2.1 Structure and functions of
MOSFET

Principle of MOSFET



2.1.1 PN junction
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Electrical conductivity control 2
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Conductivity type of semiconductor
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The number of carriers equals to the number of accepters or donors. 5




Electric field of pn junction

A pn junction 1s formed at a boundary between the p-type
semiconductor and the n-type semiconductor.
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Free electrons and holes are
recombined in the vicinity of
the pn junction, and a depletion
layer of carriers are formed.
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The 1onized donors and acceptors
forms the built-in electric field in
the depletion layer.
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Voltage of pn junction
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Note: The current does not flow through the pn junction
because the electrostatic force and the diffusion of the ,
carrier are balanced in the equilibrium state.
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Potential energy of electron and hole
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Distribution of carriers
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Forward biasing of pn junction
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Reverse biasing of pn junction
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Current (A)
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2.1.2 Structure of MOSFET



Structure of MOSFET

MOSFET (Metal-Oxide-Semiconductor Field Effect Transistor)
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Switching of n-ch MOSFET

The free electrons are generated by lowering the potential at the
S10,/S1 interface (MOS 1interface) and the source and drain 1s
electrically conducted.

Gate
Source :
The type of the MOS Dlram
interface is inversed ' v
by applying V.. - - T 'G
iy p
Channel —

Body
n-ch MOSFET

16



Switching of p-ch MOSFET

The holes are generated by lowering the potential at the S10,/S1
interface (MOS interface) and the source and drain 1s electrically
conducted.

Gate
Source :
The type of the MOS |/ &Dﬁam
interface 1s inversed — / ' —
by applying V T —1 Vo
y applylng vg. p p
1 n
Channel Body

p-ch MOSFET

17



OFF state of n-ch MOSFET

The current flow 1s blocked by the pn junction that 1s reverse-
biased.
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ON state of n-ch MOSFET

The electron flows through the channel at MOS interface.
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ON state of p-ch MOSFET

The hole flows through the channel at MOS interface.
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The origin of the electrode name
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Distribution of electron in MOSFET 1
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The potential barrier of p-type semiconductor 1s enough high
and the electron cannot flow through the p-type region. 2




Distribution of electron in MOSFET 2
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The height of the potential barrier 1s decreased by applying V;
and the electron flows from the source to the drain.
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