Digital Techniques 313303)

Practical No.3: Construct Basic Gates using Universal Gates.

1 Practical Significance
A universal gate is a gate which can implement any Boolean function without need
to use any other gate type. The NAND and NOR gatcs arc universal gates. In
practice, this is advantageous since NAND and NOR gates are economical and
easier to fabricate and are the basic gates used in all IC digital logic families.

1T Industry/Employer Expected Outcome(s)
Students will be able to test the functionality of the digital ciicuits/system.

111 Course Level Learning Outcome(s)
Apply Boolean laws to mmlmlze complex Boolean functlon

18 Laboratory Learninngutéoihc(s)': o it
1. Test the functionality of the construeleﬁ Basic gates using universai gates.

A\Y Relevant Affective Domain related’outcome’(s) -
Identify PIN configuration ofIC .
Handle the components and equ1pment
Follow all bafety I ecautlons

Vi Relevant Theoretlcal Backoround
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Figure (a) Figure (b)

Fig. 3.1 NOT gate using NAND gate a) Logic diagram b) IC Circuit diagram
(Use the appropriate value of the resistor . Diagram shows sample values)
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Fig. 3.2 AND gate using NAND. gate a) Logigﬁd‘iégfé}iﬁ}b)f IC Circuit diagram
(Use the appropriate value of the resistor-. Dlagramshows sample values)

) L g;c»dlagram: )QIC"F‘Clrcuxt‘diagram
(Use the appropriate value of the resistor . Diagram shows sample values)
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Figure (a) Figure (b)

Fig. 3.4 NOT gate using NOR gate a) Logic diagram b) IC Circuit diagram
(Use the appropriate value of the resistor . Diagram shows sample values)
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Fiaure (a) : Figure (b)

Fig.3.5 AND gate using NOR gate a) Logic diagram b) IC Circuit dlagram
(Use the apploprlate value of the 1@51stor Dlagram shows sample values)
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VIH ' Rescurces Required = S
Ne, | NameofResousee | Sugsostod Broad Speification | Quantiy
1 Dlgltal Mult 1meter | Digital Multimet . 2di‘g'itldisﬁléyi;g‘;f e 2
B ; | Tests a wide range of 'Dlgltal IC's such ; as
2 Dlgltal 5 Testel'_‘“ |1 74 Seues 40/45 Serles ofCMOS IC si !
3 DC power supply: . | +5 V leed power supply : 1
4| Breadboard =~ | 5.5cm X 17 cm ‘ 1
5 IC3 -1 7400, 7402 1 Each
6 LED i% eee. | Red /Yellow: colo ! ]
7 | _Connecting wires * | Single strand 0.6:-mm Teflon' coatmo ' As required
8 Resistor 1KQ/330Q - As required
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. Identif); pin configuration of logic gate IC 7400 and test with digital IC Tester.
2. Make the connection as shown in figure 3.1-3.3 on breadboard
3. Connect the +5V to Vee pin of IC and GND pin to ground
4. Observe the LED (on or off) for each combination of input as per truth table
5. Verify the truth table
6. Repeat the process for figure 3.4-3.6.
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XI Resources Used
il;; Name of Resource Suggested Broad Specification
1 58 . o J9 'L Adenle f_'
. 'S)\%\\C\\ muthimeten | 2 (- digiv displasy
Wireadbonx d Y. 6em X \eey
: yr o o oo, ThOZ
! L\‘r D Red [yeWlow ColugSme
XII Actual P toccmuc :

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

XUr - Obsel'Vhtion'
o i Ou*pl,xt
A A / o el volt?ge (V)
0(0V) : "_'o\_”\ V
Haevi i Gg Q S V
Table 3.1 b: ow rvat =onTabn 2 OR'o ate using. AND gate
B Inputs AND : OR
, VLED/ Logic Output LED Logic Output
A B © | ~"Status Level - in Status Level voltage
_ | (onorr) /1) “’"“gf (¥) (ON/OFT) o) W)
0(0V) oovy | oxe 0. | &V R O oV
oov) | 1Y)’ | Qbf "o g\ Vv oM \ Lo\ |
1(5V) 0(0V) ot 0 QV on \ 4 S\/
1(5V) 1(5V) o\\ ) L.SV oN \ .9V
A8
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Table 3.2 a: Observation Table For NOT gate using NOR gate
[7 Inputs NOT jl
LBS Logic | Output |
by LS “Level (/i) voitage (V)
(ON/OFF)
. o \ L\

Tabie 3.2 b: Observation Tabie FonM gate using NOR gate
inpuis ’ AND o See | YoR f—ri
LED | Logic | Output | LED [ Logic Outpnt |
s B Sta_t\;:§‘i‘ Lc, L Statu Level voltage |

Fal @NOFR) L o) [k o) (CONEN EINAY)
0(0V) 0(0V) R =
us y

0oV 1(5V) of ¢
1(5V) 0(0V) o B¢
1(5V) W), | oW

QLY
%

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

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

XVI Conclusion and recommendation

T Hence ) 008\ ek now o, Perkasr. e QYack
U\S\ﬂl ..... ConSkyue k. doogis S o3 el w..\fng.‘..um.\/ey&.uﬁ

XVII Practicélalated questions i
Note: Below given are a few sample questions for peference. Teachers must
design more such questions so as to ensure the athievement of identified CO.
Design 3 input NOR gate using 2 input NOR gate IC 7402.
Draw EX-NOR gate using NAND Gates.
Write name of manufacturers of Digital [C 7400, 7402 used in your lab.
What is the significance of L, .S and H in the following IC 74L00. 74L.S00, and 741007
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2 !
XIX  Assessment Scheme’ = A
) Performancg N i f Weightage
: ‘Indicators o iaall W /
' Process Related : 15 ’\’Iams s vl 60 Yo
1 | Handling of the components i ’ e 0 10%
5 | identification of components _ 20%
3 | Measuring value using sultable mbtl ument 5 20%
4 | working in teams . . : 241 0%
Product Rehted 10 Malks ,_ . 40%
{45 Calculated theoretical values of glven component, - 10%
6 |- Interpretation of result S B 03%
7 | Conclusion 05%
8 | Practical related questlons " T 15%
9 | Submitting the journal in time st SRS 05%
Total (25 Mar ks) ) e 100 %
Marks Obtained
Process related | Product related Total Dated signature of Teacher.
(15) (10) (25)
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