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Announcements 
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1)  LTspice Project 2 due Wed. Feb. 27th by 5:00PM 
electronically. You should find your assigned your beta 
value in your grade book. 

2)  HW6 due Monday 2/25 by 5:00 PM 

3)  Exam 2 is Tuesday, March 5, 6:30-7:30 PM PHYS 112 
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Outline 
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1)  T-model 

2)  Basic amplifier considerations 

3)  CE 

4)  CS 
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Simple hybrid pi model 
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T-model... 
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The “T model” vs. hybrid -pi 
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 ic = gmυbe

 ib =υbe rπ

 ie = ib + ic

 ic = gmiere =α ie

  β +1( )ib =υbe β +1( ) rπ



The “T model” vs. hybrid -pi 
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Outline 
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1)  T-model 

2)  Basic amplifier considerations 

3)  CE 

4)  CS 
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Generic Amplifier (2-port) 
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Transistors have 3 terminals, so one must be common 
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Common emitter 
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Common base 
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Also common base 
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Common collector 
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Amplifier model 
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Amplifier with source and load 
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Amplifier with source and load 
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Outline 

17 Lundstrom: 2019 

1)  T-model 

2)  Basic amplifier considerations 

3)  CE 

4)  CS 
 



Common emitter 
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Draw the common emitter s.s. equiv. ckt. 
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Common emitter s.s. equiv. ckt. 
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Common emitter analysis 
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Common emitter analysis 
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Effect of r0? 



Common emitter 
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Common emitter results 
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Alternatively 
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Common emitter with “emitter degeneration” 

26 

+

υi

−

+

υ0

−

C 
 
 
 
E 

ib = ii

ic

RC
+
−

Rseries

υs

RE = 1kΩ

Lundstrom: 2019 



Draw the small signal equiv. ckt. 
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Small signal equiv. ckt. 
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Analysis 
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“resistance reflection rule” 
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V pi in terms of input voltage 
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Common emitter with emitter resistor 
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RE = 0 : Aυo
= −390( )

RE = 0 : Rin = 2.6 kΩ( )

RE = 0 : Ro = 10 kΩ( )



“Precision amplifier” 
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CE with “emitter degeneration” summary 
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Rin = rπ + β +1( )RE

Ro = RC

Aυo
= rπ
rπ + β +1( )RE

−gmRC( ) ≈ − RC
RE

Compared to the RE = 0 case: 
Lower voltage gain 
Higher input resistance 
Same output resistance 

Physical reason: 
 

Negative feedback 

Effect of RL? 



Negative feedback 
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Common source 
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CE vs. CS 
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Common source with source degeneration 
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CE vs. CS with emitter/source degeneration 
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CE vs. CS with emitter/source degeneration 

40 

Common Emitter Common Source 
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Summary 
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The CE amplifier has high (negative) gain, moderate 
input impedance and moderate output resistance. 

Amplifiers are characterized in terms of their open-circuit 
voltage gain, input resistance, and output resistance. 

Emitter degeneration (RE > 0) lowers the gain but 
increases the input impedance. 

The CS amplifier has moderate (negative) gain, high 
input impedance and moderate output resistance. 



Basic Amplifier Configurations 
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1)  T-model 

2)  Basic amplifier considerations 

3)  CE 

4)  CS 
 


