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Number Systems
and Binary Codes

@‘ Multiple Choice Questions

Q.1 What are the values respectively, of R, and R,
in the expression (235) 5 = (565),, = (1065),?
(a) 8,16 (b) 16,8 «
(c) 6,16 (d) 12,8

—

[ESE-2004(EE)]

(@) 4 (b) 11
(c) None of these (d) Notpossible

Q.7 Which of the following represents ‘E3,4"?

@ (1CE)yg+(A2),4
(b) (18C)16-(DE)s
(©) (2BC)ig—(1DE),q
(@ (

) (200),s—(11D), . [ESE-2002]

Q.8 Which of the following subtraction operations
resultin F,g?
1. (BA)g—(AB)yg
2. (BC)g—(CB)yg
3. (CB)g—(BC)yg
Select the correct answer using the code given
below:

(@ Onlytand2 (b) Only1and3

®
g
2
m“
m
5
g
5
£
>
=
X
2
L
g
&
2
Q.3 Convert the octal number 127543 into the w (c) Only2and3 (d) 1,2and 3
hexadecimal form. z [ESE-2006]
(a) AFB3e (b) AF53 B81Q9 The binary equivalent of hexadecimal number
(c) AFD3 (d) BCD3 E 4F2D.
g (a) 0101111100101100
Q.4 If (11x1y)g = (12C9),,4 then the values x and y 3 (o) 01001111 00101100
are m (c) 010011100010 1101 X
(@) 3and 1. (b) 5and 7 3 (d) 010011110010 1101 [ESE-2002]
3
(c) 7and5 (d) 1and5 (ESE-2012] m Q.10 (FE35),,XOR(CB15),4is equal to
) (@) (3320),¢ (b) (FF35)4
Qb5 If Am.wvcmwm. 4+ (1.2)p066 4 = Wpase 4 What is the M (c) (FF50),q (d) (3520),4
value of y? s [ESE-2000]
(@ 101 - (b) 10.01 3
(© 102 (d) 1.02 g | Q.11 F's complement of (2BFD), ., is
. . 5
e (c) D402 (d) C403 [ESE-2001]
Q.6 How many 1's are present in the binary |3
representation of m .12 The 2's complement representation of —17 is
(4 x 4096) + (9 x 256) + (7 x 16) + 5? 2 () 101110 oy 1011119~
(@) 8 (b) 9 m (c) 111110 (d) 110001
(©) 10 (d) 11 [ESE-2004] | § [GATE-2001]
.. © Copyright adl E www.madeeasypublications.org
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Q.13 The 2's complement representation (-539),, in
hexadecimal is
(@) ABE
(c) DES

(b) DBC

(d) 9E7  [GATE-2001]

Q.14 In signed magnitude representation, the binary
equivalent of 22.5625 is (the bit before comma
represents the sign)
(@ 0,10110.1011
(c) 1,10101.1001

~

(b) 0,10110.1001
(d) 1,10110.1001
[ESE-2002]

@ 11001, 1001 and 111001 correspond to the 2's
complement representation of which one of the
following sets of number?

A v 25, 9 and 57 respectively
). -6, —6 and -6 respectively
e A\ -7, -7 and -7 respectively
(d) —25,-9 and -57 respectively
. [GATE-2004]

6:6 range of signed decimal numbers that can be

represented by 6-bit 1's complement number is

(@ -31to+31 . (b) -63to0 + 63

(c) -64to + 63 (d) -32to + 31
[GATE-2004]

Q.17 Which of the following statement is Incorrect
for the range of n bits binary numbers
(@) Range of unsigned numbers is 0 to (27~ 1)
(b) Range of signed magnitude number is
—(@2"-1-1)to (2n-1-1)
r\h&\ﬂm:@m of signed 1's compliment numbers
is (<271 + 1) to (27-1)
(d) Range of signed 2's compliment numbers
is (-27-1yto (271 -1)

Q.18 Anumber in 4-bit 2's complement representation
is X3 X, X4 X, This number when stored using
8-bits will be
(a) 0000 X5 X, X, X,

(b) 1111 X5 X, X, X,
81X 5 X5 X5 Xg X5 X, X X,

(d) 1 X5 X5 Xg Xg X, X, X [GATE-1999]

Q.19 Two 4-bit 2's complement numbers 1011 and
0110 are added. The result expressed in 4-bit
2's complement notation is

‘uojssiwiad uelllim 8y) Inouyim wioy Aue Ul Pas)|in Jo peonpoides aq Aew Yooq siy} jo Led ON lyjeg meN ‘suoclieolgnd ASY3 JAVIN 03 Jenew jo8lqns jyblukdon @
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a) 000

v

c) 1101
d) cannot be expressed in 4-bit 2's
complement

[GATE-IN:2003]

Q.20 Which of the following is an invalid state in
8-4-2-1 Binary Ooamq Umo_Bm_ counter
(@ 1000 1001

(©) 0011 100
,\, [GATE-2014]

Q.21 The BCD code for a decimal number (874),,is
.2 (100001110100)g,,
(b) (010001111000)g.,
(c) (100001000111)g,
(d) (011110000100)g.,
[ESE-2012]

Q.22 A decimal number 6 is written in excess-3 code
as

(@ 0110
(c) 1101

(b) 0011
(d) 1001 ¢

Q.23 Which of the following weighted code will give
9's complement by changing (complementing)
each individual bit?

(a) Excess-3 (b) 5421

(c) 2421\ (d) Both(a)and(c)
Q.24 What s the Gray code word for the binary binary

1010117

(@ 101011 (b) 110101

(¢) 011111 (d) 111110

i [ESE-2006]
80 Numerical Data Type

x Questions

.25) The minimum decimal equivalent of the number

11C.0is
[ESE-2000]
Q.26 The decimal equivalent of hexadecimal number
of 2A0F is

[ESE-2002(EE)]

x
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Q.27 The decimal equivalent of binary number
10110.11 is

Q.28 In a particular number system having base B.
(W41)g =5,4. The value of ‘B'is :

Q.29 (-64),+ (80),5=(?);,

[ESE-2007]
Q.30 Given (1 35)asex + (1 44) ccex = = (323), 260 ¢
The value of base x is
[ESE-2005]

@ 2's complement representation of a 16-bit
number (one sign bit and 15 magnitude bits) is
FFFF. Its magnitude in decimal representation

is b\
[GATE-1993]

Q.32 A number is expressed in binary two's
complement as 10011. Its decimal equivalent
value is

[ESE-2002]

Q.33 (X)gis expressed in gray code as (111 10),. The
value of X is . &4

Q.34 Consider a system which has two eight bitinputs
D, = 01610101, D, = 00000000, the system
produces eight bit output that is bitwise XOR of
the inputs. The eight bit output of the system is
input to the Gray Code Converter, the decimal
equivalent of the output from Gray Code
Converteris ____. '

Q.35 The 16-bit 2's complement representation of an
integer is 1111 1111 1111 0101; its decimal
representationis ____. W

. [GATE-2016]

Try Yourself

T1. Find the value of x.
(135), + (144)y = (214), .,

[Ans: x = 7]

T2. Consider the addition of numbers with different
bases

"uorssilwied uanlim ayl INOULIM W0y AUB Ul Pas|InN Jo peonpoides aq ABW 400q iy} j0 Lied ON ‘[U[6Q MeN ‘SuolEDIANd ASYI JAVIN 03 J83ew 108[qng :jybliAdon o)

T3.

T4.

T5.

T6.

T7.
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CO.\ + C\vm + 2\53 + ANvm = A\Qw
IfX=236, Y=67, W=98and K = 241 then find
the value of Z

[Ans: 34]

For radix r, decimal value of (110),is 4rthen ris
and decimal value of (010), is

If(10), x (10), = (100),; (100), x (100), = (10000),
then x can take value:

(a) 2 (b) 5

() 10 (d) All of these °

Consider the equation (123) = oﬂmw with x and
y as unknown. The number of possible solutions
is

[GATE-2014, Ans: (3)]

If 73, (in base-x number system) is equal to 54,

(in base-y number system), the possible values
of xandy are
(a) 8,16
(c) 9,13

(o) 10,12
(d) 8,11
[GATE-2004, Ans: (d)]

Consider the following multiplication:
(10w12), x(15),4 = (y01011001),
Which one of the following gives appropriate
values of w, y and z?
@ w=0,y=0,z=1
b) w=0,y=1,2z=1
() w=1,y=1,2z=1
(d w=1,y=1,z=0
[ESE-2004(EE)]

Identify the correct statement with respect to
following circuit? Numbers are represented in
signed magnitude format.

cccc

(YL Y]

4 bit parallet Atider

b

z (4 bit o/p)

r—--'<

@

E)

R
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(@) Itoutputsx + y (b) It outputs yY-x

e Digital Electronics

MRDE EASY

Publication

System H
(c) Iltoutputs x + 1 (d) It outpus y +1 ) Iy —] || 0,
(@]
T9. Anequivalent 2's complement representation of m w | System|™ System ™ System — O Output
the 2's complement number 1101 is g L 150 ¢ B S N Mm
(a) 110100 ‘(b) 001101 w : s
(c) 110111 (d) 111101 m If the applied input (I3 1,1, I,) is 1010, then what
[GATE-1998, Ans: (d)] w is the output (O, 0,0, O,).
T10. Twos complement format of + 127 is w [Ans: 1101] _
(a) 01111111 (b) 10000000 W T14. The circuit shown in the figure converts _.
(c) 01101101 (d) 10010010 = INPUTS _
) m MSB TN
[Ans: (a)] | 3 A Y S
T1). The number of 1's in 8-bits representation of g " m
—127 in 2's complement form is m and that in m m m
1's complement form is n. What is the value of m _" m
m/ P @ ; NM &) o] ;
f z " ;
S [ESE-2005] | £ ! m
@ Th f : N 1 I
e range of integers that can b S YT L T
by an %c: 2's ono:”m _mw:MM::cm:”MU”mmoﬂﬁma oN ves P —
oy P er sysiem 2 OUTPUTS
1S . 3 (a) BCDto binary code
(@) -2""to (27-1-1) 5 (b) Binary to excess - 3 code
(b) ~(2-"-1) to (271~ 1) m (c) Excess - 3 to Gray code
(c) H27" + 1) to 2n-1 2 (d) Grayto Binary code r
Q — N:.; n-1 _ 3 . ,
@7+ to (2 R m T15. The circuit shown below converts. (here & is XOR)
[ISRO-2009, Ans: (a)] o
8 I, I I, Iy
T13. Consider a System S as shown in the figure |8 ‘ .
below 8 +
[=8
System S g
No <o m' .
I, 1's 25 Y, @
I, compliment compliment Y, m g L i
I Y, |a| 0 0, 0, 0 ]
g va Binary to gray
System S mmzﬂogm. 1's compliment of the input .M. (b) Binary to Excess 3 _
andthen 2's ooB.U__Bm.B to U.Sacmm output. w (c) Excess 3to gray
A new System His designed in which 3 System z (d) Gray to binary
Sare cascaded. 2
= | T16. Write gray code for binary numbers from 0000
g to1111.
3
3
2 IIII.
www.madeeasypublications.org MRADE ERSY T ”
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Boolean Algebra, Logic Gates

and K-Maps

T ) aetd
(&= e
PC.# T = ——
_ m Q.5 TheBoolean expression
« Multiple Choice Questions | | ABCD + ABCD + ABCD + ABCD
P . <
e is equivalent to
2 a A - b) AC
Q.1 The Uﬂmwma.m:om order while solving Boolean m Mow ABC M Qw 1 [ESE-2008]
expression is 3
(@ ()< OR<AND < NOT w Q.6 If x and y are Boolean variables, which one of
(b) ()>NOT > AND > OR z the following is the equivalent of x ® y @ xy ?
[w] —
(c) () <NOT < AND < OR 2 @ x+y (b) x+y
(d) () <AND > NOT > OR m (¢ 0 (d) 1
3 ESE-2004(EE
Q.2 What logic gate is represented by the circuit g8 H (EE)]
shown below? 2|Q.7 The Boolean expression YZ+XY+XZ is
=z
S m logically equivalent to
= @ vz+X
z 2 o= o= ——
3 Bulb s (b) XYZ+XVZ+XYZ+XVZ
u —— —
o L 2 € XYZ+XYZ
(@) AND (b) NAND m (d) XY+ YZ+ XZ -
() NOR (d) EQUIVALENCE w Q.8 The total number of Boolean functions that can
Q.3 The expression A+ AB is represented b g be constructed for n Boolean variables is
. P P Yo @ n (b) 2°
m (c) @7 (d) 22"
@ | (a0s) | & | (40e) 8 [DRDO-2009]
. m Q.9 With 4 Boolean variables, how many Boolean
5 expressions can be formed?
@)@ o Q| B & hifpel
: 3 (c) 1024 (1K) (d) 64K (64 x 1024)
Q.4 IfX=1inthelogic equation g [ESE-2002]
T\ +Z{Y +(Z+ kﬂvﬁfw +Z(X +Y)}=1then M Q.10 Consider the statement below:
_ W 1. If the output waveformi from an OR gate is
(@ Y=2 b) Y=z m the same as the waveform at one of its
() Z=0 (d) Z2=1 2 inputs, the other input is being held
[GATE-2009] | 3 permanently LOW.
_....@ Copyright MARDE ERSY E<<<s3mammmm<ncc_mnmzo:m.oa,
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2. Ifthe output waveform from an OR gate is
always HIGH, one of its input is being held
permanently HIGH.

The statement, which is always true, is

(@ Bothiand2 (b) Only 1

(c) Only?2 (d) None of these

Q.11 If the output of a logic gate is ‘1" when all its
inputs are at logic ‘0’, the gate is either
(@ ANAND or ANOR
(b) An AND or an EX-NOR
() AnORoran NAND

(d) AnEX-OR oran EX-NOR [ESE-2014]

Q.12 Which one of the following statements is
correct?
For a 4-input NOR gate, when only two inputs
are to be used, the best option for the unused
inputs is to
(@) connectthem tothe ground
(b) connectthemto V.,
(c) keepthem open
(d) connectthem to the used inputs

[ESE-2004(EE)]

Q.13 How is inversion achieved using EX-OR gate?
(@) Giving input signal to the two input lines of
the gate tied together.
(b) Giving input to one input line and logic zero
to the other line.
(c) Giving input to one input line and logic one
to the other line.
(d) Inversion cannot be achieved using EX-OR
gate.
[ESE-2002]

Q.14 Consider:

Y=AGADADADADADADAD Athe Y
is equivalent to:
(@ 10RE

(c) 1TNORB

(b) AEXORO
(d) AAND A

Q.15 The function
f=(ABC + ABC + ABC + ABC)® A can be

written as:
(@ BeC b) A B A
() A (d) None of these

‘uoissiwiad uallim eyl Inoynm wioy Aue Uy pas||iin Jo peonpoidal eq Aew %00q Sy} o Led ON ‘1yjeg MeN ‘Suoliealand ASYI JAVIN 01 Jelew 199(qng :1yBukdos (o)

Q.16 [(A+AB)A+AB)|+[(CD+CD)+(C®D)]=

(@) B (b) A
© 0 (d) 1

Q.17 Statement (I): XOR gate is not a universal gate.
Statement (ll): it is not possible to realize any
Boolean function using XOR gates only.

(a) Both Statement (I) and Statement (l1) are
individually true and Statement (ll} is the
correct explanation of Statement ().

(b) Both Statement (l) and Statement (Il) are
individually true but Statement (Il) is not the
correct explanation of Statement ().

(c) Statement (1) is true but Statement (Il) is
false.

(d) Statement (1) is false but Statement (Il) is
true.

[ESE-2012]

Q.18 All the logic gates in the circuit shown below
have finite propagation delay. The circuit can
be used as a clock generator, if

/\
v

X (b) X=1
X X=Y
[GATE-IN:2006]

Q.19 The logic circuit of figure is a

[
©o
b
Loy
&

A
B

(a) Half adder
(c) Equality detector

(b) XOR
(d) NAND
[GATE-2003]

Q.20 If avariable is having Ex-OR operation itself ‘n’
number of times, then the result is
(a) Complement of variable if ‘n’ is even.
(b) Uncomplement of variable if 'n’ is even.
(c) Complement of the variable if ‘n’ is odd.
(d) Uncomplement of the variable if ‘n' is odd.

“www.madeeasypublications.org
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An odd function involving three Boolean

variables is
@ z(1,3,57) (b) £(0,2,4,6)
©x(1,2,4,7) (d) £(0,3,5,6)

[DRDO-2009]

Q.22 Black box inverts the phase of input V when
control‘A'is 1 and lets it pass through uninverted
when control ‘A’ is 0 then circuit is

R
Control A ——»

(@) XNOR gate
(c) NAND gate

Black Box |—— Output

(b) XOR gate
(d) NORgate

Q.23 For the logic circuit shown in figure below, the
output Y’ is equal to

thYmV<
(b) AB+BC
(d) All of these

©

>w+mo+ +C
8v>+m+o

Q.24 What is the boolean expression for the output f
of the combinational logic circuit of NOR gates

given below?

P

Q

Q

R

P

R

Q

R
@ Q+R ) P+Q
(© P+R (d) P+Q+R

[GATE-2010]

Q.25 In the circuit shown in the figure, if C= 0, the
expression for Yis

-uoissiwiad uallIm By JNOYLM Wioj AU U] pesljiin Jo peonpoldss 8q Aew o0q Siu} jo 1ed ON "1yj3d MaN ‘suolieallqnd ASY3 JAVYW 01 J181ew joa[gns :ybuAdop @
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c Vo
A
B
Y
A
B
(@ Y=AB+AB () Y=A+B
(c) Y=A+B (dy Y=AB

[GATE-2014]

Q.26 Identify the logic function performed by the
circuit shown

X0

fxy)

Yo
(@) Exclusive OR (b) Exclusive NOR
() NAND (d) NOR

[GATE-1993]

Q.27 Consider thefollowing circuit composed of XOR
gates and non-inverting buffers.
DD
8 =2ns 8,=4ns
The non-inverting buffers have delays d, =2 ns
and d,=4nsas m:oSz/_z the figure. Both XOR
gates and all wires have zero delay. Assume
that all gate inputs, outputs and wires are stable
at logic level 0 at time 0. If the following
waveform is applied at input A, how many
transition(s) (change of logic levels) occur(s) at
B during the interval from O to 10 ns

Logic 4

A

—— Logic 0
o._o::m

=
3
@
(=]
-
N T+
w +
&
o +
o +
-~ +

b)

8
2
d) 4

—~

[GATE-2003]

éw e gates G, m:a.m,,m in the figure have

bropagation delays of 10 nsec and 20 nsec
respectively. If the input V, makes an abrupt

© Copyright
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change from logic 0to 1 attime £ = t,, then the
output waveform V; is

(t, =4,+10ns, = {, + 20 ns, t; = {, + 30 ns)

QN
1- <°
0 ._| S

-

(d) o
[GATE-2002]

Q.29 The switching expression corresponding to
f(A, B, C D)=%(1,4,59, 11,12)is
(@) BCD + ACD+ ABD
(b) ABC' + ACD + BCD
(c) ACD + A’BC + ACD
(d) ABD + ACD + BCD

[ISRO-2009]
Q.30 The Boolean expression AC + BC is equivalent
to
(@ AC+BC+AC
(b) BC+AC+BC+ACB
(© AC+BC+BC+ABC
(d) ABC+ABC+ABC+ ABC

[GATE-EC:2004]

Q.31 What is the minimized logic expression
corresponding to the given Karnaugh Map?

yz
wx\_ 00 01 11 10

00 1
ot 1| 1] 1
11 11 ]
10 1

‘uo|ss|wiad UallIMm @yl INoylIm wioy Aue Ul pes|in 10 peonpoidal aq Aew 3o0q sjy} o 1ied oN “1Yyjag maN ‘SUONED(gNd ASYI JAVIN 01 193w 109[gng :jybuidon @

Wx¥ +Wyz + Wyz + wxy

Wxy + WyzZ + Wy Z + wxy
RN+<$\N+<_\R<+S§V\+<5\N

@ =x
(b)
()
@

[ESE-2005]

Q.32 Thefunction f(A, B, C, Dy = (5, 7,9, 11, 13, 15)
is independent of variable(s)
(@ B (b) C
(c) Aand C (d D
[DRDO-2009]

Q.33 Consider the following boolean function of four
variables
flw, x, y, 2) =
function is
(@) independent of one variable
(b) independent of two variables
(c) independent of three variables
(d) dependenton all the variables

[ISRO-2009]

PQ+ QR’+PR'is

2(1, 3, 4, 6,9, 11, 12, 14), The

Q.34 Themintermoff(P, Q, R) =

@ my+m, +mg+m,

(b) my+my+my+ mg

€ my+my+mg+m,

(d) my+ my+m, +m
[GATE-2010]
Q.35 The Boolean functiens can be expressed in
canonical SOP (sum of products) and POS
(product of sums) form. For the functions,

Y = A+ BC, which are such two forms

(@ Y=X(1,26,7)and Y=TI1(0, 2, 4)

(b) Y=2(1,4,56,7)and Y=T1(0, 2, 3)

(c) Y=X(1,256,7)and Y=TI(0, 1, 3)

(d Y=2(1,2,4,56,7)and Y=I1(0, 2, 3, 4)

[GATE-2008]

Q.36 The SOP (sum of products) form of a Boolean

functionis X(0, 1, 3, 7, 11), where inputs are A,

B, C, D(Ais MSB, and Dis LSB). The equivalent
minimized expression of the function is

@ (B+C)(A+C)(A+B)({C+D)

www.madeeasypublications.org
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(o) B+C)(A+C)(A+C)({C+D)
) B+C)(A+C)(A+C)(C+D)
() B+C)(A+B)(A+B)({C+D)

[GATE-2014]

Q.37 What is the minimum number of NAND gates

required to implement A+AB+BC(A+C)?
(8 0 (b) 2
© 4 (d) 6

[GATE-2004]

Linked Answer Questions (38 and 39):
The following Karnaugh map represents a function F.

m<Noo 01 11 10

+
o|1|1]1]o0

11010 1]0

Q.38 A minimized form of the function F
(@) F=XY+YZ () F=X.Y

X-Y+YZ
© F=XY+YZ () F=XY+YZ

[GATE-2010]

Q.39 Which of the following circuits is a realization of
the above function F?

[GATE-2010]

Q.40 The minterms for AB + ACD are
(a) ABCD+ ABCD+ABCD+ABCD+ABCD
(b) ABCD+ ABCD + ABCD + ABCD + ABCD
() ABCD+ ABCD+ABCD +ABCD + ABCD
(d) ABCD+ABCD+ABCD +ABCD + ABCD

[ESE-2013]
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\
"m@q:m minimized function f obtained from the

K-map given below is

BC A BC A
DE DE Y
1 1 |1 1

_A _,_ 1

CE’ + ABCE + BCDE

BC'E + ABCE + ABCD'E + BCE

C'E’ + ABCD + BCDE

B'CE + NBCE + ABCDE + BCE
[DRDO-2008]

(@)
(0)
()
(d)

Q.42 Which are the essential prime implicants of the
following Boolean function?

fla, b,c)=4dc+ ac’ + bc
(@ & candac (b) &cand b c
(c) & only (d) & and bc’

[GATE-2004]

Q.43 Consider the Boolean function,

Fw,x,y,Z)=wy +xy +WxyZ+WXy +xZ+Xy Z.
Which one of the following is the complete set

of essential prime implicants?

(@ w,y,x2,¥2Z (b) w,y xz
() yxvyz (d) v, x2,xZ
Q.44 The output of the combinational circuit given
below is
>\_|J
i/
B— C MU y
@ A+B+€ (b) AB+ O)
() B(C+A) (d) XA+ B)

[GATE-2016]

Q.45 The minimum number of 2-input NAND gates
required to implement & 2-input XOR gate is
(@) 4 (b) 5
(c) 6 (@ 7

[GATE-2016]

e —
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Q.46 Following is the K-map of a Boolean function of
five variables P, Q, R, S and X. The minimum
sum-of-product (SOP) expression for the function

is

P P

Q 00 01 11 10 08 01 11 10
RS RS

00 0 0 0 O 00 O FL\. 0

o1 1\ © of 01 0 0 0 O

1 0 0 1 0 0 0 O

10 0 0 0 O 10 © _A A_ 0

X=0 =1

(@) PQSX+PQSX+QRSX+QRSX

(b) asx+asx B

(c) GSx+QSX —®

(d) QS+QS

[GATE-2016]

Q.47 The chairman requested the aggrieved

shareholders to him.

(a) bare with (b) bore with

(c) bearwith (d) bare
[GATE-2016]

O.Awm:m Boolean expression (a + b + ¢ + d) + (b + &)

simplifies is
(a) 1 (b) a-b
() a b (d o

[GATE-2016]
Q.49 Consider the Boolean operator # with the
following properties:
x#0=x,x#1=Xx#x=0and x#x=1.
Then x # y is equivalent to
(@) xy+xy (b) Xy +Xy
() xy+xy (d) xy+xy
[GATE-2016]

Q.50 In the digital circuit given below, Fis:
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(@ XY+YzZ (b) XY+YZ
© XV+YZ (d) XZ+Y
[GATE-2016]
80 Numerical Data Type
—— Questions

Q.51 Consider the logical functions given below.
f(A B, C)=X(2, 3, 4)
(A B C)=x(0,1,3,6,7)

f

f,
If fis logic zero, then maximum number of
possible minterms in function £, are

Q.52 For the ring oscillator shown in the figure, the
propagation delay of each inverter is 100 pico
sec. What is the fundamental frequency (in GHz)
of the oscillator output?

Yo

Q.53 The average propagation delay of each NOR
gate shown below is 10 ns. The frequency of
MHz.

the output signal V; is

L

Q.54 The minimum number of NAND gates required
to implement a 2-input EXCLUSIVE-OR function
without using any other logic gate is .

[GATE-2004]

Q.55 Minimum number of 2 input NAND gates

required to implement the logic function
F=A+B+C+ Dare

Q.56 The minimum number of 2 input NAND gates
required to realize the Boolean function

A, B, C)= ABC.

Q.57 Consider the function:
f= ABC +BCD)+BD(A +C) + ABC
d= Nmahlu + WDV +ACD

“www.madeeasypublications.org
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Where ‘' represents Boolean function and ‘d"
represents don't care condition.

Then simplified Boolean expression 'f' is
reduced to literals.

Q.58 The number of prime-implicants for the given
function A, B, C)=2Xm(0,2,5,6,7)Is .

Q.59 The number of essential prime-implicants in the
given function f(w, x, ¥, 2 =¥m(0,2,6,7,8,9,
13, 18)is .

Try Yourself

T1.
f(x.y.2)

If £,(x, ¥, 2) =Zm (0, 1,3, 5),
fy(x, y, 2) = ¥m (4, 5) and
fix,y,2)=2m(1, 4,5)
then £, (x, y, 2) is
(@ Em(1,4,5)
(b) IM(1,4,5)
(c) Em(1,4,5)+d(2,6,7)
(d) TIM(1, 4,5)-d(2,6,7)
[Ans: (c)]

T2. Determine the function f,if f =wxz+yZ+xZ

and the overall transmission function of the given
logic circuitisto be iw, x, y, 2) = Xm(1, 3,5, 6,
9,12,13)

f(w,x.y,z)

fy Po—

f,==m(0,2,4,7,8,10, 11, 14, 15)
f,=¥m(6,9, 12)
f,=¥m(0,2,4,7,8,10,11,14,15) +(6,9,12)
\m

(@)
(b)
(©
(d) ¥m (6,9, 12) + d0, 2, 4,7, 8,10, 11,
14, 15)

[Ans: (c)]
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T3. Ininputto digital circuit consisting of a cascade
of 20 EXOR gates is ‘X' then output ‘'Y" is:

e

(b) 1
(d) X

X—¢ 3

[Ans: (b)]

T4. Define the connective * for the Boolean variables
XandYasX*Y =XY + XY.LetZ=X=*Y.
Consider the following expressions P, Q and R.

P:X=Y=*Z
Q:Y=X=*Z
R:X*Y#*Z=1
Which of the following is TRUE?
~8) Only P and Q are valid
(b) Only Q and R are valid
(c) Only P and R are valid
(d) All P, Q, R are valid.
[GATE-2007, Ans: (d)]

T5. Which one of the following figures represents
the coincidence logic?

@ ° F @

o >

[ESE-2000]
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T6.

T7.

T8.

T9.

it L T T T

Electrical Engineering e Digital Electronics

If the waveforms A, B, Cshown in figure below
are applied to the Ex-NOR gates. Find the
frequency of output.

)
B N

St
IT
I
I
|
I |
[
[
l
|
I

1ps
[Ans: 125 kHz]

Minimized expression for Yis

A \m
I N— —_ —
s C
] /.
4 B
A
C
B
Y
(@) A+B+C (b) A+ BC
) A+BC (d A+B+C

A switching circuit is given below. Based on
this circuit find the Boolean expression for the
bulb.

B E
°||\
A __
cC D G
Input \ H F
Bulb

o

A Boolean function f of two variables x and yis
defined as follows:

f0,0)=f0,1)=f1,1)=1,£1,0)=0

T10

T12
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T11.

T13.

R

Assuming complements of x and y are not
available, a minimum cost solution for realizing
fusing only 2-input NOR gates and 2-input OR
gates (each having unit cost) would have a total
cost of

(@ 1 unit
() 3unit

(b) 4 unit

(d) 2unit [GATE-2004]

A T gate is having the output T(A, B) = AB.
Which of the following is/are have about T gate.
(@) {7}is functionally complete
(b) {T, 1}isfunctionally complete
(c) {T, 0}is functionally complete
(d) bothaandb

[Ans: (b)]

The simplification of Boolean expressions.
a+ab+abc+.. is

(@) a+b+C+...
€ a+b+C+..

(b) a+b+C+..
(d a+b+c+ ..
[Ans: (d)]

The following labelled 1, 2, 3 and 4 in the network
shown in the figure is redundant

[ESE-1999]

For the box shown the output D is true if and
only if a majority of the inputs are true.

A —»
Input B — — D output

C—»

The Boolean function for the output is

() D=ABC + ABC + ABC

(b) D=ABC + ABC + ABC + ABC

(c) D=ABC+AB+AC+BC

(d) D=ABC + ABC + ABC + ABC
[ESE-2013]
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T14. Whatis the Boolean expression for the truth table

shown below?

Workbook 65

T17. The standard sum of products of the function

f=A+ B'Cis expressed as:
(@ Tm(1,4,5,6,7)+d(, 2, 3)

@
S
Alo|O|O|O|1j1}1 1 m (b) Em(1, 4.5, 6,7)
B|O|O|1|1]0[0}T]1 2 (c) =m(0,2,3)+d(1,4,5,6,7)
ci{oji1j{o{1j0|1|0j1 5 (d) IIm(1,4,5,6,7)
flolojo|[1|0|0|1]0 g [DRDO-2008]
3
%, A m T18. The black box in the above figure consists of a
@ BA+O)(A+0) g minimum complexity circuit that uses only AND,
(b) B(A+C)(A+C) m OR and NOT gates. The function f(x, y, 2) = 1
() B(A+C)(A+C) m whenever x, y are different and 0 otherwise. In
5 % A Z addition the 3 inputs x, y, z are never all the
(@ Bia+C)(A+C) w same value. Which one of the following equations
[GATE-2006] m. leads to the correct design for the minimum
T15. A bank has 3 locks with 1 key for each lock. m complexity circuit?
Each key is owned by a different person. In order | Z x
to open the vault atleast two people must insert m y——— BLACKBOX +——ff %2
their keys into the assigned locks. All the keys | = z
are not inserted at the same time. If the system | § (a) x'y + xy (b) x + ¥z
is to be designed with only two input NAND m ©) xyZ +xyz (d) xy+yz+Z2
gates, then find the number of NAND gates w [GATE-2007]
ired. &
e [Ans: 6] g | T19. A logic circuit has 3 inputs A, B, C and one
" O . .« . 3
z output Y. The output is logic 1 when majority
T16. Alogic circuitimplements the following Boolean m number of inputs are at logic 1. Find minimized
function: m expression for output Y.
F(A,B,C,D)=AC+ACD 3 muEm
It is found that m the circuit the input m
combination A= C can never occur. Find a | &
simpler expression for F. s
[ESE-2014] | &
e
5
3
£
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Combinational Logic Circuits

& Multiple Choice Questions

The circuit shown below does not represent

A
1
O 0
h 4:1
L MUX Uolm
0 £ ;
G S
A B

(@ S(AB)=X

(b) EXOR gate with A and B as inputs
CSmVEomv
:

Equality function

(1.2)

Q.2 /The circuit below represents function
X(A B, C, D,)as:

1

) 2(3,8,9,10)

(3,8, 10, 14)
(0,1,2,4,5,6,7,11,12,13, 15)
(

%
(b) =
(c) II
(d) 11(0,1,2,4,5,6,7, 10, 12, 13, 15)
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Q.3

Q.4

Q.5

If half adders and full adders are implemented
using gates, then for the addition of two 17 bit
numbers (using minimum gates) the number of
half adders and full adders required will be

(@ 0,17 (b) 16,1

© 1,16% (d) 8,8

Consider the function F(a, b, ¢)=b ¢+ bc + ab.
If you implement F by means of 4-to-1
multiplexer then what will be the values of p, g,
r, s, in the following figure.

p——1
qg——1,
4-1
r Iy MUx —S
S ~u
M_ .Wo
L.
@ C C1,C
®) ¢ C co
€ 1,0,C C,
d CC 1,C

x and y are two n-bit numbers. These numbers
are added by a n-bit carry-lookahed adder,
which uses k logic-levels. If the average gate
delay of carry-lookahead adder is d then what
will be the maximum delay of carry-lookahead
adder circuit?

(@) n? kd ,\
(©) nkd (d) nd

www.madeeasypublications.org
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% Consider the following circuit

Z—1,
z I N
L ——f(x Y 2)
I
S S
I

Iff (x, y, 2) is Z(0, 3, 5, 7) then what will be the
value of at I and I, (respectively)?

(@ Z z o) Z,Z

N NI

NI

© 22 (d)

The Boolean expression for the output f of the
multiplexer shown below is

R
R f
R
R
P Q
(@ PeQ®R (b) PEQ@®R
(d P+Q+R

(0 P+Q+R
) [GATE-2010]

In a look-ahead carry generator, the carry
generate function G, and the carry propagate
function P, for inputs, A, and B, are given by
P,=A®B,and G,= A B,

The expressions for the sum bit S; and carry bit
C, , 1 of the look-ahead carry adder are given by
S,=P®C,and C,, , = G, + PC, where C is
the input carry.

Consider a two-level logic implementation of the
look-ahead carry generator. Assume that all P,
and G, are available for the carry generator circuit
and that the AND and OR gates can have any
number of inputs. The number of AND gates
and OR gates needed to implement the look-
ahead carry generator for a 4-bit adder with S,

S,, S,, Sy and C, as its outputs are respectively
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(@ 6,3 (b) 513\
(©) 6,4 d) 10,5

9 Suppose only one multiplexer and one inverter
are allowed to be used to implement any
Boolean function of n variables. What is the
minimum size of the multiplexer needed?

(@) 2"lineto 1line
(b) 273 line to 1 line
27-1line to 1 line

(d) 2"-2lineto 1line [GATE-2007]

Q.10 Consider two 4-bit numers A = A; A, A, Ay and
B=B,B,B,B, and the expression

3.n>..m...+|>.n.m. for i=0, 1, 2, 3. The

expression

Ag By + x3 A By + x3 30 By + x3 x5 31 Ag By
m<m_cmﬁmm to1if
=B by A#B

\ﬁw\,vm (d) A<B

[DRDO-2009]

Q.11 Consider the multiplexer with X and Y as data
inputs and Zas contro! input. Z = 0 selects input
X and Z = 1 selects input Y. What are the
connections required to realize the 2-variable
Boolean function f= T+ R, without using any
additional hardware?
fa) RtoX,1toY, Tto Z
(b) TtoX,Rto Y, Tto Z
(c) TtoX,RtoY,0to Z

(d) RtoX,0to Y, Tto Z [ESE-2009]

Q.12 Consider the following statements:

A multiplexer

1. selects one of the several inputs and
transmits it to a single output

2. routes the data from a single input to one of
many output

3. converts parallel data into serial data

4. is acombinational circuit

Which of these statements are correct?

(@) 1,2and 4 (b) 2,3,and 4

Ln\mm:% (d) 1,2and 3

[ESE-2000]
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Q.13 The builiding block shown in figure is a active
high output decoder
308 o
Decoder ° x
A—- 1y M‘ ”anl
2
D.u
B—4 D,}-
DU
C—4 o} L
i

THe output X'is
(a) AB+ BC + CA
(c) ABC

by A+B+C
(d) None of these

Q.14 Alogic circuit consist of two 2 x4 decoders as
shown in the figure. The output of decoder are

as follow:
D -
X~ }o o
D,—
—] \: Dm 1 Da
Do—
z Ay Dy} —

Dy=1when A;=0,A,=0
D,=1whenA;=1,A,=0
D,=1when A;=0, A, =1
Dy=1whenA;j=1,A =1
The value of fx, y, 2) is

(@ O (b) z

© z N4

Q.15 Minimum number of NOR gates required to
implement Sum in half-adder circuit is:
(@) 2 (b) 3

© 4 g 5

Q.16 In the circuit shown, Wand Y are MSBs of the
control inputs. The output is given by

L% f
= I, 4x1 I, 4x1
<8.|_ MUX Q MUX Qf—=F
I I
[ I I
= | | - | |
w X Yy z
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(@ F=WX+WX+YZ
(b) F=WX+WX+YZ

\_(oFF = WXV + XY

d) F=W+X)VZ

Q.17 The logic circuit realized by the circuit shown in
the given figure will be

M I
I 4 x1
. MUX B
2
CRRR
A B
(@ BoC (b) F=B® C
©) AoC @'F=A®C

[ESE-1999]

Q.18 Consider the multiplexer based logic circuit
shown in the figure.

0 WS

2x1

MUX 0

; 2x1 £
MUX
1 w@s, @Mw/
S
S;

.

Which one of the following Boolean functions is
realized by the circuit?

Amv \HHS\WAWN
() F= WS, + WS, + S5, S,
(©) F=W+8,+S,

F=W®S, 0S5, [GATE-2014]

Q.19 The minimum number of 2 x 1 multiplexers
required to implement a half adder circuit are
[when only basic inputs are available,
compliments are not available].

(@) 4 (b) 2

or3 (d) 5

Q.20 The Boolean function ‘f’ implemented as shown
in the figure using two input multiplexers is

.. www.madeeasypublications.org
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2x1
MUX

| E
B

ABC+ABC (b) ABC+ABC
) ABC+ABC (d ABC+ABC

Q.21 An 8-to-1 multiplexer is used to implement a
logical function Y as shown in the figure. The
output

0—i1
b—1,
0—1,
D— 1,
0—1,
0—’s
1—1q
0 SN, (1Ss

L

A B C
(@) Y=ABC+ACD (b) Y=ABC+ABD

o v =ABC+ACD (d) Y =ABD+ABC
[GATE-2014]

Q.22 The funationality implemented by the circuit

below is
P — &
Q
R _IJY|
S —Y
O.—I O.—
2:4

Decoder | O,

Ocl
O3

_ Enable =1

I.%I is a tristate buffer

(@) 2-to-1multiplexer
(b) 4-to-1multiplexer =
(c) 7-to-1multiplexer
(d) 6-to-1multiplexer
[GATE-2016]
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Q.23 A 4:1 multiplexer is to be used for generating
the output carry of a full adder. Aand Bare the
bits to be added while C,, is the input carry and
C,is the output carry. Aand Bare to be used
as the select bits with A being the more
significant select bit.

4:1 c 4
Mux out a@wnF

S So
_
A

B

Which one of the following statements correctly
describes the choice of signals to be connected
to the inputs I, I,, I, and I, so that the output is

ro”s.V

(@ I,=0,I,=C, I,=C,and =1~
b) ,=1,1L,=C,, I,= C,and ;=1
©) I,=C,1,=0,,b=1andI;=C,

(d) 1,=0,I,=C

in?

L,=1and ;= C,
[GATE-2016]
Q.24 Consider the following circuit which uses a 2-to-1

muitiplexer as shown in the figure below. The
Boolean expression for output F in terms of

Aand Bis?
0
Y F
P 1 m
A
B
(a) A®B (b) A+B
() A+ B %\@ A®B

[GATE-2016]

S

Q.25 Consider the two cascaded 2-to-1 multiplexers
as shown in the figure.
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R

R_lq MUX MUX

s Yans

b w
The minimal sum of products form of the output
Xis
@ PQ+PQR (b) PQ+QR
) PQ+PQR RQ+PQR

[GATE-2016]

Q.26 A4to 1 multiplexer to realize a Boolean function
F(X, Y, Z) is shown in the figure below. The
inputs Y'and Zare connected to the selectors
of the MUX (Yis more significant). The canonical
sum-of-product expression for F(X, Y, Z) is

x—1
0—1h 4101
— FX, Y, Z
x—ls,  MUx *.v.2)
1—i1
Y z

(@ Zm(2,3,4,7)
(c) Zm(0, 2, 4,6

(b) Zm(1,3,5,7)
(d) =m(2, 3,5, 6)
[GATE-2016]

80 Numerical Data Type
— Questions

Q.27 Minimum number of NAND gates required to
implement Sum in half-adder circuit is m“ .

Q.28 Minimum number of 2 x 1 multiplexers required
to realize the following function is wl \G

f(A,B,C)=ABC + ABC @

(Assume that inputs are available only in true
form and Boolean constants 1 and 0 are
available.)

Digital Electronics
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Q.29 The number of 2-to-4-line decodes with enable
input are needed to construct a 4-to-16-line
decoder are .

[DRDO-2009]

A person wants to design a 4 x 1 multiplexer
using only NAND gates. If NAND gates with any
number of inputs are available, then total numb
of NAND gates required are ____. A QO

Q.31 A one bit full adder takes 75 nsec to produce
sum and 50 nsec to produce carry. A 4 bit parallel
adder is designed using this type of full adder.
The maximum rate of additions per second can
be provided by 4 bit parallel adder is A x Sm
additions/sec. The value of A is

Q.32 A1 bitfull adder takes 20 ns to generate carry-
out bit and 40 ns for the sum bit. What is the
maximum rate of addition per second, when four
1 bit full address are cascade? /

v
[ESE-2005]

S
Try Yourself

T1. Design a logic circuit for detecting equality of
2-bit binary numbers.

T2. Design a combination circuit that accepts a
2 bit number as input and generate binary
number equal to square of the input number.

T3.  Forthe circuit shown in the following figure, 1, - £,
are inputs to the 4 : 1 multiplexer. R (MSB) and
S are control bits.

P—1,

P
OHD|~N 4:1
p— |
P
P>

\ www.madeeasypublications.org
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The output Zcan be represented by

(@ PQ+PQS+QRS

() PQ+PQR+PQS
() POR+PQR+PQRS+QRS

(d) PQR+PQRS+PQRS+QRS
[GATE-2008]

Statement for Linked Answer Question (4 and 5):
Two products are sold from a vending machine, which
has two push buttons P, and P,. When a button is
pressed, the price of the corresponding product is
displayed in a 7-segment display.
If no buttons are pressed, ‘0’ is displayed,
signifying ‘Rs. 0'
Ifonly P, is pressed, 2’ is displayed, signifying
‘Rs.2'
If only P, is pressed, ‘5’ is displayed, signifying
‘Rs.5'
If both P, and P, are pressed, 'E’ is displayed,
signifying ‘Error’
The names of the segments in the 7-segment
display, and the glow of the display for ‘0’, 2,
‘5" and 'E' are shown below.

I\ /1 :\\.

Oo:m_aon

(i) push button pressed/not pressed in equivalent
to logic 1/0 respectively,

(i) asegment glowing/not glowing in the display
is equivalent to logic 1/0 respectively

T4. Ifsegments ato g are considered as functions of
P, and P,, then which of the following is correct?

@@ g=P+Ppd=c+e
(b) g=P+F,d=c+e
(c) g=P,+P,e=b+c
(d g=P+P,e=b+c
T5. What are the minimum numbers of NOT gates

and 2-input OR gates required to design the
logic of the driver for this 7-segment display?

@
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(@) 3NOTand 4 OR
(b) 2NOTand 4OR
(c) 1NOTand3OR
(d) 2NOT and 3 OR

T6. The number of 3-to-8 line decoders with an
enable input are needed to construct a 6-to-64
line decoder without using any other logic gates

are D .

A 2-to-1 digital multiplexer having a switching
delay of 1 s is connected as shown in the figure.
The output of the multiplexer is tied to its own
select input S. The input which gets selected
when S=0is tied to 1 and the input that gets
selected when S= 1 is tied to 0. The output V,

will be
2 to 1 MUX
Ts=o °
©- eV,
03=1 o
A
S

(@ O
(b) 1
(c) Pulse train of frequency 0.5 MHz »
(d) Pulse train of frequency 1.0 MHz

A 4-bit carry lookahead adder, which adds two
4-bit numbers, is designed using AND, OR,
V\N NOT, NAND, NOR gates only. Assuming that
all the inputs are available in both complemented
and uncomplemented forms and the dealy of
each gate is1 time unit, what is the overall
propagation delay of the adder? Assume that
the carry network has been implemented using
two-level AND-OR logic.
(@) 4tmeunits  (b) 6 times units e
(c) 10times units (d) 12 times units
[GATE-2004]

T The logic function A, m“ C, D) implemented by
the circuit shown below is

P

o Copyright
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T12. Consider the logic circuit given below
Dy p— © Dy
s ab— o] Sequential Circuits
D, A A O
B—11 pocod Wu b U9L E " MN 2x4 ! HUlm n
er D;p o 1 0™s De-
c— 4, D; vlLl S [ [ 14,000 2/
D, b m A B 1 3
Enable OrP——— H The minimized expression for Fis
b p @ ¢ () L,
> © C d I, < ©| Q.4 Infigure, assume that initially Q = 1. With clock
o 0 . g o
m _& Mulitiple Choice Questions | (2 pulses being given, the N@Em of
(@ D(A®C) (b) DAGC). 5 A 4 bit binary adder is adding two BCD numbers g Qwill be
B o and producing the sum output S;S,S, S, along . . E
() D(A®B) (d) D(AeB) S with the carry output G, It is required to design Q.1 Identify the type of the flip-flop g _ A 3
. 2 a checking circuit ing circui 5 < °
T10. Without any additional circuitry, an 8 :1 MUX | ing creuitsuch that the checking circut g Clock
can be used to obtai @ output must be zero, whenever the binary adder U Ss-R 0Q 5 Pulse 45
N an . g output is invalid BCD, the boolean expression X CLKI® 3 5 ° p Q
(a) woaw U_S not all Boolean functions of o of checking circuit is (R FFF m
variables 5 .
5 == mm= -S flip-flo b) J-K flip-flo < K
(b) all functions of 3 variables but none of 4 | Z @) CoSs+ Lo o MM * _M i MQW Tli .%o_u/u\‘ 5
variables B @ Co+ 555, + 5,5, () Dflip-fiop P g
c) all functions of 3 variables and some but | % © (Cy+S3)-(Co+5,+5) E (@) 1.0,1,0,1,0,1
not all of 4 variables m (d) None of the above m (b) 0,0,1,0,0,1,0.
(d) all functions of 4 variables 8 = . X Q.2 Thecircuit acts as & () 1,1,0,1,1,01
= | T14. For the given multiplexer, Yi _ =
[GATE-EC:2003] | 3 J plexer, Tis equalto =D S z|  ~#01,01,01,0..

T11. Two Half Adders are connected in cascade as w b “o ) 3 m Q.5 A sequential circuit using D flip-flop and logic
shown in figure below. The output “S” and “C" | § m _ m gates is shown in figure where X and Y are the
are g 1—5L. g:1 . . / 8 inputs and Z is the output. The circuit is

2 i i OF—Y (8) D-FipFlop  (b) T-FlipFlop ¥ . Pus
A S, s g 0—% (c) BothAandB (d) None .3 m "
_ | HA, HA, | g % RE _ —Z
B Ci c m 0 amn 578, Q.3 Consider the partial implementation of a 2-bit |5 _ ”
5 counter using T flip-flops following the sequence | & i 4
(8) S= A®B, C=4B 2 ® \m __u _0 0-2-3-1-0, as shown below m m m
b) S= A®B,C=0 ) o . & i _
©) © 3 (@ ACD+ABC+AD . g CLK
(©) S=A+B,C=0x < o 5 ith i
(d) S=AB C=0 3 (b) ABC+ACD + AD TR . 3 (a) S-RFFwithinputsX=RandY=S
| 5 () ABC+ACD+AD noa— w (b) S-RFFwithinputs X=Sand Y=AH
@ TALLH p MSB e z (c) J-KFFwithinputs X=Jand Y=K
E: (d) ACD+ABD+AD CLK _.' _ w (d) J-K FF with inputs X= Kand Y=J -
m — To complete the circuit, the input X should be |5 | Q.6 The characteristic equation of the T-FF is given by
& @ Q) (b) Q,+Q, 3 @ Q'=TQ+QL (b) @ =TQ+TQ
2 © (@& Q) @) @8 w _
[GATE-2004] |S ) Q*=TQ d Q" =TQ
...\lll. : o : — _\.11. R — . e — I. |...<| — J./.,
v ﬂmnﬂmwvﬁcl_umnwzoqwo_.lm MRDE nm.“ﬂ.mw_ @ nouS_ur.m | © Copyright MRDE _um“wumw s>>>>s.3mawmmm.<ﬁcc__nma.odm.w_.m._.“
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Q.7 The circuit realization of the combination logic
block shown in figure to obtain the following truth

table will be,
AlB O: +1
ojo| Q,
0,1 1
10| q,
171 0
A0— Combinational J Qo
B logic K al—o

A0—— _ p—oJ

(d) A

BoO——-

Q.8 To realize the given truth table from the circuit
shown in the figure, the input to Jin terms of A
and Bwould have to be

A0— Combinational J QI—o
A
Clock——
Truth Table
AlB O: +1
o(o| Q,
0|1 1
110! Q,
111 0
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(a) A (b) B
(c) AB _(d) AB

Q.9 X-Yflipflop, whose Characteristic Table is given
below is to be implement using a J-K flip flop

Xy O:+._

0|0} 1

o|1! Q,

10| @,

1117 0
This can be done by making J/
(@ J=Y,K=Xx (b) J=X K=Y
(©) J=Y,K=X (d) J=X, K=V

Q.10 Match List-l with List-1l and select the correct
answer using the codes given below the lists:
List-I
A. Shiftregister
B. Counter
C. Decoder
List-1I
1. Freguency division
2. Addressing in memory chips
3. Serial to parallel data conversion
Codes:
A B
a

W =0

2
2
A
1

WN 2w

(@)
(b)
()
(d) 2 [EC : GATE-2004]
Q.11 Two D-flip flops, as shown below are to be
connected as a synchronous counter that goes
through the following Q, Q, sequence
00-501->11-510—-00...
The inputs D, and D, respectively should be
connected as

—10 & b of-
LSB MSB

D>CK Qf— >CK Q, |---
o_oox_.l

(@) Q QpandQ Qp(b) QpandQy @
© QQandQ;Q, (d) Q andQ, \
" [EC: GATE-2006]
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Q.12 The clock frequency applied to the digital circuit
shown in figure below is 1 kHz. If the initial state
of the output Q of the flip-flop is ‘0, then the
frequency of the output waveform Qin kHz is

X
oo

CLK

A6) 05

(d) 2

ol

olg

(a) 0.25
(© 1
[GATE-2013]

Q.13 A state diagram of a logic which exhibits a delay
in the output is shown in the figure, where X'is
the do not care condition, and Q is the output
representing the state.

N ‘ly|ed MeN 'suoieolignd ASY3 3AVIN 0} J8liew joa(qns YBuAdoD @

Workbook 75

Q.16 The mod-number of the asynchronous counter
shown in figure

All J.K. input are HIGH

nn
(a) 24~ (b) 48
(c) 25 (d) 36
Q.17 The output of moore sequential machine is a
function of
+a) all present states of machine
(b) allinputs

(c) all combination of inputs and present state
(d) few combination of inputs and present state

0X/1, 1011 .
ﬁ Q.18 If I'is set high is circuit given below then Q,, ; is
11/0 @ 6 0X/1, 101 2 Iv
B D
1110 Py ; U J  Q
The logic gate represented by the state | 3 S
diagram is g -
(@) XOR (b) OR S k a,
(c) AND (d) NAND [GATE-2014] m
. g o
Q.14 Latches constructed with NOR and NAND |2
gates tend to remain in the latched condition m \Ag) complementary AMV _0=
due to which configuration feature? g (c) high (d) low
(8) Asynchronous operations, m Q.19 The number of unused states in a 4-bit Johnson
(b) Low input voltage c counter is
(c) Gateimpedance m @ 2 - (b) 4
(d) Cross coupling /\ [ESE-2013] 2 .\on m/?\.u& d) 12 .
Q.15 Synchronous counters eliminate the delay m [ESE-2003]
Muﬂoc__ova S, m_“oom_ ntered ﬁ<_1,_\:: asynchronous m Q.20 A 4 bit ripple counter and a 4 bit synchronous
fipple) counter because the = counter are made using flip flops having a
@ EUE omuw_” JC_MQMMMM pplied only to the g propagation delay of 10 ns each. Ifthe worst case
b d.ﬂ:mﬁ wm_ooxm m_wmw mmm applied only to the ® delay in the ripple counter and the synchronous
© “Mmﬁc stage P w counter be R and S respectively, then
(c) input clock pulses are not used to activate | 5 (@) m = Mm ns, NM mﬂMm
any of the counter stages 5| D A= : ns, i
(d) input clock pulses are applied |& (c) R=10ns, 5=
simultaneously 3 (d) R=30ns, S=10ns
[ESE-2013] [GATE-2003]
q\®nov<q63 MARDE ERSY é.&mn._mmwmxncw_mnmw_o:m._o.ﬂ.m
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Q.21 In the modulo-6 ripple counter shown in the
figure, the output of the 2-input gate is used to
clear the J-K flip-flops.

A

(o3 J B J A J
SR S ~ <JClock
Cc K B K A K input
L ) T
e

N.Q_M ocn ‘.P)ﬂ 3 ﬁ/%
= - O
The 2-input gate is
(@) aNAND gate
c) anOR gate

(b) aNOR gate
(d) an AND gate
[GATE-2004]

Q.22 The following binary values were applied to the
Xand Yinputs of the NAND latch shown in the
figure in the sequence indicated below:
X=0,Y=1,X=0,Y=0X=1,Y=1.

The corresponding stable P, Q outputs will be

X
P

Q
=0;P=1,Q=0;P=1,Q=00r

A
=0;P=0,Q=10rP=0,Q=1:

A
=0;P=1,Q=1,P=1,Q=1
[GATE-2007]

Q.23 For the circuit shown, the counter state (Q, Q,)
follows the sequence

CLK: &
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,va 00, 01, 10, 11,00 ..
(o) 00,01, 10,00, 01 ..
(c) 00,01, 11,00, 01 .

(d) 00, 10, 11, 00, 10 .. [GATE-2007]

.24 The figure below shows a 3-bit ripple counter,
with Q, as the MSB. The flip-flop are rising-edge
triggered. The counting direction is

ST e S P oy B PR e

Clock— CLK |_|v CLK |_|v CLK
14K O 14Kk @ 14k o

vA4d) always down

(b) alwaysup

(c) up or down depending on the initial state of
Q, only

(d) up or down depending on the initial states
of Q,, Qyand Q,

[GATE-IN:2008]

Q.25 The input A and clock applied to the D flip-flop
are shown in figure below. The output Qis,

cock{ | [T T 1T LI A—D  Q}—
input A | [T1] ] P
@ | _ L]
& ©
© | [T 1.
(d)

Q.26 The output Q,of a J-K flip-flop is zero. It changes
to 1 when a clock pulse is applied. The input J,
a K, are respectively (X represents don’t care

condition):
{2y 7 and X (b) O and X
(c) Xand 0 (d) Xand 1
[ESE-2013]

Q.27 The Q-output of J-K flip-flop is ‘1'. The output
does not change when a clock-pulse is applied.
The input J and K will be respectively
(x-don't care state)

P
- www.madeeasypublications.org

(@) Oand x (b) Oand 1
(c) 1and 0 \{e) xand 0
MRADE ERSY © Copyright
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Common Data for Questions (28 and 29):
A counter is shown below:

Q, Qg 1 Qp
Q

1—{Ja ._A Jg ._T& a4,

CLK c c c b C

1— X»» p—1— xm P—1— XO p—1— XU
CLR CLR ﬁ.O_:_N ﬁO_u_N

Q.28 The counter shown is
(@) Mod-12~~"
(c) Mod-14

(b) Mod9
(d) None ofthese

Q.29 Frequency of output Q,, for 1 MHz clockis
(a) 63.3kHz

) 83.3kHZ T
(c) 73.3kHz

(d) None of these

Q.30 What are the counting states (Q,, Q,) for the
counter shown in the figure below?
Q Q.

L._ oa " .\N DN I—

> JK Flip-Flog

Clock b JK Flip-Flop

xa o‘ 71— XN OM |l’

(a) 01,10, 11,00, 01... emv 11,10,00, 11,10...
(c) 00, 14, 01,10, 00... (d) 01,10,00,01,10...
[EC GATE-2009]

Q.31 Following state diagram shows clocked
sequential circuit:

How many minimum number of states the

sequential circuit has?
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(a) 6 (b) 7
(©) 5 (d) 4

Q.32 The state transition diagram for a finite state
machine with states A, B and C, and binary
inputs X, Yand Z, is shown in the figure.
Which one of the following statements is
correct?

/
(@) Transitions from State A are macarm”m_v\
defined.
(b) Transitions from State B are ambiguously
ined.
Transitions from State C are ambiguously
defined.
(d) All of the state transitions are defined
unambiguously. )
[GATE-2016]

Q.33 For the circuit shown in the figure, the delay of
the bubbled NAND gate is 2 ns and that of the
counter is assumed to be zero.

Q, (LSB)
3 - bit Q
Synchronous
Counter
Clk —>| Q, (MSB)
Reset

If the clock (Clk) frequency is 1 GHz, then the
counter behaves as a
(8) mod-5 counter (b). mod-6 counter
o ) ~
(c) mod-7 counter (d) mod-8 counters”

B [GATE-2016]
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Q.34 Asynchronous counter using two J - K flip flops
that goes through the sequence of states:
Q,Q,=00-10—-01—-11—-00...is required.
To achieve this, the inputs to the flip flops are:

Y Q, — % Q
> >
—1K Q- K; @&

Jy=Qp K =0; p=Q K, =Q,
b) Jy=1,K=1;b=0K=0Q

Jy=Qp K= Qi dy=1,K,=1
d) Jy=Q5, K= Qpdy=QKy= Q
[GATE-2016]

80 Numerical Data Type
— Questions

Q.35 The minimum number of flip-flops required by a
module-8 counter is __>

Q.36 Five JK flip-flops are cascaded to form the circuit
shown in Figure. Clock pulses at a frequency of
1 MHz are applied as shown. The frequency (in kHz) |
of the wavefomat Qis Y& 25 xk

\

L
Jo Q1% GLT,\N QLT.\_ o H -y Q@

1]
D cik bolk bcik bolk S clk
K R K Rk ek
ciockd LI LT

[GATE-2014]

Q.37 A digital circuit is designed with three D-lip
flops and an Ex-OR gate as shown in below
figure. If the initial value of Q, Q; Q, was 110
then the minimum number of clock pulses
required to get Q, Q; Q,as011is .
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D Qg Dy G D, Q
D> ¢ > 8 > A
mn mw m)

Clock

Q.38 Three 4 bit shift registers are connected in
cascade as shown in figure below. Each register
is applied with a common clock pulse.

SISO

SIPO PISO
Input Shift shift [ Output

Shift
Reglster 1 Register 2 Register 3
Clock

A 4 bit data 1011 is applied to the shift
register 1.The minimum number of clockpulses
required to get same input data at output with
same clock are

Common Data for Questions (39 and 40):

A Mealy system produces a 1 output if the input has
been O for at least two consecutive clocks followed
immediately by two or more consecutive 1's.

Q.39 The minimum number of states for this system
is

Q.40 The flip-flops required to implement this system
are

Try Yourself

T1. Reduce the following state diagram and also
write the reduced state table.

( www.madeeasypublications.org
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T2. Consider the circuit given below: Draw Eo excitation table, logic diagram and
c ® state diagram.
_sow 10 14 9 [ESE-2007]
ipple [ A 2 | j
D> _Mwwn || \n .m T5. An AB flip-flop is constructed from an SR flip-
Cy Counter Ay - flop as shown in fig. The expression for next
MeB —A>B |5 state Q* is
MOD10 | comp-|_ag ®
RippleUp | -arator| 3 A UI s Q—
Clock—> Counter | LS8 Cs —A<B |§ ac P
MOD 10 | | M = B R
v Ripple qu L L
R b ? @ AB+AQ (b AB+BQ
Counter B, m
2 (c) Both Aand B (d) None of the above
MSB and LSB of MOD 10ripple up counteracts as | @ . o . .
clockto 4 bit ripple down and up counter respectively. m T6. |Infigure initially A=1and B J;mﬁ“dw _ﬂMS WLM
Initially all the counter were cleared and output | & now ﬂwu_MomM ww\ m.__mmncmsom
is | # tputs X and Y will be
of comparator was A = B. The clock pulse is ou
applied. Find the minimum number of clock m. A X
pulses required to make A = B again. m
[Ans: 17] i
° B Y
T3. Thewaveforms. ] .
St e (a) Fixed at0 and 1 respectively
Set L] L] 4 (b) Fixed at 1 and 0, respectively
— g (c) X=1010..whileY=1010...
Cleart | | L T |3 () X=1010..whieY=0101..
]
are applied to the inputs of the latch m T7. Anew Flip-Flop is having behaviour as described
Set 1 * _Qq 3 below. It has two inputs Xand Yand when both
m inputs are same and they are 1,1, the flip-flop
8 is going to set else flip-flop resets. If both inputs
3 are different and they are 0, 1, filp-flop
w complements itsself otherwise it is going to
a retain the last state. Which of the following
= w expression is the characteristic expression for
Clear 1 @ < the new flip flop?
Draw the waveform at Q and explain. 3 -
[ESE-2006] | @ xQ+yQ (o) xQ+yQ
o
T4. Using J-K flip-flop, design a counter which has m () xQ+yQ (d) None
the following count sequence: £ . .
° 0 0 0 Z | T8. For the circuit shown in the figure below, two
0 0 1 2 4-bit parallel-in-serial-out shift registers loaded
0 1 0 m with the data shown are used to feed the data
1 0 0 ] to a full adder. Initially, ali the flip-flops are in
1 0 1 a the clear state. After applying two clock pulses,
1 1 0 the outputs of the full adder should be
© Copyright MRADE ERSY Eié.awammmm<ucc__nmﬁ_o:m.o_@\ ]
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TS.

T10.

Electrical Engineering

[ 1]o[1]1] D a—a

MSB LSB L . FULL
Shift Registers ADDER

L5 a8 o

C
D> CK

Q D

oxAv_

[EC GATE-2006]

Design a MOD-10 synchronous counter using
J-K flip-flops giving state diagram excitation
table, K-maps and circuit diagram.

[ESE-2008]
Design a mod-6 counter to go through the

sequence of states as given in the table below
using S-R flip-flop:

Sequence

Required State
No. Sequence

0

o - ‘o oo

0
0
1
0
1
1

o~ ON -2 0

1
1
1

0
0

— Repeat from 000

T11.

www.madeeasypublications.org

Show the state table indicating the present state,
the next state for each present state along with
the input requirements of each of the S and R
inputs. Show clearly the minimization of logic
requirements using K-maps. Write the logical
expressions for each excitation input of all the
flip-flops. Draw the logic diagram of the counter
designed by you.

[ESE-2009]

Using Tflip-flop and logic gates, design a L-M
edge triggered flip-flop having a truth table as
given below:

‘uoissiuied uspim ay3 INoym wioy Aue uj pssi|iin 1o peonpoides aq Aew %ooq siy} 4o Led ON ‘Jy|eg MeN ‘'Suonealiqnd ASYI IAVI 01 Jenew 108lans :3ybuidon o)

e Digital Electronics

T12.

T13.

T14,

T15.

T16.

T17.

— | OO~
_LO—LO§

Qlf =[Ol oL

[ESE-2014]

Design a Synchronous BCD Counter using J-K
Flip-flops.

Designa counter using D flip-flop thatgoesthrough
states, 0, 1, 2, 4, 0. The undesired (unused) states
must always goto zero (000) on the next clock pulse.

Desigh synchronous counter for given count
sequence
00—>10—-01-> 11,

Consider a mod-1000 ripple up counter. The duty
cycle for its MSB is %.

Consider the flip-flop circuit diagram shown
below. Draw output waveform for the circuit.

x—p a
CLK— FF1

D>

FF2

CLK

X

%

' 1
I 1
i ]
| L]
T
' ]
I «
[} ]
]
1 1
1 1
1 [}
i '

1
i
1
1
[l
"
1
'

Refer to the NAND and NOR latches shown in
the figure. The inputs (P,, P,) for both the latches
are firstmade (0, 1) and then after a few second,
made (1, 1). The corresponding stable
outputs (Q,, Q,) are

Y
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P,

T18.

T19.

: © Copyright

ON VN ON

(a) NAND: first (0, 1) then (0, 1) NOR: first (1, 0)
then (0, 0)
(b) NAND: first (1, 0) then (1, 0) NOR: first (1, 0)
then (0, 0)
(c) NAND: first (1, 0) then (1, 1) NOR: first (0, 1)
then (0, 1)
(d) NAND: first (1, 0) then (1, 0) NOR: first (0, 1)
then (0, 0)
[EC : GATE-2009, Ans: (b)]

The shift register shown in the given figure is
initially loaded with the bit pattern 1010.
Subsequently the shift register is clocked, and
with each clock pulse the pattern gets shifted
by one bit position to the right. With each shift,
the bit at the serial input is pushed to the left
most position (msb). After how many clock
pulses will the content of the shift register
become 1010 again?

Clock
Serial 11011]0
_:uE— _ u _
Yy
Y2
[Ans: (7)]

The given figure shows a ripple counter using
positive edge triggered flip-flops.

If the present state of the counter is Q, Q,
Q, = 011, then its next state (Q, Q; Q) will

be__ (&P
1
—ll T, Q—

1
A L
—1T% % T, &

CLK > a a,—

> o —
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T20.

T21.

T22.

|
é%%r_\mam-moom. Ans: (100)]

CLOCK
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Consider the circuit in the diagram. The @
operator represents Ex-OR. The D flip-flops are
initialized to zeroes (cleared).

Data
Q D[

o
Y

q; a G

Cik Cik Clk
* a Clock

The following data : 100110000 is supplied to
the “data” terminal in nine clock cycles. After
that the values of g, g, q, are
(a) 000 (b) 001
(c) 010 (d) 101

[GATE-2006, Ans: (c)]

For the initial state of 000, the function performed
by the arrangement of the J-K flip flops in the
figure

(@) Shift Register (b) Mod-3 counter
(c) Mod-6 counter (d) Mod-2 counter
[EC : GATE-1993]

A 4 bit right shift, shift register is shifting the
data to the right for every clock pulse The serial
input D is derived by using Ex-OR gates as
shown in the figure. After three clock pulses the
content in the shift register is to be 1010 at
Q,Q,Q,Q,, what will be the initial content of the
register.

00 o._ ON 0&
D 4

bit shift register
Clock »
(@) 1100 (b) 1010
(c) 0011 (dy 0101
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T23. Consider the following state transition table with

82
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two state variables A and B and the input
variable x and the output variable y

Present State | Input | Next State Output
A B x A B y
0 0 0 0 0 0
0 0 1 0 1 0
0 1 0 0 1 1
0 1 1 1 0 0
1 0 0 0 0 1
1 0 1 1 1 0
1 1 0 1 1 1
1 1 1 0 0 1

If the initial state is A= 0 and B = 0, what is the
minimum length of an input string which will take
the macine to the state A = 1 and B = 1 with
output y = 17
(@ 3
(©) 5

(b) 4
(d) 6
[DRDO-2009]
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T24. If a counter having 10 FF's is initially at 0, what

count will it hold after 2060 pulses?
(@) 0000001100 (b) 000001 1100
(c) 0000011000 (d) 000000 1110

T25. The frequency of the clock signal applied to the

rising edge triggered D-flip flop shown in the
following figure is 10 kHz. What is the output
frequency at the flip flop output Q? (in kHz)

15

CLK —>

D.l

Q

T26. How many pulses are needed to change the

contents of a 8-bit up-counter from 10101100 to
00100111 (right most bit is the LSB)?

[IT GATE-2005]
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Semiconductor Memories

: @ Multiple Choice Questions

Q.1

Q.2

Q.3

Which one of the following statements is

correct?

(a) PROM contains a programmable ‘AND’ array
and a fixed ‘OR’ array

(b) PLA contains a fixed ‘AND’ array and a
programmable ‘OR' array

(c) PROM contains a fixed ‘AND" array and a
programmable ‘OR’ array

(d) PLA contains a programmable ‘AND’ array
and a programmable ‘NOR’ array

[ESE-2004]

A ROM isto be used to implement a “squarer”,

which outputs the square of a 4-bit number. What

must be the size of the ROM?

(a) 16 address lines and 16 data lines

(b) 4 address lines and 8 data lines

(c) 8 address lines and 8 data lines

(d) 4 address lines and 16 data lines
[ESE-2004]

A single ROM is used to design a combinational

circuit described by a truth table. What is the

number of address lines in the ROM?

(a) Number of input variables in the truth table

(b) Number of output variables in the truth table

(c) Number of input plus output variables in the

truth table

(d) Number of lines in the truth table

[ESE-2006]
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Q4

Q.5

How may address inputs, data outputs are
required for a 16k x 12 memory
(@ 12,12 (b) 16,12
(c) 14,12 (d) 16,16

Consider the following statements for a DRAM:
1. Bitis stored as a charge.

2. Itis made of MOS transistors.

3. Speed of DRAM is faster than processors.
4. Each memory cell requires six transistors.
Which of these statements are correct?

(@ 1and2only (b) 2and3only

(c) 3and4only (d) 1,2,3and4

m.On

Numerical Data Tupe
Questions

A

Q.6

Q.7

Q.8

Q9

A semiconductor RAM has a 12 bit address
register and an 8 bit data register. The total
number of bits in the memory is .

It is desired to have 64 x 8 memory and if only
16 x 4 size chips are available then number of
chips required are

The minimum number of MOS transistors
required to make a dynamic RAM cell are .

The minimum number of MOS transistors
required to make a static RAM cell are .
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&

Try Yourself

T1. Consider the ROM shown below.

(MSB)
X X% X X
! | | |
BCD to Decimal decoder

D, D; D, Dy D, Dy Dg D, Dy Dy

k— Y, (MSB)

X Y,

<— Y,
T f O
If the coding scheme for X, X, X, X, is BCD then
find coding scheme for Y; Y, Y, Y,

T2. Impliment the following logical expression using
ROM circuit.

Y, (A B, C)=2m(1,2,4,7)
Y, (A, B, C)=Zm(1, 3, 5, 6)
Y, (A B, C)=2m(0,2,3,4,7)
Y, (A, B, C)=*m(3, 5,6, 7)

T3. Implement BCD to excess - 3 convertor.
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Integrated-Circuit Logic

Families

@ Multiple Choice Questions

Q.1 Consider the following statements describing
the property of a complementary MOS (CMOS)
inverter:

1. ltis a combination of an n-channel FET and
a p-channel FET.

2. There is power dissipation when the input
carries the logical 1 signal.

3. Thereis no power dissipation when the input
carries the logical 1 signal.

4. Thereis power dissipation during transition
from0to 1 orfrom 1to0.

Which of the statements given above are

correct? .

(@ 1,2and3 (b) 2,3and 4

(c) 1,3and 4 (d) 1,2and 4

[ESE-2006]

Q.2 The NMOS circuit shown below is a gate of the

type

H v
(@) NAND (b) NOR
{c) AND (d) EXCLUSIVE-OR

[ESE-2003(EE)]
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Q.3 Ainverter gate has guaranteed output levels as:
logic ‘1’ = 3.8 Vand logic ‘0'=0.7 V. The maximum
low level input voltage at which the output remains
high = 2 V. The minimum high-level input voltage
at which the output remains low = 3.1 V. What are
the noise margins of this gate?

(@ NM,=24V,NM, =18V

(b) zz Lm<>§|$<

© N |3<>§Lm<

(d) N, :3<2§ 13V
[ESE-2004(EE)]

Q.4 For alogic family
Vo is the minimum output high level voltage
V,, is the maximum output low level voltage
V., is the minimum acceptable input high level
voltage

V,, is the maximum acceptable input low level

voltage

The correct relationship among these is:

@ Vo> Vou> V> Vo

©) Vou> V> V> Vo

© V> Vo> Vo> Vi

(d) Vo> V> Vo> Yy [ESE-1999]

Q.5 The open collector output of two 2-input NAND
gates are connected to a common pull-up
resistor. If the inputs of the gates are A, Band
C, D respectively, the output is equal to

(a) ABCD (b) AB+CD
() AB+CD (d) ABxCD |
[ESE-2002]

Q.6 Thefigure showsthe internal schematic of a TTL
AND-OR-Invert (AQI) gate. For the inputs shown
in the figure, the output Y is

© Copyright
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\D pu—
m E—
——Y
Inputs are w|
floating — )

(@) O (o) 1
c) AB (d) AB

—_

[GATE-2004]

Q.7 The logical expression for the output 'Y of the
diode circuit below is

Vee=5V
5kQ
A
B Y
c
17kQ

(@) (A+B)C
© (A+B)C

(b) A+B+C
(d AB+C

Q.8 An NMOS circuit is shown in the figure below:

+Viop
N,
Output (Y)

P N, Ny |}os
Qo— for Ns_ [}oT
T

The logical expression for the output (Y) equals to
(@ PQ@Q+R)+ST (b) PQ+R)-ST
(© P+@R)(S+T)(d) (P+QR+ST
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Q.9 Considera DTL circuit as given below:

Suon_v (5Vv)

5kQ 22kQ W
=  Output(Y)

L, |t

il

If all the inputs (A, B, C) are high then,
(@) Input diodes D, is ON and D, is OFF, Q, is

in cut-off mode and Y = ABC.

(b) Inputdiodes D, and D, is ON, Q, isin active
modeand Y=A+B+C.

(c) Input diodes D, and D, is ON, Q, is in
saturation mode and Y = ABC.

(d) Input diodes D, is ON and D, is OFF, Q, is
in saturation and Y= ABC.

Q.10 Inthe TTL circuitin the figure, S,, S; and S, are
select lines and x, and x, are input lines. 5, and
x, are LSBs. The output Y is

1= AP S S E

T T T T T T 7

X7 Xg Xg X4 X3 X Xy Xy
E

8:1 MUX

) S
B—{S
A—1S,

<=

() indeterminate ( @B

b) A
) AeB d C(A®B)+C(A®B)
[GATE-EC:2001]

Q.11 Which of the following is not a type of output
configuration in TTL gates?
(@) Totem-pole output

(b) Open-collector output

(c) Transmission-Gate output

(d) Tri-state output

www.madeeasypublications.org
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Q.12 The DTL, TTL, ECL and CMOS family of digital
ICs are compared in the following 4 columns

A @ R (S

Fanoutis minimum DTL DTL TTL CMOS

Power Consumption

is minimum TTL CMOS ECL DTL
_uq.owmcmmo: delay is cMOs ECL TTL TTL
minimum

The correct column is
(@ P b) Q
{c) R (d) S
[GATE-EC:2003]

Q.13 Identify the logic gate given in the figure.

+5V
(o}
A
Bo—s 1
(8) NOR (b) NAND
(c) AND - (d) OR

[GATE-IN:2005]

Q.14 A CMOS implementation of a logic gate is
shown in the following figure:

5V
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Q.15 The expression for output “Y" for the circuit given

below is
+Vpp
T—a
N\o_ n
B—a
Y
=
s
@ A.(B+) (b) A+BC
(o0 A+BC (d) A(B+C)

Q.16 The switching speed of ECL is very high,

because the transistors

(a) are switched between cut-off and saturation
region

(b) are switched between active and saturation
region

(c) are switched between active and cut-off
region

(d) may operate in any of the three regions

Q.17 The figure of merit of a logic family is given by
(@) Gain bandwidth product
(b) (Propagation delay time) x (power
dissipation)
(c) (Fanout) x (Propagation delay time)
(d) (Noise-margin) x (Power dissipation)

Q.18 Match List-1 with List-11 and select the correct
answer using the code given beiow the Lists:

List-I List-Il
A. HTL 1. Highfan-out
B. CMOS 2. Highestspeed of operation
C. 2L 3. High noise immunity
D-ECL 4. Lowestproductofpower&delay
Codes:
The boolean logic function realized by the circuit is (@ W w m _.um
(8) AND (b) NAND 02 4 1 3
(c) NOR (d) OR
[GATE-IN:2007] 3 1 4 2
@2 1 4 38
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8 Numerical Data Type
—x Questions

 [uin]

Q.19 The inverter 74 AL SO1 has the following
specifications:
Iopmax = —0.4mA I, . =8mA,
Lymax =20 WA 1, =-0.1mA.
The fan out based on the above will be

Q.20 An IC family has an average propagation delay
of 10 ns and an average power dissipation of
5 mW. Figure of merit of IC family is pJ.

Try Yourself

T1. The fan-out of the TTL gate having
Iy = — 8UA, I;,=40 pA, I, =16 mA,
I, =-16mAisequalto ___.
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T2.

E o

The transistors used in a portion of the TTL gate

shown in the figure have a B = 100. The base-

emitter voltage of is 0.7 V for a transistor in active

region and 0.75 V for a transistor in saturation. If

the sink current I = 1 mA and the output is at

logic O, then the current I, will be equal to
mA.

5V
1.4kQ 1

II|A|.<

N
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ADC and DAC

& Multiple Choice Questions

Q.1 The resolution of a 12 bit Analog to Digital
converter in percent is
(@) 0.01220 (b) 0.02441
(c) 0.04882 (d) 0.09760
[ESE-2002(EE)]

Q.2 Consider a 6-bit D/A converter having full scale
output of 3 mA and a full-scale error of
+0.4% FS. For a binary input sequence of
1011 11, therange of possible outputs will be
(a) (2220 2240) pA (b) (492-512) yA
(€) (2226-2250) pA (d)(1295—-1325) uA

Linked Data for Questions (3 and 4):

A 3-bit weighted resistor D/A converter with MSB
resistance A= 10kQ having input bit stream
by b, by =10 1is shown in figure below:

R=5kQ
AAAA,
vy
> |
LSB MSB
I A I, . Vou
4RZ 2R R h
X3 2gs

OV, =5 Volt

Q.3 The total input current ‘I in the circuit will be
(@ 0.125mA (b) 0.5mA
(c) 0.625mA (d)y 1.0mA

Q.4 Whatisthe analog output voltage by this DAC?
(@) -3.125 volt (b) -0.625 volt
(c) -2.5 volt (d) -5.0 volt
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Q.5 The circuit shown below is a R-2R ladder type
DAC with reference voltage +6 V and R, = 9 kQ

and R=1KkQ.
R R
AAAA AAAA

OFF ON ON

Ly o Ly

OV, = +6 Volt

As above figure-2 switches are ON and 1 is OFF,
the output voltage will be

(a) -6.75V (b) 135V

(c) -20.25V (d) 405V

Q.6 The output voltage of a 5-bit D/A binary ladder
that has a digital input of 11010
(Assuming0=0Vand1=+10V)is
(@) 3.4375V (b) 6OV
(c) 8.125V (d) 9.6875V

[ESE-2001]

Q.7 Which one of the following D/A converters has
the resolution of approximately 0.4% of its full

scale range?
(@) 8-bit (b) 10-bit
(c) 12-bit (d) 16-bit  [ESE-2006]

Q.8 An 8 bit successive approximation analog to
digital converter has full scale reading of 2.55V
and its conversion time for an analog input of
1V is 20 ys. The conversion time for a 2 V input
will be

m@ Copyright
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(@) 10us
(c}y 40us

(b) 20us
(d) 50 us
[GATE-2000]

Q.9 The minimum number of comparators required
to build an 8 bit flash ADC is
(@) 8 (b) 63
(c) 255 (d) 256
[GATE-2002]

Q.10 4 bit binary weighted resistor DAC has LSB
resistance of 32 kQ. The corresponding MSB
resistance is
(@) 2kQ
(c) 8 kQ

(b) 4 kQ
(d) 32 kQ

Statement for Linked Answer Questions (11 and 12):
In the Digital-to-Analog converter circuit shown in the
figure below, Vp =10V and R = 10 kQ.

R R R i 2R
Vv, AAAA AAAA —oAAAA AAAA
R A\AALJ vy \AAA AAALAJ I_l
< > -
> < =
2 2RE 2RS RS
o AV m
AAAA
vy
<c
<+

[GATE-EC:2007]

Q.11 Thecurrentiis
(@) 31.25pA (b) 62.5pA

(c) 125pA (d) 250pA
[GATE-EC:2007]
Q.12 The voltage V, is
(@ -0.781V (b) —-1.562V
(c) -3.125V (d) -6.250V

[GATE-EC:2007]

Q.13 A4-bit successive approximation type ADC has
a full scale value of 15 V. The sequence of the
states, the SAR will traverse, for the conversion
ofaninputof 8.15Vis

Telsl-[ofo[T}-{Tlofo[ %
(b) 3:330124_o_oIo_o:_oIoEo:Igo_goT@

N
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f—

(c) &\ T[o]ofo}-[o[1[olo}-{olilil0
AQV E:OEEI::EQI:::Q [REN EREN S ENEN KA K]
N———

[GATE-IN:2010]

Q.14 Which of the following statements is/are correct

about Analog to Digital converters (ADCs).

() Flash type ADCs are fastest

(i} In successive approximation type ADCs
conversion time depends on magnitude of
analog voltage.

(iii} Counter type ADCs has fixed conversion
time

(iv) Dual-slope type ADCs are slowest

(@) All of these (b) (ityand (iii)

(c) ()and(iv) (d) (iYonly

Q.15 For a 4-bit digital to analog convertor, analog
voltage varies from 0 to 1.5 volts. The resolution

of DAC is
(a) 10% (b) 6.256%
(c) 6.67% (d) 9.375%

ﬁ. m H Numerical n.umﬁm Type
X Questions

Q.16 An 8-bit D/A converter has a full scale output
voltage of 20 V. The output voltage when the

inputis 11011011,is _____ V.
[ESE-2001]
Q.17 For the 4 bit DAC shown in the figure, the output
voltage Vyis ___ V.
| K 7K

[GATE-2000]

www.madeeasypublications.org

© Copyright

E

Q.18 A 10-bit DAC provides an analog output which
has a maximum value of 10.23 volts. Resolution
ofthe DACis_____ mV.

[ESE-2012]

Q.19 The analog output voltage of a 6 bit DAC with
reference voltage as 20 V for the digital input
011101 is Volts.

Q.20 A5 bit D/A converter has a current output. If an
output current I, = 10mA is product for a digital
input of 10100, the value of I, , for a digital input
of 11101 will be mA.

B

Try Yourself

T1. A 4-bit D/A converter is connected to a free-
running 3-bit UP counter, as shown in the
following figure. Which of the following
waveforms will be observed at V;,?

1K
bdbdbd_-_d

Q D,

2 i 3 Ly,
@ D, 2 0
m_wr RO ] 1K

Clock
3-bit 4-bit =
Counter DAC

In the figure shown above, the ground has been
shown by the symbol V.

[GATE-2006]
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T3. Consider the circuit given below.

MSB
MSB—— —{>0—]
" Gray m Digital to |-
Input 6 bits ! Code ' Analog —V,
' Converter ! Converter
LSB——
L.SB

The full scale reading of Digital to Analog
converter is 10.5 V. Each bit of Gray code
converter output is given to digital to analog
converter through an invertor. If input to the
circuit is 110011, then corresponding output
voltage V, is Volts.

[Ans: 3.45 V]
T4. Consider .H:m system given below:

MSB

MSB |,

3 bit 3
up L,
counter

LSB In
MSB 14 bit
4 bit DAC

LSB
> up p
4 Bit counter 8
1 L

LSB
MSB

Step Size[  OutPut

Ig =1mVv

3 bit

[>down Is
counter

MSB [SB 1

MSB

counter

LSB

The clock input is connected to the 4 bit ring
counter. The output of the ring counter acts as
the clock for the other counters. All the counters
shown in figure are positive edge triggered.

The output of all counters act as input to a 14 bit
DAC with step size (D) equal to 1 mV. If initially
all counter are cleared then find the output of

T2. A 8-bit A/D convertor is used over a span of DAC after 20 clock pulses.
zero to 2.56 V. The binary represen-tation of ) [Ans: 10.96 V]
1.0V signal is
(a) 01100100 (o) 01110001 EEEE
(c) 10100101 (d) 10100010 R
[ESE-2013]
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8085
1.

3.

4,

5.

6.

7.

Introduction:

e Microprocessor definitions

e Computer block diagrams

e Differences between microprocessor and
microcontroller (for interview purpose)

o Memory (Memory architecture) differences

e Importance of Hexa-Decimal Numbers

Systems BUS:- Address, Data and Control
¢ Memory basic

Internal Architecture

o Register unit: General purpose registers, Special
purpose registers

e Arithmetical Logical Unit
¢ Timing and Control unit,

Signals, ALU, RD, WR, |O/M , HOLD and HLDA
o Interrupts Unit: Types, Triggering, Vector

address, applications

e Serial /O control unit
SID and SOD

e PIN Layout (Optional)

Programming Model

e Softwares definitions

e Programming cycle - Steps in writing
Instruction Format:- Opcode, Operand

e According to length-1 byte, 2 byte, 3 byte
e Memory representation of a program

Addressing Modes: (Both for objective and
conventional).

Timing Diagram:
Definition: T-state, Machine cycle and instruction
cycle. Example for an instruction.

Microprocessors
Description Sheet

8. Instruction Set Classification:

o Data transfer/Copy instructions

o Arithmetic and Logical instructions
e Branching instructions

e Machine control instructions

9. Programs: Objective and Conventional

e Simple addresses
e [ oops and I/O applications

10. Interfacing:

° Memories - Basics, Classification
o Notation of memory, (M x N)
e Problems:
s Memory mapping
= Starting and Ending addresses
= Using decoders
» Interfacing IC's: 8251, 8253, 8255, 8257/37, 8279
e |nterfaces:
= Different buses (for ESE)
= SPI, I12C, CAN, USA2J
o Applications of Microprocessors (for ESE)]
o ESE -8086 - Basics (Outline)

11. Microcontrollers

e 8051 (Basics and architecture)
o Types of controllers
e Applications

12. Embedded System

o Definition
» Application
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Intel 8085 and Intel 8086

V] Muttiple Choice Questions

Q.1 INTEL 8085is

(a) 16 bit microprocessor
(b) 32 bit microprocessor
(c) 8bit microprocessor
(d) 4bit microprocessor

Q.2 In an 8 bit microcomputer, maximum memory
can be connected is 32 K bytes, the length of
stack pointer, program counter and number of
data lines are respectively
(a) 16,16, 8 (b) 15, 16,7
(c) 15,15, 8 (d) 16, 15,8

Q.3 Forthe purpose of data processing an efficient
assembly language programmer makes use of
the general purpose registers rather than
memory. The reason is
(@) The set of instruction for data processing
with memory is limited

(b) Data processing becomes easier when
register are used

(c) More memory related instructions are
required in the program for data processing

(d) Data processing with registers takes fewer

cycles than that with memory
[IES-2011]

Q.4 Consider the following statements in 8085
microprocessor data-bus and address bus are
multiplexed in order to
1. Increase the speed of microprocessor
2. Reduce the number of pins
3. Connect more peripheral chips

Which of these statements is/are correct ?
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Q.5

Q.6

Q.7

Q.8

(@) 1only
(c) 2and 3

(b) 2only
(d)y 1,2and 3
[IES-2009]

The content of the program counter of an 8085

Microprocessor is

(@) The total number of instructions in the
program already executed

(b) The total number of times a subroutine is
called

(c) The memory address of the instruction that
is being currently executed

(d) The memory address of the instruction that
is to be executed next.

[IES-2010]

In an INTEL 8085A microprocessor, why is

READY signal used?

(@) To indicate to user that the microprocessor
is working and is ready for use

(b) To provide proper WAIT states when the
microprocesso¥ is communicating with a
slow peripheral device

(c) To slow down a fast peripheral device so as
to communicate at the microprocessors
device

(d) None of the above [IES 2008]

In DMA operation, the processor is interfered
more in

(@) Cycle stealing technique

(b) Burst mode

(c) Interleaved DMA

(d) None

In an 8085 microprocessor, the shift registers
which store the result of an addition and the
overflow bit are, respectively

(@) BandF (b) Aand F

(c) Hand F (d) AandC

@22.3mammm%ncv_.nmzo:mqu
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Q.9 After an arithmetic operation, the flag register

of a 8085 microprocessor has the following look :
D;|Dg |Ds | Dy | Dy| D, | Dy | Dy
1o |x {1 | Xj0]|X]|1

The arithmetic operation has resulted in

(a) A carry and odd parity number having 1 as
the MSB

(b) Zero and the auxiliary carry flag being set

(c) Anumber with even parity and 1 as the MSB

(d) A number with odd parity and O as the MSB

[IES-2003]
Q.10 The number of output pins of a 8085
microprocessor are
(a) 40 (b) 27
(c) 21 (d) 19

[IES-2002]

Q.11 Match List-I(Interrupt) with List-II (Property)
and select the correct answer using the code
given below the lists:

List-I List-IT

A. RST7.5 1. Non-maskable
B. RST5.5 2. Edge sensitive
C. INTR 3. Level sensitive
D. TRAP 4. Non-vectored
Codes :

A B C D
@1 8 4 2
b)y2 4 3 1
01 4 3 2
d2 3 4 1

Q.12 INTA is requried only for
(a) RST 5.5 & RST 6.5
(b) RST7.5
(c) INTR

(d) TRAP

Q.13 Output of the assembler in machine codes is
referred to as
(a) Object program
(b) Source program
(c) Macro instruction

(d) Symbolic addressing [IES-2003]

Q.14 The correct sequence of steps in the instruction
cycle of a basic computer is
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(a) Fetch, Execute, Decode and Read effective
address

(b) Read effective address, Decode, Fetch and
Execute

(c) Fetch, Decode, Read effective address and
Execute

(d) Fetch, Read effective address, Decode and

Execute
[IES-2012]

Q.15 Which one of the following cycle is required to
fetch and execute an instruction in a 8085
microprocessor ?

(@) Clockcycle (b) Memory cycle

(c) Machinecycle (d) Instruction cycle

Q.16 With referennce to 8085 microprocessor, which
of the following statements are correct?
1. INRis 1 byte instruction
2. OUT is 2 byte instruction
3. STAis 3 byte instruction
(@) 1and2only (b) 2 and 3 only
(c) 1and 3 only (d) 1,2and 3

Q.17 For INTEL 8085, match List-I(Addressing
Mode) with List-II (Instruction) and select the
correct answer using the code given below the

lists:

List-I List-I¥
A. Implicit addressing 1. JMP3FADH
B. Register-Indirect 2. MOVA'M
C. Immediate 3. LDAO3FCH
D. Directaddressing 4, RAL
Codes:

A B C D
@4 1 2 3
)4 2 1 3
)3 2 1 4
d3 1 2 4 [IES-2004]

Q.18 Which of the following statements is/are correct?
In INTEL 8085 the interrupt enable flip-flop can
be reset by
(/) Dlinstruction.

(#i) System RESET.

(iii) Interrupt acknowledgment.
(iv) SIM instruction.

() (&), (iii) and (iv)

(b) (ii) and (iv)

(c) (i), (i) and (iii)

(d) All of these

®© Copyright

MRADE ERSYH

Eéiuamammmmsucc_mnmao:m.o@w
blications P




98 Electrical Engineering e Microprocessors

Q.19 Content of accumulator is 8E H, If SIM instruction
is executed, the which of the following statement
is true
() Serial output data is 1
(o) RST 6.5, 7.5 are enable
(c) RST5.5isenable -

(d) None of these

Q.20 To have the multiprocessing capabilities of the
8086 microprocessor, the pin connected to the

ground is
(@ DEN (b) ALE
(c) INTR (d) MN/MX

Q.21 Effective address is caiculated by adding or
subtracting displacement value to
(@) immediate address
(b) relative address
(c) absolute address
(d) base address
[IES-2001]

Q.22 In 8086, CS : 907E H, IP : OFFF H find effective
or physical address
(a) 90FFFH
(c) FFFO9H

(b) 917DFH
(d) None

B0 Numerical Data Type
5 Questions

Q.28 The total number of memory access involved
(inclusive of opcode fetch) when an 8085
processor executes the instruction LDA 2016 H
is

Q.24 if the clock frequency of a microprocessor is

5 MHz. Then the time required to execute PUSH |

B instruction is usec.

Q.25 Consider the execution of the following
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Q.26 If the accumulator of the INTEL 8085A
microprocessor contians 37 H and the previous
operation has set the carry flag, the instruction
ACI 56 H will resuit ______ Hex.

Q.27 If the content of accumulator after execution of
RIM is ASH, then interrupt pending is and
serial data received is

Conventional Questions

Q.28 Draw and explain architecture and pin diagram
of 8085 microprocessor.

Q.29 Draw the timing diagram of OUT 80 H instruction
if [A] =50 Hand fy x = 5 MHz.

Q.30 Explain the sequence of steps involved in CALL
and RETURN instruction in 8085.

Q.31 Draw and explain architecture of 8086.

@

Try Yourself

T1. Explain flag register in 8085 with suitable
example.

T2. Explain DMA (Direct memory access) operation
in 8085.

-

T3. Thefollowing program starts atlocations 0100 H.
LXI SP, OOFF H
LXIH,0107H
MVI A, 20H
SUBM
Find the content of accumulator when the
program counter reaches 0109 H is.

Publications

[Ans: O0H]
instruction by a 8085 microprocessor :
LXIH, O1FFH
SHLD 2050 H Sl
After execution the contents of memory locations
2050 H and 2051 H and the registers Hand L,
will be H, H, H and H
respectively.
www.madeeasypublications.org MADE ERASYH © Copyright ._

Programming of
Microprocessors

[V] Muitiple Choice Questions

Q.1 An 8085 microprocessor executes “STA 1234 H”
with starting address location 1FFE H (STA
copies the contents of the Accumulator to the
16-bit address location). While the instruction
is fetched and executed, the sequence of values
written at the address pins A5 — Ag is
(@ 1FH, 1FH,20H, 12 H
(b) 1IFH,FEH, 1FH,FFH, 12 H
() 1FH, 1FH,12H, 12 H
(d) 1FH, 1FH, 12H,20H, 12H

[GATE-2014]

Q.2 The stack pointer of an 8085 micro-processor is
ABCD H. At the end of execution of the
sequence of instructions, what will be the content
of the stack pointer?
PUSH PSW
XTHL
PUSHD
JMPFC70H
(@) ABCBH
(c) ABCOH

(b) ABCAH
(d) ABC8H
[IES-2009]

Q.3 In an 8085 microprocessor, the contents of
accumulator, after the following instructions are
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Q.4 Consider the following 8085 instructions :

ANA A, ORA A, XRA A, SUB A, CMP A

Now consider the following statements :
1. All are arithmetic and logic instructions
2. All cause the accumulator to be cleared

irrespective of its original contents

3. All reset the carry flag
4. All of them are 1 byte instructions

Which of these statements is/are correct ?

(8 1,2,3and4  (b) 2only
(c) 1,2and 4 (d)1,3and 4
[IES-2005]
Q.5 Consider the following 8085 microprocessor
program
FFOOH: MVI A, DCH
ORA A
LXIH, FFO8 H
SUBM
ouT A2H
HLT

After execution of the command HLT, data
displayed at output port A2 H is

(a) 3A H

(b) DC H

(c) A2 H

(d) Can't be determined due to insufficient data

Q.6 Consider the following program to be executed
in INTEL 8085 starts at 3000 H

: 0 H
executed will become LXI'SF, 400
XRA A PUSHH
PUSHD ‘.
W\_r/_\_mmm FOH CALL 3050 H | -
(a) 01H (b) OFH qu_u H
(c) FOH (d) 10H
TR MADE EASY AR S e L
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After execution of HLT instruction, the program
counter and stack pointer contains respectively
{(a) 300A H,3FFC H
(b) 3009 H,3FFC H
(c) 300A H,3FFE H
(d) 3009 H, 3FFE H

Q.7 The content of stack pointer and accumulator
after the execution of program are respectively
9000H : LXI SP, FFOOH
9003 H: LXIH, 9009H
9006 H: PCHL
9007 H: MVI B, 66H
9009 H: CALLR1
900C H: JMP QUIT

R1: 900F H: XRA A
9010H:RP

QUIT: 9011 H: HLT
() FFOOH,00H
{c) FEFFH,90H

(b) FEFEH,0CH
(d) FEO1H,66H

Q.8 Which one of the following 8085 microprocessaor
programs correctly calculates the product of two
8-bit numbers stored in registers Band C?
(a) MVI A, OO H
JNZ LOOP
CMPC
LOOP DCRB
HLT

(b) MVI, A, OCH
CMPC
LOOP DCRB
HLT

(© MVI A, OCH
LOOP ADDC
DCRB
JNZ LOOP
HLT

(d) MVI A, O0H
ADDC
JNZ LOOP
LOOP INRB
HLT

Q.9 Consider the following assembly language
programin INTEL 8085.
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MVIB, XX H
2 :DCRB
JNZ L2
HLT
Find 'XX' if £y« = 5 MHz and total execution
time of program is 500 ps.
(a) BOH (b) B2H
(c) 32H (d) A6H

Q.10 Consider the following assembly language
program in INTEL 8085, if z = 0; given
LXI B, 0004 H
[2:DCXB
JNZ L2
HLT
How many times the loop L2 is executed ?
(@) Zero (o) 1
{c) 4 (d) Infinite

Q.11 Consider the assembly language program given
below
(1 MVI A, 8FH
@ SUl CAH
3 JC  DISPLAY
4) OUT PORTH1
®) HLT
(6) DISPLAY XRA A
7 OUT PORT1
(8) HLT
If the above program is executed in 8085 then
data displayed at PORT 1 and content of flag
register is respectively.
(@) OOH,95H (b) C5H,95H
(c) C5H,94H (d) O0OH, 44 H

Q.12 Match List-I (Instruction) with List-II
(Application) and select the correct answer
using the code given below :

List-I List-Il

A. SIM 1. 16-bit addition

B. DAD 2. Initializing the stack
pointer

C. DAA 3. Serial output data

D. SPHL 4. Checking the
current interrupt
mask setting

5. BCD addition

www.madeeasypublications.org
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Codes :
A B C D
@5 4 2 1
)4 1 5 2
©5 1 2 4
d3 4 5 1
8 ot Numerical Data Type
— Questions
Q.13 LXIH, 9876 H
SHLD 5000 H
MOV A, M
STA 4000 H
HLT
Length of the program is bytes.

Q.14 Consider the following assembly language
program in INTEL 8085.

XRA A
LXI B, OOCFH
LOOP DCXB
ANI FFH
JC LOOP
HLT
While execution of above program the loop will
be executed times.

Q.15 Consider the following assembly language
programin INTEL 8085.
MVIC, 00 H
L3:DCRC
JNZL3
HLT
How many times the instructions DCR C is
executed

Q.16 Consider the following assembly language
program in INTEL 8085.
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Q.17 Consider the assembly language program given
below. ’

MVI A, 84 H
MVIB, ABH
SUB B

MOV D, A

HLT
If 8085 is operating at a frequency of 3 MHz
then total time required to execute the above

program usec.
Q.18 Consider the program given below for INTEL 8085
MVIC,0BH
LXIH, 2400 H
LXI D, 3400 H
LOOP MOV A, M
STAXD
INR L
INR E
DCRC
JNZ LOOP
HLT
The total number of memory accesses required
are

Q.19 Consider the following 8085 microprocessor
assembly language program.

LXI'SP, 0200 H

LXIB, 1028 H

LXIH, 42FF H

PUSHH

LXID, 20FE H

DADB

XCHG

DADD

. HLT

After execution of above program content of HL

register pair is hex.

©OXNOOAELN

/Q Conventional Questions

Q.20 Write an mmmmic_x language program to
transfers 5 bytes of data from location 5000 H

i - — N

MVIA,1CH
ORA A
L1:RAL
JNC L1
HLT
fsk = 2MHz, then time for which loop executes
is usec. to 9000 H in INTEL 8085.
© Copyright MADE vm““mw
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Q.21 Write on assembly language program to find
number of even and odd number from n bytes
of data . Store the count of even numbers in B
and odd numbers in C.

Q.22 Write an ALP to find smallest number from
10 bytes of data.

Q.23 Write an assembly language program to
generate a delay of 100 msec in INTEL 8085.

(&)

Try Yourself

T1. Consider the following assembly language
program
XRA A
MVI A, 50 H
MVI B, OF H
LOOP DCRA
JNZLOOP
INR B
JCLOOP
HLT
The program is executed in INTEL 8085, find
the number of times INR B executed.
[Ans: 1]
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T2.

T3.

D =

Consider the following 8085 microprocessor
program
MVIC, FFH
MVI B, FF H
L1:DCRC
JNZ L1
DCRB
JNZ L1
HLT
How many times DCR C instruction executes?
[Ans: 65,279]

Consider the following instructions executed in

8086

PUSH AX; AX has 0020H in it

PUSH BX; BX has 1234H in it

POP AX;

ADD AX, BX;

POP CX

Find the content of CX register after execution.
[Ans: 20 H]

-
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Memory and 1/O Interfacing

@ Multiple Choice Questions

Q.1 RAM and ROM, both are
(@) Sequentially accessed memory
(b) Randomly accessed memory
(c) Either(a)or(b)
(d) RAM: Randomly accessed, ROM
sequentially accessed

Q.2 Memory chips of four different sizes as below

are available :
1. 32Kx 4 2. 32Kx 16
3. 8Kx8 4, 16K x4

All the memory chips as mentioned in the above
list are Read/Write memory. What minimal
combination of chips alone can map full address
space of 8085 microprocessor?
(@ 1and 2 (b) 1only
(c) 2only (d) 4only

[IES-2005]

Q.3 A memory of 8 KB is designed using 2048 x 8
RAM chips. The number of chips required are

(a) 4 (b) 6
(c) 8 : (d) 16
Q.4 Ina512 x 4 ROM chip, the number of address
lines are
(@) 512 (b) 4
(© 9 (dy 1

Q.5 Which of the following components are used in
interfacing memory with microprocessor
(a) Tristate buffer  (b) Encoder
(c) Latch (d) All of the above
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Q.6 Ending address of an 8 KB ROM is B72E H find
starting address
(a) D72DH
(c) 6543H

(b) 972FH
(d) None

Q.7 Considerthe 3 x 8 decoder given below

IOM 2 D,—
RDI=V1 1 5vg Bl
WRI=0 decoder Dsf—

If this to be used with 8085 to generate read
and write control signals then valid outputs are
(@ D, D,, D,, D, D,, Dy, Dy, D,

(b) Dy, D,, D,, D,, Dy, Dy

(c) D,, D,, D, Dy

(d) D, D, D,, D,

Q.8 Memory map of given interfacing logic is

);m
A
Ars ROWR
L
E ~lcs
< 1
Yho| !
An—p 2:4 7 | 2@
Ay—I A Decoder " RAM
Y,p— !
A o— I>P

(a) 6800H-6FFFH
(b) 7800H-7FFFH"
(c) 7000H-77FFH
(d) None

© Copyright
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104 Electrical Engineering e Microprocessors

Q.9 What memory address range is NOT
represented by chip#1 and chip #2 in the figure.
A, to A, in this figure are the address lines and
CS means Chip select.

1 256 bytes

Chip #1
cs

———) Cs

Ace Al b 256 bytes

0~ "7,
_—
Chip #2
_
Ag-Agg ! not used
—_—
(a) 0100-02FF (b) 1500-16FF

(c) FS00-FAFF (d) F800-FoFF

[GATE-2005]
Q.10 Consider the figure given below.

A mﬂi..l Dq .
0 ..Mmll.
m .m”H Input Micro-
1 S;— port processor
0 S,—| OTH 8085
1 55—
0 Sp—
Uc . rer
M D, — Air conditioner
Input Dg1— Heater
Enable D, — Coffee pot
Output p L Tv.
Port  p, — Light 1
10H p,—Light2
D, — Light 3
D, +— Light 4
Output _
Enable
The following instructions are executed.
IN O1H
XRl C2H
RAL
OuT 10H
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Which of the following statements is/are true.
i) Air conditioner and coffee pot are ON.

ii) Heater and T.V. are ON.

iii)Only 2 Lights are ON.

iv) T.V. and only Light 4 are ON.

a) (i) and (i) (b) (i) only

c) (iii) and (iv) (d) (i) and (iv)

Q.11 For the 8085 microprocessor, the interfacing
circuit to input 8-bit digital data (DI, - DI) from
an external device is shown in the figure. The
instruction for correct data transfer is

1/0 Device

D__ . Ume:
o) Dig— Bl; DOy — DOy (5~ by

Ds, DS,

(@ MVIA F8H
(c) OUTF8 H

(b) INF8H
(d) LDAF8F8 H
[2014 : 2 Marks, Set-2]

Q.12 The following is not true for RS232 standards
(@) It establishes the way data is coded
(b) It defines signal voltage levels
(c) Does not decide data transmission rate
(d) Itdefines standard connector configurations

Q.13 The interfacing device used to generate accurate
time delay in a microcomputer system is
(@) INTEL 8251 (b) INTEL 8253
(c) INTEL 8257 (d) INTEL 8259

Q.14 What is the maximum memory that can be
interfaced with INTEL 80867
(a) 64 KB (b) 1 MB
(c) 8KB (d)y 2MB

www.madeeasypublications.org
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80 Numerical Data Type
—— Questions

Q.15 The internal memory of INTEL 8085
is byte.

Q.16 Maximum number of 256 x 4 memory chips that
can be interfaced with INTEL 8085
microprocessor are

Q.17 A read write memory chip has a capacity of
32 kb. If the memory chip is having equal number
address lines and data lines, then minimum
number of data lines are .

Q.18 A memory system of 128 K bytes needs to
be designed with RAM chips of 2 K bytes
each and a decoder circuitry constructed with
1 x 2 decoder chips with “enable” input. The
minimum number of decoder chips required in
design are

Q.19 In INTEL 8085, suppose the peripheral mapped
I/O has address length of M and memory
mapped /O has address length of N. Then
M+ N =

L7

/Q Conventional Questions

Q.20 Describe various interfacing components.

Q.21 Design a memory of 8 KB using 2048 x 8 RAM
chips such that the memory map is 2000 H to
3 FFFH.

Q.22 What are the differences between memory
mapped 1/0 and 1/O mapped |/0?

Q.23 Write an ALP to access a data byte from port
address 60 H and send it to port address 70 H
where a display is connected. Draw the required
interfacing logic circuit.

Q.24 If the output of the NAND gate is connected to

a memory chip CS line then find the capacity
and memory map of the memory chip.
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Try Yourself

T1. If a page of memory is assumed to be 256
bytes then in how many pages total memory
of 8085 can be treated ?

[Ans: 256)

T2. A 1Kbyte memory module has to be interfaced
with an 8-bit microprocessor that has 16 address
lines. The address lines A, to A, of the processor
are connected to the corresponding address
lines of the memory module. The active low chip

select CS of the memory module is connected
to the y, output of a 3 to 8 decoder with active
low outputs. S,, S;, and S, are the inputlines to
the decoder, with S, as the MSB. The decoder

has one active low mﬂ and one active high

EN, enable lines as shown below. The address
range(s) that gets mapped onto this memory
module is (are)

\fn \fu >:

| | |

S Si S

3 to 8 decoder

EN,§

Yo Yi Y2 Y3 Ya ¥5 ¥5 V2
cs

(a) 3000, to 33FF, and E000,; to E3FF,

(b) 1400,to 17FF,

(c) 5300, to 53FF, and A300,,to A3FF,

(d) 5800,,to SBFF,, and D800, to DBFF,

" [Ans: (d)]

© Copyright

MRADE ERASYH

vw.madeeasypublications.org
Publications - R




