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I nventors: Osanmu Kobayashi Anders Frisk BACKGROUND 1.
FIELD OF THE | NVENTI ON [0001] The invention relates to
portabl e conputer systens. Mre specifically, a |ow

ower DVD pl ay [ a%f r portable
(F:)orrputers !Os dﬁ@%’oéém MKIH\& he | ast
few years, DiAiRQRTABIE CGMPETINYSYSTEMr has
become a common feature of portable conputers. FIG |
illustrates a conventionalgy,eppfigured portable
conputer 100 having a DVD playback unit 101 that

i ncludes DVD drive 102 that r S . MPEG da_ta stream
104 froma DVD 105. The ‘agﬁga%aﬁaﬂleam 104 is then
sent by way of an ATAPI i Adsts Kegk 106 to a conput er

conputational core 108 that includes a central

KGROMNDNI t (CPU) 110, a core logic chip-set 112
%‘"mrr% pI‘O\(/i de, in part, a nunber of sw tching

functions, a systemnenory 114, and a graphics engi ne

116 (Fsometi mes referred to as a graphical processing
uni t <D 2 TI9Nder to di splay the video data

; : . ;
streamon a display screen 118 (which in the case o
[B041] abl Ehe rvputiar wldtes tb ppitatsk bNm@ﬁteﬁg@téﬁ%\! | M8reds Béigpfﬁfg, a
of backlight inverters 119) provided by the MPEG dat

( |.npl d
PR Gecoder I o Suae £ R aRRp IR SRS

OVERviEW deo data stream

[0002] In the last few years, Digital Versatile Disk (DVD) player has become a

I

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 MPEG 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
portable computers is typically an LCD having a number of backlight inverters 1 i9)
provided by the MPEG data stream 104, the CPU 110 uses a software implemented
MPEG decoder 113 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., 4801/5761) to that consistent with the display resolution

(1024 x 786, 1280 x 1024, etc.). This conversion of the native video data stream 115



115 at a native format which nust then be converted
fromthe standard definition interlaced (SDi) fornat
(i.e., 480i/576i) to that consistent with the display
resolution (1024 x 786, 1280 x 1024, etc.). This

[ of the native_video data stream 115 1 to a
g?@éﬁé%ﬁﬁ%t“%o&gﬁmgtﬁgé?ﬁymlf?lly Berfgrpled dythe GREX di6imethee
by the GPU 116. Once converted, the display format
grRiescds e displpy format yisteo shyamdy 7 i seanby WS LMDV ompliant
data bus 120 to a timng controller 122 (TCON)

date busl €20 tona tmirgorneetied 2qTEE MbRded
controller circuit 124. Tr%g T I122 %r gV(?fggeJlgn?cﬁeéltoacolumn

8E¢& p3e! d ' | s.to both a nunb
L R A R S B s

I pr r.,.di spl.a f the display formt video
S Fitol lepds “D R p AR b Eelazms crivpriwits LPA onc tavediey circuis
r ver, the conventional DVD pl ayback descri bed above

Pewes disles of thel displayuformatofid@ostram( 1117 dnfte aispRY 198,

at least 34 W in order to drive the conputation core

9003he Afrforimatelydimever, thd@hoBMioRHPSY %)?dtahié described above

reduci ng battery Ilifetinme. In addition
feeaivstsuBsial ] necessi t.0 ot u _
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uires substantial anmount of tine. [0004]
tﬁ?‘l g%?%%@&l st Rogigblecampptsr gerehyubstentmlysgditcanyg battery
1 d met hod that reduces the power consunption

eder Bpdditiano the eedbetik intdterydifel thivasoehuity th BE6EQRSHEY
battery life) and reduces the anount of tine it takes

operagingisystern fiee. DVdosay hiegks caRast.a BOSHMRRYa bstifal amount
| NVENTI ON
of time.

[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.



[ 00051 What is disclosed is an apparatus, system and
nmet hod that reduces the power consunption required in
DVD pl ayback node (and thereby increasing battery
life) and reduces the anount of tinme it takes to

enabl e the DVD p mma—iﬁgﬁﬁﬁﬁ 0061 ne

enbodi nent, a | O%Sﬂ%‘im ['[G NY Mng vi deo

froma video storage device in a portable conmputer
systemis disclosed. The nethod is carried out by

ﬁrovidin a conputer core with a central processing

A03] co tiedistlosed islius ppmyatup eydtéa ar@ méthed RRAF tARL& the

conputer system by way of a first type interface and
@ i i o, arr anged
o A D MR U G
i sSplay.portion a second
HOPERE e Pt B 8k & el MR slspicicnoae.

type inter
on the video yback unit and if the

rin | a
@@%@ ut el % Enbadigedies @u’v Bewergneibed afdisplaying eideo i @ video
core. Reading the video data at a native format from
staragedayés is aodglle dempuier swemaisdisdidsedV THE thelldds ESried out
the display portion by way of the second type

biyprevill ge, cob@ve lhid \With Eeeﬁ&a‘iai E%cgléisr% Jlﬁtoc!&}l%‘ﬁ%d“ﬁ?f aid%igplay

format to a display fornmat, ayl ng

R Rl oAb A BD P SR mekeeonpancr

product s

systemfor | ow powe i spl aying video froma video
08%("8%’@@8‘53?8% 3&8@ Piﬂyg%qkd%%mana@d toonplivideo gdatagtozed in a
product includes conputer code for providing a

vissapstarege deyice canndeted to ¢t displaypardies Sy Gy i secRanfsd €d
to a display portion of the portable conputer system

T ndependent vEdse B oy hanlP e Ang b (viaBRBaIReK ypifape i
RN oA E R RS e v
déptP tgl);e/ %fg%ﬁf%gﬂﬁﬁa%nggwfvggg s{gqorrggﬂgtge\érmpgei, Qe%dllilpg t%ler:] sid\éj:) (cjlgt(;. 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] ~ In another 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

interface, 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



[ down t he
nmode only, conputer code for powering
corrputerycore if the conputer core 3 is powered up,
computer code for reading the video data at a native
format fromthe video storage device, conputer code

' [ data.to, the display portion by
R R olndfiel bioe Fordinere e g éniisormoyton tr
[ t vi deo datafrom_the_r)ativ_eforrm't _oa_
G Py et comumpaiconic s donding tvaiondent thgisHlag Bortion
data, and conputer readable nediumfor storing the
o anent ooy HRODEHTS coaiputs dbefor SHAMAIREL videp dota from
i npl enented in a portable conmpute _ _ |
i hig| e ng unit connect
To “12“‘&%“‘3%?‘3‘;@??9%’2%%‘J&ﬁ%é%gﬁe%%fffg{ f‘lﬁéﬁﬁgzs Eivegg%‘b&t
hod,.of pravi.di ng video from
ﬁ}dség)}m&gﬁ gééﬁéafﬁgfe&gﬂl%lfgr @%’Eﬁﬁl’g COmBUter £ade. power ed up.
DVD pl ayback node only, the first type |nterfacg
ﬂﬂg Ogi sabt &3 2aathenembmsiiment inplemerited aaporgible doipglit@@ving a
DVD decoder connected to a DVD reader unit arranged
Qognpuéaord thatainclates £ centfaPproMssing R g bhfdiddNg ﬁg{i}%ldfs creen by
powered on. In the described e Odlgﬁntaighﬁay L een
WBCEEfi hé intd I e. )
Dy ey of VB Lecrct: & nER mhdthod St irofgRenBect g srauD is
| 504 A, & Jﬁ rleg\d fromthe DVD by the DVD reader
e, I ol corpRi«BSp ire ag¥red i 16 6 YR plasbesismode only,
VD decoder unit which then deches_ﬁhe yldeo dat a
tgeejf'@?@’pﬁ Huenfans is disapled and y DVD drbltfe'prmnltgua?migthaﬂm;dexg%rﬁ g)vm
led to the display screen y way of the
C%@f E@iméﬁfedttea DWMi2 rdaider gt aemigedtd 1RAd Wakd dﬁg rﬁ\b‘ﬁf_ LHvD
the video data at a native resolution to ﬁ i spl ay
isertabtherebs il poiwetddl 4 ah m@a%?ﬁ%ﬁéﬁ%@é;&eﬁlg %m?qdeaumt

di splay screen. [0009] In back st em
id A% QRANBted 10 VRE aﬂbla?r%m%lel? ¥y ev%y of 4 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
suitable 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



suitable for inclusion in a portable, battery powered
pl ayback unit for playing encoded nmultinedia files is
di scl osed. The system i ncl udes a processor and an

i ndependently operable hardware nulti medi a decoder

aragte f.romthe processor for decoding of the
?ﬁ@’o‘%@&“ F‘Fgﬁégfaaqueﬁmé!é sqng diregtlyi ta adbaiog edntralleriunizdi a
data stream wherein during playback of the nultinedia
fRqogRpTated ntp a dispiayqroriion pithensitt down and the 4 decoded
mul timedia 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 conmputer having a DVD drive that
reads an MPEG data streamfroma 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 FIG 4 illustrates a system
enpl oyed to inplenent the invention. 6 DETAILED
DESCRI PTI ON OF SELECTED EMBCDI MENTS [0011] Reference
wi Il now be made in detail to a particul ar enbodi nent
of the invention an exanple of which is illustrated
in the acconpanying drawi ngs. VWile the invention
will be described in conjunction with the particul ar
enbodi nent, it wll



be understood that it is not intended to limt the
invention to the described enbodinent. To the
contrary, it is intended to cover alternatives,
nodi fications, and equivalents as nay be included

\é\Mﬂun th ]SE%i rit and scope of the invention as

ed B§§ HAESGBIRTEANOE THE DRAWINGS t he | ast
few years, the Digital Versatile Disk (DVD) player has
becone a common feature of portable conputers. In
order to play back the video data encoded on a DVD,

PG ' ) '
(Typi cai 1y | apepe comenEon bRl ol BORMIE Fimayter bayine

b central, processing unit (CPU)
utt il P?F%hag%s‘i‘é? #‘ngﬁ’ﬁ‘gg%té §riAsEECHER YD insertgst thoreite t he
requi ﬁée %\@EG decoding. In this way, the conputer
core 12 W5 SRPTisblgcoBwuLeD system ($uehap e matabogk coppiteNin
(WndowsTM in the case of nost PCs) booted up in '
arcgedanepwith ae emMDdincenb of theligyadoand t he vi deo encoded
therein to be viewed by the user. [0013] '

Unf or FI(A &t dbloWs alTRWR: izonal_.DVD pl ayback
descri bed ab?ﬁé‘ r e‘ggfi’t?l g%msi&gdgé} é%{;lg z!;fl?r PARY ngsaHB’f"ypé’BWérDVD

least 34 W in order to drive the
Iglgjr}r%agiteg}Qégﬁ{éblgg;orﬁﬁuemp%ﬁeﬁbl e conputer thereby greatly
reducl;lf 4bgttery lifetime. Additionally, the tine
r equi USRS aRystemeenaleyadto igpteyene thedavenkion.
substantial. [0014] Therefore, the invention provides
a system nethod, and apparatus that provides a | ow
power, instant on playback feature for any portable
conputer so configured. In particular, a hardware
MPEG decoder separate fromthe conputer core obviates
the need for the CPU to provide software decodi ng of
the MPEG data stream In this way, the conputer core
is powered down and the decoded MPEG data 7



[ [ i m troller unit
streamis sent directly to a timng con
incorporated into a display portion of the conputer
whi ch both converts the decoded vi deo data fromad
native format to a display appropriate format an

provi t|n1no and control signals for
0 . ]
di spl m

(D

- - deo
odi nent, a Iow povver nmet hod of d| spl ayi ng Vi
E Ia vReletence will age beenddedn detaid toe phrdiohar &ﬁHM}rﬁﬁt of the
systemis disclosed. The nethod is carried out

prvoutioh agexanglepiivhichGONRisih D irfthE %&&@?ﬁﬁg%ﬁfﬂgg? While

unit connected to a display portion o e“por

SRR first. e i.nterface and
an ggggl?g%xgtb?n epe\r%g ?JHJ/ 8811 NIMEBWIGWP’E erppodimga it will
q data.stored in a_ video storage device

E%Hféfgeﬁ %%d ?‘89? Henqfiintendad to gt tha myentieny toothe deseibedid
interface. In a video playback node only,
ﬁ%ﬁ@lﬂ@gt uke thesontrarpdt intehdaktowovér Athatibes, hﬂﬁﬁicatlons and

conputer core is powered up, powering down the

epnyalins acanebe Rehdied withbethe 4pHR And &oPe BF gﬁnﬁ@eﬁnﬁgn as defined

format fromthe video storage device, sen

di splay portion by way of the

by theap &d kRimd. he dat o from
converting the video data

second type interface, fgrnat e v bg

|{0Ee \r)laf‘j g%ﬁ—lgfe{i%g e“tfpf‘téa?@ah%glsg%ﬁﬁﬁﬁmémérm@eM) plyerdias become

forms including digital versatile disk, or nore

oSHB {ratuse of partablocanspuliv®. In Graexl6 bl ack MeBAliPdata
will now be described in terns of a representative

e

compuksThoboSHcdhn Oﬁﬂérh adGné g%lg’:ﬂpg’a eptrgfiprocessing unit

reader is advise any s
(éPﬁTE Ly ilﬂ% BQ%’V g) tfﬁ@%‘ﬁ cot{ieﬁg%&,@%ﬁc&&lﬁ? gﬁiu?sftg II\;IJIPnﬂ]éG
dlecr})\éhenngt IIS I:t]hlg r\;gly,s trllg lé&%pﬂtgf (r:cifa ?nru?st l?c? lt)otl? ;owered 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 substantial amounts of power (on the order of at Ieast 34 W) in order to drive
the computer core of the portable computer thereby greatly reducing battery lifetime.
Additionally, the time required to boot up 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, a 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



construed as limting either the scope or intent of

the invention. 100171 Accordingly, FIG 2 shows a

portabl e conputer system 200 (such as a notebook

conmputer) in accordance with an enbodi nent of the

i ian. ..Th canput er system 200 includes a DVD

Bﬁ%@‘g? S%HF ‘?‘“’fg% %t ﬁﬁgﬁﬁl c pleenitncenppratef intogdisplagportion of

i.s referred to as a DVD pl ayback node. The conputer

Begomputayvhighseoth senvetie she decodetbritier data fem2Aatvddbrmhs to o

glperably i ndependent of the DVD player unit 202 having
spiayapPiGpriate Gitiha? @8d provIRE HehedeskGy (BRI b5 i

212 coupled to a di spFay porti one %h hag%gggﬁ%ﬁgﬁnﬁvfor

8i3pReBf tht@oRYer@Wi irst type interface 216. In
thg gescri bede entl)%gi%égﬁt, since the GPU 208 provides

ecessar or.mat cqnversion, the first type
fdr?? gpf ace Ogiémﬁgéxpme% 3PV PowsT mgihied of dishlayhigghdst from a video
ossi bl e display resolution of the display screen 218
S38ndedce maypastablesiomputed 2vstom 76discloseli? 8he kBt carried out
requiring data transm ssion rates on the order of 2
tsbyprevidang 4 drenphitgtvere wHth Alodtrdl §e6tekiih Pt {4
these data transm ssion rates, cSrre‘c%tﬂm oW \%/%tle‘ilgég%dmplay

Rnon 0. Proane ifpyeteviehl b Bor 4 BT hediericaaman

known to
08.to_.the,display screen 218 by way of an

66{3/%’%921?%&53?%@ & “{ffé’.laﬂlbﬁaswahméd Hotead V%/dqaﬂataGWred ina

voltage differential signaling (LVDS) 1is a signaling

"ﬁ‘gﬁﬂrf-&ia%%‘éf‘dlqedaonmr@d tohedisplay posivh dsivaty oifa SERRT Ype

_%g}fa ovﬂir copper. [00181 In order to playback a D

1jRitace. tihe videopldybacicmbde 304, '&N&ﬁgr {thOY; - :

conmputer 200 is placed in ngVD p é?btgggrdﬁ%ggaymkclﬁmandlf

theaspithgu®s: chiAlk phie . 04 be powered off

(or, I{:on\;;erse Y, I\./(\ehag%p ‘génﬁlg‘r:#g& @38%‘%8%&%%?01’20 epding the

t 1t Al [ n i.n t.he DVD pl ayback node, the

viddh e ¥ “aﬁ‘%v%ﬁgtré% it*if’s"la%g?@ae de¥ice, sending the video data to

conputer core

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

[0017] Accordingly, FIG. 2 shows a portable computer system 200 (suchas a

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



t hereby obviating the need to boot up the native
operating systemon which the CPU 206 operates). It
shoul d be noted that in sonme situations, the conputer
core can be placed in a |low or even very | ow power

node i nst ead aof. heing powered off. In the described
R aaen soincarsh B bR R esant 268 hat rcpavesses p oWpduring

drive engi ne 220 that provides control signals CTL
Whatas refsyrsdrte a8 8 D YR playbhek Dode. r BlaremBaa, system 208nalso includes
provi des MPEG video data read froma DVD 224 inserted

& dvampmiter doee 204 wheis@perablas@HMEC IR ISED Piel 1225 i
is contenpl ated that thlgql\/P G decoder unit 5’6"‘%l c:(glznMvmg

4 @kg 208 ' S W Gost - -
i nt egr a%/%gpg%??ﬁ %?Jrg??%,ua?;?g @% csﬁt %12 coflﬁléd@ adisplayqortion
G 12 V].DEO DE R.manufactured by G sco Systens of
e ?QE%%?CT%@P § BRI\ PA AL BRI e ihgP 216,281 the described

i npl emented in hardware (as opposed to conventiona
esytodinagns. sinpsdhe GBERR (Raprovides thesedeskary ffiorinit caitersion, the first
configurations that nust be executed by the CPU), the

tymeniptetface 2105 muihe abintolappdty BRISERsBYsLBR di i
pl ayback node and be pl ac%d in aggo%et{s ldomﬁgiﬁr%l@g%lgtrwm)f

) 5 e, 2 GRIEEE L L £81 704 B, 305 1P bl

over al power consunption O

. be substantially reduced during the DVD
AR IS On s of el sienaca Gpecian he NSO Py resolution modes
configured portable conputers with DVD pl ayback
Atthesg aﬁﬁath;ansmﬁswa dites, shtrentHew voltegadifiprential stomab(IA0BS) type
(and the CPU 206) is initially powered off, it is not
imtenfasss well kinowhdothose pkilledinCie R aes usd 4o YRRt e GPY 208 to
portable conputer 200 is initially powered up in the

tH\I 2 BRAK 18K Sy dy VB AW DS Li¥ietleq B%s}b(}ug@ &%g%%teg that tow-

feature unavailabl e in conventional D
v{flﬁa%@ %rF%?ffl tg%?!fl@%ef@, gé%ﬁ{@hé%ngr 1%%1%0{1 %sédhfeor %Sg%-s%];ed
transmission of binary data over copper.
[0018] In order to playback a DVD while the computer core 204 is operafing, 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
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
turn, provides MPEG video data read from a DVD 224 inserted therein to a hardware

based MPEG decoder unit 226. Tt is contemplated that the MPEG decoder unit 226



decodi ng. [00191 Since, in the described enbodi nent,
the i mage 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/576i)
a0 ISR PRIRNAH tﬁnpﬁ;pgl} Tohleaceostintagrated eircuitfigcfSsits such as
corcrgl iant interface (or its equivalent) that operates
e EBEPADPNMBER 2 WRE:REGDDER ethnufichsfDby dishe Systems of
noted that 27 MHz is approximately equal to a pixée
MealKParat@A S Sirics theMPE) it-226i

) G @ec}f{g:étlﬁlg 2%\6/[1)5 g%%em%té% ﬁ}; hardware (as

resol ution i mage provided b erefore,

i ' It t ovide th
SipeeldW Gk Bl SRS SRl S fE e
oder unit 226 and a tim ng/format

t he MPEG dec

obfiebiipus Gimps hopressigd taoe GRU), Beampusecomsi26d cainhe
at these contenpl ated pi xel rates, the use of |ow
Dyprisag dutine tiel ED@lybatk modnaid irgplpcedtin @Qosvef 6 H nile (or
LVDS) is unnecessary in the DVD play back node and

sldeprmadde) er pdreerdd offehtitdhe EQH@r\%a?r?the!oQ ) t%alt%ﬁ%ﬁs ption of

data bus 230 takes advantage this erepy

| rati y ter, core 20 nd the
B gt R SO PR O R0 Pt Py playbic
hackdvvare baﬂagd MPEG.decode _capability and a dedicated
Tt “amParep (e convsationally cenfigurpd perahlecarapiiers avith DVD
architecture provides a DVD pl ayback node with
Playhackgapabitity. dapdditions wes: the thapiter sae 204 {aidnBe ORULB6Y is
life. [00201 In the described enbodi nent, the TFCON

imigally poered sffain is dof decdify 1 56H lu'P@;liE cdnghﬁlt&ﬁgmwgﬂéﬁﬁhe

arranged to receive the video data fro e |
P aqme e S0 et B ® b ID pESBack e dereny
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/576i)) 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 (ie., 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. 1t

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

10



234, a format converter unit 236 included in or
coupled to the TFCON 232 converts the input
resolution (such as standard definition interlaced
(SDi) format i.e., 480i/576i)to a display resolution

: 7 an 280x A _timng/contro

SHE Rt SRR o0 {GER 5 LYY dtumcecisutias G hVD play back
tigigﬁaagd control signals to a colum driver circuit
BIRge AR therrforg the use ofitheseparae) bowesrcapicity) daja biis 230etakes
i mges on the display 218. [00211 FIG 3 shows a
adventaige of thiefaei therety ﬁnntim%egﬁgtiﬁgme RbRIhidk BSre@ 0k M the
power, DVD playback in a portable conputer system e
DVIEESHaRRUnRSBD BL R i ' t t.abl.e
conpthr system At %%%?ggPg%?@?%ﬁ%gg%gﬁgﬁgyﬁgﬁgﬁdamde

/ bl.e ¢ ter, systemis in a DVD
%@%@%@Jﬁ%@% yige ‘gaqgg‘fseﬁﬁlﬁ‘éﬁmvﬁ Reft2hls ompytenb| e
cggPuhSr systemis in the DVD pl ayback node, then at
A iegture B AR Y Brlabackemeds withestotput eapabidities ithout
powered on. If the conputer core is powered on, then

saeriBoge batterpbifiput er core is powered off (or,
optionally, in a low or very |ow power state)

[0026]r Wi $ethe@Rbdribed bmbBARRAT Al -
Dvgqpl ayer unit i sﬁlgce:t [ vatg’etg‘lf T%?bgéﬂin&uég%ﬁﬁg%
' /D er .uni,it, .thepn a 11 DVD is
<Rt ficd 25 IAReRRYEoeilidle e Jous Faabe MBIHG Hecoder
Dvggg&?316 by a __hardware MPEG decoder unit which
g Vg MpEnenscivmedhadecaded stitae froledBTeesMBERzce
vi deo data streamin native format is then passed
28 2 formyt eanverteringt 23¢/ificlodet in of ooigled fothe TRCON 0§ HGIRA s
in a display portion of the portable conmputer by way
tiof inputvriestetati stodsaciPatSst Ald ar P finRi HGH ' !
streamis a&?(tgwer resol uti cf)ir?% hant&liaﬁ%d;/dsﬁegﬂogﬁgﬁ‘eoy

48057348 Ak B IRHEH sRADE 1 EA ek S 1 hE5 1534 B ™!

usi ng ‘an
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 2 DVD playback mode. Ifit is 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
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656 conpliant interface, for exanple. [00221 The
timng/format controller unit then converts the input
i mge resolution fromthat provided by the MPEG
decoder unit to a inmage resolution appropriate for

I ree 22 324 e tj
DY AR Pt ol Fd A5 Y iy o
and control signals to colum and row driver circuits
%ﬂ?‘i"afﬁ ASRGdscoder yais vdiigh desadgsthe NPEG vidgo daa4t 3190PH
Returning to 304, if it is determned that the

(roodabV@ECOviged data Stysdne ih native Herinak i thbiep Vi drayas k
node and it is deternmined that the conputer core’is

tifRing/BAMNE rc%ﬂtr@ﬁbr%hit%&ﬁn%édhﬁ 3 ﬁ%&f@g@éﬁaﬁf th& 851%1{1% computer by

powered on at 328 and the nati i ng-sys

. 30. 32, image data at the display.
PRRAE vt Bha B 100, Sk £ EGR fp S s o frgotution than
i gnal. generator unit coupled to the display screen
tgvf re%beethﬁfhgnlawb@éﬂwqmbgnd\wdﬂareqw@ ¢antherthetamingsmdiU-
as LVDS). In sone enbodinents, the imge data is

GS6aoupiient ibierfaey faf exampleaphi cal processor unit prior
to transmi ssion to the display screen, but in any

[063]. tiTBe ﬁhﬁﬁ’g/ﬁ:?ﬁﬁfjco‘ﬁingﬁﬁri Lgﬁttiﬁ%rpbﬁlveﬁgﬁ{ee i.gﬁustgﬁmgge Llolution

order to acconmpbdate the est poss
[ 00241

' f. the abl.e conput.er system |
S el bl e o PEMEIRE 005 BB s Sigon dpprentite o
he. invention. Conputer system 400 is only an exanple
téﬂ ‘%5131@}’ SPRCE 329 ﬁénpﬁflﬂsrfh%mng gangroferarstthen prowetesiatin
can be inplenented. System 400 incl udes central
ngeaseary sinnig amd ¢ontroPLipnall? toddolumn andifow a6 ¢@ LErciBIWEN known to
(RAM 420, read only nenory (ROM 425, one or nore

iRk ispived & he4aQt 394.aphi cs control l er 460, primary
storage devi ces 440 and 450, and
[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 computer 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 inclides central processing unit (CPU)
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i gi [ [ led to
digital display unit 470. CPUs 410 are also coup
ohg or nnrepinput/output devices 490 that may
include, but are not limted to, devices such as,
track balls, mce, keyboards, m crophones,
b h-sensitive dis S, . transducer card readers,
mg% %%l}q%gl acsF Ssﬂﬁ%?wtp(lg‘gé‘d} 4l &vad ondymemory (ROM) ¥8B.s9ne or more
voi ce or handwiting recognizers, or other well-known
PeRberaiiedd (s mpbiss horisolleo #6@, quinsey stordpeidetieBPI(PARE 450, and
Gaphics controller 460 generates anal og i mage data
digitaladigday @Ep4TH CORUS 815868 c%i(l)ﬂ@%ho o\ Iﬂc'.;r%}ﬂﬁgugé)utput
both to digital display unit 470. g agglgg Lixe
e r _exanpl e, ,bas .
W2 P20 RS nS PRIy o RARLG, dristurhnad vk buts, mice,
ﬁ 9 shown | n one enbodi nent, the anal og image data _
] @8 p?rg% in&l&?)ppﬂneﬁcﬁufs%ﬁ?ﬁttw& ésplaysetransdiee nard reddgrmimagnetic
i ncl udes the Vsync and HSYNC signals well known in
VRSP tBpe repare ahicts stylsses  valcder handerising etophiabrs! % iher
present invention can be i npl enented with anaLog
wethlgmowditpat doddos sudted oL bHBAL Snbierd! RSio Ol Sl S1rer
For exanple, analog inmge dafa cgn |nf_ude e%e?gnce
) i correspondi n e r .
EA G Tl AR st ond pices
A tio ve, bee described, it shou be
R b 3P 420, e amglos Fossndasreamte goocaiviotired
in ny other specific forms wthout departing from
%ﬂ@pgﬁﬁw@ 0B pixchdats respiyed fronh€PPrad Semtfroinh e i tb Al entde (not
resent exanples are to be considered as illustrative
Sagdndt onc embodisichy the @Rtbeliftgs DG prBVided i RGE friRS: and
limted to the details given herein, bgt naYai e 1 ong
ek sifhbThlubliond $0RE Bl KIS, 2RRANAS U5E R thesatt

with their full scope dequ!bd'nterms of a
o i i ri bed, i
I-%P&}ée?%ljf ?\ég&hh B ulq(?éciﬂstgce)g It}lat ﬁnsécpnlesent 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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enbodi nent, there are alterations, pernutations, and
equivalents that fall within the 13 scope of this
invention. It should also be noted that there are many
alternative ways of inplenmenting both the process and

raf,us. of the present ipvention. it is therefore
SRS it apto, P lsg e paed e FhsFeeare gnagy alternative ways
[ p%ﬁdin call such alterations, pernutations, and
e-gw eneping hoth theiproggiss smdapphrtitsrafehespicsdnt irvedtics, olp &
of the present invention. 14 What is clained is: 1.

thereforp dnteadddethatahp iHtventicyss BPErprted AWiRABhe TR 1R ations
di splaying video froma video storage devr ce, ’

FaIREAtDLE G L t re.WMth a ceptral
processiﬁgngﬁﬁgwgggﬁg%?ggaggﬂgﬁéHﬁgﬁﬁgy%ﬁgFPp%ﬂﬂ%Fpﬁﬁ@ﬁ
EQ@E | e conmputer system by way of a first type
I'nterface 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 interface; in a video playback node
only, powering on the video playback unit; if the
conmputer core is powered on, powering off the conputer
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

i nterface;
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converting the video data fromthe native format to a
di splay format; and displaying the video data. 2. A
method as recited in claim1, wherein the video
storage device is a DVD. 3. A nethod as recited in

cl ai A .ei n.the video playback unit includes a
hardvvargt]?gﬁr%gleﬁ@hﬁ‘ed MPEG decoder and a DVD reader

uni t ]grraré%ed to read MPEG data fromthe DVD coupled
to the MPES LRUEBGE compyiter systenea ovperermethoddf displaying
claim 3, wherein the display portion includes a
Yidemfiomaovider sterage detice; compssingy way of the second
type interface to the MPEG decoder. 5. A nethod as

reci tgevidigd Eg?lﬂer MRERRH B cbAgal 'b‘?@c@g%?g ﬁrﬁp?gﬂn%gtég 03

readi ng the MPEG data by the DVD'rea uni

. t MPEG decoder: decaqdi.ng the MPEG

45 to BE Bnluhf Plabiiet FR{FRbi e G4 F5 g intertace and an

c@%ﬁ%ﬁﬁgt he native format video data to the format
¢pepyleniyydegrplaybaek wait amanged rerdad visteb aleta; steradiin a

formatting the native format video data to form

Wilepiterpabideideoromaected iothe didplag psitldndyl wayf 6fa stbem] §pe ON

a display incorporated into the display portion; and

iffiesfiésryi Nng the video data on the display/ 6. A nethod

as recited in claiml1, wherein the first type

| nter%gqf?de'osplﬁt%g?%?ge%@e interface and wherein the

second type I an | TU- 656 conpli ant

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
includes 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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type interface. 7. A conputer program product enbodi ed
on a conputer readable nediumfor and conprising code
t hat, when executed, causes a conputer to perform the
foll owi ng: conputer code for providing a conputer core

Wi th centyr cessi nit onnected to a display
port i %’n of htlﬁéethgé g? %ﬁ@%‘&xﬂﬁ’t%rﬁ?ﬁ?@ﬁ CSWI%EOT&PH ancludes a
&%&st type interface and an operably independent
BCoR eAs Ak corpled By ey b the ssconshiype inderfacd 40 the MPEG
stored in a video storage device connected to the
dfcedray portion by way of a second type interface;
conmput er code for powering on the video playback unit
in a video playback node only, conputer code for
powering off the conputer core if the conputer core is
powerged on; ter code for reading.,the video data
at a greiat i Ve ]ﬁécgﬁ%or#é ¥ ?lg 10 g latg; 4, Sderedt theggading.comaprises:
conmput er code faor sending the video data to the
di spl ay pdfe B&W?Qﬁ%abm@lﬂ%‘é]@ac@etyme i nterface;
conputer code for converting the video data fromthe

native forpassing theeMPEGsthaksty thoMRBEG dedddegonput er code
for displaying the video data.. 8. Conputer program

product aslet&dihg & NPEE &ki@&fonii‘@ﬁfegidgtatﬂ}ﬁin\éi £68ive 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 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
medium 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
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storage device is a DVD. 9. Conputer program product
as recited in claim8, wherein the video playback
unit includes a hardware inplenmented MPEG decoder and
a DVD reader unit arranged to read MPEG data from

0 Lled to the MPEG . decoder, 10. Conputer
%P%& ? %a{r%‘%?e? l'i%r?gea‘ievﬂ%ec‘i%%F%quto ﬁ%ﬁﬁpf@y PeREndyivahef a second
di spl.a portion includes a fornmat converter unit
E’Bﬁﬁ}t@@%‘y way of the second type interface to the
MPEG decoder. 17 11. Conputer program product as

reci t eanpuiercdede forlthweringlogithe Video pRFBARGN; id :
conmput er code for readi %g t he I\/PE% gdata btgﬁfqﬁgd%@%ayb%k
hedslelyuni t; conputer code for passing the MPEG data
to the MPEG decoder; conputer code for decoding the
MPEG 0. f,oem video d havi n a native format;
conpu er&é%r Qde g RORSETE Qﬁ{tﬁ%c‘i’fﬁf"i“g%cqf% Hrthe comprter epae &
to the format converter by way of the second type
RWYG APBe; and conputer code for formatting the native
format video data to form displayable format video

dat a eoninusdsicedé fur retidiuy thy vikoaathi £ Rlnabvé REALPESALEIvideo
into the display portion; and conputer code for

sthiragd dvigeg t he video data on the display. 12. Conputer
program product as recited in claim7, wherein the

fi | f ' LV ' f d
ey PR ol B i e fiapriaaso e dopley ofon 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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656 conpliant type interface. 13. In a portable
conputer having a conputer core that includes a
central processing unit connected to a display screen
by way of a first type interface, a |low power nethod

of prpvi di | froma .DVD , conprising; wering
on |tO hgl' por?%‘ét%ggrmp@duﬁﬁséewgpuﬁéwggk‘eﬁﬁalé‘ the reading
only, disabling the first type interface; 18 powering
GHRSBYD driver unit having a hardware DVD decoder
connected to the display screen by way of a second

type i nt erdeammitandde fddverdinghd MPEGidatadsy tROBAD tadEOash;
video data froma DVD inserted therein reading the

vi deo dat aedniiericdge BYIBaQsYn%I!ﬂ@ B\%@?gﬁ q§ rthe;‘LPIitP'E;Godquger;

sendi ng the video data by the ader u

har dware D coder ~uni t:..decodi the video data b .
t he hard Wa(%é(lié%l %\?fﬁ “d g% fa g‘F Cddﬂ)%%@’fa Wﬁéﬁ@é& Serdy videe Q%ta)ila"mg
data directly to a timng controller unit coupled to
AREVEIABIaky screen by way of the second type

interface; converting the video data at a native

r esol ut i orconputerabdpionpassirghe natbeofotthatondecddih to the format
di spl ayi ng the converted video data on the display

cBAVERA by Why of tiReBOl B G FdcEhdn claim 1 wherein the

first type interface I's an LVDS type interface and
wher ein trl:%nﬁ)%?e? ggdet %?‘f’oﬁn%tﬁlrgftﬁg Sat%vse omlla-ul;L‘in e%Gdagrg t%eform

L o)

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.  Ina portable 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 a DVD playback mode only,

disabling the first type interface;
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interface. 15. A nethod as recited in claim1l, further
conprising: in a standard operation node; disabling
the second type interface; powering on the conputer
core only; booting up an operating system and

sending vpdesali b3 Bevel Rl VIR BRI 1Y delodehe

first int ow povve [ nst ant on

pl ayback m t abl e usi o orta I
T B B S Sh S abvD
mul timedia files, r|S|ng a processor, and an

i ndepaderamit ay'ra@g@d@me videoidate Sromup DR insarterbiherein
separate fromthe processor for decoding of the

encoded nidallingabd didké Uag fiotn fRMVD Wahe DA raalied urigli a
data stream wherein during playback of the nultinedia

files, the r@ﬁﬁ@qﬁé $Rieo ditaRRMRE B@lg) Péaﬁeﬂﬂﬂt thltfe ﬂﬁﬁ%gr%q)VD

rrultlrredla ta streamis’sent directly to a timng
r‘]trol.l.er unit incorporated into a dlspl ay portion
PHE%nit. 17. A systemas recited in claim 16,

V\hereln the timng controller unit both converts the

decoded nd¢eodingdhe vidge datathydherhardwareDWBrdepedstor mat to

a display appropriate format and provides the
necessar y pidsitigne aaddednides datsidieadstof D mitigsiohayllerainit

the converted video data. 18. A systemas recited in
cSlpfddolfe diPGY SirBed BYPwRY BY BB SEHBithpd iSiterARL; OP
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.
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conmputer or a notebook conputer. 19. A nethod as
recited in claim1, wherein the portable conputer
systemis a | aptop conputer system or a notebook
conmput er system 20. Conputer program product as

oS, RISk L b S oA
portable, battery powered playback unit for playing encoded multimedia files,
comprising:
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

off and the decoded multimedia data stream is sent directly to a timing controller 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 notebook computer system.

20.  Computer program product as recited in claim 7, wherein the computer

is a laptop computer or a notebook computer.
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