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• Counter

• Count in binary
• 0000 → 0001 → 0010 → 0011 → 0100  …  1111 → 0000  …  
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• Counter - n bit – unsigned
• Counts to 2N-1 then back to 0

CAST
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• Counter – n(4) bit - unsigned
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• Counter – n(5) bit – unsigned - testbench

5 bit implementation
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• Counter - n bit unsigned (5 bit)

binary count

radix → unsigned

binary count

reset

roll-over
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Counters - HDL

• Counter - n bit – signed
• Counts to 2N-1-1 then wraps to –2N-1 and back to 0

change
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• Counter - n bit – signed (5 bit)

• No change in TB from unsigned version

radix → decimal negative wrap positive wrap

binary count
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Mod 10 counter
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• Mod 10 counter

Counters - HDL

test
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Counters - HDL

• Mod 10 counter
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• Mod 10 counter - testbench

Counters - HDL
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• Mod 10 counter - verification

Counters - HDL
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Up/Down counter
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• up/down counter

Counters - HDL
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• up/down counter

Counters - HDL
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• up/down counter - testbench

Counters - HDL
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• up/down counter - verification

Counters - HDL

reset and count up

transition and count down

wrap down

wrap up


