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

In the Matter of

CERTAIN VOLTAGE REGULATORS,
COMPONENTS THEREOF AND
PRODUCTS CONTAINING SAME

Inv. No. 337-TA-564
Enforcement Proceeding

NOTICE OF FINAL DETERMINATION

AGENCY: U.S. International Trade Commission.
ACTION: Notice.

SUMMARY: The United States International Trade Commission hereby provides notice that it
has made a final determination in the above-captioned proceeding.

FOR FURTHER INFORMATION CONTACT: Paul M. Bartkowski, Office of the General
Counsel, U.S. International Trade Commission, 500 E Street, SW., Washington, D.C. 20436,
telephone (202) 708-5432. Copies of all nonconfidential 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
SW., Washington, D.C. 20436, telephone 202-205-2000. General information concerning the
Commission may also be obtained by accessing its Internet server (http.//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 the
matter can be obtained by contacting the Commission's TDD terminal on 202-205-1810.

SUPPLEMENTARY INFORMATION: The Commission instituted the investigation
underlying this enforcement proceeding on March 22, 2006, based on a complaint filed by Linear
Technology Corporation (“Linear”) of Milpitas, California. 71 Fed. Reg. 14545. The complaint,
as supplemented, alleged violations of section 337 of the Tariff Act of 1930 (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 voltage regulators, components thereof and products
containing the same, by reason of infringement of certain claims of United States Patent No.
6,411,531 and of United States Patent No. 6,580,258 (“the ‘258 patent”). The complaint named
Advanced Analogic Technologies, Inc. (“AATI”) of Sunnyvale, California as the sole
respondent. After Commission review of the administrative law judge’s (“ALJ”) final ID, the
Commission determined that there was a violation of section 337 by AATI with respect to certain
asserted claims of the ‘258 patent and issued a limited exclusion order (“LEO”) consistent with
its findings of violation. Subsequently, based on an enforcement complaint filed by Linear, the



Commission instituted an enforcement proceeding by notice in the Federal Register on October
10, 2008.

On March 18, 2010, the ALJ issued the subject ID, finding that, due to infringement of claims 2
and 34 of the ‘258 patent by the accused products, AATI violated the LEO. On May 17, 2010,
the Commission determined not to review the ID and requested briefing from the parties
regarding remedy, the public interest, and bonding.

Having reviewed the record of this investigation, including the recent submissions by the parties,
for the reasons set forth in the Commission Opinion, the Commission has determined not to
modify the existing limited exclusion order and not to issue a cease-and-desist order. The
products at issue in the enforcement proceeding are covered by the existing limited exclusion
order, and should be excluded thereunder.

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 part 210 of the Commission’s Rules of Practice and
Procedure (19 C.F.R. Part 210).

By order of the Commission.

IS

wmmﬁ%%%’ﬁ

Acting Secretary to the Commission

Issued: July 19, 2010



CERTAIN VOLTAGE REGULATORS, COMPONENTS 337-TA-564
THEREOF AND PRODUCTS CONTAINING SAME , (Enforcement
Proceeding)

CERTIFICATE OF SERVICE
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PUBLIC VERSION

UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, DC 20436

In the Matter of

CERTAIN VOLTAGE REGULATORS,
COMPONENTS THEREOF, AND
PRODUCTS CONTAINING SAME

Investigation No. 337-TA-564

Enforcement Proceeding

COMMISSION OPINION

1. INTRODUCTION

On March 18, 2010, the presiding administrative law judge (“ALJ”) (Judge Charneski)

issued a final enforcement initial determination (“ID”) that a violation of the Commission’s

limited exclusion order (“LEQO”) issued in the underlying investigation has occurred. The LEO

issued on September 24, 2007, at the conclusion of the underlying investigation. The ALJ

determined that the respondent, Advanced Analogic Technologies, Inc.’s (“AATI”) redesigned

products at issue in the enforcement proceeding do not avoid infringement of claims 2 and 34 of

United States Patent No. 6,580,258 (““258 patent™), and recommended a cease and desist order

issue against AATI. On May 14, 2010, the Commission determined not to review the ALJ’s ID,

and issued a Federal Register notice regarding its determination and inviting briefing on the

issues of remedy, the public interest, and bonding. This opinion details the Commission’s final

determination regarding those issues.



IL. BACKGROUND
A. Procedural History

The underlying investigation was instituted by publication of a notice in the Federal
Register on March 22, 2006, in order to determine:

[W]hether 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 voltage regulators, components thereof

or products containing same by reason of infringement of one or more of claims

1-14 and 23-35 of U.S. Patent No. 6,411,531 and claims 1-19, 31, 34, and 35 of

U.S. Patent No. 6,580,258, and whether an industry in the United States exists as

required by subsection (a)(2) of section 337.

71 Fed. Reg. 14545 (2006).

Linear Technology Corp. of Milpitas, California (“Linear”) was the complainant. For the
violation investigation, the presiding ALJ was Judge Sidney Harris. On May 22, 2007, Judge
Harris issued a violation initial determination in Investigation No. 337-TA-564, finding no
violation of section 337 of the Tariff Act of 1930, as amended (19 U.S.C. § 1337). The ALJ
found that none of the accused products of the respondent, AATI, infringed the asserted claims
of the ‘258 patent, but that one accused product infringed two claims of United States Patent No.
6,411,531 (“the ‘531 patent”). The ALJ also determined that certain claims of the ‘258 and 531
patents (including the claims that the ALJ found to be infringed) were invalid due to anticipation.

The Commission determined to review certain portions of the violation initial
determination concerning the ‘258 patent, but not to review the violation initial determination
with respect to the ‘531 patent (except for one issue on which it ultimately took no position),

resulting in a final determination of no violation with respect to the ‘531 patent. 72 Fed. Reg.

55250 (Sept. 28, 2007).



On September 24, 2007, the Commission issued its final determination in the violation
investigation with respect to the ‘258 patent, reversing the ALJ on certain issues, and finding a
violation of section 337. Id. The Commission found claims 2, 3, and 34 of the ‘258 patent valid
and infringed by a representative AATI product. The Commission issued a LEO directed to
AATI voltage regulators covered by claims 2, 3, and 34 of the ‘258 patent. The Commission
required that the bond during the Presidential review period be 100 percent of the entered value
of each voltage regulator subject to the LEO. Id.

Linear and AATI both appealed portions of the Commission’s final determination to the
United States Court of Appeals for the Federal Circuit. The Federal Circuit affirmed the
Commission’s final determination as to the ‘531 patent. With respect to the ‘258 patent, the
Federal Circuit affirmed in part, reversed in part, and remanded in part the Commission’s final
determination. A remand proceeding was rendered unnecessary in light of a consent order
entered into regarding products that were the subject of the violation investigation. The LEO
was not modified.

On February 20, 2008, Linear (the complainant in the violation investigation) filed a
complaint, an amended complaint on June 18, 2008, and a second amended complaint on August
29, 2008, requesting that the Commission institute a formal enforcement proceeding against
AATI under Rule 210.75 of the Commission’s Rules of Practice and Procedure for violation of
the LEO based on alleged infringement of claims 2 and 34 of the ‘258 patent through the
importation of AATI’s redesigned products.! See 19 C.F.R. § 210.75. Pursuant to 19 U.S.C. §
1337, and Commission Rule 210.75, the Commission instituted a formal enforcement proceeding

to determine whether AATI violated the LEO at issue, and what, if any, enforcement measures

! The redesigned products that are the subject of the enforcement proceeding will be referred to
hereinafter as the “accused products.”



were appropriate. The enforcement proceeding was assigned to Judge Charneski (hereinafter,
“the ALJ”)

On March 18, 2010, Judge Charneski issued the enforcement ID, finding a violation of
the LEO. AATI filed a petition for review of the ALJ’s ID and Linear filed a contingent petition
for review thereof. The Commission determined not to review the ALJ’s ID and requested
briefing on possible modification of the LEO, remedy, the public interest, and bonding. 75 Fed.
Reg. 28284 (May 20, 2010). Linear, AATI, and the IA filed opening and responsive briefs
regarding the topics for which briefing was requested.”

B. Technology and Patent at Issue

The ‘258 patent covers voltage regulators as used, for example, in cellular telephones,
laptop computers, and other electronic equipment containing circuitry that requires a steady
stream of current at a particular voltage.> ID at 4. Voltage regulators help solve the voltage
problem between mismatched batteries and circuitry.* When a battery produces a voltage
different than that required by the circuitry, a voltage regulator adapts the current from the
battery to the current required by the load. This proceeding is particularly focused on switching
voltage regulators. Switching voltage regulators contain a switch circuit that turns on and off to
provide power through the circuit to the output. Necessary power adjustments are made by the
correct timing of switches through an error amplifier. When compared to linear voltage

regulators, which operate much like an adjustable valve to control power flow, switching voltage

? The parties’ opening briefs will be referred to as Linear Brief, AATI Brief, and IA Brief,
respectively, and responses thereto will be referred to as Linear Response, AATI Response, and
IA Response, respectively.

3 Voltage may be thought of as electrical pressure. Blauschild Tutorial Tr. 7-8. Current is the
flow of electrons. Wei Tutorial Tr. 60-61.

4 Circuitry that needs to be powered is called a “load.”



regulators use much less power and more efficiently control power flow. Blauschild Tutorial Tr.

12-14.

1. The ‘258 Patent

The ‘258 patent, entitled “Control Circuit and Method for Maintaining High Efficiency
Over Broad Current Ranges in a Switching Regulator Circuit,” was filed on October 15, 2001,
and issued on June 17, 2003. JX-3. Milton E. Wilcox and Randy G. Flatness are the named
inventors, and complainant Linear is the named assignee. Id. The ‘258 patent generally
discloses and claims a control circuit and method for maintaining high efficiency over broad
current ranges, including low output currents, in a switching regulator circuit.

Claim 2 of the ‘258 patent, as well as claim 1 from which claim 2 depends, and claim 34

provide as follows:

1. A circuit for controlling a switching voltage regulator, the regulator having (1)
a switch coupled to receive an input voltage and including a pair of synchronously
switched switching transistors and (2) an output for supplying current at a
regulated voltage to load which includes an output capacitor, the circuit
comprising:

a first circuit for monitoring the output to generate a first feedback
signal;

a second circuit for generating a first control signal during a first
state of circuit operation, the first control signal being responsive
to the first feedback signal to vary the duty cycle of the switching
transistors to maintain the output at the regulated voltage; and

a third circuit for generating a second control signal during a
second state of circuit operation to cause both switchin[g]
transistors to be OFF for a first period of time during which the
output capacitor maintains the output substantially at the regulated
voltage.

2. The circuit of claim 1 wherein the second control signal is generated in
response to the first feedback signal.



%k ok

34. A method for controlling a switching voltage regulator, the regulator having
(1) a switch coupled to receive an input voltage and including a pair of
synchronously switched switching transistors and (2) an output for supplying
current at a regulated voltage to a load which includes an output capacitor, the
method comprising the steps of:

(a) monitoring the output to generate a first feedback signal;

(b) varying the duty cycle of the switching transistors in response
to the first feedback signal to maintain the output at the regulated
voltage during a first state of circuit operations;

(c) turning both switching transistors OFF for a first period of time
following the first state of circuit operation so as to allow the
output capacitor to maintain the output substantially at the
regulated voltage by discharging during a second state of circuit
operation; and

(d) turning at least one of said switching transistors ON to recharge
the output capacitor following the second state of circuit operation.

JX-3, col. 16, lines 39-59; col. 18, line 57 through col. 19, line 10.

C. The Accused Products
Linear accuses AATI products bearing the following model numbers in this enforcement
proceeding:

(referred to
collectively as the “accused products”). Linear Br. At 16-17. The parties have stipulated that the
AAT?2158 is representative of the accused products. JX-1001C at 2. Linear accused AATI of
violating the LEO by importing voltage regulators incorporating into their design and
construction claims 2 or 34 of the ‘258 patent.

III. ANALYSIS

A. Remedy



1. Possible Modification of the Existing LEO

In light of potential confusion regarding the scope of the existing LEO, the Commission
requested briefing regarding possible modifications to the LEO. At this stage, however, the
parties agree that no modification to the LEO’s existing language is necessary. AATI states that
the issue in the enforcement proceeding was whether the accused products were covered by the
LEO, that the ALJ determined that they are covered, and that the Commission affirmed that
finding. Br. at 6. Accordingly, AATI concludes that “[s]ince the existing LEO covers these low-
noise parts, no modification of the LEO is required.” Similarly, the IA states that he agrees with
the ALJ that, in light of the enforcement proceeding, the existing LEO would encompass the
accused products in the enforcement proceeding, and that, therefore, he does not believe that
modification is warranted. Br. at 2.

Linear also argues that modification is not necessary, but argues that the Commission
should clarify in its opinion that the LEO’s “entry for consumption” language covers entry for
testing of the accused products. Br. at 4-5. Linear argues in the alternative that the LEO could
be modified to make that clarification explicit.

In AATT s responsive brief, however, AATI does not contest that importation for testing
is “entry for consumption” under the existing LEO. The IA argues that AATI never advanced
the position upon which Linear bases its need for clarification, i.e., that importation for testing is
not prohibited by the order.

In light of the agreement that the existing LEO covers the accused products, and need not
be changed to reflect the ALJ’s finding of indirect infringement, and agreement that the LEO
covers importation of the accused products for testing, the Commission has determined to leave

the existing LEO in place without modification.



2. Passible Issuance of a Cease-and-Desist Order

Linear and the IA argue that issuance of a cease-and-desist order is appropriate, while
AATI opposes. Linear argues that a cease-and-desist order is appropriate because AATI
maintains a commercially significant inventory in the United States, as found by the ALJ. See Br.
at 6-7; ID at 43-44. Linear argues that AATT’s inventory is significant both in quantity and in
importance to AATI’s operations. Br. at 7. Furthermore, Linear argues that AATI’s “disregard”
of the LEO, through importation of the infringing accused products, provides an additional
justification for a cease-and-desist order. Br. at 9-10. The IA argues that a cease-and-desist
order is warranted for two reasons: (1) as a deterrent to further violations of the LEO; and (2)
because the record now shows a commercially significant domestic inventory of infringing
products. Br. at 2. The IA argues further that AATI’s decision not to seek an advisory opinion
before importing the accused products provides an additional justification for the deterrent value
of a cease-and-desist order.

AATI contends that the ALJ’s recommendation to issue a cease-and-desist order rests on
assumptions that are “based on a misapplication of the evidentiary record.” Br. at 7.
Specifically, AATI argues that its domestic inventory is not “commercially significant” but is
merely not-for-sale “engineering parts” or “sample stock” worth only about $1000. AATI argues
that a packing list characterized in the ID (at page 44) as “for further distribution” actually
reflects the shipment of material to a scrap facility for destruction. Br. at 9. AATI contends that
in the original investigation the Commission rejected the exact argument Linear now makes
regarding the commercial significance of AATI’s inventory. Resp. at 4 (citing Certain Voltage
Regulators, Components Thereof, and Products Containing Same, Inv. No. 337-TA-564,

Comm’n Op. at 77-78 (Sept. 24, 2007)).



AATI argues that it showed no disregard of the LEO, noting that many of its products
were found non-infringing by the ALJ and Commission in the violation phase, rendering
importation of them permissible until issuance of the Federal Circuit’s decision on appeal.
Finally, AATI argues that “deterrence” is not a proper ground for the imposition of a cease-and-
desist order, particularly in light of AATI’s proactive cessation of importation and entry of
consent orders after the Federal Circuit’s decision in the violation phase.

We conclude that the evidence does not demonstrate that AATI maintains a commercially
significant domestic inventory of accused products. While non-sellable products, such as sample
stock and R&D parts, may be part of a commercially significant domestic inventory, the 5800
samples and 75,000 engineering parts at issue here do not constitute a commercially significant
inventory in the context of the millions of parts maintained and sold abroad by AATI. See ID at
44. Moreover, we agree with AATI that it would be improper to conclude that AATI acted in
disregard of the LEO by importing products found non-infringing by the ALJ and Commission in
the violation phase, even if those findings were later reversed or vacated by the Federal Circuit.
Accordingly, we disagree with Linear that AATI acted in disregard of the LEO, and disagree
with the IA that a cease-and-desist order is needed for its deterrent effect. We note that this
determination does not mean that Linear receives no remedy for AATI’s violation, however,
because the LEO has now been determined to cover all the accused products. See Fuji Photo
Film Co. v. Int’l Trade Comm 'n, 386 F.3d 1095, 1107 (Fed. Cir. 2004).

B. The Public Interest

Linear argues that there is no evidence that any of the statutory public-interest factors are
implicated by the relief requested. Br. at 12-13. Linear notes that the Commission already

concluded that no public-interest concerns are raised by the LEO that ultimately issued, and



AATI presented no evidence that would alter that finding. The IA agrees, arguing that the
analysis has not changed since the Commission addressed the issue at the violation stage. AATI
does not address the public-interest factors. We agree with Linear and the IA that the analysis of
the public-interest factors has not changed since the Commission’s issuance of the LEO, and
therefore find that the factors would not preclude the requested relief. The issue, however, is
moot because we do not recommend issuing additional relief.

C. Bonding

Because the Commission has determined not to issue a cease-and-desist order, and
because the parties agree that the existing LEO should remain in place with no need for

modification or Presidential review, there is no need or reason to impose a bond.

By order of the Commissiory

Secretary to the Commission

Issued: August 3, 2010
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UNITED STATES INTERNATIONAL TRADE COMMISSION
‘ Washington, D.C. 20436

In the Matter of

CERTAIN VOLTAGE REGULATORS,
COMPONENTS THEREOF AND
PRODUCTS CONTAINING SAME

Inv. No. 337-TA-564
Enforcement Proceeding

NOTICE OF COMMISSION DETERMINATION NOT TO REVIEW THE
ENFORCEMENT INITIAL DETERMINATION; SCHEDULE FOR BRIEFING ON THE
ISSUES OF REMEDY, PUBLIC INTEREST, AND BONDING

AGENCY: U.S. International Trade Commission.
ACTION: Notice.

SUMMARY: The United States International Trade Commission hereby provides notice that it
has determined not to review the Enforcement Initial Determination (“ID”) issued by the
presiding administrative law judge (“ALJ”) on March 18, 2010 in the above-captioned
investigation. Notice is further given that the Commission is requesting briefing on remedy, the
public interest, and bonding with respect to the ID’s findings and recommendations concerning
enforcement measures.

FOR FURTHER INFORMATION CONTACT: Paul M. Bartkowski, Office of the General
Counsel, U.S. International Trade Commission, 500 E Street, SW., Washington, D.C. 20436,
telephone (202) 708-5432. Copies of all nonconfidential 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
SW., Washington, D.C. 20436, telephone 202-205-2000. General information concerning the
Commission may also be obtained by accessing its Internet server (aftp./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 the
matter can be obtained by contacting the Commission's TDD terminal on 202-205-1810.

SUPPLEMENTARY INFORMATION: The Commission instituted the investigation
underlying this enforcement proceeding on March 22, 2006, based on a complaint filed by Linear
Technology Corporation (“Linear”) of Milpitas, California. 71 Fed. Reg. 14545. The complaint,
as supplemented, alleged violations of section 337 of the Tariff Act of 1930 (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 voltage regulators, components thereof and products
containing the same, by reason of infringement of certain claims of United States Patent No.
6,411,531 and of United States Patent No. 6,580,258 (“the 258 patent™). The complaint named
Advanced Analogic Technologies, Inc. (“AATI”) of Sunnyvale, California as the sole
respondent. After Commission review of the administrative law judge’s (“ALJ”) final ID, the



Commission determined that there was a violation of section 337 by AATI with respect to certain
asserted claims of the ‘258 patent and issued a limited exclusion order (“LEQO”) consistent with
its findings of violation. Subsequently, based on an enforcement complaint filed by Linear, the
Commission instituted an enforcement proceeding by notice in the Federal Register on October
10, 2008.

On March 18, 2010, the ALJ issued the subject ID, finding that, due to infringement of claims 2
and 34 of the ‘258 patent by the accused products, AATI violated the LEO. AATI filed a petition
for review of certain aspects of the ID, and Linear filed a contingent petition for review of the ID.
AATTI and Linear filed responses to each others’ petitions, and the Commission investigative
attorney filed a joint response to the private parties’ petitions. Having reviewed the record of the
enforcement proceeding, including the petition for review and the responses thereto, the
Commission has determined not to review the ID.

In connection with the final disposition of this proceeding, the Commission may (1) modify the
LEO and/or (2) issue a cease-and-desist order that could result in the respondent being required
to cease and desist from engaging in unfair acts in the importation and sale of the subject articles.
Accordingly, the Commission is interested in receiving written submissions that address the form
of remedy, if any, that should be ordered. The Commission is particularly interested in receiving
briefing regarding potential modifications to the LEO that ensure exclusion of the products for
which a violation was found. 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).

If 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 a modified 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.

If 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. 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 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. All parties are requested to submit proposed remedial
orders for the Commission’s consideration. Complainants are requested to state the dates that the
patents expire and the HTSUS numbers under which the accused products are imported. The
written submissions and proposed remedial orders must be filed no later than close of business
on June 2, 2010. Reply submissions, if any, must be filed no later than the close of business on
June 11, 2010. 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. § 201.6.
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 section 210.42 of the Commission’s Rules of
Practice and Procedure (19 C.F.R. § 210.42).

By order of the Commission.

Secretary to the Commission

Issued: May 14, 2010
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PUBLIC VERSION

UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C.

In the Matter of
Inv. No. 337-TA-564
CERTAIN VOLTAGE REGULATORS, (Enforcement Proceeding)
COMPONENTS THEREOF, AND
PRODUCTS CONTAINING SAME

ENFORCEMENT INITIAL DETERMINATION
Carl C. Charneski, Administrative Law Judge
This enforcement initial determination is issued pursuant to the Notice of Institution of
Formal Enforcement Proceeding (73 Fed. Reg. 60323 (2008)), and the Commission Order that
issued therewith (Oct. 1, 2008). It is found that a violation has occurred of the Commission’s
limited exclusion order, which issued on September 24, 2007, at the conclusion of the underlying
violation investigation. It is recommended that a cease and desist order issue against the

respondent in this enforcement proceeding for violating the limited exclusion order.
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The following abbreviations may be used in this determination:

AL} - Administrative Law Judge
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X - Complainant’s Exhibit

Dep. - Deposition

EDIS - Electronic Document Imaging System
FF - Finding(s) of Fact

JPX - Joint Physical Exhibit

JX - Joint Exhibit
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PFF - Proposed FF (CPFF, RPFF or SPFF)
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RX - Respondent’s Exhibit
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Tr. - Transcript
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L Background

A. Procedural History

On May 22, 2007, Administrative Law Judge (“ALJ”) Sidney Harris issued an initial
determination (“ID”) in Investigation No. 337-TA-564, finding no violation of section 337 of the
Tariff Act of 1930, as amended (19 U.S.C. § 1337). The 564 investigation involved voltage
regulators. The ALJ found that none of the accused products of the respondent, Advanced
Analogic Technologies, Inc. (“AATI”) of Sunnyvale, California, infringed the asserted claims of
United States Patent No. 6,580,258 (“‘258 patent”), but that one accused product infringed two
claims of U.S. Patent No. 6,411,531 (““531 patent”). The ALJ also determined that certain
claims of the ‘258 and ‘531 patents (including the claims that the ALJ found to be infringed)
were invalid due to anticipation. Finally, the ALJ determined that a domestic industry existed
with regard to the ‘258 patent, but not with regard to the ‘531 patent. 73 Fed. Reg 60323 (2008).

The Commission determined to review certain portions of the ID concerning the ‘258
patent, but not to review the ID with respect to the ‘531 patent (except for one issue on which it
ultimately took no position), resulting in a final determination of no violation with respect to the
‘531 patent. Id.

On September 24, 2007, the Commission issued its final determination in the violation
investigation with respect to the ‘258 patent, reversing the ALJ on certain issues, and finding a
violation of section 337. Specifically, the Commission found claims 2, 3, and 34 of the
‘258 patent valid and infringed by a representative AATI product. Accordingly, the Commission
issued a limited exclusion order (“LEO”) directed to AATI with regard to voltage regulators

covered by claims 2, 3, and 34 of the ‘258 patent. The Commission also required that the bond



during the Presidential review period would be 100 percent of the entered value of each voltage
regulator subject to the LEO. Id.

Thereafter, Linear Technology Corporation (“Linear’) of Milpitas, California (the
complainant in the violation investigation), filed a complaint on February 20, 2008, an amended
complaint on June 18, 2008, and a second amended complaint on August 29, 2008, requesting
that the Commission institute a formal enforcement proceeding against AATI under Rule 210.75
of the Commission’s Rules of Practice and Procedure (19 C.F.R. § 210.75) for violation of the
LEO. Id.

Pursuant to 19 U.S.C. § 1337, and Commission Rule 210.75, the Commission instituted
this formal enforcement proceeding to determine whether AATI is in violation of the
aforementioned LEO, and what, if any, enforcement measures are appropriate. The Commission
named Linear as the enforcement complainant, and AATI as the respondent. The Commission
also named the Commission Investigative Staff (“Staff”) as a party. Id.; Commission Order
(Oct. 1, 2008).!

During the course of the enforcement proceeding, the number of AATI products accused
by Linear was substantially decreased by the entry of two consents orders. See Order No. 18
(initial determination approving the first proposed consent order); Notice of Comm’n Decision
Not to Review an Initial Determination Partially Terminating the Enforcement Proceeding on the
Basis of a Consent Order (Sept. 30, 2009). See also Order No. 23 (initial determination

approving the second proposed consent order); Notice of Comm’n Decision Not to Review an

! The Commission Order issued concurrently with the Notice of Institution of Formal
Enforcement Proceeding, but the Order was not published in the Federal Register. See 73 Fed.
Reg. 60323 (2008).



Initial Determination Partially Terminating the Enforcement Proceeding on the Basis of a
Consent Order (Feb. 18, 2010).

A tutorial was held in the enforcement proceeding on January 5, 2010, and an evidentiary
hearing was held on January 11-13, 2010. Thereafter, the parties filed post-hearing briefs. The
issues are now ripe for determination.

B. The Accused Products and Their Importation

Linear accuses the following AATI voltage regulators in this enforcement proceeding:
AAT1158B/2158, 1219, 2113, 2113A, 2120, 2146, 2148, 2153, 2500M, 2522, 2555, 2560, 2603,
2610, 2613,2704, 2713, 2749, 2782, 2783, 2784, 2785, 2789, 3604, and 3608 (referred to
collectively as the “accused products”).” Linear Br. at 16-17. The parties have stipulated that the
AAT2158 is representative of the accused products. JX-1001C at 2 (Jt. Stip.) (referring to the
accused products, by model number, as the “Representative Group™).

The parties have also stipulated that “since September 24, 2007, AATI has imported or
caused to be imported into the United States or will have imported or caused to be imported into
the United States as of the time of the evidentiary hearing at least one unit of each product in the
Representative Group, including the AAT2158.” Id. at 3.

C. Jurisdiction

No party has contested the Commission’s subject matter jurisdiction over this formal
enforcement proceeding, the Commission’s personal jurisdiction over the parties, or the
Commission’s in rem jurisdiction over the accused products. Accordingly, it is found that the

Commission has subject matter jurisdiction over this proceeding, personal jurisdiction over the

? The parties also refer to the accused products as the “design-around products.”

3



parties, and jurisdiction over the accused products, pursuant to section 337. 19 U.S.C. § 13372

D. Technological Background

This enforcement proceeding involves the technology of voltage regulators. In that
regard, cell phones, laptop computers, and other electronic equipment contain circuitry that
requires a steady stream of current at a particular voltage, such as 2.5 volts for some cell phones,
or 12 volts for ‘some laptop computers.® Circuitry that needs to be powered is called a “load.” In
portable devices, the power supply for the load is usually a battery. A problem arises, however,
when there is a mismatch between the voltage of the battery and the voltage required by the load.
For example, a 9-volt battery in a laptop may be required to supply current at a higher voltage,
such as 12 volts; conversely, a 9-volt battery in a cell phone may be required to supply current at
a lower voltage, such as 2.5 volts. This problem of battery and load mismatch is solved by the

use of a voltage regulator that adapts the current from the battery to the current required by the

3 In a short footnote in its post-hearing brief, AATI appears to challenge the
Commission’s “statutory authority” to find a violation of a limited exclusion order if the
violation is based on infringement of a method claim. AATI does so by way of an attempted
incorporation of its prehearing statement. AATI Br. at 33 n.8. Similarly, AATI argues in another
short footnote that indirect infringement is not at issue in this enforcement proceeding, and does
so by way of another attempted incorporation of its prehearing statement. AATI Br. at 48 n.12.
AATTs challenges are rejected as unclear and unsubstantiated. This is especially the case in
view of the fact that section 337 offers a remedy for infringement of a method claim such as
asserted claim 34 (which AATI was found to infringe). See Linear, 566 F.3d at 1054-65.
Moreover, AATI lacks any basis for its attempts to incorporate its prehearing statement into its
posthearing brief, especially in view of the instructions provided during the evidentiary hearing
concerning the requirements and limitations placed on posthearing briefs. See Tr. 1044 (“A page
limitation for all parties, 50 pages.” * * * “Each document is to be a stand-alone document.”).
See Staff Reply at 24 n.7 (objection to AATI’s attempted circumvention of the page limitation
imposed on all parties).

* Voltage may be thought of as electrical pressure. Blauschild Tutorial Tr. 7-8. Current
is the flow of electrons. Wei Tutorial Tr. 60-61.
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load. In other words, the “output voltage” of the regulator meets the needs of the load.
Blauschild Tutorial Tr. 7-8.

Voltage regulators are also circuits, and thus they need to be powered by the same battery
whose current they adapt for the larger, or smaller, load (such as a laptop or cell phone). The
goal is to minimize the amount of power used by the voltage regulator so that more power is
available for the load, and so that the battery will last longer. Thus, the efficiency of a voltage
regulator depends on the amount of current that it uses to perform its function. Blauschild
Tutorial Tr. 9-10.

Another factor to consider when assessing the efficiency of a voltage regulator is that
voltage regulators must work with loads that require varying amounts of power, at varying
voltages, in different circumstances. For example, a cell phone that is in use by someone having
a conversation requires more current (and is under “heavy load” conditions) than one that is
turned on but is more-or-less idle and not being used for a conversation (and is under “light load”
conditions). Similarly, a laptop playing a DVD requires more current than a laptop in standby
mode. Further, a piece of electrical equipment, such as a cell phone or a laptop, typically has
uses that require voltages between those required in extremely heavy and light conditions. Thus,
circuit designers want to design a voltage regulator that uses reduced power from the battery, and
that does so over the range of currents required by the load. Blauschild Tutorial Tr. 10; Wei
Tutorial Tr. 47-48.

Inside the voltage regulator circuit there is a power transfer block whose input is a voltage
that is usually labeled Vi, and whose output voltage is usually labeled Voyr. The battery is

connected at the portion of the voltage regulator labeled Vyy, while the load (such as a cell phone



or laptop) is connected at V. There is a voltage reference (Vggr) within the voltage regulator
that provides a voltage standard, i.e., a very well-defined voltage level. There is also an error
amplifier within the voltage regulator that compares the voltage reference to the regulator’s
output voltage in order to determine whether the output voltage is too high or too low. The error
amplifier actually amplifies the difference between the voltage reference and output voltage, and
then adjusts the amount of power that is transferred from the input to the output. Blauschild
Tutorial Tr. 11-12.

There are two primary types of voltage regulators: linear voltage regulators and switching
voltage regulators (i.e., the type of voltage regulators at issue in this enforcement proceeding).
Linear voltage regulators contain a device called a “linear pass element,” which may be thought
of as an adjustable valve. Switching voltage regulators contain a switch circuit that turns on and
off to provide power through the circuit to the output. The necessary adjustments in power are
made by the correct timing of the switches. Specifically, the error amplifier adjusts the on-and-
off timing of the switch circuit. While a switching voltage regulator may be more complicated
than a linear voltage regulator, a switching voltage regulator uses very little power, and is thus
more efficient. Blauschild Tutorial Tr. 12-14.

When a switch turns on and off, it provides a pulse of current to the output of a voltage
regulator. Such pulsing can be problematical because, as indicated above, a load needs a steady
flow of current. This problem is addressed by the use of an output capacitor. In general, a
capacitor is like a reservoir for electrons, or a bucket for electrical charge. A load therefore can
extract a steady stream of charge out of the output capacitor in a voltage regulator. The output

voltage from a regulator is proportional to the amount of charge in the capacitor. Consequently,



as the load takes charge from the capacitor, the capacitor must be recharged by switching action.
When this operation is performed correctly, the load takes out of the capacitor the same amount
of charge put into it by the switching action. In such a situation, there is an approximately
constant level of charge in the capacitor, and thus there is a constant level of output voltage from
the regulator. Blauschild Tutorial Tr. 16-19; Wei Tutorial Tr. 46.

Another problem that must be addressed in a switching voltage regulator is the surge of
power that occurs when a switch is turned on. Power actually flows through a stack consisting of
a top switch and a bottom switch. When the top switched is turned on, the pulse of current that
flows from the switch to the output capacitor can jump up to a level that is so high that it causes
damage to the circuit by damaging the capacitor, the wire or the switch. This problem is
addressed, in large part, by the use of a device called an inductor, which consists essentially of
windings of wire. An inductor limits the rate at which current can flow. Thus, in a switching
voltage regulator, current flows from the switch, to the inductor, and then to the capacitor in
order to recharge it. Blauschild Tutorial Tr. 19-21.

Nevertheless, if left unchecked, even current flowing from the top switch through the
inductor to the capacitor would ramp up over time and reach a damaging level. However, by
turning “off” the top switch, and turning “on” the bottom switch (also called the low-side switch)
in the aforementioned stack of switches, the current flow decreases over time. Blauschild
Tutorial Tr. 21-23.

In many switching voltage regulators, the switches are transistors, and the two switching
transistors are referred to collectively as “simultaneously switched switching transistors.”

Generally, when the top transistor is on, the bottom transistor is off, and vice versa. During such



alternate switching, there are brief transition periods when both transistors are off. Blauschild
Tutorial Tr. 22-25.° When both transistors are held in an off state, that condition is referred to as
a “sleep mode.” Wei Tr. 54-55.

While controlling the current reaching the output capacitor is important to prevent
damage to the regulator circuit and to keep the output capacitor charged, one must also control
the regulator output voltage in order for the voltage regulator to fulfill its purpose of providing a
steady steam of current at the correct voltage. This is accomplished by using a “control circuit.”
A control circuit includes the error amplifier (discussed above) that compares the regulator’s
output voltage to a voltage reference, and then adjusts the amount of power that is transferred
from the input to the output. Blauschild Tutorial Tr. 25-26.

The control circuit takes into account the varying voltage needs of a load (such as the cell
phone that leaves an idle state when someone makes a call). The control circuit monitors the
output voltage and adjusts the value of the inductor current so that the average value of the
inductor current, i.e., the average of the ramping up and ramping down, is equal to the current
being drawn out by the load. For example, when the control circuit senses an overcharge of the

output capacitor, it changes the switch timing, and in this case, the ramp-up time is less than the

> There may also be situations in which both transistors are on, and those situations must
be minimized. If both transistors are on, the current will take the path of least resistance and thus
flow from the top transistor to the bottom transistor (by-passing the path to the inductor because
the inductor is actually a flow restrictor), and from the bottom transistor directly to ground. This
is undesirable because current is being wasted by flowing to ground. Further, inasmuch as the
flow restrictor (i.e., the inductor) is by-passed, the current can reach a high level before it finally
flows to ground, thereby causing damage to the circuit. d.
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ramp-down time.® This change in switch timing changes the inductor current level. By making
such an adjustment in the switching, the situation returns to an equilibrium in which the load is
taking the same amount of charge out of the capacitor as the inductor current is putting into it.
Blauschild Tutorial Tr. 26-30.

Turning switches on and off requires energy that must come from the battery. Thus, there
is a concern that the efficiency of a switching voltage regulator will be adversely affected by a
phenomenon known as “switch driver loss.” This is especially the case when higher current
flows through the switch, which may cause it to heat up to a relatively larger degree. In fact,
switch driver loss is proportional to the square of how much current is flowing. Thus, for the
sake of efficiency, it is preferable to minimize switching, and to switch at lower current levels.
When the load drops to a low level, the regulator can take advantage of non-switching periods
and resume switching just enough to refill the capacitor. Blauschild Tutorial Tr. 31-35.

The type of transistor typically used in voltage regulator switches is the MOSFET.
MOSFET is an acronym for metal-oxide-semiconductor field-effect transistor. A MOSFET is
constructed as a triple stack. It has a gate on top, an insulator (called an oxide) underneath the
gate, and a semiconductor body at the bottom. The semiconductor material at the bottom of the
stack is called a semiconductor because it neither allows current to flow easily (like a metal), nor
is it an insulator. The conduction properties of a semiconductor can be changed, depending on

how the material is formed and how electrical pressure is applied to various parts of the

¢ The practice of adjusting the on-and-off timing of two switches in a voltage regulator is
known as “varying the duty cycle” to change the average inductor current. A “duty cycle” is

defined as the percentage of time that the top switch is on during an on/off cycle. Blauschild
Tutorial Tr. 30-32.



semiconductor. Blauschild Tutorial Tr. 35-37.7

A MOSFET has three terminals: a drain (often referred to as the location of the drain
node); a source‘ (or source node); and a gate (or gate node). A transistor is designed so that, at the
correct time, the device allows current to flow between the drain and the source.® The drain and
the source are the conducting terminals, while the gate is designed as a control terminal for the
amount of current that flows between the drain and source. Blauschild Tutorial Tr. 38.

There are two main types of MOSFET transistors. On type is the p-channel MOSFET
(sometimes called the PMOS). The other type is the n-channel MOSFET (sometimes called the
NMOS). Plain silicon material at the bottom of a transistor stack can be doped (i.e., impurities
can be added to it) to create a region of n-type silicon (through the use of certain chemicals,
including arsenic and phosphorus), or a region of p-type silicon (through the use of other
chemicals that include boron).

In an n-channel MOSFET, n-type regions are formed for the drain and source that are
located in a p-type silicon body. The configuration is sometimes referred to as NPN because the
p-region extends up and between the two n-type regions. An n-channel MOSFET is usually
designed so that the current will flow from the n-type drain through the p-type body (below the

gate and oxide) to the n-type source and thus out. In fact, when gate-to-source voltage (often

” The “bipolar” transistor is another type of transistor that is used in switching voltage
regulators, but the use of MOSFETs is more common. The operation of a bipolar transistor does
not rely on a gate-to-source voltage, or a threshold voltage, which are both concepts discussed
below, with respect to MOSFETSs. Blauschild Tutorial Tr. 42.

¥ The current flow (i.e., the flow of electrons) between drain and source may be denoted
by the letter I. I, denotes the drain current, while I, denotes the drain to source current flow.
Wei Tutorial Tr. 60-61.
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referred to as V) reaches the aforementioned threshold, an inversion layer is formed under the
transistor stack’s oxide due to the effect of an electrical field. The inversion layer is a small layer
in which the p-type region in an NMOS acts as though it has been turned into an n-type region.
Conversely, when the control voltage is below the threshold (and is in the so-called sub-
threshold, or cutoff, region), the impedance (i.e., the resistance) to current flow is very high, and
thus current flow between the drain and source will be very low. A p-channel MOSFET behaves
in a similar way, although the n-type and p-type regions are reversed (i.e., p-type drain and source
located in an n-type silicon). Blauschild Tutorial Tr. 35-41; Wei Tutorial Tr. 58-63; Blauschild
Tr. 158-160.

IL. General Principles of Applicable Law

A. Claim Construction

All the alleged acts of LEO violation at issue in this proceeding are based on allegations
of patent infringement. Any finding of patent infringement or non-infringement requires a
two-step analytical approach. First, the asserted patent claims 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 the accused devices. See Markman v. Westview
Instruments, Inc., 52 F.3d 967, 976 (Fed. Cir. 1995) (en banc), aff’d, 517 U.S. 370 (1996).

Claim construction begins with the language of the claims themselves. Claims should be
given their 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. Phillips v. AWH Corp., 415 F.3d
1303, 1312-13 (Fed. Cir. 2005), cert. denied, 546 U.S. 1170 (2006). In some instances, claim

terms do not have particular meaning in a field of art, and claim construction involves little more
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than the application of the widely accepted meaning of commonly understood words. Id. at
1314.

In many cases, claim terms have a specialized meaning, and thus it is necessary to
determine what a person of skill in the art would have understood the disputed claim language to
mean. Inasmuch as the meaning of a claim term as understood by persons of skill in the art is
often not immediately apparent, and because patentees frequently use terms idiosyncratically, the
court looks to those sources available to the public that show what a person of skill in the art
would have understood disputed claim language to mean. /d. The “sources” identified by the
Phillips Court include “the words of the claims themselves, the remainder of the specification,
the prosecution history, and extrinsic evidence concerning relevant scientific principles, the
meaning of technical terms, and the state of the art.” /d.

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. Id. at 1315. As a general rule, the particular examples or
embodiments discussed in the specification are not to be read into the claims as limitations.
Markman, 52 F.3d at 979. However, the specification is always highly relevant to the claim
construction analysis and is usually dispositive. Id. Moreover, “[t]he 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.” Id. at 1316.

Claims are not necessarily, and are not usually, limited in scope to the preferred
embodiment. RF Delaware, Inc. v. Pacific Keystone Techs., Inc., 326 F.3d 1255, 1263 (Fed. Cir.
2003); Decisioning.com, Inc, v. Federated Dep’t Stores, Inc., 527 F.3d 1300, 1314 (Fed. Cir.

2008). Furthermore, claim interpretations that exclude the preferred embodiment are “rarely, if
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ever, correct and require highly persuasive evidentiary support.” Vitronics Corp. v.
Conceptronic, Inc., 90 F.3d 1576, 1583 (Fed. Cir. 1996). Such a conclusion can be mandated in
rare instances by clear intrinsic evidence, such as unambiguous claim language or a clear
disclaimer by the patentees during patent prosecution. Elekta Instrument S.A. v. O.U.R. Sci. Int’l,
214 F.3d 1302, 1308 (Fed. Cir. 2000); Rheox, Inc. v. Entact, Inc., 276 F.3d 1319 (Fed. Cir.
2002).

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. Inventor testimony can be useful to shed light on the relevant art. In
evaluating 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. /d. at 1318. Extrinsic
evidence may be considered if a court deems it helpful in determining the true meaning of
language used in the patent claims. Id.

B. Infringement

Linear accuses AATI of direct patent infringement, as well as indirect patent
infringement, specifically induced and contributory infringement. Linear Br. at 15-17.

Direct infringement consists of making, using, offering to sell, or selling a patented
invention without the consent of the patent owner. 35 U.S.C. § 271(a).

With respect to induced infringement, the Patent Act provides that “[w]hoever actively

induces infringement of a patent shall be liable as an infringer.” 35 U.S.C. §271(b). “In order to
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succeed on a claim of inducement, the patentee must show, first that there has been direct
infringement, and second, that the alleged infringer knowingly induced infringement’ and
possessed specific intent to encourage another’s infringement.” Cross Medical Products, Inc. v.
Medtronic Sofamor Danek, Inc., 424 F.3d 1293, 1312 (Fed. Cir. 2005).

With respect to contributory infringement, the Patent Act provides that “[w]hoever offers
to sell or sells within the United States or imports into the United States a component of a
patented machine, manufacture, combination or composition, or a material or apparatus for use in
practicing a patented process, constituting a material part of the invention, knowing the same to
be especially made or especially adapted for use in the infringement of such patent, and not a
staple article or commodity of commerce suitable for substantial noninfringing use, shall be
liable as a contributory infringer.” 35 U.S.C. § 271(c). Thus, a seller of a component of an
infringing product can be held liable for contributory infringement if: (1) there is an act of direct
infringement by another person; (2) the accused contributory infringer knows its component is
included in a combination that is both patented and infringing; and (3) there are no substantial
non-infringing uses for the accused component, i.e., the component is not a staple article of
commerce. Carborundum Co. v. Molten Equip. Innovations, Inc., 72 F.3d 872, 876 (Fed. Cir.
1995).

In all cases, a section 337 complainant bears the burden of proving infringement of the
asserted patent claims by a “preponderance of the evidence.” Certain Flooring Products, Inv.
No. 337-TA-443, Comm’n Notice of Final Determination of No Violation of Section 337, 2002
WL 448690 at *59, (Mar. 22, 2002); Enercon GmbH v. Int’l Trade Comm’n, 151 F.3d 1376

(Fed. Cir. 1998). In determining whether or not a patent has been infringed, each claim element
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or limitation is considered material and essential. London v. Carson Pirie Scott & Co., 946 F.2d
1534, 1538 (Fed. Cir. 1991).° 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. Amhil Enters., Ltd. v. Wawa, Inc., 81 F.3d 1554, 1562 (Fed. Cir.
1996).

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 whether the accused product or process contains
elements identical or equivalent to each claimed element of the patented invention.
Warner-Jenkinson Co., Inc. v. Hilton Davis Chemical Co., 520 U.S. 17, 40 (1997).

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. Valmont Indus., Inc. v. Reinke Mfg. Co., 983 F.2d 1039, 1043 (Fed.
Cir. 1993). Such, evidence must be presented on a limitation-by-limitation basis, and not for the
invention as a whole. Warner-Jenkinson, 520 U.S. at 29; Hughes Aircraft Co. v. U.S., 86 F.3d
1566 (Fed. Cir. 1996). Thus, if an element is missing or is not satisfied, infringement cannot be
found under the doctrine of equivalents as a matter of law. See, Wright Medical, 122 F.3d 1440,
1444 (Fed. Cir. 1997); Dolly, Inc. v. Spalding & Evenflo Cos., Inc., 16 F.3d 394, 398 (Fed. Cir.

1994).

? Thus, if an accused device lacks a limitation of an independent claim, the device cannot
infringe a dependent claim. See Wahpeton Canvas Co. v. Frontier, Inc., 870 F.2d 1546, 1552 n.9
(Fed. Cir. 1989).
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C. Validity

One cannot be held liable for practicing an invalid patent claim. See Pandrol USA, LP v.
AirBoss Railway Prods., Inc., 320 F.3d 1354, 1365 (Fed. Cir. 2003). The claims of a patent are
presumed to be valid. 35 U.S.C. § 282; DMI Inc. v. Deere & Co., 802 F.2d 421 (Fed. Cir. 1986).
A respondent that has raised patent invalidity as an affirmative defense must overcome the
presumption by “clear and convincing” evidence of invalidity. Checkpoint Sys., Inc. v. United
States Int’l Trade Comm’n, 54 F.3d 756, 761 (Fed. Cir. 1995).

In this enforcement proceeding, AATI raises indefiniteness and lack of enablement as
grounds for patent invalidity, should Linear’s and the Staff’s proposed claim construction be
adopted. AATI Br. at 24-26, 49-50.

The definiteness requirement of 35 U.S.C. § 112 ensures that patent claims particularly
point out and distinctly claim the subject matter that the patentee regards to be the invention.
35U.S.C. § 112, 9 2; Metabolite Labs., Inc. v. Laboratory Corp. of America Holdings, 370 F.3d
1354, 1366 (Fed. Cir. 2004). If a claim’s legal scope is not clear enough so that a person of
ordinary skill in the art could determine whether or not a particular product infringes, the claim is
indefinite and is, therefore, invalid. Geneva Pharm., Inc. v. GlaxoSmithKline PLC, 349 F.3d
1373, 1384 (Fed. Cir. 2003).

A patent is enabled, under 35 U.S.C. § 112, 1, if its disclosure is sufficient to enable a
person of ordinary skill in the art, after reading the specification, to make and use the claimed
invention without undue experimentation. In re Wands, 858 F.2d 731, 736-37 (Fed. Cir. 1988);
Johns Hopkins Univ. v. Cellpro, Inc., 152 F.3d 1342, 1360 (Fed. Cir. 1998). Thus, a patent need

not describe every mode of a claimed invention. Invitrogen Corp. v. Clontech Labs., Inc.,
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429 F.3d 1052, 1070-71 (Fed. Cir. 2005).
III. Infringement

A. Claim Construction

The ‘258 patent, entitled “Control Circuit and Method for Maintaining High Efficiency
over Broad Current Ranges in a Switching Regulator Circuit,” issued on June 17, 2003, to
Milton E. Wilcox and Randy G. Flatness. Application No. 09/978,120, which matured into the
¢258 patent, was filed on October 15, 2001, based on continuations and divisions that extend
back to March 23, 1993. JX-3 (‘258 patent).

The ‘258 patent specification incorporates by reference, in its entirety, patent application
No. 08/035,423, which matured into United States Patent No. 5,408,150 (““150 patent™), entitled
“Circuit for Driving Two Power MOSFETs in a Half-Bridge Configuration,” with Milton E.
Wilcox named as the sole inventor. JX-3, col. 13, lines 46-51; CX-1182 (‘150 patent).”

One of ordinary skill in the art relevant to the ‘258 patent would have a bachelor’s degree
in electrical engineering or a similar field, and at least two years of work experience designing
switching regulators. Initial Determination (May 22, 2007) (J. Harris); Wei Tr. 789-790;
Blauschild Tr. 133-134.

Linear alleges that the accused products in this enforcement proceeding infringe claims 2
and 34 of the ‘258 patent. Linear Br. at 15. Linear further alleges that, accordingly, the

importation into the United States, the sale for importation, or the sale within the United States

1% The 258 patent additionally incorporates by reference, in its entirety, patent
application No. 07/893,523, which is also expressly incorporated into the ‘150 patent
specification. The application for the ‘150 patent was a continuation-in-part of application No.
893,523. JX-3, col. 13, lines 42-46; CX-1182, cover page & col. 1, lines 7-11.
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after importation of the accused products violates the Commission’s limited exclusion order (i.e.,

the LEO) issued in the underlying investigation.

Claim 2 of the ‘258 patent, as well as claim 1 from which claim 2 depends, and

“claim 34 provide as follows:

1. A circuit for controlling a switching voltage regulator, the
regulator having (1) a switch coupled to receive an input voltage
and including a pair of synchronously switched switching
transistors and (2) an output for supplying current at a regulated
voltage to a load which includes an output capacitor, the circuit
comprising:

a first circuit for monitoring the output to generate a
first feedback signal;

a second circuit for generating a first control signal
during a first state of circuit operation, the first
control signal being responsive to the first feedback
signal to vary the duty cycle of the switching
transistors to maintain the output at the regulated
voltage; and

a third circuit for generating a second control signal
during a second state of circuit operation to cause
both switchin[g] transistors to be OFF for a first
period of time during which the output capacitor
maintains the output substantially at the regulated
voltage.

2. The circuit of claim 1 wherein the second control signal is
generated in response to the first feedback signal.

* ok ok

34. A method for controlling a switching voltage regulator, the
regulator having (1) a switch coupled to receive an input voltage
and including a pair of synchronously switched switching
transistors and (2) an output for supplying current at a regulated
voltage to a load which includes an output capacitor, the method
comprising the steps of:
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(a) monitoring the output to generate a first
feedback signal,;

(b) varying the duty cycle of the switching
transistors in response to the first feedback signal to
maintain the output at the regulated voltage during a
first state of circuit operations;
(c) turning both switching transistors OFF for a first
period of time following the first state of circuit
operation so as to allow the output capacitor to
maintain the output substantially at the regulated
voltage by discharging during a second state of
circuit operation; and
(d) turning at least one of said switching transistors
ON to recharge the output capacitor following the
second state of circuit operation.

JX-3, col. 16, lines 39-59; col. 18, line 57 through col. 19, line 10.

In this enforcement proceeding, the parties dispute only one claim term. The disputed
term is the word “OFF.” Linear Br. at 8; AATI Br. at 1-3; Staff Br. at 10. Only those claim
terms that are in controversy need to be construed, and only to the extent necessary to resolve the
controversy. Vanderlande Indus. Nederland BV v. Int’l Trade Comm., 366 F.3d 1311, 1323
(Fed. Cir. 2004); Vivid Tech., Inc. v. American Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir.
1999). Accordingly, only the term “OFF” is construed herein.

Linear argues that the plain and ordinary meaning of the term OFF, as understood by a
person of ordinary skill in the art in the context of the ‘258 patent, is “driven to conduct only an
insignificant amount of current.” Linear Br. at 8. The Staff proposes the same construction.

Staff Br. at 10. AATI proposes a different claim construction for the term “OFF.” AATI argues

that the term “OFF” should be construed to mean “rendered non-conducting.” AATI Br. at 3.
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For the reasons stated below, the construction proposed by Linear and the Staff is adopted.

First, however, AATI raises a threshold claim constmction argument that must be
addressed. In that regard, AATI submits that during the underlying violation investigation before
Judge Harris, Linear defined “OFF” as “does not conduct current,” and that Linear made similar
arguments during an appeal to the Federal Circuit in the Impala litigation.!" AATI further
submits that the named inventors, as well as Linear’s expert, Robert Blauschild, testified in the
Impala litigation that when a transistor is turned off it is not conducting current, and that a
transistor in the off state prevents any current from flowing. Id at 5-10.

Thus, AATI offers a one-paragraph argument that, under the equitable doctrine of judicial
estoppel, Linear should be prevented from asserting “that the term ‘OFF’ has a meaning contrary
to that argued to, and adopted by, the Federal Circuit.” Id. at 10 (citing Linear Tech. Corp. v.
Impala Linear Corp., 379 F.3d 1311, 1324 (appeal in the Impala litigation) and SanDisk Corp. v.
Memorex Prods. Inc., 415 F.3d 1278, 1290 (Fed. Cir. 2005) (requirements for judicial estoppel)).

AATT’s judicial estoppel argument is rejected. Respondent has not shown that Linear’s
earlier representations are “clearly inconsistent” with its arguments in this proceeding, as one
would normally encounter when the equities favor estoppel. See SanDisk, 415 F.3d at 1290. Nor
has it been shown that the Federal Circuit construed the term “OFF” as it appears in the ‘258

patent, or that the Court adopted, or otherwise relied upon, a construction of that term proposed

' The Impala litigation was discussed in detail by Judge Harris in the ID on violation
(the underlying investigation). The Impala litigation involved United States Patent No.
5,481,178 (““178 patent™), which is related to the ‘258 patent through the same ultimate parent
application. See ID at 11-15; JX-3 (‘258 patent cover sheet listing the ‘178 patent).
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by Linear."

Thus, judicial estoppel does not apply. Further, it is unclear which arguments Linear
would be estopped from making inasmuch as AATI has not shown inconsistencies between
Linear’s prior and current arguments. "

Now, on to the claim construction of the term “OFF.” As explained by AATI’s expert in
this proceeding, Dr. Wei, persons of ordinary skill have long known (even since 1993, when the
first application leading to the ‘258 patent was filed) that transistors, including MOSFETs, never
completely stop the flow of current through them. Dr. Wei testified that even when the
gate-to-source voltage (Vgs) is set at zero (or might be expected to be at zero), there will be at
least a small amount of current flowing through the transistor. Wei Tr. 814-816. Dr. Wei’s
testimony on this point is consistent with his earlier statements that with respect to a MOSFET
that “when the gate-to-source voltage is less than or equal to ground, it is cut off. It is turned off.

No current flows. But, of course, we have to keep in mind this notion of the off-state leakage

12 In the Impala appeal, the Federal Circuit construed the claim language
“simultaneously OFF,” which is found in the patent asserted in that case. The issue before the
Court centered around questions such as the simultaneous operation of the switch’s transistors,
and whether or not switching transistors must be turned off or disabled at the same instant.
Linear, 379 F.3d at 1322-25. Neither the Court’s holding, nor Linear’s arguments, turned on the
precise meaning of the word “OFF,” which is at issue now in this enforcement proceeding.

13" Although not part of its estoppel argument, AATI also argues that in Linear’s appeal of
the Commission’s underlying violation decision, Linear argued that in sleep mode, “the bottom
transistor is OFF (non-conducting),” and that a transistor acts like a switch by either allowing or
preventing current to pass through it. AATI Br. at 6. Yet, the Federal Circuit did not construe
the term “OFF,” but rather the claim limitation “a second control signal ... to cause both
transistors to be OFF.” The Court determined that the required “first control signal” and “second
control signal” need not be entirely distinct. An issue was not presented as to precise operation
or state of a transistor in its OFF state. See Linear, 566 F.3d at 1056-57.
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that we have been hearing about.” Wei Tr. 806." The testimony of Dr. Wei is also consistent
with the testimony of Linear’s expert, Mr. Blauschild. Blauschild Tr. 161 (“[Clurrent flow is
never zero. You always get some current through there. It is a small level.”).

Thus, to one of ordinary skill in the art, there is no inconsistency between the statement
that no current flows through a MOSFET when it is turned off, and the statement that a small
amount of current will in fact always flow through it. See Blauschild Tr. 324 (“Insignificant
amount of current, people in the industry typically call no current. That’s just how we talk about
it.”). The evidence relied upon by all parties shows that no MOSFET used in a circuit is ever in a
completely non-conducting state when turned off.

Furthermore, AATI’s addition of the term “rendered” in its proposed construction of
“rendered non-conducting” makes its proposed claim construction even more problematic.
AATT’s expert (Dr. Wei) testified during the hearing that he inserted the word “rendered” into
AATT’s claim construction in order to differentiate the non-conducting state of an “OFF”
transistor according to the claims from the typical non-conducting state of a transistor in which
leakage occurs. He testified on direct examination that in either case some current would flow,
but that when a transistor is “rendered” non-conducting according to AATI’s proposed
construction, the amount of current flowing through the transistor is intended (Dr. Wei: “Well, a
transistor by itself cannot be conductive, non-conductive. You have to render it.” Tr. 867),
whereas leakage current is something that is “uncontrolled,” “unintended,” and “unwanted,” and
thus not covered by the claims. Wei Tr. 815, 866-867.

On cross-examination, Dr. Wei confirmed that under AATI’s proposed construction,

' Leakage current is also called “sub-threshold leakage current.” Blauschild Tr. 295.
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infringement of a ‘258 patent claim with the term “OFF” must be understood with respect to the
intention of the one designing the circuit. In that regard, Dr. Wei testified, as follows:

Q. So you didn’t render it non-conducting, it is still conducting,
despite your best efforts?

A. ltis, for all intents and purposes, rendered -- it is rendered
non-conducting, but we -- one of ordinary skill in the art
understands that there is this thing called an off-state leakage. So it
-- I guess for me it works. Idon’t—

Q. But, I mean, isn’t your definition really more rendered
non-conducting of any intentional current?

A. That’s another way we can say it. It is rendered
non-conducting.

Q. So you insert this -- there is an element of intent there?

A. Right. When I design a circuit, there is always elements of
intent as a designer to have it do this or have it do that, as I think
Mr. Blauschild was saying yesterday. You don’t just take it out
and, you know, use transistors in isolation. They are a part of a
circuit.

And they are driven. They are rendered, as I was saying, to do
one thing or another. So one thing to render it to do is to be
non-conducting. You can render it to be conducting, on/off.

Wei Tr. 955-956.

There is, however, nothing in the claim language or other intrinsic evidence relating to
the ‘258 patent to indicate that intent plays any role in determining whether or not a circuit is
OFF. Nor has it been shown that under law, a claim should be construed so that the metes and
bounds of the claimed invention must be determined by the intent of a person or device that

practices the limitations of a claim. Thus, Dr. Wei’s testimony on this point is without record

support.
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By contrast, the proposed claim construction of Linear and the Staff, i.e., “driven to
conduct only an insignificant amount of current,” correctly construes the term “OFF” in
accordance with the evidence intrinsic to the ‘258 patent.

The plain claim language indicates that both transistors are “OFF” in the second state of
operation in which the transistors stop switching “for a first period of time during which the
output capacitor maintains the output substantially at the regulated voltage.”" JX-3, col. 16,
lines 53-57. One of ordinary skill would understand that a small amount of current would still
flow (for example, in some applications, approximately 10 microamps of sub-threshold drain
current), and further that in a switching regulator application, that would be considered
effectively zero. Blauschild Tr. 290-295. (This is the opposite of the position advanced by
Dr. Wei and rejected above.)

This understanding is confirmed by the ‘150 patent specification which, as already
discussed, is incorporated in its entirety into the ‘258 patent specification, and describes a
transistor in such an OFF state. The ‘150 patent specification provides in pertinent part:

When INPUT terminal 31 is LOW, drive to gate 22a of bottom
MOSFET 22 (through bottom gate drive terminal 37) is provided
by logic circuit 32 only when the gate-to-source voltage of top
MOSFET 21 (V4 -Vyg) is below a predetermined threshold value
[(V16 -V 1s)rar], which is typically set at a voltage value where
current conduction through the top MOSFET is insignificant (e.g.,
approximately at the intrinsic threshold voltage of the top
MOSFET). Because the drive to bottom MOSFET 22 is inhibited
until top MOSFET 21 is substantially turned OFF and conducts an
insignificant amount of current from its drain (supply rail Vy) to its

source, logic circuit 32 reduces or prevents the occurrence of
shoot-through due to premature turn-on of bottom MOSFET 22

15" Although the term is not used in the claims, as indicated, supra, one of ordinary skill
might refer to a time when both transistors are off as the “sleep mode.” Blauschild Tr. 136-137.
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prior to turn-off of top MOSFET 21.

Similarly, when INPUT terminal 31 is HIGH, drive to gate 21a
of top MOSFET 21 (through top gate drive terminal 36) is
provided only when the gate to source voltage of bottom MOSFET
21 (V) is below a second predetermined threshold value
[(V6)mr], which is typically set at a voltage value where current
conduction through the bottom MOSFET is insignificant (e.g.,
approximately at the intrinsic threshold voltage of the bottom
MOSFET). Because the drive to top MOSFET 21 is inhibited until
bottom MOSFET 22 is substantially turned OFF and conducts an
insignificant amount of current from its drain to its source
(ground), logic circuit 32 also reduces or prevents the occurrence
of shoot-through due to premature turn-on of top MOSFET 21
prior to turn-off of bottom MOSFET 22.

CX-1182, col. 5, lines 1-31.

Thus, as set forth in the ‘150 patent specification (as incorporated into the ‘258 patent
specification), a MOSFET transistor is OFF when it conducts an “insignificant” amount of
current. The specification further provides an example of such “insignificant” current,
specifically “approximately at the intrinsic threshold voltage” of the transistor. This is consistent
with portions of the ‘150 specification that refer to a MOSFET as “OFF” when its gate-to-source
voltage is “at a minium,” but which do not indicate that the voltage is zero, or that the current
flow is zero. See CX-1182, col. 5, line 66 through col. 6, line 4.

AATI argues that the term “insignificant” in column 5 of the ‘150 patent “refers not to the
charge flow associated with the transistor being OFF (i.e., its gate-to-source voltage has fallen to

the minimum), but to the larger current that exists during the transitional period when the

transistor has only ‘substantially turned OFF’ (i.e., its gate-to-source voltage is below a different,

25



higher ‘threshold’ value) on its way to being OFF.” AATI Br. at 18.'

' AATI’s concentration on the specification of the 150 patent is curious inasmuch as its
expert, Dr. Wei, testified (as set forth below) that he had not included that specification in his
opinions. ‘

Q. Right. You have, I believe, an Exhibit B to your report that
lists the materials considered in coming up with your opinions?

A. Okay.
Q. Isthat correct? And you listed everything you considered?
A. Ibelieve I did.

Q. And that also includes everything you considered for your
invalidity opinions, correct?

A. Given that they are written at closely the same time, yeah.

Q. Right. And in the materials considered, you did not include
any of the materials that were incorporated by reference into the
‘258 patent, did you?

A. Incorporated by reference, if you are talking about the ‘150, it
is not in here.

Q. Right. So you did not take into account —

THE WITNESS: I am saying that it is not in -- the ‘150 patent is
not listed on this list.

Q. Right. And you didn’t list it as something that you considered
in coming up with your opinions that you reflected in the opening
report, correct?

A. Ttis not listed on the Exhibit B list.

Q. Right. And you didn’t address it at all in the substance of
(continued...)
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Yet, while the text of column 5 does refer to the transistor being “substantially OFF,”
there is no indication that the applicant sought to refer to an intermediate, or transitional, state
between on and off. Indeed, elsewhere in the specification, the applicant discusses the operation

performed in the above-quoted portion of column 5, and expressly refers to the transistor as

1%(...continued)
your report, correct?

A. The 150 patent was a break before make shoot-through
reduction patent, right?

Q. So my question to you is just whether you addressed it.

A. Idon’t have -- I don’t believe the reports mention -- let’s see.
I looked at the patent. I have read it. Things are getting fuzzy, but,
let’s see, as far as whether it is specifically mentioned in the
opening or rebuttal reports, I don’t believe it is.

Q. So you didn’t list it as one of the things that you considered in
either report, correct?

A. 1think the exhibit list basically speaks for itself. It is not in
the exhibit list.

Q. Okay. Can we -- okay. And it is not in the exhibit list. And
certainly it was not addressed in the substance of any of the

opinions you have set forth in either of your expert reports?

A. So, I mean, this obviously has been going on for a while.
Mr. Blauschild did not provide a specific —

Q. Sir, my question to you is just whether you addressed it in
either of your reports.

A. No.

Wei Tr. 1014-1017.
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being simply “OFF.”"

AATI argues at one point in its brief that within the four corners of the ‘258 patent
specification, the patent uses the term “OFF” to mean a transistor that conducts “zero current,”
and allow no dissipation of power. AATI Br. at 15-16 (citing JX-3, col. 10, lines 55-56 & col. 6,
lines 11-14). However, AATI has not shown how the portions relied upon concern the
synchronous switching operation covered by the asserted claims. It is also unclear how this
portion of AATI’s argument can be squared with its expert’s testimony (discussed above) that
MOSFETs always permit the conduction of some current, even if the amount is small. See Wei
Tr. 806, 814-816. Similarly, AATI relies briefly on portions of the ‘258 patent specification that
concern the non-asserted reverse current protection claims of the patent, which are not instructive
when construing the term “OFF” in the context of synchronous switching. See AATI Br. at

15-16; Blauschild Tr. 124, 468."

17 See CX-1182, col. 2, lines 11-16 (“The circuit includes means for driving the power
transistors from a single input, and monitoring the gate-to-source voltages of the two power
transistors so as to inhibit the turning-ON of each power transistor until the gate-to-source
voltage of the other power transistor has fallen to a predetermined level indicative of the other
transistor being OFF.”).

Indeed, the ‘150 patent specification warns against both transistors being ON at the same
time, and thereby allowing “shoot-through” in which current flows through both transistors but
not to the load. CX-1182, col. 1, lines 26-34 (“First, the driver circuit must ensure that both
power transistors are not ON simultaneously. Otherwise, a low impedance path may exist
between supply rails, giving rise to undesirable ‘shoot-through,’ or ‘cross-conduction,’ current.
Shoot-through current can cause a reduction in power efficiency since it represents supply current
which has bypassed the load. Additionally, in a worst case, shoot through can cause power
transistor failure due to current overloading.”).

18 Linear’s expert explained the term “reverse current” at several points during the
hearing, including the following:

A. There has been mention a couple of times about the words
(continued...)
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AATI also briefly cites portions of the prosecution histories of the ‘258 and ‘178 patents
to argue that “OFF” must mean “rendered non-conducting.” AATI Br. at 19-20 (citing JX-6 at
LLT00230 & JX-4 at LTC00356). Those portions of the prosecutions show that the applicants or
the examiner made general statements, apparently by way of background, that transistors in their
OFF state do not dissipate power. There is no indication that the applicants sought to impart any
special properties to the transistors used in the claimed invention so that they would prevent the
conduction of all current, when normally transistors would allow the flow of a small amount of
current. Nor is there any indication that the<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>