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Question  Full Grade  Student Grade ABET OUTCOME 

1 10  a 

2 20  a 

3 20  c 

4 20  c 

5 20  k 

6 20  k 

 
 

  

http://www.birzeit.edu/


 

2 
 

 

Electrical and Computer Systems Engineering Department                                       Dr. Khader Mohammad 

Integrated Circuit    ENCS333                                                                            Final        22/01/2018 

Question 1 (10) 

A) Show how you can optimize the design for power given that:  (4 points) 

 

 

Y= a + b + c + d   given that power per cell is given as shown below  

   
 

 

 

 

 

B) Explain the difference between latch and FF?                    (4 points) 

 

 

 

 

  

 

 

 

 

 

 

C) What do we mean by Transparency? Does it affect latch based design or FF based 

design?        (2 points) 
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Question 2 (20) 

 

A) Consider the following CMOS logic circuits: What is the function for each? (5points)

 
 

 

 

 

B) For the circuit below, what is the output voltage if only one input is high? If all four 

inputs are high? Explain your answer.                                                        (4 points) 

 
 

 

C) Explain why the circuit below has non-zero static power dissipation.     (5 points)  
Using only just 1 transistor, design a fix so that there will not be any static power 

dissipation. Explain how you chose the size of the transistor. 
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D) What function does this layout represent?                                     (6 points) 
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Question 3 (20) 

 

A) If we simulate using 0.18 μm CMOS technology environment, the following two CMOS 
transistors (NMOS type) and we plotted the VDS versus ID for a VGS = 1.8 volts afte we 
Sweep VDS from 0 volt up to 1.8 volts using 9 steps 

 
Transistor no.1:  was    L1 = 0.18 μm & W1= 5*L1  
Transistor no.2: L2 = 1.2 μm & W2= 5*L2  
 
Below graph shows the simulation results, What do you conclude from comparing both plots , 
which transistor for which curve?                                                             (6 points) 

 
 

 

 

 

B) Consider the following  below circuit  :     

  

 

(4 points) 
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(6 points) 
 

 

 

 

 

 
 (6 points) 

 

1.  
o Larger 

o Equalm 

o Smaller  

 

 

2.  
o Larger 

o Equalm 

o Smaller  

 
(3 points) 
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Question 4: (20 points) 
 

A) Complete the missing block name from the level design flow for chip/IC (6 

points) 

 
 

 

 

B) The transistor current changes with the operating temperature mainly 

through the mobility and Vt temperature dependences. Explain how does Te 

temperature affect the current?  ( 2 points) 

 

 

 

C) When the hot-e happens (which region of operation) and how can we avoid it? 

( 2 points) 
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D) What are the main three Physical Synthesis Steps?   (3 points)  

 

 

 

 

 

E) Is it true that all clock pins are driven by a single clock source for the same 

chip? If yes/no explain why? (2 points)  

 

 

 

 

F) Given that the physical structure for standard cell design is shown below,  

match or mark the following parameters to the cell ( 5 points)  
Parameter Symbol 

Cell height  H 

Power rail width  W1 

Vertical grid  W2 

Horizontal grid  W3 

N-Well height  W4 
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Question 5:  (20 points) 

A) Draw dynamic logic gates for F=                                    (2 points) 

 

 

 

 

B) What are the main Issues in Dynamic Design and how we can fix/avoid ? (2 points) 

 

 

 

C) Define   ( 4 points) 

• Setup time 

 

• Hold time 

 

• Clk to out delay 

 

 

• Data to out delay 

 

 

D) Based on the figure below, Assuming 100ps setup time, skew and clk-out delay (8 points) 

• How many paths are there and how many cycles?  ( 2  points) 

 

 

• What is max frequency this circuit could run? ( 3 points) 

 

 

 

 

• What are the advantage of time borrowing?  How can we benefit of time borrowing in  

this question ?  ( 3 points) 
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Question 6:  (20 points) 

 

 

A) What are the two line model?  ( 2 points) 

 

 

 

B) Why and where we use repeaters? ( 3 points) 

 

 

 

 

 

 

 

E) What is Coupling Capacitance?  Which of the below figures have bigger coupling caps? ( 

4 points) 

 
 

 

F) Calculate Elmore delay from In to out1 and from In to out2?   (5 points) 
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G) What kind of power dissipation in each circuit below : ( 3 points) 

 

 
 

H) What type of power we define as   :
2

DDfCVP 
 , what does each factor 

represent and  how it affect the power ?  ( 3 points) 
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