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COMPLAINT FOR PATENT INFRINGEMENT AND JURY DEMAND

Plaintiff Intellectual Science and Technology, Inc., by its attorncys, Dykema Gossett
PLLC, for its Complaint For Patent Infrinpement, states as follows:

1. Plaintift is a Michigan corporation with its principal place of business in
Bloomield Hills, Michigan.

2. Upon information and belict, Defendant Sony Electronics, Tne. (*Sony™”) is a
Delaware corporation, having its principal place of business at 16450 West Bernardo Drive, San

Diepo, CA 92127,
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3. This action arises under United States patent laws, 35 U. 8. C. § 1 et seq. The
Court has jurisdiction under 28 1. S, C. §§1331 and 1338,

4, Venue is proper in this district pursuant 1o 28 1.8.C. § 1391

5. Plaintiff is the owner by assignment of U. 5. 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 BY, 1.5, Patent
No. 6,662,239, which was duly and legally issued on December 9, 2003 (copy attached as

Exhibit C). U.S. Patent No. 6,717,890, which was duly and legally issued on April 6, 2004 {copy

attached as Exhibit D), 11.S. Patent No. 6,785,198, which was duly and legally issued on August

31, 2004 (copy attached as Lixhibit F) (collectively referred to as “Patents™) . The Patents remain

valid and enforceable, all required maintenance fees having been paid thereon.
0. Upon information and belict, Sony manufactures, olfers for sale and/or sells

devices that infringe the Patents including, but not limited to, RCD-W300C, RCN-W100, RCD-

W1, RCD-W3, and RCD-W2000ES, that form a material component of the claimed invention of
the Patents and are known by Sony to be especially made or especially adapted for use in
infringing the Patents. These machines are not staple articles or commuedities of cominerce
suitable for substantial noninfringing use. Further, Sony promotes these machines for use in
practicing the claimed invention and otherwisc actively induces in [ringement of the Patents.

7. Upon information and behef, Sony has been, and still is, directly inlringing the
Patents, coniributing to the infringement of the Patents and willfully inducing others to infninge
the Patenis.

8. Plaintiff has sustained money damages as a result of the conduct of Sony.
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9. Plaintilf has been, and will continue to be, damaged and irreparably harmed by
the conduct of Sony unless it is cnjoined by this Court,
Therefore, Plaintilf asks the Court to:
A, Enjoin Sony from contributing to or otherwise inducing infringement of
Plaintiff’s Patents,
B. Award Plaintiff damages adequate to compensate for the infringement but, in no
event less than a reasonable royalty for the use made of the invention by the infrnger, together

with interest and costs as fixed by the Court pursuant to 35 U. 8. C. § 284;

C. Increase the damages three times lor Defendant’s willful infringement pursuart 10

35U, 8. C. § 284;

D. Award PlaintifT its reasonable attorneys fees in accordance with 35 U. 8. C.§ 285;
E. Award Plaintiff ail other relicf to which it is entitled.

JURY DEMAND

Plainti ff demands a trial by jury.

DYKEMA GOSSETT PLLC

By: X%/Qﬁ _&ﬂm

Joscph C. Basta (P24645)

Thomas M. Schehr (P34391)
Lisa A. Brown (P67208)
Attorneys for Plaintiff
400 Renaissance Center
Detroit, Michigan 48243-1668
(313) 568-6800

Dated: January 30, 2006

BHONEA5900.2
IDVMMGG
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INFORMATION PROCESSING APPARATUS
HAVING A MULTITASKING FUNCTION
WITH ONE OR MORE OPTICAL DISCS

FIELD OF THE INVENTION

The prescat inveation relaes geverally to the ficld of
information processing utilizing optical discs and particu-
ladty to u high-cificient optival-disc-type: apparatus that
allows & host compuiter to cffentively and/or multitackingly
perform various information processing sctions directly
from optical discs 60 s to allcviate the heavy barden of 2
hard-disk drive in the process of information reproducing.

BACKGROQUND OF THE INVENTION

An optical disc of compact disc (CD) = made from a
transpareat plastic material with A thickmess of about 1.2 mm
that contains a protected thin metal film wherein pits (or
depressions) mre formed. The pits have light reficetivides
different from the light reflectivity of nonpitted portions of
the metal filra, thus forming a series of Os and 15 for digital
sterage of date. In production, a master disc is first devel-
oped from a glass disc coated with a uniform layer of
photoresist material that is subjected 10 a serics of exposures
{0 a high-power energy beam of laser for forming various
pils via the technology of photolithography. The mastér disc
i then used 10 develop a mickel mother for uss in samplog
out multiple copies of the discs in transparcal plasdc mate-
yial. Each of these is then coated with a thin metallic
reflecting layer and then with a protective polymer coating
on top of that, Whea rproducing the storcd infermation. a
lowspower laser is used to sense the presence af abscnce of
pits. Because 2 laser beern can be so focused, adjacent tracks
of the spiral of pits need be no larger than L6 um, As aresult.
aoe side of a typical 120-mm (4.72-in) CD ean have 20.000
tracks for holding a minimum of 500 megabytes of data
which can sasily store the text of 2 20-volume encyclopedia,
while both surfaces of a typical 133-min (5.25-ip) or 2
89-mm (3.5-in) floppy disk are able to respectively hald only
1.2 or 1.44 megabytes.

Qwing 1o the nature of their high storage capacity, optical
digcy are sspecislly suitable for storing infarmation requir-
ing or taking large storage spacce. sich as patent
information. video data. and digital audio files. In addition
to the foppy-disk version, softwarc developers have
recently produced the 120-mm read-only-memory CD (CD-
ROM) version of executable software programs, such as
IBME® O5/2 and Microsoft Windows® 95 for usc in per-
sonal information processing apparatuses, such as desktop-
of notcbook-rype computers.

Even though bocoming ncreasingly popularly ¢quipped
in compwiers, a CD-ROM drive plays & much loss significant
role in information processing when comparsd with a hard-
disk drive that utilizes the magnetic recording techuology.
This is because the currently available computcrs afe
designed to excoute a progratm of softwarc basically drough
reproducing the information stored on hard-disk drives.
especially when the size of & program excecds the storage
capacity of a floppy disk ‘When sold to an ¢nd uzer. 2
software progratn for usc in mpplications such as disk
controlling. word proccssing, spread shest, drawing, and
prosctiation makiog, is compressedly stored on A plurality
of floppy disks or an optical disc. Regardiess of being cither
stored in floppy disks of an optical disc, a purchased
softwarc program nceds 1o go through a tedious softwars
installation proccss through which all program files are
decompressedly copied to 8 hard-disk drive wherefrom the
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software program is then exceuted. In sccordance with this
conventional practice, the storage space of a hard-disk dr{ve
is quickly fillcd up. This not only inours indirect cost in the
expenditure of the hard-disk drive in addition to the price of
the purchased software program to the end user, but cven-
tually slows down the read-and-write optration efficiency of
the hard-disk drive beoause any data files created arc con-
stantly rewritico, fragmentally relecated. and eveniually
seartered all over the hard-disk drive. Accordingly. a lotiger
time is necded to find all of the data of a particular file. The
only remcdy currcoily availsble for this problem is to
routinely un 4 hard-disk maintcoance process in onder to
remove file fragmentation. Unfortunatsly, as noore software
programs or data files are stored on the hard-disk drive. the
hard-disk msintenance process becomes morc Apd more
time-consuming, beeause it also involves relocation of the
program flles that ocenpy most of the space of the hard-disk
drive but are never changed of altered throughout the catire
life of thelr usage. Stll there is another cobeern that a
hard-disk drive s subject to nonphysical damages. for
Instagce. such as program fles being truncated or cruss-
linked due to improper nsscssing o writing during informa-
tion reproducing or being infected by computer vims. As 2
result. o software program becomes carrupted; and. another
tedious softwarc installation process is again needed. All of
thesc point to the fact that the currently available computers
arc designod to perform information procossing by repro-
ducing the information stored on hard-disk drives, and, this
is oot neccasarily desirable.

Since a software program is mostly stored on a plurality
of fioppy disks for its distribution. an end user iz routinely
advised to make a st of baclp copies because Soppy disks
are suscoptible to physical and extcrual damages. Inevitably
another disadvantage is incurrsd: a time-consurming process
for making backup copies.

The peed to install a purchased zoffware program o a
hard-digk drive further incurs another problem: it fs
extremely difficult for seftware developers to slop or prevent
illsgal-copying of software. Thete arc cXxisting hardwarc-
ype protoction deviees and password-type protection
approachcs but they are affordable anly for high-price
software progrems with an aim of selling at most 3 few
thousand copics for use in trading stocks or futires in veal
tirne, for [nstance. In contrast. volume softwars programs are
sold in sealed covelopes. Once a sealed envelope is opened.
ap end user {5 essumed o accept the softwars liccnse
agreement set by a software developer and, the softwame
program is oot retienable, Unfortupately, thae i no pac-
tical way to prevent an cod user from Megally coping such
a software As the software developers producing
high-volume and low-price softwate programs suffer from
their products being illegally copied, the conswmes losc
their opportunity to try out a software progmm beforc
purchasing.

In view of the disadvantages and probloms meationed
hereinbefare, ft is clear that curently avadlable conyputers
and opticat disc or floppy-disk appareiuscs aré nol designed
{0 achicve their optimal potcatial. Qrwing to the namge of
durability and stosage capacity far supcrior 1o that of a
Aoppy disk, an optical disc has a greater potential to become
a inemory stocage medinm for constructing a special type of
apparatys to remedy the disadvantages currchtly encoun-
tered in the Available information processing sppavatuscs.
Thus, main interest of the prezent invention is to design a
high-efficicot optical disc apparatus whercfrom software
programs can be dircetly launched so as to climinate the
tedious, time-consaming softwarc ipstallation and thus to
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offer an alternative of copy-right protection o software
developers, as well as 1o allevinte the heavy burden of 2
hard-dizk drive in information processing, Also esscotial for
AD information processing spparatus of this type Is the
feature of disc-loading and -unloading fexibility that allows
a uscr fo easily change or replace desired discs at will, In
order to achicye the highest cfficicncy in information
reproductiot. any dise and djzc positions should be readily
accessible by at least onc optical unit at any time. An optical
read head should be sbic to travel from ont dise to nuothe.
and its travelling should be limited to onc-dircetional move-
ment (cither linear or circular) becatsc oultiple-dircetional
of thrpe-dimensional movement greatly slows down optical-
read-head wravelling cfficiency. It is also highly desirable that
an information processing apparatus of this type In aceor-
dance wilh the presecnt invention compriscs multiple dlsc
sites cach able to detachably hold a dise so that varlous
software programs are readily available beeause
Microsoft®, WordPerfect®, or Lotus® arc most likely to
produce their own software discs.

Multitasking or multiprocessiog is another highly desir-
able: feature for an information processing apparatus of this
type in accordance with the prescat invention, In the context
of the prosent invention. multitasking or multiprocessing is
defined as referring o sepamte hardware control units that
allow cxecution of separate o several software progfams
simulusneously, Doe to contain{ng 2 plurakity of discs where-
from seversl programs can be dircctly launched, an infor-
matiop processing apparatis of this type nreds a safeguard
device to prevent the discs stored therein from belng unau-
thorizedly removed. Fusther, this fype of {nformation pro-
cessing apparatus should be compact enough b be internally
installed in a computel, beeanse with the trend towards
stiniaturization. fo future compules would be spacions
enough for inscroally siorng & bulkcy CD apparatus holding
more thap two horizoutally spaced 120-mm discs.

An information processing apparatus of this type with all
or & selecied combination of the fratures mentioned here-
inbefore is not yet readily tanght by the peior aris, This i
discussed as follows.

1.5, Pat. No. 4.644.515 doserlbee a laser-dise digita) data
video storage sysiem in which multiplc discs stacked upen
a common rotetable drive shaft arc to e read by a plurality
of stationary read hcad amAys for commercial use. This
jukcbox-lke sysiem allows multiplc users to acoess its
information by ctaploying & huge pumber of read heads, for
example 55.000 heads {or one head for each track), in cach
read hoad armay. One of the main disadvantages of this type
of systom is its lacking disc-loading and -unloading fex-
Ihility; that is, @ usexr cannol ACCess the commen drive shaft
for changiog of replaciog a dasired disc at will, U.S. Pat No.
4888751 describes an imege information processing Sys
{ern in which (at least) an optical unit having an optical head
am polatatie through 180 degrees is used 1o scan the
information stored on cither adjacent side of multiple discs
that are stacked at predetcrindncd interyals on A detachable
mountipg mechanism. The detachable mounting mechanism
provides some improvement in disc-loading apd disc-
unlcadiog flexibility over [U.§. Fat. No. 4,644,515 men-
tioned above, but 1s stlll ineonvenicnt for a user to replace
cr change & desived dise af will duc to the stacking nanire of
jis disc arrangement, This prior apparatus iz afforded with &
pluorality of cptical units such that one of the optical units is
most lkely readily available for vertically moving 1o 8 Dext
selected dise. In such a maoper, the process of accessing
information recorded oo & different disc is spoeded up;
atherwise, the acocss tme will be upacceptably slow since
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an optical unit in such a system has first to retract oul of a
disc space by swinging. 1o move vertically to & acw dise
spacc to be entored. and then to scck 2 pew tack by
swinging. In this prior an. it is obvious that the presence of
the rewtiple optical units is intended for spoeding up dise-
track access fime between dises, but nal for achizving any
roultitasking.

To improve the access Lime for reproducing the informs-
tion stored on different discs. US. Pat. No. 5189.652
describes a stationary-type optical disc apparatus that 15
charactcrized by a plurality of oplical units cach slidable into
a disc space 10 aceess 3 predetermised position of a disc.
Although it reduces the access time. this system peither
affords disc-loading and .unjoading Acxibility refersd 10
above borause of its stationary and disc-stacking hanares,
por provides any multitasking capability.

Instead of using the approach of stacking as used Jn the
abovementioned prior arts, U.S. Pat, No. 4,722,078 croploys
a plurality of horizontally spaced disc compartments (or
trays) cach holding an audio disc which. upon sclection can
be scanned by a disc playback module that is capable of
being horizontally transported between the disc compart-
ments, Because cach disc compartment has a separste means
for independently extending and retracting out of and Into
the apparatus, this audio CD player requires multiple froat
enirances, In other words, this configuration is (oo bulky and
cannot be intornally instalicd lnto the cristing drive bays of
currcat computsys, which typically have dimensions of
146-mm (5.75-in) in width. 41-mm (1.7 5-in) in height, and
up to about 254-mm {10-in} in depth. [n addition. it lacks
multitasking capability.

Othee exmmplos using the nonstacking approach are
cmbodicd in U5, Pat. Nos. 5146451, 5103079, and
5,251,192, However. in accordance with thesc prior ans.
dizcs are not readily accessible at any time because their
disc-storage sltes need to move 10 & predetermined position
hefore a selected disc bocotes accessible, thus slowing
down inforpaation-reproduction cificicoey. Similar ineff-
ciency is also seen in U.S. Fab Nos, 5119334 and 5.335.
218 that viilize a dise transfer means comprising a drive
coller 1o deliver a dise selected from 2 dise container o
magazine (having a plurality of discs in a pile therein) to a
dise drive for romting and thus reading, Although improving
disc-loading and -unloading fiexibility referred to above, all
of thesc priar apparatuses with capability of holdng 8
pluralivy of discs require scveral additional transitional
stages before a sciocted disc becomes accessible to & sin-
gular optical unit. Thesc apparatuses 4o best for ust in
as-intendsd sudio applicarions, ot for use in information
processing that requires high-efficient, high-speed informa-
tion reproduction.

Froviding disc-loading ard —unioading ficxibility to some
extcnt. U.5. Pat, Mo, 5.043.963 provides an {information
procrssing Apparatus lc of playlng & dise selected from
a plurality of sizes such as $0-, 120-, 200- oc 300-mm In
dismeter. Thete multisized discs arc Iaid on a tray whercin
4 circular-like section ysed to store a plurality of small-sized
discs §s rotatable for their selection. Differct versions of
spparatuses capable of playing optleal discs with different
diameters are seen in U.S, Pat. Nos. 5,119,354 and 5253,
2%5%. The ability of playing the dises with differcnt diarmeiers
iz desirable. howeve, the discs in these prior apparatuges Fail
to be readily accossibic by their single uptical it at any
time.

In the conventdonal CD appafatuscs, A gingle clamp
device (or press member) capable of pivating downwardly
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or upwardly is often used to pinch & dise mounted to a drive
shaft o turntable for rotating. Clamp devices of this rype arc
embodied in U.S. Pat. Nos. 4,722,078, 5.146.451, 5251,
192, and 5.253.235. Those are not sujtable for use whes a
plurality of discs peed to be in a readity-pecessible state at
any time. U.5, Pat. No. £.975.113 descyibes a simple clamp-
ing mwchanism for cach of 8 number of turntabics. which is
desimable. Ylowever, it remains to be seen whether the
clamping mechanism can provide necessary tlamping force
and at the same time can afford an easy rcleace of a loaded
disc. Accordingly. thare it 1 pocd to design a simple, yet
eftective and space-saving disc-clamping device with disc-
loading and -unloading Acuibility for use in the information
processing apparatus in sccordance with the intercst of the
present invention.

In order to simulianeously lannch scversl software pro-
grams direetly from elther an optical dise or multiple optical
discs in accordance with the intercst of the present invention.
the hardware of an information proctssing apparatus must
possess multitasking capability. This requirct st only hay-
ing a plurality of optical units but also a varlety of signal
process means (such as decoders). control means {including
a plurality of microprocessom of 4 raicroprocessor with
multitasking capability) end data transmitting means that all
coordinately work together for reproducing plural scts of
data simultancously from various disc positions on a dlsc or
oh several discs and at the seme time transmitting them to &
host computer, Otherwise, vptical upits cannot be instructed
to independently atd simulanecusty move to plurality of
predetermined disc positions. and plural sets of data
retrieved fror discs cannot be simultancously processed for
returning back to their original satc and then transmitizd o
a host computer. Thus, plurat discs and optical units will
rmake an infarmation processing apparatus morc cficient in
terins of acoess me. but will pot necessaily ammive at any
pattitasking nabure needod for future high-speed infur ma-
tion processing. Onc example 1s excmplified in U.S. Pat, No.
5.375.113 which describes an apparatus that has a pluratity
of disc starage sitcs {in nonslacking form). cach having a
scparate drive means wnd an optical disc gituated togethar.
for reading data specifically from one single, selected aptical
disc. The main ohject of the prior art is to eliminate much of
the postly and duplicative hardwerc found in eystems uti-
lizing drive carbridges so that common contral means such
as latches, demultiplexcrs, and multiplexars ae used in
arder to fulitll its maln objsct for delivering 2 power signal
1o 8 selcoted single disc siorage slte for activating its drive
means to read information from Its respective dise, Even
though various electronic configurations are given, the prior
ant utilizes only one single microprocesser for instructing
which drive means should be turned on or which scrve
contro] device should be activated, Under the cireumstances.
it 15 not possible to simultancously issuc multiple commands
or control signals 1o activate and thus to cottrol 2 plhurality
of drive means for performing information reproduction
from plural discs af the same tme. In essence. the pricar
apparatus s spocifically designed for information reproduc-
tion to taks place one ata Gme in & scloeted disc storage site;
thus. it lacks a multtasking capability, This is further
substantiatiated in the fact that throughout the entire context,
this prior art ncither memtlons nor cven suggests fetrieving
information simultansously from plural discs aed sendibg
plural sets of retrievod information at the same tme 1o its
host computer. which arc all essential for multitasking W
take place.

It is clear that each of the curreat CD apparaluses has its
owi merit bist All suffer from various types of disadvantages.
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such s belng upable to Jaunch programs direetly from
optical discs, Inck of multitasking capability, the Inability for
all dises and thus disc positions ta be in a readiy accessible
state with respect o at least ane optical unit af any time, lnck
of disc-londing apd -unloading fexibility, |ack of flexibility
for optical units ko travel between discs. lack of an efficicot
means for an optical read head (o selectively travel berween
discs, oo bulky to be installed in 8 host computef, and/or
fack of & device to safeguard optical discs from being
unauthorizedly removed,

SUMMARY OF THE INVENTION

A primary object of the prescut {nvention is to provide ag
ibformation processing apparatus with multitasking-
capability hardware so that & plurality of optical unils are
capable of indepeadently and simultancously moving to &
plurslity of disc positions, malking it possible 10 launch one
or several software programs directly from the information
processing apparatus, to provide true multitasking
capability. to climinate tedious and time-consumiog sofi-
ware installation., 1o offer a kind of copy-right protection.
and to alleviate the burden of a hard-disk drive in informa-
tion reproduction procossing.

Anoiher object of the present invention is to provide an
information processing apparawus with turntables having
disc-loading and -unloading Bexibility, wherein each turn-
table comprises a disc-holding and releasing means with
sclf-clamping and sclf-rlcasing featre for cach optical
dise.

Anather objoct of the present lnventlon 1s 1o provide an

information processing apparamis with turntables and optical

units being arranged in a particular mMARDCT. whercin each

ical unit compriscs an efficient driving mcans for moving
at Icast onc optical read head seloctively between discs 5o
thal scveral optical read heads are able o independently
move to & plurality of predetermined disc positions ob the
same disc susface of a selected optical disc for sirulta-
peously remicving a plurality of information stored thereon,

Another object of the prescot jnveation is to provide an
information processing apparatis with turntables and optical
units being anamged in 4 particular manner 50 that the samc
driving mechanism s used to move the optical read head of
each of aid optical units selectively herween disc position
aud betwesn discs. for greatly improving information acccss
efficiency when an optical unit necds to move between discs.

Ancther object of the prescit inveation is to provide an
information processing apparans with a variety of control
mean: (including a plurality of mimoprecessoos oF & micro-
procossar with multitasking capability) so that at lcast two
optical units wre able o work coordinately and simnlts-
neously on stparatc portions of a soffwarc program. for
greatly improving cfficiency in information reproduction.

Another object of the prosent invention is to affrd an
information processing apparatus with a scourity means 1o
safegunrd the optical discs storcd thercin from being yoau-
tharizedly removed.

Another object of the present invention is to provide an
information processing apparatus with a plurtity of dise
comparmenls 5o that jt L& possible to replace an optical disc
in one disc compartment while the other optical discs stored
{n ancther dsc cofppartment remain operatng,

Another object of the present invention is to provide an
information peoccssing appamtus with a control means 10
allow a dise to bo scanncd elther At & copstant angubm
velocity (CAV) method o &t a constant lincar veloclty
(CLY) mcthod
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portion 16 of a disc clamp am 17 backward 3o that a disc
clamyp head 18 at the distal cod of clamp arm 17 is pivoted
downward about & fulcrum 19 by compressing springs 28
mounted on the rear portion of guide rails 14 so that 2 rod
21 connecting dise levelling mechanism 11 to a mechanical
holding mechanism 22 is pulled backward. When pulied to
a predetermined position. the lop portion of a position holder
23 in mechanical holding mechanism 22 s pivoted back-
ward about a fulcrurg 24 50 As 10 move the middle partion
of position holder Z3 over a spring strip 28, The spricg strip
fs aranged 1o have one end fixed to & suppard plaic 26 and
the other end being froe, thus sllowing the moveover action
of position holder 23 to take place whenever there Is an
external force sufficicat to overcome the holding foree of
spring strip 25. Position holder 23 {s held by sp¥ing strip 25
ngainst the forco of compressed springs 20, and disc lovel-
ling mechanism 11 iz thus ool teuching the cdge of a disc27.

Dring disc loading. disc levelling mechanizm 11 is
moved backward 1o a predetermined position so that a
microswitch (pot shown) activales a solencid 28 to pivat
disc clamp head 18 downward further 0 as 1o tghtly grip
optica) disc 27 anto turptable 13 for subsequent rotation. As
detailed in FIG. 2. that Is a partial cutaway side view taken
along the line 2—2 of FIG. 1. on the top of turntable 13 arc
the disc-setting table 2% for bearing disc 27 horizontally and
a copcave portion 30 for accommodating a colivex partion
31 of disc clamp 32 Together with concave partion 38,
convex portion 31 horizontally moves disc 27 1o A cormeet
position for gripping and thus for rotation about wmtable
shaft 33, The top of convex portion 31 15 rotatably connected
to discclnmph:adlﬁhynoonnwﬁngm:mhu&dmdh
provided with bearings 35 for fis rotation. Whils the top
partion of turntable 13 1= rotatably stabilized by dise clamp
head 18 of clamp acm 17, the middle portion of nrrntable
shaft 33 js rotatably held by bearings 36 mounted on support
Same 37 and the bottorn ead is supported by @ pivot a8
Support frame 37 also holds a mrntable motor 39, Turntable
shaft 3 is rotated by marntable motor 39 through a powe
wanemission sysiem. including a goar 40 reounted o0 &
motor shaft 41 and & gear 42 moutzd on the near-botiom
end of tuntable shaft 33,

Apparams 1 has two optical units 43 and 44 horizontally
suppoﬂcdbynmmonﬁ‘meﬁthatishcldbyﬂnmp
portions of the side pancls of structoral frame 1601 Optical
unit 43 has an optical read bead 46 with alens system 47 Tor
reading the information stored oo the lower surface of disc
27 Read hoad 46 is supported by a bearing-type carrier
member 48 which is slideable along a shiding rail 49, and a
carrier member S0 having a hole with a femalc screw which
is cogaged with a screw shaft 51, Screw shaft 51 is rotatably
supparted by bearings 52 and ¥3 mounted on common frame
ﬁmdhungmﬂengapdwim;gearﬁonmw;hm
56 of motor §7. thus forming & driving mechanism for
optical read head 46. Sivallarly disposed horizaontally on the
othcr cod of the same common frame 45 s optical unit 44
that comprises an optical read head 58 with 2 lons system 59,
support bearings 64 and €1, a hearing-type carTier member
ﬁz.ac.m-lermcmbcrﬂwhhfmalescmw.agmﬂonu
screw chaft 65, a gear 66 on a motor shaft 67 of 8 motor 68,
thus forming a driving mechanism for optical read head 58.
Optical read heads 46 and 5B arc to the bost exicnt mranged
to have tavelling paths falling onto the same Imaginary
travelling plane (oot shown) paraliel to the disc surface.
Upon recelving power signals from MiCYoprocessors (not
thown), rotars 57 and 68 independently and simpultaneously
move optical read heads 46 and 38 to predetermincd posi-
tions in a radial direction of disc 27 for simultancousty
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reproducing infarmation from two scparatc disc positions of
information-stored area 69 on the same surface of disc 27.

In order to perform the shovementioned multitasking.
motex 39 and thus disc 27 arc rotated at 2 copstant anguler
velodty (CAY). Even though being reduced to half, the
storage capacity of a compact disc cmploying the CAY
method Tomains enormous, for instance, an 120-mm optical
disc can still hold a minimum of 250 megabrytes of data.
Most importantly, the CAV rotation method allows the
gpparatus of the prescat invention to yolale at a constaat,
highcr angular velocity for multitasidingly performing high-
speed information reproduction.

Referring now to FIGS, 3-7, another cmbodiment of the
present invention will be described in detail horeinbelow.

FIG. 3 is a perspoctive, partial-cutaway view of a multi-
tasking information processing apparatus 7% in accordance
with the present invention, showing a front disc compart-
ment 71 and & rear disc compartmem 72 londed with
muitisized discs. a pair of disc-compartment transporting
meant T3 for compartments 74 and 72 retracteble into and
out of a playhousing T4. and various cootrol means on 3
fropt pancl 75, Note that for simplification of illustration
peither the disc-compariment Wansporting means ob the
uther sids of multitasking information processing apparails
70 nor optical umits are shewn in FIG, 3. The pair of
disccompartment ransporting means 73 net only allows
poth disc compartments to ¢xtend out of and retract into
playhousing 74 but also cnables front dis¢ compartment 71
currently containing a single 120-mm optical dise to be
independently extended to a disc loadiog/unloading position
without distarbing the inforrnation reproduction being pa-
fonned o rear dise comparimacat 72, As showh in FIG. 3,
seven smmaller optical discs with 45 mm in diameter are
herizontally spaced in rear dise compartment 72. In the front
panel 75 of multitacking information proccssing apparatus
78, thoe are & push-rype bution 77 for the apen/close
oporation of froal disc compartient 71, a twrn-type MICD
7§ for the openfclose operation of both comparttncats 71 and
13. » microphone connector 79 for sound output 1o an
earphone or speakers (Dot shown). and a yolume controtler
80 for adjustment of sound level. Also cquipped ity apparatus
74 is multitasking information processiog 57015 8
lockout device 76 for locking disc corpartments 71and 72
and thus for sefcguarding the optical discs stored thercio
from being unauthorizedly removed. In addition to a
mechanical key, the lockout deviee 76 is responsive to 2o
electrical signal issucd by n host computer, 50 that it allows
the open/close operation of dise companiments confrolled
from the input of the keyboard of a host computer {not
showit).

A partial cutaway view of a underside of the subchassis
traverse driving mechanism 81 takep along the line 4=3 of
FIGJIsshuwninPIG.d.Amommmﬂmdmme
subchassis of front dlsc compartment 71 has a TARSVErsc
rubber-qolier 83 that tightly contacts the chassis of play-
housing 74, Upon rotating, Tansyersc rubbes-poller &3 thus
moves front disc comparanent 71 throagh disc-compartocit
transporting means T3 to 2 dise loadingfunloading position
or a disc playing position. Rear disc compartment 72 is
gimilarly moved by & sérve motor 4 with a wansverse
rubber-roller 85. In arder to enablc both disc compartments
to perform simultancous closefopen operaton. the reat end
of front disc compartment 71 is provided with 2 protruding
part 8 having a center hole and the froot end of rear disc

ot T2 is furnished with a protnuding part 87
having alsa & center hole. Both eenter holes are aligned so
as 10 allow the fasteninglunfastening operation of latch 88
controlled by solenoid B9.
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The exploded perspective view of disc-compartment
trangporting recans 73 of FIC. 3 is detailed in FIG. 5.
Pinyhousing 74 i made to have DATOW openings 90 and 91
that form sppaciing mils 92 and 9 respectively. Supporting
sails 92 aod 93 having bearings 94 and 95 rcspectively
support a suspended sliding device 6 that has five guiding
Iails. The top and the bottom guiding rails 97 and 98 of
suspended slidiog dovice 96 have bearings 99 and 100
respectively. All together, these fuils and bearings allow
suspended sliding device 96 to perform shiding opcration
inbetween supporting rails 92 sod 93. On suspended sliding
drvice 96, guiding rajl 191 has bearings 102 and 103 and
guiding rail 184 has bearings 105 and 1#46. while guiding mil
197 hat no bearing. Guiding radls 101 and 104 and theit
yespecilve brarings form a gap accommodating a sliding rall
108 that Is fastened oaly to front disc compartment T1. Atthe
distal end of sliding rail 108, therc cxists 8 sliding roller 109
that extcnds to rear dise compartment 72. Thus. front disc
compartment T1 can individually slide to a dise Loading/
unioading position. Fastened 1o rear disc compartueat 72 is
a sliding rail 110 with sliding rollers 111 aad 112. which
slide along the space formed by guiding rails 104 and 107,
Becausc of the Arrangsment of suspended slidiag device %.
rear dise compariment 72 can thus be fully opencd into &
disc loadingfutloading position.

FIG. 6 is an illustative top plan view of the multitasking
information processing apparatus T8 scth in FIG. 3 with
eight optical discs and six optical units. Situated in front dise
compariment 71 are an 120-mr dise 113 horizoptally dis-
poscd on turntable 134 and two optical units 121 and 122
{hat are able to independently and simultancously move (@
any predetermifned disc posidons in radial directions with
respect to disc 113 for mulitasking!y reproduciag informa-
vion stared on the lower surfoce of disc 113 It is also
possible that each optical unjt 121 or 122 haz an additional
optica] read head as the configuration to be¢ showa in FIG.
15 for simultancously reprodudng information. if any.
storcd on the upper surface of optical dise 13

1o addition to the 120-mm disc, aymtable 1M disposed
within disc compartrent 71 cao be uscd o hold a disc with
2 smaller disc diameter, Turntable 1M i3 capable of rotating
it a CLV or CAY scheme. For a CLV-recordsd dise, only
optical unit 121 Is in operation; while opticel it 122 will
be addidonally in cffect if the ipformaticn of disc 113 is
detccted to be in & CAV-recorded scheme. Thus, elther
CAVascorded or CLV-recorded discs can be scanned
accordingly for inforroation reproduction. while a CLV-
reconded disc doubles iis storage capacity. & CAV-recorded
disc can be seanned [n a high-speed, multitasking way.

Horlzontally disposed in rear compariment 72 arc seven
45-mm-diametcr discs 114-120 respectively mounted ©b
mrztables 135-141 and four optical units 123126 respoe-
tively comrising optical rtad heads 127-132. The disc-
setting tables of umtables 136-141 arc mranged o such a
manncr that dises 114-120 are horizontally aligned with
each other, thus falling otto an imaginary dise plans (oot
shown). Qptical read heads 129-132 arc also ligned to the
hest extent. forming A horizontal travelling plaoe (consisting
of the broken circular lincs) underncath and patalic] to the
imaginmy disc plane for facilitating their focusing during
retricving the Iformation stored on the lower surfaces of
discs 114-124.

While FIG. 6 shows a configuration in which optical read
beads 127-132 are pll arraaged to face the lowa surfaces of
discs 13-12¢, it is possiblc that some of the optical upits
121-126 and thus thelr Tospective optical read heads
127-132 could be arranged o fact the upper surfaces of
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discs 113-120 so as to provide capability for retricving
information stored on the lower and the upper surfaces of
these discs.

Turntable 137 and disc 116 are normally rotated in the
CAV spethod by a nerntable moter 722 that also drives the
other six toptablcs and thus discs 1o rotaic in the CAV
method. As (ustrated by the broken circular Lines. each of
optical units 123-126 is ablc to tavel horizontally to an
optical disc selected berween discs 114-116, between discs
116-118. betwecr discs 116, 119 and 120, and between discs
11§ and 119, rspectively, for information reproduction.
Information storod on the 45-mm discs 1s prefembly in the
CAV scheme, in order for optical units 123126 (o pofem
high-spocd. multitazking information reproduction. A single
side of a 45-mm disc of tis type is capable of holding a
minimum of 60 pegabytes of data. sufficient for storing a
package of exceatable softwire programs such as a coabi-
nation of Microsoft Word® Versien 6.0a (about 17
megabytes), Microsoft Excel® Version 5.0 (about 17
megabytes), and Microsoft PowoPoint® Version 4.0 (aboul
18 megabyies). Use of a 45-mm dise or other small-sized
discs is also more realistic than that of an 120-mm dise
becawse seftware developers such as Microsoft®,
WordPerfoct®, or Lotus® are most likely to produce Eheir
own software discs but cach of corc software Programs ispot
big coough fa eves fill up 15% of an 120.mm disc capacity.
This also pives & user flexibility to choose a preferred
program. for instance. & word processing program betwesn
WordPafea® Version 6.0a (about 28 megabytes) and
Microsoft Word®. sioce both arc unlikely to e stored on the
same dise

As showt in FIG. &, disc 116 is capable of teing simul-
by threc optical unils 123125, This
allows three cxecutable soffwart [TOgrams. for instance,
Microsoft Word®, Exccl®, and PowerPoint®. 10 be simul-
tancously cxecuted. Disc 118 that can be scanned by optical
upits 124 and 126 Is an ides] location for storing a Microsoft
Windows® 95 disc contaiping a disk opcrating sysicm
{D0S) and gther shared programs. While muaning execal-
able programs from discs situated In rear dise compartmeil
93 a uscr can cojoy digital music by playing disc situatcd
in front disc compartent 71 The jndividual open/close
operation capability of froat disc compartment 71 through
digc-compartment transparting means 43 (showe in FIG. 5)
further allows n user to change a music dise. when neoded,
without intemupting his/her active progrums that arc bascd
on the information reproduction of the discs situated in rem
disc compartment 72,

FIG. 7 ic a block dingram of a control systcon of the
multitasking information processing apparatus of FIG. 6.
Basically. cach of ogtical units 121-126 zccn in FIG. 6
compriscs & Tespactive oBe of optical read beads (ic..
pickups) 127-132 and a separate driving means T#5. Each of
optical unity 121-126 is {ntcrfaced with & separatc signal
amplifies 701, a separate sEVO system 704, and a scparate
signal-processing sysicrm. Each savo sysiei 704 comyprriscs
saveral servo controls that scparaiely control & scparate
driving mcans 15 for radial gacking of a respoctive one of
optical read heads 127-132 as well as the focusing of said
respective onc of optical read heads 127-132 Bach sigoal-
processing system comprises a sepamie CIRC {Cwoss Ynter-
leaved Reed-Solomon Code) decoder 786, a scparate
CTD-ROM decoder 707, and a separatc RAM {random acooss
memory) 798, In ¢ssence, cach optical oad head is capable
of being independeotly moved by a sepasate driving means
contolled through a scparale serve Sysiem 1o & predeto-
miped disc position of an optical disc sclectod from discs
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113-120 and being independently focused theremt for
retrieving information stored thereon.

Signals semsed by cach of optical read heads 127-132 arc
very weak and thus emplified by their respective signal
amplific 701 to derive vsable crror signals and high-
frequency siganls. The derived arror signals interface with
respective servo sysiem 704 to control focusing and radial
tacking of the respective one of optical read heads 127-132
CLV/CAV controls 702 and 703 that also receive the derived
aror signals through a high-specd system control bus 716
are used to respectively contrel the rotstion speeds of
mgniable motors 721 and 722 at a constanl lincar veloeity
(CLV) scheme when either of optical read heads 127-132
setses CLV-recorded information from disce 113-120, The
high-frequency signals derived from each of optical read
heads 127-122 are in & compact dise format or spesifically
it the EEM (cight-to-fourteen modulation) format and thus
ueed to be processed by A signal-process system comprising
CIRC {Cross Interleaved Resd-Solomon Code) decoder 786,
CD-ROM decoder 707, and RAM {random sccess MEmMOTy)
708 in order for the signals to be deinterleaved,
demodulated. and decoded for ervor-comoction process.
rostoring the original scquence of data syrobols, and finally
converting the 14-bit word back to the original 8-bit data
symbol. RAMs 788 are used in temporarily storing data for
reassembling during the sighal processing proceeded in the
respective signal-process system. A digilal-to-analog con-
verter (/A C) 710 and zudio amplifier 711, which are only
necessary when dises have audio tracks, are sharcd by
optical units 121-126 for discs 113120,

In ordet for multitesking to take place most effectively.
disc 116 disposed on turntable 137 i3 gormally rotated i the
CAV method by turptable motor 722 that also provides the
sams rotation spocd for turntables 135, 136, aed 138-141,
Optical rend heads 129 130, 131, and 132 are able to travel
through contralled swinging by mespective driving means
708 1o positions proximate the Jower surface of an optical
disc selected berween discs 114-116, betwecn dises
116118, between dises 116, 119 and 120. and between discs
118 and 119, respectively. for simuitancously retrieving a
plurnlity of information scts stoved thereon. This allows the
total number of optical nnits and thus optical read heads to
be less than thet of tamtables, thus pot oply reducing
production costs but sill providing high-eficicncy and
multitasking capability w the information retricving opera-
tion performed on the same disc and/or different discs.

Alsg provided in FIG. T are (1) a plurality of control
means comprising microprocessars (MPUs) 712-T14, a
ROM/RAM (rcad only memory and ramdom access
memary) 715, and (2) data transmitting means comprising a
high-speed systcm cottrol bus 716, ITDM (intclligent time-
division multiplexer) 717, wide-baod host intecface bus 718,
and ROM/RAM (read only memvry and random access
memary) 719, Bach of the buses {5 a collcction of multiple
lines forming coptrol bus, address bus. aod data bus for
camying modile-to-module communications. Multtasking
capability of said control means and said data transmittisg
means i nooessary in order for a plurality of scts of
information to be simultancously handled and transmitted to
g host computer 720. MPUs T12 and 713 that share ROM/
RAM 715 lssue commands o contrel signalz to CIRC
decoders 706 apd CD-ROM decoders 707 [n . paratiel
ranner through high-speed system control bus 716. The
read only memory portion of ROM/RAM 715 contains basic
imstructions nceded for MPUs 712 and 713 1o dssue 2
plurality of control signals to a plurality of servo sysicms
784 and a plurality of driving means 705 30 a3 to indepen-
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dently and simultancously move optical read heads 127-132
1o a plurality of predetarmined disc positions located cither
on the Jower surface of one disc or on the lower surfaces of
several discs for multilaskingly reproducing a plurality of
infovmation scts constituting cither a program o scveral
progrms stared therton. The madom access memaory por-
tion of ROM/RAM 715 is used for teoporarily storing the
instructions issucd from host computer 720 sorved as the
input of MPUs 712 and 713 for controlling the travelling
métions of optical read heads 127-132.

After being deintarleaved, demodulated, and decoded by
CIRC decoders 706 and CD-ROM decoders 707, the plu-
rality of inforration scts retrleved from optical read heads
1272132 are convertcd back 1o the original 8-bit data
symbal, The plurality of converted informsation scls are
multiplezed by TTDM 717 in ordsy to be simultaneousty
transfarred to host computer 728 through wide-band host
interface bus T18 that is interfaced with microprocessor T4,
and ROM/RAM T19, Microprocessor 714 with multitasking
capability controls the simultancods transmitting of the
multiplexed information to host eomputer 720, The read
only mamory portion of ROM/RAM 719 containe basic
jnstructions defining how MIPUs 712 and 713 should work
coardinately and simultancously together to issue com-
mands 1o optical unts 121-126 in order for a plurality of
them (o efficicntly. multitaskingly. and simultaneously
retricve a plurality of jnformation seis constituting oae
program ¢v several programs stored on one disc or sepa-
rately on plural discs. The random access memory portion of
ROM/RAM T19 is used as buffer memory storage for

tcmporarily storing the information 1o be transmitted when

host computer 720 is tisd up with other operations. When
ready, the host computer 720 can acoepl the information
temporarily sored in ROM/RAM 719 in bursts accarding to
the instruction of MPU 734, While three microprocessors
T12-714 are thown in F}G. 7 for controlling the reproducing
and kansmitting of information, it is possible that mare
microprocessors can be utilized or these microprocessors are
replaced by a single high-porformance multitmsking micro-
processor having n full 32-bit architecture with 32-bit
address and data bus systems or befter. Similndy. a less
proportion of shared electronics such as digital-to-analog
converter 71¢ and audio amplifier 711 arc possible, as are
other clectronle confi purations.

Owing 1o the high-sperd and multitasking nature of the
Information processing apparatus 1 of the present invention,
it bocomes practical o executs programs direcdy from
optical discs. This climinates the conventional. todious and
time-consuming software installation procedurc in which a
software program storcd on a pluralicy of floppy disks or an
optlcal disc has to be (decompressedly) copied to a hard-disk
drive of a computer from whar the software program is then
executed. This advantage is desaibed in detall using the
cxcmplery configuration of FEGS. € and 7 in which pre-
sumnedly disc 116 contadns a packege of Microsoft® soft-
ware progrums incloding Microsoft Word®, ExcelD, and
PowerPoint® end disc 118 {5 » Microsoft Windows® 95 dise
containing & disk operating system (DOS) program and
other shared Windows files for the basic operation of host
computar 720. After discs 116 and 118 arc properly loaded.
optical read beads 129-132 first recognize the existence of
both discs and thelr cormesponding programe in orde to
create a dise dircctory-struenire file, which is similar to a file
allocation table (FAT) creatcd fox monitoring the usc of the
sectors of & hard-disk drive, for storitg the basic information
of both discs such as disc locations and directory siuchires
to the harddisk drive of host computer 720, The disc




N !

Case 2:06-cv-10406-AC-SDP Document 1  Filed 01/30/06 Page 26 of 50

5,748,575

15
dirsctory-structure file Is updated oaly if discs 116 and 118
arc replaced by other or newer discs arc added to other
cmpty turntables. There is esscutially na software installa-
tion as manvally needcd In the conventional practice. Soft-
warc programs can be writicn o such a way asto nutomati-
cally creatz or modify (1) 8 user definable boot file (such as
antoexec.bat) on a hard-disk drive in order to quickly direct
the host computer 720 to the locations of the software
programs contained i discs 116 and 118. and (2) a working
directary on the hard-disk drive of host computer 720 fx
storing resulting files that will be created or changed during
the excoution of the programs.

Pecause nope of the program flles on the optical dise is
copied 1o the hard-disk drive, the approach of the presenl
invention esscntially climinates seftware installation, there-
fore allevinting the hcavy burden of a hard-disk drive in
infarmation reproduction. Note that sccording to the con-
ventional practice both softwarc programs and resulting/
working fles are mixedly storcd on & hard-disk drive for
during the routine operation of @ computer. Accordingly. the
peosent invention provides two additional advantages: (1)
eliminating the need to demand a high-capacity hard-disk
drive for storing progmm files that will never be alered
throughout the cotire life of their usage. and (2) eliminating
time-consuming hard-disk drive meintenance that involves
file defragmentation in order for a hard-disk drive to regain
its performance,

Furiher. the capability of launching a program directly
from an optica! disc loaded in the information processing
apparatus 1 of the present invention eliminates the noed fer
an end user to make a sef of backup copics (or Boppy disks)
for a purchascd softwarc program and thus a software
developer can make jts CD-version products not excoutable
from a hard-disk drive. accordingly minimizing illegal-
copying of a software program. This can be simpty based o,
fog instance. the difference in recording formats between the
optical dize and the hard-disk drive. A software developa
cnn embed » key code in the EFM format onto an optical dise
containing the program to be copy-right prodected, Without
detecting the prescoce of the crabedded key code in the EM
formai, 8 computer will not cxecute the program. This in
cifect disables the program 1o be exccuted from & bard-disk
drive. and thus completely prevents spreading of a sofiware
program. ‘This type of software program can be copsidarsd
to be a hardware typc in nature, because its copy-right
protection is not relied on the conventionn] practice of using
a sealed covelope. As softwarc manofacrurers are well
Erotected, consumers ¢ap be afforded thelr opportunity to
really uy out a fully-working version of a software program
before deciding whether to keop it of not

During the process of bootlng. host computer 728 in
accordance with the booting insttuction of a wser defioed
hoot file (¢.g.. autoexec.bat) created on the hard-disk drive
interfaccs through wide-band host interfacs bus 718 with
MPU 714 that determincs and issucs the most cificient
instructions to MPUs 712 and 713 in order for them to
provide power signals to respective s&vo SySIcms Ted and
espective driving means 785 so as 10 move optical read
heads 130 and 132 to disc 118 for simultansously reproduc-
ing the disk operating system (DOS) informaticn and
Microsoft Window® 95 informoation. It is preferred that
ROM/RAM 718 slorcs & sot of predefined instructions; and.
soffware programs stxed on the dise are writien and
arranged in a particular manoer so that optical read head LW
is controlled to move specifically to a predetormined posi-
Bon seleeted from a set of disc tracks that contain sound
infoymation and/or othcr pon-video files while optical read
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head 132 is instructed to move specifically 10 another
predetcrmined position selectcd from anoiher set of disc
tracks that contain video information and/or other non-sound
files. In other wozds, optical read head 130 s controlled for
producing sound effects and other non-vidco files whilc
optical read head 132 is instructed mainly to produce video
{mages and other not-sound files, Controlled by data trans-
mitting signals issucd by micoprocessor 714, video images
can be ranumitted in bursis through wideband host Interface
hos 718 directly to a videe circuit (not shown) of host
computer 720, With this scheme, reproduction of video
images and sound effcets can be simultancous. thus allowing
a program to be exceuted at & much higher speed and
arriving at a rondy-to-ruo state in oo Hme.

Tn contmst. ln accordanee With conveational practice. the
procesding of o Windows-based software program ig inevi-
tably interrupicd constantly, cspecially when video informa-
tion and sound information are too large to be read within a
reasonable time period.

Disc 116 lorded on turptable 137 can be simultaneously
accessed by thres optical read heads 129-131. Accordingly.
an information processing apparatus of this type will hard-
warely allow a user to simuitancously execute three different
programs at (he same Gme. Front dise compartment T1 seen
in FIC. 6 has its own turntable 134, optical undts 121 and
122. CLV/CAV control 792 aml wrntable motor 723 (both
shown in FIG, 7T for rotating and scanning an 120-mm CD
at cither the CLV of the CAV method; thus, an audio CD can
be simultaneously playcd while a user is excculing the
software programs stored o the discs disposcd in rear dise
compartmens 72.

Shown in FIC. 8 is ap tnformatlon processing appamtus
$00 with an alternative configuration of disc-siorage loce-
tions and optical units, haviog A rear dise comparimgent 841
different from FIG. 6. The rear disc compartment 301 of
FIG. § bears six discs $02-807 and six optical units
$08-813. In accordance with thls embodimcnt. at least. discs
802 and Be3. discs B84 and 805, and discs 506 and BO7 arc
respoctively aligned with each ather, Further. each of optical
units 888-813 |s capablc of Uncarly moving along & screw
shaft 814 and 4 sliding mil §15 by a predetermined distance
in a radial direction of n selected dise to as to aklow cach of
respective optical read heads 16821 to be correspondiogly
positionsd on a predetermined dise position for refrieving
{nformation stored thereon. Thus, cach of discs 802-80T can
be scanned sither by one optical read head or by two opiical
read heads simultagcously for informaticn reproduction.

FIGS. 9A and 9B arc perspective top and cutaway side
{along the Une YB—8RB) views respectively of the wrmiable
showing A disc-serting tablc and 3 disc-holding and
.releasing means having a self-clamping and -releazing
mcchanism for detachably holding an optical disc thereon in
accordance with the peesent invention, The disc-holding and
_releasing means and thus the stif-clamping and -rcleasing
mechanism of the noutahle hercin are characterized by
minfaturization and are designed to facilitate dise loading/
unloading operation, In the followiog, exemplary ilustration
is given to turntabic 135 aod disc 114 disposed thoreol as
secn in FIGL 6. To facilitate fllustration, caly FIG. 98 is
loaded with dise 114, Turntable 135 basically compriscs &
disc-setting table 1580 for horizontally bearing a disc thereon
and an clevated center portion 151 which is slzed 1o it into
the conter holc of opdcal disc 114 as shown in FIG. 9B.
Elcvated center portion 151 compriscs # hollow member 152
being in » cylindrical shape wherein a spring device having
a fiat botiom 153 and four strip ends 184 is simated on the
top of spring 155 that provides up-and-down motion through
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& guiding Ting 156. During disc loading. spxing strip ¢ads
1%4 are forced to retract through four openiugs 157 to the
inside of hollow mcmber 152 and then refurns 10 their
outward-biascd normal position that also provides a slightly
downwhard force so a5 to hold disc 114 in place as shown in
FIG. 91. Also in the elevated center portion 151 is a relcasc
mechanist having a pressing button portion 158 and a
releasc bottom portion 159, Pressing bution portion 158 is
confined if the inside of hollow member 152 by means of
the circular cdge 160 of hollow member 152 When pressing
button portion 138 is pushed by a usc’s finger for disc
unlcading, release bottom portion 158 and thus flat bottom
153 are accordingly moved downward b cause the retrac-
tion of spring strip cods 154 into the inside of hallow
member 152, thus releasing disc 114. To obiain self-
releasing function. disc-setting table 150 {5 made to com-
prise disc-releasing springs having onc end held by the
reetangular slots 161 and the other end 162 biased upward
but capable of being pushed downward when dise 1H4 is
held in place by spring strip cnds 154,

Hollow member 182 yay optionally have a noncircular
outer boundary such as having a locking portion 1463 for
adapting an optical disc having A conter hole with a comple-
mentary boundary or shape £0 a3 [0 cnsuce precision griping.
thus allowing disc 114 10 rotaké at a speed much higher than
the conveantional practice.

FIG. 19 i5 an enlarged perspective top view of optical unit
124 and three adjacent discs 116-118 which are aranged in
the same configuration as seen in FIG, 6, iustrating that a
single driving means {or swing mechanism) is used to
borizenmlly move an optical read head sclectively between
various disc positions as well as betwecn A plurality of discs
for information reproduction in accordance with the present
inveption. Infoymation starting from disc directory struc-
turss is stored from cach inncrmost wack 164 to the outer-
most =dge of discs 116118, Located &t the distal ead of
optical unit 124 is an optical read head 130 that is currently
positioned ak the ingermost track 164 of disc 118. Dptical
read head 130 is able to swing about anis 166 that is
rotatably supported by bearing 191 apd supporting frame
222 auached 1o driving mcans 168, in accordance with a
broken circular lipe or travelling path 167. The swing
mokion of optical read bead 138 i powered by the driving
meant (or swing mechanism) 168 through 2 toothed belt
169. Discs 116-118 are horizontally aligned with cach other
30 14 to facilitate the focusing action of optical read hoad 1M
1o each of the discs. and are conceatric with respect to axis
166 o that the immcriost mmcks of the three disce are
reachable as indicated by the broken ciceular ine 167, Thus.
by spinning these discs and by swinging optical road head
130 abouw axis 166, Information stored o any tracks of discs
116-118 becomes readily mpraducible.

FIG. 11 is a cutaway vicw. showing tutntablc 13% on
which disc 118 is harizontaily disposcd and optical unit 124
that comprises opiical read head LM and driving means (or
swing mechanism) 168 for providing a neccssery force to
horizoatally swing optical read head 13 to & preselecicd
position. Turntsble 139 has a mtable shaft 213 which is
rotatably supported by bearings 214 and 215 thal are
attached a 1o supporting frame 216 fastencd to the bottom
fiame 224 of t T2. At the bottom portion of
turitable shaft 213 are pulleys 217 and 218 that arc cot-
neeted respectively by toothed belts 219 and 228 for trans-
mitting rotation power from nirntable melor 722 scch n
FIG. 7 and to other mrnatables. Under these clrcumstanoes, 2
plutality of turntablcs can be driven by a single tamtable
motor. This gready reduces construction costs and space for
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commercializing the optical information processing appara-
tus of the present invention.

Optical read head 134 siuatcd in an optical-read-head
housing 221 comprises a semiconductor laser diode 1T, a
lens system 171, photosensors 172 and 173, and a focusing
mechaniem 174 situated on the distal cnd of optical-Tead-
head housing 221. As deniled in FIG. 12, semiconductor
laser diode 170 is  light source for producing » laser beam.
The Iaser bearm emittcd From taser diode 170 is converied by
a colliraator 175 to a parallel light beam 176 that js bent ot
an angle of %0° try meaps of a mirror 177 and iz then focused
By the focusing mechanism 174 onia the information-stored
surface layer 178 of disc 118, A beam of light refecled from
the informarion-stored surface layer 178 is deflectod at an
angle of 90° C. by mirees 177 and is then condenscd through
a quarter-wavelength (A/4) plate 179 polarizing beam-
splitting prisms 186 asd 181, and the lens 182 to the
photoscnsor 172 that reads the change of the output signals.

Focusing mechanism 174 detailed in FIG. 12 compriscs
an objeetive lens 184 attached to a vertically movable device
185, tension springs 187, and a focus-tracking coil 188
wound around » stationary bobbin 189, Vertieally movable
devicc 186 has a ringfype magnet 186 fixedly situated
therein. Teaslon springs 187 gwovide tonslon snd keep
objective Iens 184 straight In the focusing mechanism 174 ax
objective lons 184 vertically moves. Projection lens 183 and
photoscosor 171 arc arrenged in a dircetion of the beam that
is reflected from disc 118, bent by mirror 177, and con-
denscd through A/4 wave platc 179, polarizing beam-
splitting prisms 168 and 1B1. thereby detceting a focusing
error. In the focused condition, a zero efror exists from
photosensor 171, When an ror sigoal produced from either
2 1po-far or a too-close condition is dete cted by photoseascr
171. the detected orrer signal is amplified and fed to focus-
tracking coil 188 wound around stationary bobbin 189
which then produccs a maghetic ficld to cause ring-type
magnct 186 and thus objective leas 184 to move in the
relevant direction until the crror signal becomes 2ao and the
beam is in focus.

As shown in FIG. 11, the other dista) end of optical-read-
head housing 221 is attached to a shaft 190 that it yotatably
supported by bearings 191 and 192 and has n pivoted cod
193 for iits swinging, Bearings 191 and 192 arc respectively
supported by top and boltom supperting frames 223 and 223
fixedly attached to driving means 168. A stop pin 194 fixedly
attached to the bottom frame 224 of rear disc compartment
72 and two helical teoson springs 195 and 196 arranged in
opposite direction arc provided in order to prodoce lomue
reswain for & steady swing of shaft 199 about its axis 166.
A stop pin 197 foredly gttarhed to the bottom portien of shaft
194 is provided for shaft 190 to rest al a refercoce position.
Toothed belt 169 connects a pullcy 198 on shafi 190 and 2
pullcy 199 on moving-coll shaft 200 for transmoitting rofa-
tion pawer. Pullcy 199 has & diameter larger than pullzy 198
so that driving meaos 168 can provide a maximal twing
angle of 300 degrees. Supported by bearings 201. moving-
coil shaft 208 has top and bottom pivots 202 and 200 that arc
respectively held in place by top and botiom frames 204 and
205 for its swing.

Driving means (or swing mechanism) 168 as seen in FIG.
11 is further detailed in FIG. 13 in a partial cutawey top view
inwhidncpﬂ-mcmlndsnppmﬁngmm(mnin
FIG, 11) are removed. In accardance with the present
invention. driving means 168 is able 1o provide a rotating
farce to horizontally swing optcal read head 13 about axis
166 for & maximal swing anghs of 300° as indjcated by the
broken clroular ling of tavclling path 167. This allows
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optical read head 134 to travel between various positions of
2 selected disc as well as between discs 116-118. Most
importantly, the tmvelling of optical read head 138 betweeh
these discs it as mpid a3 that between various positions
within the sclectsd dise, because the wavelling invalves
neither multidirectional por three-dimeusion maneuver bt
aceds only one single-directional movement

In order to provide a retating forve, driviog means 168 Is
arranged ns shown in FIGS. 1 and 13.in which ¢ne end of
a moving coil 206 is fizedly attached 1o moving-coll shafl
208, the other end is allowed (o freely travel in 2 uniform air
gap 297 definod by an owter soft-iron polc plece 208 and
inner pole piece 209, Bonded to olner soft-iron pole picee
208 |5 u magnet 210, An air gap 211 extending lo the inoor
wrwa of covering frame 212 js provided in order for moving-
coil shaft 200 with atiached moving coil 206 to b nssemblcd
jnto the configuration of FIG. 13 and also allows moving-
coll shaft 208 and the fixedly attached end of moving coll
206 to roiate about the axis defined by pivols 202 and 203
(FIG. 11). Attached to the outar circular area of magnel 210
j & laminated stezl shell 213 that cts as a magoetic colleciar
ring and also cffectively shields the element from stray
fields.

Tlusteated in FIG. 14 is another prefermed cmbodiment of
the present invention, whexein information processing com-
partment 30 has an optical unit 341 comprising an optichl
read hoad 382 and a driving mesns (or swing mechanizsm)
3, wharein said driving meaas 303 coables said optical
read head 302 to travel by swinging about axis 316 1o any
positions on discs 34309 respectively mounted ob turn-
tablcs 310-315 for informmation reproduction. Each of these
discs has a diameter of 45 mm Within the compartment,
these discs arc horirontally and concentrically disposed at
predctormined positions such that the disc conters are at An
cqual distance from the axis 316 of optical unit M1 Undor-
peath mrntable 319 is » urntable motor (it shown) which
i alsc used to drive turntables I31-315 simultaneously.
Fach of mratables 310-315 compriscs its own dise-loading
aod releasing means with scif-clampicg and -releasing foa-
ture £0 that once belng loadod onio turntables H6-315, discs
304-309 will romain being clamped at any time and can be
rotated timultancously. Thus, without going through other
{ntermediate joading stages {such as Internal disc changing
or schecting used in the prior art), information reproduction

can be effectively perfoarmed by simply moving optical read 4

head 302 to & disc selected betwesn discs 304309 disposcd
within the same compartmest. This eliminates any meed to
cquip ap information processing apparafus with a disc-
turnteble rotating mechanists, a dise transporting means. of
other disc changess described 1n prior arts such as U5, Pat.
Nas., 5110354, 5,146,451, 5.193,079, and 5.334.218.
Driving moans 303 coables optical unit 301 to perforin a
maximum of 350° swing about axis 316. starting from
position 318, for accessing selectively between disc tracks
and discs 39d-30%. In esseoce, optical read head 382 of
optical unit 301 wavels in accardance with the troken
circudar line 317; thus, any information stored on these dises
becomes readily mocessible, Breause of being desigued for
discs with smaller sizes and being equipped with a single
turntable motor and a shared optical unit 301, compantment
M\:mbeucwumicallypmdumdinnsmsimuummc
commercially available single 120-mun-disc player, for
being insinlled into the Interior of & personal computer,
Apparatus 34 is optionally equipped with a scrvo control
(net shown), which coabies the narntable motor (o rotate at
a constant pear velocity (CIV) in addition to st & constan!
angular velocity (CAV). Use of the CLV-recording method

1w

a5

L]

b2}

63

20
doubles the stomge capacity of the 45-mm disc to 120
megabytes from 60 megabytes compared with use of the
CAV-recording method. This is advantageous for a software
developer to it a lengthy program of several programs as &
package into a single siall-sized disc. On the othcr hand. if
infovmation 10 be Mored in a 45-mm disc Is less than 60
megabytcs. the CAV method js prefemed in order to allow
information reproduction to be pecformed at a higher speed.

In a further preferred cmbodiment of the present
invention. discs 304349 shown in FIG. 14 arc mranged in
a ranner 30 that there is an open space betwern disc M4 and
disc 309 for optical unit 301 to park at position 318, This
open spacc allows optical unit 301 of apparalus 304 10
further comprise an upper optical read head 320 in addition
10 lower optical read head 321 as showe in FIG. 15, without
causing any inconvenicnce to disc loading/unloading opcra-
tion. Upper and lower optical read heads 320 and 321 have
configurations similer to the cmbodiments of optical read
head 13 singuimly situsted in optical-read-head housing
221 hercipbefore demiled {n FIG. 12 Optical-read-head
housing 322 has a horizontal open slot 32% for an optical
disc selected from discs 304-30% to insert therein so that the
inncrmost cacks on both smfaces of the disc become
simultaneously accessibie to an objective lens 323 of upper
optical read head 320 and to an objective jens 324 of lower
optical read head 321 Notc thal objective lens 3Z3 is
disposed in a direction facing to objective lens ¥24, so asto
face the other surface (Le., the opper surface) of an optical
disc selcoted from dise 304389, The use of two optical read
heads i an optical unit provides twofold advantages: dou-
bling not only the information stornge capacity of a disc but
also the specd of Information reproducing.

While preforsd embodiments of the present invention
have been showa and described herds, it wil be undrrsteod
that such embodiments arc provided by way of cxample
only. Nuraerous variations. changes. modification, and sub-
stittions will oceur to those skilied in the art without
departing from the inveotion borcin. Accordingly. it is
intended that the {nvention be limited only by the spirit and
scope of the appended claims.

what Is claimed Is:

1. An infarmation processing apparats with multitasking
function. the information processing apparatus comprising:

(a)a phaality of turntables, each comprising 2 disc-sciting
table for meunting an optical disc;

(b} 3 plurality of optical umits, each comprising 2 driving
mcans and an optical read head, wheredn said driving
means is providod fir moving said optical read head in
a radial direction of said optical disc to 8 predetermined
dizc position on a surfacc of said optical disc;

(&) means for simultanscusly controlling a plurality of
said driving msans to move a plurality of sald optical
read heads (o a plurslity of predetenined dise posi-
tions on at beast two optical discs far retrieving infor-
mation starcd thereon;

(d) a pluratity of signal-proczss systems for convating a
plurality of information sets reimieved by said plurality
of optical read heads from a compact disc format to the
original stetc of the information; and ]

(c) data transmitting means for wansmitting a plurality of
the information sets convertcd by said pluraliry of
signal-process systems to 8 host compulcr.

2. The information processing apparatus of claim 1.
wherein at least one of said optical units furthe comprises
an addiionsl optical read head having an chjective lens
disposcd In a direction facing the other surface of a selected
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HIGH-PERFORMANCE INFORMATION
PROCESSING APPARATUS HAVING
MULTITASKING FUNCTIONS

I'his application i5 a divisional of spplication Ser. No.
(1R%/850,844 filed May 2, 1997 now abandoned.

FIELD OF THE INVENTION

The present invention relates generally 0 the field of an
information processing apparaius using oplical dise media
tor providing and storing information and morc particutarly
W a high-performance information processiog apparatus
having multiple and highly-improved funclions of seeond-
ary and tecliary storage tor improving the efficiency of 2 host
computee in performing information progessing,

BACKGROUND OF THE INVENTION

Il is nowadays essential that a computer system be
couipped with a bard-disk drive, a floppy-disk drive, &
read-only-memory compact-dise (CD-ROM) drive, and a
backup drive either a tape hackup drive or a removahle-disk
drive. Bach of these drives had been evelved for taking part
in providing some of the maltiple functions of secondary

and teniary slorage necessary for the compuicr system to

become fully aperable in preforming infurmation provess:
ing.

‘Ihe tuaction of a hard-disk drive is knowno to supply
on-ling information 1o the micraprogessor of a computer
syslem; whilc, a floppy-disk drive llows a user 10 install
software onle the hard-disk drive and 10 transport data
between camputers, This has been the basis for the evlution
of conventional computer systems; and, ihe proceeding of
information processing has thus been heavily dependent on

the read/wrile aperation of the hard-disk drive. The imme-

diate disadvamtage has been that each newly-purchased
software program has to go throvgh a edions, time-
conswming installation process through which program files
are (decompressedly) copled to the hard-disk drive from
which the software program is then launched. This remains
in effect regardioss of whether software is distributed
through optival-dise or Mappy-disk mediz. Aside from the
direat cost paid for software, an end usger is also wncurrcd
with indirect cost for having coeresponding hard-disk space
for storing ihe purchased soltware program.

When 2 sultware program is disiributed through floppy-
disk media, an end user is udvised 1o make a set of backup
copies becawse foppy diskeltes are susceptible not enly to
phiysical and external damages but to mugnetic degradation.

Inevitably cncountered are other disadvantages: requiring 4

lime-consuming hackup process and lcaving no room for the
soltware program o be copyrighl pratecied.

The practice of installing a purchased software program
from purchased softwars disketles to a hard-disk drive does

not leave much toom for softwarc 1o be copy-right protected.

There exist hardware-ype protection devices; but, they are
affordshle vnty for bigh-price software programs with aa
aim of selling at most a few thousand copies for use n
irading stocks of lutures i real thwe, for instance. T
sontrast, volume software programs are sold in sealed cove-
lopes. Once 2 sealed envelope of a software program is
opened, ao end user is assumed 10 acoept the software
Vicense agreement scr by a soflware developer; and, the
saftware program is uot returnable. Unfortunately, there s
na practical way to prevent the volume software program
from being illegally copicd or duplicated. As with the
software developers producing high-velume and low-prics

20

43

2
saftware programs suller from their products being llepally
copied, the end uscrs lase their oppartunily to thotoughly try
oul 4 software program before purchasing.

‘Ihe conventional practice cvemually deprades the read/
write citiciency of u hard-disk drive. This is hecanse user-
created and softwarg-created data Dles mixedly stored with
program files on the hard-disk drive are constantly rewritien,
fragmentally relocated, and cventually scattered all aver the
hard-disk drive. Accordingly, a longer time is peeded 1o find
all uf the fragmentally-stored data of a large user-created
Jdata file, The only remedy curremly available for this
problem is to routinely run 4 file-defragmentafion process.
Unfortunately, as more and more software programs ot
wser-created data files are stored on the herd-disgk drive, the
file-detragmenativa process becomes mere and mors time-
cansuming, because it also fnvalves relocalion of the pro-
pram files that ocenpy most of the bard-disk space but are
nover changed o alered trcughout the entire fife of their
'll..‘iage.

Ancther concemn of the conventional practice is that a
hard-tlisk drive is subject 1o noaphysical damages, [or
instanee, sueh as program files heing truncaled o Cross-
linked due to (mproper assessing or writing during informa-
tion reproducing or being infecied by compuler Virs, As a
result, suftware programs become cormpied, and, another
tedious software installation process is agsin needed,

A CD-ROM drive, even lhough becoming increasingly
popularly, plays a much less sipnificant role in information
processing when compared with a hard-disk drive. This is
clearly reflected in the fact thal the CD-ROM dreive s
designed to serve as testiary storape for providing off-linc
archives, for disributing soltware programs to ho installed
omo a hard-disk drive, and fbr playing an audio dise. Often,
much of the information originally stored an optical discs
has 1o be copied ta the hard-disk drive. Eventually, a mass
ol informativn is accunulated in the hard-disk drive, Al this
point, it becames highly desicable to bave a backup drive
gither 2 lape hackup drive or & remuovable-disk drive for
storing the avcumulated mass fnformation. This not only
incurs substantial costs 1o end users but adds up structural
tlkiness and power consumption (o the compuier systems.

In order 1o remedy the dissdvantages #nd problems med-
tiomed hereinbefore, my U.S. Pal. No. 3,748,575 advanuces
1he role of CTI-ROM apparaluscs in information processing
from teriiary storage to secondary storage, This i achieved
hy providing a CO-ROM-1ype information processing appa-
ratus having plural turmables for removably accomemaodaling
oplical discs thereon, pliral head unils, cootrol means for
controlling the independent movements of the head unils,
signal-process systens for conveting mulliple sels ul infor-
mation from a compact dise format to the original state of
the infurmation, and data transmitting mezos for simulta-
neously transmitting multiple sets of converled information
10 3 host computer. The CD-ROM-type information pro-
cessing sppuratus of 115 Pat, Mu. 5,748,575 caables a
computer system to simultancously and multitaskingly
launch several software programs directly from original
soltware dises, thus eliminating tedious aod time-consuming
suftware jnstallation, »ffordieg 4 kind ol copyright protec-
lion to software, aod alleviating the Lurden of a hard-disk
drive in information reproduction processing. However, the
read-only malure of 17.5 Pat. No. 5,748,575 disallows uny
storing of uscr-crented data files, requiring & hard-disk drive
fur its host computer, The presen) invention Vs makes the
aptical information processing apparalus of 11.5 Pat. Now.
5,748 575 to become a master drive huving not only multiple
but highly-improved tunctions of second and tertiary storage
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s as to be capable of replacing all of the drives such as
hard-disk, floppy-disk, optical-dise, and hackup drives that
are normally needed in a conventional campuler system.

OBJECTS OF THE INVENTION

A first ohjoct of the present invention i 10 provide an
infurmation processing apparatus capable af performing ool
only informution reading in multitasking but infurmation
wrllmg.

A second vbject ol the preseat invention is 1o provide an
iuformation processing apparatus haviag a head woit capable
of sclectively interacting with at least two optical discy
through its driving means, s¢ 48 10 manufacture high-
performance infarmation processing apparatus al reduced
costs.

A thicd object of the present invention is to provide an
information processing apparalus having plural wurntables,
plural head units, plural decoding units, at least ane encod-

g unit, and ¢ system contral unil so a5 W alfond complele

and highly-improved fonetioos of secondary slorage and
tertiary storage for replacing all of the hard-disk, floppy-
disk, optical-dise, and bagkup drives normally needed in a
cooveniional compuler system.

SUMMARY OF THE INVENTION

According (o a fimst preferred cmbodirenl af ihe present
invention, an information processing apparatus COMpTingS
plural head uniis and plural decoding units for multitask-
ingly purforming information reading, and at least ane
encoding wnit tor performing information wriling, with
respect to a selected disc surface.

Acvording 1o a secund prefecred embodiment of the
present inventiong, an information processing apparats com-
prises plural turntables each heing mitatable aboul a respee-
tive ane of central axes for removably accommadating at
least oue optical dise, and one head unit capable of posi-
tivning its head-means group sclectively belwecn the lun-
Lables and thus selectively interacting with the optical discs
for performing ioformation reading or writing.

According 1o & third preferred embodiment of the prescnt
invention, an information procossing apparalls COMpriscs
plural entables each being, rotatahle about a respective ong
of central axes for removably accommordating 8t least one
uptical dise, plural bead unils and plural decoding units for
mwititaskingly performing information reading, af Jeast one
cacoding uait for performing informition writing, and 3
system control unit for encrdinating aperation of and for
cnabling direct communivation of the head units, 5o as 1o
allow sajd information processing apparatus 1 possess not
only complete but highly-improved functiogs unobtainable
from any combinations of existiog hard-disk, flnppy-disk,
nptical-dis, and backup drives hat dre necessarily equipped
in & vonventivnal computer system.

BRICY DESCRIFITON OF THE DRAWINGS

FIG. | is a culaway side view of an informalion process-
ing apparatus havieg two head units capuble of selectively
performing information reading io multitaskdng, und infor-
mation writing with respect to oac disc surface, in accor-
dance with a first preferred embodiment of the present
inventian.

FIG. 2 is a block diagram of u conirol system of the
information processing, apparalus shown in F1G. 1.

1G5, A is & fow chart showing a dise operating system for
coordinating operation of the head units to simullaneously
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process 4l least wo sels of information assogiuted with the
same Lask for improving informalion-process speed.

FIG. 4 is a top view of an information processing appa-
fatus having one head unit movables selectively between
plural turntables, in accordance with a second preferred
embodiment of the present invention.

FlG. 5 is an {lustrative top view of a head unit and a
iurntable of FIG. 4, showing 4 ¢riving means io 3 culaway
top view aud a head-means group inw plan view.

F1G, 6 is & culaway side view of the head unit and the
turntahle along, the line 6—6 of FIG. 3,

FIG. 7 is a perspective view of an informutiva pIOLESSINE
apparatus in a dise-loaded pasition, in acgonlance with a
third preferred ombudiaent uf the prescat invention.

FIG. 8 is an ilusteative lp view of the information
processing apparatus seen in FIG. 7, showing, Tive optical
head units 4nd eighi turntables axoupled with discs thereon.

F160. Y is a simplified block diagram ol 2 cantrol syslenm
of the information progessing appiratys shown in Tl 8,

FIG. 10 is an alternative configuration of plural turntables
and plural head units,

DETAILED DESCRIPTION OF THE
PRELFLIRED EMBODIMENT

Referring now lu F1GS. L- 3, a first preferced embodiment
of the present inveation will be deseribed in detail herwin-
helow.

FIG. 1 is & culaway side view of an infeimalion process-
ing apparatus with multitasking capahility, having two optis
cal head nits and one luentable for detachably maunling
anc optical disc. Apparatus 100 bas o structore 101 on which
varions mechanism compaonenls are disposed, The structure
allows the apparatus to be either internally installed as s
huilt-in wnit in a computer system o covered by & housing
for use as a stand-alope wuit 10 be connecled W o fost
computer. Mounted un SIRUCILG 101 are an electrical board
145, « wrntable motor 102, head wpits 120 and 130. Turn-
table mator 102 is provided for rotating a erntable 103 that
has a disceseiting surface 104 for accommodating aa oplical
disc 140, and a concave portion 103 far accommodating a
convex portion 111 of & disc clamp 110. Disc clamp 110 i3
movable in upidown dirsctions far respectively releasing/
clamping optical dise 140,

Iicad unit 120 basically comprises an eplival head means
{i.c., pickup) 121 and a driving molor 122, Driving motor
122 iz provided for moving optical head means 121 in &
direction perpendicular to the centrsl axis of urntable 103
(or iu a radial direchion of optical dise 140) through rolating
a screw shafl 125, Optical head means 121, provided for
reading iuformation from and for writing information onto
{he lawer surtace 141 of optical disc 149, is supported by &
carticr member 123 having a female screw for enpiging
with screw shaft 125. Screw shafl 125 has a pivoted end 126
rotatably supported by structure 101 und a guoar 127 eogaged
with 3 gear 128 nn driving motor 122, thus forming a driving
mechanism for optical head unit 120. Similarly disposcd on
1he other end of strcture 100 is head unit 130 1hat comprises
an optical head means 131, a pivoted cnd 136, » carTier
member 133 with 3 female screw, a gear 137 on screw shaft
135, pear 138 on driving metor 132, thus forming a driving
mechunism for head vnit 13, Upen receiving power and
control signals, driving motors 122 and 132 independently
and simultanconsly move respoetive optical head means 121
aud 131 in a radial direction of optical disc 140 o prede-
termyined positions, 50 A5 W mullilaskingly interact with the
lower surface 141 of optical dise 140,
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In order 1o perform the abovementioned multitasking,
turotable motor 102 and thus optical dise 140 arc rotated at
a constant angular velocity (CAY) method, Even though
being reduced to half, the swrage capacily of an 120-mm
optical dise encoded in the CAY method can still hold a
minimum of 250 megabytes of data. Mast importantly, the
CAV ratation meiod sllows the apparatus of the preseot
invention to rolale 8l a constam, higher angular velogity for
mullitaskingly performing high-speed information process-
g,

FIG. 2 is a block disgram of a control system of the
information processing apparatus of F1G. 1. Head units 120
aud 130 respectively cumprise aplical bead means 121 and
131, and driving motors 122 and 132. Optica] head means
121 and 131 cach having clements such as a scmiconductor
laser divde, objective lens, projection lens, pholoseqsors,
A4 wave plates, polarizing and beam-splittiog prisms, are
provided for interacting with optical disc 140. Detailed
arrangument of thess clements is well known o those skitled

in the anl af optical siorage ehnology and needs ool be 4

tepeated here. Optical head means 121 and 13 are respec-
tively imerfaced with sipnal amplificrs 2 and 202, servo
contrals 211 and 212, local signal-processing systems, and
local control units 210 and 260. The Jocal signal-processing
system associated with optical head means 121 includes a
decoding unit 220 and #n encoding unit 230 for proceeding
with information reading and writing respectively, while,
the local signal-processing system of optical hesd means
131 includes 3 decoding wnit 270 for information reading

omly. Tocal control units 210 and 260 respectively contain-

ing MPUs 211 and 261 and ROMs/RAMs (read-only memc-
1ios and random access memories) 212 and 262 are provided
fur comrolling operation of Lhe respeclive decoding/
encoding units and the respeclive scrvo conleols in a local
level, 50 a5 W allow multitasking lo take place most sflec-
tively.

Signals sensed by optical head means 121 2ud 131 are
very weak and thus respectively amplified by signal anipli-
fiers 201 and 202 1w decive usable error signals and high-
frequency signals, The derived ermor signals intcrface with
respeclive serva controls 211 and 212 for independently
controlling the tocusing and the radial trackiug, of aptical
head meaps 1201 and 131 CLV/CAV control 250 alw
receives Lhe derived error signals through MPU 261, for
selectively contralling the rotation speeds of urolable molor
102 normally at a constant angular velocity (CAY) and al 2
constant linear velocity (CLY) when wither of optical head
means 121 and 131 scnses CLV-recorded information from
optical disc 140. The high-frequency sigaals from cach of

signal amplifiers 201 and 202 arc in a compact dise farmat 3

or specifically in the EFM (sight-to-fouricen modulation)
format and thus need to be processed by decoding units 220
and 270 respectively comprising CIRC (Cross Interlesved
Reed-Svlomon Code) decoders 221 and 271, €D decoders
222 ynd 272, and RAM (random aceess memory) 223 and
273 in order for the signals to be deinterleaved,
demodulated, and decoded for ¢rror-porrection process,
resloring the original sequence of data symbols, and finalty
converling the 14-bit word back to the original &-bit data
sytbols. RAMs 223 and 273 are used in temporarily stating
data to he reassemhled during the proceeding of the signal
processing.

Included in encoding unit 23 are a CLRC snvoder 231, 4
D encoder 232, and & RAM 233 for encoding & sut of
information 10 be stored oo optical dise 140 \hrough
optical hearl means 121. Dursing information wriling, a
sermiconducior laser diade (not shawn) conlained in optical
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bhead means 121 is controlled by local cuntrol unit 210 to
cmil a laser heam at ipcreased output power. Also provided
in FIG. 2 are a digital-o-analog converter (D/A Converter)
280 and sudio amplifier 281 for sound reproducing, and an
audio iwput 282 and an analog-to-digital converter (ALY
Converter) 283 for sound recording,

1ocal contro] units 210 and 260 are interfaced by a system
control unil 290 containiag MPU 291 and ROM/RAM 292
through widc-band hast inlerface 293 und sysiem contral
bus 204, The read-only memery portion of ROM/RAM 292
conlains basic instruclions needed for MPU 291 1o issuc
conteol signals to MPUs 211 and 261 for coordinating
operation of bead upils 120 and 130. ITDM (inteligem
time-division multiplexer) 295 and uther wide-band buses
arc provided in order for plural ses of data decoded by
decoding units 220 and 270 1o be simmlaneovsly transmitted
1o a host computer 296,

Optical disc 140 may contain information in a digital data
formal and i a digital audio format needed for ruoning
multimedia applications. The Vable of conlents for such a
mixed dise uses the digital audiv formal. Iutormation in the
dhigital data lormat gan be bipury programs, ASCI tex,
graphics, and videa jmages, which wrc baxically assaciated
with producing visual images, The digital data informatico
is siored on data tracks [n # sector or hlock struciure
including syne, header, data, and/inr auxiliary LDC/ECC
{error correction and deteetion) fields. Digital audio data
information, however, is read as frames andd has 16 be stered
on audio tracks separated from the data trucks, A pre-gap
and/for post-gap containing 0o data is provided to secve as o
transition belween a data track and an audio track. Under
these eircumstances, i is difficult for & conventionak
CD-ROM drive having only one head wil 1o simulanecusly
reproduce both the digiml data information and the digital
audio informalion in a real time mods, such as playing
{ul)-screcn, full-mution pictures {reyuiring 30 frames pe!
second). To the contrary, this can be casily achieved by
information processiog apparatus 300 of the prescot inven-
tion when a set of instrugkions are provided for coordinatiog
head units 120 and 130 1o perlorm such a task,

Accordingly, provided in the present invention is a llow
chart, FIG. 3, of a disc nperating system far coordinaling the
bead units to simultanegusly process twi sets of information
associated with the same reading task of a software program
for imcreasing information-process speed. Note that 5"
stands lor “Siep" hercinafter, When reeciving a request
signal from host compiter 296 for performing a new readiog
sk (5301 and 5302), MPU 291 {(shown in FIG. 2) deter-
gines if tere is any idle head unil allocable 1o the new
reading task (5303). If not, MPU 291 inlerlaces willl MPUs
211 and 261 for delecting task-priority-level information
{5304) and Lhe activities of head units 126 and 130 to be
suspended are stored to the RAM portion of ROM/RAM 292
(530%), and for making the bead unit working on the
lowesl-priority Lask available as the first head unit to the new
ceading 1ask (S306). MPU 291 further checks il the RAM
portion of ROM/RAM 292 contuins the TOC (uble of
contents) information of optical disc 140 (3307) assuciated
with the new reading lask. 1f pot, the first head unit is then
instrucled to read the 'TOC information, which is localed in
ihe lead-in ares ol optical disc 140, for oblaining address
information assoviated with the new reading lask (3308).
‘The TOC information may include locations of digital data
information and digital audio information. 309 determines
i the new reading lask iovelves reading of digital audio
information. When the new reading task dues 1ot involve the
reading of digital audio information, the first head unit is
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controlled 1o read digital data inforaation for the reproduc-
tion of the binary program associated with the new reading
1ask, 50 33 to execule the sofiware program and o produce
visual images, The digital data information is decoded and
temporatily slored in KAM 223 or RAM 273 served as a
buffer (5311}, 5312 determines if host computer 206 is ready
for accepting (he data temperarily stared in the respective
buffer, After the digital data information is seal to host
computer 296 (5313), $314 deternines il the reading of the
digital dats infarmation is completed or noL When there
involves reading digilal audio information (5309), a second
head unit §s then made available by suspending, if necessary,
the activity of the second head unit for reproducing. the
digital awdiv information (5315-8317). 1T beth reading
digital audio information (S318) and reading digital data
iulormation (5314} are cumpleted, hewd units 120 and 130
are inslructed o resume their suspended R/W activities if
any (5320). When there is oo suspendsd RW activily
(8319) or Ibe suspended R/W sclivities are completed
(5321), the activities of bath head unils 120 and 130 are
accordingly ended (5322).

In cssence, the infurmation processing apparalus com-
prises a control system unil having microprogessor fleans
and ROM comprising basic instructions for eqordinating
operation of 1hese head units to simulancously process at
least two sets of infurmation wssociated seleetively with the
same Lask for jncreasing information-process speed and with
different tasks for schieving true mvhitasking.

Relering now o FiGS. 4-6, a second preferred embodi-
ment of the presont invention will be deserihed in detail
hereinbelow,

F1G. 4 is a perspective, top view of an infbrmation
procossing apparatus 400 haviog an optical bead unit HH
comprising an optical head-means group 402 and a driving
means (or swing mechanism) 403, Driving means 403 is
provided for moving optical head-means group 402 10 travel
{hrough swinging abowl axis 416 10 any dise posilions
scleciively on dises 404—HH that arc disposed on respective
disc-sctling surfaces uf turntables 410415 cach being rotul-
uble aboul a separale one of central axes, Each of the dises
has a diameler of 45 mm, The disc-setting surfaces and thus
{he discs are harlzomtally aligued with each other and are
camcentrically disposed at predetermined positions such thal
the centocs of these dises are a1 an equal distance from axis
416. Underpeath turntuble 407 is a wmiable motor 650
{(shown in F1G. 6) for driving tumtables 410415 simulia-
noausly. Each uf turmiables 419415 compriscs fls own
dise-loading and relcasing means. Thus, without guing
{hrough other intermediale Joading slages (such as internal
disc changing or dise sclecting used in the prior arta),
information readingwriting can be immediately proceeded
simply through swinging head-means group 402 zbou! axis
416 o a disc selectively between dises 404419,

Driving means 403 enables optical head unit 41 o
perform a maximum uf 3507 swing aboul axis 416, slanting

from position 418, for accessing any dise porsitions on discs 53

404-409, Specifically, head-means group 402 of optical
head unit 403 wavels in accordance with the phantom
circular Line 417; 1hus, any information stored oo these discs
becomes readily accessible. Because of being designed lor
discs with smaller sizes and being veuipped with a single
wratahle motor and an optical head unit 401 capable of
wavelling among discs 404409, information processing,
apparatus 400 can be cepnomically produced in a size
wimiler (o the commercially available single 120-mm-disc
player, installable ima the interior of a permumal computer,

Diiscs 404309 shown in F1G, 4 are arranged in a manner
that there is an open space hetween dise 404 and disc 409 for
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oplicel Liead unit 401 to park at position 418, This open
space allows head-means proup 402 10 conlain an wpper
optical head means 451 and 4 lower optical head means 452
(shows in FIG. 6) withont intsrfering with the loadiog/
uiloading of discs 404 und 409, Objective lenses of optical
head means 451 and 452 (FIG. 6) are disposcd in & dircetion
facing to each olher, so a5 to allow bolh surfaces of a
selocted one of dises 404-409 1o be simullanecusly
accessed, Use of two optical read heads of this ype provides
wotald advantages; doubling not valy the information stor-
ape capacity of a disc but the speed ol information process-
ing.

(1G5, 5 is am enlarped perspective Wop view of oplical bead
wnit 401 with head-muans group 402 moved to the lead-in
arca or the inpermost dise position of disc 407 mounted on
turmable 413, for illustrating that a single driving means 403
is used to horizontally move aplical bead-means group 402
seloctively between various dise posilions as well as
bewwecn a plurality of disvs for infurmation reading/wriling
in accordanee with the present embodiment. Fhe cutaway
side view along the line of 6 —6 of F1G, 5 is shown in TG,
6. Optical head-mcans group 402 supported by a shalt 502
is swingable about axis 416. The swing metion of oplical
head-means group 402 is powered by driving means 403
through a taathed bolt 520,

Turatable 413 seen in FIG. 6 has a turntable shafl 655
which s rutatably conmecied o the upper shafl of turmable
motor 650 [astcneed w a frame 640 AL 1he top portion of
yurniable shalt 655 are a disc-setting table surface 660 and
dise clamp means 665 retractable into lurntable shalt 655 for
clamping/releasing disc 407, Al the ot her portion of the shall
of molor 650 is a pulley 651 connected by 4 toothed bolt 652
for transmitting rotation puwer {rom turntable motor 650 10
oiher tumtables seen in F1G, 4. Accordingly, a plurality of
wenlahles can be driven by a single turotable motor, This
reduces construgtion costs and space for commercializing
the optical information processing apparatus of 1he present
invention.

Shafl 502 is rotatahly supporicd by bearings 603 and 604
and has a pivoted cod 605 for iLs swinging. Bearings 602 und
604 are respectively supported by lop and horom suppotting
frames U5 and 606 fixedly attached to driving means 403.
Astop min 607 fxedly attached to [rame 640 and two helical
tension springs 608 and §0Y arranged in apposile direction
are provided in order W produce torgque resicain for a sieady
swing of shalt SU2 aboul its axis 4186, A slop pin 610 fixedly
allzchied to the bottom portion of shaft 502 is provided for
resting shaft 502 at a reference position. A taothed belt 611
conneets a pulley 612 on shaft 502 uod @ pulley 613 on a
movingscoil shaft 620 for transmiting, rotation power. Pul-
ley 613 has u diameter larger than pulley 612 5o that driving,
means 403 can provide a maximal swing, angle of 350° This
allows optical head-mesns group 402 1o travel rapidly not
only between disc positions of a selegied dise but bolween
discs 44409, because the travelling invelves only one
single-girectional movement.

Supporied by bearings 621, moving-voil shafl 620 has Lop
and bultom pivols 622 and 623 that are respectively held in
place by top snd bottom Lrames 624 and 623 for iis swing.
One eud of moving coil 626 is Mxedly attached Lo moving-
coil shaft 620, the other ¢nd s allowed (o freely travel in the
wniform air gap 627 defined by an outer sofi-iron pole pigce
628 and an auner pole picce 629, Bonded 1 vuter sofl-iron
pole picce 62% is a magnet 630, An air pap 631 extending 10
(e inner arca of 4 cavering frame 632 is provided in order
for muvingreoil shaft 620 with attached moving coil 626 1o
be sssemied inte the coofiguration of FIG, & and also
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allows moving-coil shaft 620 and the fixedly attached end of
moving coil 626 10 ratute aboul the wxis defined by pivots
622 and 623. Attachcd to the outer ¢ircular area of magnet
630 is a lamipated stecl shell 633 that acts as a mapnctic
collectar ring and also cffectively shields the eloment from
stray tields,

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

FLG. 7 is a perspeetive lop, side view of an information
processing appuratus 700, having an vpper companment 710
and 2 lower compariments 760 both eurrently being in 2
disc-loaded pasition, F1G, § is a perspechive top view of
inforiation processing apparatus 70 showing lower com-
partment 760 cxtended to a dise lnadiogfunloading position.
Compariment transporting means 711 and 761 arc provided
for making compariments 730 and 760 reiractable into (.,
in 1 disc-loaded position) and vat of (i.e., in a dise-loading/
unlaading positions) siructure 701, Oa the fronl pascl 715 0f

upper compartment 714, there are a push-type button 716 for 5

the open/close operativn of upper compariment 710, an
audio outpl comectar 717 for sound auput, a play button
718 for playing a digital audiv disc, and a vulume cantrol
720 for adjusting sourd level, Also equipped in infurmation
processing apparates 700 is a lockoul device T for locking
both compactseats 710 and 760 wilh respect 1o struciure
761 for saluguarding the optical discs stored therein trom
being unauthurizedly removed  Lockout device 721 s
responsive o u mechanical key and Lo an elecinical signal

issucd by a host computer, allowing the openjelose operation

of compartments 710 and 760 controllable by the signal
generated from the keyhoard of & hust compuler {nont
shawn).

Situated in npper compantment 71¢ are one 120-mm dise

769 horizontally disposed on turntsble 779 and one head

unit 739 having # head-means group §49 (FIG. ¥) swinguble
o & predewcrmined disc posilion in a direction perpendiculac
1o the cemtral axis of turntable 779 {or in a radial direction
of disc 769), Preferably, a disc with andio o mu imedia
information will be played in this compartment.
Norizontally disposed in lower compariment 760 are
seven 45-mm-diameter discs TT0-776 slored on respoctive
dise-setting surfaces of wrntibles 780-786 and lour bead
units 740743 respectively comprising head-means yroups
850-85). Preferably, lower compariment 760 serves as
secondary storape for launching software programs directly
therefrom and for slonimy uscr-created data files and/or
software-gencrated data files. The soltware-gencrated dats
files refir to #5 the data information such as hardware setling
parameters and other data files nol relaled Lo te program
files that are slored on a dise for distribution. Turntables
780-7T86 and thus their respective disc-setting surfaces, each
being rulatable ahout a scparate one of central axes, arg
arranged in such a maoner that discs 770-776 mounied
{hereon are horizonlally aligned with each other. Head-
means weoups 850853 arc also alipned 10 the best extentl,
forming a horizootel wravelling plane (consisting of he
phantom circular lines) undemeath perpendicular 1o the
central sxes of turntables 780-786 (or parallel to the disg-
surface plane) for faciliiating their focusing during interact-
ing with the lowsr surfaces of dises 770-776. As illusirated
by the phamom circular lines, bead-means group 850853
are ahle 1o teavel selecively between dises 7T0-772,
between dises 772-774, between dises 772, 775 and 776,
and hetween discs 774 and 775, respectively. loformation
stored un (he 45-mm dises is preferably i the CAV schemc,
in order for bead units 740 743 1o perfarm high-speed,
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multitasking information processing. A single side of a
45-mm disc vf this type is capable of holdiog & minimum of
60 mepabyles of data, sufficient for storing a package of
application software programs such as Micrasaft Office®
cantaining Microsoft Word® Version 6.0a (about 17
megabytes), Micrasoft Excel® Version 5.0 (abowt 17
megabyles), and Microsult PowerPoint® Version 4.0 (about
18 megabyles). Use of o 45-mm dise ar other small-sized
dises 5 also more reslistic than that of an L20-mm disc
because software developers such as Microsufi®,IBME®,
WordPerfect®, or TLoms® are must likely to produce heir
own sollware dises hul each of their system or application
software programs is not big enough o even fill up 15% of
an 1 20-mm disc capacity. This also gives a vser luxibility 1o
choose a preferred propeam, for instance, a word processing
program between WordPerfeet®(about 28 mepabytes) end
Microsoft Word® since both are unlikely to be stored on the
same dise,

Dise 772, capable of being simublancously mteracted by
three head units 740-742, preferably contains a package of
application software programs including, for instance,
Microsoft Word®, Hxcel®, and PowerPoint®. Turmable
784 uccessible by head units 741 and 743 is an ideal lecation
for storing a Microsa(t Windows® 95 or [BM 05/2@ dise
vonlatning a disk operating system {L0O%) 2nd other shared
programs. Dises 775 and 776 may comtain erasable/
owritable media for storing date files erealed by a user or
guncrated by a software program; and, head units 742 and
743 arc eapable of sclectively performing information read-
ing and information writing, While funning system and/or
application suftware programs from dises sinaied in lower
cuipartment 760, a user van enjoy digital music by playiug,
an audio disc situated in upper compariment 710, The
individual open/ciose pperation capability of upper compart-
ment 710 snd lower compartment 760 further allows the
user to chanpe a music dise, when needed, without inter-
rupting, his/her active sprograms performed in lower com-
pactment 760, and vice versa.

Dwing o the high-specd and multitasking nawre of
information processing appacatus 700 of the present
cmbodiment, it becomes possible o laynch or exccule
saftware programs directly from original software discs.
This eliminates the conventional, twedious and time-
consuming soflware installation procedure in which a sofi-
ware progeam stored on g pluradity of floppy diskettes or an
optical dise has o be {ducompressedly) cupicd 10 a hard-disk
drive [rom where the soflware program is then launched.

A simplified block dingram of a control system of infor-
malion processiog apparatus 700 is shown in FIG. 9, Head
unils 739-743 respoctively comain optical head means
049953 and driving means 9594963 (hat are respectively
interacled by loval processing-control systems 909-913,
Each of local processing-control systems S08-913 containg
a local control unit {¢ach baving 4 MPU and a ROM/RAM),
and a decoding unil. Local processing-control systems 912
and 013 each sdditionally comprises un encoding unit for
performing informativn writing. Lach of the loea] coatrol
units controls operation of a respective one ol the head units,
u respective vne of the decoding/encoding, units, and a
respeclive one of the servo controls in a local level, 50 a5 o
allow multitasking 10 take place most effechively. Conver-
sion of audio dula berween analog and digital furmals 1%
pecformed by an audin-processing unil 905, Tumtahle
mowrs 901 and 902 ralale ruspective turntables 779 and
7R0-786 cither at a CLY schome or a1 a CAV scheme. A
systemn comtrol unit 920, comprising MU s 921, a ROM
022, 2 RAM 923, and a SRAM (static randomaccess
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memary) 924, is connected to each of the local processing.
contral systems 909-913 for inleracting with u hosl com-
puier 930 and [or coordinating the local operations of the
local control unils comtained in local processing-conteol
systemns 909-913 through wide-land host wmterface 925 and
system contml bus 926. In essence, system control unit 920
coordinates aperation of head units 740-743 in interacting
with discs 770-776 50 a5 to allow selected two of head units
740-743 10 simuliancousty process two sels of nformation
associated selectively with the same lusk for improving
information-process speed and with different tasks for
achieving true multitasking, ROM 922 contains hasic
instructions necded for MPU 921 10 issue comirol signals
the Togal control units contained in local processing-control

systems 909-913; and, RAM 924 is provided for tempo- |

rarily storing infermalion such as the suspended activities of
head units 739-743 during information processing, SRAM
Y24 is afforded for storing busic infoermation such as the
read-unly or crasable/rewritable nature of dises T69-776 and

directory-strocture information or path 1ables of discs

769-776, allowing information processing spparatus 700 to
instuntly determine the very dise with which 1 new lask is 1o
I proceeded, This alse climinates the step of requesling
each head unil to read the TOC information of each respec-
tive disc, when host computer 930 is booted. Thus, any new
reading/writing task can be inslantly cxecuted, Ohher bool-
strap data affecting the booting of host computer 930, such
as a uscr-defined Gle of autoexecbat, 8 also preferabiy
stored and opdated on SRAM 924 lor high-speed

perfurmance, although it can be slared on dise 773, Thus,

host compuler 930 can be hooted in no time. ROM 922
further contains instructicns 1o roguest the information con-
taiped in SRAM 924 to be verified or updated before the
shutdown of informalion processing apparatus 700, Thus,

the hasi¢ information contaioed in SRAM 924 always |

cemain updated 5o as 1o ensure that aay information-writing
or information-reading request can b launched instantly.
Use of the SKAM climinates the newd 1o refresh the contents
of the information/instmetions many times 1 second; 1hus,
the information/instructions ean be retained through power
of a battery, [TDM 927 and other wide-band buscs are
provided for simultanecusly transmitting a plurality of sets
of data generstedt Trom local processing-control systems
909-913 1o host computer 930,

In avvordanice with the present invenlion, none of the
prugrarn Niles sloved on read-only dises 770774 shall e
copicd to erasable/rewritable dise 775 or 776. This essen-
tially eliminates a tedious, time-consuming sultwarc-
instaliation process; therefore no operating burden will be

added 1o head unit 742 or 74}, loformation reading aud

information writing thus can be proceeded in a high-speed,
multitasking manner. Preferably, a soltware progrem s
writlen in a manner capable of communicating with the
hasic infurmaticn stored in SRAM 924 o thal a user is
awlomatically prompred to sel up a dircetory for sioring
usar-created and/or soflware-generated data fllcs on dise 775
or 776, if the direclory for storing user-created andfor
software-generated data files is not yot created,

Because vser-created daty files and/or sollwace-penerated
data files are stored on erasable/rewritable discs 775 and 776
separated from program fites stored on read-only discs
T70-774, no tedious, imes-consuming file-defragmentation
process will ever be needed. With 1he coexistenes of system
contral unit 920 and the local conrol units, information
¢xchanging or direet communication between the head units
and thus betwisen the dises separately mounied thereon can
be established. For cxample, through bead unils 742 and
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743, files can he copied directly from erasable/rewritable
dise: 775 to erasable/rewritable dise 776 for making oll-line
archives without invalving or geiog through host computer
930. Such direet interfacing/communication is not available
in conventional compuler sysiems between a hard-disk drive
and a floppy-disk drive, or oiher removable disk drive, The
separation of wser-created wndfor software-generated data
files from program files limits the amount of the data tiles
that need to be transporied or secured. In conventional
practice, the feature of allowing u selecled one of discs
remavable is only achievable when several information-
storage drives such as a hard-disk drive and a removable-
disk drive are combined, bul al the expense of incurring
additional costs and hardware bulkiness. Accordingly, infor-
mation processing apparatus 700 oot only possesses cum-
plete functions of a hard-disk drive, a foppy-disk drive, an
optical-disc drive, and a backup drve that are normally
needed in conventional practicc, but provides highly-
impeoved functions of seoondary slerage and tenliary storage
that are nevl achievable by uny combinations of the copven-
tioeral information-siorage derives.

Shown in FIG, 10 is an information processing apparatus
100D with an altcrnative configuration of wrotables aud fead
units, having a compartment 1100 different from compan-
ment 760 shown in FIG. 8, Compartment 1000 of FIG. 10
comtains a wrntable DY mounted with a dise 1110 and a
head voit 1021 having an optical head means 1031; while,
compartmenl 1100 contains turplables 10311 and 1012
respectively mounted with magneto-optical discs 1111 and
1112, four turntables 1013-1016 respectively bearing read-
only dises 1113-1116, and six head upits 1121-1126.
Magnueto-optical dises 1111 and 1112 contain magnetically-
sensitive, metallic crystals whose orientations are
re-alignable only when exposed 10 an inlense laser beam and
magnetic impulse, thus heing erasableftewritable. Bach of
bead units 11211126 is capable of linearty moving along 3
respeclive screw shaft 1151 and a respeclive shiding rail
1152 by a predetermined distance in a radial direction of a
respective one of the dises (or in a direction perpendicular to
a respect ane of central axes of turntables 1011-1016) 50 as
to position ¢ach respective une of oplical hesd means
1131 1136 at a prodetermined dise position for perfonming
information processing. Head units 1121 and 1122, cach
further comprising means for generaling magnetic impulses,
are able o selectively perlorm information readiug and
weiting, Lises 10171 und 1112, dises 1113 and 1114, und discs
1115 and 1116 are respectively aligned with each other.
Thus, ¢ach of dises 11111116 can be either interacted either
by ope optical head means of by two optical head means
simullaneously for achieving high-speed, high-pecformance
information processing.

While F1GS, 8 and 9 show a confipuration in which
head-means proups 850853 cach contains a respective one
of optical head means 950-953 for intcracting wilh the
lower surface of a respective one of dises 770776, it is
possible that some of the head-means groups 850853 cach
contains 1wo optical head means for interscling simulta-
neously with both surfaces of a selected dise, Configurations
other than FIGS. 8-10 are also possible; similarly, a tum-
table of the present invention can also be rendered detach-
able for mounting a disc-pack cartridge consisting of plural
crasable/rewritahle dises and a head-means group can be
made 1o have plural head means each interacting with a
respective dise surface of the plural erasable/rewrilable discs
%0 a5 (0 stofe A mass of date. Thus, the preforred embodi-
ments of the present invention mentioned hereinabove are
provided by way of example only. Numecrous varialians,
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chanpes, modification, and suhslitutions will occur 1o those
ekilled in the art without departing from the inventinn
herein. Accordingly, it is intended that the invention be
limited only by the spirit and scope of the appendud ¢laims,

What is claimed s

L. An information processing apparaius CcOMPMISING:

{a) & siricture;

(1) a plurality of turolables dispased within said structure,
ceach of said turntables being rotatable abuul a respee-
tive one of ceniral axes and having means for mounting
at lcast one disc thereon,

{c) a biead unit having a driving means and a head-mezns
group, said driving means being provided fue maving
caid hoad-means yroup in a direction perpendicular to
said central axes, wherein said head-means group col-
prises at least one optical head means cach for inter-
acting with a dise surface;

(dy al least one decoding unit, sach heing provided o

deending a sel ol enuoded inlormation retricved by one

al said vptical lead seaos;

(e} ab least one encoding unit, cach being provided [us
cocoding a sel of information ta be storud; and

(Y means for controlling said driving means Lo move said

head-means group selectively botween said wrntables;

whereby said turmtables and sajd head unit are adapted in
such a mannct as to allow said bead-means group to
iravel sclectively between said turniables and thus
between corresponding discs mounted thergon.

2.°he intormation processing apparatus of claim 1 further 3

cumprising writable memury-stonng means for storing
inlormation comprising bootstiap daia, Lable af conents
data, volume table of contents data, and dircelory-siructure
data of corresponding dises monnted on said turntables.

3. The information procussing apparatus of claim 1 funther
comprising means for enabling at Jeast one of said umlables
each (v be detachable for mounting said at least one diz¢ on
said mewns for mounting,

4. An infurmation processing, apparatus cormprising:

{(a) a slrugure;

(b) a plurality of luratables dispuscd within said structure,

caid turntables sach bejug rotatable aboul 8 respeclive
e of central axes and having means for meounting at
least one dise thersen;

(¢} a plurality of bead uaits each heving a driving mexns
and 2 head-means group, each of said driving moans
being provided for moviog respetlive one ol suid
heac-reans growps in a direction porpendicular W al
lcast voe of said centen] axes, wherein cach of said

head-means groups conprises at Jeast one opiical head

means ¢ach far interacting with a dise surface;

{d) a1 least one decoding unit each being provided for
decoding a wet of encoded infarmation retricved by one
of said oplica] head mewns,

{c) al least one cncoding uvnit, cach being provided for *

encoding a s of information o be stored; and

(f) means for sinuhancousty cantrolling said plurality of
mead units, said al Jeast one devoding unil and said at
least pne cneoding unit 10 process information in mul-
ritasking,.

& The information processing spparaius of claim 4 further
comprising means for gimultanccusly transmitting at jeast
ywo seis of information between said informatien-slorage
apparatus and & host pomputsr.

6. The information processing appardtus of claim 4,
wherein sajd turntables and said bead wnils are adupted in
such 2 manner &% 1o allow at least ong of said head unils each

14

io move a respective head-means group seleclively between
a1 least two of said tumtables aud thus corresponding discs
mounted thereon.

7. The informalion processing appardtus af claim 4,
wherein said urmtables and said head unjws ace adapted in
ench 1 manner as o allow at least voe of xaid turntables each
10 be accessible simultancously by al least iwo of said head
niws, sugh that said infermation processing apparalus can
utilize al least two head means to interact simultancously
with 1 seluected disc swrface [or progussing ul least Lo sels
of information associated selectively with the same task tor
improving information-process speed and with different
\asks for achieving true multitasking.

8 '1he informalion processing apparalus of claim 4,
wherein said means for simuliancously contrulling com-
prisos local control nnits cach for controlling s respECve
ont of said bead units W perform information processing in
4 Jocal manner and a system control uoit for coordinating
operation of said lacal conitel units to simulianecusly pro-
cess vaid al least twa sets of inlormation.

9, The information processing apparaius of ¢laim 4 further
cnmprising logal canirol units each lor controlling & respec-
tive ong of said head units ta pertorm information process-
iny in & local manoer and a system contral unit connectiag,
(0l least fwo of said tocal units for enalling and contiolling
direct communication between at Jeast lwo of said head
nnits, 80 a% o allow information o be scot dircetly from a
{irst ome w0 a second vog of sald al Jeast TwO hicad units
without going threugh a host compulet,

L0 The information processing apparaius of claim 4
further cowmprising a system wentral upit for cuordinating
operation of said head units 1o simullancously process at
[eagt two geis of informatinn associated selegtively with the
wame lagk for improving information-progess spoad and with
different tasks for achicving true mulitasking.

11, The information processing apparatus of claim 10,
wherein said sysiem control unil Furlher comprises Micros
PIOCESEOr MICATS, read-unly-memory means, and writable
MEmory-sloring medns,

12 Ihe information processing apparatus af claim 11,
wherein said read-unly-memory means further comprises a
kel of hasic instrugtinns for coordinating operation of said
head units io preforming a new reading task with respect 10
a seleried dise sudface, said st ol basie instruetions inchud-
g

{a) detecting Laskopriority-leve] informution of said head
units;

(b) allocating & first head unit having the lowest-priority
Jeve! in sccordance with said task-piionity-level infor-
mation 0 said new Teading lask;

() requesting said fiest head upit to read table of cantents
information of said sclecled disc for oblaining address
information assaciated with said pew reacling \ask, if
said uddress information being ool available;

{d) if said address information including digital audio
information, allocating a sccond head poit having the
second lowesl-priarity level in accordance with said
taskeprivcity-level information o said new reading 1ask
for reading said digital audio in[ocmation,

{e) storing suspeaded aclivities ut said firsd and said
socond head units, if any, to said writable memory-
storiop, means; aand

(N resuming said suspeoded aclivities, if any, when said
qew lask heing accomplished.

13, The informalion processing apparams of claim 4
further comprising writable memary atoring means for stor-
ing infarmation eomprising boolsliap data, table of contents
data, velume lable ol conteats data, and directory-striclure
duta of comesponding discs mownied on said wrntables,
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14. The inlormation processing apparatus of claim 4
further comprising, means for enabliog at least one of said
ternlables each o be detachable for mounting said at least
vae dise oo said means for monnting.
15, ‘The information processing apparatus of claim 4
further comprising read-only-memory means containing a

16
set of instructions for designating at least a predelermined
one of said lurntables cach 10 he mounted with at lcast one
disc containing selectively crasable and rewritable media for
sturing information thereon.

£k ok ok #




Case 2:06-cv-10406-AC-SDP Document 1  Filed 01/30/06 Page 47 of 50



Case 2:06-cv-10406-AC-SDP

a2 United States Patent

Do
_

i ol o e °

aom Patent No:  US 6,662,239 Bl

Lee (s5) Date of Patent: *Dec, 9, 2003
(549) INTORMATION PROCESSING APPARATUS 5,146,451 A HED2 KADE voevrmeereeenmmnin i HH9/178
WITH MULTTIASKING CAFABILITY 512,652 A 213 Ioove ... 369/36
5,193,079 A 1995 Ko et al. 260/37

(75} Tnventor:  Howard Hong-Nough Lee, Bloomfield,

Ml {US)

(73) Assignes: Intelleciual Science and Technology,
Rloomfield, M! (US)

(*) MNotice:  Subject to any disclaimer, the term of this

palent is extended or adjusted under 35

U.S.C. 154(b) by 0 days.

This patcnl is subject to a teiminal dis-
claimer,

(21} Appl. No. 0%/111,524
(22) Diled:  Apr 15, 1998

Related 1.5, Application Data

(62} Division of applicstion Mo, U8/A13,80G, filed on Mar 5,
1996, now Pal. Me, 5,748,575

(51} Tk CL7 e GO6F 1¥14

(32) USB CL e THNT; 369/30; 369/32;

368/34; 369/36

(58) V¥ield of Search ..o 7101, 7 369730,

369736, 34, 32

(G6) References Cilwl

LS. PATENT DOCUMENTS

34T A

LIJIOT3 Siverman eeeeeineeen 071703
4 38T AT A" .

671483 Bricol eral. ... W 360D

4644515 A 21987 Allchestelal ..., 66/32
4722078 A 1/1088 Makonishi et al. .. L 36R/3Y
4,888,751 A 1Z/1989 Yoshimaru ct al. e 3RYS30G
5043963 A /1991 Iwomoto e .. 369736
5,119,351 A S1992  Umiesull e 364,46

5,251,192 A
5253235 A
5311494 A *
5377417 A ¢

L1903 Tiu e
10/1993 Isobe el al. ..
571994 Sugila et al. .
7/1994 Tunaks ct al.

. 36Y9/17R

5335, 218 A W1994 Omada ..
575,113 A 121004 Pollard el ul, ... s 309430
SA9SAST A F 1996 TEKAE wovviereemeeeneeeen J6A0
5574881 A ¢ 1171996 Yasuoka el al. - o 71112
5,615,345 A F1BO7 Winger .ownrn - 369/30 X
5638391 A+ 61997 Shimaelsl TN
5,700,483 A ¢ B199% ¥awal .- . 39113
S HEA OG0 A Y 310U Ros ctal preeenees 3OR3Z
FOREIGN PATENT DOCUMENTS
J¢ 0036338 A v 211984 . GLLL/7/20
iy JEHIB6IIR A 2/1084
P GIIRS4E A -+ L/1988 ... GLIB/1/10
P (4310682 A ¢ 1171992 ... GIHIBZ30
P A0310682 A 111992

* piled by ¢xaminer

Primury Fxaminer-—lefirey Guffin
Assistani Examiner-—Abdelmaniem Elamin

(57) ABSTRACT

A hiph-performance optical information processing appara-
fus having various hardware for eriving at multitasking
funciion, 11w optical information processing apparalus pro-
vides dise=toading and unloading flexibility, allows a user o
launeh 4 software progeam or simullaneousty several soff-
ware programs diresctly frum an oplical dise and/or several
optical discs stored therein, climinsles tedions and lunc-
consuming soltware installation, affords a kind of capy-right
proection to sofrwars, and alleviates the burden of accessing
a hard-disk drive during the process of infonnaticn repro-
duction.

3 Claims, 15 Drawing Sheets
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