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Abstract

Heart disease is the top cause of death in the world, including the
chronic and sudden syndromes. Therefore, it's desired to design
a portable healthcare system, which continuously records and
transmits the related biomedical signal (ECG, PCG) to the healthcare
service platform and enables timely syndrome detection and long-
term chronic diseases monitoring.

The portable healthcare system transmits the user's vital signal to the
mobile phone and service platform. Besides, the wireless transmission
enhances the user's convenience. Nevertheless, the current sensing
and transmission scheme suffers from:

1. The human activity and external environments degrade the
sensed signal quality and the successive analysis accuracy.

2. Multi-channel biomedical signal provide more information but
also increase the data storage and transmission energy, resulting
in reduced monitoring duration. In addition, the transmission
leads to the delayed process of emergent events and also suffers
data security issues.

Accordingly, this work proposes a multi-functional cardiac SoC
for portable healthcare applications. The SoC detects the human
activity level and adjusts the signal quality for different monitoring
requirements. Based on on-chip intelligent analysis, the transmission
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data is reduced over 90% and the real-time abnormal events are
alarmed. Moreover, the private data are protected.

The key SoC techniques include 1) the low voltage and low
power biopotential and capacitive sensor interfaces to record
the biomedical signal, and detects activity level for configuration
adjustments; 2) A low complexity adaptive compression engine for
processing, storage, and transmission energy reduction; 3) A multi-
feature extraction engine and programmable CPU that extracts
the key ECG/PCG information and activity level. Besides, the body
status analysis is real-time performed for successive chronic disease
monitoring, syndrome detection, or configuration adjustments. 4) A
low energy security engine protecting the user's privacy based on
public key and symmetric key cryptography.

Considering the limited battery lifetime, this work should achieve very
low power consumption. The applied low power techniques include
low complexity algorithms, asynchronous architecture, 0.5V voltage
scaling, memory compression, duty-cycling and power gating. Based
on the user's body status, the system level configuration adjustment
minimizes the energy dissipation. Accordingly, the proposed
SoC performs versatile functions with micro-watt scale power

consumption for the portable healthcare applications.



