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Implementation of One-chip Package IC for Drone Battery Protection
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'Department of Electrical Engineering, Vision College of Jeonju
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Abstract Drone was first used for military purposes but as the range of use has recently expanded. It is being widely used in
various industrial fields such as agriculture, service, logistics, and leisure. Lithium polymer batteries are lightweight and highly
efficient, so they are mainly used as power supplies for drones. Accordingly, the need for lightweight and high energy density lithium
polymer batteries has increased in order to supply stable power to drone. However, lithium polymer batteries can lead to ignition and
explosion due to overcharging, short circuit, etc., so they must be used with a protective circuit installed. The protection circuit
consists of a protection IC that monitors the voltage of the lithium polymer battery and a dual N-channel MOSFET that acts as a
switch in case of overcharge and overdischarge. Therefore, this paper was implemented in one package form using a battery protection
IC and a MOSFET semiconductor die chip serving as a switch. When implemented as a one chip package IC, at least 67% of
savings compared to existing parts can be achieved.
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Fig. 1. Protection circuit installation comparison
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Table 1. Properties of li-ion battery and li-polymer battery

Sortation Li-ion Li-polymer
Vlotage 37V 37V
Electrolytes Type Liquid solid, polymers
Life shorter than | longer than
Risks higher than less than

Manufacturing characteristics | More limited |More freedom

Usage More limited |More freedom
Low temperature properties | Less than higher than
Price Less than higher than
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Table 2. Function of the main battery protection

Function Li-polymer

stop charging when more than a
Overcharge |specific voltage in order to protect
protection | cells from overheating or explosive
due to overcharge

Stop discharging when certain voltage

Overdischarge :
) or less discharge to prevent cell
Protection , i
damage caused by over discharging.
Stop discharging when there is an
Overcurrent
) abnormal flow of power caused by
Protection )
device error
o Momentarily stop charging if a great
Shortcircuit
) deal of current flows because of
Protection

external short of the battery pack
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Fig. 2. Protection circuit for lithium polymer battery
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Fig. 5. Overcurrent and short protection
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Table 4. Lithium polymer battery protection
IC - One chip package

Package size Note

2.8mm+2.1mm
=10mm?2

Control IC + MOSFET

Table 5. Lithium polymer battery protection IC comparison

Stack
structure Od paCkage Note
Comparison | 5.88mm? |8MM67%) | One MOSFET
§ ] 27mm?(78%) | Two MOSFET
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