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An FPGA Implementation of the Synthesis Filter for MPEG-1 Audio
Layer III by a Distributed Arithmetic Lookup Table
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As the technologies of semiconductor and multimedia communication have been improved, the high-quality
video and the multi-channel audic have been highlighted. MPEG Audio Layer 3 decoder has been
implemented as a processor using a standard. Since the synthesis filter of MPEG-1 Audio Layer 3 decoder
requires the most outstanding operation in the entire decoder, the synthesis filter that can reduce the
amount of operation is needed for the design of the high-speed processor. Therefore, in this paper, the
synthesis filter, the most important part of MPEG Audio, is materialized in FPGA using the method of
DAULT (distributed arithemetic look-up table). For the design of high-speed synthesis filter. the DAULT
method is used instead of a multiplier and a pipeline structure is used. The performance improvement by
0% is obtained by additionally making the result of multiplication of data with cosine function into the
table. All hardware design of this paper are described using VHDL (VHIC Hardware Description Language).
Active-HDL 6.1 of ALDEC is used for VHDL simulation and Synplify Pro 7.2V is used for Model~sim and
synthesis. The corresponding library is materialized by XC4013E and XC4020EX, XC4052X1 of XILINX and
XACT M1.4 is used for P&R tool. The materialized processor operates from 20MHz to 70MHz.
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Table 1. Sampling frequency of MPEG Audio.
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# 2. IMDCT Al LUTY| biz2| O

Table 2, Memory Map of IMDCT Coefficient LUT.
short-long short, long-short, long
0 (x00~0x10 ~0xd0
1 ~0x20 ~0xe0
2 ~0x30 ~0Oxf0
3 ~0x40 ~0x200
4 ~0x50 ~0x210
5 ~0x60 ~0x220
6 ~0x70 ~0x230
7 ~0Ox80 ~0x240
8 ~0x920 ~0x250
9 ~Qxal ~0x260
10 ~Qxb0 ~0x270
11 ~Q0xc0 ~0x280
12 ~0x290
13 ~0x2a(
14 ~0x2b0
15 ~0x2¢0
16 ~0x2d0
17 ~0x2e()
18 ~Qx2f0
19 ~0x300
20 ~0x310
21 ~0x320
22 ~0x330
23 ~0x340
24 ~0x350
25 ~0x360
26 ~0x370
27 ~0x380
28 ~0x390
29 ~0Ox3al
30 ~Qx3b0
31 ~0x3c0
32 ~0x3d0
33 ~0x3e0
34 ~(Ox3f0
35 ~0x400
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Fig 9. Synthesis block diagram of paralle! pjpeline Architecture.
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Table 3. FPGA design resource of synthesis filter.

FG Function Generators 1274
H Function Generators 253
Number of CLB cells 973
Number of Hard Macros and Other Cells| 274
Number of CLBs Other Cells 322
Total Number of CLBs 1295
Number of Ports 93
Number of Clock Pads 0
Number of 10Bs 0
Number of Flip Flops 1496
Number of 3-State Buffers 0
Total Number of Cells 1247
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Fig 11. Result Waveform of DALUT Synthesis Filter.
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