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<Summary>

Evolution of high speed digital
communication, broadcast and storage media
as well as establishment of MPEG2 video
coding standard provides practical
environments for the distribution of high

resolution digital video contents. This paper
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describes a successful development of
digital HDTV decoder VLS|, which was
carried out during 1994-1998. The VLSI
conforms to the MPEG2 MP@HL standard and
is essential for the high resolution
multimedia systems. First, objectives of the
development are given addressing one-chip
implementation of HDTV decoder and
capability of multiple format decoding, then
the development steps intending to shorten
the development period, design details and
the verification method for manufactured
chips are described. Finally, the verification
results are reported.

Obtained VLS| consists of two chips on
the trial CMOS 0.5um embedded array
process with 206 million transistors. These
chips and six 16 Mbit SDRAMs were
implemented as a multi-chip module for
which HDTV and SDTV decoding operations
were verified. Using this design outcome, we
have obtained a prospect for 8mm square
one chip implementation with the recent 0.25

um custom LS| technology.
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T8 ABWXTHEATZIES

ALU: Arithmetic Logic Unit

ATM: Asynchronous Transfer Mode

ATV: Advnaced TeleVision

CATV: CAble TeleVision

CISC: Complex Instruction Set Computer
DAC: Digital-to-Analog Converter

DVD: Digital Versatile Disc

FIFO: First-In First-Out

HDTV: High Definition TV

IDCT: Inverse DCT

MC: Motion Compensation

MCM: Multi-Chip Module

GOPS: Giga Operations Par Second
RISC: Reduced Instruction Set Computer
RTL: Register Transfer Level

SCSI: Small Computer System Interface
SDRAM: Synchronous DRAM

SDTV: Stanard Definition TV

UDTV: Ultra Definition TV

VHS: Video Home System

VSP: Video Signal Processor
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Table 1 Signal processing for MPEG HDTV
decoder (number of multiplication, addition,

subtraction and shifting)
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Table 2 Access speed of MPEG DRAM
external to HDTV decoder (unit: byte)
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Table 3 Summary of specifications and

functionalities for HDTV decoder VLS|
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Fig.1 Internal configuration of HDTV decoder

chip
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Fig.2 Structure of UDTV-0 decoder using
MPEG HDTV decoder chips
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Fig.3 Mask photographs of A chip and B chip
Top: A chip, bottom: B chip where the central
part is logic circuitry, and the surrounding

part is hard macro.
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Fig.4 Multi-chip module
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Fig.5 Evaluation system for MP@HL MPEG2

decoder chips and decoder board

X6 NZLILEET 4 XYV RT A

Fig.6 Parellel transfer operation disk system
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Fig.1 Internal Configuration of HDTV decoder chip
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