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IV 

E E 5 4 0 1 & Digital E lec t ron ics 
(Regulat ion 2019) 

Max.Marks: 100 

C O 1 To int roduce the fundamenta ls of combinat iona l and sequent ia l digital circuit. 

0 0 2 To study var ious number sys tems and to simpl i fy the mathemat i ca l express ions using Boolean 
funct ions w/ord problems. 

C O 3 To study implementa t ion of combinat iona l c i rcui ts using Gates" and MSI Devices. 
0 0 4 To study the design of var ious synchronous and asynchronous circui ts 
0 0 5 To int roduce digital s imulat ion techn iques for deve lopment of appl icat ion or iented logic circuit 
B L - B oom's Taxonomy Levels 
( L l - Remember ing, L2 - Understanding, L3 - Applying, L4 - Analyzing, L 5 - Evaluating, L6 - Creating) 

P A R T - A ( 1 0 x 2 = 20 Marks ) 
( A n s w e r al l Q u e s t i o n s ) 

Q. No Quest ions Marks C O B L 

1 Simpl i fy the express ion using Boo lean algebra to m in imum l i terals F = 
xyz+x'y+xyz' . 

2 1 L2 

2 W h a t is the 8 bit signed magni tude of the dec imal number ( -20)? 2 1 L4 
3 Design a 2 bit compara tor and imp lement using basic gates 2 2 L l 
4 Def ine PLA w i th neat d iagram 2 2 L l 
5 Imp lement the SR latch using NOR gates and wr i te its t ru th tab le. 2 3 L2 
6 Wr i te the s ta te reduct ion techn iques and its methods of 

imp lementa t ion . 
2 3 L l 

7 Represent the state t ransi t ion d iagram wi th an examp le 2 4 L3 
8 Wr i te short notes on race condit ions in s ta te t rans i t ion techn ique 2 4 L l 
9 Di f ferent iate NMOS and CMOS wi th sal ient points. 2 5 L4 

10 Imp lement a MUX using behaviora l model in VHDL programming 
techn ique. 

2 5 L3 

P A R T - 8 ( 5 x 1 3 = 65 Marks ) 
( R e s t r i c t to a m a x i m u m of 2 s u b d i v i s i o n s ) 

Q. No Quest ions Marks C O B L 

11 ( a ) (i) Simpl i fy the fo l lowing Boolean funct ion into (a) sum-of -products fo rm 
and (b) product-of -sums fo rm: 
F ( A , B, C, D)=_(0 , 1/2, 5, 8, 9, 10) 

13 1 L2 

OR 
11 (b ) ( i) Simpl i fy the fo l lowing Boolean 

funct ion, f (W,X,Y,Z)=^m(2,6 ,8 ,9 ,10, l l ,14 ,15) using Quine - McCluskey 

tabu lar me thod . 

13 1 L2 

12 (a ) (i) Design a combinat ional circuit that conver ts a four-bi t Gray code to a 
bit four binary number. Implement the circuit w i th exc lus ive-OR gates. 

8 2 L3 

T ime : Shrs 



(ii) Design a hal f -subtractor circuit w i th inputs x and y and outputs Diff and 
B out. The circuit subtracts the bits x - y and places the d i f ference in D 
and the borrow in B out. 

5 2 L3 

(OR) 
1 2 ( b ) (i) Using a decoder and externa l gates, design the combinat iona l circuit 

def ined by the fol lowing Boolean funct ion 
F l = x ' yz ' + xz 

8 2 L 3 

(ii) Design a 2 x 4 bit memory using decoder and ver i fy the t ruth tab le. 5 2 L 3 
1 3 ( a ) (i) Using J/Cfl ip-f lops, (a) Design a counter wi th the fo l lowing repeated 

binary sequence : 0, 1,1, 3, 4, 5, 6 
8 3 L 3 

ii) Wri te the state equat ion for D flip f lop. 5 3 L3 
(OR) 

1 3 ( b ) (i) Der ive the character is t ic equat ion and exci tat ion equat ion o f J-K Flip 
f lop. 

10 3 L 3 

(ii) The contents of a four-bit register is initially 0110. The register is 
shif ted six t imes to the right w i th the serial input being 1011100. Wha t 
is the content of the register af ter each shi f t? 

3 3 L 3 

14 ( a ) (i) A sequent ia l circuit w i th two D f l ip-f lops A and 6, two inputs, x and y ; 
and one output z is specif ied by the fol lowing next-s tate and output 
equat ions 
A(t + 1) = xy ' + x B 
B(t + l ) = xA + x B ' 
z = A 
(a) Draw the logic d iagram of the circuit. 
(b) List the state table for the sequent ia l circuit. 
(c) Draw the corresponding state d iagram 

13 4 L4 

(OR) 
14 (b) (i) Explain the SR latch as a sequent ia l circuit and imp lement the t ru th 

table as state t ransi t ion table and d raw the corresponding state 
d iagram 

13 4 L4 

1 5 ( a ) (i) Wr i te short note son RTL and TTL logic fami l ies 6 5 L4 

(ii) Wri te VHDL code to imp lement a SR flip flop in Dataf low model l ing 7 5 L 4 
(OR) 

1 5 ( b ) (i) Wr i te a VHDL code to imp lement the 4 bit synchronous counter 10 5 L4 
(ii) Imp lement a NAND gate using CMOS technology 3 5 L4 

P A R T - C ( 1 X 15 = 15 Marks ) 
( Q . N o . 1 6 is c o m p u l s o r y ) 

Q. No Quest ions Marks C O B L 
16. (i) Design a 4 bit adder with carry propagation and verify its truth 10 2 L 5 

table with neat diagran 
ii)lmplement the following two Boolean functions with a P L A : 
F l = A B ' + A C + A ' B C 

5 5 L5 


