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Ultra-low power inverter
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Overview

How CMOS inverter equate sub-threshold currents at ultra low voltage
supplies?

Upon equating the sub-threshold currents of a CMOS inverter devices at ultra
low voltage supplies and solving, one can arrive at (1) after differentiating
output voltage (v out) with respect to input voltage (v in) (i.e., 9 v out 9 v in).

What are alternative CMOS inverters?

Alternatives to the conventional CMOS inverter were proposed, where the
basic CMOS inverter delay cell was replaced by a 6-transistor Schmitt Trigger
structure , or by a stacked inverter (SI) structure , both of which trying to
address the low-gain at ultra-low voltage supplies. Fig. 1. Generic energy
harvesting system.

What is a simple inverter?

As we can see in Figure 1, a simple inverter is equivalent to a differential
amplifier with the non-inverting input permanently connected to the constant
voltage Vinv (1 + 1 /Ainv). The voltage Vinv represents the inverter switching
voltage, i.e., the input value which produces Vout = Vin = Vinv; Ainv is the
magnitude of the amplifier gain.

What is ultra-low voltage (ULV) design?
Values such as these are usually close to the threshold voltage of regular
MOSFETs: The use of particular sizing and topologies becomes mandatory in

ultra-low voltage (ULV) design. A very popular approach to ULV design is the
use of inverter-like amplifiers .
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Ultra-low power inverter

Upon equating the sub-threshold currents of a CMOS inverter devices at ultra low
voltage supplies and solving, one can arrive at (1) after differentiating output voltage (v
out) with respect to input voltage (v in) (i.e., ? vout ? vin).

Alternatives to the conventional CMOS inverter were proposed, where the basic CMOS
inverter delay cell was replaced by a 6-transistor Schmitt Trigger structure , or by a
stacked inverter (Sl) structure , both of which trying to address the low-gain at ultra-low
voltage supplies. Fig. 1. Generic energy harvesting system.

As we can see in Figure 1, a simple inverter is equivalent to a differential amplifier with
the non-inverting input permanently connected to the constant voltage Vinv (1 + 1
/Ainv). The voltage Vinv represents the inverter switching voltage, i.e., the input value
which produces Vout = Vin = Vinv; Ainv is the magnitude of the amplifier gain.

Values such as these are usually close to the threshold voltage of reqular MOSFETs: The
use of particular sizing and topologies becomes mandatory in ultra-low voltage (ULV)
design. A very popular approach to ULV design is the use of inverter-like amplifiers .

74AUP1T14GW - The 74AUP1T14 provides a single inverting function. This device
ensures a very low static and dynamic power consumption across the entire VCC range
from ...

This paper describes an energy efficient boot-strapped CMOS inverter for ultra-low
power applications. The proposed design is achieved by internally boosting the gate
voltage of ...

This work aims to discuss the challenges of implementing an integrated ultra low voltage
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start-up clock/oscillator, the state of the art and propose four new variants of a body ...

Ultra low-power CMOS inverters are classified as the sub threshold circuits in which
exponential reduction in power with respect to the supply voltage takes place. In the low

They struggle to balance the crucial trade-off between power consumption and delay,
which often results in either higher delays, more power dissipation, or decreased ...

In this work a novel technique to design ultra-low voltage (ULV), ultra-low power (ULP),
inverter-based OTAs is presented. The proposal consists in utilizing a replica bias ...

In this paper, an inverter-based Operational Transconductance Amplifier (OTA) is
introduced. This design is tailored for applications demanding ultra-low power
consumption ...

The surge in data volume and algorithmic complexity necessitates the development of
highly integrated, low-power, and high-performance electronic components.
Conventional ...

Download Citation , On , Mohammad Hossein Khanof and others published On the Design
of an Ultra-Low-Power Ultra-Low-Voltage Inverter-Based OTA , Find, read and cite all ...

This work presents a single-stage, inverter-based, pseudo-differential amplifier that can
work with ultra-low supply voltages.
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