43 U4 W4 MPEG Layer 2 & 5357]9 243} AAd @5 A7 FheESE 4t
#%2000-37TE-12-6

tAY B8 MPEG Layer 2 26]2. 2379
F 23} Al B3l AT

(A Study on Optimization Design of MPEG Layer 2
Audio Decoder for Digital Broadcasting)

N A< O
(Jong-Jin Park and Won-Kyung Cho)

2 o

A2 AA3 2 AA 79 3538 Al wlel IC(Integration Circuit) A7 725 1709 ICo| ok
3l 7158 233 SoC(System on Chip)2l AAZ} 7V AeR AA F27F Aok =3 48] AR
FAT Hilo uel A2 AlFo] whE Azkell RiHEZE At B =RME e A5 2 530
Lozt AA WS Hesle] g W Aladelx] 2o]e A17R A 4 9lEe MPEG(Moving
Picture Expert Group) A2 2 £37)% AAsIY 28 £ =R AAlslual g= trd 38
2r]e B3r)e dyE|EE #Asisie] AAZE Xr) s, stedel =21E Foled FHE Tl
MPEG A& 2 B3&3} dye|E sl=de] avld @ 938 F= /M 3¢ 1§ 23831z ¢l
=), st=ge] QS sl SAkel] AMEEE ASE SD(Sign Digit) 22 Xl olE o]gdlt
MAC(Multiplier with Accumulator) X7 47171 28R g2 +22 748 5 ek A4
UAY mkeg 9r]e BE)E 13957Gated] sh=del =R T 4 glglen, 7@y iy 2
A2a1olS AR} 22%(4000Gate) S 29 4 ATk

Abstract

Recently due to rapid improvement of integrated circuit design environment, size of IC design is
to become large to possible design System on Chip(SoC) that one chip with multi function enclosed.
Also cause to this rapid change, consumption market is require to spend smallest time for new
product development. In this paper to propose a methodology can design a large size IC for save
time and applied to design of MPEG Layer 2 decoder to can use audio receiver in digital broadcast
system. The digital broadcast audio decoder in this paper is pointed to save hardware size as
optimizing algorithm. MPEG Layer 2 decoder algorithm is include MAC to can have an effect on
hardware size. So coefficients are using sign digit expression. It is for hardware optimization. If
using this method can design MAC without multiplier. The designed audio decoder is using 14,000
gates hardware size and save 22%(4000 gates) hardware usage than using multiplier[w][m. Also can

design MPEG Layer 2 decoder usable digital broadcast receiver for short time.
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Table 2. Compare to process time and
hardware size of MAC processor.

MAC | Architecture | Architecture | Architecture

(20X16) 1 2 3
Size | 3689Gate | 1,661Gate | 1,440Gate | 1,701Gate
Speed| 34.32ns 83.105ns 60.44ns 51.13ns
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Table 3. Hardware Size of MPEG Layer 2
Decoder.
Sub Block MAC | Architecture | Architecture | Architecture
(1620) 1 2 3
GetBits 478Gate 478Gate 478Gate 478Gate
Header | 5834Gate | 5834Gate 5884Gate 5884Gate
Dequantizer| 4,062Gate | 2,460Gate 2,441Gate 2.471Gate
eSS | T90AGate | 4638Cate | 46%Gate | 47AKate
Controller | 255Gate 329Gate 317Gate 341Gate
RAM 2.336Word | 2,336Word 2,336Word 2,336Word
ROM 29,288Bits | 37,804Bits 31,818Bits 29,283Bits

DAB Core Size
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Fig. 8. MPEG Layer 2 Decoder Hardware Size.
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