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Load line for voltage divider bias circuit
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Q-point with amplifier operation, Where?
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The important circuit parameters:

1. Zi = Vi/Ii input impedance

2. Zo = Vo/Io output impedance

3. Av = Vo/Vi voltage gain

4. Ai = Io/Ii current gain 
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ac analysis

In summary, therefore, the ac equivalent of a 

transistor network is obtained by:

1. Setting all dc sources to zero and replacing them 

by a short-circuit equivalent

2. Replacing all capacitors by a short-circuit 

equivalent

3. Removing all elements bypassed by the short-

circuit equivalents introduced by steps 1 and 2

4. Redrawing the network in a more convenient and 

logical form 



The re Transistor Model

ac resistance of the diode 
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Common-Emitter Configuration
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Current through diode:
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The diode re model 

can be replaced by 

the resistor re.



The input is applied to the base

The output is taken from the 

collector

High input impedance

Low output impedance

High voltage and current gain

Phase shift between input and 

output is 180

Common-Emitter Fixed-Bias Configuration
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AC equivalent

re model

Common-Emitter Fixed-Bias Configuration

11



Co Rr

e

C
v

e

oC

i

o
v

 
r

R
A

r

)||r(R

V

V
A

10−=

−==

eBCo βr, RRri

eBCo

oB

i

o
i

 βA

)βr)(RR(r

rβR

I

I
A

1010 

++
==

C

i
Vi

R

Z
AA −=Current gain 

from voltage gain:

Input 
impedance:

Output 
impedance:

Voltage gain:
Current gain:

eE βrRei

eBi

 βrZ

||β|RZ

10

=

Co

O

RrCo

Co

 RZ

||rRZ

10

=

Common-Emitter Fixed-Bias Calculations
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Example
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re model requires you to 

determine , re, and ro.

Common-Emitter Voltage-Divider Bias
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Voltage gain
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Example
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