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Abstract
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This report is concerned with the design and implementation ultra low power CMOS
analog and mixed-signal integrated circuits for biomedical application and pervasive health-
care. Novel low-voltage low-power circuits have been proposed and realized in modern
sub-micron CMOS technologies, using innovative circuit techniques including subthresh-
old MOSFETSs, current-mode translinear circuits, and body-driven technique. The newly
proposed circuits include the followings.

Ultra low-power read-out circuit for pH lon-sensitive FET (ISFET) which exploits the ISFET-
REFET differential amplifier and the Translinear principle to achieve good linearity and
common-mode rejection ability. The circuit is compact and consumes nanoWatts of power.

Current-mode logarithmic analog-to-digital converters using the pipeline and algorithmic
structures have been realized with 6-8 bits of resolution. The circuits exploits subthreshold
MOSFETs and the Translinear principle and operates with 0.2-4 pW under 1-1.8 V power
supply voltage.

Low-power RF power detector exploits the non-linearity of MOSFET and active load
to increase the conversion gain, which allows low operating bandwidth and alleviates the
need for rectifier and filter circuits. The circuit can detect input power in the range of -70
to -20 dBm and input frequencies from 0.5 to 5 GHz, with 0.9-mW power dissipation.

Linear operational transconductance amplifier which uses the body-driven technique
with resistive source degeneration and flipped-voltage follower topology to achieve good
linearity with 0.8-uW power dissipation under a 0.8-V power supply voltage.

All circuits proposed in this report can operate under low power supply voltage and low
power dissipation. They exhibit strong potential for applications in the areas of biomedical

electronic signal processing systems and wireless body area and sensor network.





