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Lab# 1
latroduction to Logic Circuits

A. Objectives

Thccb)e:nvsoﬁhlshbuamrynmmnodtulhenudmlmt
basic bread boarding and wiring techmiques

¢ the use of input switches and output LEDs in generating truth tables for
a combemational logsc ciraunt

= o venify the characienistic of the basx gates

Breadboard

7408 Quad 2-input AND -
7404 Hex Inverter -
7400 Quad 2-input NAND .
7432 Quad 2 ~enput OR .
ETS-5000 Digital Trammng kit

C. lntroduction

This kab focuses on several practical issues related to bread boarding and
testing combinational logic circusts.  Several helpful points are made below.

Wire gauge - Use caly 22 gauge wire. The breadboard may be damaged by
forcing smaller gavge (larger diameter) ware into the holes.

Wire color - Use organized color schemes when wiring cwcuits. For example,
use RED wire for all V.. connections, BLACK wire for all ground connections,
BLUE wire for all mput switches, and YELLOW wire for all intermediate
signal connections

Wire length and placement - se wires that are the appeopriate length so that
they can lie flat on the brendboard. Avoid nunning wires over IC"s m case the
IC"s need to be removed

Testing 1C's - Chip tester is available in lab, always check your IC’s before
)W NFI‘I“‘I‘IB the cucust.

Inscriing 1C’s - IC's are not diffacult fo msert in the socket strps once they
have been properly adjusted  Brand new IC's are shapped with ther pins bent
apart from the vertical (typacally 15" outward) m order to facilitate handling by
atomatic msertion equipment.  Therefore, before an IC is used for the first
time its pins must be bent hack so that thear spacing is vertical



I’ Oriemtation = Amange all (s in the same direction.  This will faciltsie
oormectng V.. on each IC to a 5% stnp on the breadboand and (i8N0 on each IC 1o a
ground strip. 1 an IC &= reversed (thus W and ground are reversed), it may bhe
destroyed. [ is recommended that you begin wiring by making all ¥, and ground
‘Inme s,

I Removal - [t is recommended that you wse some sort of extraction ool fior
remaving IC's. Attempts io remove 105 by hand may result in bent pins.

Monitoring the logic bevel of the circuit

Lise the LEI¥ {ai the top nghi of the digital kit) to monitor the logic level of the
digstal circuit. A GREEN indicaies that the logic leved is LOW (0 and a REL} means
the logic bewel is HIGH (1), 1f the LED does not lit, there is something wrong with
the circunt. Swiich off the power supply and recheck the cincust.

PMotez Please ke certaim that the MODE switch is fip to TTL not CAVIOS,

You can use a logic probe (ot the botiom nght of the digital cirooit) a0 mondor the
lngic level of amy mode (point) of the circwit. H indicales logic HIGH (1) L. means
LOW () and P means pulse (the signal keeps on changing between HIGH and
LIV

Swvitches

There are B togele switches i the botiom row of the digital cirowit. These switches
will ide a bogic input of HIGH {1 and LOW {0 to the: civout.



. Preiminary Werk

1 Diraw a symibol, determine the IC nember and produce a meth @hle for the
folbowing gaie

Symibsal: ED_E Syminal: ZDE
I Mumber. 7408 IC Mumber 7400
Truih Tahle | Truth Table 2
Chatgrt Chuatgrut
A [F] I A B F
0 0 0 0 0 1
0 1 0 0 1 1
1 0 0 1 0 1
1 1 1 1 1 0

2. Complete the truth mble for the followng cercuit

Trmath Tahle 3
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3. Wrte the Boolean expression for catput O, [} and F the following circuit

. —1)
T
] s
©- AB
D= 4B
F- AB+AB

4. Compleie the truth table for the cencuit in | 3 hased on the Bookean expression
procluced for C, [ and F

Truih Table 4
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E. Laborstory Work

Bartl
I. Construct Circuit | on the breadboard. Commect all mputs (A, Bjoa

switches and outpan F io LEDs

Truih Tabl= 3
Inpast Dutput
A K| [
0 0 0
A 0 1 0
B F 1 0 0
T 1 T

Circust |

2. Test Circuit | and fill m Truth Table 3 for the crcuit response io all
possghle input combinations. The Truth Table 3 should match the Tnath
Tahle | prepared in the Preliminary Work:

& Fuifiy I:I Fartiaify Checkied By

"": o it e Coanp i feed

Pari ¥

3. Comsiraa Cireuit 2 on the hreadhoard, Conmect all mpuis (A, By oa
switches and outpan C and F 1o LEDs

Truth Takle &
&
— st I~ F A B C F
" T oo o1
o 0 | 1 | o1
Circunt 2 1 0 0 1
1 1 1 0

4. Test Circuit 2; fill in Truth Table 6, for the corouit response o all possihle

inpast e hineinre
3. Compare Truth Table 6 o Truth Tahle 2. What conclesion can yoo make®

Truth table 6 is an AND GATE with INVERTER after it while truth
table 2 isa NAND UNIVERSAL GATE.
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Part 3

6 Constroct carcuit 3 on the breadboard. Cannect all mputs (A, B) %0 a switches
and outpet C, D and F to LEDs

Truth Table 7
=== ol I A[BJC]DLF
| *“—/T 0JoJoJo]oO
S9N, [T fof1yT
Ko r-/ N N
o . i W 1{1]0}o0]o
a e /D
Circut 3

7. Test Curcust 3; fill in Truth Table 7 for the circust outputs (C, D, and F) for all
posshle input combinations

8 What single gate does Circut 3 repeesent?

XOR GATE

Fuily Partalty Sots i
Completed Complated Checked by.




Part3:




