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P-type and N-type Semiconductors

O Intrinsic: pure semicon
 Extrinsic: w. impurity by doping
1 Donner doping: 5 electrons and 3 holes in valance shell
1 N-type semicon
1 Conduction is largely by electron motion
O Ex: Sb, P, As
d Acceptor doping: 3 electrons and 5 holes
O P-type
 Conduction is largely by holes
O Ex: B, Al, Ga
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P-type and N-type Semiconductors
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d Conductor: Positive temperature coefficient of resistance
d Semiconductor: Negative temperature coefficient of resistance
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Drift Current and Diffusion Current

Charge
carrier : :
concentration ——»
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The PN-Junction

n -type
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The PN-Junction
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(a) Diffusion of charge
carriers across
pn - junction.

(b) Junction barrier
potential and
electric field.
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The PN-Junction

e The barrier potential
prevents the flow of
majority carriers and
assists the flow of
minority carriers from
each side of the
junction.
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Reversed-Biased Junction

Initial width of
depletion region \,\
T
=y
+
Barrier potential for
unbiased junction
Depletion region widened e

by reverse bias voltage

++
Barrier potential
increased by reverse —_— S
bias potential :
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Reversed-Biased Junction

3 For Si, I is less | Reverse Voltage (E )
than 1 microA -

and may be as N85 Bsdad 2 . 5
I ) PR == o Py {
low as 1 nA. e Ty :

4 For Ge, Iz may | IR g e Reverse
! e e — = 4o - Current
exceed 10 1 &)

microA.

d Represented | —12

by a very large
resistance
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Forward-Biased Junction

Narrowed depletion region

L Gae
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Barrier potential for e ST
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Barrier potential : +
reduced by forward ‘
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Forward-Biased Junction
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e Possible to have 100 mA

current.
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Temperature Effect

% E
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Temperature Effect

50°C 25°C

o
IF at50° C -

1¢ fixed (b) I¢ fixed

V,at50°C V. at25°C

Web: www.riazulislam.com  E-mail: smr.islam@du.ac.bd




Lecture Materials on EEE-1222 University of Dhaka, CSE

Q&A
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