Di

u

11

v

V

VII

1gital Teclmiques (313303)

Practical No.2: Test the functionality of the given Universal Gates using
equivalent 74 series /CD serics

Practical Significance -

A universal gate is a gate which can implement any Boolean function without nccc'l to hSG' any
other gate type. The NAND and NOR gates arc universal gates. In practice, this is
advantageous since NAND and NOR gates are economical and casier to fabricate and are the
basic gates used in all 1C digital logic families.

Industry/Employer Expected Qutcome(s)

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

Course Level Learning Outcome(s)
Apply Boolean laws to' minimize complex Boolean function.

Laboratory Learning Outcome(s):
1. Test the functionality of NAND ;nd N R gate u’smo breadboard.

Relevant Affective Domam related ‘outcome(
Identify PIN conﬁguratlon of e -
Handle the componentq and equ1pmen care
Follow all safety precautlons___.

Relevant TheonetlcaI Backoround , ot :
OR,AND and NOT gates are the three basw ogic ates dS they tovetner can be used to
construct the Iomc circuit for any glven Bo e\xpressmn The NAND and NOR gates

are known as umversal gates 'NOR and NA tes lm" +he propet “ty that they individually
can be used to 1mplement loglc 01rcu1t“c01resp0ndm0 to any gwen Boole'm expression.

Circuit diagram ‘
a) Sample circuit
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Fig. 2.1.LNAND Gate IC 7400 and Truth table
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Fig. 2.2.NOR Gate 1C 7402 and Truth table

b) Actual\cxrcuxt
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Digital ""echmgues (313303)

VIII  Resources Required
Sr. o X 2P ) ;
No. Name of Resource Suggested Broad Specification Quantity
I | Digitai Multimeter Digital Multimeter: 3 1/2 digit display. 2 ll
. Tests a wide range of Digital IC's such as 74 \
2 | Digital IC Tester ‘ '
igital IC Tester 1 g ijes, 40745 Serics of CMOS IC’s. |
3 | DC power supply +5 V Fixed power supply I \
A Breadboards 5.5cm X 17cem ] J
. Eacl
5 |1C ‘ 7400, 7402, or CMOS 1C’s.4011, 4001 REHES
6 |LED | Red/Yellow color 5 mm 1
7 | Connecting wires .- ‘Single s\trand-‘;(),;_6, mm Teflon coating As required
8 |Resistor . = T o 5 S R D “ ' As required
IX Preéautith to b.e followcd
1. 'Check IC before use. \ \
2. Setpower supply to 5V (Va1 1able DC Power Supp ) before connecting.
3. ' Checkall the connect10ns as pel 01rc 1t alaon -am
X Procedure
1. Test the Ic usm0 Dlgltal IC test
2. Mount the IC on the breadboard ‘
3. Make the connectlon as pe1 ﬁg 2 Sl
i P
2
G
73
X1 Resources«Uéed
Sr. e .
No Name of Resou Suggestcd Broad Specification Quantity
o ;w\ﬁ\/
) ) \X—\me/"tk il alinduiaie | o
2 /< 18 a wide D)
\\Q\_\,‘d T _TQS‘f/L TQS wid fcmge o@ qM. \‘
== \
Res) shox \ \< € 0oy A336-0_ .
4
ﬂreac\boq“cds _bBCm x VTem ‘
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XIII Observation:
© Table 2.1: Observation Table for NAND, NOR gate

.".n;.‘,;:t-s - 7400 (NAND) 7402(NOR)
A - B LED Logic Cutput LED Logic Output
: Status Level voltage Status Levei voltage
“=* |(ON/OFF) 0/1) V) (ON/OTF) {6/1) V)

0(0V) 0(0V)

| o |y byevel o b5V
9oV} 15v) on .“‘V L\SV/ OH 0 o

ew L am B L e e | 0 | ov

1(5V) 1(5V)

XIV - Result(s)

..................................................

.......................................................................
.....................................................

XV Interpretation of results
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Digital Technigucs (313303)
XVI1

Practical related questions

Note: Below given-are a few sample questions for reference. Teachers must
design more such questions so as to ensure the achievement of idehtified CO.
1. List the function of pin 7 and 14 of IC 7402. | .
Write down name of manu facturer of Digital IC 7400, 7402 used in practical.
Suggest another IC’s used as NAND, NOR Gate.

Write the IC no. which has three input NAND & NOR gates.

..hb.)!\J

) \ [Space for Answers]|
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XVIII References/Suggestions for further re:
1. hhttps://de-iitr.vlabs.ac.in/exp/truthé-table-gates/theory.html

2. https://www.futurlec.com/74/1C7400.shtml

£ https://www.futm‘leé.com/ 74/1C7402.shtm!

4. https://www.yoti‘tube.com/watch?v=wn-zP-th5 Y &list=PLUqrzxm3-
gfIKoDjwuupjsFuDRm_5aVWW&index=>5

5. httpsf//www.youtube;:c6111/watch?y\,="v;)zA_Q gGB/et'M:‘&li si=PLUqrzxm3-

gfIKoDjwuupjsFuDRm 5aVWW&index=6 =
6. httpsi//de-iitr.vlabs.ac.in/cxp/truth-tible:gates/theory.htm!

XIX  Assessment Scheme

\:\P/“erf({r’hyance‘ ' e Weightage
= - Indicators =~ : - ; ;
- Process Related : 15 Marks = e 60 %
17["Handling:of the:components: " e o 20 0 10%
2 | identification‘of components™ = 8 . 20%
3 | Measuring value using suitable i'nsﬁj,um%nt s e i 20%
4 [Fworkingdintteams 2 B i oo e - 0%
e 7: i 'ProductRelated: 10Marks = .~ . = | | L 40%
5 | Calculated theoretical values of given component - | 10%
6 | Interpretation ofresult = - - s B e 05%
7 | Conclusion [ o 05%
8 | Practical related questions ~ ] 15%
9 | Submitting the;journal in time ' 05%
-~ “Total (25 Marks) 44 100 %
, Marks Obtained * * ;' : i
Process related | Product relatc',d 1T L Total 4% Dated signature of Teacher
(1s) any. L e
\S (= LY 3’ é}\
f g 1 )¢t '

Maharashtra State Board of Technical Education (‘K’ scheme) 13



