MOS Field-Effect transistors (MOSFETs)
MOSFETS BJTs are three terminal devices, they are more useful than two terminal devices, and they could be used in:

· Amplification, 

· Logic circuits and 

· Memories
The MOSFET has become the most widely used electronic device. They can be made smaller, more power efficient, simple to manufacture and with unique circuit applications like logic gates that use them exclusively.

DEVICE STRUCTURE AND PHYSICAL OPERATION

n-Channel Enhancement Type MOSFET
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· The name of the device comes from the structure, metal, oxide semiconductor.

· The thickness of the silicon dioxide (insulator) is named 
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 (2-50 nm).
· Metal contacts are formed on top of the Drain, Gate, Source and Body. Nowadays some times the gate contact is made of a special kind of silicon; however the name of the transistor remains as MOSFET. 

· They are also referred ad IGFETs or insulated gate FETs.
The body forms a pn junction with the Drain and Source, in normal operation these junctions are kept reversed biased with the body connected to a constant voltage or to the source terminal (Three terminal operation). Initially we will assume that the body has no effect on the operation, later we will see that this terminal can be another control terminal
Operation with no Gate Voltage

The device behaves in as two diodes in back to back operation with no conduction between source and drain.

Creating a Channel for Current Flow

	· The positive voltage on the gates repels the holes in the body creating a depletion region, 
· also attracts electrons from the n+ regions creating a channel for conduction.
· The body is reversed prom p type to n type by the inversion layer.

· There is threshold voltage 
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 (.3 to 1 V) for 
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. Bellow this Voltage there is no not enough free electrons for conduction.
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Applyng a Smal vDS
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 is known as the overdrive voltage, the channel depth is proportional to this voltage. 
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Operation as vDS Increases
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	As When 
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 increases the channel becomes tapered and the channel resistance increases (The 
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 curve bends). When
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, the channel is “pinched off and 
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 can not increase any further.
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The p-Channel MOSFET

	By inverting the type of semiconductors employed a p-channel enhancement type MOSFET (PMOS) can be fabricated.
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Complementary MOS or CMOS
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