









	
 Home

	 Add Document
	 Sign In
	 Create An Account














[image: PDFKUL.COM]






































	
 Viewer

	
 Transcript













Set No. 1



Code No: 07A4EC09



in



II B.Tech II Semester Regular Examinations, Apr/May 2009 SWITCHING THEORY AND LOGIC DESIGN ( Common to Electronics & Communication Engineering and Electronics & Telematics) Time: 3 hours Max Marks: 80 Answer any FIVE Questions All Questions carry equal marks ⋆⋆⋆⋆⋆



i. (6753)8 to base 10 ii. (00111101.0101)2 to base 8 and base 4 iii. (95.75)10 to base 2.



ld .



1. (a) Convert the following numbers:



(b) Represent +65 and -65 in sign-magnitude, sign-1’s complement and sign-2’s Complement representation.



or



(c) Why the computer works for binary number system only?



[8+6+2]



2. (a) State and prove the following Boolean laws:



uW



i. Commutative ii. Associative iii. Distributive.



(b) Find the complement of the following Boolean functions and reduce them to minimum number of literals: i. (bc’+ a’d) (ab’ + cd’) ii. b’d + a’bc’ + acd + a’bc



(c) Which gate can be used as parity checker? Why?



[6+8+2]



3. (a) What are the advantages of Tabulation method over K-map?



nt



(b) Simplify the following Boolean function using Tabulation method. Y(A,B,C,D) = Σ(2,3,5,7,8,10,12,13)



[2+14]



4. (a) Design 4-bit odd parity generator. Mention truth table.



Aj



(b) Using 4 MSI circuits construct a binary parallel adder to add two 16-bit binary numbers. Label all carries between the MSI circuits. [8+8]



5. (a) Implement thePfollowing boolean functions using PLA. f1 (w,x,y,z) = P(0,1,3,5,9,13) f2 (w,x,y,z) = (0,2,4,5,7,9,11,15). (b) Write short notes on PLD’S.



[16] [16]



6. (a) Usign a shift register, how do you obtain a circular shift? (b) Whta is the principle used to convert an even modulo counter into an odd modulo counter? [16] 1 of 2



Set No. 1



Code No: 07A4EC09



7. Explain the following related to sequential ckts with suitable examples. (a) State diagram (b) State table (c) State assignment.



[16]



ld .



in



8. (a) For the given state diagram, as shown in figure 8a obtain its ASM chart.



or



Figure 8a (b) Design the above circuit using one flip flop per each state.



Aj



nt



uW



⋆⋆⋆⋆⋆
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i. ii. iii. iv.



a a a a



+b -b . b / b.



or



(b) Given a = 10101001 and b = 1101 find:



ld .



1. (a) Why the computer hardware works for binary number system? List the binary, octal and hexa numbers for decimal 0 to 15.



[8+8]



2. (a) Simplify the following Boolean functions to minimum number of literals: i. ( a + b )’ ( a’ + b’ )’ ii. y(wz’ + wz) + xy



uW



(b) Prove that AND-OR network is equivalent to NAND-NAND network. (c) State Duality theorem. List Boolean laws and their Duals.



[4+4+8]



3. Simplify the following Boolean expressions using K-map and implement them using NOR gates: (a) F (A, B, C, D) = AB’C’ + AC + A’CD’ (b) F (W, X, Y, Z) = W’X’Y’Z’ + WXY’Z’ + W’X’YZ + WXYZ.



[16]



nt



4. (a) Implement the following Boolean functions using decoder and OR gates: F1 (A,B,C,D) = Σ(2,4,7,9) F2 (A,B,C,D) = Σ(10,13,14,15)



Aj



(b) What is Hazard in switching circuits? Explain the design of Hazard free Switching circuit with an example. [10+6]



5. (a) The following memory units are specified by the no of words times the number of bits per word. How many address lines and input-output data lines are needed in each case? i. ii. iii. iv.



4K × 16 2G × 8 16M × 32 256K × 64.



(b) Give the number of bytes stored in the memories listed above. 1 of 3



[16]
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6. (a) Draw the logic diagram of a 4 bit binary ripple counter using positive edge triggering. (b) Draw the block diagram of a 4 - bit serial adder and explain its operation.[16]



uW



or



ld .



in



7. (a) Find the state table for the following state diagram as shown in figure 7a of a simple sequential ckt.



Figure 7a (b) Draw the diagram of mealy-type FSM for serial adder.



[8+8]



Aj



nt



8. (a) For the given control state diagram, draw the equivalent ASM chart as shown in figure 8a.



2 of 3
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uW



Figure 8a (b) Design the control circuit using multiplexers for the above state diagram.[8+8]



Aj



nt



⋆⋆⋆⋆⋆
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(b) List the XS3 code for decimal 0 to 9.



ld .



1. (a) What is the Gray code? What are the rules to construct Gray code? Develop the 4 bit Gray code for the decimal 0 to 15.



(c) What are the rules for XS3 addition? Add the two decimal numbers 123 and 658 in XS3 code. [8+2+6] 2. (a) State Duality theorem. List Boolean laws and their Duals. i. F = ABC + ABC’ + A’B ii. F = (A+B)’ (A’+B’).



or



(b) Simplify the following Boolean functions to minimum number of literals:



[8+4+4]



uW



(c) Realize XOR gate using minimum number of NAND gates.



3. (a) Simplify the following Boolean expression using K-map and implement using NAND gates. F(W,X,Y,Z) = XZ + W’XY’ + WXY + W’YZ + WY’Z (b) List the Boolean function simplification rules using Tabulation method. [10+6] 4. (a) What is decoder? Construct 3*8 decoder using logic gates and truth table. (b) What is Encoder? Design Octal to Binary Encoder.



[8+8]



nt



5. (a) Draw the basic macro cell logic diagram and explain. (b) Explain the general CPLD configuration with suitable block diagram.



[16]



Aj



6. (a) Draw the logic diagram of a SR latch using NOR gates. Explain its operation using excitation table. (b) Implement P the following functions using PLA x1 (P,Q,R) P (0,1,2,7) x2 (p,Q,R) = (1,4,5,6).



[16]



7. (a) Draw the ckt for the moore type FSM. (b) Explain merger chart methods of minimal convertable.



[8+8]



8. (a) For the ASM chart given below, draw the state diagram as shown in figure 8a.



1 of 2
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Figure 8a (b) Design the control unit using D-flip flops and a decoder.



Aj



nt



⋆⋆⋆⋆⋆
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1. (a) What is the necessity of binary codes in computers?



ld .



(b) Encode the decimal number 365 in:



in
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i. Binary ii. BCD iii. ASCII.



(c) Encode the word STLD in ASCII using 8 bit code:



or



i. With left most bit always 0. ii. With left most bit selected to produce even parity.



[2+6+8]



2. (a) State and prove Boolean laws related to OR, AND, NOT gates. (b) Given Boolean expression AB’+A’B = C. Show that AC’+A’C = B.



uW



(c) Prove that OR-AND network is equivalent to NOR-NOR network. [8+4+4] 3. Simplify the following Boolean expressions using K-map and implement them using NOR gates: (a) F (A, B, C, D) = AB’C’ + AC + A’CD’ (b) F (W, X, Y, Z) = W’X’Y’Z’ + WXY’Z’ + W’X’YZ + WXYZ.



[16]



nt



4. Design a combinational circuit that converts a decimal digit from 8, 4,-2,-1 code to 8,4,2,1 BCD code. [16] 5. (a) Derive a PLA programming table for the combinational circuit that squares a 3 bit number.



Aj



(b) For a given 3-input, 4-output truth table of a combinations ckt, tabulate the PAL programming table for the ckt. Inputs Output x y z A B C D 0 0 0 0 1 0 0 0 0 1 1 1 1 1 0 1 0 1 0 1 1 [16] 0 1 1 0 1 0 1 1 0 0 1 0 1 0 1 0 1 0 0 0 1 1 1 0 1 1 1 0 1 1 1 0 1 1 1 1 of 2
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6. (a) What is the advantage of choosing D-flipflops in sequential ckts. Explain with an example. (b) Show that the characteristic equation for the complement out put of a JK flipflop is Q′ (t + 1) = J ‘Q′ + kQ. [16]



(a) Obtain state-diagram and state-table.



[8+8]



ld .



(b) Find equivalence classes using partition method.



in



7. A clocked segmential circuit is provided with a single input x and single outputz. Whenever the input produce a string of pulses 1111 or 0000 and at the end of the sequence it produce an output z=1 and overlapping is allowed.



uW



or



8. The state diagram of a control unit is shown in figure 8:



Figure 8



nt



(a) Draw the equivalent ASM chart



(b) Design the control unit using D flip-flops and a decoder.



Aj



⋆⋆⋆⋆⋆
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[8+8]
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