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@.

) when ng.of variable are less. (12 3)

(
\ =| Boolean Algebm -
\

t) It s preffered when ovtput s 0 Or 1

\:9 K-map & =~

\ ¢) when mo. of varigbes are 2,3,4,5 (upto S variable)

\' «) output is 0,100 .

5 | Tabulation method.

o Itis used when no. of varjables .. are  more.

Boolean Algebva *~

fode:-  AB+ AB : e
Sol"_ A (8+8) - (v 8+B = 1)
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find the min. no. 0f NAND Gate.

Problem'i AR+ ABC+ ABC

optiagn. Ha) 0 (b 1

(S

c) 2 d)3

Sol™-

ABr+r ABC + ABG

(c) 1‘

= AB t+ AB (Cty)

-

Sol'+

= ABt+ Ag [',' C+G—'=1)

= A(8tB)

= &

No NAND gqale rec;uired. &

Advantaqe of Minimization -

=

No. of logic qate ¥

2

Spegd 1

=

Power dissipation

3

compleaity of circut less

=)

fan in ¥ (no. of input )

E

Copnt V.

Pfoblem:f— Simplify ;-

7

'

! A8 + ABC 4+ ABCD

Sol”

ABC + AB (1+Go)

ABG + AB

A(B+8G) i~

A(B+G)

1

A8 + AC

)

AtB) (A+C)

Sal .-

AA+ AC fh-B +BC .

b

A+ A(LtB) + 8C

it

A(1+B+C) + B¢

W

A +BC

So!

Transpogition Thearem

(A+ B) (A+c) = A +8C

=T}

elassrate



Similarly « 22 - @\

: (R+Y) (F+2) = X +vZ |

€)| (A+8+C) (A+B+C) (A+B+1C)

o'l take A+B = X

(x+C) ( A+B+C) (x+C)

1]

= (x+cC) (A+8+C)

x (At BtC)

1]

I

(At8) (At B +C)

A+ B(B+tC)

It

A+ B8 +BC

ti

= A+ BC

)l (A+B) (ATB) (A+B) (AB) T,

sol-  (AtR) (A+B) (A+B)(A+86)

- (At BB)e( A+BB)

= (A)(A)

= 0

A+ BC = (A+8)(A+C) Distribution thegrem,

©@| A+AB

S\ (A +A)(A+8)

= !(A‘TB) = ATB :

- ¢4)| A+ A8

S| @+A)(A+B) .
T2 1(AatB) = AtB

©)| AB+ AB + AB

Sol- A (BiB) 4+ AB

= ASKE

= C‘”H—A)(A*BA)

= A+ B Ang,

classmate _ PAGE ..



‘@ cald | 0

)| AB+ AB +AB Sy ).
Sol'=| B(A+tA) + AB i B sol™
= B+AR SN
] = (BtA) (B+8B) -
= A+B  Ang
oo ) ABG + ABC + A8c
Sol’-| ABC + ABC + ABC «ABC e ArA=A)
B = AB(ctC) + (AtA)BcC
o = AB+ 8c
= B(AtC) E
A A8+ Ac «BC— redundant term.
sol”t  AB + AG + BC (AtA)

i

AB + A, + BCA

+ ABC

\i

AB (14C) ¢ chwe)

= ABtA:

Note]- In this case BC is Known as redordont term e notused.

- o

|Or not eumpulsary term.
i J i

AB + AC + 8¢ =

2 | AB+ Ac , adlled  consensus theorem s
or redundancy  thgomm . ' i B
g 7‘ 4
5 | Shortcut method - o
i @ Three variable. - ’ =
© each variable comes twice. _ f
©) one wvariable i3 cample mented T =
s i
()| AB+ 83 + AC , 3
S’ BG + AC § he term which s comple mented | 3 |
: _ U is taken. :‘ :’35
W| ABs+ BC + AC | 2 !
Sol'y  AB +BC * |
“ = r |
classmate | | J
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A oare| | J[ [7JL [T ]]
m)|  [AtB) ({A*C) (8+C) S .1 S
Sol” (A+8) (A+c) g < (8tc) 15 redvndant tferm.
M) (A+8) (@4 c) (Atc)
sl (A+B ) (B+cC)
0) A8+ AC +8¢6
Sol't In this case ol the varigble are complemented Only one are

ungomplemented.  then.

Boolean Algebra -

= A8 +AG (! The tenm which is Uncomplemented
4 is taken) .
P) AB + Gc +AC
ol Bc + A AC
-~ [ —
A @ (A+8) (8tS) (A+Q)
} St  (B+C ) (A +C) -
ed. \ ' ABC = A+84C Demorgan’s theowm.
\ AtB+C = /—\ B‘ € \
L 4'T)

elassmate. - ‘

% | Minimization
5| sop - minimQ)
t— cangnicat
mininal
il Ko l >_cangnical
] | 3| bual |
I 3| complement Expression
‘| 3| Tiuth table
/> ' 3l Venn Dio(}ram
ey 3| Switching circuit
_ / | 3 | Statement-



e

/@ DATE ED (—r—![ b | [ Jl e Ima
‘ (A Minimization :- il @)
@ XY + Xywz N A
Solt A= XY and B = wz W's_
Then, ‘*#TL ]
= A+ AB —»i
= (AtA) (A1B) L
- A+B 3
= XY+ WZ _J{L\
®)| tet {(A*B8) = A+RB Then the valve of pea |
F Lt (2ey, v) ;2) s *P_ﬁy
@ xy+z © Xren2 wes
o) XY &2 d) X . B
sor’l - 4 [y, ¥h, 2] plb.
= gL %77+ my, z] Eedloen.
|l = ELX¥+v-,2] o N
» { & X7 +y + 2 ol b e
DS - R Sob;
= {F+ 7)Y k2 ek i
= ¥y + 'YV + 2 ; R
= XY + 2 ARS . ; ______ -
©) let x®xY = X+7 add  z = x %Y J___ﬁﬁ_
- lhen the valbeof =2ZzxX s % R
@ x @ 0. - Gues
®) 1 d) X § fenit
_So
Sl
. 2
C ¥
\\,\ SN
pace [ | | | a
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(8)

SOP (Sum of Product Form)y—

]

ABC + ABc + _ABE

L_-,> minterm

In SOP Form, each product term 1S known as- Minterm or

1. - Implicant

Sop Form is vsed when 9/p of logical eapression is {.
(means '—> A and 0—>A)

Ex ‘- 5 — 101 — "ABC

9 — 100l — ABGD

Ques:

by

For the qiven truth table , minimize SOP eapression.

A B8 e

AR 0 o }

AB 1 6 ; W

Solt-

In S0P form only 1 taken

2= A.e——f- Aé

" B (A+A)

= 8

y can written as -

Y(A,8) = = m(0,2)

}

aues*

Simplified the eapression f1ov

Y(A,B) = =m(0:23)

Sol™

go. 190 11 -

logical eapression in sup form i’

Y = AB + AB + AB

= 38 (AtA) + AB
. - B+AB

= (B+A) (8+R)

- At8

= A"'E

dissiste.. once [T 2]
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(Y/ e (OO
@)
3 | A+ ABg 8. (It is a minimal form)
= | In candnieal forrn, each term must have all varable.
Thus each min<term™ will contoin all variable.
:5-2003
Problemy  Ino.canopical »sop form. ;. 0. of - min_term presenting the
logical exapression A+8C IS. - -
@ 4 o © 6
vy S @) 7
sol”:- A+8¢C
= A(Bt8)(ct€) + BC (AtA) i
= (AB+ AB)(ctC) + ABC + ABC
J; = _ABC + ABG + ABC +ABC + ABC ¢+ ABC
= ABG + ABG + ABC + ABGC + ARC
ie. 5terms,

classrmate




POS_Form M/ﬂ
e | S
] | (at81€) w_@ﬁ/r#w
e ’ L BRI L AL R e
0o— A .

o 1> A | |
B T Toache o PR

g » 100! ABGCD ,

e

fi’ﬁ___ 13 Ques{ For a qiven . # troth table minimize POS enpression .
- S “ F A 8 _,_Y./—/—//
' 3 e 2 s bl T
N - A+8 O T ' ,
b — e e -——‘——'____/‘_'4 ’-______’_,___——’—""-___ A A s T i e R
, ‘ e 0 l _
e | ‘ e AR
| A 8 I 1 0o~
I N T - R T S
- soit we take only that valve b b operis B .
; y = A+B) (A+8) g i 2 coeh
B + _A"\ B L R
R - S S
P Pyl 5 e B
Y can be written n pos jorm Qs e

e

BT . A 8 =

F(A8Q - sm(oVD) = T ™ (2.336)

LJ -
L ST




(o) ewproooro

= | with “n’ variable , manimum possile minterms or . ©)

manterms _aé 2",  eq. et St o, = e

B ¢ for, n = 2 i e (A’ B) : . et oo P o

B Total no. of min or man terms are 2 2. B ) == BEES

() Jor, n=3 je. (A,B,C) . },,,,

Tota) no- of min or man terms are 2°- 8§ 5

e bl
3 | For n=2, (A,8) fotad 16 logical expression ie. L

| A A8 " _-AB : 2a]
0 A A8 At8

A8 tAB 8 A18 AB L

AB + AR é A+B A+g e

6

Note:4 with n variable maaimum paossible logical expression

are 2% 9 ' = . e = i
e9. for n=2 , . lggical e‘P'eSS’Q.'li-,;?:i, B L
for n=3 = 2% - 256 e
.08 SR ARG N . et
;ﬁéfﬁiw& R L S
P TION ]

Yoblem:l  For n=4 what is the total no. of 09gical expression

§01:- | logical enpression - 4t
’ 2
16

= Sa836,

H

clrssante. . ' ace [ [ [ ] i
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+lve logic

5 +ivd logic_means higher

2 -ive logic means  figher

valfoge  corresponds to _voltage cqrresponds to
logfs "L’ logic ‘0’.
5 oy ‘0'— ov = togic © = +6&Y
logic "1° = +5v logflc 1t = Ov
‘; Bues't logi(: 0O —» —5V -
i logic ¢+ —» OV » . :
 ;‘ Soi"-{  Higher valoe of voltaq€ (OV}iore iogic L. then +ive ogic.
boest ECL
] l0gic' 0" - —17v
logic 1 — -0 8V
3

~-0.8V is \arqer valve than -7V thep it ‘5 +Ive logic.

. +ive logic  AND —ive loge  AND.
i A_E Y A B Y
=, (0] 0 { ] 1
0 i 0 0 0 !
I 0 0 o t \ {
) - 4 I o, o} o

-

T SN

+ive logic OR

o _—ivelgic OR

A B X i g h A B .| X
0o o0 o " ok T e :
0 ! | - 1 0} O
T O l o o
} Lk ] Mgt 5 -
{\ 3 | For -ive logic or gate , convert 1 to 0 and Gto 1.
\ 9 | We can Say that tive l0gic AND qade ... is " equa) 10 —ive

logic oR gate

and -ive logic Anp aate

is egual to. tive

lgic OR gate.

cassrate

PAGE
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>| Dual expression is used ta convert 't _+ive logic into -ive

| logic . or, —~ive logic ‘to Me g Sruao ol B S =
3 AB —D—U—QL_, A+ Bﬁ‘.‘_ -
- Oual is nofbmc)z ~ive lggic o
_ s| Ao —hele, | or -
e N 5o
—ivelogic -
3 OR S AND
(-3 AND = OR B e
() . €\ -+ Dm_{ﬁ_ ST
G) 1 €« > 0

roblem F'tnd Lual .

B I ABC -3 Aac C 't Agc » - L I ;’ ]

Sols- | Dual:- gt it g -
_(A1B+C) (A +B 8+0) (at81c)
el :f _we ]hrm( agcm aggjxj‘nen,__mwﬁﬂ A4
____ABG & iec + ABC e
2| For any wgical expression , s times -
resvlfing ‘wmh -
 ERET e il e M &y
Seif dual - : " .
ﬁw;_L;A8+ #8C.+AC - - - :
- joval - - AR it L .
»_,M“(’“ B) (B+C) (A+c) - o
= (Bt AC)(Ate) ¥
= BA+ BC+ AC +AC ‘
i = ABt+ BC + AC (agam 8ame express:on)
= In Some of the- o zcaJ ezpress;on nof all its  dval qives -
the same expressian. . -
K elagssmate pace[ [ [ |
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o | In self Dual eapression , it one time duad is used resut in

gsame eapression. !
: _n-t
\ n variable — self bvad = 2"
' ie. If there are n variables then total no.of self dwal eapr-
e « n-t

ession 18 52

eq -~ ] o
] ) For n=1. = 22 =
( 'l Then 2 doal gzpresstD,
| E ~ A—> Selt duad — A ] Total self dwal expresyion
kB A—>A [ are 2.
N 4 '
W For n=2 o 2° = 4
Then 4 dvwal -eapression.
, A— A . B—8
: A—A . 68
R i 31
Then 16 duval expressiop.
| AA.B,B,C,C», AB+BCCA , AB1BCHCA, .-
B €) | Complement %-
N it ¥ = Aec+ ABC + ABC
- complement IS, , _ X
¥ 7 = (A+8+G)(A+B+C) (A+B+3)
| T
() AND +«— OR
a ) ey «—> + - Complement,g
i &y . 1 < ¢)
g ‘ ¢y camplement of each varable . : }
clessmate PACE ..
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Venn Diggram 3-

For two variable (A,B). A 8

P

Aues '~

For agiven venn diagram , minimize the 8OP expfessx‘oh

for ghaded region.

|

=

| P

e ——a

=

i

===

Sol F!—

= B(A+A) 4 AB ol
= N

I
)
+
-
@
4
(02
~—

53

&

5 —_—
==

==

o
~¢m

Nt

|
61!-))

for POS form.

BueS A

SOP eapressign Jor Shaded region.

A 8

=:=:

i =

Sol"-

¥ = AB+ AB +AB

= A(B18) + A -

®

= A+AB

- (h) (A48)

= A+

R =0
(0.0) —> (in POSfOrm )

Bues

S0P -eapression

DA/ZF l ! ! l




Sol*- AB +AB + AB t A8

- B (AtA )+ B (AtA)

- B+8
= 1 - :
bl 2 /,Asec'f
3| For 3- vanable :- @:mc
. % ABC
sop 4form for shaded portion ABC u :

2 ABC+ ABC+ ABC + ABC + ABC + ABC,

= BC(A1A) + ABR(G+G) + Ac(8+G) —— entraddled.

= ABtBCt CA

clessrate | ' pace [ [ ] ]
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Switching Circuit -

For Series :-

Truth table - " p
R A . Bulb.
R . [
NEET
For  Porallel :- ’ | A ¥
- RS ETN V. e (3) Bulb
o | o
] o
= Inplace of bulb if there is resistor then answer remains
the same but some drop. L
[ e
Trith table :- ; ) e
A Y ] ) i
= ’ e o 8u
1 0 A -
2| In place of switch it there is a transistor. » =
" A y va(, -_g.i\_'
0 1 o
e ] i
E -
¢) For A=1L1. transistor g
becomes  shart . circuit- - =
For two souh‘ch_ A and B :- B
" A B Y
S SEIN o
1 A ‘e g 6 B
AND 3 2 = AB (0] | (o)
l B 0 ;
) | 1 :
classmate
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oate [ [ JL T JL T [ ]|
Py V- A8 A_BlY
NANDZ | DA ( = AB @ ol
v | La v @ i }
- pignl i
1o )
_____../"..___.
OR 3 4] “Y-A+B . A B[ Y
& a6 LD L T
! : o
i o f |
1 t ol |
S e b
A 2 y= AtB A B| Y
NOR 2 J ! & g o |\
5 F 5 Ty 6 3l 6
4 -0 Q
s : 1] a
Ques' ] 8 — Y
\_’f [ DL \’)
3 l o
v
Sol’, ¥ o e LB EY. B
= (AB+ AC)D
= ABD + ACD .
(
classrute pace [ [ [ ]A




(H).| STATEMENT :-

Ques-| A logic circuil have 3 input A, B8,c and 9YPis Y.

op ¥ is 1. for the following combinghian.

®w @ and ¢ are te = B¢
W A and ¢ are false = AC
Ww A ,B8and ¢ are tue - ABC
W A ,Band c are false = ABC
then minimize the 9/p forY.
Sol™- 9Yp ¥y=1. ( take min term = SOP form)

¥ = . BC + AG & ABC + AB¢E

BC(1+A) + AG(1+ B)

"

BCt+ AC

ii 9p Y=0 , then take man term (POS form).

, ¢S
~ fAues:-| A logic CKt have 3 inpuf“ﬂﬁléjz andl 0/;; _Iis F - 1. when 3 i!ij -
majority no- df I/ps are logic 1. g =
* 1 minimizing _ eapression F E =
(»  Imolement  logiC cht 1 e
Sol. A B C F E— -
0 0 0 o 7
0 & - 0 L
0 l 0 0 Ok
0] | | | o
( 0 6] O
I o) ! l =
l l 0 B ¥
; | | | =

E = ABC + ABc + ABG + ABC

= ABC+ABC + ABC+ ABC + ABC +ABC

= BC(AtA) ¢+ AC(Bt8) + AB (C+C)

W

AB+ BC+CA.

clagsmate pace[ | [ ]




@] LOGIG GATES :-

Tt
|
|

=| Basic Buiding Blocks
e NOT 3 i
B AND }* Basic qate _
— A S -
. SR NAND 1 _, universal qate : R
NOR Y e -

EXOR | - Arithmetic cKt.
ExNOR comparator , parity qenerator)checker , code aonverters
(81'001’!{ to gray , Gray to Binary)

NOT -

>
>|

\l
<

Q

t

S | ’

A e A=Y
;ef;;ﬁow‘“ -
Buest Circuil shown in the fig are
i ‘ @ Buffer P “'TO—P%’L_D"—?_—* z
, () Astable MV E | .
B #) Biglable Mv : —
%ﬁ : @ square wave.generatoy.
E ST I there is m0 feedback. then it 'S buffer. In Buffer if
f we apply o then get 0 " ;
- E - » moYp » v mo Ip. -
e | Buffer means whatever the 1/p ie. the OIp.

3 But there is a feedback and the 9p is stble it we gfve |
0s vP,0/pis al0 1 and if gives 0 +Hhen o IS 0 hen
two  stabls stale. - e '

3 Hence it is w Bistaple multivibrator. .

classmate e pace [ [ ]




Quesi CKkt Shown IS

Sol.. | tpy = Pmpogation delay.
‘0’ for = 3tpd _ ~'
f qor = & tpd M 3tpd 3t L__ L_

It /s called
W Sgugre wave generator.
iv Ag 9/p is not stable sometime 1 and sometime O

‘Hence tis also called astable rnulhvibrator,
@  clock generalvr

! .
@ Rinmg _oscillator.

f Total time  pericd (T) = © Tpd

|

|

| | _then,
} N

- 2N Toa S

7 — et

N- no. of inverters in feedback.

Bues:~

Ina ckt Shoun in {iq. the propoqation delay of each NOT E B
qote 18 W00PSec. Then frequence of _gengrator square wave & ] |

ot e

2

e e Y o 0

l
Q) 10G 1tz
b 1GH2 \ , :
© 100 MHz : ' 1 -
| @ 10MH2
Sol.. | T = 2Nipg

£

= 2XS A I00PSec = [0J0 psec

T 1 : R o T T”
T 5 "

1000%16 2 sec | - R

L.. classrate : ‘A"G’HZ PAGE ED::\
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DATE[Dm[ AN

1 o 1 x

The CKt Shown in the Hq

the propogation delay of each NOT 3<1th

ls__2nsec- Then time period of qgenerated sguare wave is.
| @ 6ns @ Mns
i | (B 1ams d) 18ns a

i o ? Sol‘i" AStable ‘MUlﬁVl'bYOfOY " Squofe (.UQVG ,qeneyafor_

T = 2 thd
‘_j: = 2%x3X2nsec = 12nSec.
= - % b ‘%ﬂ G rvee]
=i = B
VAR e . )
H <o 6nsa ' o
\ 4 S {1 = i
| : e
| T ttor moTqete—— : : —
S o -
T _Thus time period at x and ¥ is same.

| AND GATE :-

N
AR A

& -
A B |Y :
Q 0 o 3 9p iBlow { any of the [/pis
o 1 0 low i-g-logic ‘ot -
. I 0 0] S - :
j\ 1 1 1.
:\r AND 9afe follow voth commutative law and associative law.
\ ()- AB = BA.: .
i | | )e A ]
— =D
. K cal %\_“D-———AB Ty
4 classmate ( pace [ [ [ |
3 TSR & ;




— I o nsc - (a®yc = A(8O)
g ey s A8
/ e ) e A e D B
- ( .= : = CJ:)_- C

3 |Disgble & Enables :~

= Thus 9P remairs _in ‘0’ duve to

- e >0 —
B o control Ip disable- AND_qate 3
H J e is not 'in--working State.- f__J
’ 5
L C‘lntml (Diggb]PJ .4___1 _
: it : : . Nat€
B 0 = AND gote is in working State —
)-_———~ A ofp is changing in Enabled o
gtate.
cor 1ol —{Enatie) 2=
o In TTL ogic family, 3 any zpis open and flat L
) | then it will act as "1’. e W =y
1 In Ect logic family,  tloating input will ait as logic o’ n
| oy
. A :
- R ) s 7 s
- »
' __(openor ficating Izp) e e B
' Sl 20 W
x Queshtion occurs mostly fom  ECL and 1TL. in Exam. ;r ,_,§ ”
Unused I/PS o~ e 1 S
Ll A S AL~ s
2 »
,:ij‘ G
a3 In Mmoltipin (F/P) AND qaote  unused I/p  GAD be
connected to  logic 1. ar®pull eff”up” B
3| unused Tp can be comnected to  logic 'O’ OF
** pull Down™, |
classrmate PACGE D:D
‘ :




2 A——+ A-B-8B . A-—r—1"%

B—-—qj——'—‘; AAB
~ =AB B =0 e

3 vnused I/p  can be connected to ane of the vsed I/p.

3. %

}____ \',: AB (only for TTL)

e ‘ = X it 18 TTL togic tamily | then unused I/p can be open
| or floted.  (unconnected) |

v

= ___Notg:-  Becauss of unneegcessary 1/p attuched to B, fan in will
- be down. :

A .

3"—[:]_)——’—‘ Y= AB .

5| Best way fo oonnecting unused pin (I/p) in AND qate s
connecting fo  lagic "1’ :

=

Y =AR

bt : 1

clagssmate - PAGE D:D
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ﬁ OR Gate :— (Inclusive OR)
= — A -
¥y By Y R =S
g —L = |
» | : &
OR |
!
\ Ront X
\ o o o = when any of the I/p is High . \
/ o ! { wn OR gate then 9p ig High. XS
1\ | 0 | ,
\ WX !
\ %
OR gae follows both commutative and Associative law. %'/:3
) ccmmutative law - i .
\+B = B+A T e e
i Mo, Wl ¥ ALD B—% % A+R . -
e—1.~ K—g

. @b #ssgciative law

A+B1C :_ =

i : e
(AtB)+C - A+ (8+4C) i; Rob!

=1

oy

—

Enable and Disable -

| ——m> 1

e s

O > U

A - ea W A 5 Op ig changing as ¥/p }
'—2/ Is _changing or we Sy z
m‘nml the qate is enabled . g
g - o e
Jr_____’_
<
classmate PAGE Dj:] 1
2




a
aual AN ENEE

f —m—— . :
o 7 QL 3 9p.is tined or not changed.
e Y Y 51 it ;s said to be disable.
control
1.

Unused Ifp‘s :—

L] In OR qate , vsused I/p is connected to logic. 'O’ ‘Pull
down.”

2.| Gonnect to one of the used I/p.

= 3| I it ig ECl then wunused Isp canbe open or jloated.

3 In OR qate, Bestway of connecting the unused Irp s & Hg
canngct  t0  logic ‘0

%:‘T\___.Y = A48
o'__—l/

nc 6,2@%
Boblem:- In the - Ckt shown infig- |n TTL, AND,OR ,iNVERTER aKt
tor the given 1/p 0Olp 1s.

A-———j AB
B _7

/
<

iloaiai\f p— =1
7T

za o0
w 1

(C) AB
d) AB

Solq In TTL , oMl 1/p’s are 4loat then it ig logic L

J classmate | e emcep [ ]
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Probleml: For ECl  AND, OR, INVERTER .

A—\ AB :
8 ’ L‘\'\ '

T e R

J ]0___1 =

A) o

B) |

c) A8

~

(D) AB

S\ I all p are ﬁoaﬂr;q in EclL then itis "0’
and Ojp Y = AB  Ars.

- S




——
N\

(%)

DATE | 2[8 [ 0]@ ][ 3]o]a P ]

NAND GQATE :— (Bubbled} O0R)
B 5 - A:B

B—U

A B ¥
0 0 I | |
o 1 ! 2 When bgth Irp high the ¥p islow.
I o e ' ' :
g B oy :
? L i —> QO
0 .~ . : . O ¢

| ~ I

O disabke ( notchanging if one 1 enable.

I/p s 261’0)
[ = | NAND gate follow commutative law but not jollow associative lo

: T A A
| F—\n———*ABC #*= 8 j)__'l

| = s e A

i

{ 3| The only two gate not follow associative AW e universad
l qate NAND or NOR qate.

| Unused Ip in NAND gate can be connected similar to
ynvsed ¥p in  AND 8@6_,

¥ e ¥ o)

NOR GATE ‘- (Bubbled AND)

2| OR qate followed by NOT qgate.

] \ classmate " : | pace[ | [ ]



| B
oate [ T 1T 1 R 3 -
A B : -
a o'f 1. R A
> 0 I o) 3 When both I7p ig low the O/pis ol
I o | O High. : ’
i 4 o) -
v 2
) 0 ? ———————f,% B e
a2y ;
i L ] . : _
0 <« enable 1 <« disable. f -
| | enable and disable both are same as: OR qote. e
5| NOR gate follow commutative law and rot follow  associ- -
ative law. i N s , i s,
/ ie. m AtB = B+ e Y
\ ' (v ArBtC # AtB C L
:?[ unused 1/p in NOR Gate can be connected similar ko L a
. OR gqate. L
f N
EXOR. or, XOR =&~ \ 5 R __.___4
= Exclusive OR gate- ;
3| OR qate is aiso_cdlled as inclysive OR gate | f";&
dmenyess Ko, N o AD B A
5B Y | : . 2 S
' S o) = when A=8 , 0/p is low e 0.
0 1 S o
1 0 1 2 when A£B , dp is High ie. loq;'c'l’. N
1 1 0
/

DA(.FM ; ! l '




@
DATE[;H{H"[I
il — § ot s A, 7
| 0 ———> 0 Y
| il A AN A
X 7 rJz/
0o — Bufjer 1 - inverter
| | It is also called contolled inverter.
] Y
e AS® é&_,f’/o
/ A®A =1
A® 0 =A
A® 1 = A
5 If A®@8 =G then.
() AB®C = B
) B®C = A
) A®B®C = O
=) sSince, A®A =0 1 Then we say.
AOD A A = A , 0dd no. of same I/p gives same 9/p.
A® A® ABA = O {and even no. same @I/p gives 8zZex
and soon - -- J as o/p.
X S ecogego----n - B , #nisodd
- 0 , I niseven.
Poblem'— The ckt shown in $19. contains cascading of 20 EXOR gate.
- H X is the Up 4hen g/p is.
@ O - - = . = + :
6y 2 )}‘" ‘-D",QD—".——'j[ Y
SHEF W, . ; Jer _
@) X
gli| op of even EXOR qate have same 9/P. 3
= X Ans : '
classrmate p PAGE m
k B ’ t’.i




vl bR ML

) Internal Diagram o} EXOR qateg :-

\/ - o e AB+RBA

e

(':3 ExOR aate follow both commufative and - associative law.
/ 2| EXOR qate  js fellow available with two I/p’s only.

e Dy = ST
| “ ?VX\—_—‘Y

C

Truth table -

A g8 ¢ Y (A®8®c) ) -

| 0 o o o M e -

j — 0 0 | 1
B v = ! et *
| e e o .

| s o o =

I o | 0

J i | I o o
— P 1 g -

\ 2| Te ap of EXOR qate is 1. when no. of 1S ot the
\ | 17p s odd no. ) Rt et

;
| | .logical expression:- | » _
] 1 = ABe x ABC 2 ABC -+ ABC ]

= 001" 4 010 + 100 + (11 — odd ho ot I's.

4 >'

3| The reduced form of +his eapression IS,
A® 8BdcC

classmate (' ace [ [ T ] E

=sm(1,24,7) A - -




l/f\lL! i __H

ZXNGR 0r XNOR 35— : : p

S ST JEUESmee—— — _p
3 ,,,_,_,_“; — BSYNoY: SERia BT S e

=3 ~ Whenever the I/p is same Yp IS High.

e L ST EE P et
SOP exapression = AB + AB, :
pos exprecsion - (AtB)(A«B)

AéfAB

EXNOR -

iwe  thenosp is Migh.
. therefore  coincedence 1091C CA7 ckt and also called QSM

—

| detector.

3
e ,_ﬁ__,___,.____,_______%____(

5| when A #B  The opislav. L

: ’m?'m_"l;ﬂ Emable and  Disablé :- ~ I
g g SIS | O . - . fﬁlwl}lwﬁ




L (AB+ABY = (A0B)-= "A®8. AB+A8
ﬂf/

EXOR and EXNOR _is not alu)agg complement | it | it is comple-

men’f@ onhilu)hen the no. of T/p S even . ard g Y

odd then EBOR and €xNOR are some.

and, A@B@C@D = A BOGOD :>complemen‘f 3

Fmd ezpressx)n Ot A BEIC. - o bt o

e o e

= (ABfAB)G + (AB8+AB)C

- (AB : AB)G + (ABfAB)C 2

Since, -

J6 4 R
- ABC +ﬂ80 +A86 +ABC‘ =




o owre [T
;é’uasr animize_ A B - ¢ Y :
—> 0 0 o] n ASB@cC
g o .| o B) A0 B8OC
O 1 91 0. ~ AG.B ac
el tREN S % ©) AB+BCtAC
SO . O
=T & F L
-~} 1 0 T
I 1oF _Fo
2t for EXOR > O/pis | when odd ro.of I's at1/p
Inthis. case., V
- Y= A@B8®&C
e = A@® BOG Ang,
— | EXOR and - EXNOR dre never alwal_(s complemented , Lt is
| camplement anly when even variable Occurs.
1
2 | EXNOR qate s even no. of 1’'S detector when no. of I/p’s are
' even.- ‘
5 | BYNOR qate is odd no.gf 1'S dstector when no. of I/P‘sygrf
; odd. ]
Problemp:- AeB = A0G8
Slt-| At x=A.,Y-8
xX@Y
= AXY+ XY ) :
= AB +AB = .AG8, -
Pobler- A ®8
Sol'f Rt x=A, Y= B
= x®Y
= XY+ ¥X
‘XV# - AB+ AB
- - AQ 8.
\ classpate PACEDjj




,:—;”:/: ﬁfﬁ,ff T A
Yoblem} A ® B8 ® AB. : - 1 i e
?L’:;_.,(A_@;ﬁef)@ AB B RN S

| |- A8 (A+B) +AB(ATB) + (A S
|- A8 A + [(ArB(ATBIIAE
AG +Ap +[AB+ABIAG

= (AB +ABYAB * U -+(A8+A8)Ae

AB (A +8) +AB(A18) +

( AB - AB )AB

& aABE B b
= A(B-fgl-f;ie A+ AB e &

= (A453(A+B) .

]

A@ é—é AB = AtB

clagsmate
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-A+B ADPSA

S T > s

oo vt el %
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R N owre) | LI L] ©

P ( __GAND as Universal :—

uj NOT :— A A e ;
—r:} . o I qate requived
B Ub} AND - s AB_ 8 ¢
—F ° B i A 3 29ate

gl

) __FE- A+E o 3gate.
OQ :’— 'A-"B
=

B\:_}T’J

EXOR - " A A.- AB
- V — —
] _ A1~ Ag ¥=A®B8 - AB+ AB
| 8 = e
N // 2 8-AB 2 4 Gate.
-3 v-(AAB. B-AB)
e 8 - (A-AB + B-AB)
| - (A(A+B) + B (A*8))
" = AB + BA = A®B
w) EXNOR -~ _
"8 [EXOR ) 3 5 Galg
: L. Gate
YGate
W NR - A——for | e 3 -lGote.
Sl ;:Ote. = Mt
A i N
| 7
_ L
\ clesssate : PAGE | [ ]




- A(ArB) B(A1B)
KB +BA =




|

boplem.  To implement  Xyz . The min no. of two I/p NANP gate

Yegg ired .

=)

oave| | LIl @

logic qate No. of NAND | No- ot NOR .
NOT ) - t o ~ )
AND Z - 3 1
i AT, Tl I SN A ‘ |
EXOR 4 5 B
L R e v
EX NOR 5 = .

. - @

@ %)
Total no. of NAND gate = 2+2t1 =5 Ans,.

KYZ

XY +wz , the min no. of 2 mpuf NAND gate

3rd

1ot mverter cance)led 2 cancelled‘u“’.

3 Now the total no. of NAND © gatg IS,
- 9+ QGubbled 0rR (= NAND)

2 Fl =B

= 3 NAND gafe re%

- Not€

- ‘”/D”—1 | = W

B i v

z N ¥
Two Yevel NAND -NAND

Two level AND -OR s

(AnD-0R = NAND -NAND |

LJ_

classmate
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| = To implement soP {form, only NAND qate dlane.
2| To implement Pos form, only 'NOR  gate alere.
o o it —Q\fB)(CfD)_ then min no. of Gate.
Sol "~ ‘
s MK : fo) >
o 7 - , a 1 I
_ « J __(A+B)(CtD) = : LT\,—»
ll ' Cl—y i} rt/
D "V : DW°
) Two level OR— AND Twolevel NOR - NOR
/ 2 OR-'AND = NOR- NOR N

/"
,.—'-h/

classmate




