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compulsorily draw diagonal cross lines on the remaining blank pages.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 4248 = 50, will be treated as malprg

Important Note : 1. On completing your answess,

ope

Explain the construction and work prmclple of LED. = (05 Marks)
List the types of transistor b| plam Fixed Bias Cirbyiowith necessary analysis.
(06 Marks)
Explaln the operauon e multivibrator usnﬁlC‘SSS and derive the expression for
time period, ﬁequenc uty cycle (09 Marks)
OR .
Explain the opeqtlo\ of peak detector circuit.with neat diagram. (05 Marks)
List and explain the performance parameters of regulated power supply. (06 Marks)
Explain u;gg it flush type ADC with n?éessary circuit and truth table. (09 Marks)
) &, A Module-2 S
Find the:minimum sum of products, using K-map and 1d@hfy prime implicants.
f(a,b,c,d)= ) m(0,2,6,10,11,12,13) + d(3,4,5,14 15):\, o (06 Marks)
Find the minimum SOP e@d,BOS using K- mapfﬂ ¢ ‘4‘
f(a,b,c.d) = m(6,7.9,10.13) +d(L4511) TNy b (08 Marks)
List the steps for Petrick’s method. A ’3 . (06 Marks)
o . J &
™~ 9
Find all the ﬁmﬁe implicants u%ﬁe Mc Cluskay method, Verify the result using
K-map. ¢ 4{
f(w, &y,z) Zm(7912,l},1413)+d(4ll) -.:" (12 Marks)
Usmg.Bnmc |mpl|cahon'ahaﬁ find all lhc minimum SOP of the function using Quine
McCluskey method. Ny
z{(a,b ,c,d)= Zm(thQ 910,11,12, 13%‘1‘5) (08 Marks)
V’
odule-3
Realize the fifnction using only tw t NAND gate and inverters.
f = zm(m 3,4,5),f,= mez 3,4,7), ;=) m(1,2,6,7) (06 Marks)
Draw the timing diagram &dbe circuit, Assume propagation delay of each gate 1s 20 ns.
% (05 Marks)
=
D e S O
B g Fig. Q5 (b) - (ii)
W Fig. Q5 (b) - (i)
List the types of hazards. Explain how static | hazard can be detected and removed with
suitable. ‘S_xg'mple (09 Marks)
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OR
6 a. Write short notes on three state buffers. ~ /2: (06 Marks)
b. Design 7-segment decoder using PLA, ‘ 4\."1\." 14 (06 Marks)
c. Construct 8 : | mux using only 2 : 1 mux. . ’v/ (08 Marks)
-'.’\_ ¢
) Module=d
7 a Giventhat A="00101101" and B = “10011", Détermine the value of E

F<=not B & “01117 or A&"1” an& 1"&A : 4;_:" (04 Marks)
b. Write the complete VHDL code for 4 B\nary adder. (08 Marks)

¢. Explain how the VHDL code can be.compiled simulated and syntbesnzed with example.
e (08 Marks)

f‘t} ."%
D or |
8 a. Explain T Flip Flop with trith'table. ¢ (07 Marks)
b. Explain Master-Slave Il@{llﬁ p with neat diagmn%; (08 Marks)
c. Write short notes on swigcb’debouncing with an SR Latch (05 Marks)
) p
~f'l \ ' 5
9 a Explain 8 bit sérial in serial out shift register,~~ (10 Marks)
b. Explainn bit‘par lel adder with accumnlat d (10 Marks)
N
G . OR
10 a Dcsxgp and explain mod 8 syncbro'hqus counter using JKﬂip flop. (10 Marks)
b. Fxplam'how moore transition and states can be constmcted with examples. (10 Marks)
. e EXE "1';" —J‘V-\
Q- {~ Cs
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Q3
4-bit parallel Adder

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

ENTITY FA IS
PORT(A,B,CIN:IN STD_LOGIC;SUM,COUT:OUT STD_LOGIC);
END FA;

ARCHITECTURE BEHV OF FA IS

BEGIN

SUM<=A XOR B XOR CIN;

COUT<=(A AND B) OR (B AND CIN) OR (A AND CIN);
END BEHV;

LIBRARY IEEE;
USE IEEE.STD_LOGIC_1164.ALL;

ENTITY ADDER_4BIT IS
PORT(A,B:IN STD_LOGIC_VECTOR(3 DOWNTO 0);S:0UT STD_LOGIC_VECTOR(3 DOWNTO 0);C:0UT STD_LOGIC);
END ADDER_4BIT;

ARCHITECTURE BEHV OF ADDER_4BIT IS
SIGNAL TEMP:STD_LOGIC:='0';
SIGNAL CAR:STD_LOGIC_VECTOR(2 DOWNTO 0);
BEGIN
FA1:ENTITY WORK.FA PORT MAP(A(0),B(0), TEMP,S(0),CAR(0));



FA2:ENTITY WORK.FA PORT MAP(A(1),B(1),CAR(0),5(1),CAR(1));
FA3:ENTITY WORK.FA PORT MAP(A(2),B(2),CAR(1),5(2),CAR(2));
FA4:ENTITY WORK.FA PORT MAP(A(3),B(3),CAR(2),5(3),C);

END BEHV;
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SR Latch - Switch Debouncing:

FIGLRE 114
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When a mechanical switch is opened or closed, the switch contacts tend to vibrate or bounce open
and closed several times before settling down to their final position. This produces a noisy
transition, and this noise can interfere with the proper operation of a logic circuit. This can be

avoided by contacting to SR latch.

The input to the switch in Figure above is connected to a logic 1 (+V).The pull-down resistors
connected to contacts a and b assure that when the switch is between a and b the latch inputs

S and R will always be at a logic 0, and the latch output will not change state.
The timing diagram shows what happens when the switch is flipped from a tob.

As the switch leaves a, bounces occur at the R input; when the switch reaches b, bounces

occur at the Sinput.

After the switch reaches b, the first time S becomes 1, after a short delay the latch switches to

the Q =1 state and remains there.

Thus Q is free of all bounces even though the switch contacts bounce.

This debouncing scheme requires a double throw switch that switches between two contacts; it will not work

with a single throw switch that switches between one contact and open.
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P - Excitation Table of D Flip-flop
Outputs : Outputs |
InPUt |5 esent State | Next State TInPUt | Bresent State | Next State | 0 "PUt || | OWPMS | input
T Q, Qs Tl Q, ) DN - Q D
0 0 0 0| 0 0 0_|» o Qg" 0
0 1 1 0o |; 1 1 1 ! 0 1 T
1 0 1 1 - 0 1 1 :
1 1 0 1 ! 1 0 0 ! : ? (1)
1
l .
D to T Conversion Table




D=TQ,+TQ,
=T®Q,
. E:)D D aH-a = D j) i e
CLK——— L oLk CLK b CLK
6| ab; B

Master Slave JK F/F:

In "JK Flip Flop™, when both the inputs and CLK set to 1 for a long time, then Q output toggle
until the CLK is 1. Thus, the uncertain or unreliable output produces. This problem is referred to
as a race-round condition in JK flip-flop and avoided by ensuring that the CLK set to 1 only for a
very short time.

The master-slave flip flop is constructed by combining two JK flip flops. These flip flops
are connected in a series configuration. In these two flip flops, the 1st flip flop work as
"master”, called the master flip flop, and the 2nd work as a "'slave™, called slave flip flop.
The master-slave flip flop is designed in such a way that the output of the ""master" flip
flop is passed to both the inputs of the *'slave™ flip flop. The output of the *slave™ flip flop
is passed to inputs of the master flip flop.

In "master-slave flip flop™, apart from these two flip flops, an inverter or NOT gate is also
used. For passing the inverted clock pulse to the *'slave™ flip flop, the inverter is connected
to the clock's pulse. In simple words, when CP set to false for ""master'’, then CP is set to
true for “'slave’, and when CP set to true for *"master*, then CP is set to false for *'slave".


https://www.javatpoint.com/jk-flip-flop-in-digital-electronics
https://www.javatpoint.com/basics-of-flip-flop-in-digital-electronics
https://www.javatpoint.com/note-gate-in-digital-electronics

Master Slave
Set > J Q » J Q —>
Reset =y K Q' > K Q' :} >
Y
J
Clk | :
Master-slave JK Flip-Flop
Q6 D flip-flop
FIGURE 11-12 | | | ] og | g
O Flip-Flops o ) . oo o
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Next state Q+ output 1 when D=1

(b) T flip-flop

AGURE 11-22 | |
T Flip-Flop ;

lo=-To+ 10 -Tag|

]

Next state Q+ output 1 when T=1 and Q=0 or T=0 and Q=1

(c) S-R latch or flip-flop
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Next state Q+ output 1 when S=1 or when R=0 and Q=1.
(d) J-K flip-flop

HIGURE 11-20 Q|0
H: FipFlop N
(Q Changes on the 00111
Rl | | 01100
010
0 LN L Y
: 1|1
4 1101
1] 1] 0
(6} - Nip-Top (t) Truth (ble and charactersic equation

Next state Q+ output 1 when J=1and Q-0 or K=0 and Q=1
The J-K flip-flop (Figure above is an extended version of the S-R flip-flop.

Register

A Register is a device which is used to store such information. It is a group of flip flops
connected in series used to store multiple bits of data.

Data out
Grouped together D F/F Using | (&) Using gated clock 071 0-1 00 01
gated clock (a) or 3 dop cr & cr 20
o [0 [0 100
CcirN —1 | l
Load
Clk o 1
Symbol for_ the 4-bit |4 Data in
register using bus 5
notation CIrN—qClr Data out
CIE " ? 0—|>1 0—I>1 0—|>0 0—I>1
Figure 12-1(c 4
9 (c) Lovd ik a3 Q2 Q1 Qo
(¢) Symbol ~q Clr —] Clr —q Clr ~q Clr
CE , D3 CE , D2 CE , D1 CcE , Do
L oad | 1 1 |
: CIrN
F/F with clock enable Crlk
0 1
Figure 12-1(b) Data in

When it is time to load data into register, Load is set to 1 for one clock period. When, Load
=1, the clock signal (CIk) is transmitted to the FF clock inputs and the data applied to the
D FF inputs will be loaded into the FFs on the falling edge of the clock. E.g., if the outputs
are 0000 (Q3 = Q2 = Q1 =Q0 =0) and the data inputs are 1101 (D3 =1,D2=1,D1 =0, DO
= 1), after the falling edge of the clock Q will change from 0000 to 1101. CIrN is the clear
signal. A logic 0 is required to clear the FF.

Q7



T Flip Flop Excitation Table

PRESENT S5TATE NEXT STATE T
0 1] 0
[i] 1 1
1 ] 1
1 1 0

Sao, the sbove table i the excitation table for T Flip Flop,

State Table with excitation table

PRESENT STATE MEXT STATE FLIP FLOP
Qs e e e P Qs a, T Tz

o 0 0 0 0 1 0 0

o 0 1 0 1 o 0 1

o 1 0 0 1 1 0 0

o 1 1 1 0 0 1 1

1 0 0 1 0 1 0 0

1 0 1 1 1 0 0 1

1 1 0 1 1 1 0 0




Q3
Q2
Qi 0 0 L0 0
0 ( 1 1) 0
" C——
T3= Q1.Q
For T2 Flip flop,
Q3
Q2
Qa1 0 0 0 0
< )
k. 2 1 1 1
> T =
T=Q
For T Flip flop,
Q3
Q &
a I 1 1 1y
1 1 1 [
\ i
T1=1
Q
Q1
1 flow2code.blogspot 1|—
T«. Q; T} Qz T3 QT
0.1' Q! QSI
clk

Q8 Design a 4-bit shift register with parallel load using D flip-flops. These are two control inputs:
shift and load. When shift = 1, the content of the register is shifted by one position. New data is
transferred into the register when load = 1 and shift = 0. If both control inputs are equal to 0, the
content of the register dose not change.




Serial input .7
. D-FF
Shift
Load g Clk—} Clk
Q9Answer:

O A parity checker for serial data

m Z =1 < the total number of 1
inputs received is odd (i.e., input

Block diagram

parity is odd)

. Parity
ety (data input) Checker
Clock
X 1 0 0 1 1 0 1 0
Clock n n |‘] |'l n |‘l |'1 |‘|




State graph AEs
X ™
K=Dkx | X=0
S § . --_--/ ___/
State table
Present | Next State | Present Q Qt T i
State X=0 X=1 | Output X=0 X=1 | X=0 X=1
So So S 0 0 0 1 0 0
S, S, Sg 1 1 1 0 0 1
Logic circuit
X — T Q— 2
Clock —o>CcK Q'

Q10 ParallelAdder

A single full adder performs the addition of two one bit numbers and an input carry. But a Parallel
Adder is a digital circuit capable of finding the arithmetic sum of two binary numbers that is
greater than one bit in length by operating on corresponding pairs of bits in parallel. It consists of
full adders connected in a chain where the output carry from each full adder is connected to the carry
input of the next higher order full adder in the chain. A n bit parallel adder requires n full adders to
perform the operation. So for the two-bit number, two adders are needed while for four bit number,
four adders are needed and so on. Parallel adders normally incorporate carry lookahead logic to
ensure that carry propagation between subsequent stages of addition does not limit addition speed.
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+ Moore machine ...

— Qutput of a sequential circuit is a function of the present state
only

— Two examples ...

A A B' B
[*?
D Dy
i) A a B
[} Q |
CK Clock Clock
e T
Clock X X B A X

Z

— The state graph for a Moore machine has the output associated
with the state




« Analyze the circuit below ... input sequence X = 01101 ... Initial
stateisA=8B=10

« Initially..X=0..s0D,=1..and..Dg=0

» The state will change to A = 1 and B = 0 after the first rising clock

edge
§ X
s
— o o

|
—h [ — Fulnininln
N B L NS AT
Clock Clack B =|
2| | -
XE A (0 1 1 a 1 0




