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A Low Power Bio-Signal Processor for
Mobile Healthcare Applications
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Abstract

Mobile healthcare system is a promising application thanks to the maturity of wireless communication techniques. Attaching
wireless sensor nodes (WSN) on/in human body, the healthcare service can continuously monitor the users’  vital signal, such
as electrocardiogram (ECG), blood pressure. For the patients with chronic diseases or sudden uncomfortable situations, the
service side can provide timely alarm or suggestion message to the users or hospitals. This extends the diagnosis service from
the room is hospital to any living place of people.

However, this application suffers from some limitations during the sensing and transmission. 1) First, the raw sensed data
amount is huge, increasing the data transmission time and energy dissipation. This would reduce the WSN battery lifetime or
require a larger battery. 2) Second, the unprocessed data within open wireless channel would be easily hacked, resulting in
lacked user privacy.

Based on the above reasons, this work proposes a bio-signal processor (BSP) to reduce the transmission data @

and enhance user privacy, in demonstration case of ECG. Meanwhile, the power dissipation is minimized for the
requirement of long-term mobile healthcare applications. The key modules include 1) The bio-core applying feature
extraction and compression for data reduction, 2) a crypto core for enhanced user privacy, 3) a general RISC core
for abnormal alarm, 4) multi-memory banks for data/instructions storage, and 5) a duty-cycled clock generator for
processing speed boosting.

During hardware implementation, the asynchronous memory interface and clock generator enable the BSP with higher
operation speed. Accompanied with power gating technique, this minimizes the BSP turned-on time for less leakage dissipation.
In addition, the compression technique not only reduces the data transmission time, but also reduces the required on-chip
memory, implying less BSP power and area. Thanks to the intelligent abnormal alarm mechanism, the crypto core only activates
for data transmission. Besides power gating, the applied 0.5 volt supply voltage scaling greatly reduce the BSP active power.

By feature extraction and compression, the required storage and transmission data size are reduced to less than 10%, implying
less system energy. Meanwhile the user data privacy is protected. Accompanied with power gating, low voltage technique, with
low power clock generator, the BSP dynamic/leakage power is reduced by more than 70% and 90%, greatly extends the WSN

monitoring time.
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