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Introduction

The Xilinx LogiCORE™ IP LTE Fast Fourier Transform
(FFT) implements all transform lengths required by the
3GPP LTE specification, including the 1536-point
transform for 15 MHz bandwidth support.

Features
¢ Forward and inverse complex FFT, run-time
configurable

® Supports transform point sizes 128, 256, 512, 1024,
1536, 2048

¢ Data sample precision b, =14 - 17

* Phase factor precision b,, = 14 - 17

¢ Optional run-time configurable point size

¢ Run-time configurable fixed scaling schedule, or
unscaled datapath

e Bit/digit reversed or natural output order
* Optional cyclic prefix insertion

e  Four architectures offer a trade-off between core
size and transform time

Overview

The LTE FFT core computes an N-point forward DFT or
inverse DFT where N can be 128, 256, 512, 1024, 1536, or
2048.

The input data is a vector of N complex values
represented as dual b,-bit two’s-complement numbers,
that is, b,bits for each of the real and imaginary
components of the data sample, where b, is in the range
14 to 17 bits inclusive. Similarly, the phase factors b,,
can be 14 to 17 bits wide.

The N element output vector is represented using b, bits
for each of the real and imaginary components of the
output data. Input data is presented in natural order
and the output data can be in either natural or bit/digit
reversed order.

Two arithmetic options are available for computing the
FFT:
e Full-precision unscaled arithmetic

® Scaled fixed-point arithmetic, with a user-specified
scaling schedule

The point size N, the choice of forward or inverse
transform, the scaling schedule and the cyclic prefix
length are run-time configurable. Transform type
(forward or inverse), scaling schedule and cyclic prefix
length can be changed on a frame-by-frame basis.
Changing the point size immediately resets the core.

Four architecture options are available:

* Pipelined, Streaming I/O
e Radix-4, BurstI/O

e Radix-2, BurstI/O

e Radix-2 Lite, Burst I/O

Additional Documentation and
Supporting Materials
A full data sheet and additional supporting materials

(C  models and user  guide
documentation) are available for this core. Access to

accompanying

this material may be requested by clicking on this
registration link:
www.xilinx.com/member/lte_fft eval/index.htm.
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Ordering Information

The LTE Fast Fourier Transform IP core is provided under the SignOnce IP Site License and can be generated using
the Xilinx CORE Generator software v13.1. The CORE Generator software is shipped with Xilinx ISE® Design Suite
software.

To access the full functionality of the core, including simulation and FPGA bitstream generation, a full license must
be obtained from Xilinx. For more information, visit the LTE Fast Fourier Transform product page.

Contact your local Xilinx sales representative for pricing and availability of additional Xilinx LogiCORE IP modules
and software. Information about additional Xilinx LogiCORE IP modules is available on the Xilinx IP Center.

Revision History

The following table shows the revision history for this document:

Date Version Description of Revisions
07/23/10 1.0 Initial Xilinx release.
03/01/11 1.1 Support added for Virtex-7 and Kintex-7. ISE Design Suite 13.1
08/15/11 1.2 Updated to include web registration information.

Notice of Disclaimer

The information disclosed to you hereunder (the “Materials”) is provided solely for the selection and use of Xilinx products. To
the maximum extent permitted by applicable law: (1) Materials are made available “AS IS” and with all faults, Xilinx hereby
DISCLAIMS ALL WARRANTIES AND CONDITIONS, EXPRESS, IMPLIED, OR STATUTORY, INCLUDING BUT NOT
LIMITED TO WARRANTIES OF MERCHANTABILITY, NON-INFRINGEMENT, OR FITNESS FOR ANY PARTICULAR
PURPOSE; and (2) Xilinx shall not be liable (whether in contract or tort, including negligence, or under any other theory of
liability) for any loss or damage of any kind or nature related to, arising under, or in connection with, the Materials (including
your use of the Materials), including for any direct, indirect, special, incidental, or consequential loss or damage (including loss
of data, profits, goodwill, or any type of loss or damage suffered as a result of any action brought by a third party) even if such
damage or loss was reasonably foreseeable or Xilinx had been advised of the possibility of the same. Xilinx assumes no
obligation to correct any errors contained in the Materials or to notify you of updates to the Materials or to product
specifications. You may not reproduce, modify, distribute, or publicly display the Materials without prior written consent.
Certain products are subject to the terms and conditions of the Limited Warranties which can be viewed at
http:/ /www.xilinx.com/warranty.htm; IP cores may be subject to warranty and support terms contained in a license issued to
you by Xilinx. Xilinx products are not designed or intended to be fail-safe or for use in any application requiring fail-safe
performance; you assume sole risk and liability for wuse of Xilinx products in Critical Applications:
http:/ /www.xilinx.com /warranty.htm#critapps.
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