulse Width Modulation (PWM)..........i e 20
2.5.1 Perhitungan PWM Menggumalkikrokontroler ATMega8535............... 21
2.5.2 Perhitungan Duty CYCIHIA...........uuiiiiiiiiiiiiiiiiieiiiieei e ceeee e 23

BAB lll Perancangan dan Implementasi Sistem
3.1 Perancangan UmUm ...t e e e e et et reeeeniii s 2D

3.2 Perancangan HardWare.............cccccceaaiiiiiiiiiiiieeeeeeeeee e e 27
3.2.1 Rangkaian Sistem Minimum Atmega8535...............cooviviiiiiiiiiiinnnn. 27
3.2.2 Rangkaian BUCK CONVEIEN...........coi i 28
3.2.3 rangkaian OpPtOCOPIEr.........cooi i 32
3.3 PeranCcangan SOftWaAIE o oo 33
3.3.1 Program penampil LCD............cuuuiumiimiiiiiiiiiiiiiieeiinereeeeeeeeeeeeeeeens 33
3.3.2 Program Analog t@ifal Converter (ADC).........uuvviiiiiiiiiiieeneenee. 33
3.3.3 Program pengaturanttol PID............ccccccciiiiiiiiiiiiiiiceee e 33
3.3.4 Program PengaturiVP.............ccooooiiiiiiiiiiin e eeceeiiiememe e 34
BAB IV Pengujian dan Analisis Sistem
4.1 Pengujian SiSTEM ... ...ttt et e e e e 36
4.1.1 TUJUBN PENQUJIAN ...eviiiiiiiiiiiiiitcemmmmmss e 36
4.2  Pengujian dan Analisa terhadap sinyal keluaran Pégiém minimum
ATMEQA 8535, ciiiiiee et et e e e e e e 36
4.3 Pengujian dan Analisa Buck Converter darigesistor 33K ohm................ 37
4.4 Pengujian dan Analisa Buck Converter dangotor DC 24V..................... 38
4.5 Pengujian dan Analisa Buck Converter danglD menggunakan Software
MATLAB . ... oot ere et e e s st e e s bbb e e e snnnee s 39
4.5.1 Pengujian dan Analisa sistem tanpa Kp,Kilddn................cccceevee. 40
4.5.2 Pengujian dan Analisa sistem dengan AksibRroporsional........ 41

4.5.3 Pengujian dan Analisa SistemgdanAksi Kontrol Proporsional-
1 (=To ] =1 PP 42

4.5.4 Pengujian dan Analisa SistemgdanAksi Kontrol Proporsional-



DEIIVALIT.....eeiiiiii it 43
4.5.5 Pengujian dan Analisa sistem menggunakanikfaK Kd.................. 44

BAB V Kesimpulan dan Saran

5.1 KESIMPUIAN ..ottt bbbt ebee e mnnme e e e 46
5.2 SAIAIN i e e s 46
DAFTAR PUST AKA ittt et e ettt e e e e e e e e e st eeeeaaeeeeeannnneeneas Xiv
LAMPIRAN Lottt et et e e e et e e e st e e e s es st e e e e e ss et e e e ansbeeee e e neeeennseeaeeeannees XV



