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General Overview - FPGA/HPS 
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FPGA - Avalon I/F & Interconnect 

Source: Altera 

•Hard vs Soft IPs 
 

Examples: 
CPUs : NIOS and ARM 
 
Memory Controllers: DDR3 
SDRAM, SRAM etc 
 
I/Os: PCI, Ethernet etc 
 
Clock & signal generation : 
PLLs, DLLs, etc 
 
Arithmetic Logic : MAC 
units, multipliers etc 



Avalon MM Slave Interface 



Avalon MM Slave Interface 

-Most simple Avalon MM Slave  
  example 
-The case for lab 3 

Source: Altera 



Avalon MM Slave Interface 



Avalon MM Slave Interface 



HPS: ARM Cortex-A9 

Source: Altera 



HPS: ARM Cortex-A9 
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HPS – FPGA Bridges 

Source: Altera 

-Modifies data and clock 
signals to support 
transportation (protocols, 
clocking etc) between 
components 

-Qsys: Use this to design 
your system consisting of 
IPs and Avalon slaves, 
specify bridges 
connections etc. 
 

-Qsys will generate system 
interconnections, 
adaptation requirements 
between components etc  



Qsys: Putting it all together 

Conduits drive signals off-chip 



Top-Level VHDL: Putting it all together 



HPS Software: Putting it all together 



Project : 
MD5 Decryption SoC Design 



MD5 Algorithm 



MD5 Avalon Slave Interface 



MD5 Timing Characteristics 



MD5 Project 
• Analyze the MD5 Core – Obtain a thorough understanding 

– VHDL RTL analysis 
– Test bench => 1 core vs 32 cores 
– Timing properties in ModelSim & lab manual 

• Design Avalon MM Interface 
• Design HPS Software Application 

– Generate Messages 
– Send constant data, send message 
– Receive digest when complete 
– Calculate hash time, # of hashes, hash rate, correct answer etc 

• Parallel vs Sequential 
• Formal report must follow specifications 
• Bonus – Pure software vs hardware 


