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LO3ID) Digital Electronics

PUNJAB TECHNICAL UNIVERSITY
QUESTION PAPERS

UNIVERSITY QUESTION PAPER, MAY-2019
’ SECTION - A

Q 1. (a) Multiply 1011.01 with 110.1.

Ans. Refer to Chapter No. 1 Q.No. 76

(b) Discuss the principle of duality,

Ans. Refer to Chapter No. 3 Q.No. 49

(c) Distinguish between combination and sequential logic circuits.

Ans. Refer to Chapter No. § Q.No. 15

(d) Define R-2R ladder DAC.

Ans. Refer to Chapter No. 7 Q.No. 26

(e) What is the purpose of state diagram ?

Ans. Refer to Chapter No. 5 Q.No. 82

(f) Discuss race around condition in JK flip fiop. »

Ans. Refer to Chapter No. 5 Q.No. 55

(g) Draw logic diagram of 3-line to 8-line decoder.

Ans. Refer to Chapter No. 4 Q.No. 53

(h) Explain level triggering.

Ans. Refer to Chapter No. 5 Q.No. 67

(i) What is serial-out shift register ?

Ans. Refer to Chapter No. 5 Q.No. 38

(j) Write short note on Programmable Logic Arrays.

Ans. Refer to Chapter No. 6 Q.No. 15

SECTION - B

Oz.wmtlsmolmponumlpplmﬂommdumofﬁnyeodo?

Ans. Refer to Chapter No. 1 Q.No. 61

Q 3. Solve the following Boolean functions by using K-map.

F=(WXY,2)= > (0,1,4,5,6,8,9, 10, 12, 13, 14)

Ans. Refer to Chapter No. 3 Q.No. 57

Q 4. With a neat block diagram explain the function of encoder. Explain parity
checker.

Ans. Refer to Chapter No. 4 Q.No. 54

Q 5. Discuss the advantages and disadvantages of TTL Logic Family.

Ans. Out of syllabus
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POINTS TO REMEMBER [ZY

have infinite number of distinct values and
number of distinct values and are discrete

There are two input signals : analog signals
are contious, while digital signals have finite
in nature.

Types of number systems are : decimal, binary, octal, hexadecimal.

Codes are representation of digital in specified format which include symbols, alphabets
etc.

There are two logic levels in digital system : high (1) and low (0).
ﬂ\erearetwologicsystems:poswveandnoga\lve.

Number system is a set of rules and symbols to represent numbers. It can be weighted

or non-weighted.
Number of values that 2 character or digit can assume is called Radix or Base.

Dedmalnumbersystemhasradx'm:LefmmstdiglnsMSDandngmnoetdWlsLSD.
Bharynmnbersystemhasmdix?'andtwobimydgksom‘fand‘O‘.nswemb
expressedasapowerofz.
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LO3D Digital Electronics
Q 6. How does a Dynamic RAM cell works ? Write its applicatl
Ans. Refer to Chapter No. 6 Q.No. 44

SEETION ~C

Q7. (a) What are Mealy and Moore models of sequential circuits !
Ans. Refer to Chapter No. 5 Q.No. 83
g’r)o Give the introduction of Quine-McCluskey method of minknizh8on,
S. Refer to Chapter No. 3Q.No. 58
Q 8. Explain the types of counter. Write the steps to design a synchn‘fnoun
COuntAorn using JK flip flops.
S. Refer to Chapter No. 5 Q.No. 84 -
Q 9. What are the types of analog to digital converter techniques ? Explain any
one in detail. -
Ans. Refer to Chapter No. 7 Q.No. 15 & 19

ons.
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Number Systems

CONVERSION OF DIFFERENT NUMBERS

(1) CONVERSION FROM BINARY TO DECIMAL.
Q 1. Convert the binary number (110); 10 its decimal equivalent.
Solution. (110)2-1x2201x2‘¢0x2° ey + 1% ,'O‘QS
=4+2+0=6 P
(110); = ©)10 L S

Q 2. Convert the binary number (1011.01) to its decimal equivalent.
Solution. (1011.01),=1x23+0x22+1 x21+1x20x0x21+1x22
=8¢0+2+1.0#0.25=11.25
(1011.01); = (11.25)y

Q 3. Convert the following :
(11011.111); = (o
Solution. (11011.111);=1x24+1 x2B+0x2+1x2'+1 x20+1x27!
+1x22+1x29
-16+8+0+2+1#0.54-0.254’0.125
= (27.875)%0
(11011.111), = (27.875)10

) CONVERSION FROM OCTAL TO DECIMAL.
Q 4. Convert the following :

(71)g = (Do

Solution. (7T1)g=7 % g1 +1x8°
p =56+1
=57

(71)s = (6710

Q 5. Convert the following :

(521.63)s = (Dho :
Solution. (521.63)s = 5x82+2x8'+1 % 80+ 6x 81 +3x87?

=320+ 16+ 1 +0.75+0.0468
= 337.7968
(521.63)s = (337.7968)10

Q 6. Convert the following *

385.24) = (Pho -
(SOquon. (385.24)3=3x82+8x8‘ +5x80+2x8" +4x872

=192+48+S+0.25+0.0625
= 245.3125
(385.24) = (245.3125)0
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0125 0.15625 0.019531

e.g9

N = (431.32)g, find its decimal equivalent
=4x8+3x8'+1x80+3x81+2x82

3xB+1x14 242
=4x64+x+x+864

=256 + 24 + 1 + 0.375 + 0.03125
N = (281.40625),,
N = (431.32); = (281.40625),,
4. Hexadecimal Number System : The number system having radix or base ‘16’ js
called as hexadecimal number system. In short these are known as

0.1,2,3,4,5,8,7,8, 9,A B,C,D,E,F,
Here ‘A’ represents 10
‘B’ represents 11

ue for the system js

rge t value or maximum yay
=15

(r=1)=(16-1)

N= (3FB),‘, find its decima|
-3x183+Fx16' ek
=3

x

Number Sys

() c¢
Q1.
Solut

Q2.
Solut

Q3. ¢
(1101
Soluti

() co
Q4.c
(71)g =
Soluti

Q5. ¢
(521.63
Solutic

Q6. ¢



Number Systems s

1. The Decimal Number System : The number system
2 having radix or base ‘10' is
mllodudoehmnumbcrsysum The number which we
g make use in our iife is

decimal number system. e

The decimal system has the base value of 10, So, its maximum or largest value of a
d‘ﬂb(r-lj-10-1-O.an-radtxorbua.ompoomonvahmumndw
are as shown : 3

Decimal Number l—-ooawm

. |
Significant e ::Ic-i
is self Digit Oigt

1only 1 L B e Y
1000 100 10 1 0.1 0.01
1+ ABCII eg. N = (786.182),,
(786.182)15=7x 102+ 8 x 10! + 6x 1094+ 1 x 10~ + 8 x 102 + 2 x 10-2
2. Binary Number System : The number system having radix or base ‘2' is called as
binary number system.
As the radix or base value of binary number system is ‘2, so its maximum value of digit

T T 10° AT 1{?‘
0.001

is:
(r—=1) = (2 - 1) = 1, where r is radix or base.
The two binary digits are ‘1’ and ‘'0". In binary system each binary digit is known as bit
and has its own weight or value. Its weight is expressed as a power of 2.

Binary Number Binary Point

T
4

025 0125

e.g. N = (1100.011),, find its decimal equivalent.
I1x2B8+1x2+0x2"+0x204+0x21+1x224+1x23
=8+4+0+0+025+0.125
y N = (12.375),

So N = (1100.011), = (12.375),9

3. Octal Number System : The number system which make use of radix ‘8' is known as
octal number system. As the radix or base of octal number system is ‘8", so its maximum or
largest value of a digit is

(r—1) = (8 = 1) = 7 where r s radix or base.




(V1) CONVERSION FROM DECIMAL TO HEX.
Q 16. Convert (80) = (?)ys

Solution.
16| 80 LSD
16 0 r
0|5 MSD
(80)10 - (50)13
0 17. Convert (0.122)sq = (245
Solution, Curry
0.122 x 16 = 1.952 1
0.952 x 16 = 15.232 16
0232 x 16 = 3.712 3
0.712 x 16 = 11.392 11
0.392 x 16 = 6.272 6
0.272 x 16 = 4.352 4

(0.122)15 — (0.1F3B64),

Q 18, Convert (7825.760)55 > (2) 4
Solution.

LO3D> Digital Electronics

Hex

PODWOM

MSD

LSD




Number Systems
solullon. 06875 x 2 = 1.3750 1 Msg
0.3750 x 2 = 0.7500 0 ¢
0.7500 x 2 = 1.5000 1 l
0.5000 x 2 = 1.0000 1 LS8
(0.6875),, = (0.1011),

) CONVERSION DECIMAL TO OCTAL

Q 13. Convert (241),, = (?)e

Solution.

241
30 | 1 LSD

3

0

6
3 MSD

(241)45 = (361)g

Q 14. Convert (0.6234),, - (2),

Solution. 0.6234 x 8 = 4.9872
0.9872 x 8 = 7.8976
0.8976 x 8 = 7.1808
0.1808 x 8 = 1.4484
0.4484 x 8 = 3.5712
(0.6234) 4 = (0.47713)5

Q 15. Convert (305.6875),9 = (?)g
Solution.

305
38 |1 LSD
4
0

6
4 MSD

(305) 0 = (461)g
0.6875 x 8 = 5.500

0.5000 x 8 = 4.0000

0.0000 x 0=0

(0.6875)10 = (0.54)g
(305.6875) 1 = (461.54)s
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Case i : Ay ‘s

'S complement o larger number -

%1
around 00100 Fing) resuh

ts. (PTU, May 2016, 2015 ; Dec. 2007)
: When the given binary number js inverted once e,
known as 1's Complement.

binarynumorbe (1101), so, its 1's°°mpbnnmh:

(iii) Divide (101110)’ by (101)3.
Ans. (i) (2222),5 = (7)44

16) 2222
16| 138 | 14
8

(2222),, = (BAE)5
(- 10= A and 14 = E in Hexadecimal)




X)CONVE‘?W'
0 26, Convert (1AF)s - (?h
Solution.
1 A £
JSSE
(0001 1010 1111),

(1AF),g = (657)
Q 27. Convert (3CFB2E)y; = (?)s
Solution. cor
3 C 8 2
+ .
(0011 1100 1111 1011 0010 1110),
000011110011 111011. 001 011 100
0 3 6 3 7 3 1 3 -
(SCFB.2E),¢ = (36373.134), is k

Q 28. Convert (68.48),, = (?)g
Solution.

6

8:~'4 B

0110 1000-0100 1011

001 101 000 . 0107010 11
R TR ey 50
(5‘-‘8)15 = (150&5)5

ve (11001), — (10101),.
1001




Number Systems
Q 20. Convert (11010010), —» (?)g

Solution. 11010010 = 011 010010
32 2

(11010010) = (322)4
Q 21. Convert (0.1011011), —» (?),

Solution. 0.1011011 = 0. 101 101 100
0, § S 4

(0.1011011), —» (0.554),

(Vill) CONVERSION FROM BINARY TO HEXADECIMAL.
Q 22. Convert (1010111), —» (?),6

Solution. 1010111 =01010111
5 7
(1010111), = (57)4¢
Q 23. Convert (1010 1111 1011 0010), - (?)46
Solution.
1010111110110010
A F B 2
(1010 1111 1011 0010), = (AFB2).g

Q 24. Convert (10110110.101111001), - (?)e

Solution.
10110110-101111001000
B 6 B C 8

(10110110.101111001), = (B6.BC8)yq.

(IX) CONVERSION FROM OCTAL TO HEXADECIMAL.
Q 25. Convert (436)3—> (?)16
Solution.

4 Fasn
s
100 011110

(436)g = (100011110);

00101 00101 1 101 0

(436) = (11D)sg




2

b o A e
(1111 0011 1010 0111 1100 0010),
Pair of 4 bits are used per digit of hexadecimal)

(PTU, May 2006)

(-20=16whenn=4 .

Q 38. (10110111), convert to octal number system.
Ans. (10110111), = (?)s
010110 111
= S 355 (w2n=8)
2NeNy
(10110111), = (267), Three bits at a time can be considered for octal.

Q 39, (736.4); convert to decimal number system. (PTU, May 2
Ans. (736.4)5 = (7)o ¢

7x8+3x8 +6x8%4+4x8"

7x64*3x8+6x1¢i
8

1
448 + 24 -
+6+ 3

478.5
(736.4)g = (478.5),,,




(12.6875),,
(Xho = (12.8875),,
Q 34. Convert the bi

foliowing binary
() 1110101110 (W) 1101101.111
Ans. () N = 1110101.110

1110101 11

Bl

1x2°+ 1%2°+ 1x2°+ Ox23 4 1x27+ 0x2'+ 1x2°+ 1x2”
644+32+ 16§0¢4¢0¢0¢0.54\025¢0

N = (116.75),; = (1110101.110),
(i) N = 1101101.111

+ 1%

1101101.114

Sy
1%2°+ 1x2%+ 0x2'+ 1x2°+ 1x27' + 1x27+ 1x
644324»04»8+4+0¢0+0.5+0.25+0.125
N = (108.875),; = (1101101.111),
Q 35. Convert the following binary number in decimal 1110101.

(PTU, May 2007)
Ans. (1110101), = (2),o

1.7 711103201

e

1x2°4+1x2°+1x2"+0x2°+ 1x2°40x2'+1x2°

64+32+16+0+4+0+1=(117)y
(1110101), = (117)40.

Q 36. Convert (10101), to decimal number system. (PTU, May 2018 ; Dec. 2006)
Ans. (10101), = (210

10101

12+ 0x2° + 1x2° +0x2' +2°x1 = 16+0+4+0+1=21
(10101), = (21)o

Q 37. Convert hexadecimal number F3A7C2 to binary. (PTU, Dec. 2006)
Ans. (F3A7C2)s6 = (?)
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ioment
(W) Subtract -27 from 68 using 2's comp
omplement of +27
R (27)40 = (00011011), (for 8-bit)
I's complement = 00011011
11100100

+1

A 101
2's complement 1110010

= -27

(68)yy = (01000100),

01000100
11100103
[J007071007
———1001
L—Dscamcarry

@) (101110), 5 (101),

101)3 l? 1.
13:'10 001.0011

00110
101
1000
101
110
101

1

33, Fing the Value of x in the following .

11%.1011

¥4

ol



WW
2. Add the 1's complement to larger number
11001
01001

end 00010
around e
carry

3. Add end around carry in the result :
[{looo010
%1 « end around carry in added
00011 « Final result .
(i) 11011 - 11001
Using 2's complement, the steps are as follows :
1. Calculate the 2's complement of smaller number, we have

mber for
11001 ¢ Smaller number
00110 ¢ 1'scomplement

+1
00111 « 2'scomplement

2. Add the 2's complement to larger number, we have

11011
+00111

Carry«{1[00010

3. lfeerryeomesdiswdﬂncarry,wehave
Discard carry «{1j00010

- The final result is (00010),.

Q 49. Find the value of x in the following :
(a) (835)10 = (X)acor (b) (ETC.B)ys = (X)s
(c) (1101.101); = (xho (d) (12.358)30 = (X)2
() (BEE), = (2699)s0-
Ans. (a) (835)10 = (X)aco

= (1000 0011 0101)gco-
(b) (ETC. B)1g = (X)e
Tlsnotpossblehhexadsetnal.ﬂmmresw.

¢) (1101.101), = (10
21)::23-#1 x224+0x2'+1 x204+1x21+0x22+1x2%

(8+4+0+1+-1-+0+-;-)
2 10

(13.625)10




disadvantages?
16 What are its advantages o

. 2009 ; May 2015, 2009)
Q 46. What is a BCD code? (;‘Ta ll»'-cgd’: for the representation of

ry coded dec
ach decimal digit.

Ans. BCD Code : BCD Is the bina ' |
men'rtsBCDoodelsgrvenas.

digital r for e
data. !Hsa“)dbinavynmpe
For example : If 72 is the decimal number

2)
v

(0111 0010)aco
Advantages of BCD code : 2 uivalent of 0 to 9 s
1. It make use of only 0 to 9 decimal number, thus the binary eq
required. -
2. It is similar to the decimal number system but has 4-bit binary equivalent.
Disadvantages of BCD code : 5 :
1. BCD code needs more number of binary bits then simple binary number for
representation in decimal,
For example : (2)y0 = (10); = (0010)gcp.
2. Agdition and subtraction of BCD make use of different rules.

Q 47. Convert decimal 177.25 to octal number. (PTU, May 2017 ; Dec. 2008)
Ans. (a) (177.25),, = (2), '

Integer Part

2[6 r

Fractional Part
025x8 = 2.00
(0.25),0 = (02)8

( 177.25),0 = (261.2),

< (177)40 = (261)q




Nomder Systems

oct.mmmmmmh
base 4.
Ans. The first four decimal digits in base 4 arg -

taking the 2's complement of the subtrahend. 1101 ~ 1000, Blnary number by
Ans. (11010}, - (1000),
Snu.rmmuas(mmo),

&S 1's complement is (10100),

and 2's complement is (10101),
mnmdmmhww.mgu;

11010
+10101

1111
M}dDOCany

Thus, (01111), is the final result.

oummwmmmhm&
nu.o.l.z.s“mﬁummmmme.

Q 44. Solve (10101), - (10011),.
Ans.  (10101), - (10011),
(10101), = (21),, « Larger number
(10011), = (18),p « Smaller number

1. Calculate 2's complement of smaller number, we have
10011 « Smaller number

01100 « 1's complement
+1

01101 « 2's complement

2. Add the 2's complement to larger number, we have

10101 « larger number
+01101

Carry«{1100010

3. If canry comes discard the carry, we get
(00010), which is the final result.

Q 45. Write the first four decimal digits in base 7.

Ans. The first four decimal digits in base 7 are :

0,123




|
-33
mber + 33 and
2 st stOres the NU PTU, May 2005)
Show the contents of an 8 bit regl ( ]
a8 form. f
in binary and sign 2's complement = 1
Ans, Contents after stofing 1
Contents afer storing + 33 2's Compiement
_XeComplemer
s Corpament
——‘Tx_“‘v—?—r 1/11]|0 ﬂnn
0j1/0 | =
(LIRILIRI R BRI RIS ;
— Sign bit )
Syt 's complement method.
Q 3. Subtract (11001); from (11101); using 2's (PTU, Dec. 2009)
number
Ans. 11101); = (29} + Larger
- (11001), = (25),p « Smaller number
? Using 2's complement.
1. Caiculate 2's complement of smaller number, we have
11 +« Smaller number
00 « 1's compiement
00111 « 2's complement
2. Aad the 2's complement to larger number, we have
11101
+00111
Canry«{il007100
3 I'nvyw-\esmmn.wehave
00100); is the final result.
Q 54. Convert binary number 1001 into gray, (PTU, M 2010)
Ans. (1001), = (PGeay coce

Leode of binary (1001), is (1101) e o
code.

(m.mym-‘7.oum"
"ﬂﬂ ; » - a‘q
M_m“c. -"I‘l.mn.‘







18
(d) (12.354), = (x)y

2/12 LS8
2 0
> (12)40 = (1100)2

0
11 r
MSB
Similarly 0.354 x 2 = 0.708

0.708 x 2 = 1.416

0416 x 2 = 0.832

0.832 x 2 = 1.664

0664 x 2= 1328

0.328 x 2 = 0.656

0.656 x 2 = 0.312
(12.354),5 = (1100.0101100 ...),

() (BEE), = (2699),,
Mxx2s 14 x x + 14 = 2699
1122 + 14x = 2685 — 11x%+ 14x - 2685 = 0

A IR
x = Z142y(14)° - 4 x11x(-2685)
— WU x(Eeten)

2x11

= ~142V1%6+ 118140
——=\T0+118140
22

~1411118336
\
22

~14+344
X — 7
22

X=

: 3 %
mer'x=30rx= \22




o|‘H00|0|~2\mw~Nm
——
M(onnmmn = (539
u'-xmuisvfmbv %
Extra zero
ucm“::d-dh 000111100101
complete group “T"(‘ "T“E _g')““ = (E)u'(““’)g-(“)ml

& :
"(‘;’E‘:;‘:'ﬂm (-Gaa)whhemuhgmby

An&&\uybsmymbmw.mhgbﬂwhgm (FTU.Doc.zom
bit (MSB) and piace it : posiion
gmﬁe;:;:mwm%m:::&msa '
and discard and writ
i (1001)2:(?)6,.,“. carry amemallorotherbus.

DA™
1001

$1i1

(1101)50coa \

Grayoodedbhavy(ioonzls(ﬂm)h“
Oumnmwmhmbhnmnmnbumhmhm '
memory of a computer.

(PTU, Dec. 2013)
mmmmMufsmh_mm:Mbmm
way by which we can store -ve numbers
But how does the CPU know if its —ve or +ve?
Ld-lmbomh‘blbiwyu(‘zsm)‘nn.
15 is also represented as 1111. .
SoMCPUM-landis.umbeu-1wﬁ'bwymm
which are used to do operations. " ; ',
Q 65. Given that (79),, = (142), determine the value of b. (PTU, Dec. 2012)
1 Ans. (79)10 = (142),
(142), = (02 x 1+ b' x4 + b2 x 2),0 = (79)p
b Thus, b2+4b+2=79
d b2 +4b-77 =0

)




LO3D> Digital Electronics

' lement.
22 1on of 100 with 99 using 1's comP (PTU, Dec. 201)
Q 60. Perform subtraction

lows
is performed as fol

Ans. (100),, = (99)o using 1's complement is pe

(100),o = (1100100);

(99)y0 = (”°°°”’,2 ment of (1100011); to perform 1's complement
y e
Add (1100100), and 1's comp

subtraction, we have

+ (;t; ??:gg « 1's complement of (1100011),

0000000

End around
Canry

+1
0000001 Final result

9 61. What is the importance, applications and uses of Gray code?
; i : (F , May 201"
Ans. Importance of gray code is that it has a very special feature as only one bit wi

change each time when the decimal number is incremented by ‘1". Due to this reason it is
also known as unit distance code.

Applications of Gray code :

1. These are used in the shaft ition .

2. These are used in the optical discs to produce an ap i

Uses : Gray co‘mmmaﬂ position encoders. A sha
basicalty Produces a code word which re

Q 82. What is the 2’




method.
(PTU, Dec. 2009)

(PTU, May 2010)

PTU, Dec. 2010)

Jec. 2014, 2010)
It is used in the

Number Systems

Q 57. Divide (10101011), by (101),. S
(PTU, May 201
Ans. 101)10101011(10001.00101 A
101
0000101
101
1000

101
110

101

1

058.IanIlmundB-1001.ﬂndA-Buoln92'.°°mplonunlm
- (Fru.n.yann

Ans. A = 1010, B = 1001
A-Bmth’soanplemsubtmdbnngmbyﬂmulolows'
(i) Calculate 2's complement of smaller number. The 2" :
ol swmuotabﬁmby
+1

0111

(if) 2's complement is added to larger number
0111
1010 larger number

0001

Discard carry
(lii) Carry comes discard it, we get
(0001), as a final result.
Q59. Prove thatif A+ B=A+CandA'+ B=A'+C, then B = C. (PTU, Dec. 2009)
Ans. A+B=A+C wel1)
A+B=A+C wl2)

Multiply (1) and (2), we get
(A+B)(A'+B) =(A+C) (A" +C)

AA' + AB + BA' + BB =AA'+ AC + CA'+ CC

0+AB+BCA'+B=0+AC+CA'+C
AB+B(A'+1) =AC+C(A'+1)

(wBB=B&CC=C)

AB+B =AC+C L% t=9
B(A+1)=C(A+1)
B=C KR rhnt)
Hence proved.




I

(11111000} + Toc;v:):aw_. - (00001010)
(~B)go + (18)sg = (1040
(v) 12 - (-19)
(12} = (00001100);
(+19)o = (00010011);
11101100 « 1's compiement
+1

e -
= 71101101 « 2's complement

(=19)ys

00001100

+ (2's complement of 11101101) « (19
?

00010010 « 1’s complement of (—18)4o

+1

00010011 « 2's compiement of (~18)4

00001100
+00010011

00011111« (+31)y

12 - (-18) = (+31),,.
2 Osr.mhundm«mbﬁmnl‘smdz'
m'oruunpmenuﬂonolt)nnmﬁnnumbenmdwh
i ative y? (PTU, Dec. 201
FA;:;.1smd3mwsmmalﬂsbyl‘small‘sby02
exampie : scomplememol(wnO)z's

1
1
0







-4+18
508 —4:ves _ 16
b= 2

-4-18
b--4¢18 or b= 2

1427 or b= =32 =11 (Not possivie)
2

b=7 arith perati
Q 66. Using 2's complement notation perform the following el o
using’8 bit register (s) : 12 - (-19)
a0+ £10 917 =0 (M-18-1000.38 « 0 00 It N 2013, 2012)
Ans. (i) 25 + (-12)
(25);0 = (11001), = (00011001), « Larger number
(12);9 = (1100), = (00001100), < Smaller number
254 (-12) > 25~ 12
00011001 « Larger number
~00001100 « Smaller number
?
) e ——
2's complement of smaller number (00001 100).

2 Is given by
11110011 « 1's complement
+ 1

00001107

£ (0011001), - (00001 709). - '
: ’254_,2)“3' )2 = (00001101),

(17)10 = (10001), =
(6);0 = (110), :(oo(ggg:?g):”"’




Number Systems

\“‘.
\
Q 77. What is the difference between digital and binary

Ans. Digital is discrote data wi

bits ‘0’ and ‘1’ only or bit stream.

here as bina, ?
make use of binary Inforration o data or m%lz‘;::;:,o bits ‘o

s

Q 78. Convert the following numbers :

(a) (12.25), = (?)2
(d) (34)46 = (?);
Ans. (a) (12.25);0 = (2),
(12)4 = (1100),
(0.25)4 = (.01),
(12,25),0= (1 100.01)2

(125)g = (2),0
125

(b) (10101.1101), = (2
(e) (67.2)--("):z “.

(©) (125), = (3),,
PTU,
(b) (10101.1101),-(7).( s

010101.110100

T

(2° 6.6 ),

1%x82+2x81+5x80 = 64 + 16 + 5 = (85),,

(34)16= (7),
3 4

S
(0011 0100), = (110100},

Q 79. Evaluate Following :
(a) Multiply 2A8,5 by B6,g

(b) Subtract*14 from 46 using 8 bit 2's complement arithmetic.

Ans. (a)

x

1 D
1 E

8x 6 =(48)50=(30)sg
(10 x 6) +3 = (63)19 = (3F)1g
(11 x 8) = (88)10 = (58)4¢
(11 % 10) + 5= (115)50 = (75)s¢
(11 x12) +7=(29)10 = (1D)sg

(2AB)g X (B6)ss= (1E570)45

(e) (67.2)g = (7),

67.2
yere N
(110 111, 010),

(PTU, May 2018)

(b) Subtract 14 from 46 :
(46)19=(1110), = (00011110), for 8-bit data
(14)10=(1110), = (00001110), for 8 bit data.

Calculate 2's complement of smallest number, we get
00001110
11100001 <« 1'scomplement
+ 1

11100010 < 2'scomplement

Add above in largest number, we get
11100010
00101110

00010000

(00010000}, = (32)4g




LoD Digital Electronics
5 ge represent ‘0’ from the two given

highe: esent @ * : tom.
vol‘guw mu‘:eozy's::w is called a +ve log® sy:, +4* and highe
Negative Logic : If lower voltage repr _ve logic system.
the given two voltages, thus the system is c::l‘lfx‘ina1 v complement. (PTU, :;c 2101:2
: > i number. i.e.
Q72 Howies s s o it most bit represent the sign of the
Ans. If most L.

' then the number is in
MSBB'l'mmleshnegalNO('Ve)mand"MSBB-o o
positive (+ve) form.
As

* and the lower volta
1" and  vottage represent ‘0’ from

0 = 000
is compliment of 0" is = 111
Value of 0" is = [1]111

3
Shows -ve form

Value of +0' is = [0]111
1

Shows +ve form
Q 73. What do you mean by non-weighted code? Give example. (PTU, Dec. 2014)
Ans. In these codes it is not possible to assign weights to the binary bits or digits
fo their positions i.e., each position within the binary number is not assigned a specific value or
weight. Examples of non-weighted codes are : Excess-3 codes and Gray codes.

:J 74. What is the difference between BCD and Binary numbers? (PTU, Dec. 2015)
ns.

BCD numbers Binary numbers
() BCD stands for binary coded decimal () Bina does not ristrict

‘;;nuqe and is a four bit code for single bit Og:l:u IT:: a bin‘::ty weigt'nel:dtocodem
L BCO of (15),, is (000 shi
| 10 s (00010101)5, (i) Binary of (15),, is (1111),,.

(11010), = 1xp4 ;. 1x29 4 Ox22 4

1x21
=16+8+0+240 31+ 200

"
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(Iv) XNOR gate using NAND only :

Y = AoB = AB+AB -
A
. f
(PTU, May 201y)
gates only.
Q 5. Design EX-OR gate using NAND g
Ans. EXOR gate using NAND gates only :
A Y =A®B = AB + AB Sl
B
PTU, Dec. 2011
Q 6. What is the meaning of universal gates? ( ’ )
OR
(PTU, Dec. 201

Why NAND gates is called universal gate ?

Ans. Universal gates are those gates from which we can design all other gates. For
example NAND and NOR gates. These are called universal gates because these are useg to
design any gate.

Q7. Realize NOT gate using NAND and NOR gates separately. (PTU, Dec. 2011) sing
Ans. NOT gate using NAND gate is as shown : {
A
A""D—~Y-I (._.y,,TAE-)
NOT gate using NOR gate is as showp -
A '
- A ot
A (-.-ngTA_;)
' 8. Realize R and N

(PTU: Dec, 2010 : M.y m NOT






Logic Gates

) lementations of Logic
AND, OR, NOT, NAND, NOR, Exclusive-OR and Exclusive-NOR. Imp!

Functions using gates, NAND-NOR implementations.
POINTS TO REMEMBE%‘

Logical gates most commonly used are AND, OR, NOT, NAND, NOR, XOR, XNOR.

NAND and NOR are universal gates.
one input is low (Y = A.B) where A and B are inputs and

Output of AND gate is low even if

Y is the output,
OutpmolORgateishighifanyone input is high (Y = A + B).

Propagation delay is the average trangiti
‘hput fo output of 5 Switching circyit.

-ANSWERS

e AND gate Using NOR Qates only,







LoaD> Digital Electronics

design or
es one can o
and NOR gates o' % ' sic gates.
34 — by using NAND ¢ any ination
e other gate. Thus, B "0 e NOT 0
can m\t)lc"‘:’,':,“g’:.‘);os like AND, OR, XOR.
implement oth

5 O :
N ﬂ'y is as shown

: Ny AND gale

) Inph.:mollh!hoﬂ of AND gate using

(i) n

8

shown
i tes only in as
(i) Implementation of OR gate using NOR gal

B

?
What are its uses
Q 12. What is a truth table? How Is it represented? (PTU, Dec. 201 3)

i i i in connection with
i S|
Ans. Truth table is a mathematical table used in lOglC; egm G,
Boolean Algebra to compute the functional value of logica their
functional arguments.

i form.
Truth-table is represented in a tabular (table)‘ e -
Uses : In digital electronics and computer science engg., truth tables ca used

reduce basic boolean operations to simple correlation of input to outputs without the use of
logic gates or code,

@ 13. How many AND gates are required to realize Y = ACD + EF + GH.
(PTU, May 2014)
Ans. Three AND gate are required.
Q 14. Which Gate is a single input gate and why ? (PTU,
input gate. It has to complement the given input.
producedatoutputandvioe-versa. ltlsusedforcomplerm
Specify its symbol.
4on of OR and NOT gates. s sy"m'(i"ru. May 2017)

is
A
B Y

. ais. Explain the NOR Gate,
S. NOR gate is the combina







LORD> Dwﬁm ad
i — —_—
= of '8’ squareg
2. Three Variable x-m-:: :23 TR a ‘3’ variable K-map consists &
2% = M' formula Is used = 8. It means
as shown - = A 00 01 11 ::o
R L 001 | 011
x|a8e|x8casc[xsc P T
A ABC’AEC]ABCIABC 1| 100
K-Map for 3-variables = =
Decimal | Variables Minterms | Minterm ol::mon axterm
_Number | A B ¢ | Designation Designatio —
= ABC A+B+C Mo
0 0 0 o ABC Mo S, 3
1 0 SR0( "y ABC M, A+B+C M,
2 ol r 18D ABC M, A+B+C >
A B+C M
3 0o 1 1 ABC M, A+B+C a
4 1050070 ABC Mg A+B+C M,
5 158008 ABC Ms A+B+C M;
6 ORESTR ABC Mg A+B+C Mg ‘
4 e ABC M; A+B+C M,
Truth Table for 3-variable K-map
3. Four Variable K-map
Formula used is 2n = M .
Where, n = number of variables, M = Number of squares
n=4
24=16
g '4' Vafiab'e K"nap Conslsls o' "6’ sqmres.
cb () cD cb cD 60 Ity S

00| O 1 3 2
Cb|ABCD ABCD ABCH 01 4 5 7 6

s|35¢5]3500 ABCo|ABch

;ABCDABCDABCE " 121 13| 45| 44

"ngo ABCD|ABCH 10| 8 ]

4-Variable K-map

11 10




Boolean Algebra
() AB=A+B 7
It states that A + B Is the complement of A . B,

Q 2. What is K-map? Why we need K-maps? Give the various

Ans. K-map |.e. Knmummaphshlptyamm
function. TheKamummapisasysteHnﬂcmomodhrlh\pﬂy::m 98 Bockeen

Algebrg

N expression expression. It is used to sim en
% plify a logic expression or to cony a truth table 1o it
OP), Product correspondi ic ci -
reuit. It
et ng logi hmdmmnmmdswum

variables. For more than 'six’ vairable it becomes complex or cubersome, e dpading

numberoflnputvariables(upwslxvartables)vm\ichI:sl'u.)teasilysoweI:nyBookmnAlget;‘;y

Types of K-map : Types of K-maps commonly used are
1. Two variable K-map

2. Three variable K-map

3. Four variable K-map -

linterms (m),
5 (M).

5 4. Five variable K-map
-map. Here, 5. Six variable K-map
: 1. Two variable K-map : ’
irwise. 2n = M formula is used where, n = Number of variables and M = Number of squares.
2 formed Thus, 22=4
.. '2" variable K-map consists of '4' squares. It is shown in figure.
NEE-Ta  NDAHNNS P T g
tion. When A | ABy| ABoy| A| Mo | M, o|A+B|A+B Mg | M,
er BOO'Olﬂ A|AB|ABy| Al Mz | My 1|A+B|A4+B My, M,
K-map for Minterms K-map for Maxterms

Truth Table for Maxterms and Minterms

Number B | Designation Won :
° Z

o
o o|»




Chapter
3 Boolean Algebra

Boolean postulates and laws ~ DeMorgan' s s
— Boolean function, Minimization of Boo ela
of Sums (POS), Minterm, Maxterm, Canonica

Karnaugh#map Minimization, Don't care “conditions,
POINTS TO REMEMBEEE:'

E¥  SOP involves sum of given product terms and these terms are known afmn;lrz::;ms (m).

E¥ POS involves product of given sum terms of these are knov.m as maxte - cﬁm :

¥ A kamaugh map is simply a graphical method f8r representing a boolean function. It i
used to simplify a logic equation omto convert a truth table to its logic circuit.

¥ Types of K-map are 2 variable, 3 variable, 4 variable, 5 variable and 6 variable. :

EF 20 = M formula is used for the calculation of total number of squares in a K-map. Here,
n=number of variables and M = number of squares. { !

¥ For representing SOP form for K map; enter 1 for each minterm and 0 otherwise.

¥ To minimize the boolean expression using K-map, pair, Quad and octet are formed in
increasing priority. %

¥ Duality

Q-M methiod in the Quine-McCluskey method or tabular method for minimization, When

_ Variables are more than six then K-map is cumber same.
"D Theorem : According to Dual theorem '
Bt ity , from one Boolean relation ofher Boolean

Duality, Boolean expression
. oducts (SOP), Product

Theorem, Principle
canonical forms

ions — sum of Pri
expressions — U
| forms, Conversion between

Quine-McCluskey method.

to an OR slgn:
1" present in the expression,

(PTU. ”ly 2016' 2013' m







Jsing bookean Y = AB+AB
.s,i.A;

1=8 -
V::xsmstw XPression
So

JFAB)=Im {0, 2)
(a

bnngwmxﬂ”.u“*m .

F“-&C):Z;n

(1.3,57
B,C)=xtm




D3 Digital Electronicg
e —CNTONNCE

Boolean Algebra
nsists of '8' squareg

—
4. Five and Six Variable e P e
variables are A, B, C. D st o :-mmp.smv; Five variable K-map hag 28 - 32 squares .
i e = 1t 18 shown in figure ey
BN 01 SPE ST
=t

00

Maxterm

11

A=D

Variable K-map ie. (A, B, C, D, E and F) as shown

EF
CD¥

Six

32

Tt

16 481 49 51‘

20 52 53| &5

28 31 60 61

24 25 27 56|, 57

Grouping of 2 variable K-map.
Q 3. Solve following using K-map and boolean algebra :
() F (A, B) =2Zm (1, 3)
(ii) F (A, B) = Zm (0, 2)
(iii) F (A, B) = Zm (1, 2)
Solution. (i) F (A, B) = £m (1, 3)




wmowem

L‘———‘-//
0. 6) with NOR gates.
(PTU, Dec. 2006)

o;wuumn'(&'-"':

AnS Exy 2 =32 (0, 6)

F(x.y.z)-(X'Y'I)(’-"y’z)
symnongnmwm”““"‘"‘"‘g‘""““

. ———
Fixy2= (XOVOI)G‘V’I)

—
= (x+y+2)(x+y+2)

@— F(X Y, 2) = (x+y+2)+(X+y+2)

=(x+y+2)(X+y +2)







wwowm

ng boolean m" :
Q 5. Solve the following using K-map and verify by usl
4 13, 14, 15)
(0'(&!.0.0)-&"(3. , 5,7, 9,13, 4

Solution,

Y= ACD+ABC + ACD + ABC

Using boolean, Y = ABCD+ABCD+ABCD +ABCD
+ ABCD+ABCD+ABCD + ABCD
= AcD(B+8)+ABT (D+D) +ACTD (B+B)+ ABC(D +D)

=ACD.1+ABC.1+ACD. 1 + ABC.1
Y = ACD +ABC +ACD + ABC

(i)F (A, B,C,D)=2m (0, 1,2, 3,8, 8,9, 10, 11, 12, 13)
Solution.

Peb & e o

*Y=B+AC+ACD

Bode






LO3ID> Dgﬂllmm

May 2009)
46 g=C. (PTU.
AC then Amd
OII.MMHAOB-:’OCM‘GU (o B"-B‘T-?;B-B;
=B(1 - B.
s B.gie;-a.BoBA
KB(B#A)-B‘AQB)
But A+B = A+ C (Given)

B=B(A+C)

=AB +BC
But AB = AC (Given)

B=AC+BC

=C(A+B)
But A+B =A+C (Given)

B=C(A+C) 3
=AC+C.C=AC+C (s C-CSC)
=C(A+1) (= A+1=1)

B=C
Hence, proved.
Q 15. Reduce the following equation using k-map
(PTU, Dec. 2008)

'Y= ABC+ACD+AB+ABCD+ABC.
Ans. Y=ABC+ACD+AB+ABCD+ABC
Firstly, convert the output Y to its standard SOP form, we have

Y= ABC(D+D)+A(B+B) CD+AB(C+T)(D+D)+ ABCD +ABC (D+D)

- ABC0ABCD +ABTD+ ABTD + (ABC+ABT)(0+ )

- +
= ABCD+ABCD +AB 66+A§66+A§C0+A§EB

AB\ €D Cp ch
As|(] 1 [
afo oo,
DO
e






- -~ 00 =ww0o0

() F(A.B,C)= AB C+ABC+ABC+ABC+

is the expression for SOP form.

its simpiified form is given by
=AB(C+C)+AB(C+C}+ABC

= AB+AB+ABC (.'.-c.+c=q

| (+(R+a8)=R-8| '
,(A,ac;.(ma.q(hao'é)(A B+C)(A+B A+B
+8+ +B+ +B+
pression for POS form. " GAR 9
bnnmnbemhunSOPblmwaas .
@ 5+




Bookean Algetra

= AB+AB

=A®@B=RHS (%r-B8.9)

©) AB.A+AB

U, May 2008)

=0=RHS. (- AR=0BB-q

Hence proved.

Q 19. A combinational clrculthualnmk.a.c-ndomme.Fhmiu
following input combinations

A is False, B is True

A is Faise, C is True

A, B, C are False

A, B, C are True

(a) Write the Truth Table for F. Use the convention True = 1 and False = 0.

(b) Write the simplified expression for F in SOP form.

(c) Write the simplified expression for F in POS form.

(d) Draw logic circuit using minimum number of 2 input NAND gates.
(PTU, May 2008)

Ans. The functional block diagram shows the combinational circuit :

A

Combinational |
Circuit F (Qutpu)

Wx.m1manbw¢mhmwwcwam)

gt .-
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t A.B Isthe complement of (A + B)

Thus, trom (1) and (2) we calculated tha

Thus, (A+8) = (A.B)
And (AB) = (A +B) by duality.
Q 18. Prove the following identities using Boolean algebra :

(a) (A+B)(A +AB) +A (B+C) + AB+ABC = c(a+B)+A(8+C)

(b) A(A.B).B(A.B) =A®B.
(PTU, May 200g)

(c) AB+A+AB =0.
Ans.a)(A +B) (A+AB) C+A (B+C)+AB+ABC
=(A+B) (A+.K+B C+K(B+E)+B(K+AC)

= (A+B) (1+B C+K(e+6)+s(2+c)

=(A+B)C+ K(B+6}+KB+BC

('.' K-f- AC=K+0)

" =AC+BC+ ZB+7\E+KB+BC
=AC+BC+AB+AC (~ Bc4BC=BC, AB +AB = Ag)

=C(A+B)+ Z(B+6)=H.H.s

e proved.,

iy
& * (<) s (x5




Igital Electron,
~ Boolean Algebra
Q 22, Minimi the foli
Y=1Im(o,1,2, 8,13, 15) p

Ans. Y = Tm(o. 1 3

©, 1,2, 5,13, 15 (PTU, May 2017)
cb
1

("]

o

= Y= ABD + AGD+ ABD
Q 23. Minimize the following equations using K-Map.
(@Y=(A+B)(A+B)(A+T)
(b) Y= AB + ABC + AB (PTU, Dec. 2016)
Ans. (a) Y=(A+B)(A+B)(A+T)
In standard form Y= (A+B+E)(A+8+C)(A+§+C)(A+§+E)(A+B+E)(A+§¢E)

Y=(A+B+C) (A+B+C) (A+B+C)(A+B+T)

= zM(0, 1, 2, 3)

K-map : ACw ot 1 10
!

o| oo oy
1

IRV E
L | R ) BN N

Y=A
(b) Y = AB+ABC+AB
In standard form
Y= AB(C+C)+ABC+AB(C+C)
= ABC + ABC + ABC+ ABC + ABC
=:m(2,3,56.7)

8Cs B 8 BC

0 .o' 1 11

04 FS 3 -

AC

Y.Ac+8
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Logic Circult :

® »

F(A,B,C,D)

Q 21. Simplify the following boolean functions using K-maps.

(a)F(A,B,C)=X(0,2,3,4,6)

(b)F(A,B,C,D)=2(1,3,5,7,9,15),d (A, B, C, D)=XZ(4,6,12,13) s
(PTU, Dec. 2007)

Ans. (a) F (A, B, C) = £m (0, 2, 3, 4, 6)

~ F(AB,C)= AB+C.

) B, C, D)azﬂ'l('. 3,5, g 9, 15)’“(4' 6, 12' 13)

8 c ¢
h ST
£} 1
= - oz N d,sa‘
= d . and q‘.diz-dglo
0
,“‘




4

( 6+C=1)

B)=Z+B)

Digital Electronics
_Digital Electronics

Boohanm
Implementation using NAND gates only : <

A

B
Cc

Q 20. Minimise the logic function

F(A,B,C,D)=zM (1,2,3,8,9,10, 11,14).d (7, 15)

Use Karnaugh map. Draw the logic circuit for the simplified function using NOR

gates only. (PTU, May 2008)
Ans. F (A, B, C, D) =2M (1, 2, 3, 8, 9,10, 11,14).d (7, 15)

cD
AB co |cib |6 c.o‘

F (A, B,C, D) = G;. G,. Gg. G
Where, Gy =A+B
G, =B+D
Gy = B+C
Gy =A+C
¢ (8.8,00) = (A+8)(£+5) (8+T) (A+)
For NOR gates implementation, we have

F(a8.c.0) = (A+8)(8+D)(+T)(A+T)

(-.-deotorismeelhk-maptofmmabn)

F(A.B,CD) = (K¢B)+(a+b)+(a+b‘)+(i+6)



= AC+ACD+BC
= AC(1+D)+BC
= AC+8BC
= C(ioB)A
Q 29. Using Boolean Algebra show that
(A#B)(IOC)(B+C):AC¢BI. (PTU, May 2010)
Ans. (A+B)(A+C)(B+C)
= (AZ¢AC¢BK¢E)(B¢C)

=ABC+AC.C+ AB.B+ABC +BC.B+BCC

=AC+ AB +8C(K+A) ('.'A+x-1

=AC+ AB+ ABC « ABC = ABC (1 +C)+AC(1+B)
= AB +AC

_;(Aq»B){IoC) (B+C) = AC+BA.
8 30. Minimize the following expressions using K
= (4+8)(a+B)(a+7) &
t AB+ABC. AB (PTU, 20m
‘A le
A+8)(a+B)(a+7) ®)Y= AB:ABC. a8
' K-map :

(-14C=14Bay)

v
w i

-(AC‘KB+BC)(8+C) (-:AK.q ‘

=ABC+AC+ AB + ABC + BC + BC (+BB=B,CC=Q)
=AC(B+1)+ AB (1+C)+BC (-.-ac*ac.an
=AC+ AB +BC



Soolean Algebra

-Asc»AséoAsc.Kchia.Zﬁuc.Q

. ! =ABC + ABC + ABC+ABC+ ARE. 3=
v ABC + ABG
Dneabovefonn-s!hestandard SOP form. e AR

Q 27. Constmclthotmthtlbh'wl: Xy + Xy

Ans.Z = xy+X¥ = xeoy ie., XNOR gate.
Its truth table is

(PTU, May 2011,

Q 28. Minimize the following expressions
) A+ (E + E)
(i) (AB(c+D)+ Ei (PTU, May 2011)

Ans. () A+(B+C)
A (E.E) (DeMorgain Theorem)
=A+BC
(ii) (AE(C+’D‘)+’6)
.m.ﬁ
s(Iﬁ)(ﬁﬁ).c
.(K+B+§)(K¢B+D).C

- (A+RB+AD+AB+B+

BD+-A'6+BE*’ED)C

= %G+ ABC + ACD +BC+BCD+0+0+0
. AG(1+8)+ ACD+BC(1+D)




54
O?l.tmpllrym.aoobﬂ‘funct‘log
FW,X Y.2) =5m (0. 1.2 45

Ans.

Q 25. Simplify the following Boolean function in :
(a) Sum of products (b) Product of sums
F(A,B,C,D)=X(0,1,25,8,89, 10).

Ans.F (A, B,C,D)=£(0,1,25,8,9, 10)

(a) Sum of products from i.e. min terms
F(A,B,C,D)=Xm(0,1,2,5,8,9, 10)

,_ F=BC+BD+ACD
oduct of sums i.e. min terms
AB.C,D)=XMorx(0,1,5,8,9, 10)







6.7 14,15

6,14, 7,15 [

e 1 N 0 2 )
[ I@@@@
I
F=BC+BC+ACD +ABD
Q 32, Obraj

n the set of prime Implicants for = m (0, 1, 6, 7, 8, 9, 13, 14, 15)
binary designations of minter,

Using
ms using Q-M method. (PTU, May
Ans. Step 1 - -

2005)
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62 —==
The cover 0, 2, 3, 16, 18, 19, 29 and 31 minterms. plicants. Thus
T'hor-l:.e,o. 10, 11 are to be covered from remaining prime Im . + the Q 36. Obt
: k using the bina
Ans.
Minte
m
m
m
m
m
m
. v m
S F(V,W, X, Y,2) = vWxz« WXZ+WXY+VX 1
Hance, verified. &
Implementation using NAND gates only 2
F = vWxz+WXZ+Wxy+vx i
e -
~ =(vwxz)(wxz) (WXy) (vX)
v w X Y 2
, Mint
)
| m
——1
= m
Il m
| m
: FWX,v.z) -
m
m
‘ J m
""4._.,.'“‘"!0 2 product
Dec. 201g) ©f maxterms form, !
S b
“‘('A“*B“"c')(AWB'-pc') d -
" , ———




0,213
0,82 10
0238 10
0, 16,2 18

0.2, 16, 18
1.3,9, 11
1,93 11
2, 18,3, 19
2,3 18,19

XXX)(XXXX<

A7

2,3, 10, 11

2,10, 3, 11
8,10, 9, 11
8,9, 10, 11

Fromabovatableonooaetmﬂennlspossuole.o.1.2.3.8.9. 10, 11 = VX
Now the prime implicants are given by table

Prime Minterms Given Minterms
Implicants 0 8 | 9 [10[11 [16
29, 31
0,1,23
0,28 10
0,2 16, 18
1,809 1
2,3, 18,19
2,310, 11
8,9, 10, 11 X
Encircle terms are essential prime implicants.

OOOOOOOOOOOOOOK
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Q 37. Given F(A._
ot e uz“;. &?.cmn.u [

exprosaion fiy c411.15), where o “
Allomuzotm-lmp;m.d.m (l)h‘opb"n mh’:mm./
Ans. F(A, B, C, D) = X(0, i form.
(i) In SOP form ©0.2.3,6,7,12,13, 14 s a (1, 4, 1,15 O U Dec. 2015
A.BCD O o 3
ﬂ 1 d

Co cb
M |(7

d (] 1
AB|( 1 1 ]
AB| © 0o |l¢

S

1
0

F(ABCD) =AB =
Realization using gat“) Posa R RAR.

(i) In POS form
F(A, B, c-D) - W = POS
. = AB+CD+AD
= (AB) (CD) (AD)
= (A+B)(C+D)(A+D)
= (A+B)(C+D)(A+D)
Q 38. Find the minimum sum of products expression for the function

f(a, b, c,d)=2m(1,3,4,6,7,9, 11, 12, 13, 15) using QM method. (PTU, May 2014)
Ans.

A
B
c
b

A
D

Decimal equivalent Binary equivalent No. of 1's used

-k - - . O OOOO>
- - e OO === 00Ww
-h°°-‘°~‘-‘°-‘°0
....-_o‘a-v-loo-‘-‘o

OGN NN




e

No.of 1s |

ooooo-lalalcl.lcl-lcl

0000000000000

_000000000000

O—OOO'oooo_

Loooooooo

Wo'oooooaae

.0000.00.~

Binary

00.00011.00.0

64

ﬁoooo.

S - UTRRee

ooo_oo_

nvcl.loo_

_0_0_111

Z

™~
=)

@
S

04
0, 16

e
o

4,36
16, 24
.16, 48
32, 36
32, 40
32, 48

L Pair of terms

|

0-_-00_0

Binary Equivalent

SUToNIF I al ol

Quad of terms ‘

0
=i

8, 16,24

0,4,32 36

:7.



-

011‘1122223

63

+ 16, 24,32, 36, 40, 48)

o, 0 © 9 ol

o o © ©

- No.of 1s
E F

o O 606 O O

o o v o orelaihv o O

...
~
<
~
g

O 0O 0O O O 0O » O O

Binary Equivalent

Binary Equivalent

000 0«0 «~O0 O« 0O

Sg
i
i

O 0O 000 0O v v O

Eceed@iBige

Q 36. Obtain the set of prime

using the binary designations of
Minterms

Ans.

poolean Algebra




Q 43. Rewrite the following lnnforrntfutnquln‘um
1 ble b'c + acd' + a'c + ¢ (a + ¢) (a' + d).
bec+acd +ac+c(a+c)(a+d)

-b‘coc(td'¢l')¢(oc+c)(.‘0d')
-b'coc(d‘on‘)oc(lol)(a'o-d‘)
=bc+c(a +d)+c(a+d)
=bc+c(a'+d)
=c(a+b+d)

Q 44. Mention all the Boolean laws and explain any two of them.

(b) Identity
A=A

el

(d) Complement

% AA=Q
I:D“‘Y-Aho

Ari=q

(PTU, Dec. 29

iliis
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No. of 1's used l

Minterms/ Binary equivalent
Decimal equivalent C

1

—..Q_..O_O_OQ
-._...-.Q_.o_o_‘o

0
0
1
1
0
0
1
1
0
1

Binary equivalent
B ‘c

D
1
1 1
9, 11, 13, 15 b g
4,6 o

4,12 5
6,7 &

Implicants j m1 ,

9, 11
11, 15
13, 15

_ Now

-







mmlm

B2

prime implicants are :

w:y~y:.p'mm for T’M;‘

= Wxy+wky+wxy+yz+Wz Z) (w+2)
2). (WeX+y) (Wex+y) (W X+Y)(V +

4 , 12, 13) .
S e xlt: o(zo i:g'fxpmon using K-map -“ 15). (PTU, May 20“)
< 0,3,4,5,7,8,9) +d (10, 11, 12, 13, 13, 14, 15)
: emcgg;"-(r;n'(o 3,4,5,7,8,9)+d (10, 11, 12, 13, 14,

2w o o o Boc
AB o] 105 F; 0, ;
AB ‘I 11 q .1 0
AB "F“ii' E1 i)
AB 1 d d

1(A,B,C D)= A+CD+CD+BD
47. Show that (A+B) (A+C) = A+BC.

(PTU, Dec, 2013)
LHS = (A+B) (A+C) !
=AA+AC+BA + BC
=A+AC+AB+BC ('.'AA.M‘
=A(1+C) + AB + B
=A+AB+BC
=A(1+B) + BC ( 1+C-1)
=A+BC=R.H.S. 4
“mplify the expression (- 14B=1)
G, D)=x (0.2.8.9,10,11,12,14) Using k-map jn POS 1o
using NOR gates, X mbt.;::;
¢ ¢p ?
R % o1 (1:? ??
B+D ook 0 N . J (o
01
4 5 5
1
,.1 3 g 13 1 0“
= ) o o )
+B)
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2 e
thod for minimization. When variables are morg

method or tabular me! is used

bcunboruomoandOmM’Od g

‘ function.

the minimum sum of products expression for the PTU, May
13,15) using K-map method. (PTU, 201g)

g.d) = £m(1,3,4,6,7,9,11,12,
Wa, b, c, d)=zm (1,3, 4,6,7,9, 11, 12, 13, 15)

oX 0 54 cd o
ab | o 1 1Jla
0 111
1 010
1| 1]0

ab |1
ab |
ab [0

: f(a, b, c, d)= bd+abc +btd +abc
54. Explain the K-map reduction technique. (PTU, May 201y

K-mapreducuontedwquelsoneolmemmmwdmhueused
; formhM-
raductionlochmquenmksuseoronebitchangelnadjacemceﬂssoﬂut groun 3

place andrnirimlzaﬂonwmbedoneeasny_
p :ThreevariableK-map:

+ABC = BC(K*A)=BC.

c e variable is elimina
lmﬂlnmmed';:‘fu?swaywmapbmdasarm

ental
Product in the SOP form is called as (PTU, Dec. 2017

minterm, These
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= /,//,—T;&/'/‘/—_‘

2. Give functional block diagram of
Ans.
Y (W)

S
(smnacum‘lw)

0 numbers 1.e. 0 geﬂwooutp\nvm
Ans, To subtract tw Le MMW‘V&I‘MAUUB we

.e. diff D' and borrow By’ It Is known as half subtractor. Functional diagram is ag
.e. difference D’ .
shown :

’—‘D (Ditference)

— B, (Borrow)

I

0
0
1
1

B
0
1
0
1

Thus, the minimized logic functions are :
‘D=AB+AB =A®B
By = AB
Thecircundiagramgasm: s
Ae——

Bg




Design procedure — Adders, Subt
Itipl factors, BCD ad, ) .
Demultiplexer, encoder/decoder. parity chock:r" cmm‘om.*m e
. rs. Imple;
decoder. emSntation of

Combinutlonul Circuits

4

combinational logic using MUX, BCD to 7 ssoment

q

=
=
=
=
=
=
=
=
=
=
=

POINTS TO REMEMBER @:‘

Combinational gj 2
comparator, parlt";u :z:,:mb::éom' .'”“9"' demultiplexer, magnitude
Arithmetic circuits are used for addition, subtraction, multiplication, division

Half adder is used for addition of two binary numbers, ' :

Full adder is used to perform addition of more than 2 bits.

Serial adder require one full adder

bospe forre: gkl for one additional bit while parallel adders requires N-
Two more adders are look ahead carry adder and BCD adder.
MsmmmmmwmmmsLe.mew.
Full adder is subtraction of 3 bits.

Encoder converts human language into machine language.

Decoder is used to convert machine language to human language.

Multiplexers are universal circuits which selects ong input out of multiple inputs and give
it as a result. These are abbriviated as MUX.

Demultiplexer receives information on single line and distribute to the 2" lines, where n
are selection lines. These are abbriviated as DEMUX.

Magnitude comparator is used to compare 2 binary numbers.

QUESTION-ANSWERS

Q 1. List the applications of decoders.
Ans. 1. Decoders are used in counter systems.
2. Decoders are uesd for A/D conversion.

3. Decoders are used for D/A conversion.
4. Decoders are used in seven segment digifal displays.

75




1 has 2 inputs and 4 outputs.

© - o o|D
- o0 o o}0

- -

Truth Table 5 r—l. 1 , Dy
o 0 1
b 1 0
2004 o, 0
nput fine 0
decoder 0, 1 0
1
D,

Q12 Explain the working of full adder with example.
OR

(PTU, Dec. 2017 ; May 2017, 200s

Design full adder using logic gates. (PTU, May 2
mﬂmna&wgmummdmmmmamum
wmmnwu.my).mmrmmmnwm as shown in diag
. A B C, [sum
0 =050 0
A 0" 0N 1
Sum (8) 0 1 0 1
B ) 0 1 1 0
S 1
(o8 Camry (C,,,) L Lo x
1 1 0 ol
1 1 1 1
IntomaISf!ucturohasshow,-,




8,

QB.WMMMMMI-L (PTU, May 2009)
Ans. Two applications of De-Muttiplexer are -
(i) Demuttiplexer can

boumwtnplun.mfweomh-w&mmuu
subtractor, full-adder ete.

(i) ounulupa.mhmmmavmwxmgmmmw.
OO.Whndoum.hrmdzlvormunlnndoeodm

WOgdmlymmwmmytinefwasimWﬂquemwwwn.
meremvarioustypesofemoders:

1. Decimal to BCD encoder.

2.Hexadoevna|nobtwyeneodef.

3. Octal to binary encoder.

4. Priority encoder.

Q 11. What are decoders? (PTU, May 2006)
mum:mfbawmwmmwwbhmm

1B +016)
)



Q 7. Design 3 bit Gray Code o binary converter. shown
Ans. The truth table for 3 bit Gray Code fo binary c = :

Decimal I Gray Code

-ao—o-o.-o?
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e e e

C smbinational Circuits

83

(PTU, May
) two BCD digits arg
n addition of 6 (Lo,

‘9' L.e. 1001, Now

Cour

g Pl WEYs
1@ sum of S, 8, S S,
ith the outpyy Thus, on adding, we get SN S

Az Ag As Ay Ag Ay Ay Ag :

B; Bg Bs By By B, By By

S7 S5 S5 S483 52 1 S

Q 20. Design a circuit that will generate a odd parity bit for 4 bit input and

—C, implement it using only XNOR gates (PTU, May 2009)

ou.HowMIIyou'o'mm!bll.odorumambumK:‘-"u.

Ans. 8 bit adder can be formed by using 2 four bit adder IC's i.e. 7483. It is as shown -
B, B, B, B,

RE0C

A A

(PTU, Dec. 2008)

B;8, 8,1, | AAAA

B

Adder 2 i.e. IC 7483

c
e Co Adder 11.0.1C 7483 Cwo

Am.FolbwhglablesrwsmedimkmnwmoddpamyoM:

Inputs Output
A _BaiiCe D Poda
0 0750 0 1 Truth table shows the Poqq in which i
07 QR e 0 numoto(fsmodd\heo\np\nts‘o’andl
0 #50 N erRes0 0 number of 1's are even output is ‘1'. Also, when
0% 1 1 1 Mateslzom‘shmmmnhqm
o 1 0o O 0 1. :
0 1 0 1 1 The K-map is as shown -
Dy %« ¢ 1
0 -1 1 1 0 ABCD
1 0.0 .18 0 e Votovls
1 00 &1 1 AB
1 0 1 0 1 zelolr ol
1 o 1 1 0
1 1 Q .0 1 aglt 101} o
1 1 0 1 0

ABlo | 1| 0"

PR T L 14
1 1 1 1 1







OTID> Dightal E

——
activated for one of !
jors.

©Q 13, Impl R N L3

ABC. -ﬂhmhul.de-m'.‘-.c,
Ans. F'A'BC‘AB'C-CM) (PTU, Dec. 2008)

—
A — AsB

lut
Han
B Adde |AB

Q 14. Define the terms dscoder and demultiplexer. (PTU, Dec. 2016, 2005)

Ans. Decoder : Decoder is a combinational circuit which converts n-bit binary data into
maximum of 2" output lines.
So, if n = 3, we can design 3 : 8 decoder. It is also then sald to be a 3 line 1o 8 line
decoder. :

Demultiplexer : It has single input and many outputs. It has only single input line, ‘m'
output lines and 'n’ selection linés or control lines.

Formula used : 2" = m.

Where, n = number of selection lines

m = number of output lines.

Q 15. Implement the Boolean function with three half adder circuit F = ABC.
' (PTU, May 2005)

Ans. F =ABC,
A28
A— .
ety F5
B_
B 890
2nd 3
Half Halt
c——] Adder | BC Adder | (AB) (BC) = ABC




LOAD> wulaemwu'[
~ ’_/’_’_’_’/;—————————\ decinal 8
T Put rest of the combinations as don't care Le. 10, 11, 12,13, 14 and 15 e

taken as ‘X’
K maps are as shown for designing

Ford' =

co
w056 Ep C0 Nﬁ—g—b—é
28 1 AB [T

1 Asllj?

For'c' ~

AB

AB|{x
AB : -

AB x A§|!1

a=A+C+BD+B6 ~b=B+TO+CD ~c=B+C+D

For'e' = For 't -

CO%r = g
ADC 8P €D cD (;,6' A E6 b _cb cb
) & AB 0

o (l1 Asflit | 1

x || x AB ||| x X

N AB(L4 )] 4

"‘f=A’65’BCOBﬁ




_l@ WM

—~~——
nother 1 M“W

«ABCD+ABCD
£o)+AB[CD +CD)

Q 23. Design a simple BCD to Seven segment decoder.

_apinational Clrcults

'db.un-nwml FEi s

e e i s
1*hEh=lLh=k=01,=1,= >
Ans. “"“"dlhua,,s.. 4= Dandig= 5. (PTU, May 2007)

and taken
mmmhh'um as A, B and C respectively.

'ﬂl'l.l,hl‘,‘

o [ Jol[s [+ [:]o]o
@)

° [®|®|@®@)| @] ]|
ol MUX=2D | 7 o o o B

(“lo=l4=Dandly =T all others are given ‘0’

Thus, the function { (A, B, C, D) = £m (1, 2, 6, 7, 8, 9, 10, 12, 15)

Implementation using 8:1 MUX is as shown

p———
1(AB,C.D)

A B C

2L

(PTU, May 2005)
Ans. BCD to seven segment decoder : Let us consider it for common cathode display.

Truth table is as shown :
Decimal Inputs Outputs 4\
ANEEAEe E e g b se i an] e Ll SR EL i\
0 0 0 0 0 Fia) T |
1 0 0 0 1 0|1 o{olo|o |
2 0 0 1 0 14 1/ 110 | al
3 0 0 1 1 i 9 Y T
2 Y 0: | o] 0.0 i1z 3t
5 0 1 0 1 110 |
6 0 1 1 T R TR 7
7 0 1 1 1 1] 1
8 1 0 0 0 1. 184
9 1 0 0 1 144







R’T""mimw 28
Octal inputs
[ O O e Binary Outputs i
M1 0 06 o o o2 - S ol R |
‘ 0o % o 2 20 o o o
o DR o T 0 o 1

0., aud O 0 o o o 0 1 o

0 o ptRE I Ea e ~ AL

0 Ao 0i o0 0 1 o o

0 LoSNERS el oS n o 1 O

.70 &0 fo i Vodltol 1. 0 1 1o

0 ig-o oo Tok o 1 =iy

From truth table it is clear that the logical expression will be .
By =D, +D;3+Ds+D,

Ei_,am,ah’ By =Dy + D3+ Dg + D,

823044'05'*06#01

Its circuit diagram is as shown :

D,"—/-—
Jec. 2013, e 3
input from % » @——a‘
are of the D, — |

D’.—/ = ,
dng'rh... D, — - D—-B‘
U, Dec. Dg — ’
es l.e

D
) B
D; — —————
Q 27. What is a Multiplexer Tree? Why is it needed? Draw the block diagram of a
32:1 Multiplexer Tree and explain, how is input directed to the output in this system.
(PTU, Dec. 2014 ; May 2013, 2008)
Ans. Multiplexer tree make use of multiplexer in cascading by two or more multipiexers
with less number of inputs.
It is needed because more number of inputs in a multiplexer can be obtained by using
cascading of multiplexers with less number of inputs.
Let us take the example of 32 : 1 multiplexer thee using 16 : 1 multiplexer and 2 - 1
multiplexer.




OR gate.

2" inputs, when n are the selection fine or control fine code, which selects are of the _,
hputsnn&pmduconauhaoutpm 4
Multiplexers are used in telephone exchanges for time division multiplexing. Th.“ ’

also used in function generators.

Q 26, Explain the operation of octal to binary encoder. (PTU, Dec. 200
Ans. Octal to binary encoder consists of 8 input lines and 3 output lines i.e,
Ionnula,2"=Mor2°=8foroc1al. ;

Functional block diagram is as shown :




Dﬁ?

—
—
—
—
—
—
-_—

=
=it

@—-c
d
= |
e
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G,
G,

S somentation of the simple fixed Boolean f

F(A,B,C)=AC + A *AB'C + BC using AND and OR ga PTU,

""'F(A'B-C'D)'A'C+A'B+AB'C+ gates. (P ,
p

BC.




2. It réceives ‘n' number of coded
information and gives 2" output lines.
For an 'n' to ‘m’ line decoder we have
m < 27 outputs.
3. Types of decoders are 2 to 4 line decoder,
BCD to decimal decoder etc.

4. Number of input lines is decoder are 2 or

2. It has single input line and multiple output
lines. Selection lines are used to select

the input at appropriate output.

3. Types of demultiplexers are :
1:2 MUX, 1:4 MUX,
1: 8 MUX and so on.
4. Number of input line in demultiplexer is

more than 2.

single.

Q 29. Design a combinational logic

circuit for converting Gray code to binary.

(PTU, Dec. 2005)

Ans. Foﬂowmmbleshwsmetnmmuetormvemdwaymwbkwy:

Equivalent Gray

Decimal

Code inputs

Binary
Outputs

0
0
1
1

Ge
0
1
1
0

B,
0 0
0 1
1 0
1 1




n»coa.olsalocaonunowmdecuememputdreaedtomeoumv.
meoodalsoooooas4saszs,.so

'O'phlssa!eclsdandgoesloheoutput
Sbnﬂany,whenthoselecﬁmhecode[s;

11001« §,8,8,8,8,




For example, if S, S; Sy = 101, then the D data input is selected and the output Y = Ds.
The commonly used multiplexer IC's for 8:1 MUX is IC 74151 (Eight input MUX).

Q 35. How many select lines are required for a 10 to 1 MUX?  (PTU, May 2011)

Ans. 4 select lines are required for 10 : 1 MUX.
Q 36. Design a comparator circuit which compares two 2 bit numbers. It has

three outputs A> B, A< B and A = B. Also showthat A<B= A>B.A=B.
(PTU, Dec. 2017 ; May 2010)

Ans. Comparation functional block diagram for two 2-bit numbers.
A—> =
A—>

—p A=B

8.—
— A<B

o

e













B8,
AANES, B8, loa/an
ALl o 1 1 1

AAl © 0 1 1

AKXl © o m °

Implementation of a
A A B, B

high only when more than one input is high.

St

Inputs | B——» Circui

Cr—=p

R i -
e KmeplrAcBashogn; W

AAl 0 0 o Py .~,(A<B)-R‘B‘..K1X°B°‘R°B‘a°

comparator circuit which compares two 2-bit numbers is as shown.

037.Dodgnleon1blnaﬂonalcmnwlmslnpuham1mutm«mb
~ Ans. Combinational circuit functional block diagram :

—— Y (Output)

(PTU, May 2010)









MQ rogister is next shifted 10
n.w%“wummnmw“"""‘m"

Again for negative positive result, we have L
m,:m.:.wbm_m1BWthSBdm, giste
Quotient is accumulated. S y
(b) If the subtraction result is negative, then the divisor is added to MQ register
bmbhnbyiﬂ.mw,hwmbﬂbpu”a
MmmwmmuﬂmmofbnshMDm&ed.e._
has been shifted to left by 4-bits. At last we get the quotient in right-half and re
hallolMOromr.
Q 41. Design full subtractor using demultiplexer.
Anc.Tnm,hblohasshownforMsubtmmor
Inputs




||

Q39. What is multiplexer? Explain with the
like NAND and NOR gates.

help of an example. (PTU,

mmxofmmemlvmm
‘many into one’. It selects one input out of
multiple inputs and produce it at the output. The Py
selection of the input is done by selection lines. Many inputs| Dy —
Formula used in 2 = M, where n = number of " or TS

selectimoroontmlmwu=mmberd e
Dy

input lines to the multiplexer.
Multiplexer is also known as ‘Data Selector’,

It is abbreviated in short as ‘MUX. It has several
data input lines and a single output line, The
functional block diagram of multiplexer is as

shown




ireult using NAND gates only. (PTU, Dec. 2014)

D)

Borrow
(8)

L
O‘7.bouynn32to1uulllphnru'lngﬂoi Multiplexer and explain its working.
(PTU, May m.)

Ans. 32 : 1 MUC using 4 : 1IMUX is as shown
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>

D,
o,
D,
D

gv
Oy

o
Poop




arotonal Crous

- b
T aasmon of (0110) prceey =
01 ,"g’ (oom,..,,,“.__

+0011

EMMG(..)”_
4810 - @100 1

0011 0011

L

nature of excess-3 code.
(8)y0. 1's complement of (6);0 = (0110); = (1001),. its
complement of (1001), is (0110),.
MBNWstmwnqnd(mw).
@ 44. Implement the function f (w, x, y, ) = m (0, 1, 5,7, 8, 10, 13, 14, 15) using two
mmm-‘mmmmmo«um (PTU, May 2014)
Ans. Implement the function using 8:1 MUX

Dy | Dy | D; | Dy | D, D,‘o"o,\
@Dz ]3]« @] @]

@ | 1 12@@\@‘
Jo [olola]als]

®
®
1

— Iz) =
m(o.%.vmo.n.u.m




w

)
Sc
KmeplorA<B=  KmaplorA=B= : m Mon
’s 8 O Bap i A
A A A
PEBIo) i@ o) :
Al o, 0 Al 0,| @) - \
.. For A < B output .. A= B output is Sy

is AB AB+AB=A®B

mquwnm‘b!or.mum_ rator is as § ; :

L]

- YT Y

 d

6otoBep
©o > (O110)ge,,
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jray convertor,

"equired at e
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)
b

-0 -~ olw

QKNONMM“NWQN.
cheaker,
m“*dwmmuw:
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m"sz""""““‘*"‘l%ﬂ..,,om 108
10 s disabled. Also S5, & on which m:::g:hu:.b:f“m&"hwx
enabled. Thus, Dy, D,

S enabled ang
g g o MUX i.o., MUX 110 M g
,xmwmmdmuxs_omg::m““f’gumarmu‘xam.m awx;"::(v::
“ux105Mmmvbmm,w"“°aah;°i“°;hmdwxgm
Y'DS*O-D' Output

Q 48, Howmany

Ans. For 10 to:
formula. Where '

x j
Putn=gq, we get

2‘>1oandk5rn-3.wehawz°<10
. May 294 Tthuloahesmnqud 3
Q 49. Explain

wywrmbomhhpu\sbllsmi.mmt
exprmoduhoAND'llWolmolwobhAmB.
Cunyoonomo(oe)-A.B

Canypropam(GP)-Aoa

5 ﬁDT_ ) D— sassec,

*

and carry out Coq = Cg + Cp = C,,
mmmm:

Cout = CGo + CPy, Gy, 0

%-O@,#OP,.C.,’ )
= CGy + CPy. Coy 0
ety o
= CG, + CP, . CGy + CP,. CP,,

3 . CG +CP u-w.-go

Similarty, Couz = CC bl ¥ TN OP|OG.M'

- ime (PTU, May 2017)
M, where n = no. of

-

&' seloct Wnes.
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o Toggle state s ihat In which I8 O
:-ﬁmnm"'""”
@ Master slave fip-fiop i
huwm“ m“ﬂ.n"w"
- m.-uum"‘”""‘ callod as shift reg
6 The registers in which shifting of data takes place are
& Types of shit registers are :
SISO Le. Senial in Serial Out.
SIPO Le. Serial in Parallel Out.
PISO Le. Parallel in Serial Out.
PIPO i.e Parallel in Paraliel Out.

addition to it data can be shifted in and out in serial form or in parallel
L camndumwodbmtcbcknhuofmolm_
& Counter types are : | o

Asynchronous Counters 4

Synchronous Counters,

'Mmmmmmhm ot simuftaneous i.
o “"""*“Mbhmmwm clock is not simultaneous

1. dmmmvm[d‘f




wough encoder,
wessing takes plag,
Jecoder. The
man reference,
ransmission of binan o

the transmitter is k"OWn %
Freceiver is known as p
ristor odd parity we
hown

Poaa

1

3
es
r

chapter
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Sequential Circuits

Shift registers. 7
POINTS TO REMEMBER JZ8 |

o th-'bplsamuﬁnﬂaldrqmordwloavmbchlsmedtostogealr\gbbudwomauonor
data i.e. either ‘0’ or ‘1", Single fiip-flop stores single bit at a time.
Fiip-fop is a bistable multivibrator as it has two stable states.
[ Anunclodcedﬂip—ﬂoplscalledaIatch.AIathsMcircunwhiehlscmstmadushg
. two cross-coupled NAND gates or NOR gates.
NOR gate S-R latch Is called an active High SR latch.
NANDgateS-HlaidﬂscaledanacﬂveLowSRlatw.
Flip-fiops may be level-triggered or edge-triggered level-triggered are :
High level triggered
Low level triggered
Edge-triggered are : Positive edge triggered
Negative edge triggered
& Types of flip-flops are :
RS, JK, D and T type.
& Dﬁbﬁoplsalsocaﬂedasumsparemlatchaansomp\n!ollowsﬂwhpmwhenmmek
is high.
J-K flip-flop is the most widely used of all flip-flops.
For SR flip-flop :
When, S = R = 0, there is NO change condition,
When, S = 1, R = 0, there is SET state,
When, S=0, R = 1, there is RESET state.
When, S = R = 1, there is invalid state,
& For J-K flip-fiop :
When, J=K =0, there is NO change condition.
When, J = 1, K = 0, there is SET state.
J=0, K = 1, there is RESET state,
When, J = K = 1, there s Toggle state.

0
0
1

-

855

8§

108




LO3D> Digital Elect,
o - through encoder. Thus,
to binary 3 1
electronically from decimal device such as 0. Then p o flselL
converts h ““ ma"““‘?’ 'O:U"Mammll.o'?dmu.gl g to the decoder. The decoder ¢
back binary to decimal and the 7 il

chapti

Rrealization of
) counters, Moc
a1 8 oo =
8 Checker
K-map for P, is as shown :

8
- A\B 8
Al1]o] XE
= Poy=AB+AB=AGB

Thus, the circuit is as shown :

;:)DPW ;

Qoo

A% B §
T

p+e”

35 8 &
2328
i

53 %




WVee

Re

F,anszaretheop(mgo,mm of
type of multivibrator to ; nections of passive components according to the

For example :
(a)AsmbleMmuvibm:F,ac,mfz.cz,

(b) MomstableMmﬁvb'm:F,ccm&:R.
(c)Bis(ableMulﬂvim:F,-Fg=PamldmbndRdeddﬂ!mmvm
Q 10. Forthaglvonmdhgnm,drnthomuduahnwam.

State Diagram :

()00

Ans. State table is as shown :

Present Next States
X=0
a

c
a
b

a
b
c
d




of JK flip-flops.
s o S

2. JK fiip-flops are used in | >
Q 4. Give ditference between latch and

Ans.
[ Latch - [ ;ulp.ﬂ:pms clock signal.
1. Latch has an enable input. 1. e

: enable input is active, the latch | 2. Wm”m“ 3
i mu:wmw-mto fts outputs only at a particular inst
Input.

as.uowmmunﬁcondmonunbodlmlnmd?

An:.RmummwuoncanbeamnmtethKlatnhbytwoways:
1.Ushgmeagomygered.1_-l(
2.txshgtwnmwmdxmuop.

are required, where,

Pulase? W

s







4. T-type fiip-flop oy :
Q 18. Explain about multivibrator. (PTU, Dec.

Ans. Multivibrators : Most of the digital circuits or systems need some ki

for example, all clocked sequential system required a source




LOIDS Digital Ejecyre.

Output (v)

X1
B

(PTU, May 2

5 self-starting type, §
into a valig State a

sotha(mom :

ltisasgmh 5.

jal Circuits

s
Ans.

= 256
28 '25 =131
Thus MOD - 131,

Q 14. Differentiate between synchronous and counters.
(PTU, luyans.aou.zm 2010 ; Dec. 2017, 2013, 2007)

/’\anm
- 118
the modulus? has eight ip-flops, 1 the =

what
(PTU, Dec. 2007)

Ans.
@% S
imi nters
! :emmm'm“‘ 1. Clocks provided 1o first fip-iop and s
counterd) in synchronous output of first flip-flop acts as clock to
2. Speed is fast =y s en,
as no clock delay is | 2. Speed is slow as compared to
provided to fiip-flops. synchronous counters as clock signal
Is delayed for other flip-flops except the
first one.
3. Circuit is complex. 3. Circuit is simple.
4. Cmtbmmumuonqlcnwnryh 4." Cost is less as compared to
required. _-—synchronous counters.
Q 15, Differentiate between al and combination circuits.
(PTU, May 2018, 2013, 2012, 2011, 2007 ; Dec. 2017, 2014, 2010)
Ans.
Combinational Circuits Sequential Circuits |
1 Outputdependsonlyonnnepestvm . Output depends on the present and
of input. past values of input.
2. Feedback path ls not used in |2, mebmmmﬂ
combinational circuits. gV circuits, By -
3. Memotyelemunlsnotprewn. . Memory element is present.
4. 0|ocklsnotusadlnoomblnaﬁonal . Clock is used in sequential circuits.
Circuit is complex.
ctmmudmph y
% 6. Examples of sequential circults are :

6. Examples of combinational circuits are:
Adders, subtractors, code converters,
comparators, multiplexer,  de-

Flip-flops, counters, registers efc.

: mmm.dooodel‘.emodu,m.
o1o.mmmumummmmnm»m' w‘:’-m
bit shift register? (PTU,
Ans. fcu(IzMHZ

n=8
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of a mod-5
o W“m"mm
.M'“-um;‘?ﬂms;mmgm

j *Vee
¢ 1o 2000
— l M‘\) R2) u',m Ry2) 1
.I @ MOD 2
f o % KN
of =@ PP 1°
O, G QO G o
2005) The Qj output is externally connected to input B. It acts as clock input to mod-5 ripple
states counter. Following table shows the MOD-10 configuration using MOD-2 and MOD-5 counters:
 the MOD-5 counter Output Clock ] Count
outputs |
__0.9._29——2'—— Q
op. 0P 0 9 0 —"%‘" 0 0
m} 0 0 0 1 1y 1
| 0 0 1 0 2l 2 J
9.7 a0e 1 u i 2
0 1 0 o 4 : J
0 1 0 1 5! 5
sy 0 6+ \ i J
A 1 1 1 74 7
T & D0 0 8t \ y J
1 0 0 it 9l 6
el M| —
) MOD-5 counter FFAtoggles 2

After 1001 if reset to 0000.















0y=04600, =0, =0y =
Now next it 1 i a seialip

0y = 1 means K, = 1. So when se
0 already reset, .

i



Counter

(PTU, May 2009)

() Counter counts the clogk Pulses,

Shift Register

Jx 8y gy () Types of counters are : Asynohy .
"(‘,; g synehronous, decads, MOD-N,
A1 B Johnson, ring elo,
o /] ]
“ ADX X

(W) 1t uses Tlip-flop, JK Tlip-fiop.

(v) These are used in banks, tallway
slalion elo,

(0] m:wmnmuum
(i WMMWN‘IWH\
DOMHMWMWOI&W
hmmm.mhmu

parallel in sorlal out, bidirectional,
universal ete,

() 1t uses D-tip tiop,

(v) Mmmnmhm
ROM, ete,

ou.lummm«lnmdnmumm.

Ans. Astable multivibrator 1s a fre
imllivibrator s & one shot olroull, Astable
15 used 1o generate a gated pulse,
Astable mulivibrator has two

I frequency of astable mullivibrator 1s

._'.;.m‘“

(PTL,
0 unning multivibrator
genorates the square wave
Whose width can be controlied.

extermal triggerng Ia required
the other as quaskstable state.

Dec. 2000 ; May 2008)
whare as monostable
form where as monastatie

WIth & pulse of desired
oiven by

Ny Of monostable muivibetor s given by -



Output ]
Da Dg X
0 o b4 ¢
; 0 1 (1] g
1 1 4 : v
0 1 0 s
0 1 o t '
0 o o o2
1 1 1 2
0 0 0 g
K-maps are as shown b
1. For Dy : 2. For Dg :
BX BA
A\ _BX__Bx Bx _B% AN-BX__BXx _BX _BR
A-B 1 0 [ml Alo [@Df o ﬂ
@] o[ o I alo ool
D= AB+AX . Dg= ABX+BX

o

Q 33. Wh

Ans.
Counter
) Counter
(i) Types of
synchre
Johnson

(iii) 1t uses’
(iv) These
station

Q34.E

Ans. |
multivibrator
Isusedlog



M=oy

Q 31. Show the contents of an 8 bit
; in binary sign magnitude.
, 2005) Ans. Contents of an 8-bit register after storing +36 :

T[[LLE

mtomsofan&bﬂrag’maﬁuaomd—ss:

€=

t1jojt]ojojrjo}o

Sign Magnitude
bit

032.Dulgnnclrcunmatwiutumﬂonwcomlngwmhdhgnmglnnhdw:
W

(PTU, Dec. 2009 ; May 2009)

An&wa-w.bsm.c=10andd-11.
Thus.ﬂws:aledagramchangosw:







7S are triggered at the Samg

ny2015:D.c.2009,20°.’ :.
maybedescgnoau;mgn‘

tagram of master slave Ji

CLK
Preset
K
Q
Outputs ‘
—Qa PR CLR | cLk J K Qi S )
0 1 d d d 1 0
1 0 d d d 0 1
0 0 d d d 1 1
1 1 e i I 0 0 No change QR Hold
1, 1
the CLK,, is 1 and : 3 T A ] o 3
,the CLK,, = 0 and 1 1 o i 1 0 1 0
tion the inputs at J 1 1 A & 1 1 Q, Q,

037.Dnlgnamod-cupcoumor. (P'I'U.Ihymuboc.m
Ans. MOD-6 up Counter : It can be designed by using either synchronous or
letustalmmedesig\hgofMOD-supAsymm

TheMOD-NcunarulcolnmN-uo.lorMOD-sewluhmnh\w
6-1=5

SO.MUWMbS.hMyb(YN)z. :
M.SWmM.Skm.debimybhma.
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126 e ———— PTU \
"7 0 35 What are synchronous counters? (PTV, Des. Sep

Ans. Synchronous counters are those counters in
clock puise Thus all the fiip-flops used in

time
4ing of master slave JK flip-fiop.
Q8 Bty (PTU, May 2015 ; Dec. 2008,

Ans. Mastor slave JK flip-fiop :
8, D and JK flip-fiops. lewmmmwmmm’dmm“

fiip-flop
In figure m Is used for Master and

S Is used for Slave

Q
CLOCK
a
Working : X
Cm‘l:WhmpOvaecbck !
Pulse goes on, leading edge
CU‘s‘SO.thendatatrWerredtoOmlsheldupaoch,?g 1. "Wthecugm

Case 2 : When the clock

pulse goes negative, traili
CLK, = 1, = » tralling edge is applied, the

LK',< u‘dm@nCl,,,aﬂdc;.,,wn!lbetransferredmcp:5E Yot CLKy, =0 ang
and K sho nofchange.msisovercwnebymeuseofd“ umduraﬁonmmu,

which each flip-flop Is provided same
Wmmmmfﬂﬂhm f

The master slave flip-flop may be designed using R.

—

[T

3

- ek mh s O = O

o
g
g



]

= , \;"‘\-‘

~ atlast we get Q,Q,Q

numbers of states is 3,

jal Circults

1 Qg = 000

1t is clearly shown in

- oo|P
0

The
numfofmpﬁounqw'dm:znh-mm-eomnw“

ExdtationTableofJ-Kb-noplsasshawn‘

[ProumShu Next State J K
Q. —Cniy ; w
0 0 0 X
0 1 1 X
1 A0 X 1
1 1 X o
Thus, the circuit excitation table is as shown :
{n Present State Next State Flip fiop Inputs |
h Qg | Qu Q.1 | Qay Js Ke |k |
= S 0 1 0 X 1 X
o=’ 1 0 1 A S 1
3 < 0 0 X 1 0 X
1 e 0 0 .8 PR R % 58,
K-maps and simplification are as shown :
ForJg: gt
A atl e
alo |ff i | xl
of x | piSSS
- Kg=1
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— e working : The dala low input sets the fiip-fiops forcohully as data is given 10 prasst pin

LdtOiObWﬂnlhmme”w',"mw‘d‘

Wwwwoﬂ"o%%-iow when clock pulse ocour. It shifts the data
w,vauﬂ.lvou

@ 39. What is the function of multivibrator?

(PTU, May 2012)
mmunmw eind g Wveiains. For O
gavental syst a of trigger pulse and in dighal systems rectangutar
,eqomuuomad mt ction s 1o produce Bming nuhrmd

y W‘q"‘““m"‘dﬂm
1 Q 40. Draw the logic diagram of 4-bit Twisted Ring e Bcatbla e
gperation with the help of timing diagram. ®TY, May 2017, 2008)

P Ans. Twiste ring counter is known as
l' ,.aedmmwmbw

Following figure shows the 4-bit

:' D, Q D, O}
G FFO P FF1
|0t cutput Thus, 8 | — AT
mmma%umno‘.mao,um»%wdm
2017 | . ccnected fo Dy and output G of Dy is connected o Dq then the counter 18 known &5
| ; Dec. 2008)
hift register accepts mammmmm
mmnhublobudm:
Clock | Clear | Cae )
G
|
% |
' o,m \ J
“d’ \

Q—Q—‘—Q—Q—p._‘_g

PO PO B B P E O e

.AQOQQ-A-A-L-.P

Q,
0
1
1
1
1
0
0
(]
0




Output :

. Z=0
2.Jg= AX =1.0andKg=A+ XY
Jg=0andKg=0+ (0.1)=0
Thus.A,..'-lasFFAbsetandB,,,.-oasmerelsnodnangelnmeFFB status,
Therefore, next state = 10 and output Z = 0.
= Next state with XY = 01
J=0,Ky=0.. Ay, =A=0output Z=0
Jg=0,Kg=0 .. B,,,=B=0 . Nextstate = 00,
= Next state with XY = 10

va=lmnd SAy=A =1

Jsx’,Kau] "’Bnﬂag-]

- Next state = 11,
Next state with XY = 11

J=0,Ky=0 E A mAdo
< Bpy=1

JB='-KB-0

- Next state = 01,

Thus, the state table is given ag -

L1 ——
For stable table
Pvnon'mloAB-OO
> mnmumxv-oo_ p:

). Ju = BX + BYand Ky = BXY
J‘-Oo'-ll'!d'(‘-to.iﬂo

output Z = AXY + 377

=(0.1.0) + (0.7.9)

LZ=0

°"'PU(Z.Axy+ BW

=(0.1.1) + (OTT)

L2Z=0










jister. (PTU, Dec. 2013) 1
r simultaneously data Is
is parallel input data will

@ same data as applled

ollected in parallel form

ip. Thus data will be at
il be 0101 then output

p-Flop
A

qeaquentisl Circults

ot s & ri 137
Q 47. Whet 16 & ring coumery e

Ans. Jing counter ig the

(PTU, Osc. 2018, 2012, 200%)

The truth table is as shown

"""'""‘Wdu 5 Yeuack o npa of et
sage lHllluhoummeo bmm nlagn
0, Q, 0, 0, 0,
o Fr P rr2 P o

Reference
State

Q 48. What Is significance of figure of merit of flip flops?
Ans. The mlnmmmmamManmmnpmn:oan
Q delay and setup time of flip-flop. The figure of merit for a flip-fiop is the sum of clock to delay
of flip-flop and setup line Le. Tep + Tgy.

Q 49, Convert a D flip fiop into a T flip fiop.

Ans. Conversion of ‘D' flip-flop to “T" flip-fiop :
The truth table for D to T flip-flop is given by

(PTU, May 2010)

Inputs

Output |

Present State Q,

Next State Q4

%

0

© = = ol

0
1
1

0

1
0
1

0
1
0

1

K-map for D is as shown :
A
o I

T|®| ©

D= 'r'd,#fo.,

=TOQ,

(PTU, May 2010)



Next state decoder

3-bit Shift
Serial input

Q 45. Explain the working of parallel-in-paraliel-out shift register. (PTU, Dec. 2013)
Ans. It is in short known as PIPO shift register. In this register simultaneously data is
entered from parallel inputs and with the application of clock pulse this parallel input data wil
be at the output of corresponding flip-fiop.

ForPlPOshmmmD-ﬂbnopbmedbecamlwnmmwmdatauw
at the input.

Whenevercbd(puiselsgivmmhpmdamhstoredwlbeeoﬂemedhparaldbm
simultaneouslyasshownhﬁg.
In fig. A, B.C,Dconnectedtomehputdaupholew\nﬂp-ﬂop.m‘huwlben

D, Dg D¢ Dy, parallel data output fine will be Q,QgQ:Qp. So if input will be 0101 then output
will be ;

Q4Q5QcQp = 0101

i
oD c B t
ik LDD Qp D Q LD- Q| Da
| % -
QL Q. Q,
Paraliel Output

Q 46. Which fiip fiop is preferred for data transfer?
4 -Dﬂb-ﬂopispmlamdfordahmw.MhDM
Pt will be stored in the fiip-flop with the passage of clock.




FFB status,

It repeats after 5 bits i.e. 11010 so 3-flip-flops are required.

01011

Table shows the state table for it :

Q 44. Design and draw the circu
. . 1101000 it of shift register to generate the following wave

(PTU, Dec. 2005, 2004)

state [ 2 ¥ X [Equivalent Decimel |
1 4530 o
2 1 0 1 5
3 0 1 0 2
4 17\,07\,1 5
5 0”17 3
The truth table 1o get Boy I8 ©

state | 2 Y X | Buw

1 T o)

2 1 0 1 0

3 o 1 0\t

4 0 a1 \e

5 g T et
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ope 90
140 sagram of multivibrator from which all multivibrators can f A""a:
Fig. 2 shows the general feedback loop Le. Fy = C, ang s
derive. meonhm
As stable Wllo'a
Fy = Cy. It Is @8 shown in fig. 3. Voo '
A I ¥ 5
Wi |
¢ signal
C }_..——-0 .
o
. ] % Clet
; | R, 1 R, Initia
s T il Thus
¥ shift regist
i.e.
Fig. 3. Astable Multivibrator Nk
Wondng:wwasauneT,bONandelsOFFl.e.T,blnsaturatbnmwcmu Cas
coupledto T,. If Q = 1, then 6-onmmsmouwummwmmwbymu8wﬁ Fiip
Tochangomasutasprovldenogaﬂvepulsetoﬁandposlﬁve pulse to S. Then Q
becomes 0'and Q =1, as T, will be OFF and T, will be ON,

Q 53, menypubuaunoedodtochmgomeonbnuofasbnup-counur
from 10101100 to 001001112

(PTU, Dec. 2011) oa
Ans. (10101100), = (172)0 pr.
(00100111), = (39),, ' 3 e
Also, (1""1"}2=(255)10 58] > Sit
Number of puises to change the contents of a 8 bit up counter from (10101100) to
(00100111) can be calcuiated by taken 1's lement of ller 4
' : comp larger rand add it-to smaller Ci
1(10101100) « larger number <
(01010011 bl

« 1's complement of larger number
+ (00100111
N




2010)

given

Q,

o .ﬁn“’l
51. Explain the differe Tz 138
s-R fiip flop and Bistable m the 1 s
Ans. S-R flip flop and Bistable m (PTU, Dec. 2010)
5-A Flip Fl m;
stable Multivibrator

=7 fip flop Is called as sel-
sel-roset fip | (a) Because of is two stable states It 18

(@)

flop-
called as bistable multivibrator
|o " does not uses capacitor for storage. | (b) Ithas o capactors used in shunt wih
| —— resistors for fast triggering speed.
q 52. What are multivibrator circuits? Explain Astable multivibrator with the help
o circuit diagram. 5 (PTU, May 2012, 2010)

Ans. Types of Multivibrator :
1. Astable Multivibrator

2. Monostrable Multivibrator
3, Bistable Multivibrator

1. Astable Multivibrator : 1t is free running muttivibrator. |t has two Quasistable states
which does not required any triggering.

example of Astable Multivibrator : The inve

multivibrator as shown i.e. fig. 1.
A Qutput

me\hembmw@dwab\e

Fm.1mmwm\mk

A,1'W=0Le.wﬁ‘smw

output = 1 andthaﬂsg"'“‘”
mamdmmlvbfw.
oV

(=

WheﬂAso.

no stable output.
Fig. 2 shows the general block

Re
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'r;;;nmdormnotwnapsnm

Q 50. Design a MOD 6 counter using T-flip fiops.
Ans, State diagram of MOD-6 asychronous counter is as shown :

It will count six states Le. 0, 1.2, 3, 4, 5 and then reset to 0,
Truth table of MOD-6 asynchronous counter is as shown.

mﬂK’mapfordearlogicisgiym
by :

(PTU, May 2010)

QsQc Q.8

1 1

multivibre



sequential Circuits
" The race-




mmm
oided In unursm.\‘"’
nd condition? How It is av
Q 55. What Is "e‘(;::'m”“.zm:. 2012, 2011 :Doc.zo'y'.:'.::. zou,mq
Fw:nc. Race Around Condition : Race around condiﬂc::' occul > latch, "(;."
J = K= 1Le. when the J-K latch is in foggle state. Latches moﬂodm enable
mwwww.mw.mmJKmm logic symbol
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Logic symbol Internal structure J-K flip-flop ’

msJ-KlatmcuamlanotpracticaLmeouxpmlsvoodbacktomnandthusdm\g.h |
omnmsunshmd\ango:DudngposlﬂvehaNcycleofdockpulse, whenJ=K=1, the
oulput keep on changing from 0 to 1,men1too.ﬂ|en0101andsoon.This
toggle state. The output toggies continuously and-at the end of

Le., whether ‘0’ comes first or

Working
Case 1.\
CLKs = 0, ther
Case 2.
CLKs =1, the:

J and K shoul
The syn



Initially, all the flip-fiops are Cigar.

Thus,FFD.FPC.FFBvINmuuﬁuN#A-l aresat
e Hence. Te cuma
smﬂwtﬂhhhmdmmm“#‘ 2

! Qo Qe Qy Q, = 0001
ot Nmmmmmumwudhm
atSorR. Cwes 1 MWL AN Wik s
tene B Fiip-fiop B will set because, Q, = Qg = 1
f and fiip-fiop A will reset because, Q, = Q. = 0.
Qp Qe Qg Qu = 0010
~counter Case Il. 2nd negative going clock edge

©. 2011) Fiip-fiop C will bo sot bocaus, Q = Qy = 1

Also, fip-op B wil resel a3 Qg = Oy =0

QO%QQ‘-O\W
Similarty, third and fourth clock -

mu%%“q‘- 1000
Q“IV.%QOQO“M‘

So.lm“‘%n ;

Truth table will cleat

CLK ?
LR

o S

0 Q

0
Q
“_—"‘r‘
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2
wm‘mclo‘lo‘looo.lo.lo.Iooo

0110000000011000

000‘1°yoo

T oS ooins o

EO'O‘O‘O«I

0

90

0

&l

1
0
0

30

MQ)
wa,| o
MG, 4
Mg,| o

FofT':

N

00’,0011

K-map :
For T,

1

DOE

¢ Qe
MON
mMQ,
MG, | (1

o
“Ty= MOg Qg +MQa Qg+ M Qc - Ta= MQc +MQa Qc + Qx Q5O + MO O
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Q 59. Design a T, 149

. Stat Counter
Ans. States are (0, 2, 4, g memmo.z‘.o.o.

2.

!

Equlvll.nt

]
)

Flip-fiop Inputs
Te Ta
0 0

- - w« w0000

.A..oo-n-noo.o
_.Q..o-ao-ol,oy

°°°-‘°-‘°°Q
ooc-0°°".q
cooc:oc>°¢=',Q
_._o_.....o-‘."

0
1
0
0
1
1
1

K-maps are shown below :
ForTe —» . . For Tg — For T —

Q:Q, :
ONG. 0,010, o3
a|o]ofo|A 0 Gl o [T

o[ 0 |G Ui RE 0 %0 ju

- Te=Qg0,+Q,Q;
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o truth table (or) state table for o 147
E -8 synchronous counter using T-fiip flops in
present States o
Qg Q¢ O Qm Required Excn;uo__ng
0 0 0 S— 2 - QCH Ta Ta Te
0 1 0 1 0 0 1
1 0 2 X 0 0 1 1
1 1 g X 1 0 0 1
0 0 : 9 0 1 1 -
; 0 1 0 0 1
: ! 3 1 0 0 1 1
: 9 A 1 1 0 0 1
' . ! 0 0 0 1 1 1

For minimal expression the K-maps are as shown :

For Ta For Tg For T¢
QeQc Q4

Qy 66<;614°c°o°c°u§ Q

g, 0, 0 f{ts} O auf o f(r.] 11 0

a0, oW 0 a0 U0

- 70400 - Te=0c

ThecircunlmplementaﬁonhasMhﬁo-

osa.o..ugnu-xmpuonmm"ﬂ"‘
s the counter self
Ans. States are (1,357




Design Mop.5 =5 counter,
. ("U.“!ymw;ng&m“)
Ans,

mhum
(o) & () () 0
7 1o o MOD.5 couyy :

Q 65. p
Ans. Fo




|glg]r°ce~0ccoocoo

)

" | 0 k.,,.._,

. ~31 | . 7Y [ e e PS4 5
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Q 60. Design a synchronous counter using D flip-flop to count 0, &m

0

Ans.
| Present States | Next States Fllzﬂoplnm
: - : : D =5
Q Q, Q: [ Qo | @4 | Qg | Q¢ | Qp A a o
[‘o‘ ’ o' I oc oo 0 0 1 1 0 0 1 3
0 0 0 1 0 1 0 1 0 1 0 4
0 0 1 0 0 0 0 0 0 0 0 0
0 0 1 1 0 1 1 0 0 1 1 o
0 1 o 0 0 0 0 o 0 0 0 0
o 1 0 1 0 0 0 0 0 0 0 0
I 1 0 1 0 0 1 1 0 0 3
0 1 1 1 0 0 0 0 0 0 0 0
1 0 0 0 0 0 0 0 0 0 0 0
1 0 0 1 0 0 0 1 0 0 o 1
K-maps are shown below :
For.Dy —» For Dg —
Q:Q,
vo\:\chnﬁconoc Qg 0,A BAa
a‘q'[: I b (5 e 0G| 0 |G [ D o
i [ % (T e el ol
O‘Q'l_x I ] St S aa x| x | x| x
o —
i l_‘o g ‘ A% QQf 0 |0 | x| x
= Da—QgQ; G = Dy o> Gp T B
ForDo = For Dy -
QcQ;,
Q,Qy Q.0,
Ocs 8.9, 0.0, 0.3, 008,
aAau @ 0 1 0 6‘ b QcQo E%

X

X

POL

CLK:







l.omugua.,,,w“
dmmommlummtanWWOﬂmm<M-ila.

memory element for storage of data in binary form. 2
Q 67. What is the ditference between edge triggering and level

(PTU,
= May 2014

(PTU, Doc.am)
Ans, Twmvistheploomolchangemaahdﬂb-ﬂopbywmmw
Edge-triggering is obtained by using a differentiator circuit, which make use of R

lndcm

components. Bmusencammgvesmmmmcanbeusedfm%
Theoutputlrmmenpﬂopcanbeobmmwbymhgedge-mggemgi.e..mm

edge triggered clock or negative edge triggered clock.
Themndocksignalwmoutptnsplkesoredgeslsasshown:

] |
clock signal

{ i
Posanve
A 1 1

edge
inggered clock

What is edge-triggering?

Level triggering : Level triggering
nd before the end.

sequent
= az
Ans. |
fip fiop
LS
Ans.
invalid state

connected |




' %_ak’a'

Qac
""6 " r—
A.%’ac-oAtaa'OC

%_Q\r—-_

A*°a¢0c

Q 65. Draw the timing diagram for mod-10 counting. (PTU, Dec. 2013)
Ans. For mod-10 counter number of flip-flop's required are
N<2n  (N=10)
1024
n=4
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PTU, Dec. 201
Q 78. What is the advantage of D flip-flop over S-R ? ( 5)
Ans. In D flip-fiop there Is no invalid state, which Is the disadvantage of S'Ff flip-flop, iy
D flip-fiop, #f the input is “1' output will be ‘1" and If the mpu:dl:dn output will be ‘0". Thus, itis
advantage of D flip-flop to save dala as per the input provi .
Q 79. What is edge tri ing ? How Is it different from level clocking ?
- ogering (PTU, Dec. 201
Ans. Edge triggering is the type of triggering in which the output will be occurred ata
rticular of clock pulse.
3 It ma«;dg:w’ve edge or negative edge. It is different from level clocking is such away
that the output of level clocking will be occurred during the whole level i.e., either at the
level or at the low level. The complete level will be considered not only a particular edge.
Q 80. Explain the design and working of a 4-bit up-down counter. (PTU, Dec, 2015)
Ans. it can be designed either using J-K flip-flops or T flip-flops. For that excitation
es are required lets design 3-bit synchronous up/down counter using T flip-flops. The
tion table for T flip-fiop is as shown :

158

| Present State Next State Flip Flop Inputs
1_ Q, Qp,q T
0 0 0
0 1 1
.l 0 1
1 1 0

Excitation table of 3-bit up/down counter using T flip-flops.

Mode M l Present State Next State Flip-Flop inputs

UpiDown | a. | q, | 9 | ac, Qg1 | Qa,y

0 0 0 0

0 1 0
1 0 0
1 1 1
0 0 1
0 1 1
1 1 0
0 0 1
0 1 0
1 0 0
1 1 0
0 0 0
0 1 1
1 0 1

ogodooc....oo-ooog'

’-‘ood-lOO-‘o-'Oo-‘-‘O
Q-‘O-O-lo-oo-no-no..

RECh 2

Q.‘oao..o-_..o-so-to;'
-l-sd-n-n--t-.-n--l-bd“";‘

For Ta =

Q0
MOy

Implem¢

g $ 8

For M
and fo
Q 81,
Ans,




Circults
Level Triggering

() High Level Tr;“‘"dhm,

() Low Level T,

Ditference between :

2. The latch or flip-tiop - Negawve triggenng
change  their m"" which | 2. Those .p-z when
coeepondng s s o | S0 7 o B
are called as lovei low positive or negative s -
latches or nc W“WBgm‘ﬂdnw
flip-fops. age e

157

E”‘Mmmtm- ;

1

e
o 1:“90' using J-K Flip-Fiops. Explain ts
- LR (PTU, Dec. 2014 ; May 2014)
Q. O G %

o 0 O o—+0

o 0 O izk

o 0 1 o—+2

o © 1 1413

o 1 0 014l

o 1 0 18 ®

o 1 1 0-+86

o 41 8 1-+7

1 0 O o138

1 0 O A=iw

e 0 2SS

1 0 1 ¢

R cae

1 4 DS XXXX

Y | 1. 0

s s S N3
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Edge circuit.

Triageding and Level T “7Mhm¢-.:i::ub
hrMiﬁmlrdm
. TM an
.MEq.r I ‘

Coupled NJ



> Dighal Elect,
Duolg,m.qel all

?
(PTU, May 201

depends
18 flip-flops
s,

ial circuit depends
or the machine is

dock

Ol
ey

ircuits

M
¥ Is combination o MM

signal is applied,
mealy Circuit (or
h the present stag

t or the machine g el

Feedback Path

Generalized block diagram of Mealy Circuit

Fig. shows a sequential

=

o

circuit as an example of Mealy circuit.

%

Op Op

Clock

> FFA
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Ou.mnlh.purpouofmdlqnm‘l (
Ans. State

Mmhamnmbvuqumwm.mcmodag;:"mq ‘
of previous Inputs

mmmmucmmawaamloanmbmbmw
W"Wmmupmucumhpmmdmownmm.
on.mmumymuoonmofuqmﬂdm7

— i deqemap o e LTI A

£
i

a‘
i

/
|

“1: §



O3> Dignalaem%
m
Ntage of 5. 20

wt will be 0.

‘el Clocklng ?

s. Fo,— lhat exci

2015)
ta
sing T flip-fiops, ¥on

The

nputs

—_—
flip-Flop inputs _
Ts Ta

0 1
1 1
0 1
1 1
0 1
1 1
1 1
1 1
0 1
1 1
0 1
1 1
0 1
1 1
0 1

Circults
#”::apsam as follows -
Tc =
of Tc
f Q,Q,
Ean Q.
M&:| o] o -
Mozl 0] o 1
MQ:| (1 ) 0
MG\ o | o

For TA
Q04

T MQc

1 1

] (5

1 1

1 1

1 1

M
Mode
Control

Logic 1" o—

0
0
0

0

- To= MQgQ, *MGy G,

Implementation is as shown in fig.
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1 ololl}

o,
g,
w ST
Mo,
ug,

Mool

S~ Tg= ﬁQA “5‘ :mA

L Tam1

Q 81. What are the 3

Ans. ® 1J-KW"°
S

e D flip-flops

of o n regitrs. Here®
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¥ In masked ROM the data is stored p y through pt 19 during fabricaticg,

Le. proramming is done through masking and metalization process.

¥ PROM is the programmable read only memory. It Is programmed using PRO| g
and once the data s programmed (.. written) cannot be rewrite or changed again, ’

rammable read only memory. The user can erase ang
4 ::::mmmamwuw The EPHOMBMWQM"%
from Inside via window at the top to ultra violet light.
¥ EEPROM is the electrically ble prog ble read only Y- Its function jg
similar to EPROM but instead UV light the data can be erased using electrical signals,
& PLAs are programmable logic arrays in which AND-OR gate arrays are used ang
programmed for specific logic functions. s p
¥ PLDs are the programmable logic devices. There are of three types : l
(a) PAL
(b) PLA
(c) PGA or FPGA. o .
5 PAL are the programmable amrylogicthmANDgateaﬂaysﬂrebmgfammablem
OR gate arrays are fixed.
*¥ FPGA is the field programmable gate array. It consists of logic blocks i.e. an array of
circuit elements.

T

—

| QUESTION-ANSWERS |

Q 1. Explain the Bipolar RAM Cell.

M&Bipobrtrans&orlsusedinblpolarﬂOMeel. Itis as shown in figure,

Column Column
FRow Row
+Vee ’Vw
e 8
£ 3
s‘o‘in a'o smm a't

tfm.nrepresenhastorageoﬂoglc‘O'.OnmeomerhandWhenbaso connected
mmmMWtommedWWRMam:M‘i' “

= 3. Design the o)

Ans. These gives

AND arrayg | *

OR arrays gives ¢




count.)

Inputs
JaKg

Ja
FFA
Ka

m\%&w\&m

- X - x|X

RREaR wy

Y

L

Classification of
cycle. ROM organ Ories, Ram

or
i nOM EPROM EE| Wrise Operation, Read Operation,
rray 10015 COmERN i T ROM, Programmable logic aray. Programemace,
ek X =

Memory Devices

TS 10 rememsn oy
Memoryisusedmm‘g .

Memoryslzeisspwbym.n. o" i = e
i.e.'N'.sud'nu:MxN_ umber Words |.e. 'M' and the number per

Reading is the process by which
i memwm“munbemedhmm.
Semiconductor memaries make use of bipolar and MOS.

Types of memories : <

(a) RAM

(b) ROM

hwnmbormmm'

RAM is the random access memory or readiwrite memory. One can read and write In
. ni

ROM is the read only memory. One can only read from ROM nothing can be writien

RAM is of two types :

(a) SRAM

o 8s
(bFu\M)D hmmumwuasmmmmmmwmm
S

data. The
pm,.,.,wmmwmmwmwm

- ) m
owswmn:mwnMnM-
memory M‘"’"
ROM is of four types :
(a) Masked ROM
(b) PROM
(c) EPROM ' -
(d) EEPROM
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SWMMWWMW\QJ-KW

(1ths:ryOumahuonshonm'(me2bﬂtyriehmrmcmm)

Present States Next States In,
Qa Qg Qs Qs.1 JaKa JsKg
0 0 0 1
o 1 1 0
1 0 1 1
1 1 0 0
2 memmuﬂ(mmabovem
Present State | Next State | J K
0 0 0 X
o 1 1 X
11 0 X 1
1 1 x 0
(3) After putting we get :
Present States | Next States | Flip-flop Inputs
Qg | Qaey Qe | J, Ka J
g 1 1 0 1 x X5 =3
1 0 1 1 X 0 1 X
1 1 0 0 X 1 X 1

RARR RN




a0
- e T
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e 5 58 S,

L

°7owh.'h.n°n_v

Ans. Non-volatile
memory : The y
present once does not memory in which the data 'ds
memory. = 0ol change stored or information

- (PTU, May 2015, 2014,'2007)

Ans. Advantages of static RAM over Dynamic RAM :

1. time of SRAM is d thus these memories are faster memories.

2. As SRAM is consists of thus, is not

3. Less number of memory cells are required in SRAM for unit area.

Q 9. What is EEPROM? (PTU, May 2017, 2014 ; Dec. 2006)

Ans. EEPROM : Erasable PROM or Elggtrically Erasable Programmable

. This memory stores a bit the FET. Thus,

::adOnlyM e Ml:ywotmﬂmm aktered by using electrical
signalsattherWWMhM‘L"L——_-" can be erased
iformalion byte o (PTU, May 2006)
device

Q 10. What is PAL? dibi
1 PAL s known as Pi2
Ans. DAL ANDIRI

with OR arra




S ——
Qs LOID) Digital ‘ mory Devices
‘MMMWWPAL \E‘Q'h | = 3]

Yi=Im(1,3,87)
Y2 =Em (2, q).




or
'@ user can ¢,

ﬂbyexpo‘hgm%

nemory. its funct
sing electrical s

arrays are useq ar;d

ase ang

les :

re programmable ang

locks i.e. an array of

n figure.

I

s to the base and
is connected the
of logic ‘1".

(PTU, May 2012)
locks called as an
because of their
singe chip.

Q!:'u- sy o
AND arrayy
-
2, i

Z=Y,+Y, Z=Y,+Y, 1
Here ‘X' are the fuse links used in diagrams. The interconnections without 'X' are unpluged
fuses or blown off fuse links.

Q 4. Draw the block diagram of PLA logic device.
Ans. n’ Inputs

Sk

OR
anay
m-sum
| o |

‘i Links
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R i heir ad
Q 16. Explain the different types of ROMs. D t ges ang
disadvantages. (PTU, May 2014, 2011) ‘
OR
What is ROM? Explain all types of ROMs. (PTU, Poc 2016, 2006, 2005)
Ans. ROM : In ROM, read and write operation cannot be perform with equal ease

always read operation is eSsler than write operation. It is used 1o storé information which, i
() Permanent group includes ; masked ROM and PROM (i) Semi up include -
EPROM and EE-PROM. Five types of ROM-masked ROM, PROM, EPROM, EE-PROM ang

. flash memory are described in the following paragraphs. s -
" Masked ROM : Programming is done through m: and metallization process.
Manufactures provides prog d ROM, user cannot write into this memory.
PROM : Programmable RoadOmmeymrcanpmgnm(wme)mPROMmM
special PROM prog ~ it can be written (prog d) once only, user cannol rewrite

this memory.
= EPROM: Ergsable Programmable- ROM. MMM_&“MW%
gete ofan FET. The chip can be reused may times i.e., user can write this memory many fime.
. Erasing is done e using UV light through a window over the memory chip called quartz
window. Emshgprooessmbedonebytebybytemblookbybloe&enﬁmw
will be erased at once, after exposing the ROM in U.V. light. Therefom.emslngpmoa“b
slower and time consuming it takes 15 to 20 minutes.
EEPROM : Erasable PROM. This me! Is functionally similar to
except that information can be altered by using electrical signals at the register level rather
than erasing the information Le., it can be erased information byte to byte.
Q 17. Explain about associative memory. (PTU, May 2006)
Ans. Associative Memory : CAM is the associative memory. CAM (i.e. Content

Ad&assabeamdes)hatypedmenmthid\mynwmorybcaﬁoneanbewby
looking for the actual data, Toﬁndtheappropriatelocaﬂon. the input data, called as key is

ou.Dmu.momm of usi .
functions. tage ngPLAmRoummnglonnBodm

fi7e. Advantages of using PLA over ROM : (T Ney )

1. Itis easy to design the ROM PLA.
zMPLAmeeos:mm The design becomes very easy.

3. The
mde':rimmmnbaymdwemww.nmmmumb

The switching speed becomes high,

e v

6. Larger fiexibiiity cap

7.L°“°°‘°°""Qul

Q 19. Implement the
F= A'BC + ABC' +A
Ans. v F=
l"‘p‘e"'e"Am‘ u?

A

=




WNDWEI.Q,%
D

ng PAL. It is as shoy, .

(PTU, May 2003)
‘ced its entry as fast

ry memory. Following -

ndary
nory

(PTU, Dec. 2005)

AND array only as a

1 are programmable.

Devices
A
Q 14. What do you =
Ans. PLDs ; wa, PLD's?
mean (PTU, May 2005)
aro PIOGIAMMAY befor %Wnnmwdc:mwuw

use, o8 are
L e e oo
pe e 501901 ey 08 Pt ks s s LD by
Q 15. Describe - e
Ans. PLA js P, With diagram, internal

architecture
mﬂmﬁmhm_»wmy-hhuud

;ﬁﬂgme&mwh!ﬂ'mwmoﬂ
PL}LL@! us take an example *w-mmd
4 w“""m the diagram intemal aschitecture of

ﬂé"mmTauaauamz .

of PLA. (PTU, May 2009)

= Carry [ Sum :
0 0
0
0 1 0 1
1 0 () 1 =
- 1 1 1 0

Thus, cany=A .B and sun = AB+AB
In plm entaton ofHa¥Adderushg PLA i as shown :
A 8

E

o
D

VY

Conyep  Sum= B8




168

wmowaemm,, y 2

= o B e WhR

For example : We have a boolean function B Ans. PLDs : f
nbyusthAL.Msaaaho.,n. :

v(,:_B.(B:,)-.‘Zn(l.GA.e)Wwehavetompbm : ‘ndareprogramm

ol o3 Q 15. Descrik
Ajal ] Ans. PLA fs |
= i ions are exce
Y Y=AC+AC condit tes are fi
and OR gates are fi
A PLA.
OR array in fixed

“Let us take a1

LA
P/ Truth Table of
Q 11. What is cache memory?

(PTU, May 2005 ;i
Ans. Cache memory is g type of semiconductor memory. It forced its entry as fast & -~

4
1]
ik
f

) Thus, camt
(PTU, Dac In pkm entatk

Darayonyasa | ?

- Incase of PAL je,
logic OR arrays gre g




pemory Devices
-

LS
A 2K =8 173
odbisgicnc Thus, 8 PROM
1013, 2008) anndwhhav;m:‘ ".M
lLe.
i poe ‘63363':‘13"‘024.1 ©an be calculated
citor in the Therefore, 14 addre 2:\‘“ 5384 by caiculating the total
i are
10S RAM. 1 Q23 Nlmu‘_ddl“uuh equired,
i ‘ Ans. : 9Us types of semiconductor
toris used| | Semicon (Pm.hyms't‘;:‘“
;\AL‘ e
| | e
memory (RAM)
Masked ROM PROM  EPROM B

ROM : In ROM, read and write 44 RAM Dynamic RAM

read operation is easier than write o ‘:‘:‘*b‘p«bnmdmmm )

‘ permanent group includes ; masked m"m w"' ““;)“’ s:':‘ information which is (1)
EPROMand EE-PROM. Five types of ROM imm“ permanent group inciude ;
flash memory are described in the following , PROM, EPROM, EE-PROM and

\ Masked ROM : Programming is done m? ‘l 3 . :
wmaufﬁmwm,ummmmm‘ |

} PROM:Progmm&beONyMumwmmmun(wm)mmm
special PROM programmer. It can be writien (programmed) once only, user cannat rewtle
this memory.

EPROM : Erasable Pmumablenommsmmaom a bit by charging the
ital oxide fioating gatedeET.'(MdbwbewmymLc.manmumw
places the many time

At a time is done using UV light mmmmwmm
de ON by .
sars that it . 151020
siower time consuming it takes junctionally simiar 1o EPROM,
ki Erasable PROM. THis memony 8 PR, o gitor vl raher
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It works in the similar manner as bipolar ROM cell Ml{noﬂohmmm:w.,.
it stores *1° and If the connection is absent, it stores logic 0.

Q 21. Differentiate between static MOS and Dynamic MOS RAM. Draw the circuit
ofa m‘m RAM cell and explain its working. (PTU, Dec. 2014 ; May 2013, 2008)
Ans,

- Static MOS RAM Dynamic MOS RAM

1 IOS RAM doent use capacitor in the| 1. DMOS make use of in the

circuit circuit.
.‘"> 2. SMOS RAM make use of more number| 2. ltusesleosucompandtoSMosmM
of components per cell.

. Refreshing is not required in SMOS RAM. | 3. Refreshing is required as

capacitor is useq
in DMOS RAM.
4. Cost is more 4. Costis less
5 CmunesmorapowerthanDMOSRAM. 5 Lowpowermmap(bnlsmadvaugg
over SMOS RAM
FoﬂowmﬁgmashowsmecimunoumﬂcMOSRAMcel.
"Vm
Q a
Cross-coupled lateh js !or)m'e‘d by usirig M, ang M, MOSFET's (Metal oxide
or). M, and womsasswltdtes.Mgaon‘r
} deabbolarsﬂmmandmusedtosom s e
one MOSFET Lo, either M, or .

MzwmbeON.WhganOFF loads. At a time
‘mmnwnm.kfomesmeou

MOSFET .
to
stabbsmtesbrmaomgeofdamofmnmﬁon_ oﬂ:m‘m

vaa'MWydzkxisPnoukh

“Pﬂouchlpcr.qu,mm "’Wb‘lﬂ(x

dlhouumofm.m
Themumxwpmbbb.

E given
9 s toquired g gygn y, © 2% 202

16. Find the
in the

(PTU, May 2008)
wblﬂ(xw. -,
Gapacity of 16K is requireq, Hence, the

Masked ROM Py

ROM : In RC
read operation |s
Permanent
EPROM and EE-p
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advantages an

d
I May 2014, 2014

2016, 2008,

od with equal eagq
nformation which ig :
1ent group include -
OM, EE-PROM ang

tallization process.
emory. o

i the PROM through
user_cannol rewrite
T —

charging the fioa!

memory many _lk&n?
¢ chip called quartz
¢, entire information
erasing process is

1 similar to EPROM, 1

register level rather
le.

(PTU, May 2006)
CAM (i.e. Content
can be accessed by
ta, called as key Is
1t signal is produced.

P

py using

DS
5 M gives higher
6 Larger flexibility can

7. LesS 8PACE I8 1oquireq 1o,

g 19. Implement the

g=ABC+ ABC' s ABC:, 0,

AnS- 2 Fu
" mp“,manlanon using
A B8

e 119 PLA 171

ABC .

sing pLa.
WQA‘C
PLA. A
C.M

Q 20. Explain how
Ans. EPROM memory
PROMSS gate. Thus, the chip can be
the floating .

reprogrammed by exposing the

it is erased and

a small window

MOS ROM cell is
Column

P

Row

/

F=KABC+ABC + ABC + AC

EPROM memory cell works.  (PTU, May 2017 ; Dec. 2008)
cell : It is the erasable type of ROM. The programming is done
FET ls used in the memory cell for storage. It stores a bit by
used many times.

chip from inside 1o ultra violet ignt (Le.

on the top of chip.
”mmbwummd

OVw
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————— acdress possbie
m The number of

The address is specified in the binary for

n - :
mﬁ:::;unu- 2""“.l Nanaﬂ“"‘"“"“‘m"""
of bits per word is equal 1o number of output fnes. .

P eeonaar systam we define 1034 8 1K ; therelore 1K-Dyte memory P hes 1084
registers with 8 bis each. Simiarty, a group of 256 registers & o
register is viewed as a line to write on

The total capacity of memory having A address fines and N data ines IS defined as
22 xN.

Q 26. Give the fiow chart of PLD design, prog

ing and test pr
(PTU, May 2005 ; Dec. 2005)

Ans. PLD development cycle flow chart is as shown :

2. demc
3 Gmm"wm
squivalent gates.
4. The gate amays dogy
WWM“MM
5. More number of gr
available in Gate armays for ¢
ozB.Aeonm.“‘
computer System needs 2)
each with four registers,
order bits of the address p
registers. How many Ram
Ans. RAM
ROMmmm
Requirement of RAM «
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_\
aster as comparg 1o

lly stored unlesg the
y cell. It uses 4
| is less and clrouit is

. Also show how a
(PTU, May

immabile AND matrix

any OR gates. PAL

'R gates can share a
| must be generated

utput OR gate, it is

ID gates and 2 fixed

ic+ AD+AC

O‘“'s and 1 fixed

Q 25. Explain about
Ans. Memory Organization Y Organisation.

he p,
OR gate, “""v‘muu.s.cmm.awm

ofa is
¢ of bits R can skore. memory chip is generally specified in terms of the total

The size of a memory chip is specified by two numbers M and N as M x N bits. The
number M specifies the number of locations available in the memory and N is the number of

pits at each location. In other words, this means that M words of N bits each can be stored In

he memory.
The block diagram of a memory device as shown in fig.

mwh‘.ﬁﬂ MXN Bits

d
. Memory
Data Input ine LTI

Control signal

alined by unique address and ereiore, 1

M = 28, This set of ines
m“mmuwh
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nocconau;soompundtosﬂm

Q 24. Dk the prog e
combinational circuit is implemen
Array Logic (PAL,

bi .mymmmmmumumm.

using PAL. (PTU, May 2007)

):TT\IMMIWANDM

mnd_w.d\olnyoﬂm_pn
flexibiity and ¢ speed.is fast than PLAs.

b o e o fixed, therefore, no two OR gates can share a

inputs to the OR gates arn
pvoa:t:r:A;om:ﬁmapermBreqmredbymoﬂgams.ltmustbegenen!od

twice

'Shco fimited number of product terms are available for each output OR gate, it is

necessary to simplify the function.
Follo:'qﬁgshowsmePAL having 2-inputs, 4 programmable AND gates and 2 fixed

OR gates. P ble C 2
e ————
A—L)

a—3

ep‘e PthP EJP.

Fixed { =X D—t
: %—Dx

For example : Implement the following function using PAL.

Y(AB,C,D)=xm(024,6,7,8,9, 12, 13).

Solution. First put the min terms in a K-map for minimization

co
A\ B T c b

R O

0 1 1

~Y(A/B,C,D)= ABC+AD+AC
1 1 ] 0

& & (& B

Devices

gates and 1 fixed

R

Q 25. Ex|
Ans. Men
flop. The inform
chip, each local
in various word
number of bits
The size
number M spes
bits at each loc
the memory.
The bloc
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lay 2010)
| Ore
:a ’;':g gnp::g':amm c u\::'?’“tgwpwgodbwluMwuan

Mable mem s. PLD's can be reprogrammed because these are

|nousg'lﬁdxmm&M-meuowodtop«ovmndeLDby
rammaby be manufactured

re excessive. in PLA! Logic n

e Pusmmommnmmomwaommm

ar Letusmz LA chip, it dep, arrays are programmable. The AND and OR gates
amewdmm"wwu d';:mwmmam
diagr intemal s of

LA
Truth Table of Half Adder -

\
= “pr“ . Outputs
5 | Carry | Sum |
& 0 0 0
1 0 1
lec. 2010) L 0 0 1
1 1 1 0
Thus, carry = A . B and sum = AB + AB
. ImplemenAtaﬁonoi Half Adder using PLA is as shown ©
B
Aay 2011)
Jne can't
ready to
ZPROM,
L
Jec. 2010)

erasable
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distinct address possible

1 word, therefore numbe,

’mmdﬁphuma‘
id as one page and ea

data lines is defined ag

d test process.
May 2005 ; Dec. 2005)

| ’:‘;‘.-ty Devices
1. The effective 177

Bize
2. Number of 80 be increased
by !
3. Gate arrayg have €an be increase Wmllmth":'yl‘yt
valent gates. Very high logic " '
| oV % The Ontt densities, Le. from 10* 10 few hundred thousand
; dosn’t
sor Implementing the gjy Contain the AND or OR
‘ 5. More “Umbo;u:::""m‘ or OR matrices, It make use of logic blocks
pvailable In Gale arrayg for g CIU19S, packagings and ies are
Q 28. A computer design. prog 9 o
computer system n..‘:;:“"mehb-dmummcmd1m-l.m
qu:ltt:zuwl..,..‘ ”‘““M%wunoummumnmm
cder address m""'”'v-'n-wu configuration Is uted. The two highest
registore. :o:;‘m, RAM .n:"mwuoom RAM, 01 for ROM and 10 for interface
s. chips chips are needed?
RBM et mebv by wnm.h:mg memory = 256 x & (PTU, May 2005)
Requirement of RAM = zxn"‘m having memory = 1024 x 8
Regiurement of ROM = 4| oot
= 4K bytes = 1024 x 2 x 2

Total numbefoiﬁmmip.mmwby_

. Number of RAM chips needed are : 8
Total numbers of ROM chips needed are given by :
_ 1024x2x2 /
m"—-
-. Number of ROM chips needed are : 4.

Q 29. What are-the advantages of using {lash memory over EPROM and
EEPROMS. (PTU, Dec. 2004)

Ans. AWJMMMWEPRMMEEPRON:
1.Flashnmmylsspociﬂ.typedﬂmmisammdaﬂemmyms

conbruot e of flash memory takes place block by block.

EEPROMSs.
and low power consumpon.
s B bl EPROVS and EEPRONS

2015 ; Dec. 2009)
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d rammable Gate Array.
Q 40. Write a short note on Field Prog  Mhay 2018; 2017, 2014)
! i.e. an array of circult element
Ans. Field programmabie gate array consist of logic biocks .
These logic biocks are simply the gate array, but programming is done by the cuslomer ang

not by the manufacturer.
Static RAM (SRAM) or antifuse are used as switches for interconnection of blocks,

FPGA are used 1o implement large logic circuit because of their very high logic donsny Thus
it Is advantageous to use FPGA for custom made Integrated circuits due to which large
hardware system are eliminated.

182

N
[ Do
FPGA
FPGA is a e.g. of sequential programable device i.e. SPD.
Q 41. How many 256x8 memory chips are required to obtain a 2048x8 memory ?
(PTU, May 2015)
Ans. The capacity of 256x8 memory chips is to be expanded to 2048x8 memory chips.
us, the capacity of given chip is 256 and a capacity of 2048 is required. Hence, the
2048
256
Thus, 8 memory chips are required.
2 42. What is the difference between PROM and EPROM ? (PTU, May 2016)
ns.
%» ;‘RO!;O EPROM
can be programmed to record data using | (i) It can be erased and ramme the memory
aPROM programmer once only and cannot again and again, e
_ bechanged or rewrite again
(i) Notused UV light for erasing.

umber of chips required are given by : =8.

(i) Used UV light for erasing the memory contients.

Q 43. What is the use of Dynamic RAM 2 (PTU, May 2016)
Wmm.nmammwmmmm

o T b cosﬂsleuanddmhwwﬂw

o«.Howdoaaoynunkmwlwks?wmhm

ne. DRAM cel in known as dynamic RAM cell . Dynamio Pl i

~FW“$WMbmakebasicmosonmwmm,.““““:“.:°°"Mm

;.N:AOS capacitor
stored In ‘1" and
stored is ‘0" Whe
Le. address line,
' will be charge
address line go

'C' discharges,

Applicatly

1. DRAM

2. DRAM

3. DRAM

4. DRAM
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Q 38. Describe the advantages of CMOS memory (ml " May 2014, 2012 ; Dec. 2011)

tages of CMOS memory chips
pecause

P o of both PMOS and OMOS i srge
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6. Larger flaxibility can be achieved using PLA over ROM,
7. Less space is required for designing the circuits.

Q 36. Draw the circuit of a BJT RAM cell and explain its functioning with reference

to read and write operation. (PTU, May 2016 ; Dec. 2012, 2010)
Ans. Basic Bipolar SRAM Cell : It is as sho:m in Fig.
*VeC:
R, R,
Q a
T, T,
Data Sense Data Sense
Address Sel

Bipolar SRAM Cell

It consists of two BJT's (Bipolar Junction Transistors) having multiple-emitters. When
Ty" is ON, data sense is ‘1" and at that time ‘T,’ will be OFF i.e., data sense is ‘0" and vice-
versa. This gives two stable states to store data or information in the form of latch. The

emitters of T, and T, except data sense inputs are connected together for addressing to
active the cell.

Q 37. Design a diode matrix RAM for conversion of BCD to excess-3 code.
(PTU, Dec. 2011)

Ans.BCDtoexoessacodeusmdlodematrixRAMlsdeslgnedfrommetrumlablooi ]
BCD to excess-3 code as shown

Decimal BCD Code Excess-3 Code
Equivalent A B Cc D E; E, E,
0 T O B 0 0 1 E1°
1 o | o | o 1 0 1 0 0
2 DS pT [T 0 - aiEs wota
3 0| o 1 1 0 1 1 0
4 T P TR B S 0 1] L1aties i
65 0 1 0 1 1 0 0 0
E g L A 1 0| o | 1
1 1 1 1
8 1 0 0 0 1 . : o i
o ) % o ; ; 0 1 1 cate
S 1 0 0 tef
Hereh!mmtableBCDcodeABC i
] ] D memory location and excess.a
E; E; E, gives the pit Pattern storeq, Thegw h:;meemenm . Sode £
shown : 3 using diode matrix RAM is as ROy
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sion techniques (Weightey

t Approximation type),

8 |

done by using analog to

done by using digital to

verter.
hat occur in the analog

fifferent value resistors

videly used ADC.
s cheaper and gives

..

D 8 D/A Convene,.

.

Desolution ; pe® Parameters of p,
ror DA v oy S e T 0% 20
!
R .n."f;' ““‘"""humvuu-mm
a(:b):gﬁhmhm
LS8 (e, Significan of in
output voltage trom
“menﬁ;"‘;;m 4 90 tesuting from  change o 1
Resolution ' .. Yors

-2“ ‘x100.
Input .
npi W%mmummom.nmbm
Where z::om -
D-Demuvundnudlgialm
|fv°=R.M\onR-HoeomM%m"n(; 13"‘00'2"1 i

2. Accumy:nbddkndsummmmnmmmn
expected analog output when a given digtal input is applied. It is expressed in percentage. In

idealcase.memmcydDAcho.dwu,t%dlsLS&

4" 2iz"-ti i

3 mmm«mm:ubmmmumam

signal into ts gl equivlen. s dependent on amplfiers ot &1
time. mmm.mmu’“

and full temperature then these
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1y 2018, 2017, 2014)
rray of circuit element,
by the customer ang

ronnection of blocks.
h logic density. Thug
3 due to which large

a 2048x8 memory ?

(PTU, May 2015)
)48x8 memory chips.
equired. Hence, the

pemory Devices

Typical DR
and 8 chpacllo: |-A .N:con “;'z single MOS transider
in MOS capacitor ‘! g c@.-‘mdam in stored
stored In 1" and when 'c: i mn:g the data
stored IS 0'. When storage NIMB “‘bg‘edlhe data
Le. agdress line, the MOS . bya row
¢ will be‘changed, thus in st D'M“Is‘ samn:‘am
address line goes low, MOS ly, when
¢ discharges, thus storeg .°.°°°‘B and capacitor

Applications : 2

(Bt ine) At
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Q 6. Name the most popular DAC. (PTU, May 2009)
Ans. The most popular DAC is the R-2R ladder DAC.

f an A/D converter.
Q 7. Define the term resolution o . o SOl
/ in value of i Le. v,
Ans. Resolution is defined as the ratio of a cha : p:
neodednlo change the digital output by 1 LSB. If the full scale input voltage is Vies then
resolution is given by :

Vies
Resolution = 2:: 7t

Where, n is number of bits of AD converter.

Q 8. Define the term resolution of a D/A converter. (PTU, Dec. 2007)
Ans. Resolution : The resolution of D/A converter is defined as the _change in the

anabgmptnwhenmerelssmnestcﬁge___w_e_mmlnpu.

or n converter - @
ut
Resolution = m
2" -1
Q 8. Define the y of D/A ter. (PTU, May 2007)
Ans. A y of D/A ter : The

2y of the converter is the measure of
rence between the actual analog output voitage and the expected output voltage. It is
expressed as a percentage of a full scale or maximum output voltage.

For example :

1
If an 8-bit D/A converter has weightage of -27 to the LSB i.e. 0.0039 or 0.39% of

um oulput voltage. The accuracy should be approximately + 0,2%.

> (PTU, May 2015, 2007)

k:m. :abs;' type analog to digital converter is the fastest A/D converter. The conversion
an‘n' NDoonvener!sequa!eome‘n'cloekcyclepeﬁod. Thus, conversion ti

shonHenoenismefasterNDconvener Tk

will be 10 x 106 i.. 10 4 sec only. equency of 1MHz, the conversion

cn.wmulhenudofeonvmmgdlgmldaulntomlogdau?

Ans, Thedgﬂalfep(mmauon“a ianal > (P'I'U.Doc.m
Lsr,nud:easier.Oncametmnsmission o o O Senchenad e

A/D & D/A Conw

analog form th
signal. Itis of {
1.
2. R-2R
Q13w
Ans. Mo
pressure and {
storage purpos
to digital conw
accuracy and
Q14.E
Ans. D/
taking a value
proportional t

tisa:
outputVa, is
The dif
register of a
represented
numbers, the
The c¢
signal can
techniques s
1. Bing
2. R-2|

Q 15,

Ans. A
1o its equiva
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/. Define its resolution,

Zero.

ADC. When input is

alculate the output if

Vout

ND&B_/AM

Let lo. Iy, 1; ang L

ke Vﬂluﬂo'q‘":“?:::%m fowing through the respective resistors 7
loa ¥ 0
-
o T =0
‘rlli S
BT 28,707 =2
b i 0 8
Rz'm-a.um
A
A R
\‘
As,theop'amphaaa“wm 10x10° 05 mA
4KQ resistance. Mim.ﬂm.meummlo\olaﬂwww
v““a"(z*3-&+0.5)x10'°x1x103 ‘
=~ (583
Vu--s.esm
2.15; Draw only the block diagram of continuous counter type ADC.
=i
Rade M 2
F v, Comparator Loge
Up command ok
P Down Command
B} Nt
Lol o 1 O VA
D,
2 Latches




R=2no2¢. 15
Thus the outpyt voilage can have 16 ditferent values including zero,
2. Resolution :

.8 F
R=Yors _ 15 15

My 161775
100 mv
B iss
Thus, an input change of 1 LSB changes the output by 100 my,
Q 3. Calculate the step size and analog output for 8-bit ADC. When input jg
. Reference Voltage V, = 4+50vy is given,
Ans. Given -
N =4 no. of bits
Vops =+50V
ion: Yors _ _50 £50
Resolution ;%.f_ = AT
R =019 vass
Vo=RxD
D = (1000 0000), = (256),0
Vo = 0.196 x 256
=50.176 v.

Q 4. Following fig, shows the D/A converter with OP-amp. Calculate the output it
put digital signal is 111¢, Assume 1 binary = +5V,
8, b sk

0l

Ans. Binary data -
B;B,8,8, = 1119

As, the ¢
1KQ resistang

Q5. by
Ans,
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sion techniques.
nally generated

equency and

ry weighted ;
2012, 2005)
chain in D/A y

1is easy.
resistors.

d to binary

Determine
Jec. 2004)
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Q 18. With the help of neat diagram explain working of weighted resistor type
¥ (PTU, May 2016, 2009)

Ans. Weighted Resistor type DAC : Its functional block diagram is as shown for 3 bit
input data :

DAC

[
:)m: 2 Resistanics Analog
Inpu Oc"'“. Outputs

2

2 —

Let us assume that the digital input levels are 0 = OV and 1 = +7V. Thus, for input 001
the output will be +1V, for 010 the output will be +2V and so on.

For 011, if +1V from 2° bit is added to the +2V from the 2' bit, the output will be +3V.
Thus, 011 input will be achieved.

The internal strcuture for 3 bit digital input and an analog output is as shown :

2! 2' 2’

Ry R Ry

Ry 4 R,2 2 R,

Output

R.>>Ry

It can be solved by using Millman's theorem, by using formula

V= V|/R1+V2/R2 +V3/R3+ ......
1R +1/Rs +1R3 + ...
Let us take an example : If the digital data is 001.
Lets assume that, 0 = 0V and 1 = +7V. Thus, the circuit changes 10 :
Vo= +7V = logict
Vo

Va vy

Rl 4 Rl 2 R,

Va
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toltage Le. v,
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flay 2007)
easure of
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th I
sw.llholbuslc;v?h lr\-puuar-'

* Binary weighteq resis
2. R-2R lgdo‘: oo

Q 13, Why we
Ans. Most heed A/D techniques?

tance D/A converter.
r D/A converter,

Itis a 3 bit D/A converter.

haloomoocmnutognbmmmgmmbo

; (PTU, Dec. 2004)
pressure ang m:m"m“mcaﬂmwmnwm.m.

l‘mp«;tun.vohgo
storage py are available in the form. However, for , transmission and
to digital "Posee, hmomconvenienmaxpmm:mhmmm.mm
) = Mv“"“wwmvenmemmmmmmmmm
H gy nolse.H«\ce,neodofNDcuwanmsmw.

Symbolic representation voltage

outputVey is as shown in table :

<

The digital inputs A, B and C are derived from the output
register of a digital system. The 23 = 8 different binary numbers
represented by these 3 bits are listed in table. For each input
numbers, the D/A convenoumvonageisawiwovalua

The conversion of digital signal to corresponding analog
signal can be achieved by using different D/A conversion
techniques such as :

1. Binary weighted resistance D/A converter

2. R-2R ladder D/A converter,

= e - 00 ol

- - 00 = =0 olw
..o_.o_.o.noo

Q 15. Explain about A/D conversion techniques.
An&NDOonvuﬂonToehnlqm:heuedNDeuw«sbnmabg

;
T

gomwmle.hmm

=
5Ly
Digital output
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~ ok (PTU, Dec.
Q 22. Which is the fastest ADC = Aoc.?us conversion time m
Ans. Flash type A/D converter is the fastest ADC. Because ‘
. hich
o Q 23. Find %age resolution of a 12 bit BCD input D/A convtﬂi(l;’:u'cmmlu:) i
scale o/p of 20.97 V. ]
Ans. Given, n=12 ;
Vig =29.97 V 1
% resolition = —ES— x 100 ¢
2"-1
2097
= 227 x 100
2997
= = 0.7318%.
2096 -1 x 100
Q 24. What technique needs to be used for A/D if the input signal (xbg) is
changing too fast? (PTU, Dec. 2010)

Ans. Flash type A/D converter should be used.

Q 25. List the various A/D convertors. (PTU, May 2016, 2011 ; Dec. 2016, 2010)

Ans. Various A/D converters are :

(i) Flash-type ADC

(ii) Single Slope ADC

(iii) Dual-slope ADC

(iv) Continuous Counter Type ADC

(v) Successive Approximation Type ADC.

Q 26, Draw the circuit of a 4 bit D/A (R-2R) convertor and explain how this circuit
converts digital data to analog. (PTU, May 2014 ; Dec. 2010)

OR h

With help of neat diagram explain working of R-2R ladder type DAC.

F luv Dec. 3)
Ans. R-2R Ladder D/A Converter : It 2 : el m
jercomes the drawbacks of resistive network Digital Inputs

0 0 -3
hich different values of resistances are 2 2 2 2
. R-2R ladder make use of only two values
istor i.e. R and 2R. It is as shown in
 uses the formula = 2R 328 3R 328
V2424 V22, vy 2. : Lo
" + 4
f

e lzﬁhvﬁv-an.cﬁ'

Oulp

AID&.D/A Convertors _

Lets take as exar
If digital data is 0
and logic 0 = OV

5 foglt
n = Number of bi
Here,n=4 (as ¢

0
Ve Vgx2" +V

V= 16x1+0x

16+64
16

Thus, the analc

Similarly, if give

Va=

Thus, analog |
Q 27. Draw th

Ans. Continy

make use of D/A ¢

1. D/A conve
2. Comparat
3. Up-down
4. Control lin
5. Latches.
Itis as show




1, May 2017 ; Dec. zoo.,f
is used because itils "...‘

salled dual slope becauge

fig.

Unit Gain
Amplifier as a
comparator

Clock

A/D & D/A Convertors e

Lot the output of integrator be zero and initially the counter be reset L.o. stans from
0000 (for 4 bit counter), A positive analog input voltage Vi, is applied through electronic
switch S, we get a ramp output and the counter stants counting. When the counter reaches &
specified count, llmubemsuagamammwmubocswm\ommonmﬂe‘ﬂm
voltage (1.6, ~V,q) by switch ‘S". At this instant the capacitor ‘C' is charged 1o a ~Ve voltage
V" proportional to analog input voltage V;. When ~Vre: Is connected, the capacitor 'C starts
discharging linearly due 10 constant current from Ve - The oulput of integrating amplifier i
non a positive fixed siope ramp which starts at “-V".

As the capacitor discharges the counter starts from reset state when the output of
integrator becomes zero, due to which the comp o b low and it disables
CLK through AND gate . Thus, the counter stops and the digital output can be obtained from
latches. This completes one conversion cycle, The binary count is proportional to analog
input Vi, or V,.

Q 20. Find the output voltage from a 5-bit ladder that has a digital input of 11010.
Assume that 0 = OV and 1 = +10V. (PTU, Dec. 2007)

Ans. For 5 bit ladder having input of 11010 the output voltage is given by ©

Vou =101 x2"+1x2~200x2'3+1x2"40x2"l

11 LN |
=10 [-5+-4-+0+T6-~0J
= 10 (0.8125)
> Vo =8.125V.
Q 21. For a 4 input resistive divider, find
(i) The full scale output voltage.

(i) The input voltage change due to LSB.
(iii) The analog output voltage for a digital input of 1011.

Assume 0 = 0V, and 1 = +10V.

Ans. (i) The full scale input voltage :
Ves =101 x2 +1x22+1x23+1x29

=9.375V

(ii) The input voltage change due to LSB :
Vo = Vg(dy 241 40,224 0323+ dg 274

For LSB calculation, LSB should be high only

thus, 0001 will be the digital input
V°=10[0+0+0+1x2"]

=0625V
(iii) The output voltage for digital input 1011 :
VO-KV,,,[d.2‘14622'2+632‘3+d‘2'4]
K=1
Vo=1001 x21+0+1x2%+1x24

V, =6.875 V.

Let

(PTU, May 2007)
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A/D & D/A Convertors 195

Lets take as example
4 It digital data is 0101 Le. 4-bit data

and logic 0 = OV
logic 1 =+16V (4;2‘:16'0"M)
n = Number of bits.
Here, n = 4 (as dala is 4 bit) Lsa‘ mm-mm“se)
Vo x2° 1 3 1 0 1 0
Vimit +V32' + V522 4 Vg2 7 J ¥ -

2‘

= 16x1+0x2+16x4+0x8

v
2 16

16+ 64

Thus, the analog output is +5V.
Similarly, if given data is 1000, we have

0x20+0x2'+0x22 +16x2° _16x8
= - -—_16 =8V

Va
24

2 Va =8V.
Thus, analog output is 8V for binary 1000.
Q 27. Draw the circuit of a 4 bit ter type A/D rter and explain its working.
Dec. 2013, 2010)

(PTU, May 2013 §
A/D Converter (or up/down) Counter A/D Converter : It
components of this converter are -

Ans. Continuous Counter

make use of D/A converer in it. The main
1. D/A converter Analog eV,
2. Comparator input
3. Up-down counter
4. Control limit and
5. Latches.

1t is as shown in fig.
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5 ; Instruction to Candidates ;
Ang 1. Section - A is Compulsory, 2, Attempt any Four Questions from Section - g
°°’"Parhg 3. Select any Two questions from Section - C,
o S SECTION - A
; Q1. (a) Differentiate between Synchronous and asynchronous counters
-~ Q 16, (b) What is the function of multivibrator?
®9ister cp, (¢) Define the term resolution of an A/D converter.
Ans, 4 (d) What is a BCD code? What are its advantages and disadvantages?
nverter . (e) Realize NAND gate with the heip of NOR gates only.
. Ont (f) What is full adder?
2. Nun (9) What are ih's complements?
3. R-2p (h) Name and discuss the various types of semiconductor memories.
4. Curre (i) Minimize the following boolean expression »
W RS = X a0
:":‘w Y=(KBC+AB(_:)(KBC¢ABE) _ysi”
“Ac )
reent re, () Explain Moore circuits. € o
"s. Givej SECTION - B
P Q2. Explain the difference in operation of a monostable and astable multivibrator,
orcent, qg. (a) Explain the difference between EPROM and EEPROM. |

% (b) How ROM is different from RAM?
154 Q4. with help of neat diagram explain working of R-2R ladder type DAC.
Q5. (a) State and prove De-Morgan's theorems.
(b) What is race around condition? How it is avoided in Master Slaye Flip Flop?
Q6. (a) Design full subtractor using demultiplexer,
(b) Explain about memory organisation,

SECTION ~ C

Q7. Designacompamrorcfmunwmmcwpmesmozbnnmnbers.nhasweem
A>B.A<BandA=B.AlsoshowﬂlatA<B- A>B.A=B.

. (a) Differentiate between static MOS ang Dynamic MOS RAM.
static MOS RAM cell and explain its working.

Drawthodreunou
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Instruction to Candidates :

1. Section - A is Compulsory. 2. Attempt any Four questions from Section - B.
3. Select any Two questions from Section - C.

014)
SECTION - A
Q1. (a) Whatis principle of Duality?
(b) What is the difference between PAL and PLA?
(c) Solve (10101); = (10011),.
(d) What is the meaning of universal gates?
(e) List the various A/D convertors.
(f) Differentiate b 1 sequential and ion circults.
115) (g) What does the term driver mean in a decoder?
(h) What is the 2's complement representation of (-538)yg in hexadecimal?
(i) What is shift register?
(j) What is a flip-flop. Draw circuit diagram of D flip-flop?
SECTION - B
Q2. (a) Define the terms decoder and demultiplexer.
y (b) What is multiplexer? Explain with the help of an example.
-Q 3. Explain the working of master slave JK flip-flop.
' Q4. (a) Explain FPGA chip.
(b) Draw a logic diagram and waveform for mod — 5 counter. i
Q5. What are multivibrator circuits? Explain Astable multivibrator with the help of circuit
1 diagram.
Q6. (a) Explain the working of dual siope AID converter.
! (b) Design a mod-6 up counter.
| SECTION-C
. 5 ’ i tages and disadvantages.
- Q7. Explain the diferent types of ROMs, Discuss Ihelf acer ;
7 Q8. SOWWMfmcﬁWMGMmMSWVGWWW“mKM'm
It using NAND gates .
0 TR A : 3 el .
Q9. (a) Explain the working of successive approximation A'D ety




LOID Digital Electronics

’ (PTU, Dec. 2012)
ns. DAC stands for digital to analog converter. The process of conversion from an

2. R-2R ladder DAC.
Q 30. Determine the resolution of the output from a DAC that has a 12-bit input,

: (PTU, May 2013)
Ans. Resolution is given by :
Resolution = 2n
n=12
2'2 = 4096
Q 31. Write the name of various types of Digital to Analog Convertors.
.. (PTU, May 2014)

Ans. Types of DAC are :

(i) Binary weighted resistor DAC
(ii) R-2R Ladder DAC.

Q 32. Explain the following :

(i) What is the expression relating the output and Inpulp of DAC ?
(ii) Define full scale.

(iii) Define percentage resolution

(iv) Accuracy (PTU, Dec. 2015)
An: Ans. (i) Setling time
(i) Full scale value is given by -
-1
(i) F FSV =V, Po

Where, V,o= reference voltage
n= No. of bits of convertor used.
(ili) Percentage Resolution : It is the reciprocal of number of discrete steps in D/A

outputs and is given by
ol Vrg
%R —m)‘,w or 2!'\ .

(iv) Accuracy : It is the measure of difference between actual output and expected
Co output. It is given as a percentage of the maximum output voltage.
Q 33. Draw the circuit of R-2R laddder D/A converter and explain its operation.
Also determine the resolution of the output from a DAC that has a 12-bit input.

Ans. Circuit of R-2R laddder D/A converter : Refer to Q.No. 26
Resolution of the output from a DAC that has a 12-bit input :
Resolution is given by :
Resolution = 27
n=12
212 = 4096

aaa

(PTU, Dec. 2016)
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(b) Draw a logi
Q5. What are multiv

diagram.
Q6. (a) Explain the
(b) Designam

Q7. Explain the diff
Q8. Solve following
implement rest
/Fv, W, %, Y, 2)
Q9. (a) Explain th
(b) Designa




