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Problem Set 3: Differential Amplifiers (Chapter 10) 

Fundamental Concepts: 

Problem 10.4 

 
Problem 10.5 

 
Problem 10.10 
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BJT Differential Amplifier: 

Problem 10.12 

 

 
Problem 10.13 

 
Problem 10.15 

 

 
 

Problem 10.19 
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Problem 10.24 

 
(c) Find the linear input range. 

 

 
 

 

Problem 10.30 
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Problem 10.32(a)  

 
Problem 10.33(a) 

 
(a) Find Adm, Adm-cm, Acm-dm, Acm and CMRR 

(b) Find Rin-dm, Rin-cm, Rout-dm, Rout-cm 
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Problem 10.34 

 

 

MOS Differential Amplifier: 

Problem 10.37 

 
Calculate the common-mode input range assuming Veff of ISS is 150mV, VTH=0.5V, 

VDD=2V, and RD=5kΩ. Find the linear input range and the output voltage swing. 

 

 
 

Problem 10.41 
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Problem 10.49 

 
Problem 10.51 

 
 

Problem 10.52(c) 

 
(a) Find Adm, Adm-cm, Acm-dm, Acm and CMRR 

(b) Find Rin-dm, Rin-cm, Rout-dm, Rout-cm 
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Problem 10.53(b) 

 

 
 

Cascode Differential Amplifies: 

Problem 10.60 
The cascode amplifier shown below is to operate as with a differential gain of 800. If Q1-Q4 are 

identical and so are Q5-Q8, determine the minimum allowable Early voltage.   

Assume βn = 2βp = 100 and VA,n = 2VA,p 

Hint:  

a) Show that Gm ≅ gm1 

b) Find Rout (Use the results of problem 7.4 in the Problem Set #2) 
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Problem 10.62 
 

The MOS cascode amplifier shown must provide a 

differential voltage gain of 300.  

If W/L = 20μm/180nm for M1-M4 and 

μnCOX=100μA/V
2, determine the required tail current. 

Assume λ = 0.1V−1. 

Hint:  

a) Show that Gm ≅ gm1 

b) Find Rout 

 
Common-Mode Rejection: 

Problem 10.66  

 

 
Problem 10.67 
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Problem 10.68 

 

 
 

Problem 10.70 
Compute the common-mode-rejection ratio (CMRR) of the differential amplifier shown. 

For simplicity, neglect channel-length modulation in M1 and M2 but not in M3.  

 

 
 


