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Wireless technologies play two important roles in a wide variety of biosystems: 1) powering the
biosystem either directly or indirectly by charging energy storage devices 2) communicating with the
biosystem for command and control or data acquisition. Implantable microelectronic devices (IMD) is a
rapidly growing category of biosystems, where the use of wireless technology is a necessity, particularly
on the clinical side. In this tutorial I will address the key issues that need to be considered when utilizing
wireless technologies for boisystem applications, with an emphasis on the IMDs. IMDs have been quite
successful in neuroprosthetic devices, such as cochlear implants and deep brain stimulators. They are also
being considered for brain-computer interfacing (BCI) to enable individuals with severe physical
disabilities to control their environments, particularly by accessing computers. I will give numerous
examples of how we are pushing the limits on developing key building blocks for state-of-the-art IMDs,
particularly on the RF powering, power management, and bidirectional communication. At the GTBionics lab, we pursue implantable BCIs as advanced tools for neuroscience research on small freely
behaving animal subjects. An example of these applications is a smart cage, which can wirelessly power,
communicate with, and track IMDs implanted in or attached to small freely behaving animals. At the
same time, we are exploring novel minimally invasive methods for individuals with severe paralysis to
make the best use of their remaining abilities to control their environments. An example of such
technologies is a wireless and wearable brain-tongue-computer interface (BTCI), also known as the
Tongue Drive System (TDS), which enables individuals with quadriplegia to control their environments
using their voluntary tongue motion.
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