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Practical No.17: Implement Decade counter using digital IC

Practical Significance

Counter is a sequential circuit used for counting the number of clock pulses. It is a group of
Flip-Flops with a clock signal applied to it. A counter has natural count of 2 where “n” is

number of flip-flop in the counter. Decade counter is a counter which has ten states from 0 to
9.

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

Course Level Learning Outcome(s)
Develop sequential logic circuits using Flip-Flops.

Laboratory Learning Ootcome(s)‘: .
1. Interpret timing diagram of Decade Counter (MOD-10).

Relevant Affective Domain related outcome(s)
Handle the component.and equipment carefully..
Follow all safety precaution & '

Relevant Theoretical Background

Decade counter is the one that goes throu0h 10 unique combmatlons of output and then resets
as the clock proceeds further. Since it is MOD -10 counters, it can be constructed with a
minimum of four flip-flops. A four bit counter would have 16 states. By skipping any of six
states by using some kind of feedback or some kind of addmonal logic, we can convert a

normal four bit binary counter into a decade counter

IC 7490 is a BCD asynchronous counter It consists of 4. flip flops, internally connected so as
to provide Mod-2 and Mod -5 counter functions. These ICs have set and reset: inputs. These
inputs help in designing a modulus —M counter. The Mod -2 and Mod -5 counters can be used
independently.or in combinations. Flip flop FFA operates as a mod-2 counter whereas the
combination of flip flops FFB, FFC, and FFD form a mod- 5 counter. There are two reset
inputs R1 and R2 both of which are to be connected to logic | level ta reset the flip flops. The
two set inputs S] and S2, when connected to logic | level, are used for setting the counter to
1001.for normal operation set and rest inputs are connected to 0.
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Fig 17.1 Block diagram of IC 7490
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No. Name of Resource , ¥ Suggcsted Bi‘oﬁd Specification Quantity
| Digital Multimeter |3 % dlgnt display . . W22, |
57| Digital IC Tester . | Tests a wide range ofdlgltal IC s such as 74 1
; ST .| series, 40/45 series of CMOS IC’s
3 DC Power supply. | +5 V fixe power supply or Variable DC power 1
A supp (0-30V) ' }
4 Breadboard 5 5cm X 17em 1 |
A e
Connecting Wirc/ Single strand wires of 0.6 mm As per
| ! / : Requirem
‘ ‘ ent
=i L (e 7490 1
7 LED Red/Yellow color 5 mm - 4
8 Resistor 122073309 4
9 Clock Pulse Function/Pulse Generator 1
IX Prccautlons to be followcd
1) Check IC béfore use. :
2) Set power supply to 5V (Variable DC Power Supply) before connecting.
3) Checkall the connections as per circuit diagram .
X Procedure
|.  Mount IC 7490 on breadboard
2. Make the connection for given circuit diagram.(figure 17.3)
3. Apply the clock input.
4. Observe and record the outputs on LEDs (ON/OFF).
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XVII  Practical related questions = . o aa A
Note: Below given are few sample questlons for reference Teacher must design
more such questions so as to ensure the achievement ofldentlf'es CO ‘
1. What will be the output:if pin no:2 R1 is connected tO° loglc 1% Lo
2. Draw mod-2 counter using IC 7490. | Gl
3. How many clock pulses are requ1red for MOD 9 counter‘7 ‘
[Space for Answers] = \
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XVIII References/Suggestions for further refldmg
1. https://h
- Este ‘/3RC0:P .vlabs.ac.in/exp/shift-registers/index.html (Vlrtual Lab Link on
: rs/Refer refrence material for better understanding) :
2. ’ ttps:/www.youtube. com/watch‘?v—ngthkEFCS (NPTEL Video Lmk )
3. https://pdfl.alldatasheet.com/datasheet- :
pdfidovenlond/S091S/FAIRCHILD/ 7490, Vo e

XIX . Assessment Scheme

Ti- i " Performance. . ’ PR ,
Indicators - _—‘ i .Wei'ghmge
Process Related : 15 Marks 60 %
1 | Handling of the components : ‘ : ) 1 0%
7 | identification of components ' : T e 20%
3 | Measuring value using suitable instrument g i 20%
4 | working in teams ; el M 7 10%
Product Related: 10 Marks % e g o 40%
5 | Calculated theoretical values of given component . el e 10%
6| “Interpretation of result R LT e 205%
7 | Conclusion N W - 05%
8 | Practical related questions ) & : 15%
9 | Submitting the journal in time 05%
Total ( 25 Marks) . 100 %
Marks Obtained B T
Propess related m " Total Dated signature of Teacher
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