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ABSTRAK

Penggunaan baterai sekunder atau baterai isi ulang semakin meningkat seir-
ing pesatnya perkembangan perangkat elektronik portabel dan kendaraan listrik.
Namun, seringkali kapasitas yang tertera pada label baterai tidak sesuai dengan ka-
pasitas aslinya (kapasitas riil) akibat faktor degradasi atau kualitas manufaktur.
Penelitian ini merancang dan mengembangkan alat uji kapasitas baterai real dengan
metode charge dan discharge otomatis menggunakan ESP32-S3 N16R8. Perangkat
mengkombinasikan rangkaian DC-DC step down 9A 300W, modul step up 600W,
sensor arus dan tegangan INA219, serta relay module dual channel 3.3V. Tujuan
penelitian adalah mengetahui kapasitas sesungguhnya dari berbagai kondisi baterali,
termasuk baterai baru, baterai usia 1 tahun, dan baterai usia 2 tahun. Hasil pengujian
menunjukkan kapasitas baterai baru sebesar 2969,67 mAh (kategori Good), baterai
usia 1 tahun sebesar 1997,37 mAh (kategori Fair), dan baterai usia 2 tahun sebesar
601,61 mAh (kategori Poor). Data pengujian disajikan dalam tabel untuk memper-

lihatkan perubahan performa dan resistansi internal berdasarkan usia penggunaan.

Kata Kunci: Baterai Sekunder, Kapasitas Riil, ESP32 S3, Charge-Discharge

Otomatis, Degradasi Baterai.
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ABSTRACT

The use of secondary batteries or rechargeable batteries is increasing along with
the rapid development of portable electronic devices and electric vehicles.
However, the capacity stated on the battery label often does not match its real
capacity due to degradation factors or manufacturing quality. This research
designs and develops a real battery capacity testing device using automatic charge
and discharge methods based on the ESP32-S3 N16R8. The device combines a 9A
300W DC-DC step-down circuit, a 600W step-up module, an INA219 current and
voltage sensor, and a 3.3V dual-channel relay module. The objective of this study
is to determine the actual capacity of batteries under various conditions, including
new batteries, and batteries that have been used for one week, six months, and one
year. The test data is presented in a table to demonstrate changes in performance

and internal resistance based on the duration of use.

Keywords : Secondary Battery, Real Capacity, ESP32 S3, Automatic Charge-
Discharge, Battery Degradation.
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