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Low power sensor and stimulator design for
biomedical application
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Abstract

With the growth of the elderly population as well as today's high pressure living environment, caused by different diseases of
the population rising. In view of this, if physical condition immediately grasp and return will greatly reduce the probability of
illness or disease attack. On the other hand, there are many people need electrical stimulation to achieve the normal life, such
as hearing aids, electronic eye, bladder stimulation and deep brain stimulation. So this design includes not only variety biosignal
detection but also programmable stimulus for different site. To achieve a variety of medical electronics product development,
will reduce the time cost of chip implementation and medical products certification.

To make chip with the desired function, this chip consists of five blocks for wireless transmission, power management, digital
control circuits, stimulation and detection circuits. In the wireless transmission part, using the-coils coupling to transmit power
for the internal circuits, and also can transmit control signals from external as well as detection of biosignals
outgoing. In the power management, this chip using dual batteries'mode to supply a stable power to system.
It processes with automatic choose mechanism for charging and supplying. In the stimulated part, this work
proposed highconversion efficiency charge pump. 1t use mix-structure and streamline the number of capacitance.

The overall conversion efficiency can greater than 80%. And the digital control circuits can adjust the voltage
magnitude, frequency and length of time for stimulus. So that it can be adjusted according to the different parts
and individual differences.

1 - - - This chip was fabricated in TSMC 0.35-um CMOS process. Under

Bl <" . 4 . operating voltage of 1V, the overall chip power consumption of 53 pW.
The total area is 4.79 mm?Z. It used in vivo and vitro devices, such as Fig.2 work as a
pacemaker. It detect Electrocardiography (ECG ) signal and give stimulation therapy
when arrhythmia happens. Through the integrated chip proposed in this work will
enable the development of medical electronic products faster and miniaturization.

Fig.2 > in vivo experiment result
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