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Internal Assessment Test 2 – December 2022
Sub: Analog and Digital Electronics Sub Code: 18CS33 Branch: ISE

Date: 27/12/2022 Duration: 90 min’s Max Marks: 50 Sem/Sec: III / A,B and C OBE
Answer any FIVE FULL Questions MARKS CO RBT

1 Explain the structure of VHDL Program. Write VHDL Code for 4-bit full subtractor. 10 CO5 L2

2 Design 7 segment decoder and realize using PLA 10 CO4 L3

3 Construct and explain SR gate latches using NAND gates and derive the
characteristics equation for the same

10 CO4 L2

4 Differentiate between PAL and PLA. Realize the following functions using PLA. F(a, b,
c, d) = m(1,2,4,5,6, 8,10,12,14) and F(a, b, c, d) = m(1,2,4,6,8,10,11,12,14,15)

10 CO4 L2

5 Design full subtractor circuit using decoder and NAND gates 10 CO4 L3

6 Design 8:1 MUX, using conditional signal assignment statement and selected signal
assignment statement.

10 CO4 L3
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Date: 27/12/2022 Duration: 90 min’s Max Marks: 50 Sem/Sec: III / A, B and C OBE
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1 Explain the structure of VHDL Program. Write VHDL Code for 4-bit full subtractor.
Solution:

entity half_sub is

port ( a,b : in std_logic;

dif,bo: out std_logic );

end half_sub;

architecture sub_arch of half_sub is

begin

dif <= a xor b;

bo <= (not a) and b;

end sub_arch;

10 CO5 L2



2 Design 7 segment decoder and realize using PLA
Solution:

10 CO4 L3

3 Construct and explain SR gate latches using NAND gates and derive the
characteristics equation for the same.

Solution:

In the SR flip flop we will use the SR latch using NAND gate and two extra

NAND gate will be used which are G3 and G4. The input to G3 and G4 will be S

and R respectively and clock signal is applied to both gates which will be train of

pulses.

6 CO4 L2



4 Differentiate between PAL and PLA. Realize the following functions using PLA.
F(a, b, c, d) = m(1,2,4,5,6, 8,10,12,14) and F(a, b, c, d) =
m(1,2,4,6,8,10,11,12,14,15)
Solution:
Programmable Logic Arrays (PLA):
A PLA with n inputs and m outputs can realize m functions of n variables. In PLA, the
product terms of the input variables is realized by an AND array; and the OR array ORs
together the product terms needed to form the output functions. Hence, a PLA implements
a sum-of-products expression.
Programmable Array Logic (PAL):
A PAL is a special case of the programmable logic array (PLA) in which the AND array is
programmable
and the OR array is fixed. The following Figure represents a segment of an un-
programmed PAL.

10 CO4 L2



5 Design full subtractor circuit using decoder and NAND gates.
Solution:

10 CO4 L3

6 Design 8:1 MUX, using conditional signal assignment statement and selected
signal assignment statement.
Solution:
conditional signal assignment statement

selected signal assignment statement.

Entity mux ;
Port (S0: in STD_LOGIC;
S1 :in STD_LOGIC;
S2 :in STD_LOGIC;

IN0 :in STD_LOGIC;
IN1 :in STD_LOGIC;
IN2 :in STD_LOGIC;
IN3 :in STD_LOGIC;
IN4 :in STD_LOGIC;

10 CO4 L3



IN5 :in STD_LOGIC;
IN6 :in STD_LOGIC;
IN7 :in STD_LOGIC;
Y :out STD_LOGIC );

End mux ;

Architecture behavioral of mux is
Signal a0,a1,a2,a3,a4,a5,a6,a7:BIT;

begin
a0 <= IN0 and (not s0) and (not s1) and (not s2);
a1 <= IN1 and (not s0) and (not s1) and s2;
a2 <= IN2 and (not s0) and s1 and (not s2);
a3 <= IN3 and (not s0) and s1 and s2;
a4 <= IN4 and s0 and (not s1) and (not s2);
a5 <= IN5 and s0 and (not s1) and s2;
a6 <= IN6 and s0 and s1 and (not s2);
a7 <= IN7 and s0 and s1 and s2;

Y <= a0 or a1 or a2 or a3 or a4 or a5 or a6 or a7
end behavioral;
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