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Shadow Universal Filter with Independent Q Tuning at 0.45 V Using MI-OTAs
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Abstract

This paper presents a novel shadow universal filter
implemented in voltage mode, based on multiple-input
operational transconductance amplifiers (MI-OTAs).
The proposed shadow universal filter incorporates both
non-inverting and inverting transfer functions for low-pass, high-
pass, band-pass, band-stop, and all-pass responses within a
single topology. The proposed circuits operate at an ultra-low
supply voltage of +0.45V. Moreover, it enables independent
tuning of the quality factor without affecting the natural

frequency.

Keywords: Universal filter, Shadow filter, Operational

transconductance amplifier
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