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QUESTION BANK 

Name of the Department : Computer Science Engineering 

Subject Code & Name  : CS8351 & Digital Principles and System Design 

Year & Semester  : II & III 

 

UNIT I BOOLEAN ALGEBRA AND LOGIC GATES 

PART-A 

1.  Define binary logic 

Binary logic consists of binary variables and logical operations. The variables are 

designated by the alphabets such as A, B, C, x, y, z, etc., with each variable having only two 

distinct values: 1 and 0. 

 

2. What is meant by Digital Systems? 

A digital system is a system that manipulates discrete elements of information that is 

represented by binary form i.e. 0’s and 1’s. 

 

3. List the number systems 

i) Decimal Number system 

ii) Binary Number system 

iii) Octal Number system 

iv) Hexadecimal Number system 

 

4. Convert 7368 into an equivalent binary number. 

The binary equivalents of 7, 3 and 6 are 111,011 & 110 respectively. 

Therefore 7368 = 1110111102 

 

5. Which gates are called as the universal gates? What are its advantages? 

The NAND and NOR gates are called as the universal gates. These gates are used to 

perform any type of logic application. 

 

6. State the sequence of operator precedence in Boolean expression? 

• Parenthesis 

• AND 

• OR 

 
7. What are the different types of number complements? 

• Radix Complement 

• Diminished Radix Complement 
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8. Why complementing a number representation is needed. 

Complementing a number becomes as in digital computer for simplifying the subtraction 

operation and for logical manipulation complements are used. 

 

9. How to represent a positive and negative sign in computers 

• Positive (+) sign by 0 

• Negative (-) sign by 1. 

 

10. What is meant by Map method? 

The map method provides a simple straightforward procedure for minimizing Boolean 

function. 

 

11. What is meant by two variable map? 

Two variable map have four minterms for two variables, hence the map consists of four 

squares, one for each minterm. 

 
12. State Duality principle. 

The dual of any Boolean function can be obtained by changing each OR sign to an AND 

sign and vice versa and complementing any 0 or 1 appearing in the expression. 

 

13. Why parity checker is needed? 

Parity checker is required at the receiver side to check whether the expected parity is equal 

to the calculated parity or not. If they are not equal then it is found that the received data has error. 

 

14. What is meant by parity bit? 

Parity bit is an extra bit included with a binary message to make the number of 1’seither 

odd or even. The message, including the parity bit is transmitted and then checked at the receiving 

and for errors. 

 

15. What are the needs for binary codes? 

• Code is used to represent letters, numbers and punctuation marks. 

• Coding is required for maximum efficiency in single transmission. 

• Binary codes are the major components in the synthesis (artificial generation) of speech 

and video signals. 

• By using error detecting codes, errors generated in signal transmission can be detected. 

• Codes are used for data compression by which large amounts of data are transmitted in 

very short duration of time. 

 

16. Mention the different type of binary codes? 

• Binary weighted code 

• Binary non - weighted code 

• Sequential code 
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• Alphanumeric code 

• Error-detecting and error-correcting code. 

 

17. List the advantages and disadvantages of BCD code? 

Advantages of BCD code: 

a. Any large decimal number can be easily converted into corresponding binary number 

b. A person needs to remember only the binary equivalents of decimal number from 0 to 9. 

c. Conversion from BCD into decimal is also very easy.  

Disadvantages of BCD code: 

a. The code is least efficient. It requires several symbols to represent even small numbers. 

b. Binary addition and subtraction can lead to wrong answer. 

c. c. Special codes are required for arithmetic operations. 

d. This is not a self-complementing code. 

e. Conversion into other coding schemes requires special methods. 

 

18. What is meant by self-complementing code? 

A self-complementing code is the one in which the members of the number system 

complement on themselves. This requires the following two conditions to be satisfied. 

• The complement of the number should be obtained from that number by replacing 1s 

with0s and 0s with 1s. 

• The sum of the number and its complement should be equal to decimal 9. 

Example of a self-complementing code is 

i) 2-4-2-1 code. ii). Excess-3 code 

 

19. Mention the advantages of ASCII code 

• There are 27 =128 possible combinations. Hence, a large number of symbols, alphabets 

etc.., can be easily represented. 

• There is a definite order in which the alphabets, etc.., are assigned to each code word. 

• The parity bits can be added for error-detection and correction. 

 

20. What are the disadvantages of ASCII code? 

• The length of the code is larger and hence more bandwidth is required for transmission. 

• With more characters and symbols to represent, this is not sufficient. 

 

 

21. Application of octal number system: 

It is highly in convenient to handle long strings of binary numbers while entering into 

the digital systems. It may cause errors also. Therefore, octal numbers are used for entering 

binary data and displaying certain information. 

 

22. What is a Logic gate? 

Logic gates are the basic elements that make up a digital system. The electronic gate is 
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a circuit that is able to operate on a number of binary inputs in order to perform a particular 

logical function. 

 

23. List out the advantages and disadvantages of K-map method? 

The advantages of the K-map method are 

• It is a fast method for simplifying expression up to four variables. 

• It gives a visual method of logic simplification. 

• Prime implicants and essential prime implicants are identified fast. 

• Suitable for both SOP and POS forms of reduction. 

• It is more suitable for class room teachings on logic  simplification. The  

      disadvantages of the K-map method are 

• It is not suitable for computer reduction. 

• K-maps are not suitable when the number of variables involved exceed four. 

• Care must be taken to fill in every cell with the relevant entry, such as a 0, 1 (or) 
don’t care terms. 

 

24.How many bits are required to represent the decimal numbers in the range 0 to 999 

using straight binary code? Using BCD codes? 
(999) 10  = (1111100111) 2 → 10 bits are required using straight binary code 
(999) 10 = (1001 1001 1001) BCD → 12 bits are required using BCD code 
 

25. Write the two properties of Gray code & mention the applications of Gray code. 

(i) The gray code is non-weighted code, which means that there are no specific weights 

assigned to the bit positions. 

(ii) In gray code, only one bit changes from one number to the next. Application: Shaft 

position encoder in which analog data is represented by continuous change of a shaft Position. 

The shaft is partitioned into segments, and each segment is assigned a number. 
Also, it is used in Position encoders, Towers of Hanoi, Genetic algorithms, Karnaugh maps, Error 
correction and Communication between clock domains. 

 

PART-B 

1. a. Explain the various types of K-Map with Examples  

b. Prove that x + 1 = 1  

c. Prove that x + xy = x 

 

2. a. Simply the Boolean Function Using Three Variable K-Map 

F(X, Y, Z) = ∑ (3, 4, 6, 7)  

b. Simply the Boolean Function Using Four Variable K-Maps 

              F(W,X,Y,Z) = ∑ (0,1,2,4,5,6,8,9,12,13,14)  

3 a. Explain logic operations with NAND Gates?  

   b. Explain Multilevel NAND Gates?  

 

4. a. Explain Implementation of NOR Gates ?  

    b. Explain AND- OR Invert Implementation. 
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5. a. Explain BCD Code with Examples     

    b. Explain Excess 3 Code with Examples?  

    c.Convert the number (28) Decimal to Excess 3 Code. 

  

6. a. List out the Procedure for converting Binary to Gray Code  

    b.Convert the number (1011) binary to gray?  
 
7. Simplify the following functions using K-Map technique 

        (i) F(W,X,Y,Z)=∑ m(0,7,8,9,10,12)+∑d(2,5,13) (ii) H=π (0,3,7,9,11) 

 
8. Simplify the given function using Karnaugh map 

       f(A,B,C,D) = m(0,3,5,7,10,11,12,13,14,15) 
 
9. Simplify the following Boolean expression in SOP and POS using K-map 

        AC' +B'D+A'CD+ABCD 

 

10. Discuss in detail about the simplification of function in SOP and POS 

forms using Karnaugh Map. 
 
11. Write short notes on Demorgan’s theorem, Absorption law and Consensus 

law. 

 

12. Discuss in detail about the classification of codes with examples. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

UNIT II COMBINATIONAL LOGIC  

PART-A 

1. Define Combinational circuit. 

A combinational circuit consists of logical gates whose outputs at any time are determined from 
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the present combination of inputs. A combinational circuit performs an operation that can be 

specified logically by a set of Boolean functions. It consists of input variables, gates and output 

variables. 

 

2. Draw the 4 bit Binary to Gray code converter . 

 

 
 

 
3. What is an ALU? 

An ALU is an arithmetic logical Unit. It performs all arithmetical like (Addition, 

   Multiplication, subtraction, division) operations. 

 
4. Draw the 4 bit Gray to Binary code converter. 

 

 
 
5. Design a half subtractor. 
Truth Table : A B Difference Borrow 

0 0 0 0 

0 1 1 1 

1 0 1 0 

1 1 0 0 
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6. Give the truth table for half adder and write the expression for sum and carry. 

 
 

A half adder is a logical circuit that performs an addition operation on two binary digits. The 

half adder produces a sum and a carry value which is both binary  digits. The drawback of 

this circuit is that in case of a multibit addition, it cannot include a carry.  S=A  B, C=A.B 

Logic table for a half adder: 
A B Carry(C

) 
Sum 
(S) 

0 0 0 0 
0 1 0 1 
1 0 0 1 
1 1 1 0 

 
7. Implement half Adder using NAND Gates. 

 

 
 

8. Give the expression for sum and carry output of a full adder and implement the same. 

Sum(S)=x'y'z+x'yz'+xy'z'+xyz=(x⊕y)⊕z C(Carry)=xy+xz+yz 

The full adder can be implemented using two half adder and one OR gate. The logic diagram for 

this implementation is as below: 

 

 
 

9. Obtain an expression for difference and borrow outputs of a full subtractor. 
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D=X’Y’BIN+XY BIN +X’Y BIN’+XY’ BIN’ 

=BIN (X’Y’+XY) + BIN’ (X’Y+XY’) 

= BIN(X  Y)’+ BIN’(X  Y) 

=BIN   (X  Y) 

BOUT=X’BIN+X’Y+YBIN 
 
10.What is a priority encoder? (Apr/May ‘17) 

A priority encoder is an encoder circuit that includes the priority function. The operation of 

the priority encoder is such that if two or more inputs are activated at the same time, the output 

binary code will be generated to the highest- numbered input. 

 
11. What is a half-adder and Full Adder circuit? 

 The combinational circuit that performs the addition of two bits is called a half adder. 

   The combinational circuit that performs the addition of three bits is called a full adder 

 
12. Give some of the major applications of multiplexers. 
a. Data selection  
b. Data routing  
c. Operation sequencing  
d.Parallel to serial conversion   
e. Waveform generation  
f. Logic-function generation 

 
 
13. Draw the logic circuit for the expression F=A’B+AB’C’ 

 
 
14. Draw the logic circuit for the expression F=x’y’z+x’yz’+xy’. 

 

 
 

15. List the applications of decoders. 
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1. Decoders are used in counter systems  

2. Decoders are used for A/D conversion. 

     3.  Decoders  are used for D/A conversion  

     4. Decoders are used in seven segment digital displays. 
 
16. What is half-subtractor and full-subtractor? 
The combinational circuit that performs the subtraction of two bits is called a half-subtractor. 
The combinational circuit that performs the subtraction of three bits is called a full- subtractor. 
 

17. Define logic synthesis and simulation. 

Logic synthesis is an automatic process of transforming a high level language description such 

HDL into an optimized net list of gates that perform the operations specified by the source code. 

Simulation is the representation of the structure and behavior of a digital logic system through a 

software. A simulator interprets the HDL description and produces output, such as timing diagram, 

to predict how the hardware will behave before it is fabricated. 
 
18. Write the stimulus for 2 to 1 line Mux. 

module exm4_6(A,B,S,O);  

input A,B,S; 
output O; 
assign O=S ? A:B; endmodule 
 
19. Define Tristate gates. 

 digital electronics three-state, tri-state, or 3-state logic allows an output port to assume a 

high impedance state in addition to the 0 and 1 logic levels, effectively removing the output from 

the circuit. This allows multiple circuits to share the same output line or lines (such as a bus which 

cannot listen to more than one device at a time). 

 
20. Draw the logic diagram of a one to four demultiplexer. 
 

 

 

 

 

 

 
21. Define Combinational circuits. 

A combinational logic circuit consists of logic gates whose output is determined by the 

combination of current inputs. 

 
22. Draw the circuit for 2 to 1 multiplexer circuit. and Give functional block 
diagram of 2 * 1 MUX (May/June ‘14/’17) (Nov/Dec ‘16) 
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23. State the differences between combinational logic and sequential logic. 
COMBINATIONAL LOGIC SEQUENTIAL LOGIC. 

 

  

It consists of input signal, gates 

and output signals. 

It consists of combinational 

circuit to which memory 
elements are 
connected to form a feedback 
path. 

The output at any instant of time 

are entirely dependent upon the 

inputs present at that time. 

The Outputs dependent not only 

on the present input variable but 

they also depend upon the past 

value of 
the input variable. 

Combinational circuits are faster 
in 
Speed 

Sequential circuits are slower 

Combinational Circuits are easy 
to 
Design 

These are comparatively harder 
to 
Design 

 

24.State the different modeling techniques used in HDL.  

There are different abstraction levels in Verilog HDL. These “Different abstraction levels” are 
also known as “different modeling techniques”. These are 

1. Switch level modeling 
2. Gate level modeling 

3. Dataflow level modeling 
4. Behavioural level modeling 

5. Structural level modeling. 

 
25. What is magnitude comparator ? (Nov/Dec ‘19) 

A magnitude digital Comparator is a combinational circuit that compares two digital or 

binary numbers in order to find out whether one binary number is equal, less than or greater than 

the other binary number. We logically design a circuit for which we will have two inputs one for 

A and other for B and have three output terminals, one for A > B condition, one for A = B condition 

and one for A < B condition. 
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PART-B 

1.Design a combinational circuit with 3 input variables that produce a logic high output when more 

than one input variables are logic low. 

2. Design and Implement an 8421( binary) to gray code converter. Realize the 

converter using only NAND gates. 

3. Design a combinational circuit that converts  a four bit Gray code to a four bit 

binary number using exclusive –OR gates. 

4. Design a combinational circuit that converts 8421 BCD code to excess-3 code. 
 

5. Design a combinational circuit that converts excess-3 code to BCD code 

6. Design a code converter thet converts a 8421code (Binary) to BCD code. 
 
7. Design a combinational circuit that converts BCD code to binary code. 
 
8. Design a combinational circuit that converts 8421 BCD code to seven segment 
display decoder 
 
9. Design a full adder with x, y, z and two outputs S and C. The circuits performs x+y+z, z is the 
input carry, C is the output carry and S is the Sum. 
 
10. Design a full subtractor and derive expression for difference and borrow. Realize 
using gates. 
 
11.32 to 1 multiplexer using 8 to 1 multiplexer and 2 to 4 decoder. 
 
12. With a neat diagram explain 4-bit adder with carry look ahead. 
 
13. What is BCD adder ? Design an adder to perform arithmetic addition of two 
decimal digits in BCD. 
 
14. Construct a BCD adder circuit and write a HDL program module for the same. 
 
15. Design a 4 bit adder / subtractor circuit and explain. 

 

16. Implement the Boolean function F ( x,y,z) =  (1,2,6,7 ) using multiplexer . 

 

17. Explain priority Encoder. 
 

UNIT III SYNCHRONOUS SEQUENTIAL LOGIC 

PART-A 

1. With reference to a JK flip-flop, what is racing? 

•   Because of the feedback connection in the JK flip-flop, when both J & K are equal to 1 at 

the same time the output will be complemented while activating the clock pulse. 
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• The output is complemented again and again if the pulse duration of the clock signal is 

greater than the signal propagation delay of the JK flip-flop for this particular input 

combination(J=K=1) 

• There is a race between 0 and 1 within a single clock pulse. This condition of the JK FF is 

called race-around condition or racing. 

 
2. Define the hold time requirement of a clocked FF? 

The input must not change after application of the positive going transition of the pulse. The hold 

time is equal to the propagation delay of gate. 

 
3. What is meant by triggering of Flip flop? 
The state of a flip-flop is switched by a momentary change in the input signal. 

This momentary change is called a trigger and the transition it causes is said to trigger the flip-flop. 

 
4. Mention the uses of shift registers. 

Storage Device: The primary use of shift register is temporary data storage. 

 

Time delay generation: A SISO shift register can be used to introduce time delay TD between 

the input and the output digital signals. The time delay can be given as TD = N x (1/fc) Where 

N is the number of stages and fc is the clock frequency. 

Serial-to-Parallel Converter (SIPO) 

 

Parallel-to-serial Converter (PISO) 

  

Shift register counter: A shift register with the serial output connected back to the serial input 

is called shift register counter. Because of such a connection, special specified sequences are 

produced as the output. The most common shift register counters are the ring counter and the 

Johnson counter. 

 
5. Why D FF is known as Delay FF? 
The binary information present at the data i/p of the D FF is transferred to the Q 
o/p  when the cp  input is enabled. The  o/p follows  the  data  i/p as long as the pulse remains in 

its 1 state. When the pulse goes to 0, the binary information that was present at the data i/p at the 
time the pulse transition occurred is retained at the Q o/p until the pulse i/p is enabled again. So D 

FF is known as Delay FF. 
 

 

 
6.Give the truth table for J-K flip-flop 

 
Q J K Q(t+1

) 
0 0 0 0 

0 0 1 0 
0 1 0 1 

0 1 1 1 
1 0 0 1 
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1 0 1 0 

1 1 0 1 

1 1 1 0 

 
7. Draw the diagram of T flip flop and discuss its working. 

The T flip flop has two possible values. When T = 0, the flip flop does a hold. A hold means that 

the output, Q is kept the same as it was before the clock edge. When T = 1, the flip flop does a 

toggle, which means the output Q is negated after the clock edge, compared to the value before 

the clock edge. 

 
 

8.State the excitation table of JK Flip Flop. 

                         

                    
 

9. What are Mealy and Moor machines? (or) Distinguish Moore and Mealy circuit. 

Mealy and Moor machines are two models of clocked or synchronous sequential circuit. 

Mealy machine: The output depends on both the present state of the flip- flops and on the 

inputs. 

         Moore machine: The output depends only on the present state of the flip-flops. 
 
10. When is a counter said to suffer from lockout? 
In a counter if the next state of some unused state is again an unused state and if 

    by chance the counter happens to find itself in the unused states and never arrived at a used state      

    then the counter is said to be in the lockout conditions. 

 

11. Mention why the decoding gates for an asynchronous counter may have glitches on their 

outputs?  

 (i) Since each flip-flop in the asynchronous counter is triggered by the output of the previous flip-

flop, the output of each flip-flop is delayed by one flip-flop delay time. 
 

  (ii)The accumulated propagation delays serve to essentially limit the frequency response of ripple 

counter. 

 

(iii) The decoding gates can be connected to the ripple counter to reset the count. The glitches at 

the output of decoding gates are caused by the delay between the flip-flop outputs. 
 

12. If a serial-in-serial-out shift register has N stages and if the clock frequency is f, what 
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will be the time delay between input and output? 

Time delay between input and output = N / f 

 

13. Write the characteristics table of a D flip flop. 
Q D Q(t+1) 

0 0 0 
0 1 1 

1 0 0 

1 1 1 

 

14. Give the truth table of T flip flop. 
Q T Q(t+1) 

0 0 0 
0 1 1 
1 0 1 

1 1 0 

 

15. Name the two problems that may arise in ripple counters or asynchronous counters. 
1. Cumulative flip flop delay. 

2. There is a possibility of glitches occurring at the output of decoding gates used with a 

ripple counter. 

 
16. What is a self-correcting counter? 

A self-correcting counter is one that if it happens to be in one of the unused 
states, it eventually reaches the normal count (valid state) sequence after one or more clock pulses. 

 

17. State how an asynchronous down counter differs from an up counter circuit. 

(i) In asynchronous up counter each flip-flop is triggered by the normal output of the previous 

flip-flop. 
(ii) Where as in asynchronous down counter each flip-flop is triggered by the complemented 

output of the previous flip-flop. 
 

18. What is the minimum number of flip-flops needed to build a counter of 
modulus 60? 

Modulus N <2k , where k is the number of flip-flops Modulus 60 < 26 = 64,  k=6 .The minimum 

number of flip-flops needed to build a counter of modulus 60 is 6. 
 
19. What is a state diagram? 

(i) State diagram is the graphical representation of state table of sequential logic circuits. 

(ii) In the state diagram, a state is represented by a circle and the transition between states is 

indicated by directed lines connecting the circles. 

(iii) The directed lines are labeled with two binary numbers separated by a slash. The input 

value during the present state is labeled first and the number 

after the slash gives the output during the present state. 
 
20. Give application of D and T flip-flops. 

D flip-flops are delay flip flops and are extensively used for temporary storage of data in registers. 

Hence, register make use of D flip-flops. T flip-flops are toggle flip-flops and are used in counters. 
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Hence, counter designing make use of T flip- flop. 
 
21. Give applications of J-K flip-flops. 

1. J-K flip-flops are used in shift registers. 
    2.J-K flip-flops are used in counters. 

 
22. What is a universal shift register? 

(i) A register may operate in any of the following five modes 
1. SISO 2. SIPO 3. PIPO 4.PISO  5. Bidirectional 

If a register can be operated in all the five possible ways, it is known as Universal Shift Register. 

 
23. A shift register comprises of JK flip-flops. How will you complement the contents of the 

register? 
By setting J and K inputs of all flip-flops to 1 at the same time, we can 

complement the contents of the shift register (PIPO) that comprises of JK flip- flops. 

 
24. What do you meant by the term state reduction problem? 

The reduction of the number of flip-flops in a sequential circuit is referred to as the state – 

reduction problem. 

State – reduction algorithms are concerned with procedures for reducing the number of states in a 

state table while keeping the external input – output requirements unchanged. 
 
25. Define Bit time & Word time. 

The time interval between clock pulses is called the bit time, and the 
time required to shift the entire contents of a shift register. 

 
26. How race around condition can be eliminated? 

Race around condition can be eliminated in JK latch by two ways 

1. Using the edge triggered J-K flip-flop. 

2. Using the master slave J-K flip-flop. 
 

27. Write the characteristics table and equation of JK flip flop. 
Previous 

state 
Present 

State 
J K 

0 0 0 X 
0 1 1 X 
1 0 X 1 
1 1 X 0 

 

   

PART-B 

1.Design a synchronous counter that counts the sequence 

000,001,010,011,100,101,110,111,000 using D flip flop. 

 

2.Implement T flipflop and JK flipflop using D flipflop. 

 

3.Design a BCD counter using JK flip-flops. (or) Design a MOD-10 Synchronous 
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counter using JK flip-flops. Write execution table and state table.   

 

4. i)Implement JK filp-flop using D flip flop. 

     ii)How race condition can be avoided in a flip flop. 

 

5. Explain the operation of JK FF, SR FF, T-FF and D-FF with a neat diagram.Also discuss their 

characteristic equation and excitation table. 

 

6. Design mod-7 counter using JK flip-flop. 

 

7. Draw logic  circuit  diagram for  3-bit  synchronous  up-down counter  with clear 
input,  start  input  and ‘done’  output. The counter  should produce ‘done’ output 

after completion of counter in either direction. 

 

8. Design a sequential circuit by the following state diagram using T-flip flops. 

 

 

9. A sequential circuit with two D flip-flops A and B, one input x and one output z is specified 

by the following next-state and output equations: 
A(t+1)= A′+B, B(t+1)=B′x, 
z=A+B′ 

(1) Draw the logic diagram of the circuit 
(2) Draw the state table 
(3) Draw the state diagram of the circuit 

ii) Explain the difference between a state table, characteristics table and excitation table. 

 
10. Consider the design of 4-bit BCD counter that counts in the following way: 

0000,0010,0011,….,1001 and back to 0000 
Draw the state diagram 

(i) List the next state table 

(ii) Draw the logic diagram of the circuit. 

11. Design a binary counter using T flip flops to count in the following sequences: 

(i) 000, 001, 010, 011, 100, 101, 111, 000 

              (ii) 000, 100, 111, 010, 011, 000 
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  12. Design and implementation of SR Flip-Flop using NOR gate. 

  13. Explain in detail about 4 bit Johnson Counter. 

  14. Design a sequential circuit using RS flip flop for the state table with minimum flip flop. 

Present 
State Next State Output 

 x=0 x=1 x=0 x=
1 

A A B 0 0 
B C D 0 0 
C A D 0 0 
D E F 0 1 
E A F 0 1 
F G F 0 1 
G A F 0 1 

 

15.i)  Write behavioural VHDL Description of 8 bit shift register with direct reset. 

ii)What is the difference serial and parallel transfer? Explain how to convert parallel data to 
serial and serial data to parallel. What type of register is needed? 

 

 

 

 

 

 

 

 

 

 

 

 

UNIT-IV ASYNCHRONOUS SEQUENTIAL CIRCUITS 

PART-A 

1.What are secondary variables? 

 Present state variables in asynchronous sequential circuits 

2.What are excitation variables? 

 Next state variables in asynchronous sequential circuits 
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 Present state variables in asynchronous sequential circuits 

3.What is fundamental mode sequential circuit? 

 Input variables changes if the circuit is stable 

 Inputs are levels, not pulses 

 Only one input can change at a given time 

4.When does a cycle occur? 

 -asynchronous circuit makes a transition through a series of unstable state 

5.What are pulse mode circuits? 

 Inputs are pulses 

 Width of pulses are long for circuit to respond to the input 

 Pulse width must not be so long that it is still present after the new state is reached 

6.What is the significance of state assignment? 

 In synchronous circuits-state assignments are made with the objective of circuit 

reduction. Asynchronous circuits-its objective is to avoid critical races. 

7.When do race conditions occur? 

 Two or more binary state variables change their value in response to the change in input 

variable. 

8.What is non critical race? 

 Final stable state does not depend on the order in which the state variable changes race 

condition is not harmful 

9.What is critical race? 

 Final stable state depends on the order in which the state variable changes race condition is 

harmful 

10. What are the different techniques used in state assignment? 

 Shared row state assignment 

 One hot state assignment 

11.What is hazard? 
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 Unwanted switching transients 

12.What is static 1 hazard? 

 Output goes momentarily 0 when it should remain at 1 

13.What is static 0 hazard? 

 Output goes momentarily 1 when it should remain at 0 

14.What is dynamic hazard? 

 Output changes 3 or more times when it changes from 1 to 0 or 0 to 1 

15.What is the cause for essential hazards? 

 Unequal delays along 2 or more path from same input 

16.What is flow table? 

 State table of an synchronous sequential network 

17.What is SM chart? 

 Describes the behavior of a state machine 

 Used in hardware design of digital systems 

18.What are the advantages of SM chart? 

 Easy to understand the operation 

 East to convert to several equivalent forms 

19.What is primitive flow chart? 

 One stable state per row 

20.Prove that the equivalence partition is unique 

 Consider that there are two equivalence partitions exists : PA and PB, and PA ) PB. This 

states that, there exist 2 states Si & Sj which are in the same block of one partition and not in the 

same block of the other. If Si & Sj are in different blocks of say PB, there exists at least on input 

sequence which distinguishes Si & Sj and  therefore, they cannot be  in the same block of PA. 

21.Define compatibility. 

 States Si and Sj said to  be compatible states, if  and only  if  for every input sequence that 

affects the two  states,  the  same  output  sequence,  occurs  whenever  both  outputs are specified 

and regardless of whether Si on Sj is the initial state. 
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22.Define merger graph. 

 The merger graph is defined as follows. It contains the same number of vertices as the state 

table contains states. A line drawn between the two state vertices indicates each compatible state 

pair. It two states are incompatible no connecting line is drawn. 

23.Define incompatibility. 

 The states are said to be incompatible if no line is drawn in between them. If implied states 

are incompatible, they are crossed & the corresponding line is ignored. 

24.Define state table. 

 For the design of sequential counters we have to relate present states and next states. The 

table, which represents the relationship between present states and next states, is called state table. 

25.What are the steps for the design of asynchronous sequential circuit? 

➢ Construction of a primitive flow table from the problem statement. 

➢ Primitive flow table is reduced by eliminating redundant states using the state reduction 

➢ State assignment is made 

➢ The primitive flow table is realized using appropriate logic elements. 

26.Define primitive flow table : 

 It is defined as a flow table which has  exactly  one  stable  state  for  each  row  in the 

table. The design process begins with the construction of primitive flow table. 

27.What is a cycle? 

 A cycle occurs when an asynchronous circuit makes a transition through a series of 

unstable states. If a cycle does not contain a stable state, the circuit will go from one unstable to 

stable to another, until the inputs are changed. 

28.Define non critical race. 

 If the final stable state that the circuit reaches does not depend on the order in which the 

state variable changes, the race condition is not harmful and it is called a non critical race. 

29.Define critical race. 

 If the final stable state depends on the order in which the state variable changes, the race 

condition is harmful and it is called a critical race. 

30.List the different techniques used for state assignment. 
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➢ Shared row state assignment 

➢ One hot state assignment. 

31.Write a short note on pulse mode circuit. 

 Pulse mode  circuit  assumes  that  the  input  variables  are  pulses  instead  of  level.  The 

width of the pulses is long enough for the circuit to respond to the input and the pulse width must 

not be so long that it is still present after the new state is reached 

32.Write short note on shared row state assignment. 

 Races   can     be        avoided by   making     a      proper  binary      assignment  to 

the state variables. Here, the state variables are assigned with binary numbers in such a way that 

only one state variable can change at any  one  state  variable  can  change  at  any  one  time  when  

a state transition  occurs.   To accomplish  this, it is necess a r y that   s t a t es between 

which transitions occur be given adjacent assignments. Two binary are said to be adjacent if they 

differ in only one variable. 

33.Write short note on one hot state assignment. 

 The one hot state assignment is  another  method  for  finding  a  race  free  state  

assignment.  In this method, only  one  variable  is  active  or  hot  for  each  row  in the 

original flow table, ie, it requires one state variable for each row of the flow table. 

PART-B 

1.Explain with neat diagram the different hazards and the way to eliminate them. 

2.State with a neat example the method for the minimization of primitive flow table. 

3.Design a asynchronous sequential circuit with 2 inputs T and C. The output attains a value of   1 

when T = 1 & c moves from 1 to 0. Otherwise the output is 0. 

4.Explain in detail about Races. 

5.Explain the different methods of state assignment 

6.What is the objective of state assignment in asynchronous circuit? Give hazard – free realization 

for the following Boolean function f(A,B,C,D) = ∑m(0,2,6,7,8,10,12) 

7.Summarize the design procedure for asynchronous sequential circuit 

8.Develop the state diagram and primitive flow table for a logic system that has 2 inputs, x 

and y and an output z. And reduce primitive flow table. The behavior of the circuit is stated as 

follows. Initially x=y=0. Whenever x=1 and y = 0 then z=1, whenever x = 0 and y = 1 then z = 
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0.When x=y=0 or x=y=1 no change in z ot remains in the previous state. The logic system has 

edge triggered inputs without having a clock .the logic system changes 

9.State on the rising edges of the 2 inputs. Static input values are not to have any effect in changing 

the Z output 

10.Design an asynchronous sequential circuit with two inputs X and Y and with one output Z. 

11.Whenever Y is 1, input X is transferred to Z.When Y is 0, the output does not change for any 

change in X. 

12.Obtain the primitive flow table for an asynchronous circuit that has two inputs x,y and one 

output Z. An output z =1 is to occur only during the input state xy = 01 and then if the only if the 

input state xy =01 is preceded by the input sequence. 

13.A pulse mode asynchronous machine has two inputs. It produces an output whenever two 

consecutive pulses occur on one input line only .The output remains at „1‟ until a pulse has 

occurred on the other input line. Draw the state table for the machine. 

14.Construct the state diagram and primitive flow table for an asynchronous network that has two 

inputs and one output. The input sequence X1X2 = 00,01,11 causes the output to become 1.The 

next input change then causes the output to return to 0.No other inputs will produce a 1 output. 

15.Discuss on the different types of Hazards that occurs in asynchronous sequential circuits. 

16.Write short note on races and cycles that occur in fundamental mode circuits. 

17.Define the following terms: 

• Critical race 

• non-critical race. 

• Hazard 

• flow table. 

 

 

 

UNIT-V MEMORY DEVICES AND DIGITAL INTEGRATED CIRCUITS 

PART-A 

1.Explain ROM 

 A read only memory(ROM) is a device that includes both the decoder and the OR gates with 

in  a single IC package. It consists of n i n p u t l i n es a n d m o u t p u t lines. Each bit combination 

of the input variables is called an address. Each bit combination that comes out of the output lines is 

called a word. The number of distinct addresses possible with n input variables is 2n 
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2.What are the types of ROM?  

➢ PROM 

➢ EPROM 

➢ EEPROM 

3.Explain PROM. 

 PROM  (Programmable  Read  Only  Memory)  It  allows  user   to   store   data   or 

program.  PROMs   use   the   fuses   with  material like nichrome and   polycrystalline. The user 

can  blow  these  fuses  by passing around  20  to  50  mA  of  current  for  the period 5 to  

20µs.The  blowing  of  fuses  is  called programming  of  ROM.  The  PROMs are one time 

programmable. Once programmed, the information is stored permanent. 

4.Explain EPROM. 

 EPROM(Erasable Programmable Read Only Memory) 

 EPROM use MOS circuitry. They store 1‟s and 0‟s as a packet of charge in a buried layer  

of the IC chip. We can erase the stored data in the EPROMs by exposing the chip to ultraviolet  

light  via  its  quartz  window  for  15  to  20 minutes.  It  is  not  possible  to  erase selective 

information. The chip can be reprogrammed. 

5.Explain EEPROM. 

 EEPROM(Electrically Erasable Programmable Read Only Memory) EEPROM also use 

MOS circuitry. Data is stored as charge or no charge on an insulated  layer   or   an   insulated   

floating  gate   in the  device. EEPROM allows selective erasing at the  register  level  rather  than  

erasing  all  the  information  since  the information can be changed by using electrical signals. 

6.What is RAM? 

 Random Access Memory. Read and write operations can be carried out. 

7.Define ROM 

 A read only memory is a device that includes both the decoder and  the  OR  gates  within a 

single IC package. 

8.Define address and word: 

 In  a  ROM,  each  bit  combination  of  the  input  variable  is  called  on  address.  Each   

bit combination that comes out of the output lines is called a word. 

9.What are the types of ROM. 
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➢ Masked ROM. 

➢ Programmable Read only Memory 

➢ Erasable Programmable Read only memory. 

➢ Electrically Erasable Programmable Read only Memory. 

10.What is programmable logic array? How it differs from ROM? 

 In some cases the number of don‟t care conditions is excessive, it is more economical to 

use a second type of LSI component called a PLA. A PLA is similar to a ROM in concept; 

however it does not provide full decoding of the variables and does not generates all the minterms 

as in the ROM. 

11.What is mask - programmable? 

 With a mask programmable PLA, the user must submit a PLA program table to the 

manufacturer. 

12.What is field programmable logic array? 

 The second type of PLA  is  called  a  field  programmable  logic  array.  The  user  by  

means of certain recommended procedures can program the EPLA. 

13.List the major differences between PLA and PAL  

PLA 

➢ Both AND and OR arrays are programmable and Complex Costlier than PAL  

PAL 

➢ AND arrays are programmable OR arrays are fixed 

➢ Cheaper and Simpler 

14.Define PLD. 

 Programmable Logic Devices consist of a large array of AND  gates  and  OR  gates  that 

can be programmed to achieve specific logic functions. 

15.Give the classification of PLDs and define ROM 

 PLDs are classified as PROM (Programmable Read Only Memory), Programmable 

Logic Array(PLA), Programmable Array Logic (PAL), and Generic Array Logic(GAL) PROM - is 

Programmable Read Only Memory. It consists of a set of fixed AND gates 

connected to a decoder and a programmable OR array. 
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16.Define PLA 

PLA is Programmable Logic Array(PLA). The PLA is a PLD that consists of a programmable 

AND array and a programmable OR array. 

17.Define PAL 

 PAL is Programmable Array Logic. PAL consists of a programmable AND array and a 

fixed OR array with output logic. 

18.Why was PAL developed? 

 It is a PLD that was developed to  overcome  certain  disadvantages  of  PLA,  such as  

longer delays due to additional fusible links that result from using two programmable arrays and 

more circuit complexity. 

19.Define GAL. 

 GAL is Generic Array Logic. GAL consists of a programmable AND  array  and a fixed  

OR array with output logic. 

20.What is Read and Write operation? 

 The Write operation stores data into a specified address into the memory and the Read 

operation takes data out of a specified address in the memory. 

21.Why RAMs are called as Volatile? 

 RAMs are called  as  Volatile  memories  because  RAMs  lose  stored  data  when  the 

power is turned OFF. 

22.Define ROM. 

 ROM is a type of memory in which data are stored permanently or semi permanently. Data 

can be read from a ROM, but there is no write operation 

23.Define RAM. 

 RAM is Random Access Memory. It is a random access read/write memory. The data can 

be read or written into from any selected address in any sequence. 

24.Define Cache memory 

 It is a relatively small, high-speed memory that can store the most recently used 

instructions or data from larger but slower main memory. 

25.What is the technique adopted by DRAMs. 

 DRAMs use a technique called address multiplexing to reduce the number of address lines. 
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26.Give the feature of UV EPROM 

 UV EPROM is electrically  programmable  by  the  user,  but  the  store  data  must  be 

erased by exposure to ultra violet light over a period of several minutes. 

27.Give the feature of flash memory. 

 The ideal memory has high storage capacity, non-volatility; in-system read and write 

capability, comparatively fast operation. The traditional memory technologies  such  as ROM, 

PROM, EEPROM individually exhibits one of these characteristics, but no single technology has 

all of them except the flash memory. 

28.What are Flash memories? 

 They are  high  density  read/write  memories  that  are  non-volatile,  which  means  data  

can be stored indefinitely without power. 

29.What are the types of ROM? 

➢ Masked ROM. 

➢ Programmable Read only Memory 

➢ Erasable Programmable Read only memory. 

➢ Electrically Erasable Programmable Read only Memory. 

30.What is programmable logic array? How it differs from ROM? 

 In some cases the number of don‟t care conditions is excessive, it is more economical to  

use a second type of LSI component called a PLA. A PLA is similar to a ROM in concept; 

however it does not provide full decoding of  the  variables  and  does  not  generates  all the min-

terms as in the ROM. 

31.What is mask - programmable? 

With a mask programmable PLA, the user must submit a PLA PLA program table to the 

manufacturer. 

32.Give the comparison between PROM and PLA. 

PROM PLA 

And array is fixed and OR array is 

programmable. 

Both AND and OR arrays are 

Programmable. 

Cheaper and simple to use. Costliest and complex than PROMS. 
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33.Mention the classification of saturated bipolar logic families. The bipolar logic family is 

classified as follows: 

➢ RTL- Resistor Transistor Logic 

➢ DTL- Diode Transistor logic 

➢ I2L- Integrated Injection Logic 

➢ TTL- Transistor Transistor  Logic 

➢  ECL- Emitter Coupled Logic 

34.Mention the important characteristics of digital IC‟s? 

➢ Fan out 

➢ Power dissipation 

➢ Propagation Delay 

➢ Noise Margin 

➢ Fan In 

➢ Operating temperature 

➢ Power supply requirements 

 

 

PART-B 

1.Explain in detail about PLA with a specific example. 

2.Explain with neat diagrams a RAM architecture. 

3.Explain in detail about PLA and PAL. 

4.Explain with neat diagrams a ROM architecture. 5)Draw a RAM cell and explain its working. 

5.Write short notes on (i) RAM (ii) Types of ROM‟s. 

6.List the PLA program table for BCD to Excess -3-code convertor circuits and show its 

implementation for any two output functions. 
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7.Generate the following Boolean functions with PAL with 4inputs and 4outputs 

Y3=A‟BC‟D+A‟BCD‟+A‟BCD+ABC‟D Y2=A‟BCD‟+A‟BCD+ABCD 

Y1=A‟BC‟+A‟BC+AB‟C+ABC‟ Y0=ABCD. 

8.Implement the following functions using PLA. F1=∑m(1,2,4,6); F2=∑m(0,1,6,7) F3=∑m(2,6) 

9.Implement the given functions using PROM and PAL 13) F1=∑m(0,1,3,5,7,9); 

F2=∑m(1,2,4,7,8,10,11) 

10. Implement the given functions using PAL, PLA 

11. F1=∑m(0,1,2,4,6,7); F2=∑m(1,3,5,7); F3=∑m(0,2,3,6) 

12.Draw the block diagram of a PLA device and briefly explain each block. 

13.Design a 16 bit ROM array and explain the operation 

14.Write short note on Field Programmable Gate Array (FPGA). 

15.Explain about TTL with neat diagrams. 

16.Discuss all the characteristics of digital IC‟s.Explain with neat diagram how an open collector 

TTL operates. 

17.Explain the different applications of open collector TTL. 

18.Explain in detail about schottky TTL. 

19.Explain with necessary diagrams MOS & CMOS. 
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