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EEEB273 - Quiz 3    
SEMESTER 1, ACADEMIC YEAR 2016/2017 
Date: 21 July 2016 Time: 15 minutes        . 
 
Question: 
Consider the BJT differential amplifier in Figure 1. Transistors are matched. The circuit and 
transistor parameters are IQ = 1 mA, β = 100, and VA = ∞. Neglect base currents. 
(a) Design the circuit such that one-sided differential-mode output voltage vO taken at vC2 = 8 V 

when a differential-mode input voltage of vd = 0.05 V is applied. Assume vcm = 0 V. 
           [7 marks] 

(b) Determine the differential-mode input resistance, Rid.    [3 marks] 
 

  
 

Figure 1 
Answer: 
 

(a) The differential-mode voltage gain is given by 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 

(b) 
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Question: 
Consider the BJT differential amplifier in Figure 1. Transistors are matched. The circuit and 
transistor parameters are IQ = 1.2 mA, β = 110, and VA = ∞. Neglect base currents. 
(c) Design the circuit such that one-sided differential-mode output voltage vO taken at vC2 = 8 V 

when a differential-mode input voltage of vd = 0.05 V is applied. Assume vcm = 0 V. 
           [7 marks] 

(d) Determine the differential-mode input resistance, Rid.    [3 marks] 
 

  
 

Figure 1 
Answer: 
 

(c) The differential-mode voltage gain is given by 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 

(d) 
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Question: 
Consider the BJT differential amplifier in Figure 1. Transistors are matched. The circuit and 
transistor parameters are IQ = 1.2 mA, β = 110, and VA = ∞. Neglect base currents. 
(e) Design the circuit such that one-sided differential-mode output voltage vO taken at vC2 = 7 V 

when a differential-mode input voltage of vd = 0.05 V is applied. Assume vcm = 0 V. 
           [7 marks] 

(f) Determine the differential-mode input resistance, Rid.    [3 marks] 
 

  
 

Figure 1 
Answer: 
 

(e) The differential-mode voltage gain is given by 
 
 
 
 
 
 
 
 
 
 
 
 
   
 
 

(f) 
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Question: 
Consider the BJT differential amplifier in Figure 1. Transistors are matched. The circuit and 
transistor parameters are IQ = 1 mA, β = 100, and VA = ∞. Neglect base currents. 
(g) Design the circuit such that one-sided differential-mode output voltage vO taken at vC2 = 7 V 

when a differential-mode input voltage of vd = 0.05 V is applied. Assume vcm = 0 V. 
           [7 marks] 

(h) Determine the differential-mode input resistance, Rid.    [3 marks] 
 

  
 

Figure 1 
Answer: 
 

(g) The differential-mode voltage gain is given by 
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