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Abstract

This paper presents a fully differential operational transconductance amplifier (OTA) based on the
dynamic threshold-voltage MOSFET and floating gate MOSFET (DT/FGMOS) inverter with a supply
voltage of 0.5 V. The proposed inverter in the structure of this OTA is a combination of the dynamic
threshold-voltage MOSFET (DTMOS) technique (for all PMOS transistors) and the floating gate
MOSFET (FGMOS) (for all NMOS transistors) in an n-well process. In this circuit, feedforward and
feedback paths have been used to limit the common-mode gain. The first stage has feedforward paths
to eliminate the common-mode and the second stage has the common-mode feedback to stabilize the
common-mode output voltage on Vg/2. Based on the post-layout simulation results, the proposed
OTA showed a gain of 61 dB with a unity gain frequency (UGF) of 1.1 MHz under 13 pF load
capacitors. With the studies performed by Monte Carlo analysis, it was found that the OTA based on
the proposed inverter can perform well under process variations and device mismatches. The proposed
circuit in 180 nm CMOS technology occupies an area of 0.182 mm? from the chip. Its power
consumption is 17 W and can be used well in low voltage and low power applications, including
portable equipment. According to studies, the use of DTMOS and FGMOS techniques can effectively
reduce the threshold voltage of transistors and the good performance of the proposed OTA at low
voltage.
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Figure (1): DTMOS technique, a) Symbol, b) Equivalent circuit
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Figure (2): N-type FGMOS transistor (a) symbol, (b) equivalent circuit
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Figure (15): Layout of the proposed OTA
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