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Plaintiffs Koninklijke Philips Electronics N.V. and U.S. Philips Corporation
(collectively, “Philips’) alege upon knowledge as to themselves and their own
actions, and upon information and belief asto all other matters, against Defendants
National Film Laboratories, Inc. d/b/a Crest National Group (“Crest”), Ronald
Stein, Steven Stein, Elaine Stein, Martin Ross, and Lorraine Ross, as follows:
JURISDICTION AND VENUE

1. This Court has subject matter jurisdiction of this action under 28

U.S.C. § 1332. The amount in controversy exceeds $75,000, exclusive of interest

and costs, and there is complete diversity of citizenship between Plaintiffs and
Defendants.

2. Venuefor Philips claimsis proper in this District under 28 U.S.C. 88
1391(b) and (c) and 1400(b) because, among other things, one or more of the acts
giving rise to the claims alleged herein took place in this District and because each
Defendant resides in this District, purposefully engaged in the activity alleged
herein in this District, and/or has substantial, continuous, and systematic contacts
with this District and with the State of California.

NATURE OF THE ACTION

3. This is a Complaint for breach of contract, breach of fiduciary duty,

fraudulent transfer, and breach of California Corporations Code 88 500 and 501.

4, Philips administers a worldwide program that licenses manufacturers
to use Philips patented technology in the production of CD, DVD, and Blu-ray
discs. National Film Laboratories, Inc. d/b/a Crest National Group (“Crest”) is a
manufacturer of DVD Video and DVD-ROM discs (“DVD discs’) that signed
license agreements with Philips. The license agreements required Crest to report
the sale of and pay royalties to Philips on each DVD disc that Crest makes and
sells. The license agreements aso required Crest to and pay additional royalties on
each DVD disc incorporating the AC-3 audio technology (AC-3 DVDs). The
license agreements also required Crest to keep accurate books and records
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reflecting its sales of DVD discsand AC-3 DVDs.

5. In violation of the license agreements, Crest neither accurately
reported the number of AC-3 DVD discs that it sold nor paid al the royalties due
to Philips. Consequently, Philips terminated Crest’s license agreements relating to
DVD discsand AC-3 DVDs.

6. Crest, acting at the direction of and aided and abetted by Ronald,
Steven and Elaine Stein, as well as Martin and Lorraine Ross (collectively “the
Steins’ or “the Stein Family”), made DVD discs without paying royalties to
Philips. Further, the Steins diverted assets from Crest to the detriment of creditors,
including Philips, and manipulated assets and liabilities, including properties,
among their various corporate entities in an effort to avoid exposure. As a result,
Crest executed an assignment for the benefit of creditors in November 2012 with
reported assets of |ess than $75,000.

7. Philips seeks damages and injunctive relief to redress Crest’s
contractua breaches and the Steins’ unlawful conduct as owners and managers of
Crest, as well as avoidance of the Steins' unlawful transfer of Crest assets and
disgorgement of unlawful distributions received by the Steins.

THE PARTIES
8. Plaintiff Koninklijke Philips Electronics N.V. is a Dutch corporation

having an office and principal place of business in Eindhoven, The Netherlands.

9. Plaintiff U.S. Philips Corporation is a Delaware corporation with its
principal place of business at 1251 Avenue of the Americas, New York, New
York.

Individual Defendants

10. Defendant Crest is a California corporation with its principal place of
business at 3845 E. Coronado St., Anaheim, CA.

11. Defendant Ronald Stein is a resident of California and conducts
business or has conducted business at 3845 E. Coronado St. Anaheim, CA, in the

2
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Centra Digtrict of California

12. Ronald Stein is the president and part owner of Crest. In that
capacity, he directs and controls the day-to-day operations of Crest.

13. Defendant Elaine Stein is a resident of California and conducts
business or has conducted business at 3845 E. Coronado St. Anaheim, CA, in the
Centra Digtrict of California

14. Elaine Stein is a board member and part owner of Crest. In that
capacity, she directs and controls the day-to-day operations of Crest.

15. Defendant Steven Stein is aresident of Indiana and conducts business
or has conducted business at 3845 E. Coronado St. Anaheim, CA, in the Centra
Digtrict of California.

16. Steven Stein is part owner of Crest. In that capacity, he directs and
controls the day-to-day operations of Crest.

17. Defendant Martin Ross is a resident of California and conducts
business or has conducted business at 3845 E. Coronado St. Anaheim, CA, in the
Centra Digtrict of California

18. Martin Ross is part owner of Crest. In that capacity, he directs and
controls the day-to-day operations of Crest.

19. Defendant Lorraine Ross is a resident of California and conducts
business or has conducted business at 3845 E. Coronado St. Anaheim, CA, in the
Centra Digtrict of California

20. Lorraine Rossis part owner of Crest. In that capacity, she directs and
controls the day-to-day operations of Crest.

Crest as Alter Ego of the Stein Family

21. Crest is the agent, subsidiary, and alter ego of the Stein Family
because, among other things:

(@ On information and belief, the Steins have used Crest's
corporate funds, including through Crest’s corporate American Express account, to
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purchase persona items, including vacations, groceries, pharmaceuticas, and
clothing.

(b)  On information and belief, the Steins have also used Crest’'s
corporate funds to purchase or contribute to the purchase of luxury automobiles for
their own personal use, including, but not limited to the purchase of a Porsche
automobile for the personal use of Ronald Stein.

(c) Oninformation and belief, Crest, at the direction of the Steins,
purchased an Aston Martin automobile with company funds for Ronald Stein’s
personal use, and then later sold the vehicle to him at a rate far below its market
value.

(d) Asdetaled further below, on information and belief, the Steins
have diverted assets from Crest to the detriment of creditors, including Philips, and
have manipulated assets and liabilities, including properties, among their various
corporate entities in an effort to avoid exposure.

(e)  Oninformation and belief, Ron Stein colluded with the vendor
managing the liquidation of Crest property at auction to transfer Crest property to
third parties through less-than-arm’s length transactions to the detriment of Crest’s
creditors, including Philips.

THE PATENT-IN-SUIT
22.  United States Patent No. 5,790,512 (“the’512 Patent”), entitled
“Optical Information Carrier,” was duly and legally issued on August 4, 1998.

U.S. Philips Corporation is the owner by assignment of all right, title, and interest
inthe’512 Patent. A copy of the’512 Patent is attached as Exhibit A.
FACTUAL BACKGROUND
Breach of the L icense Agreements

23. Philips offers makers of CD and DVD discs licenses to patents it
understands to be necessary to the manufacture of CD and DV D discs that comply
with the technical specifications that ensure that CD and DVD discs function
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properly in CD and DVD players and DV D-ROM readers.

24. Philips and Crest entered into a patent license agreement effective
July 1, 2002: the DVD Video Disc and DVD ROM Disc Patent License Agreement
(“DVD Agreement”) (attached as Exhibit B).

25. The 512 Patent is among the patents Philips licensed to Crest under
the DVD Agreement.

26. Philips and Crest entered into a separate patent license agreement
effective July 1, 2002: the Patent License Agreement for the Use of AC-3
Technology in the Manufacture of DVD Video Discs (*AC-3 Agreement,” and,
collectively with the DVD Agreement, the “License Agreements’) (attached as
Exhibit C).

27. Under the License Agreements, Crest agreed to: (1) submit accurate
guarterly royalty statements enumerating DVD discs manufactures; (2) make
guarterly royalty payments; (3) maintain adequate records to allow verification of
al statements made in quarterly royalty statements; and (4) submit to and willingly
cooperate with an annual audit.

28. Crest repeatedly breached the License Agreements by, among other
things, failing to submit royalty reports timely and failing to make quarterly royalty
payments due under the License Agreements. In fact, Crest made no royalty
payments under the License Agreements after the first quarter of 2009.

29. On November 17, 2011—after recelving no royalty payments for
amost three years—Philips terminated the License Agreements between itself and
Crest pursuant to 810.2 of the DVD Agreement and § 6.2 of the AC-3 Agreement.
Philips written notice terminating the License Agreements is attached as
Exhibit D.

30. As adirect and proximate result of Crest's breaches of the License
Agreements, including their obligation to pay royalties, Philips has suffered
damages in an amount known only to the Crest.

5
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31. After Philipsterminated Crest’s License Agreements, Crest, aided and
abetted by and acting at the direction of the Steins, made DVD discs without a
license from, and without paying royaltiesto, Philips.

32. Crest makes or has made DVD discs at its principa place of business
at 3845 E. Coronado St. Anaheim, CA.

The Steins Dissipation of Crest Assets and Crest’s Assignment For the
Benefit of Creditors

33. Crest contends that it began liquidation of its tangible assets in April
2012 and ceased operations in June 2012. On or about November 16, 2012, Crest
executed an assignment for the benefit of creditors (the “Assignment”), reporting
total assets of “approximately $57,000 cash in its bank account, residua unsold

office furniture and production equipment having an appraised value of about
$13,000 before expenses, and outstanding accounts receivable with an estimated
collectable value of less than $5,000.” Inre Nat. Film Labs. Inc., Case No. 2:13-
bk-26779-RK, Dkt. 11 12 (C.D. Cal.) (Answer).

34. On information and belief, prior to the execution of the Assignment,
the Steins diverted assets from Crest to the detriment of creditors, including
Philips, and manipulated assets and liabilities, including properties, among their
various corporate entities in an effort to avoid exposure.

35. On information and belief, Ron Stein colluded with the vendor
managing the liquidation of Crest property at auction to transfer Crest property to
third parties through less-than-arm’s length transactions to the detriment of Crest’s
creditors, including Philips.

36. Asreported by the Assignee, Crest’s records show that over $500,000
in “potentially preferentia” payments were paid by Crest to its Owners, including
the Steins, during the year prior to the Assignment. Id., Dkt. No. 24 at 10
(Assignee’s Motion to Dismiss).

37. On information and belief, in addition to transferring assets out of

6
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Crest prior to the Assignment, the Steins caused Crest to execute millions of
dollarsin promissory notes for their own benefit and in an attempt to assert priority
over Crest’s remaining assets at the time of the Assignment, to the detriment of
Crest’s creditors, including Philips. Upon execution of the Assignment, Crest
reported debt of over ten million dollars in outstanding promissory notes to
“related parties.” Id., Dkt. No. 11 at 1 2 (Answer). The Steins then attempted to
file secured claims for these amounts. 1d., Dkt. No. 24 at 7-8 (Assignee’s Motion
to Dismiss).
FIRST CLAIM FOR RELIEF
Breach of Contract against Crest and the Stein Family

38.  Philips realleges and incorporates by reference paragraphs 1 through
37 hereof asif set forth hereiniin full.

39. As stated above, Crest has failled to submit royalty reports, and has
falled to make each royaty payment in full, as required by the License
Agreements. DVD Agreement, 88 4.2, 4.3; AC-3 Agreement, 88 3.1, 3.2.

40. These defaulted royalty payments accrue interest at the rate of 2% per
month. DVD Agreement, § 4.4; AC-3 Agreement, § 3.5.

41. Crest's failure to submit these royalty statements breaches its
obligations under 84.3 of the DVD Agreement and 83.2 of the AC-3 Agreement.

42. Crest’sfailure to cease manufacture of DVD discs breaches at least its
obligations under 810.6 of the DVD Agreement.

43. Philips duly has performed all its obligations under the License
Agreements.

44. Because Crest is the dter ego of the Steins, they are jointly and
severaly liable for Crest’s breaches of the License Agreements.

45. Asaresult of Crest’s breaches of the License Agreements, Philips has
suffered and will continue to suffer damages in an amount to be determined by the

court.

v
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SECOND CLAIM FOR RELIEF
Breach of Fiduciary Duty against the Stein Family

46. Philips realleges and incorporates by reference paragraphs 1 through
45 hereof asif set forth hereinin full.

47.  Asofficers and directors of Crest, the Steins each owed afiduciary
duty to the creditors of Crest, including Philips, to avoid taking any actions to
divert, dissipate or unduly risk corporate assets that might otherwise be used to pay
creditors claims, including any acts that involve self-dealing or the preferential
treatment of creditors. See Berg & Berg Enterprises, LLC v. Boyle, 178 Cal. App.
4th 1020, 1041 (2009).

48. Thetransfers and related actions orchestrated by the Steins, as alleged
herein, caused substantially all of Crest’s assets to be diverted and dissipated for
the purpose of benefitting the Steins personally at the expense of the creditors of
Crest, including Philips.

49. Theactions of the Steins, as alleged herein, were made at atime when
Crest was insolvent or in the zone of insolvency.

50. The Steins' actions in orchestrating transfers to themselves or to
entities which they personally owned or in which they otherwise held a controlling
interest, for less than reasonably equivalent value, violated their fiduciary dutiesin
that they were done for the purpose of, and had the effect of, conferring benefitsto
the Steins directly and/or to entities owned and controlled by the Steins at the
expense of Crest and its creditors, including Philips.

51. Asadirect and proximate result of the Steins' actions, Philips has
suffered damages in an amount to be determined by the court.

52. Theactions of the Steins as alleged herein were done with malice and
oppression such that imposition of punitive damages pursuant to California Civil

Code section 3294(a) is appropriate.

8
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THIRD CLAIM FOR RELIEF
Fraudulent Transfer in Violation of California Civil Code 8 3439 et seq.

Against the Stein Family

53.  Philips realleges and incorporates by reference paragraphs 1 through
52 hereof asif set forth hereiniin full.

54. Asalleged herein, the Steins orchestrated a transaction or series of
transactions wherein assets of Crest were transferred to the Steins or entities which
they personally owned or in which they otherwise held a controlling interest, prior
to Crest’s execution of the Assignment.

55. Thesetransfers were made with the actual intent to hinder, delay or
defraud Philips, as the obligations owed by Crest to Philips were not assumed by
the Steins or any transferee entities, but wereisolated in Crest. Alternatively, these
transfers were fraudulent as to Philips because (a) Crest’s liabilities to Philips arose
prior to the transfers; (b) Crest did not receive a reasonably equivaent valuein
exchange for the transfers; and (c) at the time of the transfers, Crest was insolvent
or became insolvent as aresult of the transfers.

56. Asaresult of the foregoing, Philipsis entitled to avoidance of the
fraudulent transfers alleged herein to the fullest extent required to satisfy Crest’s
liabilities to Philips.

FOURTH CLAIM FOR RELIEF
Violation of California Corporations Code 88 500 and 501 — Unlawful
Dividend, Derivatively on Behalf of Crest, Against the Stein Family

57. Philipsrealleges and incorporates by reference paragraphs 1 through
56 hereof asif set forth hereiniin full.

58. Asalleged herein, the Steins were shareholders of Crest and received
distributions from Crest at atime when Crest had negative net worth and was
unable to meet itsliabilities, or, as aresult of the distributions, became unable to
meet itsliabilities as they became due.

9
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59. The Steins knowingly and willingly approved the distributions, and
had knowledge, at the time they received the distributions, of factsindicating the
impropriety of such distributions.

60. Philipsisacreditor of Crest whose debts or claims arose prior to the
time of the distributions to the Steins. Philips did not consent to the distributions.

61. Theactions alleged herein constitute violations of California
Corporations Code sections 500 and 501, thereby injuring Crest and its creditors,
including Philips.

62. California Corporations Code sections 316(a) and 506(b) authorize an
action in the name of the corporation to enforce liabilities to creditors arising from
violations of California Corporations Code sections 500 and 501.

63. The Steinsareliable for the full amount of the liabilities owed to
nonconsenting creditors, including Philips. The Steins are jointly and severally
liable to Crest for the full amount of the damages and injuries suffered by Crest’s
nonconsenting creditors, plus interest thereon.

PRAYER FOR RELIEF
WHEREFORE, Philips prays for:
1. A judgment awarding Philips damages to compensate for Crest’s

faillure to make timely and complete royalty payments due under the License
Agreements,

2. A preliminary and permanent injunction ordering Crest to specifically
perform its obligations under the License Agreements by accurately accounting to
Philips for all DVD discs it manufactured, sold or otherwise disposed of prior to
and over the course of the License Agreements,

3. A judgment awarding Philips punitive damages for the Steins
breaches of fiduciary duty;

10
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4,

A judgment avoiding the transfer of assets by the Steins out of Crest

to the fullest extent required to satisfy Crest’s liabilities to Philips and for damages

in an amount sufficient to satisfy Philips' claim;

S.

A judgment for disgorgement of all distributions received by the

Steinsin violation of Corporations Code sections 500 and 501, and for a judgment,

jointly and severaly, against all directors of Crest who approved the illegal
distributions, for the benefit of the creditors of Crest;

6. A judgment awarding Philips its costs and attorneys' fees; and
7. Such other and further relief as this Court deems just and proper.
Dated: February 6, 2014 MAYER BROWN LLP

By: _/s/ Edward D. Johnson
Edward D. Johnson (SBN 189475)
wjohnson@mayerbrown.com
Michael A. Molano (SBN 171057)
mmolano@mayerbrown.com
Eric B. Evans (SBN 232476)
eevans@mayerbrown.com
Jonathan A. Helfgott (SBN 278969)
jhelfgott@mayerbrown.com
MAYER BROWN LLP
Two Palo Alto Square, Suite 300
3000 El Camino Real
Palo Alto, CA 94306-2112
Telephone: (650) 331-2000
Facsimile: (650) 331-2060

Attorneys for Plaintiffs
Koninklijke Philips Electronics N.V.
and U.S. Philips Corporation
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DEMAND FOR JURY TRIAL

Pursuant to Federal Rule of Civil Procedure 38(b) and Local Rule 38-1,
Plaintiffs request ajury trial on all triable issues.

Dated: February 6, 2014 MAYER BROWN LLP

By: _/s/ Edward D. Johnson
Edward D. Johnson (SBN 189475)
wjohnson@mayerbrown.com
Michaegl A. Molano (SBN 171057)
mmolano@mayerbrown.com
Eric B. Evans (SBN 232476)
eevans@mayerbrown.com
Jonathan A. Helfgott (SBN 278969)
jhelfgott@mayerbrown.com
MAYER BROWN LLP
Two Palo Alto Square, Suite 300
3000 El Camino Redl
Palo Alto, CA 94306-2112
Telephone: (650) 331-2000
Facsimile: (650) 331-2060

Attorneys for Plaintiffs
Koninklijke Philips Electronics N.V.
and U.S. Philips Corporation
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1
OPTICAL INFORMATION CARRIER

CROSS-REFERENCE T RELATED
AFPLICATIONS

This is a division of 3.5, patent applicition Ser. No.
087362622, iled Dec, 23, 1994, pow U5, Pat. No. 5,605,
782,

BACKGROUND OF THE INVENTION

1. Field Of The Invention

The invention relates to a method of manufactuxing an
onteal Information-antder by recording fultrmarion, com.
pefstng ieformeation unlts, in & jossor dise i “which &
Tadigtion heas scanuing the sasfer dist-1§ modulated in
powat by the infanation and-exposesa phologesist Tayer of
the master Fc o faima paitern of shott and Tong exgosel
aisis, dnd sulisequenily. the photoroststis developad to Torm
@ pawminfinfammﬁaﬁ:m.fﬁwfbagimiugamdﬁmﬁm af
fhie Erpogurs For pach sxposed arsa Teing detecmincid by the
-associsted inforomeiod unit, The veition.elst relatesto an
arrangement for canying out the method and to an optical
information carrier obtalned by carrying out the method.

An information wunit is a portion of an information stream
represented by a sinple Teitire o the master dise. For
example, If a diglm) informntion ggnal alternatcly has a
value zero and one:ntid.a-sighsl horifon having the value one
yesulis-dia afexpoted arsa'whise longth Is determined by-the
longth of time for which the signal has the valie ong, his
portion of the fufornmtion:signal fs-andnformation unit, An
exposed aren to.called shiort i fisdenpthis Smaller tan twice
thediamter of the radintion spot Formed on tio photorestsy
layer iy the radiition beand, the diameter belng the distance

betwean two dismetrleally difposed poluts within the sedis-
Bon spot wherd the local intshsity 18 Squal o half the

ikt Intenaity dn the radiation spot, For an:Alry lien-
sty profite Formied by 2n objective lens, sdld dHameter-is
equdl @ il the.quotiontof the wavelongth-of theradiation
ated The e} aperiare of tie Bhjective Tous. An nfor-
aintich ares de mraren o thoamaster dise huving propertics
swhiich gan b tronfexved o information cairiers by a replh-
wation provess, the coresponding arens on the'informativn
oniviers ‘Gelng also referred o as luformation areat,
Heralnafier, tho torm “ares” withoit sy fisther quulifieation
vefers to an exposed arca in the photoresist, unless otherwise
stated.
In the method of manufeciring an optice] information
carrier, the informnation is first ipseribed in the master disc by
wexposure of the phitorests Liyen Thie photoreslet Iayer is
subsequently developed, &s 4 xesult of which infammation
swons, foF Exazaple, in the form of pite. are formed at the
Jocation of the exposed areas; Alttough hecialter the
aforrition aross will often b peftrred 16 a5 plts, I will be
obvious that these sreas mey zlso comprise hills.
Subsequently, the master disc Is provided with a metal layer.
After the metal layer has been removed from the photoresist
Layes, ibforiis mdlswith a npgative lmpeession of The-pattéin
of pits: The patters-of pits of thie dis 18 el fransfered 6 4.
palirade of upiivsl infermation wariess by & seplication
pintess sich s, for example. o plastics anplding proeess,
wiileh Infosmoation catrlers may, subsequenty bé providéd
with one or more layers to make them reflecting andfor
inscribable, In an information carrler which csmoot be
inscribed by the user, the pattern of plts represents the
recorded user information, In an [nscribable information
carriet, the pattern of pits may represent hot only user
information but also tracking information by means of
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which a radiation beam, used for reading or writing
information. can be guided over the information carrier.

The information density on the informetion carrier can’be
fnerensed by arcanging e pits Closer fo ohe anotber
Howeven mors densely phdked plte glve miss 1o &' deterds-
asfign of tho guality of fhe sipnal generated when the
infornation on the infarvantion carrier s foad, as azesull of
which the reliability with which the information is read
decreases, The deterioration of the quality Inter alia mani-
fosts itself in increased jitter, ie.. an increase of irregular
yandors variations of i sigadl. In order to cuable sa
information signalto be defived from the information cieriey
with & sufficiuntly fow jitter in the case of highor densiuss,
the pits $u the mester disé should have a very aceuiaicly
disfired position andshape. One of the probicnis which Jmit
an increpsc in information density 5 they with & constin
siwer of the radiation beam dusiug the socopiing of infor-
mation in the miser disi the short plts dppenr e broorhe
narrower than the long pits.

2. Description of the Related Art

U.8. Pat. No. 5,040.165 discloses a method of manufac-
turing an-optical informatici:cittier, which alms to solve the:
above problesm, The power of the radliation beam exposing
the photarestst layeris chiossn 0 be 25% to 100% higher for
secording short aregs then for recording long argas,
However, tosts conguctsd-on information carriers manufac-
fured by means of this method roveal thal the epvisiged

redinction of Jitter I net mikibved, Muoreover, the satlo

etweas the power for recording short arehs and that-for
Tecorling 1ong rons appears fo dipend peongly on thelype
prd condition of the photoresist uied on.the masier &k, 50
it fhe: Gualiy of the Informetion oaines obialned froin
different master discs is different. ' '

SUMMARY OF THE INVENTION
Xt fyén objectof the dnwéntion to provide a method of the
‘type defined in Thezopening paragraph which does not have
this Afnwhacks iof ihe Bidwn mgttiod.

To this i the metheatin accordancy with the inventon

is charactesized in that the exposure.dose ias substantially:a
constant prédeferthined valie over the lempth of cach
recorded ared, this velun Seing independrat of the larpth.
The invention is based on the recognition of the fact that
the shaps of the contrast curve of the photoresist layer Is
decisive for the ultinate shape of the pits in the information
carier Thie contrast clirye tépresnts the developmint rate
of the phetoresist 4§ 4 funciion of the expusure-deso, Which
§5 The time-integiited antount of xidiation pae Ul of ey
Ineidant st given Joestion The photoresists used for optical
revording uptl now fiave a faitly Hocar contrasf-curve, i€,
siiy exposiite dose which 1 twiceas Iuge yielda davelop-
vitint tate which Isfiekde &6 igh, For tptical recteding with
Highes depsttios, L 4smow eavisiged o use High-santiast
photorssists 1o obder 16 cnible small Well-defined pits.to be
foimmed. A firstehaeacteristic of ahigh-contrist photorssist i
jte-(hroshiold:- An cxponite dosg below the dirdshold vatug
providesa negligibly low development rate: A second char-
acteristic of & high-conteast photorssist Is that above the
thrastold yalue, the development rate incroases very sapldly
as & function of the exposure doge. The known method uses
two different intensities for writing short arcas and long
areas, which generally results in two different exposure
doses, This leads to different development rates for the shoxt
snd the long areas, the difference in development rate
increases as the contrast increasss, The shape. fe.. the
length, width and/or depth, of the short and the long pits
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formed after development of the photegesist, thorefore
depends critically on the differences jasadistion: poworised
during exposure.

A second drawback of the known method §5 ity stsitivity
10 changes in the shape of the contrast curve. Whith wanbe
understood as follows. The amount of photorestst material
which s transformed by  glven expostire G0st is compRId-
tively intensitive’to the lemjjerature, Conversely, the devel-
opment Fate: e the rate &t which i wapsformed material
16 dissodved i & developer, depends strongly on both the
temperature and the characteristics of the photoresistand on
the concentration of the developer, The shupe-of the cantrast
curve is determined by the charactetistics of the pisiteredial
wnd e devilopes, and diseefore, s oot 4o be strongly

dependent on. the foraparatee, composition and age of the

photoredist, Stace the contrast cuve giviss ifip relationship -

hetween the xposire doss and ihe development rafe, &
change of the cohtrast cucve will result do 2 change of the
development raks As the contas curve for fiigh-contist
‘photoresists s very stoep, the variaitons of the devsloprmest
yate for thess. photoreslsts. ars. substntinl and -depond
sixorgly o thie ggact exposyie dose Flog thiy réasbn. the
shape of the pits cinact be coptrolied satisfagtarily in the
T mothell,

The methad according to the Invention, bowsvers. is fighly
Insensitive o thuamac shapeof thé.conbmst turvess aresult
o the saothod o 'exponee of thes phoforesist Hiyer. For this

irpose, this power oF the yadistion beum is eontrofled-in
sich 5 xnanner that the exposuro dose Hus Epbptantially &
constant value over the length of an cxposed ares, the value
Pringequal forarcas of diffcreat lenpthl: dtstantiadly eqnd
smsans sqial within, dbont /3%, For tils, ihe leading md
aaliing portions of tach wates have been ignored snd the
enpasuse s mpasingd alcng the centerline of the exposet
arcan, As 2 resall of e equal expogurg deses, te dovelap:
ment rate for each arca is also equal regerdiess of the dhape
«f the gottrast curve; Ik sheaps, of s contast curve:
deyldtes from the presumed shiape, the-de¥ulopricnt rate of
hotlyshoet and long stees will ghige: soilndy, The-change
i fevelopment sals can be corrected simply 1y appropri-
ately redicing o exteniliig the development Aime o the
phiotaresist bnyer Thas, the shel nnitlong pHawill be gl
the desited shiape iedspeadently of tho exact shape-of the
contiast cutwes Ag & result, jiiter is vediced, and,
consequently, {be. longth. of the pits and the fétanons
between the pits can be rediged in-crder 10 inctease the.
informatic désisity B8 thie Jiformiation carrict. _

The radiation beamn forms & radiation spol wWith-a fertain
Intensity profile oo the phototesiet (syer, During witing, 1ho
radfaton spot s moved over dfie photoresist 1syer, The
exposuie dose 3t ai arbitiary Tocation. of the phitoresist
igyer s thencfore determined by the convoliton of the
profile and {ts displacsnent: When. x-small grea is axposied,
thedisplecement ofthe radiation spot is arpall relative o tie
sl OF thie rafiition $pet. it contrast with along ares, whes
the displacement is larger than the size Gliha-radiation spoit.
As aresult of the convolution effcct, the cxposite dose In s
stall area is consoquently Jower than the exposire dose in
a long ares. A special embodiment of the-nethd i fdeor
dance with the lovention is therefore ¢haracisgiss Ig.that
the power of the radiation beam during- exposure of short
areas s made higher than the power of the radistion bean
dufihg exposure of long areas, 56 fhut thé sxposure dose In
short and long ageis i substantislly squal. The wnlie of the
poidiis a fomsion of the Tengthi-of 1o aren to'be axpased
Tollows fiori the Tequirkmsnt that the local
showld have substantially the same congtaiif-predetermined
value for all the arcas.
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Yo coitain sitaations, e lnstanentionsd-eobodiment of

the methodlcads o-comparatively shor exposed areasfnthe.

photercslst Iayer when tong information units gré wiltion,
und thits 16 vofopaiativoly short ples. Tasis coubd by conected
hy & slightly longer development of the photoresist fayor.
Howeyer. the short arees am-fhen also developed Jonger a5
& restly of Widch s short pits would become. too Jong. An
entodiment 6f tic:method in accordance with the invention
6 théFeTore charactorized in that the duration of the exposure
of » Jong areads selepted 1o bislonger than the-duration-of the
wisoclated {nformaton unit The maghitntie of the xtonslon
it independent of thic slopt of the confeast curve and 1
hatweh #.fow pereent and Aabobt 20 povosit for long areas
and zext for shost srens.

A special embodiment of the metioil, ageording to thi
invention, is Shisractarized u that the exposire of s lang area
is started before the beginniig of the assotinted information
unit, Since recording in & phototosist is @ symumetriosl
Pmmi ) ¥
il Felativeto the nomibat Jocation df the seda, ..
exposureshould tegin sooner and stop later than prescribed
Ty an information ynit.

The imeustty profile of the radiation spot generatly has a
central Jébe -f high intensity surrounded by, generally
ring-ghaped, side Jobes of lower intensity. During writing.
thie radistion sfiot moves over the photoresist layer, a5 a
sesnlt of which some locations on the photoresist layer are
jteadinted suocessively by both the central fobi anfd ons o
more side1obes. By pow ridudng the power of the radislion
T at sugh locetions, aceonding fo 4 gpecial cobodiment
of the msthod of the invention, it 48 yerpassible to obtaln a
constant Exposncs dose over the fength.of an expoiid arts,
‘When the information density of the information carrier is
to Be incréased, the arcas on tho master disc have to be
recoxited elosee #o.0ne another, When a first erca is exposed,
hoth 4n sdjacent speond arca and the part of the photoresist
1ayer disposed beiween these-arces will be exposed to alow
dose ewing tothe size of the sadiation spot. In this inter-
medidte ares, the exposues dose will remain below the
theeshold of the confrast curv and will pot lesd to the
formation of Information arcas. In the sccond arca, the low
dobe iy sdded 1o the cxposase dose slivhdy administemad or
1o biéadiminlstere ko form Gils seeond Difetmation area, The
addltion [eads 10 a slightly higher cxposine dose for.the
second aven than in the case that the Two arsas would be
xeroote from ong another, Crwing to thi Seepiess of he
gontiast oirvs, Hif§ sight inercase of the srpostive dose of
the second ares renilts I e notigeable intredey dn develop-
et pake, A% § consgguence, information areas which are
sitnated <loser fo-one another become larger than informa-
tish dreas which are situated farther apart. This distortion
gives riseto fucroased Jifter. The method can be modified in
fwo differant Jmaness iy order to coarect for the effect
despribid Wbove.

1n & first piosification, the method, according fo the
invention, Ts characterized in that during the recording of
two ndjactnt weas, thepartof gy atés sifusted fAdarcst the
other areds 1 racoided. with & pbwes 9f th pagiation besin
whizh Is 2 mosptonically. pon-decreasing function-of the
Aistnes bétwean the fwo arsis, During weitleg, the power
thig sadistion beam s controlled in such a manner in depen-
dence upon the diitances from the adjacent arcas that the
expostirs dose i the-arcabas the required constant value, so

it no distortiod dopéndent on the distance between the

exposure dose 65 ATGAS OCOVIS.

Tn a second modification the method, according to the
invention, is charactérized in that during passage between

the extobsion of the oxposus Hie shilld be
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two nreas. the radiation beam has & power lower than the
power for recording these arcas and the power has a mone-
tonic non-decrensing relstionship with the distance between
the two areas, In this way, it is achieved that an adjacent area
is given a fixed additional exposure independently of the
distance from other areas, Jitter is now reduced because all
the aneas have the same distortion. The additions! exposure
dose should be smalier than about three percent of the
constant, predetermined value of the exposure dose.
Acedsbing to Hio Michiioh anamstgoment fo caryivg
oui the methiol {5 provided. ihismrangement comprising an
sparatus. fof :recordleg Anformation S 4 master disc by
expostue with 2 ratigtion Gein according-to 4 pattern of
shiogt 4ind, lohp euposed areas, this appiratus wibprising 4

yadistion source for prodincing smdiatiod beam, dhintonsity -

modulator, and a comtrol device associated with said
modulatos, an optical systern for forming a radiation spot on
the master dise by means of the radiation beam. and means
for moving the master disc and the radintion spct relative to
one another, The amangement is characterized in that the
control device is adapted to eontrol the modulator in such a
manner that the exposure dose has substantially a constant
predetermined value over the length of an exposed area,
which value is independent of said length. Such an apparafis
Is also called a master recorder.

A special embodiment of the arangement, according to
the invention, is characterized in that the control deviee
comprises a memery for storing the relationship betwesn, on
the one hend, the duration of the information units and. on
the other hand, at least one of the parameters the beginning,
the duration, and the power of the exposure.

1o 2 preferred mboillinesl. the gontrol deviee comprises
acoding cireldt for swigning 8 oode-to an nformation nit
ithe nformantion To:bevronrded. this codb reppesbming e

Jenith of the fuformstion unit endds aysockited with an.

address of the momory, Whieas, the' information ds, In
general, presented 25 2 serial data stream, the code mny bo
4 presented as 5 pasilicl data streaf THE 0022 £a0 thus b
privgssed i parndlel st Jower clovk Frequeny than the
informmtion. As & COMSEQUENICs, camphients of the conteel
device need not be designed for very high clock frequencles
and may be standard components,

Foi pétording. information with 4 high donsity, the
agrangennt 48 preferubly chiavactérdéed i thit the wptical
system includies 4 fiter. A filter enables the-amgilimde or-the
phnge 6f the fadiation to'be infllisnced in such » matingr et
e size bl thecentad lobs ofthexadiation spot. ig redused,
s B result of which the exposed arcas cam also become
smoaller.

A special embodiment of the amngement, acoording to
the invention, fs characterized in that the fitter comprises an
ellipticel phase plate. The clliptical shape enables the power
of the side lobes of the intensity profile in the writing
direction to be reduced in comparison with a circular phase
plate, as & result of which the write strategies in accordance
with the invention yield a better result.

It is to be poted that Buropean Patent Application 0411,
525 discloses a rectanpular phase plate having 2 length equal
to the diameter of thi:pupil ¥ the 'viftical $ystenl. Howera,
by means of such aphase plate:, itz nobpostible to form.a
radlation spot suitablé for 4 soaster” reedrdar, which siix
should have small dimensions In two directions.

An optical information carrier manufactured by means of
the method, according to the invention, Is characterized in
that the lengths of the information arcas deviate less than
10% from the lengths of the associated information units.

i0

0

25
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This deviation is smaller than that of information carriers not
manufactured by means of the methed in accordance with
the inveation. The smaller deviation leads to a reduction of
starintheyead sigoal cblainsd fomthe nformation tirtioe,

The: apticl infopntioh vavder s Sartier diavagitorined in
hiit e distances hetwoeh adjacont informution srcas -devi-
ale Jess than 50 nm from the distences between the assoti-
gted information units. A more accurate definition of the
distances between adjacent informatlon areas, Hke the more
accurats definltion of the lengihs of the information areas,
also leads to a reduced jitter,

The aptical inftpmation cantier is further charautorized in
that the spread in witlth of te information arsas 15 smaller
han 30 ae A woll-dufinett width of the Information aress
yields a weli-defined magnitude.of the read signal. This dlso
results In a reduction of jitter.

BRIEF DESCRIPTION OF THE DRAWINGS

Some embodiments of the inveatlon will now be
described in move detail, by way of example. with reference
to the drawings. In the drawings:

FIG. 1 shows an arrangement for manufacturing infor-
mation carrlers;

FIG, 2 shows an apparatus for recording information in a
master disc;

FIG. 3 gives (he intensity and cxposure dose &¢ a fuaction
of the Iocation on the master discy

FIG. 4a shows the relationship between exposure dose
and development rate for a Jow-contrast photoresist;

FIG. 4b shows the relatlonship between exposure dose
and development rate for 2 high-contrast photoresist;

FIG. 5 shows development profiles for EFM information
units recorded without a write strategy,

FIG. 6 shows development profiles for EFM information
units recorded with the first write strategy,

FIG. 7 gives the power of the radiation beam in accor-
dance with the first write sategy &s function of the length
of the arez to be written)

FIG. 8 shows dovelopment profiles for EFM information
units recorded with the second wxite strategy;

FIG. 9 gives the power of the radiation bear in accor-
dance with the second wrlte strategy as function of the
Jengthaf the aces to bewdien

FIG, 18 gives cxpasure doses for a series of two short
hens dt Eferont distances;

FIG. 11 shows the development profiles associated with
the dose profiles in FIG. 10;

FIG. 12 gives the power of the mdiation beam in accor-
dance with the third write strategy for a series of arcas to be
written;

FIG, 13 gives the power of the radiation beam in acom-
darce with the fourth write sategy for a series of areas to
be written;

FIG. 14 gives cxposure doses in accordamce with the
fourth strategy for a seres of two ghort areas at different
distances;

FIG. 15 gives the exposure doses in the intermediate arcas
of FIG. 14;

FIG. 16 shows the development profiles associated with
the dose profiles in FIG. 14;

FIG. 17 shows an Intensity and dose profile with the effect
of the side lobes of the intensity profile; .

FIG. 18 shows development profiles for BFM information
units recorded with a filtered radiation beam;
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FIG. 19 gives an intensity profile and the power of the
sadiation beam in accordance with a fifth write stmtegy;

FIG, 26 shows the pupil of the objective lens of the mastes
recorder with an elliptical phase plate:

FIG, 21 shows development profiles for an I9 signa] with
and without phase plate;

FIG. 22 shows a first embodiment of the control device of
the master recorder;

FIG. 23 shows a sccond embodiment of the control
device;

FIG. 24 shows a third crmbodiment of the control device;
and

TG, 28 sHowsafourth embodinent of the poniral device,

DESCRIPTION OF THE PREFERRET
FIG. 1 shows ar arsogement for manufscturing 2 opti-
ca! information cammier, Such an arangement generally com-
prises an ioformation processiog unlt L. sn apparatus for
‘recording fformustionin & fidste dse §. o master regorder
%, an appatatus 4 Jor proceséing the niaster dife 3 and
maling dies § Dby mbans of the master dise 3, and 2

duglicating apparstus 6 Tor making igwessions of the diss

ininformation eaxders 7, Information B 1o besecorded apthe.
Anforspation omwiers is applisd ta su inpul of Infarmation
processing it 1, The Information includes tracking infor-
mation to be recotid In 5 podielsy ¢f, for example.
Iitking: grogvey of ‘macking pits, address iformation 10
eaable given focatibns o0 the inforniation carier to be
ientificd, Information to cnable a sabsequent carpeition of
yead ervors and, if.céquited, dita Which can beread by the
user of flie information cayeien, The information powsssing
aplt 1 derives-siguils 9 for controlllhg soaster recorder 2
from the dnput Information 8 With the id-af the one]
signsls: the master veedider woordy the tiformation In
muaster disc 36 & pittern of cxposed avens in.a photbresisl
syer. Tn -an. exposed fxen, the sadistion of the bewn: is

absorbed so-that ocally, the: matgrial in the pistorosist s

sfadistormed & thy solubllity of the pibotoresist Tayer .

changes, The solubility, snd hience ihe satecof develigiment
of the photéeesias Jager, increages as fhe exposire dose
increases, The misier recordsr s & ejsential pert of the
AirAOEEneEtan dwill be disenssod itraons detall heseinafier.

Fhe phoforesisi iy of uaster dite 3 16 doveloped in
sppasaiiis 4, thiweby couverting flie uxposure patten nto-a.

patfers of information aress in e form of ‘pits. apd/or
grooves in the photaresistlayen Sotsequiently; s mckel layer

s dbposited onto the photirgsist Tagen Afterremovul from.

it plistorestst Tyas; the metsl Jiyer fobin & lfe 5-wuith an
impression of the pattern of pits. By menns-of siuch & dic,
duplicating spparatis 6 mekes Irapressions.of the pattern of
pits In information cartiers by means ofi for example, &
flastics molding procosi:or A replication process based.on
pheitapolymerization, § so-called 2P progess; From  single
master dise 3, 2 phatity of divs 5 van bo made, and wilh

cich die, tmndreds to & fow Gionsands of informafion
carlers 7 cag B2 made, 5o’ that stisabide to wilion of
jdentical information carriers can be manufactuced by means
of a single master disc. The method may comprise aplurality
of duplication steps. in which a plurality of dies ars made
from a single die.

" FIG. 2 shows an embodiment of master recoeder 2 for
inserdBing the poubd riasier diso 3: Bowill by gvident that
with % sHight modification, such a seconder can dlsy be
adapted -fo inseribe ruasters of Gtirer “form, foi example;
fectsnpiitar masters for mldng rectangular ppiical hifonma-
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tion cards or clongated suasters For milking optical tpe.
Muster recorder 2 comprises & yadigfion sobrod 12, for
exmmple, an argondon laser. which produces & sadiation
bean 13, The power -0f the radistion boam is pulse-
mochilated by at dlectro-pptical or seotgto-optical modtila-
tor 14 in dependence upon an culpit slgnal 31 of & contrl
devies 10, which Yias an dapat for vecelving &gndls 9 from
Ipfasmatitn processing uilt 1. Fhe-comeol thorvice colverts
ignals § into shgnals suitabile for contrlling rotulsior 14,
TWhen & radistfon soucce which can be modiiated eapidly.
such o5, For exenpis, s semiconductor luser. is used, the laser
&an be controlled directly by contrel device 10, and the
radiation soures 12 and modulstor 14 will form = single
devies, An intonsity-modulated radistion Denm 15 From the
modulator 14 is focused 1o form & radiation spot 19 on the
phutoresist Jayer 28-of the nwsier dsc 3. for-example, by &
beam widénsr 16, & filoor 17 2nd an objectdvedons 18. By
sotafing the master disc abotl @ axls of rotation 21 nd, at
theseme tme, smovingopticsl eivents 17 and 18in aradisl
direction 22, ft s possiblie to write poncentic oy spliil tracks
inthe phiotoresist Iayer As avesull of the movemant of e
sadistion spot and the photoresist layer felative 16 one
another, the Tength of fime of an information uait and the
associsted exposyre tine can be converted to s fengt: of the
information il ad-of the exposace, Puring recording, the
vadintion beats It kugt 1k Tovd op the phivtorégist Japer 3a
thatelbjectivo i 18 lrmadato foltow a vertioal movemant
3 of the-puster disc via feedbadk. IHhe inabiet-dise rotatos
with-a constant angular-veloclty, the power in the radiation
boatn should inteas 4t & Hibde finetion oftheyadiveof the
tratk to e writien I order 10 malagin & vonslont SXpOsILe
dose. This slow variation of the power can be effected by
modulator 14.

The effct 6f the mutnal displaceniont of radiution spot 19

; sind master dlse 3 tiing the reconding -of :an Afcd Ix tie

photonsslit Tnyer will beillupeated with referenceto FIG. 3.
When an aren s recorded dn the pihétoresist dayer, U
phiotorésist 1ayer ivitradinted by radiation spot 19, A-dashod
ive 25 in FIG, 3 reprosents tho Inensity pofite
radiation spit ax.a fubdtiopcof the Tocstion, The location x o
the photoresist layer in the direciion of rabvemsil of the
sadimtion spiot i plotted along the borizontal axls, the
intensity § being plotied albng thevertical axls, Foy the ke
&F siiaplicity, ‘the filensity 15 Fepwosented as-a bellshapbd
eurve; atthough the curve will genecslly have 8 so-chtied
Aty profite, which is-characteristic of a diffraction-linited
radiution gpot formed by % lens having 2 ‘gircitlar Sperns:
Cuirve 25 shows the profile: at tio instant &t which fhe
sudlation beam de-trned on 16 €hposs & arcs, and a.cneve
26 ghows the profils at tee end of the exposuré aftgs &

dsplacemont represénted by hn ddow 27, The exposuredose
of:the photoreglst Tayer in ‘thie exposed nren 38 the gonyalu-
Hodi 4 Gie intonsiy profile nnd dhe displacoment thereof,
Thedeseprofile, which is thesaposipe dokdas4 fagctionof
thedocation; i$ reprssented by a solid curve 28 in theFigure,

" for which the exposure dose B is plotied along the verical

40

8

axi, The lepgth of the cxposed arva in the situdion-shoien
s shiort In pompedson With the disweter of the ntusily
profile of the raiflation spot, which is referénced W iirthe
‘Higure.

" HIG, '3 Ao shows the siteation for exposure-of & eot-:

patatively Jong arsa. When cxposue bepiag, te ntensly
profile ds given By-& dashed crve 29, which has the same

shaperas iutengity peofile 353 st the cbd, it 16.g1Vel by 8 ouive:

39, -aftar the eaiter of e profilé fias performed  travel
xepyesented by an-agow 33, sihiase fenigth 38 gheatel
ok the disriélir of inkehsity profle 29, The associated

s OF the.
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dose-profile represented by @ Gitrve 3%, has s flat siaxlnum
iliidhvis Slightly higherthanthie maxbmrnof curve 28, The
mimnRvephstre dose of curve 32 isreached only inarcas
whate the intensity profilelms spvved over a:distances groster
thvan Approximately twice the djameter of the profile:

During e developlng process. the grposeld arces of e
photoresist Tayer e issolvied In o developer iguid. The
contzast curve of the photoresist dictates the rélationship
‘between the dissolution rate, it calied. devslopment rate,
and flye-enposure dose. a5 is-shown AR TG e e fopsripht
quadernt of the Bigure shows atypies] conbradt curve 35 for
a photoredist having & compaestively low contrast, the
exposuis doss B being plotied along the horizontal axls and

the development+alé D along the Vortical axds, A threshold

value 36 teprogents the exposure dose below which an. .

exposure gives 8 négligitly small develepment zate. Thee
butcora-sight quadrant shows the dose profile Bf TWo areds.

L., the expisiite duso g funetion of the Jooation % or:lht
photarestst Jayer, The maxdmum of dose profite 37 o the
Toest reats sHghtly ighor thusithe sanxlinom of doge profile
38 of thie second mees, which diffefence. may have besn
caused as cxphained with reference to FIG. 3. By mcans of
the contrast curve shown in the top-right quadrant, the
sxpostie dogey In the bottomasight quadrant cap mow e
rapslated duto development xafos Shows in the Lop-left
guatteant, which sates ar again represeiied as & function.of
_g;a_m;;mx.ag:meﬂimmsist}aym'*ﬁx_u__mﬂbés‘apmﬂiﬁ‘sﬁ a7
it 38 yield development profilos 39 -aud 40, espetiively.
Dusing devsiopmont, fhe phetoresistlsyer distotvos al aet0
peoportiviial 0 dic-devsloprent profile. At the locetion of
development profiles 39 axid 40, this rosults i idfocaution
afeag In the fopn of pits In Hie photoresist Tayes, whose
dspth, Iength and width depend on the shaps of the contrast
curve and the development time, The exact shape of the pit
is not determined entirely by the shape of the development
ofle btalso depends onother Fratorsinthe developrannt
process. One of tibse Sl 4s bRt by ditgotion, of the
developriat stz iy ways perpeadicalar i 2 surface o be
dovélopsd, o that st the beginning of the dévelopmest
prosess, the paie s papendiclar fo the photoresist layer but
isprrpendicularto the inclinéd walls of s pltdlfeady formed,
Si_mc_ﬂ;amémswfﬁm;phatméismjm&génm:-&q,ikai
11 the dbsited depth of an Enfocmoation. ses or Pt which
dopll 35 compacatively small, a short dévelopnont time
already sesilts in 4 pit of & depthequal to the thickness of
the pholoresist layer. Consaquebtly, pealohged Exposinc will
ot ca0Fe the depih to changéand ooly th Tengih-and widtly
of the pit-will ineresse proportionally to the developinsnt
raie At & glven Jocation o the photoresist Luyer.

Thie Jengeh of 2 pit ey T Getiiod T yafidns ways, for
skminple, oy e Tepptivof that pért-of kopitwhich hata doplh
expust tothethicknessof the photaresist lnyes, of of that part
of the pitslfoated Detween the posifions at the Jesding and
1uailing edge whexe the dept 4 equal to hill the dilcknpsy
of the: photéresist Tayer: For o ghven dévelopmieit process,
hili depth &, Whosé velug-depéndsiol the adopted definition,
5 yonctiod ine tme 1, Which conplies sith t=d/, where O
is the development rate, The poinis of development profiles
39 and 40 which have been developed to a depth d in the
time t are situated on & goscillsd devilughmint Lne. epre-
sented by a line 41 in FIG. da,. ARte texminition of the
process, the developed pits ‘hive: fengths represented by
arrows 42 and 43, Tn mc@wﬁfﬂm@wm&pﬂmﬁ&m&
SinefL {6 simated At K dovelopubnt oite Dbeknissihe
yroduct-of and 1 is:constant for the developmont line, as
this dovelopmet line i5-tssociated with a partlcular, cop-
stant value. of the depil d. As o result. the Tengihd of the
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resnlting pits inereags, The slope of the walls of the pits ds
determine by the-slope of profiles 39 gud-d0. where these
profiles utesedt line 41. Owing to tic comparatively low

fhreshsid 36 In-contrast-curve 35, sdalobes or miior dubes

of e tivo profiles 37 and 38 may give rise fo clongation of
the pits: The stighily different exposure dogss af profiles 37
and 38 in FIG, 4a result in two pits of different engths,
reprisented by amows 42:.and 43, Contrast curve 8 gwlsten
the development line t-an exposise dose Hine 44 dn the
Botorm-ripht quadrany of the Figure, Intorsoctions 45 and 46
with dose profiles 37 and 38 seprestul the feigths of te
ultimately formbd pits. Thio lengths ol srows 48 and 46 a0
equil 1o those of Atrows 42-1md 43 fhgpectively.

Simitarly to ¥IG. da, FIG, 45 shows & velationship
between erposure-doge and-development-rats butnow fora
photorksist of tigh iastead of Jow conrast, The high contrast
snanifests iiself in thedlope of contrast Gurve 35" nad theligh
threshiold 36, Doss profiles 37 qud 38 in FIG. 4b are-equal
to e doss profiles dn ‘FIG: Aa, However, the tésulting
Bavelopmen profites 39 and 40, respectively, deviate-con-
sidesabily from profiles 39 and 40. 1n the firt placd, the
iteepl contrist corre resblts i stospor walls of the pits antd
heneedn parroiwer pits, Moreover, owlig to the high thrash.
oid 36", fheside Tobss of the twe profiles 37.a0d 38 do not

Formeil-cai-be smaller and can be packed mii dénsoly. o
that the information density o the juformation parrier
-inWSagiSMﬁﬂy.:éﬁm:iﬁa'fspsztmtia}-dﬂf&mnwbgmmn
the maximnm developroent rates 67 the 1we profiles 3¥ and
40 a splte-of the coraparatively small difference betweon
the maii sxposize-aoses of profiles 37 and 38, Th fior
st the soonll diffesences give tiso o siich:8 SHO0g effontis

dus to e seepness of e coftast oaove A5 and an

caposire dose ne 44 Tylog Coss o e minxiimen of he
profilcs 37 and 38, Wiieir a bigh-comtast photorcsist Is.used.
thig fenpth and width of the esulting pits will theefors
depnnd stiongly on the exact valugof the exposuce dose in
the-exposed aress, The pit formed by developiiont profily
39" witl be Topger &nd widés than e pit formed Py profile
40", The differepices betwosn The shipss of the two pitd
depinds, ricreover, op tie exsct condilions of the develop-
misptpeocess. Thigis clarified by metntof the exiréme case
showe in PIG, 4b, where, for o pardculnr dovelopment
process; doveloprisnt (e dl’ tersoctedavalopmait profils
39 and 14 siouated aboye profile 46% Profile 39 resilts In a
pit developed 16 the -fequired Hepth, whierdas pofile A0
yisids & pit not having the. required depth, “The resulting
varfation i deptiy; width and Lengihi-of thiopitsin the master
disteds trgnisferred 1o the informntion carriers by @ié repli-
cation process, and teads fon dictissed itter duting reading

of the information catriers, Diffcrances in wxposire doses.

cannat be corrected by a chiange in development time during
the development process.

Fhe shape -of Hie pits is Hifieenced gt Gnly by the
expatiite doge, but alto by {he parsmeters of the develop-
ment prooess. Aging of the photaresist ‘nsed-for the photo-
2edist dnyie, o yadialion af fhisctneiistion of Ingrtdienty of
ihe photoresist-and & variation of the deyelopet conceniin:
i ok lend to-1 variation of g slope sud theihold valys
of coutrast furves 35 4nd 35’ THE results jo-a change of
deyelopment profiles 39, 48 and 39,40, réspeitvely, These

chanpes oan b coectai-only paidy by scnus-of 4 longer
or shorter developroent-tine.

1n ponerit, the infonuation unlts to be tezorded on U
suiaster-dise bave differept dumtions. sesuiting Fn exposed
areas of diffprent lepgths, The dxposis dass for mayubi
teary eyt ofthe exposed audhe ¢k bo deteprfoed Hioma

give riseto clongation of the pits. As # resilt, to.plts thas.
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convelation of the intensity profile of the radiation spot and
the digplacement of the radistion spot in tho manner as
deseribed with reference to FIG. 3. After that, the develop-
mept rate for the various areas can be defenmined via
contrast curves 35 and 35" in FIGS, 4a and 45, respectively.
The desired length of the cxposed areas in the photoresist
Tayer is dictated by the desired information density and the
information coding method In order to oblain a high
donsity. the length of the-shiniost sirea s minimieed, Insome
situations, it Is desirable $5.yeénrd arcas of & Iength shorter
than twice the diameter of the radiation spot, iz, gholey
thinn the quolisnt of e radiatdon wavelenpth and the
ninerical aperure of the ohjsctive lens 18 in'the cass of an
Alry insonsity profile. A customary-metiiod of coding digital
signald ds the so-called elghedn-forrmen modlaton (HIM),
Frreintiftr, ‘e EFM coding tias bien used by way of
example. bul the Invention is not Hmited fo dis.coding, In
the case of FFM goding, the length of time of the informa-
tion units in the digital information sipnsl is: an {atepral
multiple of a fixed basic time, which multipte Ties betweon
3 and 11. A part of the information signal with & duradon of
a basic time Is called a bit cell, The biiie time cin be
iraaslated into a basic length via the speed of movement of
the radiation spot over the photoresist iayer. The information
units and the associsted information sress are thercfyce
designated T3 to 11, depending on their lengtis, ‘The infor-
mation stored in the so-called Compact Disc is EFM coded.

FIG. § shows development profiles for EFM arcas 13 to
I11 having & basic length of 208 nm. for which a palsed
radiation spot Wwith an Airy intensity profile and a constant
power during the pulss, indepbadent of tho feipth of the
aress to be recorded, and a high-contrast photorssist hate
been used. The profiles have been obtained during recording
on a master disc with a high information density by means
of a radistion beam whose wavelength 1s 438 nm and ap
objective Iens 18 with & numerical aperture of 0.45. The
profiles shown wpply 1 thi axs 6F 4 treck written by the
radiation spot. % helng the-distalics dlong this axis. The
Figure shows that the short areas I3, 14 and IS in the centez,
ie.. for x=0, have & comparatively low development rate as
compared with the longer arcas. This is cansed by the fact
that the short areas have received 8 Jower maximum expe-
sure dose than the 16 and longer areas, where the maximum
exposure dose as shown by curve 32 in FIG, 3 is reached. As
a result of the convolution effect, as explained hereinbefore
with reference to FIG. 3. the developmsnt fate for the short
sreas is substantially lower than for the long arcas If a
development Hine 48 is-sitiitel 4t the level shown in FIG, §
i Iengihs-of the pits foemied for I8, W and 15 wreas appear
4 tio-substantiafly-sherior- than the Iengihs of the Agsociated
information undts, 1.6.. 3. 4 and 5 times the basie length of
the EEM coding, whereas the lengths of longer pits ars
slightly too short. The diserepancy between the deviations
from the length of short pits and that of long pits renders the
read signal generated by these pits highly unreliable. U.S.
Pat. No. 5,040,165 discloses a method which improves the
length of the shopt pits by making e powes in the radiation
boam highitr ducing‘the réesiling of such, short atens than

ditsing the recording of long dreas, This sosults In 4 highes

madimam gxposute - dose and g higher muximms develop-
ment ratc for the short areas, Alihough this known method
yields animprgvement of th length of the pits, the problom
© of & sheonp dependence: of e pil shepe on the deadl

expoiurs dose and on the velue-of the prrametess of the
development. process. as deserlbed dn the previous
paragraph, persists.

Accordieg to the invention, the deviations from the
desired length and width of the pits or inforaistiol arcas are
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reduced considerably by giving the dose profiles of all areas,
both the short and the long ones. substantially the same
maximum exposure dose, As o result of this. the maximam
development rate of &ll the development profiles becomes
the same 5o that no updesirable variations in pit length and
width depending on the developmeat process arise. “Sub-
sgantilly the seme™ means the same withiy ubout 3 perocnt,
Should an exposure doss have begoniedod highoor tob koW
for all fhe aress, corroesion is possible, I the.dose I abave
the thrsshold, by slightly feducing dr insteasing the devel-
cpmint time so a5 to obtain e desited shape of the resulting
pits, The exposire metd I adéardance with the levention
alsoyedisces the depandence of thepit shape-ot development
process preamsicrs, The cxpestse yaethod ensures (hat &t
devetonment profiles 37, 38 have the same slope at the
foeation of Tatesection with exposure dose line 44, 1F ol
development profiles bocome fses high as @ resnll of #
change of the contmst carys, He gils become narower and
shorter to the same-extontwhen the developraont conditions
Ferwity the same: Duringthe development:the Jongth of ench
pit can sitbsequently be tncrdiized by the same:RMOUGE 5008
to obtain the desized length by wlightly increasing the
development time refntive to the nominal developmert me.

FIG. 6 shows, for BFM coded signals I3 to H1, the
development profiles as obtaincd by using the first wiite
strategy in accordsnce with the invention, for which the
maximnm exposure doses In the exposed areas have been
equalized. The power in the radiation beam depends on the
length of the information upit in & manner as shown in FI1G.
7. in which the pumber of basic lengths of the information
upit has beco plotied along the horizontal exis, and the
normalized power P of the radiation beam along the vertical
axis. The power for aycas shorter than I6 increases as the
length of the areas decreases. The decrease can be approxi-
maicd mathematically by an exponential function. In the
Figure, the power for I3 is 15% higher than for 1E1. The
maguaitnde 8f this powir fur oqel sposwee doses can be
calculated from the convolition.of the Intesity profile of the
radiation spot and its displacement. The power in the laser
beam in the example shown in FIG. 7 is modulated by
changing the transmission of the modulater 14 in the laser
beam. It is also possible to change the power of the laser
beam by changing the repetition frequency of short pulscs of
laser radiation. The repetition froquency ls so high that a
series of such short pulses causes substantially the same
irradiation patterii on the master disc as a single long palse.
A short Information ult, such as an I3, js recorded with a
Tigher repstiivn frequenty of the shoct pulses than a long

{nforantion walt, such s an IEL The higher repetition
fréquiency. incresses the average power of the radiation

beam, which s required for recording short information
units.

A furiher advantage of the first strategy, apart from the
insensitivity to variatlons du the dovelopment procoss
parameters, Is that the width of the plts-ds Independent-of the
length of the pits, in contrdistinetion to the téacking of 1.5,
Pat. No. 5,040,165, 1f shoat pits zre- parrowse than long pits.
as In the case of recoidiig withitn sy Wiite stategy, the
read signal produced Gy the: shottpits will be.comparatively
sraall, ¥f shiort pits-asewider thay {ong pits, spresulting from
the write strategy known from sald United Statcs patent, the
amplitudi of Hig read signal orlginating from the short pits
will be larger: bt the jitter of the read signal will also be
comparively high, Moreover, as a result of this Larger
width, -the tracké of the inforrnation earrier cannot be
arranged sufficicatly close 1o one apother, which limits the
increase in information density. Tt appears that the read
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ignal jiter 15 wintinal i th case of an sgual widih for short
and Tong piis, which Is te-cast when the first vaite strategy
1 acvordince with the davention is used.
Under cestain droumsiances, 1t may ooy, depeading on
the: bagle Jength of the duformation areas. the pnbeicdl
spertore of the gpiled systom and the: wavelength of the

sadistlon beam, that, in the casefihc first wirite statggys the-

lengths of theteaulting short pils wrotov greal or the lenpths
«f the short pitsace fdo small. Jo-orddd 1o shlve this problem.
the tvention provides ascoont wiite sirdtagy T gecordanen
swith this strategy, the-expostre tire for the Jong areas is first
of all slightly incressed. Secondly, in ordsr 16 ronintéin fhie
postil Incdtion -of the information Aves, €Xposurc s
extended symmsirically both at he Jeading and the tialling

end oF sacki Jony dnfommation wolt. To the thisd place; the

development time is inereascd o Féduced, If ppecssary, o
gch. in extent that the shortest information aren has the
deslrod tength of e informatiof unit. Sudha seduction o
tisanse of tie dovelopment Gme respoctively, consspands
te an npward or downward skt of development line-4% in
FIG, 6. “This results o all e information arens Deifig
shortened or extended. FIGL & shows the developronnt
picfifos for the arsas Teo 111 obtatoed with the second wiite
stategy, FIG. 9 shows the puitesphinding. power of e
eadiation beimas s function-of the fength of the: information
wnits. As sompued $ith FIG, 7. ywihicre the second i

siritegy s not boon usod; it is oleady viible thiat with the
second writs siitegy, thie abtial €xposics for the aroald and
e Tonger aneas begins befors the ‘buginning of the infér-
yantion vt fie. before tie length §oh the fiorizontat axis
of the Figure. When the rediaion powsr i deliversd by »
beamof shorl ulses, the avernge powes can be adjustod by
viryliig the epetifion frequency of thepulios, The advance-
‘mest-of tiespposiis Fof the longer informationuniis-can be
achieved by # change in the phase of the Shioft paTEes,

B far, only the ifferts whith 0 Whet fzclufed aeas
are kposed have b considered. I dheinformotion density
is Incpopstl, protitems will acise bocause not-anly the-apsas
ihriusglvds, bot-alyo, the distanees Detwetn the =rgas
begone smller. Fhe dose profiles ofadiacentareay will then
gyirlapindibe shape of the resditiig informatioh afoas will
bocoms dependant on the disiancs between edjacont areas.
FI, X0 iivstrafes this wifect for aseries of pairs.of afjacent
‘I3 dpse profilés,an Infermediale area boing situnted botween
g two profiles-of cach palf, W Tntereriedinte ures hpsa
Tength Which i & ninitiplé of the batic Tength, s indiened
‘An-thie: Figuse. The:profiles gomrespoud 10 on NA 500,45 and
£, of #58 i, asfor the master recorder pscribod above,
and.-a basic léngti of 162 nm.of the iaformation wpits. The
sost prowiieent effect is the comparativaly high &xpos

dose in tie ntecnediats ares. Meoreover; there is @ slight
inctopge of the maximum dose-dn the-expossd arées thén-
selvee as the disiface betWeen thie ateas decroases. FIG 1L
shiows the developmont profilos assoclated with Ahe doss
profiles of FIG, 38 £0¢ 4 dilphiscntrastphiotoresist; As mresult

of thefhigeshold.of the contrast cHrve. the comperalivaly high
expoiure dose in the Intekniedint grea docs not Jend 1o ny
incecased development rate, Chngersely, tie sliphtly highes
sacimam expustie dose of the sees which s dosesl 1o
one aaotler leads 1o a-Sign TGl Incaoass of dig makimiin
developmenl rate owing to the slope of the contrast curve.
As a result, pits which are situated close to oftc another
become too large.

ity problem i solved by the use of » third write strafégy:
in neanrdance Wil the dnvention; aucvrding to which the
power intheradiation beatn for secording an avéh [Eadnplcd
1o thie distance froin the provioislywiitten aiea and the dtes

xpogure.

»
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1o be wiitien subsegnently, o sucha manner that the desired
constanit exposure doss 1§ dbeained aver the length of the
area, For endh-gombination of the Jongfhy of hoed coubsd.
tve exposod areas and the two tomrmodiate 4reas, Il
therefore, equired to caleuinte the power pebded forwiting
this central sxpesed -aren. Apad from fhe longths af the
intprmedisie arons, aliowence is £ be-made for the leagls
of e éaposed aress fhiemslves beoanye s poveer of the
andfation Boarn. and hepen, 16 offecy of the ovedap, in
sucordanoe with the flrst wrile stratogy depends on the
length of the areas, FI(L 12 showd, diagrimmatically, the
power P of the sadiation beany forrecordlaga gedles ofarces
te nectrdanos with the thid wille siritigy, whiere, for the

ki ofitardty, the pomine powerin & pulse is agsupied fo

De independetit of the lenyth of the pulse, Pulse 64 has'the

‘nominel powerbecanse il 4 spaded so-Farfror thy adjncent

pulied thatthe s profiles do notoverep, Pritse 55 hns thy
nomindd power ot K 6 dids brcadse of e Jurge distance:
fFromis pinlse 54, At the tight-hand mide, the power should be
reducey slightly beosuse of the overlep of the agvociaed
Aose profils with that of the next pulse 56, Tikewlss, die
powe dtthe jefiband side of gulic S6.mivst bereduced, The
stingnitude of Gy power spdiietion oan e determined From

the-shape of the inténsily profile of the gadiution spab andthe

distancos biétween the pilses; Owing fo the gmpasafively
short distance betwoen pitlss 56 and fiie following pulse 57,
both plses shonld exhibit » compuratively large power
yeduction over & targer disteiics, a8 je shown In the Figure.
The fuaximunpower of pulse 57 doss not teach the nomingl
value beenuse G paise ds comparstively shoit and the
sdjicent pulsss ar both sides are situated b shoxt distances,
Bin mtnmamtom&iucéme;ycwqQfﬁ\ﬁflmlmskwsﬁse
as showwp in the Figore. Roduetion ik algh. possibie In
aecordance-with, for exgmplé,  sizaight line or a smooth
srirve, Ta order to silify haplamehtation of the i wwite
siratay-ihe piwe rediction iy be spplied only tothose
puilse pairs which have the shortest spading, fo wiich

pulser; e pveriap et & sirongest.

A fouirih steategy provides an alternative-solution for shye
efiect of ton largs lformation sress owing 10 s shost

distasice Berwoen thor., Tn. tds strategy. the intenmadiatt
syens are defiberately bmadisted, The saguitvde of the
xpiosuie dosd applicd between . arens-t0 e wilfies
inereates with the distaie befveon these sreps, shd remaing
ek thiz threshold of tie contrast ¢irve: The exposure of
these atermediste srods resulbsdn #doge profile having ide
Tobes at #ho location of the adjstent Atess, The -additional
exposure of anadjicent aren 15 now provided boitt by the
s\iﬁb}gﬁﬂnfﬁhe:ﬂﬁﬂe_pmﬁl&ﬁ spesceding ke and the side
6k of the doke profile of the intermediate aret, A the
distance betwsn the two.arens [peréasss, the first coniribn-
tlon to theadditionsl uxposwe decreases buk. i abodrdanes
with the i_mn’t’im.-m‘mm_.wnmbmmmwsgsm

the additianal exposyre-of the ares to b vesorded Is inde-
pendéit-of the-distance between Hhiearess. The power Inths
sadiation besm during exposuie of the intarinedlate Arehy
b dotrmingd fone e tntessiy profie of the sadiation
spok, Enct rooorded area g vectlves ab dditicingl oxpée
surs. doie sl G bogioning and 4 the snd. The additionsl

sexposareioss should be smalier thus about thive peceentof

the congtint. predétermingd valuis of tho-cxposure dose,

Consequontly, sach Tosulting dnformation arca i slighty

swidencd atitie bigiuning and athe end: Sinee this widening
i_szma,gmﬁgq;mﬂwiinfmwmmﬁs,mm g and short
ones., thig will bot residt in 2 detetiowation of the Jitter, An
advantage of the Tourdhy wilie siyntegy a5 compaked with the

thigd. strategy 15 il the:power spplied fo the intermediate
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arsas depends orly on fhe disthndk botivorh the oxpossd
aronsand noton the lengths of the.areas:to be written, as in
the thick stratepy, This sinplfies powerconteol indhemreir
secorder.

FiG. 13 repiesohts, disgamnnaticaliy the power in the
sadlittion heem durlng recording of o series of srcas dn
aepordance with the Fourth stiategy. Al the pulsos Tave the
nominal powsr, which, for e clarity of dhie Gawing, is
assurned to be independesi-of theleagth of the pubses. In the
intermediate arch between pulses 5% and 66, the power is
maintained at a comparatively low value 61 for the required
Alditionsl expostre at thie ond of the pulse 59 and at the
Tegitning of the palss 60, The ‘distange betwécn pulse 60
and $he noxt-pilse 62 is shiortor thin the distance between
polucs 59 and 68, 50 fhat poiwer 63 between plises 66 and
€2 is consequenly lower thau powes 6L The distance:
botween pulses 62 and 64 ind betweon 64 a0d 653540 gl
‘that o ndditiondl expesnrm -is soqiod: PR3, 14 showe o
series of pairs of adjacent I3 dose profiles. cach pair having
an intermediate area with a length as indicated in the Figure,
obtained by using the fourth strategy. The maximum expo-
sure doses in cach of the recorded arcas are equal and
indepenitont of the distanes Igtiveen the two recorded areas.
On the other hsud, the sxposure doses in the intermediate
aress, i.e. womnd 250, uve dnfkeised in comparison with
the sitnation without this strategy as shown in FIG. 10, The

Sxposnne daesdn the dusrmsiiate s are showa in FIG,
15, the-valuesplotted along the vertical axis being expressed
inthe samé wilts exin FIG. 14, Tho dosc for the shortest
intermediate area, i.¢., I3, is zero, FIG. 16 shows devalop-
mignt peofiles corrssponding to the exposiee doses T FIG
14, for a photoresist with & steep contrst gurve, All the
development profiles shown now heve the sume- shepe
indeprudentiy of the distances between the profiles. The
friformation areas produced upon develgpmant wilf there-
fore have the same size, The dovelopment rate betwecn the
profiles ix substantially zero:despite the comparatively high
developibnt ds65 at these locations wé s wpparcat from
FIG. 14, This advantige s obtatued owing fo thy compuica-
fivély high thieshioli-value of & high-conast photoresist

T third siFategy and the fourfiystrategy cek b combined

advantsgoonsly to Torm a fifth stratepy, This strategy 1s first
of al characterized'in that the power-of thé radiation beam
in the intcnmediate arces has & comparatively low value,
which increases as the length of the imermediate areas
increases and, sscondly, the power at the beginning and the
end of an area to be written has a fixed value slightly lower
than the nominat valize, Bxpostre of the intermediate areas
1esults in a fixed additlonal exposure at the beginning and
the end of the areas, as explained for the foarth strategy.
Rediction of the power at the boginning and tis oud by-a
fixed aniotint compansnes for the additiondl exposure aiid
angures that the expostis-dose 1§ constint over the length of
ek e Thdepandsptly - of the distancs beiween the-atess.
Thse reyuliing infarmation archs donsequently have equal
widths. independently of the distanoe. to. adjacent areas,
‘Power control in:this fifth steargy s it ayslple as dn e
fourth strategy becanss the poworin fhe Hiteredidte s
depends only on the feigth of tho Tntermedinle bas énd
because the power for all the: ares 16 be recorded i
ocorrected in a stmilar way independentiyofithe length of the
area and of the distances from adjacent areas.

FIGS. 6 and 8 show that the development profiles for
arcas recorded in accordance with the first and the second
shisthgy, respectively, do not have a flat maximom but
cxhibit slight-deviations which depend on the length of the
-gtegs; The Gevidticas primarily affect the width of the
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yesulting: iuformation ansas T the case of the development
profilefor, for-example, the infornsation.area T11 in FIG. 8,
the devefopment ‘rate Tor x=0 15 sHghily highe thin for
x=0;6 jim, The dovelopnent profile do & directon porpens
Jiculuro thex divertioner wote-diseation, .0 In g direction
peapendicular (o the planc of drawing, determnines the width
of the information area, For x=0, this profile is therefore
widler g for 1006 Hm. A8 6 CONRGUEHED, Ahe rosuliing
nfarmatioh aren for %m0 s wider thus for 35400 e, The
pos-constint width of the informatlon dreas wesulls in
increased jltter of tivwedd dignel, The cause for thivds frand
o yuside in the-offoct the slfo lobos of the intensity profils
heve on the convolution of ihe intensity profile with its
displacoment, and in the highty non-iacar contrasi-Gurve.
This will bo Explaingd with veforence 1o FIG. 17, The upper
half of the Figuie shows andutensity profile of @ rdintion
spoton the photorestt layer during the yooording of er.arca,
he profite moving over & distance represented by an amrbw
68 foomn: the startivg positien of the peak 67 1o the cnd
position indicated by poak 69. The basc of the profile has
two sids lobes '7¢, TI which are characieristic of the first
‘bright ring of the Airy profile. The displacement of left-hand
side lobe 74 during recording is represented by an amow 72
and that-of righi-hand sl lobie by 4n arcol 73. The lower
Talf of the Figure shows he conesponding exposure dose on
thé. photorasist layer i & dost profile. Thy, dose profile hus
side Jobes 74, 75 owing fo thie exposure by the sido lobss 70
and 71 of the fatansity profile. Portion 16 of the dose profile
is omasod by expostre by both side Jobe 78 and peak 67 of
the inteasity profile, s s appacent from. Use overap of
arrows 68 And: 72, Portion 77 of the doys. profile is a
stunmntlon of exposurs by peak 67 and side lobe 71 A
centedd yafsed podtion 78 of the dose profile i ciised by
exposims with sids obe 70, side fobe T1and peak 67 of the
intensity profile, &8 13 Appeent:fon the dyedap of rrows
68, 7% and 73, Sinee the intensity profile Js substantially
yotationatly symunsigoal, it will be evldent thatthe xposie
dose i theepital portion, which-doseds slightly higher thilu
inadjucent partons 76 and 7. 168ds to g slightly widerdose

profile i # direction parpendicular to the plane of drawing

small widening of the dose profile. which 4 &

4t the Tocation of the ccntal poetion. This ngagguvgliy
: ‘ : hiled iugsd by tie
-overiap of th exposure by side Jobss 78, 71 of the intensity
puofile, results 1 & sobantal widealdg of the dedslopment
‘profile owing £ the: stesp Slope-of tie contrast curve.As 2
conseguonce, the resulting iifoundicn ares Will be wider
Talfway 1is lengih than at the ends, Tn tho-onse of displace-
pyents of the rediation spot srmallér thed shown 1FIG; 17,
dose profiles sy sikise with 4 opntral dip witch: ropresents
a local constriction of the yesulting informytion weas, Such
width variaions lead to increased jities,

The above problem of GldE vibetbes ogoms Incroag.
gy in ruster Jocordess hving 4 Aliered objedtive loos,
“The pirpose of filteddug i to change the amplithde o the
phiase of the radlstion emerging from the objective less in
suchi riannor that the tossséiion of the radlaton spot ot
half the maxiroum {ntensity level is némowed, which enables
yecording with s high-depsity, Howeyes., filtesing caudst the
power in the. side lobes of the istensity. profile of the
radistion spot 1o-inirensd. THIS rosalls iy ai fucréass of the
vorfations-in the.cxposuredoses aud, hence, of the varistons
in the widil of the information areas, FIG. 18 shows en
example of varations jn the development profiles for EFM
information undts with a basic length of 162 nm recorded in
actordanee with e socond stategy in mphotozesist Having
i stesp contrast Ciirve, With A=458 ain, an chjeciive lens
swith NA=O45 snd a filor comirising a cizelac-1807 phise
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plate disposed:in the.conter of the pugil-ofthe chjective Teny
and harving o xudis equatto 0.3 timesthe radiug of fhepupll.
It3x obviaus it inthis chse. the sidodobes willaffedt both
the width and the fength of the fefifithip Informption aeeas,

‘P adveric offects of the slde Tobes o the fnformation

areaare sompensited for if a sisfh strdtegy sccording 10 the
invention is sged. The sisth seategy corgponsates for the
sdditional exposure dose in the conter of the areas which is
cansed by the side Jobes of the intensity profile. The Tsight
«of the side Toties end the Sistance Tom the dde Jobas tothe
plik of the fntessity profile zon be eofontsted faltly aoc-
sately from the wavelengih, the aumericel apopure of the
chipotive Tons. theintensity dismilnition overthe posil of the
ohjective Jehs, anil the Ehype-of Hhe phas plate, I prosopt,
By tuging 'Qﬁh.t%-@lﬁ-‘\mﬁmion'of-‘ﬂi&:Eiﬂﬁ&ﬂsitfj}mﬁiﬁiﬂﬁh-i_?if"
displastmens, of this profile. iz possitile 1o caleulate the

soglired power in Ahe radistion beam at any instant dufing

the displacenicnt inbidér 1o Yitain's constant expostre ose:
over thie Jength of dhe s, Axoiveetion for the sido lobas of
e dose profiles, such as. farexumpls, the:sido Ioboy 74 and
75 in PG, 17, is ot nocessary becanse thess art snialler
than the thicdhold of the contrast carve and will giver gise to
» negligible developmentzaic: PIGH 18 shows two examples
of the: affect of the sixth stealegy: The upper half of this
Fignre shows the sarting positions of two Intensity profiles
86, 81 Tor recoeding & comiparatively short and.a-cotmpara-
tively Jong ares, resjicotively. Arcows 62, 83 deiots Ihe
vesprctive digplacomentsof the poak of i dntensity profile
diring recosding, Asrows B4, 85 and 86, 87 Tepresent ihe
displacements of the ldfthond and gight:hend ide lobes-of
the intensity peofiles, Thetowey hilf of the Figuréshiows the
assocuted variation of the pawer Pof the radition beara:as
function of the displatorst of S fadistion spot overthe
phibtoréatst Inyee for zecording the short arca and the: Jong
2rea, Thetiroken dines in both:powey istribution profiles 48
and 89 fepresent the-power inithe cise atag sk siatepy
ioiiid Have Sttnsed, T powery divtribution profile 88 far
Ane shout area shows thal thegower atthe buginning sud the

aid of the. profile is lower than Iy the case of a-profile.

without write statepy, dadicated by a daihéd. ling The

Iengllis of the o arois with teduced powes corrcapont 1o

the Tosgth of overlapping of wrows 82; B4 and 82, 86,

sespietively, When tho Jong srea is recorded, power distl.
buskton, profile- 89 Is lowersd ovar the entlre tenpth, Ax

additicinal dip 0 =in—ﬁm—-gmg_tmﬁof-ﬂwmﬁivmzﬁjmmcsf&

ihe Hirse-fold overtap. of aiveive B3, 85 and 7. The:three:
$old ovetlap comesponds fo ralsed portion 78 in the dost
profile in FIG. 17. )

The sixth strategy described above compensates for the

effects of the side Jobes of the intensity profile of the i

radiatlon spot. However, the compensation becomes less
cffective when the side lobes are more pronounced. Allow-
ance is to bo made for this in the design of the filter for the
objective Jets. Therefors, the phage plile s preferably not

citentar but silipHed, THG. 20 shows a popil 92 of dhe .

ohijotive Tons 1 which @ 180° phinsg yildte 33 18 disposed,
which phiase plate comprists two seri-clrculer parts 94,95
cach, having & mding x atid a-tectaugplar purt 96 having a

Iougth T Owing fo this shapes apiitof. the.power-thihg ilde

\ohies §6-irdnsferved Trom thie horizontal-dirsetion 11 FIG, 18
1o the vertical direction or, in refation to the write process,
from the write direction to a direction paspendicular thereto.
In this Inst-mentioned direction, side lobes have little effect

on the devElopinent jrocesy bepause-ihitotal exposure dose

i this difoetion remalns below the throshold of the conleast
guitve, Anothier sdvantage Gf the ellintical phase plato.ds that
e imtensity loss produced by it Snddlter than that pres
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duesil by dhe-cleeular phass plate fof ‘2. similar narrowing of
e -esntrl Tobe. T acoordance with the invention, the
parameters v and 1 of the phase plate as 2 fraction of the
pupli-radiug are in the-rangs Ber<td and Dl und are
pesferbily aboot p 1% and 103, The meximen intensity

of tile zitio Jobos In the hotlzontsl or write -direction in the
Tast-montioned case is:only approximately 0% of the maxi-
xaum intengity of the side dobes:in the vertiod drection, L5
in & direction perpondicilar to i wilte ditgetidn.

The. sitiptical phass plate natcows the central labe of the
intensity profile in o shnilarwiy a8 the cirouiapliase plate.
so that short recordsd aress can bopome tven shorlor
However, when long arcas s wxposed, the comparativaly
strong. sids Tobey oterdap with the eontral Tobe gp that &0

; enposid ‘ares is slongated. The. clongation can be wsed

advantagbously initead of. -or dn sddiion 1o, the-clonpalibn
abtained with-the second stealegy. which fiso, ennbles long
srtasto be protongied, FIG. 21 shiows dhe efect of the phaso
pime on the development profite of the pompacatdvely Jong
9 informatibn il A solid line ¥8 represeats the develop.
mentprofile obtdined withiout & phastplae.s Gaghed e DY
repesdnts the profile obtained with the: clrcalar phist plate.
and g dotied line 100 xepesoents the profile obtained with the
elliptis] phass plate, 5 sirategy i accordance. with ihe
fuvention belng vsed iiv nont of these cases, Thy Figuro
leaily shows the clongation of the profite cansdd By the
dhreular phinse plate, Yhe tlongdton causéd by e sllipizal
phii plateis stightly smallec owing tothe-smallir sidelobos
in the wiite direiion. The sag in the peak of the deveiop-
misnt profileds 17% for the-cireular phsse plate and oy 8%
for the efliptical phase plate: Consequistly, catpengation
for piofile 160 by thesixth steategy is casicrthan far profils

99, A dash-dotling 181 sgpresents the compensated profile
Gbtained wilh (he oiroular phase pIc; Whed. very long

stractuied siéh. ag, for cxample, tacking grooves are
wieopded 1 is advisable toToldie the gifiptical phase plaie

Ahipongh 90° 1h thic plane of this plats so thal the majer axis

of this phase plato-xtends i the wrifo direction, i otder 1o
obiain namower grooves.

This writestrateplos; innocordance with hedivention. can
sack be el dndividudlly orth seombiuntion of o ormore
saregles. By muans-of the write stéstagies: dnformalion
arens can be obtalied whose fength fyof the onder of
RI(ZDIAY. Thi-use of thestrategios yields nefoirtmgtion dar-

i  which fpkatuitiilly all the fufoomtion arees hive
length which deviste 16ss than S0 From.the Jengtht of
he-agsosiatel inforimstion vsils, Acrclafively small nomber
of information areas assotinted with dafents af the tuforma-
161 crrrié iy have birger devintions without inpalting thé
opezation-of § veading devied, The smber dopotids-on the
stréngth vk this-eror-comrection capabilities of auitableread-
ingg-devicesand s, ingeneral, of the order of 1 pex il of the
totad aminber of information areas, The fongth of an idoes
mation aiilt ehn by dorived Fiou the dutitiin of te Infix-
gt it and the seaniug spoed of the yepding devics
The devigticn oftes shows b Ganasian distribution, The
stantiard doviation of the distribtion, 16 of the lengtn &s
Yess than 143 whei the socsntt stralegy i accordanes with
the Inveniion is used; and éss than 10 nmavhen the socond
steatagy {Enstd s combinutionwith one ormoreof the other
‘stratogies. The bongths of thie Infermiediate areas Bave simllis
deviatfons 6 the @ssired longths, The deviatons of the
lenjths. of Information areas and Futeriiedifite aread oA
Iiforiention carpier Fom the infopmation uaits agsociated
withthe liformation areas.and the itenicdidde réas cap be

Tncasured by mesns-of » thg intecvil anplyzer and anoptical:

scanninig devies suitable for fealling the infatniatiol caeler
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yndler investipntion, By means of suck dmgesuremmdit, it 1s
alwpmsibiﬁwﬁetive'-ﬂm:iou_gths-afﬂmiﬁfmmﬁbnz-nnifs 56
thit saldt deviations-can lso he ddiermited for an Tnforma:
tion carrier o which the luspihe of the dnfermetion:arass st
pot given, The sptend in-width of fhe information seens i5
iess than 30 po, b, the diference botween the widest and
the narrowest information area on an information carrier is
smaller than 30 nm. apart from e few Incorrectly formed
information areas. As the lower limit of the spread, I nm
may be takon by way of delimitntion from Figures in the
Titenture showing information ireds of exattly soul vidths,
‘Howoves: such Figures arc not repreceutadye of the actual
situation and ssid Tterature dovs oot yet sechpuize e
protlem for which the present invention provides solutions.
The small deviations of the length and width of the infor-
raation areas obtained in accardance wilh the invention lead
{0 an aecepiabily Jow e i theread signal prodiced wion
rantitg sud iuformation cacers.

T osfry out the wrile strategios in.accordance with the
snveition, master zecordss” 2 shown in FIG. 2 should ‘be
adapred in & special manney’ Contol devits 10 should
eomviR Inpit digasls 9, ropresoating the Infoomation to be
yocordeil, intc omtpot sigosl ¥ 4 such @ pmncr that
modilator 14 controlicd by this device produces such &
power modulation of radiation beam IS that the exposure
dose it constant over the lengths of the exposed areas. FIG.
22 shows an example of control device 19 which controls the
exposure dose in sccordace with the second write sheategy,
An analyzercireuit 103-derives, from (e Infopsation units
1y the Input signal $:-a triggersignal 184, which Fnlfoutosat
which Inseant aucrforination @it starts, and & Jength signal
108, which is representative of the Jength of this Joformation
unit, /A piilse shager cirisit 106 substquently gensrates 3
puised signal 307 with the aid of the trigger and thilongth
signal The stat of each pulse in sigual 207 is-advanped
thie Tengeh-of the nformation andt, BIG, 9, wiich his been
discnssed above, giveidn txample of the lenpthedependent
advarigement of theautput pulse Tor EIM coded inforpoation
unifs; The Tength of the owipat palie His Seen extendod

depéading on te Jength of the frformation unit, of which
e

conyerts:1hio Jength signal 105 {uto.an amplitade signdl 109
bty means of which the powdr of i afdiston Beany is
coptectied. in 2 munneras shown, for wxemple; in FIG. %
Finally, an-piiphnds moddlaor 118 generates o pulsed
cutpt sigaal 11 whose puise starting dnstants and lengths
Aopond on signsl K87 and whoss amplitndes dopend on

smptitrde signn 189, For BEM: coded infatmation units.

tiisat pulkas nsy have the shape as shows in FIG: 9, Cratpit:
sigaal 11 coiirols mindiiator 14 53 as 6 control the powe

in the radiation beam.

FIG, 23 ghows ssecond saibodiment of the-colitrol device
16", which controls tic exposiice dost In seovrdapcewith the
second. the Afih and the sbah wrife siaiegy. An inalyzer
ciecuit 312 derives, from input Sigual ¥, o first Tengih signal
113, which represents the fength and the stating ingtant of
A information unitin input signed 9, and e second length
wgnsl 114, Avhiche geprasentsthe momingl dlstance betvwoti
{lie precsding -and the cutrent iuformation unit. The frst
1ength signal T13 1s appliad to an Input of & merory glicudt
1B, i which pulse wiveforns of different longths and
splifides ate stored: Depeniding on tis valueof the length
ignal, & pulie. waveform, Is sslectod snd-ig cattput 4% ai-
output, paiss in a sl 116, The beginplg of the output
‘pilsts hag Been shifted relative to the stk Aformation
ot i (e texigthi of e Gutput philes s e dnereased:

3

also giwas a0 cxample. A smplinds srcult 108

b

®

am

a

45

55
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20
relutive to the Jength-of this unit, both.as presccibed by thie.
segoiid strategy, The amplitude of the output pulse is varied
over the length of the piiseis 3 mufioras presribied by the
fifth amd tie sixih steatogy, The sesond lengts signad 134 is
applied to an amgplitude circuit 1FF. which, fn aceordance
with-the fifth straiegy. converts the Jeagih fott a:sighul 118
whose amylitude depeads.on the value of thesseond lehgth
slgnal aud Whidhyépiesants the powir In the radigtion beam:
between the eeorded ereas. An odder ciéadt 119 adds
signalf 116 and 18 to form output glgndl 1t

24 shows a third pmbodiment of the conteol deviee 18",
wiiich Tses o great Soxibility repaiding ailaplation of the
wiite stratogy, Moweover. it fos Ui advaitsge that he
Information umils to by rocorded oan be processed seal-time
at hilgh speed bucausp at soveral stagos of ‘the processing. s
dats 15 provessed in parallel Indlead of sedaliy, The infor-
sation tnits of dnput sigoal @ e foput in sehifi register 120,
The size of e shift vepister i 12 eclls; suitable for pro-
cessing FEN coded signals. However, hierogltermay have
any size fequaired for s specific cedo, The informution nkits
ghift through the register ol a sate of ond Wit eoll per Aok
pilse of i Joek signal ¢1L Aseach olock piilse. the contenls
of the cells of theregister sre available at gutprits Q1o Q12
of the register. The ontputs QF to Q12 are conected 1o
inpints of i coding-viroult 123, Fho woding ctfond-producns
#n gepat signal 122 each tine the valion-of outgat Q38 s
Shfferent from e valus of cuipit QI2. Atthet instant, the
coding vireult determings the suniber of sonspgutive Yinary
“onss® ar Seios 1h tha cugwit spdds upte QL ) for
sxample, the signals OB 16 QX2:have the valies D1110.then
thie codtlng cleevit will desget an I3 Information 1nit 1o be
recorded, The toding clreult assigns a unique code 10 A
eombination of tiput signalyof thoicheult by means of a first
Sook-up table integrated i the coding citelit. The luck-up
table bt one eitty for each. seriss of ‘onos’ and for each
gexios of ‘peros that miny vécorin it input signal B

The code is transmitted as a parallel output signal 122 to
# seeond fook-uptable 128, Lockuptable 123 specifies, For
cach Gode, & deqisace of amplitids vilues to be transniitted
g output slgual 11 to-modulator 14, Tn-order to be shie to
provide sufficient time yesolution in output signal 11, euch
‘it oell. of thie inpiit signal 9 it divided i 32 cohscoutive
sub-cells, Thetefore, lovkiup tatile 123 gives; for cach dode
atdfs Input onumber oF amplitode valuds af an Suiplt 124
equal o 32 fitnes the nmber of bit-cells belonging 10 fhe
esdo, Theoutpit of look:uptable 123 i clodked wi
sighal 612 which 16 synohronized with clock signal
cods fipt o the lookinp tibie 123 preteribly Coniiises &
sildress and alongth valins Theaddress polals o the tocation

 of the first amplitudé valicdh the 16ok-Up teble pertaining to:

the ¢ode; wheress the longth indivates the aimber of ampti-
finls valtss pertaiting to-the tode. Once 4 pew vode 18
trapsmitied 10 lookstip totile 125, ‘senid-out starts ot ihe
addross transiiincd and.-nds. & number of clock cyeles later
asindicated by fie length transmitted. At the completion of
{his FeRd-oht of the asiplidevalues pertainiig to the vods:
the et code iy avallable at the foput.of e lodk-up bl
123; snd the poxt read-out cycle oan siard. The amplitivde
yalues are symbolic valies, indcating 4 level. ige, higih
: i ‘il Tow foie o threetovel amplifuds contral. The
ol ises pecFesably 256 Yovels; cacls ot 8 bits Th
apiitudes dre tansnsitted as-a 32:-bit paraliel owtput signl
124, .., forramplitnde valugs i paralie), Clook signal’cd2
rins therefore 32/=8 times 05 fastas clook signsl cil.
Dufput signal 124 {5 demsftiplescd Front-32-bit o 8-bit
Vidi $lganls in defmiltiplexer 128, which runs-ou 8 clock

signat 13, agaln synchviized wilh glodk signal ctl and

elock
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Tunsitng 3% thmess ay Tt s L This-H-hit parallel auipu
w126 of the demuitiplexes arednputine relatively smatl
and fagt jock-up table 127, wranslating the symboiic ampil-
e welues atitsinput in redl aplituds valies stits ostput.

The cutpus senel 128 of lockeup table 127 18 canmected o

& fast digitaide-nonlog-converier 129 gransforming tie digi-
tal dnput valugs to-analog output valbes, Tt conversion raté
1s pquil to 32 timey the frequency of codk shgasl ¢, The
aidlog output velaes constiuie-oatpht sigual 11 for ol
ling modulator 14 and hence, ihe power af the radistlon
beam. Bemultiptexss 125, Fook-up table 127 and conveiter
129 aye commercitly avillable i d-single unltin the fon
of a fast so-called video RAM-DAC,

The use-of syiibolie velues [ Yook tatile 123 has the
advini
information-units in the input sigiel withont yogard to e
precise values of the amplitudes, "The williids of the ampli-
tudbs are stored in Jeok-p fable 127, and o eustly be
sdipred to fhe speoilio aeoerding and development

conditions, withoot modifying the ruther extensive fook-4p
tatle 123, Iy casc (his fiexibifity 3 ot ndeded. the el
arapifindes can b fiored Tn Took-up table 123, and looksup
tble 127 can be dispensci with, Although the funetibning of
cofteol device 10" hayboon. dsseribed forthe frplensonts-

don of the fiest steategy, only fiodifylag fic posver 4f the

sadintion bram, the ciber steateples noovtding 1o the dnven-
{on onn squatly bednplennted 1h the coftrdl devige. The
scicond wrifo slbitegy iy bo implementod by inaréasing the
amniber of amplitude values pestaining 0 3 code i lookap
tabls 123, thierehy providing leading and tradiing valics as
requirad by this strategy, The nuber of amplitede vadues in
Togkaypiabie 123 for e intermedinte sreas must Baysducsd
aecordingly; In the thilid stratsgy. the amplinudes depend on

¢ Istigth of theaees to be recorded and-on the leagths of

m&]‘}mg andl fotlowing titeimediate meas. Andmple- -

‘miitation. wuist dhercfore comprlse a shift reginéy of &
Tongth equialto the Tosgest ates to levecorded plus twice the
fongth -of 1he Joppsstintermediate area, i, 33 cells for an
BEM input sigeal, The coding cireuit-mbst give o unique
code 1o.cach cobinntion of an arca to b recordéd and tie
two nelghboring intermediate arcas.

 FIG. 25 shows a fourth embodiment of the control device
10, n whiich theShift regleter 123 0f the tilikambodinent
is replaced by it coupter £30. The-colinter counts i Faber
of consesintive Binary Fiess. Al bnes $n the dnpat slpnsd 9
At-a truition from zed torone in e fuput gipnal, the
coupting stirts, At ié sesr ung fo 2o transition; the
counting stops, the costents of a first register 131 1s trans
fored t0-a-second Fegiiter 132, noxt At count, ropréscating
the length-of thi: Informulion unit, fs. trénsfsrod from He
counter. 138 to thie fiest register 181 and counter 130 set
10 zero: At said one Jo zaro tkpsitici 1 ‘e gt slgnad,
counte130 5ttts counting the pumiber of conseciitive 608
i nput signali: AL the following 26ré 10 Gng Lnsltion,
il iiber of Zeros is wansferred 1o register 131 aftor the

cobients of this regisior have been minaferred 10 teplster

132, Cousequently: the omtputs of xeglster 131, regginter 132

t0: b recpeded and the Jengihs ol the preceding and the

following intormedists areas, sosprctively: oy the lengths of

an intermodiste area-and thie preceding and followlng difor-
riation Areas, Wihien the coptrol dovice feadapted for the first
write siratogy: 1.6., the POWSE of the radistion Lésm for
wrlting. ei-Information ghes is modifisd Indepesdent of the
fengthiof the noighboding intermediaié arbasonlyihe Gutpit
of the counter or -0t of the fogisters Is needed, When the
contol device 13 adapted for ‘Hie Mifkd Wit switept

o fhiat & wiiie sientegy can ke Jmploratnisd for #lb |

repiesent e Josgth of Inforraation gea

28

30

@

i
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which the power does-dapenil-on the Jongths of e nolgh-
‘boring intermediale nreas, the ouipliis of colintar 230, Tog-
Jetor 131 and replstén 132 aromeeded.

Ty otputs, of comnter 130 ropister 131 and vepister 132
areconnepted toa first Took-up tabile 133, whete tHoy fazm
an address. Thie ontry of the Jedksup (able helonging fo the
peldrges contains wt addosss and alenph valop copaable
to-the fntries of the lookoup tabile in the codipg, clreuit b 253
of the third embodinent of ie-coding deviee. The address
and lenpth valye are teanstersed to & socond fvokyup table
435 wig o fiest-in Frst-out (FIFQ) baffer 134, Bach addross
value polits to @ specific location in the sesond Jookup
tnble, At such locetion. La. for-each Information sroa b
intermendiate area, 4 sequence of smplitide values Loie-
spomding to radiation boam powers 1s stored, The Jagpth of
the soguence 1s equal to the length value given oy thefirst
{uokapytable, The umplitude values are symibofic vidues, Tor
Instance coded in 256 Tevéls, a8 in Jook-up table 123 of the
ithiirdl afribbdirieit, The: time resoiotion offthe gontioel device
isineraased by providing seversl nmplitade vainos, &g, 32,
for &ach Uit ool of the daputsigad %, When the-duration of
bt ¢olt 45, For instance, 230, the:second lookyp tatile
proiides 32 B:blt vilues to be ouiput 51 s 250 e, THe
lovk freguenty of the secoid Jookeup talile §s xedieed by

ottputtdig the asmpliide valoes 32 blts in paratist,

The ampliide. vales of the sotond Jock-up tabdy are
inpat By o combined demultiplexer. third Tookisup tabie aad

digitaldo-annlog converter, which may be-a 0 palled vidoo

RAM-DAC 136, The deronltplexe chunges the 32t wide
Anpat. signals to four sedd 8:bE wide sigpals, thereby
fmeasing fhe viodk freguency of {he stgiinle by 4 fadter of
foue, The symbolic amplitude vilugs represerited by the 8-bit

widh signals arg convarmd 1o roal armpiititde vaines by the.

third iook-tip table. The fost digitalaosanalog converte:
£hangdy the digital real sniplifude. vdlues1o ‘anglog -yl
(o valaes at o -tait-of 32 timesghe rato of e bit zellé n
(hs-input sigaal 9, The snatog amplituds vadues comyEinte
output-dignal 11 for controtiing motulator 14 pnd:heaosthe
gorwer-of thio radisfioh beant
Aphase-Jooked Ioop sirenit 137 generatel a oo signdl
138 with a frequency 32 times the-bit eall ety of tie
{oput signal 9 Clock sighial 138 15 wsed ks Tupid for the
RAM-DAC 136, FIFO buifer 134 st the outpol of tiig Tirst
Joclup table 133 buffers the udtress and length yaluesfrom.
tablo 133 before they are input to Jooksup tabio 135, The
bulfer compenisates timing vasiations 4n ook signal s
introducrd by elrcuit 137, e biffer 134 also campoiisalos
thie differdnce bétwedn the rate sl which the addiess and
; wie penerated by ihe first Jook-up table 133 and
e, rite 4t Which the values are noeded af the/input of e
second look-up tablé 135, When. Tor gxnmple, {rthe input
“aii 11 Information it 1 followed by wi 13
intermediste ares: e address and-langth vlise for tho TIE
aréa is gonatted Impmdintely afiee the cnd of the 111, and
Hres bit ¢all times 1ater thie address ahd dength vl for the

" I3t “éﬁﬁiatgsmis—;gw&m&v%miha.?m;_kdmwﬁnﬂ

ot

65

Lonpth vaite is dagiitn the sécoid Isok-up table 138, it fakes
11t ool times fooutput il aimpithude velugs, Ghly alterall
wrplitide vatiisshave bug outpat, the Pindtress and longth
vahue oo b2 input inths gbiond Jooke-up teble, Henvs the 18
aildes and tehpth value must wait abiout 8 biy cell tinegdn
buffer 134,

The fonrth etabodiment of the control deviee has the same
flexibllity for adaptation lo write strategy and codes as the
third enbodimeit. -

Tt will b dppareit frons the sbove doscription that the
siaiegtes In socordanes WHE The dnvention o be used In
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any desired combination and implemented in control device
10 of the master recorder 2. Generally, mofe sratopies witl
have to be used as the density of the Inforatafich vo -be
tecorded increases, 1t has been found it the sé of these
Siesitepins ondbles master disos haviog an inforrmation den-
sity four times a5 High 45 that of 4 conventiond] Compact
Dise to beregerded by muans of a.mastes pecordar deglpned
for recording master discs for thess coaventional Conpact
Discs.

Although the strategies in accordance with the investion
offer substantial advantages when high-conteast photoresists
are used, they will also yield advantiges, even though
cmaller. when low-contrast photoreststs are-used, Recording
information in a master disc is essentislly-a spocist fofm of

writing patterns with closely spaced detafls by means of &

radiation beam in a photoresist layer on # substrate which is
also used for manufacturing, for sxampie, diffraation grat-
ings. Therefore, the mothod and informistion sanier
described above are to be understood 1o inoluils such mdih-
ods and substrates.

We claim:

1. An opiied] hiformetion: earier comiprising & substrate
having infoemntion wnlts stored tereon, it wiilch fhe Infor
mation &nlts are stored on the subsiate in the form of
{nformation areas cach having a length, wheteln the Jengths
of substantially alt information areas deviateJessthan 50 nm
from the lengths of the associated infomtion wilts,

2. An optical information carrier comprising 2 substmts
having information units stored thercon. i which the fnfai-
mation units are stored on the subsicate i the form of
Information areas each having a length, wihirgin the diffes
ence between the lengths of the inforiuntion atens shd the
lengths of the associated information unjts ‘have & standasd
deviaton-of less than 10 nm.

3, At optlesl infomintion exstier comprising a substrats

tiviag nformution unlts stotedt thercon, i which the infor-
mafion its are stered ob e subskate in the form of

0

20

Y

arean beiwees aijscent ]

A4
informiation -afens, cach having a leagth, and intermediate
jofcrmation svess, pach of Sifd
sntecmedine areas alsohuving 4 Tengih, wherein the Tengths
of siibitantinlly all indorauedinte apeas devints less Gun 50
mm fom the distances betwesn the associsted Tifornition
‘Hnits,

&, An opticd Infemtion catder comprising & snbstate
naving information wnits stored thereon, HiLwhichthe infor-
mition units are stored on the subisicate dn the foan of
inforation areas, each huving & Jonpthoand dutennsdince
arcay bénwesn adjicent informaton areas, vach of sald
{ntermediate arens algo heving » length, whereln the Effr-
rces between the lengths of the Intermediate areas and the
lengths of the associated information units have a standard
devigtion of Juss than 10 nm.

§. An optical fufeerstion carrier comprising & substrate
having information units sfored thereon, ir which the infof-
mation, nults are stored on the substrate in the form of
{nfarnamtion nreps each haviag a width, characterized in that
the specid in widh of the information areas is smaller than
3,

6. &xx optical nformation carrier according (o claim 1, in
wiiih thi inforrantion areas are pits in a layer of the optical
informntion earrier.

%, An opiical information carrier according to claim 2.1
which the infisméation aeas arc pits in a layer of the optical
information carrier,

£, An ojstinal information carricr accoxding to claim 3, in
which fhe information aceas are pits in a layer of the optical
infonmation carien

#. An-opticil information cawsier according to claim 4. in
which the information areas are pits in s layer of the optical

dnfomuation cdmien

10. Aixeptical information carvier according to claim §, in
which the information arcas are pits in a layer of the optical
information camrier.
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This Agreement is entered into this day of > 2 A3, , 2002 by and between

KONINKLIKE PHILIPS ELECTRONICS N.V., having its registered office in Eindhoven, The
Nethetlands, (bereinafter referred to as “Philips”)

and

NATIONAL FILM LABORATORIES, INC. d/b/a CREST NATIONAL, having its registered
office in 6721 Romaine Street, Hollywood, CA 90038 (hereinafter referted to as “Licensee”)

WHEREAS, Philips, Sony Cotporation of Japan (“Sony”), Pioneer Corporation of Japan (“Pioneet”),
Hitachi Ltd. of Japan, Matsushita Electric Industrial Co. Ltd. of Japan, Mitsubishi Electric
Cotpotation of Japan, Thomson Multimedia of France, Time Wasnet Entertainment Company L.P.
of the USA, Toshiba Corporation of Japan, and Victor Company of Japan Ltd. of Japan, have defined
2 new system, which has been presented under the name DVD-Video System, as well as a system,
which has been presented undet the pame DVD-ROM System, said systemns hereinafter defined, and
coliectively referred to as the "DVD Systems";

WHEREAS, the DVD Systems tesult from tesearch and development efforts of each of the
companies mentioned above;

WHEREAS, the DVD Systems specifications and the right to use the DVD logo can be obtained
from the entity known as the DVD Format/Logo Licensing Cotporation, based in Tokyo, Japan;

WHEREAS, Philips, Sony and Pioneet each own certain patents relafing to the DVD Systems;

WHEREAS, Philips has been authorized by Sony and Pioneet to grant licenses undet cettain patents
telating to the DVD Systems, which ate owned ot controlled by Sony and ite Associated Companies
(a5 hereinafter defined) and by Pioneer and its Associated Companies tespectively, as well as such
patents relating to the DVD Systems which are jointly owned by Pioneer, Soay and/ot Philips, while
Sony and Pioneer each retain the tight also to license their tespective patents telating to the DVD
Systems separately so that interested manufacturets tmay opt to take out individual licenses under the
relevant patents of each of Philips, Sony and Pioneer instead of 2 combined Heense;

WHERFEAS, Licensee has requested from Philips a license under the televant patents of Philips, Sony
and Pioneer relating to DVD-Discs and wishes such DVD-Discs to be compatible with devices
conforming to the DVD Standard Specifications fot any of the relevant DVD Systems; and

WHEREAS, Philips is willing to grant Licensee a license under the relevant patents on the conditions
set forth herein;

USA-DVIDisc/05-2002
s:\a&J\compuny documentslcrest nationab-dvd dise-joint-usa-090402 May 2002
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NOW, THEREFORE, in consideration of the mutual obligations and covenants hereinafter set
fotth, the parties hereto have agreed as follows:

Article 1 - Definitions
The following terms used in this Agreement shall have the meanings set out below:

101 "Disc" shall mean 2 non-recordable reflective disc-shaped information cartier comptising any
- kind of information including, but not Eimited to, audio, video, text and/or data related
infotmation, which is irreversibly stored in one or mote information layers duting and as an
intepral patt of the manufacturing process of the disc in a fotm which is optically readable by
playback devices using a Jaser-beam.

102 "DVD-Video Disc” shall mean 2 veplicated Disc compsising any kind of information
including, but net limited to, audio, video, text, and/or data related information, encoded in
digital form, which is optically readable by 2 DVD-Video Playet and by 2 DVD-ROM Playet
{as heteinafter defined) and which conforms to the DVD-Video Standard Specifications and
the DVD-ROM Standard Specifications, patts 1, 2 and 3 (as hercinafter defined).

103 "DVD-ROM Disc" shall mean a replicated Disc comptising any kind of information
including, but not limited to, audio, video, text, and/ot data related information, encoded in
digital form, which is optically readable by a DVD-ROM Player (as hereinafter defined) and
which conforms to the DVD-ROM Standatd Specifications (as heteinafter defined).

The DVD-Video Disc and DVD-ROM Disc together are referted to as "DVD-Disc”.

1.04 “DVD-Video System” shall mean the Digital Versatile Disc Video System which is capable
of storing and reproducing video and sound signals in digital form on DVD-Video Discs.

1.05 “DVD-ROM Systera” shall mean the Digital Versatile Disc ROM System which is capable
of stoting and reproducing data signals in digital fotm on DVD-ROM Discs.

106 “DVD-ROM Standard Specifications" shall mean the specifications for the DVD-ROM
System, a5 specified in the document "DVD Specification for Read-Only Disc, version 1.0
(patts 1 and 2)" of August 1996, or any updated vetsion thereof, as issued by the DVD
Fortnat/Logo Licensing Cotporation,

107 “DVD-Video Standard Specifications” shall mean the specifications for the DVD-Video
System, as specified in the document "DVD Specification fot Read-Only Disc, version 1.0
(patt 3)" of August 1996, or any updated vetsion theteof, as issued by the DVD Format/Logo
Ticensing Corpotation,

The DVD-ROM Standard Specifications and the DVD-Video Standard Specifications
togethet are refetred to as the "DVD Standard Specifications”.

1.08  "Playet" shall mean a playback device for optically reading information stored on a Disc and
converting such information into electtical signals for reproduction putposes.
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1.09 "DVD-Videco Playet" shall mean a Player capable of teproducing information stored on 2
DVD-Video Disc and converting such information into electrical signals, in accotdance with
the DVD Standard Specifications, which electrical signals ate ditectly capable and intended to
be used for visual reproduction through standard television receivets and/ot video monitots.
Such DVD-Video Player may, in addition to teproducing information on a DVD-Video Disc,
also be capable of reproducing infotmation stored on a CD-Audio Disc.

1.10 "DVD-ROM Player" shall mean a Player capable of reproducing infotmation stoted on 2
DVD-ROM Disc and/or a DVD-Video Dis¢ and converting such information into electrical
signals, in accordance with the DVD-ROM Standard Specifications or the DVD Standatd
Specifications, which dectrioal sigoals ate directly-capable and intended to be used for
reprodustion of vides, text and detartdlated Information theough dats handling and/or data
processing equipment. Such DVD-ROM Player may, in addition to reproducing information
stored on 2 DVD-Disc, also be capable of reproducing information stoted on a CD-Audio
Disc and/or a CD-ROM Dise,

The DVD-Video Playet and DVD-ROM Player togethet tefetred to as "DVD-Player".

1.11  "Licensed Product(s)" shall mean a DVD-Video Disc and/or a DVD-ROM Disc, having
cithet 4 single or dual information layer(s) (which is/ate readable from one side of the disc) or
- two single ot dual information layets (which ate readable from opposite sides of the disc),
manufactured and/of sold in accordance with the provisions heteof, which has been duly
teported and on which the royalties due hereunder ate paid in accordance with the provisions
of this Agreement.

1.12 "Licensed Patents" shall mean the patents listed in the relevant Exhibits as selected by
Licensee putsuant to Option A and B below,

Option A: Licensee chooses the essential patents listed in Exhibit T, for the use of any one ot
mote of these patents, exclusively for the manufacture and/or sale of DVD-ROM Discs.

Option B: Licensee chooses the gssential patents listed in Exhibit II, for the use of any one or
more of these patents, exclusively for the manufacture and/or sale of DVD-Video Discs.

Option(s): oA oB AadB {please tick as appropriate)

2N
Tnitial: et

g i
. The terin “essential” as used in telation to patents in this Agreement shall refer to patents,
the use of which is necessary (either directly ot as a practical mattet} for compliance with the
Standard Specifications defining the relevant DVD Systems.
Philips will commission an independent patent expett to teview the European, Japanese and
US patents listed as essential in Exhibits I and 11 if order to confitm the essentiality of such
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1.13

1.14

-

patents. In the event that said independent expért would find that ay of the patents wenild

notaalify as essentisl as defined in. this Agrecment, Philips shall delete such patent (as well-as
the equivalent nations] patents) fron the elevant Bxhibit and such patent will be put on the
relevant Exhibit of non-essentis] patents. Any-such finding and delotion however, shall not
affect the obligation of Licensee to puy the royalty on each Liconsed Produst as gpecified in
Asticle 4,02, provided that, in the event that sione of the Licsnied Patents would be infeinged
by the manfacture of Licensed Praducts within the Territory, Liceinses shall bave no
obligation 1o pay 1oyalties in respect of Licensed Products manafictared within the Tertitory
and which are directly sold fos final use within the Territory or directly exported for final use
to a countty in which no Licensed Patents subsist. Notwithstanding sach deletion, Licenste
shall retain the right to continue the use of such deleted patent(s) in accordance with this
Agteement, without any additional payment, unless Licensee explicitly notifies Philips in
writing of its decision to waive such tight.

In the event that Philips or Sony or Pioneer (ot any of their Associated Companies) would
have additional patents (ather than patents acquired from third paties after the date of
Janmary 1, 1997) in their tespective patent portfolio which are essential to the manufacture,
sale ot other disposal of Licensed Products and which have a filing date or are entitled to a so-
called priotity date prior to Januaty 1, 1997, but which have not been listed as essential patents
in the respective Hxhibits heteto, Philips will notify Licensee accordingly and such additional
patents will be added to the Licensed Patents. Any patents as may be added as essential
patents to any of the respective Exhibits hereto, will similasly be subject to the teview by the
independent patent expert in accordance with the preceding paragraph. f

The patent lists provided to Licensec upon execution of the Agreement ate subject to change
in accordance with the provisions of this Agteement, With regatd to the rights granted to
Licensee hereundet, the patent lists published by Philips on its website

(www licensing.philips.com) ot otherwise communicated by Philips to Licensee aftet the date
of execution heteof shall prevail ovet the lists provided to Licensee upon execution of this
Agreement, N

"Associated Company” shall mean any one ot more business entities (1) owned or
conttolled by Philips, Sony, Pioneer ot Licenses, (2) owning or controlling Philips, Sony,
Pioneer or Licensee, ot (3) owned ot conttolled by the business entity owning ot controlling
Philips, Sony, Pioneer ot Licensee at the material tifne, For the purposes of hiy definition a
business entity shall be deemed to own and/ ot to-conteol anothes business entity if more than
50% (fifty per cent) of the voting stock of the latter business eutity, ordinatily entitled tovote
in the election of directors, (ot if thete is no such stock, more than 50% (fifty pet cent) of the
ownetship of or control in the latter business entity) is held by the owning and/ot controlling
busitiess entity.

Fot the putpose of this Agteement, Discovision Associates shall not be deemed an Associated
Company of Pioneer.

"Tetritory” shall mean the geogtaphic atea knowt as the United States of America, ifs
tettitories and possessions,
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icle 2 - Grant of rights

Subject to the conditions of this Agreement:

201

2.02

203

2.04

For the tetm of this Agteement, Philips hereby grants to Licensee 2 non-exclusive, non-
transfetable license under the Licensed Patents selected by Licensee pursyant to Asticle 1.12
to tanufactute Licensed Products within the Territory in accordance with the relevant DVD
Standard Specifications and to sell ot otherwise dispose of Licensed Products so
manufactured in all countties of the world.

Philips, also on behalf of Sony and Pioneer, further agtees, for as long as this Agreement is in -
force and effect and Licensee is in full compliance with its obligations hereundet, to grant
Licensee upon Licensee’s request a non-exclusive, non-transferable license, either by means of
a sub-license arrangement ot by means of individual Yicenses from Philips, Sony and/or
Pioneet respectively, on reasopable, non-discriminatoty conditions, ¢o manufacture Licensed
Products in the Territory and to sell or otherwise dispose of Licensed Products so
manufactured in all countries of the woild, under any patents not yet licensed heteunder and
which are essential to the manufacture, sale or other disposal of Licensed Products, for which
Philips, Sony and Pioneer and theit respective Associated Companies have or may heteafter
acquite from third parties the free right to grant licenses. It is acknowledged and agteed that
in respect of the patents as may be licensed pursuant to this Atticle 2:02, additional royuldes
may have to be paid over and above the royalties specified in Atticle 4.02.

Philips, also on behalf of Sony and Pioneer, further agrees, for as long as this Agreement isin
force and effect and Licensee is in full compliance with its obligations hereunder, to grant
Licensee upon Licensee’s request as well as to those of License¢’s Associated Companies who
so request, a non-exclusive, non-ttansferable license, on reasonable, non-discriminatory
conditions, either by means of a sub-license artangement ot by means of individual licenses
from Philips, Sony and/ot Pioneet tespectively, to manufactute DVD-Players and to sell or
otherwise dispose of such DVD-Playets so maaufactured in all countries of the wotld, under
any and all present and future patents essential to the manufactute, sale of other disposal of
DVD-Playets for which Philips, Sony and/ot Pionect and their respective Associated
Companies have ot may hereafter acquire the free right to grant licenses.

In consideration of the undertakings set fosth in Atticles 2.01, 202 and 2.03 and similar
undestakings by third patty licensees of Philips and without prejudice to the provisions of
‘Atticle 10, for a petiod of ten years from the Hffective Date (as hereinafter defined) Licensce
agtees to grant to Philips, Sony, Pioneet and theit respective Associated Companies and to
other third parties who have entered or will enter into a license agreement with Philips or an
Associated Company of Philips concetning DVD-Discs, non-exclusive, non-transferable
licenses, on reasonable, non-discriminatory conditions compatable to those set forth hetein,
to manufactute, sell or othetrwise dispose of DVD-Discs, undet any and all present and future
patents, for which Licensee or its Associated Companies have or may heteafter acquire the
tight to grant licenses and which ate essential to the manufacture, sale ot other disposal of
such DVD-Discs as cortespond with the Licensed Patents selected by Licensee pursuant to
Atticle 1,12 and which patents were fiest filed in any country of the world prior to the date of
termination of this Agreement. Fot the avoidance of doubt, the undertaking set out in the
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205

2,06

2,07

preceding sentence shall oaly apply to thoss companies which have made the same selection
putsaat to Asticle 1,12 as Licensee and which in that respect accept or bave accepted &
sienilar undestaking as contained in this Artidle 2.04.

In addition, in consideration of the undertakings set forth in Articles 2.01, 2.02 and 2.03 and
similar undertakings by third party licensees of Philips or any of its Associated Companies and
without prejudice to the ptovisions of Article 10, for a period of ten yeats from the Effective
Date, Licensee agrees to grant to Philips, Sony, Pioneer and their respective Associated
Cotopanies and to other third parties who have entered ot will enter into a license agreement
with Philips ot an Associated Company of Philips concerning DVD-Playets, non-exclusive,
non-transferable licenses, on reasonable, non-discriminatory conditions, to manufacture, sell
or otherwise dispose of such DVD-Playets undet any and all present and future patents, fot
which Licensee ot its Associated Companies have or may hereafter acquire the tight to grant
Ticenses and which ate essential to the manufacture, sale ot other disposal of such DVD-
Players and which patents wete first filed in any conntry of the world prior to the date of
termination of this Agteement. For the avoidance of doubt, the undertaking set out in the
preceding sentence shall only 2pply to those companies which accept or have accepted a
similar undertaking as contained in this Article 2.05.

Philips undettakes that it will offer, at the tequest of any of Licensee’s Associated Companies
to any such Associated Company, 2 non-exclusive and non-transferable license undet the
Licensed Patents on reasonable and non-discriminatoty conditions comparable to those set
forth herein, to manufacture, sell ot otherwise dispose of DVID-Discs,

In considetation of Philips’ undertaking as set out in the pteceding paragraph, Licensee
undeztakes that all of its Associated Companies which have or may heteafter acquite patents
essential to the manufacture, sale or other disposal of DVD-Discs and which patents wete
first filed in any country of the world ptior to the date of termination of this Agreement, shall
make available licenses under such patents, on teasonable, non-discriminatory conditions

comparable to those set forth hetein to Philips, any of Philips’ Associated Compaties and to

other third parties who bave entered or will enter into a license agreement with Philips or an
Associated Company of Philips in respect of DVI-Discs.

IT IS EXPRESSLY ACKNOWLEDGED AND AGREED THAT:!

() THE LICENSES AND LICENSE UNDERTAKINGS HEREIN
CONTAINED WITH RESPECT TQO THE MANUFACTURE OF LICENSED
PRODUCTS DO NOT EXTEND TO METHODS OR THE MANUFACTURE OR
SALE OF BQUIPMENT FOR COMPRESSION AND/OR DECOMPRESSION OF
AUDIO SIGNALS (INCLUDING BUT NOT LIMITED TO THE SYSTEM
KNOWN AS MPEG-2 AUDIO) OR FOR THE COMPRESSION OR
DECOMPRESSION OF VIDEO SIGNALS IN ACCORDANCE WITH THE
SYSTEM KNOWN UNDER THE NAME MPEG-2 VIDEO, NOR TO MASTER
RECORDING MACHINES, MACHINES, EQUIPMENT OR METHODS FOR THE
REPLICATION OF DISCS, NOR TO THE MANUFACTURE OF MATERIALS OR
REPRODUCTION RIGHTS FOR INFORMATION (SUCH AS AUDIO, VIDEO,
TEXT AND/OR DATA-RELATED INFORMATION), CONTAINED ON DISCS
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3.0

40

4,02

TO BE PLAYED BACK ON A PLAYER/RECORDER. FURTHER, THE LICENSE
UNDERTAKINGS WITH RESPECT 'TO THE MANUFACTURE OF
RECORDING/PLAYBACK DEVICES DO NOT EXTEND TO THE
MANUFACTURE OF COMPONENTS FOR RECORDING/PLAYBACK
DEVICES (INCLUDING BUT NOT LIMITED TO SEMICONDUCTOR DEVICES,
INTEGRATED CIRCUITS, LASERS, MOTORS AND LENSES), EXCEPT FOR
PATENTS RELATING TO CIRCUITRY AND/OR SYSTEM ASPECTS SPECIFIC
TO THE DVD SYSTEMS;

(I1) 'THE RIGHTS AND LICENSES GRANTED UNDER THIS AGREEMENT APPLY
ONLY TO SUCH PART OF A COMBINATION OF ONE OR MORE LICENSED
PRODUCTS OR DVD PLAYERS WITH ANY OTHER ELEMENTS, PRODUCTS,
SYSTEMS, EQUIPMENT OR SOFTWARE WHICH IS IN COMPLIANCE WITH
THE DVD STANDARD SPECIFICATIONS,

q

Article 3 — Have made

‘The rights granted to Licensee putsuant to Article 2 include the right for Licensee to have
Licensed Products made for it by third party manufactutets, duly licensed by Philips under an
agreement similar to this Agreement, provided that Licensee will properly identify such thitd
patty manufactutet in the royalty repotting forms to be submitted to Philips hereunder,
together with the quantities of Licensed Products so purchased.

Conversely, Licensee shall refrain from putchasing ot selling DVD-Video Discs and/or
DVD-ROM Discs manufactuted by any third party not licensed by Philips, where such
purchase ot sale would constitute an act of infringement of any of the Licensed Patents.

Article 4 - Royalties, Reports and Payments

In consideration of the rights granted by Philips, Licensee shall, upon execution of this
Agreement, make a non-refandable payment of US§ 10,000 (ten thousand US Dollass) to
Philips. From this amount of US$ 10,000, an amount of US$ 5,000 (five thousand US

Dollats) shall be reparded as an advance payment against royalties payable pursuant to Article
4,02,

In further consideration of the tights granted heteunder by Philips to Licensee, Licensce
Agtass ta payto Philips & toyalty on each Licensed Product sold by Licensee in which any one
ot more of the Tdteosed Phitent(s) is (are) used, irrespective of whether such Licensed
Patent(s) is (are) used in the country of manufacture, sale ot other disposal.

This royalty shall amount to US$ 0.05 (five US Dollar cents) for each such Licensed Product.

Provided that Licensee is in full compliance with its obligations under this Agreement, and
subject to Atticle 5.01, the royalty applicable to Licensed Products sold after July 1, 2002 shall
amount to US§ 0.0375 (three and three quartets of a US Dollat cent) instead of the
aforementioned rate of US$ 0.05 for each Licensed Product. In the event that Licensee fails to
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4.03

comply at any me with any of its ohligations hereander, a royalty rate of US$ 0.05 shall apply
to Licenses’s manufactite #nd sile of Licensed Products instead of the soyalty tate of Us$
0.0375, with immediate effect from the moment of such non-compliance until such moment

that Licensee’s non-compliance will have been remedied in full.

A Licensed Product shall be consideted sold when invoiced ot, if not invoiced, when
delivered to a party other than Licensec.

No soyalties shall be payable on Licensed Products putchased by Licensee on 2 “have made”
basis in accordance with Article 3 from third party manufacturers, duly licensed by Philips,
provided that Licensee can demonstrate to Philips’ satisfaction, that such third patty
manufacturer has paid to Philips the royalties due in respect of such Licensed Products.

For the avoidance of doubt, in the event that the manufacture by Licensee of Licensed
Products within the Teritory would not infringe any of the Licensed Patents, Licensee shall
have no obligation to pay toyalties in respect of Licensed Products manufactuted within the
Territory and which are ditectly sold for final use within the Tertitory o ditectly exported for
final use to a country in which no Licensed Patents subsist.

Within 30 days following 31 Masch, 30 June, 30 September and 31 December of each year
during the tezm of this Agreetment, Licenses shall submit to Philips (even in the event that no
sales have been made) 2 written statement in the form as attached hereto as Bxhibit C3
(Royalty Repotting Form), signied by & duly suthotized officer on behalf of Licensee, setting
forth with respect to the preceding quarterly petiod:

(1)  the quantities of DVD-Discs manufactured by Licensee specified per individual type
of DVD-Disc; '

@)  the quantities of DVD-Discs putchased from other licensed manufacturets in
accordance with the provisions of Asticle 3, specified per individual type of DVD-
Disc;

(3)  on apet-conntry hasis, specifying for each individua) type of DVD-Disc:
(=) the quantities of DVD-Discs sold or othetwise disposed of, specifying the
identity of the buyets and the trademarks used on ot in connection with the
DVD-Discs;
®) the quantities of DVD-Discs sold to other manufactuters, duly licensed by
Philips, specifying the identity of such other manufactutets and the
trademarks used on ot in connection with the DVD-Discs;
(4)  acomputation of the toyalties due under this Agreement.

Lipensee shall pay the toyalties due to Philips within 30 days after the end of each quartetly
petiod, in US Dollats. :
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404 Tg theevent that Licensee fails to submit to Philips 2 Royalty Reporting Form for any royalty
tepotting period within 30 days from the end of the relevant repotting petiod in accotdance
with the provisions of Article 4.03, Licensee shall be obliged to pay to Philips within 30 days
aftet the end of the televant quartetly period for which the Royalty Reporting Form was not
submitted, an estimated royalty (hereinafter referted to as an “Advance”), being an amount
equal o the bighest amount of soyalties due for any royalty reporting period ovet the
preceding vight royalty teparting periods (or over all preceding toyalty repotting petiods if
fewes than eight). Such payment shall be treated as a non-refundable advance, primatily
against the royalties and interest for the relevant soyalty reporting period and then, if any sum
remains, against any future royalties or othet payments payable by Licensee hereunder.
Licensee acknowledges and agrees that any Advance shall not be due by way of penalty but
that such payment shall constitute a non-tefundzble advance as aforesaid. For the avoidance
of doubt: such payment shall be payable without any further notice ot action by Philips, legal
ot otherwise, and shall take effect by virtue of the failure to submit 2 Royalty Repotting Form
on tite; the payment by Licensee of an Advance shall not affect Licensee’s obligation to
subimit 2 Royalty Reportiap Formy the paytent by Licensee of an Advance shall be without
premdice to any other sights or remedies of Philips, including, without limitation, Philips' fight
to chatge 2% interest per month on overdue payments (including overdue payments of the
Advance), and Philips' right to terminate this Agreement in sccordance with its provisions.
The Advance will not be set off against other sums due to Philips until a Royalty Reporting
Fottn has been submitted in respect of the relevant royalty reporting period, In tespect of any
royalty reporting period for which an Advance has been paid and the Royalty Reporting Form
subsequently submitted, Philips will first set off against the Advance all royalties and interest
due fot that petiod. Any remaining sum from the Advance will be set off against futther
toyalty, interest ot Advance payments due to Philips hereunder (f any).

405 Licensee shall submit to Philips, once per calendar year, an audit statement by its extetnal
auditots, who shall be public cettified auditots, confirming that the quattetly royalty
statements as submitted by Licensee to Philips for the last four quartetly periods, ate true,
complete and accutate in evety respect. Such statement must meet Philips” requirements as
specified in the Audit Guidelines attached heteto as Exhibit C1 and shall be submitted to
Philips within 90 days following the end of Licensee’s financial yeat. The cotrectness of this
audit statement shall be verified by Philips by means of a work paper review, conducted by
one of the public certified auditors selected by Philips, Notwithstanding this audit statement,
Philips reserves the right to inspect the books and recotds of Liceasee from time to time in
accotdance with Article 4.10.

4.06 Within 30 days following the expitation or termination of this Agreement, Licensee shall
submit to Philips a certified report on the number of Licensed Products in stock at the time of
expiration or termination of this Agteement. Royalties, calculated in accordance with Atticle
4,02, shall be due and payable on all Licensed Products manufactuted prior to, but remaining
in stock with Licensee on the date of expiration ot termination of this Agreement, For the
avoidance of doubt, this Article 4,06 shall be without prejudice to the provisions of Article
10.06.
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4.07

4,08

4.09

4.10

4,11

10

Any payment under this Agreement which is not made on the date(s) specified herein, shall
accrue intetest at the tate of 2% (two per cent) pet month (ot patt thereof) ot the maximum
amount petmitted by law, whichever is lowet.

All payments to Philips under this Agreement shall be made by transfer in such currency,
convertible in the sense of Articles VIII and XIX of the Articles of Agreement of the
International Monetary Fund, as designated by Philips. The rate of exchange fot converting
the cutrency of the Tertitory shall be the telegtaphic transfer selling tate of the designated
cutrency as officially quoted in the Tertitory by the officially authorized foteign exchange
bank for payment of cuttency transactions on the day that the amount is due and payable.

All costs, stamp duties, taxes and pther similar levies arising from ot in connection with the
conclusion of this Agteement shall be borne by Licensee. However, in the event that the
government of a coutitty imposes any income taxes on payments made by Licensee to Philips
hereunder and requites Licensec to withhold such tax from such payments, Licenisee may
deduct puch tax from such payments. In such event, Licensee shall promptly provide Philips
with tax receipts issued by the televant tax authorities so as to enable Philips to support a
claim for credit against income taxes which may be payable by Philips and/or its Associated
Companies in The Nethetlands and to enable Philips to document, if necessaty, its
cotnpliatice with tax obligations in any jutisdiction outside The Nethetlands.

In order that the royalty statements provided fot in this Article 4 may be vetified, Licensee
shall keep complete and accurate books and tecords and shall keep the books and recotds
available fot 2 petiod of 5 years following the manufactute, sale or other disposal of each
Licensed Product,

Tn otdet to vetify the correctness of the aforementioned royalty statements, Philips shall have
the right to inspect the books and tecords of Licensee from time to time. Any such inspection
shall take place no more than once pet calendar year and shall be conducted by a public
certified auditor appointed by Philips, Philips shall give Licensee written notice of such
inspection at least 7 days prior to the inspection. Licensce shall willingly co-operate and
provide all such assistance in connection with such inspection as Philips and/or the anditot
may require, The inspection shall be conducted at Philips' own expense, provided that in the
event that Licensee has failed to submit royalty statements and/of yearly written statement(s)
by its external anditors, as provided for in Article 4.03 and Asticle 4.05, in tespect of the
period to which the inspection relates ot in the event that any disctepancy ot error exceeding
3% (three per cent) of the monies actually due is established, the cost of the inspection shall
be bome by Licensee, without prejudice to any othet claim or remedy as Philips may have
under this Agteement ot under applicable law.

Philips’ tight of inspection as set out in this Atticle 4.10 shall survive termination ot expitation
of this Agreement,

Without prejudice to the provisions of Article 4.10, Licensee shall provide all relevant
additional information as Philips may reasonzbly tequest from time to titne, so as to enable
Philips to ascertain which products manufactuted, sold ot otherwise disposed of by Licensee
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412

5.01

6.01

11

ate subject to the payment of royalties to Philips hereunder, the patents which have been used
in connection with such products, and the amougt of royalties payable.

As a condition precedent to the entry into fotce of this Agreement, Licensee shall submit to
Philips 2 royalty statetrent in respect of DVI-Discs manufactured and sold or otherwise
disposed of by Licensee biefore the Rifective Date of this Agteement in accordance with the
provisions of Article 4,03, Within 7 days following the execution of this Agreement, Licensee
shall pay to Philips the oyalties on such DVI-Discs, caleulated by applying the royalty rate of
YiS$ 0.05 for cach such 1VDDisc. The royalty statement shall similarly be subject to Philips’
sight of audit as set-out in Article 4.10. Within 45 days following thé execution of this
Aptreeinént, Licensee shall submit to Philips an sudit statement by ita extetnal auditors, who
shall be public certified anditors, contliming that this toyalty statement is true, complete and
accutate in every tespect,

Upon signing of the Agreement; Licensee shall submit to Philips an ovetsiew of its
manufactyting equipmesit used for the mannfactute of Licensed Products, Further, upen any
acquisition, transfer ot disposal of manufackiiing eguipment wied for fhe maaufetaze of
Licensed Products, Licensee shall submit to Philips details of sny such adjustment{s) to its
manufacturing equipment. Further, Licensee shill submit to Philips ani oveiview contaifiingall
adjustments to its manufactuting equipment during the preceding yeat, togethet with and
confirmed by the audit statement referred to in Article 4.05, Such overview shall be in the
form as attached hereto as Hxhibir C2 (Manufactosing Fquipment List), signed by a duly
authoized officet on behalf of Licensde. The toyalty zate of US§ 0.0375 referred to in Article
402 shall only apply to Licensed Produicts muiinfactuced by Licensge using manufactuting
equipment propetly identified in the Manufacturing Bouipinént Listand shall be conditional
upon Licensee submitting to Philips the sudit statement meeting Philips” requitements as set
out in the Audit Guidelines, in accordanes with the provisions in Asticle 4.05. In the event
that Licensee puts into use newly acquired nanufactuting equipment (ie. manufacturing
squipment acquired after May 6,.2002) which has been used for the manufactare of Licensed
Products ptiot to the acquisition by Licensee, the royalty tate of US§ 0.0375 shall only apply it
Licensee can demonsttate to Philips full satisfaction, that the newly acquited manufactuting
equipsnent ofiginates fiom and has beef vsed by a company which was ptopetly licensed by
Philips for thie manufactuse of Licensed Producis and in full compliance with its obligations
vistdier its Tieerse agreoment at the time-of the acquisition of the newly acquited manufactuting
equipment by Licensee. Tn the event that Licensee is unable to comply with the tequirements
under this Article 5.01, a royalty rate of US$ 0.05 shall apply to Licensee’s manufacture and
sale of Licensed Products instead of the royalty rate of US§ 0.0375,

Article 6.- Most Favousable Conditions

In the event that licentses under the patents referted to in Atticle 2 are granted by Philips for
Licensed Products to a third pasty under substantially similar conditions, but at 4 toyalty rate
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mmore fivonrsble than the rate payable by Licensee under this Agreement, Licensee shall be
entifled to the samis zoyalty rate as applicable to such third party, provided always that this
fight of Licensee shill not apply in sespect of vtossliconse agreements or pthet agreements
providing for 2 consideration which is not exclusively based on payment of toyalties and
farther provided fhat this sight of Licensee shall notapply inxespect of licenses ar other
attangements made putsuant to e cout decision ot the setflement of 4 dispute betvieen

‘Philips snd & third paity, istespective of the natute of such dispute, the terms of the court

decision or the setlement terms.

Article 7 — No Warranty and Indetmnification

Philips makes no tepresentation ot warranty as to the ability of Licensee to achieve
inteschangeability with tespect to Licensed Products. Philips makes no warranty whatsoever
that the use of information supplied by Philips does not inftinge or may not cause
infringement of any industrial ot intellectual property rights owned or controlled by third
parties, ot any industrial ot intellectual propetty rights owned ot controlled by Philips, Sony,
Pioticer ot their respective Associated Companies not licensed pucsuant to Article 2.

It is acknowledged by Licensee that third pattics may own industils] and/or intellectanl
propetty tights in the field of DVD-Discs. Licensee acknowledges atld agrees thet Philips,
Sony, Pioneer and theit respective Associated Companies make no warranty whatseever that
the manufacture, sale or other disposal of any Licensed Product does nof infeinge or will not
cause infrinpetment of any industrial and/or intellectual property tights other than the
Licensed Patents. Philips, Sony, Pioncer and theit respective Associated Companies shall be
fully indemnified and held hasmless by Licensee from and against any and all third patty
chiins in connection with DVI)-Discs manufactured, sold or otherwise disposed of by
Licensee.

Atticle 8 - Confidentiality

Licensee shall, duting the term of this Agreement as specified in Article 10.01 and fora perod
of 3 yeats theteafter, not disclose to any thitd patty any information acquired from Philips or
any of Philips' Associated Companies in connection with this Agreement, or use such
information for any othet putpose than the manufacture ot disposal of Liceased Products in
accotdance with this Agteement. This obligation shall flot apply to the extent information so
acquired: - .
(a)  was known to Licensee ptior to the date on which such information was acquited
from Philips or any of Philips’ Associated Companies, as shown by records of
Licensee ot othetwise demonstrated to Philips' satisfaction;

() s or has become available to the public through no fault of Licensee;

(©  was or is received from a thitd party who was under no confidentiality obligation in
tespect of such information.
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Philips shall, duting the term of this Agreement as specified in Article 10.01 and fot a period
of 3 years thereaftet, not disclose to any third party any confidential information chtiined in
connection with Article 4.03, Article 405 and/or Asticle 5, except that Philips taay disclose
such information to its extetnal anditors, legel representatives and to the competent courts to
the extent this is necessaty for Philips in connectipn with the enforcement of its rights
hetennder, Further, Philips shall not use such information for other purposes than to verify
Licensee’s compliance with its royalty reporting and payment obligations as provided in this
Agteement and to enforce Philips’ rights hereunder. Philips’ obligations set out in this
patagraph shall not apply to information referred to in sectons a, b and/or ¢ of Asticle 8.01.

Article 9 - N i en

This Agreement shall inure to the benefit of 2nd be binding upon each of the patties hereto
and their respective assignees. It may not be assigned in whole ot in part by Licensee without
the priot written consent of Philips,

Article 10 - ‘Term and Tegmination

This Apreement shall entet into force on the “Effective Date”, being the date first written
above, In the event that validation of this Agreement is requited by the competent
governmental authorities, the Effective Date shall be the date of such validation. This
Agtreement shall remain in force fot a petiod of 10 years from the Effective Date, unless
terminated earlier in accordance with the provisions of this Article 10.

Without prejudice to the provisions of Asticle 10.03 throngh 10.06, each party may terminate
this Agreement at any time by means of wtitien notice to the other patty in the event that the
othet patty fails to perform any obligation under this Agreement and such failute is not
remedied within 30 days after teceipt of a notice specifying the nature of such failute and
requiting it to be remedied. Such right of termination shall not be exclusive of any othet
remedies or means of tedress to ‘which the non-defaulting patty may be lawfully entitled and
all such remedies shall be cumulative. Any such tetinination shall not affect any toyalties or
other payment obligations undes this Agteetnent accrued prior to such termination,

Philips nay tetminate this Agteement forthwith by means of notice in-writing to Licensee in
the event that a cteditot ot other claimant takes possession of, or a receiver, administrator or
similar officet is appointed over any of the assets of Licensee o1 in the event that Licensee
makes any voluntaty attangement with its cteditors or becomes subject to any coutt o
administration ordet pursuant to any bankniptey or insolvency law. :

Additionally, insofat as legally permitted, Philips may tetminate this Agreement at any time by
means of written notice to Licensee in case Licensee ot an Associated Company of Licensee
has been found liable by 4 competent court or administrative authotity to bave committed a
serious act of pitacy with respect to copyrights of thitd parties.
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10.05 Philips shall have the tight to tegminate this Agreement forthwith of to revoke the license
ganted under any of Philips, Seny's o Ploneer's sexpective prtents in the event that Licensee
ot driy of its Associated Companies brings a clsim for inftingement of any of its essential
patents relating to DVD-Discs or DVD Players against Philips, Sony, Pioneer or any of their
sespective Associated Companies and Licensee tefuses to license such patents on fait and
reasonable conditions.

10.06 Upon the termination of this Agteement by Philips for any reason pursuant to Atticle 10.02
thtough 10.05, Licensee shall immediately cease the manufacture, sale ot other disposal of
DVD-Discs in which any one ot mote of the Licensed Patents ate used. Further, upon such
termination, any and all amounts outstanding hereundet shall become immediately due and
payable.

10.07 Al provisions of this Agteement which are intended to sutvive (whether express or implied)
the expiry ot texmination of this Agreement, shall so sutvive.

Atrticle 11 . Miscellaneous

11.01 Any notice tequited under this Agteement to be sent by either party shall be given in writing
by means of a letter ot facsimile directed:

in respect of Licensee, to:

National film Labotatoties, Inc. d/b/a/ Crest National
65721 Romaine Street
Hollywood, CA 90038

in respect of Philips, to:

Konisklijke Philips Electtonics N.V.

/o Philips Interational B.V.

Intellectual Propetty & Standards - Legal Department
P.0Q. Box 80002, Building SFF-8

5600 JB Eindhoven

The Nethetlands

Fax.+31 40 2734131

with a copy to!

U.S. Philips Cotporation
580 White Plains Road
Tattytown, New York 10591

ot such other address as may have been previously specified in writing by either patty to the
othet.

USA-DVDDIc/05-2002 :
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1102 ‘This Agtesment sets forth the entire understanding and apreement between the patties as to
the subject taatter heyeof and supetsedes and feplaces all prior aengements, discugsions and
understandings bétween the patties relating thereto. Neither pacty shall be hound by any
obligation, wattanty, waiver, release or tepresentation, except as expressly provided hetein, or
as may subsequently be agreed in writing between the parties.

11.03 Nothing contained in this Agteement shall be construed:

& a5 imposing on clthies pasty-any obligation to instigate any suit ot action for
infringemnent of any of the patents Htdrised hereunder or to defend any suit of action
brexght by thied pacty which-challenges or relates to the validity of any stich patents.
Licensee shall have no tight to instigate any such suit ot action for infiingement of any
of the patents licensed by Philips heteander, nor the right to defend eny such suit ot
action which challenges or relates to the validity of any such patent licensed by Philips
hereunder;

(b)  as imposing any obligation to file any patent application of to secure any patent ot to
maintain any patent in force;

() s confetring any license or tight to copy or imitate the appearance and/ot design of
any product of Philips, Sony, Pioneet ot any of theit Associated Companies;

(@  as conferting any license to manufacture, scll or otherwise dispose of any product ot
device other than a Licensed Product.

11.04 Neither the failute nor the delay of eithet patty to enforce any provision of this Agreement
shall constitute a waivet of such provision ot of the right of either party to enforce each and
every provision of this Agreement.

11.05 Should any provision of this Agteement be finally determined void ot unenforceable in 2ay
judicial proceeding, such determination shall not affect the operation of the remaining
provisions heteof, provided that, in such event, Philips shall have the tight to tetminate this
Agreement by written notice to Licensee.

11.06 ‘This Agreement shall be governed by and construed in accordance with the laws of The State
of New York,

Any dispute between the parties heteto in connection with this Agteement (including any
question regarding its existence, validity or termination) shall be submitted to any state or
federal coutts in The State of New York, provided always that, in case Philips is the plaintiff,
Philips may at its sole discretion submit any such dispute either to the state or fedetal coutts
in the venue of Licensee’s registered office, ot to any of the state or federal cowrts in the
Tertitoty having jurisdiction. Licensee hateby itzeyocnbly waives any objection to the
jurisdiction, process and venue of any sch coutt and o the effectiveness, execution and
enforcement of any ordet or judgment (including, but not limited to, a default judgtnent) of
anty such coutt in relation to this Agteement, to the maximum extent permitted by the law of
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any jutisdiction, the laws of which might be claimed to be applicable regarding the
effectiveness, enforcement ot execution of such order oz judgtuent.

AS WITNESS, the patties hereto have caused this Agteement to be signed on the date fitst written

above. .
KONINKLIJKE PHILIPS ELECTRONICS NATIONAL FIIM LABORATORIES, INC.
N.V. d/b/2/CREST NATIONAL
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Audit Guidelines DVD Disc Patent License Agreement

These audit guidelines ate designed to lay down basic elements for the audits to be
petformed by Licensee’s auditots.

1. Auditor’s qualifications
Licensee’s anditor who issues the auditor’s opinion on the toyalty statement (tefer to 2) shall

be the same as the auditor who issues an suditors’ opinion on the financial statetnents of
Licensee,

- the auditor shall be a cettified public accountant in the countty concerned, and a
membet of a well-respected firm, prefersbly one of the big 5 internationally operating
anditing firms.

. the auditor shall be 2 member of the CPA association in the countty concerned, or 2
member of the auditors’ association in the Netherlands, UK ot USA.

2.  Opinion

The auditor’s opinion on the royalty statement and manufactuting equipment list, as
described below, shall read as follows;

DVDdise/03-2002
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Independent Auditor's R

The Board of Directors
<XYZ Cotrporation>

We have audited the accompanying toyalty statements and the manufacturing equipment Jist,
duly initialed by us, applicable to the DVD-Disc production of <XYZ Corpotation> for the
yeat cnding Deceriibet 31, 200x, under the tertns of a license agreement dated Month xx,
20XX, between <Philips Company™ and <XYZ Cotporation>, These schedules ate the
responsibility of <XYZ Corpotation’s™ management. Out: tesponsibility is to express an
opinion on these schedules based on our audit,

We have conducted out audit in accordance with generally accepted intetnational auditing
standards and the Audit Guidelines for the DVD Dis¢ Patent License Agreement. ‘These
standards and guidelines requite that we plan and perform the audit in ordet te obtain
teasonahle assurance as to whether the schedules are fiee of matesial missiatements, An
it includes examinitg, on 4 test basls, evidence supporting the amounts and disclosures in
the scheduiles. An audit alio includes assessing the aceountng principles ased and significant
estituates mande by the mansgement as well as evaluating the overall schedule prosontition.
We believe that out #udit provides a réasonable basis for out opinion,

Tn-our opision, the i6yslty statements tefersed to above present faitly, in all material
tespects, the putaber of DVD-Discs produced by <X¥Z Corporation™> during the yeat
ending December 31, XXX X and the amoutit of toyalties applicable thereto, undet the
license agreement refetred to above.

T ouir opinios the manufactising equipment bt referred to dbove preséits faitly, it all
matetia] respects, an overview of all raachines nsed by <3 YZ» Corporaton in the
manfactote of DVID-Discs during the yeat etiding Décarnber 31, XX X% under the license
agreement zeferred to above.

This teport is intended solely for use by the boards of directots and management of <XYZ
Cotpotation> and <Philips Company>.

{signed) audit fitm
city, Month xz, 20xx
Fnclosures:  Royalty statements (s pages)

Manufactuting Equipment List (xx pages)

DVDdisc/015-2002
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Manufactuting Equipment List

The manufacturing cquipment list shall contain information in accordance with the table as
given in Bxhibit C2.

DVDdisc/05-2002
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3. Work papers
Genera

. The auditot of Licensee shall comply with the auditor’s independence rules as
ptomulgated by the SEC.

. The auditor appointed by Philips shall be given full access, without limitation, to the
wotl papers.

- 'The work papers shall include a clear overview of the legal and organizational sttuctute

of Licensee’s company and the group of companies of which Licensee is patt togethert
with an overview of Licensee’s manufactuting locations,

Royalty statements
The work papers with respect to royalty statements shall includes
- acopy of the toyalty statements under review.

- acopy of the DVD Disc Patent License Agreement including, relevant related
cotrespondence.

. the maximum manufactaring capacity of DVD-Discs of Licensee (including the
manufactuting equipment list) and reconciliation hereof with the property, plant and
equipment accounts in the financial statements.

- The reconciliation of the maximum magufacturing capacity with the actual output and
the royalty statements.

- copies of the internal manufictering output tecording systein per month and key
preformance indicators such as: manpfacturipg nunttiog e, rejections, daily output,

inachine service bouts, idle houts and seconciliafion with the royalty statements.

- an apalysis of the avetage use of polycarbonate pet DVD-Disc and the teconciliation
hereof with the volume of polycatbonate putchased, manufactuting output, putchase
recotding systems, suppliets ovetview and the financial statements.

- an analysis of the volume of silver/aluminum used pet month and 2 reconcibiation with
the manufactuting output, purchase Jedgets per supplier and the financial statements.

- an analysis regarding the cut-off procedures applied for the petiod.

DVDdise/05-2002
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. the teconciliation of the volume of DVD-Discs manufactured with sales and purchases
in the petiod ugder review (goods movement schedule).

- a planning document assessing the risk ateas in the audit, a working program, an audit
memorandum including salient features,

anufacturing Equipment Ideniificatio tem

'The work papets shall include:
~  a copy of the manufacturing equipment list refetted to above

—  a reconciliation of the manufacturing equipment list with the financial statement, general
ledger and work paper specifications.

— an ovetview of wotk performed on the manufactuting equipment list, which shall
inclnde « physical inventoty taken, including identification of the specifics per machine
(see Exhibit C2).

— purchase ordets/invoices for machines as listed in the manufacturing equiptment list (see
Exhibit C2).

4, Work paper review

The wok paper teview will be pesfofined at the offices of Licensee’s auditor. The anditors
appointed by Philips shall be granted unlimited access to all work papets of Licensee’s
anditor, The suditst appointed by Philips shall be allowed to make copies of the wotk
papers whete eonsidered necessary by hitn/her The anditor eppointed by Philips will report
Jris findings to Philips in a repostos letiér format.

DVDdise/05-2002
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EXHIBIT C2

Mamufacturing Equipment List DVD Video Disc/DVD ROM Dise

Name Licensee: Vraaaa .m. ,,N&m.& SRR PR )

0, -
Reporting period: e & ...... hravrsths i el i v ane waie

Initial for identification purposes only:

This Manufacturing Equipment List contains , 5 ..o Pages specifying:

2

The number of production systems: ......

Feredte

The number of moulds: b rienirtbess

I heteby reptesent that the information provided in this Manufacturing Equipment List is
true, complete and accurate in evety respect.

Signed for and on behalf of

NATIONAL FILM LABORATORIES, INC. d/b/2/ CREST INTERNATIONAL

Naind: \aé’h“@&@mw
Title: S’\l @

Esxlibit C2/DVDVideoDise- DVDROMDisc/10-2002 Initial ............
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Manufacturing Equipment List DVD Video Disc/DVD ROM Disc

Name Licensee: . GJ“QSL Nb,mmm_

----------------------------------------------------------------

Reperting perind: O e T e e T TSP

3 {\
System numbesy: e Type: Spm ST PN
Date of installation/commissioning; ' S

Su_pplier: .S.)t:\?t}b.(u‘f. e aer v

T S, Serial number: BSQ&:D IG[ ......

| This production system is suitable for @ /DVD 5 ' '
? DVD 2 /DVD 10

| Please tick as appropriais (mﬂl_j{b[e edsctions possble) (7] DVD14 / DVD 18

| Injection moulding equipment

' Serial numbet Supplier additional infortnation

TS Y 10 S Bomiteme,,, $030  beqer O
0083 Somitome, 5030 Leer |

3- AN RS e E YRS -y BB R L R e R R e g

Setial number

L 43S
lo H336.Ho ... =0, Sokdh@ikam tojer]
I evrenrtie veives e ersra s

' Sputteting and lﬁ(’:quttrin,g equipment
Type of equipment Serial number Supplier

8o LT, 3 h«évtus
389036“( ....... Smﬁotvf

additiom] information

6 PIARE T R TI RN IR P AT PG4T AKX F AT LA RN BB B E R R LY

FxhibitC2/DVYDVideoDise-DYDROMDisc/ 10-2002
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Manufacturing Equipment List DVD Video Disc/DVD ROM Disc

Name Licensee:

Gam ekt e E £ Y b

choztiﬁ?; pmigé? .inqg!a(~o-§4‘? ” & v " Eb kA

Ay eEECEL A E i gy i R dea b

System number: é, Type: Sp%‘?_.l,x\&a..
Date of installation/sommissioning; '

1 ]
Supplies 5&«2@01&25 ccsrsns g
evmuiesres s ennssserinsesvessivisonsessnnro | Serial number, S0eORIEQ..... ...
This production system is suftable for WOVDS S
DVD 9/ DVD 10

J Injection mioulding equipment
' Seria] numbet Supplier additional information

TN A5 L 3%}'{"@““5’ $030 [ l
2 239 Semd s, SD3o LHYer

T P v e febaes prrr e h e e
Moulds

Serial number SID code Supplier additional information

s Seikels Gikam  Falour©
o HYORH L e SikihGiken Cagper
Sputtering and Jacgiering equipment

Type of equipment Serial number Supplier

|1 SpadbsSadClide,  38L0IBO....  Shaglus...
|2 waﬁu[%’gw‘f‘éwﬂ— 286s0(80 3.{1(‘5@(0’5
|3 Shogbs bgoarkoy FBL00UAQ.... Sugolos.....

rivegdhinad

4 ERRERAEE PR RS EEVAT IR TR L R L LA R R ERE ALES AR NEFE EFvRERET RS IS
i 5 ..................... kDb ATt * I e W W 1 IR AP P S ar s ) ER RN
§ 6 ............................ 14 1A +

lixhibit C2/DYDVideoDise-DVDROMDisc/ 10-2002
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Manufacturing Equipment List DVD Video Disc/DVD ROM Disc

Name Licensee: s Cre«S‘L . M A‘mﬂ' {—’. araesesene

Lo L . EJ. @a“
Reporting period: e N bl s 1ty AT 48

System number: .. T viii i e Type: . 3pa~c.e.lim2- v
Date of installation/commissioning: 1

{ Supplies: .'ijizﬁuLuS ...... ovorar s

v s s v e e s | Seglal number%eoo{&( P

This production system is suitable for [ /DVD 5
DVD 9 /DVD 10

Phlease lich ar appropriate (rnbltiple sslections porsible) 7 DVD14 / DVD 18

injection moulding equipment
Serial number Supplier additional information

LoA38. 3@»*«5{“5% SD3o  Leyer©
2. I3 o, 5414@'{'@“«9 3D30 !’M’WC

Moulds .
Serial number SID code Supplier additonal inforsidtion

L Asast.. 9FA Aween.. S wud bagoc® |
2. AKGIABB.i Axxioom.... 5 uwlfﬂ-. L«L{er( |

3 R O Ry - E RN HAE R v B AT T NN b A E b bRk

| Sputteting and lacquering equipment

N R R LR R R Y R R TR R T NP

Serial nuinber Supplier

skt .e"- LN, .; ., .. 2 = Driradi R W % RN .g&l@'ﬂlﬂﬁ e
s, SpusirCathude: BECRUR( ... Stagelus.....
Sl bsguortes,  B8kseidl.... Stegtlos.....

Ve as

s
;.
S
2
PR
8
2

>
Qf; ::‘ A
¢ o

(&)

(R R ER e R E S e R R ER T R N

6 Yh B ek 4 T4 R A At A LY R LD S A3 WS b % A b e ) ALK AL AR SRR T FART

lixhibit (;2/DVDVideoDise-DVRROMDise/ 10-2002
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E
This Agteement is enteted into this 1 - day of GU \v\ __, 2002 by and between

KONNKLIJKE PHILIPS ELECTRONICS N.V., having its registered offices in Findhoven, The
Nethetlands, (hereinafter refetred to as “Philips”)

and

NATIONAL FILM LABORATORIES, INC. d/b/a CREST NATIONAL, having its registered
office in 6721 Romaine Street, Hollywood, CA 90038 (hereinafter teferred to as “Licensee”)

WHEREAS, Licensee is engaged in the mannfactute of DVD-Video Discs and, in the process of
such manufacture, is taking use of the technology developed by Dalby Laboratoties Inc. and known
as AC-3;

WHEREAS, Philips, Institut fiit Rundfunk Technik G.tm.b.F. of Miinchen, Germany, (IRT) and
France Télécom R&D of Issy Les Moulineaux, France (France Télécom) own cettain patents
relating to the AC-3 technology, these patents (hereinafter referred to as “Licensed Patents”) ate
listed in Exhibit I heteto;

WHEREAS, Philips has been authorized by IRT and France Télécom to grant licenses for the use of
the Licensed Patents in connection with the manufacture of DVD-Video Discs making use of the
AC-3 technology, while IRT and France Télécom each retain the right also to license their respective
patents relating to the AC-3 technology separately so that interested manufactusets may opt to take
out individual licenses under the televant patents of Philips, IRT and France Télécom instead of a
combined Heense;

WHEREAS, Licensee has requested from Philips a license under the Licensed Patents in connecton
with the manufacture of DVD-Video Discs making use of AC-3 and Philips is willing to gtant such
license on the conditons set forth herein;

IT IS HEREBY AGREED AS FOLLOWS:

Article 1 - Definitions

1.01  "Disc" shall mean a non-recordable reflective disc-shaped information carrier comptising any
kind of infotmation including, but not limited to, audio, video, text and/or data related
information, which is irreversibly stored in one or mote layers during and as an integral part of
the manyfacturing process of the disc in a fortm which is optically readable by playback
devices using a laser-beam.

USA-DVDAC-3Disc/03-2002
s:\s8\company documents\crest national-dvd dist-joint-ac3-nse-090402 May 2002
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1.02

1.03

1.04

1.05

1.06

1.07

#:808

"Player" shall mean a playback device for optically reading information stored on a Disc and
converting such information into electrical signals for reptoduction putposes.

"DVD-Video Disc" shall mean » replicated Disc comprising any kind of information
including, but not limited to, audio, video, text, and/ot data related information, encoded in
digital form, which is optically readable by a DVD-Video Player (as heteinafter defined).

"DVD-Video Player'; shall mean 4 Player capable of reproducing information stoted on a

DVD-Video Disc and converting such infosmation into electrical signals, in accordance with

the DVD-Video and DVD-ROM Standatd Specifications (as hereinafter defined), which
electrical signals ate ditectly capable and intended to be used for visual reproduction through
standard television teceivers and/or video maonitots.

“DVD-Video and DVD-ROM Standard Specifications” shall mean the specifications for
the DVD Systems, as specified in the document “DVD Specifications for Read-Only Disc,
vesion 1.0 (parts 1, 2 and 3)” of Aupust 1996, ot any updated version theteof, as issued by
the DVD Fotat/Logo Licensing Cotporation.

"Licensed Product(s)" shall mean DVD-Video Discs incorporating the AC-3 technology,
manufactured and/or sold in accordance with the provisions hereof, which have been duly
reported and on which the toyalties duc hereunder ate paid in accordance with the provisions
of this Agteement.

“Licensed Patents” shall mean the patents as listed in Exhibit I heteto,

The term “essential” as nsed in relation to patents in this Agreement shall refet to patents, |
the use of which is necessary (either directly or as a practical mattet) for the use of the AC-3
technology in connection with the Licensed Products.

Philips will comsnission an independent patent expert to review the Eutopean, Japanese and
US patents listed as essential in Exhibit 1 in order to confirm the essentiality of such patents.
In the event that said independent expert would find that any of the patents would not qualify
as essential as defined in this Agteement, Philips shall delete such patent (as well as the
equivalent nationsl patents) from the televant Exhibit and such patent will be put on the
relevant Exhibit of non-essential patents. Any such finding 2nd deletion however, shall not
affect the oblipation of Licensee to pay the toyalty on each Licensed Product as specified in
Article 3.01, provided that, in the event that none of the Licensed Patents would be inftinged
by the manufactute of Licensed Products within the Tertitory, Licensee shall have no
obligation to pay royalties in respect of Licensed Products manufactuted within the Tertitory
and which ate ditectly sold for final use within the Tettitoty ot directly exported for final use
to a country in which no Licensed Patents subsist. Notwithstanding such deletion, Licensee
shall retzin the tight to continue the use of such deleted patent(s) in accordance with this
Agreement, without any additional payment, unless Licensee explicitly notifies Philips in
writing of its decision to waive such right.

In the event that Philips or TRT ot France Télécom {or any of their Associated Companies, as
hereinafter defined) would have additional patents {other than patents acquired from third

USA-DVDAC-31isc/03-2002 .
si\s&]\company dacurnents\creat national-dvd disc-joint-ac3-usa-000402 May 2002
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parties aftet the date of Jamuary 1, 1997) i its patent portfolio which ate essential to the
manufacture, sale or other disposal of Licensed Products and which have 2 filing date or ate
entitled to a so-called ptiosity date prior to January 1, 1997, but which have not been listed as
cssential patents in the Bxhibit hereto, Philips will notify Licensee accordingly and such
additional patents will be added to the Licensed Patents. Any patents as may be added as
essential patents to the Exhibit, will similarly be subject to the teview by the independent
patent expett in accordance with the preceding paragraph,

The patent lists provided to Licensee upon execution of the Agreement ate subject to change
in accordance with the provisions of this Agteement, With regard to the rights granted to
Licensee hereundet, the patent lists published by Philips on its website

(wrerw Jicensing.philips.com) or otherwise communicated by Philips to Licensee aftet the date
of execution hereof shall prevail over the lists provided to Licensee upon execution of this
Agreement.

1.08 "Associated Company" shall mean any one or mote business entities (1) owned ot
controlled by Philips, IRT, France Télécom ot Licensee, (2) owning or controlling Philips,
IRT, France Télécom or Licensee, or (3) owned ot controlled by the business entity owning
or controlling Philips, TRT, France Télécom ot Licensee at the matetial titne. For the purposes
of this definition 2 business entity shall be deemed to own and/or to control another business
entity if more than 50% (fifty per cent) of the voting stock of the latter business entity,
ordinarily entitled to vote in the election of ditectots, {ot, if thete is no such stock, more than
50% (fifty per cent) of the ownership of or controlin the latter business entity) is held by the
owning and/or controlling business entity.

1.09 "Territory" shall mean the geogtaphic atea known as the United States of Ametica, its
tettitoties and possessions.

icle 2 — Grant of rights

201 For the term of this Apteement, Philips hereby grants to Licensee a non-exclusive, non-
transferable license undet the Licensed Patents to use the AC-3 technology in the
manufactute of Licensed Products within the Tettitory and to sell or othetwise dispose of
Licensed Products so maonfactured in all countries of the world.

2.02 In considetation of the undertakings set forth in Articles 2.01, 202 and 2.04 and similat
undertakings by thitd patty licensees of Philips and without prejudice of the provisions of
Atticle 5, fot a petiod of tent yeats from the Effective Date (as hereinafter defined) Licensee
agtees to grant to Philips, IR'T, France Télécom and theit respective Associated Companies in
respect of the use of the AC-3 technology in the matmfacture of DVD-Video Dists, non-
exclusive, non-transferable licenses, on reasonable, non-discriminatory conditions compatable
to those set forth heein, to nse the AC-3 technology in the manufacture of DVD-Video
Discs and to sell or othetwise dispose of DVD-Video Discs, under any and all present and
future patents, for which Licensee ot its Associated Companies have or may heteafter acquite
the tight to grant licenses and which ate essential to the use of AC-3 technology in the
manufacture of DVD-Video Discs and the subsequent sale or other disposal thereof, and

UBA-DVDAC-3Disc/03-2002
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2.03

301

3.02

#.868

which patents wete fizst filed in any countty of the wotld prios to the date of tepmination of
this Agreernent:

Philips uadertakes that it will offer, at the request of any of Licensee’s Associated Companies,
which has concluded 2 DVD Video Disc and DVD ROM Disc Patent License Agreement, to
any such Associated Company, 2 non-exclusive and non-

transferable license under the Licensed Patents to use the AC-3 technology in the
manufactute of DVD-Video Discs on reasonable and non-discriminatory conditions
compatable to those set forth herein, to manufacture, sell or otherwise dispose of DVD-
Video Discs incotpotating the AC-3 technology.

In considetation of Philips’ undestaking as set out in the preceding patagraph, Licensee
undettakes that all of its Associated Companies which have or may hereaftet acquite patents
essential to the manufactute, sale or other disposal of DVD-Video Discs incorporating the
AC-3 technology and which patents were first filed in any country of the world prior to the
date of termination of this Agteement, shall make available licenses undes such patents, on
reasonable, non-diseriminatory conditions compatable to those set forth hetein to Philips, any
of Philips’ Associated Companies and to other third parties who have enteted ot will enter
into a license agreement with Philips ot an Associated Company of Philips i respect of
DVD-Video Discs incotpotating the AC-3 technology.

Article 3 - Royalties, Reports and Payments

Tn consideratipn of the rights granted heteunder by Philips to Licensee, Licensee agtees to pay
to Philips a royalty of US$ 0.003 (thtee tenths of 2 US dollar cent) on each Licensed Product
sold by Licensee, in which any one ot mote of the Licensed Patent(s) is (are) used, ittespective
of whether such Licensed Patent(s) is (are) used in the country of manufacture, sale ot othet
disposal.

A Licensed Product shall be considered sold when invoiced or, if not invoiced, when
delivered to a party other than Licensee.

For the avoidance of doubt, in the event the manufacture by Licensee of Licensed Products
within the Tertitory would not infringe any of the Licensed Patents, Licensee shall have no
obligation to pay the royalties due on the basis of this Agreement in respect of Licensed
Products manufactuted within the Tettitory and which are directly sold for final use within
the Testitory or directly exported fot final use to 2 country in which no Licensed Patents
subsist.

Within 30 days following 31 March, 30 Tune, 30 September and 31 December of each year
during the term of this Agreement, Licensee shall submit to Philips (even in the event that no
sales have been made) a written statement, signed by a duly authotized officer on behalf of
Licensee, setting forth with tespect to the preceding quarterly petiod:

(1)  the quantities of DVD-Video Discs incorporating the AC-3 technology manufactuted
by Licensee;

USA-DVDAC-3Disc/(3-2002
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3.03

3.04

3.05

3.06

3.07

#:869

2 a computation of the toyalties due under this Agreetnent.

Licensee shall pay the royalties due to Philips within 30 days aftet the cnd of each quarterly
petiod, in US Dollars. .

Yicensee shall submit to Philips, once pet calendar yeat, et audit statement by its external
auditors, who shall be public certified auditoss, confitming that the quarterly royalty
statements as submitted by Licensee to Philips for the last four quattetly periods, ate true,
complete and accurate in every tespect. Such statement shall be submitted within 90 days
following the end of Licensee’s financial yeat.

Within 30 days following the expitation ot termination of this Agreement, Licensee shall
submit to Philips a certified repost on the fumber of Licensed Products in stock at the time
of cxpiration or termination of this Agreement. Royalties, calculated in accordance with
Atticle 3.01, shall be due and payable on all Licensed Products manufactuted prior to, but
temaining in stock with Licensee o the date of expiration ot termination of this Agreement,
For the avoidance of doubt, this Article 3.03 shall be without prejudice to the provisions of
Article 5.06.

Asty payment under this Aprecment which is not made on the date(s) specified herein, shall
accrue interest at the rate of 2% (two pet cent) per month (ot patt thereof) ot the maxitnum
amount petmitted by law, whichever is lowet.

All payments to Philips under this Agreement shall be made by transfcr in such currency,
convertible in the sense of Articles VIII and XIX of the Articles of Agreement of the
International Monetary Fund, a8 designated by Philips. The rate of exchange for converting
the cuttency of the Tettitory shall be the telegraphic ttansfer selling rate of the designated
cutrency as officially quoted in the Territory by the officially authorized foreign exchange
bank for payment of currency transactions on the day that the amonnt is due and payable.

All costs, stamp duties, taxes and othér similar levies atising from ot in connection with the
conclusion of this Agreement shall be borne by Licensee. However, in the event that the
government of 4 countty imposes any income taxes on payments made by Licensee to Philips
hereunder and tequires Licensee to withhold such tax from such payments, Licensee may
deduct such tax from such payments. In such event, Licensee shell promptly provide Philips
with tax receipts issued by the televant tax authorities 50 as to enable Philips to supporta
claim for ctedit against income taxes which may be payable by Philips and/or its Associated
Companies in The Netherlands and to enable Philips to document, if necessaty, its '
compliance with taz obligations in ary judsdiction outside The Nethetlands.

In otder that the royalty statements provided fot in this Article 3 may be verified, Licensee
shall keep complete and accurate books and recotds and shall keep the books and recotds
available for a pefiod of 5 years following the manufacture, sale ot other disposal of each
Licensed Produst,

In ordet to vetify the cortectness of the aforementioned royalty statements, Philips shall have

USA-DVDAC-3Dige/03-2002 *
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3.08

3.09

4.01

#:8%0

the right to inspect the books and records of Licensee from time to time. Any such inspection
shall take place no more than once per calendar yeat and shall be conducted by 4 public
cettified auditot appointed by Philips. Philips shall give Licensee written notice of such
inspection at least 7 days priot to the inspection. Licensee shall willingly co-operate and
provide all such assistance in connection with such inspection as Philips and/or the auditot
may requite. The inspection shall be conducted at Philips' own expense, provided that in the
event that Licensee has failed to submit royalty statements and/or yeatly written statement(s)
by its extetnal auditors, as provided for in Article 3.02, in respect of the pesiod to which the
inspection relates ot in the event that any disctepancy ot error exceeding 3% (three per cent)
of the monies actually due is established, the cost of the inspection shall be botne by Licensee,
without prejudice to any other claim or remedy as Philips may have under this Agteement oz
undet applicable law.

Philips’ tight of inspection as set out in this Article 3.07 shall survive termination ot expiration
of this Agreement. :

Without prejudice to the provisions of Article 3.07, Licensee shall provide all relevant
additional infotmation as Philips may reasonably request from time to time, so as to enable
Philips to ascettain which prodncts manufactuted, sold ot otherwise disposed of by Licensee
ate subject to the payment of royalties to Philips heteundet, the patents which have been used
in connection with such products, and the amount of royalties payable.

As a condition precedent to the entry into fotce of this Agteement, Licensee shall submit to
Philips a royalty statement in respect of DVD-Video Discs incotporating the AC-3
technolopy manufactured and sold or otherwise disposed of by Licensee befote the Effective
Date of this Agreement in accordance with the provisions of Article 3.02. Within 7 days
following the execution of this Agreement, Licensee shall pay to Philips the royalties on such
DVD-Video Discs incorporating the AC-3 technology, calculated by applying the royalty rate
of US$ 0.003 for each such DVD-Video Disc incorporating the AC-3 technology. The toyalty
statement shall similarly be subject to Philips’ tight of audit as set out in Article 3,07, Within
45 days following the exccution of this Apteement, Licensee shall subsit to Philips an audit
statement by its extesrnal auditors, who shall be public certified auditors, confirming that this
toyalty statement is true, complete and accurate in every respect.

Article 4 - No Warranty and Indemnification

It is acknowledged by Licensee that third patties may own industrial and/os intellectual
propetty tights in the field of the AC-3 technology. Licensee acknowledges and agrees that
Philips, IRT and France Télécom and theit respective Associated Companies make no
wattanty whatsoevet that the use of the AC-3 technology ot the manufacture, sale ot other
disposal of any Licensed Product does sot infringe or will not cause infringement of any
industrial and/or intellectual property rights other than the Licensed Patents.
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Article § - Term and Tenmination

501 ‘'This Agreement shall enter into force on the “Effective Date”, being the date first written
above. In the event that validation of this Agreement is requited by the competent
governtmental authorities, the Effective Date shall be the date of such validation. This
Agreement shall remain in force for a petiod of 10 years from the Effective Date, unless
terminated eatlier in accordance with the provisions of this Article 5.

502 Without prejudice to the provisions of Article 5.03 through 5.06, each party may terminate
this Agteement at any time by means of written notice to the other party in the event that the
othet patty fails to perform any obligation under this Agreement and such failure is not
remedied within 30 days after receipt of a notice specifying the nature of such failute and
tequiting it to be remedied. Such right of termination shall not be exclusive of any other
remedies o means of redress to which the non-defaulting patty may be lawfully entitled and
o1l such temedies shall be cumulative. Any such termination shall not affect any royalties ot
other payment obligations under this Agreement accrued prioz to such termination.

503 Philips may terminate this Agreement forthwith by means of notice in writing to Licensee in
the event that a creditor ot other claimant takes possession of, ot a receiver, administrator ot
similar officet is appointed over any of the assets of Licensee or ifi the event that Licensee
makes any voluntary arrangement with its creditors or becomes subject to any court or
administration ordet pursuant to any bankruptcy or insolvency law.

504 Additionally, insofar as legally pettitted, Philips may terminate this Agreement at any time by
tmeans of written notice to Licensee in case Licensee or an Associated Company of Licensee
has been found liable by a competent court ox administrative authority to have committed a
serious act of piracy with respect to copyrights of third parties.

505 Philips shall have the right to terminate this Agreement forthwith or to revoke the license
granted undet any of Philips', IRT's ot France Télécom’s respective patents in the event that
Licensee ot any of its Associated Companies brings 2 claim fot infringement of any of its
patents essential for the use of the AC-3 technology in the manufacture of DVD-Video Discs
and/or the sale ot other disposal thereof against Philips, IRT ot France Télécom and/ot any
of their respective Associated Companies and Licensee refuses to license such patents on fair
and reasonable conditions to Philips, IRT and France Télécom respectively.

506 Upon the termination of this Agteement by Philips for any reason pursuant to Article 5.02
thtough 5.05, Licensee shall immediately cease the manufacture, sale ot other disposal of
DVD-Video Discs incorporating the AC-3 technology in which any one or mote of the
Licensed Patents are used. Furthet, upon such termination, any and all amounts outstanding
heteundet shall become imediately due and payable.

507  All provisions of this Apteement which are intended to survive (whether express ot implied)
the expity ot tetmination of this Agreement, shall so sutvive.
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0

icle 6 - ellaneous

6.01 Any notice réquired under this Agteement to be sent by cither party shall be given in writing
by means of a letter ot facsimile directed:

in respect of Licensee, to:

National Film Laboratories, Inc. d/b/a Crest National
6721 Romaine Street
Hollywood, CA 90038

in respect of Philips, to:

Koninklijke Philips Blectronics N.V,

c/o Philips International B.V.

Intellectual Property & Standards - Legal Department
P.O. Box 80002, Building SFF-8

5600 JB Eindhoven

The Nethetlands

Fax. +31 40 2734131

with a copy to:

U.S. Philips Corporation
580 White Plaing Road
Tatrytown, New York 10591

or to such other address as may have been previously specified in writing by cither party to
the other. .

6.02 This Agreement sets forth the entire understanding and agteement between the parties as to
the subject matter hereof and supersedes and replaces all prior artangements, discussions and
undetstandings between the patties relating thereto, Neither party shall be bound by any
obligation, warranty, waivet, release or representation, except as expressly provided herein, ot
as imay subsequently be agreed in writing between the parties.

6.03 Nothing contained in this Agreement shall be construed:

(2) as imposing on either party any obligation to instigate any suit or action fot
infrinpement of any of the patents licensed hereunder ot to defend any suit or action
brought by a thitd party which challenges or telates to the validity of any of such
patents. Licensee shall have no tight to instigate any such suit or action for
infringement of any of the patents licensed by Philips heteundet, nor the rdght to
defend any such suit ot action which challenges ot telates to the validity of any such
patent licensed by Philips hercunder;

USADVDAGC 3Diec/03-2002
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(b)  as imposing any obligation to file any patent application of to secute any patent of to
maintain any patent in force;

(@  as conferting any license or right to copy ot imitate the appeatance and/ot design of
any product of Philips, IRT, France Télécom ot any of theit Associated Companies;

(d s conferring any License to manufactute, use, sell or otherwise dispose of any product
ot device othet than a Licensed Product.

6.04 Neithet the failure not the delay of either patty to enforce any provisions of this Agteement
shall constitute a waiver of such provision ot of the right of either patty to enforce each and
every provision of this Agteement.

6,05  Should any provision of this Agreement be finally determined void ot unenfotceable in any
judicial proceeding, such detetmination shall not affect the operation of the remaining
provisions hereof, provided that, in such event, Philips shall have the tipht to tetminate this
Agreement by written notice to Licensee.

6.06 This Agreement shall be governed by and construed in accordance with the Jaws of The State
of New Yorl,

Any dispute between the parties hereto in connection with this Agreement (including any
question tegarding its existence, validity ot tetmination) shall be submitted to any state ot
federal courts in The State of New York, provided always that, in case Philips is the plaintiff,
Philips tnay at its sole disctetion submnit any such dispute to either the state ot federal courts
in the venue of Licensee’s tegistered office, of to any of the state or fedesal courts in the
Territory having jutisdiction. Licensee hereby itrevocably waives any objection to the
jurisdiction, ptocess and venue of any such court and to the effectivencss, execution and
enforcement of any ordet ot judgment (including, but not limited to, a default judgment) of
any such court in relation to this Agteement, to the maximum extent permitted by the law of
any jutisdiction, the laws of which might be claimed to be applicable regarding the
effectiveness, enforcement ot execution of such order ot judgment.
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10

AS WITNESS, the parties heteto have caused this Agreement to be signed on the date fiest written

ghove,
KONINKLIJKE PHILIPS ELECTRONICS NATIONAL FILM LABORATORIES, INC.
NV,

d/b/a CREST NATIONAL

Rt~ \
Tithe; 6\’?
Date; e Date: 10 ('3;35 ’ m-'—'
USA-DVDAC-3Disc/D3-2002
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- PHILIPS
Koninklijke Philips Electronics N.V.
National Film Laboratories, tnc. Egﬁgsh:’éé?fmn
dib/a Crest Digital Tha Nethetlands

3845 E. Coronado Strest
Anaheim, CA 82807
USA

Y ¥

Ref. LP3-A6K-100
Subject: Notice of Termination under the DVD Date: November 17, 2011
Video Disc and DVD ROM Disc Patent License
Agreement; the Patent License Agreement for
the Use of AC-3 Technologies in the
Manufacture of DVD-Video Discs; and MPEG
Audio Patent License Agreement

Dear Sirs,

Referance is made to {1) the DVD Video Disc and DVD ROM Disc Patent License
Agreement ("DVD Agreement’), (2) the Patent License Agreement forthe Wse of AC-
3 Technology In the Manufacture of DVD Video Dises {"AC-3 Agreement”) and (3) the
MPEG Audio Patent License Agrsement ('MPEG Agreemient’), each made effective
July 1, 2002 (collectively "the DVD Agreemerits™) between Koninklike Philips
Electronics N.V. (“Philips™ and National Film Laborateries, Inc. dib/a Crast National
(currently d/bfa Crest Digital) {"Crest").

We refer-to the Notice of Default dated July 14" 2010, As your company has failed to
remiedy the defauilts stated within the 30:day period referred toin sald letter we
hereby terininate the DVD Agreements, We further note that in addition to the
defaulls noted in our July 14, 2010 lgtter, Grest has continued to default by not paying
the royalties due in full under the DVD Agreements through the third calendar
quarter of 2011,

We demand that Crest National immediately cease the manufacture and sale of DVD
Dises using any one ormare of Philips’ patents.

Konlnktike Falllps. Eracionios Ny, EV-8G-02-2010
Eindhoven The:Netherlaris

‘Commersal Reglstar Elndhovenna.

17001815
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- HILIPS

Date: November 17, 2011
Page: 2

We hereby confirm that the Agreements are terminated with immediate effect, subject
to the reservation of all our rights, including but net fimited to the right to claim
royalties together with interest up to the date of actual payment of alt tue amounts,
as well as any damages with respect to any infringement of Philips' patents following
termination of the Agreements.

Yours sincerely,

Konirklijke Philips Electronics M.V,

H.B. Sakkers
Legal Depariment
Philips Intellectual Property & Standards
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#:808
PROSIKAUER ROSE LLP Fat Pio B 2800 Y

Kenneth Rubenstein
Mamber of the Flrm

Direot Dial 212,969.3186
krubensteln @ progkausr.com

April 21, 2006
Via E-Mail & Facsimile

Philips Intellectual Property & Standards
P.0 Box 220

5600 AE Eindhoven

The Netherlands

Re:  DVD Patent Licensing Program
Our Reference No.: 58363-012

Dear

We provide herewith our April 2006 Curmutative Report of Philips 1.8, Patents Bssential for
DVD-ROM znd DVD-Video Disog and out Apil 2006 Comulative Report of Philips US.

Patents Besenfial for DVD-ROM and DVD-Vidao Playback, These reports list all Philips
11,8, patents that we, as of this date, have found essential for implementing either or both of
the following two DVD standards:

DVD Specifications for Read-Only Disc, Part 1, PHYSICAL
SPECIFICATIONS Version 1.0, May 2004 (“DVD-ROM Standard”);

DVD Specifications for Read-Only Disc, Part 3, VIDEO SPECIFICATIONS
Version 1.1, Augnst 2001 (“DVD-Video Standard™),

Our evaluations are based on:

1. Our review of the patent specification, certain claims of the patent, and the
prosecution history of the patent;

2 Claims analyses for certain patents presented to us by you;

3. Our review of the sbove-noted DVD standarnds; and
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#.864
PROSKAUER ROSE LLP
April 21, 2006
Page 2
4, Responses to questions regarding certain patents including written responses and

fave-to-face meetings,

A patent that is found fo be essential may be either “technically essential” or “essential as a
prectical matter.” -

A patent is “technically essential” if making, using, or selling a disc, player, or recarder, in
complance with a portion of the relevant DVD standard, directly infringes at least one claim
of that patent under 35 U.8,C. §271(a). Our reports indicate which patents are essential for
each of the disc category, the playback category, and the recording category (where
appropriate) of the respective DVD standard.

Consistent with our past practice, we have found essential for the disc category certain
patents that cover apparatuses used for making 2 dise, e.g., patents that cover apparatuses for
encoding or recording information on a DVD-Video disc.

As we are evaluating U.S. patents, we consider all of the grounds for infringement defined in
Title 35 (1.8.C. § 271, including, for example, inducement of infringement under 35 US.C. §
271(b), contributory infringement under 35 U.S.C. § 271(c) and product made by a patented
process infringement under 35 U.S.C. § 271(g). On a case-by-case basis, we have found a
limited number of method and apparatus claims essential for the disc category using one or
more of the foregoing bases,

If we are unable to conclude that a patent is “technically essential,” we may still be able to
find the patent “essential as & practical matter” for the respective IDVD licensing program.

To be “essential as & practical mattes,” a patent must be shown to have at least one claim
having no commercially realistic aliernative far implementing a portion of a particular DVD
standard. See Letter from Joal I Klein to Garrard R, Beeney, Esq., DVD Business Review
Letter #1 (December 16, 1998)(“3C DOJ letter”). However, for a patent (o be found essential
on this basis, evidence must be submitted that demonstrates such essentiality, Absent the
submission of evidence, we cannot find a patent to be essential as a practical matier.

Such evidence may come in various forms. For example, in the past, evidence we have
found persuasive included:

(2)  enidentification of substantially all of the relevant products in the
marketplace that comply with the relevant DVD standard (for example,
products whose individual market shares add up to 90% or more of the total
muarket); and

(b)  ashowing that the invention claimed in the patent submitted for evaluation is
being used by substantially all of the identified products.
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PROSKAUER ROSE LLP

Aprdl 21, 2006
Page 3

We will also take into consideration any other evidence submitted indicating that 2 patent is
essential as a praotical matter.

Tn other words, if, as determined on a case-by-case basis, there is significant evidence ofa
commercially realistic alterative to the patent, the patent cannot be found to be essential as 4
practical matter,

Pursuant to 1.5, law, we use a two-step process to review patent claims for essendality: first,
we interpret the patent claims; second, we compare the interpreted cleims to the pertinent
DVD standard. A patent claim is interpreted based on the claim language, the patent’s
specification, and the patent’s file history.

Claims that include “means-plus-function” limitations warrant special mention. An analysis
of a claim containing means-plus-function limitations involves the same tvo-Step process
described above: claim interpretation and a comparison of the interpreted claims with the
pertinent VD standard, Undet'U.S, law, a means-plus-function limitation is interpreted to
cover the struotite, material, of acts deseribed in the patent’s specification, and any
equivalents thereof, that perform the claimed function. Thus, interpreting & moans-plus-
function limitation requires identifying the claimed function and determining the
corresponding structurs, material, or acts disclosed in the patent's specification that perform
the claimed function. After interpreting & claimn Hmitation written in means-plus-function
format, the pertinent DVD standard is evaluated to determine whether it requires
performance of the clained fonction using the same structure, material, ot acts found in the
patent’s specification, or using an equivalent of such structure, material, or acts,

We have concluded that the patents listed on the attached reports are essential for

jmplementing one or more of the above-noted DVD Standards. The reasons for our findings
are set out in the atwtached reports,
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PROSKAUER ROSE LLP

April 21, 2006
Page 4

"The reports are organized as follows:

April 2006 Cumulative Report of Philips U.S Patents
Essential for DVD-ROM and DVD-Vides Discs

Appendix Al: Philips Patents Essential for DVD-ROM
Single Layer Discs

Appendix AZ; Philips Patents Essential for DVD-ROM
Dual Layer Discs

Appendix A3: Philips Patents Essential for DYD-Video
Single Layer Discs

Appendix A4: Philips Patents Essential for DVD-Video
Dual Layer Discs

Appendix AC-3: Philips Patents Essential for DVD-Video Discs
with AC-3 Audio

Appendix MPEG:  Philips Patents Essential for DVD-Video Discs
with MPEG Audio

Appendix DTS: Philips Patents Essential for DVD-Video Discs
with DTS Audio

Apl 2006 Cumulative Rbprart of Philips U8 Patents
Bssential for DYD-ROM and DVD-Videg Playback

Appendix Al: Philips Patents Essential for DVD-ROM Flayback

Appendix AZ: Philips Patents Bssential for DVD-Video Playback

Appendix AC-3: Philips Patents Essential for Playback of
DVD-Video Discs with AC-3 Audio

Appendix MPEG:  Philips Patents Essential for Playback of
DVD-Video Discs with MPEG Audio

Appeadix DTS: Philips Patents Hssential for Playback of
DVE-Video Discs with DTS Audio
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PROSKAUER ROSE LLP

April 21, 2006
Page 5
Please contast us if you require further assistance.

Very truly yours,
PROSKAUER ROSELLP

By:

Konneth Rubenstein
Enclosures

ol
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830

UNITED STATES DISTRICT COURT
CENTRAL DISTRICT OF CALIFORNIA

RONINKELLKE PEILIPS ELECTRONICS N.V.; and
1.5, PEILIPS CORPORATION

PLATNTIFE(S)
V.

CASE NUMBER

NATIONAL FILM LABORATORIES,

INC. d/b/a CREST NATIONAL

GROUP, INC.; BEACHBODY, LLC |
flk/a PRODUCT PARTNERS, LLC,  prommants).

SUMMONS

RONALD STEIN, STEPHEN STEIN,

ELAINE STEIN, MARTIN ROSS, and

LORRAINE ROSS,
TO: DEFENDANT(S):

A lawsuit has been filed against you.

Within 21 days after service of this summons on you (not counting the day you received it), you
must serve on the plaintiff an answer to the attached Iﬁlcompiaint o__. amended complaint
07 counterclaim [ cross-claim or a motion under Rule 12 of the Federal Rules of Civil Procedure. The answer

or motion must be served on the plaintiff’s attorney,

. whose address is

. Ifyou fzil to do so,

jadgment by default will be entered against you for the relief demanded in the complaint. You also must file

your answer or motion with the court.

WAy 25 201
Dated:

Clerk, U.S. District Court

By:

[Use 60 days if the defendant is the United Stales or a United States agency, or is an officer or emplayee of the United States. Allowed

60 days by Rule 12(a)(3)].

CY-01A (10411 7
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UNITED STATES DISTRICT COURT
CENTRAL DISTRICT OF CALIFORNIA

TOMINKLIIKE PHILIPS ELBCTRONICS N.V.; and | ¢a5e numBER
US. PHILIPS CORPORATION

B
v
X

PLAD\"I‘TF%-’ gyzgw Eﬁéfg ;m;f“?g%%‘\)\/(m

NATIONAL FILM LABORATORIES, |
INC. d/b/a CREST NATIONAL
GROUP, INC.;: BEACHBODY, LLC SUMMONS
fk/a PRODUCT PARTNERS, LLC, 1

RONALD STEIN, STEPHEN STEIN, _o oot

ELAINE STEIN, MARTIN ROSS, and
LORRAINE ROSS,
TO: DEFENDANT(S):

A lawsuit has been filed against you.

Within _ 21 days afier service of this summons on you (ot counting the day you received it), you
must serve on the plaintiff an answer to the attached E{complaint 0 amended complaint
[ counterclaim [ cross-claim or a motion under Rule 12 of the Federal Rules of Civil Procedure. The answer

or motion must be served on the plaintiff's attorney,

, whose address is

. If you fail to do so,

judgment by default will be entered against you for the relief demanded in the complaint. You also must file

your answer ot motion with the court.

Clerk, U.S. District Court

MAY 25 200 JULIE PRADO
Dated: _ By:

Deputy Clerk

(Seal of the Court)

[Use 60 days if the defendant is the United States or a United States agency, or is an officer or employee of the United States. Allowed

60 days by Rule 12(a)(3)].

CV-OIA (10711
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UNITED STATES DISTRICT COURT
CENTRAL DISTRICT OF CALIFORNIA

NOTICE OF ASSIGNMENT TO UNITED STATES MAGISTRATE JUDGE FOR DISCOVERY

This case has been assigned to District Judge Ronald S. W, Lew and the assigned
discovery Magistrate Judge is Frederick F. Mumm.

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

Cv1i2- 4576 RSWL (FFMx)

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

NOTICE TO COUNSEL

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

Subsequent documents must be filed at the following focation;

[X] Western Division Southern Division Eastern Division
312 N. Spring 5t., Rm. G-8 411 West Fourth St., Rm. 1-053 3470 Twelfth St., Rm. 134
Los Angeles, CA 90012 Santa Ana, CA 92701-4516 Riverside, CA 92501

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

CV-18 (03/08) NOTICE OF ASSIGNMENT TO UNITED STATES MAGISTRATE JUDGE FOR DISCOVERY1 28
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UNITED STATES DISTRICT COURT, CENTRAL DISTRICT OF CALIFORNIA
CIVIL COVER SHEET

W@m Page 120 of 130 Page ID

1{a) PLAINTIFFS (Check box if you are Tepresenting yourself L)

KONINKLDKE PHILIPS ELECTRONICS N.V.; and U.5, PHILITS

CORPORATION

DEFENDANTS

NATIONAL FILM LABORATORIES, TN

C.; BEACHBODY, LLC; RONALD

STEIN: STEPHEN STEIN; ELAINE STEIN; MARTIN ROSE; and LORRAINE

ROSS

(b} Attorneys (Firm Neame, Address and Telephone Numiber. [f you are representing

yourself, provide same.)
MAYER BROWNLLP

Tel: (£50) 331-2000

Two Palo Alto Square, Suite 300
3000 Ei Camine Real
Palo Alio, CA 94306

Attorneys (1 Known)

I, BASIS OF JURISDICTION (Place an X in one box only.)

3 1 U.S Government Plaingi{F

32 U.8. Governmenit Defendant

Ef?u Federal Question (U5,

34 Diversity {Indicate Citizenship

Governmen! Mot a Party)

of Parties in ltem [IT)

M1, CITIZENSHIP OF PRINCIPAL PARTIES - For Diversity Cases Only
{Place an X in one box for plaintiff and one for defendant.)

Citizen of This Stale

Citizen of Another State

Citizen or Subject al a Forcign Country [13

PTF DEF
o Ol
a2 0Oz

a3

Incorporaled or Principal Place

of Business in thi

Incorporated and Principal Place 15

PTF
4

DEF
4
is Stale

s

of Business in Another Stale

Foreign Nation

Os 06

IV, ORIGIN (Place an X in onc box anly.)

&1 Original
Praceeding

32 Removed from
State Court

{73 Remanded from 14 Reinstatedor 0 5 Transferred from another district (specify): 16
Recpened

Appellate Court

Mulii- - 37 Appeal to Districl
Diistrici Judge from
Litigation Magistrate Judge

V. REQUESTED IN COMPLAINT: JURY DEMAND: M’Yes {3 No (Check *Yes' only if demanded in complaint.)
ﬂMDNEV DEMANDED IN COMPLAINT: § Not Yet Determined

CLASS ACTION under F.R.CP. 23 O Yes fNo

VL. CAUSE OF ACTION (Cite the U.S. Civil Statute under which you are filing and write a briel

Patent Infringoment under 35 U.S.C. § 271; Breach of Contrac!

statement of cause. Do nol cite jurisdictiona) staties unless diversity.}

VII. NATURE OF SUIT (Piace an X in one box only.)

5 : ZC g EABER- & Tt
£1400 State Reapportionment {1110 Insurance PERSONAL -3 AR 710 Fair Labor Stancards
£1410 Antitrust 0120 Marine LMD Adrplane PROVERTY 01510 Motions to Al
[1430 Banks and Banking 0130 Miller Act O35 Airplune Prodiset {11370 Other Framd Vacate Sentence JiJ 720 Labor/Mgmit.
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and Corrupt Judgment 0 340 [h‘(;“b,'hw . Produet Linbility Other C1740 Railway Labor Act
Organizations 0151 Medicare Act 0 245 M:::zz T VANFRUETENES 0T 550 71790 Other Labor
1480 Consumer Credit 3152 Recovery of Defaulied Liability 71422 Appent 28 USC Litigation
(1490 Cable/Sat TV ; Student Loan (Excl. 01350 Motor Vehicle 158 (3791 Pmpl, Rel. Ine.
[1810 Selactive Bervice Veterans) 01355 Motor Vehicle {1423 Withdrawal 28 Security Acl
0850 SecurificsFCommodities/ JT1 153 Revovery of Broduet Liability | UBC ST 2610 Agriculture S PROPERTY RIGHTS
Exchange Overpayment of 0360 Other Personal IILRIGHTS 1620 Othes Food &  |[1,820 Copyrights
1875 Customer Challenge 12 Veteran's Benefits Injury 1441 Voting Drug B3(+ Patenl
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Act 1196 Franchise (368 Asbesios Personal |1 445 American willh {0630 Liquor Laws 1863 DIWC/DIWW
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UNITED STATES DISTRICT COURT, CENTRAL DISTRICT OF CALIFORNIA
CIVIL COVER SHEET

VII(n), IDENTICAL CASES: Has this action been previously fited in this court and dismissed, remanded or cloged? ©Ne O Yes
If yes, list case number(s):

VIII(b). RELATED CASES: Have any cases been previously filed in this court that are related to the present case? ®No O Yes
1f yes, list case number(s): -

Civil cases are deemed related if a previously filed case and the present case:
(Check all boxes that apply) [ A. Arise from the same or closely related transactions, happenings, or events; or
(18, Call for defermination of the same or substantially related or similur questions of law and fact; ot
{1 C. Far other ressons would entail subsiantial duplication of tabor if heard by different judges; or
1D, Involve the seme palent, teadematk or copyright, and onc of the factors identified above in a, b or ¢ also ig prosent,

IX. VENUE: (Wher completing the following information, use an additional sheel if necessary.)

() List the Counly in this District; California County outside of this Disirict; State if oiher than Califomia; or Foreign Country, in which EACH named plaintiff resides.
O Check here iT the povemmient, iis nyencios o erpleyaes ik 4 named plaingfl, If this box iz chacketl, go to item (B,

County in this District:* California County outside of Lhis District; State, if other than Califarnia; or Foreign Country
b -

Koninklijke Philips Electronies N.V. -- The Netherlands
U.S. Phifips Cotporation - Delaware

(&) List the Counly in this District; California County owtside of this District; State if other than Californie; or Foreign Country, in which EACH named defendant resides,
1 Cheek here if the govammen), its agencies o employees 5 2 named defendand, this box is cheeked, go (o am (£,

County in this District:* California County autside of this District; Stute, if other shan Califomia; or Foreign Country
National Film Laboratories, Inc.: Orange County. Beachbody, LLC; Stephen Stein -- Indiana
Ronald Stein; Elaine Stein; Martin Ross, Lotraine Ross: Los Angeles
County

{¢) List the County in this Digtrict; California County outside of this District; State if other than Califomia; or Foreign Country, ir which EACH claim arose.
Mote: In Iand condemnation vases, use the: location of the tract of land involved,

County in this District:* California Coumty outside of this Dristrict; State, if other than Califomia; or Foreign Country

Orange County -- All Claims

* Los Angeles, Orange, San Bernardine, Riverside, Ventura, Santa Barbars, or San Luls Obispo Counties
Notes n Jaird condemmntion cases, usg the kcution of the 1rac of taned involved |

X. SIGNATURE OF ATTORNEY (OR PRO PER): Vﬂ/f ’g/7‘€/.‘/-'"q”’>"“/' Date 5{/ Z‘![ [/ .00 2

Notice to Counsel/Parties:  The CV-T1 (45-44) Civil Cover Sheol st 1y infermation contained hesein nedtherreplace nor suppletnent the filing nwd serviee of plendings
or other papers as required by lew, This fori, approved by the Judiviul Conforence of he United States i Seplember [974, is required pursuant to Local Rule 3-1 s it filed
but is used by the Clerk of the Court for fhie mupose ol sintieties, vetue dad initiating the civil docket sheet. (Formare detailed instruclions, see separate instrpeiions sheel.}

Key to Statistical codes fe}uiing to Social Seeurity Cases:

Nature of Suil Code  Abbrevintion Substantive Statement of Cause of Action

Ba} HiA All olnims for health insurance benefits (Medicare) under Title 18, Part A, of the Social Security Act, ns amended.,
Also, include claims by hespitals, skilled nursing facilities, ete., for cerfification as providers of services under the
program. (42 US.C, L935FF(b))

862 BL All claima for "Black Lung™ benefits under Title 4, Fart B, of the Federat Coal Mine Health and Safety Act of 1969.
(30 U.8.C. 923)

863 DIWC All claims filed by insured workers for disability insurance benefits under Title 2 of the Social Security Act, as
umended; plus all claims filed for child’s insurance benefits based on disability. {42 U.B.C. 405(g))

863 DIWW Al vlaims fled for widows or widowers insurance benefite based on disubility utder Title 2 of thie Social Security
Act, as amended, (42 U.8,C. 405(g))

864 581D All claims For supplemental secutity income payments based upon disability filed under Tille 16 of the Social Securily
Act, as amended.
865 RSI All claims for retivement (old age) and survivors benefits undec Title 2 of the Social Security Act, as amended. (42
USE.C. (gD
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