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FSMD - Fibonacci

• Fibonacci Sequence

fib(i) = 1 i = 1
fib(i-1) + fib(i-2) i > 1

0 i = 0

for i= 6
0-1-1-2-3-5-8
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FSMD - Fibonacci

• FSMD

• Input Signals
• clk, rstb
• num_cycles – how many numbers to generate - vector
• startb – start generating (bar)

• Output Signals
• complete – generation complete
• result_latched – Final Fibonacci value 

• States
• Idle
• Run
• Complete
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FSMD - Fibonacci

• FSMD 

Data Path

fib(0) = 0
fib(1) = 1

fib(i) = fib(i-1) + fib(i-2)

State Machine

(idle, run, complete)

num_cycles

startb

complete

result(i) Output
Register

result_latched
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FSMD - Fibonacci

• FSMD 

Data Path

fib(0) = 0
fib(1) = 1

fib(i) = fib(i-1) + fib(i-2)

State Machine

(idle, run, complete)

num_cycles

startb

complete

result(i) Output
Register
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calc
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FSMD - Fibonacci

• ASM

• Control Path 

calc  0
complete  1

startb = 0
F

idle

T

run

calc  1
complete  0

cnt = 1
F

T

cnt cnt - 1

cnt
num_cycles

calc  0
complete  1

complete
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FSMD - Fibonacci

• ASM

• Data Path 

fib(i-2)  0
fib(i-1)  1

calc = 0
T F

fib(i-1)  fib(i-1) 
+ fib(i-2)

fib(i-2)  fib(i-1)
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FSMD - Fibonacci

• ASM

calc
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FSMD - Fibonacci

• HDL - FSM 
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• HDL - FSM 

FSMD - Fibonacci
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FSMD - Fibonacci

• HDL - data path



12 © tjCE 1911

FSMD - Fibonacci

• HDL- data path



13 © tjCE 1911

FSMD - Fibonacci

• HDL - FSMD
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FSMD - Fibonacci

• HDL - FSMD
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FSMD - Fibonacci

• HDL - FSMD
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FSMD - Fibonacci

• RTL
FSMD

FSM

Data Path
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FSMD - Fibonacci

• Verification

N = 6

Results and intermediate values

Indicates the correct vector 
size was calculated


