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Practical No.10: Build and test the functionality of 4:1/8:1 Multiplexer.

Practical Significance

In most of the electronic systems, the digit
It is necessary to route this data over a single line. Unc
circuit which selects one of the many inputs at a time. This circuit is a multiplexer, which has
yut and some select line inputs. Practical significance lies in their

al designs, reduce hardware complexity, and improve system

al data is available on more than one line.
ler such circumstances we require a

many inputs, one outj
ability to simplify complex digit
performance

Industry/Employer Expected Outcome(s)

Students will be able to test the functionality of the digital circuits/system.

Course Level Learning Outcome(s) - s
Develop combinational logic circuits for given applications.

Laboratory Learning Outcome(s): :
1. Build/Test function of MUX Digital IC

Relevant Affective Domain related outcome(s)
Significance of select lines to select one output from many inputs.

Handle the component and equipment carefully.
Follow all safety precaution a2

Relevant Theoretical Background
Multiplexer is a combinational circuit t
The multiplexer is a data selector which gets

hat is oﬁé" of tllev’iﬁf,ci"sft"?wifély_eivy used in digital design.
one out of Sevel'ai inputs to a single output. It
has n data inputs.and one output line and m select lines whexe2m ='n shown in figi0.1.
Depending upof{"the/ digital inputs “applied at the selec mputsone out of n data input is

' t channel. Normally strobe (E) input is incorporated

selected and transmitted to a single outpu
which is generally active low which enables the multiplexer when jt'i$ LOW. Strobe input

helps in cascading..IC 74151A is an 8: 1 multiplexer which provides two complementary
outputs Y and Y -The output Y is same as the selected input.and Y'is its complement. The n: 1
multiplexer can be used to realize m variable function. (2™=n, m is no..of select inputs)
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Fig 10.1: Block dlagram
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Cuncsy:https://www.google c 6548&tbm=Isc

Types of Multiplexer '/(MUX):
1. 2:1 MUX (2 lines to 1 line)
2. 41 MUXH# lines to 1 line)
3. 8:1 MUX (8 lines to 1 line)
16:1 MUX (16,ﬁlme,s to 1 line)

-]

List of ICs whi/c_l,lzpro?v}idqs\.niultiplexihg

IC No. Function = Output State

74157 Quad 2:1 MUX|

Output same as mput given <

74158 | Quad 2:1 MUX

“['Output is inverted input-

74153 ‘Dual 4:1 MUX

Output same as input

74352 Dual 4:1 MUX

Output is inverted input

74151A 8:1 MUX

Both outputs available (i.e. complementary outputs)

74151 8:1 MUX

Output is inverted input

74150 16:1 MUX

Output is inverted input
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Fig 10.2: Block diagram of 8: 1 MUX, Truth Table of 8:1 MUX

VIl Circuit diagram
a) Sample circuit
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Fig 10.3: Circuit Diagram (8:1 Mux IC)
b) Actual circui_&/{j&fv S
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Resources Required

1

Digital IC Tester

Digital Mul!rmucr

7 Va tll"n (hkpl 3%

Tests a wide rz ange of digital 1C”
series, H)/‘H erus of CMOS ICT

s such as 74

+5 V fixed pmvu supplv or V«ll‘l'lhl(, DC

VIII
T I
Siraatedl Bk - t uantity
2k Name of Resource Suggested Broad Specification Q
e ' B I or2

) 3 / DC Power <upph, sower supply (0:80V) <V I
B Breadboard I 5.5cm X 17¢m AT O N S
|~ = S er P 1ent
/L 1 ! (o onnu‘lr ng Wn(s ! ‘xmg_,le ‘"ll'm(, wnes o f() 6 mm l /\ Laiad f ;“”r ik
6 ’; IC | 74151/74150 Select Lines
| Red/Yellow color 5 4 ior BelectLines
, 7 / LED i ~ and One for outputs) |
[ 8 | Resistor [ 220073300 2 |
IX Precautions to be followed
1) Check IC before use. o
2) / Set power supply to 5V (Varrable,;DC Power Supply) before connecting.
3) = Check all the connectlons as pei ireuitv Vdiéigram :
X Procedure
1 Test the IL usmg Drgxtal IC tester
2. Mount the IC on the breadboard o
3.  Make the | connectlon as per fig 10 30 »‘Qi' i
4. Connect the +5V to. +Vcc pm of IC and GND pin to r7round 5
5 bserve the “ED (on or off) for each combmaf’ron of mpm as per truth table
Y errf} me'truth Labl' i s
X1 Resources Used
Suggestey?r/oad Specification Quantity
\
’%/cl\m4 cl\so\cm \oy o

L\ml'lu\So ) \

\\/gp\[gwgl Coloy oMy | 4

( 2%-2 | 300~
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Table 10.1: Observation Table

Inputs Outputs Outputs

| Strobe | Data Input Select Input & = Y Y
G' [} "py T Lssgr [ usT s LY L (orb voly | (O volt) |
0 #:20 6 (0V) 0 (0V) 0(0V) 0 \ 6V Loy |
0 ‘“0=1 0 (0V) ooOv) | 1Y) |V | o Liey Al |

0 ;;1 0@EY) | 1Y) | o@v) | | 0 Eey oV
0 niZh 0OV) | 1GEY) 1Y) | o \ o\ LSy |
0 peo [0 T@MA 0@ [V o | sVl ol
Ds=1 ©V) 0V) | 16V sl | oV L-Sv |
0 De=1 IGV). | 16Y) | 0OY) | | oV | Loy |
0 D=0 - 1 GWEETGWE) LEWEERE o’ L5, STl
i SRS Xl X - ‘ |

(Write the obser -vation with respect to Inputs)
(\Iote ‘)’ indicates the don t care condition: It means the. status of selected input may be any
‘ comb1nat10n) ' 5

.Aesk. c\-he,....;... mHonm. ool e .
....... mm\Q\ey @L.

ion of results ‘ 4
L3 i I
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XVII  Practical related fwcstionc

Note: Below given arc a few
n more such questions S0 as to ensure the achievement of identified CO

sample questions for reference. Teachers must

desig
¢ function of the Strobe (G) pin?

1. Listth
ysolute maximum ratings of 1C 74151.

List the al
List the name of manufacturers of 1CS used for this practicals?
¢ MUX is used?

List the applications whet
[Space for Answers]
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XIX o Assessment Scheme

 Poatoraiiittens geTd Svan | aaWeightgr
- ~ Indicators Cueal Ron MR
] ﬂ‘toccss Related = 15 ’\‘larkﬁ e 5 60'5’.. )
1 | Handling af*thccemponenm § B i ;m‘
2 | ddentification of components p By oAl B 2(;% =
3 | Measuring value using suitable instrument e B 0% :
4 | working inteams 7 ' B R “,m“"‘“" s
; Product Related: 10 Marks i v 0%
5 Culculnlcdllmox'cucul valuc; of gncnmmpﬂm:m ; T 0%
6 Enlcmlcmtionm‘msult e - R i T ST T 08%
7 Contlysion et = fitin, il g e 08% :
8 | Practical related quesncms e ool et T 14% 1
9 Submuuq;,;;he journal in time 5% 1
ol 4 Total (25 Marks) T 100% ;
| Process related &’mdum mla,tsd — Dated signature of Teacher
(15) (1)
\7(5 S
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