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Internal Assessment Test 1 — NOV 2025
Sub: | Digital Design and Computer Organization Cosélg BCS302 | Branch: | CSE
Date: 6/11/25 ‘ Duration: ‘ 90 mins ‘ Max Marks: ‘ 50 | Sem/Sec: 3" semesterA,B,C OBE
Answer any FIVE FULL Questions MARKS | CO | RBT
la. [Express F(x,y,z)=xy+x’z as product of maxterms(pos).
b.  [Express F(x,y,z)=xy’z+x’y+x’z+yz as sum of products(sop). [5+5] |cor | 1213
2 a. |Obtain the minimum POS of the function Y =X'Z" + WYZ+ W'Y'Z" +
XrY using K-MAP. [7+3]
b. [Determine the complement of the following function(i) F = XY’ + X’ Y (i) cor | LaL3
F=XrYZr+XrY1Z.
3 |Design a BCD to Excess-3 Code converter and obtain the expression for [10]
excess -3 code using K-MAP and draw the circuit. co2 | L2.L3
4 a. [Explain a 4-bit adder subtractor with the circuit diagram?
b. [Implement a full adder circuit with truth table, circuit diagram and expression | [5+5] | coz2 | L2.L3
for sum and carry.
5.a |What is a multiplexer? Design a 4*1 mux write truth table and draw the logic
circuit and give the expression for output? [6+4] | coz | LiL2
b [Implement F (A, B, C,.D)=) (1,3,4,11,12,13,14,15) using a 8:1 MUX?
6. [Explain the carry look ahead adder with expressions for carry generate and [10]
carry propagate and circuit diagram?
CO2 | 12,13
CI CCI /Anchor Teacher HOD
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Express F(x,y,z)=xy’z+x’y+x’z+yz as sum of products(sop).
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la xpress F(x.v,z)=xy+x’z as product of maxterms(pos). |
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b Determine the complement of the following function(i) F = XY' + XY (i) |
F=XYZ+XYZ.
(1) F=(X +Y)XY) i
(1) (D) (XY +Z)X+Y+Z’) pesss ‘

@eslgn a BCD to Excess-3 Code converter and obtain the expression for excess [10] : B
-3 code using K-MAP and draw the circuit. co2 L213

A code converter is a circuit that makes the two systems compatible

even though each uses a different binary code.

. Since each code uses four bits to represent a decimal digit, there
must be four input variables and

four output variables. We designate the four input binary variables by |
the symbols A, B, C, and D,

and the four output variables by w, X,y , and z.

« ADD 3 to BCD to get Excess -3 Code |
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Explain a 4-bit adder subtractor with the circuit diagram?

The addition and subtraction operations can be combined into one circuit
with one common binary adder by including an exclusive-OR gate with
each full-adder. |

The mode input M controls the operation as the following:

If M=0 — the circuit is an adder

M=1 — the circuit becomes a subtractor

Each exclusive-OR gate receives input M and one of the inputs of B.

[5+5]

cO2

L2113




| value of B, the input carry is CO = Oand the circuit performs

B XOR 1 = Band CO= 1. The B inputs are

e When M =1, we have
added through the input carry. The

all complemented andalis

circuit performs the operation A + (the 2°s

complement of B)= A -B

. The exclusive-OR with output V is for detecting an overflow.

The binary adder—subtractor circuit with outputs C and V is shown in Fig. If the two
binary numbers are considered to be unsigned, then the C bit detects a carry after
hddition or a borrow after subtraction. If the numbers are considered to be signed. then
the V bit detects an overflow. If V = 0 after an addition or subtraction, then no

bverflow occurred and the n -bit result is correct. If V=1, then the result of the
the rightmost n bits of the number fit in the

A+B T

operation contains n + 1 bits, but only
space available. so an overflow has occurred. The In + 12 th bit is the actual sign and
has been shifted out of position
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Implement a full adder circuit with ircuit di
1th tr :
for sum and carry. uth table, circuit diagram and expression

e




[ Logic Diagram_ Truth Table I
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'What is a multiplexer? Design a 4*1 mux write truth table and draw the logic l
circuit and give the expression for output? [6+4] | co2 L2
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‘ f;\-fultiplexer is a data selector .a circuit with many nputs

' but only one output.
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Working principle of 4 to 1 multplexer

From the above diagram, the Logic Equation for 4 to 1 multiplexer is

Y - A'B'D,+ A'BD,+ AB'D, + ABD,

I 40, B=0then, Y =00'D,+0'0D, +00'D, + 00D, =1.1.D, +1.0.D, +

01D 400D, =D,
simularh . 1if A-0 and B=1 then Y=D, . if A=1 and B=0 then Y=D- and



Implement F (A, B, C.D) =Y. (1.3,4,11,12,13,14,15) using a 8.1 MUX?

Explain the carry look ahead adder with expressions for carry generate and
carry propagate and circuit diagram?

Input carry C  does not settle to its final value until C 1is available

from the previous
3 3

stage.
Similarly, C 5
has to wait for C |

and so on down to C ¢

. Thus, only after the carry propagates
and ripples through all stages will the last output S g

and carry C y
settle to their final correct value.

The problem faced by a 4 bit ripple adder is the delay There are several

~

techniques for reducing the carry propagation time in a parallel adder.

o all a M I | 1
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Consider the circuit of the full adder s in If we define two new binary
vanables

IPi =AiPBiGi=AiBi
! <* The output sum and carry can respectively be expressed as
Si=Pi®@CiCi+1=Gi+PiC]

G i1s called a carry generate, and it produces a carry of 1

when both Aiand Biare 1, regardless of the input

carry C1.
G i 1ndicates that the data into stage 1 generates a carry into stage1+ 1.

Pi is called a carry Propagate, because it determines whether a
carry into stage i will propagate into stage i + 1 (i.e, whether an

assertion of C i will propagate to an assertion of C i + ] ).
‘enow write  the Boolean functions for the camy outputs
ubstitute the value of each C i from the previous equations:
"0 = input camry C ] =

GO+POCO

C2=G1+PIC]

=G1+P] (GO+P0CO)

=Gl+P1GO+PI1POCYO

C3  =G2+P2C2

=Gl+PZGl+P2PlG0+P2PlPOC0

amuch faster way.

Circuit of carry look ahead adder: L\
T el L
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