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Modulus Counter (MOD-N Counter)

The 2-bit counter is called as MOD-4 counter and 3-bit counter is called as MOD-8
counter. So in general, an n-bit counter is called as modulo-N counter. Where, MOD
number = 2n.

e 2-bit up or down (MOD-4)
e 3-bit up or down (MOD-8)
* 4-bit up or down (MOD-16)
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Design Synchronous MOD-6 Counter Using
JK flip flop
Step 1: Find number of flip-flops required to builg t;\e c
Flip-flops required are : 21 > N

Here N=6 .. n=3

!

ounter.

i.e. Three flip-flops are required.
Step 2 : Write an excitation table for JK flip-flop.
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Q, Q g K
0 0 X
0 1 X
1 0 1
1 1 0
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Design Synchronous MOD-6 Counter Using

JK flip flop
Step 3 : Determine the transition table. _
Pr:sent state Next state Flip-flop HpiEs
e # - Qc | Qa+1 [ QB+1 [Qc+1| Ja Ka JB Ke Je Kc
0 0 0 0 0 4 0 % 0 X 1 X
0 | 0 1 g 1 0 0 X 1 X > 1
0 1 0 0 1 1 0 r x 0 1 X
o 1 1 1 0 0 y . X 1 X 1
! 0 0 1 0 1 X 0 0 X 1 X
1 u ! 0 0 0 X 1 0 X X 1
1 1 0 X X X X X X X X X
1 1 | 1 X X % X X x¢ % " X
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Design Synchronous MOD-6 Counter Using
JK flip flop

- - - — o - t s
Step 4 : K-map simplification for flip-flop 1nputs

For J
QgQc
QN_ 00 01 11 __10
ol o | o |F1Y] ©
!
1 x | x i\_-j. X

Ja = Qg Qe

For Jg

Qz Q-
00

01 11

o o For Ko
QN CO 01 11 10
oEx | 1 1 1 | Xi
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Design Synchronous MOD-6 Counter Using
JK flip flop

Step 5 : Implement the counter.

! S *

Clock . &

| - 7 70 lmamlacmcmambtabliacaw of MDAMAMN L avcsa - hrecamaina acaiss [ s
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Design Synchronous MOD-6 Counter Using
D flip flop

Step 1 : Find number of flip-flops required to build the counter.
Flip-flops required are : 2" > N

Here N=6 .. n=3

i.e. Three flip-flops are required.
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Design Synchronous MOD-6 Counter Using
D flip flop

Step 2 : Determine the transition table.

= S

Present state

QA QB QC+1
;r

0 0 1
TT

0 0 0
4

0 1 1

0 1 0

1 0 \
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Design Synchronous MOD-6 Counter Using
D flip flop
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Step 3 : K-map simplification for flip-flop inputs.

ForDA

QgQc
00 01

11 10
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Design Synchronous MOD-6 Counter Using
D flip flop

= — wVMIILETSy
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Clock —— 1
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ASSESSMENTS

1.What is MOD N Counter?
2.Design MOD 5 counter using T flip flop.
3.Difference between synchronous and Asynchronous counter .
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THANK YOU
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