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Figure 6.12 Circuit symbols for BJTs.

=100, and vBE = 0.7 V at ic = 1 mA
Design the circuit to have ic=2 mA and collector voltage 
= 5 V











2

1
21 ln

C

C
BEBE i

i
VV



3/31/2014

2

Microelectronic Circuits, Sixth Edition Sedra/Smith                       Copyright © 2010 by Oxford University Press, Inc.

Figure E6.14

VE=-0.7 V,  =50
Find IE,IB,IC,VC

Graphical Representation

Just like regular diodes, the BE 
voltage determines the collector 
current

TBE Vv
sC eIi /
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At a constant 
collector current, the 
BE voltage decrease 
by -2 mv/˚C

Practically, the collector current 
is not constant as we change 
CE voltage.
This is called he early Effect.

Common Emitter IC‐VCE C/C
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Figure 6.20 A simplified equivalent-circuit model of the saturated transistor.
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Table 6.3 Conditions and Models for the Operation of the BJT in Various Modes (continued)

Cutoff
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Table 6.3 (continued)

Active

Saturation
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Figure 6.21 Circuit for Example 6.3.

Find VBB, Assume VBE=0.7V and =50
(a) Active mode with VCE=5 V
(b) Edge of Saturation
(c) Deep in saturation =10

(a) mAKIC 51/)510( 

mAmAIB 1.050/5 
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Figure 6.21 Circuit for Example 6.3.

Find VBB, Assume VBE=0.7V and =50
(a) Active mode with VCE=5 V
(b) Edge of Saturation
(c) Deep in saturation =10

(b)  VCE=0.3V
mAKIC 7.91/)3.010( 

mAmAIB 194.050/7.9 
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Figure 6.21 Circuit for Example 6.3.

Find VBB, Assume VBE=0.7V and =50
(a) Active mode with VCE=5 V
(b) Edge of Saturation
(c) Deep in saturation =10

(c)  VCE=0.2V
mAKIC 8.91/)2.010( 

mAmAIB 98.010/8.9 

VV

VRIV

BB

BEBBBB

5.107.010*98.0 


Microelectronic Circuits, Sixth Edition Sedra/Smith                       Copyright © 2010 by Oxford University Press, Inc.

Find all branch currents 
and node voltages 
assuming =100
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 is in the range of 50-150
 Redesign the circuit (RC) to guarantee that 

the circuit will be in the active region for all 
 in the specified range


