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Practical No.4: Construct Exclusive Gates using Universal Gates.

Practical Significance

A universal gate is a gate which can implement
other gate type. The NAND and NOR gates arc
advantageous since NAND and NOR gales arc cconomics

basic gates used in all 1C digital logic familics.

any Boolean function without need to use any
universal gates. In practice, this is
| and easicr to fabricate and are the

Industry/Employer Expected Gutcome(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 Lear nmg Ou.comc(s)
1. Construct Ex-OR, EX- NOK gates me(’ umvcrbal gates.

Relevant Affective Domain l'elaféd ’Oﬂ'tt(')h‘i:‘e\\'(qsi)’ ———
Identify PIN. conﬁomatlon of LC e
Handle the componfmts and eqmpmentc efully

Foliow all Qafety pr ecautlons e

Relevant Theor et-cai Background ,
A universal gate is a gate which can 1mplement any Boolean functlon without need to use any

other Gate type Tle NAND and NOR oates are umversal oates

Circuit diagram',
a) Sample Circuit

Tl
+ AB

,| 7400

12

1
7400 -
13
Fig 4.1: Circuit Diagram : EX-OR gate using NAND gate
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igram: EX-NOR gate

ing NAND gaﬁe

1L

Y= AB + AB

Fig 4.4: Circuit Diagram: EX-NOR gate using NOR gate
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b) Actual Circuit

VIII  Resources Required

;: Name of Rc’sbin‘ce _ Suggested Broad Specification. Quantity
1 Digital Multimeter | Digital Multimeter: 3-1/2digit display. . p)
e Tests a wide range of Digital IC's such as
2 | Digital IC Test E:
B ST | 74 Series, 40/45 Series of CMOS IC’s. 1
3 DC power supply | +5 V Fixed power supply 1
4 | Breadboard 5.5em X 17 cm 1
5 | IC 7400, 7402 2 Each
6 LED Red /Yellow color S mm 1
7 Connecting wires Single strand 0.6 mm Teflon coating As required
8 Resistor 1KQ/330Q2 As required

Maharashtra State Board of Technical Education (‘K* scheme) 24 k
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IX Precautions to be followed
1) Check IC before use.
2) Set power supply to 5V (Variable DC Power Supply) before connecting.
3) Check all the connections as per circuit diagram
X Procedure
1. Identify pin configuration of logic gate IC 7400 , IC7402 and test with digital IC Tester.
2. Make the connection as shown-in figure 4.1-4.2 on breadboard
3. Connect the +5V_to +Vee pin.of IC and GND pin to ground
4. Observe the LED (on oi off) for each combination of input as per truth table
5. Verify the truth table ‘
6. Repeat the process for figure 4.3-4.4.
XI Resources Used
Sr. ' ‘ :
No Name of Resource , Suggested Broad Spec:fcat'on Quantity
2
: (-\\a\&u} ML U’\mp\-eft ['L J\%\F C\\SP’“V ]
2 DO Do guon\q - '\‘VN Qixed pw A%, m@lu l
| Rpeead b cml | BhumeA] tn !
’ ENGaE ‘7/1.;/0/ 1y OL l
XII  Actual "roccduré

.......... I Wy 1
9. Connead- .. ?ﬁr\g,...erg\f

T

XIil  Observation:
Table 4.1: Observation Table For EX-OR & EX-NOR gate using NAND gate
Inputs EX-OR .+ EX-NOR
LED Logic Output LED Logic Output
A B Status Level voltage Status Level voltage
(ON/OFF) (0/1) v) “(ON/OFF) (0/1) V)
ogv) [ 0% |.-on \ -G of - O 0 v
o) | 1Y) | gff | o© 0 oN v | usy
1(5V) 0(0V) okt 0 0 oN_ LY 45 v
1(5V) 1V | opN | 4.5 V) v Vv

ok~
A
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Table 4.2: Observation Table For EX-OR & EX-NOR gate using NORKR gate

T Taputs | EX-NOR
Inputs EX-OR .2 B
e D P , r—
| LED Logic Output LED i Logic Output \
A B Status Level voltage Status Level voltage
(ON/OFF) (0/1) v) .| (ON/OFF) (0/1) )

_’_____’__//

ooy | ooV | L ——— | N ——

0(0V) 1(5V) |

16w | ) | s R T ey e
1(5V) 1(5V)
‘ \

¥Iv  Result(s) i '
: : (eq'ﬂ\ *‘O &Qﬂ&)ﬁf.@. ..................

XVI - Con¢&Tusion and rccor,nmendation' e SRS : ; i )

...... vence...cog. ... .ea
....... uging anv.eﬁc&...la. 3

‘‘‘‘‘
...............................................

N
...............................................................

XVII  Practical related questior\i/s’ o B o
Note: Below given are a few /samplc"(jﬁé’sti(‘jhs‘\ for ref_vc\.i?éiikce.’Teéiéhers musf
design more such questions so as to ensure the achievement of identified CO.
1. Write truth table for three input EX-OR & three input EX-NOR gates.

7. Refer diagram 4.1 & measure the voltage of pin 3,6,11.
3. Refer diagram 4.4 & measure the voltage of pin 1,4,13.

[Space for Answers]
/ ,‘ . ol -------- T T o e R R

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

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

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

................................................
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XVIIX T{ef»rcncc:s/S‘xtwcstions for further reading
1. https:/de-iitr.vlabs.ac. in/exp/realization-of-
2. https://www. futurlec. com/74/IC74OO shtml .-

3. https://www.futurlec. com/74/ IC7402 shtn*l

D.

XVIII Assessment Scheme

logic-functions/simu]ation.htmi

~Perf0.1'mance ~ Weightage
Indicators ;
Process Related : 15 Marks 60 %
1 | Handling of the components 10%
2 1 _identification of components 20%
3 | Measuring value using suitable instrument - 20%
4 | working in teams 10%
Product Related: 10 Marks | 40% Il
5 [ Calculated theoretical values of given component - 10% \
6 | Interpretation of result n 05% 4\
7 | - Conclusion 0 05% |
8 | Practical related questions 15% 4\
9 | Submitting the journal in time 05%
Total ( 25 Marks) - 100 %
Marks Obtained
Process related | Product related Total Dated signature of Teacher
(15) (10) (25)
\L \° i oy <l
— J
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