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convolutional decoders or the (Max-Log-MAP) algorithm in both
convolutional decoders. After that, an analysis of the performance of these
designs in terms of (BER), latency, and the amount of reserved resources
were made, and comparisons were made between the results obtained. This
analysis process was carried out for different states of the interleaver size
(16,324,784, and 5476 bits) the number of iterations for (1,2,3, and 6) and

the transmission power that changed from 0 to 3 db.

The practical results showed that the performance of the second
proposal design is better than the performance of the first proposal design.
The first proposal design showed better performance than the average
performance of the two turbo decoders that use the (Log-MAP) algorithm
in both convolutional decoders and the (Max-Log-MAP) in both
convolutional decoders, when the size of interleavers were (324, 784 and
5476 bit) and for all iterations number except for the number of iterations
(2). And for the second proposal design showed better performance than
the average performance of the two turbo decoders that use the (Log-MAP)
algorithm in both convolutional decoders and the (Max-Log-MAP)
algorithm in both convolutional decoders, when the size of interleavers
were (324,784 and 5476 bit) and for all iterations number. And the results
showed that the (BER) gain increased when the transmitted energy (Ev/N,)
was decreases, for the two proposal designs (design3 and design4)
proportioned to the design 1 and 2 that uses the (Log-MAP) algorithm in
both convolutional decoders and the (Max-Log-Map) algorithm in both

convolutional decoders.



Abstract

One of the most important requirements of communication systems
is that the information is properly delivered to the recipient (reliability).
One of the best techniques for increasing reliability is Forward error
correction (FEC). Turbo coding is an important type in forward error
correction and the most widely used in communication technology. The
(Log-MAP) algorithm and the (Max-Log-MAP) algorithm are among the
algorithms used in the soft convolutional decoder which are used in turbo

decoder design.

As for the synthesis of architectural designs, attention has recently
been directed towards the use of high-level installation tools (HLS) in the
synthesis of architectural designs. Vivado HLS is one of those tools that
convert algorithms written using a high-level language such as (C) and (C
++) into Registry Transfer Level (RTL) free of errors directly and without
the intervention of designers. In addition to the improvements provided by
the tool, such as pipelines, parallelism, dividing matrices, and other

improvements that help to obtain an optimum design.

In this work two design are proposed for turbo decoder where in the first
design, the (log-MAP) algorithm was placed in the first convolutional
decoder and the (Max-Log-MAP) algorithm placed in the second
convolutional decoder. As for the second design, the (Max-Log-MAP)
algorithm was placed in the first convolutional decoder and the (Log-
MAP) algorithm placed in the second convolutional decoder which they

differ from previous designs that used the (Log-MAP) algorithm in both
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