
Homework 4 Solution 

Problem 1 

 

 

vout1/vin1 = –gm1 ro1 ro3 / (ro3 + Rout)                 Equation 6.145 in textbook 

Rout = ro1 + (1 + gm1 ro1) RSS/2   Equation 6.142 in textbook 

vout1/vin1 = –gm1 ro1 ro3 / (ro1 + ro3 + (1 + gm1 ro1) RSS/2) 

Similarly, and assuming symmetry 

vout2/vin2 = –gm1 ro1 ro3 / (ro1 + ro3 + (1 + gm1 ro1) RSS/2) 

Therefore 

(vout2 – vout1) / (vin1 – vin2) = gm1 ro1 ro3 / ( ro1 + ro3 + (1 + gm1 ro1) RSS/2 ) 



 

Problem 2 

 
Note: For VT = 25 mV, the answer is slightly different at 4.286 V. 

Input bias current: IB = IEE/2(β+1) = 0.995 μA. 

Input offset current: IOS = IB Δβ /β = 39.8 nA. 



Problem 3 

Assuming VSS = 0 in Figure 7.1. In the following (VGS – VTH)equil is VOV 

 

Solution for VSS = –1.8 V is similar, and will be considered 
correct. 



Problem 4 

In the following (VGS – VTH)equil is the same as VOV 

 



 

 

CMRR when output is single-ended 

Common-mode gain is gm1 ro1 ro3 / ( ro1 + ro3 + (1 + gm1 ro1) (2ro5) ). This result is 
similar to Problem 1 with RSS/2 replaced with (2ro5). 

ro3 = 9 KΩ 

ro5 = 9 KΩ    (current folwing in M5 is ISS) 

ro1 = 18 KΩ 

gm1 = 6.667 mA/V 

Acm = 0.49 V/V 

Ad[single-ended] = 40/2 = 20 V/V 

CMRR = 20 log10(20/0.49) = 32.2 dB 



Problem 5 

 



 
   VAp = 1/λp = 1.5 V. 


