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Advanced VHDL FSMs

• Finite State Machine
• Moore Machine
• Outputs depend only on the current state(S)

• Mealy Machine
• Outputs depend on the current state(S) and the inputs
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Advanced VHDL FSMs

• Finite State Machine with Free Running 
Counter/Timer
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Advanced VHDL FSMs

• Sequence Generator 
• Run each of 4 output values for different amounts of time

• 1111 for 6 clks, 0110 for 7 clks, 1001 for 11 clks, 0000 for 8 
clks, restart → total of 32 clks

• run input to start/stop the sequence

• inputs: clk, rstb, run

• outputs: sequence signal

• States: IDLE, S0, S1, … S31
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Advanced VHDL FSMs

• Sequence Generator
• 1111 for 6 clks, 0110 for 7 clks, 1001 for 11 clks, 0000 for 8 

clks, restart → total of 32 clks

• run input to start/stop the sequence
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Advanced VHDL FSMs

• Sequence Generator – timed
• Run each of 4 output values for different amounts of time

• 1111 for 6 clks, 0110 for 7 clks, 1001 for 11 clks, 0000 for 8 
clks, restart → total of 32 clks

• run input to start/stop the sequence

• inputs: clk, rstb, run

• outputs: sequence signal

• States: IDLE, A, B, C, D
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Advanced VHDL FSMs

• Sequence Generator – timed
• 1111 for 6 clks, 0110 for 7 clks, 1001 for 11 clks, 0000 for 8 

clks, restart → total of 32 clks

• run input to start/stop the sequence
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Advanced VHDL FSMs

• Sequence Generator – timed
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Advanced VHDL FSMs

• Sequence Generator – timed
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Advanced VHDL FSMs

• Sequence Generator – timed

Counter
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Advanced VHDL FSMs

• Sequence Generator – timed

Normal operation restart

interrupted by run low
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Advanced VHDL FSMs

• Stoplight – timed
• 4 way stoplight – Adir and Bdir

• A RG for 20 clks, A RY for 3 clks, A GR for 20 clks, A YR for 3 
clks, restart → total of 46 clks

• inputs: clk, rstb

• outputs: sequence signal

• States: ARG, ARY, AGR, AYR
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Advanced VHDL FSMs

• Stoplight – timed
• 4 way stoplight – Adir and Bdir

• A RG for 20 clks, A RY for 3 clks, A GR for 20 clks, A YR for 3 
clks, restart → total of 46 clks
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Advanced VHDL FSMs

• Stoplight - timed
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Advanced VHDL FSMs

• Stoplight - timed
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Advanced VHDL FSMs

• Stoplight - timed

Modulo Counter



17 © tjCPE 1500

Advanced VHDL FSMs

• Stoplight - timed

restart

Normal operation cycles back to AGR
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Advanced VHDL FSMs

• Stoplight – timed

• Improvements
• Add a state for flashing red in both directions if something fails

• Use generics or constants for the times
• Can we calculate the modulo???

• Maintenance, emergency, short RR after YR and RY
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Advanced VHDL FSMs

• Accumulator – counting 1’s
• Generate a 1 clk wide pulse for every Nth 1 entered

• generic: target count

• inputs: clk, rstb, din

• outputs: pulse

• States: IDLE, COLLECT, PULSE
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Advanced VHDL FSMs

• Accumulator – counting 1’s
• Generate a 1 clk wide pulse for every Nth 1 entered

IDLE

pulse = 0

COLLECT

pulse = 0

PULSE

pulse = 0

count =0
count < TARGET
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Advanced VHDL FSMs

• Accumulator – counting 1’s
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Advanced VHDL FSMs

• Accumulator – counting 1’s
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Advanced VHDL FSMs

• Accumulator – counting 1’s

MODULO COUNTER
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Advanced VHDL FSMs

• Accumulator – counting 1’s

This solution does not count the 1 entered during the pulse
How can we fix it?

N = 6 for sim
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Advanced VHDL FSMs

• Accumulator – vending machine
• Collect coins and vend when button pushed

• inputs: clk, rstb, coin   (5, 10, 25)

• outputs: vend

• States: IDLE, COLLECT, CHECK, VEND
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Advanced VHDL FSMs

• Accumulator – vending machine
• Collect coins and vend when button pushed

IDLE

vend = 0

COLLECT

vend = 0

VEND

vend = 1

cash =0 button = 0

CHECK

vend = 0

cash < 75
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Advanced VHDL FSMs

• Accumulator – vending machine
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Advanced VHDL FSMs

• Accumulator – vending machine
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Advanced VHDL FSMs

• Accumulator – vending machine

CASH COUNTER
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Advanced VHDL FSMs

• Accumulator – vending machine

button
no vend
60  cents

75 cents
no button
no vend

75 cents
button
vend
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