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B.Tech.

Third Semester Examination

Digital Electronics (EE-24F)

Nuole : Anempt any FIVE questions. All guestions carry equal marks.
). 1. {a) Write the truth table and symbol of following pates :

(INEX-OR, (i) NAND, (i) NOR.
Ans. EX-OR:
Truth Table
A B Y
0 0 {
0 [ |
| 0 1
i 1 I
Y=AEX-ORDO
=ADB
A
Standard sevmbal for EX-OR gate
LY NAND Gate
A B Y
a 0 |
0 l 1
I 0 [
1 i 0
Symbaol :
AD————
I__f}————--_
2 input NAND pare
(iiit) NOR Gate ;
A B Y
0 0 |
0 1 0

A, B = inputs.
Y = Qutput
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I 0 0
| 1 0
Symibaa :
A
Y
B
2 input NOR gate

(). 1. (b) What is De-Morgan's theorem. Solve using this theorem to prove the following :

(A+B).(C+D)j=(A+B)+(C+D)

Ans. De-Morgan's Theorem :

B=A+B and
A+B=AB
Proof: Take RHS
-(Z+8)(C+D)
={A+B)L(C+D)
=LHS. Hence proved,

Q. 2.(a) Convert (736 }s to binary.
Ans. Octal to binary

T=111

3011

G110

(736), = (111011 110),,

Q.2.(b)Convert (0.10100110), tooctal.
Ans. (010100110}, =(0.101 001 100),
=(05 1 4),

- (0514), :
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£). 2. {¢) Represent decimal numbers 27 in binary form using :
(iy BCDCode (id) Excess-3 Code
(i) Gray Code
Ans. (i} BCD Code : 27
Each digit of the decimal number is coded using 4 bit BCD code as given below :
G010 0111 ’
{ii) Excess-3 Code : Each digit of decimal number is coded using 4 bit excess 3 code as,
0100 1010
(iii) Gray Code : 5 bits are required to represent 27, therefore 5 bit gray code is constructed and 27 is rep

10110
Q. 3. {ad What are error codes? : .
Ans. In digital systems, a process of coding is employed whereby each numeral, alphabet or special

character is coded in a unique combination of 0's and 1's using a coding scheme, known as code. The process
ol coding is known as encoding.

There can be a variety of coding schemes (codes) to serve different purposes, such as arithmetic opera-

tions. data entry, error detection and correction etc. In digital system, a large number of codes are in use.
Selection of a particular code depends on its solvability for the purpose.

€). 3. (b} Perform using 2's complement method :
{i) 0011.1001-0001.1110

(i) 01100 - 00011
Ans. (i) 0011.1001-0001.1110 :

(001 LI00T) +(-0001.1110)
(00111001) +(1110.0001)

I
0011.1001
T 1110.0001
NO011010
/
Discharge

(i) 01100 - 0DOI1 :
(D1 100+ (D001 1)
(GHI0DyH11101)

= 11001 Ans.
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Q.3 (c) Add :

(i} 1611+ 1101

(i) 10101100+ 101.00

Ans. (i) 1001+ 1100 :
111
1011
1101

11000

(i) 1000.1 1494 + 10101
1t
10101100
+  GLo1.0100
1 00000000 Ans.
Q. 4. (a) Minimize the four variable logic function using K-map :

f(A,B,C,Dl=Em(0,1,2,3,5,7,8,9,11,14).

Ans.
00 E\t‘ !
69 !
l \ |
1] —
44 ]
AVABNEC

Pairs, (8,90, 13, (11,9, 1, 130, (5,7, 3, 1L(2.5,1,0)

Henee, the minimized equation is

f(A.B,C,D) = ABCD+BC+BD+AD+AB
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Q. 4. {b) Design a full adder circuit and realize it.
Ans. Truth table of full adder.

Inputs Qutputs
A'n Bm En—l Sn Cn
4] 1] {3 0 ]
i 0 | ] 0
0 | 0 | 0
) 1 ! 0 1
| 0 0 | 0
| f i 0 1
1 | i 0 1
: | | I 1
\ “'ﬂl BII .l"i.n BTI
LA \_ W I 10 Coq\ 00 0 i 10
' |
" ! | } I 0 i
R aw
! | I i
| I WL ( _E’
ful -':",, ikl L

‘;‘n E|'|!:':'|':r|-l t E#E < 1-1 4""l!l‘nﬁnErl—l 1 l""HBH{:H-I:

Co=ApB, +BplC 1+ A0

AT

RC

\D
)
7,

~
LA

Realization of half adder

OcC
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B, O—

By o————
Lp-] 0———mr OChn
T e e —
Un-10———nx
NAND realization for C,,
Q. 5 (a) Make a 32 : | MUX using two 16: 1 MUX.
Ans.
O
o—1
”’ﬂlil : : ¢
Taps My !
15 16 |
Gy S, By 4 S
(1L8B) | O—
Do -8
Ce 4 Cropst
B O—T F(ALB, €, D, E)
51 %8N
O—l6
o___ ]T M]
[BRTH . i
Inputs . 6:1 ¥y
o—31
A L2
MsH 17

32 11 Mux using two [6 : | mux and one OR gare
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. & (b) Explain the working of a Master-slave J-K flip flop.

Ang,

Master

-0 0

A masiter state JK flip-flop

Pr

j

o

Cho———

|

Cr

MS-JK F-F Logic spmboly
A master slave JK F-F is a cascade of 2 SR flip-flops. Wath feedback from the outputs of the second to
wputs of first as illustrated in fig. Positive clock pulses are applied to the first flip-flop and the clock pulse - are


http://studentsuvidha.in/

www.studentsuvidha.in

inverted before these are applied to the second flip-flop.

() 6. Explain the following terms in logic families ;

(i) Speed of operation (if) Power dissipation

{iii) Fizgure ol merit (iv) FAN-OUT

Ans. (i) Speed of Operation : The speed of a digial circuit is specified in terms of the propagation delay
time. The input and ou.put waveforms of a logic gate are shown as |

[uput ) ; \\

Chutput ;

50%

Input output voltage waveforms to define propagation delay limes.

The delay times are measured between the 30 percent voltage levels of input and output waveforms,

There are two delay time | tpy . when the output goes from HIGH siate to the LOW state and tppy,
corresponding to the outpul making a transition [rom LOW state to the HIGH state,

The propagation delay time of the logic gate 1s taken as the average of these 2 delay times,

(iiy Power Dissipation : This is the amowmy of power dissipated in an [C. Tt is determined by the current,
Ii:c- that 1t draws from the Vi-c supply, itis given by Ve = [ee

¢ 18 the average value of [o(( and I~ (1), This power is specified in milliwatts.

(iii) Figure of Merit : [t is defined as the product of speed and power. The speed is specified in terms of
propagation delay time expressed in nano-seconds.

Figure of Merit = Propagation delay time (ns) * power (inw)

It is specified in pico-joules (ns * mw = pl).

A low value of speed power product is destraile.

Ina digital circuit, It is dasired to have high speed, i.e., low propagation delay, then there is a correspond-
ing increase in the power dissipation and vice-versa.

(iv) FAN-OQUT : This is the number of similar gates which can be driven by a gate. High fan-ou. is
advantageous because it reduces the need for additional drivers to drive more gates.

Q. 7. (a) Convert an 5-R flip-flop to J-K flip-flop.

Amns, The uncertainty in the start of an S-R flip-flop when 5, = R = | (Fourth row ofthe truth table) can

be eliminated of converting it into JK flip-flop,
The datas irputs are ] and K which are ANDED with @ and Q respectively, to obtain S and R inputs, i.e..

$=1.0
R=EK.Q.
A LK. flip-flop is obtained as .
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él‘r

CK © | FF
K B-KQ o a
lirl;'r

Data Input Output Input to SRFF Output Q_,
Ay Ky Qu ﬁn Su R, Q i+l
0 0 0 ! 0 0 ' u]{),
1] 0 1 0 ] 0 I
| ] 0 ] I 0 | :I |
| 1l I ] 1] 0 I
0 I 0 | 0 0 D][I
0 I l 1 0 ] L1}
[ | 0 I ! 0 JQ“
| I i 1] 0 i ¥
Truth tavle of 1K F-F.

Inputs Ouiputs

gy K, Qust

o 0 Qn

| 1] |

1] | 0

1 | 0y

(). 7. (b) Design a 3 bit binary DOWN counter.
Ans. The number of flip-fiops required is 3. Let the flip-flops FFy, FF| and FF, are taken.

Flip-Flop Inputs Outpuis
FF) 1. Ky Q

Ik, J: M KI Q‘z
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Counter state x Flip-flop inputs
FFg FFy FF,
Q: Q@ Q| Ny Ko | & K, Ja K,
1] 0 i 1 x 0 0 .
0 o . i " i 1 " 0 w
(1] | 0 | % L 0 Q =
0 | | » | b | | X
] Ll 0 | ” ] * " 0
i L] i * 1 | ¥ ® 0
1 F 0 I " ® ﬂ w u
I 1 | " | ¥ ! “ |
K-maps -
H ] a
Q=) 20
N pg 01 11 10 B} 0 o1 il i
1l ! ! i ] {#] P o ¥ ! ¥
i - v - e 1 1 i i I i
LR |
"i"] = K'ﬁ— i
(AT oy
Uﬁr\_n!m il 1 10 QN 9 0 1 L
|
n' 6 * x ] 1 1 n | o [ v
I e i e I
i i - = i g <‘-‘f ; L\D
B I“_.--" sl ——
gy =l Kj =
Q24 LA
DN 00 01 1 10 o) 01 1 10
|
] ] 0 ® ® 0 ® %« 9 0 i
I 0 @ % 1 % » | i
-]
.l':'_l =g 0y "':2 Ly

Coensider one columi of the counter state at a time and spart from the firs! row,
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Thice resulis are,

lp=l
K“ = '
1 =Qy :
Iy =0y
Ki=Qq
Ka =Q,0Q,
(). 8. Write short notes on any two ;
{a) Priority Encoders (b) Johnson Counters ’
{r) Shili Registers {(d) TTL Logic Family
Ans. (a) Priority Encoders -

(i xRecimial o BCTY Encoder

(i Octal o Binary ncoder

(i) Pecimal to Rinary CD Encoder : One of the most commonly used input-device for a digital system is
asel ol i switches, one Tor cach numeral between 0 and 9.

Fhese switches genzeate | or O logic levels in responze to turning them OFF or UN. When a paricular
numper is 1 be Fed te the digival circuit in BCT code, the switch corresponding 1o that number is pressed,

2 O—] =0 A'1
3 ]
O O
| R )
Frecinmd 2 8]
g ey
Il < S Outputs
fy O——— =——00
70—
W —— ——0p |

(MSB)

Bloek diveeanm of 74137 decima 1o BCD prioeite encoder.
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Truth Table of 74147
Active low decimal inputs Active low BCD outputs
I 2 3 1 5 f 7 ] 9 o C B A
| | I I 1 1 1 i I ] l 1 1
0 | | I | | 1 | | | | 1 0
i | | 1 1 1 i | i | 0 |
] I 1 l | | i | | 0 0
i { 1 | | | | 0 | [
£ ¢ o« ) | | | | | 0 | 0
5 d " “ x o 1 1 1 | 1] 0 1
. . » " x 0 T | 0 0 U
% . < * % % = 0 | 0 ! | 1
% . = x x . * ] 0 1 | 0

(i) Oxtal to Binary Encoder : The octai cede 15 often used at the input of digital circuits that reguire
manual entering of long binary words. Priority encoder 741481 bas been designed to achieve this operativn,

{j O——— —Q .dL

1 —_— :
_ Hirary outpurs
2 D e — (active iow)

3 D..-—u-—.—-.

e —0

c FERET]

{] G—l——

T O ;

"

I Carry cutpuis
Fnable - {active-iow
input —0 EO
(active low)

Black dicgram of 74148 uctai io Sinary priority encoder
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i ¥ iy 3
1

0 i [ |
v 0 r
0 x ]
] 5 w
0 ®
i : ; x
M . : =

0 ! ! |

-
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Truth table of 74148
(¥ ) C
x =
| 1 [
| I |
| | |
I ] !
1 | 1
0 | I
x ] I
: = 0
| | I

B
I
1
|
1
|
0
0
0
0
!

Outputs
A s
I I
I |
| 0
0 |
] 0
1 1
| 0
0 |
0 0
| |

—nnctbﬂat‘.‘:‘e:—a

— e s e s s mw e mes

=]

{h) Johnson Counter : In a shift register, if Q; is connected 1o the serial input, the resulting circuit is

referred 1o as twisted ring, Johnson or Moebius counter.

. If the clock pulses are applied after clearing the flip-flops, syuare waveform is obtained at Q@ outputs.
Similar t ring counter sequence. the Johnson sequence is also useful for control state counters. It is also

* uselul for the generation of multiphase clock.

Ihe Johnson counter is a divide by 2N counter. For decoding the count, two input AND gates are

required,
Ouiput Waveform :

7

T

_

E')a__.__{

-

Qi

Qg
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Jobmson Counder (4 Bit) :

i
T 1
oy
POy .n.."_n‘
00
Og

D,

)

ey
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(c) Shift Registers @ A shift register (5 hit) uses 5 master slave SR {or JK) flip-flops.

Anarey of flip-fops is requined to store binary information, the number of Rip-flops required being equal
tas Ate number of bits in the bingry word {one FF for cach bith and is referred 1o as a register,

I ditta can be entered in serial (onz bit at 2 time) or in paraliel form (all the bits simuliancously) and can
b perewed i the serial or parailel foem, L

3t in serial fonm is also referred to as temporat code and in parallel form as spacing code.

Resisters are classified depending upun the way in whicli data are entered and reirieved.

Fhere are | possible modes of operations

o) Sl serial vl (31500

i) Seral i parallel out (STPO)

gt Parallel in, Serial out (P150)

(v Parsllel in, Parallel out (PFIPCH

Registers m which data are entered orfand iaken odt in serial form are referred to as shift registers since
tits are shified in the FFs with the occurrence of clock pulses either in the right direction (right shift register) or
i et ddivection tleft shift register),

In the bi-directional shift register, data can be shifted from left to right as well as in the rerverse direction,
s the made control,

Foresample, IC-74295A is a bidirectional shift register,

Ihere are applications in which shifting data 1o the right and’or to the lefl is required. For example, a
ey number can be divided by two by shitung none stage to the night, '

i this process, the least significant bit is lost cousing an error of 0.5 if the no. is odd.

{4) TTL Logic Family : Because of the speed limitations. TTL has become outdated and is completely
replived by another logic Tamily referred to as transistor transistor logic (TTL). The main cause for the speed
fmation in 1311 s the slow process of retrieval of stored base charge of the output transistor.

For example. in the DTL gate, when T goes from saturation to cut off, the diodes Dy and D, are non-
conducting & hence the base charge must leak offthrough the resistor R, which is a relatively slow mecha-

LRI B

e operation of TTL gate is similar to the operation of DTL gate, as far as the steady state operation is
concerned, as is evident.

For the operation discussed. we assume that the local gates are now present and the voltages for logic 0
and Lare Vi o gqpogoy and Vi = 5V respectively,
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O Ve 5V

=70 _ JL&

|

!

i

T_:l |
seafin, Q
Cp 0

P TR
AN Load gates

A three input TTL NAND gare driving N similar gates
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