
Page 1 
 

 
 
 
 
 
 

 
 
 

College of Engineering  
Department of Electronics and Communication Engineering 

 
Test 2 – Model Answer 

 

SEMESTER 2, ACADEMIC YEAR 2015/2016 
 
Subject Code  : EEEB273 
Course Title  : Electronics Analysis & Design II 
Date   : 9 January 2016 
Time Allowed : 1 hour 45 minutes 
 
Instructions to the candidates: 

 
1. Write your Name and Student ID number. Circle Lecturer for your section. 
2. Write all your answers using pen. DO NOT USE PENCIL except for the diagram. 
3. ANSWER ALL QUESTIONS.  
4. WRITE YOUR ANSWER ON THIS QUESTION PAPER. 
 
 
NOTE:  DO NOT OPEN THE QUESTION PAPER UNTIL INSTRUCTED TO DO SO. 
 
 

☺  GOOD LUCK!    ☺ 
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Answer for Question 1 (Cont.) 
 
Q1(a) [6 marks] 
 M1 & M2: Diff Amp    [2] 
 M3 – M6: Active load    [4] 
 
 
Q1(b) [8 marks] 
Vcm(max) = V+ - VSG5 – VSG3 – VDS1(sat) + VGS1  [1] 
VDS1(sat) = VGS1 -VTN 
Thus, 
Vcm(max) = V+ - VSG5 – VSG3 +VTN    [2] 
VSG5 = VSG3 =       [1] 
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Vcm(max) = 10-1.5362-1.5362+1 = 7.9276V [1] 
 
Q1(c) [6 marks] 
Indicate ac grounds      [2] 
Indicate ac currents in diff-amp    [2] 
Labels of inputs vd/2 and –vd/2   [2] 
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Q1(d) [8 marks] 
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Q1(e) [8 marks] 
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Q1(f) [4 marks] 

Output resistance of diff-amp is ro2//Ro, therefore it can be changed by changing the configuration 

or circuit used for the active load. The larger output resistance from the active load circuit (Ro) 

results in larger diff-amp output resistance and vice versa. [4 marks for any logical discussions that 

creates Ro with diff-amp output resistance] 
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Answer for Question 2 
 
Q2(a) [10 marks] 
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Q2(b) [20 marks] 
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Answer for Question 3 
 

(a) Using the formula,        (6 marks) 

;        [2] 

0.7004 V  [2] 

So, VBB = 2VBE = 2(0.7004) = 1.401 V    [2]  

 

(b) The power dissipated in each transistor, PQ     (3 marks) 

 5 mW     [2,1]   

 

(c) When vO = − 3.5 V,          (12 marks) 

 iCp ≅ | iL | = | vO /RL | = | -3.5V/1kΩ | = 3.5 mA   [2] 

 0.7330 V  [2] 

 0.6678 V  [2] 

0.2857 mA    [2] 

---  

Then, iCp ≅ iCn - iL = 0.2857m + 3.5m = 3.7857 mA   [2] 

Using the new sets of values, - this is second iteration and optional. If marking first iteration 

only, the 4 marks will be redistributed in the above (VBE,VEB, iCN, and iCP).  

0.73499 V  [1] 

0.66578 V  [1] 

 0.2642 mA   [1] 

 iCp = iCn + iL = 0.2642m + 3.5m = 3.764 mA    [1] 

  = −3.5 – 0.7330 + 0.7004 = −3.533 V [2] 

 

(d) For power dissipation in:       (9 marks) 

Qn : PQn = iCnvCEn = (0.2857m)[5 – (-3.5)] = 2.43 mW  [2,1] 

Qp : PQp = iCpvECp = (3.7857m)[-3.5 – (-5)] = 5.68 mW  [2,1] 

RL: PRL = iL
2RL = (3.5m)2(1k) = 12.25 mW     [2,1]  

 

  
 


