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EE 303 – Final Laboratory 

	

 
Design an nMOST differential pair with the following parameters: 
ITAIL = 0.4 mA, VTH=0.5V, µCox(W/L) = 4mA/V2, VDD=1.5V, VSS=–1.5V, RD=2.5KΩ 
Neglect channel length modulation: 
 
Analytically: 
 

a. Find VOV and VGS at equilibrium 
b. For VCM=0 find the values of VS, ID1, ID2, VD1, VD2 
c. Repeat (b) for VCM=1V 
d. Repeat (b) for VCM = 0.2V 
e. What is the highest value of VCM for which M1 and M2 remain in saturation? 
f. If the current source ITAIL requires a minimum voltage of 0.4V to operate properly, what is the lowest value 

allowed for VCM? 
g. What is the range of differential mode operation (i.e. the range of Vid=Vin1–Vin2 for which M1 and M2 are 

“ON”) 
h. Assuming the output differential pair is taken single-ended, plot the differential voltage amplification 

AVd=vout1/vid and the common mode voltage amplification AVc = voc/vic. 
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