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e This chapter describes:
Ebers-Moll BJT model
BJT modes of operation

Skip sections 3.1-3.5 I
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e Ebers-Moll model is a simple
model that represents the DC
operation of a BJT

This model can be used to
calculate the terminal
currents for all modes of

operation -
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Ebers-Moll BJ

e The Base-Emitter junction is
represented by

Lo, Vee ) = les {exp{\%}—lj VBC_ZS Do %lon <>

e |5 consists of electrons
emitted from the emitter
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Ebers-Moll BJ

N
T/ e The Base-Collector junction is |
= represented by Collector ‘l c
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Two junctions (B-E and B-C) result
In four modes of operation

1.

Modes of Ope

reverse biased
(Cut-off mode)

reverse biased

(Forward-active mode)

3. B-E is reverse-biased & B-C is

forward biased

(Inverse-active mode)

4. B-E is forward-biased & B-C is

forward biased
(Saturation mode)

B-E Is reverse-bhiased & B-C is

B-E is forward-biased & B-C is
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s Cut-off
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B-E is reverse-biased & B-C is
reverse biased (Cut-off mode)
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B-E is reverse-biased & B-C
reverse biased (Cut-off mode)

Both Dge and Dg are reverse-biased

Both |5 and Iz are Zero
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reverse biased (Forward active

B-E is forward-biased & B-C is ‘
mode) NPN
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Modes of Ope

B-E is forward-biased & B-C i

IS
reverse biased (Forward active ‘

mode)

NPN

Both Dg is forward biased with Vg=0.

V (silicon diodes) while Dgc
reverse-biased (open)

.. IppciS Zero
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Vee (F-A) =07V
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3. B-E is forward-biased & B-C
forward biased (Saturation mode)
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Modes of Ope

3. B-E is forward-biased & B-C
forward biased (Saturation mode)

is‘

NPN

Ve (sat) =0.8V

Vg (sat) =0.6V

Ve (sat) =0.2V
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Modes of Opere

4. B-E is reverse-biased & B-C is
forward biased (Inverse-active

mode) NPN

Both Dy is forward biased with Vg-=0.7
V (silicon diodes) while Dgg is o |
reverse-biased (open) — Dy F " Dee

Collector Tllc

l.e. lpge IS Zero

Vo (RA)=0.7V
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HW #3:Solve Problems: 3.8, 3.9, 3.14




