
/ECE 329 FINAL EXAM 

QUESTIONS 

 

1(22p) 2a(11p) 2b(11p) 2c(0p) 2d(11p) 3(16p) 4(16p) 5(16p) 6(16p) 7(16pts) 

          

 

1) (22 p) Design a circuit with TTL (Transistor – Transistor Logic) that implements  

F= (A+B)’.C 

 

Solution  

 
 

2)  a) (11 pts) Design a circuit with CMOS (Complementary Metal Oxide 

Semiconductor) that implements  F= (A.((B+C).D))’ 

 

Solution 

 

 



b) (11 pts) Design the sizing of the NMOS / PMOS transistor of F= (A.((B+C).D))’ as ½  

 

Solution 

 

 
 

c) (0 pts) Calculate the Logical Efford of F= (A.((B+C).D))’ 

 

Solution 

g = 1 for an inverter pmos/nmos =2/1 (2+1=3 C unit)  

gf = (4 C unit + 4 Cunit)/ 3 C unit = 8/3 

 

 

                CANCELLED (the answer was forgetten to be erased before the exam) 

 

 

 

 

 

 

 

 



d) (11 pts)  Calculate the Elmore Delay assuming all the transistors have equal size. 

 

Solution 

 

 
 

3) (16 pts) For the function  F= AB+ B’C, the  hazards are illustrated below, design a 

hazard free circuit that generates results for same function. 

 

 
 



Solution 
 

 
 

 

 
 

 

4) (16 pts) Encoding of the Register selection fields, Encoding of the ALU and structure of 

CPU communication are given below, 

 
 



 
 

According to all these given figures, explain the operations by giving the opr code values 

when the operations below are operated in CPU  

 

R1 <- R1 + 1 

R2 <- R1 - R3 

 

 

Solution 

 
R1 <- R1 + 1 

 

SEL A= 001 (The value of R1 will be read) 

OPR  = 00001 (The value will be increased) 

SEL D = 001 (The resulting value will be stored to R1 again) 

 

 

R2 <- R1 - R3 

 
SEL A= 001 (The value of R1 will be read) 

SEL B= 011 (The value of R1 will be read) 

OPR  = 00101 (R1-R3 will be operated) 

SEL D = 010 (The resulting value will be stored to R2) 

 

 

 

 



5)  (16 pts) For the pipelining belove if there exists any pipeline conflict, determine where it 

is and draw the new table such that the conflict is destroyed 

 

 

 

 

 

 

 

 

 

 

 

 

 

Solution 
   

 
 

6) (16 pts) Write down the expla,nat,opn of the steps after the device signals a request by 

raising ReadReq and putting the address on the data lines  

 

 
 

 

1. When memory sees the ReadReq line, it reads the address from the data bus and raises Ack 

to indicate it has been seen. 

2. As the Ack line is high - I/O releases the ReadReq and data lines. 

3. Memory sees that ReadReq is low and drops the Ack line to acknowledge the ReadReq 

signal (Mem. Reading in progress now). 



4. This step starts when the memory has the data ready. It places the data from the read 

request on the data lines and raises DataRdy. 

5. The I/O device sees DataRdy, reads the data from the bus, and signals that it has the data by 

raising Ack. 

6. On the Ack signal, M/M drops DataRdy, and releases the data lines. 

7. Finally, the I/O device, seeing DataRdy go low, drops the Ack line, which indicates that the 

transmission is completed. 

 

 

7) (16 pts) Design and draw a combined adder subtructor 

 

Solution 
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ECE 329 

FINAL EXAM QUESTIONS 

 

1) 35 p Design a CMOS circuit such that; 

 

a)  5  p The circuit will implement F= (7,11,15) in it’s simplest form  

b) 15 p The PMOS/NMOS inverter sizing ratio will be used as 2 

c) 15 p Assuming each PMOS resistance is inversely proportional to it’s size and 

assuming each PMOS with size 1 has a resistance of 4 unit ohms, the 

equivalent resistance of  PMOS side will be 1/3 unit ohms 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



2)  25 p Determine the function of the given TTL cct and design the CMOS circuit which 

implements the same function with the following TTL circuit 

 

       
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

3) 25 p Assuming variable a uses R1, variable b uses R2, variable c uses R3 and  variable 

d uses R4 fill in the pipelining table such that there will be no conflict. 

 

 

a=3                                  

      b=scanf(“%d,&x) 

      c=a+b; 

      d=c+a; 

 

 

 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

 

 

 

4) 15p  

 

      
 

Make a detailed explaination about what happens when the 16 bits +2 bitscode at the top of 

the figure is given to the system as seen below.  

 

16     15     14    13     12     11    10      9       8      7       6       5      4       3       2      1    RD  WR 

0 1 1 1 0 0 0 0 1 1 0 1 0 1 1 1 0 1 
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EE 468  COMPUTER ARCHITECTURE FINAL EXAM 

1) (25 p) Please write the meanings of the words given below 

Velotile Memory : 

Associated Memory : 

Virtual Memory  :  

 

2)  (5 p) a) Design a CMOS circuit that implements F= a.b’+ abc +a’b 

 (10 p) b) Adjust the sizes of the circuit in a) for 4/3 inverter nmos/pmos sizing ratio 

 (15 p) c) Calculate the logical efford (g) for the circuit 

 

3) (20 p) Evaluate the truth table for the given TTL circuit below 

 
4) (25 p) Please make necessary operations or reorderings to overcome the conflictions of 

pipelining below. Show your results in the second table. 

 

Order 1 2 3 4 5 6 7 8 9 10 11 

R1=3 I A E         

R2=5  I A E        

R3=R1+R2   I A E       

R2=R3     I A E     

R5=R2+7      I A E    

 

Order 1 2 3 4 5 6 7 8 9 10 11 

 I A E         

  I A E        

   I A E       

     I A E     

      I A E    

       I A E   

        I A E  

         I A E 

 



 



 



EE 468 FINAL EXAM QUESTIONS      16th JUNE 2021 

 

Q1)  

a) Please design CMOS (Complementary Metal Oxide Semiconductor) circuit that EXACTLY implements F= 

((a.b.c)+d)’ 

b) Please adjust the sizing of the same circuit such that rate of PMOS/NMOS =3/2. 

c) Please resize all the transistors of the same circuit such that rate of PMOS/NMOS is still 3/2. But 

equivalent impedance (resistance) of PDN is doubled. 

Q2) Fill the table given below such that if there exists any hazard for any of the functions and which 

minterm(s) should be added to the function to remove the hazard if there is. If there exists no hazard 

please write no hazards, empty rows will get no credit. 

The 

Function 

Hazard Exists (tick or cross) Extra minterm 1 (if needed) Extra minterm 2 (if needed) 

F= a’c’+ac    

F=a’c’+a’b    

F=a’c’+abd    

F= 

a’c’+abc 

   

 

Q3) Please fill the truth table for the given TTL circuit. And show the arrow directions on the diagrams for 

A=1, B=0 case 

 

                  GOOD LUCK  

 

A B OUTPUT 

0 0  

0 1  

1 0  

1 1  
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EE 468  COMPUTER ARCHITECTURE FINAL EXAM 

PLEASE WRITE YOUR ANSWERS IN THE GıVEN BOXES. THE ANSWERS OUTSIDE THE BOXES WILL NOT BE EVALUATED PLEASE WRITE YOUR ANSWERS IN THE GıVEN BOXES. THE ANSWERS OUTSIDE THE BOXES WILL NOT BE EVALUATED PLEASE WRITE YOUR ANSWERS IN THE GıVEN BOXES. THE ANSWERS OUTSIDE THE BOXES WILL NOT BE EVALUATED PLEASE WRITE YOUR ANSWERS IN THE GıVEN BOXES. THE ANSWERS OUTSIDE THE BOXES WILL NOT BE EVALUATED     

1)  (10 p) a) Design a CMOS circuit that implements F= (c’b’+ a +ab+ac)’ 

 (10 p) b) Adjust the sizes of the circuit in a) for 5/2 pmos/nmos inverter sizing ratio 

 (15 p) c) Calculate the logical efford (g) for the circuit 

 

         

C)  (5+2)   Cunit      g=1 

                     .    (20+4) Cunit      g=x 

-  - ---------------------------------    

 X=24/7  

 

 

 

 

2) (35 p) Evaluate the truth table for the given TTL circuit below 

 
3) (30p) Write with a sentence, what does the given 14 bits code below do if its a statement of  a CPU? 

Code: 01010101001010 

      

 
 

 Answer : This code is ; 

 010 101 010  01010 

 R2    R5   R2     OR   which logically ORs the value in R2 and  

R5 and restores the result in R2 

 

i.e :       R2=R2 OR R5 

A B C F 

0 0 0 1 

0 0 1 0 

0 1 0 1 

0 1 1 0 

1 0 0 1 

1 0 1 0 

1 1 0 1 

1 1 1 0 
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EE 468  COMPUTER ARCHITECTURE LAB EXAM 

 
To evaluate the output given above in ORCAD; after designing the circuit what adjustements should be made in 

ORCAD (including clocks, flipflops simulation run time etc…)  please list them down… 

 

ANSWER 

Create new  simulation profile 

Adjust CLK off time : 1ms 

             CLK on time : 1ms 

Edit simulation profile and adjust sİmulaiton run time :20 ms  

Adjust all FF initial states to 0 in the options part of simulation profile 

Place probes to Q points of the FF’s 

 


