LOW PONER DVD PLAYBACK IN A PORTABLE COVPUTI NG SYSTEM
I nventors: Osamu Kobayashi  Anders Frisk BACKGROUND
1. FIELD OF THE I NVENTI ON [0001] The invention relates
to portable conputer systems. Mre specifically, a

| ow power DVD pl ayback system suitable for portable

computers i-s di %E&WHR/E!)@EIII;L[AQ@BZ\IC]@[NhehLISSt
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illustrates a conventionally configured portable

conputer 100 having a DVD ﬂ‘ff?{%&k unit 101 that

i ncludes DVD drive 102 that reads an .I\/PEG data stream

104 froma DVD 105. The MPESGmiaKabsgaskiam 104 is then

sent by way of an ATAPI inAeddreBgsii06 to a conputer
conputational core 108 that includes a central

unit (CPU) 110, a core logic chip-set 112
It[)égg-:gé-kg?q-:tgﬂpr0\(/i de, in part, a number of sw tching
functions, a systemmenory 114, and a graphics engine
116 (sonetinmes referred to as a graphical processing
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OVERVIEW

[0602] In the last few years, Digital Versatile Disk (DVD) player has become a
common feature of portable computers. FIG. 1 illustrates a conventionally configured
portable computer 100 having a DVD playback unit 101 that includes DVD drive 102
that reads an MPEG data stream 104 from a DVD 105. The MPEQG data stream 104 is

then sent by way of an ATAPI interface 106 to a computer computational core 108

that includes a central processing unit (CPU) 110, a core logic chip-set 112 that acts

to provide, in part, a number of switching functions, a system memory 114, and a

graphics engine 116 (sometimes referred to as a graphical processing unit, or GPU).

' “In order to display the video data stream on a display screen 118 (which in the case of

:poﬂable computers is typically an LCD having a number of backlight inverters 119)

" provided by the MPEG data stream 104, the CPU 110 uses a software implemented

MPEG decoder l 13 to decode the MPEG data stream 104 into a video data stream

115 at a native format which must then be converted from the standard definition

interlaced (SDi) format (i.e., 480i/5 761) to that consistent with the display resolution

' { 1024 x 786, 1280 x 1024, etc.). This conversion of the native video data stream 115
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MPEG decoder 113 to decode the MPEG data stream 104

into a video data stream 115 at a native format which
nmust then be converted fromthe standard definition
interlaced (SDi) format (i.e., 480i/576i) to that
consistent with the display resolution (1024 x 786,

1288 displayXormastvidep.stréirnd 17 dypicall Pperfimb 8y BRAGME 116. Once
video data stream 115 1 3 to a display format video

s teoredtiedl the idssplayTofddt hideB §EE 05, T84 isbs\ént{ b:]yg\g%:) cli%f];ijlﬁngéﬁt?lpliant.

converted, the display format video s

by . conpl.i bus 120 to a timng
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both a nunber of columm driver circuits 126 and row

deenieal signals 4¢ beth akdBbes s IRAR HridéiSdlcaXs s i e
format video stream 117 on the displ ay SllS.édaFS‘g’é@ﬁ%%mmtS

Un2&for f] [, .DVD, pl
descr | lge agigglgygpgléﬁiﬁpé%ﬂﬁ%%ﬁ% ggggﬁ%zﬁi’é’%ﬁg@%&@r&

| 34 i) d dri h
(008 Ot finanE 5 1l bonl ot BmtoV Diplasheskedsgeribed above

substantjally reducing battery lifetinme. In addition
6V SURHARal gMouRs pEpQwen(on itfemrderivd anleast S4iWYintddder to drive
boot up the operating system (i.e., WndowsTMin the

dhe eorgputatiQare pEtheiporshla compPateRiNei Bl sERERMRAIT i
[0004] Therefore, what is regui red igsan appa¥§€dﬂél%lgsaﬁery

difstiraen Treatdlitio b 9k feB@dtion’; ' over. consunption
required in DVD pl aybaclfnéggéw%g#g?ﬁegl}egﬁsﬁlty?Onnl%q‘)gggi&??g
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[0004) Therefore, what is required is an apparatus, system, and method that

- reduces the power consumption required in DVD playback mode (and thereby

increasing battery life) and reduces the amount of time it takes to enable the DVD

playback mode.




pl ayback node. 2 SUMVARY OF THE | NVENTI ON [ 0005] What
is disclosed is an apparatus, system and nethod that
reduces the power consunption required in DVD

pl ayback node (and thereby increasing battery life)
and reduces the anobunt of tine it takes to enable the
DVD pl ayback nmodeSUMMAMNEY OFTHEINVENTIONt, a | ow

power mnethod of displaying video froma video storage
device in a portable conputer systemis disclosed. The

method is carried out by providing a conputer core
uni.t connected to a_ display

c processi n
old00sp “SPhir aBHPRIGE o7 ottt Lo BRI RpetsP duses the
first type interface and an operably independent
VPG °B¥ 1oR remyied dn YY) playbask masld (siddberebipimerasmgdditery
in a video storage device connected to the display
pléfed pushredycesaiye aioumt SEHMBO G thyReo chabletht BOED plafbAKMhoRD
pl ayback node only, powering on the video pPayback
0o6jand Th bne & u j 3 Qn. _.aowering .
o e o 0GR R fALE h RNl Y g Bvideo
j t fr t he vi deo, storage device, sending.
CRYoF BB p por e kel SRt Bofticort b yhataginos 14 sheied out
econd fype interface, converting the video data from
PIRYAINZS QoBEr cots Veithia eqritray processime uni ednmtictyd] tavidigplay
the video data. [0007] In another enbodi ment, conputer
movtinrenfithe pattable cmipundyisestém by wifiai MR typd in@ried ke

conputer system for | ow power displaying video froma

\Gipehablysihdépaadent RIh ?Faybzﬁ:kqinﬁcdh%ﬁgéﬁgg g&% »ﬁ@élip&&aeétmgf% a

program product includes conpute e for provi
?ac%‘ggﬁﬁé%r (%eg{%rg %gﬁlﬁge%{ég?o &%néisrp?zlty ;Po%?c?f g’)? \IJVng o# .alt1 Isécond type
interface. In a video playback mode only, powering on the video playback unit and if
the computer core is powered on, powering off the coﬁlputer core. Reading the video
data at a native format from the video storage device, sending the video data to the

display portion by way of the second type interface, converting the video data from

the native format to a display format, and displaying the video data.

- [0007] ~ Inanother embodiment, computer program product suitable for execution

in a portable computer system for low power displaying video from a video storage
device is disclosed. The computer program product includes computer code for
providing a computer core with a central processing unit connected to a display
portion of the portable computer system by way of a first type interface and an

operably independent video playback unit arranged to read video data stored in a

~video storage device connected to the display portion by way of a second type

' intgrface, computer code for powering up the video playback unit in a video playback

mode only, computer code for powering down the computer core if the computer core
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portion of the portable conmputer system by way of a

first type interface and an operably independent

vi deo pl ayback unit arranged to read video data stored

in a video storage device connected to the display

portion by way of a second type interface, conputer

c d8Rowaed ppwenipnipr opde foe readBgohOViaddaRK atthhdtiveTodnat from the

vi deo pl ayback node only, conputer code for powering

dewdeotstiga ' re . 3.4s.. .
U AP RCRE sl fo SeRBiIML S1ac 3665 41 gsnlay portion

power ed up, conputer code

at, ' t fromthe video, storage devjce,

c oﬁg"ﬁ? g’trf h‘\cégﬁ‘f’e&{dg?l’es EF&QH& computsr adds faneonveringithe video data from

di,spl é Portion by way of the second type interface,

c hh‘-dli‘ﬁ ¢ ‘emaktorghisplanipamet, agmputer addd éor distlayifig tiaviddoalata,

native format to a display format, conputer code for

dthrcagiutes redableimaturd fowstorign e eompubesodeeadabl e

medi um for storing the conputer code. [0008] In yet

afoao8er @ dinbmet erh R ifid | pQrtabl e conputer .

havi ng agﬂgonput er cg@éﬁg @ﬁ%&%ﬁ%@@%@g‘h@@m er having a

o1 [ i nect to a display screen by way

PGSR B AR hoIFROICEHER rocRie B Eamssien gaia dieplay areen by

prov(iﬂrtdaiet?l% video froma DVD is disclosed. The portable

oD t YP¢ [nterfacpaemearb wap mathodaofPuiyiging whiro oM e ®VD is

only, the first type interface is disabled and a DVD

dlisclased.uEhe portablewpnaputarisliest oWy ufle ﬁpﬁmgﬁ?ﬁ&?ﬁﬂode only,
ata from

to a DVD reader unit arranged to read vi deo

dhWBt typa sineitRe id 8Ll ; Lh
descri bed errbodilrrent, t-hﬁD%%%@%agﬂta%ﬂPgaﬁydﬂﬁ%Dm

Qe shl screen by way, qof a, second

e DY 38 SR qlo rfoq sl From BN

E&%{Rﬁﬁe DVD b%’ tege DVD reader unit and sent by the
FeAder RPYeted ah dn therdeserikedpuibodiensntiche DIVID dwdvidetunit

thﬁn decodes the video

15 also connected to the display screen by way of a second type interface is powered

up. The video data is read from the DVD by the DVD reader unit and sent by the
DVD reader unit to the hardware DVD decoder unit which then decodes the video

data before passing it directly to a timing controller unit coupled to the display screen

- by way of the second type interface. The timing controller unit converts the video

"data at a native resolution to a display screen resolution that is then displayed on the
display screen.

[0009] In still another embodiment, a low power, instant on playback system
.suit_able for inclusion in a portable, battery powered playback unit for playing encoded
multimedia files is disclosed. The system includes a processor and an independently
operable hardware multimedia decoder separate from the processor for decoding of
the encoded multimedia files to form a decoded multimedia data stream wherein

during playback of the multimedia files, the processor is powered down and the -
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data before passing it directly to a timng controller
unit coupled to the display screen by way of the
second type interface. The timng controller unit
converts the video data at a native resolution to a
di splay screen resolution that is then displayed on

t idecodgd splltiyediardarystrohif GOKht Hifectlyid b i ;&ﬁ'{(tr ller
pDacC

. : 0 it
enbodi ment, a | ow power, instant on pla sygggm
s timdodgtrated afio | Wola R rtable, battery powered
ol ayback ﬁf"?@?ﬁ"%@%‘#&@%@?@ﬂdéd multimedia files is
di scl osed. The systemincl udes a processor and an
i ndependently operable hardware nultinedi a decoder
separate fromthe processor for decoding of the
encoded nultinedia files to forma decoded nul ti nedi a
data stream wherein during playback of the nultinedia
files, the processor is powered down and the 4 decoded
mul ti media data streamis sent directly to a timng
controller unit incorporated into a display portion
of the unit. 5 [00101 BRI EF DESCRI PTI ON OF THE
DRAWNGS FIG 1 illustrates a conventionally
configured portable conputer having a DVD drive that
reads an MPEG data stream froma DVD inserted therein
FIG 2 shows a portable conputer system (such as a
not ebook conputer) in accordance with an enbodi nent
of the invention. FIG 3 shows a flowchart detailing a
process for providing a | ow power, DVD playback in a
portabl e conputer system
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FIG 4 illustrates a systemenployed to inplenent the
i nvention. 6 DETAILED DESCRI PTI ON OF SELECTED

EMBODI MENTS [0011] Reference will now be nmade in
detail to a particular enbodi nent of the invention an
exanpl e of which is illustrated in the acconpanying
dfes¥ongs. BRMEF D 'rﬂ(ﬁ@ i i cribed in
cgnj hotion WthE%??%artipﬁgyﬂe%ﬁﬁﬁ Tt will

be understood that it is not intended to limt the
invention to the described enbodinent. To the
contra%i %ﬁ@js i ntended_to cover alternatives,

modi f i EXt LSttt conyamticualin cenfigurevydneblerohipied having a
within the spirit and scope of the invention as

dBMIhddve Byt rehds apPEGedhtcsteiaiBrorh alTPPHhsekiRd tgeih ast
few years, the Digital Versatile D sk (DVD) player has

beconeFIG Xwe A foRMIL ESmflicPYl AP G QI SL S Eputer) in

order to play back the video enc
q&gy§@£'§“ﬁﬁ 1 gu ortabl e conputers _
(typicé? y g%?@%&LE%HG§ﬁg$gWWWHWEbook conputers, and-

t he l?ﬁﬁ% rﬁl% u&gn the central processing unit (CPU)

uti | i Zihg>SNews ¢ HarehashdetalinpEgratessoiteprovining l6wipow&EDVD
requi site MPEG decoding. In this way, the conputer
dﬂ%@aﬁﬁaawaﬂﬁ@nﬂnﬁwmyﬂemp and the operating system
(WndowsTM in the case of npbst PCs) booted up in order

for tRGDYVINYseafesa spiay %ﬁﬁgf}g% gdﬁ?npi%ﬁ%g]tﬁ@ ﬁl%grﬁgon.

therein to be viewed by t
Unfortunately, however, the conventional DVD pl ayback

descri bed above requires substantial anmounts of power
(on the order of at least 34 W in order to drive the
conputer core of the portable conputer thereby greatly
reduci ng battery lifetine.
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itionally, the time required to boot up the
Qggrati ng szst em can be substantial. [0014] ;
Therefore, the invention provides a system nethod,
and apparatus that provides a | ow power, instant on
pl ayback feature for any portable conputer so

conf i gDETAILEDBESCRIPPIONDP I E TS, ,
separate fromthe conputer core opvrates

i di ng of .the MPEG dat a
STOUT | RAAL B0 S) R Hefs BAER Ko BB smboameabantre
’ ta 7 streamis sent directly
? ﬂg’§5€$’?1%ﬁ§’?"d@§ﬂ? B/gﬁ?@ﬁ ?ﬁjﬂwtrat%i@rtb@momganmmawings. While
d?splay portion of the conputer which both converts
t He iBeansign avill ibd descdiedint gomjunatiorivit hd itilarehbBdiment, it will
di spl ay appropriate format and provi des the necessary

{ berundpretostl thani tsdor sl o fiffe iR BAAN Slnd Mecribeq

I
converted video data. [0015] In one e _
PEUEBSd; ' jng video froma video storage
devi cdéﬁi%%ﬂj gftp%% f%?%@%%%@é@leﬁ% SVt nalives, eedificatipns and
i,s carrjed t. by providing a computer core
Wﬂe"@eﬁ‘?% %%%%Wﬁémdhﬁ: spidbandecopbfitbe mveitim Bylefined

[ f a
ion of the portable conputer systemby way o
f%’:'@?aPWéeqlﬁlﬂfég&‘-ace and an operably i ndependent
vi deo pl ayback unit arranged to read video data stored

02] i fiethoSésoragent VeI RAMGEHAIDIR DVD BRI Y% hecome

portion by way of a second type Inter

WRRGKfaRE rin p_the video playback
Elrﬁ%t an dfif (t)ﬁ;eﬁr%:églr?%gﬁ@}ﬁe&% rfé Of‘ierg%ﬂté_}’ EﬁPkt}B? Vidsodeteng
da Eih uter core.  Reading the video data at a :
n aéflgla\?e Ofel 8 m’ Ponyqnally F@@Wé@%ﬁ%@éle&empuErs @gdillydaptop
the video data to the display portion by way of the '
SYTBHETS Yorebock wniratses, and thedike) redy tfm thé d@Bral@iodessing unit

(CPU) utilizing a sofiware based MPEG decoder to provide the requisite MPEG

decoding. In this way, the computer core must be both poWered up and the operating
system (Windows™ in the case of most PCs) booted up in order for the DVD to be
played and the video encoded therein to be viewed by the user.

[0013] Unfortunately, however, the conventional DVD playback described above
requires suibstantial amounts of power (on the order of at least 34 W) in order to drive

the computer core of the portable computer thereby greatly reducing battery lifetime.

- Additionally, the time required to boot ﬁp the operating system can be substantial.

{0014 Therefore, the invention provides a system, method, and apparatus that

provides a low power, instant on playback feature for any portable computer so

configured. In particular, 2 hardware MPEG decoder separate from the computer' core

‘obviates the need for the CPU to provide software decoding of the MPEG data

stream. In this way, the computer core is powered down and the decoded MPEG data

7
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fromthe native format to a display format, and
di spl ayi ng the video data. The video data storage

device can many fornms including digital versatile
di sk, or nore comonly referred to as DVD. [0016] The

i nvention will now be described in terns of a

r efrean éy¥eni diveRtiP@d & aiMids conORML Mﬁné%ﬁ%g{%h Erlftﬁ irﬁ‘éfé\sisplziay portion of

"l aptop conputer, notebook computer

Altﬁéw% [ ' s, of . such portabl e caonputer
pl at f or mté}?ﬁgéﬂr lgogg 81?1{]‘16??%65%‘1?‘1‘? &2 3 pdyaiipe format to a
c???agll e of displaying video data derived froma

stoP 5&@(8&%&?‘)@@& Aid provisepip ngerssarn tintingand domtrobdifnals for
suited for the invention and shoul d therefore not be

c BisBlay @ thegonydrieiltvideg datd her the scope or intent of

the invention. [0017) Accordingly, FIG 2 shows a

PIOUAD! e I6 oAPEHBSdifXAL § %@?ﬁwéﬁﬂgtﬂn%@% @;lsepr;?ylo}&f 9{%1%5 from a video

conmputer) in accordance w

i ' : conput er system 200 i ncl udes a DVD
p“‘lﬁglégé ioMlee lﬁg’%fgﬂaﬁ];etm}ngg bl ‘ﬁfgscé%?g Gbe method\ipearried out
[ ef%rred to as a DVD pl ayback node. The conputer
oAl

S YD GeTe R 2 centead pyagessingomiteoiettddata display

oper_ab(lz%Bi ndependent of the DVD player unit 202 having
Forien ¢ pertabift aQBiterasystentbyywAldt.a fncdyge HkirRos tn@h?
coupled to a display portion 214 having a display

spembly iddépehdert@ided blabidk it ME&%@H%@%S&%&? %t\%lreg ina

the described enbodinent, since-t _

e ke Rl a RIS enrho by vhBofs shhosd type
?rggxif#%; ’ g:ys Lg@h%%gé%gﬁy,gomgﬂg rlg I!Ilégllgg; }il;jrﬂz)?lrc] uﬁi ?md if
{hee %Imrplu?e% core is powered up, powering down the computer core. Reading the
video data at a native format from the video storage device, sending the video data to
the display portion by way of the second type interface, converting the video data
from the native format to a display format, and displaying the video data. The video

data storage device can many forms including digital versatile disk, or more

commonly referred to as DVD.

[0016] The invention will now be described in terms of a representative portable

- cqmputing system such as a laptop computer, notebook computer, and the like.
~Although described in terms of such portable computer platform, the reader is advised
- that any system capable of displaying video data derived from a storage medium, such

-as aDVD and the like, is well suited for the invention and should therefore not be

construed as limiting either the scope or intent of the invention.

[Qﬂl 7] Accordingly, FIG. 2 shows a portable computer system 200 (such as a

. notebook computer) in accordance with an embodiment of the invention, The




data transm ssion rates on the order of 2 Gops for the
hi gher display resolution nodes. At these data
transm ssion rates, current |ow voltage differenti al
signal (LVDS) type interfaces well known to those
skilled in the art are used to connect the GPU 208 to

e SRS Y I s

S| ' Sna,skagnal i t hod used for )
YR It 0% LD S b ofR HRipates tere gp aleo includes
10018] In order to playback a DVD while the conputer
cHF RS Goge Hthak is ggerablyandependsut ef the DYD plapéravic2(2rhaving
a DVD pl ayback nmode which requires that the conputer
coCBU204, HEPRO2GS; e thenidry C00,,and @rbiphae 12 coupled td $8isplay portion
portable conmputer 200 is initially powered on in %he
A2 b ighaG 18P dfeent 8 q,gglg,tg r p ' .
power e]gligof fb’p t'"her gilaly Oé)\?/ri at’i nfgl t%rﬁtgfﬁeelé%ﬁaéeeggdo[ﬁ l}%e ilef?glbed
' eral i on. which the U 206 ,
%ﬂr"\aﬁ?‘é%q J“?‘{e t@% ‘S’?ﬁdﬁ@fﬂgf‘%{hf REgesiary t o grgiong g first
t.he .conput core can be placed in a low or even very
RiTR A ustihetablecto spppast g hisbass pessilie display resodution of
descri bed enbodi nent, the DVD pl ayback unit 202
ithredispley scaedD\AI 8dsiohens fog iexena 01 024 ka6 8r Q280 Y oggyweqlqﬁng
signals CIL to a DVD reader 222. The DVD reader 222,

idata &&Erﬁissi@ﬁ@MEMthWoE&ér‘b&'@%g@?%ﬂhé 'aﬁfégﬂg}e)grgg%@ti&?fhodes.

inserted therein to a hardwar ase
[ | S el at th t MPEG. decoder

it thesg Gitn otk SoiG R P T BLELS fov S Bhods Wit Slema Ly R e

cost. integrated circuit_or circuits such as the Cl SCO

E%ﬁtf*h?ﬁﬁtéeﬁ %ﬂ%ﬁd@mﬁﬁd indheit atemseditoppnmsat e GPU 208 to

Systens of Menlo Park, CA Since the MPEG decoder

thsidispipescrasni2if by veaytod dn LV Dfindenfiace 2( G 9t should be noted that low-

voltage differential signaling (LVDS) is a signaling method used for high-speed
transmission of binary data over copper.

[0018] In order to playback a DVD while the computer core 204 is operating, the

~computer 200 is placed in a DVD playback mode which requires that the computer

‘core 204 be powered off (or, conversely, when the portable computer 200 is initially
powered on in the DVD playback mode, the computer core 204 remains powered off

thereby obviating the need to boot up the native operating system on which the CPU

E 206 operates). It should be noted that in some situations, the computer core can be

placed in a low or even very low power mode instead of being powered off, In the

described embodiment, the DVD playback unit 202 includes a DVD drive engine 220
: that provides control signals CTL to a DVD reader 222. The DVD reader 222,in

3 turn, provides MPEG video data read from a DVD 224 inserted therein to a hardware

based_ MPEG decoder unit 226. It is contemplated that the MPEG decoder unit 226

9




opposed to conventional software based MPEG decoders
used in prior art configurations that nust be executed
by the CPU), the conputer core 204 can be bypassed
during the DVD pl ayback node and be placed in a power
down node (or sleep node) or powered off entirely. In

t bansal@aty dpPRopPMEY Blth sRAR2 18@%&%%1?@%@1‘(;1}% glﬁ circyits such as

portabl e conputer 200 can be substan

diit.i cOo ed t )

N e B S0 e O BeC e i &y ioq Sowims of
capahility. In addition, when the conputer

?@%@%@ é‘ﬁd Etﬂ% thed\dPEGialecoder unit 226 &l inpleneentaddd hafdfware (as

it is not necessary to boot up the conputer 204 when

tRposqsidpicabyantionafpufienre2fifed MPEG decoddryuR@WepAGk 4#P i N
t he DVD pl ayback node thereby providing an "instant

avnfi@aticksthattaya bk | i ck
caga%iﬂg portabl e c%ﬁ%ﬁ%ég:bﬁ ﬂg? ’etgglgdrné&\[%ed%teg%&g@be
t r ased EG, decoding. (0019]
et aleile SO TV b BRS Shedt e bTacoin § st dowh mode (or
resol utj on provided by the MPEG decoder unit 226 is
tsﬁegp Héﬁ‘#eg%" 1?‘61‘9‘?%?"%@%4@5’- I this wantthe everdtipeverconfumBidn of
224 (which is typically standard definition interlaced

(lsportabler qompugdr 280 cau BOsubstaGtil)y redude@ dafindRdYW B phyback
i nt erconnect such as an | TU- 656 conpliant interface

frouciclats Soi@arcd o @stvinfidially ORRTEANRRHab RRBBYLITYSh YT

MHz can be used. It shou not'ed tha

1N, T gD G B

DR Al B i
data bus 230 between the MPEG decoder unit 226 and a
PerAbig PRI iern 2000 indéalyerowened up( ARV TP@Rybakk mode thereby
providing an “instant on” feature unavailable in conventional DVD playback capable
portable computers that require the use of the CPU for software based MPEG
decoding,

[0019] Since, in the described embodiment, the image resolution provided by the
MPEG decoder unit 226 is the native format of the video data encoded on the DVD
224 (which is typically standard definition interlaced (SDi) format (i.e., 480i/5761)) a
| lower bandwidth interconnect such as an ITU-656 compliant interface (or its
equivalent) that operates at approximately 27 MHz can be used. It should be noted
that 27 MHz is approximately equal to a pixel clock rate suitable for a VGA (i.e., 640
X 480) resolution image provided by the DVD 224. Therefore, the ITU-656 standard
is well suited to provide the requisite connection by way of a data bus 230 between

the MPEG decoder unit 226 and a timing/format controller unit (TFCON) 232. It

should be noted that at these contemplated pixel rates, the use of low voltage

10




shoul d be noted that at these contenplated pixe

rates, the use of |low voltage 10 differential

signaling protocols (such as LVDS) is unnecessary in

the DVD play back node and therefore the use of the
separate, lower capacity, data bus 230 takes _
adifferentigbsigialingipsotbeudt (subleselbyDE {sﬁinh@dé@éalrzirﬁtﬁé@'@ Bﬁg back
the conputer core 204 and the DVD playback unit 202.

Thide Rt terdbtoRiOeUr 1 SBLAHEIR P g@g&%@&thﬁg 596 Eikes

capability and a dedicate

' [ opputer . architecture provides a
RSl B Y B ek oty epaspiingdhg samiiten coes 204 and the
ithout sacrjficing battery life. [0020] In the

gb&’@% Pligykack yai d03cthereforeebyrprogifinsizirdwark bdssl MREGddcode

-656 conpliant interface 234 arranged to receive the

véapebilifedns o dedivatade/iddomat=ARBOMe inveritid pAefdid @idigerd
pi ns. Upon receiving the decoded stream from | TU 656

| tldtdcag@protitits aDVD b@%qg%c%r WAt nt 0%}3%8153?)% %%thout

in or coupled to the conver

r ' h as standard defi niti_o-n i nterl aced _
(%%ﬁ&a%%pﬁga ﬂ&%., 480i /576i) to a display resolution

as 1024x768 and 1280x 1024. A tim ng/control
iﬂﬁﬂm gE8WEF dessribodemboediment; thei TREONRS2 erhedes an YTU —656

timng and control signals to a columm driver circuit
Zaopliant intevfack 23derrangedtioirbeeddAhé 0fded sl 8 MPEG decoder
I mages on the display 218. [OOZ{bf;IG. 3 sigws a Low
fuhi@eb Abving Otpdid. NbrGeti® ded¥relth B0n? 1119636
pl)]ic‘)n\i/er, D\}nglpgg/bz}?}%ﬁﬁ z:\ g ?rtEa(%Pe conﬁ%&ero sy’f;t?g% "%‘féace

— i h bl
it e S IR L

the input resolution (such as standard definition interlaced (SDi) format i.e.,

480i/5761) to a display resolution such as 1024x768 and 1280x1024. A
timing/control signal generator 238 then provides the necessary timing and control

signals to a column driver circuit 240 and row driver circuit 242 for display of the

images on the display 218.

[0021]  FIG. 3 shows a flowchart detailing a process 300 for providing a low
power, DVD playback in a portable computer system. The process 300 begins at 302
by powering up the portable computer system. At 304, a determination is made |
whether the portable computer system is in a DVD playback mode. Ifitis determined

 that the portable computer system is in the DVD playback mode, then at 306 a

determination is made if the computer core is powered on. If the computer core is
powered on, then at 308 the computer core is powered off (or, optionally, in a low or
| ~ very low power state) otherwise control is passed directly to 310 where a DVD player

| unit is activated. At 312, if a DVD is not detected in the DVD player unit, then a

11
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whet her the portable conputer systemis in a DVD

pl ayback node. If it is determned that the portable
conmputer systemis in the DVD playback node, then at
306 a determnation is nmade if the conputer core is
powered on. |If the conputer core is powered on, then
aDVBOB inserted arfidtand MPFE videoRiawsk 8shdGfdm (HRDVD at 316 by a
optionally, in a low or very |ow power state)

Rl o MPIEQ ok e iy BARDSHlodlick R @Eb’wﬁlod%rﬁg The

DVD player wunit 1s activ

det ect | ayer uni then a 11 DVD is
FERPED gt dalisteRinetiun imesie s sssed ditostt e

DVD at 316 by a hardware MPEG decoder unit which

dipipgdemuat sonrrlsr wnid énslutiet n atispls pofite of diecmataticdoiputer by

video data streamin native format i s then passed

dvayaafia widéoodAa b 21300/ BRKEEHe GO I tRAmUE 'atlodr&%slé‘i‘lﬁﬁ)n than
in a display portlon of the portable conputer by way

Qﬁat%eqwl%ﬁ@)y%é @isél%lf [ o o%.%Pb 8@1 r%{‘.ﬁre | ?Iég% Llém%an ITU-

streamis a utron

t e lL.ower ndw dth requi red can be net
ﬁ?ﬁgﬁﬁﬁmﬁﬁi"f%%f% Pg interface, for exanple.

&0022] The tim ﬁ%/forrrat controller unit then converts
P22 npuths Wi/ foeseiconiralier unit divnt doaverps the ipetinmgetréslution

MPEG decoder unit to a inmge resolution appropriate
firom thhtyerodided bayhesPES deabded ARit td\h iB2gb reddMidd 4P nate for

controller unit then provides all necessary tim
gedi $cpdenSit I Cl.rcui
el AT g?%éﬁ%kﬁfé e AR IRl g 806653]

d dth h
SR Bl poral it B SR naopBR XN pshdseow o
d

d _It IS determnedthat the conputer core is
ﬁg@e ski ed in the art at 324.

[0023] Returning to 304, if it is determined that the portable computer system is
not in the DVD playback mode and it is determined that the computer core is not
powered on at 326, then the compater core is powered on at 328 and the native
operating system is booted up at 330. At 332, image data at the display resolution is
sent by the computer core a timing signal generator unit coupled to the display screen

by way of a high speed, high data rate interface (such as LVDS). In some

embodiments, the image data is processed by way of a graphical processor unit prior

to transmission to the display screen, but in any case, the high speed video data bus

must be used in order to accommodate the highest possible display resolution of the

- portable computer system.

- [0024]  FIG. 4 illustrates a system 400 employed to implement the invention.

Computer system 400 is only an example of a graphics system in which the present

invention can be implemented. System 400 includes central processing unit (CPU)

12
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powered on at 326, then the conputer core is powered
on at 328 and the native operating systemis booted
up at 330. At 332, inmmge data at the display
resolution is sent by the conputer core a timng

[ generator unit coupled to the display screen

glgl?ﬁ?;;;ndom ackdisgherBReERAMY 400, £ad anfy%ﬁnbrgrt(ggl\yfzssg SHEH more

as LVDS). In sonme enbodi rrentsl, thé 1 mag o brior
SHps el : ' rQcessqr .uni

Ito g transni js@)g ?\gﬁﬂltcgﬁ?lﬁre&%?g@’ ?3’“&5’? Sg‘éﬁ,ge g‘ta‘flzqsr’img ﬁgd i4?10’ and
: . hi gh : video data bus nus e use

3 ST RE TR0 s oo Seunloteiasmer drospinpytioutput

resol ution of the ortabl e conputer system [0024]
grces 499 thas mayinciudg, bytsrenot Adfitedtp) dey s biehl IPRERALS, mice,
the invention. Conputer system 400 is only an exanple

dfeyhoayds piitiophancs] neH-sendifive BishiaSs, REASRIRLr ca{r@%’ﬁﬁﬁérg,%a@etic

can be inplenented. System 400 mclju es cen mory
j j random access ne
(RRpe Rttt t‘é’ﬁ%’%@%ﬁﬁ%ﬁaﬁl ﬂ%ﬁ’é‘l :y&:ﬁnﬁ gf other
i 430 raphi cs, controll er , P! | _
2’?%% g‘g’e @lel Ftccgegicﬁgﬁlcgr?& Qfsursg,piher gomiputers. disphiay contiofler
CPUs 410 are al so coupled to one or nore

470. ! _ . .
i4ﬁB gensiieptralosiavige data 400 a chmesprmding refbrefies sihsl, Al Srovides
not limted to, devices such as, track balls, mce,

ketodigits] display apio dP@SThE R1AMY i8RBS bhth ¥6n Bl E&%eg%éd, for

transducer card readers, magnetiC or pape

Ry ' handwritin
Fecaon par o B e Y aP R TP « P B Al grgode (ot
uters. Graphics controller

f her .co 5 CO _
Tl B Sfbodit ol AERS Htes darfs Bravedaddn R Forat and
ef erence .sSi gfnal ,.and provides , i both to digital
a

° SHPLECq Sital ancdudes the Visvat end Hengesighalsavelbkndya in the art,

enerated, for
owever, it should be understood that the present invention can be implemented with

analog image, data and/or reference signals in other formats. For example, analog
image data can include video signal data also with a corresponding time reference
signal.

[0025] | Although only a few embodiments of the present invention have been
described, it should be understood that the present invention may be embodied in
many other specific forms without departing from the spirit or the scope of the present
invention. The present examples are to be considered as illustrative and not
restrictive, and the invention is not to be limited to the details given herein, but may

be modified within the scope of the appended claims along with their full scope of

equivalents.

[0026] While this invention has been described in terms of a preferred

embodiment, there are alterations, permutations, and equivalents that fall within the
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exanpl e, based on pixel data received from CPU 410 or
froman external encode (not shown). In one

enbodi ment, the analog image data is provided in RGB
format and the reference signal includes the Vsrxc
and Hsvr C signals well known in the art. However, it

s Bropk of thes inveleiont doshotildadisd Beendi6@@@NMhele Y Bah P BltGARIRSvays
i npl enented with analog image, data and/or reference

SbORP1Emédtin@tHag] thh ?f&@é and %gpa:gtg:?g? gq%’spg&\%ﬁ{ lﬁggatioﬁ? i

data can include video sign

CA. ' i reference  signal. [0025] Although
oL PSRRI b T e bemteeeion s incPvinet lbswch aligations,
been described, it should be understood that the
pREEIons ¢afk edwHalpply ap fallenibhud itetriaspiniteanyd sodjeesf the present
specific forms w thout departing fromthe spirit or
tingendioope of the present invention. The present
exanples are to be considered as illustrative and not
restrictive, and the invention is not to be limted to
the details given herein, but may be nodified within
the scope of the appended clains along with their ful
scope of equivalents. [0026] Wiile this invention has
been described in ternms of a preferred enbodi nent,
there are alterations, permutations, and equival ents
that fall within the 13 r scope of this invention. It
shoul d al so be noted that there are many alternative
ways of inplenmenting both the process and apparatus

of the present invention. It is therefore intended

that the invention be interpreted as including al

such alterations,
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permut ati ons, and equivalents as fall within the true
spirit and scope of the present invention. 14 Wuat is
claimed is: 1. In a portable conputer system a |ow
power mnethod of displaying video froma video storage
devi ce, conprising: providing a conputer core with a
cent r aWhat scbemedy: unit connected to a display .
portion of the portable conputer system by way of a

first type innigifaBR@oapdtedBystORe BR/ 0@6\\;'}88 g%&ggg‘ﬁﬁgslpéar}%n&

vi deo pl ayback unit arranged to rea

| Rdéy ﬁ?ffn‘ﬁ?ﬂc\}\e;b;s‘?%r?gegd&?é@ %nﬁlisglgge.ct ed to the display

portion b SEco “interface; in a video
pl ayback nmode only, powering on_the video playback

unit; I?YPWB}?F’@ LEHAHE coreoyigh 3 Serirhprosessing, unfiowensotel tofaf
the conputer core; reading the video data at a native

fdismiait partiomof the poitaide camputageysdmvbiceay o&efit fyge il&rface and an
video data to the display portion by way of the second

topeeably lETchaa vided PESbEdN G A}&ng{adﬂgggéi?%iaeé pzﬁmstto Lina

native format to a display forna I'splayi ng
i e AT R EE) hfon By P ol
interface;
in a video playback mode only,
powering on the video playback unit;
if the computer core is powered on, powering off the computer core;
reading the video data at a native format from the video storage device;
sending the video data to the display portion by way of the second type

interface;

converting the video data from the native format to a display format; and

displaying the video data.

2. A method as recited in claim 1, wherein the video storage device is a
DVD.

3. A method as recited in claim 2, wherein the video playback unit

i_n_cludes a hardware implemented MPEG decoder and a DVD reader unit arranged to

- read MPEG data from the DVD coupled to the MPEG decoder.
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3. Anethod as recited in claim2, wherein the video

pl ayback unit includes a hardware inplenented MPEG
decoder and a DVD reader unit arranged to read MPEG
data fromthe DVD coupled to the MPEG decoder. 15 4. A
method as recited in claim3, wherein the display

porti of i ncAudebodas reciterrih clairn\Betwherein Rk disp Ry Hofebriciudes a
way of the second type interface to the MPEG decoder.
SforanainRerter it cBEHIEEDy | \ gl '
conpri ses: readis‘(ril% fﬁ’éwl\/%é%ﬁ%g%%ng tﬁgie%ﬁetéggﬁw
UichderPassi ng the MPEG data to the MPEG decoder;

decodi ng the MPEG data to form video data having a
native format; } passing the native format video data
to the format converter by way of the second type
interface; and formatting the native format video data

to form di shiwjiwd as récitedu claith deohdainahs Halig!cBmipSises:
di splay on a display incorporated into the di'splay

portion; aﬁaadiﬁéﬁl@'l\@’ﬁ@%a@a‘?ﬁrt}{éﬁ%%igl o .the

di splay/ 6. A nethod as recrted in c ; wherein

the first ' i n type interface

and wher ei& §E£‘§é§@f@@%§°ﬁm¥?¥§§@°¥ Tan | TU- 656
conpliant type interface. 7. A conputer program

product e n‘rSIS%:Fdé‘Eﬁ ths MPEQ datate formevidetdata haniug amatior format;
and conprising code that, when executed, causes a

conput er t pagsmgithe mative format video data to the format converter by way of

the second type interface; and

- formatting the native format video data to form displayable format

video data suitable for display on a display incorporated into the display portion; and

displaying the video data on the display/

6. A method as recited in claim 1, wherein the first type interface is an

LVDS type interface and wherein the second type interface is an ITU-656 compliant

type interface.

7. A computer program product embodied on a computer readable

- medivm for and comprising code that, when executed, causes a computer to perform

the following:

computer code for providing a computer core with a central processing unit

- connected to a display portion of the portable computer system by way of a first type

~‘interface and an operably independent video playback unit arranged to read video data

16




the follow ng: conputer code for providing a conmputer

core with a central processing unit connected to a

di splay portion of the portable conputer system by way
of afirst type interface and an operably independent
vi deo pl ayback unit arranged to read video data 16

sf@‘tQTeédll arvicbow'taiegr detviveagensdfdité eheCasHIBEHSEloh By WAS of a second
di splay portion by way of a second type interface;

coppitt@ficeode for powering on the video playback unit
in a video playback node only, conputer code for

power i t conmput.er cqgre.if the conputer core is
power e c}ﬁ'{térccg n§5 T@PWQVSBH% of 815 videoptapacks ani inye vidge playback
at nrgtive format fromthe video storage device;
e

¥> code for sending the video data to the
di splay portion by way of the second type interface;

conput@mpuitatecfiofor poweshig bffthd denpltdeerdidtiR dohfMdrREre is
native format to a display format; and conputéer code

fwetédsg; ayi ng the video data.. 8. Conputer program
product as recited in claim7, wherein the video

stora [ is_a DVD. . 9.. Conputer program product
25 °r oBpliftet £50 By RradeporidRe kgt 4 ndiig Jormat Bom the video

storage device;

computer code for sending the video data to the display portion by way of the

second type interface;
computer code for converting the video data from the native format to a
display format; and

computer code for displaying the video data..

8. Computer program product as recited in claim 7, wherein the video

storage device is a DVD.

9. Computer program product as recited in claim 8, wherein the video

playback unit includes a hardware implemented MPEG decoder and a DVD reader

unit arranged to read MPEG data from the DVD coupled to the MPEG decoder.

10. Computer program product as recited in claim 9, wherein the display

portion includes a format converter unit coupled by way of the second type interface

to the MPEG decoder.
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pl ayback unit includes a hardware inplenmented MPEG
decoder and a DVD reader wunit arranged to read MPEG

data fromthe DVD coupled to the MPEG decoder. 10.

Comput er program product as recited in claim?9,

wherein the display portion includes a format

conver tbr ufRPmPYSHPlogtinbyrodegt as ecithd irseaion 0, twhegsin the reading
interface to the MPEG decoder. 17 11. Conputer

peogpréses:pr oduct as recited in claim10, wherein the

readi ng conprises: conputer code for reading the MPEG

data by the it r, GO )
passi ng thec%@éérg;g? gfbtro%d%ng %gﬁ%%ﬂﬁe bgfbprt?f‘ unit;
code for decodi ng tEe MPEG,data to form vi deo data

having a nHRRACTCGATHOr passtgsihe MPEG data totheddREGrigeades
native format video data to the format converter by

way of the ensewiet cogpfor dedodirfgethe MREG! datan® Birr viga@ta having
for formatting the native format video data to form

i spivayerimag, f or mat vi deo data suitable for display on

a display incorporated into the display portion; and

t ' ' Vi t th
e i o U Ay e
cl.aj erein the firs: e interface is an
tcfl)%‘ée eﬁP%W&@Eﬂﬁﬁacqmém lﬁtaf%p ;88¢ond type interface

is an I TU 656 conpliant type interface.
computer code for formatting the native format video data to form

displayable format video data suitable for display on a display incorporated into the

display portion; and

computer code for displaying the video data on the display.

12. Computer program product as recited in claim 7, wherein the first type
interface is an LVDS type interface and wherein the second type interface is an ITU-

656 compliant type interface.

13. In aportable computer having a computer core that includes a central
_processing unit connected to a display screen by way of a first type interface, a low
| power method of providing video from a DVD, comprising;
| powering on the portable computer;
in 2 DVD playback mode only,

disabli_ng the first type interface;

18
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13. In a portable conputer having a conputer core that

i ncludes a central processing unit connected to a

di splay screen by way of a first type interface, a | ow
power method of providing video froma DVD,

conprising: powering _on the portable co uter;

DVD pl ayba@RWAHREOHAPYD dayer amitihey e D('\%gecoder
interface; 18 powering on a DVD drlver unlt havi ng a

har dwapeneiéD to 8ealigplay scmen by tweg df @ sedwaddysphgyfascasenDVD
by way of a second type interface and a DVD reader

uni t gedden@ftiarte {gé@@cteyd #86 gath Frohd KIVD M¥EHddBSehed
therein reading the video data fromthe DVD by the DVD

d [T ! d d
mit 1o neciRae B0 bR bt BR b vtle BRI %’d il
vi deo data by _ the hardware DVD decoder; passing
decoded vi d@lingibs visiep dapiby thoDY D) reardergmitde thecmr%\ffare DVD

unit coupled to the display screen by way of the
dewmdaduni;pe i nterface; converting the video data at a
native resolution to a display screen resolution; and

di spl ayi ng d&mufgqnaefdt:@datuw% %&ﬁmerwme@d&pl ay
screen. 14. A method as recited in claim1 wherein the

first type_ jnfer terfac
wherein t hg se %()t{rl]eg& Q%ézd ﬁgﬁ?" #?\(D?é'&%@etg aq%n% 5%1%{(3%3 unit
coupled to the display screen by way of the second type interface;

converting the video data at a native resolution to a display screen

resolution; and

displaying the converted video data on the display screen.

14. A method as recited in claim 1 wherein the first type interface is an
LVDS type interface and wherein the second type interface is a ITU-656 type

interface.

15. A method as recited in claim 1, further comprising:
in a standard operation mode;
disabling the second.type interface;
powering on the computer core only;
booting up an operating system; and

- sending video data to the display screen by way of the first interface.

19




ey
[

[P
Sbamet”

interface. 15. A nmethod as recited in claim1l, further
conprising: 1in a standard operation node; disabling

the second type interface; powering on the conputer
core only, booting up an operating system and

sendi ng video data to the display screen way .of. the
first 19nt eprlaw@owen gnsiant opplay pm s H%lﬁ%(f«ﬂr Tghusion i

pl ayback system suitable for inclusion in a portable,
partbix, pagparywpowerep playbankkumifrfot plhying phepdedmudiimetia fles,
multinmedia files, conprising: aprocessor; and an

| lently operabl e hardware nul tinedi a decoder
separate fromthe processor for decoding of the

encoded nulthe?ia files to forma decoded nultinedi a
dat a &PFEEWPWAET ei n during pl ayback of the nultinedia
files, the processor is powered_  off and the deco&ed

mul t i AeEdaperdentlyanesbis hasdwagmultimgdia decodgr sepprafy from the
controller unit f incorporated into a display portion
plocédser fonidecoding of Ahesgredden multimediat filds forfouh aidevadsd multimedia
wherein the timng controller unit both converts the

845 9986 Wukiid®eing plbacies fiRamulthasaiafiRsthy froceysobis powvered

a display appropriate format and provides the

{)]ﬁégi af eelp{)(iegin\lr;lgt' e%gigcaa?[ag srtr%Lmﬁé %?hﬁecft@rto gitilc‘rﬁhg%ntfgller unit

incorporated into a display portion of the unit.

17. A system as recited in claim 16, wherein the timing controller unit
both converts the decoded multimedia data stream from a native format to a display
appropriate format and provides the necessary timing and control signals for display

of the converted video data.

18. A system as recited in claim 16, wherein the playback unit is laptop

computer or a notebook computer.

©°19. A method as recited in claim 1, wherein the portable computer system

- -is a laptop computer system or a notebock computer system.

" 20. Computer program product as recited in cl_?f',l‘Wherein the computer

is a laptop computer or a notebook computer.
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18. A systemas recited in claim 16, wherein the

pl ayback unit is laptop conputer or a notebook
conmputer. 19. A nethod as recited in claiml1l, Werein
the portable conputer system is a | aptop conputer
system or a not ebook conputer system 20. Conputer

program product ﬁgei-[tﬁﬂ g ISCHOSURKeEr ei n t he
conmputer is aﬁ@-&prcom%‘ﬁ'ﬂfﬁ_nﬁ_eﬁook conput er.
20 ABSTRACT OF THE DI BePVD PLAYBACK
LOW NPOWER PP AR A8 868 R h %ﬁgﬂo !l n ag% pl ayback mode
only, the first type interface is disabled apd
dr Ve vVEplhybask inode enlipathel fiest &ypPVmedece a8 é’lsattlﬁfﬂ ﬂ@ﬁ? gﬁ 0
a DVD reader unit arranged to read video data fromf}ad
o DVD. b nSer t,);f‘e[;@gbf lcsodi? \WBhREte@ o a DVD rendelasnit artsoge
@V%NB{EZ‘PW@%%‘?‘Q&% ddeeg?)der unit is also connected to
t he display sc n b of . SCPOE InRedésetibed ace
tﬁfeﬁévﬁéﬁ\é@%mbﬁéﬂ#@@eméSﬁ@?‘r ead from the DVD by
the DVD reader unit and sent by the DVD reader |
embédimihie thed) VDiaeendex/mitiis edrgsonpgstad tO?&fﬁ ‘EFP?%%%Q%e"é’o%é}s"f
the video data before passing it directly

. ( to.a tinjng
a sec%g&‘tb@@'ﬁ&tarfadéris weredion. thetvidephiatads sat fipns ted2KDRyY &}gy
0] e

second type interface. The timng controller

Vil fisha S50 b b o h¥BFeslRs nflo e Baidsase DYDNundommndlo

SCree resolution that is then displayed on

whicgl tgl?endcii -Sgclle%%xes&rigoe&ta féfgx%rp%ss"%ng it directly to a timing controller unit

coupled to the display screen by way of the second type interface. The timing

controller unit converts the video data at a native resolution to a display screen

resolution that is then displayed on the display screen.

Figure 2
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