
Consequences of capacitor overlap

How accurate is the overlap capacitance model?

An accurate overlap capacitance model is essential. This is especially true for the drain side where the effect of

the capacitance is amplified by the transistor gain. The overlap capacitance changes with gate to source and

gate to drain biases.

 

Why is overlap capacitance important?

The performance of modern IC devices is often determined by,among other factors,the value of the parasitic

gate to source/drain overlap capacitance. It is therefore desirable to determine the overlap capacitance in order

to have a better model of the device,so that one can bin the ICs during production based upon speed and

performance.

 

How is gate overlap capacitance characterized?

Most to the existing methods for gate overlap capacitance characterization rely on the models of the fringing

electric field (e.g. , , , , , ). In  approximate analytical formulae were used for estimation of the gate overlap

capacitance effect on the total gate capacitance characteristics.

 

How does overlap capacitance change in a MOSFET?

The overlap capacitance changes with gate to source and gate to drain biases. In LDD MOSFETs a substantial

portion of the LDD region can be depleted,both in the vertical and lateral directions. This can lead to a large

reduction of the overlap capacitance. This LDD region can be in accumulation or depletion.

 

What factors affect capacitor construction?

One relatively easy factor to vary in capacitor construction is that of plate area,or more properly,the amount of

plate overlap. The following photograph shows an example of a variable capacitor using a set of interleaved

metal plates and an air gap as the dielectric material:

 

Are overlap capacitors bias-independent?

For CGEOMOD = 1 CGEOMOD=1,the overlap capacitors are bias-independent,as we will discuss in the end

of this section.  BSIM4 model. Department of Electrical Engineering and Computer Science,UC Berkeley.

Self-heating effects and short channel effects are unappealing side effects of multigate devices like

gate-all-around nanowire-field-effect transistors (FETs) and fin FETs, limiting their ...

One relatively easy factor to vary in capacitor construction is that of plate area, or more properly, the amount

of plate overlap. The following photograph shows an example of a variable capacitor using a set of interleaved

metal plates and an ...

The influences of gate-source/drain overlap on ferroelectric field-effect transistors (FeFETs) are investigated
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with various gate-source/drain overlap lengths (L ov ''s) and doping ...

Gate overlap and capacitive feedthrough in digital circuits can cause performance degradation. Effects of

overlap on a basic MOSFET inverter are considered. An example shows that the ...

The objective of this paper is to introduce a technique that infers the gate-to-drain/source overlap capacitance

of submicron devices by simple DC measurements. The inference is based on the ...

We calculate the coefficient of overlap (?) between activity distributions using the OverlapEST() function in

the ''overlap'' package version 0.3.4 59. ? denotes the shared ...

One relatively easy factor to vary in capacitor construction is that of plate area, or more properly, the amount

of plate overlap. The following photograph shows an example of a variable ...

Lov is the overlap length of the gate extending over the drain/source regions 4/22

What are capacitors? In the realm of electrical engineering, a capacitor is a two-terminal electrical device that

stores electrical energy by collecting electric charges on two ...

An accurate overlap capacitance model is essential. This is especially true for the drain side where the effect of

the capacitance is amplified by the transistor gain. The overlap capacitance ...

A mechanism is proposed for reconciling an observed large gate-drain overlap capacitance with a small

difference between polysilicon gate length and effective channel ...

The gate-substrate fringing capacitances are typically determined at the inversion below the gate, whereas the

gate-source/drain fringing/overlap capacitance components are ...

Parasitic capacitance and resistance limit the VLSI device performance. Hence, a circuit model is needed to

treat these effects correctly. This article focuses on the circuit ...

of Fig. 4. On the other hand, this capacitor is much smaller. Thus, the source of the additional small capacitor

is the overlap capacitor. The equivalent circuit of the oxide capacitor (C gc) ...

theradius of the capacitor disc as a round disc capacitor are generally used to calculate fringing effect in these

references. For square capacitor, based on the principle of equal area, R can ...

The classical formula of a parallel plate capacitor (PP-Cap) does not take fringing effects into consideration,

which assumes that the side length of a PP-Cap is by far ...

Recent studies showed that minor structural differences in the gate-to-drain (source) overlap of a MOSFET
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has unexpectedly strong influence on its characteristics. As the overlap is ...

A capacitor is a device that stores energy. Capacitors store energy in the form of an electric field. At its most

simple, a capacitor can be little more than a pair of metal plates ...

8 b) The polarization mechanisms of the ceramic, which must take place in order to store electrical charge, are

not 100% efficient; the capacitor does not discharge 100% of the energy ...

Abstract: Gate overlap and capacitive feedthrough in digital circuits can cause performance ...
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