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ABSTRACT

A low-power H.263 video codec core dedicated to lav bi-
tratevi sual communi cationisdescribkd. A number of so-

phi sticatedrchi tectureshave been devisedby attenpting
not onl y to mni mze the totalchi p areabut al soto reduce
the power consunption to such an externt that the opera-
tionfrequencycan be sl aved down to 15MHz. A a result,
t he whol e encodi ng and decodingfacilitiefan H 263 video
codec corehave beeniegratedinthe di eareaof 6. 54mm?

by neans of a 0. 35um CMDS tedinol ogy, wi th the di ssipa-
tionof 146. 60nW froma single3. 3Vsuppl v

1 INTRODUCTI ON

The H 324[1] irternationalstandard specifiesthe 1 ow bi-
trateaudi ovi sual comn uni cationbased on PSIN (Public
Swi tched Tel ephone Net work). The H 263[2]standardisa
video versionof thisH 324, which isto conpress the no v-
ing pictureconp onents of audi ovisual servicesat 1ov bi-
trates.Actually by neans of H 263, QAF (176 x 144) 10
fps (franes/sec)pi cturescan be coded at V.34 (28. 8Kbps),
and moreover 1t should be added that at such a lov bi-
tratethe H 263 codi ng effici encyi ssuperi orto any of those
of H261[3] and MPEG1[4]. Thus variousapplicationsof
thisH 263 standard are to be realizedxtensiel yin no-
bil econputing, wirel esanul ti nedi acomm uni cationgtc. In
particul arportabl emul tinedi afacilitienthe wirel esen-
vironnent can be regardedas the enornous potentialitief
mul ti nedi acomm uni cations.

The encoding/decodi ng process of the H 263 standard
my be inplenented with the use of those mul tinedi aen-
hanced DSPs[5, 6, 7, 8], which have been devel oped speci f-
icall for H 261 and/or MPEGI.  In thiscase, however, the
power consunption can hardl ybe hel ddown any nore, since
those DPSs  shoul d operateat a hi ghfrequencytoraisethe
performance, whi ch forcesan H 263 codec coreto dissipate
500nW or more. Thus,interns of the nobile and portable
use, there stilremains much room for reducing both the
power consunption and chip area of the codec core, and
hence therearisesthe bi gissueof how to devel opthe H 263
specificarchi tecturesof VLSl 1nplenentationdedicatedly
forportabl euse.

The presert paper descrilks a number of VLSI archi tec-
turessophisticatedorinpl enentingan H 263 video codec
dedicatedto nobile conputing. The main featureof this
codec consistd nalargereducti ommot onl yinthe totalchip
areabut al sol nthe power consunption tosuch an extent as
toslov down the operationfrequencyto 15ME. Al of en-
codi ng/decodi ng facilitief thiscore have been imegrated
inthe areaof 6. 54 mm? by a 0.35p mtripl e- netalCMB
tedinol ogy, vi th the total di ssipatioof 146. 60V froma
singl e3. 3Vsuppl v

2 H.263VI DEOCODI NGALGORI THM

The min encoding/decodi ng process of H 263 isthe so-
calledM>DCT' coding, as shomn inFHg. 1, which isexe-
cutedinthe sane manner as H 261 and MPECL. The dis-
tinctiefeaturesof the H 263 standardlie nsinplesyntax,
hal - pl predi cti onbl ock-1eel notion estimtion(advanced
predictiomo de), pairedcodi ng of the P-frane and the B-
frane (i.ethe PBfrane no de), notion detectionfor the
outsideof frane (i.ethe unrestrictedector no de), SAC
(synt ax- basedari t hneti ccodi ng no de), and so on.

bit stream

[o]
DCT : Discrete Cosine Transform

IDCT : Inverse Discrete Cosine Transform
Q : Quantization

1Q : Inverse Quantization

VLC : Variable Length Coding

VLD : Variable Length Decoding

SAC : Syntax—based Arithmetic Coding
SAD : Syntax—based Arithmetic Decoding
ME : Motion Estimation

FM : Frame Memory

Figure 1: H 263 encodi ng/decodi ng process.

A can be seenfromFig. 1, the picturecodi ng can be
achi eved wi ththe use of severalf uncti onaluni ts;[ Myti on Fs-
timtor (ME)], [ scret€bsine Transforner (DCI)], [ Quan-
tize Q)] ,and [ Variabl dength (b der (VLO)] /[ Syntax- based
Arithnetic (b der (SAQ]. The bitstreamdecoding can be
perforned wi th the use of another set of functionalunits;
[ Variabl dength Deco der (VLD)] /[ Syntax- basedAri thnetic
Decoder (SAD)], [IwerseQuan tizer(1Q],[Iwerseliscrete
Cbsine Transforner (IDCT)], and [ Mtion Conp ensator(M)].
The typicalpi ctureencodi ngfornat consideredherei sQIF
(176 x 144) 10-15f ps(franes/sec)at 28. 8bps.
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