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FSMD Multiplier

• Multiplication
• Want a process that is repetitive
• Repetitive addition multiplication

5 x 4 = 5 + 5 + 5 + 5 i.e. the multiplicand added the multiplier times

• Requires integers – or non-fractional binary numbers for the 
multiplier



3 © tjCE 1911

FSMD Multiplier

• Multiplication
• Must sign extend to sum of # bits

1110
x 0011

11111110
x 00000011

11111110
x 00000011

11111110
11111110  

00000000     
00000000       

00000000         
00000000           

00000000             
00000000                

11111010
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FSMD Multiplier

• Multiplier 
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FSMD Multiplier

• Multiplier – ASM

• Control Path 

calc  0
complete  1

startb = 0
F

idle

T

run

calc  1
complete  0

done = 1
F

T

calc  0
complete  1

finish
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FSMD Multiplier

• Multiplier – ASM

• Data Path 

T F

calc = 0
T F

Load multiplicand
Load multiplier

Result <- 0

multiplier 
= 0

done  1 Result = result + 
multiplicand

Multiplier - -
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FSMD Multiplier

• Multiplier – ASM
calc  0

complete  1

startb = 0
F

idle

T

run

calc  1
complete  0

done = 1
F

T

calc  0
complete  1

finish

done

calc
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FSMD Multiplier

• Multiplier - FSM
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FSMD Multiplier

• Multiplier - FSM
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FSMD Multiplier

• Multiplier – Data path



11 © tjCE 1911

FSMD Multiplier

• Multiplier – Data path
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FSMD Multiplier

• Multiplier – FSMD
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FSMD Multiplier

• Multiplier – FSMD
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FSMD Multiplier

• RTL FSMD

FSM

Data Path
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FSMD Multiplier

• Verification

Note: Takes “multiplier” number of clock cycles
Takes a variable number of clock cycles

Results and intermediate values


