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1. (a) Generate Hamming code for the given 11 bit message 1100 0'and rewrite
the entire message with Hamming code.

(b) The binary numbers listed have a sign bit in the left m@ition and , if neg-
ative numbers are in 1’s complement form. Perform the hmetic operations
indicated and verify the answers. ® [8+8]

i. 101011 + 111001
ii. 001111 + 110010

iii. 111001 - 011010
iv. 101111 - 100110.

2. (a) Reduce the following Boolean exp@s
i. AB’ (C + BD) + A'B’ %

ii. ABC+ (A+B+ C) C'D
ili. ABCD + AB(CD)’ D
iv. (A + A")(AB + ABQ)).
(b) Obtain the complen@ e following Boolean expressions. [8+8]
i. ABC + A'B
ii. (BC'+ A’ + CD’)
iii. xX'yz +
iv. xy + x + wz').
3. (a) Impl tge following Boolean expression with Excusive-NOR and NOR
ates:
; CD+ ABCD + AB CD + ABCD
( — waG+y FHTyEreyZ And Fy = (w4 2+ 5+ 2) (T +T+2) (W +y + 2)
tain minterms list of F} @ F5 using K-map obtain minimal SOP function of
e F,. [8+8]

4. (a) Implement 64 x 1 multiplexer with four 16 x 1 and one 4 x1 multiplexer.
(Use only block diagram).

(b) A combinational logic circuit is defined by the following Boolean functions.
F, = ABC + AC

F, = ABC + AB

Design the circuit with a decoder and external gates. [8+8]
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5. A circuit is to be designed with two inputs (X, Y) and one output ‘Z’. The logic
isZ=XitY =1, butif Y =0, ‘Z is remain fixed at its last value before ‘Y’
becomes zero. Derive state diagram and state table and design the circuit using D-
flip-flops. [16]

6. Draw the logic diagram for 4-bit up down binary counter using T- flip flops and
explain the operation with state table and state equations. [16]

7. (a) Give the HDL code for a memory read, write operations if theghemiery size is

64 words of 4 bits each. Also explain the code.
(b) A 16K * 4 memory uses coincident decoding by splitting t@ernal decoder

into X-selection and Y-selection. Q [8+8]

i. What is the size of each decoder and how many gates are required
for decoding the address? ()

ii. Determine the X and Y selection line a@nabled when the input

address is the binary equivalent of 6,0

8. (a) Give the implementation procedure for

(b) An asynchronous sequential circuit i
functions.
Y=$1$/2+ $1+2E2

o &
Implement the circuit defi e with a NOR SR latch. Repeat with a

ed by the excitation and output

NAND SR latch. [6+10]
@ * %k kKK
[
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1. A 12-bit Hamming code word containing 8-bits of data and 4 pa@s is read from
memory. What was the original 8-bit data word that was e to memory if
12-bit words read out is as follows? [4x4]

(a) 000011101010
(

o
b) 101110000110 E

)
)
(¢) 101111110100
)
)

(d) 110011010010. b
2. (a) Express the following functions in interms and product of maxterms.

i. F (AB,C,D) =BD + AD m

i. F(x,y,2) = (xy + z)(xz +

(b) Obtain the complement o owing Boolean expressions. [8+-8]
i. (AB’ + AC")(BC ABC)
ii. AB’C + A’BC
iii. (ABC)'(A + @
iv. A+ B'C ( C).

3. (a) Implement @owing function in NAND-NAND and NOR - NOR two level
forms and dr he circuits.
f(A, BN, DY = [[5,6,7,10,11,13, 14,15

two input exclusive - NOR circuit using multilevel NAND form
the circuit. [10+6]

4 It F (A B,C,D)=1%(1,3,4,5,9,10,11) + d (6,8) and
Fy (A, B,C,D)=11(1,3,5,6,10,11,13,14) + d (9, 12)
Design a minimal SOP logical circuit for F3 (A, B,C, D) = F| ® F;
Draw the circuit using NOR- gates.
(b) Design a Code converter circuit to convert 9’s complement code to BCD code

using Full-adders and additional gates. (Use block diagram of Full adders).
[8+8]

5. (a) Explain the operation of D-flip-flop with negative edge triggering using NAND

gates.

1 of 2
To get more 'n* more just vist: www.creativeworid9.com



To get more 'n" more just vist: www.examsadda.com

Code No: X0524/R07 Set No. 2

(b) Obtain the state diagram for the synchronous sequential circuit with two in-
puts (X, Y) and one output ‘Z’. The input represents alphabet letters as 00
-A, 01-B, 10-C and 11-D. The output is one if the most recent two inputs are
in alphabetic order, i.e., AB, BC, CD. [6+10]

6. (a) Draw the logic diagram for a 4-bit binary ripple down counter using positive
edge triggered flip-flops.

(b) Write the HDL behavioral description of the 4- bit universal s gister.
[8+8]

7. (a) Show the memory cycle timing waveforms for the write a@d operations.
Assume a CPU clock of 50 MHz and a memory cycle m 0 ns.

(b) The following memory units are specified by the num f words times the
number of bits per word. How many address lin d imput-output data lines
are needed in each case? m [8+8]

i. 4K * 16,
ii. 2G * 8,
iii. 16M * 32,
iv. 256K * 64.

8. (a) Describe the operation of the h using NAND gate with the help of
truth table, transition table a circuit.

(b) An asynchronous sequengi uit has two internal states and one output.
The excitation and out ctions describing the functions are:

Y1 = zy29 + 2195

Y2 = 2y + 191y

7= Ty + 1 Imp@ e circuit defined above with NAND SR latches. [8+8§]
@ * Kk kK
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1. (a) Express the Decimal Digits 0 - 9 in BCD, 2421, 84-2-1 an@ss—?).
(b) Convert the Hexadecimal number 1010 to Decimal and@to Binary. [12-+4]
2. (a) f‘ind the complement of the following and show that F.. =0and F + F’' =
i F=xy +xy
. F=x+y +2)x +2)(x+y).
(b) Obtain the Dual of the following Bool ressions. [8+8]
i. BCD + (B+ C + D) + B
ii. AB + (AC) + (AB + C)
ili. A’B'C’ + A’'BC’ + AB’C] ’
iv. AB + (AC)’ + AB’C.

wing expression and obtain minimal SOP ex-

pression. Implemen ction with 2-level NAND -NAND form. o
f(A, B,C,D) = D)(A+B+D)(A+B+C)(A+B+D)(A+B+D)
(b) Implement the

i. NAND@
ii. AND-N (A, B,C,D) = %0,1,2,3,4,8,9, 12

3. (a) Construct K-map for t

ing Boolean function F using the two - level form: [8+8§]

4. (a) Speci t?uth table of an Octal-to-Binary priority encoder. The input with
theghighest subscript number has the highest priority. What will be the value

of'he four outputs if inputs D5 and D3 are 1 at the same time.
e Dy through D7 are octal inputs and x,y,z are the binary outputs.

th the truth table draw the logic diagram of 3 to 8 line decoder using
NOR-gates only. Include an enable input. [8+8]
5. (a) Explain the following terms related to filp-flops.
i. race round conditions
ii. propagation delay
iii. clock.

(b) Explain the operation of R-S flip-flop with negative edge triggering with neat
sketch. And explain its truth table. [8+8]
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6. (a) Explain synchronous and ripple counters. Compare their merits and demerits.
(b) Design a modulo -12 up synchronous counter using T- flip flops and draw the
circuit diagram. [8+8]

7. (a) What is parity checking? Explain its necessity and how is it implemented?

(b) How many parity check bits must be included with the data word_to achieve
single error-connection and double-error detection when the dat ins

i. 16 bits

ii. 32 bits
iii. 48 bits. [8+8]

8. (a) Explain critical and non critical races with the help leples.
(b) An asynchronous sequential circuit has two izm?ates and one output.

The excitation and output functions describi ctions are: [6+10]
Y1 = z129 + 2195 + 2H)

Y2 = 23 + 21y1y2 +21Y
Z=x+
i. Draw the logic diagram of the ci

ii. Derive the transition table an t map.
iii. Obtain a flow table for t

Al

. L20f2 .
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1. (a) List the first 20 numbers in basel4. Use the letters A, B, C to represent
[4]

the last four digits.
(b) Convert the following numbers with the given radix t l. [4x 3]

1. 42235

1. 6688 0
1. 56547
iv. 6678 :

2. (a) Reduce the following Boolean expre
i. ((AB)"+ A’ + AB)’

i. AB + (AC)’ + AB’ -I- C

ili. ((AB’ 4+ ABC)’ +

iv. AB+ AB + C)

—e

(b) Obtain the Dual of wing Boolean expressions. [8+8]
i. X'y’ + xy —|— X’
il. xy" + y'z’
iii. x” + X
iv. (x + y) )
3. (a) If Fi="0 3@,7811,14,15 and Fo= 31,2,4,5,7,8,10,11,12,15 obtain minimal
SOP sion for F} e F'y and draw the circuit using NAND gates.
(b) w the two -level NAND circuit for the following Boolean - expression:
+ CD) E + BC (A + B) also obtain minimal SOP expression and draw
circuit using NAND gates. [8+8]
4. A multiple output combinational logic circuit is defined by the following func-

tions. Draw the schematic circuits for F; and F5.
Iy (A,B,C,D)=AeAD e (A+ BO)

Fy (A, B,C,D) = AD e (A+ BC)
Using K-Maps simplify F; and F and draw the reduced diagram circuit.

(b) Design a full - subtractor circuit with three inputs x,y,z and outputs D, B.
The circuit subtracts X - Y - Z where Z is the input borrow, B is the output
borrow and D is the difference draw the circuit using NAND gates. 848
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5. (a) Draw the circuit diagram for J-K-flip flop using S-R-flip flop with AND gates.
Explain its operation using truth table.

(b) Give the transition table for the following flip-flops. [8+8]
i. R-S flip-flop
ii. J-K flip-flop
iii. T flip-flop
iv. D flip-flop.

6. Draw the sequential circuit for serial adder using shift regist adder and
D-FF. Explain its operation with state equations and state tab [16]

7. (a) Explain the construction of a basic memory cell and al ain with diagram
the construction of a 4 * 4 RAM

o
(b) Given a 32*%8 ROM chip with an enable input, @e external connections
necessary to construct a 128 * 8 ROM with s and a decoder. [8+8]

8. (a) Describe the operation of the SR Latc AND gate with the help of
truth table, transition table and the ci

(b) An asynchronous sequential circuigHas two internal states and one output.
The excitation and output functions @ scribing the functions are:
Y1 = z120 + 2195 + 2hyn 6
Y2 = x5 + 2191y +2h
z= X9 + y; Implement thegircuip defined above with NAND SR latches. [8+8]

o
Al

* Kk ok ok
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