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Counter Based FSMs

These slides review Counter based HDL Finite State 
Machines

Upon completion: You should be able to design and 
simulate counter based FSMs
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Counter Based FSMs

• Complex FSMs
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Counter Based FSMs

Timed FSMs
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Counter Based FSMs

• Timed FSMs
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Counter Based FSMs

• Timed FSMs

Next State
Logic

Register
(D-FFs)

k kinputs
outputs

SS’

M

Output
Logic

N

clk

Timer /
counter

delay

cnt

statestate_next
clk



7 © tjEE 3921

Counter Based FSMs

• Timed FSMs
• Generalized approach
• Use a timer (counter)

• Timing based on clock cycles

• Reset the timer when it reaches a pre-defined value

• Check the timer before changing states

Separate from the state logic

Size of cnt and delay dependent on longest delay

delay set in the output logic
(state dependent)
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Counter Based FSMs

• Timed FSMs – stoplight
• 10sec GR

• 1sec YR

• 14 sec RG

• 5 sec RY
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Counter Based FSMs

• Timed FSMs – stoplight
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Counter Based FSMs

• Timed FSMs – stoplight
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Counter Based FSMs

• Timed FSMs – stoplight

“delay” creator

counter

Roll over at “delay”
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Counter Based FSMs

• Timed FSMs – stoplight
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Counter Based FSMs

• Timed FSMs – stoplight

T_GR: unsigned := "01010"; 

T_YR: unsigned := "00001";

T_RG: unsigned := to_unsigned(14, 5);

T_RY: unsigned := to_unsigned(5, 5)

CNT and STATE added to signal list and simulation re-run

10 1 14 5
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Counter Based FSMs

• Generalized counting FSMs
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Counter Based FSMs

• Toll booth – terrible version
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Counter Based FSMs

• Toll booth

Idle

G = 0

Collect

G = 0

Open

G = 1

no car sum < 25 car

sum >= 25

no car

carReset



17 © tjEE 3921

Counter Based FSMs

• Toll booth
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Counter Based FSMs

• Toll booth
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Counter Based FSMs

• Toll booth

counter
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Counter Based FSMs

• Toll booth
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Counter Based FSMs

• Toll Booth


