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ALU is the heart of any computing 

• Supercomputer 

(TOP500) 

• Unveiled in 2007 

• 250K processors 

• Optical network 

• petaFLOPS (1015) 

• Low power 

Every processor needs at least one ALU! 
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This assignment 

• 8-bit calculator 

• Sign/unsigned 

• +/- and mod-3 

• Overflow detection 

• Switch inputs 

• 7-segment display 
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• ERICSSON F500 

 

• Xilinx Virtex-5 OpenSPARC Evaluation Platform 
http://www.digilentinc.com/Products/Detail.cfm?NavPath=2,400,795&Prod=XUPV5 

 

• Xilinx Virtex-II Pro Development System 
http://www.digilentinc.com/Products/Detail.cfm?NavPath=2,400,794&Prod=XUPV2P 

 

• We use Xilinx Spartan-3 board in this course! 
http://www.digilentinc.com/Products/Detail.cfm?NavPath=2,400,519&Prod=S3BOARD 

Enter Sign Reset Numeric keypad 

Display 
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ALU structure 

• ALU 

• Operand registers 

• ALU controller 

• Bi/BCD (Binary-Coded-

Decimal) converter 

• 7-segment driver (Lab 2) 
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Lab preparation 

• Thoroughly read through the lab manual to understand all 

the detailed requirements. 

• Draw a reasonably detailed FSM for ALU controller. 

• Search on or come up with HARDWARE-FRIENDLY 

algorithms for: 

– Modulo-3 operation 

– Bi/BCD convertion 
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Modulo operation 

• Definition: x mod n = x - n∙floor(x/n) 

• We only look at the case of n = 3 in this assignment. 

• e.g., 7 mod 3 = 7 - 3∙floor(7/3) = 7 - 3∙floor(2.33) 

                          = 7 - 3∙2 = 7 – 6 = 1 

 

• IMPORTANT to find a good algorithm to compute mod-3! 

• Be careful with the signed modulo operations! 
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Some comments 

• Start early! 

• Think before coding! 

• Thorough tests & extensibility! 

• Balanced workload! Both group members should be able 

to do small changes individually during approval time. 

 


