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Abstract:

With the increasing number of portable and implantable personal health care
devices, there is a strong demand to control their communication in a single wireless
network. The advances of wireless communication technologies have made these
devices easier to use. One of the challenges in the deployment of these devices is
the power consumption. Recently, wireless body-area-network (WBAN) is attracting
much attention. WBAN is composed of numerous healthcare devices or physiological
sensors and also provides wireless connectivity among them for continuous and
ambulatory health care. WBAN technologies have been an active research area, and
they are categorized into wearable BAN and implantable BAN. The wearable BAN is
for communication among on-body devices such as electrocardiogram (ECG),
electroencephalography (EEG), electromyography (EMG), and body temperature
sensors. On the other hand, the implantable WBAN connects implanted devices such
as a pacemaker with an on-body controller.

For data transmission in implanted medical devices, the 402-405 MHz, medical
implant communication service (MICS) Transceivers, NB PHY, is adapted for the in-
body devices. MICS standard is divided into 10 channels for listen-before-talk (LBT)
protocol as mainly discussed by the Federal Communications Commission (FCC). This
needs 10ms for scanning the channel before each MICS communication starts.

This tutorial considers the following three main topics:

1) A fully monolithic CMOS direct conversion and low-IF receiver architecture with
integrated quadrature LO chain, which implemented in a closed-loop type-Il PLL
system for 402-405MHz band (MICS applications). This system is designed and
implemented in a 0.13-um CMOS process.

2) Design of a dual-band wireless communication system that can communicate in/on-
sensors of the human body for BSN network. The transceiver system supports the
30-70MHz BCC and 402-405MHz MICS standards. The key future of the dual-system
is that the BCC system is utilized during the scan period of the MICS channel, which
results in reducing the system power consumption.

3) This tutorial is also focusing on designing and implementing an ultra-low power
super-regenerative transceiver that employs improvement in amplitude-shift keying



or applying frequency-shift keying for flexible data rates without the need for
expensive off-chip components.
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