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ABSTRAK

Perkembangan zaman mengubah pertanian konvensional menjadi smart
farming yang menggunakan berbagai robot seperti UGV (unmanned ground
vehicle) dan UAV (unmanned aerial vehicle). Dengan pemakaian robot-robot
tersebut, dibutuhkan sebuah metode pengisian daya robot yang tidak
memerlukan interverensi manusia agar robot menjadi sepenuhnya otonom.
Metode pengisian daya secara nirkabel atau wireless power transfer (WPT)
dapat diterapkan untuk mengatasi masalah ini. Baterai Li-Po sering
digunakan pada robot dan membutuhkan sistem pengisian daya yang cepat,
aman, dan melindungi umur pakai baterai. Penelitian ini merancang
synchronous buck converter yang digunakan sebagai sisi penerima WPT
untuk pengisian daya dengan metode constant current-constant voltage (CC-
CV). Sistem berhasil menghasilkan arus konstan 3 A pada mode CC dan
tegangan konstan 12 V pada mode CV dengan kontroler proportional
integrator (PI) yang dimplementasikan secara digital. Konverter berhasil
mengisi daya baterai Li-Po 3 sel dengan kapasitas 5000 mAh dalam durasi 1
jam dengan efisiensi rata-rata mencapai 85%.

Kata kunci: synchronous buck converter, constant current, constant voltage,
wireless power transfer (WPT), pengisian daya baterai
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ABSTRACT (English)

Modern era has changed conventional farming into smart farming that uses
various robots such as UGV (unmanned ground vehicle) and UAV (unmanned
aerial vehicle). With the use of these robots, a method of battery charging
that is fully autonomous is required. The wireless charging method or
wireless power transfer (WPT) can be applied to overcome this problem. Li-
Po batteries are often used in robots and require a charging system that is
fast, safe, and protects the battery life. This study proposes a synchronous
buck converter that is used as WPT receiver side for battery charging using
constant current-constant voltage (CC-CV) method. The system successfully
produces a constant current at 3 A and a constant voltage at 12 V using a
digitally controlled proportional integrator (PI) controller. The converter
successfully charges a 3-cell Li-Po battery with a capacity of 5000 mAh in 1
hour with an average efficiency of 85%.

Keywords: synchronous buck converter, constant current, constant voltage,
wireless power transfer (WPT), battery charging
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