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WHAT IS AN FFT?

• Algorithm that allows analysis 
through time and frequency 
translation

• Complex numbers describe 
information in the time and 
frequency domains 
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REAL WORLD APPLICATIONS

• Imaging Analysis

• Telecommunications

• Automotive

• Countless applications in digital signal processing (DSP)

• Why not perform digitally?
• Real-time applications

• Speed (Dedicated logic allows continuous real-time operation)



DESIGN OVERVIEW

• 20 multipliers (8x8)

• 34 adders (8x8)

• 6 RAMs (64 words, 16 bits per word)



HOW IT WORKS

• Throughput: 1 transform every 32 cycles

• 18 stages

• Uses an interleaved complex data format
• X[0] points to the real component 
• X[1] begins the imaginary component 

• System requires a 32 cycle gap between input vectors

• Flag signals for indicating data stream (next, next_out)

• Circuit has a latency of 145 cycles 
• next_out asserted 145 cycles after next





SYNTHESIS

• Synopsys Design Compiler

• Nangate Open Cell Library

• 40ns clock cycle

• 25 MHz

• RTL provided with full functionality

• Generates gate-level netlist to be used in placement and routing



DESIGN COMPILER SCRIPT (DC.TCL)



DESIGN COMPILER TIMING REPORT



DESIGN COMPILER POWER REPORT



PLACEMENT AND ROUTING

• Cadence Innovus Implementation System

• Nangate Open Cell Library

• Optimization performed after both placement and routing steps



FLOORPLAN AND POWER SETTINGS



POWER NETWORK SUMMARY





PLACEMENT



STANDARD CELLS



PRE-CTS OPTIMIZATION



PRE-CTS OPTIMIZATION SUMMARY



ROUTING



POST ROUTE OPTIMIZATION SUMMARY



FILLER CELL SUMMARY



METAL FILL SETTINGS









RC EXTRACTION





DRC REPORT
CALIBRE READS .GDS LAYOUT FILE EXPORTED FROM INNOVUS



TIMING AND POWER ANALYSIS (POST ROUTE)

• Static Timing Analysis (STA) with Synopsys Primetime

• 40ns clock period

• 25 MHz

• Uses Parasitic information generated by Innovus .spef file

• 0.5 switching probability



PRIMETIME SCRIPT



PRIMETIME TIMING ANALYSIS



PRIMETIME POWER ANALYSIS



DESIGN SUMMARY REPORTS



STANDARD CELL SUMMARY



DESIGN SUMMARY REPORTS


