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16
17 COMPLAINT FOR PATENT INFRINGEMENT
18 Plaintiff Advanced Optical Tracking, LLC, a Delaware limited liability
19 | company, by way of its Complaint for Patent Infringement (“Complaint”) against
20 | Defendant Delkin Devices, Inc. (“Delkin”), a California corporation, hereby alleges
21 | as follows:
22 JURISDICTION AND VENUE
23 1. This is a civil action for patent infringement arising under the patent
24 | laws of the United States, 35 U.S.C. § 1 ef seq. This Court has subject matter
25 | jurisdiction over such Federal Question claims pursuant to 28 U.S.C. §§ 1331 and
26 | 1338(a).
27 2. Venue is proper in this Judicial District under 28 U.S.C. §§ 1391 and
28 | 1400(b).
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3. On information and belief, Delkin is subject to the jurisdiction of this
Court by reason of its acts of patent infringement which have been committed in
this Judicial District, and by virtue of its regularly conducted and systematic
business contacts in this State. As such, Delkin has purposefully availed itself of
the privilege of conducting business within this Judicial District; has established
sufficient minimum contacts with this Judicial District such that it should
reasonably and fairly anticipate being haled into court in this Judicial District, has
purposefully directed activities at residents of this State, and at least a portion of the
patent infringement claims alleged herein arise out of or are related to one or more
of the foregoing activities.

THE PARTIES

4, Plaintiff Advanced Optical Tracking, LLC (“AOT”) is a Delaware
limited liability company with a place of business at 1220 N. Market Street, Suite
806, Wilmington, Delaware 19801.

5. Upon information and belief, Defendant Delkin is a corporation

organized under the laws of California with its principal place of business at 13350
Kirkham Way, Poway, CA 92064-7117.
THE PATENT-IN-SUIT |
6. On January 24, 2006, U.S. Patent No. 6,990,058 (the “’058 Patent™),
entitled “Structure and Method for Storing Data on Optical Disks,” was duly and

legally issued by the United States Patent and Trademark Office. A true and correct
copy of the 058 Patent is attached as Exhibit A to this Complaint.

7. AOT is the assignee and owner of the right, title and interest in and to
the ‘058 Patent, including the right to assert all causes of action arising under said

patent and the right to any remedies for infringement of it.
COUNT I — INFRINGEMENT OF U.S. PATENT NO. 6,990,058
8. The allegations set forth in the foregoing paragraphs 1 through 7 are

hereby realleged and incorporated herein by reference.
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9. In violation of 35 U.S.C. § 271, Delkin has directly infringed and
continues to directly infringe, both literally and under the doctrine of equivalents,
the *058 Patent by making, using, selling and offering for sale in the United States,
including in this Judicial District, and importing into the United States, products
that practice the subject matter claimed in one or more claims of the 058 Patent
(the “’058 Accused Products™), including but not limited to claim 1, without the
authority of AOT. The *058 Accused Products include, without limitation, Blu-Ray
Recordable (BD-R) discs, including but not limited to Delkin-branded Blu-ray BD-
R discs. | ‘

10.  AOT provided actual notice to Delkin of its infringement of the "058
Patent in a letter sent by certified mail on September 19, 2012. In that letter,
Plaintiff informed Delkin that Delkin was infringing the 058 Patent through the
manufacture, use, sale, and offer to sell BD-R discs. AOT’s letter also informed
Delkin that Delkin was acting to induce its suppliers, resellers, and distributors to
manufacture, use, sell, and offer to sell BD-R discs by entering into, performing,
and requiring performance under manufacturing, supply, and distribution
agreements for such products. |

11. Delkin has had actual knowledge of the ’058 Patent and its
infringement of that patent since at least the date that Delkin received the
September 19, 2012 letter.

12.  Upon information and belief, Delkin has induced and continues to
induce others to infringe at least claim 1 of the 058 Patent under 35 U.S.C.
§ 271(b) by, among other things, and with specific intent or willful blindness,
actively aiding and abetting others to infringe, including, but not limited to,
Delkin’s suppliers, distributors, and resellers of 058 Accused Products whose
making, using, selling and offering for sale in the United States, and importing into
the United States the *058 Accused Products constitutes direct infringement of at

least claim 1 of the 058 Patent. In particular, Delkin’s actions that aid and abet
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others to infringe include entering into, performing, and requiring performance
under manufacturing, supply, and distribution agreements for the 058 Accused
Products. On information and belief, Delkin has engaged in such actions with
specific intent to cause infringement or with willful blindness to the resulting
infringement because Delkin has had actual knowledge of the *058 Patent and that
its acts were inducing others to infringe the *058 Patent since at least the date it
received the notice letter from AOT notifying Delkin that the 058 Accused
Products infringed the 058 Patent.

13.  AOT has been harmed by Delkin’s infringing activities.

14.  AOT notified Delkin of its infringement of the v’058 Patent including
an identification of the particular infringing products, but Delkin thereafter
continued to infringe the patent by continuing the activities described in Paragraph
9-12. On information and belief, Delkin has not obtained an opinion of counsel
regarding the claims of *058 Patent. Delkin’s continued infringement has therefore
been in reckless disregard of AOT’s patent rights. On information and belief,
Delkin’s infringement has been and continues to be willful.

PRAYER FOR RELIEF

WHEREFORE, AOT prays for judgment as follows:

a. An adjudication that Delkin has infringed the 058 Patent;

b.  An award of damages to be paid by Delkin adequate to compensate
AOT for Delkin’s past infringement of the 058 Patent, and any continuing or
future infringement through the date such judgment is entered, including interest,
costs, expenses and an accounting of all infringing acts including, but not limited
to, those acts not presented at trial;

C. An order that Delkin pay an ongoing royalty in an amount to be
determined for any continued infringement after the date judgment is entered,

d.  Anaward of treble damages under 35 U.S.C. § 284;

COMPLAINT FOR PATENT

INFRINGEMENT 4 CASE NO.




Case

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

e. A declaration finding this to be an exceptional case, and awarding
AOT attorney fees under 35 U.S.C. §285; and
f. For such further relief at law and in equity as the Court may deem just

and proper.

DATED: September 12,2013 W

H. H. Kewalramani

Attorn Al%s for Plaintiff
CED OPTICAL TRACKING LLC
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STRUCTURE AND METHOD FOR STORING
DATA ON OPTICAL DISKS

BACKGROUND

1. Field of the Tnvention

The present invention relates to a method to store data on
writeable optical disks, and more particularly to the use of
marks in the wobble of the groove to store data.

2. Description of Related Art

FIG. 1 illustrates a writable optical disk that has tracks
formed from a single spiral groove. The writable optical disk
is, for example, a record-able CD or DVD. The spiral groove
increases in diameter linearly with increasing radius in a
mathematical phenomenon known as the Archimedes Spiral.
The interval between turns of the spiral groove is called the
track pitch and this is nominally constant for most optical
disks. The groove is divided into tracks that each form a
360-degree turn of the groove. The tracks are further divided
into sectors, which are the smallest units that an optical drive
(lncluding reader and writer) accesses. The optical drive
keeps track of where data is stored by the data’s sector
number.

To determine the linear velocity of the tracks, the tracks
in the writable area contain a deviation from the averaged
centerline of the groove called “wobble.” FIG. 2 illustrates
the wobble. Optical drives measure the number of cycles
during a unit of time (frequency) to determine the linear

- velocity of the track. Optical drives match the clocks used to
write data into the tracks (“write speed”) with the linear
velocity of the tracks so that the written bits of data are
equally spaced apart. For further details, see for example
U.S. Pat. No. 4,972,401 issued to Carasso et al.

Writable optical disks must have a reliable method for
reading radial and rotational positions of the tracks so that
optical drives can read from and write to the appropriate
locations in the tracks. Radial and rotational information
may be communicated through prewritten data in the tracks
called pre-embossed headers. In this addressing scheme, the
mastering equipment creates the optical disks with radial
and rotational information written in the groove during the
manutacturing of the optical disks. This addressing scheme
displaces some storage area that can be otherwise used to
store user data in order to store radial and rotational infor-
mation. For further details, see for example Standard
ECMA-272 from ECMA located at 114 Rue du Rhéne
—CH-1204 Geneva Switzerland (“ECMA™), which is
hereby incorporated by reference.

Radial and rotational information may also bc communi-
cated by modulating the frequency of the wobble. The
wobble frequency is modulated between a first frequency
and a second frequency to communicate an active or inactive
bit (e.g., a “1” or a “0” bit). This addressing scheme is
incfficicnt because multiple wobble cycles arc required to
convey an active or inactive bit. As FIG. 2 illustrates, the
wobble may include periodic occurrences of square waves
called “Alternating Fine Clock Marks” (“AFCMs™) that
provides timing information. Each AFCM has an amplitude
3.5 to 7 times greater than the amplitude of the wobble. Each
AFCM is inverted from the AFCM in the adjacent tracks.
The AFCMs are spaced equally apart around the tracks to
provide timing information. For fuither details, see for
example Standard ECMA-274 from ECMA, which is hereby
incorporated by reference.

Radial and rotational information may further be com-
municated through a series of pits (“land pre-pits™) on the
land areas between the tracks. Land pre-pits create cross talk
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inlo the data because oplical drives detect the land pre-pits
in the land areas between the tracks. Closely aligned land
pre-pits in adjacent tracks also create cancellation problems
as their presence cancels their detection by optical drives.
Land pre-pits further require a 2-beam mastering system that
can generate the groove and the land pre-pits simultaneously’
during the mastering of the optical disks. For further details,
see for example Standard ECMA-279 from ECMA, which is
hereby incorporated by reference.

A master optical disk is formed by coating a glass
substrale with a pholoresist, exposing the photoresist (o a
laser beam recorder, developing the photoresist, removing
the photoresist, and coating the remaining material with a
thin seed-layer of metal to form the master optical disk.
These steps are known as “mastering”. A stamper is made by
clectroplating nickel onto the master and removiog the
nickel from the master to form the stamper. These steps are
known as “electroforming™. Optical disks are produced from.
the stamper by placing the stamper in a mold cavity of an
injection molding press and injecting molten plastic into the
mold. The resulting molded disks have an impriat of the
stamper. These steps are known as “molding”. The molded
disks are then coated with a variety of thin films (e.g.,
reflective layers, active layers, overcoats) depending on their
type. The molded disks can be coated by a variety of
methods, such as sputtering, spin coating, and chemical
vapor deposition (CVD). Manufacturers of optical disks
include Ritek of Taiwan, Sony of Japan, Matsushita of
Japan, and Imation of Oakdale, Minn.

SUMMARY

Marks (“high frequency wobble marks” or “HFWMs”) in
the wobble of the groove on an optical disk are used to store
data. The presence of a HFWM at a negative zero crossing
of the wobblc indicatcs an active bit while the absence of a
HFWM at a negative zero crossing of the wobble indicates
an inactive bit. Alternatively, the presence of a HFWM at a
positive zero crossing of the wobble indicates an active bit
while the absence of a HFWM at a positive zero crossing of
the wobble indicates an inactive bit. A matched filter outputs
an active signal to a decoder logic when the matched filter
detects the shape of a HFWM. The decoder logic records an
active bit when it receives an active signal from the matched
filter. If the logic device does not receive an active signal
from the matched filter within a wobble cycle, the logic
device records an inactive bit. The stored bits include
information such as a synchronization mark used for timing,
physical sector information including a physical sector
address, and an error correction code for correcting misread
of the physical sector information.

Other aspects and advantages of the present invention will
become apparent from the following detailed description
and accompanying drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

FIGS. 1 and 2 illustrate a groove in a prior art optical disk.

FIG. 3 illustrates a high frequency wobble mark in
accordance to one embodiment of the present invention.

FIG. 4 illustrates high frequency wobble marks in adja-
cent tracks.

FIG. 5 is a block diagram illustrating an optical drive that
detects the high frequency wobble marks of FIG. 2.

FIG. 6 illustrates a schematic of logic 33 of FIG. 5.

FIG. 7 illustrates a timing diagram of matched filter 32,
logic 33, and wobble detector 34 of FIG. 5.
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FIG. 8 illustrates the data stored by high [requency
wobble marks of FIG. 2.

FIG. 9 illustrates high frequency wobble marks in accor-
dance to one embodiment of the present invention.

Use of the same reference symbols in different drawings
indicales similar or identical ilems.

DETAILED DESCRIPTION

In accordance with one aspect of the invention, the
prescnce of a mark in a wobble cycle (“high frequency
wobble mark” or “HFWM?”) indicates an active bit (e.g., a
“1” bit”) and the absence of a HFWM indicates an inactive
bit (e.g., a “0” bit). The active and inactive bits (“HEWM
bits”) are decoded to generate data bits. During the manu-
facturing of an optical disk, a conventional mastering cquip-
ment inserts the HFWMs in the wobble of the tracks to save
data such a synchronization mark, physical sector informa-
tion, and an error correction code. ‘The conventional mas-
tering equipment can make a conventional disk stamper
from the above-described optical disk and usc the conven-
tional disk stamper to make optical disks in large quantity.
The optical disk includes, for example, a small optical disk
32 mm in diameter. Optical drives read the synchronization
mark and the physical sector information from optical disks
to detcrmine the appropriate scctors for rcad and writc
operations. Optical drives read the error correction code to
detect and correct errors from the reading of the physical
sector information.

In one embodiment illustrated in FIG. 3, HFWMs have a
sinusoidal shapc with an amplitude cqual to the amplitude of
the wobble. The amplitude is, for example, 20 nanometers
from peak to peak. Each sector of the optical disk includes,
for example, 248 wobble cycles. ‘Thus, 248 HFWM bits may
be inserted into the wobble cycles.

In onc implementation illustrated in FIG. 4, the mastering
equipment inserts HFWMs at points on the optical disk
where the wobble would cross the centerline of the tracks
from a region closer to the inner diameter to a region closer
to the onter diameter (“negative zero crossings™). In FIG. 4,
the would-be paths of the wobble without the HFWMs arc
illustrated as dashed lines. The negative zero crossings are
labeled as crossings 1 through 4 for track i and crossings 5
to 8 for track i+n. In this implementation, the absence of
HFWMs at negative zero crossings indicate inactive HFWM
bits. In this implementation, optical drives detect the posi-
tive zero crossings of the wobble to determine wobble
cycles, the wobble frequencies, and the linearly velocities of
the tracks.

In another implemeniation, the mastering equipment
inserts IIF'WMs at points on the optical disk where the
wobble would cross the centerline of the tracks from a
region closer (o the outer diameter Lo a region closer o the
inper diameter (“positive zero crossings™). In this imple-
mentation, the absence of HFWMs at positive zero crossings
indicate inactive III'WM bits. In this implementation, opti-
cal drives detect the negative zero crossings of the wobble
to determine the wobble cycles, wobble frequencies, and the
linear velocities of the tracks.

The HFWMs may have a frequency, for example, three to
five times the frequency of the wobble. It is preferred to
choose a frequency that is far from the frequencies of the
data so there is less cross talk between HFWM detection and
data detection. The HFWMs cannot have the samec fre-
quency as the wobble because optical drives will not be able
to detect the zero crossings of the wobble to determine the
wobble cycles, the wobble frequencies, and the linear
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velocities of the tracks. The HFWMs cannot have a [re-
quency that is too large because the mastering equipment
may not have the precision to generate the shape of such
HFWMSs. The frequency limit of the mastering equipment is,
for example, 10° Hz. Furthermore, optical drives may not
have the precision to delect such HFWMs,

In one implementation, each HFWM is in phase with the
HFWMs in adjacent tracks. Since the amplitude of the
[ITWMs is no greater than the amplitude of the wobble, the
cross talk between HFWMs in adjacent tracks is no greater
than the cross lalk between the wobbles of the tracks. Using
HFWMs that are in phase allows simpler manufacturing
processes as compared to using marks that are not in phase
with adjacent marks.

FIG. 5 illustrates a schematic diagram of an optical drive
20. Optical drive 20 includes a laser diode 21 that emits
concentrated light that passes through a collimator lens 22,
a polarizing beam splitter 23, a quarter-wave plate 24, and
an objective lens 25. The light is reflected off an optical disk
26 and, with its polarization changed by passing twice
through quarter-wave plate 24, is deflected by polarizing
beam splitter 23 to a photo detector 27. Laser diode 21,
collimator lens 22, polarizing beam splitter 23, quarter-
waveplate 24, objective lens 25, and photo detector 27 are
collectively called an optical pickup unit (OPU).

FIG. 5 also provides a top view of the photo detector 27.
Photo detector 27 outputs, for example, currents Ia, Ib, Ic,
and Id according to the intensity of the light that is detected
in each of four quadrants a, b, ¢, and d of photo detector 27.
The intensity of the light varies due to the wobble of the
track. For example, as optical disk 26 spins and a peak of the
wobble passes through quadrants a and b, the sum of
currents Ia and Ib (L.e., current I1) reaches a maximum as
light is reflected into quadrants a and b. Similarly, when a
valley of the wobble passes through quadrants ¢ and d, the
sum of currents Ic and Id (i.e., current I2) reaches a
maximum as light is reflected into quadrant ¢ and d. The
maximum of current I1 is 180 degrees out of phase with the
maximum of current I2. Of course, a photo detector with a
different number of elements and output currents may be
used.

Adirect current coupled amplifier 30 adds currents la and
Ib and ourputs current I1. A direct current coupled amplifier
31 adds the currents Ic and Id and outpuis current 12. A direct
current coupled amplifier 28 adds currents I1 and 12 and
outputs a current I3, which represents the data that is stored
on a track. A direct current coupled amplifier 29 subtracts
current 12 from current I1 and outputs a current I4, which
represents the wobble of the track. The output of dircct
current coupled amplifier 29 is coupled to an analog-to-
digital converter 41. Analog-to-digital converter 41 converts
the amplitude of current 14 to discrete values at a specified
interval, thereby creating a stream of digital values. Analog-
to-digital converter 41 passcs these valucs to a matched filter
32, a wobble detector 34, and a synchronization detector 40.

Matched filter 32 processes the stream of digital values to
look for a HFWM mark. When matched filter 32 finds a
HFWM mark, matched filter 32 outputs an active signal
(c.g., a pulsc) to a logic 33 (described later) for conversion
to a HFWM bit. Matched filter 32 is known to one skilled in
the art and is for example described in “Digital and Analog
Communication Systems” by Leon W. Couch I, 1990, p.

497 to 508.

Wobble detector 34 processes the stream of digital valucs
to extract the wobble frequency. Wobble detector 34 phase
locks to the wobble frequency and generates a square wave
clock signal. Wobble detector 34 passes this clock signal to
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logic 33, which uses the clock signal and the signals [rom
matched filter 32 to cxtract the HFWM bits (described later).
Adecoder 43 also uses this clock signal to divide the HFWM
bits into frames of encoded bits that decoder 43 decodes to
data bits according to the coding scheme described below in
reference to Tables 1 and 2.

Synchronization detector 40 processes the imput digital
stream to look for the synchronization pattern that is
encoded at the start of each information field (described
later). When synchronization detector 40 finds the synchro-
nization pattern, it outputs an active signal (e.g., a pulse) to
decoder 43, indicating to decoder 43 to start decoding the
HFWM bits to data bits, build the resulting data bits into data
byles 42, and store data bytes 42 in 2 memory 35 for later
usc by a systcm microproccssor.

FIG. 6 illustrates one embodiment of logic 33. Logic 33
includcs a D flip-flop 45 that has its data input tcrminal 46
coupled to an active signal (e.g., a “1”) and its clock input
terminal 48 coupled to the output line of matched filter 32.
‘Thus, each time matched filter 32 detects a HFWM and
outputs an active signal, D flip-flop 45 outputs an active
signal onto its output linc 47.

D flip-flop 45 also has a reset input terminal 49 coupled
to the wobble clock signal from wobble detector 34, which
is delayed by a buller 54. Thus, a delayed aclive wobble
clock signal resets D flip-flop 45. Once reset, D flip-flop 45
outputs an inactive signal (e.g., a “0”) until it receives
another active signal at its clock input terminal 48 from
matched filter 32.

Output line 47 of D flip-flop 43 is coupled to a data input
terminal 51 of a D flip-flop 50. On receipt of an active
wobblc clock signal from wobble detector 34 on clock input
terminal 53, D flip-flop 50 outputs the data it receives on
terminal 51 from D flip-flop 45 to an output line 52 to
decoder 43. Decoder 43 decodes the data it receives from D
flip-flop 50 to data bits.

FIG. 7 illustrates a timing diagram highlighting the opera-
tions of matched filter 32, wobble detector 34, and logic 33.
Current 14 represents the wobble of the groove. As FIG. 7
illustrales, the wobble goes through cycles 1 (0 5 respec-
tively from t1 to t2, t2 to t3, t3 to t4, t4 to t5, and t5 to t6.
Each time wobble detector 34 detects a rising edge in the
wobble, wobble detector 34 generates an active wobble
clock signal. For example in cycle 2, wobble detector 34
outputs an aclive wobble clock signal 55 in response (0 a
rising edge 54.

Each timc matched filter 32 detects a HFWM mark in the
wobble, matched filter 32 outputs an active signal. For
example in cycle 2, matched filter 32 outputs an active signal
57 when it detects HEWM 56. Each time logic 33 receives
an active wobble clock signal, logic 33 outputs an active
signal if it has rceeived an active signal from matched filter
32 in the last wobble cycle. For example in cycle 2, D
flip-flop 45 of logic 33 (FIG. 6) receives an active signal 57
at clock terminal 48 and thus outputs an active signal on line
47 to terminal 51 of D flip-flop 50. D flip-flop 45 continues
to ourput the active signal on linc 47 until it is resct. In cyclc
3, D flip-flop 50 outputs an active signal 59 because it
receives wobble clock signal 58 at clock terminal 53 and the
active signal from line 47 at data terminal 51. A delayed
wobbled clock signal 58 resets D flip-flop 45. After being
reset in cycle 3, D flip-flop 45 rcecives an inactive signal 60
from matched filter 32 at clock terminal 48 and thus outputs
an inactive signal on line 47 to terminal 51 of D flip-flop 50.
In cycle 4, D flip-flop 50 outputs an inactive signal 62
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because il receives wobble clock signal 61 at clock terminal
53 and an inactive signal from D flip-flop 45 at data terminal
51

FIG. 8 illustrates the information stored as HFWM bits.
'This information includes a synchronization mark 36, physi-
cal sector information 37, and a conventional error correc-
tion codc 38, collectively known as an information ficld.
Physical sector information 37 includes a unique physical
sector address. Physical sector information 37 is, for
example, 4 bytes. Error correction code 38 is, for example,
2 bytes. The error correction code is, for example, ID error
deteetion code (“IED™) well understood by onc skilled in the
art and described in Section 13.1.2 of Standard ECMA-274.

The system microprocessor thal controls optical drive 20
reads data bytes 42 in memory 35 to read physical sector
information 37. The system microprocessor uses the detec-
tion of synchronization mark 36 and the read of physical
sector information 37 to read from and write to the appro-
priate sectors on optical disk 26. The system microprocessor
uses the error correction code to detect and correct errors
from the read of the physical sector address. Alternatively, a
hardware instead of the system microprocessor can be used
to detect and correct errors in physical sector information 37.

In one implementation, a data bit is encoded in two
consecutive IITWM bits (e.g., a 2-bit frame of [I'WM bits)
in accordance with Table 1.

TABLE 1
HFWM Bits Data Bit
10 0
01 1

In this implementation, a synchronization mark is identified
by the following sequence of HFWM bits: 00001111.

In another implementation, mastering equipment uses an
encoding scheme to change each 4 data bits to 15 code bits
(e.g., a 15 bit frame of HFWM bits) where the 15 code bits
are selected from a maximum length binary sequence
(MLBS) generated from a four bit primary pofynomial of
“1001”. MLBS is known to one skilled in the art and is for
example described in “Error-Correcting Codes” by Peterson
et al.,, 1991, p. 222 to 223. By using 15 code bits selected
frorn a MLBS, the chances of reading error are reduced as
the 15 code bits are distinctly different from one and another.
Table 2 illustrates frames of code bits generated from the
MLBS and the data bits they represent. A negative sign
before the code name designates a frame of code bits
generated by inverting the frame of code bits of a corre-
sponding positive code name.

TABLE 2
Data Bit Values Code Bits (Code Name
0000 010110010001111 Vo
0001 110101100100011 V2
00190 111101011001000 v4
0011 0011110310110010 A%
0100 100011110101100 V8
0101 001000111101011 Vvio
0110 110010001111010 V12
0111 101100100011110 Vi4
1000 101001101110000 -Vo
1001 001010011011100 -V2
1010 000010100110111 -V4
1011 110000101001101 -V6
1100 011100001010011 -Vv8
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TABLE 2-continued
Data Bit Values Code Bits Code Name
1101 110111000010100 -V10
1110 001101110000101 -Vi2
1111 A1O011011100001 -Vi4

During manufacturing of optical disks, the mastering
equipment uses code bits from Table 2 10 encode HFWM
bits for identification data 37 and error correction code 38 in
the wobble. In one implementation, a 63 bit MLBS is
generated from a six bit primary polynomial of “100001”.
This 63 bit MLLBS is used as synchronization mark 36. The
63 bit MLBS is, for example, “010101100110-
111011010010011100010111100101000110000100000111-~
1117, By using a different MLBS for synchronization mark
36, the encoded identification data 37 and error correction
code 38 are less likely to be read as synchronization mark
36. One skilled in the art will recognize that other MLBS
may be used. T'urthermore, other encoding schemes may be
used to decrease the chances of reading error.

In one implementation illustrated in FIG. 9, multiple
HFWMs are inserted into a single wobble cycle. For
example, three HFWMs are inserted into a single wobble
cycle. Tn this implementation, matched filter 32 is pro-
grammed to detect (match) the shape of the three HFWMs
and output an active signal.

Although the invention has been described with reference
to particular embodiments, the description is only an
example of the invention’s application and should not be
taken as a limitation. In particular, other waveforms of
HEFWMSs can be used. In addition, other types of encoding
schemes may be used to encode the data. Various other
adaptations and combinations of features of the embodi-
ments disclosed are within the scope of the invention as
defined by the following claims.

We claim:

1. A spiral groove in an optical disk comprising:

a wobble, the wobble being a sinusoidal deviation from
the centerline of the groove; and
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a first plurality of sinusoidal marks localed at zero cross-
ings of the wobble, each sinusoidal mark being formed
from a sinusoidal deviation of the groove;

wherein the presence of one of the first plurality of
sinusoidal marks at one of the zero crossings represents
an active bit and the absence of one of the first plurality
of sinusoidal marks at one of the zero crossings repre-
sents an inactive bit, a plurality of the active bits and the
inactive bits encoded to form an information field
including at least address information.

2. The groove of claim 1, wherein the first plurality of

sinusoidal marks has the same amplitude as the wobble.

3. The groove of claim 1, wherein the first plurality of
sinusoidal marks has a frequency greater than the frequency
of the wobble.

4. The groove of claim 3, wherein the first plurality of
sinusoidal marks has a frequency 3 to 5 times the frequency
of the wobble.

5. The groove of claim 1, further comprising a sccond
plurality of sinusoidal marks located at zero crossings of the
wobble having a different phase than the first plurality of
sinusoidal marks.

6. The groove of claim 1, further comprising a second
plurality of sinusoidal marks located at zero crossings of the
wobblc having th¢ samc phasc as the first plurality of
sinusoidal marks.

7. The groove of claim 6, wherein first plurality of
sinusoidal marks and the second plurality of sinusoidal
marks are adjacent to each other such that they are aligned
in a radial direction.

8. The groove of claim 1, wherein the zero crossings are
negative zero crossings.

9. The groove of claim 1, wherein the zero crossings are
positive zero crossings.

10. The groove of claim 1, further comprising more than
one sinusoidal mark in a single cycle of the wobble.

11. The groove of claim 1, wherein the address informa-
tion includes at least a synchromization mark, a sector
information, and an error correction code.
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UNITED STATES DISTRICT COURT
CENTRAL DISTRICT OF CALIFORNIA

NOTICE OF ASSIGNMENT TO UNITED STATES JUDGES

This case has been assigned to District Judge James V. Selna and the assigned

Magistrate Judge is Douglas F. McCormick

The case number on all documents filed with the Court should read as follows:

SACV13-01418 JVS (DFMx)

Pursuant to General Order 05-07 of the United States District Court for the Central District of
California, the Magistrate Judge has been designated to hear discovery related motions.

All discovery related motions should be noticed on the calendar of the Magistrate Judge.

Clerk, U. S. District Court

September 12, 2013 By A.Gonzalez
Date Deputy Clerk
NOTICE TO COUNSEL

A copy of this notice must be served with the summons and complaint on all defendants (if a removal action is
filed, a copy of this notice must be served on all plaintiffs).

Subsequent documents must be filed at the following location:

[] Western Division [x] Southern Division [] Eastern Division
312 N. Spring Street, G-8 411 West Fourth St., Ste 1053 3470 Twelfth Street, Room 134
Los Angeles, CA 90012 Santa Ana, CA 92701 Riverside, CA 92501

Failure to file at the proper location will result in your documents being returned to you.

CV-18(08/13) NOTICE OF ASSIGNMENT TO UNITED STATES JUDGES





