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Digital Logic
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PARALLEL CIRCUIT







Ao (20

¢ F YICIF EFHF ANKe A OF A AFIHF 3970
829 I (I Logic'd fofare 6 Wa =ICo76 amie
F(E, SIS S (A26 T |

* Basic building blocks of a digital circuit - Logic
Gate



Boolean Logic

O=False




Voltage _
source




OR Gate

OR GATIE
® / ®*—
+6v A




Inputs Output

A B Y=A+B
Y=A+B 0 0 0
0 1
0
1




() &K (20 (OR Gate)

* OR Gate: Boolean Algebra'® @Io & FAMCAR & (@ FG (5130 2T 3l
23 It OR Gate IC |

o Switch: SCTRGHS AMFD Y2 A Srolia J25 FANSlE (Parallel)- ST FeIe
I |

* Input/Output: 39%% (Input) AN X I SCOIEF @2 ATH=G (Output) At 3% |
» 9]q: 72 ZTGRME OR TGS (AGT 2996 A € B I WEG5F Y =, Y = A + B,



() &K (42D (OR Gate)

*A] input ‘0" AT Output=
* A< input ‘1" T Output=

« (I @B input ‘1’ 26T Output=



Voltage
source -



AND Gate

AND GATE
P o o—o& o—
+ 6V
Iz
N
Ov By V.Ryan
P




Y=A.B

Inputs Output
A B Y=A.B
0 0 0
0 1 0
1 0 0
1 1 1




() SHIE (ARG (AND Gate)

* AND Gate: Boolean Algebra'sl et TG FAMCT G (F Gt (9136 GRS
<4l Y Ot AND Gate ¢ |

« 725 (Switch): SEIRGF ARG 12 A SCIi(F 726 @4 (Series)-TEIR FTE
AT |

« Input/Output: 3995 (Input) AN X I STOIEF @2 ARTH=G (Output) At 3% |
» 7]q: 72 ZTGRME AND ST (120G 2990 A 8 B A2 WT60 Y 2, Y = A. B




(R) AND (5125

*A] input ‘0" (T Output=

* A9 input ‘1" (T Output=

o (I GG 2996 ‘0’ 2 Output=



Voltage
source




THE "NOT" GATE - INVERTER



NOT Gate

Truth Table
Symbol INPUT  OUTPUT
C A NOT A
C=A . :

1 0

Projectlot123.com



(©) 9B (7120 (NOT Gate)

* NOT Gate: Boolean Algebra'® 2IR(Fq FI& FAWCTL &l (X & (9135 (A2
F<1 Y SOICF NOT Gate <G |

o 99[F IN; 3TOIGIK (Inverter) | NOT & (3064 AIC60 39267 7 ar® 23|
* Input/Output: 3990 (Input) 7 S @2 @EG (Output) M 3G |
+ J@: NOT &% (712059 2950 A {32 |66 Y RCA, Y = NOT (A) = A




NOR GATE

TRUTH TABLE

INPUT OUTPUT

A
C A | B ANORB
. C=A+B 010 1
i 0
1|0 0
1| 1 0

ProjectloT123.com



N @
\ Lamp-0ON="7

[ Lamp-OFF = "0°
Switch A-Open = 0", Closed
Switch B-0pen = 0", Closed

-1
"3



THE "NOR" GATE



() 99 (3125 (NOR Gate)

+ 79 (7135 (NOR Gate): & (7135 (OR Gate) (& f5fo

O

TG0 ALFOE 90 (20T N M 49

2© I3

@ e (930 IS F(F ©IF NOR Gate 0 |

* NOR Gate = OR Gate + NOT Gate

SIS

+ 3@: 92 ZA7GRME NOR #f&rs (713054 2950 A € B I
o6 Y 2, Y = A + B




NOR (%35

*A] input ‘0" (T Output=
* A9 input ‘1" (T Output=

« (I @B input ‘1’ 26T Output=



NAND GATE

Truth Table
INPUT OUTPUT

g‘ C A B | ANANDB
C=A.B 00 1
0 | 1 1

ProjectloT123.com



(R) I 426 (NAND Gate)

* TG (A35 (NAND Gate): TS (35 (AND Gate) (ATF f5[®

O

TG0 ALFOE 90 (20T N M 49

2© I3

@ ST (130 TS T ©OIF NAND Gate 6T

* NAND Gate = AND Gate + NOT Gate

SIS

« 7]@: 1R IT2BAM™B NAND #fE< (130G 2996 A € B ¢
STo%0 Y 20, Y =A.B



NAND (735

*A] input ‘0" (T Output=
* A9 input ‘1" (T Output=

« (I @B input ‘0’ 2T Output=



aBa R[]

[




(F) cNifers =ifere (3136 (Basic Logic Gates)

o (T (130T UFTOIT AL, O (FICA (A3C6F ARy
BTI3 Ib ANAfoF FATE*T FHe FA0o AT ©OIF
RlGERQrTkIGE




Glifer (130 - © I

Qg (71356 (OR Gate): Logic (17 QATCT*¥q (S |

TS (7125 (AND Gate): Logic @ QA B |

+ 0 (BG(NOT Gate): Logic %< (Rerdresas)
QATCT* N



() i =ifes €126 (Compound Logic Gates)

« AN (120: Y3 9 ©rolldd Gl (13067 ANIQ (@
(7135 (of] 2 ©OIF [T (2135 T



@NF 9120 - R A

(5) L&A (2B
* 79 (135 (NOR Gate): OR €32 NOT Gate-a3 IR |
* TS (7125 (NAND Gate): AND €32 NOT Gate-A3 JF |
(*) Ram (=125
o« §F-TF (735: OR, AND <3l NOT Gate-aF FFC |
@3- (135 (X-NOR Gate): X-OR ¥J2 NOT Gate-9F I |



XOR Gate (Exclusive OR Gate)

e Exclusive OR @3 A T% 3¢ XOR

* XOR (7136 M 72 B5[064 W AN 27 (3

O

TGS (I =

PG

J NS AF T qdie, §

—
YL 0



Logic Gate ‘I
XOR GATE

XOR

Truth Table
Boolean Expression
Symbol

Digital Electronics ET-364

INPUT
OUTPUT
A B
0 0 0
1 0 1
0 1 1
1 1 0




(©) GF-9F (20 (Exclusive OR Gate. - X-OR Gate)

. VO: OR, AND %<1 NOT Gate M@ X-OR Gate Cof%
SR



0q oF {9

(6 12 29D FAGS (IO
qICe90 0 20, IW «F SF2CYTE
AT | (I FIGD G H9j?




XNOR Gate

* XOR (913769 A NOT (367 AN X-NOR
(5135 %if5® 37 | X-NOR (936 XOR (9307

Refdre | afir 43 e W oI 2 OO

\,

TC690 1 2E &

9 AN R

ITH9G 0 20 |



(8) @F-9K (20 (Exclusive NOR Gate - X-NOR Gate)

e 570: X-OR Gate €92 NOT Gate-9F AYIE X-NOR

Gate CofF ¥4 27|






Buffer Gate

Double Inversion

Logic state re-inverted
to original status

O inverter into a 1



AT 126 (Buffer Gate)

. JFT (A35; (T (26T 3975 € ATHAET W AF2 ©ILF IFT (36

<qCT

« 30e: 736 B (B (NOT Gate)-(F T& I AT (7135 Cofd T 27

o YARIA: G P Amplify q e FCO AFIF (136 (AR BN
7 |



0 (Zero) 1 (One)
AT 2975 0 20 OR, AND, X-OR NOR, NAND, X-NOR
FAYTE 3976 1 20 NOR, NAND OR, AND
I 96 3990 1 =0 NOR OR
(I @6 3995 0 =0 AND NAND

@ (30T TN (F(q &0 N ABCE (TTNF: NOR Gate, NAND Gate) ©Ithd AT
2970 o B SCHHG 1 U FAYCE 3% 1 U WE6%6 0 B0 | Hhowww: [ (3126 (X-
OR Gate, X-NOR Gate)-49 JITE 3995 0-9F (F(@ ATASY T(J; AISET 3996 1 @7
CFq ey w3 |




ob ©oF f[JfaR

a0 FEP (13069 ACG0 1 2T,
I 7 3990 0 AMF | 93 (A3G(0-

*NOR/NAND
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(@ BEES FCd (A3(0F ACHD Ferd
0 BYAG T HFe 3990 G 1 ©IF
-

*NAND
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&8 JfeTe 98 IS (Logic)-9d T« fofe wea sifres
@ M TCADS 2 I T SIS I |

« LYY T AT TR QI (A - 3L
sfees George Boole (Sb-8q HITH)



e WACeAI] (Boolean Algebra) (If*i35:

- fofe: w1fer ey (1) W3 =ifer N (0)-92 12 A B9l fofe
IE Cofd 4 AR |

e sfifafes qACa*I=: @9 (OR), @< (AND), 919<¢ (Complement)-
OF A JFe Alfafed QAT 19N @

o S FANWAN, I, ASF A2, FFHNF A 3957 IA2V3
L RIREGI




+ FGTF (3D Fl ETFHNF AFOLTACS T AT
THAMPTIZ AT T =

» Computer technology is based on - Switching on or off

electric current.

« JR2IT: AFe A IC (Integrated Circuit) (RS e
(5130 2T T4 ] |
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(OV (AT +0.8V) (+2V (ATF +5V)
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A A= A















@B AfdF? wu O AR



@0 AT q7? b ©F [{HGH

(4) A+x0=~H



Thank You



