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UNITED STATES INTERNATIONAL TRADE COMMISSION

Washington, D.C.
In the Matter of
CERTAIN SEMICONDUCTOR
INTEGRATION CIRCUITS USING Investigation No. 337-TA-648
TUNGSTEN METALLIZATION AND
PRODUCTS CONTAINING SAME

NOTICE OF COMMISSION DECISION TO DISMISS
THE INVESTIGATION AS MOOT

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

SUMMARY: Notice is hereby given that the U.S. International Trade Commission has
determined to issue an order dismissing the above-captioned investigation as moot.

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) 708-2310. 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 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 this matter can
be obtained by contacting the Commission’s TDD terminal on (202) 205-1810.

SUPPLEMENTARY INFORMATION: The Commission instituted this investigation on May
21, 2008, based on a complaint filed on April 18, 2008, by LSI Corporation of Milpitas,
California and Agere Systems Inc. of Allentown, Pennsylvania. The complaint, as amended,
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 semiconductor integrated circuits using tungsten metallization and
products containing the same by reason of infringement of one or more of claims 1, 3, and 4 of
U.S. Patent No. 5,227,335 (“the ‘335 patent”). The amended complaint named numerous
respondents. Several respondents were terminated from the investigation due to settlement or



failure to name the proper party. The following six respondents remained in the investigation:
Tower Semiconductor, Ltd. of Israel; Jazz Semiconductor of Newport Beach, California;
Powerchip Semiconductor Corporation of Taiwan; Grace Semiconductor Manufacturing
Corporation of China; Integrated Device Technology, Inc. of San Jose, California; and Nanya
Technology Corporation of Taiwan. The complaint further alleged that an industry in the United
States exists as required by subsection (a)(2) of section 337.

On March 22, 2010, the Commission issued notice of its final determination finding no
violation, by reason of invalidity of the asserted claims of the ‘335 patent, of section 337 by the
remaining respondents. Complainants appealed the Commission’s final determination to the
U.S. Court of Appeals for the Federal Circuit (“Federal Circuit”).

While the appeal was pending, the ‘335 patent expired. The Commission moved to
dismiss the appeal as moot and complainants responded. On November 15, 2010, the Federal
Circuit issued an order vacating the Commission’s final determination and remanding the
investigation to the Commission with instructions to dismiss the investigation as moot. LSI Corp
v. United States Int’l Trade Commission, Appeal No. 10-1352 (Fed. Cir. Nov. 15, 2010).
Accordingly, the Commission has determined to issue an order dismissing Investigation No. 337-
TA-648 as moot.

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 210.41 of the Commission’s
Rules of Practice and Procedure (19 C.F.R.§ 210.41).

By order of the Commission.

Marilyn RNAbbott
Secretary to the Commission

Issued: November 30, 2010



UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C.

In the Matter of

CERTAIN SEMICONDUCTOR
INTEGRATION CIRCUITS USING
TUNGSTEN METALLIZATION AND
PRODUCTS CONTAINING SAME

Investigation No. 337-TA-648

ORDER

On November 15, 2010, the U.S. Court of Appeals for the Federal Circuit (“Federal
Circuit”) issued an Order vacating the Commission’s final determination in the above-captioned
investigation as moot because the patent at issue expired shortly after the filing of the appeal of
the Commission’s determination. LSI Corp v. United States Int’l Trade Commission, Appeal No.
10-1352 (Fed. Cir. Nov. 15, 2010). The Federal Circuit’s Order also remanded the case to the
Commission with instructions to dismiss the investigation as moot.

Accordingly, it is hereby ORDERED that:

Investigation No. 337-TA-648 is dismissed as moot.

. §
By order of the Commission. < P //’m

Marilyn R—Abbott

Secretary to the Commission

Issued: November 30, 2010



CERTAIN SEMICONDUCTOR INTEGRATED CIRCUITS 337-TA-648
USING TUNGSTEN METALLIZATION AND PRODUCTS
CONTAINING SAME

CERTIFICATE OF SERVICE

[, Marilyn R. Abbott, hereby certify that the attached NOTICE OF COMMISSION
DECISION TO DISMISS THE INVESTIGATION AS MOOT has been served by
hand upon the Commission Investigative Attorney, Rett Snotherly Esq., and the
following parties as indicated has been served, on 3 %ﬁ
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yn R/ Abbott, Secretary
U S. International Trade Commission
500 E Street, SW
Washington, DC 20436
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ADDUCI MASTRIANI & SCHAUMBERG, LLP ( ) Via Overnight Mail
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On Behalf of Respondent Integrated Device Technology,

Inc.:

Samuel J. Maselli, Esq. ( ) Via Hand Delivery
WILMER CUTLER PICKERING HALE () Via Overnight Mail
AND DORR LLP () Via First Class Mail
950 Page Mill Road ( ) Other:

Palo Alto, CA 94304

On Behalf of Respondents Powerchip Semiconductor
Corporation and Nanya Technology Corporation:

Curt Holbreich, Esq. ( ) Via Hand Delivery
K & L GATESLLP E/)e/ ia Overnight Mail
4 Embarcadero Center, Suite 1200 Via First Class Mail
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Washington, DC 20006-4706 ( ) Other:

On Behalf of Respondent Spansion:

Brian K. McCalmon, Esq. ( ) Via Hand Delivery
K & L GATES LLP ( ) Via Overnight Mail
1601 K Street, NW (A/)/V ia First Class Mail

Washington, DC 20006-1600 () Other:






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

In the Matter of

CERTAIN SEMICONDUCTOR
INTEGRATION CIRCUITS USING
TUNGSTEN METALLIZATION AND
PRODUCTS CONTAINING SAME

Investigation No. 337-TA-648

COMMISSION OPINION

L INTRODUCTION

On September 21, 2009, the presiding administrative law judge (“ALJ”) issued his final
initial determination (“ID”) in the above-captioned investigation, finding no violation of section
337 of the Tariff Act of 1930, 19 U.S.C. § 1337 (“section 337”). On November 23, 2009, the
Commission decided to review the ALJ’s invalidity findings with respect to claims 1, 3, and 4 of
U.S. Patent No. 5,227,335 (“the ‘335 patent”) related to the so-called IBM Process A, IBM
Process B, and the AMD prior art, and his finding regarding one respondent’s stipulation that its
process meets the complete, third-recited step of claim 1 of the ‘335 patent. In addition, the
Commission issued an order remanding the investigation to the ALJ for further proceedings
relating to whether claim 4 of the ‘335 patent is obvious in light of IBM Process A and the prior
art asserted by respondents and the Commission investigative attorney (“IA”).

On January 15, 2010, the ALJ issued his remand determination finding that claim 4 is not
rendered obvious by IBM Process A and other prior art asserted by respondents and the JA. On
March 22, 2010, the Commission determined to review the ALJ’s remand determination. On

review of the remand determination and final ID, the Commission has determined to affirm the



ALJ’s ultimate determination of no violation, but on different grounds with respect to claim 4 of
the ‘335 patent.
1L BACKGROUND

The Commission instituted this investigation on May 21, 2008, based on a complaint
filed by LSI Corporation of Milpitas, California and Agere Systems Inc. of Allentown,
Pennsylvania (collectively “complainants”). 73 Fed. Reg. 29534-35 (May 21, 2008). The
amended complaint alleged violations of section 337 in the importation into the United States,
the sale for importation, and the sale within the United States after importation of certain
semiconductor integrated circuits using tungsten metallization and products containing the same
by reason of infringement of claims 1, 3, and 4 of the ‘335 patent. The complaint, as amended,
named over twenty respondents. Several respondents have been terminated from the
investigation due to settlement or because they were not proper parties. The following six
respondents remain in the investigation: Tower Semiconductor, Ltd. (“Tower”) of Israel; Jazz
Semiconductor (“Jazz”) of Newport Beach, California; Powerchip Semiconductor Corporation
of Taiwan; Grace Semiconductor Manufacturing Corporation of China; Integrated Device
Technology, Inc. of San Jose, California; and Nanya Technology Corporation of Taiwan. The
complaint further alleged that an industry in the United States exists as required by subsection
(a)(2) of section 337.

On September 21, 2009, the ALJ issued his final ID finding no violation of section 337
by the six remaining respondents. He concluded that each respondent’s accused process was
covered by one or more of asserted claims 1, 3, and 4 of the ‘335 patent, but that all of the
asserted claims were anticipated under 35 U.S.C. § 102(g) in view of IBM Process A. He also
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asserted claims were anticipated under 35 U.S.C. § 102(g) in view of IBM Process A. He also
found that none of the asserted claims were invalid under 35 U.S.C. § 102(g) or 35 U.S.C. § 103
in view of IBM Process B or the AMD prior art. On November 23, 2009, tl{e Commission
issued notice of its determination to review the following findings in the ALJ’s final ID: (1)
invalidity of claims 1, 3, and 4 of the ‘335 patent under 35 U.S.C. §§ 102(g) & 103 with respect
to IBM Process A, IBM Process B, and the AMD prior art; and (2) Jazz’s stipulation regarding
whether its process meets the complete, third-recited step of claim 1, i.e., “depositing a tungsten
layer by chemical vapor deposition, said tungsten layer covering said glue layer on said
dielectric and said exposed material.” 74 Fed. Reg. 62592-93 (Nov. 30, 2009). The
Commission determined not to review the remainder of the final ID.

The Commission also issued an order remanding the investigation to the ALJ for further
proceedings relating to whether claim 4 is obvious in light of IBM Process A and the other prior
art asserted by respondents and the IA. The Commission requested written submissions on the
ALJ’s remand determination, and briefing on remedy, the public interest, and bonding.

On January 15, 2010, the ALJ issued his remand determination finding that claim 4 is not
rendered obvious by IBM Process A and the other prior art asserted by respondents and the IA.
On January 21, 2010, the Commission extended the target date by two months to March 22,
2010, to accommodate the remand proceedings. On February 2 and 12, 2010, respectively,
complainants and respondents each filed a brief and reply brief on the issues for which the
Commission requested written submissions. On February 2 and 16, 2010, respectively, the IA
filed a brief and a reply brief on the issues for which the Commission requested written

submissions. In addition, Tower and Jazz also filed a joint reply brief on February 12, 2010.
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A. Patented Process at Issue

This investigation pertains to a claimed process for making semiconductor integrated
circuits (“ICs”), specifically ICs that use tungsten as the metal layer. ICs are used in a variety of
products including mobile phones, cameras, and memory cards. ICs are made using transistors
to build circuits on a silicon wafer. The circuits are usually of microscopic scope in order to
allow millions of them to be built on a wafer. The semiconductor IC comprises a plurality of
layers designed to enhance connectivity and operation - e.g., an insulating layer, dielectric layer,
and a metal layer from bottom to top - where the metal layer, tungsten (W) in this case, is used to
make all of the electrical connections for the circuits. A particular process, i.e., chemical vapor
deposition (“CVD”), is used to effectively lay the metal layer on the silicon by inserting the
tungsten through an opening or a window (a “via” or a “hole”) in the dielectric layer to generate
better connectivity (contact) throughout the circuits. See ID at 8-12. As disclosed in the ‘335
patent specification, it is common to etch (or planarize) the deposited tungsten to form a planar
surface with the wafer/dielectric layer thereby leaving only the top metal layer of tungsten
exposed in the contact hole. See ‘335 patent, FIG. 2; col. 2:34-41; col. 4:52-53. The tungsten
remaining in the contact hole is referred to as a “tungsten contact plug.” Id.

FIG. 2 of the ‘335 patent (shown below) illustrates this “tungsten contact plug” (7)
deposited on top of a glue layer (5) in a contact hole (9) within a dielectric layer (3) that is above

a silicon layer (1) in the semiconductor device. Id.
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One problem, however, with using tungsten is that it does not stick well to the dielectric
layer. The asserted claims of the ‘335 patent pertain to the process of using a specialized glue
layer inserted between the metal layer and dielectric layer to improve the adhesion of the
tungsten to the dielectric. According to the invention, the glue layer (5), which is inserted using
a window, covers both the sidewall dielectric layer and an exposed underlying layer (e.g., silicon
or a conducting silicide formed on the silicon surface) beneath the dielectric layer. As claimed,
the specialized glue layer comprises at least one material selected from the group consisting of
aluminum (Al) and conducting nitrides such as titanium nitride (TiN). Complainants contend
that respondents make their semiconductor ICs using the processes recited in claims 1, 3, and 4
of the ‘335 patent.

Asserted claims 1, 3, and 4 read as follows:

1. A method of fabricating an integrated circuit comprising the steps of:

patterning a dielectric layer to form holes which expose the underlying

material, said exposed underlying material comprises an electrically conducting

material;

depositing a glue layer covering said dielectric and said exposed
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underlying material;

depositing a tungsten layer by chemical vapor deposition, said tungsten
layer covering said glue layer on said dielectric and said exposed material;

CHARACTERIZED IN THAT said glue layer comprises at least one
member selected from the group consisting of conducting nitrides.

3. A method as recited in claim 1 in which said material comprises a metallic
silicide.
4. A method as recited in claim 1 further comprising etching said tungsten and said

glue layer to form a planar surface of said dielectric and said tungsten in said
hole, said tungsten being etched before said glue layer.

B. Relevant Prior Art - IBM Process A

IBM Process A is described in an invention disclosure form created by John Cronin, Pei-
Ing Lee, Carter Kaanta, and Mike Leach. It shows that the process was conceived and reduced
to practice in October of 1985 by a team of IBM employees including John Cronin and Pei-Ing
Lee, who were part of IBM’s CMOS (complimentary metal oxide semiconductor technology)
team. ID at 80. The CMOS team was working on a solution to adhesion problems related to
tungsten interconnects in IBM semiconductor technology. Id.; citing Cronin, Tr. at 1962, 1972,
1977-78; Lee, Tr. at 1221-22; RX-216 (IBM Process A). The invention disclosure form also
included a description of two related processes, IBM Process B' and IBM Process C. Id. IBM
filed a patent application on IBM Process A on March 30, 1987, which resulted in issued U.S.
Patent No. 5,760,475 (“the ‘475 patent”). The invention disclosure form specifically describes

and illustrates a process for making a semiconductor IC that uses a glue layer of titantium

! Process B used reactive sputtering of TiN, rather than nitridization as in IBM Process A.
ID at 88; RX-216.



nitride, where the glue layer is formed by sputtering titanium (T1) onto the wafer surface and
then the Ti layer is thermally annealed in nitrogen (nitridized) to form a TiN/Ti stack. /d IBM
Process A became part of the IBM “Process of Record,” which is the company’s standard
process for building a device on a wafer. Id.; citing Lee at 1224, 1245-47, 1268-72.
III. DISCUSSION

For the reasons set forth below, we have determined to reverse the remand determination,
affirm-in-part, reverse-in-part, and modify-in-part the final ID, and find no violation of section
337 by respondents. We adopt the ALJ’s findings in his final ID that are not inconsistent with
our determinations and opinion.

A. Invalidity due to anticipation under 35 U.S.C. § 102(g)(2) in view of IBM
Process A

We determined to review the ALJ’s finding that claims 1, 3, and 4 of the ‘335 patent are
anticipated by IBM Process A under section 102(g)(2). Section 102(g)(2) provides that a person
shall be entitled to a patent unless “before such person’s invention thereof, the invention was
made in this country by another inventor who had not abandoned, suppressed, or concealed it.”
35 U.S.C. § 102(g)(2). Further, this subsection states that:

[i]n determining priority of invention under this subsection, there
shall be considered not only the respective dates of conception and
reduction to practice of the invention, but also reasonable diligence
of one who was first to conceive and last to reduce to practice,

from a time prior to conception by the other.
d



1. Initial Determination

The ALJ determined that respondents established by clear and convincing evidence that
IBM Process A anticipates claims 1, 3, and 4 of the ‘335 patent. ID at 80-87. First, the ALJ
found, and the parties do not dispute, that IBM Process A predates the claimed invention of the
‘335 patent because the evidence showed that IBM inventors disclosed IBM Process A in
October of 1985 (i.e., via the invention disclosure form), well before the earliest conception date
for the ‘335 patent, March 1986. Id. at 80-81. The ALJ then found that IBM Process A was not
abandoned, suppressed, or concealed under section 102(g). /d. at 81-82. Although there was a
17-month gap between the invention disclosure and the filing of the IBM patent application
(leading to the ‘475 patent), the ALJ found that the evidence showed that during this period the
inventors worked to commercialize IBM Process A, and that therefore in accordance with
Federal Circuit precedent, it was not abandoned, suppressed, or concealed. Id at 82. He further
found that the invention disclosure was reviewed by IBM attorneys and engineers before an
application could be filed, a process that usually took between six months and two years. Id. In
addition, he found that the IBM inventors were working steadily to improve the part of the
invention that pertains to a glue layer deposited by reactive sputtering (IBM Process B) and a
description of this improvement was made a part of the ‘475 patent specification. Id. at 82-83
(citing Cronin, Tr. at 1976-1984).

The ALJ concluded that all of the steps recited in claims 1, 3, and 4 are disclosed by IBM
Process A, including “depositing a glue layer” because IBM Process A teaches depositing a glue
layer nitride using nitridization which he determined was encompassed by his claim

construction. Id. at 83-88. In reaching his conclusion that dependent claim 4 is anticipated, the
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ALJ determined that IBM Process A also discloses the “etching” step, i.e., “etching said tungsten
and said glue layer to form a planar surface of said dielectric and said tungsten in said hole, said
tungsten being etched before said glue layer,” recited in that claim. Id. at 85-87. He relied on
respondents’ expert and inventor testimony to find that although the IBM Process of Record
(based on IBM Process A) may not have specifically included etching, the invention disclosure
nevertheless teaches that tungsten can be etched back when it says that IBM Process A is
integratable with metal “chemical mechanical polishing (CMP).” Id. at 86; citing Cronin, Tr. at
1980-81, 2014-16. Specifically, he noted that Mr. Cronin (one of the ‘475 patent inventors)
testified that metal CMP, integratable with IBM Process A, was defined as “[polishing] back the
metal to the surface of the wafer . . . it would only expose the metal in the contact holes.” Id.;
citing Cronin, Tr. at 1980-81. The ALIJ noted that Mr. Cronin’s testimony was corroborated by
information including IBM documents, but the ALJ did not cite to any particular exhibit
containing this corroborating information. /d. at 87; RX-216. Based on the foregoing, the ALJ
found that claim 4 was anticipated by clear and convincing evidence.
2. Analysis

We agree with the ALJ’s determination that IBM Process A clearly and convincingly
discloses each and every element of claims 1 and 3 and that therefore both claims are anticipated
by IBM Process A. Thus, we adopt his invalidity conclusions regarding claims 1 and 3.

With respect to claim 4, we disagree with the ALJ’s conclusion. The ALJ found, based
on Mr. Cronin’s testimony, that the invention disclosure form describes CMP and that this is
sufficient to disclose etching the tungsten and the glue layer to form a planar surface as required
by this claim. We agree, however, with the IA that the IBM Process A invention disclosure form

9



does not show that the inventors reduced the recited etching step to practice. Although Mr.
Cronin, one of the inventors, testified that CMP means polishing back to the metal, testimony of
reduction to practice of the recited etching step must be corroborated. See Finnigan Corp. v.
Int’'l Trade Comm’n, 180 F.3d 1354, 1367 (Fed. Cir. 1999) (quoting Price v. Symsek, 988 F.2d
1187, 1194 (Fed. Cir. 1993). We do not believe that the IBM invention disclosure is sufficient
evidence to corroborate his testimony. See RX-216 at 4; Cronin, Tr. at 1980-81. The invention
disclosure form simply mentions CMP (“chemical mechanical polishing”), but makes no
mention of (or illustrates) the recited step of etching both the tungsten and glue layer down to
just the metal surface of the tungsten contact plug planarized with the dielectric. Id.

Although the respondents and their expert (Dr. Thomas) agree that CMP would be
understood to mean polishing and planarizing the tungsten layer, we believe that this is
insufficient evidence to suggest to one of ordinary skill in the art that the invention disclosure
form discloses and reduces to practice etching of both the tungsten and glue layer. RX-216;
Thomas, Tr. at 1624. This lack of clear and convincing evidence is especially true where proof
of reduction to practice of the etching step is only supported by direct inventor (Mr. Cronin)
testimony, which, as noted by the IA and complainants, is inconsistent with his testimony under
cross-examination and is not supported or corroborated by documents or other inventor
testimony. Cronin, Tr. at 1980-81; 2014-16; Lee, Tr. at 1367-69; Hartswick, Tr. at 1384.
During cross-examination, Mr. Cronin testified that, in the Process of Record based on IBM
Process A, the glue layer used was not etched back. Cronin, Tr. at 2014-16. Moreover, our
conclusion that the invention disclosure form lacks clear and convincing evidence of reduction to

practice is supported by the fact that both the commercialized IBM Process of Record and the
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issued patent (the ‘475 patent), which were developed from the IBM Process A and B research,
omit any mention of the recited step of etching to form a planar surface or CMP. RX-216; RX-3
(the ‘475 patent).

Accordingly, we reverse the ALJ’s ruling that claim 4 is anticipated under 35 U.S.C.
§ 102(g) by IBM Process A. However, as described infra, we ultimately conclude there is no
violatioﬁ of section 337 because claim 4 is obvious in view of IBM Process A and the other prior
art asserted by the IA and respondents.

B. Invalidity due to obviousness of claim 4 under 35 U.S.C. § 103 in view of IBM
Process A and other asserted prior art

We remanded the issue of whether claim 4 is rendered obvious in view of IBM Process A
and other prior art asserted by respondents and the IA, and determined to review the ALJ’s
remand determination on this issue.

1. Remand Determination

The ALJ determined that claim 4 is not obvious in view of IBM Process A and other
prior art asserted by the IA and respondents. Remand Det. at 2-5. Particularly, the ALJ
discounted their arguments that “tungsten plugs” predate the ‘335 patent, that the inventors
admitted that over-etching to form a plug was “conventional,” and the assertion that one of
ordinary skill in the art would have been motivated to combine such additional prior art with
IBM Process A to meet all of the limitations of claim 4. Id.; citing Respondents’ Post-Hearing
Br. at 46 (citing the ‘335 patent, col. 4:52-60) and IA’s Post-Hearing Br. at 71. The ALJ found

that they only provided conclusory generalizations of obviousness and found that they failed to
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show both how and why the prior art references would have been combined. Id. (citing
Innogenetics N.V. v. Abbott Labs., 512 F.3d 1363, 1373 (Fed. Cir. 2008)).

The ALJ further found that the prior art does not disclose the type of planarization
required by claim 4 in connection with the fabrication of a device that meets all the limitations of
the claim. Nor was there any substantive showing of how one of ordinary skill in the art would
have made the specific combination consisting of IBM Process A and other prior art, or how one
would have successfully accomplished such a combination of elements. Finally, he found
lacking a discussion of secondary considerations. /d. Based on the foregoing, the ALJ
concluded that neither the IA nor respondents had demonstrated by clear and convincing
evidence that claim 4 of the ‘335 patent is invalid due to obviousness.

2. Analysis

Under 35 U.S.C. § 103(a), a patent is valid unless “the differences between the subject
matter sought to be patented and the prior art are such that the subject matter as a whole would
have been obvious at the time the invention was made to a person having ordinary skill in the art
to which said subject matter pertains.” See 35 U.S.C. § 103(a). Once claims have been properly
construed, “[t]he second step in an obviousness inquiry is to determine whether the claimed
invention would have been obvious as a legal matter, based on underlying factual inquiries
including: (1) the scope and content of the prior art, (2) the level of ordinary skill in the art, (3)
the differences between the claimed invention and the prior art; and (4) secondary considerations
of non-obviousness.” See Smiths Indus. Med. Sys., Inc. v. Vital Signs, Inc., 183 F.3d 1347, 1354

(Fed. Cir. 1999) (citing Graham v. John Deere Co., 383 U.S. 1, 17 (1966)).
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The ALJ concluded that the IA and respondents merely listed prior art references and
failed to show how one of ordinary skill in the art would have been motivated to make a specific
combination of IBM Process A with the other asserted prior art. See Remand Det. at 4. The ALJ
also found that it was unclear how one of ordinary skill in the art would have successfully
accomplished such a combination of elements. /d.

We find, however, that the IA and respondents did more than simply list prior art
references. They sufficiently showed, through the references themselves and through expert
testimony, how and why one of ordinary skill would have been motivated to successfully
combine IBM Process A and the asserted prior art to arrive at the claimed invention. See
Respondents’ Post-Hearing Br. at 46-48; Respondents’ Petition for Review of Final ID at 44-47,
IA’s Post-Hearing Br. at 71; IA’s Petition for Review of Final ID at 6-7; Blewer, Tr. at 1906-11,
1955-57; Thomas, Tr. at 1569-71; Ho, Tr. at 2299-301. Particularly, the IA and respondents
asserted that claim 4 is obvious in view of IBM Process A in combination with the Smith (“CVD
Tungsten Contact Plugs by In Situ Deposition and Etchback™ - 1985), Sachdev (“Blanket
Tungsten Applications in VLSI Processing” - 1985), or Chow (U.S. Patent No. 4,789,648) prior
art references by clear and convincing evidence. Id They argued that Smith, Sachdev, and
Chow each discloses the recited element of etching the metal, that Smith and Sachdev disclose
the glue layer, and that it would have been obvious to one of ordinary skill in the art to combine
any of these references with IBM Process A to arrive at the claimed invention. See
Respondents’ Post-Hearing Br. at 46-48; Respondents’ Petition for Review of Final ID at 44-47,

IA’s Post-Hearing Br. at 71; 1A’s Petition for Review of Final ID at 6-7. We agree.
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As mentioned above, we adopt the ALJ’s conclusion that IBM Process A discloses all of

the elements of claim 1. Accordingly, the only limitation left to be found in the prior art is claim

4’s recitation of “etching said tungsten and said glue layer to form a planar surface of said

dielectric and said tungsten in said hole, said tungsten being etched before said glue layer.” See

‘335 patent, claim 4. The Smith and Sachdev references both disclose this limitation because

they describe depositing a tungsten plug on top of a glue layer using CVD. As discussed earlier,

a tungsten plug is the deposited tungsten etched back to form a planar surface with the dielectric

layer of the semiconductor device. Thus, they both disclose etching back a tungsten layer and a

glue layer to form a planar surface as required by claim 4. See RX-16 (Smith); RX-17

(Sachdev); Blewer, Tr. at 1906-09, 1955-57; Ho, Tr. at 2301. The Sachdev reference in

particular shows a clear picture (see FIG. 1 below) of an etched-back tungsten “planarized plug,”

and respondents’ expert, Dr. Blewer, testified that one of ordinary skill in the art would have

recognized that the reference discloses tungsten plugs used with a glue layer. RX-17 at 480;

Blewer, Tr. at 1955-57.
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In addition, Dr. Blewer testified that the inventors of the ‘335 patent were not the first to use

tungsten plugs in view of this prior art. Blewer, Tr. at 1911. Dr. Blewer testified that Chow also

discloses this limitation by teaching the use of CVD tungsten plugs without the use of a glue
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layer. RX-131; Blewer, Tr. at 1910. Finally, during prosecution, the inventors of the ‘335 patent
admitted that the dependent claims (e.g., issued claim 4) stand or fall with claim 1 (which does
not include the etching step), thereby admitting that the etching step is not novel. RX-242 at
128538.

Thus, the recited etching step of dependent claim 4 is simply the application of a well-
known technique to prior art ready for the improvement, which the Supreme Court indicated
would render the claimed invention obvious. See KSR Int’l Co. v. Teleflex Inc., 500 U.S. 398,
417 (2007) (“[T]f a technique has been used to improve one device, and a person of ordinary skill
in the art would recognize that it would improve similar devices in the same way, using the
technique is obvious unless its actual application is beyond his or her skill.”). The known
technique disclosed in the Smith, Sachdev, and Chow references is etching back tungsten plugs
to form a planar surface, and in these references, the technique was used to improve a tungsten
metallization semiconductor device. A tungsten metallization semiconductor device is so similar
to the claimed tungsten metallization semiconductor integrated circuit using a glue layer of
conducting nitrides that a person of ordinary skill in the art would have recognized that it could
improve a tungsten metallization semiconductor integrated circuit in the same manner.
Accordingly, one of ordinary skill would have been motivated to use the well-known technique
to improve the prior art device, i.e., a tungsten metallization semiconductor device using a glue
layer of conducting nitrides, to arrive at the claimed combination of claim 4. One of ordinary
skill in the art reading Smith, Sachdev, or Chow would have been motivated and able té combine
any one of these prior art references with IBM Process A - a tungsten metallization

semiconductor integrated circuit using a glue layer of conducting nitrides - by etching the
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tungsten and glue layer back to form a planar surface of tungsten and the dielectric. Moreover,
nothing suggests that doing so would be beyond such a person’s skill. See Blewer, Tr. at 1906-
11, 1955-57.

Moreover, one of ordinary skill in the art would have been further motivated to combine
IBM Process A with Smith, Sachdev, or Chow because they all cover the same subject matter.
The 335 patent and this prior art all relate to and disclose a semiconductor integrated circuit
using CVD tungsten as the metal layer. Both Smith and Sachdev disclose all of the elements of
claim 4, including a glue layer, except for a glue layer comprising “conducting nitrides.”
Further, the inventors of the ‘335 patent have previously cited to Smith for its teaching that
tungsten films can be etched to form tungsten plugs, and have admitted during deposition that it
was well-known that tungsten needed to be etched back to form a plug. See CX-246C at
0487011, 19; CX-248C at 0486966, 82; CX-242, col. 56:12-19, 57:18-21. Thus, the
combination of IBM Process A and the asserted prior art would have resulted in a successful,
improved device that produced an etched-back tungsten plug that formed a planar surface on the
IBM Process A semiconductor integrated circuit device as recited in claim 4.

Further regarding motivation, the Smith reference, consistent with respondents’ expert
testimony, discloses the advantages of using such tungsten plugs with a glue layer in a
semiconductor device by stating that the “[tJungsten contact plugs were fabricated in a low
pressure chemical vapor deposition reactor with etching capability . . . [t]he deposition itself
nearly planarized the surface . . . CVD tungsten is attractive as an interconnect metallization for
VLSI [Very Large Scale Integration] circuits . . ..” RX-16 at 350. Also, Smith states that “[t]he

thick tungsten, if used as the first level metal presents difficult[ies] . . . [a] more favorable
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solution is to plug planarize the contact using tungsten, then deposit a thin (3000 A) aluminum
alloy layer as the interconnect layer.” RX-16 at 350-51; Thomas, Tr. at 1569-71; RDX-19. The
prior art further states that “[t]he goals in producing planarized non-selective contact plugs are
[to:] 1) develop a highly uniform deposition minimizing the voiding problem . . . 2) [d]evelop a
uniform high rate tungsten etch which is selective to oxide.” RX-16 at 352. Thus, we see no
impediment to combining these references, and one of ordinary skill in the art would have been
motivated to combine them to produce the claimed invention of claim 4, a tungsten metal layer
etched back to form a planar surface with the semiconductor device. Dr. Ho, complainants’
expert, fails to adequately rebut this obviousness evidence as he points to no evidence why any
omission of a glue layer with conducting nitrides negatively impacts the desirability of tungsten
plugs, and specifically fails to adequately rebut the Sachdev reference which clearly discloses a
glue layer. Ho, Tr. at 2299-30.

Accordingly, the submitted evidence clearly and convincingly shows how and why it
would have been obvious to one of ordinary skill in the art to use the prior art etched-back
tungsten plugs in combination with IBM Process A to arrive at the claimed invention of claim 4.
And although we note the commercial success of complainants’ domestic product, this strong
prima facie showing of obviousness is not overcome by secondary considerations. See Agrizap,
Inc. v. Woodstream Corp., 520 F.3d 1337, 1344 (Fed. Cir. 2008); Leapfrog Enterprises, Inc. v.
Fisher-Price, Inc., 485 F.3d 1157, 1162 (Fed. Cir. 2007).

Accordingly, we reverse the ALJ’s remand determination and find that claim 4 is

obvious, by clear and convincing evidence, under 35 U.S.C. § 103 in view of IBM Process A in
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combination with Smith (1985), Sachdev, or Chow. Thus, we ultimately conclude that there is
no violation of section 337.
C. Invalidity due to anticipation under 35 U.S.C. § 102(g) in view of IBM
Process B or the AMD prior art, and due to obviousness under 35 U.S.C.
§ 103 in view of IBM Process B or the AMD prior art.

We determined to review whether claims 1 and 3 are anticipated by IBM Process B,
whether claim 1 is anticipated by the AMD prior art, and whether claims 1, 3, and/or 4 are
rendered obvious in view of IBM Process B or the AMD prior art. As discussed supra, the
Commission concludes that there is no violation of section 337 based on invalidity of all asserted
claims in view of IBM Process A. Thus, it is unnecessary for us to reach the issues of whether
claims 1, 3, and/or 4 are invalid in view of IBM Process B or the AMD prior art. Accordingly,
the Commission takes no position on these issues. Beloit Corp. v. U.S. Int’l Trade Comm’n, 742
F.2d 1421, 1423 (Fed. Cir. 1984).

D. Jazz’s stipulation regarding claim 1

We determined to review the ALJ’s finding that Jazz stipulated to practicing both
portions of the third recited step of claim 1 of the ‘335 patent. We find that a slight error was
made and that Jazz only stipulated to the first portion of the third recited step of claim 1, i.e.,
“depositing a tungsten layer by chemical vapor deposition,” but not the second portion of this
step, i.e., “said tungsten layer covering said glue layer on said dielectric and said exposed
material.” See ID at 73-75; Tower/Jazz’s Pet. at 5-6; IA’s resp. at 22-23; ‘335 patent, col. 6:1-3.
Accordingly, we modify the ALJ’s ruling to find that Jazz’s stipulation to the third step in claim

1 only includes the step of “depositing a tungsten layer by chemical vapor deposition.” This

modification has no impact on the ALJ’s unreviewed conclusion, that each respondent’s accused
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process is covered by one or more of asserted claims 1, 3, and 4 of the ‘335 patent.
IV. CONCLUSION
In view of our findings that the asserted claims of the ‘335 patent are invalid, we

terminate the investigation with a finding of no violation of section 337.

By order of the Commission.

Secretary to the Commission

Issued: April 19,2010
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UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C.

In the Matter of

CERTAIN SEMICONDUCTOR
INTEGRATION CIRCUITS USING Investigation No. 337-TA-648
TUNGSTEN METALLIZATION AND
PRODUCTS CONTAINING SAME

NOTICE OF COMMISSION DECISION TO REVIEW A REMAND INITIAL
DETERMINATION OF THE ADMINISTRATIVE LAW JUDGE AND ON REVIEW, TO
REVERSE THE REMAND INITIAL DETERMINATION FINDING CLAIM 4 OF U.S.
PATENT NO. 5,227,335 NOT OBVIOUS; TO AFFIRM-IN-PART, REVERSE-IN-PART,

~ AND MODIFY-IN-PART A FINAL INITIAL DETERMINATION FINDING NO
VIOLATION OF SECTION 337; AND TO TERMINATE THE INVESTIGATION WITH
A FINDING OF NO VIOLATION

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

SUMMARY: Notice is hereby given that the U.S. International Trade Commission has
determined to reverse a remand initial determination (“remand ID”) of the presiding
administrative law judge (“ALJ”), and to affirm-in-part, reverse-in-part, and modify-in-part a
final initial determination (“ID”) of the presiding administrative law judge (“ALJ”). The
Commission has determined that there is no violation of section 337 in the above-captioned
investigation, and has terminated the investigation. The Commission will issue an opinion
shortly.

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) 708-2310. 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 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 this matter can
be obtained by contacting the Commission’s TDD terminal on (202) 205-1810.




SUPPLEMENTARY INFORMATION: The Commission instituted this investigation on May
21, 2008, based on a complaint filed on April 18, 2008, by LSI Corporation of Milpitas,
California and Agere Systems Inc. of Allentown, Pennsylvania. The complaint, as amended,
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 semiconductor integrated circuits using tungsten metallization and
products containing the same by reason of infringement of one or more of claims 1, 3, and 4 of
U.S. Patent No. 5,227,335. The amended complaint named numerous respondents. Several
respondents have been terminated from the investigation due to settlement or failure to name the
proper party. The following six respondents remain in the investigation: Tower Semiconductor,
Ltd. (“Tower”) of Israel; Jazz Semiconductor (“Jazz”) of Newport Beach, California; Powerchip
Semiconductor Corporation of Taiwan; Grace Semiconductor Manufacturing Corporation of
China; Integrated Device Technology, Inc. of San Jose, California; and Nanya Technology
Corporation of Taiwan. The complaint further alleged that an industry in the United States exists
as required by subsection (a)(2) of section 337.

On September 21, 2009, the ALJ issued his final ID finding no violation of section 337
by the remaining respondents. On November 23, 2009, the Commission issued notice of its
determination to review-in-part the ID and issued an order remanding the investigation to the
ALJ for further proceedings relating to whether claim 4 is rendered obvious by IBM Process A in
light of the other prior art asserted by respondents and the Commission investigative attorney
(“IA”). Specifically, the Commission determined to review: (1) invalidity of claims 1, 3, and 4
of the ‘335 patent under 35 U.S.C. §§ 102(g) & 103 with respect to IBM Process A, IBM Process
B, and the AMD prior art; and (2) Jazz’s stipulation regarding whether its process meets the
complete, third recited step of claim 1, i.e., “depositing a tungsten layer by chemical vapor
deposition, said tungsten layer covering said glue layer on said dielectric and said exposed
material.” The Commission determined not to review the remainder of the ID. Also, the
Commission requested written submissions on the ALJ’s remand determination and responses to
the written submissions, and briefing on remedy, the public interest, and bonding.

On January 15, 2010, the ALJ issued his remand ID finding that claim 4 is not rendered
obvious by IBM Process A and other prior art asserted by respondents and the IA. On February 2
and 12, 2010, respectively, complainants and respondents each filed a brief and reply brief on the
issues for which the Commission requested written submissions. On February 2 and 16, 2010,
respectively, the IA filed a brief and a reply brief on the issues for which the Commission
requested written submissions. Also, on February 12, 2010, Tower and Jazz filed a joint,
separate reply brief.

Having reviewed the record in this investigation, including the remand and final IDs and
the parties’ written submissions, the Commission has determined to reverse the remand ID, and
affirm-in-part, reverse-in-part, and modify-in-part the final ID. The Commission has determined
that there is no violation of section 337 by the remaining respondents. Particularly, the



Commission has reversed the ALJ’s finding that claim 4 is invalid due to anticipation in view of
IBM Process A, but has found claim 4 to be invalid due to obviousness in view of IBM Process
A in combination with the other prior art asserted by the IA and respondents. Also, the
Commission has affirmed the ALJ’s finding that claims 1 and 3 are invalid due to anticipation in
view of IBM Process A. The Commission has also modified the ALJ’s ruling that Jazz stipulated
to the complete, third recited step of claim 1, and instead it has determined that Jazz’s stipulation
to the third step only includes the step of “depositing a tungsten layer by chemical vapor
deposition.” The Commission has determined to take no position on the ALJ’s rulings that
claims 1 and 3 are not anticipated in view of IBM Process B, claim 1 is not anticipated in view of
the AMD prior art, and claims 1, 3, and/or 4 are not obvious in view of IBM Process B or the
AMD prior art.

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 210.45 of the Commission’s
Rules of Practice and Procedure (19 C.F.R.§ 210.45).

By order of the Commission.
]

Marilyn E Abbott

Secretary to the Commission

Issued: March 22, 2010
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PUBLIC VERSION

UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C.

In the Matter of

CERTAIN SEMICONDUCTOR
INTEGRATED CIRCUITS USING Inv. No. 337-TA-648
TUNGSTEN METALLIZATION AND
PRODUCTS CONTAINING SAME

INITIAL DETERMINATION
Administrative Law Judge Carl C. Charneski

Pursuant to the notice of investigation, 73 Fed. Reg. 29534 (2008), this is the Initial
Determination in the matter of Certain Semiconductor Integrated Circuits Using Tungsten
Metallization and Products Céntaining Same, United States International Trade Commission
Investigation No. 337-TA-648. See 19 C.F.R. § 210.42(a).

It is held that no violation of section 337 of the Tariff Act of 1930, as amended, 19 U.S.C.
v§ 1337, has occurred in the importation into the United States, the sale for importation, or the
sale within the United States after importation, of certain semiconductor integrated circuits using

tungsten metallization or products containing same that infringe claim 1, 3, or 4 of U.S. Patent

No. 5,227,335.
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L. Background
A. Institution and Procedural History of This Investigation
By publication of a notice in the Federal Register on May 21, 2008, pursuant to

subsection (b) of section 337 of the Tariff Act of 1930, as amended, the Commission instituted

this investigation 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
semiconductor integrated circuits using tungsten metallization or
products containing same that infringe claim 1 of U.S. Patent No.

5,227,335, and whether an industry in the United States exists as
required by subsection (a)(2) of section 337.

73 Fed. Reg. 29534 (2008).

The complainants are: LSI Corporation (“LSI”) of Milpitas, California; and Agere
Systems, Inc. (“Agere”) of Allentown, Pennsylvania (collectively, “complainants™). Id. The
Commission Investigative Staff (“Staff”) of the Office of Unfair Import Investigations is a party
in this investigation. /d.

In the notice of investigation, the Commission named the following companies as

respondents:

United Microelectronics Corporation (“UMC”) of Hsinchu-Chu
City, Taiwan;'

Integrated Device Technology, Inc. (“IDT”) of San Jose,
California; '

! UMC was terminated from the investigation on the basis of a settlement agreement.
See Notice of a Commission Determination Not to Review an Initial Determination Terminating
the Investigation As to United Microelectronics Corporation (June 29, 2009).

2



AMIC Technology Corporation (“*“AMIC”) of Hsinchu, Taiwan;’

Cypress Semiconductor Corporation (“Cypress”) of San Jose,
California;’®

Elpida Memory, Inc. (“Elpida”) of Tokyo, Japan;*
Freescale Semiconductor, Inc. (“Freescale”) of Austin, Texas;’

Grace Semiconductor Manufacturing Corporation (“Grace”) of
Shanghai, China;

Microchip Technology, Inc. (“Microchip”) of Chandler, Arizona;®

Micronas Semiconductor Holding, AG (“Micronas AG”) of
Zurich, Switzerland;’

2 AMIC was terminated from the investigation of the basis of a settlement and patent
license agreement. See Notice of a Commission Determination Not to Review an Initial
Determination Terminating the Investigation As to AMIC Technology Corporation. (Feb. 9,
2009).

* Cypress was terminated from the investigation of the basis of a settlement agreement.
See Notice of a Commission Determination Not to Review an Initial Determination Terminating
the Investigation As to Cypress Semiconductor Corporation (May 13, 2009).

* Elpida was terminated from the investigation of the basis of a patent license agreement.
See Notice of a Commission Determination Not to Review an Initial Determination Terminating
the Investigation As to Elpida Memory, Inc. (July 15, 2009).

> Freescale was terminated from the investigation on the basis of a settlement agreement.
See Notice of a Commission Determination Not to Review an Initial Determination Terminating
the Investigation As to Freescale Semiconductor, Inc. (Dec. 22, 2008).

¢ Microchip was terminated from the investigation on the basis of a settlement
agreement. See Notice of a Commission Determination Not to Review Initial Determinations
Terminating the Investigation As to Microchip Technology, Inc. and Magnachip Semiconductor,
Ltd. (Aug. 12, 2009).

7 Micronas GmbH of Germany was substituted for Micronas AG. See Notice of
Commission Decision Not to Review an Initial Determination Granting Motion to Amend the
Complaint and Notice of Investigation (Oct. 8, 2008).

(continued...)



National Semiconductor Corporation (“NSC”) of Santa Clara,
California;®

Nanya Technology Corporation (“Nanya”) of Kueishan, Taoyuan
County, Taiwan;

NXP B.V. (“NXP BV”) of Eindhoven, Netherlands;’
ON Semiconductor Corporation (“ON”) of Phoenix, Arizona;'

Powerchip Semiconductor Corporation (“Powerchip”) of Hsinchu,
Taiwan,

ProMOS Technologies, Inc. (“ProMOS”) of Hsinchu, Taiwan;'!

Spansion, Inc. of Sunnyvale, California;

’(...continued)

Micronas GmbH was terminated from the investigation on the basis of a settlement
agreement. See Notice of a Commission Determination Not to Review Initial Determinations
Terminating the Investigation As to National Semiconductor Corporation and Micronas GmbH
(Aug. 5, 2009).

8 NSC was terminated from the investigation on the basis of a settlement agreement.
See Notice of a Commission Determination Not to Review Initial Determinations Terminating
the Investigation As to National Semiconductor Corporation and Micronas GmbH (Aug. 5,
2009).

? NXP Semiconductors USA, Inc. (“NXP”) was substituted for NXP BV. See Notice of
Commission Decision Not to Review an Initial Determination Granting Motion to Amend the
Complaint and Notice of Investigation (Sept. 2, 2008). Thereafter, NXP was terminated from the
investigation based on a partial withdrawal of the complaint. See Notice of a Commission
Determination Not to Review an Initial Determination Terminating the Investigation As to NXP
Semiconductors USA, Inc. (Mar. 31, 2009).

1% ON was terminated from the investigation of the basis of a settlement agreement. See
Notice of Commission Determination Not to Review an Initial Determination Terminating the
Investigation As to ON Semiconductor Corporation (Apr. 23, 2009).

' ProMOS was terminated from the investigation on the basis of a settlement agreement.
See Notice of a Commission Determination Not to Review an Initial Determination Terminating
the Investigation As to Promos Technologies, Inc. (Aug. 19, 2009).
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STMicroelectronics NV (“STMicroelectronics™) of Geneva,
Switzerland;'? and

Vanguard International Semiconductor Corporation (“Vanguard™)
of Hsinchu, Taiwan."
d

The following respondents were added to the investigation pursuant to Order No. 15:

Dongbu HiTek Semiconductor Business (“Dongbu”) of Seoul,
Korea;"

Jazz Semiconductor (“Jazz”) of Newport Beach, California;
MagnaChip Semiconductor (“Magnachip”) of Chungbuk, Korea;"
Qimonda AG (“Qimonda”) of Munich, Germany;'® and

Tower Semiconductor, Ltd. (“Tower”) of Migal Haemek, Israel.

2. STMicroelectronics was terminated from the investigation based upon a finding of no
section 337 violation. See Notice of a Commission Determination Not to Review an Initial
Determination Granting Respondent STMicroelectronics N.V.’s Motion for Summary
Determination, and Terminating of the Investigation As to STMicroelectronics N.V. (July 20,
2009).

1 Vanguard was terminated from the investigation on the basis of a settlement
agreement. See Notice of Commission Determination Not to Review an Initial Determination
Terminating the Investigation As to Vanguard International Semiconductor Corporation (Apr. 23,
2009).

* Dongbu was terminated from the investigation on the basis of a settlement agreement.
See Notice of a Commission Determination Not to Review an Initial Determination Terminating
the Investigation As to Dongbu HiTek Semiconductor Business (Aug. 5, 2009).

13 MagnaChip was terminated from the investigation on the basis of a settlement
agreement. See Notice of a Commission Determination Not to Review Initial Determinations
Terminating the Investigation As to Microchip Technology, Inc. and Magnachip Semiconductor,
Ltd. (Aug. 12, 2009).

!¢ Pursuant to a preliminary injunction issued by the United States Bankruptcy Court for
the Eastern District of Virginia, Alexandria Division, Case No. 09-14766 (RGM), the
investigation was stayed as to Qimonda. See Order No. 110.
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See Notice of Commission Decision Not to Review an Initial Determination Granting a Motion
to Amend the Complaint and Notice of Investigation (Oct. 17, 2008).

In addition, pursuant to Order No. 17, the complaint and notice of investigation were
amended to add to the investigation claims 3 and 4 of the asserted patent, i.e., United States
Patent No. 5,227,335 (“the 335 patent”). See Notice of Commission Decision Not to Review an
Initial Determination Granting, in-Part, a Motion to Amend the Complaint and Notice of
Investigation (Nov. 19, 2009).

As originally issued, the notice of investigation stated that “[t]he Commission notes that
the patent at issue was the subject of earlier litigation which raises the issue of whether the
complainants are precluded from asserting that patent. In instituting this investigation, the
Commission has not made any determination as to whether the complainants are so precluded.
Accordingly, the presiding administrative law judge may wish to consider this issue at an early
date.” 73 Fed. Reg. 29534 (2008).

The prior litigation in question is Agere Sys., Inc. v. Atmel Corp., No. 02-864 (E.D. Pa.)
(“Atmel”), in which the district court ruled the patent invalid. After judgment was entered, the
parties settled their dispute and, on motion, the district court vacated its summary judgment
orders, the jury verdict, and the judgment. In re Cypress Semiconductor Corp. Misc. DKkt.

No. 898, Order at 1-2 (Fed. Cir. Apr. 2, 2009). Before settling with complainants and being
terminated from this investigation, “Cypress filed a motion for summary determination arguing
that Agere is precluded from relitigating the validity of the patent based on the Eastern District of
Pennsylvania’s rulings in Atmel. The undersigned administrative law judge denied the motion

and the Commission affirmed the ALJ’s ruling that the Atmel judgrnént did not preclude Agere



from relitigating the patent’s validity.” Id. at 2. Cypress then filed before the Court of Appeals
for the Federal Circuit “a petition for a writ of mandamus directing the Commission to halt its
proceedings.” Id.

The Federal Circuit held that “[t]he remedy of mandamus is available only in
extraordinary situations to correct a clear abuse of discretion or usurpation of judicial power. In
re Calmar, Inc., 854 F.2d 461, 464 (Fed. Cir. 1988). A party seeking a writ bears the burden of
proving that it has no other means of attaining the relief desired, Mallard v. U. S. Dist. Court for
S. Dist. of Iowa, 490 U.S. 296, 309 (1989), and that the right to issuance of the writ is ‘clear and
indiSputable,’ Allied Chemical Corp. v. Daiflon, Inc., 449 U.S. 33, 35 (1980).” Id at2 With
respect to the specific question presented concerning the preclusive effect, if any, of the Atmel
litigation, it was held that “[b]ecause any appeal of the Commission’s final determination would
be wifhin this court’s exclusive jurisdiction, we apply Federal Circuit law to the res judicata
issue.” Id. at 4. The Federal Circuit ultimately held that “[t]o decide the question presented by
this mandamus petition, we need only decide whether Cypress has shown that the Commission
clearly and indisputably erred in ruling that the Commission may proceed with its investigation.
We determine that Cypress has not met its burden and thus deny the petition.” Id. at 5.

The following seven companies remain as active respondents in this investigation: IDT,
Grace, Nanya, Powerchip, Spansion, Jazz, and Tower (and are referred to collectively as
“respondents”).

A tutorial was held on June 9, 2009. The session was transcribed for future reference,
and a copy of the transcript is available on EDIS (Doc. Identification No. 404939).

The six-day evidentiary hearing commenced on July 20, 2009, and concluded on July 27,



2009. Complainants, Staff and all active respondents were represented at the hearing.

Posthearing briefs and proposed findings, as well as reply briefs have been filed by
complainants, the Staff, and respondents.'” The issues are ripe for determination.

B. Technological Background

Integrated circuits are used in many products, including cell phones, video cameras,
calculators, and memory cards. Thompson (Tutorial) Tr. 12. The first integrated circuits were
made about 50 years ago, when scientists realized that they could build transistors and other
devices required to make a particular circuit on the same piece of silicon, and hence integrate
them. Thompson (Tutorial) Tr. 13.

Each transistor has a source, a drain, and a gate. These regions of the transistor are
created by doping the silicon with impurities. A transistor functions like a switch because the
gate can either allow, or prevent, current from flowing from the source to the drain. If a voltage
is applied to the gate, the gate closes, thereby allowing current to flow. Thus, a transistor has two
states that can be represented by a 0, or a 1. Consequently, transistors are used to perform binary
logic functions as well as to store information on a chip. Thomas (Tutorial) Tr. 65-68.

Today, within a half-inch by half-inch square on the surface of a silicon wafer, there
might be millions of transistors or other devices, all connected by wires. In fact, transistors are

now smaller than bacteria. Before the wires are made, the wafer is covered with an insulating, or

'7 For each of the two rounds of briefing (i.e., main brief and replies), respondents’
filings consist of two parts: (1) a joint brief (herein referred to as “RJoint Br.”), and a joint reply
(herein referred to as “Resps. Reply”) addressing issues common to all respondents; and
(2) shorter briefs and replies addressing issues relevant to a specific respondent, or group of
respondents. In particular, shorter briefs and replies were filed on behalf of the following:

(a) IDT; (b) Grace; (c) Nanya, Powerchip, and Spansion (collectively referred to as “NP&S™);
(d) Jazz; and (e) Tower.



dielectric, layer to keep the wires from contacting the silicon in too many places. The insulating
layer has holes etched into it so that after the wires are made, metal can contact the devices in the
silicon in the right places. The insulating layer may be made of silicon dioxide, or sublayers of
silicon dioxide and silicon nitrate. Above the insulating layer, a layer of metal, such as
aluminum (Al) or tungsten (W), is applied. Tungsten is now the more likely choice for the metal
layer, although aluminum was used historically. The metal layer is subjected to a lithographic
process (also called a photolithographic process) so that it can be patterned into wires that
connect the devices in the silicon. Typically there is a stack of metal layers, and each layer is
insulated by more dielectric oxide layers so that wires from the various layers make contact at
only specific points. In fact, due to the existence of multiple layers of wires, complex
interconnections can be made in which wires jump over layers to make connections over
relatively long distances. Thompson (Tutorial) Tr. 13-18, 22-24; Thomas (Tutorial) Tr. 72-73.

The basic lithographic process involves creating the desired pattern on a plate. Light
shines through the plate onto a polymer, parts of which are then selectively removed so that the
oxide layers underneath can be etched according to the desired pattern. As mentioned above,
holes can then be added, into which metal is placed to make contacts at only the required points
below. Thompson (Tutorial) Tr. 24.

Decades ago, when lithography was first used to make integrated circuits, the holes were
relatively large by today’s standards. The sidewalls of the holes were sometimes sloped, and the
aluminum contacts in the holes were covered by more aluminum in metal layers. The sloping of
the walls did not create a problem. Thompson (Tutorial) Tr. 24-25.

As the devices on the silicon got smaller and smaller, it was necessary to use only straight



sidewalls because sloped sidewalls took up too much space. Similarly, it became necessary to
make the holes smaller. On account of those changes, aluminum was no longér suitable. For
example, the aluminum was applied in a sputter deposition process.'® The sputter deposition
process would allow a small amount of metal to get to the bottom of the tall, vertical holes to
make contact with the silicon. The problem is that the aluminum would grow in from the edges
before enough aluminum could fill the length of the holes. Yet, filling the length of the holes
was necessary to make good contacts. Thompson (Tutorial) Tr. 25-26.

One possible solution to the problem of filling the small, vertical holes was to use a

chemical vapor deposition process,' rather than a sputtering process. A chemical vapor process

'8 Sputter deposition is a type of physical vapor deposition or PVD process. In basic
terms, it is accomplished by putting a metal, such as aluminum, on a relatively large plate that is
very highly charged, positively on one side and negatively on the other. Due to the difference in
charges, electrons will jump from one side to the other. A gas, usually argon, is introduced. The
gas itself becomes charged, and begins to blow. At this point, there is a so-called plasma state.
A discharge (akin to a lightening strike) is produced with many electrons flowing together in one
direction. The electrons hit the aluminum so hard that they knock aluminum atoms off, which
end up deposited as a film on the surface that one wishes to cover. This process can be used for
creating adhesion or glue layers, frequently of titanium or titanium nitride (TiN). Thompson
(Tutorial) Tr. 32-35, 39.

Ionized metal plasma deposition is another form of PVD. It uses two plasmas, and when
an atom is sputtered off (for example, a titanium atom), an electron is also knocked off. Thus,
the atom is made into an ion, and it is attracted to the substrate. Ionized metal plasma deposition
is often used instead of the other sputter technique because it is better at filling holes. Thompson
(Tutorial) Tr. 37-38.

Another technique for making a film or a layer is nitridization, which is also known as
nitridation. Thompson (Tutorial) Tr. 44; Thomas (Tutorial) Tr. 81. A titanium film is heated up
very rapidly in the presence of nitrogen (or ammonium) gas so that the nitrogen reacts with the
titanium to form titanium nitride. After the process is completed, the crystal structure of the
original film has changed because nitrogen has been introduced to the titanium. Original bonds
have been broken, and new bonds have formed, in order to create a new compound. Thompson
(Tutorial) Tr. 44-45; Thomas (Tutorial) Tr. 87-88.

¥ In chemical vapor deposition, or CVD, gases are put into a chamber at relatively high
(continued...)
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allows the deposition of metal at the same rate along the walls of the hole, so as to prevent the
formation of voids in which there was no aluminum. The problem with using that technique was
that it had not been used with aluminum. However, the use of tungsten in a chemical vapor
deposition process was well known. Thus, almost entirely to the exclusion of aluminum,
tungsten became the choice for the manufacture of contacts in integrated circuits, and often for at
least the first layer of wiring. In addition to its suitability for use with the chemical vapor
deposition process, tungsten had other advantages. It is very thermally stable. It is resistant to
electromigration, a phenomenon that causes metal to fail over time. Thus, even though
aluminum has lower electrical resistence than tungsten, and adheres better to silicon dioxide,
tungsten was used instead of aluminum because it could fill the small vertical holes. Thompson
(Tutorial) Tr. 26-27.

In the 1980s, a lot of work was done to correct problems caused by the fact that tungsten
forms weaker bonds with silicon dioxide than aluminum, and therefore was known to peel or pop
off. A number of options were explored, including the successful use of a thin layer of some

other material that would act as a glue because it would adhere well both to the dielectric layer

19(...continued)
pressure. The substrate upon which one wants deposition to occur is heated. The heat causes
certain gases to be absorbed into the substrate to make the desired film, with unwanted gases
leaving the system. Thompson (Tutorial) Tr. 38-40.

While CVD is often used to deposit a titanium nitride glue layer, it can also be used with
tungsten for filling holes. If one uses tungsten with fluorine, the tungsten stays behind, and the
fluorine can be taken out as a gas. Specifically, it is common to use tungsten hexafluoride (SiH,)
along with silicon difluoride (also called silane) to help the tungsten hexafluoride break down at
lower temperatures. At first, the tungsten atoms that are left behind are only weakly bonded to
the surface, are not bonded to each other, and thus can move around. Some of them form clusters
that are big enough (though a process called nucleation) to run into other clusters; and eventually
a continuous film is formed. Thompson (Tutorial) Tr. 42-44.
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and to the tungsten. Thompson (Tutorial) 27-29.

Many times, even when tungsten is not used for the first layer of wiring, a plug of
tungsten is left in the contacts. Through planarization, one can remove the portion of the
tungsten that is unwanted, right down to the dielectric surface.” To optimize conductivity,
aluminum, or a stack of metal layers and sublayers of coatings and films, is then deposited.
Thompson (Tutorial) Tr. 29-30, 47-48.

C. The Products Accused in This Investigation

As discussed in further detail below in the section on claim construction, the asserted
claims of the ‘335 patent are process claims. The products at issue are made, and identified,
according to the accused processes of the individual respondents. See CPFF 148-199.

With respect to each respondent, complainants base their allegations on two or three
specific processes, and so-called “similar” processes. The similar processes are numerous but are
the subject of stipulations indicating that infringement as to the specified process constitutes
infringement as to the similar processes. The specified and similar processes are enumerated in

complainants’ brief (the stipulations are cited therein). The specified, or exemplary processes,

2 Planarization is a term for the removal of material down to a specified level (i.e.,
plane). There are a number of planarization techniques, including dry etching, and chemical
mechanical polishing, known as CMP (which shares its acronym with a different process called
chemical mechanical planarization). In dry etching, gases are used, typically with plasma, so that
charged molecules accelerate toward the material to be etched (such as tungsten), and then
actually knock off some of the material. Chemical mechanical polishing uses a rotating disc or
plate called a platen that can be one or more feet in diameter. The platen has a sponging material
on top, and a slurry containing hard particles is released that makes the surface like sandpaper. A
rod holds the wafer face down on, and in contact with, the rotating platen to remove unwanted
material from the wafer. The chemicals used during polishing can be selected to remove
tungsten faster than the dielectric. That helps one not to over polish. Excessive polishing may
result in “dishing,” or a surface that is not perfectly planar. Thompson (Tutorial) Tr. 47-50.
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and the claims that they are accused of infringing are, as follows:
IDT [ ] (claims 1 and 3), [ ] (claims 1, 3, and 4);

Grace [ J(claims 1, 3, and 4), | ]
(claims 1 and 4);

Nanya [ ] process (claims 1 and 4), [ ] process (claims 1 and 4), [ ]
process (claims 1 and 4);

Powerchip [ J(claim1),[ ](claim1),][ ] process (claim 1);

Spansion [ ] (claims 1, 3, and 4),

[ ] (claims 1, 3, and 4);
Jazz [ ] (claim 1), [ ] (claim 1), | ] (claim 1);
Tower [ ] (claim 1), [ ] (claim 1).

See Compls. Br. at 89-93 (Grace), 93-96 (IDT), 96-99 (Jazz), 99-103 (Nanya), 103-105
(Powerchip), 106-110 (Spansion), 110-112 (Tower).
II. Jurisdiction and Importation

A. General Findings

Regardless of whether respondents are ultimately found to be in violation of section 337,
the Commission has subject matter jurisdiction over the allegations of unfair importation raised
by complainants. See Amgen, Inc. v. United States Int’l Trade Comm’n, 902 F.2d 1532, 1536
(Fed. Cir. 1990). Further, all respondents appeared at the hearing to litigate the merits of their
respective cases and it is undisputed that the Commission has personal jurisdiction over them.
Nor is there any dispute that the Commission has in rem jurisdiction over any imported, accused
products.

With the exception of Spansion Inc., no party contests importation. See RJoint Br. at 1,
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66-67, 72; Staff Br. at 6-7; NP&S Br. at 1-5. Indeed, all respondents, except Spansion Inc., have
stipulated to facts that demonstrate the importation of accused products. See CX-2326C (Grace);
CX-2327C (Powerchip); CX-2328C (Nanya); CX-2329C (IDT); CX-2330C (Jazz), CX-2331C
(Tower). Tower does, however, make an argument concerning the limited nature of its
stipulation, which is discussed below.

B. Findings Specific to Tower

Tower argues in its brief that it stipulated only to the importation of a single wafer to a
company called Alien. It is argued that complainants have failed to prove any additional
importation. Tower argues that even if the Commission issues a remedy as a result of this
investigation, an exclusion order could not reach “any Tower wafers other than the one sold to
Alien,” and could not reach downstream products. See Tower Br. at 1, 3, 14.

It is first noted that the importation of even a single infringing product constitutes a
violation of section 337. See Certain Trolley Wheel Assemblies, 337-TA-161, Views of the
Comm’n, USITC Pub. 1605 at 8 (Nov. 1984).

Furthermore, the Commission practice is to direct remedial orders to all products
“covered by” the asserted patent claims as to which a violation has been found, rather than to
limit orders to specific models. See Certain Laser Bar Code Scanners and Scan Engines,
| Components Therefor, and Products Containing Same, Comm’n Op., 2008 WL 240615 at *23
(May 2008) (“We reject Metrologic’s invitation to deviate from the long-standing Commission
practice of declining to limit exclusion orders to specific models.”); Certain Hardware Logic
Emulation Systems and Components Thereof, Inv. No. 337-TA-383, Comm’n Op., 1998 ITC

LEXIS 138 at *31-32 (Mar. 1998). Thus, in the event that Tower is found to be in violation of
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section 337, a remedy is likely to issue with respect to the infringing Tower process or processes,
rather than with respect to the specific devices contained on the wafer sent by Tower to the Alien
company in the United States.

Finally, to the extent that downstream products or other issues relating to the specific
scope of any remedy need to be further addressed, they will be the subject of the Recommended
Determination on remedy that will issue pursuant to 19 C.F.R. § 210.42(a)(1)(ii).

C. Findings Specific to Spansion Inc.

Spansion Inc. argues that it is a publicly traded holding company that does not import,
sell for importation, or sell after importation, any accused product. In particular, it is argued that
the Commission’s notice of investigation limits this investigation to violations of section
337(a)(1)(b), which applies only to the importation, sale for importation, or sale after
importation, of infringing articles by their owner, importer, or consignee or an agent thereof.
Spansion argues that it is none of these, and thus should not even be a party in this investigation.
See NP&S Br. at 3-5 (citing 19 U.S.C. § 1337(a)(1)(b)).

With respect to the evidence of record, Spansion Inc. argues that Don Devost (Spansion
Inc.’s vice president of financial planning and analysis) appeared at the hearing, pursuant to a
subpoena served by complainants, and testified that Spansion Inc. neither sells, imports, nor sells
for importation any accused products, and that no other entity does so on its behalf. /d. at 3-4. In
fact, Spansion Inc. argues, the infringement evidence adduced by complainants with respect to
the so-called “Spansion” process does not pertain to it, but rather to the products of “non-parties
Spansion LLC or Spansion Japan.” See Id.

Complainants argue that in its response to the complaint and notice of investigation, as
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well as its response to the amended complaint, respondent Spansion Inc. admitted that it
manufactures Flash memory integrated circuits, and did not dispute the characterization of
certain exemplary products as those of Spansion Inc. Moreover, it is argued, even if Spansion
LLC is the true operating entity, Spansion Inc. demonstrated effective control over Spansion LLC
by responding to interrogatories regarding the manufacture and sale of accused Spansion
products, by producing Spansion LLC documents in discovery, and by producing Spansion LLC
employees as its corporate designees. See Compls. Br. at 5-7.

Further, complainants argue that at no point did Spansion Inc. plead lack of jurisdiction as
an affirmative defense and thereby afford complainants an opportunity to substitute Spansion
LLC for Spansion Inc. (as complainants substituted NXP for NXP BV and GmbH Micronas for
Micronas AG). Rather, complainants argue, Spansion Inc. even opposed a motion to compel by
arguing that it had produced certain documents and provided certain interrogatory responses, and
further that it expected to produce “additional process flow documents from its Austin fab and
from its Japanese fab next week.” See Id. at 7-8 (quoting Spansion Inc. Response to Motion to
Compel (Oct. 10, 2008)). In fact, complainants argue that Spansion Inc. participated in this
investigation as though “it were fully responsible for the activities of Spansion LLC.” Id. at 7
(citing Star Brite Distrib., Inc. v. Gavin, 746 F. Supp. 633, 639-40 (N.D. Miss. 1990) (“prima
facie case for piercing the corporate veil” under Mississippi and Florida law)).

~ Inits reply, Spansion Inc. argues that although it did not plead lack of subject matter
jurisdiction as an affirmative defense, it is a bedrock principle of law that lack of such
jurisdiction is an issue that is never waived and may be raised at any time. Moreover, it is

argued, Spansion Inc. specifically notified complainants that they had named the wrong party as
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early as February 2009 (i.e., more than five months before the hearing, and more than five weeks
before the first of two depositions of Spansion Inc.). Also, in a May, 2009, opposition to a
motion to compel, Spansion Inc. stated that it “is a bankrupt holding company that does not
engage in any manufacturing, sales or importation activities” and that the discovery sought
“mainly concerns alleged activities of foreign and domestic third parties (also in bankruptcy) that
are direct or indirect subsidiaries of Spansion Inc., but that LSI did not name as respondents.”
NS&P Reply at 1-5.2!

Given the circumstances surrounding Spansion Inc.’s activities and its involvement in this
investigation, it is found that the Commission has subject matter and personal jurisdiction over
the respondent. The larger question, however, is whether complainants can prove the
importation or sale element of a section 337 violation with respect to Spansion Inc., and thus
whether there are any circumstances in which Spansion Inc. could be found to be in violation of
section 337. The answer to that question is in the negative. As discussed below, the evidence
shows that Spansion Inc. is not in violation of section 337.

It has not been established that respondent Spansion Inc. has directly, or through an agent,
sold for importation, imported, or sold after importation, any accused products. Indeed, it
appears from complainants’ arguments and proposed findings that they have forgone any attempt

to prove actual importation or sale by Spansion Inc. Rather, complainants rely only on

2! Spansion Inc. also argues that although complainants did not mention the alfer ego
theory by name (and cited only one related case), they did essentially make such arguments.
Nevertheless, Spansion Inc. argues in its reply, under a full application of the demanding
requirements of the alter ego theory, complainants failed to prove that respondent Spansion Inc.
is the alter ego of its subsidiary Spansion LLC. See NS&P Reply at 7-10.
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importations and sales by Spansion Inc.’s subsidiary, Spansion LLC. See Compls. Br. at 5-6.%
It is undisputed, and the evidence demonstrates, that Spansion LLC is a subsidiary of
respondent Spansion Inc. In particular, Spansion Inc. owns 60% of Spansion LLC. The
remaining 40% of Spansion, LLC is owned by Spansion Technology, Inc., which is entirely
owned by Spansion Inc. See Devost Tr. 2275. Yet, no party argues that Spansion LLC’s
importations are chargeable to respondent Spansion Inc. merely because of their subsidiary-
parent relationship. Rather, as summarized above, complainants’ arguments hinge on an alleged
pattern of representations and other behavior on the part of respondent Spansion Inc. that shows
Spansion Inc.’s control over its subsidiary, and that led complainants to believe that they had
named the correct company in this investigation. The evidence, however, shows the contrary.
Spansion Inc.’s first substantive act in this investigation was to respond to the complaint
and notice of investigation. As indicated above, complainants argue that in its response to the
complaint, Spansion Inc. admitted to manufacturing flash memory integrated circuits, and did not
dispute the characterization of certain exemplary products as those of Spansion Inc.
Complainants’ arguments tell only part of the story. For reasons that are unclear, Spansion Inc.
did in one instance admit that it is a flash memory manufacturer (yet in another, appears to have
denied it). Further, it is not clear that Spansion Inc. admitted a connection to certain exemplary

products. Moreover, when Spansion Inc. had the opportunity in its response to make clear and

22 1t appears to be undisputed that Spansion LLC has in fact imported accused products.
Such a lack of controversy is arguably of diminished significance inasmuch as non-party
Spansion LLC did not appear at the hearing, and thus was in no position to agree or disagree that
its activities satisfy an element of a section 337 violation. In any event, there is record evidence
to support a finding that Spansion LLC has imported and sold accused products. See Staff Br. at
7,12; CX-1309C; CX-1330C; Devost Tr. 2275-2277.
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direct denials of any sale or importation of accused products, it did so. Specifically, in paragraph

20 of the complaint, complainants declare, as follows:

20.

On information and belief, Spansion, Inc. (“Spansion”) is a
corporation organized under the laws of the State of
Delaware with its principal place of business at 915
Deguigne Drive, Sunnyvale, California. On information
and belief, Spansion is a manufacturer and importer of
semiconductor devices.

Compl., 20 (Apr. 18, 2008) (emphasis added).

Spansion Inc. responded, as follows:

20.

Responding to the allegations of paragraph 20 of the
complaint, Spansion admits that it is a corporation
organized under the laws of Delaware, with its principal
place of business in Sunnyvale, California. Except as so
admitted, Spansion denies the allegations of paragraph 20
of the complaint.

Spansion Inc. Resp. to Compl. (emphasis added).

This plain denial by Spansion Inc. that it is “a manufacturer and importer of

semiconductor devices” should have raised a concern at the outset of this investigation that

possibly (as in the case of NXP B.V. and Micronas AG) the wrong party had been named, or at a

minimum, that possibly another Spansion-related company should be added.

In paragraph 87 of their complaint, complainants declared, as follows:

87.

On information and belief, Spansion manufactures
infringing semiconductor integrated circuits. On
information and belief, Spansion imports into the United
States, sells for importation into the United States, and/or
sells after importation into the United States infringing
semiconductor integrated circuits. The specific instance of
importation of infringing semiconductor integrated circuits
set forth below is a representative example of unlawful
importation and/or sale after importation of infringing
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products.
Compl., § 87.

Spansion Inc. responded, as follows:

87.  Responding to the allegations of paragraph 87 of the
complaint, Spansion admits that it manufactures Flash
memory integrated circuits. Except as so admitted,
Spansion denies the allegations of paragraph 87 of the
complaint.

Spansion Inc. Resp. to Compl. at 19. #

Thus, although Spansion Inc. described itself in this instance as a manufacturer of flash
integrated circuits, at the same time it denied allegations concerning importation, and concerning
exemplary products that are the subject of the complaint.

Spansion Inc. made the same denials, eights months later, when it filed its response to the
amended complaint. See Amended Resp. to Compl. Under Section 337 of the Tariff Act of 1930,
As Amended and to the Notice of Investigation at 6, 19-20 (Feb. 12, 2009).

It is also noted that in both Spansion Inc.’s original and amended responses to the
complaint, it referred ambiguously to two specified products (i.e., the [ ] and
[ ).] Spansion Inc. denied allegations attempting to tie it to accused products,
but in at least one portion of each response, referred to those specific products as being among
“its” products. See Spansion Inc. Resp. to Compl. at 13-14; Spansion Inc. Amended Resp. to

Compl. at 13-14. As pointed out by complainants in their brief, there have been occasions during

this investigation in which Spansion Inc. has also referred to “its” products or fabrication

» With respect to complainants’ more detailed allegations of how it allegedly purchased
“infringing Spansion semiconductor integrated circuit,” Spansion Inc. responded that it lacked
sufficient information to form a belief as to the truth of the allegations. See Compl., ¥ 88;
Spansion Resp. to Compl. at 20.
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facilities.

Throughout this investigation, Spansion Inc. has attempted to respond to complainants’
discovery requests for itself while also trying to provide information about related companies,
such as its subsidiary, Spansion LLC. It appears that, on occasion, Spansion Inc. may not have
guarded its language closely enough to prevent any confusion between its own activities and
those of other Spansion-related companies. See Respondents Nanya Technology Corporation,
Powerchip Semiconductor Corporation, and Spansion, Inc.’s Opp. to Complainants LSI
Corporation and Agere System, Inc.’s Motion to Compel at 2 (Oct. 10, 2008) (relied upon by
complainants in their brief) (an approximately two-page document filed on behalf of the
aforementioned respondents, which refers to “its Austin fab” and “its Japanese fab.”). Yet, those
occurrences cannot be read to outweigh or obfuscate the meaning of Spansion’s clear denials of
importation and sale.

Although Spansion Inc. was under no obligation to contact complainants to tell them that
they had named a non-importing respondent, Spansion did exactly that. Spansion Inc. argues that
its counsel sent an email to complainants’ counsel on Februafy 19, 2009 (i.e., more than five
months before the hearing, and more than five weeks before the first of two depositions of
Spansion Inc.) stating plainly that it is not a proper party to the investigation. Similar email
exchanges occurred between counsel in April and May, 2009. See NP&S Br. at 5. Complainants
have not denied such contacts from Spansion Inc. In fact, the pleadings record shows that
complainants stated to Spansion Inc. that even though Spansion Inc. claimed that it was not a
proper party in an email of February 19, 2009, it was too late for Spansion Inc. to stop providing

discovery. See Compls. Mot. for Leave to File a Reply (Mot. No. 648-125), Ex. 8.
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Spansion Inc.’s filings informed complainants from the beginning of this investigation
(i.e., since Spansion Inc.’s original response to the complaint in April of 2008) that Spansion Inc.
denied key elements of complainants’ case, particularly with respect to the issue of importation
or sale. Moreover, there is documentation of explicit statements from Spansion Inc. to
complainants’ counsel, which were made months before the hearing, that Spansion Inc. took the
position it was not involved in the importation or sale of accused products, and thus is not a
proper party. In view of that record, there is no unfairness to complainants in treating Spansion
Inc. and its subsidiary Spansion LLC as separate legal entities, and in declining to impute any
importations or sales of Spansion LLC to Spansion Inc., its parent company.

Moreover, Spansion Inc. bears no burden to show that it did not import accused products,
or to show that it is not responsible for the activities of a subsidiary (absent a showing by
complainants that such is in fact the case). Rather, by naming Spansion Inc. as a respondent,
complainants assumed the burden of showing that the importation or sale requirement of section
337 is satisfied with respect to Spansion Inc., as it would have to do with respect to any
respondent. This complainants have not done.

Accordingly, it cannot be found that Spansion Inc. has violated section 337.%

III.  General Principles of Patent Law
A. Claim Construction
Pursuant to the Commission’s notice of investigation, this is a patent-based investigation.

See 73 Fed. Reg. 29534 (2008). All of the unfair acts alleged by complainants are instances of

?* Inasmuch as the record contains evidence of manufacturing processes imputed to
Spansion Inc., in the interest of completeness, those processes are analyzed, infra.
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alleged infringement of the asserted ‘335 patent. 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 than the application of the widely accepted meaning of
commonly understood words. Phillips, 415 F.3d at 1314. “In such circumstances, general
purpose dictionaries may be helpful.” Id.

In many cases, claim terms have a specialized meaning and it is necessary to determine

what a person of skill in the art would have understood the disputed claim language to mean.

2> 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).

26 Factors that may be considered when determining the level of ordinary skill in the art
include: “(1) the educational level of the inventor; (2) type of problems encountered in the art;
(3) prior art solutions to those problems; (4) rapidity with which innovations are made; (5)
sophistication of the technology; and (6) educational level of active workers in the field.”
Environmental Designs, Ltd. v. Union Oil Co., 713 F.2d 693, 696 (Fed. Cir, 1983), cert. denied,
464 U.S. 1043 (1984).
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“Because 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.”” Id. (quoting Innova/Pure Water, Inc. v.
Safari Water Filtration Sys., Inc., 381 F.3d 1111, 1116 (Fed. Cir. 2004)). 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.” Id.

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) (“[The] description of a preferred embodiment, in the absence of a clear intention to limit
claim scope, is an insufficient basis on which to narrow the claims.”).

Furthermore, claim interpretations that exclude the preferred embodiment are “rarely, if

ever, correct and require highly persuasive evidentiary support.” Vitronics Corp. v.
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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 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. Id. 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. /d.

B. Patent Infringement

Under 35 U.S.C. §271(a), direct infringement consists of making, using, offering to sell,
or selling a patented invention without consent of the patent owner. The complainant in a section
337 investigation 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).

Each patent claim element or limitation is considered material and essential. London v.
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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); Southwall Tech. v. Cardinal IG Co., 54 F.3d 1570,
1575 (Fed Cir. 1995).

If the accused product does not literally infringe the patent claim, infringement might be
found under the doctrine of equivalents.”® Complainants have not, however, relied on the
doctrine of equivalents in their brief.

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). However, 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
Systems, Inc. v. United States Int’l Trade Comm’n, 54 F.3d 756, 761 (Fed. Cir. 1995).

In this investigation, respondents and the Staff argue that the asserted claims of the ‘335

patent are invalid due to anticipation and, or, obviousness.

27 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). :

%8 The Supreme Court has described the essential inquiry of the doctrine of equivalents
analysis in terms of 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).
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1. Anticipation

Pursuant to 35 U.S.C. § 102, prior art anticipates a patent claim when a single piece of art
discloses each and every limitation of the claimed invention. See Schering Corp. v. Geneva
Pharms., 339 F.3d 1373, 1377 (Fed. Cir. 2003); C.R. Bard v. M3 Sys., 157 F.3d 1340, 1349 (Fed.
Cir. 2000). The disclosure by an invalidating reference need not be express, but may anticipate
by inherency where such inherency would be appreciated by one of ordinary skill in the art. EMI
Group North America, Inc. v. Cypress Semiconductor Corp., 268 F.3d 1342, 1350 (Fed. Cir.
2001). Anticipation does not require that the reference “teach” the subject matter of the patent.
It is necessary only that the claims being challenged “read on” something that is disclosed in the
reference. Celeritas Techs., Ltd. v. Rockwell Int’l, 150 F.3d 1354, 1361 (Fed. Cir. 1998).

Section 102 provides that, depending on the circumstances, a claimed invention may be
anticipated by variety of prior art, including publications, earlier-sold products, and patents. See
35 U.S.C. § 102. In this investigation, respondents and the Staff rely on anticipation pursuant to
35 U.S.C. §§ 102(e)(2) and (g)(2). See RJoint Br. at 19; Staff Br. at 67-74.

Section 102(e) provides in pertinent part that a person shall be entitled to a patent unless,
“the invention was described in . . . a patent granted on an application for patent by another filed
in the United States before the invention by the applicant for patent . . . .” 35 U.S.C. § 102(e).

Section 102(g)(2) provides in pertinent part that a person shall be entitled to a patent
unless, “before such person’s invention thereof, the invention was made in this country by
another inventor who had not abandoned, suppressed, or concealed it. In determining priority of
invention under this subsection, there shall be considered not only the respective dates of

conception and reduction to practice of the invention, but also the reasonable diligence of one
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who was first to conceive and last to reduce to practice, from a time prior to conception by the
other.” 35 U.S.C. § 102(g)(2).

Inventor testimony concerning the facts surrounding a claim of derivation or priority of
invention cannot, standing alone, rise to the level of clear and convincing evidence. See Price v.
Symsek, 988 F.2d 1187, 1194 (Fed. Cir. 1993). Corroboration is required. See Hahn v. Wong,
892 F.2d 1028, 1032 (Fed. Cir. 1989).

Anticipation, like all forms of patent invalidity, must be established by clear and
convincing evidence. Glaxo Inc. v. Novopharm Ltd., 52 F.3d 1043, 1047 (Fed. Cir. 1995).
Whether a patent claim is anticipated is a question of fact. See Smith Kline Beecham Corp. v.
Apotex Corp. 403 F.3d 1331, 1343 (Fed. Cir. 2005).

2. Obviousness

Obviousness is grounded in 35 U.S.C. § 103, which provides, inter alia, that:

A patent may not be obtained though the invention is not
identically disclosed or described as set forth in section 102 of
this title, if the differences between the subject matter sought to be
patented and the prior art are such that the subject matter as a
whole would have been obvious at the time the invention was
made to a person having ordinary skill in the art to which said
subject matter pertains. Patentability shall not be negatived by the
manner in which the invention was made.

35U.S.C. § 103(a).

An allegation of obviousness is evaluated under the so-called Graham factors: (1) the
scope and content of the prior art; (2) the differences between the prior art and the claims at

issue; (3) the level of ordinary skill in the art; and (4) objective evidence of nonobviousness, the

so-called “secondary considerations,” e.g., commercial success, long felt need, and failure of
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others. See Graham v. John Deere Co., 383 U.S. 1, 13-17 (1966); Dystar Textilfarben GmbH v.
C.H. Patrick Co., 464 F.3d 1356, 1361 (Fed. Cir. 2006).”

“[E]vidence arising out of the so-called ‘secondary considerations’ must always when
present be considered en route to a determination of obviousness.” Stratoflex, Inc. v. Aeroquip
Corp., 713 F.2d 1530{, 1538 (Fed. Cir. 1983). Secondary considerations, such as commercial
success, will not always dislodge a determination of obviousness based on analysis of the prior
art. See KSR Int’l Co. v. Teleflex Inc., 550 U.S. 398, 426 (2007) (commercial success did not
alter conclusion of obviousness).

“One of the ways in which a patent’s subject matter can be proved obvious is by noting
~ that there existed at the time of invention a known problem for which there was an obvious
solution encompassed by the patent’s claims.” KSR, 550 U.S. at 419-20. “[A]ny need or
problem known in the field of endeavor at the time of invention and addressed by the patent can
provide a reason for combining the elements in the manner claimed."’ Id.

Specific teachings, suggestions, or motivations to combine prior art may provide helpful
insights into the state of the art at the time of the alleged invention. /d. at 420. Nevertheless, “an
obviousness analysis cannot be confined by a formalistic conception of the words teaching,
suggestion, and motivation, or by overemphasis on the importance of published articles and the
explicit content of issued patents. The diversity of inventive pursuits and of modern technology
counsels against limiting the analysis in this way.” Id. “Under the correct analysis, any need or

problem known in the field of endeavor at the time of invention and addressed by the patent can

? «Before answering Graham’s ‘content’ inquiry, it must be known whether a patent or
publication is in the prior art under 35 U.S.C. § 102 — a legal question.” Panduit Corp. v.
Dennison Mfg. Co., 810 F.2d 1561, 1568 (Fed. Cir. 1987).
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provide a reason for combining the elements in the manner claimed.” Id. A “person of ordinary
skill is also a person of ordinary creativity . . ..” Id. at 421.

The Federal Circuit has harmonized the KSR opinion with many prior circuit court
opinions by holding that when a patent challenger contends that a patent is invalid for
obviousness based on a combination of prior art references, “the burden falls on the patent
challenger to show by clear and convincing evidence that a person of ordinary skill in the art
would have had reason to attempt to make the composition or device, or carry out the claimed
process, and would have had a reasonable expectation of success in doing so.” PharmaStem
Therapeutics, Inc. v. ViaCell, Inc., 491 F.3d 1342, 1360 (Fed. Cir. 2007); see KSR, 550 U.S. at
416 (a combination of elements must do more than yield a predictable result; combining
elements that work together in an unexpected and fruitful manner would not have been
obvious).*

The ultimate determination of whether an invention would have been obvious is a legal
conclusion based on underlying findings of fact. In re Dembiczak, 175 F.3d 994, 998 (Fed. Cir.
1999).

IV.  Claim Construction
A. Background of the Patent
The patent-in-suit, i.e., United States Patent No. 5,227,335, entitled “Tungsten

Metallization,” issued on July 13, 1993, to Lowell H. Holschwandner and Virendra V.S. Rana,

3 Further, “when the prior art teaches away from combining certain known elements,
discovery of a successful means of combining them is more likely to be nonobvious.” KSR, 550
U.S. at 416 (citing United States v. Adams, 383 U.S. 39, 52 (1966)).
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and was assigned to AT&T Bell Laboratories.”’ See CX-1 (‘335 patent). The ‘335 patent issued
upon application no. 517,973, which was filed on April 30, 1990, as a continuation of serial no.
448,473 (Apr. 14, 1989), which in turn was a continuation of serial no. 929,043 (Nov. 10, 1986)
(abandoned).

The claimed invention of the ‘335 patent “relates generally to metallizations used in
semiconductor devices, and particularly to devices having such metallizations which use
tungsten.” CX-1 (‘335 patent), col. 1, lines 10-12 (Technical Field). The “Background of the
Invention” portion of the patent’s specification contains a discussion of many problems
encountered by manufactur<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>