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Abstract

This paper provides a design of high-throughput parallel turbo decoder that is able to decode several packets of various
length simultaneously. For high-speed communications, designing of Turbo decoder as parallel structures reduces the long
decoding time caused by iterative turbo decode way. Also, by employing the double buffer structure for input and output
packets improves the decoder throughput by enabling continuous decoding. Because parallel turbo decoder is designed to
be able to decode the packet of the longest length, there exist idle PE’s(Processing Element) in the case of decoding
packets of short length. The main idea of this paper is to increase the utilization of PE’s in parallel Turbo decoder and to
improve the decoder throughput by using the idle PE’'s immediately for the subsequent packets decoding. For this, the
control is necessary to enable the concurrent decoding of several short packets and we propose the method of this control.
Applying the proposed method, we implemented Turbo Decoder with 32 PE’s that can decode packets of 6144 bits

maximum. Compared to the conventional Turbo decoder, although the area was increased about 16%, the decoder
throughput was improved 28 times for short packets.

Keywords : Turbo Decoder, Parallel Turbo Decoder, Throughput.
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Table 1. PE allocation and group usage example of
traditional Turbo decoder.
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Table 2. Examples of PE allocation and group usage in
the proposed Turbo decoder.
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Fig. 4. Timing diagram of the proposed Turbo decoder.
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Table 4. Group control of parallel turbo decoder degree
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Input start control of proposed Turbo decoder.
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Decode start control of proposed Turbo
decoder.
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Table 10. Throughput comparison for continuous packets
of various length.
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