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The Design of the Linear Battery Charger with Self-
Blocking Reverse Current Path for Applications of

Biomedical Devices

Student: Wen-Hsiang Huang Advisor: Prof. Ming-Dou Ker

Institute of Pioneer Semiconductor Innovation
National Yang Ming Chiao Tung University

Abstract

By charging implantable biomedical devices wirelessly, the need for frequent battery
replacements for patients can be eliminated. Because of the small chip area, linear battery
chargers are suitable as charging circuits for implantable devices. Due to the connection
between the charging circuit and the output of the power receiver, the reverse current flows
from the battery to the power receiver when the power transmitter stops power transmission or
the coils move apart. In past designs, switches were typically used to block the reverse current
path.

The linear battery charger proposed in this paper applies a new reverse current prevention
circuit. During reverse current prevention mode, the reverse current path is automatically
blocked without the need for any additional switch. The experimental results showed that the
charging current during constant current mode is 50.2 mA, with the battery voltage ranging
from 3.3 V to 4.21 V. During the prevent reverse current mode, the battery standby current is
measured to be 7.98 pA. Chip area and power consumption are considered critical factors in

the design of implantable biomedical devices. The design of the linear battery charger with a
ii



self-blocking reverse current path saves chip area and extends battery discharge cycles for

implantable biomedical devices.
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