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UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C. 20436

In the Matter of

CERTAIN HIGH-BRIGHTNESS LIGHT EMITTING Inv. No. 337-TA-556

DIODES AND PRODUCTS CONTAINING SAME

N’ N N N S e’

ORDER
Upon consideration of the motion by Respondent Epistar Corp. for a stay of the
Commission’s limited exclusion order, and of the responses to this motion filed by Complainant
Philips LLC and the Commission investigative attorney, the Commission hereby ORDERS that:
1. Respondent’s Motion to Stay Enforcement of Exclusion Order Pending Appeal is
denied.
2. The Secretary shall serve copies of this Order upon each party of record in this

investigation.

By Order of the Commission.

William R. Bishop

Acting Secretary to the Commission

Issued: August 20, 2007
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PUBLIC VERSION

UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C. 20436

In the Matter of

CERTAIN HIGH-BRIGHTNESS LIGHT EMITTING Inv. No. 337-TA-556

DIODES AND PRODUCTS CONTAINING SAME

COMMISSION OPINION ON DENIAL OF MOTION FOR STAY

INTRODUCTION

On May 9, 2007, the Commission issued a limited exclusion order in the above-
referenced section 337 investigation. The respondent subject to the Commission’s order has
moved for a stay of enforcement pending appeal to the U.S. Court of Appeals for the Federal
Circuit.
PROCEDURAL HISTORY

The Commission instituted this investigation on December 8, 2005, based on a complaint
filed by Lumileds Lighting U.S., LLC (originally “Lumileds”, now “Philips”) of San Jose,
California on November 4, 2005. 70 Fed. Reg. 73026. The complaint, as amended and
supplemented, alleged violations of section 337 of the Tariff Act of 1930, as amended, 19 U.S.C.
§ 1337, in the importation into the United States, the sale for importation, and the sale within the
United States after importation of certain high-brightness light emitting diodes (“LEDs”) and
products containing same by reason of infringement of claims 1 and 6 of U.S. Patent No.
5,008,718 (“the ‘718 patent™), claims 1-3, 8-9, 16, 18, and 23-28 of U.S. Patent No. 5,376,580
(“the ‘580 patent”), and claims 12-16 of U.S. Patent No. 5,502,316 (“the 316 patent”). The

Commission’s notice of investigation named Epistar Corporation (“Epistar”) of Hsinchu,



Taiwan, and United Epitaxy Company (“UEC”) of Hsinchu, Taiwan as respondents. The two
respondents merged on December 30, 2005, shortly after institution of the investigation. Epistar
is the surviving entity.

On May 15, 2006, the Commission published notice of its determination not to review an
initial determination (“ID”) (Order No. 14) from the presiding administrative law judge (“ALJ”)
granting Lumileds’ motion for partial summary determination and dismissing Epistar’s
affirmative defense that the ‘718 patent claims are invalid. On November 13, 2006, the
Commission published notice of its determination not to review an ID (Order No. 29) from the
ALJ granting Lumileds’ motion to amend the complaint to: 1) remove UEC as a named
respondent, 2) change the complainant’s full name from Lumileds Lighting U.S., LLC to Philips
Lumileds Lighting Company LLC, and 3) identify additional Epistar LEDs (the MB 1I, GB I, GB
II, OMA 1, and OMA 1II products) alleged to infringe one or more patents-in-suit. 71 Fed. Reg.
66195.

On January 8, 2007, the ALJ issued his final ID, finding a violation of section 337 with
respect to the ‘718 patent by certain of respondent’s accused products (MB family of LEDs), but
no violation with respect to the ‘316 and ‘580 patents as to any of respondent’s products. On
February 22, 2007, the Commission determined to review certain issues in the ID regarding claim
construction of the asserted patents. 72 Fed. Reg. 9355-6 (Mar. 1, 2007). The Commission
issued its determination on review on May 9, 2007, which reversed-in-part and modified-in-part
the ALJ’s final ID by modifying the construction of the claim limitations “substrate” and
“semiconductor substrate”, as well as other claim constructions, and finding infringement and
thus a violation of section 337, with respect to the ‘718 patent for all of Epistar’s accused LEDs.

72 Fed. Reg. 38101-2 (July 12, 2007). Accordingly, the Commission issued a limited exclusion
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order prohibiting the unlicensed entry of LEDs covered by claims 1 or 6 of the ‘718 patent,
packaged LEDs including the infringing LEDs, and boards consisting primarily of an array of
packaged, infringing LEDs, that are manufactured abroad or imported by or on behalf of
respondent Epistar. The Commission’s order does not cover any other downstream products.

The limited exclusion order became final on July 9, 2007, on the next business day after
the 60-day period of presidential review expired without disapproval of the order. See 19 U.S.C.
§ 1337(j). On July 13, 2007, Epistar filed a motion with the Commission for stay of enforcement
of the Commission’s exclusion order pending appeal to the Federal Circuit. On the same day,
Epistar filed a notice of appeal with the Federal Circuit and an expedited motion to stay the
exclusion order pending appeal. On July 16, 2007, the court issued an order granting a temporary
stay of the exclusion order pending its consideration of the motion papers. On July 23, 2007,
Philips filed 2 motion to intervene at the Federal Circuit and a response in opposition to Epistar’s
motion. It also filed a response to the motion pending before the Commission.

On July 31, 2007, Epistar filed replies both at the Federal Circuit and the Commission.
Epistar, however, failed to file a motion for leave to file a reply with the Commission, and its
reply has been disregarded by the Commission.

RELEVANT PRIOR LITIGATION AND MERGER

| From September 1999 through September 2001, Philips asserted the ‘718 patent against
UEC in litigation before a federal district court. See United Epitaxy Co., Ltd. v. Hewlett-Packard
Co., Agilent Technologies, Inc., and Lumileds Lighting U.S., LLC, No. C 00-2518 CW (PVT)
(N.D. Cal. filed September 7, 1999). Specifically, Philips asserted the ‘718 patent against
Epistar’s absorbing-substrate LEDs (a type of LED having a substrate that absorbs some of the

light emitted by the active layers). On August 30, 2001, Philips and UEC settled the litigation by
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negotiating and executing a [

]
In addition, from January 2003 through July 2004, Philips asserted the 718 patent against

Epistar in federal district court. See Lumileds Lighting U.S., LLC v. Epistar Corp., No. C 02-
5077 CW (PVT) (N.D. Cal.). In this litigation, Philips also specifically asserted the ‘718 patent

against Epistar’s absorbing-substrate LEDs. On approximately July 12, 2004, Philips and Epistar

settled the litigation by negotiating and executing [



]-

On December 30, 2005, UEC and Epistar completed a merger of the two companies. As
part of the merger agreement, Epistar, as the surviving company, assumed “all assets, debts,
rights, and obligations” previously held by UEC as of the date of the merger where these rights
and obligations include those relating to patents and contracts, as well as UEC’s status as a party
to this investigation. See Exh. 3 of Complainant’s Motion for Partial Summary Determination to
Dismiss Epistar’s Affirmative Defense that the ‘718 Patent Claims are Invalid.

[

] the ALJ granted Philips’ motion for partial summary determination to dismiss Epistar’s
Affirmative Defense that the ‘718 patent claims are invalid. See Order No. 14. He later granted
complainant’s motion to amend the complaint to add additional allegations of infringement by
Epistar. See Order 29.

DISCUSSION
Re;pondent Epistar’s Motion for Stay
A. Legal Standard for Determining Whether to Stay an Order Pending Appeal

The Commission has previously held that section 705 of the Administrative Procedure
Act (“APA”) (5 U.S.C. § 705) provides the requisite authority to stay the effective date of its
orders. Certain Agricultural Tractors Under 50 Power Take-Off Horsepower (“Tractors”), Inv.
No. 337-TA-380, Comm’n Opinion at 9-10 (Apr. 24, 1997). In determining whether to grant a |

motion for stay under section 705 of the APA, the Commission has applied the four-prong test



used by courts to determine whether to grant a preliminary injunction. Id.; Certain EPROM,
EEPROM, Flash Memory, and Flash Microcontroller Semiconductor Devices and Préducts
Containing Same (“EPROMs”), Inv. No. 337-TA-395, Comm’n Opinion at 88-90, USITC Pub.
No. 3392 (February 2001); see Cuomo v. U.S. Nuclear Regulatory Comm’n, 772 F.2d 972 (D.C.
Cir. 1985); Waskington Metro. Area Transit Comm’n v. Holiday Tours, Inc., 559 F.2d 841 (D.C.
Cir 1977); Virginia Petrol. Jobbers Ass’n v. FPC, 259 F.2d 921 (D.C. Cir. 1958).

The four-prong test is also applied by the Federal Circuit in considering whether to issue
a stay pending appeal and requires that the movant demonstrate: (1) a likelihood of success on
the merits of the appeal; (2) irreparable harm to the movant absent a stay; (3) that issuanée ofa
stay would not substantially harm other parties; and (4) that the public interesf favors a stay. See
Standard Havens Prods. Inc. v. Gencor Indus. Inc., 897 F.2d 511, 512 (Fed. Cir. 1990); Holiday.
Tours, 559 F.2d at 843. However, the Commission need not conclude that its own determination
is likely to be overturned on éppeal, but may find the first prong satisfied if the Commission has
ruled on “an admittedly difficult legal question.” Tractors at 10; citing Holiday Tours, 559 F.2d
at 844-45.

| We address each of the four stay factors below.

B. Likelihood of Success on the Merits

We determine that Epistar has not made a showing of likelihood of success on the merits
on the issues it raises, nor has it demonstrated “an admittedly difficult legal question.”

Epistar contends that the Commission erroneously precluded respondent, based on the
Epistar-UEC merger agreement, from contesting the validity of the ‘718 patent with respect to
the “Epistar products” (e.g., MB II, GB II, and OMA family of LEDs) when it denied Epistar’s.

petition for review of Order No. 14. Epistar br. at 4-6, 9-13. Particularly, Epistar contends that
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the ALJ erred in Order No. 14 by barring Epistar from asserting that the ‘718 patent was invalid
in litigation against all Epistar products, rather than only against the “UEC products” (e.g., MB I,
GB I) now made by Epistar. Epistar contends that in declining to review the ID the Commission
[

]. Id. Also, Epistar cites to ambiguous statements from the presiding ALJ to support its
contention that the ALJ recognized he had made an “error” or “mistake” in Order No. 14. Id. at
5-6, see Pretrial Hearing transcript at 60-63. |

Epistar’s argument concerning whether it was improperly prevented from raising
invalidity against the ‘718 patent was considered and ruled on by the Commission. See
Commission Notice to Not Review Order No. 14. Thus, regardless of whether the ALJ fully
considered the Epistar license in making his ruling, the Commission fully considered the
arguments Epistar raised in its petition for review of Order No. 14 when it determined not to
review the ALJ’s ID.

Further, as correctly noted by Philips, the cases cited by Epistar to support its argument
that the Commission erroneously prevented respondent from asserting invalidity are clearly
distinguishable based on the particular facts of this investigation. The cases cited by Epistar
relate to a licensee attempting to enforce a license agreement as to different patents owned by a
third-party who happens to later acquire the licensor’s patents. See, e.g., Medtronic AVE, Inc. v.
Advanced Cardiovascular Sys., 247 F.3d 44 (3" Cir. 2001); Spindelfabrik Suessen-Schurr,
Stachlecker & Grill GmbH v. Schubert & Salzer Maschinenfabrik Aktiengesellschaft, 829 F.2d
1075 (Fed. Cir. 1987); ZapatA Indus., Inc. v. W.R. Grace & Co.-Conn., 51 U.S.P.Q.2d 1619
(S.D. Fla. Feb. 4, 1999). However, in contrast, this investigation concerns a successor-in-interest

to a licensee that is attempting to avoid a license agreement as to the same patent owned by the
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same licensor. As the facfs are wholly distinguishable in this investigation, fhe case law cited by
Epistar provides no guidance.

Also, Epistar relies on quotes from the ALJ that are presented out of order and without
context in an attempt to convey a meaning that is in contrast with that actually expressed by the
ALJ. Epistar br. at 5-6; see Pretrial Hearing transcript at 60-63. Despite Epistar’s suggestion
otherwise, the ALJ did not indicate that he had made a mistake during the prehearing conference,
but instead generally criticized Epistar for not clearly referencing the Epistar-Philips agreement
in its briefing and not objecting to Philips’ motion to amend the complaint to add more of
Epistar’s products to the investigation. See Pretrial Hearing Transcript at 57-63. Moreover,
Epistar did not mention what it now refers to as an “obviously and profoundly erroneous”
determination in its post-hearing brief or petition for review even though the ALJ expressly
allowed respondent to do so. /d. at 67; see Epistar br. at 9, Epistar Post-Hearing br., Epistar
Petition for Review. Epistar fails to explain why it waited until after the hearing, the issuance of
the final ID, and expiration of the 60-day period of Presidential review to file this motion. We
reject Epistar’s attempt to have us stay the exclusion order with tardy arguments made in
circuﬁlvention of the Commission’s rules, in particular 19 CFR §§ 210.46, 210.47 requiring that
arguments be timely raised.

In addition, the claim construction arguments raised by Epistar in its motion for stay have
been repeatedly considered and ruled on by the Commission. See Order No. 27 at 26-29, ID at
39-40; Comm’n Op. at 8-12. Particularly, the ALJ stated the following regarding Epistar’s
argument to exclude ITO from the “transparent window layer” construction:

Nor does the specification expressly disavow the use of ITO.

Though a patentee may narrow the meaning of a claim term by
disavowing claim scope during the prosecution of a patent, that



disavowal must be unequivocal [(citing to Omega Eng’g, Inc. v.
Raytek Corp., 334 F.3d 1314, 1324 (Fed. Cir. 2003)]. Here,
references in the specification to ITO discuss drawbacks to the use
of ITO as a front contact, not as a transparent window layer. Thus,
the [ALJ] finds that the inventors of the ‘718 patent have not made
a clear disavowal in the specification of the use of ITO as a
transparent window layer.

Order No. 27 at 26-29.

The [ALJ] confirms that he does not find a clear disavowal of the
use of ITO as a transparent window layer in the specification of the
718 patent. The specification does describe two unsatisfactory
techniques proposed minimizing the current crowding solution
which include modification of the front contact. One of those
techniques involved the replacement of a metal front electrical
contact with ITO. The [ALJ] does not find, however, that a
statement in the background section that the use of ITO was not
“completely satisfactory” as a front contact is a disclaimer that ITO
does not fall within the scope of the claimed “transparent window
layer,” which serves a distinct function in an LED.

ID at 39-40.

Further, Epistar’s argument regarding the construction of the limitation “substrate” is
based solely on Epistar’s misconception that the Commission views one of the thinner layers of
the LED as constituting a “substrate,” and fails to recognize that the intrinsic evidence makes no
disclaimer restricting a “substrate” to a single layer. Epistar br. at 17-18. The Commission
stated the following regarding how the intrinsic evidence allows for the construction of
“substrate” to include a combination of layers:

Therefore, after reviewing the ‘718 specification, we determine
that the ALJ properly construed the term “substrate” in Order No.
27 to be the “supporting material in an LED upon which the other
layers of an LED are grown or to which those layers are attached”
which includes the disclosed embodiment of a substrate that is
grown on top of, or attached to, the other (LED) layers. . .
Furthermore, we find that the ALJ’s construction of

“semiconductor substrate” is too limiting because we find that this
term may include multiple layers (elements), at least one of which
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must be a semiconductor material. The ‘718 specification does not
mention the specific term “semiconductor substrate”, nor does it
contain any disclaimer limiting a “substrate” to a single layer.
Rather, the LED structure depicted is described as exemplary, and
therefore we view the semiconductor substrate helping to form the
LED structure as exemplary as well. . . Additionally, the ALJ in his
ID expressly notes that composite substrates, i.e., composition of
layers, may be considered the “substrate” to satisfy the asserted
claims of the patents-at-issue which specifically includes a
semiconductor material (silicon) on an insulator embodiment. . .
Therefore, we do not view the specification as limiting the term
“semiconductor substrate” to a single layer.

Comm’n Op. at 8-12; citations omitted.

Thus, we properly considered and ruled on all issues raised by Epistar in its stay motion,
and a substantial factual record, along with Federal Circuit precedent, supports our
determinations. Accordingly, we find that respondent has not demonstrated a likelihood of
success on the merits or made any showing of “admittedly difficult legal question.”

C. Irreparable Harm, Harm to Others, and Public Interest

Epistar contends that it will immediately and permanently lose customers unless the
limited exclusion order is stayed because its customers will be reluctant to place excluded Epistar
LED:s in their downstream products (e.g., stop lights) for export, and will be more likely to
switch to another company’s LEDs than take the necessary time to test whether alternative, non-
infringing Epistar LEDs are compatible with their downstream products. Epistar br. at 19-20.
Particularly, Epistar contends that its downstream manufacturers and distributors, fearing that the
exclusion order bars them from selling their products in the U.S., will likely turn to other
manufacturers whose LEDs they have used in the past. Id. at 19.

Epistar’s argument that it will lose sales such that it will be irreparably harmed

contradicts the arguments it previously made in its briefs to us on remedy. Id. at 19-20; see
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Epistar Submission on Remedy, the Public Interest, and Bonding at 3-4; Epistar Amended
Answer to Complaint at 28-29 (e.g., Epistar has very limited U.S. revenue and few direct sales to
US customers, Epistar has no knowledge of what happens to LEDs after they are sold, etc.).
Particularly, Epistar previously stated the following regarding its limited US sales and lack of

tracking of those sales:

Epistar sells very few of its products directly to customers in the
US ... [n]either Epistar nor [Philips] can say with any certainty
where each other’s chips go once sold to a packaging house . . . [

Id.

As noted above in the procedural history, our limited exclusion order only applies to
infringing LEDs, including those that are packaged, and boards on which the packaged LEDs are
mounted. See Comm’n Op. at 29. The order does not exclude further downstream products
including stop lights, as Epistar’s motion implies. Epistar is well aware of the limits of the
exclusion order as evidenced by its press release to its customers. Particularly, Epistar stated to
its customers that “[the exclusion order] does not, however, bar the importation of completed
‘downstream’ products that may include the Epistar LEDs.” See Epistar br. at 20, Philips br. at
Exh. 25. Therefore, Epistar is aware that its customers are not required to exclude respondent’s
LEDs from their downstream products in order to comply with the limited exclusion order.
Further, as referenced above, Epistar previously submitted that only small percentages of its
revenue relating to the excluded LEDs comes from U.S. sales, so even potentially losing all sales
(assuming the worst case scenario Epistar predicts) would not constitute the severe distress

required for us to find irreparable harm to its business. Epistar will still receive significant
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revenue from its non-U.S. sales. Accordingly, we find that Epistar has failed to establish that it
will suffer irreparable harm absent a stay.

The factor “harm to others” of the four-prong standard also weighs against granting a stay
pending appeal in this instance. In considering whether to grant a requested stay in Tractors, the
Commission stated that “[a] stay pending appeal prejudices the complainant by depriving it, in
this case potentially for a year or more, of the relief to which it is statutorily entitled under
section 337.” Tractors, Comm’n Op. at 16 (public version April 24, 1997). In this investigation,
Philips has established that respondent has infringed its ‘718 patent. Since the ‘718 patent will
expire on December 18, 2009, granting a stay that would allow importation of respondent’s
infringing products would deprive complainant of the relief to which it is entitled under section
337 for a substantial portion, or mostly all of the remaining term of the patent.

Further, regarding the public interest, Epistar conveniently overlooks that the exclusion
order inhibits only il/legal competition. See Epistar br. at 20. In fact, a stay pending appeal in
this investigation would not promote the public interest. The Commission has stated that —

[t]he public interest generally favors the protection of intellectual property rights.

One of the principal purposes of section 337 is to afford complainants with

expeditious relief. S. Rep. No. 71, 100™ Cong., 1** Sess. 128-29 (1987). Granting

a stay pending appeal would undermine the purpose of the statutory scheme as

designed by Congress.

EPROMs at 90. Thus, granting a stay here would frustrate “the public policy behind section 337,
which is to provide U.S. intellectual property holders with rapid relief against unfair import
practices.” Id.

D. Conclusion

As discussed above, respondent Epistar has failed to demonstrate that there is an

admittedly difficult legal question at issue, that it will suffer irreparable harm absent a stay, or
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that a balance of the equities or the public interest favor granting its motion for a stay.
Accordingly, the Commission denies its motion.

By order of the Commission.

Marilyn R. Abbo

Secretary to the Commission
)

Issued: September 11, 2007
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UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C. 20436

In the Matter of

CERTAIN HIGH-BRIGHTNESS LIGHT
EMITTING DIODES AND PRODUCTS
CONTAINING SAME

Investigation No. 337-TA-556

NOTICE OF COMMISSION DECISION TO REVERSE-IN-PART AND MODIFY-IN-
PART A FINAL INITIAL DETERMINATION FINDING A VIOLATION OF SECTION
337; ISSUANCE OF A LIMITED EXCLUSION ORDER; AND TERMINATION OF THE
INVESTIGATION

AGENCY: U.S. International Trade Commission.

ACTION: Notice.

SUMMARY: Notice is hereby given that the U.S. International Trade Commission has
determined to reverse-in-part and modify-in-part a final initial determination (*ID”) of the
presiding administrative law judge (“ALJ”) finding a violation of section 337 by the respondent’s
products in the above-captioned investigation, and has issued a limited exclusion order directed
against products of respondent Epistar Corporation (“Epistar”’) of Hsinchu, Taiwan.

FOR FURTHER INFORMATION CONTACT: Clint Gerdine, Esq., Office of the General
Counsel, U.S. International Trade Commission, 500 E Street, S.W., Washington, D.C. 20436,
telephone (202) 708-5468. Copies of non-confidential documents filed in connection with this
investigation are or will be available for inspection during official business hours (8:45 a.m. to
5:15 p.m.) in the Office of the Secretary, U.S. International Trade Commission, 500 E Street,
S.W., Washington, D.C. 20436, telephone (202) 205-2000. General information concerning the
Commission may also be obtained by accessing its Internet server at kttp:/www.usitc.goy. The
public record for this investigation may be viewed on the Commission's electronic docket (EDIS)
at http:/fedis. usitc.gov. Hearing-impaired persons are advised that information on this matter can
be obtained by contacting the Commission’s TDD terminal on (202) 205-1810.

SUPPLEMENTARY INFORMATION: The Commission instituted this investigation on
December 8, 2005, based on a complaint filed by Lumileds Lighting U.S., LLC (“Lumileds”) of
San Jose, California. 70 Fed. Reg. 73026. The complaint, as amended and supplemented,
alleges violations of section 337 of the Tariff Act of 1930, as amended, 19 U.S.C. § 1337, in the
importation into the United States, the sale for importation, and the sale within the United States
after importation of certain high-brightness light emitting diodes (“LEDs") and products



containing same by reason of infringement of claims 1 and 6 of U.S. Patent No. 5,008,718 (“the
“718 patent™); claims 1-3, 8-9, 16, 18, and 23-28 of U.S. Patent No. 5,376,580 (“the ‘580
patent”); and claims 12-16 of U.S. Patent No. 5,502,316 (“the ‘316 patent”). The complaint
further alleges the existence of a domestic industry. The Commission’s notice of investigation
named Epistar, and United Epitaxy Company (“UEC”) of Hsinchu, Taiwan as respondents.

On April 28, 2006, Lumileds moved to amend the complaint to: 1) remove UEC as a
named respondent, 2) change the complainant’s full name from Lumileds Lighting U.S., LLC to
Philips Lumileds Lighting Company LLC (“Philips™), and 3) identify additional Epistar LEDs
alleged to infringe one or more patents-in-suit. Neither respondent opposed the motion.

On May 15, 2006, the Commission determined not to review an ID (Order No. 14)
granting the complainant’s motion for partial summary determination to dismiss Epistar’s
affirmative defense that the ‘718 claims are invalid.

On August 2, 2006, the still pending motion to amend the complaint was discussed with
the parties during the prehearing conference, and the evidentiary hearing was held from August
2-11, 2006. On October 23, 2006, the ALJ issued an ID (Order No. 29) granting Lumileds’
motion to amend the complaint, and further ordering that the Notice of Investigation be amended
to identify Philips as the complainant and to remove UEC as a named respondent. On November
13, 2006, the Commission published its notice that it had determined not to review Order No. 29.

71 Fed. Reg. 66195.

On December 13, 2006, the Commission determined not to review an ID (Order No. 31)
extending the target date for this investigation to May 8, 2007, and the deadline for the ALJ’s
final initial determination to January 8, 2007.

On January 8 and 11, 2007, the ALJ issued his final ID and recommended determinations
on remedy and bonding, respectively. The ALJ found a violation of section 337 based on his
findings that the respondent’s accused products infringe one or more of the asserted claims of the
patents at issue. On January 22, 2007, the complainant and the respondent each filed a petition
for review of the final ID. On January 29, 2007, all parties, including the Commission
investigative attorney, filed responses to the petitions for review.

On February 22, 2007, the Commission determined to review-in-part the ID. Particularly,
the Commission determined to review claim construction of the terms “substrate” and
“semiconductor substrate” in claims 1 and 6 of the ‘718 patent, and claim construction of the
term “wafer bonding” in claims 1-3, 8-9, 16, 18, 23-25, 27 and 28 of the ‘580 patent and claims
12-14 and 16 of the ‘316 patent. With respect to violation, the Commission requested written
submissions from the parties relating to the following issue: the ALJ’s addition of the limitation
“must also be a material that provides adequate mechanical support for the LED device” to the
construction of the term “substrate,” and the implications of this addition for the infringement
analysis. Further, the Commission requested written submissions on the issues of remedy, the

public interest, and bonding.



On March 5 and March 12, 2007, respectively, the complainant Philips, the respondent
Epistar, and the IA filed briefs and reply briefs on the issues for which the Commission requested
written submissions.

Having reviewed the record in this investigation, including the ID and the parties’ written
submissions, the Commission has determined to reverse-in-part and modify-in-part the ID.
Particularly, the Commission has modified the ALJ’s claim construction of the term “substrate”
in claims 1 and 6 of the ‘718 patent to be “the supporting material in an LED upon which the
other layers of an LED are grown or to which those layers are attached” and includes the case in
which the supporting material functioning as the substrate is grown on top of, or attached to, the
other layers. Also, the Commission has modified the ALJ’s claim construction of the term
“semiconductor substrate” to be the above-mentioned “substrate” construction where
additionally, “at least one layer of the supporting material functioning as the substrate includes a
non-metallic solid that conducts electricity by virtue of excitation of electrons across an energy
gap, or by introduced materials, such as dopants, that provide conduction electrons.” Further, the
Commission has reversed the ALJ’s ruling of non-infringement of the ‘718 patent by GB I, GB
II, OMA I, and OMA II LEDs and determined that those products infringe claims 1 and 6 under
the ALJ’s original claim construction of “substrate” and the modified construction of
“semiconductor substrate”.

Also, the Commission has modified the ALJ’s claim construction of “wafer bonding” in
claims 1-3, 8-9, 16, 18, 23-25, 27 and 28 of the ‘580 patent and claims 12-14 and 16 of the ‘316
patent. Particularly, the Commission has modified the claim construction of this term to be “the
bringing of two wafer surfaces into physical contact such that a mechanically robust, largely
optically transparent bond forms between them, but does not include Van der Waals bonding.”
This modification does not affect the ID’s finding of non-infringement of the ‘316 and ‘580
patent claims.

Further, the Commission has made its determination on the issues of remedy, the public
interest, and bonding. The Commission has determined that the appropriate form of relief is a
limited exclusion order prohibiting the unlicensed entry of LEDs that infringe claims 1 or 6 of
the ¢718 patent that are manufactured by or on behalf of Epistar, its affiliated companies, parents,
subsidiaries, licensees, contractors, or other related business entities, or successors or assigns.
The Commission has also determined to prohibit the unlicensed entry of packaged LEDs
containing the infringing LEDs and boards primarily consisting of arrays of such packaged
LEDs.

The Commission further determined that the public interest factors enumerated in section
337(d)(1) (19 U.S.C. § 1337(d)(1)) do not preclude issuance of the limited exclusion order.
Finally, the Commission determined that the amount of bond to permit temporary importation
during the period of Presidential review (19 U.S.C. § 1337(j)) shall be in the amount of 100
percent of the value of the LEDs or board containing the same that are subject to the order. The



Commission’s order and opinion was delivered to the President and to the United States Trade
Representative on the day of its issuance.

The authority for the Commission’s determination is contained in section 337 of the
Tariff Act of 1930, as amended (19 U.S.C. § 1337), and in sections 210.42, 210.45, and 210.50
of the Commission’s Rules of Practice and Procedure (19 C.F.R.§§ 210.42, 210.45, 210.50).

By order of the Commission.

Issued: May 9, 2007
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UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C. 20436

In the Matter of

CERTAIN HIGH-BRIGHTNESS LIGHT - |
EMITTING DIODES AND PRODUCTS Investigation No. 337-TA-556

CONTAINING SAME

LIMITED EXCLUSION ORDER

The Commission has determined that there is a violation of section 337 of the
Tariff Act of 1930 (19 U.S.C. § 1337) in the unlawful importation, sale for importation,
and sale after importation by Epistar Co., Ltd. (“Epistar”) of high-brightness light
emitting diodes that infringe claims 1 and 6 of U.S. Patent No. 5,008,718.

Having reviewed the record in this investigation, including the written
submissions of the parties, the Commission has made its determination on the issues of
remedy, the public interest, and bonding. The Commission has determined that the
appropriate form of relief is a limited exclusion order prohibiting the unlicensed entry of
covered high-brightness light emitting diodes manufactured by or on behalf of Epistar,
packaged LEDs containing the infringing high-brightness light emitting diodes, and
boards primarily consisting of arrays of such packaged LEDs.

The Commission has determined that the public interest factors enumerated in 19

U.S.C. § 1337(d) do not preclude issuance of the limited exclusion order and that the



bond during the Presidential review period shall be in the amount of 100% of the entered
value of each LED whether imported singly, packaged, or as part of a board.

Accordingly, the Commission hereby ORDERS that:

1. High—brightﬁess light emitting diodes that are covered by one or moré of
claims 1 and 6 of U.S. Pateﬁt No. 5,008,718 and are manufactured abroad or importéd by
or on behalf of Epistar or any of its affiliated companies, parents, subsidiaries,
contractors, or other related business entities, or their successors or assigns, including
packaged LEDs containing the infringing LEDs and boards primarily consisting of arrays
of such packaged LEDs, are excluded from entry for consumption into the United States,
entry for consumption from a foreign-trade zone, or withdrawal from a warehouse for
consumption, for the remaining term of the patent except under license of the patent
owner as provided by law.

2. High-brightness light emitting diodes, including those incorporated into
packaged LEDs, and boards primarily consisting of arrays of such packaged LEDs,
described in paragraph 1 of this Order are entitled to entry for consumption into the
United States, entry for consumption from a foreign-trade zone, or withdrawal from a
warehouse for consumption, under bond in the amount of one hundred (100) percent of
entered value for covered high-brightness light emitting diodes imported separately, in
packages, or within boards, pursuant to subsection (j) of section 337 of the Tariff Act of
1930, as amended, 19 U.S.C. § 1337(j), and the Presidential Memorandum for the United

States Trade Representative of July 21, 2005 (70 Fed. Reg. 43251), from the day after this
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Order is received by the United States Trade Representative until such time as she
notifies the Commission that she approves or disappro;'es this action but, in any event,
not later than sixty (60) days after the date of receipt of this action.

3. At the discretion of U.lS. Customs and Border Protection (“CBP”’) and
pursuant to procedures it establishes,"persons seeking to import high-brightness light
emitting diodes, packaged LEDs or boards primarily consisting of arrays of such
packaged LEDs that are potentially subject to this Order may be required to certify that
they are familiar with the terms of this Order, that they have made appropriate inquiry,
and thereupon state that, to the best of their knowledge and belief, the products being
imported are not excluded from entry under paragraph 1 of this Order. At its discretion,
CBP may require persons who have provided the certification described in this paragraph
to furnish such records or analyses as are necessary to substantiate the certification.

4. In accordance with 19 U.S.C. § 1337(1), the provisions of this Order shall
not apply to high-brightness light emitting diodes, packaged LEDs and boards primarily
consisting of arrays of such packaged LEDs that are imported' by and for the use of the
United States, or imported for, and to be used for, the United States with the authorization
or consent of the Government.

5. The Commission may modify this Order in accordance with the
procedures described in Rule 210.76 of the Commission’s Rules of Practice and

Procedure, 19 C.F.R. § 210.76.



6. The Secretary shall serve copies of this Order upon each party of record in
this investigation and upon the Department of Health and Human Services, the
Department of Justice, the Federal Trade Commission, and Customs and Border
Protection.

7. Notice of this Order shali be published in the Federal Register.

By Order of the Commission.

Issued: May 9, 2007
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PUBLIC VERSION

UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C.

In the Matter of

CERTAIN HIGH-BRIGHTNESS LIGHT
EMITTING DIODES AND PRODUCTS
CONTAINING SAME

Investigation No. 337-TA-556

COMMISSION OPINION ON VIOLATION, REMEDY, THE PUBLIC
INTEREST, AND BONDING

1. BACKGROUND

The Commission instituted this investigation on December 8, 2005, based on a
complaint filed by Lumileds Lighting U.S., LLC (“Lumileds”) of San Jose, California.
70 Fed. Reg. 73026. The complaint, as amended and supplemented, alleges violations of
section 337 of the Tariff Act of 1930, as amended, 19 U.S.C. § 1337, in the importation
into the United States, the sale for importation, and the sale within the United States after
importation of certain high-brightness light emitting diodes (“LEDs”) and products
containing same by reason of infringement of claims 1 and 6 of U.S. Patent No.
5,008,718 (“the ‘718 patent”), claims 1-3, 8-9, 16, 18, and 23-28 of U.S. Patent No.
5,376,580 (“the ‘580 patent”), and claims 12-16 of U.S. Patent No. 5,502,316 (“the ‘316
patent”). The complaint further alleges the existence of a domestic industry. The

Commission’s notice of investigation named Epistar Corporation (“Epistar”) of Hsinchu,




Taiwan, and United Epitaxy Company (“UEC”) of Hsinchu, Taiwan as respondents.

On April 28, 2006, Lumileds moved to amend the complaint to: 1) remove UEC
~ as a named respondent since it had merged with Epistar, 2) change the complainant’s full
name from Lumileds Lighting U.S., LLC to Philips Lumileds Lighting Company LLC
(“Philips”) since it had undergone a name change,‘ and 3) identify additional Epistar
LEDs alleged to infringe one or more patents-in-suit. Neither respondent opposed the
motion, and on May 10, 2006, the Commission Investigative Attorney (“IA”) filed a
respo;lse in support of Lumileds’ motion. Philips also moved to amend the asserted
claims against the respondent Epistar.

On May 15, 2006, the Commission determined not to review an ID granting the
complainant’s motion for partial summary determination to dismiss Epistar’s affirmative
defense that the 718 claims are invalid.

On July 31, 2006, the presiding administrative law judge (“ALJ”), issued Order
No. 27 construing most of the disputed claims of the three patents-in-suit.

On August 2, 2006, the ALJ and the parties discussed the still pending motion to
amend the complaint during the prehearing conference. The evidentiary hearing
followed and continued through August 11, 2006. On October 23, 2006, the ALJ issued
an ID (Order No. 29) granting Lumileds’ motion to amend the complaint, and further
ordering that the Notice of Investigation be amended to identify Philips as the
complainant and to remove UEC as a named respondent. On November 13, 2006, the

Commission published a notice determining not to review Ordér No. 29. 71 Fed. Reg.

66195.



On January 8 and 11, 2007, the ALJ issued his final ID and recommended
determinations on remedy and bonding, respectively. The ALJ found a violation of
section 337 based on his findings that some of the respondent’s accused products infringe
claims 1 and 6 of the “718 patent. Other products were found not to infringe any of the
patents at issue. The ALJ’s final ID incorporates the claim constructions he made in
Order No. 27. See ID at 5.

On January 22, 2007, the complainant and the respondent each filed a petition for
review of the final ID. On January 29, 2007, all parties filed responses to the petitions
for review. On February 22, 2007, the Commission determined to review-in-part the ID.
Particularly, the Commission determined to review the ALJ’s construction of the claim
terms “substrate” and “semiconductor substrate” in claims 1 and 6 of the ‘718 patent, and
claim construction of the claim term “wafer bonding” in claims 1-3, 8-9, 16, 18, 23-25,
27, and 28 of the ‘580 patent and claims 12-14 and 16 of the ‘316 patent.

On review, with respect to violation, the parties were requested to submit briefing
limited to the following issues: the ALJ’s apparent addition of the limitation “must also
be a material that provides adequate mechanical support for the LED device” to the
construction of the term “substrate,” and the implications of this addition for the
infringement analysis.

In addition, the Commission requested written submissions from the parties
relating to the appropriate remedy, whether the statutory public interest factors preclude
issuance of that remedy, and the amount of bond to be imposed during the period of

Presidential review.



On March 5 and March 12, 2007, the complainant Philips, the respondent Epistar,
and the IA filed briefs and reply briefs, respectively, on the issues for which the
Commission requested written submissions.

A. Patents at Issue

This investigation pertains to high-brightness light emitting diodes (LEDs), which
are made from semiconductor materials and may be used in a variety of products (e.g.,
cellphones, traffic signals, indoor/outdoor displays and sigﬁs, etc.). In particular, the
asserted ‘718, ‘580, and ‘316 patents pertain to aspects of semiconductor manufacturing
processes to produce LEDs with higher light output and improved efficiency.

The ‘718 patent is entitled “Light-Emitting Diode with an Electrically Conductive
Window” and is directed to an LED with a special transparent window layer grown on
top of the active LED layers of the semiconductor device in order to enhance current
spreading (less light absorption) and thereby provide a higher light output and improved
LED efficiency. The ‘718 patent is based on an application filed on December 18, 1989.
The patent issued on April 16, 1999 to Robert M. Fletcher, et al., and it was originally
assigned to Hewlett-Packard Company (“HP”’). Subsequently, the ‘718 patent was
assigned to Agilent Technologies, Inc. (“Agilent”), and finally to the complainant Philips
(then Lumileds). See Amended Complaint at 7, Exhibit 4 to Original Complaint.

The ‘580 patent is entitled “Wafer Bonding of Light Emitting Diode Layers” and
is directed to a method of forming an LED which includes wafer bonding LED layers
grown on top of a temporary growth substrate to a special second substrate to enhance
optical transparency .and thereby provide a higher light output and improve LED
efficiency. The ‘580 patent is based on an application filed on March 19, 1993. The
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‘580 patent issued on December 27, 1994, to Fred A. Kish, et al., and was originally
assigned to HP. Subsequently, the ‘580 patent was assigned to Agilent, and finally to the
complainant Philips. See Amended Complaint at 7, Exh. 5 to Original Complaint.

The ‘316 patent is also entitled “Wafer Bonding of Light Emitting Diode
Layers” and is also directed to an LED semiconductor device that is made by LED layers
grown on top of a temporary growth substrate and bonded to a special second substrate to
enhance optical transparency and thereby provide a higher light output and improve LED
efficiency. The ‘316 patent is based on an application filed on October 12, 1995. The
patent issued on March 26, 1996, to Fred A. Kish, et al., and it was originally assigned to
HP. Subsequently, the ‘316 patent was assigned to Agilent, and finally to the
complainant Philips. See Amended Complaint at 9, Exh. 6 to Original Complaint.
B. Processes and Devices at Issue

Generally, Philips contends that at least claims 1 and 6 of the ‘718 patent, claims
1-3, 8-9, 16, 18, and 23-25, 27, and 28 of the ‘580 patent, and claims 12-14 and 16 of the
‘316 patent are infringed, either literally or under the doctrine of equivalents, by the

following types of LEDs, viz., OMA, OMA II, MB, MB II, GB, and GB II,' that Epistar

OMA refers to Epistar’s mirrored-substrate AlGalnP LED products which use an active LED layer of at
least A1GalnP coupled to a lower reflective layer (e.g., [ ] mirror) through wafer bonding and a higher
transparent, current-spreading ITO layer to enhance LED efficiency with higher light output. An AlGaInP
LED refers to an LED that uses an active layer of semiconductor comprised of at least a combination of
aluminum, gallium, indium, and phosphorus. An ITO LED refers to an LED that uses a current-spreading
layer of indium-tin oxide to enhance LED efficiency with higher light output. The designation OMA II
refers to a second-generation of OMA products that Epistar is developing. See Amended Complaint at 18-
20.

MB and GB refer to Epistar’s “metal bond” and “glue bond” LEDs which use an active LED layer of at
least AlGalnP coupled to a higher transparent, current-spreading ITO layer to enhance LED efficiency with
higher light output. The AlGalnP layer is coupled to a lower reflective metal bonding layer through wafer
bonding for the MB products and to a lower transparent organic adhesive (glue layer) for the GB products.
The designations MB II and GB II refers to a second-generation of MB and GB products, respectively, that

5



either currently produces or is in the process of developing. Philips asserts that Epistar’s
OMA LEDs infringe at least claims 1 and 6 of the ‘718 patent, claims 1-3, 16, and 18 of
the ‘580 patent, and claims 12-14, and 16 of the ‘316 patent. Philips asserts that Epistar’s
MB LEDs infringe at least claims 1 and 6 of the ‘718 patent, and claims 8-9, 16, and 18
of the ‘580 patent. Philips asserts that Epistar’s GB LEDs infringe at least claims 1 and 6
of the ‘718 patent, claims 1-3, 23-25, and 27-28 of the ‘580 patent, and claims 12-14 and
16 of the ‘316 patent.

With regard to its own products, Philips asserts that its AlGaInP LEDs practice
the asserted claims as their LEDs include both the current-spreading (“p-GaP” - gallium
phosphorus) window layer disclosed in the preferred embodiment of the ‘718 patent, and
the wafer-bonded transparent substrate (“n-GaP”’) disclosed as a preferred embodiment of
the ‘580 and ‘316 patents. See Amended Complaint at 28.

C. Relevant Prior Litigation and Merger

From September 1999 through September 2001, Philips asserted the ‘718 patent
against UEC. See United Epitaxy Co., Ltd. v. Hewlett-Packard Co., Agilent
Technologies, Inc., and Lumileds Lighting U.S., LLC, No. C 00-2518 CW (PVT) (ND.
Cal. filed September 7, 1999) (“Prior UEC litigation”). In that litigation, Philips
specifically asserted the ‘718 patent against Epistar’s absorbing-substrate LEDs (the LED
having a lower light absorbing substrate wafer-bonded to the LED active layers). On
August 30, 2001, Philips and UEC settled the litigation by negotiating and executing a

Settlement Agreement and Mutual Release (“Settlement Agreement”), Stipulated

Epistar is developing. See Amended Complaint at 20-23.



Consent Judgment, and License Agreement. See Exhs. 8-10 of Complainant’s Motion
for Partial Summary Determination to Dismiss Epistar’s Affirmative Defense that the

“718 Patent Claims are Invalid.

[

]
Also, from January 2003 through July 2004, Philips asserted the ‘718 patent
against Epistar in district court. See Lumileds Lighting U.S., LLC v. Epistar Corp., No. C
02-5077 CW (PVT) (N.D. Cal.) (“Prior Epistar litigation”). In that litigation, Philips
specifically asserted the ‘718 patent against Epistar’s [ ] LEDs. On
approximately July 12, 2004, Philips and Epistar settled the litigation by negotiating and
executing a Stipulated Dismissal with Prejudice Agreement, and a settlement and license
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agreement. See Exh. 11 of Complainant’s Motion for Partial Summary Determination to

Dismiss Epistar’s Affirmative Defense that the ‘718 Patent Claims are Invalid. [

].

Also, on December 30, 2005, UEC and Epistar completed a merger of the two
companies. As part of the merger agreement, Epistar, as the surviving company,
assumed “all assets, debts, rights, and obligations” previously held by UEC as of the date
of the merger where these rights and obligations include those relating to patents and
contracts, as well as UEC’s status as a party to this investigation. See Exh. 3 of
Complainant’s Motion for Partial Summary Determination to Dismiss Epistar’s
Affirmative Defense that the ‘718 Patent Claims are Invalid.

Due to these prior agreements and stipulations between Philips and UEC/Epistar
along with the UEC-Epistar merger agreement, the ALJ granted Philips’ motion for
partial summary determination to dismiss Epistar’s Affirmative Defense that the ‘718
patent claims are invalid and Philips’ motion to amend the complaint. See Orders 14, 29.
Further, the ALJ determined in his final ID that Epistar’s products at issue are not subject

to the previous licenses between Philips and UEC/Epistar (more details below).

II. DISCUSSION



For the reasons set forth below, we have determined to reverse-in-part and
modify-in-part the subject ID finding a violation of section 337 by Epistar’s MB I and
MB II LEDs.

A. Claim Construction

“substrate” and “semiconductor substrate”

We determined to review the construction of the terms “substrate” and
“semiconductor substrate” in claims 1 and 6 of the ‘718 patent. ‘718 patent, col. 5, 11. 33-
44. The ALJ originally construed “substrate” to be “the supporting material in an LED
upon which the other layers of an LED are grown or to which those layers are attached”.
See Order No. 27 at 10-14, ID at 34-35. Particularly, in Order No. 27, the ALJ noted that
the definition for “substrate” must include a preferred embodiment disclosed in the ‘718
specification which described a substrate embodiment where the substrate is grown on
top of the other layers (e.g., active layers of the LED). See Order No. 27 at 12-13. Thus,
the ALJ construed the term to “include the case in which the layer functioning as the
substrate is grown on top of, or attached to, the other layers.” /d. In the subject ID,
however, the ALJ supplemented his earlier construction to add that the substrate “must
also be a material that provides adequate mechanical support for the LED device.” See
ID at 35.

During his infringement analysis, the ALJ did not apply the construction of
“substrate” that he made in Order No. 27, i.e., a construction that specifically includes a
substrate that is grown on top of the other layers of the LED. Particularly, the ALJ stated
the following in finding that Epistar’s GB and OMA family of LEDs did not infringe the

‘718 patent:



The Administrative Law Judge finds that the [ ]
layer identified by Dr. Dupuis as a ‘substrate’ is not a layer
upon which the other layers of the GB are grown or to
which they are attached. While it is true that some layers
are formed on or attached to the [ ] layer, it also true that
the [ ] layer is actually grown on top of the epitaxial light-
emitting layers. Thus, the Administrative Law Judge
concludes that the [ ] epitaxial layer is not a ‘substrate’ as
construed in Order No. 27 ... RX-181C shows that the
manufacturing process of the GB II product, in relevant
part, is approximately the same as described for the GB.
For example, the [ ] layers are once again grown on top of
the active layers and the [ ] layer is deposited on top the
[ ] Itis also apparent that the thick layer of sapphire
functions as the ‘substrate’ for the GB II and that all the
other layers are either made on top of that layer or attached
to it. There is no argument that sapphire is a
semiconductor; therefore, there is agreement that it is not.
Accordingly, the Administrative Law Judge finds that the
GB and GB I products do not literally have a
semiconductor substrate.

* ok %

The Administrative Law Judge, however, concludes
once again that the multiple layers identified by Dr. Dupuis
as the ‘semiconductor substrate’ in the OMA and OMA 1I
devices do not actually satisfy that limitation as construed
in Order No. 27. In this case, the layers identified by Dr.
Dupuis in both the OMA LEDs are not the layers upon
which the layers of the OMA device are grown or to which
they are attached because the | ]
layers are actually grown upon the active layers. In the
OMA 1I device, Dr. Dupuis has identified the same layers
as the ‘semiconductor substrate’ . . . According to the Staff
‘the OMA and OMA Il products rely upon the lowermost
layer of silicon to provide support for the LED
components’ and the Administrative Law Judge agrees.
The layers of silicon are also those upon which the layers
of OMA and OMA 11 are grown or to which they are
attached. Thus, the Administrative Law Judge concludes
that the silicon layer in the OMA and OMA II device meets
the requirements of a ‘semiconductor substrate’ as
construed in Order No. 27.
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See ID at 57-58, 67-68.

Also, it does not appear that the ALJ expressly construed the specific claim term
“semiconductor substrate” as used in the first line of the body of claim 1 of the ‘718
patent, but instead separately construed “substrate” as described above and
“semiconductor” as “a non-metallic solid that conducts electricity by virtue of excitation
of electrons across an energy gap, or by introduced materials, such as dopants, that
provide conduction electrons.” See Order No. 27 at 11-12, 19-22. However, this
construction of “semiconductor” refers solely to the use of the term in another portion of
claim 1 to describe the transparent window layer, “a transparent window layer of
semiconductor different from AlGaInP”. See Order No. 27 at 20. During his
infringement analysis of the GB and OMA family of LEDs in the ID, it appears that the
ALJ construed “semiconductor substrate” to be a single-layer substrate composed of
semiconductor materials similar to his “semiconductor” construction (i.e., a good
electrical conductor material) because he determined that a sapphire substrate (i.e., a
good insulator) could not be viewed as a semiconductor substrate. ID at 58-62.

We agree with Philips’ that the ALJ improperly added the limitation of
“providing adequate mechanical support” to his “substrate” construction by placing
undue emphasis on one of the disclosed embodiments, contrary to established Federal
Circuit precedent. See Ventana Medical System, Inc. v. Biogenex Laboratories, Inc., 473
F.3d 1173, 1180-2 (Fed. Cir. 2006) (finding that the mere fact that embodiments included
a particular example does not limit claims to that example); see also Phillips v. AWH
Corp., 415 F.3d 1303, 1323 (Fed. Cir. 2005) (claim need not be limited to single
embodiment disclosed in the specification); see also Cordis Corp. v. Medtronic AVE,
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Inc., 339 F.3d 1352, 1365 (Fed. Cir. 2003) (“As our case law makes clear, however, ‘an
applicant is not required to describe in the specification every conceivable and possible
future embodiment of his invention.’””). We disagree with Epistar’s and the IA’s
contention that the added limitation is merely a clarification of the ALJ’s original
“substrate” construction.

Particularly, the ALJ appeared to place undue emphasis on the second disclosed
embodiment of “substrate” in the ‘718 patent which states that “[t]he GaP layer is also
grown much thicker than the active layers to provide a desired mechanical strength for
the completed device...[t]he relatively thick GaP layer which provides mechanical
strength as a transparent ‘substrate’”. See ID at 34-35; the ‘718 patent, col. 5, 1. 1-9.
However, these limitations are directed only to this second disclosed embodiment (Fig.
3). The first disclosed embodiment generally refers only to a GaAs (gallium arsenide)
substrate having a magnitude of thickness greater than the active layers of the device
(e.g., micrometers vs. nanometers). Id. at col. 2, 11. 60-64. Therefore, we find that the
ALJ’s original “substrate” definition as “the supporting material in an LED upon which
the other layers of an LED are grown or to which these layers are attached” covers these
two disclosed embodiments without importing any limitations into the claim.

Therefore, after reviewing the ‘718 specification, we determine that the ALJ
properly construed the term “substrate” in Order No. 27 to be “the supporting material in
an LED upon which the other layers of an LED are grown or to which those layers are
attached” which includes the disclosed embodiment of a substrate that is grown on top of,

or attached to, the other (LED) layers. See Order No. 27 at 13-14.
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Furthermore, we find that the ALJ’s construction of “semiconductor substrate” is
too limiting because we find that this term may include multiple layers (elements), at
least one of which must be a semiconductor material. The ‘718 specification does not
mention the specific term “semiconductor substrate”, nor does it contain any disclaimer
limiting a “substrate” to a single layer. Rather, the LED structure depicted is described
as exemplary, and therefore we view the semiconductor substrate helping to form the
LED structure as exemplary as well. See ‘718 patent, col. 2, 11. 48-49. Additionally, the
ALJ in his ID expressly notes that composite substrates, i.e., composition of layers, may
be considered the “substrate” to satisfy the asserted claims of the patents-at-issue which
specifically includes a semiconductor material (silicon) on an insulator embodiment. See
ID at 130. Therefore, we do not view the specification as limiting the term
“semiconductor substrate” to a single layer.

Accordingly, the Commission has determined to modify the ALJ’s construction
of the claim terms “substrate” and “semiconductor substrate”‘found in claims 1 and 6 of
the ‘718 patent. Particularly, the Commission finds the correct construction of the term
“substrate” to be “the supporting material in an LED upon which the other layers of an
LED are grown or to which those layers are attached” and to include the case in which
the supporting material functioning as the substrate is grown on top of,, or attached to, the
other layers. Also, we modify the ALJ’s construction of the term “semiconductor
substrate” to be the above-stated “substrate” construction where additionally “at least one
layer of the supporting material functioning as the substrate includes a non-metallic solid

that conducts electricity by virtue of excitation of electrons across an energy gap, or by
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introduced materials, such as dopants, that provide conduction electrons.” See Order No.
27 at 22.

“wafer bonding”

We also determined to review the ALJ’s construction of the term “wafer bonding”
in claims 1-3, 8-9, 16, 18, 23-25, 27, and 28 of the ‘580 patent and claims 12-14 and 16
of the ‘316 patent. ‘580 patent, col. 16, 1. 36-49; col. 17, 11. 13-3; col. 18, 1I. 12-28; ‘316
patent, col. 16, 11. 43-53. The ALJ deferred construction of the term “wafer bonding”
until trial to allow presentation of additional evidence. See Order No. 27 at 56. Upon
presentation of this additional evidence, which primarily consists of expert testimony,
prior art references, and Epistar product sheets, the ALJ construed “wafer bonding” to be
“the bringing of two wafer surfaces into physical contact such that a mechanically robust
bond forms between them.” See ID at 19. Additionally, the ALJ determined that “wafer
bonding” is not strictly limited to semiconductors, but may also include glass or mirror
bonding, but does not include Van der Waals bonding, metal-to-metal bonding, and glue
bonding.?

| Having reviewed the record, we find that the ALJ improperly limited “wafer

bonding” to exclude metal-to-metal bonding or glue bonding. Instead of focusing on the
particular physical composition of the layer(s) that are wafer bonded, the ALJ should
have read the intrinsic evidence to determine that the critical feature of the “wafer bond”
is the creation of an interface that is largely optically transparent to enhance the light

output and efficiency of the LED. See ‘580 patent, col. 9, 11. 19-22.

Van der Waals bonding is expressly disclaimed in the patents. See ‘580 patent, col. 13, 1. 9-16; see ‘316
patent, col. 12, 11. 43-50.
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The ALJ points to portions of the ‘316 prosecution history (the ‘316 patent issued
from a division of the application that issued as the ‘580 patent) as support for a finding
that the inventors disclaimed metal-to-metal bonding as wafer bonding. However, we
find that the entire relevant portion of the applicants’ responses to the claim rejections
indicates otherwise. See ID at 13, 18; citing CX-36 (LLITC 00000204, 405-406)
(responses to Office Actions). Although these two office action responses expressly
disclaim metal-to-metal (wafer) bonds that result in an optically absorbing (opaque)
bond, they do not disclaim metal-to-metal bonds that result in an optically transparent
wafer bond. Moreover, the applicants continually referred to this critical aspect of their
invention (optical transparency) as being distinct over the relevant prior art cited, Jokerst
et al. (U.S. Patent No. 5,280,184). Furthermore, the ALJ focused on nomenclature rather
than bond properties in viewing metal as distinct from a mirror even though he
acknowledged that mirror-semiconductor wafer bonding was included in his
construction. See ID at 17. Regardless of whether one of the bonding layers is identified
as a mirror or a metal, we find that the specification discloses that one of the critical
inventive features is whether a largely optically transparent interface is created via wafer
bonding. See the ‘580 patent, col. 9, 11. 19-22.

Similarly, we find that the ALJ erred when he excluded glue bonding from his
construction of the term wafer bonding. Although the ALJ recognized that the ‘580
patent specification discloses that wafer bonding includes glass-semiconductor interfaces,
he dismissed Philips’ argument that glue-semiconductor interfaces were also included in
the “wafer bonding” definition because glass was used as a glue in one embodiment
disclosed in the ‘580 specification. See the 580 patent, col. 9, 11. 3-26; ID at 15. The
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ALJ also dismissed Philips’ argument since he viewed glass as distinct from glue and
therefore excluded glue bonding from his construction. Id. Again, we find that the ALJ
focused too much on labels and nomenclature and should have focused more on the
properties of the interface formed by the wafer bond in construing the term. Contrary to
the ALJ, we find that, regardless of whether one of the bonding layers is identified as a
glue or glass layer, the critical inventive feature is present when a largely optically
transparent interface is created via wafer bonding. /d.

Therefore, we have determined that the ALJ improperly excluded all forms of
metal-to-metal and glue bonding from his construction of “wafer bonding”. See ID at
19-20. Rather, we have determined that the correct construction of the term excludes
only metal or glue bonds that produce an optically absorbing bond. Or in other words,
the proper construction of “wafer bonding” is “the bringing of two wafer surfaces into
physical contact such that a mechanically robust, largely optically transparent bond
forms between them, and does not include Van der Waals bonding.”

However, our modification of the ALJ’s claim construction of “wafer bonding” in
claims 1-3, 8-9, 16, 18, 23-25, 27, and 28 of the ‘580 patent and claims 12-14 and 16 of
the ‘316 patent does not change the ALJ’s finding of non-infringement of the ‘316 or

‘580 patents.

B. Infringement of the ‘718 Patent
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1. The ‘718 Patent

The “substrate” limitation

The ALJ determined that Epistar’s GB and OMA family of LEDs do not infringe
claims 1 or 6 of the *718 patent, either literally or under the doctrine of equivalents. See
ID at 64-65, 70-71. The ALJ ’s determination of non-infringement was based on his
finding that neither of these products includes the claimed “substrate” element as he
construed it in his ID. See ID at 53-62, 65-69. The ALJ reviewed the detailed structures
of each accused LED to make his determinations. See ID at 53, 65; RX-180C, 181C;
RDX-500-505.

The ALJ found that Epistar’s GB I LED is formed by initially preparing a
temporary [ ] substrate which is subsequently removed after further steps in the
manufacturing process. After this temporary substrate is formed, the following steps

occur: [

17



GB II follows a manufacturing process similar to that of GB I and further

includes: [

]. ForbothGBIand GBII, [

]. Also, the OMA I and OMA II LED’s are similarly structured to

GB 1I with the following differences: [

After reviewing the accused LED structures, the ALJ determined that the only
element of the GB and OMA family of LEDs that satisfied his “substrate” construction
was the bottom-level sapphire or Si substrates, as these substrates provided the
significant portion of the mechanical support for the active layers of the LEDs. The ALJ
reasoned that only the bottom-level sapphire or Si substrates were of sufficient thickness
to be “the supporting material in an LED upon which the other layers of an LED are
grown or to which they are attached” to satisfy his additional limitation of “providing
adequate mechanical support for an LED device”. See ID at 53-62, 65-69. The ALJ also
determined that the other layers beneath the active layers (e.g., [ ]
layers) do not provide adequate mechanical support for the LED device, because Philips
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did not provide sufficient evidence to prove that these layers in the respondent’s products
possess sufficient thickness to provide such support. The ALJ further determined that
sapphire was not a semiconductor substrate because sapphire is an insulator. See ID at
58. Since neitiler substrate was connected to a bonding pad (electrode), the ALJ
determined that neither family of LEDs ipﬁ'inged claims 1 or 6 of the ‘718 patent. Also,
as referenced above, the ALJ found that because the substrate layers (e.g., [ ]
layers) in the accused LEDs are actually grown on top of the active LED layers, they did
not meet his construction of the term “substrate”, which he had limited to the layers upon
which the LED layers are grown. See ID at 57-58, 67-69.

As discussed above, the Commission has determined that the ALJ correctly
construed “substrate” in his Order No. 27 as “the supporting material in an LED upon
which the other layers of an LED are grown or to which these layers are attached,” a
construction that properly included the disclosed embodiment of the ‘718 specification
which described a “layer functioning as the substrate that is grown on top of, or attached
to, the other layers.” See Order No. 27 at 12-14.

During the infringement analysis, however, the ALJ did not apply this correct
construction but rather applied his modified construction that added the limitation
“provides adequate mechanical support” to his previous construction for the term
“substrate”. Moreover, the ALJ viewed “the supporting material” in his modified
construction of “substrate” to be limited to only one layer (element), excluding one or
more layers (combination of layers or elements) even though a “multiple layers”
limitation is not excluded by the intrinsic evidence. Finally, the ALJ incorrectly found
that a layer or layers formed after the active layers was not a substrate.
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Under either the correct claim construction of Order No. 27 or the ALJ’s modified
construction in his ID, we find that “the supporting material” which functions as the
substrate may properly include a combination of layers (multiple layers) that support the
active LED layers above it, as is the case with Epistar’s GB and OMA family of LEDs.
While the €718 patent generally describes LED embodiments where the layer functioning
as the substrate lies below the active layers of the LED device to provide support for the
entire structure (Figs. 1-3), there is no express or implied disclaimer in the patent that
necessarily limits the substrate to being comprised of a single layer (element).
Furthermore, our construction of “supporting material” is not contrary to the purpose of
the invention which is to produce an LED structure with a transparent window layer to
promote current spreading leading to higher light output and greater LED efficiency.

Our construction is also consistent with the Federal Circuit’s established
precedent holding that the disclosure of a preferred or exemplary embodiment
encompassing a singular element does not disclaim a plural embodiment when there is no
limitation in the claim language or the prosecution history. See KCJ Corp. v. Kinetic
Concepts, Inc., 223 F.3d 1351, 1356 (Fed. Cir. 2000); see also AbTox, Inc. v. Exitron
Corp., 122 F.3d 1019, 1023 (Fed. Cir. 1997). Therefore, under established precedent, the
term “a semiconductor substrate” may clearly include one or more semiconductor
substrates. In this case, we find that a necessary corollary determination is that one or
more substrates may include one or more layers to function as the “supporting material”
for the active LED layers.

In addition, the Federal Circuit has consistently held that when the claim language
calls for further inquiry to define a claim term, the tribunal must consult the specification
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to determine whether clear intent exists to limit the invention to a singular embodiment.
See KCJ Corp., 223 F.3d at 1356. In reviewing the ‘718 specification, we find no clear
intent to exclude a substrate comprising one or more layers because the disclosed LEDs
are exemplary, and we view the underlying substrates that contribute to the LED
structure as exemplary as well. See the ‘718 patent, col. 2, 11. 48-49. Specifically, the
specification states that “[a]n exemplary light emitting diode (LED) constructed
according to principles of fhis invention has an n-type substrate 20 of GaAs.” Id.
Therefore, consistent with established patent law, it is our view that “the supporting
material in an LED” may necessarily include one or more layers because the intrinsic
evidence does not exclude an interpretation of the term that includes “multiple layers”.

Additionally, the extrinsic evidence, if consulted, leads to the same conclusion. A
number of references, mostly cited in Philips’ petition for review, disclose substrates that
are comprised of a combination of layers (multiple layers or elements). See Philips br. at
49-50; citing CX-70 and CX-632; U.S. Patent No. 6,677,617; www.semiconductor-
technology.com/glossary/substrate.html. Also, we note that the ALJ specifically
recognized that Philips originally asserted that a construction of “substrate” as “an
underlying layer” was overly broad since it would include nearly every layer of the LED
structure. See Order No. 27 at 13. The ALJ’s concern that a “substrate” layer would be
confused with “confining” or “active” layers of the LED device is not relevant here
because the [ ] layers are clearly distinct from the confining and active layers of
the GB and OMA family of LEDs.

As mentioned above, the ALJ found that the term “semiconductor substrate” also
was not satisfied by the combination of supporting materials underlying the active layers
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of the LED for Epistar’s GB and OMA LEDs. Again, although not expressly construed
by the ALJ in his claim construction order (Order No. 27), we find “semiconductor
substrate” to be properly construed as the above-mentioned “substrate” construction
where additionally “at least one layer of the supporting material functioning as the
substrate includes a non-metallic solid that conducts electricity by virtue of excitation of
electrons across an energy gap, or by introduced materials, such as dopants, that provide
conduction electrons.” See Order No. 27 at 22.

In view of our construction that the claim term “substrate” need not be formed of
a single layer, it follows necessarily that the term “supporting material” used in the ALJ’s
construction may include multiple layers which function as the substrate. Particularly,
we find that the [ ] contact layers present in the GB and OMA family of
LEDs, in combination with the thicker Si and sapphire bottom layers and any intervening
layers, is a “composite substrate” that is “the supporting material” for the active LED
layers above it 5o as to satisfy the “substrate” limitation under either the ALJ’s original or
supplemented claim construction. Thus, we find that this composite substrate also
provides the adequate mechanical support for the LED device that is required by the
ALJ’s construction of the “substrate” limitation in his ID.

Accordingly, under either the ALJ’s original or modified construction of the term
“substrate”, and our construction of “semiconductor substrate” discussed above, we find
that Epistar’s family of GB and OMA LED:s literally infringes claims 1 and 6 because of
the following: 1) the combination of the [ ] layers, together
with the Si or Sapphire bottom layers and any intervening layers, forms a “composite
substrate” to satisfy the claimed “semiconductor substrate” element, 2) the [
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] layer, one of the multiple layers of the composite substrate, contacts a metal
bonding pad to provide “an electrical contact to the substrate” that satisfies this claimed
element, and 3) the upper ITO contact layer performs current spreading and contacts
another metal bonding pad to satisfy the other claimed elements.

For the reasons set forth above, we have determined that Epistar’s family of GB
and OMA LEDs literally infringes claims 1 and 6 of the ‘718 patent. Since the evidence
supports a finding of literal infringement, we do not reach the issue of infringement under
the doctrine of equivalents.

Accordingly, the Commission reverses the ALJ’s finding of non-infringement of
claims 1 and 6 of the ‘718 patent by Epistar’s family of GB and OMA LED devices.

III. REMEDY, PUBLIC INTEREST, AND BONDING

For the reasons set forth below, we have determined to accept the ALJ’s
recommended determination (RD) on remedy and bonding with a few modifications.
Also, we have determined that the public interest does not preclude the ALJ’s
recommended remedy.

A. Type of Remedy

The Commission is authorized to issue a limited exclusion order when the
Commission determines that there is a violation of section 337 of the Tariff Act of 1930
(19 U.S.C. § 1337). Because we determined that Epistar’s family of MB, GB, and OMA

LED:s infringe the asserted claims of the ‘718 patent, we have issued a limited exclusion
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order directed to those LEDs. The sole remaining remedy issue, therefore, is whether to
issue a limited exclusion order that covers downstream products.’

The ALJ recommended that, if the Commission determines there has been a
violation of section 337, a limited exclusion order covering the infringing LEDs as well
as packaged, infringing LEDs and boards on which the infringing LEDs are mounted is
the appropriate remedy. Also, the ALJ recommended that the Commission set the bond,
if necessary, at [ ] percent of the value of the infringing, imported LEDs or boards
containing the same. RD at 3-8.

Regarding the possibility of a downstream remedy, the ALJ reasoned that an
exclusion order against only Epistar LEDs might be ineffective if the LEDs could be
imported as a component of other products or product components. Id. at 3-4.
Therefore, the ALJ reviewed the EPROMs factors to determine if downstream products
containing the infringing LEDs should be subject to an exclusion order. See Certain
Erasable Programmable Read-Only Memories, Components Thereof, Products
Containing Such Memories, and Process for Making Such Memories, Inv. No. 337-TA-
276, Commission Opinion at 125-26 (May 1989). The EPROM:s factors include the
following: 1) the value of the infringing articles relative to the value of the downstream
broducts in which they are incorporated, 2) the identity of the manufacturer of the
downstream products in which they are incorporated, i.e., whether it can be determined
that the downstream products are manufactured by the respondent or by a third party, 3)

the incremental value to the complainant of the exclusion of the downstream products, 4)

Complainant did not request a cease and desist order.
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the incremental detriment to respondents of exclusion of such products, 5) the burdens
imposed on third parties resulting from exclusion of downstream products, 6) the
availability of alternative downstream products that do not contain the infringing articles,
7) the likelihood that the downstream products actually contain the infringing articles and
are thereby subject to the exclusion order, 8) the opportunity for evasion of an exclusion
order that does not include downstream products, and 9) the enforceability of an order by
Customs (“1%* EPROMs factor, 2™ EPROMs factor, etc.”). Id.

From the record evidence presented, the ALJ found that individual LED chips are
typically sold by manufacturers (e.g., Epistar) to packagers who are located outside of the
U.S. Since no domestic entities package LED chips, the ALJ determined that any Epistar
chips entering the U.S. are imported in downstream products, making any exclusion
order without downstream relief ineffective. Id. at 5. The ALJ viewed any exclusion
order, especially one including downstream products, as placing a burden on Epistar and
third parties that want to purchase products containing the infringing LEDs. However,
the ALJ found that no evidence was presented to show that such a burden would be
particularly heavy or would outweigh the necessity of including packaged LEDs and the
boards on which the packaged LEDs are mounted in any limited exclusion order to
provide effective relief to Philips. Id. at 6. Therefore, the ALJ recommended that if the
Commission determines that there has been a violation of section 337, a limited
exclusion order should issue covering the infringing LED devices along with the
packaged LEDs and boards on which the packaged LEDs are mounted. Further, the ALJ

recommended that any exclusion order include a provision that would permit importers
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of packaged LEDs or boards to certify that no infringing LEDs are contained in their
products.

The ALJ reasoned that any exclusion order issued in this investigation should not
go further than this first level of downstream products to exclude downstream products
such as traffic lights and cell phones (as Philips requested). Id. The ALJ noted that
while a packager or board manufacturer may be able to identify the source of its LEDs,
Philips had not presented sufficient evidence relating to whether further downstream
importers and manufacturers could identify the sources of LEDs used in their products or
how such identification data, if it existed, could be obtained by Customs. Id. At 5-6.
Thus, the ALJ reasoned that an order excluding products such as traffic lights and
cellphones would unnecessarily disrupt legitimate trade and therefore should not be
issued.

Regarding bonding, the ALJ reviewed Commission precedent on how to set the
amount of the bond required of respondents, pursuant to section 337(j)(3), during the 60-
day period of Presidential review following the issuance of permanent relief. Id. at 6.
Particularly, the ALJ found that the Commission has used a reasonable royalty rate to set
the amount of the bond where a royalty rate had been established for the product at issue.
See Certain Integrated Circuit Telecommunication Chips and Products Containing Same,
Including Dialing Apparatus, Inv. 337-TA-337, Commission Op. at 41 (1995).

The ALJ found that there is evidence of a reasonable royalty rate based on the
settlement agreement in the prior litigation involving Philips and Epistar (UEC at that

time) relating to the 718 patent. Id. at 7. [
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]. Further, the ALJ recommended that the bond should be based on the value of any
infringing LEDs actually contained in a downstream product, rather than on the value of
a downstream product as a whole.

As discussed in the RD and party submissions, it appears to be undisputed that the
overwhelming majority of Epistar’s LEDs sales are to foreign manufacturers who then
incorporate the LEDs into a variety of downstream products. The first level of
downstream products consists of the following: 1) infringing, packaged LEDs and 2)
boards consisting primarily of an array of infringing, packaged LEDs (“LED boards”).
RD at 5. The ALJ recommended exclusion of these products. However, the ALJ did not
recommend the exclusion of more than the first level of downstream products since he
viewed Philips’ evidence as insufficient regarding whether these further downstream
manufacturers can identify the sources of LEDs used in their products, and how such
information, if available, could be obtained by Customs to alleviate any disruption to
legitimate trade. Id. at 5-6.

We agree with the ALJ that Philips’ evidence to support further downstream
product exclusion is insufficient. Philips has shown evidence that downstream customers
outside of the U.S. purchase Epistar’s LEDs which are intended to be incorporated into
further downstream products such as automotive lights, mobile phones, and other
downstream products. Particularly, Philips submits the identities of the downstream
manufacturers and their related downstream products that were provided by Epistar’s
responses to interrogatories, Epistar’s customer lists and emails, statements from
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Epistar’s president, and other Epistar business materials. See Philips’ br. and Philips’
response br. (attachments 1-4, 16-20). However, Philips does not point to any specific
evidence that downstream products containing infringing LEDs made by Epistar actually
enter the U.S. Instead Philips uses words such as “may”, “‘can” and other qualifiers
indicating a lack of evidence and mere speculation concerning further downstream
product importation. See Philips br. at 13-15. Thus, we apply the EPROMs factors only
to the first level of downstream products (packaged LEDs and LED boards).

Regarding the 1* EPROM:s factor, the critical component of packaged LEDs and
LED boards is the source of the lighting - e.g., the high-brightness LEDs. Similar to the
situation in Certain Power Supply Controllers and Products Containing Same, Inv. No.
337-TA-541, 2006 ITC Lexis 600 (Aug. 29, 2006), it is not an option to simply leave out
the light source as these products could not operate as intended without.them. See
Certain Power Supply Controllers, at *8-9.

Regarding the 2™ EPROM; factor, Philips provides evidence regarding the
identity of first level downstream manufacturers that import packaged LEDs and LED
boards into the U.S. These are third-parties as the record indicates that Epistar
apparently does not itself manufacture downstream products.

Regarding the 3" EPROM:s factor, it is apparently undisputed that most of
Epistar’s LEDs sales are to foreign manufacturers who use them in their downstream
products, and that Epistar’s LEDs are not imported into the U.S. without being first
incorporated into a downstream product. See Philips br. at 14, Epistar response br. at 17.

Thus, exclusion of downstream products would have a large incremental value to Philips.
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Regarding the 4" EPROMs factor, there would be some detriment to Epistar.
However, we note that only Epistar’s MB, GB, and OMA family of LEDs are excluded,
meaning that Epistar may still continue to sell its licensed [ ] LED:s to foreign
manufacturers who wish to import into the U.S. In addition, a certification provision in
the limited exclusion order, as discussed below, will help Customs ensure that non-
infringing alternatives are not improperly excluded and will help protect both
respondents and third parties.

Regarding the 5" EPROMs factor, the burdens imposed on third parties resulting
from exclusion of downstream products will not be significant as Philips has presented
sufficient direct evidence linking the specific downstream manufacturers and their related
first level downstream products to actual U.S. importation. Using a certificate provision
approved by Customs, we find that it is not an undue burden for third parties to make an
appropriate inquiry of their suppliers and certify that, to the best of their knowledge and
belief, that the first level downstream products are not excluded from entry by the
exclusion order.

Regarding the 6™ EPROMs factor, there are several alternative downstream
products that do not contain the infringing articles. For instance, Epistar’s [

] LEDs, which are covered by a license, can be imported under the order.
Further, as supported by Epistar’s own statements, at least 90% of the U.S. market for
high-brightness LEDs is provided by other manufacturers, including Philips, therefore
making the supply of non-infringing alternatives very significant. See Epistar response

br. at 15.
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Regarding the 7" EPROMs factor, as noted above, Philips provides sufficient
evidence that there are first level downstream products consisting of the packaged LEDs
and LED boards that are imported into the U.S. that contain Epistar’s infringing LEDs.
Regarding the 8" EPROMs factor, it is not seriously disputed that there would be a
significant opportunity for evasion of an exclusion order thgt does not exclude any
downstream products. As noted by the ALJ’s RD and Philips’ submission, a vast
majority (e.g., 90%) of Epistar’s LED sales are to foreign customers who produce
packaged LEDs and LED boards. Therefore, any exclusion order that does not cover this
first level of downstream products essentially provides no relief to Philips, as Epistar
could still sell infringing LEDs to foreign entities who would export packaged LEDs and
LED boards to the U.S.

Finally, regarding the 9™ EPROMs factor, we believe the use of a certification
process will greatly reduce any burden on Customs in enforcing thié order.

In conclusion, the Commission has determined that the EPROMs factors weigh in
favor of excluding first level downstream products consisting of packaged LEDs and
LED boards. Regarding the 1¥ EPROMs factor, the infringing LEDs are critical to the
operation of these downstream products as these products could not work without the
infringing LEDs. Regarding the 2™ and 7" EPROM:s factors, Philips has specifically
identified downstream LED manufacturers that produce packaged LEDs and LED boards
that are imported into the U.S. as the record indicates that Epistar does not itself
manufacture downstream products. See Philips br. at 14, Epistar response br. at 17.
Regarding the 3™ and 8" EPROMs factors, evidence has been presented that almost all of
Epistar’s LED sales are to foreign entities who then incorporate the infringing LEDs into
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packaged LEDs and LED boards for importation into the U.S. Therefore, any remedy
that does not exclude these downstream products would provide no effective relief to
Philips, which makes the incremental value to Philips of excluding first level downstream
products significant.

In addition, regarding the 5" and 9" EPROM:s factors, the limited exclusion order
includes the type of certification provision that can be administered by Customs. This
provision is designed to ease the burden on third parties that have to comply with the
order and to improve Custom’s ability to properly enforce the exclusion of the specific
downstream products. Also, regarding the 6™ EPROM:s factor, several alternative
downstream products exist including the previously licensed [ ] LEDs,
Philips’ own supply of high-brightness LEDs, and lighting products using incandescent
bulbs. The 4™ EPROMs factor (incremental detriment to respondent) does not
substantially weigh against exclusion of first level downstream products because Epistar
has other markets for its LEDs and its share of the U.S. market is small.

Therefore, the Commission finds that all the EPROMs factors favor exclusion of
first level downstream products consisting of packaged LEDs and LED boards.
Accordingly, we have issued a limitéd exclusion order against the infringing LEDs,
packaged, infringing LEDs and infringing LED boards. “LED boards™ are boards
consisting primarily of an array of packaged, infringing LEDs.

B. Public Interest

When issuing an exclusion order under section 337(d), the Commission must
weigh the remedy sought against the effect such a remedy would have on the following
public interest factors: (1) the public health and welfare; (2) the competitive conditions in
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the United States economy; (3) the production of articles in the United States that are like
or directly competitive with those subject to the investigation; and (4) United States
consumers. See 19 U.S.C. § 1337(d)(1).

We agree with the IA and Philips that no public interest concerns will be raised
by issuing a limited exclusion order directed to infringing LEDs produced by Epistar, and
certain downstream products containing these LEDs. The IA is correct that viable non-
infringing alternatives exist and there is no evidence that Philips cannot meet the demand
for high-brightness LEDs. Both of these circumstances obviate any public interest
concemns. Finally, protection of intellectual property rights is favored under section 337.
Accordingly, the Commission has determined that the statutory public interest factors do
not preclude issuance of the limited exclusion order.

C. Bonding

Section 337(j) provides for entry of infringing articles during the sixty (60) day
period of Presidential review upon posting of a bond and states that the bond is to be set
at a level “sufficient to protect the complainant from any injury.” 19 U.S.C. § 1337(j)(3);
see also 19 C.F.R. § 210.50(a)(3).

The ALJ reviewed Commission precedent on how to set the amount of the bond
required of respondents during the 60-day period of Presidential review following the
issuance of permanent relief. /d. at 6; see section 337(j)(3). Particularly, the ALJ found
that the Commission has used a reasonable royalty rate to set the amount of the bond
where a royalty rate had been established for the product at issue. See Certain Integrated
Circuit Telecommunication Chips and Products Containing Same, Including Dialing
Apparatus, Inv. 337-TA-337, Commission Op. at 41 (1995).
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Similarly, in this case, the ALJ found that there is evidence of a reasonable
royalty rate based on the settlement agreement in the prior litigation involving Philips

and Epistar (UEC at that time) relating to the ‘718 patent. Id. at 7. [

]. Further, the ALJ recommended that the bond should be based on the value of any
infringing LEDs actually contained in a downstream product, rather than on the value of
a downstream product as a whole.

We agree with Philips that it is not appropriate to apply directly a royalty rate
pertaining to [ ] LEDs to Epistar’s products found to infringe Philips’
patents in this investigation. In his summary determination dismissing the affirmative
defense that the ‘718 patent was invalid, the ALJ recognized that there was a significant
distinction between the [ ] LEDs of the previous license and the reflective

and transparent LEDs currently at issue. [

Commission precedent allows for a 100% bond when no effective alternative
exists. See Certain Flash Memory Circuits and Products Containing Same, Inv. No.
337-TA-382, USITC Pub. No. 3046, Comm’n Op. At 26-27 (July 1997) (a 100% bond
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imposed when price comparison was not practical because the parties sold products at
different levels of commerce, and the proposed royalty rate appeared to be de minimis
and without adequate support in the record). Here, the royalty rates proposed by the ALJ
and the IA pertain to a completely different product and are not based on U.S. revenue,
thereby eliminating any relevant comparison. Accordingly, the Commission has set a

100% bond for the infringing LEDs and downstream products containing the same.

By order of the Commission.

Marilyn R. Abbott
Secretary to the Commission

Issued: May 30, 2007
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UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C. 20436

In the Matter of

CERTAIN HIGH-BRIGHTNESS LIGHT
EMITTING DIODES AND PRODUCTS
CONTAINING SAME

Investigation No. 337-TA-556

NOTICE OF COMMISSION DECISION TO REVIEW-IN-PART A FINAL INITIAL
DETERMINATION FINDING A VIOLATION OF SECTION 337 AND TO GRANT A
MOTION TO STRIKE

AGENCY: U.S. International Trade Commission.

ACTION: Notice.

SUMMARY: Notice is hereby given that the U.S. International Trade Commission has
determined to review-in-part a final initial determination (“ID”) of the presiding administrative
law judge (“ALJ”) finding a violation of section 337 by the respondent’s products in the above-
captioned investigation. The Commission has also granted respondent’s motion to strike
complainant’s arguments that are based on evidence that was excluded by the ALJ.

FOR FURTHER INFORMATION CONTACT: Clint Gerdine, Esq., Office of the General
Counsel, U.S. International Trade Commission, 500 E Street, S.W., Washington, D.C. 20436,
telephone (202) 708-5468. Copies of non-confidential documents filed in connection with this
investigation are or will be available for inspection during official business hours (8:45 a.m. to
5:15 p.m.) in the Office of the Secretary, U.S. International Trade Commission, 500 E Street,
S.W., Washington, D.C. 20436, telephone (202) 205-2000. General information concerning the
Commission may also be obtained by accessing its Internet server at atip://www.usitc.gov. The
public record for this investigation may be viewed on the Commission's electronic docket (EDIS)
at http.//edis. usitc.gov. Hearing-impaired persons are advised that information on this matter can
be obtained by contacting the Commission’s TDD terminal on (202) 205-1810.

SUPPLEMENTARY INFORMATION: The Commission instituted this investigation on
December 8, 2005, based on a complaint filed by Lumileds Lighting U.S., LLC (“Lumileds”) of
San Jose, California. 70 Fed. Reg. 73026. The complaint, as amended and supplemented,
alleges violations of section 337 of the Tariff Act of 1930, as amended, 19 U.S.C. § 1337, in the
importation info the United States, the sale for importation, and the sale within the United States
after importation of certain high-brightness light emitting diodes (“LEDs”) and products
containing same by reason of infringement of claims 1 and 6 of U.S. Patent No. 5,008,718 (“the
“718 patent”); claims 1-3, 8-9, 16, 18, and 23-28 of U.S. Patent No. 5,376,580 (“the ‘580
patent”); and claims 12-16 of U.S. Patent No. 5,502,316 (“the ‘316 patent”). The complaint



further alleges the existence of a domestic industry. The Commission’s notice of investigation
named Epistar Corporation (“Epistar”’) of Hsinchu, Taiwan, and United Epitaxy Company
(“UEC”) of Hsinchu, Taiwan as respondents.

On April 28, 2006, Lumileds moved to amend the complaint to: 1) remove UEC as a
named respondent, 2) change the complainant’s full name from Lumileds Lighting U.S., LLC to
Philips Lumileds Lighting Company LLC (“Philips”), and 3) identify additional Epistar LEDs
alleged to infringe one or more patents-in-suit. Neither respondent opposed the motion.

On May 15, 2006, the Commission issued a notice determining not to review an ID
(Order No. 14) granting the complainant’s motion for partial summary determination to dismiss
Epistar’s affirmative defense that the ‘718 claims are invalid.

On August 2, 2006, the still pending motion to amend the complaint was discussed with
the parties during the prehearing conference, and the evidentiary hearing was held from August
2-11, 2006. On October 23, 2006, the ALJ issued an ID (Order No. 29) granting Lumileds’
motion to amend the complaint, and further ordering that the Notice of Investigation be amended
to identify Philips as the complainant and to remove UEC as a named respondent. On November
13, 2006, the Commission published a notice determining not to review Order No. 29. 71 Fed.

Reg. 66195.

On December 13, 2006, the Commission issued a notice determining not to review an ID
(Order No. 31) extending the target date for this investigation to May 8, 2007, and the deadline
for the ALJ’s final initial determination to January 8, 2007.

On January 8 and 11, 2007, the ALJ issued his final ID and recommended determinations
on remedy and bonding, respectively. The ALJ found a violation of section 337 based on his
findings that the respondent’s accused products infringe one or more of the asserted claims of the
patents at issue. On January 22, 2007, the complainant and the respondent each filed a petition
for review of the final ID. On January 29, 2007, all parties, including the Commission
investigative attorney, filed responses to the petitions for review.

Upon considering the parties’ filings, the Commission has determined to review-in-part
the ID. Specifically, with respect to the ‘718 patent, the Commission has determined to review
claim construction of the terms “substrate” and “semiconductor substrate” in claims 1 and 6, and
the ALJ’s determination that Epistar’s GB I, GB II, OMA I, and OMA II LED:s do not infringe
the ‘718 patent. With respect to the ‘580 and ‘316 patents, the Commission has determined to
review claim construction of the term “wafer bonding” in claims 1-3, 8-9, 16, 18, 23-25, 27 and
28 of the *580 patent and claims 12-14 and 16 of the ‘316 patent. The Commission has
determined not to review the remainder of the ID. On January 25, 2007, the respondent filed a
motion to strike certain portions of complainant’s petition for review. The Commission has
determined to grant this motion to the extent that it concerns arguments that are based on
evidence excluded by the ALJ.



On review, with respect to violation, the parties are requested to submit briefing limited
to the following issues: the ALJ’s addition of the limitation “must also be a material that
provides adequate mechanical support for the LED device” to the construction of the term
“substrate,” and the implications of this addition for the infringement analysis. In addressing
these issues, the parties are requested to cite relevant authority.

In connection with the final disposition of this investigation, the Commission may issue
an order that results in the exclusion of the subject articles from entry into the United States.
Accordingly, the Commission is interested in receiving written submissions that address the form
of remedy, if any, that should be ordered. If a party seeks exclusion of an article from entry into
the United States for purposes other than entry for consumption, the party should so indicate and
provide information establishing that activities involving other types of entry either are adversely
affecting it or likely to do so. For background, see In the Matter of Certain Devices for
Connecting Computers via Telephone Lines, Inv. No. 337-TA-360, USITC Pub. No. 2843
(December 1994) (Commission Opinion).

When the Commission contemplates some form of remedy, it must consider the effects of
that remedy upon the public interest. The factors the Commission will consider include the
effect that an exclusion order and/or cease and desist orders would have on (1) the public health
and welfare, (2) competitive conditions in the U.S. economy, (3) U.S. production of articles that
are like or directly competitive with those that are subject to investigation, and (4) U.S.
consumers. The Commission is therefore interested in receiving written submissions that address
the aforementioned public interest factors in the context of this investigation.

When the Commission orders some form of remedy, the U.S. Trade Representative, as
delegated by the President, has 60 days to approve or disapprove the Commission’s action. See
Presidential Memorandum of July 21, 2005, 70 Fed. Reg. 43251 (July 26, 2005). During this
period, the subject articles would be entitled to enter the United States under bond, in an amount
determined by the Commission and prescribed by the Secretary of the Treasury. The
Commission is therefore interested in receiving submissions concerning the amount of the bond
that should be imposed if a remedy is ordered.

WRITTEN SUBMISSIONS: The written submissions reference above should be concise and
thoroughly referenced to the record in this investigation. Also, parties to the investigation,
interested government agencies, and any other interested parties are encouraged to file written
submissions on the issues of remedy, the public interest, and bonding. Such submissions should
be no more than twenty-five (25) pages and should address the recommended determination by
the ALJ on remedy and bonding. The complainant and the Commission investigative attorney
are also requested to submit proposed remedial orders for the Commission’s consideration.
Complainants are also requested to state the dates that the patents at issue expire and the HTSUS
numbers under which the accused products are imported. All of the written submissions and
proposed remedial orders must be filed no later than close of business on March 5, 2007. Reply



submissions must be filed no later than the close of business on March 12. No further
submissions on these issues will be permitted unless otherwise ordered by the Commission.

Persons filing written submissions must file the original document and 12 true copies
thereof on or before the deadlines stated above with the Office of the Secretary. Any person
desiring to submit a document to the Commission in confidence must request confidential
treatment unless the information has already been granted such treatment during the proceedings.
All such requests should be directed to the Secretary of the Commission and must include a full
statement of the reasons why the Commission should grant such treatment. See 19 C.F.R.

§ 210.6. Documents for which confidential treatment by the Commission is sought will be
treated accordingly. All nonconfidential written submissions will be available for public
inspection at the Office of the Secretary.

The authority for the Commission’s determination is contained in section 337 of the
Tariff Act of 1930, as amended, 19 U.S.C. § 1337, and in sections 210.42-46 of the
Commission’s Rules of Practice and Procedure, 19 C.F.R. §§ 210.42-46.

By order of the Commission.

Marilyn ott
Secretary to the Commission

Issued: February 22, 2007
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PUBLIC VERSION

UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C.

In the Matter of

CERTAIN HIGH-BRIGHTNESS LIGHT Inv. No. 337-TA-556

EMITTING DIODES AND PRODUCTS
CONTAINING SAME

RECOMMENDED DETERMINATION
ON REMEDY AND BONDING

I. Background

On January 8, 2007, the Administrative Law Judge issued the Initial Determination in this
investigation, finding that a violation of section 337 of the Tariff Act of 1930, as amended, has
occurred in the importation into the United States, the sale for importation, or the sale within the
United States after importation, of certain high-brightness light emitting diodes and products
containing same by reason of infringement of one or more of ‘the following: claims 1 and 6 of
U.S. Patent No. 5,008,718, claims 1-3, 8-9, 16, 18, and 23-28 of U.S. Patent No. 5,376,580, and
claims 12-16 of U.S. Patent No. 5,502,316. The Commission’s Rules require that subsequent to
an initial determination on the question of violation, the Administrative Law Judge issue a
recommended determination containing findings of fact and recommendations concerning:
(1) the appropriate remedy in the event that the Commission finds a violation of section 337, and
(2) the amount of bond to be posted by respondents during Presidential review of Commission
action under section 337(j) of the Tariff Act. 19 C.F.R. § 210.42¢a)(1)(ii).

As stated in the Initial Determination, the parties consist of: the complainant, Philips



Lumileds Lighting Company, L.CC (“Lumileds”); the only remaining respondent, Epistar
Corporation (“Epistar”) of Taiwan; and the Commission Investigative Staff of the Office of
Unfair Import Investigations (“OUII").

II. Remedy

Lumileds requests a limited exclusion order that excludes Epistar’s infringing LEDs as
well as third-party downstream products that incorporate those LEDs, including traffic signals
and bulbs; automobile parts (not attached to automobiles) such as brake lights, indicators and
signals; cell phones; optical mouse products; and indoor and outdoor displays and signs such as
variable message signs. Lumileds does not request a cease and desist order. Lumileds argues
that during the Presidential review period, an importation bond should be set at 100% of entered
value of the infringing products. Lumileds argues that a 100% bond is necessary because it is
impossible to calculate a bond based on price differential due to the large number of imported
products and thejr widely ranging prices. Lumileds Post-Hearing Brief at 68-69; Lumileds Reply
Brief at 34-35.

Epistar argues that it makes and sells only highly fungible LED chips (either diced or still
in wafer form). Epistar represents that it does not package its own finished LED devices, or sell
any packaged LEDs. It is argued that if a violation of section 337 is found, the appropriate
remedy would be a limited exclusion order directed only to Epistar’s products, rather than an
order that included unspecified downstream products. [

1 See Epistar Post-Hearing Brief at 69-73;
Epistar Reply Brief at 42-47.

The Commission Investigative Staff argues that if a violation of section 337 is found, it



would be appropriate for the Commission to issue a limited exclusion order directed to Epistar’s
infringing products and downstream products such as LED boards. The Staff argues for
], which should be applied to the value of LEDs alone rather than on the basis on an entire

downstream products. See OUII Post-Hearing Brief at 42-47; OUII Reply Brief at 21-23.

A. Limited Exclusion Order

The Commission has broad discretion in selecting the form, scope, and extent of the
remedy in a section 337 proceeding. Viscofan, S.A. v. United States Int’l Trade Comm’n, 787
F.2d 544, 548 (Fed. Cir. 1986). A limited exclusion order is among the remedies that the
Commission may impose. See 19 U.S.C. § 1337(d)(1).

In this instance, there is no request for a general exclusion order, and it is undisputed that
a limited exclusion order would be appropriate if any accused devices are found to infringe one
or more of the patents.! Indeed, it is undisputed that the accused Epistar devices are
manufactured overseas, and then imported for sale in the United States. Consequently, the
Administrative Law Judge recommends that if a violation of section 337 is found, the
Commission should issue a limited exclusion order. A question is raised, however, as to whether
a limited exclusion order should extend to downstream products, and if so which types of
downstream products should be excluded.

This investigation was instituted to determine whether Epistar’s LEDs “or products

containing same” are imported and sold in violation of section 337. Indeed, inasmuch as the

! In the Initial Determination, the Administrative Law Judge found that the Epistar MB and
MB I products at issue in this investigation infringe claims 1 and 6 of the asserted ‘718 patent.
No other products were found to infringe any other asserted claim of any patent. See, e.g., Initial
Determination at 202-204.



accused LEDs are eventually inEiorporated into other products, it might be ineffectual to issue an
exclusion order only against Epistar LEDs, if the devices cbuld be imported after incorporation
into other products or product components. Thus, an exclusion order covering at least some
downstream products could be part of an appropriate remedy if a violation of section 337 is

found to exist.

The Commission has held that in determining whether or not to exclude downstream
products it will consider the so-called EPROM factors, set forth in Erasable Programmable
Read-Only Memories, Cbmponents Thereof, Products Containing Such Memories, and Process

for Making Such Memories, USITC Pub. 2196, Inv. No. 337-TA-276, Commission Opinion at

125-26 (May 1989),? which are:

(1) the value of the infringing articles compared to the value of the
downstream products in which they are incorporated; (2) the identity
of the manufacturer of the downstream products, i.e., whether it can
be determined that the downstream products are manufactured by the
respondent or by a third party; (3) the incremental value to
complainant of the exclusion of downstream products; (4) the
incremental detriment to respondents of exclusion of such products;
(5) the burdens imposed on third parties resulting from exclusion of
downstream products; (6) the availability of alternative downstream
products that do not contain the infringing articles; (7) the likelihood
that the downstream products actually contain the infringing articles
and are thereby subject to exclusion; (8) the opportunity for evasion
of an exclusion order that does not include downstream products; (9)

. the enforceability of an order by Customs; and any other factors the
Commission determines to be relevant.

Commission Opinion at 125-26; see also Certain Flash Memory Circuits and Products

Containing Same, Inv. No. 337-TA-382, Commission Opinion at 18, USITC Pub. 3046 (July

2 Aff'd sub nom., Hyundai Electronics Co. v. United States Int’l Trade Comm’n, 899 F.2d
1204 (Fed. Cir. 1990) :



11997).

The asserted patents in this investigation are directed to the manufacturing of individual
LED chips. See, e.g., CX-2; CX-3; CX-4. There is evidence that in the relevant industry,
individual LED chips are typically sold by companies such as Lumileds and Episfar to
packagers, which at present are all located outsidé the United States. Silkwood Tr. 474, 477,
484-485. The packaged LEDs are often placed in another downstream product which is then
imported. Silkwood, Tr. 477. The first level of downstream product containing individual
packaged LEDs is referred to as a “board.” Silkwood Tr. 485. A board may have, for
example, sixteen LEDs arranged in a 4x4 array. Id.

Epistar sells LED chips, i.e., unpackaged LEDs. Silkwood Tr. 477. In light of the fact
that there are no domestic entities packaging LED chips, it is clear that any Epistar chips
entering the United States are imported in downstream products. In these circumstances, the
absence of downstream relief in any exclusion order would render the order wholly ineffective.
Thus, any exclusion order should be directed to packaged LEDs as well as the boards on which
the packaged LEDs are mounted.

However, a remedy should not exclude products that are further downstream such as
traffic lights and cell phones. While there is record evidence concerning the industry practice
of importing packaged LEDs and boards, Lumileds presented insufficient evidence regarding
products further down the stream of commerce. While a packager or board manufacturer is
presumably able to identify the source of its LEDs, in the next levels of commerce
manufacturers or importers might not be able to identify the sources of LEDs used in their

products. Nor is it clear how such information could be obtained by inspectors in the United



States. Indeed, it is possible that an order excluding products such as traffic lights and
telephones might unnecessarily disrupt legitimate trade and should not be issued.

Any exclusion order, and especially one that includes downstream products, would
burden Epistar or those wishing to purchase products containing accused devices. There is
however, no evidence that such burdens would be particularly heavy in this instance or outweigh
the necessity of including in any exclusion order packaged LEDs and the boards on which the
packaged LEDs are mounted.

Accordingly, it is the recommended determination of the Administrative Law Judge that
if the Commission determines that there has been a violation of section 337, a limited exclusion
‘order should issue covering the infringing devices as well as packaged LEDs and boards on
which the packaged LEDs are mounted. In accordance with the Staff’s suggestion, it is also
recommended that any limited exclusion order also permit importers of packaged LEDs or
boards to certify that no infringing LEDs are contained in such i)roducts.

B. Bond

The Administrative Law Judge and the Cominission must determine the amount of bond
to be required of respondents, pursuant to section 337(j)(3), during the 60-day Presidential
review period following the issuance of permanent relief, in the event that the Commission
determines to issue a remedy. The purpose of the bond is to protect the complainant from any
injury. 19 C.F.R. § 210.42(a)(1)(ii), § 210.50(a)(3).

When reliable price information is available, the Commission has often set the bond by

eliminating the differential between the domestic product and the imported, infringing product.

3 See OUII Reply Brief at 22.



See Certain Microsphere Adhesives, Processes for Making Same, and Products Containing
Same, Including Self-Stick Repositionable Notes, Inv. No. 337-TA-366, Comm’n Op. a 24
(1995). In other cases, the Commission has turned to alternative approaéhes, especially when the
level of a reasonable royalty rate could be ascertained. See, e.g. Certain Integrated Circuit
Telecommunication Chips and Products Containing Same, Including Dialing Apparatus, Inv.
No. 337-TA-337, Commission Op. at 41 (1995). A 100 percent bond has been required when no
effective alternative existed. See Certain Flash Memory Circuits and Products Containing
Same, Inv. No. 337-TA-382, USITC Pub. No. 3046, Comm’n Op. at 26-27 (July 1997)(a 100%
bond imposed when price comparison was not practical because the parties sold products at
different levels of commerce, and the proposed royalty rate appeared to be de minimis and
without adequate support in the record).

In this instance, there is evidence of [

Further, the bond should be based on the value of any infringing LEDs actually contained in a
downstream product, rather than on the value of a downstream product as a whole. It is
important to avoid greatly disparate treatment among consumer products containing accused
LEDs of comparable value.

II1. Conclusions

In accordance with the discussion of the issues contained herein, it is the
RECOMMENDED DETERMINATION (“RD”) of the Administrative Law Judge that in the

event that the Commission determines that the respondent has committed a violation of section



337, the Commission should issue a limited éxclusion order that includes certain downstream
products as discussed above. If the Commission imposes a remedy following a finding of
violation, the respondent should be required to post a bond [ ] of the value of
infringiﬂg LEDs imported during the Presidential review period.

The Secretary shall serve a confidential version of this RD upon counsel who are
signatories to the Protective Order issued by the Administrative Law Judge in this investigation
(Order No. 1), and the Commission investigative attorney. To expedite service of the public
version, counsel for each party are hereby ORDERED to file by no later than January 19, 2007, a
copy of this RD with those sections considered by the party to be confidential bracketed in red, or

if confidential treatment is not requested for any portion of this RD, a statement to that effect.

Administratiyé Law Judge

Issued: January 11, 2007
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UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C.

In the Matter of

CERTAIN HIGH-BRIGHTNESS LIGHT
EMITTING DIODES AND PRODUCTS
CONTAINING SAME

Inv. No. 337-TA-556

Notice

On this date, the Administrative Law Judge issued his initial determination finding a

violation of section 337. The initial determination contains the following conclusions of law:

1.

The Commission has personal jurisdiction over the parties, and subject matter
jurisdiction over this investigation.

The Epistar GB and GB II products at issue in this investigation are not found to
infringe claims 1 and 6 of the ‘718 patent.

The Epistar MB and MB II products at issue in this investigation are found to
infringe claims 1 and 6 of the 718 patent.

The Epistar OMA and OMA II products at issue in this investigation are not found
to infringe claims 1 and 6 of the ‘718 patent.

Epistar has not proven that its OMA and MB products are licensed under the ‘718
patent.

The Epistar GB and GB II products at issue in this investigation are not found to
infringe claims 1-3 of the ‘580 patent.

The Epistar OMA and OMA II products at issue in this investigation are not found

to infringe claims 1-3 of the ‘580 patent.



10.

11.

12.

13.

14.

15.

16.

17.

18.

The Epistar MB and MB II products at issue in this investigation are not found to
infringe claims 8-9 of the ‘580 patent.
The Epistar MB and MB II products at issue in this investigation are not found to
infringe claims 16 and 18 of the ‘580 patent.

The Epistar OMA and OMA II products at issue in this investigation are not found
to infringe claims 16 and 18 of the ‘580 patent.

The Epistar process of making the GB product at issue in this investigation is not
found to infringe claims 25, 27 and 28 of the ‘580 patent.

The Epistar GB and GB II products at issue in this investigation are not found to
infringe claims 12-14 and 16 of the ‘316 patent.

The Epistar OMA and OMA II products at issue in this investigation are not
found to infringe claims 12-14 and 16 of the ‘316 patent.

It is not found by clear and convincing evidence that claims 1-3, 8-9, 16, 18, 25,
27 and 28 of the ‘580 patent are invalid for lack of written description and
enablement under 35 U.S.C. §112.
It is not found by clear and convincing evidence that claims 1-3, 8-9, 16, 18, 25,
27 and 28 of the ‘580 patent are invalid as anticipated.
It is not found by clear and convincing evidence that claims 1-3, 8-9, 16, 18, 25,
27 and 28 of the ‘580 patent are invalid as obvious.
It is not found by clear and convincing evidence that claims 12-14 and 16 of the
‘316 patent are invalid for lack of written description and enablement under 35
US.C.q112.

It is not found by clear and convincing evidence that claims 12-14 and 16 of the



‘316 patent are invalid as anticipated.

19. It is not found by clear and convincing evidence that claims 12-14 and 16 of the
‘316 patent are invalid as obvious.

20. Lumileds has satisfied the economic prong of the domestic industry requirement
with respect to the ‘718, ‘580 and ‘316 patents.

21.  Lumileds has satisfied the technical prong of the domestic industry requirement

with respect to the ‘718, ‘580 and ‘316 patents.

%/A/w;

/ﬁdney Hy(
Administrative Law Judge

Issued: January 8, 2007
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PUBLIC VERSION

UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C.

In the Matter of
CERTAIN HIGH-BRIGHTNESS LIGHT Inv. No. 337-TA-556
EMITTING DIODES AND PRODUCTS
CONTAINING SAME

INITIAL DETERMINATION
Administrative Law Judge Sidney Harris

Pursuant to the notice of investigation, 70 Fed. Reg. 73026 (2005), this is the
Administrative Law Judge’s Initial Determination in the Matter of Certain High-Brightness Light
Emitting Diodes and Products Containing Same, United States International Trade Commission
Investigation No. 337-TA-556. See 19 C.F.R. § 210.42(a).

The Administrative Law Judge hereby determines that a violation of section 337 of the
Tariff Act of 1930, as amended, has occurred in the importation into the United States, the sale
for importation, and the sale within the United States after importation of certain high-brightness
light emitting diodes and products containing same by reason of infringement of one or more of
the following: claims 1 and 6 of U.S. Patent No. 5,008,718, claims 1-3, 8-9, 16, 18, and 23-28 of

U.S. Patent No. 5,376,580, and claims 12-16 of U.S. Patent No. 5,502,316.
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L BACKGROUND
A. Institution and Procedural History of This Investigation
By pﬁblication of a notice of investigation in the Federal Register on December 8, 2005,
the Commission instituted this investigation pursuant to subsection (b) of section 337 of the
Tariff Act of 1930, as amended, to determine:
[WThether there is a violation of subsection (a)(1)(B) of section 337
in the importation into the United States, the sale for importation, or
the sale within the United States after importation of certain
high-brightness light emitting diodes or products containing same by
reason of infringement of one or more of claims 1 and 6 of U.S.
Patent No. 5,008,718, claims 1-3, 8-9, 16, 18, and 23-28 of U.S.
Patent No. 5,376,580, and claims 12-16 of U.S. Patent No. 5,502,316,
and whether an industry in the United States exists as required by
~ subsection (a)(2) of section 337. ... . ..
70 Fed. Reg. 73026 (2005).
The complainant named in the notice of investigation is Lumileds Lighting U.S., LLC of
- San Jose, California. The complainant is now known as Philips Lumileds Lighting Company,
LCC (“Lumileds”).! The Commission named as the respondents: Epistar Corporation
(“Epistar”) of Hsinchu, Taiwan; and United Epitaxy Company (“UEC”) of Hsinchu, Taiwan.
UEC merged with Epistar, and is no longer a respondent.? The Commission Investigative Staff
of the Office of Unfair Import Investigations (“OUII”) is also a party in this investigation.
On April 13, 2006, the Administrative Law Judge issued Order No. 14, an initial

determination granting Lumileds’ Motion No. 556-3 for partial summary determination to

! See Order No. 29 (Initial Determination); Commission Decision Not to Review (Nov. 6,
2006).

2.



dismiss Epistar’s affirmative defense that the ‘718 patent claims are invalid. Lumileds’ motiorn

arose out of the merger between Epistar and UEC, and [

]-
The Commission determined not to review Order No. 14 (Initial Determination). Notice
of Commission Determination Not to Review (May 15, 2006). Consequently, during the
evidentiary hearing on the question of violation of section 337, Epistar was precluded from

presenting affirmative defenses based on alleged invalidity of any claim of the ‘718 patent.

On July 31, 2006, pursuant to Markman v. Westview Instruments, Inc., 52 F.3d 967,976 . . . ..

(Fed. Cir. 1995) (en banc), aff’d, 517 U.S. 370 (1996), the Administrative Law Judge issued
Order No. 27, construing several disputed terms contained in the patent claims at issue in this
investigation.

The evidentiary hearing on the question of violation of section 337 commenced on
August 2, 2006, and concluded on August 11, 2006.

All parties have filed post-hearing briefs and reply briefs, with proposed findings of fact
and conclusions of law.

B. The Products at Issue

The products at issue are high-brightness light-emitting diodes or “LEDs” capable of
producing a beam of light brighter than that of conventional LEDs previously manufactured.
High-brightness LEDs can be used fdr applications in which conventional LEDs had already

been widely employed, and also for applications in which LEDs had not been employed at all,



including traffic lights, automobile lights, outdoor advertising signs and numerous other
applications.’> Epistar’s high-brightness LEDs that are the subject of this investigation have the
following product designations OMA (I), OMA II, MB (I), MB II, GB (I) and GB II. Epistar’s
product designations are based on particular manufacturing characteristics. OMA refers to
“Omnidirectional Mirror Adhesion.” GB ;efers to “Glue Bond.” MB refers to “Metal Bond.”*
IL. IMPORTATION AND SALE

Epistar argues that it sells very few of its products directly to customers in the United
States. Nevertheleés, Epistar admits that some sales have occurred. Moreover, Epistar does not
contest the fact that the importation or sale requirement of section 337 is satisfied.’

. L. . CLAIM CONSTRUCTION. ... . .. . ..

This is a patent-based investigation. Any finding of iﬁﬁingement or non-infringement
requires a two-step analytical approach. First, the asserted claims of a patent must be construed
as a matter of law to determine their proper scope. Second, a factual determination must be made
as to whether the properly construed claims read on an accused device.® Only those claim terms
that are in controversy need to be construed, and only to the extent necessary to resolve the

controversy.’

3 Dupuis Tr. 2006; Silkwood Tr. 448.
* Epistar Amended Response to the Complaint, ] 21, 80; CX-592C at 81, 100.
5 See Epistar’s Prehearing Statement at 10; Epistar Post-Hearing Brief at 70-71.

¢ See Markman v. Westview Instruments, Inc., 52 F.3d 967, 979 (Fed. Cir. 1995)(en banc),
aff’d, 517 U.S. 370 (1996).

7 Vivid Tech., Inc. v. American Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999).
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Claim construction begins with the language of the claims themselves, which should be
given its ordinary and customary meaning as understood by a person of ordinary skill in the art,
viewing the claim terms in the context of the entire patent.® In some instances, claim terms do
not have particular meaning in a field of art, and claim construction involves “little more than the

7 In many cases,

application of the widely accepted meaning of commonly understood words.
claim terms have a specialized meaning, and it is necessary to determine “what a person of skill
in the art would have understood disputed claim language to mean,” by analyzing “the words of
the claims themselves, the remainder of the specification, the prosecution history, and extrinsic
evidence concemning relevant scientific principles, the meaning of technical terms, and the state
oftheart™ ... .. .. . . e o
In cases in which the meaning of a claim term is uncertain, the specification usually is the
best guide to the meaning of the term.!" As a general rule, the particular examples or
embodiments discussed in the specification are not to be read into the claims as limitations.!?

However, the specification “is always highly relevant to the claim construction analysis. Usually,

it is dispositive; it is the single best guide to the meaning of a disputed term.”"* Moreover, ““[t]he

8 Phillips v. AWH Corp., 415 F.3d 1303, 1312-13 (Fed. Cir. 2005), cert. denied, 126 S.Ct.
1332, 164 L.Ed.2d 49 (2006).

® Id. at 1314 (“In such circumstances, general purpose dictionaries may be helpful.”).

1% Id. (quoting Innova/Pure Water, Inc. v. Safari Water Filtration Sys., Inc.,381 F.3d 1111,
1116 (Fed. Cix. 2004)).

W Phillips, 415 F.3d at 1315.

12 Markman, 52 F.3d at 979.

13 Phillips, 415 F.3d at 1315 (citations omitted).
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construction that stays true to the claim language and most naturally aligns with the patent’s
description of the invention will be, in the end, the correct construction.”™*

If the intrinsic evidence does not establish the meaning of a claim, then extrinsic evidence
may be considered. Extrinsic evidence consists of all evidence external to the patent and the
| prosecution history, including inventor testimony, expert testimony and learned treatises.
Phillips, 415 F.3d at 1317. Such evidence may be considered if a court deems it helpful in
determining “the true meaning of language used in the patent claims.” Id. at 1318. With respect
to expert testimony, “a court should discount any expert testimony that is clearly at odds with the
claim construction mandated by the claims themselves, the written description, and the
prosecution history, in other words, with the written record of the patent.” Id. .
On July 31, 2006, the Administrative Law Judge issued Order No. 27 construing most of the
disputed claims of the three patents-in-suit. Order No. 27 is incorporated herein in its entirety.
The Administrative Law Judge construes the remaining three terms at issue below. The
Administrative Law Judge has considered arguments made both in the parties’ claim construction
briefing, as well as in post-hearing submissions.

A. Person Of Ordinary Skill In The Art

Claim terms are to be given their ordinary and accustomed meaning as understood by one

of ordinary skill in the art.”® In Order No. 27, the Administrative Law Judge has defined a person

of ordinary skill in the art as:

4 Id. at 1316.
15 See Phillips 415 F.3d at 1312-13 (internal citations omitted).
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a) a doctorate (PhD) degree in engineering, materials science, physics or
related field and at least two years of work experience in LED
semiconductor design or fabrication; or

(b)  amaster’s (M.S.) degree in the same field and at least five years of
experience in LED semiconductor design and fabrication.'®

As such, the remaining disputed terms will be construed based on the above definition.

B. Disputed Terms
1. Wafer Bonding (‘580 and ‘316 patents)

The parties have proposed the following claim construction of the term “wafer

bonding”:"’

Lumileds Epistar Staff
Joining wafers or the like Bringing two clean, flat, | Bringing two clean, flat, ..
together to provide a smooth, solid wafer surfaces smooth, solid wafer surfaces
mechanically robust joined into physical contact such that a | into physical contact such
structure. Van der Waals or bond forms between them. Van | that a bond forms between
electro-static bonding is not der Waals bonding is excluded |them. Van der Waals or
wafer bonding because it does | from wafer bonding in this electro-static bonding is not
not provide sufficient mechanical | patent because it does not wafer bonding for purposes
strength. provide a bond with sufficient | of the claims of the ‘580

mechanical strength nor patent.

sufficient electrical

conductivity.

Lumileds argues that its proposed construction “follows from the plain meaning of ‘wafer
bonding’ and its usage in the ‘580 Patent.”"® In support of its construction, Lumileds cites to the
McGraw-Hill Electronics Dictionary which broadly defines bonding as “[t]he joining of metallic

or nonmetallic materials by soldering, cementing, or adhering, such as securing a semiconductor

16 Order No. 27 at 10.

17 See Joint Revised Claim Chart (“JRC”) dated 5/24/06 at 4, 5, 7 and 8.

18 Lumileds Replacement Claim Construction Br. (“CCBr.”) dated 7/07/06 at 60.
6



chip to a lead frame or substrate.””® In further support of its construction, Lumileds cites to
several passages from the specification which contain “descriptions of the various embodiments
[that] repeatedly refer to ‘joining’ different types of wafers and structures.””

Lumileds contends that Epistar tries to justify its overly narrow construction “by
conveniently claiming that the meaning of ‘wafer bonding’ changed just after the ‘580 patent was
filed.?! However, Lumileds asserts that Epistar employees have admitted that glue bonding and
metal bonding are examples of wafer bonding.? In addition, Lumileds contends that ‘fwafer

bonding” does not require “flat” and “smooth surfaces” because such a requirement “directly

conflicts with the 580 Patent.”” According to Lumileds, the specification “makes clear that

wafer bonding may involved ‘patterned’ wafers, in which depressions are etched into the surfaces . ..

of wafers to redirect current flow and light emissions.”* Lumileds argues that those wafers are
neither flat nor smooth as Epistar argues they must be.”
Finally, Lumileds contends that van der Waals bonding must be excluded from the

definition of “wafer bonding” as the term is used in the ‘580 patent.” According to Lumileds,

¥ Id. (citing MCGRAW-HILL ELECTRONICS DICTIONARY (6% ed. 1997)).
2 Id at 61 (citing ‘580 patent, 10:47-50; 15:58-62).

2 Id at 63 n.31.

2 Id. at 67 (citing M.J. Jou Dep. at 47:16-48:6).

2 Id. at62.

2 Id. (citing e.g., 5:13-24; 10:37-11:37, discussing Figs. 13-17); Lumileds Post-Hearing
Brief at 15.

3 Id at62.

% Id at 68.



the specification “‘distinguishes the weaker van der Waals bonding from the stronger wafer

bonding of the invention.”

Epistar argﬁes that “one skilled in the art at the time of the ‘580 patent filing, March
1993, would have understood the term ‘wafer bonding’ to refer to the direct bonding 6f two
wafer surfaées without any intervening adhesives of[r] metals.”?® According to Epistar,
“Lumileds presented no evidence to contra[di]ct this fact” and cited to only two of two hundred

references that “used the term wafer bonding to include indirect types of bonding such as glue or

metal to metal bonding.””

In addition, Epistar argues that “wafer bonding” occurs when two clean, flat, smooth,

..solid- wafer surfaces.are brought into physical contact such that a bond forms between them.>® . .=

According to Epistar, the patent discusses “wafer bonding” “almost exclusively in terms of
bonding two semiconductor layers together.™' Epistar does indicate, however that “wafer
bonding” may occur between LED semiconductor layers and a mirror, or between LED

semiconductor layers and a layer of glass.*

In addition, Epistar contends that:

27 Jd. (citing 580 patent, 5:25-30; 13:10-14).
28 Epistar Post-Hearing Brief at 33.
% Id. (citing RPFF 685, 686).
30 Epistar’s Revised Claim Construction Brief (7/17/06) at 46 (citing 580 patent, 7:1-9).
31 Id at 46. |
32 Jd at46-47 (citing ‘580 patent, 12:66-13:10; 9:27-45 and Jokerst Decl. at §43).
8



Nowhere in the patent is there any mention of bonding using

intermediate metal or adhesive layers. The only detailed

explanation of how to wafer bond describes the direct contact

between two semiconductor wafer surfaces that have been cleaned

of any contaminates and oxides. All other disclosed embodiments

are consistent with the direct bonding of two solid layers.*
According to Epistar the reference in the ‘580 patent to a layer of oxide or glass does not disclose
the use of an adhesive layer as Lumileds argues, but instead acts as a “transparent layer” within

the meaning of claim 1.**

Epistar criticizes Lumileds’ approach to claim interpretation which construes claims
“based upon general dictionary definitions divorced from the usage in the patent.” Epistar
further argues that the testimony of Dr. Dupuis on claim construction is “admittedly inconsistent
H w1th the patent dlsclosure”smceDr Dupms “acknowledgesr’;hat thepatentﬁspemﬁcatlon rnakes o
no mention of either glue or metal-to-metal bonding.”¢

In its post-hearing submissions, Lumileds responds to several of the arguments made by
Epistar. First, Lumileds asserts that Epistar’s proposed construction which defines wafer
bonding only to include semiconductor to semiconductor bonds “would exclude several
2937

disclosed embodiments from the scope of the claims and, therefore, cannot be correct.

Specifically, Lumileds points to Figure 10 of the ‘580 patent which depicts “a layer 52 of glass”

33 Epistar Post-Hearing Brief at 34 (citing CX-3 at 12:34-13:14).
3% Id at 34-35 (citing CX-3 (‘580 patent) at 9:23-26).

35 Id at 35 (citing Phillips, 415 F.3d at 1321-22).

% I (citing RPFF 722, 731).

37 Lumileds Post-Hearing Brief at 14 (citing Medrad, Inc. v. MRI Devices Corp., 401 F.3d
1313, 1320 (Fed. Cir. 2005)).



being brought into contact with “buffer layer 32” “to form[] a wafer bond between the layers*#
and Figure 11 of the ‘580 patent which “depicts a ‘mirror’ that has been ‘wafer bonded’ to LED
layers.”® According to Lumileds, “both parties’ experts agree [that] mirrors can be made of
metal.”® In addition, Lumileds argues that embodiments in the ‘580 patent with patterned
surfaces “would also be excluded under Epistar’s construction, which requires that surfaces be
‘smooth,” ‘clean,” and ‘flat.”*' According to Lumileds, Epistar derives the ‘flat, clean, smooth’
requirement from the description of a single preferred embodiment.”*? Lumileds, however,
indicated that “only one of the wafers [in that preferred embodiment] is described as having a

smooth, clean, and flat surface.”

-~ - - With-respeet to Epistar’s argument that the patent refers.only to “bonds” ratherthan_ .. .. . .

“wafer bonds” to describe bonds between metallized contacts in an LED structure, Lumileds
argues that “Epistar attempts to confuse the clear intrinsic record by citing to snippets of the 580
.Patent and prosecution history of the ‘316 Patent,” including a description of Figure 10.*
Lumileds refers to Figure 10 which shows a small area of contact metallization and explains that

the patent refers to the “bond” between the metallized contacts rather than the “wafer bond”

38 Id. (citing CX-3 (‘580 patent) at 9:11-12, 9:22-26).

% Id at15 (citing CX-3 (‘580 patent) at 9:27-28).

“ Id (citing Dupuis Tr. 820:20-821:9, 823:23-824:20; Jokerst Tr. 1794:18-1795:3).
U Id (citing CX-3 at 11:67-12:6). |

2

B Id at15-16.

“ Id at16
10



because “each metal contact that is bonded is very limited in size compared to the surrounding
layer.” According to Lumileds, “the statement in the patent relied upon by Epistar is not a
disavowal of metal bonding, but rather a recognition that ‘small area contacts’ may not form
wafer bonds.”*

Lumileds further argues that there are “unequivocal assertions that metal bonding is a
form of wafer bonding” in the prosecution history of the 316 patent.”’ According to Lumileds,
Epistar attempts to overcome these assertions by pointing to the following statement by the

applicant to overcome an obviousness rejection: “Jokerst *® et al., ... teaches nothing about the

fabrication of an LED with a wafer bond and suggests only two ways to bond semiconductor

. surfaces together.” _According to Lumileds, “[t]his snippet does not disclaim metal bonding..... . .

Instead, this passage emphasizes that the Jokerst patent does not teach the ‘fabrication of an LED
with a wafer bond’ because the Jokerst reference uses metal-to-metal wafer bonding to attach
2950

LEDs that were already fabricated into an integrated array.

Furthermore, Lumileds also contends that “[t]he evidence also overwhelmingly indicates

% Id (citing CX-3 (‘580 patent) at 8:61-64).
% Id

7 Id at17.

48 U.S. Patent No. 5,280,184.

% Lumileds Post-Hearing Brief at 17 (citing CX-36 (‘316 prosecution history) at LLITC
405-406).

0 Jd. (emphasis in original).
11



that those in the art consider metal bonding to be a type of wafer bonding.”*! Finally, Lumileds
argues that Dr. Dupuis has refuted Dr. Jokerst’s claim that “wafer bonding meant something
different at the time of the patent, and changed due to the so-called ‘term creep’ resulting from a
purported avalanche of government money provided for ‘wafer-bonding’ research.”*?

According to the Staff in its claim construction brief, the ‘580 patent does not provide a
definition for the term “wafer bonding.” The Staff further indicates, however, that the
specification and prosecution history do appear to exclude van der Waals forces (electrostatic
bonds) from the definition of “wafer bonding.”*® The Staff further argues that “the evidence

demonstrates that a person of ordinary skill in the art, at the time the patent application was filed

oo (1993), thought of ‘wafer-bonding’ as.being narrower than just any method for bondingtwo _ .

wafers.”* In support of its conclusion, the Staff relies upon the work of Professor Stefan
Bengtsson® which describes the “wafer bonding mechanism” as follows:
If two clean and exceptionally flat and smooth surfaces are

brought into contact at room temperature, a weak bond between the
surfaces develops. The bonded materials can be metals,

! Id. at 18 (citing Bretscher Decl., Ex 43 at EC 096946).

%2 Id. at 18 (citing Dupuis Tr. 828:24-831:24, 1955:12-1957:11).

* Staff Claim Construction Br. (“CCBr.”) at 15 (citing ‘580 patent, 5:27-30; 13:9-16).
4 oun Post-Heariﬁg Brief at 17 (emphasis in original).

% RX-105 (“Semiconductor Wafer Bonding: A Review of Interfacial Properties and
Applications,” 21 Journal of Electronic "Materials No. 8 (1992)).

12



semiconductors, or insulators.*®
The Staff continues that “[i]f the two wafers are subjected to heat treatment, the weak bond that
is formed at room temperature “is replaced by a much stronger bonding.”’ The Staff further
refines its construction with reference to the prosecution histories of the ‘580 and ‘316 patents.
The Staff argues that the applicants for the ‘580 and 316 patents specifically “distinguished their
claimed wafer bonding step from prior art processes involving van der Waal’s bonding or metal-
to-metal annealing.”*® According to the Staff, Dr. Dupuis “admitted that the inventors were
‘excluding’ metal to metal annealing because it formed an opaque bond.”*

“Wafer bonding” is the focus of the ‘580 and ‘316 patents and is required by each of the
. - asserted claims of the *580.patent. There does not seem to. be a dispute among the parties that the |
specification of the ‘580 and ‘316 patents discloses how to wafer bond two layers of material
which may include semiconductor layers, a mirror, or a layer of glass® or that the bond produced
must be mechanically robust.?! At issue then is whether, the specification also discloses the use

of an adhesive layer of metal to metal annealing.

% QUII Post-Hearing Brief at 18 (citing RX-105 ((Bengtsson article) at LLITC 00089840).
57 Id. (citing RX-105 at LLITC 00089841).

58 Id. (citing CX-36 (‘316 prosecution history) at LLITC 00000204).

% Id. (citing Dupuis Tr. 825:17-20).

T umileds asserts in its post-hearing brief that Epistar’s proposed construction of “wafer
bonding” covers only semiconductor to semiconductor bonding. In its claim construction brief,
however, Epistar indicated that wafer bonding could also occur between semiconductors layers
and a mirror or between semiconductor layers and a layer of glass as illustrated in Figures 10 and
12. Epistar CCBr. at 46-47.

61 See JRC at 4.
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Based upon an examination of the intrinsic evidence and consideration of the arguments
of the parties, the Administrative Law Judge agrees with Epistar and the Staff that, within the
context of the patents-in-suit, the term “wafer bonding” has a meaning more narrow than just the
bonding together of two wafers by any method. The plain meaning of the term “wafer bonding”
would appear to be simply the bonding of two wafers, and when the specification discusses how
to perform wafer bonding, it describes in detail the placement of two wafers face to face which
are then subjected to high heat and preé.sure.62 The Administrative Law Judge does not find that
the <580 and ‘316 patents provides guidance as to other ways to perform “wafer bondiﬁg.” Drs.

Jokerst and Dupuis agree.®

w s« Specifically, the Administrative Law.Judge finds that the specification does not discuss. .. .. . . . .

the use of any type of adhesive layer to “glue bond” wafers together. The Administrative Law
Judge understands glue bonding to refer to the use of an adhesive such as [ ] or spin-on glass to
glue two wafers together.** In her testimony, Dr. Jokerst indicates that the process of glue:
bonding is quite different from semiconductor-to-semiconductor wafer bonding. According to
Dr. Jokerst, glue bonding is “easy” as the condition (e.g., cleanliness and smoothness) of the
wafers is not as important as with wafer bonding because the glue will fill in any gaps on the

wafers to be bonded.® In addition, processing temperatures with glue bonding are limited to 1ess

2 See CX-3 (‘580 patent) at 12:34-65 (Reduction to Practice).
8 See Jokerst Tr. 1661; Dupuis Tr. 1095, 2052.
6 See Jokerst Tr. 1659-60.

65 See id. at 1660.
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than 400°C and the use of an adhesive creates an insulating bond.

Lumileds, however, bases its argument that glue bonding is disclosed in part on a
discussion in the specification related to the use of glass.®” The specification provides the
following discussion of the semiconductor-glass bonds disclosed in the patent:

Superior bonding strength has been observed for semiconductor-
glass bonds, as compared to semiconductor-semiconductor bonds.
The same is true of semiconductor-SiO, bonds as compared to
semiconductor-semiconductor bonds. Thus, for reasons of
mechanical integrity it may be desirable to form transparent
substrate LEDs by fabricating a sandwich of semiconductor-glass-
semiconductor or a sandwich of semiconductor-SiO,-
semiconductor.

The Administrative Law Judge does not conclude from this passage, that the glass layer here is

- P e
v g o e e

 being used as “glue.” Instead, the glass is itself one of the wafers that is being wafer bonded in a.
process that is different from the use of an adhesive. Furthermore, the glass layer 52 in figure 10
appears to be functioning as a “transparent layer” within the meaning of claim 1 rather than as a
glue.%®

There was some testimony during the hearing that “spin-on glass” could be used as an
adhesive in the fabrication of LEDs. The Administrative Law Judge, however, finds that while
the use of a layer of “glass” to be wafer bonded is disclosed, the use of “spin-on glass” is not

disclosed in the specification of the ‘580 patent. The evidence simply indicates that “glass” and

6 Seeid.
67 See Lumileds Post-Hearing Brief at 36-37.

88 See CX-3 (‘580 patent) at 9:23-26 (“The surface of layer 52 is the brought into contact
with the surface of the buffer layer 32, and treatment forms a wafer bond between the layers.
Annealing will enhance the bonding strength between the materials.”).

15



“spin-on glass” are not the same material so that one may not extrapolate from the disclosure of
one to the disclosure of the other. Such a conclusion is supported by the testimony of Dr.
Garrou, Epistar’s expert on adhesives, who explained that “glass” and “spin-on glass” are in1 fact
two different things, with the second being a precursor to the first.*

Moreover, under the circumstances presented here, the Administrative Law Judge does
not give weight to Lumileds’ argument that those of ordinary skill in the art understand the term
“wafer bonding” to encompass glue bonding because Lumileds has cited to contemporary Epistar
documents and references to make its point rather than documents from the time of the filing of
i:he *580 patent application in 1993.7
- v ....Nor.does the Administrative Law Judge find that the specification supports the _ .
conclusion that metal to metal bonding should be encompassed by the term “wafer bonding.”
The Administrative Law Judge understands that in metal-to-metal bonding, layers of metals are
used as a type of adhesive to bond wafers together.”

The patent refers to the use of metal in several examples. First, there is a discussion
regarding the use of a “metallization scheme” on the LED structure depicted in Figure 6 that

employs “thin contact areas” on the upper surface of the substrate 42 to be wafer bonded and the

8  Specifically, Dr. Garrou stated that “[s]pin-on-glass is not a glass. It is a material that can
be a precursor to glass, but it contains a significant amount of organic material.” Garrou Tr.

1614:3-6.
™ See Lumileds Post-Hearing Brief at 37.
' See Jokerst Tr. 1661-62.
| 16



lowermost layer 32 of the LED structure.” The specification notes that “[t]he anneal achieves a
wafer bond in the non-metallized areas and a bond at the metallized contacts. (emphasis added)”
Thus, the patent recognizes that this particular use of metal in the bonding process forms a bond
rather than a wafer bond, and therefore, cannot support a conclusion that metal-to-metal bonding
as wafer bonding is disclosed in the patent.”

In addition, the specification refers to the bonding of a mirror to an LED structure.”
Though the patent only specifies that the mirror must be made of an “electrically conductive
material,” Lumileds assumes that the mirror will be made of metal.” Even if the mirror is made

of metal, the Administrative Law Judge does not agree that the disclosure of bonding a metal

‘mirror-would amount to the disclosure in the specification of metal-to-metal bonding, such that it =

would be appropriate to include metal-to-metal bonding within the meaning of “wafer bonding”
as defined by the 580 patent. Significantly, metal-to-metal bonding requires more than just the
use of metal in an LED structure. Rather, it requires the use of specific metals heated at specific
temperatures such that they will function as an adhesive to bond wafers together. Specifically, as
Dr. Jokerst, an expert on metal bonding, explained:

~ [Y]ou’ve got to be very careful about what metals you use, and

2 See CX-3 (‘580 patent) at 8:52-58; see also CX-3 (*580 patent) at 9:11-26 (discussion
Figure 10).

7 In its post-hearing submission, Lumileds acknowledges that the bonding of the
metallization contacts as described in the patent does not form a wafer bond. See Lumileds Post-

Hearing Brief at 16.
™ See CX-3 (‘580 patent) at 9:27-28.

™ Lumileds Post-Hearing Brief at 15 (citing Dupuis Tr. 820:20-821:9, 823:23-824:20;
Jokerst Tr. 1794:18-1795:3.
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you’ll see here, I’m showing three metals deposited because it’s
typical, you have to use three metals, some of them very expensive,
like platinum, because the metals literally interact with what
they’re deposited on and with each other.

So we’ve deposited our three metals, one for adhesion, one
for diffusion barrier, one for bonding. We bring them together, we
heat those metals up to the melting point, and then we cool them
down again. So let’s look at some advantages and disadvantages
now of metal-to-metal bonding. Metal-to-metal bonding is harder
than glue bonding.”

The patent specification gives absolutely no indication that the mirror is being used as an
adhesive. Furthermore, the patent does not provide instructions as to how to perform metal

bonding. Lumileds argues that the prosecution history for the 316 patent makes explicit that at

. least metal-to-metal bonding should be included as “wafer bonding” because of certain. .. .. . . .

references made to metal-to-metal bonding as wafer bonding by the applicant or Examiner.”” For
example, in response to an obviousness rejection based upon the combination of the Fletcher
‘718 patént in view of the Jokerst ‘184 patent, the applicant made the following comments:

Jokerst et al., U.S. Patent No. 5,280,184 (“Jokerst”) teaches
nothing about the fabrication of an LED with a wafer bond and
suggests only two ways to bond semiconductor surfaces. These are
by using van der Waals (electrostatic) forces or metal-to-metal
bonding.”

Though it is true that the applicant, at other times, refers to the metal-to-metal annealing taught in

7 Jokerst Tr. 1662:3-17.

71 See Lumileds Post-Hearing Brief at 17.

78 CX-36 (“316 prosecution history) at LLITC00000405-406.
18



Jokerst as wafer bonding,” the applicant also distinguishes in the passage above the bonding
taught in Jokerst (whether or not one calls it wafer bonding) from the type of “wafer bonding” of
semiconductor surfaces that is disclosed in the ‘580 and ‘316 patents. As the Administrative
Law Judge must interpret the claims in light of what is contained in the intrinsic evidence, the
Administrative Law Judge concludes that metal-to-metal bonding is also not a type of “wafer
bonding” within the meaning of the ‘580 patent.

Epistar and the Staff would also include within the definition of “wafer bonding” that the
wafers must be clean, flat, smooth, and solid. Epistar and the Staff base their proposed

construction on a preferred embodiment in the patent.®*® The specification, however, specifically

..provides examples in which the. wafers used for wafer bonding are.patterned such that they are . | .

neither flat, nor solid.* Furthermore, testimony indicates that III-V semiconductors are often not
flat or smooth.*> The Administrative Law Judge further concludes that requiring that the wafers
involved in the wafer bonding process must be “clean, flat, smooth and solid” would be
unnecessarily importing a limitation from the specification into the claims.

Accordingly, the Administrative Law Judge concludes that the term “wafer bonding”
means the bringing of two wafer surfaces into physical contact such that a mechanically robust
bond forms between them. The type of wafers that may be wafer bonded is not strictly limited to

semiconductors, but may also include glass or a mirror. Furthermore, Van der Waals bonding,

? See, e.g., CX-36 (‘316 prosecution history) at LLITC00000204.
8 CX-3 (“580 patent) at 7:1-9; 12:66-13:7.
81 See, e.g., CX-3 (‘580 patent) Figures 10, 13, 14-16 and accompanying text.
8 Kish Tr. 337:7-16.
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metal-to-metal bonding and glue bonding are not wafer bonding within the meaning of the 580

and ‘316 patents.
2. Interface (‘580 patent)

The parties disagree on the claim construction of the term “interface” in claims 8 and 23

as follows:®
Lumileds Epistar Staff
A shared boundary, junction, or |The shared boundary. A shared boundary or
interconnection. junction.

Lumileds contends that “interface” should be given its ordinary meaning of “a shared

boundary, junction, or interconnection.”® Lumileds argues that “interface” must be defined

---broadly.enough to encompass. intervening layers of material” as the.‘580.patent “repeatedly ... ... ... . .

describes that interface as having certain physical properties like any layer of material, and not as
a material-less two-dimensional plane.”® In support of its argument, Lumileds cites to Figures
10 and 12 of the 580 patent that show a “conductive interface” which is a “thickness of
material” between the substrate and the semiconductor layers, and therefore, would act as an
intervening layer.¥ In addition, Lumileds argues that Epistar’s construction would exclude a

preferred embodiment from the scope of the claim.®” Lumileds also indicates that claim 22 refers

8 See JRC at 5.

% Lumileds CCBEr. at 83 (citing Bretscher Ex. 12 at 7232 (McGraw-Hill Electronics
Dictionary (6" ed. 1997)).

% Id at 85.
8% Seeid.
87 Lumileds Post-Hearing Brief at 20.
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to a tunnel junction as being “at the interface of the first and second LED structures.”*

According to Lumileds, the tunnel junction is described as a two layer structure and therefore

would not be covered by Epistar’s proposed construction of an “interface.”®

Lumileds further asserts that although Epistar now argues that an “interface” must be a
two-dimensional boundary, Epistar understood prior to this investigation that an interface “could
refer to a three-dimensional layer of material.”™®® According to Lumileds, Epistar filed for a
patent in 2002 which refers “to an ITO layer in an LED as an ‘interface layer.””!

Epistar argues the term “interface has a generally accepted meaning, namely the ‘shared

boundary.””*? Thus, Epistar contends, “unless the permanent substrate and the semiconductor

2993

...LED layers come into contact at a shared boundary, there is.no.‘interface’ between them,”7 . . . . . .

Epistar further refers to the language of claim 23 as informing the proper construction of
“interface.” According to Epistar, claim 23 requires a “first layer” to be wafer bonded to a
9594

“second layer” and describes those two layers as being “joined at an interface.

Epistar further argues that Lumileds’ proposed construction is “impermissibly broad and

¥
¥ 1d
0 Id
' Id (citing CX-638 at Col. 2, 70018 Ins. 4-7 and Col. 2 §0019 Ins 13-14; CCF 1931-34).
% Epistar CCBr. at 50. |
% Id
% Id at 50-51 (citing ‘580 patent 18:64-65).
21



vime s

e

vague” because it includes a junction or interconnection.”” Epistar notes that Lumileds’ expert
defined “interconnection” as occurring “if the two layers are joined in any manner no matter how
distant and no matter now many distinct intervening layers separate the two layers.”® According
to Epistar, inclusion of “interconnection” in a construction of “interface” would “broaden the
scope of the claim language beyond the meaning that language would have to one of ordinary
skill in the art.”®’ |

In addition, Epistar argues that the patent “uses the term ‘junction’ as a term distinct from
a shared boundary, making clear, for example, that a tunnel junction may be formed at the

interface of two different LED layers when those layers are bonded directly together.”®

= ----The Staff “submits that the proper construction should be reached.in the context.of claim ... .

. 8 rather than by examining the single word in a vacuum.”™® The Staff is of the view, therefore,

that for the purposes of claim 8, the only “interface” of concern “is the shared boundary between
the permanent substrate and the LED layers.”'® Thus, the Staff concludes that “interface” should
be given its ordinary dictionary definition of “shared boundary or junction.”'®" The Staff further

indicates that “while some portions of the specification appear to suggest that the “interface™

» Id. at51.
96 Id
7 Id. at 52; Epistar Post-Hearing Brief at 38 (citing RPFF 666).
% Epistar Post-Hearing Brief at 37 (citing RPFF 665)(empbhasis in original).
% Staff CCBr. at 17.
100 Id
101 Id
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may have a very small thickness (“An interface that has undergone wafer bonding has been
observed to exhibit misfit dislocations that primarily consist of “edge dislocations,” Col. 4,
lines 36-38), the Staff does not agree with Lumileds’s contention that an “interface” can be
several layers of material in thickness.”'® The Staff further notes that “[t]o the extent a givern
‘interface’ has some thickness, such an interface would constitute a “junction” in accordance
with the Staff’s construction.”'®

The administrative law judge finds that the plain and ordinary meaning of the term
“interface” is shared boundary or junction which is consistent with the way in which the term 1is

used in the *580 and ‘316 patents.'™ When the term “interface” is used in the patents-in-suit, it

- typically refers to- the-place - where two-surfaces meet each-other directly, with-no intervening . .

layers:

. “... alow resistance interface between the second substrate (40) and the LEID
layers (42).”'%;

. “. . . the total area covered by the contact should be sufficiently small that the
interface between the LED structure and the substrate 42 allows the passage of
light. . . .”'%; and

. “. .. depressions (148 and 150) limit the area of electrical contact at the

12 QUII Reply Brief at 9.
1% 1
104 CX-71 McGraw-Hill Electronics Dictionary) at 232.
195 Abstract.
105 CX-3 (580 patent) at 8:61-64.
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interface.”’

However, the language of claim 22 also refers to a “tunnel junction at the interface of the first
and second LED structures” which is depicted in Figure 12 of the specification as having some
thickness.!® Such an “interface” must also be accounted for in any construction of the term.

The use of small metallic contacts that do not cover the entirety of a layer as illustrated in Figure
10 must also be covered. The plain and ordinary definition for the term would appear to cover
each of the ways “interface” is used in the patent, including in Figure 10 because the layers
between which the small metal contacts are placed actually come into direct contact.

Lumileds, however, seeks to include “interconnections” in the definition which would

... Appear to.encompass multiple layers of a structure without limitation, In fact, Dr. Dupuis’ = . .

testimony at the hearing makes clear that Lumileds does include multiple layers of materials
within its definition of “interface.”'” The Administrative Law Judge finds that such a
construction would be overly broad and further finds that the intrinsic evidence provides no basis
for deviating from the plain meaning of the term. Accordingly, the Administrative Law Judge

concludes that “interface” means a shared boundary or junction which may have some

thickness.!!®

107 CX-3 (‘580 patent) at 11:8-9.

108 See CX-3 (‘580 patent) at 18:59-61; see also 4:36-38 (“An interface that has undergone
wafer bonding has been observed to exhibit misfit dislocations that primarily consist of “edge

dislocations”).
109 See Dupuis Tr. 852:23-853:15.
19T umileds argues that Epistar’s proposed construction of a “shared boundary” renders

certain claim language of the ‘316 patent superfluous. Lumileds point to claim 12 which recites
(continued...)
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3. LED Layers (‘580 patent)

The parties disagree on the claim construction of the term “LED layers” in the claims of

the 580 patent as follows:!!!

Lumileds

Epistar

Staff

Layers that form a light emitting
diode or LED structure. The
LED layers that form an LED
structure may consist of a light
emitting active layer, upper and
lower confining layers, current
spreading and light extraction
layers and one or more buffer
layers, but this is not critical.

Epitaxial semiconductor layers
that form a p-n junction for
emitting light and, optionally,
any cladding, buffer, or current
spreading and light extraction
layers that are epitaxially
grown.

Layers that form a light emitticg
diode or LED structure. The
LED layers that form an LED
structure may consist of a light
emitting active layer, upper and
lower confining layers, current
spreading and light extraction
layers and one or more buffer
layers, but this is not critical.

Based upon a passage from the specification, Lumileds argues that the term “LED layers”

.is.“not limited to.the.active layers that form the light emitting p-n junction, but shouldbe =~ =

construed more broadly to include other layers as well.'"* Lumileds further argues that “LED

3 According to

layers” should not be limited to layers that have been epitaxially grown.
Lumileds, there is no basis to import such a limitation into claim 1 which only speaks of

“fabricating the LED layers.”""* In support of its argument, Lumileds points to embodiments in

110 (...continued)
“an interface of said wafer-bond layer with the semiconductor layers,” while dependent claim 13
adds the additional limitation that “[t]he device of claim 12 where the wafer bond is directly
adjacent to at least one semiconductor layer.” The Administrative Law Judge’s construction of
“interface” addresses Lumileds’ concerns that certain claim language will be rendered
superfluous because as construed, an interface may have “some thickness.”

M See JRC at 3.

12 See Lumileds CCBr. at 54-55 (quoting 580 patent, 3:23-27).

13 See id. at 55.

14 Jd. (citing ¢580 patent at 16:43); Lumileds Post-Hearing Brief at 27.
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the ‘580 specification in which it argues the layers were not epitaxially grown.!”® Furthermore,
Lumileds argues that the patent indicates thaf “epitaxial growth is only one of a variety of
methods that may be used to form the LED layers” including epitaxial growth. ''® According to
Lumileds, the word “including” indicates that the list of growth methods described in the patent

is “not an exclusive list, and it certainly does not limit the LED layers to those grown using an

epitaxial growth process.”!”

Epistar argues that “LED layers” is “expressly defined in the specification:”

LED layers are then grown using one or more of a variety of

methods, including liquid phase epitaxy, vapor phase epitaxy,

metalorganic chemical vapor deposition and/or molecular beam

epitaxy. The LED layers that form an LED structure may consist

- ~of alight emitting active layer, upper-and lower.confining layers, ............. . .

current spreading and light extraction layers and one or more buffer

layers, but this is not critical.!'®
According to Epistar, this passage “makes clear [that] the term “LED layers™ refers to the epitaxially
grown semiconductor layers used to form the light emitting diode, regardless of the exact structure

... or presence of other additional epitaxial semiconductor layers such as window layers or buffer

layers.”""® Epistar further argues that the term “LED layers” does not include layers such as the

"5 Id. at 56 (citing CX-3 (‘580 patent) at 12:4-5 referring to “growth or deposition of
insulating oxide layers; 9:11-4 “a layer 52 of glass or SiO, or other oxide”).

8 T umileds Post-Hearing Brief at 26-27 (citing 3:20-23).
W Id at27.
18 See Epistar CCBr. at 39-40 (citing 580 patent, 3:20-27).
19 Id at 40 (citing Jokerst Decl. § 40).
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substrate that are not epitaxially grown.'?

The Staff agrees with Lumileds’ construction of “LED layers.” In support of its
construction, the Staff points to claim 2 of the ‘580 patent that “specifically provides for epitaxially
growing the LED layers, whereby claim 1 only calls for ‘fabricating’ the layers.”"?' “[T]he Staff is
of the view that it would be erroneous to limit the term to layers which are epitaxially grown. The
Staff further provides that “[w]hile the specification of the ‘580 patent refers to epitaxially grown
layers, it also states that other methods can be used.”'?

“LED layers” appears in claim 1 in the context of “selecting a first material having

properties compatible with fabricating LED layers having desired mechanical characteristics.””*3

- - The specification defines-“LED-layers™as-follows:. -~ . . . L e e

The LED layers that form an LED structure may consist of a light

emitting active layer, upper and lower confining layers, current

spreading and light extraction layers and one or more buffer layers,

but this is not critical.’** '
As indicated above, each of the parties agrees that the above definition is at least part of the
proper construction of “LED layers.” The question remains, however, whether the layers that

form an LED structure must be epitaxially grown, as Epistar contends.

It is instructive in this case to first compare the language of claims 1 and 2 of the ‘580

120 Id at41.

121 Staff CCBr. at 13.

12 OUII Post-Hearing Brief at 16 (citing CX-3 (‘580 patent) at 3:20-21).
13 CX-3 (°580 patent) at 16:38-43.

124 CX-3 (“580 patent) at 3:23-27.
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patent. Claims 1 and 2 read as follows:
1. A method of forming a light emitting diode (LED) comprising:

selecting a first material having properties compatible with
fabricating LED layers having desired mechanical characteristics;

providing a first substrate made of the selected first material;

fabricating the LED layers on the first substrate, thereby forming
an LED structure;

selecting an optically transparent material compatible with
enhancing light-emitting performance of the LED structure; and

wafer bonding a transparent layer of the selected optically
transparent material to the LED layers.

step of epitaxially growing a gluialigg of layers on the first

substrate, the first material being a selection of a material to

provide a lattice compatible with epitaxially growing the plurality

of layers, said step of epitaxially growing said layers including

limiting each layer to a maximum thickness of 75 pm. (Emphasis added)
As the Staff notes, claim 1 requires only the “fabricating [of] LED layers” while claim 2 requires
that “fabricating the LED layers” is “a step of epitaxially growing” those layers. Thus, the
doctrine of claim differentiation dictates that the term “fabricating” must mean something other
than “epitaxially growing,” and therefore, the Administrative Law Judge finds that “LED layers”
do not have to be epitaxially grown. Furthermore, the Administrative Law Judge does not find
this interpretation to be inconsistent with the patent specification. The specification specifically

indicates that a variety of methods including, but not limited to, epitaxy may be used to grow the

LED layers."”” Though Epistar argues that layers may only be “grown” using an epitaxial

125 CX-3 (‘580 patent) at 3:20-23 (“LED layers are then grown using one or more of a
(continued...)
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method, br. Dupuis provided testimony that layers, whether amorphous, polycrystalline, or
crystalline, may also be “grown” using deposition or other methods as well.” Accordingly, the
Administrative Law Judge concludes that “LED layers” means layers that form a light emitting
diode or LED structure. The LED layers that form an LED structure may consist of a light
emitting active layer, upper and lower confining layers, current spreading and light extraction
layers and one or more buffer layers, but this is not critical since not every such layer need be
included.

IV. INFRINGEMENT DETERMINATION

In a section 337 investigation, as in a federal district court action, infringement must be

- proven by a-preponderance of-the evidence. . Complainants bear the burden of proving. . .. ... .

infringement of the asserted patent claims.'” Each patent claim element or limitation is
considered material and essential.'”® Literal infringement of a claim occurs when every
limitation recited in the claim appears in the accused device, i.e., when “the properly construed

claim reads on the accused device exactly.”'?

123 (...continued)

variety of methods, including liquid phase epitaxy, vapor phase epitaxy, metalorganic chemical
vapor deposition and/or molecular beam epitaxy.”)(emphasis added).

126 See Dupuis Tr. 992-993.

127 Certain Flooring Products, Inv. No. 337-TA-443, Commission Notice of Final
Determination of No Violation of Section 337, 2002 WL 448690 at 59, (March 22, 2002);
Enercon GmbH v. Int’l Trade Comm’n, 151 F.3d 1376 (Fed. Cir. 1998).

122 London v. Carson Pirie Scott & Co., 946 F.2d 1534, 1538 (Fed. Cir. 1991).

12 Ambhil Enters., Ltd. v. Wawa, Inc., 81 F.3d 1554, 1562 (Fed. Cir. 1996); Southwall Tech.
v. Cardinal IG Co., 54 F.3d 1570, 1575 (Fed Cir. 1995).
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If the accused product does not literally infringe the patent claim, infringement might be
found under the doctrine of equivalents. The Supreme Court has described the “essential
inquiry” of the doctrine of equivalents analysis as follows: “[D]oes the accused product or
process contain elements identical or equivalent to each claimed element of the patented
invention?”/*® Under the doctrine of equivalents, infringement may be found if the accused
product or process performs substantially the same function in substantially the same way to
obtain substantially the same result.®! The doctrine of equivalents does not allow claim
limitations to be ignored. Evidence must be presented on a limitation-by-limitation basis, and
not for the invention as a whole.'”> Thus, if an element is missing or not satisfied, infringement
- .. cannet be found-under the doctrine of equivalents as a matter.of law.'* |

The “concept of equivalency cannot embrace a structure that is specifically excluded from
the scope of the claims.”’** In applying the doctrine of equivalents, the Commission must be

informed by the fundamental principle that a patent’s claims define the limits of its protection.'**

13 Warner-Jenkinson Co., Inc. v. Hilton Davis Chemical Co., 520 U.S. 17, 40 (1997).
3 Yalmont, 983 F.2d 1039, 1043 (Fed. Cir. 1993).

%2 Warner-Jenkinson, 520 U.S. at 29; Hughes Aircraft Co. v. U.S., 86 F.3d 1566 (Fed. Cir.
1996).

133 See, e.g., Wright Medical, 122 F.3d 144, 1444 (Fed. Cir. 1997); Dolly, Inc. v. Spalding &
Evenflo Cos., Inc., 16 F.3d 394, 398 (Fed. Cir. 1994); London v. Carson Pirie Scott & Co., 946
F.2d 1534, 1538-39 (Fed. Cir. 1991); Becton Dickinson and Co. v. C.R. Bard, Inc., 922 F.2d 792,

798 (Fed. Cir. 1990).
134 Athletic Alternatives v. Prince Mfg., Inc., 73 F.3d 1573, 1581 (Fed. Cir. 1996).

135 See Charles Greiner & Co. v. Mari-Med. Mfg., Inc., 92 F.2d 1031, 1036 (Fed. Cir.
1992).
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As the Supreme Court has affirmed:

Each element contained in a patent claim is deemed material to
defining the scope of the patented invention, and thus the doctrine of
equivalents must be applied to individual elements of the claim, not
to the invention as a whole. It is important to ensure that the
application of the doctrine, even as to an individual element, is not
allowed such broad play as to effectively eliminate that element in its
entirety.*®

Prosecution history estoppel may bar the patentee from asserting equivalents if the scope
of the claims has been narrowed by amendment during prosecution. A narrowing amendment
may occur when either a preexisting claim limitation is narrowed by amendment, or a new claim

limitation is added by amendment. These decisions make no distinction between the narrowing

.. of-a preexisting limitation and the addition of a new limitation.. Either amendment will giverise. .. .. . _ .

to a presumptive estoppel if made for a reason related to patentability.”?’ The presumption of
estoppel may be rebutted if the patentee can demonstrate that: (1) the alleged equivalent would
have been unforeseeable at the time the narrowing amendment was made; (2) the rationale
underlying the narrowing amendment bore no more than a tangential relation to the equivalent at
issue; or (3) there was some other reason suggesting that the patentee could not reasonably have
been expected to have described the alleged equivalent.'®

In other circumstances, a patentee may obtain coverage of equivalents unforeseeable at .

B¢ warner-Jenkinson, 520 U.S. at 29.

37 Honeywell Int’l Inc. v. Hamilton Sundstrand Corp., 370 F.3d 1131, 1139-41 (Fed. Cir.
2004), cert. denied, 125 S.Ct. 2829, 162 L.Ed.2d 865 (2005)(citing Warner-Jenkinson, 520 U.S.
at 22, 33-34; and Festo Corp. v. Shoketsu Kinzoku Kogyo Kabushiki Co., 535 U.S. 722, 733-34,

741 (2002)).

138 Honeywell, 370 F.3d at 1140 (citing, inter alia, Festo Corp. v. Shoketsu Kinzoku Kogyo
Kabushiki Co., 344 F.3d 1359 (Fed. Cir.2003) (en banc)).
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the time of the amendment and beyond a fair interpretation of what was surrendered, or for
aspects of the invention that have only a peripheral relation to the reason the amendment was
submitted.'® The patentee must show that at the time of the amendment, one skilled in the art
could not reasonably be expected to have drafted a claim that would have literally encompassed
the alleged equivalent.'*

A. U.S. Patent No. 5,008,718

1. Asserted Claims
Lumileds has accused Epistar of infringing claims 1 and 6 of the ‘718 patent. The

asserted claims read as follows:

v Lo Allight emitting diode COMPIASING: . cve v oo o e e et e e

a semiconductor substrate;
an electrical contact to the substrate;
active p-n junction layers for AlGalnP over the substrate for emitting light;
a transparent window layer of semiconductor different from AlGaInP over
the active layers and having a bandgap greater than the bandgap of the
active layers and a resistivity lower than the active layers; and
a metal electrical contact over a portion of the transparent layer.

6. 'A light emitting diode as recited in claim 1 wherein the transparent
window layer has a resistivity at least an order of magnitude less than the

resistivity of the AlGalnP.

Lumileds has asserted claims 1 and 6 of the ‘718 patent against each of Epistar’s Metal Bond

139 Festo, 535 U.S. at 738.

10 Id at 741.
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(“MB”) I and II products, Glue Bond (“GB”) I and I products and OMA I and II products.
2. MBI&II

Epistar’s MB and MB II products generally have the following structures:

b S eeRAMARTI 3 eyt s RS A s SIS - b D BRE  bis e e e s

CLAIM 1
a. “a semiconductor substrate”

Lumileds argues that Epistar does not dispute that the MB and MB II products have a
“semiconductor substrate” within the meaning of claim 1."*! Epistar provides no argument to the
contrary in its post-hearing submissions.

The Staff argues that the thick [ ] layer in the MB and MB II products form the
substrates for those two products.'*? The Staff, however, “believes that Lumileds has not met its

burden of establishing that any layers of the accused products, other than the relatively thick

4! Lumileds Post-Hearing Brief at 5 (citing CPFF 1648).
12 QUII Post-Hearing Brief at 9.
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[ ] layers in the ... MB and MB II products, satisfy the claim requirement of a
‘semiconductor substrate.””'* The Staff indicates that Lumileds “presented testimony at the
hearing that those skilled in the art would recognize that t[h]in layers can be considered
substrates,” but further notes that when Dr. Dupuis was asked during cross-examination “whether
a thin layer, standing alone, could provide mechanical support for an LED device, Dr. Dupuis
further testified: ‘It would provide support. It wouldn’t provide adequate mechanical support for
a device.””'* Thus, the Staff concludes that as construed, substrate “must be a rhaterial that
provides adequate mechanical support for the LED device,” and therefore, the “semiconductor
substrate” limitation is satisfied in the MB and MB II products only “due to presence of the thick

WS e

[+ ]layer underlying the LED device. -
The Administrative Law Judge has construed the term “substrate” in the “718 patent to
mean “the supporting material in an LED upon which the other layers of an LED are grown or to
which those layers are attached.”'* Epistar and the Staff both understand that construction to
mean that a “substrate” must be “mechanically robust enough to provide structural support for

the device.”'”” Testimony of Dr. Stringfellow supports the view of Epistar and the Staff.

Specifically, Dr. Stringfellow testified that “a substrate is easily something that gives mechanical

143 OUII Post-Hearing Brief at 10.

4 Jd. (citing Dupuis Tr. 562:12 - 563:16; 1128:10-12).
45 Id at 10-11 (emphasis in original).

146 Order No. 27 at 13-14.

7 Epistar Reply Brief at 1 (emphasis in original); see OUII Post-Hearing Brief 10-11 (a
substrate “must be a material that provides adequate mechanical support for the LED
device”(emphasis in original)).
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[st]ability to a light emitting diode structure.”'*® In Order No. 27, the Administrative Law Judge
specifically stated that “the specification gives an indication that a ‘substrate’ acts as a type of
foundation for the LED and provides some “strength’ to the device”'*’ and the Administrative
Law Judge hereby further clarifies his construction to indicate that a substrate must also be a
material that provides adequate mechanical support for the LED device.

With respect to the question of whether Epistar’s MB and MB II have the claimed
“semiconductor substrate,” the Administrative Law Judge concludes that they do. Complainant’s
Exhibit 472C provides a detailed depiction of the structure of the MB and MB II products. The
Administrative Law Judge finds that the diagram shows that the MB and MB I products have

[ . 1substrates. During the hearing, Dr. Stringfellow on direct indicated thatthe [ = ]
substrates of the MB and MB II products are indeed “semiconductor substrates” within the
meaning of the ‘718 patent.'® Dr. Dupuis, Lumileds’ expert, concurs.’”! Accordingly, the
Administrative Law Judge finds that the MB and MB II products both contain a “semiconductor
substrate” within the meaning of claim 1 of the ‘718 patent.

b. “an electrical contact to the substrate”

Lumileds argues that Epistar does not dispute that the MB and MB II products have a “an

148 Stringfellow Tr. 1579:1-3; see also Jokerst Tr. 1714:1-24.

149 Order No. 27 at 12.

150 Stringfellow Tr. 1506:20-1507:10, 1511:1-6 and RDX 551 which Dr. Stringfellow
affirmed accurately reflected his opinions regarding the non-infringement of the ‘718 patent.

I Dupuis Tr. 681:6-13, 688:16-24.
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electrical contact to the substrate” within the meaning of claim 1.2 Neither Epistar nor the Staff
provides any argument to the contrary in its post-hearing submissions with respect to this
limitation.

Complainant’s Exhibit 472C provides a detailed picture of the manufacturing process and
resulting structure of the MB and MB II products. The Administrative Law Judge finds those
pictures show that the MB and MB 1II products have an electrical contact attached to the [ ]
substrate. Furthermore, during the hearing, Epistar presented the expert testimony of Dr.
Stringfellow. On direct, Dr. Stringfellow agreed that the MB and MB II products contain “an
electrical contact to the substrate.”*® Dr. Dupuis concurs.'** Accordingly, the Administrative
~Law Judge finds that the MB and MB II products both contain “an.electrical contact to the ...
substrate” within the meaning of claim 1.

c. “active p-n junction layers for AIGaInP over the substrate for
emitting light”

Lumileds argues that Epistar does not dispute that the MB and MB I products have a
“active p-n junction layers for AlGalnP over the substrate for emitting light” within the meaning
of claim 1. Neither Epistar nor the Staff provides any argument to the contrary in their post-
hearing submissions with respect to this limitation.

During the hearing, Epistar presented the expert testimony of Dr. Stringfellow. On direct

Dr. Stringfellow agreed that the MB and MB II products contain “active p-n junction layers for

132 Lumileds Post-Hearing Brief at 5 (citing CPFF 1655).

153 Stringfellow Tr. 1506:20-1507:10, 1511:1-6 and RDX 551 which Dr. Stringfellow
affirmed accurately reflected his opinions regarding the non-infringement of the 718 patent.

154 Dupuis Tr. 683:3-8, 689:7-10.
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AlGalnP over the substrate for emitting light.”"** Dr. Dupuis concurs.”®® Accordingly, the
Administrative Law Judge finds that the MB and MB II products both contain “active p-n
junction layers for AlGalnP over the substrate for emitting light” within the meaning of claim 1.
d. “a transparent window layer of semiconductor different from
AlGalnP over the active layers and having a bandgap greater
than the bandgap of the active layers and a resistivity lower
than the active layers”

Order No. 27 provides that a “transparent window layer” is “a transparent layer that
spreads current, composed of semiconductor material different from AlGaInP, where the material
has a bandgap greater than the bandgap of the active layers and a resistivity lower than the active
layers.”!* Eplstar has invited the Admlmstratlve Law Judge to modify his construction of
“transpttrt:nt w1ndow layer (1) to 1nc1ude that current must be spread to the actlve layers (2) to ‘
require that the window layer must be made of a III-V semiconductor, and (3) to find that the use
of ITO was disavowed in the specification.'”® The Administrative Law J udge declines to modify
his previous construction with respect to any of these points, but discusses them briefly below.
After this discussion of claim construction issues, the Administrative Law Judge will continue
his analysis of whether Epistar’s MB and MB II products contain the claimed “transparent

window layer.”

Claim Construction Issues

13 Stringfellow Tr. 1506:20-1507:10, 1511:1-6 and RDX 551 which Dr. Stringfellow
affirmed accurately reflected his opinions regarding the non-infringement of the ‘718 patent.

1% Dupuis Tr. 681:18-24, 689:10-17.
7 Order No. 27 at 19.
18 Epistar Post-Hearing Brief at 24-28.
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As evidence to show that the window layer must spread current “to the active layers.”
Epistar points to language in the patent referring to the need to “provide a technique for
distributing current from the front contact to the active p-n junction.”'® There is, however,
nothing in the patent which requires that the current be spread directly from the window layer
into the active léyers. The language of claim 1 states only that the “transparent window layer” be
“over the active layers” rather than directly above them, so that the window layer may spread
current to aﬁother layer before entering the active layers.'®® In addition, the ‘718 patent points
out that “[e]fficient operation of the LED depends on current injected from the metal front

contact 14 spreading out laterally to the edges of the LED chips so that light is generated

- - uniformly acress the p-n junction.”®!. This language is significant because. it indicates that the . _ .

critical component of the current crowding solution, and therefore, a critical feature of the
claimed invention, is the lateral spreading of current away from the metal contact rather than the
spreading of the current into the active layers, which all LEDs must do. '* Accordingly, the
Administrative Law Judge emphasizes that the claimed “transparent window layer” is not
required to spread current directly “to the active layers.”

Epistar also argues that a semiconductor different from AlGaInP must be limited to [I[-V
semiconductors. According to Epistar, the “use of III-V semiconductors permeates the

specification and the claims.” In Order No. 27, however, the Administrative Law Judge rejected

139 See Epistar Post-Hearing Brief at 24.

160 CX-2 (718 patent) at claim 1.

161 CX-2 (‘718 patent) at 1:33-35 (emphasis added).
162 See id. at Claim 1.
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this argument. As indicated in Order No. 27, “the specification makes clear that those named
cpmpounds are merely examples of materials suitable for use as a window layer,” and thus,‘ the
phrase “semiconductor different from AlGaInP” is not limited to III-V semiconductors.!®®
Finally, Epistar asserts that “the ALJ’s conclusion that the inventors did not disclaim ITO
as a window layer is not supported by the evidence”'® In support of its assertions, Epistar argues
that the “inventors identified the unique features of their window layer as being ‘not only
transparent, it has a higher electrical conductivity (lower resistivity) than the AlGalnP ... Since
the window layer has a high conductivity [low resistivity] it significantly improves LED
efficiency by promoting current spreading without blocking the light generated or increasing
. series resistance.’”'®. Epistar argues that ITO has been disavowed because the invention,
“criticizes other structures, here metal fingers, gridlines and ITO that block light or increase

series resistance.”!%

The Administrative Law Judge confirms that he does not find a clear disavowal of the use
of ITO as a transparent window layer in the specification of the ‘718 patent. The specification
does describe two unsatisfactory techniques proposed for minimizing the current crowding
solution which include the modification of the front contact. One of those techniques involved
the replacement of a metal front electrical contact with ITO. The Administrative Law Judge does

not find, however, that a statement in the background section that the use of ITO was not

'3 Order No. 27 at 29-31 (citing CX-2 (‘718 patent) at 5:25-31).
164 Epistar Post-Hearing Brief at 25.
165 Id (citing CX-2 (‘718 patent) at 3:6-13))(emphasis added).
166 14
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“completely satisfactory” as a front contact is a disclaimer that ITO does not fall within the scope
of the claimed “transparent vﬁndow layer,” which serves a distinct function in an LED.'” The
Administrative Law Judge further disagrees that the verbiage “by promoting current spreading
without blocking the light generated or increasing series resistance” serves as a limitation on the
claimed “transparent window layer.” Instead, the Administrative Law Judge finds that the
language of the specification only requires that the “transparent window layer must have a “high
conductivity” as is supported by the language of claim 1.'6®

Infringement Analysis
Lumileds argues that the MB and MB Il LEDs have an [ ] ITO layer that functions as

- the claimed “transparent window layer.”'®  According to-Lumileds, Epistar.“does not dispute.... . ... ... ..

that ITO has a much lower resistivity than the upper portion of the AlGalnP active layers and,
therefore, necessarily functions as the claimed ‘transparent window layer.””"’® Lumileds further
asserts that although it is not required by the claim, the MB and MB II products do in fact spread
current to the active layers.'”" Lumileds describes the MB and MB I LEDs as having “a layer of

ITO between the AlGalnP active layers and the metal contact” which spreads current “laterally

17 See Micro Chem, Inc. v. Great Plains Chem. Co., 194 F.3d 1250, 1260 (Fed. Cir. 1999).
168 CX-2 (‘718 patent) at 3:10-13.

19 Lumileds Post-Hearing Brief at 6.

1 14 (citing CPFF 1671, 1722).

171 Id
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through the ITO layer.”'” Lumileds further asserts that contrary to the testimony of Dr.

.Stringfellow, “Epistar’s own witnesses admitted and its documents confirm that current flows

directly from the ITO to the active layers.”'”

In addition, Lumileds contends that ITO is a “semiconductor different from AlGalnP.”
According to Lumileds, “ITO meets this definition both because it has a bandgap and excites
electrons across this energy gap from the valence band into the conduction band and because ITO
has electrons in the conduction band due to the introduction of tin (“Sn”) dopants.”'™ Lumileds

further explains that “there is no dispute that ITO has a bandgap of approximately 3.7 eV and a

substantial number of electrons are in its conduction band™'” or that “tin substitutes for indium

-~ im FI'Oand that tin is in a different-column-of the periodic table-and, thus, has one more.valence. . . . . ..

electron than indium, resulting in the “donation” of an electron to the conduction band.”'”® Thus,
Lumileds concludes that “tin acts as an electron donor in exactly the same way any donor dopant
added to any semiconductor increases the conductivity of the semiconductor.””” Lumileds

further argues that “Epistar’s own expert has admitted seeing “a hundred” references describing

ITO as a semiconductor.”’®

I 14 at 6-7 (citing CPFF 1678, and 1725).
' Id at 8 (citing CPFF 1057-58, 1341, 1344, and 3264; CX-438C at EC037401).
% 14 at9 (citing CPFF 1338, 1369-1372).
1”5 I4 (citing CPFF 1369, 1372, CX 102).
1 Jd (citing CPFF 1364-1377, 1384).
I I, (citing CPFF 558-564, 571-579, 619-627).
1% 4 (citing CPFF 3192-3195, 3252-3558).
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Finally, Lumileds argues that the upper ITO layer has a “resistivity lower than the active

layers.” According to Lumileds, “Dr. Dupuis, calculated [
1" According to

Lumileds, “[t]he top portion of the active layers in the MB I & II is the AlGaInP upper confining
layer that Dr. Dupuis calculated as having a typical resistivity of [ 1" The
same layer in the MB II has [ ]‘v81 Thus,
Lumileds concludes that “the ITO window layer in the MB I & Il LEDs has a resistivity that is
less than [ ] of the resistivity of their AlGalnP upper confining layer.”'*

Epistar argues that the ITO layer in its products that Lumileds claims meets the

“transparent -window™*limitation is-not actually functioning as a-window: layer; but rather-as a .. ..o ...

“transparent contact” or a “transparent electrode” as described in the prior art Lawrence and
Yamagoshi patents.'® Epistar continues that “it is clear in light of the objective prior art that one
of ordinary skill would understand that the ‘transparent front contact’ of ITO disparaged in the
“718 patent consisted of exactly the elements Lumileds now claims to have invented, namely a

layer of ITO between the metal bond pad and the active layers, optionally with some sort of metal

1% Id. at 11 (citing CPFF 1431).
18 Id (citing CPFF 1690).
18 Jd (citing CPFF 1432, 1738).
82 Id (citing CPFF 1738-39, 1690).
18 Epistar Post-Hearing Brief at 18-19.
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layer or structure to provide a more ohmic current path between the ITO contact layer and the

LED active layers.”'®

Epistar further contends that Lumileds has not met its burden of demonstrating by a
preponderance of the evidence that ITO is a semiconductor.!®® Epistar argues that “to classify
ITO properly, one skilled in the art would not simply tally up the articles that call it one thing or
another.”"® Instead, Epistar indicates that an analysis should focus on the fact that “ITO is an
anomaly because its bandgap is very high,” yet “despite its large bandgap, ITO has a very high
conductivity which makes ITO act like a metal.”'® However, according to Epistar, ITO cannot

be a metal because it is transparent.'*® Epistar concludes that ITO must then be a semimetal.'®

s Fpistar further-asserts-that ITO- cannot-be a semiconduetor because-ITO; whichdsa - ... ... .. ..

combination of indium oxide and tin oxide, with tin being the “essential element,” rather than an
impurity or a dopant in the resulting alloy.'”® In addition, Epistar argues that “because ITO has a
high energy bandgap it does not conduct electricity by virtue of excitation of electrons across an

energy gap; instead it is in a permanent state of having an electron-full valence band.”"*!

18 14 at 19.
185 14 at21.
15 1
7 J4 at 21-22 (citing RPFF 167-169, 159).
188 Id. at 22 (citing RPFF 146).
18 Id at22.
% 14 at 22 (citing RPFF 149-151).
9 14 (citing RPFF 156).
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Finally, Epistar argues that its products do not have a bandgap greater than the active
layers if the metal contacts and the ITO are considered part of the window layer.'” Specifically,
Epistar notes that “[t]here is nothing about [references to transition layers in] the patent that
suggests an intermediate layer of opaque metal” as a transition layer.'”® Epistar concludes that a
. “reference to transition layers or steps does not support the conclusion that metal may separate
the active layer and so called window layer and still be covered by claim 1.”'**

The Staff indicates that it “is of the view that regardless of the presence of fine grid lines
or fine metal dots, the accused products have a window layer of ITO.”" The Staff further argues

that ITO “satisfies the definition of ‘semiconductor’ set forth by the Judge in Order No. 27.'%

~According to-the Staff;-“ITO can be-doped;-albeit only-on the.n-side”.and “the ITQ in the accused.. .. ... ... .

products has a bandgap greater than the bandgap of the active layers and a resistivity lower than
the active layers.”’ The Staff notes that Epistar did not contend in its prehearing statement that
the “bandgap” and “resistivity” requirements are not present in the accused products.'*®

In each of the MB and MB II products, it is undisputed that Epistar uses a thin layer of

ITO which is located over the active layers. There are, however, three issue with respect to this

192 Id. at 23.

199 14 at 23 (citing RPFF 459).

194 Id

195 QUII Post-Hearing Brief at 14.

196 I1d

17 OUI Post-Hearing Brief at 14 (citing Dupuis Tr. 1925:12-24).

198 14 fn.3.
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element: (1) whether ITO is a semiconductor; (2) whether ITO meets the “bandgap” and
“resistivity” requirements of the claims; and (3) whether the ITO layer spreads current.

(1) The Aciministrative Law Judge has defined a “semiconductor” to be a “non-metallic
solid that conducts electricity by virtue of excitation of electrons across an energy gap, or by
introduced material, such as dopants, that provide conduction electrons.”™® Dr. Dupuis
explained during the hearing that materials can be classified by their fundamental properties
which are largely related to the bandgap.*® With reference to CDX-804 and 805, Dr. Dupuis
explained the energy of electrons in solids with reference to a “valance band” and a “conduction

band.” The valence band contains the outermost electrons of an atom.”! The “energy in a crystal

~~above that-band™ is called the conduction band “because-electrons here in this band.can carry. ... ... ... .

electricity in the solid and make it conductive.”” As indicated in Order No. 27, the

Administrative Law Judge based his interpretation of “semiconductor” upon this “band

99203

theory.

In his testimony, Dr. Dupuis continued to explain the general properties of insulators,
semiconductors and metals using this band theory. According to Dr. Dupuis, insulators, such as

glass, have a large band gap energy, and as a result, very few (or no) electrons in the valence

1% Order No. 27 at 22.

2% The parties agree that “bandgap” is the “minimum energy that must be added to a valence
electron held within a semiconductor crystal lattice to permit it to become a conduction electron
able to move freely throughout the crystal.” JRC at 2.

2 Dupuis Tr. 513:6-10.
202 Id at 513:11-18
28 Order No. 27 at 20-21.
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band have enough energy to move into the conduction band, so the material will not conduct
electricity.” Dr. Dupuis further indicated that in general, semiconductors have a band gap
energy which is typically in the “few electron volt range” and that most semiconductors at room
temperature will contain some electrons‘in the conduction band due to thermal excitation.”® In
addition, semiconductors “can become very conducting at ... room temperature, for example, and

because of the wide variety of materials that can be used to make semiconductors, they can be

transparent or opaque.”?®

According to Dr. Dupuis, metals generally have no bandgap energy. “The filled orbitals

in the valence band overlap with the empty electron space in the conduction band, forming

~essentialty-a band diagram-where there are-always-electrons-in-the-eonduction band.”2%.. ... i oo

Dr. Dupuis provided several illustrations of how the properties of a material can be
- affected through the introduction of a different material, often called a dopant or an impurity, that
has a different number of valence electrons than the original material. For example, Dr. Dupuis

explained with reference to CDX-807 that:

This diagram here on the right side uses silicon as an impurity in
gallium arsenide, and as I mentioned, silicon has a Valence
electron count of four, replacing in this array of atoms what would
have been a gallium atom, so this is a gallium site. It now has a
silicon atom, one extra electron in the crystal due to silicon, and
that creates this type of band diagram for gallium arsenide dopant
silicon.

2% Dupuis Tr. 515:10-18.
25 Id at 511, 514.
26 Id at 512:3-8.
27 Dupuis Tr. 516:6-14.
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The valence band is entirely filled and the extra electrons due to

silicon are in the conduction band, and this is what we call an

N-type semiconductor doped with donor impurity atoms, and in a

similar way I mentioned using for silicon boron in this case, I show

gallium arsenide, again, with magnesium.?®®

Dr. Dupuis then applies his discussion of valence and conduction bands to categorize

Indium Tin Oxide (“ITO”).** According to Dr. Dupuis, tin doped indium oxide starts with an
indium oxide®"° lattice containing an “arrangement of indium and oxygen atoms with a chemical
formula of indium sub 2, O sub three referring to the fact that on — in this solid, there are three

oxygen atoms for each two indium atoms.”®"" Dr. Dupuis further explains that “if you replace

indium atoms with tin, replacing a column 3 indium atom with a column 4 tin atom, you end up

~~-With an extra-electronfor each tin atom.in the.solid.”2'? . To illustrate what happens whentin. _..._.... .. .

atoms are used to replace indium atoms in indium oxide, Dr. Dupuis refers to Figures 27a and

27b from an article in the Journal of Applied Physics as shown below:*®

28 17 at 521:18-22:9.

2% Indium Tin Oxide is also referred to as In,0,:Sn. See, Dupuis Tr. 633. Dr. Dupuis
further noted that the colon is “commonly use[d] to describe a dopant in a semiconductor film.”
Id

2% Indium oxide is a semiconductor material. Dupuis Tr. 62:17-203.
2L Id at 632:22-633:1.
22 Dupuis Tr. 633:8-12.

2B See CX-566 (“Evaporated Sn-doped In,O, films: Basic optical properties and
applications to energy-efficient windows” (1986)).
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Dr. Dupuis explains that Figure 27a “shows the assumed band structure of undoped indium oxide

in the vicinity of the top of the valence band.”** “[T]he bottom of the conduction band, which is

.. the upper-band;-which-has no electrons in it,.[is] indicated by the fact that it has no.shading.”2"* .. . .. . .

Dr. Dupuis explained that in Figure 27b, the electrons indicated by the shaded area in the upper -
band are due to the tin donor atoms.”'® The result is that ‘;[t]here’s an energy gap that is between
the valence band and the conduction band, and a large concentration of electrons in the
conduction band at room temperature due to the very heavy doping of tin in this material.””"?
Though Epistar argues that the tin in ITO cannot be a dopant because the concentration of tin is |
too high,?"® the Administrative Law Judge agrees with Dr. Dupuis that to determine whether

something is a semiconductor, one “need[s] to consider more fundamentally the band structure

24 Dypuis Tr. 636:19-21.
25 Id at 636:23-637:1.
216 Id. at 637.
27 Id. at 638:8-12
218 Epistar Post-Hearing Brief at 22.
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and what that impurity does to the band structure” rather than just the concentration of the added
material or “dopant.””" In this case, the introduction of donor tin atoms to a lattice of In,0,
causes a “partial filling of the conduction band” in a manner similar to what Dr. Dupuis describes
with respect to gallium arsenide doped with silicon above.?® Furthermore, Dr. Stringfellow
agreed that the addition of the tin to In,O, produced carriers that partially filled the conduction
band.?!

Based on the evidence, the Administrative Law Judge concludes that ITO (or tin-doped
indium oxide) is a “semiconductor” because it conducts electricity by virtue of the introduction

of tin atoms to indium oxide which provides conduction electrons.

v+ @)~ In-Order No. 27 the Administrative LawJudge defined “bandgap.greater.thanthe . ... . ..

active layer” to mean that “the bandgap of the transparent window layer must only be greater
than the bandgap of the light-generating portion of the active layers.””? Lumileds indicates that
it has “never argued that the fine dots or metal grid are part of the window layer.”” Epistar does
not contest that this requirement is met by its products if the metal is not included.?*
Accordingly, the Administrative Law Judge finds that the MB and MB II products meet the

reqliirement that the window layer has a “bandgap greater than the bandgap of the active layers.”

2% Dupuis Tr. 640:20-24.
20 CX-566 at LLITC01323612.
21 Stringfellow Tr. 1475:2-6.
222 QOrder No. 27 at 36.
23 Tumileds Reply Brief at 9.
24 Epistar Post-Hearing Brief at 23.
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In Order No. 27, the Administrative Law Judge defined “resisti\;ity lower than the
resistivity of the active layers” to mean that “the transparent window layer must only have a
resistivity lower than the resistivity of the top portion of the active layers.”?? Epistar does not
argue that its products do not meet this requirement. Accordingly, the Administrative Law Judge
finds that the MB and MB II products have a window layer with a “resistivity lower than the
resistivity of the top portion of the active layers.”

3) The Administrative Law Judge has defined “transparent window layer” in part to
be “a transparent layer that spreads current.”?® In his testimony, Dr. Dupuis explained that ITO

has a “high electrical conductivity and a high transparency throughout the visible spectrum,

.- making it.one of the ideal candidates. for [a] current spreading window layer.inan AlGaloP. ..

LED.”?" Dr. Stringfellow also testified that an ITO layer does spread current laterally which the
specification indicates is a critical part of the function of the transparent window layer.”® So
long as current is spread laterally away from the front metal contact, the current crowding
probleni will be overcome. Dr. Hsieh confirmed that the ITO enables a current injected from an

electrode to effectively spread through an ITO layer into a metal structure such as [ ]

225 Order No. 27 at 39.

26 In addition, Dr. Hsieh has confirmed that [
]. Hsieh Tr. 1321:5-13.

27 Dupuis Tr. 642:23-643:2.

228 Stringfellow Tr. 1540:15:1541:18, see also CX-2 (‘718 patent) at 1:33-36 (“Efficient
operation of the LED depends on current injected from the metal front contact spreading out
laterally to the edges of the LED chip so light is spread uniformly across the p-n junction.”).
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[ ] because an ohmic contact is made with the ITO.?® Furthermore, Dr. Chen

indicated that the [

12° Thus, the Administrative Law Judge concludes that the weight of the

evidence indicates that ITO does spread current.

Accordingly, as Epistar’s MB and MB II products contain an upper ITO layer which is
transparent, spreads current, is of a semiconductor different from AlGalnP, is over the active
layers, and has a bandgap greater than the bandgap of the active layers and a resistivity lower

than the active layers the Administrative Law Judge concludes that the ITO layer literally meets

the requirements of a “transparent window layer.””! =

N A NE N A N e e ke, 1 e L et T

e. “a metal electrical contact over a portion of the
transparent layer”

Lumileds argues that Epistar does not dispute that the MB and MB II products have a

2% Hsieh Tr. 1311:10-1312:6.
20 Chen Tr. 1223:19-1224:19.

21 Epistar challenges whether claim 1 of the ‘718 patent can cover the use of an ITO
window layer and still comply with the dictates of 35 U.S.C. §112. According to Epistar, ITO
must be used in conjunction with some other type of material which may include metal dots or
metal fingers, or no light will be produced from the device. The Administrative Law Judge
concludes that the specification is broad enough to encompass the use of ITO as a “transparent
window layer.” As the Federal Circuit has indicated, “[o]ur case law is clear that an applicant is
not required to describe in the specification every conceivable and possible future embodiment of
his invention.” Rexnord Corp. v. Laitram Corp, 274 F.3d 1336, 1344 (Fed. Cir. 2001). In this
case, the ‘718 patent is not required to describe every possible window layer that might fall
within the scope of claim 1.
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“semiconductor substrate” within the meaning of claim 1.”? Neither Epistar nor the Staff
provides any argument to the contrary in its post-hearing submissions with respect to this
limitation.

During the hearing, Dr. Dupuis testified that both the MB and MB II products have “a
metal electrical contact over a portion of the transparent layer,” as is illustrated by the depictions
in Complainant’s Exhibit 472C.** Accordingly, the Administrative Law Judge find that the MB
and MB II products have “a metal electrical contact over a portion of the transparent layer.”

As the MB and MB II LEDs contain each of the elements required by claim 1, the
Administrative Law Judge finds that they infringe the ‘718 patent.

Lumileds argues that claim 6 of the ‘718 patent “includes the additional limitation
‘wherein the transparent window layer has a resistivity at least an order of magnitude less then

the resistivity of the AlGaInP.””®* According to Lumileds, Dr. Dupuis calculated “the highest -

potential resistivity value for the [

1"%° Lumileds further argues that the “top portion of the active layers in the MB and MB II

is the AlGaInP upper confining layer that Dr. Dupuis calculated as having a typical resistivity of |

B Lumileds Post-Hearing Brief at 5 (citing CPFF 1684).
233 See CX-472C at EC192747 and EC192759.
24 Lumileds Post-Hearing Brief at 11.

25 I4 (citing CPFF 1431).
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]?¢ Thus, Lumileds concludes that “the ITO window layer in the MB and MB II
LEDs has a resistivity that is less than [ ] the resistivity of their AlGalnP upper confining
layer,” and therefore the MB and MB II products infringe claim 6.7
Neither Epistar nor the Staff contests that the additional limitation of claim 6 which
depends from claim 1 is met if all of the limitations of claim 1 are satisfied.

Based upon Dr. Dupuis’ calculations that the highest potential resistivity value for the
upper ITO layer is [ 17® and the typical resistivity of the top portion of the
AlGalnP layers is [ 1,”° the Administrative Law Judge concludes that the upper
ITO layer in the MB and MB II products has a resistivity that is at least an order of magnitude
less than the AlGalnP, and therefore that the MB and MB II products infringe claim 6 of the ‘718
patent. .. ... ... .

3. GBI&I
Epistar’s GB and GB II products generally have the following structures:

26 Id. (citing CPFF 1690).

BT Id. (citing CPFF 1738-39, 1690).
2% Dupuis Tr. 654:14-22.

2% Dupuis Tr. at 648:21-649:13.
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CLAIM 1
a. “a semiconductor substrate”
Lumileds argues that the GB and GB II LEDs both have semiconductor substrates.?** In
the GB product, Lumileds identifies the [ ] as the supporting

material to which the active layers are attached.**! According to Lumileds, the [

1”2 Lumileds
further argues that “there is no dispute that[ ]isa semiconductor” or that “the other layers of
the LED are attached to the [ ] within the meaning of the ALJ’s interpretation.”?*

. Lumileds further argues that thin layers may be considered substrates. According to
Lumileds, “there it no ‘thickness’ limitation expressed anywhere in the 718 Patent claims, nor is
there any basis to find that the substrate must be a ‘very thick material,’ let alone ‘several orders
of magnitude thicker than any of the confining or active layers.”””?** Lumileds further referred to
the testimony of Dr. Dupuis which explained “that engineered or composite substrates that use
very thin layers have been used in many contexts for may year prior to the invention.”?*

Epistar argues that under the construction of “substrate” set forth by the Administrative

240 Lﬁmileds Post-Hearing Brief at 30.
21 Id (citing CPFF 1552).

242 Id

3 Id at 31 (citing CPFF 1553).

[ umileds Post-Hearing Brief at 31.

%5 14 at 33.
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Law Judge, “the only possible ‘substrate’ in Epistar’s products is the [ ] substrate in the
OMA and MB products and the [ ] substrate in the GB products.*** According t<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>