CHAPTER SIXTEEN

Metal Oxide Semiconductor Field
Effect Transistors

[ MOSFET |



Introduction

16
MOSFET transistors have smaller size than BJT transistors %

MOSFET transistors have lower power consumption than that of
BJT transistors



Types of MOSFETs

NMOS V faster (mobility of electrons is higher than of holes)
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N- MOSFET
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Enhancement
(normally OFF)

The Drain-to-Source current (electrons are emitted from the source to the drain)
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channel between the source and the drain




N- MOSFET (Modes of Operation)

There are three modes of operation of N-channel MOSFET
(assuming the substrate and the source are connected)

16@ Cut-Off Mode
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N- MOSFET (Modes of Operation)

There are three modes

K
los = 7n [2 X (VGS —Viy )‘/Ds _VDZS ]

of operation of N-channel MOSFET

(assuming the substrate and the source are connected)

Vs3> Vgs:
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N- MOSFET (Modes of Operation)

There are three modes of operation of N-channel MOSFET
(assuming the substrate and the source are connected)

Saturation Mode
3

(VGS > Vi )l
Vs = Vs —Vry
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P- MOSFET (Modes of Operation)

There are three modes of operation of P-channel MOSFET
(assuming the substrate and the source are connected)

16@ Cut-Off Mode
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P- MOSFET (Modes of Operation)

There are three modes of operation of P-channel MOSFET
(assuming the substrate and the source are connected)
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ISD = 7p [ZX (VGS _VTP )‘/Ds _VDZS 1 OR ISD = 7;; [ZX (VSG +VTP )‘/SD _VSZD]
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P- MOSFET (Modes of Operation)

There are three modes of operation of P-channel MOSFET
(assuming the substrate and the source are connected)

Saturation Mode
3
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o Example

o Solution

K
| DS (Sat) =— (VGS _VTN )2 (1+ /IVDs )
2

-6
1 (sat) = 2220 (317 oxvy,)

| . (sat)=40A
Vs (Sat) =Vgs —Viy =2V

Ibs [MA]

Determine the drain current of an NMOS transistor
assuming K ,=20uA/V?, V=1V, A=0, and V=3V
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Skip the MOSFET capacitances (sec.
6.7) and the fabrication processes of
MOSFET devices
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