
SNS COLLEGE OF TECHNOLOGY
Coimbatore-35

An Autonomous Institution

Accredited by NBA – AICTE and Accredited by NAAC – UGC with ‘A++’ Grade
Approved by AICTE, New Delhi & Affiliated to Anna University, Chennai

DEPARTMENT OF ELECTRONICS & COMMUNICATION ENGINEERING

23ECB201 – DIGITAL SYSTEMS DESIGN

II YEAR/ III SEMESTER

UNIT  4 – SHIFT REGISTERS AND COUNTERS

TOPIC 4.5 – Decade  counters

1

11/17/2024 Flip Flops/ DIGITAL SYSTEMS 
DESIGN/Dr.B.SIVASANKARI/PROFESSOR/ECE/SNSCT



Decade Counters

11/17/2024 Flip Flops/ DIGITAL SYSTEMS DESIGN/Dr.B.SIVASANKARI/PROFESSOR/ECE/SNSCT 2/4

 A decade counter counts ten different states and then reset to its initial states. A simple
decade counter will count from 0 to 9 but we can also make the decade counters which
can go through any ten states between 0 to 15(for 4 bit counter)

Clock 
pulse

Q3 Q2 Q1 Q0

0 0 0 0 0

1 0 0 0 1

2 0 0 1 0

3 0 0 1 1

4 0 1 0 0

5 0 1 0 1

6 0 1 1 0

7 0 1 1 1

8 1 0 0 0

9 1 0 0 1

10 0 0 0 0
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• We see from circuit diagram that we have used nand gate for Q3 and Q1 and feeding 
this to clear input line because binary representation of 10 is 1010

• And we see Q3 and Q1 are 1 here, if we give NAND of these two bits to clear input 
then counter will be clear at 10 and again start from beginning

• Important point: Number of flip flops used in counter are always greater than equal 
to (log2 n) where n=number of states in counter
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