48

T = e
T =y
P (=0l

A BRIEEE I BT

Bio-medical ntra-body communication SoC
networking for biomedical applications
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Abstract

This work presenis a fully inlegrated SoC associaled with a
cuslom-designed hardwaré-mplementad communication nebanork
protoctd for intra-body sensor network applications. Since hurman
body acting as the transmissen madium has lowear kass than tha ai,
human body communicabion (HBC) technique & prefermed for the
body area natwork. Moneewver, the spectrum capacily in the air is
limited and crowdad, and the communication channel s inlerfered
easily by adjacent channels. Therefore it can be easdy enmvisioned
that the power consumption of the SM in the HBC system is
potentighy much lower than that in the wiraless communication
system. Furthemmore, the antennas are nol needed o the HBC
sysbem because of ds inherent wingd-commumnication characteristic
and hance the HBC system has tha benefit of small form factor and
1hus is mode promising Tor wearable or implantable purposes

The BBSH is a body sensor nefwork specialzed for biomedical
sgnal delection and transmessian on the body. The concepl of
BESN is depiched in Figure, and the SNs, comprising the proposed
SoC, ona Ag/AgC| electrode, and few off-chip passive devices, are
distribuied on the body 1o gather beo-signals. The SoC in the SM
includes an ASIC microcontroBer (wC, pControler). an amplitude-
shift keying (ASK) transceser, an instrumantal amplifier (&), an
B-bil successive approximation analog to digital converter (SAR
ADCH and vollage regulaiors. A smmart phone oF a walch can serve
as the kacal confrol center (LCC) consisting of the transcaivar, the p
C. and wireless cormmercaal circuits to construct the BESN by
keeping all SNs under its control. Due to its inberent characteristic
of short-range transmissian, tha BBSM wses the “star” topology to
reduca the complexity of control circuits and the latency of data
transferring. The star lopology atso lets LOT mare easily oplimize
the power efficiency of sach SM. Since most biomadical signals
have the characteristics of low vanation rate, SMs should go into a
low-power Skeep Mode frequently 1o $ave power, The BESN adopls
teme synchronization procedure and skeap-scheduling tachniquas to
regulaie the SN operation cycle, The pl in the Sol has an embed-
died real-fime cownter that can be accessed by the command from
the LCC. Tha LCC arranges the transmission and slaap schadule of
each SN io avoid conflictions and extend baltery ifebime,





