
Lec.9
 What is MOSFET?
     The metal–oxide–semiconductor field-effect transistor (MOSFET, MOS-FET, or MOS FET), also known as the metal–oxide–silicon transistor (MOS transistor, or MOS) is a type of insulated-gate field-effect transistor that is fabricated by the controlled oxidation of a semiconductor, typically silicon. The voltage of the gate terminal determines the electrical conductivity of the device; this ability to change conductivity with the amount of applied voltage can be used for amplifying or switching electronic signals.
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	MOSFET, showing gate (G), body (B), source (S) and drain (D) terminals. The gate is separated from the body by an insulating layer (pink).

	
	






MOS  field-effect transistor (FET) is a type of transistor that uses an electric field to control the flow of current in a semiconductor. FETs are devices with three terminals: source, gate, and drain. FETs control the flow of current by the application of a voltage to the gate, which in turn alters the conductivity between the drain and source.
FETs are also known as unipolar transistors since they involve single-carrier-type operation. That is, FETs use either electrons or holes as charge carriers in their operation, but not both. Many different types of field effect transistors exist. Field effect transistors generally display very high input impedance at low frequencies. The most widely used field-effect transistor is the MOSFET (metal-oxide-semiconductor field-effect transistor)
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Long-Channel MOSFET /-V Summary

* In the ON state (Vgo>V; for NMOS; V<V, for PMOS),
the inversion layer at the semiconductor surface forms
a “channel” for current to flow by carrier drift from
source to drain

In the linear region of operation (V¢ < (Vg—V;)/m):

V
I = D[In = WQm\ V= WQm\ ﬂéffg WQ”” ‘Llf’ff( > j

L
Vos Cdrp, min _
Q,,,\ = C()v( [ Vz‘ - m2 j m=1+ C(W Hyy = f (VGS)
In the saturation region of operation (Vs > (Vgs—V;)/m):
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Longvs. short channel MOSFETSs
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ETSOI MOSFETs provided by A. Majumdar, IBM Research, 2015. 3




