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Notice, for the scope of EE 40, the solutions here ignore the Vbs and gmb. 

Intuitively, you can assume ro to be 0.5 MΩ  (high) while 
mg

1
 is around 0.5kΩ  (low). 

(a) RL and RS omitted for clarity. 

 
(b) Notice M1 is a PMOS, so current is gm1VSG1 
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inr  is low; thus, current in 

outr  is low; thus, voltage out 

Hence, amplifier is best characterized 

by a transresistance amplifier 
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inr  is high; thus, voltage in 

outr  is low; thus, voltage out 

Hence, amplifier is best characterized 

by a voltage amplifier. 
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(c)  
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inr  is high; thus, voltage in 

outr  is high; thus, current out 

Hence, amplifier is best characterized 

by a transconductance amplifier 
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The lowest that 
outr  can be in value is 

when 0=XR .  Hence, 
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inr  is high; thus, voltage in 

outr  is high; thus, current out 

Hence, amplifier is best characterized 

by a transconductance amplifier 
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(e) 
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The lowest that outr  can be in value is when 0=SR .  Hence, 1oout rr ≥  

inr  is low; thus, current in 

outr  is high; thus, current out 

Hence, amplifier is best characterized by a current amplifier 

 

(f) 

 

∞=inr  

2

3

11

3

1

2

1

)
11

(//
1

m

out

m

om

m

o

m

out

g
r

g
rg

g
r

g
r

≈

⋅⋅++=

 

inr  is high; thus, voltage in 

outr  is low; thus, voltage out 

Hence, amplifier is best characterized 

by a voltage amplifier 
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The value for inr  depends heavily on 

LR .  Let’s assume that oL rR << .  

Hence, 
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(g) 
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inr  is high; thus, voltage in 

outr  is high; thus, current out 

Hence, amplifier is best characterized 

by a transconductance amplifier 
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inr  is high; thus, voltage in 

outr  is low; thus, voltage out 

Hence, amplifier is best characterized 

by a voltage amplifier 
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(i) 
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inr  is high; thus, voltage in 

outr  is low; thus, voltage out 

Hence, amplifier is best characterized 

by a voltage amplifier 
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