
EE-523 – Exercise 3 Solutions 

1. Let’s calculate the minimum and maximum on resistance of M1 by 
assuming 𝛍𝐧𝐂𝐨𝐱 = 𝟓𝟎 $𝐀

𝐕𝟐
, W/L=10/1, VTH=0.7V, VDD=3V, and 𝛄 = 𝟎.  

V'( = (3 − V)*) > V+, 
V'( = (3 − V-./) > V+,						if	V-./ = Drain 

In any case, M1 is in triode region. 
 
fin=10MHz: assuming little phase shift and that Vout tracks Vin: Vout»Vin. 
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• For	V)* = 0V: R-*,2)* = 870Ω 
• For	V)* = 0.5V: R-*,230 = 1111Ω 

• If Vin,max=1.5V: R-*,230 = 2500Ω. 

 

2. Let’s assume: 
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Ron is independent of input level. 
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3. We must have Δq; = 	Δq< 
• Δq; = W;L;C-0GV=> − V)* − V+,,6H=W<L<C?@GV)* − IV+,,7IH = 	Δq< 

For only one Vin, we have 𝚫𝐪𝟏 = 	𝚫𝐪𝟐. 

 

4. In the amplification mode: 𝐕𝐗 ≠ 𝟎 = −𝐕𝐨𝐮𝐭/𝐀𝐯𝟏 

Charge on CH is raised to C,VG + C)*V@ due to conservation of charge at X. 
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Gain error of 0.1%: 
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