
Homework #8 Solutions 
7.25, 7.29, 7.31, 7.33 (a) (b), and 
 

 
 
 



 



Handout problem 1:  
In the following MOSFET amplifier circuit, two transistors are identical with Vt = 2V and 
kn = 2mA/V2. Please find the small-signal voltage gain v0(t)/vi(t) = ? 

 
Solution: 
This is an amplifier with 2 identical stages. 
(a) DC analysis: 
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VVVV tGSDS 224  , and therefore the MOSFET is operating in saturation 

Small-signal trans-conductive gain of each stage is,   VmAVVkg tGSnm /422   

 
(b) small-signal analysis 
The small-signal equivalent circuit is, 
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Handout problem 2:  
In the following MOSFET amplifier circuit, please find the small-signal voltage gain 
v0(t)/vi(t) = ? 
 
Solution: 
(a) DC analysis: 
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Assume saturation, 
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Combine these two equations, 
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that is,  221.05  GSGS VV  
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The solution is, 42.4GSV  

Then   mAID 86.5242.41 2  , VVDS 551.886.51.086.5115   

42.2242.4  tGSDS VVV  and therefore the MOSFET is operating in saturation 

Small-signal trans-conductive gain is,   VmAVVkg tGSnm /84.442.22   

 
(b) small-signal analysis 
The small-signal equivalent circuit is, 
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m

i
gs g

v
v

1.01
  

m

im
gsm g

vg
vgv

1.01
10 


  

Therefore, the small-signal voltage gain is 
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