-"QN'CAL u ‘ . / \)
oL iy,
VJ«» ol N _‘9% i
N > L' ‘
= -
: | -— \_/
1‘ - o f
% v\ﬁ? AAAAAAAAAAAAA
"U()!. .

Digital System Design a‘

Unit-1 -
Dlgltal Electronlcs

.’ 10 3
........................... by TR o
yhilasha ma'am




éw éw
2~ | BOE310/ BOE410/BOE310H/ BOE410H DIGITAL ELECTRONICS = ...

AKTU : Syllabus
Unit-|

Digital System And Binary Numbers: Number System and its arithmetic Signed binary
numbers, Logic simplification and combinational logic design: Binary codes, code
conversion, review of Boolean algebra and Demorgans theorem, SOP & POS forms,
Canonical forms, Karnaugh maps method up to five variable, Don’t care conditions,

POS simplification, NAND and NOR implementation, Quine McClusky method (Tabular

method).
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DIGITAL SYSTEM DESIGN [ <l

UNIT 1 : LOGIC SIMPLIFICATION AND COMBINATIONAL LOGIC DESIGN

AKTU Syllabus
Logic simplification and combinational logic design: Number Systems,
Binary arithmetic, signed magnitude representation, Binary codes, code
conversion, review of Boolean algebra and Demorgans theorem, SOP &
POS forms, Canonical forms, Karnaugh maps up to 5 variables,

tabulation method.



Number Systems: éﬂ)
v'Decimal (Base: |0 ) / @'\C het Faq e
o Symde:O'\'Q'g,"',‘;,cli}’%)o) _%Aljf) M vt
v'Binary (Base 2) o et o(MM/?{’AOV’
. Symbols: O | — J/M ol
v'Octal (Base9 7 Rwﬁ gl
. Symbols: 2, !, 2, %, 4,5,%, F
v'Hexadecimal (Base |6) .
. Symbols:O,l,Z,--—ﬁ,A,axc)D/g/}'
v Excess-3 — 6m + 00|
v'Gray

vBCD v~
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* Uses two symbols 0
* Base orradix — g

* 1nibble = | Liks
* lbhyte — 3 \ois

/10
e 1Kbits (kilo) = /. =
20

* 1Mbits (mega) = /
2,0

* 1Gbits (giga) = 2
Ho

* 1 Thits (tera) — 2

Binary Number System:

Y

0/ = Bt
0110
[o|Do|DO

102 4 biks
= (024X 102y bits
~ {024y n o2y xIPLY biks

@



o Conversion: Decimal To Binary

* Successive division by 2:

68),=( ) = (1000 (83

Z 2
2068 ©
@ 3y (O (é%}lo”> OSZBé
z |17 1 cler 2 =0 s
i 83 o1 6|1 6‘[\>( )
14 s N
> (51 0]
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gj) Example 2 : Decimal Number Conversion

e CO'éSBD'D:(O' | 0 | O >2_

08312 = (J3¢6¢ 1
0 -3¢6y2- 332 O
|
0

0-F32X2 =)y ey
0- Mi4r2 - 0928







Binary To Decimal Conversion
o . o

* The decimal number is equal to the sum of binary digits (d,) times their power of 2

(27):
decimal = d,x2° + d,x2! + d,x2? + ... P | © ||
o "y 2
hie LR ol e Ay K
| O | I lxz};‘0ﬂ2+lx23+on2 + [ X2 +|x2
3 f—,_’ lt o 31*‘@)"8'{"0%*24(’
(X +0x2 +|x2 +|XZ B (%>
2 % O + 2 "‘/._\ | O




_@_ Example: Find the decimal value of 111001,

CRNEXIPA
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e—————

& >
(1101-];0_!;;)2 =( )10

AR

, o 1 o~
i ntroxl FIX2Z T |x) 4 0x2+ 1XZ

Binary with decimal point

it

S+4+0+ |+ 0-5+0p 0125

IS+ D £ 25

= Q'S- 425),0
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Decimal To Octal

* Convert decimal number 210 into octal number.

(190 — (1262),

%Z\D 2

3|36 6 ,

2118 2

51 ]
O
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Conversion of Decimal Fraction Number in Octal Number @Q

]
5127 8 = O{G\o
& 4?—\, |
5 ax = 7 (63 1
0 é%x%--}' s
| |
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@:V) Convert binary number 10010110 into octal number.

Method-|
joolo ][] O
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..@. Convert binary number 10010110 into octal number. “gg—

|
O | .
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- = g /1 4 6 O [ O)/
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)
..@. Convert binary number 1010111100.101101 into octal number. _g%’_




Gw Decimal to Hexadecimal Conversion: ()
SATIWATY CLANNS é L O SATIWAY CLAMMY
1) Divide the decimal by 16 until the result is 15 or less.

2) Take the whole number (before the decimal point) and look up the corresponding hex value in
the hex-decimal comparison list above (e.g. 10=A, 15=F).

3) Take the remainder (after the decimal point) and multiply by 16.

i T P |
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GW Example: Find the Hex equivalent of decimal number 3509 sw

= 350N =( %=( e =

6 35})@ 5 A A Es e F
gl 217 e |0 2 \3) B
|6 | 5 /_34.?;
O O .. 9 lo 1| 121

(3509),,= (PBS) )




é\" Fractional Decimal to Hex Conversion

o172 04X 169@265\) | E\
< 09264 x 16 ﬁggzlﬁ A5~

b 8224xl6— (1) 1589 [3< D
O 15¥4x16— 2 5344 2

(0 1204),,— 01 ED2),

a S —
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Whole & Fractional Decimal number to Hex Conversion

(/Z-fgéZ),o‘—‘“)( >_y]
| | € :@_\q f
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Hexadecimal To Decimal Conversion:

(AE73)15 = ( )10 L€VD

NP /
AE 706
. / | :
19xlé}+quléZ+M+§?—<—/-—él
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..\6.2.. Fractional Hex Number to Decimal Conversion ..\6.2.

dlé%—s@>|g_’ ( )
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BINARY ARITHMATIC OPERATIONS

» Binary Addition
» Binary Subtraction
» Binary Multiplication

» Binary Division



Binary Addition
ALB |S [ G ’
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Binary Subtraction
== U | ,YIOIl/f'J@/
1-1=0 | 1100 |
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Binary Division
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YEAR
22-23
20-21

19-20
\’

18-19

17-18
17-18

e —

UNIVERSITY QUESTIONS @j}'
QUESTIONS MARKS
Convert (454.523),, to an Hexadecimal number 2 marks

Convert the following: @ ma@

(1) Hexadecimal equivalent of decimal number 256 75 ( ) = ( )
(1) Decimal equivalent of (123) (12 2) ( o~ H
(1m)(378.93) ,, to octal R &

* ~> D
(iv) Convert/A3BH and 2F3H into binary [x9 +2x9 + 327 = Bl4 18+ 3

RS Jittic equiation k2 -11k +22=0 2 marks ~ ¢/© )10

The solutiontothe qua

are k=3 and k=6. What 1s the base of the number

system? |

Determine the value of base x, if (193) = (623), 2 marks
What 1s (3})6 +(45)6 2 marks
Convert the following 2 marks

(1) (562.13);= (7)o

= (ii) (467.342),=(7),,
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(454-523%) = (),

154
23

&
12.=¢)

e \
0-523x1¢=8363 &
& o Wl
5368 x gz 5 8D
5 3 X ¢ = 1208 1Y(E)

Qc G %55)'6
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Gray code
“* The reflected binary code (RBC)

«* reflected binary (RB) or Gray code J\/
¢ after Frank Gray,

.

*

* two successive values differ in only one bit

L)

»

L)

* widely used to prevent spurious output from electromechanical switches

.

** to facilitate error correction in digital communications such as digital terrestnal

television and some cable TV systéenis.

“* Many devices indicate position by closing and opening switches. If that device

uses natural binary codfs, positions 3 and 4 are next to each other but all three

bits of the binary representation differ:




DECIMAL BINARY
0 0000
| 0001
2 0010
3 0011
4 0100
5 0101
o 0110
7 0111
8 1000
9 1001
Qo 1010
1 1011
12 1100
13 1101
14 1110

—
o

1111
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2,22 A
0l 60|
i |
(0110 ’)G Y
eos 4
(10}0—<IO )O> D
\ -~ O

How to Convert Binary to Gray Code

* Convert binary (01001) to Gray Code

@



G/V) Gray to Binary Code Converter
A7l
* Convert Gray number 01101 to binary

@
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I’s Complement & 2’s Complement

* I’s complement of (- 19) IS:

o = }ML IO | Do
s = OLIO ISO/JOO
25z 15 41

l'S:O’, 0O

s complement of (-19) 1s: ! \

253011 0]

no. = 0
2o w

|

2 [19 T

2|9 !

214 O

2| 20

21 | i
0

I")) (Joo I

toiﬁ

@



’y\o.—.)/OO/OO
o )
< D OI_(Olf

+
/ .' ’
Zsﬁ@‘ PO O










@

ya
UNIVERSITY QUESTIONS &

YEAR QUESTION MARKS ANSWER

20-21 Convert binary code (00011011) to gray code. 2 marks (00010110)
18-19 Define cyclic codes 2 marks First shide




..@_ Rule in Boolean Algebra
* Variable used can have only two values. /A o 0
¥

* Binary 1 = HIGH and Binary 0 = LOW.

* Complement of a variable 1s represented by an overbar (-)/(%). /4 = A

—

'Thusifl_3=0tvhen.B’=!andifB=lthenB’=O. At = \7)

-/

ORing of the variables is represented by a plus (+) sign between them. Ex

* Logical ANDing of the two or more variable 1s represented by a dot between
em. Ex- A.B.C. or ABC.

———————————

@



_@_ Boolean Laws g;vi
* There are six types of Boolean Laws. Ao{ab«%ﬂ’» M*““fL cahon
1) Commutative law: A — R+A A B=B A
2) Associative law: A <f5+ C> = A (B X A 8
| ¥ .92 e

3) Distributive law: A+ (PJ +C) -’ @’f PD) + C A (PJ C> ( 3

f\+ O — A A+ -A - }A\
4) ANDIawN+l ~ ’ A+ A= /
5) OR law: ” A 0= A A=A

A=A A A=0

6) INVERSION law: ﬁ: A



éw

—

De- Morgan’s Theorem

1) (A+B)'=A"B’ v . A*5 5
invert and replace OR with AND

2) (AB) =A"+ B’ AB = AtD
invert and replace AND with O 23
A B [A+A|A B

R O \ O
-0 Ol o

( | j) O O
” 1O/ 0 o




@ Simplify the following expression:(AB) (A’ + B)(B" + B)

o o il OR (o

DCMZWM G )OHPD) l A+rA=

(R«-%)(ﬁ*r&) AND Lo
A(hee)+gher) 1A=
AND oo A A+ AR tAD + BB AT
A @4—;\@‘*%@-% O o) A+B
Ath=A AGAB)+ A B 4 “a

A+AR &)




@Q Simplify the following expression: A+ B(A + C) + AC é@

A+ B(R+C )+ AC

A+ Ab+ BC + 7

A(H ) + BCHRC
A+ BCHAC

A(1+C) t BC

B0




YEAR
20-21

UNIVERSITY QUESTIONS

QUESTION MARKS
State and Prove Demorgan’s theorem - 10 marks

ANSWER
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..@_ Binary-coded decimal o

o . | 7, 5 & 77 32
'Bi\nary-codeddecimal(BCD) IS: IR /q) ) ) ) )(7

* a class of binary encodings of decimal numbers

 each digit 1s represented by a fixed number of bits, usually four or eight.
o3

* Sometimes, special bit patterns are used for a sign or other indications (e.g. error
or overflow). 040 0 | ﬂ/:®L00|

——

< “®

~ &




é) e  poBCD Representation for Decimal Digits

m— O 0606 dec BCD

| o006 O |
! oel® 10 o000l 0ooo0
2 OO[ ‘ - , "
b\ " OQ ll: OOOI O 00 |
5 0 O | 113)5 0|00 00]] O] O]
c o1 10O
2 01 (| @@ Ol [000

-~ % 1000 (loo] ol

L A3 | O -3

7 | 86 9 & )PDU) <616>:o



* BCD Addition

* BCD Subtraction

BCD ARITHMATIC



BCD Addition

At first the given number are to be added using the rule of binary.
8vO0 =0

= |
Result of addition consider two cases: ?: (}) .

[ l

|
e
Case 1: the result of addition is greater than ¢ Srif a m sent in

the result which is not valid for BCD number => Add 6 whose binary
equivalent is (0110), to the result of addition.

(Case 2: The result of addition in is less than 9, which is valid for BCD
numbers.



@j) Examples: (i) 1010+ 0101
S (i1) 0001 + 0101
(i11) 0001 0001 + 0010 0110

[
000

wolo =) Tgllol/wﬁw

F N ~ Z
] | & Jrvalid BCD pool ooo| = ||
T | O :J,OO/O O Il o *%¢
°%01f0 | 0 | o0/ oy
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BCD Subtraction

* Method of BCD Subtraction : using 1’s complement method

* Method of BCD Subtraction: using 9°s complement method
14 C@W\fj/c vl

1— O
O— | 1%

!

|

O

Q|
o

| ﬂ%(»fbmﬁ
4% 91
- 47

5 2« 9%

4no

@



é,," Example : (i) 0101 0100 0001 - 0010 0001 0110 (ii) (49),, = (51) 1 @Q

(111) (57)10 = (78) 49

O [0 | O/DOOOOI /

I, 1 b/(gll chloo oogl
ool 00lo (o) 0%
| R 1010«

54
_2 16

oy 8]

qGI Olod | 02 |
- 5 ODlo\ 000/

=S
143 ong>100|

13""1,0’0 1 |1 |lo

\X[}/HOH < Kesull - ve
Q111 01D Result, e,

0 000 [000 < 15

— RIolo <:is_l £

i@ﬁé'o




<5¥):o B (:'l %>)b

olo| O\
(B[RO =
& "'

olol|l ol | |

o
Jo

/lllol I 1O <:Nocajw]

_’,[OOO D/[{

Rosult Ve 4)3& -

oo:o DoO;

__Cz_ ,)

leé}f(wﬂ

1) Take L mo.
1) Add 154 Dme. (1€ m)

OF Oty alm.umlui Kt 3 +ve

S9 oll dils ans vadid BOD =R

> 2{ A/Z.Jr a invadad 5CD add Q’S#
IC M)D)%>meH4ﬂﬁ

> Kaaulk S -ve
Q'fnkt. 1s ﬁfi Keaudt™

T Lt ke



&

~ +(01010001) - (0010 0001)

|
N
OQ_.._Q
/ﬂ\
O
A
—=
=

21 - 5] K

BCD Subtraction: using 9’s complement method




Truth Table Formation -

* A truth table represents a table having all combinations of inputs and their

corresponding result.

* Itis possible to convert the switching equation nto a truth table Y

* For example, F(A,B.C) =@*63C O
Lo

* The output will be high (1) ifA=1 or BC = 1 or both are 1

* The number of rows in the truth table i@where n is the number of input

variables

s

* Here there aressible input combination of inputs. |‘<

\\/——/ (




{

( (A+BC) ) INPUTS OUTPUT
A B Y
O O
0 O
0 | |
fo | 4 D [~ 1)

/0]
|

O
e

¢
®
|
O
|
O
|
| O

I




(Generate Truth Table for :Y=(A’+B)+C

A B C| T
o\ 0 O |
olo ||
B | O (

o/ | ( |
o o0 |O
ORI

|\ O |4
| |
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@:ﬁ‘ CANONICAL AND STANDARD FORMS “g%,-

* Canonical Form -

* In Boolean algebra,Boolean function can be expressed as Canonical Disjunctive

Normal Form known @
al Fori

* Some are expressed as Canonical Conjunctive Normal Form known @

* In Minterm, we look for the functions where the output results in 1" & perform

Sum of minterm < 507 V=8B + € Y= (n)(ReD)

* In Maxterm we look for function where the output results in “0” & perform

Product of Maxterm = I’0)5 \/ =hHbcC T B C

* Boolean functions expressed as a sum of minterms or product of maxterms are

said to be i canonical fo@




gji Standard Form -@

* In standard form Boolean function wi!! contam all the vanables in either true form

or complemented form while in canonical number of variables depends on the

output of SOP or POS.

. @ @ = Canonical SOP
@ g ) A’BC - Standard SOP

@(B+C anonical POS

* (A+B+C’)(A+B+C)(A+B+C) = Standard POS




Truth table representing minterm and maxterm

/

X Y Z Minterms Maxterms
O | ® ) [ Mo = 1Y z MP:,(X+‘/+ Z)
O | O | ‘W\r:-_’/'LgZ jvl/f,——-(X—!-\/f 2}
0 | | O ‘m,,:‘ilzfz My = (X %7 42)
D .I { ﬁg:ik% Maz(}+§+2)
| o | © IMy=xYz My = (X + Y12)
[ | © I‘W%llyz Ms = (X+ Y+ 2)
[ O Mg =xryz M 2 (X+Yt12)
/ |

M7=<?+7+i>




é) Example — Express the Boolean function F =A + B’C as standard sum é@

F= AtBC
= A@@+ @@C

S i)(gffﬂ?mﬂﬁc
_(AntAR)(c+T) + ABC+ ABC

AtA=A = ABCH AB—H(EfrA—EEM\@@%EC
= AR 4 F\":Z+/ffi>c+ ABC + ABC

—_2m<?>6)\5ﬁ1 )l)




@Q Express the Boolean function F = xy + x’z as a product of maxterms e@

~ .
SATYWAY CLABMY SATIWAY CLATSNY

R R A=+15C = (A8 )(p+C)
= (244 %) (*472) \
- (1) (30 (D)
_,<1+\20 (2 + 2) ( +Z)

<z+ +q> 7&+ 0+z} <O+ *Z)

- (»)UL +zz>(x+w+z) (11+ -rZ>
“(%MZ Lygre "ji}jf)(“ he Qw—z QL«F}'FZ A A=A
J'z') X*J‘F 2)@& \J,‘t'z) <x.+}+2

M(i 0,2)

—
~—

e,

[



Example —Convert F(A, B, C) = ¥m(1.4.5.6.7) to POS FORM éw
F(AJB,C)LEMO/q/ﬁ)é)}) .
ol | M(O, Z/QJ>
- (A+ B ©) (A BrC) (A+B+T)

W am—

00 -(ABCHABT+A

a—

AC+ ABE+ABC)



-~ e . A
éw Methods to simplify the boolean function éw

The methods used for simplifying the Boolean function are as follows -

* Karnaugh-map or K-map v

* NAND gate method

e ——

* Tabular method




@ 2 Variable K-Map

* 2 variable K-Map.
A
B0 |
0

/|

=0 |94
- -0 =
A=0
B=]

|
O
|

* The number of cells 1s four, since the number of variables i1s two.

A B

o

varualde = ?—
(,on’%maf\dh

2=



@ Example - X'Y+XY (sop)
ol (]

[ 2 “)
A =




Example - X'Y+XY+XY'

o 1rv )&

\ , —_—_)(Jr—y

@



@Q 3 Variable K-Map QQ

"7« The number of cells in 3 variable K-map is eight, since the number of variables is =~

three. 25 A
* 3 variable K-Map BE~ foa f
AR 06| [ .
Cg’gd ol I_/a %%7,\ o 1 . 5
L/ 211 + ? /] o1 |7
| 1V
<. — /()l 2‘@@
m DZQ é 4_/ 5 O} f/ :




Example- F = XYZ'+XYZ+X'YZ (S0P

|10

F=XYr\z

/ ‘
;kob 5 . ) B
I © 2 \C
; ¥y
| = | —
,;,,l
AY

sl

(1] Ol
O |
|
|

)
0

Y%o [
00

/ |
E \

|




Example- F(X.Y.Z) = (1,3.4.5.6.7)

! 00 ol ]// 7 /
0 /] 7 I
| | Tz
\
Z A




@9 4 Variable K-Map

* number of cells in 4 variable K-map 1s sixteen 74 - / é
* 4 variable K-Map.

C
Ae) P@D Cb 6| , |
AP 20 ol /Il |O oo |01
o 4| 1z] ¢ S '
OO . : 0/ Lr -] Y 5
ol [ 51 13 g | \'2 E
(TR e ° 9
| (o) |
<. Al
104 \I/ﬁ* . /(ﬂ L B
A J .




@ Example-f(a,b,c,d) =Xm(0,3,5,7,10,11,12,13,14,15) _ @

= [TM(1,2,4,6,8,9) T -~
Co\\ 00 O/u, | - [O ’ c;{ OO1 ol 1l Jz;/
\ 0 o)
/Obﬁ? AdE v @@s 2
S o P A R T
/ok 1 c’ﬁ/vq | :o} Cég <J>7“C+a)104 OZ ) ”'I v
/ 7 \ ' )\@f‘wo{)
bd ab ac, <0L+ C+ o()

7 =bdtabracy cd+ abey




Example: F=1IM(3,4,6,7,11,12,13,14 15)—7 FPOS

AP /OI “(@) D>

|
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YEAR
21-22

21-22

20-21

UNIVERSITY QUESTIONS
QUESTION MARKS
Simplify the expression F(A,B,C) =AB+BC+A’ by K 2 marks
map
Minimize the following Boolean function 10 marks
F(A,B,C,.D)=Xm(0,3.4,5,7,9,13,14,15)
Simplify using K map to obtain a minimum POS 10 marks

expression:
(A'+B’+C+D)(A+B"+C+D)A+B+C'+D’)
(A’+B+C’+D’) (A+B+C’+D)

ANSWER

BD+A'C D
A CD+AC D+
ABC

(B +C+D)
(A+B+(C)
(B+C +D)



Don’t C | letely Specified) Conditi -
é,) on’t Care (Incompletely Specified) Conditions _@Y__

* Some times, not all values of a function are defined

* Some input conditions will never occur

X

* We don’t care what the output 1s for that input condition

* In these cases, we can choose the output to be either O or 1, whichever simplifies

—

the circuit.






@j) Example: A circuit 1s to have an output of 1 if a binary coded decimal
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Product of sums:
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é;) 5 Variable K-Map

* The number of cells in 5 variable K-map 1s thirty-two 2_5: 29

* Svariable K-Map. @
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Example: Y(A,B,C,D.E) =2m(1,3,4,5,11,12,14,16,20,2
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6 Variable K-Map
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YEAR
22-23

19-20

UNIVERSITY QUESTIONS

QUESTION MARKS

Simplify the logic function using K-map 10 marks

Y=3m(0,2,3,4,6,7,9,11,16,18, 19,20,22,23,25@ Vel
Simplify the logic expression using K map 10 marks
F(A.LB.C.D.EF)=Xm(0,5,7.8.9,12,13,23.24 .25, 28,29,

37.40.42.44 .46.55.56.57.6 .@ > -

—_—

ANSWER



Tabulation Method

STEP 1:

* Convert Minterm List to Prime Implicant List

STEP 2:

* Choose All Essential Prime Implicants

* If all minterms are covered, stop

STEP 3:

*  Formulate the Reduced Cover Table

)



@9 EXAMPLE: fo" = {my, m), my, my, ms, mg, m,p. my;, my 5, mys)
.o =2.(0,1,2,3,5,8,10, 11, 13, 15)
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@9 Simplify the following expression using Tabulation Method @Q
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UNIVERSITY QUESTIONS
YEAR QUESTION MARKS ANSWER
22-23 Minimize y = ¥m(0,1,2,3,5,6,7.8,14,15) +| 10 marks | Y=A"+BC+B'C’D’
\ ( d(4,11,13))using tabular method.
\
19-20 Minimize the logic function using Quine-{ 10 marks |F=BC+ABD+ACE’
McCluskey Method +ABE+AB'CDE

F(4, B.C.,D.E)= Zm(8,9,10,11,13,15, 16,
18,21,24,25,26,27,30,31)

\

18-19 Minimize the following using Quine-| 10 marks |F=A'B'C’'D"+A'BDE
McCluskey methOd: +A’'BC’E+BCD’E’

F(A.B. C. D)=Xm(0.1. 9.15. 24. 29. 30) + + ABCE + ABCD
8.11.031




E/" NAND GATE IMPLEMENTATION OF CIRCUIT -
L &

»NAND gate 1s a universal gate

» Function should be in SOP form

»Obtain simplified Boolean function in terms of Boolean operators and then

convert the function to NAND logic.

»Implement the function with AND & OR gates.

»Replace AND with NAND gate.

»Replace OR gate by invert OR(NAND) gate.

» Two bubbles on same line denote double complement & both can be removed.

——
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W )
(<4 Example: F=AB + CD Implement using NAND gates only. v

* Step 1: Implement using Basic gates.

* Step 2: Convert AND to NAND and OR to invert OR.

—

* Step 3: Replace invert OR by NAND gate.
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W Example: F = (A+B) (A+C) Implement using NAND gates only. “g:&
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@9 Example: F = Zm(l,3,5,8,9,ll,l/5) +d(2,13)
S—ll o b gy e ~ Implement using NAND gates only.
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.@ Example: f{A,B,C,D) =aM( 1,2,3,8,9,10,11,14) . d(7,15) 69

oo Implement using NAND gates only. .&...)..'...
J0,60)=2m(0,4,5,¢,12,12) + ¢ (7,15
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UNIVERSITY QUESTIONS
YEAR QUESTION MARKS ANSWER
22-23 @ve the general procedure for converting a 10 marks | F=z+xy +xy’
ultilevel AND-OR diagram into an all

NAND diagram)lmplement the following Boolean

function with NAND gates only.

Fix, y.z) =Zm(l,2,3,4,5(7)
17-18 Implement the Expression Y = ABC’+ BD + E

using Nand gate only.

2 marks




f

AKTU Full Courses (Paid)
Download Gateway Classes Application
From Google Play store
All Subjects

Link in Description

SATYWATY CLATENY



