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Homework Assignment No. 11 Solutions 
 
Problem 1 – (10 points) 

 

 
 



Problem 2 – (10 points) 

Common mode half circuit:  
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Because of adding the 20Kresistors, the adm becomes smaller but acm becomes much 
smaller. The effective impedance of M3 and M4 is now 1/gm, which is much smaller than 
ro  adm/acm=1538 which is much higher than 100 in 12.4.1 

 

Problem 3 – (10 points) 

Without Ccs: 
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Gain starts to drop at frequencies higher than the pole. In Other words the CM detector 
cannot follow the signal at the same rate. 

With Ccs:  
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If 1

2cs
CC >>  gain stays constant over the entire frequency range. 

Problem 4 – (10 points) 
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Problem 5 – (10 points) 

3 1

6 2

' '

6 '

3 '

0

1

2
1

126, 57

20 0.079
(25)

20 0.083
(50)

0.16( 3.5 0.65 0.65) 0.897
2.5 1 0.083 1.41

2 1 60,
126 (1.41 0.897)

o DD ds gs

o DD ds gs

n n ox p p ox

ov
n

ov
p

tn t

gs

v v v v

v v v v

k C k C

v V
k

v V
k

V V V
v V

w mA w
L

µ µ

µ

µ

µ

+

−

= − −

= − −

= = = =

= =

= =

= + + − =
⇒ = − − =

×⎛ ⎞⇒ = =⎜ ⎟ × −⎝ ⎠ 4

0

2

2
2 4

0.1 60 6

0.44( 3.5 0.65 0.65) 1.242

2.5 1 0.079 1.421

2 1 1095, 0.1 1095 109.5
57 (1.421 1.242)

tp t

gs

L

V V V

v V

w mA w
L Lµ

⎛ ⎞ = × =⎜ ⎟
⎝ ⎠

= − + − = −

⇒ = − + + =

×⎛ ⎞ ⎛ ⎞⇒ = = = × =⎜ ⎟ ⎜ ⎟× −⎝ ⎠ ⎝ ⎠
 

 

 


