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Lecture #29  
: BJTs

small-signal model; (5)

uits and devices.

)

Lecture 29

Small-Signal Modeling and Linear Amplification - Part 2
Outline/Learning Objectives:
• Describe the BJT as an amplifier.
• Define and describe the small-signal-model of the BJT.
• Analyze BJT amplifiers using a two-part process:
• dc Analysis: (1) construct the dc equivalent circuit; (2) solve for the Q-point.
• ac Analysis: (3) construct the ac equivalent circuit; (4) replace the BJT by its

solve the ac circuit.
• Analyze the BJT common-emitter (C-E) amplifier.
• Use the electronics laboratory to investigate the electrical behavior of simple circ
•

Transistor as an Amplifier 
• Small signal parameters of bipolar junction transistor (BJT)
• Voltage gain (AV), input resistance (RIN), output resistance (ROUT
• Maximum input and output signal amplitudes
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The Bipolar Junction Transistor Amplifier 
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Small-Signal Modeling 
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Things To Remember
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Y parameters have equivalent circuit representation
The current gain is actually a function of both the BE and B
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Here,    is the small-signal common-emit-

ter current gain. 

The Hybrid-pi small-signal model of the BJT is as 

shown.

For , ,  and, , we get  
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Small-Signal Current Gain 
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Amplification Factor (p. 600)

This is the maximum voltage gain an individual transistor can provid

βo > βF

βF
β0 gmrπ=

iC∂
∂βF 0> iC IM<

iC∂
∂βF 0< iC IM>

β0

βF

1 IC
1

βF
------

iC∂
∂βF

 
 
 

Q P–

–

---------------------------------------------------=

µf gmro

IC
VT
-------

VA VCE+

IC
-------------------------⋅

VA VCE+

VT
-------------------------

VA
VT
-------≈= = =



29 - 9

Equivalent Forms of Small-Signal Model 
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,  and 

Definition of Small-Signal for the BJT (p. 602)
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Using  and , we g

from  that .

Now linearity requires that  or . 

Using a factor of 10 to satisfy the inequality, we get, .
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Summary of BJT Small-Signal Parameters  
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Small-Signal Model for the pnp BJT 
This is identical to that of the npn transistor. 
Remember that the dc currents in a pnp transistor flow in an opposi
in a npn transistor. 

Parameter BJT

Transconductance gm 

Input Resistance RIN

Output Resistance ROUT

Amplification Factor µf

Small-Signal Requirement
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