
Centre de Recherche INRIA – Rennes Bretagne Atlantique 

     CAIRN – GRANIT Teams 
University of Rennes 1 – IRISA  

ENSSAT – 6 rue de kerampont – 22300 Lannion 

France 

 Tran Mai Thanh, Emmanuel Casseau, Matthieu Gautier 

University of Rennes 1, IRISA Laboratory, Cairn & Granit teams, Lannion, France 

FPGA-based implementation of a flexible FFT 

dedicated to LTE standard 

The Field Programmable Gate Array 

(FPGA) technology is expected to 

play a key role in the development 

of Software Defined Radio (SDR) 

platforms. To this aim, leveraging 

the nascent High-Level Synthesis 

(HLS) tools, a design flow from 

high-level specifications to Register-

Transfer Level (RTL) description 

can be thought to generate 

processing blocks that can be 

reconfigured at run-time. Based on 

such a flow, this demo describes the 

architectural exploration of a Fast 

Fourier Transform (FFT) for Long 

Term Evolution (LTE) standard. 

Synthesis results show the tradeoff 

between reconfiguration time and 

area that can be achieved with such 

an approach. 

Abstract 

Generation of multi-mode processing block 

Design flow for Software Defined Reconfiguration 

Software reconfiguration 

Software reconfiguration with two FFT modes(128/2048) 

Pros Cons 

Simplicity, Rapid prototyping, 
Short reconfiguration time 

High resources  
(Sharing hard to achieve) 

Hardware reconfiguration 

Pros Cons 

Low number of resources Reconfiguration time depending on 
partial bitstream size. Memory cost 

 Algorithmic optimizations to share the 

resources between modes 

 Hand-coding of a dedicated processing 

block being intrinsically flexible 

 Control signals to switch between 

modes 

Pros Cons 

Low number of resources, 
Short reconfiguration time 

Coding may be complex 

Algorithmic reconfiguration 

The design flow for Software Defined Reconfiguration 

Building a flexible FFT for LTE standard 

 FFT with six different lengths for 

OFDM  

     •  128, 256, 512, 1024, 1536,  

     2048 

 Power-of-two point FFT: 

     •  Algorithmic reconfiguration 

     •  Radix-2 Decimation-In-Time is 

     used 

 Flexible FFT for LTE 

     •  Hardware reconfiguration 

     between Power-of-two point and 

     1536-point FFTs 

Results of a flexible FFT  
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The design on ML605 board 

Tradeoff between resources and reconfiguration time & the board  


