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COMPLAINT FOR PATENT INFRINGEMENT AND JURY DEMAND

PlaintilT Tntellectual Science and 'I'echnology, Inc., by its attorneys, Dykema Gossett

PLLC, for its Complaint For Patent
1.
Bloomtfield Hills, Michigan.

2.

Infringement, states as follows:

Plaintiff is a Michigan corporation with its principal place of business in

Upon information and belief, Defendant Thomson, Ine. (“Thomson™) is a

Delaware corporation, having its principal place of business at 10330 North Meridian Street,

Indianapolis, Tndiana 46206.
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3. This action arises under United States patent laws, 35 U. 8. C. § 1 et sey. The
Court has jurisdiction under 28 1. S, C. §§ 1331 and 1338.

4. Venue is proper in this district pursuant to 28 U.S.C. § 1391,

5 Plainti(f is the owner by assignment of U. 8. Patent No. 5,748,575, which was
duly and legally issued on May 5, 1998 (copy attached as Exhibit A), U.S. Patent No. 6,222,799,
which was duly and legally issued on April 24, 2001 (copy attached as Exhibit B). U.5. Palent
No. 6,662,239, which was duly and legally issued on December 9, 2003 (copy attached as
Lxhibit C), U.S. Patent No. 6,717,890, which was duly and legally issued on April 6, 2004 (copy
attached as Exhibit 1), U.S. Patent No. 6,783,198, which was duly and legally issued on August
31, 2004 (copy attached as Exhibit E) (collectively referred to as “Patents™) . The Patents remain
valid and enforceable, all required maintenance fecs having been paid thereon.

6. Upon information and belief, I homson manufactures, offers for sale and/or sells
devices that infringe the Patents including, but not limited to. RCA CDRW-120 and RCA
CDRW-121, that form a malterial component of the claimed invention of the Patents and are
known by Thomson to be especially made or especially adapted for use in infringing the Patcnts.
These machines are not staple articles or commodities of commerce suitable [or substantial
nomniringing use. Further, Thomson promotes these machines for use in practicing the claimed
invention and otherwise actively induces infringement of the Patents.

7. Upon information and belief, Thomson has been, and stili is, directly infringing
the Patents, contributing to the infringement of the Patents and willfully inducing others to
infringe the Patcnts.

3 Plaintiff has sustained money damages as a result of the conduct of Thomson,
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9. Plaintif1 has been, and will continuc to be, damaged and irreparably harmed by
the conduct of Thomson unless 1t 1s enjoined by this Court.
Therefore, Plaintiff asks the Court to:

A, Enjoin Thomson from contributing to or otherwise inducing infringement of
Plaintiff’s Patents;

B. Award Plaintitf damages adequaie to compensate for the infringement but, in no
event less than a reasonable royalty for the use made ol the invention by the infringer, together
with interest and costs as fixed by the Court pursuant to 35 UL 8, C, § 284,

C. Increase the damages three times for Defendant’s willful infringement pursuant to

BU.S C §284;

D. Award Plaintiff its reasonable attorneys (ees in accordance with 35 U, 8. C.§ 285;
E. Award Plaintiff all other relief to which it is entitled.
JURY DEMAND

Plaintiff demands a trial by jury.

DYKEMA GOSSETT PLI.C

By: r'% MT /ﬁi %ﬁzu_ﬂk

Joseph C. Basta (P24645)
‘Thomas M. Schehr (P54391)
Lisa A. Brown (P67208)
Attorneys for Plaintiff

400 Renaissance Center
Detroit, Michigan 482431668
(313) 568-6800

Dated: January 30, 2006

DETO1M234%].1
IDALAK
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[57) ABSTRACT

A high-performance optical {nformation processing eppara-
tus having various hardwarc for armiving st multitasking
function, The optical information processing apparatys pro-
vides disc-loading and -unloading Aecxibility, allows & uscrto
Inunch a software program or simultancously several soft-
ware programs dircctly from an optical disc and/or several
opticl dises storcd therein, ¢liminatcs tedious and time-
consuming software installadon, affords a knd of eopyright
protection to software, ad alleviates the busden of accessing
8 hard-disk drive duging the process of information repro-
duction,

15 Claimz, 15 Drawing Sheets
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FIG, 7
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INFORMATION PROCESSING AFPARATUS
HAVING A MULTITASKING FUNCTION
WITH ONE OR MORE OFTICAL DISCS

FIELD OF THE INVENTIGN

The present jovention relates generally to the field of
information processing utilizing optical discs and particu-
Incly to a high-cfficicnt optcal-dise-type apparatus that
allows a host computer to effectively and/or multitaskingly
perfarm varous information processing actions direcily
from optical dlscs 50 as (o alleviate the heavy burden of 2
hard-disk drive in the process of information reproducing.

BACKGROUND OF THE INVENTION

An optical disc or compat disc (CD) is made from a
transparcnt plastic matcrial with a thickness of about 1.2 mm
that contains a protecicd thin metal film whepedn pits (or
depressions) are formed, The pits have light reflectivides
different from the light reflectivity of nonpitted pertions of
the metal fitm, thus forming a serfes of Os and 15 for digital
storage of data. In production, a master disc is first devel-
oped from a glass dise coated with a upiform laver of
photoresist material that is subjected to & series of cxposures
to a high-power energy beam or laser for forming various
pits via the technology of photolithography. The master disc
is then used to develop a nicke] mother for nse in samnping
out multipte eoples of the dises in transparent plastic yoate-
rial. Each of these fs then coated with a thin metallic
reflecting layer and then with a protective polymer coating
on top of that, When reproducing the stored information. a
low-power laser is used to sense the prescoce or absence of
pits. Because 4 laser beam can be so focused, adjacent tracks
of the spiral of pits need be no larger than 1.6 pm. As aresult,
ope slde of a typical 120-mm (4.72-{n) (D can have 20,000
tracks for holding a minimum of 500 megabytes of data
which can easily stexe the text of & 20-volums encyclopedia,
whils both surfaces of a typical 133-mm (5.25-in) or a
B9-mm (3.5-in) foppy disk are able to spectively hold only
1.2 or 1.44 megabytes.

OQwing to the pature of their high stomge capacity, aptical
discs arc especially suiteble for storing information requir-
ing or taking largc storage spaces, such as patent
information, video dats, and digital audic files. In addition
to the foppy-disk version. software developers have
reegmly produced the 120-mum read-oply-memory CD (CD-
ROM) version of caccutable software programs. such ag
IBME& 0572 and Microsoft Windows® 95 for use in per-
scnal information processing apparatuses, such as deskiop-
@ notcbook-type computers.

Even though becoming increasingly popularly equipped
in computas. a CD-ROM drive plays a much less significant
ol in informostion processing when conypared with a hard-
disk drive that milizes the magnetic recording technology.
This is becavse the currcntly available computers are
desigoed to exccute a program or software basically through
reproducing the information stored on hard-disk drives,
especially when the gize of a program excesds the storage
capacity of a floppy disk When sold to an end user, a
softwaie progratn for uwse in applications such as disk
controlling, word processing. spresd sheot, drawing. and
prescotation making, {3 compressedly stoced on a plarality
of floppy disks or an oplical disc. Regardless of being either
steved o foppy disks or an optical diec, a purchassd
software program nceds 1o go through a tedious soffware
installation process through which all program files are
decompressedly copied to a haggd-disk drive whacfrom the
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software program is then caecuted. In accordance with this
conventional practice, the storage space of a hard-disk drive
is quickty filled up. This net only incurs indirect cost in the
expenditure of the hard-disk drive in addition 1o the pries of
the purchased software program to the end uscr, but cven-
tually slows down the read-and-write operation cfficicacy of
the hard-dizk drive bocausc any data files crested are con-
siantly rewriticn, fragmentally relocated, and eventually
scattered all over the hard-disk drive. Accordingly. a longer
time fs needed to find all of the dats of a pariicolar file. The
only remedy cumrcotly avadlable for this problem is o
roatinely run A hand-disk maintenance process in onder to
remave file fragmentation, Unfortunately, as more sofiware
programs of data files are stored oo the hird-disk drive, the
nard-disk maintenance process becomes move and mose
time-consuming, becausc it also involves relocation of the
progran files that occupy most of the space of the hard-disk
drive but are never changed or alicred thronghout the entire
life of their usage. Stll there §s another concern that a
hard-digk drivc is sobject to nonphysical damapes, for
instance. such as program flles being truncated or cross-
linked duc to improper Asscssing or writing during informa-
ton reproducing or being infected by compater vims, Asa
result. a software program becomes corrupted; and. another
tedious software installation process is sgain needed. All of
thase point to the fact that the currently svailable computers
are designed to paform information processing by repro-
ducing the [nformaton stored on hard-disk drives, and, this
is not necessarily desirable.

Sinee a software program iy mostly stored on & plurality
of Aoppy disks for its distribution. an epd user is routinely
advized 10 maks a set of backup copies because Aoppy disks
are susceptible to physical and cxlmmal damages. Inevitably
another disadvantage is incurred: # tine-tonsuming process
for making backup coples.

The need to install & purchased software program to a
hard-disk drive further incurs another problem: it s
extremely difficult for software developers to stop or prevent
illegal-copying of software, There are existing hardware-
type protcction devices and password-type protection
approsches but they are affordable only for high-price
softwore programs with an alm of selling at most a few
thousand copies for use In trading stocks or futurcs in real
time. for (nstance. Io contrast. volums soffwiare programs ane
sold in sealed envelopes. Once a sealed covelope s opeped,
an ebd user is assumed o accept the software license
Agreement set by a software developer and, the software
progrem is pot rehommable. Unfornnately, there is no prac-
tical way to preveat s e user from legally coping such
a software program. As the software developers producing
high-volume and Jew-price software programs suffer from
their products being illegally copisd, the consumcrs lose
their opportunity to fry out a software program beforc
puchasing.

In view of the disadvaniages and problems mentioned
hercinbefore, it is clear that cugrently available computers
and optical disc or floppy-disk apparstuscs are pot designed
to achieve their optimal potential. Owing to the natie of
dursbility and storags capacity far superior to that of a
fioppy disk, an optical disc hns & greater potential to become
a mciaory stovage medium for constructing a special type of
apperais o remedy the disadvantages currently encoun-
tered in the available information processing apparatuses.
Thug, main intcrest of the preyent invention is to design a
high-efficient optical disc apparatus wherefrom software
programs can be directly launched so as fo eliminate the
tedious. time-¢cousuming software instellation and thus to



3

offr an alicmative of copy-right protection to software
developers, as well as 10 alleviate the heavy burden of &
hard-disk drive in information processing. Also cssential for
an ijnformation processing mpparatus of this type is the
feature of dise-loading and -unioading ficxibility that allows
B uscr to easily chabge o replace desired discs at will, In
order to achieve the highest cficiency in ipformation
reproduction. agy disc and disc positions should be readily
accessible by at least one optical unit at any time. An optical
read head should be able to travel from one disc to another,
and its travelling should be limited to onc-directions] move-
ment {cither linear or circular) berausc myltiple-dircctional
or three-dimensional movement greatly slows down optical-
read-hend ravelling efficicncy. It is alse highly desirable that
an information processing spparatus of this type In aceor-
dance With tho present invention comprisss multipte disc
sites each able to detachably hold a disc so that various
software programs are readily available because
Microsoft®. WordPerfect®. or Lotys® arc most likely to
produce their own software discs,

Multitasking or mubiprocessing is apother highly desis-
able featare for an information processing apparatus of this
type in accordance with the present invention. In the context
of the present invention. multitasking o mulbdprocessing is
defined a5 refoming to scparate hardware control unils that
allow exscution of scparate or ssveral software programs
simultancously. Due to containiog » plurality of discs whete-
from several programs can be direetly launched, an infor-
mation processing apparatus of this type needs a safeguard
device 1o prevent the discs stored therein from belng unau-
therizedly removed. Further. this type of information pro-
cessing apparatus should be compact encugh fo be internally
installed in a computer, because with the tend towards
sniniaturization, no future computers would be spacious
enough for internally storing a bulky CL} apparatus holding
more than wo horizontally spacsd 120-mom dlscs.

An information processing npparatus of this type with all
of 3 selected combioation of the fratures mentioned here-
inbefore is not yet readily taught by the prior arts. This iz
dizcussed as Tollows.

U.5. Pat. No. 4,644,515 deseribes a laser-disc digital data
video storage system in which multiple discs stacked upon
a common rotatable drive thaft are to be read by a plurality
of siationary read head amays for commercial use. This
jukebox-tike sysicm allows multiple usas to 2ccest its
information by employing a huge pumber of read heads. for
example 55,000 heads (or ont head for cach wack). in each
read head ammay. One of the main disadvantages of this type
of system Is its lacking disc-loading and -unloading flex-
jbility; that is. & user cannof access the common drive shaft
fos changing cx replacing s desired disc at will. U.5. Pat. No.
4.888.751 describes an lmage informadon processing sys-
tem in which (at lcast) an optical unit haviog an optical head
arm rowtable through 180 degrees is uted to scan the
information stored on either adjacent side of multipk discs
that are stacked at predetermined intervals on a detachable
mounting seechanism. The detachable mounting mechagism
provides seme improvement in disc-loading and disc-
vnloading fexibility over U.S. Pat. No. 4.644.515 mea-
tioned above, but is still inconvenicat for a user fo replace
ex change & desired dise s will due 1o the stacking nature of
its disc amaugemens, This prior apparaius is afforded with 4
pluraliry of optical units such that one of the optical units is
most Likely readily available for vertically moving to 4 pext
selecied disc, In soch & manner, the process of accessing
information recorded on a different dise is speeded up,
otherwisc, the aceess time will be unaccoptably slow since
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gn optical unit in such a system has first to retract out of a
disc space by swinging. to move verlically to a pew disc
space to be entersd, and thes to scck a new irack by
swingiog. In this prior art. it is obvious that the prescoce of
the multiple optical units is intended for spesding up disc-
wack access fime berween discs. but not for achieving any
pauldtasking.

To improve the access time for reproducing the informa-
tion stored on diffcent discs. US. Pat. Ne. 5,189.652
describes A stationary-type optical disc apparstus that ks
characterized by a plurality of optical units cach slidable into
a disc space to access a predeigrmined pashion of 2 disc.
Although it reduccs the acccss time, this sysiem neither
affords dizcJoading wnd -unloading flexibility refemed to
above beeause of its stationary and disc-slacking patures.
nor provides any multilasking capability.

Instesd of using the approach of stacking as used in the
abovemcntioned prior arts, U.S. Pat No. 4,722.078 cmploys
a pluratity of horizontally spaced dise corpartments (or
truys) each holding an audic disc which. upon selection can
e scanned by a disc playback medule that is capable of
being horizontally transporied betwecn the disc cornpari-
mecnts. Because each dis¢ compartment has 2 scparale means
for indepcndently extcnding and retracting out of and into
the apparaius, this audio CD player requires multiple front
entrances. In other words, this configuration i too bulky and
cannot be jnternally installcd into the cxisting drive bays of
cwrrent computers, which typically have dimensions of
146-mm (5.75-in) in width, 41-mm (1.75-in) in height. and
up to about 254-mm (10-In) in depth. In addition. it lacks
multitasking capability.

Cnher examples using the - nonstacking appeoach. are
embodled in U.5. Fat Nos. 5146451, 5193.079. and
5.25).192. Howcver, [n accordance with these priof arts.
discs are oot readily accessible at any time bevause their
disc-storage sitcs necd 1o move (o a predetermined position
before a selected dise becomes accessible, thus slowing
dewn infonmation-roproduction cfficiency. Similar ineffi-
cicney is also seen In U.S, Pat Nos. 5119354 and 5335,
318 that utilize a disc transfer means comywising 2 drive
roller 1o deliver a disc selected from a dise contsiner of
magazine (having a plurality of discs in a pile therein) to a
disc drive for rotating and thus reading. Although improving
disc-loading and -unloading flexibility referred to sbove, all
of these pror oppmatuses with capability of holding &
plurality of discs require scvoral additional wansidonal
stages before & sclected dise becomes accessible to 2 sio-
gular optical unit. Thesc spparatuses e best for use in
asintended audio applications, pot for wse in information
processing that requires high-efficicat. high-speed informa-
tion reproduction.

Providing disc-loading aod -unicading ficxibility to some
extent. 1.8, Pat. No. 5,043,963 provides ap information
processing apparatus capable of playioga disc selected from
a plurality of sizes such as 80-. 120-, 200- or 300-mn in
dismcter. These multisized discs are laid on a tmy wherci
a circalar-like section used (o store a plurality of small-sized
discs is rowtable for their selection. Differcot versions of
apparatuses capable of playing optical discs with different
diameters we seen in U.S. Fat. Nos. 5,119354 and 5253,
235. The ability of playing the dises with different dismeters
is desirable. however. the discs in thesc prior apparatuses fail
to be readily accossibie by thelr single cptical unit at any
tirme.

In the conveotional CD wpparatuses, 2 single clamp
devioe (or press member) capable of pivotiog downwardly
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or upwardly is often used to pinch a disc mounted to a drive
ghaft or turntable for rotating. Clamp devices of this type arc
embodied in U.S. Pa. Nos. 4,722,078, 5146451, 5251,
192, and 5.253.235. Thosc are not suitable for use when a
plurality of discs necd 10 be In a readily-accessible state at
any time, U.5. Pat. No. 5,375,113 describes a simple clamp-
ing mechanism for cach of 2 number of turntables, which is
desirable. Howover. it femains to be séen whether the
clamping mechanism can provide necessary clamping fores
and at the sarnc time ¢an afford an casy release of a loaded
dise. Accardingly. these iz a nced to design a simple. yet
effective aad space-saving disc-clamping device with disc-
loading and -univading Rexibility for vsc in the information
processing apparatus in accondance with the interest of the
present invention,

In order to simultancously launch scveral softwars pro-
grams directly from cither an optical dize or mulbple opiical
discs in accordanes with the intzrest of the present invention.
the hardware of an information processing apparatils must
possess multitasking capability. This requires not only hav-
ing a plurality of optical units but alse a variety of signal
process means (such as decoders). control means (including
8 plurality of microprocessors or a microprocessor with
multitasking capability) and data transroitting means that ail
coordinately wark together for reproducing plural sets of
daty siraultanecusly from variows dise positions on a disc or
on severa! discs and ar the same time tragsitting thern to a
host computer. Otherwise, optical units cannot be instuctcd
to independeatly apd simultaneously move to a plurality of
predetermined disc positions. and plural sets of data
retricved from discs cannot be simultansously processod for
returning back to their original state and then transmitted to
a host computer. Thus, plural discs and optica) unjts will
tnake an information processing apparatus morc cificient in
terias of access time, but will not necessarily armive at any
multitasking mature nesded for future high-speed informa-
tion processing. One example 1s exemplificd in U,S. Pat No.
£.375.113 which describes an apparatus that bas 4 plurality
of disc storage sites (in ponstacking form). ¢ach having a
separate drive means and an optical disc situated together,
for reading data specifically from one single, sclected optical
disc. The main ohject of the prior art is to climinate much of
the costly and duplicative hardwars found in systems uti-
lizing drive cartridges so that commoep control meate such
a5 latches, demuttiplexers, and multiplexers are used in
order to fulflll {ts main object for delivering a power signal
to a sclected single disc storage site for activating its drive
means to read infarmation from its respective dise, Even
though various clectronle configurations arc given, the prior
art utilizes only one single micxoprocessar for instructing
which drive means should be tumed op o which serve
contral device should be activated. Under tie dircumstances,
it is not possible to simultanscusly issuc multiple commands
ar pomtrol tignals to activaic and thus to control a plurality
of drive means for performing information reproduction
from plural discs at (he same ¢ime. In essencc. the peior
apparatus is specifically designed for Information reproduc-
ton to take place cue at a time io & selected disc storage site;
thus, it lacks o multitasking capability. This is further
substantintiatcd {n the fact that througheut the cotire context,
this prier art neither mentions nor cven suggests rerieving
information simuitaneously from plural discs and sending
plural sets of retricved information at the same time to its
host computer, which arc all esscotisl for multtasking o
take place.

It is clcar that cach of the cumrent CD apparatuscs has its
own merit bui all suffer from various types of disadvantages,
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such # being unsble to launch programs directly from
optical discs. lack of multitasking capability, the inability for
all discs and thus disc positions to be in a readily accessible
state with respect to at least one optical unit at any time. lack
of disc-loading and -unloading flexibility, lack of flexibility
for aptical units to travel between discs, lack of an efficient
mecaas for an optical read head o selectvely ravel between
digcs. too bulky to be installed in a host computer, andfor
Iack of a device to safcguard optical discs from being
unswthorizedly removed,

SUMMARY OF THE INVENTION

A primary object of the prescot invention 15 10 provide an
information processing apparatus with multitaskiog-
capability hardware so that a pluality of opticel uails are
capable of independenily and simultancously moving 1o a
phirality of dise positions, making it pessible 1o launch one
or several software programs dircetly from the information
processing apparatus, to provide true multitasking
capability, to ¢liminate tedious and time-consumiog soft-
warc installation, to offer a kind of copy-right protection.
and to alleviste the burden of a hard-disk drive in Informa-
tion reproduction processing.

Another object of the present invention is to provide an
{nformation processing apparanss with turntables having
disc-loading and -unloading flexibility. wherein each turz-
table compriscs a disc-holding and -releasing means with
scf-clamping and sclf-releasing feawre for sach optical
disc.

Another ohjcct of the present invention iz to provide an
information processing apparatus with turntables and optical
unhs being amunged In a particular manner. wherein sach
optical unit comprises an efficicat drlving means for moving
at least onc optical read head selectively between discs so
that several optical read heads arc able to indepcndently
move to a plurality of predetermined disc positions on the
same disc surface of 2 selecied optical disc for simulta-
neously rerieving a plurality of information stored thereon.

Another object of the prescot invention is to provide an
information processing apparatus with horntablcs and optical
units being aranged in a particular manner s0 that the same
driving mechanism is used to move the optical read head of
cach of id optical units selectively between disc position
2nd between discs. for greatly improving information access
cfficicucy when an optical urit aceds to move between discs,

Azother ohject of the present invention is to provide an
infonnation processing spparams with a variety of control
means (including a plurality of microprocessors of & micre-
procossor with multitasking capability) so that at least two
optical units are able to work coordinately and simufta-
neously on separate portions of & sofiware program, for
greally improving cificicney in infarmation reproduction.

Ancther ohject of the present invention js to afford an
information processing apparatus with a scourlty means to
safeguard the optical discs stored thereit from being voan-
therizedly removed.

Another ohject of the present Inveation is to provide an
information processing appatatus with a pluradity of disc
comprrtments 5o that it is possible o replacc an optical disc
in ote disc compartment while the cther optical discs stored
in another disc conpanment romain operating,

Another object of the present invention i3 to provide an
information proccssing apparaius with a control means (o
nllow a disc to be scspned eithar #f A constant angular
velocity (CAV) method or at & comstant lincer velocity
(CLV) method.
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Another object of the present invention is to provide an
information processing apparatas with at lcast one turntable
that can accommodate an optical dise with different disc
diameters. affording greatcr application flexibility.

The present iovention improves the convcotional infor-
mation reproducticn practics by providiog an optical infor-
mation processing apparatus with multdiasking-capability
hardware and disc-loading and -unloading fexibility means,
thereby allowing & user 10 laumch a software program of
simultapeousty a plurality of software programs directly
from an optical disc or several optical dises stored thetsin.
The muhtitasking-capabillty bardware of the present inven-
tion comprises a plurality of mrmtables, optical units. contro)
means. signal-process means, and data transmiting Mmeans
coordinately work together for multitaskingly rewicving.
controlling and transmitting a plurality of infermation simul-
taneously from various position of & dlsc or several discs (o
8 host computer, Tumntables and optical units are: arranged
and rendered In a particular manger such that at least one
optical unit can accc:s any positions of at least two discs. a
plurnlity of optical read heads situated in said optical wnits
can independently and simultaneously access a plurlity of
posliions oo the same surface of a disc for high-speed
information processing andior a plurality of pasitons of
scparate disc surfaces for mudtitaskingly perform severel
programs at the same time, In accordance with the present
invention. the number of optical units can be Jess a5 cot-
pared with that of turntables. for reducing the production
costs of makdng an optical information processing apparatus
while maintaining high efficicoey in information reproduc-
tlon.

An optical information proctssing apparaius of this type
is optionally cquipped with a plurality of disc compartments
10 that one disc compartment can be independently opén for
disc exchanging while the other dise compartmenl remaing
closed and sctive programs remalh operating, with a dise
halding means having self-clamping and sclf+seleasing fea-
ture 1o facilitate disc-loading and -unloading operation, with
at Lcast one turntable capeble of sccommodating a dise with
various disc diameters, with a control means 1o allow s disc
10 be scanned either at & constant angular velocity (CAY)
method or at & constent Yinear velocity (CLV) methed. and/or
n safaguand mechanism.

BRIEF DESCRIFTION OF THE DRAWINGS

FIG. 115 a perspective view of 4 multitasking information
processing apparatus in aceordance with the present inven-
tion having two optical units capable of being uscd to
reproduce information sirultanecusly from two different
positions of an optical dise,

FIG. 2 Is a cutaway side view tkon slong the line 2—2
of FIG. 1. schematically showing an amrangement of the
multitasking information processing apparatys.

FIG. 3 i n porspoctive. partial-cutaway view of 2 youlti-
tasking information proccssing apparatus of the preseat
invention showing a plumhty of multisized discs set In two
disc compmtments and a disc-compariment transporting
means for the front dise comparument to be sble to be
separatcly drawn out and into the playhousing.

FIG. 4 is a cutaway view of the undergidc of the sub-
chasals traversc driving mechanism taken along the line
B—B In FIG. 3 of the present invention.

FIG. 5 is an exploded paspoctive view of the disc-
compartment transporting means seea in FIG. 3 of the
present invontion.

FI(3. & is ap iustrative top plan view of the multitasicing
information processing apparstus seen in FIG. 3 with six
optical whits and cight optical discs.
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FIG. 7 is » block disgram of a control system of the
snultitasking information proccssing apperstus shows in
FIG. 6 of (he prescot invention.

FIG. § I an alternative eonfiguration of turntables and
optical units.

FIGS. 9A and 98 are perspective top and cutaway side
views respectively, for the turniable having a disc-holding
and -releasing means with self-clarmping and self-relcasing
feature In accordance with a the prescat invention,

FIG. 19 is a perspective top view of an optical unit as uszd
in FIG. % that is able to 4ccess any position among three dise
by horizontally swinging in acvordance with the present
invention.

FIG. 11 is & culaway view of an optical unit with an
optical read head and a deiving mechanism. and a wrniable
with a dise-holding and -releasing means in accordance with
the prescnt Invention.

FIG. 12 is an {lustrative, cutaway side view of an optical
resd head in acoordance with the present invention.

FIG. 13 is an (Uustrative top view of an optical unit of the
present invention comprising a driving means in a cutaway
top view that enablcs an optical read head not only to take
a predetermined position on a dise but alse to travel between
three dises.

FIG. 14 is an [lustrative top vicw of a single optical unit

in accordance with the prosent invention. having a driving
means fur allowing af least one optical read head situated
therein to wavel to at least one pradetermined pusition
selectively betwern a plurality of discs for retrieving infor-
mation stored theseon,
- FIG. 15 s & cutaway view of an optical unit comprising
an uppes optical read head and 4 lower optical read head for
simultaneously reproducing information stored o both sur-
faces of a dise.

DETAILED DESCRIPTION OF THE
FREFERRED EMBODIMENT

Refermring now to FIGS. 1 and 2. one embodiment of the
present invention will be described in deladl hareinbelow.

FI3. 1 is a perspective view of an information processiog
apparatus 1 with multitasking capabiliry In accoxdance with
the present invention, having two optical units 43and 44 and
one opticl disc 27 in » loaded copdition. Apparatas lhasa
structural frame 1082 op Which various mechanism compo-
pents are mounted. The frame also serves for the apparatus
lmb:eiﬂ!ﬂ'im:fnlllyimtnﬂndmnbuﬂt-inunitina
compuicr or covered by a housing for use &s n stand-alone
ugit to be contented 1o a computer. Pravided with appaanis
1 is 2 front panel 3 having a dise-releasing button 1004 and
& disc supplying slot 5 on which there exists alarger opening
6. Disc supplying siot § is in a sizc just allowing an optical
disc to be Inserted into or extracied out of the apparatus.
Larger opcning & is provided to wllow a user's finger to push
a dise. being insaried through Brst guide roller pairs Yand 8
and then second guide roller puirs 9 and 1 fusther toward
the inside of the apparatus 1. by moving a disc levelling
mechanism 11 backward, Dise levelling mechnoism 11 has
a flat area 12 that Is in & horizontal position slightly lower
than the dise-setting table 29 (secn in FIG. 2) of a tumtable
{or spindlc) 13 so that n disc Is prevented from being tipped
over and thus is dispossd on disc-seiting table 29 durng
foading. Disc levelling mochanism 11 is slideabte along a
pair of horizontally digpossd guide tuils 14 through a pair of
bearings 15. When pushed backward o a predetermined
position, disc levelling mechanism 11 moves the rear-cad
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portion 16 of a disc clamp &rm 17 backward so that a disc
clarap head 18 at the distal crd of elamp arm 17 is plvoted
downward aboit a fulcrum 19 by compressing springs 20
mounied on the rear portion of guide rafls 14 so that a rod
21 connecting dise levelling mechanism 11 {0 a mechanical
holding roechaniztm 22 is pulled backward, When pulled to
a predetermined position, the top postion of a position holder
23 in mechanical holding mechagism 22 Is pivoted back-
ward about a fularum 24 50 a5 1o move the middle portion
of positicn holder 23 over a spring strip 25. The spring strip
{s arranged to have onc cod fixed to & suppst plate 26 and
the other end being free. ihus allowing the meveover actiot
of position holder 23 to ke place whonever there is an
external force sufficlent o overcome the holding force of
spring strip 25. Position holder 23 is held by spring strip 25
against the force of compressed springs 20, and disc level-
ling mechamism 11 is thus not touching the edge of a dise 27.

During disc Joading. disc levelling mechanism 11 is
moved backward 1o a predetermined position so that a
microswitch (not shown) activates a soleoold 28 to pivot
disc clamp head 18 dowaward further 5o a2 to tightly grip
optical disc 27 onto furntable 13 for subssequent rotation. As
detailed 1n FIG. 2, that is » partia] cutaway side view taken
along the lne 2-~2 of FIG. 1. on the top of nontable 13 arc
the disc-setting table 29 for bearing disc 27 harizontally and
a concave portion M for accommedatlng a convex partion
31 of disc clamp 32, Together with concave portion 39,
convex portion 31 horizontally moves disc 27 to a comrect
position for gripping and thus for yolation aboul wmiable
shaft 33, The top of convex partion 31 1s rotatably coopected
to disc clamp head 18 by a conoecting member 34 and s
provided with bearings 35 for its rotation. Whils the top
portion of nuntable 13 Is rotatably stabilized by disc clamp
head 1% of elamp arm 17. the middle portion of nrntable
shaft 33 is rotatably held by bearings 36 movnted ob support
frarnc 37 and the bottom end Is supporicd by a pivot 38,
Support frame 37 also holds & urntable moter 39, Turntable
shaft 33 is rotated by wumtable motor 3% through a power
transmission system, including a gewr 40 mounted ob A
motor shaft 41 and a gear 42 mounted on the near-bottom
end of homtable shaft 33.

Apparatus 1 has two optical units 43 and 44 hocizontally
supported by a common frame 45 that is beld by the top
poctions of the side pancla of siructural frame 1002 Optical
Wit 43 has an optical read bead 46 with a lens system 47 for
reading the information stored on the lower surface of disc
21, Read head 46 1x supported by a bearing-type carfict
member 48 which is slideable along a sliding rail 49, aad a
carrier member 50 having a hole with a female screw which
is engaged with a sevew shaft 51, Sarcw shaft 51 s rotatably
supported by bearings 52 and 53 mounted on common frame
45 and has & gear 54 engaged with a gexr 55 on motor shaft
56 of motor 57. thus forming a drivieg mechanism for
optical read head 46, Similarly disposed borizontally on the
other cnd of the same commen frams 45 15 optical uait 44
that compriees an opticel read head 58 with a lons systam 39,
support bearings &0 and 61, A bearing-type cririer member
62. a carrier member 63 with female screw, a geat 64 on a
screw shaft 65, a goar 66 on a motor shaft 67 of 4 motor 68,
thus forming a driving mechanism for optical read head 5§8.
Optical read heads 46 and 58 are to the best cxtcnt mranged
to have travclling paths falling onto the same imaginary
travelling plase (not shown) parallel to the dise surface,
Upon receiving power signals from microprocessces (oot
shown). motars 57 and 68 independently and simultancously
tiove optical read heads 46 and 5B to predotormined posi-
tons in a radial dircction of disc 27 for simultanecusty
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reproducing information from two scperate disc positions of
information-stored area 69 on the same susface of disc 27.

In order to perform the aboverentioned multitasking,
motce 39 and thus dise 27 are rotated at & constant angular
velocity (CAV). Even though belng reduced to half, the
storage capacity of 8 compact disc amploying the CAY
method remains cnormous, for instance, an 120-mom optical
disc cap still hold & minimum of 250 megabytes of data
Most importandy, the CAV rotation method allows the
spparatus of the present invention to rotate at a4 constant.
highcr aagular velocity for multitaskingly performing high-
speed infarmation reproduction.

Refering now to FIGS. 3-7. another embodimeat of the
present invention will be described in detail hersinbelow.

FIG. 3 is a perspective. partial-cutaway view of a mult-
tasking information processing apparatus 7# in accordamce
with the present invention, showiag a fronl dise compart-
ment 71 and a rear disc compartment 72 loaded with
multisized discs. a pair of disc-comparoment transporting
means T3 for ts 71 and 72 rerractabic imto and
out of a playhousing 74. and various control means on a
front panel 75. Mot that for simplification of jllustration
neither the dise-compartment transporting mcans on the
other side of multitasking information processing apparatus
70 nor optical units s shown in FIG. 3. The peir of
disc-compartmenl transporting means 73 not only allows
both dise compartments t¢ ¢xtend out of and retract into
playhousing 74 but also cnables front dise compartment |
currently containing a single 120-mm optical dise to be
independently extended to a disc Joading/unloading positien
withowt distarbing the information wproduction being per-
formed in rear disc compartment 72. As shown in FIG. 3,
seven smaller optical discs with 45 mm in diameter arc
herizontally spaced in rear disc compantaent 72, In the front
pancl 75 of multitasking informaticn processing apparatus
78, thers arc a push-type buton ¥7 for the open/closc
operation of front dise compartment 71, a twm-type button
78 for the open/closs operation of both compariments 71 and
71. & microphone conpector 79 for sound output to an
earphone or speakers (ot shown), and a volume controller
80 for ndjustivent of sound level. Also cquipped in apparatus
70 is multitasking information processing apparatus 7@ is a
lnckout device 76 for locking disc compartments 71 and 72
and thus for safcguarding the optical discs stored therein
from being unsuthorizedly removed. In addition to =
mechanical key, the lockout device 76 is responsive lo an
elecirical signal issusd by a host computer, 5o that it allows
the open/close opeation of dise compartments controlled
trom the input of the keyboard of a host computer (ot
shown).

A partial culaway view of a undersidc of the subchassis
tayerse driving smechanism $1 taken along the live 4-3 of
FIG. ¥ is shown in FICi. 4, A servo motor 82 fixed to the
subchassis of front disc compantment 71 has A TARSYCTSC
rubber-roller B3 that tightly contacts the chassiz of play-
housing 74. Upon rotating. transverse rubber-roller 83 thus
moves front disc compartment 71 through disc-compartment
transporting means T3 to a disc loading/unloading position
or 8 disc playing position. Rear dise compartment 72 is
similady moved by n servo motor 84 with & wansverse
rubber-rolter RS, In order to enable both disc compartments
to perform simuttancous close/open operation, the rear end
of fromt disc t 71 is provided with a protruding
part 86 having a center hole apd the front cnd of rear disc
compartment 72 §s fumnishcd with a protruding part $7
having also a center hoic. Both center holes are aligned 5o
a8 to nilow the fagteninglunfasteniog operation of latch B8
controlled by solenoid 89,
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The caploded perspective view of dise-compartment
transporting means 73 of FIG. 3 is detailed in FIG. 5.
Flayhouslng 74 is mads to have harrow opcaings 90 and 91
that form supporting mils 92 and 93 respectively, Supporting
radls 92 and 93 having bearings 94 and 95 respectively
support a suspended sliding device 96 that has five guiding
pails. The top and the botiom guiding cails #7 and 98 of
suspended sliding device #6 have bearinge 99 and 100
respectively. All together. these rails and bearings allow
suspended sliding device 96 to perform sliding opexation
inbctween supporting rails 92 and 93. On suspcoded sliding
devicc 96, guiding rail 101 has bearings 182 and 103 and
guiding rail 184 has bearings 105 and 186, whilc guiding rail
107 has no bearlng. Guiding mils 701 and 104 and their
respective bearings form a gap accommodating u sliding rail
108 that s fastcoed only to front disc compartment 71. At the
distal end of sliding rail 198, there exists a sliding roller 199
that extends to rear disc compartment 72, Thus, front dise
compariment 7k can individually slide to a dise loading/
unioading position. Fastened to rear disc compartment 72 is
a sliding ail 11¢ with sliding rollers 111 and 112. which
slide along the space formed by guiding ralls 104 and 107.
Becausc of the arrangement of suspended sliding devico 6,
rear disc compartmcnt 72 can thus be fully opencd into 2
disc loading/unlcading position.

FIG. & is an fllustrative top plan view of the multitasking
information processing apparaiys 70 seen in FIG, 3 with
cight optical discs and six optical units. Situated in front disc
compartment 71 are an 120-ram disc 113 horizomtally dis-
posed on turntable 134 and two optical units 121 and 122
that arc able to independently and simulianeously move (o
any predetermined disc positions in mdial dircctions with
respect to dise 113 For multtaskingly reproducing informa-
tion stared on the lower surface of dise 113, It is also
possibile that each optical unit 121 or 122 has an additional
optical read bead s the configuemtion (o be shown in FIG.
15 for simultancously reproducing informatiom, if any.
sicred on the upper surface of optical disc 113,

In addition to the 120-mm dise, mumimble 134 disposed
within disc compartment 71 cap be used to hold a disc with
a smailer dise diameter, Turntable 134 is capable of rotating
in & CLV or AV scheme. For a CLV-recorded disc. only
optical wnit 121 {5 in oparation; while optical unit 122 will
be additionally in effect if the information of disc 113 js
detected to be in 8 CAVorecorded scheme. Thus. cither
CAV-recorded or CLV-recorded dises can be scanned
accordingly for infoemation reprodoction, while a CLV-
recorded dise doubles ity storage capacity. a CAY-recorded
disc can be scanned in a high-speed, multiasking way.

Horizontally disposed in rear corupariment 72 arc scven
45-mm-dinmeter discs 114-124 respectively mounted on
nizntables 135-141 and four optical wnits 123-126 respec-
tively comgrising optical read heads 127-132. The dise-
setting tables of mntables 136-141 arc aranged in such a
mannex that discs 114-120 e horizontally sligned with
each other, thus falling opto en imaginary disc planc {pot
shown). Optical read heads 129-132 arc also nligned to the
best extent, forming & horlzontal ravelling plane (consisting
of the beoken cirowlar lines) undarocath and paralic to the
imaginary disc plane for faclitating their focusing during
relricving the information stored on the lower surfaces of
dizcs 134120

While FI(3. 6 shows a configuration in which optical read
heads 127-132 are all mranged (o face the lower surfaces of
discs 113-124. It {5 possible that some of the optical unlts
121526 and thux their respective optical read heads
12¥-132 could be arranged to face the upper surfaces of
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discs 113120 zo as to provide capability for retrieving
information stored op the lower and the upper surfaces of
these discs,

Turpiable 137 and dise 116 arc pormally rotatcd in the
CAV method by 2 mrntable motor 722 that also drives the
othar six turptables and thus discs to rotaie in the CAV
method, As {llustrated by the broken circular lines. cach of
opticat units 123-126 is sble to wavel horizontally to an
optical disc selceted between dises 114-116, berween discs
116-118. between discs 116, 119 and 120, and betweon discs
118 and 119, respoctively. for information reproduction.
Information stored on the 45-mm discs is preferably in the
CAY seheme, In order for optical vnits 123-126 to perform
high-speed, multitasking information reproduction. A single
side of » 45-mm disc of this type is capable of holding a
minimutn of 60 megabytes of data, sufficient for storing a
package of executable softwarc programs such us & combi-
nation of Microsoft Word® Version 6.0a (about 17
megabytes), Microsoft Excel® Version 5.0 (abour 17
megabytes). and Microsoft PowcrPoint® Version 4.0 (about
18 megabytcs). Use of a 45-mim disc or other small-sized
discs §s also more realistic than that of an 120-mm disc
bocause software developers such as Microsoft®.
WordPerfect®. o Lotus® are most likely o produce their
own software discs but each of core software programs is oot
big enough 1o cven fill up 15% of an 120-mm disc capacity.
This also gives a usex flexibility to choose a prefared
program, for instance, a word processing program betwern
WordPerfect® Vasion 6.0a (about 28 megabytes) and
Microsoft Word®, since both are unlikely to be stored on the
same dige.

As shown in FIG. 6, disc 116 is capable of being simul-
tapeously scaoned by threo ‘optical umits 123-125. This
allows three cacrutable software programs. foe instance.
Microsoft Word®, Excel®, and PowerPoint®. 1o be simul-
taneously cxecuted Disc 118 that can be scanned by optical
units 124 and 126 is an ideal location for storing a Microsoft
Windows® 95 disc containing a disk opcrating systcm
(DOS) and other shared programs. While funning exceul-
able programs from discs situated in rear disc eompartment
72. a user can enjoy digital music by playing a disc situaicd
in front disc compartment 71. The {ndividual open/closc
operation capability of front disc compariment 71 thwough
disc-compartment transporting meaas 73 (thown in FIG. 5
further allows a user to change & music disc, when peoded.
without interrupting hisher active prograras that ase based
on te infarmation roproduction of the discs sintated in rear
dise compartment 72

FIG. 7 is » block disgram of a control system of the
multitesking information processing spparatus of FIG. 6.
Basically, cach of optical units 121-12¢ seee in FIG. &
comprises a respective one of optical read heads (i.c..
pickups) 127-132 and a scparate driving means "T45. Each of
optical units 121-126 is ioterfaced with A separsic signal
amplifier 781, a scparate serve systzm 784, and a scparate
signal-processing system. Bach servo sysiem T cofpprises
several servo controls that scparaicly contfol a scparate
driving means 795 for radial tracking of a respective on of
optical rowd heads 127-132 as well as the focusing of said
respective one of optical read heads 127-132. Each signal-
processing systom compriscs a separnte CIRC {Cross Inter-
jeaved Recd-Solomon Code) decoder 786, 8 scparate
CD-ROM decoder 707, and a separate RAM (modom aoccss
memory) 788, In essence, cach optical read head is capable
of bring independcatly moved by a separate driving mcans
controlled through a separate §6rvo sysem to & prodeder-
mined disc position of an eptical disc sclected from discs
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113-120 and being independently focused thereat Ffor
retrieving information stored thereon.

Signals scoscd by cach of optical read heads 127-132 are
very weak and thus ampiified by their respective signal
amplifier 701 to derive osable error signals and high-
frequency signals. The derived error signals interface with
neypective sarvo system 704 to control focusing and radial
tracking of the respeetive one of optical read heads 127-132,
CLY/CAV controls 702 and 703 that also recelve the derived
aror signals through a high-speed systera control bus 716
arc used to respectively control the rotation speeds of
urntzble motors 721 and T22 st & consianl lscar velocity
{CLV) schems when either of optical read heads 127-132
senses C1V-recorded information from discs 113-120. The
high-frequency sigmals derived from cach of optical read
heads 127-132 are in a compact dise format or specifically
in the EPM (elght-to-fourteen modulation) format and thus
need to be processed by a signal-process system comprising
CIRC (Cross Interleaved Reed-Solomon Code) decoder 786,
CD-ROM decoder 707, and RAM (random acoess memary)
T8 in order for the signals to be deinterleaved,
demodulated, and decoded for emror-cotreption proccss,
restoring the original sequence of data symbols, and Anally
converting the 14-bit word back to the oviginal B-bit data
symbol. RAMs 788 arc uscd in temporarily storing data for
reassembling during the signal processing procesded in the
fespective signal-process sysiem. A digital-to-analog con-
verter (VA C) 714 and audic amplifier 711, which are only
necessary when discs have audio tracks. arc shared by
optical units 121-126 for discs 113120,

In order for mwltitasking to take place most effectively,
disc 116 disposed on turptable 137 is normally rotated in the
CAY method by tumtable motor T22 that also provides the
same rotation speed for nontables 135, 136, and 138-141.
Onptical read heads 129, 130, 131, and 132 arc ablc to tavel
through controlled swinging by sespective driving means
705 1o positions proximate the lower sirface of an optical
disc selected between dises 114-116, between discs
116118, berweed discs 116, 119 and 120, and between discs
118 and 119, respectively, for simoltaneously retrieving a
plurality of information sets stored thereon. This allows the
total number of optival upits and thus optical read heads to
be less than that of Duntables, thus not only reducing
production costs but sl providing high-cficiency and
multitasking capability to the information retrieving opea-
tioh performesd on the same disc andfor differept discs.

Alse provided in FIG. 7 are (1) a plurality of cantrol
means comprising microprocessars (MPU:) 712-714. »
ROM/RAM (rcad only memory and randofn access
wemory) 715, and {2) data kansmitting means comprising a
high-speed system control bus 716, ITDM (intelligent time-
division multiplexer) 717, wide-band host interface bus 718,
and ROM/RAM (rcad only memdsy and random access
memory) 719. Bach of the buses is a collection of multiple
lines forming sontol bus, address bus, and data bus for
carrying module-to-module communicatdons. Multitasking
capability of said control means and said data transmitting
menns is pecessary in order for & plumlity of sets of
infareation 1o be simultancousty handled abd tmosmitted to
a hast cotnputar 720. MPTJs 712 and 713 that share ROM/
RAM 715 issue commandz of control signals to CIRC
decoders 706 and CD-ROM decoders 707 i a paralle]
manner through high-speed system coatrol bus 716, The
read only memory portion of ROM/RAM 715 contains basic
instructions npeedsd for MPUs 712 apd 713 to fssue a
plurality of control signals to a plurality of serve systems
784 and o plurality of driving mcans 705 so as o indepen-
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dently nod sitnuftansously move optical read heads 127-123
to a plurelity of predetarmined dise positions located cither
on the lower surface of coc disc or on the lower surfaces of
several discs for mullitaskingly reproducing a plurality of
information scts constituting cither a program or severat

stored therson. The tandom access memory por-
tion of ROM/RAM 715 is used for teroporarily storing the
ingtructions issucd from host compuicr 720 scrved as the
input of MPUys 712 and 713 for controlling the travelling
metions of optical read heads 127-132,

After being deinterleaved, demodulated, and dacoded by
CIRC decoders 706 and CD-ROM decoders 787, the plu-
cality of information sets retrieved from optical read hoads
127-132 are converted back to the original B-bit dute
symbol, The plurality of converied Information sets are
multiplexed by ITDM 717 in order to be simultanecusly
transfarred 1o host computer 728 through wide-band host
interface bus T1E that is intsrfaced with microprocessor 714,
and ROM/RAM T19. Microprocessor 714 with multitasking
capability controls the simultanecus transmitting of the
multiplexcd information to host computer 720, The read
only memory portion of ROM/ERAM 719 contains basic
instructions defining how MPLUs 712 and 713 should work
comdinntcly and simultancously topether to issue com-
mands 1o optical upits 123128 ia ardey for a phaality of
them to cfficicotly, multitaskingly, and simultanzously
retrieve a plurality of information sets constitating one
program of several programs stored on one disc of sepa-
rately ot plural dises. The rapdom sccess menmory portion of
ROMMBAM TI9 = wied as buffer memory storage for
temporarity storing the infortoatiod (o be tansmitted when
host compater 720 is ded up with other operations. When
ready, the host computer 720 can accept the informarion
temperatily stored in ROM/RAM T19 in bursis according to
the Instruction of MPU 714, While three microprocessors
712-714 are shown in FIG. 7 for controlling the reproducing
and transmitting of information, it is possible that more
maleroprocessors can be utlized of these MICTORTOCESSOTS e
replaced by a single high-performance multitagking micro-
proctssor baving a full 32-bit architecture with 32-bit
address and data bus syitens or betier Similarly. a less
proportion of shaped electronies such as digital-ro-analag
converter 7% and audio amplifier 711 are possible, as ang
other clecironice configurations.

Owing to the high-speed and multitasking nature of the
information processing apparatus 1 of the present inveation,
it becomes practical to cxccute programs directly from
optical discs. This climinates the copvemtional. tedious and
timec-consuming software installation procedurs in which a
software program stored on a plurality of Aoppy disks or ap
optical dize has to be (decompressedly) copied to o hard-disk
drive of a computer from where the software program s then
cxcculed. This advantage is described in detall using the
cxcmplary configuration of FIGS. € and 7 in which pre-
sumcdly disc 116 contains a of Microsoft® soft-
ware pragrams ocluding Microsoft Wopd®, Exccl®. and
FowetPoint® aod dise 118 is a Microsoft Windows® 05 disc
contalning a disk opeyating system (DOS) program and
other shared Windows files for the basic operation of host
computer 720, After discs 16 and 118 are properly loaded.
optical read heads 129-132 first recognize the existence of
both discs sad thelr corresponding progranys ln onde to
create a disc directory-structure file, which is similar to a file
allocatjon table (FAT') created for monltoring the use of the
sectors OF n hard-disk drive, for stoving the basic information
of both discs such as disc locations and directory structures
t0 the hard-disk drive of host computer 720, The disc
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directory-structure filc is updated oaly if discs 116 and 118
are replaccd by other or newer dises arc added 1o other
empty hirptables. Thore is essentially no software installa-
tion as manually nceded in the conventiooa) practice. Soft-
walt can be written in such a way as 1o automati-
cally create or modify (1) a user definable boot filc (such as
autoexec.bat) on a hard-disk drive in order to quickly direct
the host computer 720 to the locations of the software
programs containcd in discs 116 and 118, and (2) a working
dirciary on the hard-disk drive of host computer 720 for
storing resulting files that will be created of changed during
the execution of the programs.

Because nooe of the program files on the optical dise Is
copied to the hard-disk drive. the approach of the present
invention ezscatially eliminates software installation. there-
fore allcviating the heavy burden of a hard-disk drive in
information reproduction. Molke that according 1o the con-
ventional practicc both software programs and resulting/
working files are mixedly stored on & hard-disk drve for
during the routine operation of a computer, Aceordingly, the
present invention provides two additional advantages: (1)
climiuating the nccd to demand a high-capacity hard-disk
drive for storing program files that will pever be altered
throughout the entire lifc of their vsage. and (2) eliminating
time-consuming hard-disk drive maintcrance that involves
file defragmentation in order for & hard-disk drive (o regain
its performance.

Furthes, the capability of launching a program dirsctly
from an optical disc loaded in the information processing
apparatus 1 of the present invention eliminates the need for
an cod user to make a sct of backup copics (on floppy disks)
for a purchased software program and thus a software
developer can make its CD-version products not exccutable
from a hard-disk drive. sccordingly minimizing illegal-
copying of a softwarc progeam. This can be simply based on.
for instance, the difforcoce jn recording formoats between the
optical disc and (he hard-disk drive, A software develops
can embed 2 key code ip the EFM fortoat onto an oplical disc
pontaining the program to be copy-right protected. Without
detecting the presence of the cmbedded key code in the EFM
format. a computer will not executs the program. This in
cffect disables the program to be exccuted from a hard-disk
drive. and thus completely prevents spreading of a software
program. This type of software program can be copsidersd
o be a hardware type in nature, because its copy-right
protoction is not relied on the conventional practice of using
a sealed covelope, As software manufacturars ame well
protected. consumers can be afforded their opportunity 1o
really try out a fully-working version of a software program
before deciding whether to keep it or not.

During the process of booting. host computer 724 in
accordance with the booting instruction of a user defincd
boot file (c.g.. mitoexec.bat) created on the hard-disk drive
interfaces turough wide-band host interface bus 718 with
MFU 714 that detcrmines and isues the most efficient
instructions to MPUs 712 and T13 in order for them to
pravide power signals to respective servo sysicms 784 and
respective driving meoans 745 £o 82 to move optical read
hesds 13 and 132 to dise 118 for simultapcously reproduc-
ing the disk operating system (DOS) informatdon and
Microsoft Window® 95 information. It is prcfored that
ROM/RAM 718 stares a set of predefined instruetions; and,
software programs stored on the disc are writien and
arrenged in a particular manuet 5o that optical read head 134
is controlled to move specifically (o a predetermined posi-
ton selected from a set of disc tacks that contdn sound
infopmation and/or other non-video files while optical yead

30

=

60

635

Case 2:06-cv-10410-AC-VMM Document 1  Filed 01/30/06 Page 28 of 50

5,748.575

16

head 132 is instructed to move specifically to anothor
predetcrmined position selected from ancther et of disc
tracks that contain video information and/or other non-sound
Ales. In other words, eptical read head 130 is controdled for
producing scund effects and other pon-video files while
optical read head 132 is instructed mainly to produce video
images and other non-sound files. Controiled by data trans-
mitting signals issued by micropeocessor T14. video inages
can be trangmirted in bursts through widcband host interface
bus TIB directly o A vidso circuit (oot showm) of host
computer 720. With this schems, reproduction of video
Images and sound cffects can be simultaneous, thus atlowing
& program to be executed at a much higher speed and
artiving at a ready-to-fon statz in Do Wme.

Inn contrast. ip accordance with conventonal practice. the
proceeding of a Windows-based software program is inevi-
taby interrupted constantly, especially when video inforios-
tion and sound information arc too large to be read within a
reasonable ime period.

Disc 116 loaded on umtablz 137 can be simultancously
accessed by three optical read heads 129-13. Accordingly.
an information processing apparstus of this type will hand-
warely allow a uscr to simultancously execute three different
programs at the same time. Front disc corpartment 71 secn
in FIG. 6 has its own turntable 134, optical units 121 2nd
122, CLV/CAY control 782 and turntable motor 721 (both
shown in FIC. 7) for rotaticg and scanning an 120-mm CD»
at cither the CLV or the CAV method; thus, an audio Cy can
be simultancously played while a user is executing the
software prograjus stored on the discs disposed in rear disc
compartment 72,

Shown in FIG. 8 is ap Information processing apparatus
K08 with an alterpative conflgiuration of disc-slorage loca-
tions and optical units, having a rear disc compartment $81
different from FIG. 6. The rear disc comparmment 881 of
EIG. 8 bears six discs B02-397 and six optical units
RO8-813, In accordance with this cmbadiment. at deast, discs
802 and 343, discs S04 and BOS. and discs 806 and BOT are
respectively aligned with cach other. Further, each of optical
units 595813 iz capable of linearly moving along & scrcw
shaft 814 and a sliding rai) 815 by a predetamined distance
in m padial direction of & calected dise so as to allow cach of
regpective optical read heads B16—821 1o be correspoodingly
positioned on a prodetermined disc position for retrieving
information stored tharcon, Thus, each of dises $02-807 can
be scuaned either by one optical read head or by two optical
read heads simadtancousty for information reproduction.

FIGS. PA and 9B are perspective top and cutaway side
(along the line 9B—9B) views respectively of the wrntable
showing A disc-sctting table and a disc-holding and
-relcasing means having a self-clamping and -releasing
mechanism for detachably holding an optical disc thereon in
acvordance with the present invention. The disc-holding and
-releasing means and thus the sclf-clamping and -releasing
mechanism of the botable herein are characterized by
miniabization and are designed to facilitate disc loading/
unloading operation. In the following, excroplary illusiration
is given to turntable 135 and disc 114 disposed thereon as
sceh in FIGL 6. To faciliae Dlustration, only FIG. 9B is
loaded with diec 114, Tumtable 135 basically comprises &
disc-getting table 158 for horizootally bearing a disc thercon
and an elevated center pogtion 151 which i slzed 1o fit into
the center holc of optical dlsc 194 ax shown in FIG. ¥B.
Elevated center partion 151 comgrises a hollow meanber 152
being In a cylindrical shape wherein s spring deviee having
a flat bottom, 153 and four strip ends 154 is situatcd on the
top of spring 155 that provides up-and-down metion through
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a puiding ring 156, During disc loading, spring strip cods
154 are foreed to retract through four openings 157 to the
inside of hollow meraber 152 and then returns to their
outward-biased parmal position that also provides a stightly
downward force so a5 to hold disc 114 in place as shown in
FIG. 9B. Alsq in the clevated conter portion 151 is a release
mechanism having a pressing button portion 188 and &
rclease bottom portion 159, Pressing button portion 158 is
confined in the inside of hollow member 152 by means of
the circular cdge 160 of hollow member 152, When pressing
butop portion 158 is pushed by a usar’s fnger for disc
unloading. rclense bottom poction 159 and thus flat bottom
153 are accordingly moved downward to cause the retrac-
tion of spring srip ends 154 into the inside of hollow
member 152, thus releasing disc 114. To obtain sclf-
releasing function, disc-setting table 150 is muds to com-
frisc disc-rcleasing springs having one cnd held by the
rectangular slots 161 and the other cod 162 biased upward
but capable of being pushed downward when dise 11 is
held in place by spring strip ends 154,

Hollow member 152 may optionally have a noncircular
outer boundary such as having a locking portion 163 for
adapting an optical disc having a conter hole with a comple-
méptary boundary or shape 5o a5 to cosure precision griping.
thus allowing dise 114 to rotate at a speed much higher than
the conventional practice,

FIG. 19 is an enlarged perspective top view of optcal unit
124 and three adjacent dises 116-118 which are arranged jn
the same configuration as seen In FIG, §. livstzating that a
sitgle driving mecans {or swing mwechanism) is used to
horizontally move an optical read head sclectively batween
various disc positions as well as between a plugality of discs
for Inferrpation Teproduction in accordance with the prescnt
invention. Information starting froma dise dircclory smic-
tures is stored from cach innermost rack 164 to the ouler-
most sdge of discs 116118, Located at the distal end of
optical unit 124 Is an optical yead head 130 that {s currently
positioned at the [nnermoost rack 164 of disc 11B. Optical
read head I30 is able to swing sbout axis 166 that is
rotatably suppnted by beartng 191 and supportiog frame
222 attached to driving means 168. in accordance with a
brokcn circular line or travelling path 167. The swing
maotiop of optical read head 130 is powared by the driving
means (of swing mechanism) 168 through s toothed belt
169, Discs 116-118 are horizontally aligned with cach other
s A to facilitate the focusing action of optical read head 130
tor each of the discs, and are coneentric with respoct to axis
166 so that the ionermost wacks of the Hooe discs arc
reachable a3 indicated by the broken circular line 167, Thus,
by spinning thess discs and by swinging optical read head
134 sbout axls 166. information stored on any tracks of discs
116-118 becopws readily eproducible.

FIG. 11 is » cutaway view, showing turntble 139 on
which disc 118 iy herizontally disposed and optical unit 124
that comprises optical read head 139 and driving means (or
swing mechanism) 168 for providing a necessary force to
horizontally swing optical rcad head 134 to o preselected
position. Turntable 139 has a turntable shaft 213 which is
totatably supported by beatings 214 and 215 that we
attached & to supporting frame 216 fasicoed to the botiom
frame 224 of compartment 72. At the bottam portion of
mmtable shaft 213 are pulleys 217 and 218 that are con-
nected respectively by toothed belts 219 and 220 for trxns-
milting rotation power from tirptable motor 722 sesn in
FIG. 7 and to other turntables, Under these circumsianees. »
plurality of twratables can be driven by a singlc wrntable
metor. This greatly reduccs construction costs and space for
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commcreializing the optical information processing appara-
tus of the present invention.

Optical read head 136 siuated In an optical-read-head
housing 221 comprises a semiconductor laser diode 170. a
lens system 171, photosensors 172 and 173, and a focusing
mechanism 174 situated on the distal end of optical-read-
head housing 221. As demiled in FIG. 12, semiconductor
laser diode 170 is a light source for producing a taser beam.
The lascr beam cmitizd from laser diode 170 is converted by
a collinstor 175 o a parallel light bearo 176 that is bent at
an angle of 90° by means of a mirrer 177 and is then focused
by the focusing mechanism 174 ooto the Infarmation-siored
surface layer 178 of disc 118. A beam of light ceflected from
the information-stered surface layer 178 is deflected at an
anglc of 30° C. by mirror 177 and is then condensed through
a quanier-wavelength (A/4) piate 179, polarizing beam-
spliting prizms 188 and 181, awd the lens 182 to the
photosensor 172 that reads the change of the output signafs.

Focusing mechanism 174 detailed In FIG. 12 compriscs
an chjective iens 184 attached to a vertically movable device
185, tension springs I87, and s focus-tracking coil 188
wound around a stadonacy bobbin 189, Vertically movable
device IBY has a ring-type mapnet 1B6 fixedly situmicd
thereln, Tenston springs 1B7 provide tension snd kecp
objective lens 184 straight in the focusing mechanism 174 as
objective lens 184 vertically moves, Projection lens 183 and
photoscoser 171 arc ranged in a direction of the beam that
is reflected from disc 118, bent by mieror 177, and con-
densed through A4 wave plate 179, polarizing bean:-
splitting prisms L8% and 181, thercby detecting a focusing
crror. In the focused conditfon, a rero error exists from
photosensor 171, When an crror signal produced from either
a loo-far or a top-close condition is detected by photosensor
171, the: detected oorer signal is amplified and fed to focus-
tracking coil 188 wound wround stationary bobbin 189
which then prodnces a magnetic ficld to cause ring-type
magnet 186 and thus objective lens 184 to move in the
relevant direction untii the error signal becomes 2aro and the
beam iz in focus,

As shown in FIG. 11. the other distat end of opiical-read-
head housing 221 i5 attached 10 a shaft 199 that is rotatably
supporied by bearings 191 apd 192 and has a pivoted cod
193 for its swinging. Bearings 191 and 192 are respectively
supparted by top and bottom suppordng frames 122 and 223
fixedly atiached to drivipg means 168, A stop pin 1% fixedly
attached 1o the bottom frame 224 of rear disc compartment
72 and two helical tension speings 195 and 196 arranged in
oppaosite direction are provided in order to produce lopque
restrain for a steady swing of shaft 194 sbout lis axis 166.
A stop pin 197 fixedly attachad to the bottom portion of haft
199 is provided for shaft 190 to rest at a reference position,
Toothed belt 169 connects & pulley 198 on shafi 19 apd a
pulley 199 on moving-coil shaft 268 for tansmitting rote-
tion power. Pulicy 799 has a diameter larger than pulley 198
so that driving means 168 can provide a maximal swing
aagls of 300 degrees. Supported by bearings 201, moving-
coil shaft 204 has top and bottom pivots 282 and 203 that are
respectively held {o place by top and bottom frames 204 and
205 for I swing.

Driving mcans {or swing mechanism) 168 as in FIG.
13 is forther detailed in FIG. 13 in a partial cutaway top view
in which top frame 204 and supporting frame 222 (seen in
FIG. 11) are removed. In accordance with the present
invcotion, driving means 168 is ablc 1o provide a rotaticg
force to horizonially swing optical read head 130 about axis
166 for a maxinal swing angle of 300° a9 indicated by the
broken circular Wine or travelliog path 167, This allows
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optical read head 134 to travel between various positions of
a selected disc ac well as berween discs 116-118. Most
importastly. the mavelling of optical read head 130 between
thesc discs it As rapid as that berwocn various positions
within the sclected disc. because the ravelling involves
aeither multidirectional nor three-dimension mapeyver bt
necds only onc single-directional movement.

In order to provide 2 rotating force, driving ineans 168 iy
arranged as shown in FIGS. 11 and 13, in which ope ¢nd of
a moving coil 286 is fixedly attached to moving-coll shaft
200. the other end is allowed 10 froely travel in a uniform air
gap 207 dofined by an outcr soft-iron pole picce 208 and
inoer pole plecc 209, Bonded to outer safi-iron pole piece
208 is 8 magnet 219. An air gap 211 extending (o the innex
arca of covering frame 212 is provided io arder for moving-
coil shaft 280 with attached moving coil 206 to be assembled
into the configuration of FIG. 13 and alse allows moving-
coil shaft 208 and the fixedly attached end of moving eoll
206 to rotate about the axis defined by pivols 202 and 203
(FIG. 11). Attached 1o the outer circular area of magoet 219
{s a laminated stee! shell 213 that acts as a magnetic collector
ring and also cfactively shiclds the element from stray
fields.

Tlusated in FIG. 3 is ancther prefesred emboditoent of
the present inveotion, wherein information processing com-
partment MM has an optical unit 3¥] comprising an optical
read head 382 and a driving means (or swing mechanism)
303, whereln said driving means 303 coables said optical
read head 32 to ravel by swinging about axis 316 to any
positions on discs Md-309 respeclively mounted o turn-
tables 310-315 for information reproduction. Each of these
dizcs has a diameter of 45 mm. Within the campariment.
these discs e horizontalty and concentrically disposed at
pedetermined positions such that the disc centers at Al an
cqual distance from the axis 316 of optical unit 301, Under-
peath tirntable 318 is a turpiable motor (ool thown) which
iz alse used to drive tirmtables 231-315 simmllancously.
Each of turniables 310315 comprises its owu dlsc-loading
and rclcasing means with seli-clampiog and -releasing fos-
ture 50 that once being Joaded onto urntables 314-315. discs
304--30% will remain being clamped at any tme and can be
rotated simultaneously, Thus, without going throupgh other
intermcdiate loading stages {such as interual dise changing
o sclecting wsed in the prior art), information reproduction
can be effectively peformed by simply moving optical read
head 302 bo 8 disc selected between dises 304-309 disposed
within the same compartment, This eliminates any need to
equip an information processing Apparatus with a dise.
turnteble rotating mechanism. & disc ransparting means, of
other disc chapgers described in prior ants such as U.S. Pat.
Nos. 5.119.354, 5,146,451, 5,193,079, and 5334.218.

Driving totans 303 cnables optical unit 301 to perform a
marimum of 350° swing about axis 314, sarting from
position 318, for sccessing sclectively between disc tacks
and discs 304-309, In essence, optical read head 302 of
optical unit 301 wavcls in accordance with the broken
circular line 317; thus, any tuformation stored on these discs
becomes rcadily accessible. Becausc of being designed for
dizcs with smaller sizes and being equipped with a sigle
turntable motor and a shared optical unit 301, compartmesit
3% can be economically produced in a size gimdlar to the
commereially available single 120-mm-disc player. for
being insmlled into the interior of a persopal computer.

Apparatus 388 is optionally equipped with a serve control
{not shown), which enables the turntable motor to rotate at
a constant linear velocity (CLY) in addition to at a constant
angular velocity (CAV). Use of the CLV-recording aethod
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doubles the storage capacity of the 45-mm disc to 120
megabytes from 60 megabytes compured with use of the
CAV-recording method. This is advantageous for a software
developer to £t 4 lengthy progrmin of several programs as a
package into a singlo small-sized disc. On the other haod. if
information (o be stored in a 45-mm dise Is less thao 60
acgabytes, the CAV method iz prefered in order to allow
information reproduction to be performad at a higher speed.

In a further preferred cmbodiment of the prosent
igvepton, discs Md-309 shown in FIG. 14 arc airanged in
2 manner 5o that there 15 an open space between disc 304 and
disc 39 for optical unit 301 to park at position J18. This
open space allows optical unit 361 of apparatus MM to
further comprist an upper optical read head 329 in addition
to lower optical read hoad 321 as shown is FIQ. 15, without
causing any inconvenicnce to dise loading/utloading opcra-
tion. Upper and lower optical read heads 320 and 321 have
configurations simitar to the cmbodiments of optical read
head 13 singuinrly situated io optical-read-hcad housing
221 herelnbefore demiled in FIG. 12. Optical-read-head
howsing 322 has a horizontal open slot 325 for an optical
dise selected from dises 304309 to insert thercin 50 that the
inncrmost tacks on both surfaces of the disc booome
simultancously accessiblc fo b objective leas 323 of upper
optical read head 320 and to an objective lens 324 of lower
optical rcad head 321 Note that objective lens 323 is
disposed in a dircction facing ko objective lens 324, 50 as to
face the other surface (1.¢.. the upper surface) of an optical
disc selected from disc 304-38%, The use of two optical read
heads in an optical unit provides twofold advantages: dou-
bling not only the information storage capacity of a disc but
also the speed of information reproducing.

Whilc preferred embodiments of the present inveotion
have hecn shown and described herein, it will be understood
that such embodiments are provided by way of example
enly, Numerous variations. changss, modification, and sub-
stinytions will ocenr to those skilled in the art withoul
departing from the invention hexein. Accordiogly. It is
intended that the invention be limited only try the spirit and
scope of the appended claims,

What {5 claimed is:

1. Al information processiog apparmtus with multitasking
function, the information processitig Apparatus comprising:

{m) a pluratity of mmtables, cach comprising adisc-setting
tablc for mounting an optical disc;

(b) a plucality of optical upits, cach comgwising a driving
means and an optical read head, wherein said driving
means js provided for moving said optical read head in
a adial direction of sald optical dise to a predetermined
disc position on A surface of said optical dise;

() means for simultanecusly controlling a plurality of
said driving means to move a plurality of said oplical
read hoads to a plurality of ined disc posl-
tions on at Jeast two optical discs for retrisving infor-
mation stored thereon;

(d) 2 plurality of signal-process systems for convertdng a
plurality of information ses retrieved by sald plurality
of optical read heads from & cornpwet disc forruat to the
original sate of the information; and

{c) data transmitting means for wansmitting a plurality of
the information sets comverted by sald plurality of
signal-procss systems (o » host computcs,

2. The information processing appartus of claim 1.
wherein at least ope of said optical units further compuises
an additional optical read hesd having an objcctive lens
disposed in a dircetion facing the other surface of & selected
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optical disc 10 thet information stored an both surfaces of
said sclected optical disc can be simultansonsly accessed.

3. The information processing mppmratus of claim 1,
wherein zaid pluality of twentables and said plurality of
optical units are Aranged in such a manner that at least two
optical discs adjacently stored in said jnformation process-
ing wpparatus are generally aligned with each other so that
said at least two optical discs are selcctively accessible by at
least one of said optical Tead heads.

4. The [pformation processing sppwratus of claim L
whereln a sciected plurality of said optical read heads are
generally aligicd with each other yo that at Icast two of sald
selected plurality of optical read heads are capable of being
independently moved by separaic driving mcans to at beast
two of predelarmined dise positions on the same surface of
& sclected opieal dise for simultanecusly retricving at least
twa scts of informmtion stored therson.

5. Tho information processing apparatus of claim 1,
wherein;

said plurality of turntables are hovizontally amanged in

such » manner that a selected plurality of optical discs
stered tharcon are generally fallen onto an Imaginary
horizontal disc plane; and

said plurality of optical units are mranged in such a

tnaoner that the traveliag paths of a selecied plunality of
said optcal read heads are penerally fallen onto two
imagivery hor{zontal travelling planes, one above and
the other beiow sald imaginary horizontal disc planc;

so that sajd selected plurality of optical read heads arc
able 10 indcpendently move to a selected plucality of
predetormined dise tracks on both sucfaces of at least
one of said sclected plurality of optical discs for
simultanecusly retricving a plurality of infarmation
ety gtored therson,
£. The information processing apparatus of elajm 1 further
comprising at least one disc compartment fer sioring said
plurality of trntables and std plurality of optical units
therein, and a security means for locking said at least oo
disc compattrnem from being unauthorizedly opeacd so as
to safeguard optical discs stered therein,
7. The information processing apparatus of claim 6,
wherein said security means is selectively controllable by a
meehanical means and by an electrical signsl,

5
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8. The information processing apparatus of clalm 1 further .

comprising two disc compartments for storing zajd plurality
of namtables, and a disc-compartment transporting means
that enables oae of said two dise compartments to indepen-
dently extend out and reaact into said information process-
ing appacatys for disc exchagging while the cther of said two
disc compartracots remaing in A rctracted position,

9. The information processing apparatus of clam 1 further
comprising A tirntable motor and a control eaus., wherein
said control means is provided for controfling the rotating of
said turntahle rmotor selectively at a constant angular veloc-
ity and at a eonstant linear velogity,

10. The information processing apparatus of claim 1.
wherein at least two of said optical read heads are moved by
respoctive deivieg means for coordinately proceoding the
reprodiction of a software progran, ons of said af least two
opilea] read heads is toved to a set of disc macks oonsisting
of the data that aye not responsive to reproducing the sound
effects of said software program. and another one of said at
least two optical read heads is moved to another set of disc
tracks consisting of the data that arc ot responsive to

22
reproducing the vidco images of sald soffware program, so
that said soupd cffects and sald video imsges of said
software program are simultaneously reproduced.

11. The infonmation processing apparatus of claim 1,
wherein each of said turntables comprising:

(2) a disc-setting Lable for bearing an optical dise therton.
said disc-setiing table comprising disc-releasing means
having an outward-biased tendency for pushing said
optical disc apart from said dise-setting table; and

{b) a diso-holding and -releasing means cormprising (i) a
hollow member that has an clevaied eehter porticn
belng sized to fit into the center hole of snid optical
dise, (11} disc-holding means retractable {nto the inside
of said hollow member but peefecably retuming to its
outward-bissed normal position protruding to the sul-
side of said hollow member for locking said optical
disc in place, and (i) a releasing button that upon
pressing retracts said dise-holding means to the inside
of said hollaw member, so as to allow said disc-
releasing meens to push said optical disc apart from
said dizc-zetting table.

12. The tumtable of claim 11, wherein the elevated center
pention of said hollow membwr has a noncircular outar
boyndary for adapting a disc having a ccoter hole with a
complementary boundary so &5 to ensure precision griping.
thus allowing said disc to rotals at & high speed.

13. An Information processing apparatus comprising:

(a) a disc compartment;

{b) a plunality of mrntables disposed within said disc
compartment, each of said mmtables cotnprising a
disc-getting table for mounting an optical disc thercon;

{c) an optical unit comgrising a driving means and af lcast
one optical read head, said driving means being pro-
vided for moving said at Jenst one optical read head iy
r tadial direction retative to at least one of sald disc-
sciting tables;

{d) mecans for controlling gnid driving means to move said
at lcast one optical read head for selectively neccssing
optical dises mountod on at least two of said plurality
of oyrntables; and

(&) at Jeast onc signal-process system for convarting the
Informaticn retrieved by said at Jcast one optical read
head from a compact disc format to the original state of
the information;

wherein zald tyrntables, said disc-ssiting tablcs. and said
optical unit ars armoged in such a manner that optical discs
mounicd on said disc-setting tables e generally aligoed
with each other 5o as to allow said optical unit to selectively

¥ access ench of said optical dises.
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14. The information processing apparatus of claim 13,
wherein sald optical unit comprises two optical read heads
having respective objcctive lenses facing to each other so
that said two optical read hends are capable of being moved
simultanecusly by said driving means for mircving infor-
mation stored on both surfaces of a selected optical disc
thercon.

15. The information proccssing spparatus of claim 13
further comprising & tumtable motor and 2 control means,
wheredn sad cootrol means & provided for controlling the
rotating of taid Aomtable motor selectively st a constam
angular velocity nod at a constant linear velocity,
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HIGH-FERFORMANCE INFORMATION
PROCESSING APPARATUS HAVING
MUTTITASKING FUNCTIONS

This application is u divisional ol application Ser. Ne.
0R/R850,844 filed May 2, 1997 now abandoned.

FIELL} OF THE INVENTION

'Me present fnvention relates generally to the field of an
information processing apparatus using eplical disc media
for providing and storing informaticn and more particularly
to & high-performance information processing appararus
having multiple and highly-improved functions of second-
ary and tertiary storage for improving the efficiency of a host
computer in performing information processing.

BACKGROUND OF THE INVENTION

It is oowadays csseniial that a computer system be
equipped with a bard-disk drive, o Roppy-disk drive, a
read-unly-memory compadt-dise (CL-ROM) drive, and a
hackup drive cither a tape backup drive o7 a removable-disk
drive, Fach of these drives had becn evolved [or taking part
in providing some of the multiple functions of secondary

and tertiary storage nccessary for lhe computer system (0

become fully operable in preforming information process-
g,

The function of a Lard-disk drive s known to supply
on-line information to the microprocessor of a computer

systen; while, & floppy-disk drive allows 2 user to install

sollware onta the hard-disk drive and 1o transporl data
betwien compulers. This has been the basis for the evolution
of conventional computer systemts; and, the proceeding of
infurmation progessing has thus been heavily dependent on
the read/weite apcration of the hard-disk drive. The imme-
diale disadvantape has been that cach pewly-purchased
soflware program has to go through a tedious, lime.
consuming installation process throwgh which program files
are (decompressedly) cupied to the hard-disk drive [rom
which the software program is then launched. This remains
in olfect regardless of whether software is distributed
{hrough vptical-dise or Aappy-disk media. Aside from the
direel cost paid for software, an cnd wser is also inqurred
with indirect cost far having cocresponding hard-disk space
For staring, the purchased software program.

When 2 software prograr is distributed through Boppy-
disk media, an cod user is advised to make a set of backup
vopics because foppy diskettes are susceptible not valy to
physical and external damages bul 1 magnetic degradation.
Tnevitably encauntered are other disadvantapes: requiring u
time-consuming backup process and leaving na roam for the
soflware program to be copyripht prolected.

The practice of installing a purchased software program
from purchased soltware diskettes 10 a hard-disk drive does
nol leave much room for software 1o be copy-tight protected.
There exist hardware-type protection devices; bot, they are
alfordable ouly for high-price software programs with wn
aim of selling at most a few thousand copies for use in
trading, stocks or [ulures in real time, for instance. In
conlrast, volume software programs ace seld in sealed cove-
lopes. Once a scaled envelope of a saftwars program is
ppened, an ¢od user s assumed (o accept lhe softwarg
license agreement sel by a software developer; and, the
sollware program is not returaable, Unforunately, theee is
oo practical way to prevent the volume soflware propram
frum being illegally copied or duplicaied. As with the
software developers producing high-volume and kew-price

35

40

45

50

55

2
software programs suffer from their products being illegally
copied, 1the ond users lose their opportunity Lo thoroughly ry
out a software program before purchasing,

The conventional practice eventally deprades the read/
wrile efficiency of a hard-disk drive. This is because user-
crealed amd soflware-created data files mixedly stored with
program files on the hard-disk drive are conslanily rewritten,
frapmemally relocated, and eventually scaticred all over the
hard-disk drive. Accordingly, « longer lime is needed 10 ind
all of the fragmentally-siored data of a large user-created
data file. The only remedy currently available for this
problem is 1o routinely run a fils-defragmeatation process.
Unfortunately, as more and more software programs or
user-created data files are stored on the hard.disk drive, the
file-defragmentation process becomes more and mare time-
consuming, because it also invalves relocation of the pru-
gram files that occupy most of the hard-disk space bl are
pever changed or allered throughout the entire life of their
usage.

Another concern of the conventional practice is that »
hard-disk drive is subject 1o noophysical damages, for
instance, such #s program files heing truncated or cross-
linked due to improper ussossing or wriling during infurma-
tion reproducing of being infected by computer virs, As a
result, sofiware programs become corrupled; and, another
tedious soliware installation process is sgain necded.

A CDROM drive, cven \hough becoming increasingly
populatly, plays a much lsss siguificant role in intormation
processing when cumpared with 4 hard-disk drive. This is
clearly reflecied in the fact that the CI-ROM drive 1%
designed to serve as fertiary storage for providing off-line
archives, for diseibuting soltware programs io be installed
pato 4 hard-disk drive, and fbr playing an sudio dise. Often,
much of the information originally stored oo pptical discs
has ta be copied 1o the hard-disk drive. Lveniually, a mass
ol information is accumulated in the hard-disk drive, Al this
poiat, it beeomes highly desirable to bave a backup drive
gither a lape hackup drive or a removable-disk drive for
sloring the accumulated mass information. This not only
incurs substantial costs to end users but adds up stouctural
bulkiness and power consumption Lo the COMPUIET SYSICIME,

In order 1o remedy (he disadvantages and problems men-
linoed hereinbefore, my U5, Pat, Mo, 5,748,575 advances
the rote of CD-ROM apparaluses in information processing
from tertiary storage 1o secondary storage. This is achieved
bry providing & CD-ROM-type information processing appa-
ratus having plural turntables for removably sccammodating
optical discs thereon, plural head units, contro) means for
controlling the independent movements of the head units,
signal-process systems Jur converting multiple sets ol mlor-
mation from a compact dise format to the original stale of
the information, and data transmitting means for simulta-
aoovusly transmitting multiple sets of converted information
to a host computer, The CD-ROM-type information pro-
cessing apparatus of U5 Pat. Mo, 5,748,575 enables u
compnler system to simullancously and multitaskingly
lsunch severa] software programs directly from originul
software discs, thus eliminating tedious and time-consuming
soltware installation, affording a kind of copyright protec-
Liom 10 sofiware, and alleviating the burden of a hard-disk
drive in infarmation reproduction processing. However, the
read-only pature of US Pal. No. 5,748,573 disallows any
storing of user-crealed data files, requining a hard-disk drive
[or its host computer. The present invention thus makes the
aptical information processing spparatus of 1.5 Pat. No,
5,748 575 10 hecume a master drive having oot only multipls
hul highly-improved fuactions of second and tertiary storage
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50 as {0 be capable of replaciag all of the drives such as
hard-disk, floppy-disk, optical-dise, and backup drives that
are normally needed in a conventional computer system.

OBJECTS OF THE INVENTION

A first object of the present invention is to provide an
information processing apparatus capable of performing not
only information reading in muliitasking but mformation
wrillng,

A second ubject of the present invention is o provide an
information processing apparatus having a head vnit capable
of seleglively interacting with al least two optical discs
through its driving means, so as fo manufacturc high-
performence infurmition processing apparatus at reduced
costs,

A third object of the present invention is (o provide an
information processing apparatus baving plural turntahes,
plural head wnits, plural decoding units, a1 jeast one encod-
ing unit, 4nd # system conlrol upil 50 as 10 afford complets
and highly-impraved tonctions of secondary storage and
tertiary storape for replacing all of the hard-disk, foppy-
disk, optical-dise, and backup drives normally needed in a
gonvenlivnal compuier system.

SUMMARY OF THE INVENTION

According 1o a firsl preferred cmbodiment of the present
invention, an information processing apparatus courpriscs
plural head uoits and plural decoding units for multitask-
inply performing infurmation reading, and at least one
encoding wnil for performing information writing with
respect 10 2 sclected dise surface.

According to a second preferred embodiment of the
present invention, an information processing apparatus com-

prises plural turniables each being ratatahle about a respes-

tive ane of central axes for removably acanmmodating al
least one opticsl dise, aud ooe head unit capable of posi-
livning its head-means group sclectively between the turn-
tables and thus seleclively interacting with the aptical discs
for pecforming informativn reading or wriling.

According 10 a third prefereed embodiment of the present
invention, an infommation processing apparalus comprises
plura] turatables cach heing rotatable about a Tespective one
of central axes Lor removably accoumodating al least oue
aptivul dise, pliral head vailts and plural decoding units for
multitaskingly pecforming informalion teading, at least one
eneoding unil for pertarming infarmation writing, and a
syslem control wnit for coordinating operaticn of and for
enabling direct communpication of the head units, 50 8% 1o

allow said infurmation processing apparatug 1o possess not

only complete but highly-improved functions unobtainable
from any combinations of exisling hard-disk, foppy-disk,
pplical-dise, and backup drives that are uecessarily equipped
in & convantional compuler system,

BRIET NESCRIPTION QI THE DRAWINGS

F1G, 1 is a cutaway side view of an information process-
ing, apparatus having two head units capable of seleclively
performing information reading in multilasking snd infor-
miation wriling with respect to one disc surface, in accor-
dance with u first preferred cmbodiment of the present
invention.

FIt. 2 is a block disgram of a control system of the
information processing apparatus shown in FIG. 1

FIG. 3 is a How chart showing a dise operuling system tor
coordinpting operativn of the head vnits 1o simullanecusly
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process at least two sets of information associated with the
same lask for improving informution-process speed.

FI, 4 i a top view of an information processing appa-
ratus baving one head unit movable seleclively between
plural turmables, in accordance with a second preferred
embodiment of the present invention,

FIfL. 5 is an illustrative top view of a head unil and a
turnlable of FIG. 4, showing a driving means in a culaway
10p vicw and a head-means group in a plan view.

I1G, 6 is & vulaway side view of the bead unit and the
turntable wlong the ling 6—6 of FIG. 5.

FIG. 7 is a perspective view of un information processing
apparatus in a disc-loaded postlion, in accordance wilh #
third preferred embodiment of the present inventian.

FIG. 8 is an illustrative lop view of the information
procossing apparatus scen in FIG, 7, shawing five opticul
head units and eight tuentables mounted with discs thereon.

FIG. 9 is a simplified block diagram of 4 contrul system
of the information processing apparatus shown in FIG. 8.

FIG. 10 is an altemnative canfiguzation of plural wratalles
and plural head units,

DETAILEDR DESCRIPTION OF THE
PREFERRED EMBODIMENT

Referring now 1o FIGS, 1-3, a fiest preferred embodiment
of the proscat invention will be deseribed in detail herein-
below.

TIG. 1 is a culaway side view of an information process-
ing apparatus with mullitasking capability, having two aph-
cal head units and one tumtable for detachably mouating
ong optical disc. Apparatus 100 has a strcture 101 on which
various mechunisim components are disposed. The structure
ullows the apparalus o be cither internally installed as a
Built-in wpit in a computer system ot covered by a housing
for use 48 a stund-alone unil 10 be conmected 1o A hast
compuicr, Mounted on structure 101 are an clectnical board
145, o fuemlable motor 102, head units 128 and 130, Turn-
table moter 102 is provided for rotaling a turntable 103 that
has a disce-setting surfuce 104 for accommodating an oplical
disc 140, and a copcave portion 105 for accummodating a
conves portion 131 of a disc clamp 110. Dise clamp 110 i%
mavable in up/down direclions for respectively releasing/
clamping optical disc 140,

Head unit 120 basically comprises an optical hcad means
(i-¢., pickup) 121 and a driving motor 122, Driviag motor
122 is provided for maving optical head means 121 in a
direction perpendicular 10 the centeal axis of turntable 103
{or in a radial direction of vpticat dise 140) through rotating
a serew shafl 125, Oplical head means 123, provided for
reading infonnation from and for writing information wato
the lower surface 141 of aptical disc 140, is supported by a
carfer member 123 having a female screw for engagiog
with screw shaft 125, Screw shaft 125 has a pivoled end 126
rotatably supported by structure 101 und a gear 127 engaged
with a gear 128 on driving motor 132, thus forming a driving
mechanizm for optical head unit 120, Similarly disposcd on
the other end of structure 101 15 head unit 130 that comprises
an oplical Lead means 13, & pivoled end 136, a carricr
member 133 with 2 female screw, 4 gear 137 on screw shatt
135, u gear 138 on driving motor 132, thus forming a driving
mechanism for head wnit 130, Upon receiving power and
control signals, driving motors 122 and 132 independently
and simulanconsly move respective optical head means 121
and 131 in a rudial dircction of optical disc 140 w0 prede.
termined positions, so as (o mulitaskingly intersct with the
lower surface 141 of optical dise 140.
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In arder to pertdorm the abovementioned multitasking,
turntahle motor 102 and (hus optical disc 140 are fotated at
a constant angulae velocity (CAY) method, Even though
heing reduced Lo hall, the sorage capacity of an 120-mm
vplical disc encoded in the CAY method can still bold a
mintmum ol 250 megabyies of data. Most imponantly, the
CAV rotation method allows the apparntus of the present
invention Lo rotule at 4 constant, higher angular velocity [or
mullitaskingly pecfonning high-speed informalion process-
ing.

FIG. 2 is 8 hlock diagram of a conirol system of the
information processing apparatus of FIG. 1. Head units 120
and 1M respectively comprise optical head means 121 and
131, and driving motors 122 and 132, Optical head means
121 apd 131 each having elements such as 2 scmiconductor
laser diode, objective lens, projection lens, pholosensors,
h-4 wave plates, polarizing and beam-splitting prisms, ace
provided Tor inleracting with optical disc 140, Detailed
arrangement of these clements is well known to those skilled
in the arl of oplical slorage wechoolopy and necds ool be
repedted here. Optical head means 121 and 131 are respec-
tively interfaced with signal amplifiers 200 and 202, servo
controls 211 and 212, local signal-processing systerms, and
local control units 210 and 260, The Iocal signal-processing
system associated with optical head means 121 includes a
decoding unit 2200 and an encoding it 230 for proceeding
with information reading and writing respectively; while,
the logal signal-processing system of optical head mcans
131 includes a decoding wnit 270 for information reading,
naly, Local control units 210 and 260 respectively contaio-
ing MI?Us 211 and 261 and ROMsRAMS (read-only memo-
rics and randem access memories) 212 and 262 are provided
for controlling eperation ol 1he respective decoding,/
encoding wnits and the respective servo controls inoa local

level, 50 a8 to allow multitasking to take place most effec-

Lively.

Signals sensed by oplical head means 121 and 131 arc
very weak and thus cespectively amplified by signal ampli-
fices 201 and 202 to derive usable error signals and high-
frequency signals. The derived ereor siprals interface with
respective servo controls 211 and 212 for independently
controlling the locusing and the radial tracking of optical
head means 121 and 131 CIV/CAV conirol 250 also
receives the derived error signals through MIPU 261, for

seleclively contrelling (he rolation speeds of turntable motor

102 normally 21 4 constanl angular velocily (CAY) acd al o
constapl lingar velocily (CT.V) when either of optical head
means 121 and 131 senses CTV-recurded inlormation from
nptical disc 140. The high-frequency signals from cach of

signad amplifiers 201 and 202 are in g compact dise format

or specifically in the EFM (eight-te-fourieen modulation)
format and thus necd to be processed by decoding unis 220
and 270 respectively comprising CIRC {Cross Interleaved
Rued-8olomon Code) decoders 221 and 271, CD decoders
222 and 272, and RAM (random access memory) 223 and
273 i order for the signals to b deinterleaved,
demodulated, and decoded for criorecorecction progess,
restosing the original sequence of data symbols, and fnally
converting the 14-bit word back to the original 8-bit data
symbols. RAMs 223 and 273 arc used in temporanly storing
data to be reassembled during the procecding of the signal
Processing.

Included in encoding wiit 2M are a CIRC encoder 231, a
CTY encoder 232, and o RAM 233 for cncoding a set of
information to be stored oole oplical disc 140 through
optical head mesns 121, Dunng information wriling, a
semicanductor 1aser diode (not shown) contained in optical
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head means 121 is controlled by local control woit 210t
cmil a lascr beam at increased ouiput power, Also provided
in FIG. 2 are a digital-to-analog converter (IJA Converter)
280 and avdio amplifier 281 for sound reproducing, and an
audio inpul 282 and an analog-tu-digital cooverter (A/D
Converter) 283 for sound recording,

Local control upils 200 and 26ik are interfuced by a system
control unit 290 containing MPU 291 and ROM/RAM 292
through wide-band host interface 293 and system control
bus 294, 'The read-only memory portion of ROM/RAM 252
contains basic insiructions needed for MPU 291 1w isue
control signals to MPUs 211 and 261 for coordinaling
vperation of head units 120 and 130, ITDM (intelligent
time-division multiplexer) 295 and other wide-band buses
are provided in order for plurat sels of data decoded by
decoding units 220 and 270 1w be simultancously lransmitted
to A host compuker 296,

Optical dise 140 may coniain information in a digital data
format and in a digital avdio format needed for muoning
multimedia applications, '1he table of conlents for such a
mixed disc uscs the digital audio formal. Informativn in the
digital dala formal can be binary programs, ASCI text,
wraphics, and video imapes, which arc basically associated
with produring visus] images. The digital data information
i stored on data tracks in oo sector or block struchire
including syne, header, data, andfor auxiliary EDC/ECC
(error correction and detection) fields. Digital awbio data
information, however, (s read as frames amd bas o be stored
on audiv tracks separated from the data tracks, A pre-gap
and/or post-pap containing oo data is provided o serve as &
lransition between a data track and an audin track. Under
these circumstances, it is difficult for a cooventional
CD-ROM drive baving only one head unit fo simulluneously
reproduce bath the digital data information and the digilal
auctio tnformation in a real time made, sueh as playing
fufl-sereen, full-molion pictures (requiring 30 frames per
second), To the contrary, this can be casily achieved by
information processing apparatus 1M of the present iwven-
tion when a set of instrugtions are provided for coordinating
head units 120 and 130 10 perform such a fusk.

Accordingly, provided in the presemt invention is a flow
chart, F1G. 3, of a disc operaling system for coordinating the
head units to simultancously process two sets of information
associated with the same reading lask of a soflware propram
for increasing informatipn-process speed. Notc that “57
stands for “Step” herginafter. When receiving a regueat
signal from host computer 296 for perflorming a new reading
sk (8301 and 5302), MPLU 291 (shown in FIG. 2) deter-
mibes il there s any idle hesd wnit gjlocable o e new
reading lask (3303, I nol, MI?U 291 inlerfaces with MPUs
211 and 261 for detecting task-priovity-level information
{5304) and the activities of bead units 120 and 130 to be
suspended are stored 1o the RAM porlion of ROM/RAM 292
(5305), and for making the head unit working on the
Iowest-priorily task available as the first head unit to the new
reading task (S306). MPU 2091 turther checks if the RAM
portion of ROM/MRAM 292 conmuing the TOC (1able of
contents) information of optical dise 140 (8307) associated
with the new reading task, 17 pot, the frst head unit is theo
instructed to read the TOC information, which is kocated in
the tcad-in arca of optical dise 140, for obtaining address
informnation associated with the new reading task (S308).
The TOC information may include locations of digital data
information and digital audio information. S31? determines
if the new reading task involves reading of digital audio
information. When the new reading task docs pot involve the
reading of digitl audio information, the first head unit is
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contralled (o read digital data information for the reproduc-
tion of the binary program associated with the new reading
lask, 5o as o executs the software program and 1o produce
visual images. The digital data infarmation is decoded and
emporarily stored in RAM 223 or RAM 273 served as a
buffer (5311). 5312 determines if host computer 296 is ready
for accepting the dmta lemporarily stored in the respective
buffer. After the digital data information is sent lo host
computer 296 (5313), 5314 delermines if the reading of the
digital data information is completes] or nat. When there
involves reading digital audio information {5309), a second
head unit is theo made available by suspending, if necessary,
the activity of the second head unit for repmducing the
digital audio information (5315-5317). 1f boih reading
digital audio information (S318} and reading digital data
infurmation (5314) ar¢ cumpleted, head unis 120 and 130
are instructed to resune their suspended R/W activilies if
any (%320). When there is no suspended B/ activity
(5319) or the svspended R/W aclivities wre cumpleted
(5321), the activilics of both head units 120 and 130 arc
secondingly cnded (5322).

In cssence, the intormation processing apparatus com-
prises a confrol syslem unit having microprogessor meins
and ROM comprising basic instruetions for conrdinatiog
operation of these head units to simullangously process al
leas twa sels of information assuciated seleclively with the
samu task for ingreasing information-process speed and with
different tasks for achieving true multitasking.

Reforring, now w FIGS, -6, a secand prefeered embodi-
ment of the present invention will be deseribed in detail
hereinbelow.

FIG. 4 is a perspeective, top view of an informalien
processing apparatus 400 haviog an optical head wnit 401
comprising an optical head-means provp 402 and a driving
means (or swing mechanism) #3, Driving means 403 s
provided for moving optical head-means group 402 1o travel
through swinging aboul axis 416 10 any disc positions
sclectively on discs 404—409 that are disposcd on respective
discescting surlaces of turntables 410-418 cach being rotat-
able abowt o separate one of central axes. Back of the dises
has a diameter of 45 mm, The disc-setling surfaces and thus
the dises are horizontally aligned witl cach olher and are
voucentrically disposed at predeteninined positions such that
the centers of 1hese discs arc at an equal distance from axis
416. Undernsath turntable 407 is a wrotable motor 650
(showa in VIG. 6) fur driving tumntaliles 410-418 simulta
neously, Each of weotables 410415 comprises its own
disc-loading and teleasing mcans. Thus, withoul going
through ather intermediale loading stages (such as internal
dise changing or disc selecting used in the prior ars),
informativn reading/wriling can be immeshislely procoeded
simply through swinging head-means group 402 about axis
416 to & disc selectively between discs 404—409.

Driving meuns 403 cnables opiical head unit 401 10
puttorm a maximum ol 330° swing about axis 416, starting
(rom position 418, Lor aceessing any disc positions on discs
404300, Specifically, head-means group 402 of vptical
hesd uoil 401 travels in accordance with the phantom
circular line 417; thus, any information stored on these discs
becomes readily accessible, Because of being designed for
disgs with smaller sizes and being equipped with a single
turoteble motor and an optical head unit 401 capable of
travelling, among discs 404 409, information pragessing
apparatus 400 can be economically prodused in a size
similar 10 the commercially available single 120-mm-dise
player, instatlable imo the interior of a personal computer.

MHscs 404 409 shown in FIG. 4 are arranged in a manner
thut there is an open space hetween dise 404 and disc 409 for
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optical head unit 401 {0 park at position 418, Thiz open
space allows hemd-means group 402 to conlain an upper
optical head means 451 and a lower optical head means 452
(shown in TIG. 6) withoul intecfering with the loading/
unloading of discs 404 and 409, Objective lenses of optical
head means 441 and 452 (FIG. §) are disposed in a direction
facing to each other, 50 as 1o allow both surfaces of a
selected one of discs d04-409 o be simullaneously
accessed. Use of two optical read heads of this type provides
twofold advantages: doubling nen only the information stor-
age capacity of & dise but the speed of information process-
ing,

TIG. 5 is an enlarged perspective tap view of optical head
unit 401 with head-means group 402 moved to the lead-in
ared of the innermost dise position of disc 407 mounted on
turntable 413, for illustrating that a single driving means 403
is used o hodzontally move optical head-means group 402
selectively between various dise positions as well as
hetween a plurality of discs for informalivu reading/wriling
in accordance with the present embodiment. The cutaway
side view along the line of 6.—6 of FIG. 5 is shown in FIG.
6. Optical head-meens group 402 supported by a shall 502
is swingable about axis 416. The swing motion of optical
head-means group 402 is powered by driving means 403
threugh a toothed helt 520,

Turntable 413 scen in FIG. 6 has 8 weatable shafl 655
which is rutatably connected to the wpper shafl of turnlable
motor 650 fastencd 1o a frame 640, At Lthe top pontion of
turntable shaft 655 arc a disc-setting tahle surfaco 660 and
disc clamp means 665 retractable inte lurntable shaft 635 for
clamping/releasing disc 407. At the other partion of the shull
of motor 650 is & pulley 651 conneeted by a toothed bell 652
for transmilling rotation power Erom turmtable motor 650w
other humtables scen in FIG. 4, Accordingly, & pluraliy of
turntables can be driven hy 4 single twrotable motor, This
reduces construction costs and space for commercializiag
the aptical infarmation processing apparatus of the prescal
wvention.

Shaft 502 is rotatably suppuried by bearings 603 and 604
and has a pivoted end 605 for its swinging, Bearings 603 and
604 ure respectively supported by lap and botiom supporting
frames 60% and 606 fixedly atlached to driving means 403,
Astap pin 607 fixedly attached to frame 640 and two belieal
tension springs 604 und 60% arranged in opposile direction
are provided in order o produce torgue restrain for 2 seady
swing of shafl 502 aboul its axis 416, A stop pin 610 fixedly
attached to Lhe bottom portion of shafl S02 is provided for
resting shaft 502 at a reference pusition, A toothed bl 611
conucets a pulley 612 on shaft 502 and a pulley 613 on 4
merving-coil shaft 620 for iransmitting rotation power. Pul-
ley 613 has a dismeter larger than pulley 632 so that driving
means 403 can provide a maximal swing angle of 350° This
allows optical head-means group 402 to trave] rapidly not
only between dise pusitions of 4 selecied dise bul between
discs 404-409, becawse the travelling invalves only one
single-dircctional movement,

Suppaorted by bearings 621, moviog-coil shaft 620 has 1op
a0d botiom pivats 622 and 623 that are respectively held
place by top and botiom [rames 624 and 625 Lor il swing.
One eud of moving coil 626 is fixedly attached to moving-
coil shaft 620, the other cod is allowed 1o freely travel in the
unifurm air gap 627 defined by an outer soft-iron palc piece
628 and an jnner pole picce 629. Bonded o vuter soft-iron
pole picce 628 is a mognet 630. An uir pap 631 extending to
the inmur arca of & covering frame 632 is provided in order
for mavingscoi) shafl 620 with susched moving coil 626 to
be wssembled imo the configuration of FIG. § and also
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aliows maving-cotl shaft 620 and the lxedly attached end of
meving coil 626 to rotate about the axis defined by pivols
622 and 623, Attached to the outer circular area of mapoct
630 is o laminated steel shell 633 thal pols as 2 magpetic
collector ring and also efectively shields the element from
stray felds.

Referring now to FIGS, 7-9, a third preferred embodi-
ment of the present invention will be described in detai
hereinlxlow.

FIG. 7 is s pomspective Top, side view of an information
processing spparaius 700, having a0 upper compariment 710
and a lower compartments 760 hoth currently being in a
disc-loaded posilion. FYG. 8 is a perspeclive top view of
information processing apparatus 700 shuwing lower com-
partment 760 extended to a dise laading/unluading position,
Compartment trapsporting means 711 and 761 are provided
[or making compartments 710 and 760 retractable into {ie.,
in # disc-losded pusition) and out of (i.e., in 8 dise-loading/
vnloading positions) structure 701, On the front panel 715 of
upper compartment 71, there are a push-1ype button 716 for
the open/close operation of upper compartment 710, an
audio output connector 717 for sound outpur, a play button
718 fur playing a digital avdio dise, and a volume control
720 for adjusting sound level, Also equipped in information
processing apparatus 700 is a lockout device 721 for locking
bath eompartments 710 and 760 with respect o siructure
701 for saleguarding the optical dises stored thercin from
being unauthorizedly removed. Lockoul deviee 721 s
responsive to a mechanical key and 1o an electrical signal
issued by a host computer, allawing Lhe upen/close aperation
of comparlments 710 and 760 controllable by the signal
generated [row the kevboard of a hosl computer (oot
shown).

Situated in upper compartment 710 are ane 120-mm dise
769 horizontally disposed un turmtable 779 and one head
upit 73 having a head-means groun 849 (F1G. 8) swingable
(o a predetennined dise position ina direction perpendicular
to the central axis of turotable 779 {or in a radial dircetion
of disc 769). Preferably, a dise with audio or multimedia
information will be played in this comprriment.

Horizontally disposed in lower compariieal 760 are
seven 45-mm-diancter dises 770-776 siured oo respective
disc-selling susfacus of trntables 7R0-786 and four head
units, 74-743 respectively comprising head-means proups
850-853. Dreferably, lower compartment 760 serves as
secondary storape for launching software programs directly
therefrom and for storng user-created data files and/or
software-generated data files, The soflware-generated data
files reler W as the data information such as hardware selting
paramelers and viher data liles not relsled 1o the program
filcs that are stored on a dise for distribution. Tumtables
780-786 and thus their respective disc-sctting surfaces, each
being rotatable about 3 separale voe of central axes, are
arranged in such a maenner that discs 770-776 mounted
thereon are horizontally aligned with cech other. Head-
means groups F50-853 are also aligned 1o the best oxtent,
forming a herizonial ravelling plane (consisting of the
phantom cireular lines) undermeath perpendicular 10 the
central axes of wrniables 780-786 (or parallel to (he dise-
surbace plancy for facilitating their focusing during ineract-
ing with the tower surfaces of discs 770-776. As illustrated
by the phantom cireular lines, head-means group B5U-833
are able to travel selectively between dises 770-772,
boetween dises TT2—774, botween dises 772, 775 and 776,
and between dises 774 and 775, respectively. Information
stared on (he 45-mm dises is preferably in the CAV scheme,
in order for head units 74%-743 to perform high-speed,
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multitasking information processing. A single side of 2
45-mm dise of this lype is capable of holding a minimum of
GO megabytes of data, sefficient [or storing a package of
application software programs such as Microsalt Office@®
contatning Microsoft Word® Version 6.0a (abowt 17
megabytes), Microsoft Lxcel® Version 5.0 (abowt 17
megabytes), and Microsoft PowerPoint® Version 4.0 (about
18 megabyes), Use of @ 45-mm disc or ather small-sized
discs is also more realistic then that of an 120-um dise
because softwarc developers such as Micosoft®@ IBME,
WordPerfeet®, or Lotus® are mosl likely (o produce their
own software discs but each of their system or applicalion
sofllware programs is not big enovgh to even fill up 15% of
an 120-mm disc capacity. This also gives a wser flexibility to
chunse a preferred program, for instance, 4 word processing
program between WordPerfect®(about 28 megabytes) and
Microsofl Word® since both are unlikely to be stored on the
same dise,

Disc 772, capable of being simulluneously intcracted by
lhree head wnits 740-742, preferably containg a package of
spplication software programs including, for instance,
Mictosall Word®, [xeel®, and PowerPuini®. Turntable
784 acoessible by bead units 741 and 743 is an ideal location
for storing & Microsofl Windows® 95 or [BM O3/2@ disc
containing a disk vperating system (D0O3) and vther shared
programs. [ses 775 and 776 may contain erasable/
rewritable media for sloving data files crealed by o user or
penceated by a software program: and, head units 742 and
T43 are capable of scleatively performing information read-
ing and information writing, While renning system and/or
applieation software programs from dises situaied in lower
compartment 760, a user can enjoy digital music by playing
an audio disc sitiated in upper compartwent 710, The
individuat open/close operation capability of upper compan-
ment 710 and lower compartment 760 [urther allows the
uscr to change a music dise, when peeded, without inter-
rupting hisfher active sprograms performed in lower com-
purtment 760, and viee versa.

Owing to the high-speed and multitasking nature of
information processing apparutus 700 of ihe present
embodiment, it becomes possible 1o Jaunch or exceute
saftware programs directly from original sofiware discs,
This eliminatcs the conventional, tedious and timce
consuming soflware installation procedure in which a soft-
ware program stored oo a plurality of {loppy disketles or an
oplival dise has 1o be (decompresscdly) copied Lo a hard-disk
drive from where the soflware program is then launched,

A simplified block diagram of a contral system of infor-
mation processing apparatus 700 is showa in FIG, 9. Head
units 739-743 respectively contain optical head means
949953 and driving means 959-963 that are respectively
interacted by logal provessing-control systems JU9-913,
Each of local processing-control systems $09-913 contains
a lncal control unit (each having a MPU and s ROM/RAM),
and 2 decoding unit. Local processing-control systems 912
and 913 each additionally comprises an encoding unit for
performing information wriling, Each of the lacal contrul
ynits controls operation of a respective one of the head units,
g respeclive one of e decoding/encoding vnils, and a
respective one of the servo controls in a local level, so a5 10
allow multitasking to take place most effectively, Conver-
sion of audio data betwcen analog and digital formats is
performed by an andio-processing unit 908, Tumntable
motors M1 and 902 rotate respeclive turntables 779 apd
780786 cither at a CTV scheme or at 8 CAV scheme. A
system control unit 920, vomprising MPLU a 921, a ROM
922, u RAM 923, and = SRAM (static randomaceess



Case 2:06-cv-10410-AC-VMM Document 1  Filed 01/30/06 Page 49 of 50

US 6,222,799 Bl

1

memory) 924, is conpected to each of 1he local processing-
coutral systemns 909-913 for interacting with a host com-
puter 930 and tor coordiating the local operations of Lhe
local contro]l units conlained in local processing-control
systems 9913 throvgh wide-band Lost intertace 925 and
system control bus %246, In essence, system control unit 920
coordinates operation of head units 740-743 in interacting
with discs 770-776 30 as to allow selected two of head units
740-743 10 simultancously process two scts of information
associated scleetively with the same sk for improving
information-process speed and with ditferent tasks for
achieving irue multitasking. ROM 922 conlains basic
instructions negded [ur MPU 921 w0 issue control signals o
the lecal control units contained in local processing control
systcmos YUM-Y13; and, RAM 924 isx provided fur lempo-
rarily storing intformation such as the suspended activities of
head units 739-743 during infermation processing. SRAM
924 is afforded for storing basic information such as the
road-only or erasable/rewritable natare of dises 769-776 and
directory-structure information or path tubles ol discs
T6% 776, allowing miurmation procsssing appuratus 7 w0
mstanily determine the very dise with which 1 new Lask is o
be proveeded. This alsn eliminales the siep of requesting
tach head umit o read the TOC information of each respec-
tive dise, when host computer 930 is booted, Thus, any new
reading/writing task can be instantly cxeeuted. Other boot-
strap data affecting the booting of host computer Y30, such
ws n wser-defined file of auloexec bal, s also preferably
stared spd updated on SRAM 924 for high-specd
performance, althongh it can he stored on dise 775, Thus,
host computer 30 ¢an be booted in oo time. ROM 922
further contains insimctions to request 1he information con-
tained in SKAM 924 to be verificd or updated before the
shutdown of informatien processing apparatus 700, Thus,
the hasic information contained in SKAM 924 always
remain updated 50 as 10 cnsure that any information-writing
or information-reading request can be launched instanily.
Use of the SRAM eliminutes the need o refresh the conents
ol the information/instruclions many times a sseond; thus,
the information/nstructions can be relained through power
of a battery, 1FDM 927 and other wide-band buscs arc
provided tor simulancously transmittiog a plurality of scts
of data pgeovrated from local processing-control sysiems
09-913 10 host computer 930,

[ accordance with the present invention, none of the
program files siored on read-only dises 770-774 shall be
copied 1o erasable/rewritable disc 775 or 776. This essen-
tially eliminates a tedious, time-consuming software-
imstallation process; therslore no operating burden will he
added to head wnit 742 or 743, [nformation reading and
information writing thus ¢an be proceeded in a high-speed,
multitasking manner. Preferably, a software program is
written in a manner capable of communicating with the
basic inlormation stored in SRAM Y24 s thal a user is
automatically prompied (o sel up a direclory for sioriog
wser-created and/or softwarc-generated data files oo disc 778
or 776, if the direciory for storing wser-created and/or
software-pencrated data files is not yet created.

Necause user-created data fles snd/or software-generated
dala files are stored on erasable/rewritable discs 775 and 776
separaled from program files stored on read-only discs
TH-174, no tedicus, time-consunting Hle-defrapmentation
process will ever be necded, With the cocxistence of system
control unit 920 and the Incal control units, information

exchanging or dircet communication between the head units 6

und thus helween the dises separately mounted thereon can
be established. For example, through bead units 742 and
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743, files can be copied dircctly from crasable/rewritable
disc 775 to erasable/rewritable dise 776 for making off-line
archives without involving or going through host computer
930, Such dircet interfacing/communicalion is nol availahle
in conventional computer systems between a hard-disk drive
and a foppy-disk drve, or ather removable disk drive. The
separation of wser-created and/or sofiware-gencrated data
files from program files limits the amount of the data files
thal need to be transporied or secured. In conventional
practice, the feare of allowing # sclocied one of discs
removable s only achievahle when several information-
siorage drives such as a hard-disk drive and a removable-
disk drive are combined, but at the cxpense of incurring
additional costs and hardware bulkiness. Aceordingly, infor-
mation processing apparatus 7N not only possesses com-
plete functions of a hard-disk dnve, a loppy-disk drve, an
oplical-disc drive, and 3 backep drnve that are narmally
necded in conventional practice, bul provides highly-
improved functions of secondary siorage and toriiary storage
that are nol achievahle by any combinations of the copven-
tional infnmmation-slorage derives.

Showa in FIG, 10 is an information processing apparatus
1000 with an alternative configuration of mmtables and head
units, having a compartment 1100 different from compar-
ment 760 shown in FIG, 8. Compariment 1010 of FIG. 10
containg a furntable U} mounted with a disc 1110 and a
head unit 1021 having an optical head means 10315 while,
cempantment 1100 contains turntables 1011 and 1032
respectively mounted with magneto-optical dises 1111 and
1112, four turntables 1013-1016 respectively bearing read-
only discs 11131116, and six hcad vnits 1121-1126,
Magneto-optical dises 1111 and 1112 contain magnetically-
sensitive, metallic orystals whose orientations are
re-alignable only when exposed to an intense taser beam and
mapgnctic impulsc, thus heing crasable/srcwritable. Each of
bead wuils 11211126 is capable of lincarly moving along u
respective screw shaft 1151 and a respective sliding rail
1152 by a predefermined distance in a radial direction of a
respective ane of 1he dises (or in a direction perpendicular 1o
a vespect onc of central axes of turatables 1011-1016) 50 as
lo posilion each respective one of optical head means
11311136 ar a predetermived dise position for performing
information processing. Head wois 1121 and 1122, each
further cuomprising means for generating magnetic impulses,
are ghle 1o selectively perform information reading and
wriling. Dises 1111 and 1112, dises 1133 und 1114, und dises
115 and 1116 sre respectively aligned with each other.
“Fhus, cach of dises 1111-1116 can be cither interacted gither
by one oplical head means or by two oplical head means
simultaneously for achicving high-specd, high-performance
information processing,

While FIGS. 8 and % show a configuration in which
head-means groups 850853 each conlains & respective one
of oplical head means $50-953 for interacling with the
lower surface of a respective one of disos 770-776, i iy
pussible that some of the head-meuans groups 830-853 each
contains two optical bead means for inlerscting simulla-
noously with both surfaces of a selected dise, Configurations
other than FIGE, 8-10 are also possible; similacly, a wum-
1able of the present invention can also be rendered detach-
able for mounting a disc-pack cartridge consisting of plural
erasable/rewritable discs and a head-mcans group can be
made to have plural head means cach interacting with a
respective dise surface of the plural crasable/iewritable dises
s 45 10 slote a mass of data, Thus, the preferred cmbodi-
menls of Lhe present invention mentioned hercinabove are
pravided by way of example only. Numerons variations,
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chunges, modification, and subsliluticns will aceur to those
skilled in the art withowt departing from the invention
herein. Accordingly, it is fniended that the imvention be
limited oty by the spicit and scope of the appeaded claims,

What is claimed i

1. An information prucessing apparalus comprising:

{a) a structure,

(b) a plurality of tumtahles disposed within said structuce,
each of said turntables being rotatable about a respec-
tive one of central axes and baving means for mounting
at least one disc thereon,

(c) 2 head unit having a driving means and 2 head-means
group, said driving means being provided for moving
said bead-means group in & direction perpendicular to
suid central axes, wherein said head-means group com-
prises at least anc optical head means cach for inter-
acting with a disc surface;

{d) atl least one decoding unil, each being provided for
decoding a set of encoded informativu retricved by one
of said vptical head means;

(¢} 4l leasl une cocoding unil, each being provided for
cocoding, a set of intormation to be stored; aod

(£) means tor controlling said driving means lu move said

head-means group selectively between said turntables;

whereby said turntahles and said head unit are adapted in
such a manner as 1o allow said head-mesns group to
ravel selectively between said turntables and thvs
between corresponding discs mounted thereoen.

2. The inlarmation processing apparatus of claim 1 further
comprising weitable memary-storing means for storing
information comprising boolstrap data, tible of contents
data, volume 1ahle of contents data, and directory-steucture
data of corresponding dises mounied on said turntables.

3. The information processing apparatus af claim 1 further
comprising, weans for enabling al least vng of said lumtables
euch o be detachable for mounting sakd al least ooc diss on
said means for mounting.

4, An information provessing apparatus comprisiog:

(1) a structure;

(1) a plurality of furntables disposed within said structure,
said lurmtables cach being rolatable aboul a respective
ane of central axes and having means for mounting at
least eoe disc thercon;

() & plurality of head units each having a driving means
and a head-means proup, cach of said driving mexns
being pravided Jor moving o respective one ol said
head-means groups i a diceclion perpendicular 1o 8l
lcast ane of said central axes, wherein each of said
head-means groups comprises at leas! ene optical head
means each for inleracting with a disc surface;

{d} al least one decoding unit each being provided for
deending a set of encoded information retrieved by one
ol said optical head means;

(¢} at least anc cneoding unil, cach being provided for
envoding, a set of infarmation 10 be stored; and

() means for simultapeously contrelling said plurality of
head units, sajd at least ooc decading unil and said at
least one cncoding unil o process information in mul-
litasking,

5. The information processing appacatus of ¢laim 4 furtber
comprising means tfor simullaneously trausmilting al Jeasl
two sets of informalion between said information-storage
apparatus and a host compter.

6. The iuformastion progessing apparatus of claim 4,
wherein said wrables and said head units are adapied in
such a manncr as to allow at Jeast one of said head nnits each
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to move a respective head-means group selectively between
at least fwo of said turntables and thus corresponding discs
mnounted thereon,

7. The information processing apparalus of claim 4,
wherein s«id turntables and said head units arc adapied in
such a manner s to allow at least one of said lurntables cach
10 be accessible simultapeously by at least twe of said head
units, such that said informalion processing apparatus can
wilize al least two head means 10 interact simullaneousiy
with s selected disc surface for processing at least two sels
ol information associated selectively with the same task For
improving information-process speed and with different
tasks for achicving truc multitesking.

8 'The informalivn processing apparalus of claim 4,
wherein said means for simultanecusly conbrolling com-
prises local control units each for coatrelling A Tespective
one of said head units w perform information processing in
a local manner and a system control unit for coordinating
uperation of said local coatrol units to simultaneously pro-
cess said at least two sets of nformation.

9, The information processing apparatus of clajm 4 further
comprising locat conrol wnits cach for controlling a respec-
tive one of said bead units o pecform informativn process-
iny in & local menncr and a system cealrol woil connecling
10 41 least two of said local units for enabling and coutrolling
direct communicalion between at Jeast two of said head
umits, &0 s 10 allow infurmation to be sent directly from u
first ome to a second oo of said al least (wo head unils
without poing through a host compuier.

10, The information processing apparatus ol claim 4
further comprising a system control unit for coordinating
operation of suid bhead unils 1o simultaneously process at
least two sels of infarmation assaciated selestively with the
same lask for improving information-grogess speed and with
different tasks for achicving true muliitasking.

11. The information processing apparatus of claim 1),
wherein said system control unit furthcr comprises miceo-
processar means, read-only-memory means, and wrilable
MEMOry-soring means,

12. The information processing apparatus of claim 11,
wherein said read-only-memory means furthor comprises a
sel of hasie instructions for eoordinating, aperation of said
hesd units in preforming a new reading lask with respect to
u selected dise surface, said set of basic instructions inclnd-
ng:

(a) detecting 1ask-priority-leve] information of suid bead

units,

{b) allovating a first head unit having the lowest-priority
level in accordance with ssid tsk-prioiy-level infor-
malion to sald new reading task;

() requesting said first head wnit 1o read table of contents
information of said selected disc for obtaining address
information associated with said pew readiog task, if
saidd address information being not available;

{d) if said address information including digital audio
information, allocating & second head unit baviog the
sceond lowest-priority lovel in accordance with said
task-priorly-level information to said new reading task
for reading said digital avdio information,

{c) storing suspended activities of said first and said
second head units, if apy, to said wrileble memory-
storing means; and

() resuming said suspended activities, if any, when said
new task being accomplished,

13. The information processing apparatus of claim 4
further comprising, writsble memary-sloring means for star-
ing information comprising bootstrap data, table of conteats
data, volume table of contents data, and dir¢etory-siructure
data of corresponding dises mounted on said wrntables.



