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Abstract

This paper presents specialized DSP instructions and their hardware architecture for audio coding algorithms, such as
the MPEG-2/4 Advanced Audio Coding(AAC), Dolby AC-3, MPEG-2 Backward Compatible(BC), etc. The proposed
architecture is specially designed and optimized for the MDCT/IMDCT(Inverse Modified Discrete Cosine Transform), and
Huffman decoding of the AAC decoding algorithm. Performance comparisons show a significant improvement compared
with TMS320062x and ASDSP21060 for the MDCT/IMDCT computation. In addition, the dedicated Huffman decoding
accelerator performs decoding and preparing operand in only one cycle. The proposed DPU(Data Processing Unit) consists

of 107,860 gates and achieves 150 MIPS.
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Fig. 3. Proposed Huffman accelerator.
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Table 1. Required IMDCT cycles of the proposed DSP
for 1 channel.
IMDCT &7 A4t ArolZ
AA e [N/2 * 2 cycles] + 3

N/4-point IFFT{11] (AN/) * log:(N/4) +9

F3g (N2 * 2 cycles] + 6

dlole 4 <IE2d [N/8 * 5 cycles] * 2 + 12

£ (13N/4) + N/4*log(N/4) + 30
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Table 2. Performance comparisons of the IMDCT
computations.
Processors he Azt g8 F7| MIPS
DSP in [6] 1.3312ms 53,248 541
VLSI chip in {12] na. 32,768 .
TMS[:)%}GSZX na. n.a, 75
ADSP-21060 [14] 9ms n.a. na.
A" DSP 150.884s 22,588 1.0588

2 channels, 48 kHz
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Table 3. Required Huffman decoding cycles.
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