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1. Determine from the above description, the equations of T inputs for each T flip flop used in the
design of the counter.

1- T0 = 1: Q0 changes at every clock cycle, so T1 must always be 1

2- T1 = Q0: Q1 changes only when Q0 is 1, so T2 depends on Q0.

3- T2 = Q0 AND Q1: Q2 changes only when both Q0 and Q1 are 1, so
T3 depends on their AND condition



2. Design the circuit for a 4bit up-counter using T flip flop



3. The equations of T inputs for each T flip flop used in the design of the counter.
The table below shows states every clock cycle.



In a T flip-flop. The output flips on the (either falling or
rising) edge of the clock, if T is set to 1.
⸪ Q0 Flips on every cycle ⸫T0 = 1
⸪ Q1 Flips only if Q0 is set to 1 ⸫T1 = Q0
⸪ Q2 Flips only if Q0 and Q1 are set to 1 ⸫T2 = Q0⸳Q1
⸪ Q3 Flips only if Q0 and Q1 and Q2 are set to 1 ⸫T3 = Q0⸳
Q1⸳Q2



3. Implementation
A T flip-flop was implemented using a dual JK flip-flop IC by setting J, K both to T. Quad and IC 7408
was used to get the calculated
T values. Reset was disables by setting it to high. A DIP switch was used to feed the clock signa



 4. Simulation 



































TinkercadLink

https://www.tinkercad.com/things/e1kEvhzBs7L-4-bit-sync-counter/editel?returnTo=https%3A%2F%2Fwww.tinkercad.com%2Fdashboard&sharecode=3ClEo3JX4viXSJa3tg85pHPklauPb14f97H5RZ1P3Oc
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