___ Practical No.12: Implement and verify the truth table of RS Flip-flop.

I Practical Significance
.. AFlip-Flop ?s a basic digital logic circuit use for storing binary information. It is af'f;::;::
""" as One bit memory. It has two stable states typically 0 (reset) and 1 (set), and it ca (s are
its current state until it is instructed to change it by applying a clock pulse. Flip- ; olplomc
fundamental building blocks in digital clectronics, used in memory storage, sequen ia

circuits and Data synchroniza(ion.

II Industry/Employcr D\pcctcd Outcome(q)
Students will be able'to test the functionality of the digital cnrcunts/syslcm

I Course Level Lear ning Outcome(s)
Dwelop sequential logic circuits using Flip- -Flops.-

v / Laboratory Learning Outcome(s):- :
1. Build/Test ﬁmctlonallty of RS flip flop usmg NAND Gate.

V& ‘ vRelevant Affective Domain related outcome(s/)}; o by
Flip-Flop data holding/storing ablllty :
~.Handle the component and equipment carefully
Follow all safety precaution

VI Relevant Theoretlcal Background ; 2 ¢
Digital circuits have many combinations of loglc 01rcu1ts They are cla551f ed as either
combinational or sequential. The output of combmanonal 01rcu1ts depends only on the current
inputs. In contrast, sequential circuit depends not only on the current value of the input but
also upon the mtemal state of the circuit. Basic bulldmg blocks (memory elements) of a
sequential circuit are the flip-flops (FFs) The FFs change thelr output state depending upon
inputs_at certain interval of time synchronized with some clock pulse. applied to it
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Fig 12.1 a) SR latch using NOR gates b) SR latch using NAND gates
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Fig 12.2 Truth table for Circuit diagram in Fig 12.1 a&b

Circuit diagram.
a) Sample circuit
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IC 7400

Fig 12.3 SR Flip-Flop using NAND gates
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YIII  Resources Required

———————

¢ i anti
5% Name of Resource Suggested Broad Specification Quantity
g o] | or 2
1 | Digital Multimeter P %2 digit display
Tosts a wide range of digital I1C’s such as 74 |
@ & [ipaliG L estet series, 40/45 series of CMOS IC’s e
+5 V fixed power supply or Vanablc DC |
3 | DC Power suppiyﬁ - lsawer supply (0-30V) |
4 Breadboapd P < 5.5em X 17cm ‘ ‘ s
S | Connecting Wires ~ _[Single strand wires of 0.6 mm , e Requirement
6 |IC £ kW 7400 ; .
7 |LED, _[Red/Yellow.color S mm .o
8 ' | Resistor » 20Q/330Q AN 4
IX  Precautions to be followed

1) " Check IC before use. o N\t
=2) Set power supply to SV (Vanable DC Power Supply) before connectmg
»53) "Check all the connections as per cucun diagram- o '

X “Procedure " :
~1.  Mount the IC7400 on the breadboard.
2. Make the connections as'shown in figure 12.3
3. Apply the supply voltage to IC +5V.
4. Apply inputs according to the observation table. - D
5. Observe the LED (on or off) for each combma‘uon of 1nput as per truth table.
0 Venﬁr the truth table. i A
X1 Resources Used “ ok
o . Name of R Suggested Broad S i
No. ame of esqurce uggested Broa pecnficatlon i Quantity
% | @veadhoard 5.6am X 13 cm/ L
2 1c Bl X e, ZU0Q 1
3 LED Red /v oueﬁ Coloy Gtom 2
uy Yesiaor 9 9((»6 [ 330 Q Y
XII Actual Procedure .//
~2Nounk. Ahe.. TCTU00. dn.. 4he. bread boqxd """""""""""""""
Q“; Make....4he...Connections . qs. oF Ndn.figuigg . r
3 ‘p\pp.-‘}-’\’hg ..... gu’PP‘\j ..... \)0” e "“‘IC":\-‘QV‘ ....................

o
----------------------------------
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X111 Observation:
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Table 12.1: Observation Table for SR Flip-Flop

Inputs = o Q ] Q ~ "1
b Logic ©.-[. Output Logic Outpute’ | op o mark
S . ‘~ “R. Level Voltage | .- Level | Voltage

_ ; AT T weE o w
V) T0OV) [ chooge "TRERL e OTTC O [0 chig
L(5V) [0 (0V) 0

RGN | oV ey
0OV) [1G6V) 7 o gy - -

16V) (16 Aundg-(}"h'éid ,,._b“d“"_""edi "u‘r(\de’—ﬁnéc’!, (xhdeﬁned undefined
XIV . Result(s) e i
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XVII  Practical related questions

Note: Below given are fe v’sflmple questions for reference. Teacher must design
more suchquestions 9({5 to ensure the achievement of identifies CO.

1. Why the Name of Flip-Flop is given SR Flip-Flop?

2. Explain the Race Condition in SR Flip-Flop?

3. List how race condition can be resolved?

4. State application of SR Flip-Flop?
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XVIII Refcrences/Suooestlons for further re'ndmg

1. https: //de- ntr vlabs ac. m/e‘(p/truth tables-flip- flops/ (V"’tual Lab Link on SR lips
Flop) « .
2. /https: //www youtube: com/watch?v—ijPGDSSBk] (N PTEL Video Lmk ort igtel
~ and Flip-Flop (Part1)) = Do, o
3. https://www.youtube. com/watch?v=i -thMDdbfc (NPTEL Video Link on Latch
= +and Flip-Flop (Part 2)) '

XIX Assessment Scheme !
‘Performance .
5 v Indicators A b -_;We__nghtage_
i - Process Related : 15 Marks St LENEN - 60 %
1 | Handling of the components % 8 AR 5 10%
2 | identification of components , ot Qo 5020%
'3 |- Measuring value using suitable instrument Soidiis U oBE RS ' 20%
4 | working in teams : 2 et 10%
Product Related: 10 Marks USRS -l 40%
5 | Calculated theoretical values of given componem W b 10%
6 | ‘Interpretation of result . i 05%
7 | Conclusion, - 05%
8 | Practical related questions , 15%
9 | Submitting the journal'in time ' 05%
" Total (25 Marks) o T 100 %
Marks Obtained -
Process related | Product related Total Dated signature of Teacher
(15) (10) (25)
/\/\/ \ A L 4\—'
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