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Introduction
The Turbo Convolution Code (TCC) decoder core is 
used in conjunction with a TCC encoder to provide an 
extremely effective way of transmitting data reliably 
over noisy data channels. The TCC decoder is designed 
to meet the 3GPP Mobile Communication System specifi-
cation [Ref 1]. 

Features
• Drop-in module for Spartan™-3, Spartan-3A DSP, 

Virtex™-4, and Virtex-5 FPGAs

• Implements the 3GPP Long Term Evolution (LTE) 
specification [Ref 1] 

• Core contains the full interleaver

• Full 3GPP LTE block size range supported, that is, 
188 different block sizes in the range 40 - 6144 

• Dynamically selectable number of Iterations 1-15

• Number representation is two’s complement 
fractional numbers:

♦ Data input: 5 integer bits and 3 fractional bits

♦ Internal Calculations: 9 integer bits and 3 
fractional bits

• Support for multiple processing (2, 4, 8) units to 
provide increased throughput

• Support for the MAX, MAX_SCALE, and MAX* 
algorithms.

• Configurable input memory depth

• Selection between DSP or fabric resources

• Support for rate 1/3 coded input

• C model available for fast simulation of BER 
performance

• Available through the Xilinx® CORE Generator™ 
10.1.1i and later software

General Description
The TCC decoder is used in conjunction with a TCC 
encoder to provide an extremely effective way of trans-
mitting data reliably over noisy data channels. The 
turbo decoder operates very well under low signal-to-
noise conditions and provides a performance close to 
the theoretical optimal performance defined by the 
Shannon limit.

When a decoding operation is started, the core accepts 
the block size and the number of iterations from two 
input ports. A data load stage follows, in which the sys-
tematic and parity data is read into the core in parallel 
on a clock-by-clock basis and stored in internal block 
RAM. The core then starts the decoding process and 
implements the required number of iterations. Finally, 
the decoded bit sequence is output. All interleaving 
operations required in the 3GPP specification are han-
dled automatically within the core.

The core expects two’s complement fractional numbers 
as inputs and also uses this format for the internal cal-
culations. Each fractional input number represents the 
Log Likelihood Ratio (LLR) divided by 2 for each input 
bit. This LLR value can be considered to be the confi-
dence level that a particular bit is a one or zero.

Performance

The performance of core varies with FPGA family and 
device, but has typical performances of:

• 200 Megabits per second (Mbps), 8 PU 

• 100 Mbps, 4 PU

• 50 Mbps, 2 PU
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Ordering Information
Disclaimer: France Telecom, for itself and certain other parties, claims certain intellectual property 
rights covering Turbo Codes technology, and has decided to license these rights under a licensing pro-
gram called the Turbo Codes Licensing Program. Supply of this IP core does not convey a license nor 
imply any right to use any Turbo Codes patents owned by France Telecom, TDF or GET. Contact France 
Telecom for information about its Turbo Codes Licensing Program at the following address: 

France Telecom R&D 
VAT/TURBOCODES 
38, rue du Général Leclerc 
92794 Issy Moulineaux 
Cedex 9 
France

Contact your local Xilinx sales representative for more information, including the full decoder data 
sheet, licensing, pricing and availability on Xilinx® LogiCORE™ IP products and software.

Revision History
The following table shows the revision history for this document.  

Notice of Disclaimer
Xilinx is providing this design, code, or information (collectively, the “Information”) to you “AS-IS” with no 
warranty of any kind, express or implied. Xilinx makes no representation that the Information, or any particular 
implementation thereof, is free from any claims of infringement. You are responsible for obtaining any rights you 
may require for any implementation based on the Information. All specifications are subject to change without 
notice. XILINX EXPRESSLY DISCLAIMS ANY WARRANTY WHATSOEVER WITH RESPECT TO THE 
ADEQUACY OF THE INFORMATION OR ANY IMPLEMENTATION BASED THEREON, INCLUDING BUT 
NOT LIMITED TO ANY WARRANTIES OR REPRESENTATIONS THAT THIS IMPLEMENTATION IS FREE 
FROM CLAIMS OF INFRINGEMENT AND ANY IMPLIED WARRANTIES OF MERCHANTABILITY OR 
FITNESS FOR A PARTICULAR PURPOSE. Except as stated herein, none of the Information may be copied, 
reproduced, distributed, republished, downloaded, displayed, posted, or transmitted in any form or by any means 
including, but not limited to, electronic, mechanical, photocopying, recording, or otherwise, without the prior 
written consent of Xilinx.
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