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Practical No.1: Test the functionality of AND, OR, NOT, EX- OR and EX-NOR logic
Gates using equivalent 74 series or CMOS Devices (CD) series.

Practical Significance
Logic gates are commonly referred to as the fundamental building blocks of digital circuits.

Digital gates are used in all digital circuits such as switches, memories, microprocessors, and
embedded systems. Knowledge of functions of logic gates will help the students to build the

digital circuits.

Industry/Employer Expected Outcome(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 functlon -

Laboratory Learning Outcome(s):
I. Test the functionality of basic_gates.
2. Test the functlonallty of special purpose g cates

Relevant Affectivé Domain related outcomc(s)
Identify PIN conﬁomation of IC.

Handle the components and equipment caleﬁllly
Follow all safety pxecautxons

Relevant Theonetlcal Background AR
A logic gate is an. electromc circuit \Vthh makes logical decmons A loglc oate is ba51cally an

electronic circuit designed by using components like diodes, tran51stors resxstors capac1tors
etc. and capable of performing logical operatlons It has only one output and one or many

inputs.
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Fig. 1.1 Block diagram-of logic'gate

The output of a logic gate depends on the Combination of inputs and the logical operation that
the logic gate performs. Logic gates are the basic buildin‘g blocks of all digital systems. These
gates are AND, OR, NOT, NAND, NOR, EX-OR and EX-NOR gates. In digital logic design
only two voltage levels or states are applied as input, and these states are generally referred to
as Logic “1” and Logic “0”, High and Low, or True and False. These two states are

repr esented in truth tables as binary digits “1”” and “0” respectively.
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Classification .of Logic Gates:
Gates : ‘ .

v

Derived Gates
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" Fig'1.2 Classification of logic gates .

VII  Circuit diagram
a) Sample circuit
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Fig. 1.4 NOT Gate IC 7404 and truth table

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

o



Digital Techniques (313303)

Vee

14 13 112 11 l'ﬂ El! (ll

= =

T | seus
Y Ay
IRIDEEEED e
(

L FI Lﬁ Fl : ; (:

! ! 1} | 1

1 2 3 4 8§ ]

GND
Fig. 1.5 AND gate IC 7408 and truth table
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Fig. 1.6 OR Gate IC 7432 d truth table
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VIII ~ Resources ‘Required kY

Sr. Name of Resource | Suggested Breoad Specification Quantity
1 Digital Multimeter | Digital Multimeter: 3 2 dlolt display. i
D .. | Tests a wide range of Digital 1C’s such as 74 s
Digital I_C Teétpr - | Series, 40/45 Series of CMOS IC’s. | g "
3 DC power supply | +5 V Fixed power supp]y : 4 e
4 Breadboard . - & [55ecmX17cm ¢ i " T Sler
5 “ch 7404, 7432, 7408 7486, /4260 or. (CMOQ s it l/ea“ch
' .\ BRIt BICTs 4049, 4081 4071, 4070 40750 Ji|laiss
6 \ [CEED\ %2527 [iRed/Yellow color Sémm:, &% T
7 Connecting wires | Single strand 0.6 mm Teflon coatlno wetao ol EEAs required
8 Resistor [T.PKQor 330 A As required
IX Precautions to be followed

1) Check IC before use.
2) Set power supply to. 5V (Varlable DC Power Supply) before connectmo
3) Check all the connectlons as per cucu1t diagr am. -

X Procedure
, Test the IC 7408 using Dlgltal 1C testel
Mount the IC on the breadboard d 4
.. ,Make, the connection as per fig 1.3,

1

2

3 :

4. Connect the +5V. to +Vcce pin ofMD pm to "lOllnd
5.

6

i)

" Observe the LED (on or off) for each combination of i lnput as per truth table
Verify the truth table, | | P -

Repeat the process for IC 7404, 7432 7480, 74266
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X1 Resources Used
Sr. Name of Resource Suggested Broad Specification Quantity /
No.
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LED Logic | Output ;vLE[)‘:?,' -'l_,ogic Output “LED ::,:/Logic‘ Output LED Logic | Output
N B Status Level | voltage | Status | Level | voltage | Status™| Level | voltage | Status Level | voltage
(ON/OFF)|  (1/0) (v) |(ON/OFF)| (1/0) | ~(V) |ONIOFF)|~ (1/0) (V) |[(ON/OFF) | (1/0) )
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XIV  Result(s)
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XVI Conclusion and recommendation
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XVII - Practical related questions. e

Note: Below given are a few sample questions for reference. Teachers must

design more such questions so as to ensure the achievement of identified CO.

1. Write down voltage at logic level 0 and 1 for positive logic.

2. List the function of pin 7,14 of IC 7404.

3. State the effect if pin number 14 is connected to ground and pin number 7 is connected to
VCC? N il K ’

4. List number of OR gates are available in IC 7432. ,

5. State the need for the;resiston connected in series with LED. Write down the value of
resistor. : ' : e .

6. State the significance of LS of IC ninnb_er/74LSOO.

[Space for Answers]
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XIX  Assessment Scheme
Performancq .; Welgh tége
- Indicators L .
. “Process Refated : 15 M‘u ks 60 %
1 Handlmg of the components : = 0%
2 | Identification of components . . 20%
3 |~ Measuring value using suuable mstrumcnt G 0%
4 1 aweorking:in teams , Ll 0% A
Product Rehted 10 Marks v = 40%
5 Calcuated themet'ca. -values of given comprnent ’ 10%
6 | Interpretation of result o -05%
7 | Conclusion® - 05%
8 | Practical related questions 15% °
9 | Submitting the journal in'time 05%
Total (25 Marks) 100 %
Marks Obtained
-~ Process related | Product related  Total Dated signature of Teacher '
(15) 0y (25) '
3 \P 2% %—




