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United States Patent [ (1] Patent Number: 5,559,999
Maturi et al. 45) Date of Patent: Sep. 24, 1996
[54] MPEG DECODING SYSTEM INCLUDING Attorney, Agent, or Firm—Poms, Smith, Lande & Rose
TAG LIST FOR ASSOCIATING [57] ABSTRACT
PRESENTATION TIME STAMPS WITH
ENCODED DATA UNITS A Motion Picture Experts Group (MPEG) multiplexed data
bitstream includes encoded video and audio data units,
[75] Inventors: Greg Maturi, Tracy; David R. Auld; which are prefixed with headers including Presentation Time
Darren Neuman, both of San Jose, all Stamps (PTS) indicating desired presentation times for the
of Calif. respective data units. The data units are decoded, and
' presented at a fixed time after decoding, such that the fixed
[73] Assignee: LSI Logic Corporation, Milpitas, time can be subtracted from the PTS to provide a desired
Calif. decoding time. The bitstream is parsed, the video and audio
headers are stored in video and audio header memories, and
[21] Appl. No.: 303,444 the associated video and audio data units are stored in video

and audio channel memories respectively. A first interrupt is

[22] Filed: Sep. 9, 1994 generated each time a header is stored, and a host micro-

{51] Int. CL° GO6F 13/372 controller responds by storing the PTS from the header and
[52] US. Cl coooreeessrsrsnen 395/550; 348/7; 348/10;  the starting address of the corresponding data unit in the

370/94.2; 370/110.1; 395/182.18; 39’5/200_17 channe] memory as an entry in a list. A second interrupt is
(58] Field of Search .............o.... 395/200.17, 550, ~ generated each time a data unit is decoded, and the host

. . P microcontroller responds by accessing the list using the
395/182.18, 250; 34817, 512, 10; 370/119%]2’ starting address of the data unit to obtain the corresponding
’ PTS and thereby the desired decoding time. Decoding and

. presentation are synchronized by comparing the desired
[56] References Cited decoding time with a system clock time. If the desired
U.S. PATENT DOCUMENTS decoding time is later than the system clock time by more
than one presentation (frame) time period for the data unit,
g%;‘;?gg lgggg g:rslieneta] """""""""""" 3953/32?5'(1)3 presentation of the data unit is skipped. If the desired
5’396’ 497 3/1995 VEMINAL wovooooi '370,100_1 decoding time is earlier than the system clock time by more
5442300  8/1995 HOOPET €t al. voeeverereeerreeessssnaens 34877  than the presentation time period, presentation of the data
5,448,568 9/1995 Delpuch et al. ...cccererercnenes 372/94.2 unit is repeated.
Primary Examiner—Ken S. Kim 26 Claims, 4 Drawing Sheets
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