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UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington D.C. 20436

In the Matter of
Inv. No. 337-TA-695
CERTAIN SILICON MICROPHONE PACKAGES
AND PRODUCTS CONTAINING THE SAME

NOTICE OF COMMISSION DETERMINATION
TO REVIEW IN PART AN INITIAL DETERMINATION;

ON REVIEW TAKING NO POSITION ON TWO ISSUES AND
VACATING THE CONCLUSION OF NO DOMESTIC INDUSTRY;
TERMINATION OF 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 review in part the initial determination (“ID”) issued by the presiding
administrative law judge (“ALJ”) on November 22, 2010, finding no violation of section 337 of
the Tariff Act of 1930, 19 U.S.C. § 1337, in this investigation. On review, the Commission has
determined to take no position on two issues, to vacate the finding of no domestic industry, and
to terminate this investigation with a finding of no violation.

FOR FURTHER INFORMATION CONTACT: Sidney A. Rosenzweig, Office of the General
Counsel, U.S. International Trade Commission, 500 E Street, S.W., Washington, D.C. 20436,
telephone (202) 708-2532. 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 (http./www.usitc.gov). The
public record for this investigation may be viewed on the Commission's electronic docket (EDIS)
at hitp.//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 voted to institute this investigation
on December 16, 2009, based on a complaint filed by Knowles Electronics LLC of Itasca, Illinois
(“Knowles™). 74 Fed. Reg. 68,077 (Dec. 22, 2009). The complaint named as the sole respondent



Analog Devices Inc. of Norwood, Massachusetts (“Analog”). The accused products are certain
microphone packages. Knowles asserts claim 1 of U.S. Patent No. 6,781,231, and claims 1, 2, 7,
16-18, and 20 of U.S. Patent No. 7,242,089.

Knowles filed with its complaint in this investigation a motion for temporary relief that requested
that the Commission issue a temporary limited exclusion order and temporary cease and desist
order. The ALJ denied Knowles’ request for temporary relief in an initial determination (“TEO
ID”). Initial Determination on Complainant's Motion for Temporary Relief (Mar. 24, 2010). In
the TEO ID, the ALJ found that all but one of the asserted patent claims were likely anticipated
by U.S. Patent No. 6,324,907 to Halteren. (Some of these same claims were also found to be
likely anticipated by U.S. Patent No. 6,594,369 to Une.) The remaining claim, while not invalid,
was held not likely infringed. For these reasons, there was no patent claim for which Knowles
demonstrated a likelihood of success on the merits (i.e., as to both validity and infringement).

The TEO ID also found that Knowles had not demonstrated irreparable harm. In particular, the
ID found that Analog’s sales of accused microphone packages had not caused Knowles lost sales,
had not damaged Knowles’ relationships with its customers, and otherwise had no proven
detrimental effect on Knowles. The ALJ found, infer alia, that these two factors (likelihood of
success and irreparable harm) precluded temporary relief here.

On review of the TEO ID to the Commission, the Commission noted that the absence of
irreparable harm was dispositive, and determined to review the TEO ID in order simultaneously
to take no position on the ALJ's findings of likelihood of success. 75 Fed. Reg. 30,430 (June 1,
2010). The Commission's decision enabled “the ALJ to assess the merits” at the final ID stage
“unburdened by Commission impressions that may have been formed on a limited
temporary-relief record.” Id. at 30,431.

On November 22, 2010, the ALJ issued his final Initial Determination (“ID). The ID found that
all of the asserted patent claims are invalid under 35 U.S.C. §§ 102 and 103. More specifically,
the ID found claim 1 of the *231 patent to be anticipated under 35 U.S.C. § 102(a) by Halteren.
In the alternative, the ID found claim 1 of the 231 patent to be obvious under 35 U.S.C. § 103(a)
over Halteren in view of U.S. Patent No. 7,003,127 (Sjursen), or in the alternative over U.S.
Patent No. 4,533,795 (Baumhauer) in view of Sjursen. The ALJ found claims 1,2, 7, 16, 17, 18
and 20 of the *089 patent to be obvious over Halteren in view of Une, or in the alternative over
Halteren in view of U.S. Patent No. 7,080,442 (Kawamura).

The ID found that Analog infringed all of the asserted patent claims. The ID further found that if
any of the patent claims had been valid that Knowles had demonstrated the existence of a
domestic industry relating to the articles protected by the patents. 19 U.S.C. § 1337(a)(1)(B),
(a)(2). However, the ID concluded that because Knowles had not demonstrated the existence of
a valid patent claim that there could be no domestic industry.



On December 6, 2010, Knowles petitioned for review of the ID. The petition challenged certain
of the ALJ’s claim constructions, and based substantially on those claim constructions argued,
inter alia, that the prior art did not anticipate or render obvious any of the asserted patent claims.
That same day, Analog filed a contingent petition for review. Analog’s petition raised theories of
anticipation and obviousness that the ALJ rejected, and made, inter alia, noninfringement
arguments based on disputed claim constructions. The Commission investigative attorney filed a
response in support of the ID, and each of the private parties opposed the other’s petition in its
entirety.

Having examined the record of this investigation, including the ALJ’s ID, the petitions for
review, and the responses thereto, the Commission has determined to review the ID in part. In
particular the Commission has determined to review and take no position on the construction of
the term “attached” in claims 1 and 7 of the 089 patent. The only dispute, raised by Knowles in
its petition, is whether the ALJ was correct to find that the prosecution history requires a certain
meaning for “attached” and whether that meaning is narrower than the ordinary meaning of the
term. Construction of the term is not now necessary because the infringement, invalidity, and
domestic industry arguments do not turn on the difference between the ALJ’s construction and
Knowles’ proposed construction.

The Commission also has determined to review and take no position on whether a certain journal
article by Premachandran, Si-based Microphone Testing Methodology & Noise Reduction,
Proceedings of SPIE, vol. 4019, at 588-92 (2000), is prior art under 35 U.S.C. § 102 for either of
the asserted patents. The ID did not rule any patent claim invalid as a result of this article.

The Commission has determined to review and vacate the ID’s conclusion that the technical
prong of the domestic industry requirement, 19 U.S.C. § 1337(a)(2) & (a)(3), is not met where all
the asserted patent claims are found invalid. It is Commission practice not to couple an analysis
of domestic industry to a validity analysis. See, e.g., Certain Removable Electronic Cards and
Electronic Card Reader Devices and Products Containing Same, Inv. No. 337-TA-396, Comm’n
Op. at 17 (Aug. 13, 1998) (“before considering the validity of claim 8 of the *464 patent and
possible infringement of it, we address whether the required domestic industry exists or is in the
process of being established”); Certain Encapsulated Integrated Circuit Devices and Products
Containing Same, Inv. No. 337-TA-501 (remand), Initial Determination at 104-105 (Nov. 9,
2005), review denied, Notice, 75 Fed. Reg. 43553, 43554 (July 26, 2010). The only instance in
which the Commission has recognized such a connection involved invalidity for indefiniteness,
35 U.8.C. § 112 9 2, and the Commission did so in that context because indefiniteness there
made it impossible for the complainant to demonstrate whether a patent claim was practiced.
Notice, Certain Video Graphics Display Controllers and Products Containing Same, Inv. No.
337-TA-412, 64 Fed. Reg. 40042, 40043 (July 23, 1999). There is no such difficulty with regard
to invalidity under 35 U.S.C. §§ 102 and 103. Thus, under the technical prong, the complainant
bears the burden of proving that its domestic industry practices a claim of each asserted patent.
The Commission has determined not to review the remainder of the ID’s domestic industry



analysis, which found the existence of a domestic industry without regard to the validity of the
asserted patent claims.

The Commission has determined not to review the remainder of the ID. Accordingly, the
Commission has terminated this investigation with a finding of no violation.

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

By order of the Commission.

Marilyn R. Abbo
Secretary to the Commission

Issued: January 21, 2011



Page 1 — Certificate of Service

CERTAIN SILICON MICROPHONE PACKAGES AND 337-TA-695
PRODUCTS CONTAINING THE SAME

CERTIFICATE OF SERVICE

I, Marilyn R. Abbott, hereby certify that the attached NOTICE OF COMMISSION
DETERMINATION TO REVIEW IN PART AN INITIAL DETERMINATION;
ON REVIEW TAKING NO POSITION ON TWO ISSUES AND VACATING THE
CONCLUSION OF NO DOMESTIC INDUSTRY; TERMINATION OF THE
INVESTIGATION WITH A FINDING OF NO VIOLATION has been served by
hand upon the Commission Investigative Attorney, Mareesa A. Frederick, Esq., and the
following parties as indicated, on January 24, 2011

/ Lec e
Marilyn R. th, Sécretary
U.S. International Trade Commission
500 E Street, SW

Washington, DC 20436

On Behalf of Complainant Knowles Electronics -

LLC:

Allan J. Sternstein, Esq. ( ) Via Hand Delivery
DYKEMA GOSSETT PLLC ‘ () Via Overnight Mail
Ten South Wacker Drive, Suite 2300 ( Via First Class Mail
Chicago, IL 60606 ( ) Other:

On Behalf of Respondent Analog Devices Inc.:

Tom M. Schaumberg, Esq. ( ) Via Hand Delivery
ADDUCI, MASTRIANI & SCHAUMBERG, LLP () Via Overnight Mail
1200 Seventeenth Street, NW, 5" Floor (+yVia First Class Mail

Washington, DC 20036 () Other:






PUBLIC VERSION

UNITED STATES INTERNATIONAL TRADE COMMISSION
Washington, D.C.

In the Matter of

CERTAIN SILICON MICROPHONE Inv. Nos. 337-TA-695
PACKAGES AND PRODUCTS CONTAINING
THE SAME

INITTIAL DETERMINATION ON VIOLATION OF SECTION 337 AND
RECOMMENDED DETERMINATION ON REMEDY AND BOND

Administrative Law Judge Robert K. Rogers, Jr.

(November 22, 2010)
Appearances:

For Complainant Knowles Electronics LLC:

Allan J. Sternstein, Esq.; Timothy K. Sendek, Esq. of Dykema Gossett PLLC, Chicago, Illinois
David L Patterson, Esq.; William D. Cramer, Esq. of Dykema Gossett PLLC, Dallas, Texas

Lyle Vander Schaff, Esq.; Jay H. Reiziss, Esq. of Brinks Hofer Gilson & Lione LLP,
Washington, DC

For Respondent Analog Devices, Inc..:

Tom M. Schaumberg, Esq.; Sarah Hamblin, Esq.; Jonathan J. Engler, Esq.; Deborah S. Strauss,
Esq. of Adduci, Mastriani & Schaumberg, LLP, Washington, DC

Steven M. Bauer, Esq.; Benjamin M. Stern, Esq.; Sharada Devarasetty, Esq. of Proskauer Rose,
LLP, Boston, Massachusetts

For the Commission Investigative Staff:

Lynn I. Levine, Esq., Director; Thomas S. Fusco, Esq., Supervisory Attorney; Mareesa A.
Frederick, Esq., Investigative Attorney; of the Office of Unfair Import Investigations, U.S.
International Trade Commission, of Washington, DC



PUBLIC VERSION

TABLE OF CONTENTS

I.  BACKGROUND ...ttt ttee e e e eanrae s esseas e e s anesseassaaeanss (SO 1
A, Procedural HISTOTY.......ccooiiiiiicereectee et n e 1
B, TREPIIVALE PAITIES ....oooveireeiiieieiiieieeeee ettt tavrteba et aaeeeeeeeaeaetessirenaessiaaeaaaans 3
Je KIOWIES ...ttt eee et e e e ee e e e et e r e aaereaesesa b areeeeeentrntrarteeeeaeenrrnnnennne 3
2o ADAOG ..o s e et aa e s 3
C. Overview Of The Patents AT ISSUE .......ooooveeiiiiiiiiiiieieeeeeireeere e eese e e enee e es 3
D Products ATISSUE ....oooovoiiiiiiiiiieee ettt eee et veea e ae e et e eeeneeteeeeetesesnsnesaseaaneaes 5
E. The Knowles-MemsTech Investigation..................c.cocooiiiiniiiiiiiieceene 5
11. JURISDICTION ...ttt ettt e et e e e e e a s eeertee e aaeeeessseaeersssesaserasnnnens 6
A. Subject Matter JUriSAICtION ..........ccooeiiiiiiiiiee et 6
B. Personal JUEISAICTION ........oooooviiiiiiiiiiieieeeeeeeeeeeeeeeeee ettt eeeteseseseestereerereeeaenasaaanes 6
C. InRem JUFISAICTION «....ooooiiiiiiiiiiiii et ieee e e eeececcterrereeeeeeeeessstessesesannnnnrseseesessansrnsnannes 6
III.  CLAIM CONSTRUCGTION ..ot iieeoeetteeieee et eeeseeevresraeeesessessssrvsasaesscsnssrsssssesssssnssnssenens 6
A, Applicable Law... ... 6
B, THE 23T PALEIE oo eeeeiiet e eeeeseecrrrreeeaeseeessesernsssesrressesasessrasaessssnsssnsreesssssssnsrnsnnnnes 9
Lo CPaCKAGE” ...ttt e et eans 9
2. FACOUSEIC POXE” ..ot eee ettt vt vesttva et vs e v s e sssasssstrssssssasasssssssansrentansaeenns 30
C. The “O8I Patent ........ooeeeiiieeeeee e e e e eeeeect e eee e e e eeeeae s nteaseseaasasnseaaaaearsssnnnsesnns 34
1.  “Surface Mountable Package”..............cccoooiiiimiiiiiiiiiiicccrcccereeeen 34
ALY N 3 7 T+ 1 Vi TR 52

3. “Surface”/“Surface Formed On One Of The First Member Or Second Member”

59

4. “Patterned Conductive Layer” ...........ccccoooiiiiiiiiiiiiiiiiiiiieciee et 71
B VOIUINE .ottt e e e st ee et e te e ee s e vara———raeseesetnraeeaeaeranrtraraseeeanerrannt 74
TV . DNV A LD LY ettt r e e e e s eee e s se b anara et eestaesressansenssesssssnanentasserssaraaeasanss 84
A. Applicable Law.........cccoooiiiiiiiiiii s 84
Io ANBCIPALION ..ot 85
2. ODVIOUSIIESS ..ottt eveseeeseeseeceessrestesessaseasessarsssessaasasnsesssasseesassrntnesnessranenn 85
B. THE 23T PALEN oot e e et e eeeeereesanteeeeeeersseeesestntress e srenresesessesassrsaassranss 87
Lo ADRGICEPATION ..ottt et b e s 87
Ae HAMEICI oo e e e e e e e s aseseseeeeseaesesess s s srenbansnsssnsnressensnenee 87
b, PremachandIan............coooiimiriiieeeeiieiieereee e e eeceereeeciertreseeertreereeeeserrnrrsaaeeeeaennn 95
PR £ 71111111 F: 1) < ORI TO RSO 106
2. ODVIOUSIIESS ...oeiiiiiiiiireieiiisieseseseessasassssrarsaeseassssassassssnssssesasessasasssessesssssssssrsessssessnsnsens 110
a. Level of Ordinary Skill in the Art ...t 110
b. Halteren in View of Sjursen...........ccc.cccoooiiiiiiiiinicie e 112
c. Baumhauer in View of Sjursen.................. 121
Ao PremachanraAn ...t ee et cenrreraeeeetrareasesresesbeteessssannnes 124
e. Secondary Considerations...........c...ccocceriiiiiiiiriciinece s 127
C. ThEe O8I PAtent ..........ooeeieeiieeeeie et ettt e e e cetee e e e ttateeeeeesraeeessseesssaseasansseseeanaeaenes 140
1. ADGCIPALION ..ottt 140
A. HAMIETEIL oo e e e e s s eeeeeseeeseasa s s s nsnnrsararennrnenentes 140
D U e taaesaaaaeaeeaeese s rate s b bntrtbbrtaararannanes 161
€ KAWAMUIA ..oooiiiiiiiiic ettt e e et ee e e et r e e e e eserteeeesseesesseeeseeenrsesennneesanes 177

i



PUBLIC VERSION

d. Premachandram...................ooooiiiii e e 190

2. ODVIOUSIIESS ......oooiiiiiiiiiiiieeeeeceeee e et eeeeeeeeete e e e e erere e aee e e s sersesaessssrasessnnssseeeseeasnsenens 204

a. Level of Ordinary Skillin the Art.............. e 204

b. Halteren in View of Sjursen ..............coocooiiiiiiiiieeee et 205

c¢. Halteren in View of Une or Kawamura .................cccoooiiiiiiiniiienncceec e 213

d. Ohta in View of Une, Premachandran, & Bashir ......................................... 221

e. Secondary Considerations.............ccoocccooiiiiiiiiniiiiniiicteecee et 240

3.  Written Description & Enablement .................... e 244

V. INFRINGEMENT .......ooo oottt e e e eeeeeeee e e eesnteeesessessseeareseseennsrnsreesennsnenns 259
A, Applicable Law..........ooo e e 259
B. The 231 Patent ..........ooo.enoeeeceeeeetee e ree s etas e e saee e e e s nnaeeeesssraaeeessenbesnaaennnns 260
C. The 08I Patent ..............oiiiiiiiiiieeeieeecet et cee e e e eare e s eevaee e e e nreeeeeeeeernseneesennnes 267

1o Claim L.t e ettt e e e teesaseear e e s aa e e ss e e raae s e e aeneennnaeas 267

2. Claim 2 e ee e e a e et n e e e et a e e e e araaaraae e nereeans 289

R I O F: ) 1 OSSO S PO 290

Q. CIAM 16 ..ooeeoineieeeeee et et e e e ee e et e e e te e e st e e bae e ssee e rbeeesbtee e nnneesesnneannens 291

T O F: 1111 B OO SO USUPN 292

6. Claim I8 ...ttt ete e et e e e e e e bt e e e nnreeenaesenens 293

P O -1 1 7 | USSR 294

VI. DOMESTIC INDUSTRY ...ttt e et e s e eae s e vae e e nneeeneas 296
A, Applicable Law... ...t 296
B. EcOnomic Promg ...ttt ettt st e s e s ra s e s s enae e s naae e 297
C. Technical Prong ..........cccoooioiiiiiiiiiiee et ettt e st 299

I The 23T Patent .......oooeneieeeceeeeeeeee ettt et ea e e eae e e e b s e avte s e e esnaeeennneens 299

2. The O8I Patent .........ooooiniiiiieiieeecee et e e e e s e e e e s aneee s 306

A, Claim 1.t e e e e e e e e e nnanaeeeeanres 306

b. Claims 2, 7,16, 18 & 20 ......oooreeeeeeeeeeeeee ettt bes e et e n 314

VII. REMEDY & BONDING ...ttt eeee e snr e e e e e e es 316
A. Limited EXclusion Order..............ooo ittt eeee e e e e anas e 316
B. Cease & Desist Order ..o 319
Co BOMAINE ...ttt te st e st st st e e e ae s e s st e e ente e s s saaeenraaeeaen 322
VIII. MATTERS NOT DISCUSSED ..ottt st sae e e seeas e e aseaaeee s 324
IX. CONCLUSIONS OF LAW ..ottt e e te ettt e s ae s s s e s a e enreeeenneaan 325
XI.  ORDER. ...ttt e ettt e et e et e e e e e et e e tr et e s et e e nta e e b te e nraaeeaaraeenerenn 325

il



PUBLIC VERSION

Pursuant to the Notice of Investigation and Rule 210.42 of the Rules of Practice and
Procedure of the United States International Trade Commission, this is the Administrative Law
Judge’s Final Initial Determination in the matter of Certain Silicon Microphone Packages and
Products Containing the Same, Investigation No. 337-TA-695.

The Administrative Law Judge hereby determines that a violation of Section 337 of the
Tariff Act of 1930, as amended, has not been found in the importation into the United States, the
sale for importation, or the sale within the United States after importation of certain silicon
microphone packages and products containing the same, in connection with U.S. Patent No.
6,781,231. Furthermore, the Administrative Law Judge hereby determines that a domestic
industry in the United States does not exist that practices U.S. Patent No. 6,781,231.

The Administrative Law Judge hereby determines that a violation of Section 337 of the
Tariff Act of 1930, as amended, has not been found in the importation into the United States, the
sale for importatidn, or the sale within the United States after importation of certain silicon
microphone packages and products containing the same, in connection with U.S. Patent No.
7,242,089. Furthermore, the Administrative Law Judge hereby determines that a domestic

industry in the United States does not exist that practices U.S. Patent No. 7,242,089.

v
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The following abbreviations may be used in this Initial Determination:

CDX Complainant’s demonstrative exhibit
CIB Complainant’s initial post-hearing brief
CPX Complainant’s physical exhibit

CRB Complainant’s reply post-hearing brief
CX Complainant’s exhibit

Dep. Deposition

JSRCC Joint Statement Regarding Claim Construction
JX Joint Exhibit

RDX Respondent’s demonstrative exhibit
RIB Respondent’s initial post-hearing brief
RPX Respondent’s physical exhibit

RRB Respondent’s reply post-hearing brief
RX Respondent’s exhibit

SIB Staff’s initial post-hearing brief

SRB Staff’s reply post-hearing brief

Tr. Transcript

CPHB Complainants’ pre-hearing brief
RPHB Respondent’s pre-hearing brief

SPHB Staff’s pre-hearing brief
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I. BACKGROUND

A. Procedural History

On December 16, 2009, the Commission issued a Notice of Investigation in this matter 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 silicon microphone packages and products containing the same

that infringe one or more of claim 1 of U.S. Patent No. 6,781,23 1!

and claims 1, 2, 7, 15, 16, 17, 18, and 20 of U.S. Patent No.

7,242,089,2 and whether an industry in the United States exists as

required by subsection (a)(2) of section 337.
(See Notice of Investigation.) The investigation was instituted upon publication of the Notice of
Investigation in the Federal Register on December 22, 2009. See 74 Fed. Reg. 68077 (2009). 19
CFR § 210.10(b).

The complainant is Knowles Electronics LL.C of Itasca, [llinois (“Knowles™). The
respondent is Analog Devices Inc. of Norwood, Massachusetts (“Analog”). The Commission
Investigative Staff of the Office of Unfair Import Investigations (“Staff”) is also a party in this
investigation.

When filing the complaint, Knowles moved for temporary relief under subsection (e) of
section 337 of the Tariff Act of 1930. In the Notice of Investigation, the Commission
provisionally accepted Knowles’ motion and referred it to the presiding administrative law
judge.

Pursuant to Commission Rule 210.60, I designated the investigation “more complicated.”

(See Order No. 4.) Notice of this designation was published in the Federal Register on

1 U.S. Patent No. 6,781,231 will be referred to as “the 231 patent.”
2 U.S. Patent No. 7,242,089 will be referred to as “the ‘089 patent.”
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December 30, 2009. See 74 Fed. Reg. 69145-69146 (2009).

An evidentiary hearing regarding Knowles’ motion for temporary relief was conducted
before me from February 17-19, 2010. Knowles, Analog and Staff participated in the hearing.
On March 24, 2010, I issued an Initial Determination regarding Knowles’ motion for temporary
relief (“the TEO ID”). In the TEO ID, I denied Knowles’ request for temporary relief, finding
that Knowles had not demonstrated a likelihood of success on the merits or irreparable harm. On
May 21, 2010, the Commission issued a notice stating that it determined to review my findings
on the likelihood of success on the merits and take no position on the issue. The Commission let
stand my findings on the issue of irreparable harm.

An evidentiary hearing was conducted before me from July 7, 2010 through July 13,
2010. Knowles, Analog, and Staff participated in the hearing. In support of its case-in-chief and
rebuttal case, Knowles called the following witnesses:

e Dr. Peter Loeppert (Vice President of Research & Development for Knowles Acoustics);

Dr. Charles Bauer (expert witness);
e Dr. Kenneth Gilleo (expert witness);
o Dr. David Egolf (expert witness);
e Kieren Harney (Product Line Manager for MEMS Microphones at Analog); and
e Jefferey Niew (President & CEO of Knowles Electronics).
In support of its case-in-chief and rebuttal case, Analog called the following witnesses:
e Kieren Harney (Product Line Manager for MEMS Microphones at Analog);
e Dr. Rao Tummala (expert witness); and
e Dr. Michael Pecht (expert witness).

In addition, various deposition transcripts were received into evidence in lieu of direct
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witness statements or live testimony.

After the hearing, post-hearing briefs and reply briefs were filed on July 30, 2010 and
August 11, 2010, respectively.

B. The Private Parties

1. Knowlés

Knowles is a limited liability company organized under the laws of the State of

Delaware. (JX-19C at § 13.) Knowles’ principal offices are located in Itasca, Illinois. (/d.)
2. Analog |

Analog is a publicly-traded corporation organized and existing under the laws of the
Commonwealth of Massachusetts. (JX-19C at § 25; RX-355C at Q. 7.) Analog’s principal
offices are located in Norwood, Massachusetts. (JX-19C at § 25.)

C. Overview Of The Patents At Issue

At issue in this investigation are two patents relating to silicon microphone packages and
products containing same. The ‘231 patent is entitled “Microelectromechanical System Package
With Environmental and Interface Shield” and was issued on August 24, 2004, based on
Application No. 10/238,256 filed on September 10, 2002. (JX-1.) The named inventor of the
‘231 patent is Anthony D. Minervini and the patent was assigned to Knowles. (/d) The ‘231
patent has a total of 22 claims. (/d.)

The 231 patent relates to packaging for a microelectromechanical system (“MEMS”)
microphone. As stated in the specification, the package “provides a shield for a MEMS
microphone from an interference signal and/or environmental condition.” (JX-1 at 1:38-40.)
The package includes a cover, substrate, and microphone. The package is formed by connecting

the cover to the substrate, and the microphone is found in the housing created by the connection
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of the cover to the substrate. Figure 1 of the ‘231 patent depicts a preferred embodiment of the

invention:

22

(JX-1 at Fig. 1.) In Figure 1, element 20 is the cover and element 14 is the substrate. (/d. at
3:25-27.) The cover and substrate form a housing wherein surface mountable components may
be mounted. (/d.)

The ‘089 patent is entitled “Miniature Silicon Condenser Microphone” and was issued on
July 10, 2007, based on Application No. 11/112,043 filed on April 22, 2005. (JX-2.) The named
inventor of the ‘089 patent is Anthony D. Minervini and the patent was assigned to Knowles.
(Id.) The 089 patent has a total of 29 claims. (Id.)

The ‘089 patent relates to a surface mountable package for a silicon condenser
microphone. As stated in the Summary of the Invention, the package “allows acoustic energy to
contact a transducer” and “protects the transducer from light, electromagnetic interference, and
physical damage.” (JX-2 at 1:44-49.) The package includes a cover, substrate, and microphone.
The package further includes a volume defined by the transducer and one of the cover or the
substrate. The package is formed by connecting the cover to the substrate, and the microphone is
located in the chamber created by the connection of the cover to the substrate. Figure 1 of the

‘089 patent depicts a preferred embodiment of the invention:
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NN
N

(JX-2 at Fig. 1.) In Figure 1, element 20 is the cover and element 14 is the substrate. (Id. at
3:36-48.) Element 12 is a transducer, while element 16 is an amplifier. This embodiment
includes a back volume 18 formed by drilling a recess in the substrate. (Id. at 3:46-52.)

D. Products At Issue

Knowles accuses the following Analog products of infringing the asserted patents:
ADMP401, ADMP402, ADMP403, ADMP404, ADMP405, and ADMP421. (CX-462C at Q.
21.) These products will be referred to as the “accused products™ or “accused devices”
throughout the Initial Determination.

Knowles alleges that its SiSonic microphone products satisfy the technical prong of the
domestic industry requirement. Knowles states that some SiSonic models have an aperture in the
cover, while other models have an aperture located in the substrate. (CIB at 4.)

E. The Knowles-MemsTech Investigation

Knowles asserted the ‘231 patent and ‘089 patent against a company named MEMS
Technology Berhad (“MemsTech”) in Investigation No. 337-TA-629 (“the 629 investigation™). [
presided over the 629 investigation, and on January 12, 2009, I issued an Initial Determination
finding a violation of Section 337. On June 12, 2009, the Commission issued an opinion
affirming my Initial Determination with some modifications. On August 21, 2009, the

Commission issued a corrected revised version of its opinion. I hereby incorporate by reference
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my Initial Determination as modified by the corrected revised version of the Commission’s
Opinion.
II. JURISDICTION

A. Subject Matter Jurisdiction

The complaint alleges that Analog has violated Subsection 337(a)(1)(B) by the
importation and sale of products that infringe the asserted patents. I find that Analog imports
into the United States, sells for importation, or sells within the United States after importation
products that Knowles has accused of infringement in this investigation. (JX-19C at § 26.)
Thus, I find that the Commission has subject matter jurisdiction over this investigation under
Section 337 of the Tariff Act of 1930. See Amgen, Inc. v. United States Int’l Trade Comm’'n, 902
F.2d 1532, 1536 (Fed. Cir. 1990).

B. Personal Jurisdiction

Analog responded to the complaint and notice of investigation, participated in the
investigation, made an appearance at the hearing, and submitted post-hearing briefs. Thus, I find
that Analog submitted to the personal jurisdiction of the Commission. See Certain Miniature
Hacksaws, Inv. No. 337-TA-237, Initial Determination, 1986 WL 379287 (October 15, 1986).

C. In Rem Jurisdiction

The Commission has in rem jurisdiction over the products at issue by virtue of the
finding that accused products have been imported into the United States. See Sealed Air Corp. v.
United States Int’l Trade Comm’n, 645 F.2d 976, 985 (C.C.P.A. 1981).

III. CLAIM CONSTRUCTION
A. Applicable Law

“An infringement analysis entails two steps. The first step is determining the meaning
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and scope of the patent claims asserted to be infringed. The second step is comparing the
properly construed claims to the device accused of infringing.” Markman v. Westview
Instruments, Inc., 52 F.3d 967, 976 (Fed. Cir. 1995) (en banc), aff’d, 517 U.S. 370 (1996)
(citation omitted). Claim construction “is a matter of law exclusively for the court.” Id. at 970-
71. “The construction of claims is simply a way of elaborating the normally terse claim
language in order to understand and explain, but not to change, the scope of the claims.”
Embrex, Inc. v. Serv. Eng’g Corp., 216 F.3d 1343, 1347 (Fed. Cir. 2000). “[O]nly those [claim]
terms need be construed that are in controversy, and only to the extent necessary to resolve the
controversy.” Vivid Techs., Inc. v. Am. Sci. & Eng’g, Inc., 200 F.3d 795, 803 (Fed. Cir. 1999).

Claim construction focuses on the intrinsic evidence, which consists of the claims
themselves, the specification, and the prosecution history. See generally Phillips v. AWH Corp.,
415 F.3d 1303 (Fed. Cir. 2005) (en banc). The Federal Circuit in Phillips explained that in
construing terms, courts must analyze each of these componénts to determine the “ordinary and
customary meaning of a claim term,” which is “the meaning that the term would have to a person
of ordinary skill in the art in question at the time of the invention.” Id at 1313.

“It is a ‘bedrock principle’ of patent law that ‘the claims of a patent define the invention
to which the patentee is entitled the right to exclude.”” Id. at 1312 (citations omitted). “Quite
apart from the written description and the prosecution history, the claims themselves provide
substantial guidance as to the meaning of particular claim terms.” Id. at 1314. For example, “the
context in which a term is used in the asserted claim can be highly instructive,” and “[o]ther
claims of the patent in question, both asserted and unasserted, can also be valuable sources of
enlightenment as to the meaning of a claim term.” Id.

“[T]he specification ‘is always highly relevant to the claim construction analysis.
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Usually, it is dispositive; it is the single best guide to the meaning of a disputed term.”” Id.
(citation omitted). “The longstanding difficulty is the contrasting nature of the axioms that (a) a
claim must be read in view of the specification and (b) a court may not read a limitation into a
claim from the specification.” Innova/Pure Water, Inc. v. Safari Water Filtration Sys., Inc., 381
F.3d 1111, 1117 (Fed. Cir. 2004). The Federal Circuit has explained that there are certain
instances when the specification may limit the meaning of the claim language:

[O]ur cases recognize that the specification may reveal a special definition given

to a claim term by the patentee that differs from the meaning it would otherwise

possess. In such cases, the inventor’s lexicography governs. In other cases, the

specification may reveal an intentional disclaimer, or disavowal, of claim scope

by the inventor. In that instance as well, the inventor has dictated the correct

claim scope, and the inventor’s intention, as expressed in the specification, is

regarded as dispositive.

Phillips, 415 F.3d at 1316.

In addition to the claims and the specification, the prosecution history should be
examined if in evidence. “The prosecution history...consists of the complete record of the
proceedings before the PTO and includes the prior art cited during the examination of the patent.
Like the specification, the prosecution history provides evidence of how the PTO and the
inventor understood the patent.” Id. at 1317 (citation omitted). “[T]he prosecution history can
often inform the meaning of the claim language by demonstrating how the inventor understood
the invention and whether the inventor limited the invention in the course of prosecution, making
the claim scope narrower than it would otherwise be.” Id.

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 dictionaries, inventor testimony, expert testimony and learned

treatises. Id. at 1317. Extrinsic evidence is generally viewed “as less reliable than the patent and
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its prosecution history in determining how to read claim terms|[.]” Id. at 1318. “The court may
receive extrinsic evidence to educate itself about the invention and the relevant technology, but
the court may not use extrinsic evidence to arrive at a claim construction that is clearly at odds
with the construction mandated by the intrinsic evidence.” Elkay Mfg. Co. v. Ebco Mfg. Co., 192
F.3d 973, 977 (Fed. Cir. 1999).
B. The ‘231 Patent
1. “Package”

The term “package” appears in asserted claim 1.

Knowles’ Position: Knowles contends that “package” is a claim limitation and should
be construed to mean “an enclosure for a microelectronics device or circuit that protects the
device or circuit from mechanical and environmental stress and provides a first-level connection
for connecting the device or circuit and the package and a second level electrical connection for
connecting the package to a printed circuit board or other substrate. Such second level
connection is one that cannot be made at a distant location from or not directly under the device.”

Knowles argues that “package” is a claim limitation because it gives life, meaning, and
vitality to the collection of claim elements following the preamble. Knowles notes that the
Summary of the Invention lays out five “objects” of the invention, each of which involves the
provision of a package. (Citing JX-1 at 1:43-45, 1:55-57, 1:66-67, 2:13-15, 2:25-27.) Knowles
relies on the expert testimony of Dr. Bauer, who testified that the term “package” provides
context to the collection of elements in the remainder of claim 1. (citing CX-461 at Q. 16.)

Knowles claims that because the intrinsic evidence does not define “package,” it is

appropriate to look to extrinsic sources to understand the meaning of the term to one of ordinary

skill in the art. Knowles states that it relies on a number of textbooks for support, including
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textbooks that were written by three of the experts that testified in this investigation.

Knowles claims that these textbook references show that a package is an enclosure for
electronic devices. (Citing CX-582; CX-584; CX-585; CX-586; CX-588; RX-353; RX-354; Tr.
at 198:22-200:5.) Knowles claims that the references show that a package provides protection
against mechanical and environmental stress. (Citing CX-580; CX-582; CX-584; CX-585; CX-
586; CX-587; RX-353; RX-354; Tr. at 196:11-198:5, 387:9-389:24; CX-610 at Q. 81.)

Next, Knowles claims that a package provides a mechanical and electrical connection
between the electrical device and the package, and a mechanical and electrical connection
between the package and the printed circuit board to which, or upon which, the package is
attached. Knowles argues that these characteristics are part of what is known as the “packaging
hierarchy,” where there are first, second, and third level connections. Knowles claims that the
evidence supports the concept of the “packaging hierarchy.” (Citing CX-581; CX-582; CX-580;
CX-585; CX-584; CDX-8.1 through CDX-8.4.) Knowles states that the first level connection
refers to the connection between the device and the package, while the second level connection
refers to the connection between the package and the printed wiring board. (Citing CX-580; CX-
581; CX-582; CX-582; CX-584; CX-585.)

Knowles asserts that the second level connection is made in one of two ways, either (1)
by inserting the leads of the first level package into plated holes in the board and soldering them
into place; or (2) by placing the first level package onto pads, which have been covered in solder
paste, on the top surface of the printed circuit board. (Citing CX-580; CX-581; CX-582; CX-
583; CX-584; CX-585; Tr. at 204:21-206:1.) Knowles claims that packages are categorized into
package families according to the second level connections, either as “through hole packages,”

or “surface mount packages.” (Citing CX-580; CX-581; CX-582; CX-583; CX-585; Tr. at

10
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203:5-204:20.)

Knowles argues that for the second level connection, the package is usually mounted to a
printed circuit board or other substrate. Knowles claims that every description of the packaging
hierarchy in the record makes this clear. (Citing CX-581; CX-583; CX-584; CX-585; Tr. at
195;25-196:10.)

Knowles argues that the location and length of the second level connection is particularly
notable. Knowles cites to Dr. Bauer’s testimony that “the leads are either on the edge of the
package body or directly under the package body, thus minimizing the amount of space required
on the printed circuit board.” (Citing CX-582 at Q. 36.) Knowles states that Dr. Bauer
“explained that the location of the second level connection was a function of translating the
geometries of the packaged device(s) and the geometries of the printed circuit board upon which,
or to which, the first level package was electrically and mechanically attached.” (Citing Tr. at
1031:13-1033:10; RX-69 at Fig. 1; CX-610 at Q. 53.) Knowles notes that there is additional
extrinsic evidence supporting the concept that the second level connection provides “geometric
translation” and a way to “fan out” the leads. (Citing CX-584; CX-585; CX-583.)

Finally, Knowles asserts that the second level connection provides mechanical stability to
the package. Knowles claims that a purpose of soldering the package to a printed circuit board is
to allow the package to be firmly connected to the board. (Citing CX-580; Tr. at 420:8-422:12,
323:15-326:4.) Knowles asserts that its proposed construction of package is consistent with the
ordinary and customary meaning of the term in the art, as evidenced by the extrinsic sources
cited by Knowles.

Knowles argues that the claim language of claim 1 is consistent with Knowles’

construction of package. Knowles notes that the microphone of claim 1 sits on the surface of a

11
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substrate. (Citing JX-1 at 5:12-15.) Knowles states that the microphone is enclosed within a
housing formed by connecting a cover and a substrate. (Citing JX-1 at 5:18-22.) Knowles states
that the housing includes an acoustic port, and the housing provides protection from an
interference signal. (Citing JX-1 at 5:22-25.) Knowles states that other, non-asserted claims
include other Vaﬁatiéns and features of a package. Knowles concludes that the claim language
of the ‘231 patent supports a fining that the package is an enclosure containing, protecting, and
electrically connected to a MEMS microphone.

Knowles claims that the specification supports its proposed construction. According to
Knowles, the specification makes clear that the package provides protection for the MEMS
microphone from an interference signal and environmental conditions, because MEMS
microphones are fragile and susceptible to physical damage. (Citing JX-1 at 1:21-23, 1:36-41.)
Knowles claims that the specification indicates that the package is intended to be attached to an
end user’s printed circuit board via solder pads on the substrate. (Citing JX-1 at 3:4-14, 4:2-4.)
Knowles states that the specification explains that the package uses solder pads instead of “gull
wing” leads to reduce the size of the package’s “foot print.” (Citing JX-1 at 3:10-16.)

In its reply brief, Knowles states that it appears that the parties agree that it is proper to
look to extrinsic sources for the meaning of “package.” Knowles asserts that it relied heavily on
the textbooks that persons of ordinary skill in the art would have had access to in the year 2000.
(Citing Tr. at 219:16-223:9.)

Knowles claims that fhe dispute between the parties centers around the second level
packaging interconnect — where it is located, what it is connected to, and what functions it
provides. Knowles argues that every diagram, drawing, and table in the extrinsic evidence

shows that the second level interconnect is either on the perimeter of the package body or

12
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underneath the package body. (Citing CX-580; CX-582; CX-585.) Knowles claims that Analog
has not identified any evidence showing a second level interconnect that is not either on the
perimeter of the package body or underneath the package body. Knowles states that the extrinsic
evidence supports the assertion that the second level packaging interconnect extends only as far
as necessary to provide the translation between the geometries of an integrated circuit and the
geometries of a printed circuit board. (Citing Tr. at 1031:13-1033:10; CX-584; CX-585; CX-
583; CX-580.)

Knowles argues that Analog misrepresents Knowles” experts in an attempt to support its
position. Knowles claims that its experts did not testify that the location limitation does not
make any sense and is unnecessary. Knowles asserts that if the experts’ testimony is examined
in its full context, it becomes apparent that the testimony supports Knowles’ construction and
does not say what Analog claims it says. (Citing Tr. at 261:4-9, 170:1-171:13, 1001:14-18,
140:7-23; CX-462 at Q. 32; RX-386 at 174:7-13.)

Knowles argues that its proposed construction would not render claim 1 indefinite.
Knowles points to Dr. Bauer’s testimony that a person having ordinary skill in the art would
understand that the second level interconnect is only as distant from the device as is necessary to
achieve the transition between the geometries of the die and the geometries of the printed circuit
board. (Citing Tr. at 1031:13-1033:10.) Knowles claims that this unrebutted testimony
demonstrates that claim 1, as construed by Knowles, is not indefinite.

Knowles argues that every diagram, drawing, and description in the extrinsic evidence
shows that the second level interconnect is always made to a printed circuit board or other
substrate. (Citing CX-581; CX-583; CX-585; CX-584.) Knowles claims that the only extrinsic

evidence that supports Analog’s position is the unsubstantiated testimony of Analog’s expert.

13
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(Citing Tr. at 796:7—16.) KnoWles reiterates that the second level connection must be made
either using through hole technology or surface mount technology. (Citing CX-580; CX-581;
CX-582; CX-583; CX-584; CX-585.) Knowles argues that, contrary to Analog’s assertions, Dr.
Bauer’s testimony supports the conclusion that a person of ordinary skill in the art would
understand that a package of claim 1 is intended to be mounted on a printed circuit board or other
substrate. (Citing CX-610 at Q. 81.)

Knowles claims that Dr. Tummala’s textbook provides support for the assertion that a
package must provide mechanical stability. (Citing CX-580.) Knowles states the testimony of
Mr. Harney and Dr. Gilleo both corroborate the claim that the soldered pins or pads
mechanically affix the package to the board. (Citing Tr. at 420:8-422:12, 323:15-326:4.)

Analog’s Position: Analog contends that “package” is not a claim limitation. Analog
contends that if “package” is a claim limitation, it should be construed to mean “a structure that
provides a connection between a die and a substrate; a connection between a substrate and
another circuit; and protection from the environment.” Analog contends that it would accept the
construction of “package” adopted in the TEO ID as well.

Analog argues that the term “package” does not recite essential structure or breathe life
into the claim. Analog asserts that the structure and the elements of the claimed apparatus are all
well laid out in the body of the claim. Analog argues that the specification thought that “MEMS
package” means a housing for the microphone, and nothing more. (Citing JX-1 at 3:18-21, 3:25-
27,5:18-22, Fig. 1; Tr. at 178:16-21; JX-2 at Figs. 7-10, 23-26, 4:13-15.) Because claim 1
already requires a “housing” in the body of the claim, Analog argues that “package” adds no
- essential structure. Analog asserts that even dictionary definitions explicitly state that a

“package” is merely a “container,” an “enclosure,” a “structure,” a “carrier,” or a housing.

14
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(Citing RX-362; RX-342; RX-70; RX-347.)

Analog states that if the term is deemed a limitation, its proposed construction is most
appropriate. Analog claims that its construction is consistent with all of the third-party published
definitions that both parties have presented in this investigation. (Citing RX-353C at. Q74; RX-
362; RX-342; RX-70; RX-347; RX-66; RX-64; RX-65.) Analog states that Dr. Bauer agreed
that the definition proposed during the MemsTech investigation was a “fair” definition of
“package,” even though it does not include the added limitations proposed by Knowles. (Citing
Tr. at 140:7-23.)

Analog claims that Knowles seeks an overly narrow construction to avoid the prior art
asserted by Analog. Analog claims that it is improper to find “implicit” limitations in the
proposed claim construction, as Knowles has done. (Citing CX-461 at Q. 19.)

Analog argues that Dr. Bauer can provide no support for his testimony that a package
must protect a device from “uncontrolled movement.” (Citing CX-610 at Q. 81.) Analog asserts
that the evidence of record is contrary to this testimony. (Citing Tr. at 162:5-8, 192:6-9; CX-610
at Q. 81.) Analog claims that Knowles’ experts do not even agree on what satisfies the
protection requirement. (Citing Tr. at 247:20-248:16; CX-462C at Q. 36; RX-385 at 110:21-
111:1.) Analog states that its experts opined that a package must provide some degree of
protection, but that providing protection against shock is not an absolute requirement of a
package. (Citing Tr. at 803:22-804:9, 839:10-840:6; RX-353C at Q. 97-99; RX-354C at Q. 83.)

Analog argues that there is nothing in the intrinsic evidence that restricts the second level
connection between the package and the outside world to one made between the package and a
printed circuit board or other substrate. Analog states that even Dr. Bauer agrees that a package

does not have to be attached to a printed circuit board. (Citing CX-610 at Q. 81; Tr. at 161:22-
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24,201:5-8.) Analog offers testimony from Dr. Pecht that a package may be attached to many
different things, or that a package does not have to be physically attached to anything. (Citing
Tr. at 796:7-10, 796:12-16, 837:16-838:9.) Analog claims that one of the books cited by
Knowles only states that the function of a package is to connect it to the “outside world.” (Citing
CX-580.)

Analog argues that Knowles’ limitation requiring that the second level connection
provide mechanical support finds no support in anything outside of the testimony of Knowles’
experts. (Citing Tr. at 158:23-25; CX-461 at Q. 32.) Analog argues that the ‘231 patent does not
mention mechanical support at all. Analog notes that both Dr. Pecht and Dr. Tummala provided
testimony that a mechanical support limitation would not be consistent with the ordinary
meaning of “package.” (Citing RX-353C at Q. 74; Tr. at 257:10-15.)

Analog argues that the location-based restriction was added to the construction by
Knowles to avoid the prior art offered by Analog. (Citing Tr. at 179:7-11; CX-461 at Q. 32.)
Analog claims that even Knowles’ experts do not think that this limitation makes any sense.
(Citing Tr. at 261:4-9, 170:1-6, 1001:14-18.) Analog notes that Dr. Bauer agreed that definitions
without the location limitation were fair definitions of “package.” (Citing Tr. at 140:7-23; RX-
386 at 174:7-13.)

Analog states that Dr. Bauer repeatedly stated at the hearing that the length of the second
level connection, or lead, is indeterminate without reference to the geometry of the second level
substrate to which the package is attached. (Citing Tr. at 164:23-165:3, 166:15-19, 167:1-11.)
Analog argues that because the distance cannot be determined without reference to what the
package is attached to, it cannot possibly define “package.”

In its reply brief, Analog argues that Knowles’ construction of “package™ adds new

16
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elements that were not disclosed in Knowles’ pre-hearing brief. Analog claims that Knowles’
arguments regarding the new limitations including the “package” construction have been waived
pursuant to Ground Rule 8.2.

Analog argues that the ‘231 patent specification describes the electrical connection
between the substrate and the end user’s board, but it says nothing about a mechanical
connection. (Citing JX-1 at 4:2-4.) Analog argues that there is no support for requiring that the
second level connection be between the package and a printed circuit board. (Citing CX-581;
RX-470 at Q. 16; CX-583.) Analog states that Knowles’ argument even ignores Dr. Bauer’s
testimony. (Citing Tr. at 161:22-24.)

Analog argues that Knowles is wrong that there are only two varieties of packages — pin
through hole and surface mount. (Citing CIB at 15.) Analog claims that Knowles’ expert
testified that these are only two common ways of attaching to a circuit board. (Citing Tr. at 205:-
206:1.) Analog asserts that the evidence demonstrates that there are more than two ways to
attach a package. (Citing Tr. at 192:4-15, 590:22-591:1, 906:1-907:4; RX-386 at 110:8-111:3;
RX-353C at Q. 115; RX-354C at Q. 164; RX-365 at ADI00863333-97; RX-390C at 641:9-11;
RX-385 at 146:16-147:5.)

Analog argues that Knowles has changed its location-based limitation to require the
package leads to be either on the edge of the package or directly under the package body.
(Citing CIB at 17.) Analog claims that this change is a violation of Ground Rule 8.2. Analog
argues that while a purpose of a package may be to translate the geometry of a chip to the
geometry of the outside circuit, it does not follow that that imposes a requirement as to where the
second level connection is made. (Citing RX-354C at Q. 91.)

Staff’s Position: Staff contends that “package” is a claim limitation and requires (1) a
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connection between a die and a circuit; (2) a connection between a substrate and another circuit;
and (3) protection from the environment.

Staff states that with respect to the second requirement, the parties disagree as to how the
package substrate can be connected and to what it can be connected to. Staff argues that while
the ‘231 patent specification provides one example of this connection, it does not resolve the
issue.

Staff asserts that the extrinsic evidence supports its position. Staff cites to various
textbooks to support its construction, including a textbook from Dr. Gilleo. (Citing RX-347;
RX-66; RX-353C.)

Staff argues that the additional limitations imposed by Knowles are improper. Staff
claims that while the specification describes an embodiment where the package is connected to a
printed circuit board, there is no indication from the intrinsic evidence that the claims should be
so limited. (Citing RX-470 at Q. 16; JX-1 at 3:4-8, 3:66-4:4.) Staff argues that a package must
provide an interface between the device and the outside world, and a connection to a printed
circuit board does not define a package. (Citing CX-580; RX-470 at Q. 16.)

Staff argues that Knowles’ location-based limitation should be rejected. Staff claims that
Knowles’ inclusion of this limitation is based on nothing more than unsupported expert
testimony. (Citing RX-470 at Q. 13.) Staff argues that the location-based limitation would
render claim 1 indefinite. Staff states that if the claim required that the second level connection
that is not made at a distant location from the device, one ordinary skill in the art would have no
idea how far that connection would need to be to avoid infringement. Staff claims that even
Knowles’ expert acknowledged that he has no idea how long or short the second level

connection could be. (Citing Tr. at 164:10-165:3.) Staff states that there is nothing in the
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intrinsic evidence that assists in determining the maximum distance from the package that the
claims cover. (Citing RX-470 at Q. 16.) Staff notes that another Knowles patent calls a device a
“package,” yet the second level connection is neither directly under nor near the device. (Citing
JX-11 at 1:6-11, Fig. 1.)

Staff states that the specification makes clear that the package must provide protection.
(Citing JX-1 at 1:7-12, 1:36-40; CX-461 at Q. 34.) Staff argues that it is unnecessary to state
that a package provides “mechanical protection,” as Knowles asserts. Staff claims that Dr.
Gilleo agreed that any protection, including mechanical protection, is met by the use of a cover
affixed to the substrate. (Citing Tr. at 250:2-23.)

In its reply brief, Staff states that one of the textbooks relied upon by Knowles shows that
a second level connection can be connected to an intermediate vehicle, such as a hybrid circuit or
a multichip module. (Citing CX-585.) Thus, Staff contends that this reference does not support
Knowles’ claim that a second level connection must be between the package and a printed circuit
board. Staff states that evidence showing that the connection is “traditionally” made between a
package and a printed circuit board is not enough to impose such a limitation. (Citing CX-584.)

Staff asserts that Knowles now claims that the second level connection must be either on
the edges or directly under the package body. Staff argues that this ‘construction is inconsistent
with Knowles’ construction found in the Joint Claim Construction Statement. Staff claims that
Knowles’ location-based arguments are based solely on unsupported expert testimony. Staff
argues that Knowles is using expert testimony to read a limitation from the embodiment into the
claims.

Staff argues that the mechanical stability requirement appears nowhere in Knowles’

proposed construction. Staff claims that there is no support in the extrinsic record for inclusion
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of this requirement. Staff notes that none of the dictionaries of record mention this requirement.
(Citing RX-353C at Q. 75.) Staff claims that the testimony of Dr. Tummala and Mr. Harney do
not support including a “mechanical stability” requirement in the construction. (Citing RX-353C
at Q. 126; CIB at 19.)

Construction to be applied: “a single, self-contained unit which fully encloses a device,
and which provides: (1) protection for the device from the external environment, (2) an
electrical connection between the device and the package, and (3) an electrical connection
between the package and another circuit outside of the package.”

The first point of dispute among the parties is whether or not the preamble is a claim
limitation. The preamble of claim 1 recites: “[a] microelectromechanical system package
comprising...”

Whether to treat a claim preamble as a limitation is a determination made after a review
of the entire patent. Catalina Mktg. Int’l, Inc. v. Coolsavings.com, Inc.,289 F.3d 801, 808 (Fed.
Cir. 2002). In Catalina, the Federal Circuit stated:

In general, a preamble limits the invention if it recites essential structure or steps,

or if it is “necessary to give life, meaning, and vitality” to the claim. Conversely,

a preamble is not limiting “where a patentee defines a structurally complete

invention in the claim body and uses the preamble only to state a purpose or

intended use for the invention.”

Id. (citations omitted). The court went on to explain that “a preamble generally is not limiting
when the claim body describes a structurally complete invention such that deletion of the

preamble phrase does not affect the structure or steps of the claimed invention.” Id. at 809.

The invention at issue in Catalina was a system for distributing coupons to consumers

® While the definition of “package” used in the TEO ID includes the term “encapsulates” instead of “fully
encloses,” the evidence offered at the hearing indicates that “encapsulates” has a specific meaning in the art related
to immersing the assembly in a mold compound of some sort. (Tr. at 199:13-200:5.) In such a situation, a MEMS
microphone device would not function. (/d.) Therefore, 1 have omitted “encapsulates” from the construction to
avoid any reference to the special meaning of the term used in the packaging field.

20



PUBLIC VERSION

through kiosks. The court had to determine whether the phrase “located at predesignated sites
such as consumer stores” was a limitation when it appeared in the preamble. /d. at 807-808. The
court found that the phrase was not a claim limitation. The court examined the specification and
found that the location of the kiosks was not an essential feature of the invention. /d. at 810.

The applicants did not rely on the preamble to distinguish the invention from the prior art during
prosecution. /d. Importantly, the court found that the claim was complete without the preamble:

Moreover, deletion of the disputed phrase from the preamble of Claim 1 does not

affect the structural definition or operation of the terminal itself. The claim body

defines a structurally complete invention. The location of the terminals in stores

merely gives an intended use for the claimed terminals. :

ld

In Corning Glass Works v. Sumitomo Electric U.S.A., Inc., 868 F.2d 1251, 1256 (Fed.
Cir. 1989), the claim preamble was “[a]n optical waveguide comprising.” The court found that
the preamble served as a limitation because the specification was clear that the invention was
limited to fibers working as waveguides. As the court explained: “[t]he invention is restricted to
those fibers that work as waveguides as defined in the specification, which is not true with
respect to fibers constructed with the limitations of paragraphs (a) and (b) only.” Id. at 1257.

I find that the situation before me is closer to Corning Glass than Catalina. Here, the
term “microelectromechanical system package” is necessary to give meaning to the claims. The
entire ‘231 patent is clearly devoted to packaging for a MEMS microphone. (See generally JX-
1.) The term makes clear that all of the components listed in the claim body must come together
and form a “package.” This term adds a limitation that is not otherwise present in the claim
body. This is supported by the specification, which discusses mounting the package on an end-
user’s PCB. (JX-1 at 3:3-16.)

Based on the foregoing, I find that the term “microelectromechanical system package” in
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the preamble is a limitation.* I must, therefore, construe the term “package,” as the parties
dispute its meaning. Neither my Initial Determination nor the Commission Opinion in the 629
investigation expressly defined the term “package.” While the Commission did not adopt an
express definition of the term “package,” it provided guidance on the meaning of the term, as
follows:

To be protected from the outside environment, including light and
electromagnetic interference, MEMS devices must be encapsulated, i.e., in a
package. ‘231 patent, 1:15-26. A package also allows a MEMS device to be
connected to a printed circuit board (or printed wiring board), which carries all the
electrical components for a given system. CX-392C, Gilleo Witness Statement,
page 4; RX-035, MEMS231961.

(CX-411 at 2.)

We agree with the ALJ that Baumhauer fails to anticipate claims 1 and 2 of the
’231 patent because it does not disclose a “microelectromechanical package.” ID
at 65. The ALJ’s finding is based inter alia, on the testimony of Dr. Gilleo that
Baumhauer does not disclose a “package” because it does not disclose the ability
to connect the microphone to another circuit. (Gilleo Tr., p. 727 lines 4-8; p. 729,
lines 16-22).

(CX-411 at 8-9.)

Claims 1 and 2 of the ‘231 patent do not require that the substrate be exclusive to
the transducer or not extend beyond the cover.

(CX-411at9.)

We adopt the ALJ’s finding that the term “package” makes clear that all of the
components listed in the claim body must come together and form a “package,”
i.e., the elements cannot simply be found on a printed circuit board, but must be
provided as a single, self-contained unit. See ID at 15.

* 1 note that my finding that “microelectromechanical system package” is a claim limitation is consistent with my
Initial Determination in the 629 investigation. In that investigation, the Commission did not review my conclusion
that “microelectromechanical system package” constituted a limitation, and subsequently treated
“microelectromechanical system package” as a claim limitation. Certain Silicon Microphone Packages & Products
Containing the Same, Inv. No. 337-TA-629, Comm’n Op. (Aug. 21, 2009). This finding is also consistent with my
decision in the TEO ID, where “microelectromechanical system package” was treated as a claim limitation.
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(CX-411 at 14.)°

Turning to the intrinsic evidence, the specification provides the following descriptions of
a “package:”

The present invention relates generally to microelectromechanical systems

microphones. More particularly, this invention relates to a

microelectromechanical system package for providing an environmental and

interference shield to a microelectromechanical system microphone.
(JX-1 at 1:7-11.)

The present invention is related to a packaging for a microelectromechanical

system (MEMS) microphone. The MEMS microphone package provides a shield

for a MEMS microphone from an interference signal and/or environmental

condition. The package generally comprises a MEMS microphone, a substrate

and a cover.

(JX-1 at 1:36-41.)

From the specification, it becomes clear that one requirement of a “package” is that it
must provide protection from such things as interference signals and/or environmental
conditions. A review of the ‘231 patent prosecution history provides no additional insight into
the meaning of “package.” Because the intrinsic evidence is unclear as to the proper meaning of
“package,” I find that it is appropriate to examine extrinsic evidence for further insight into the
proper claim construction. Vitronics Corp. v. Conceptronic, Inc., 90 F.3d 1576, 1584 (Fed. Cir.
1996) (“No doubt there will be instances in which intrinsic evidence is insufficient to enable the
court to determine the meaning of the asserted claims, and in those instances, extrinsic
evidence...may also properly be relied on to understand the technology and to construe the
claims.”)

I find that there is credible, contemporaneous extrinsic evidence that supports the

construction of “package” recited supra. The definition of “package” in the May 2000 “Terms,

> While this passage came in the context of discussing the ‘089 patent, no party asserts that the meaning of
“package” in the ‘089 patent differs in any way from the meaning of “package” in the ‘231 patent.
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Definitions, and Letter Symbols for Microelectronic Devices” document from the JEDEC Solid
State Technology Association is:

package (of a semiconductor device): An enclosure for one or more

semiconductor chips (dice), film elements, or other components, that allows

electrical connection and provides mechanical and environmental protection.

(RX-362 at ADI00861887.)

The definition of “package” in the IEEE 100: THE AUTHORITATIVE DICTIONARY OF IEEE
STANDARDS TERMS, 7% ed. is, “an external container, substrate, or platform used to hold a
semiconductor or circuit.” (RX-342 at ADI00853852.) The Handbook of Flexible Circuits
defines a “package” as “the container for an electronic component(s) with terminals to provide
electrical access to the inside of the container. In addition, the container usually provides
hermetic and environmental protection for, and a particular form factor to, the assembly of
electronic components.” (RX-70 at ADI00843172.)

Both Ball Grid Array Technology and Electronic Materials Handbook define a
“package” as

package In the electronics/microelectronics industry, an enclosure for a single

element, an integrated circuit, or a hybrid circuit. It provides hermetic or

nonhermetic protection, determines the form factor, and serves as the first-level

interconnection externally for the device by means of package terminals. A

package generally consists of a bottom part, called the case or header, and a top

part, called the cover or lid. These are sealed into one unit. Passive parts may be

enclosed in an encapsulant or molded package.

(RX-64 at ADI00842928-29; RX-65 at ADI00842964.) The Handbook of Electronic Package
Design defines “package” as:

PACKAGE: The container for an electronic component(s) with terminals to

provide electrical access to the inside of the container. In addition, the container

usually provides hermetic and environmental protection for, and a particular form

factor to, the assembly of electronic components.

(RX-348 at ADI00853872-73.)
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The Electronic Packaging & Interconnection Handbook, 39 ed. explains that “[w]e can
think of the package as a structure consisting of a semiconductor device, a first-level
interconnect system, a wiring structure, a second-level interconnection platform, and an
enclosure that protects the system and provides the mechanical platform for the sublevel.” (RX-
347 at ADI00853867.)

' In an article in the 1999 International Symposium on Advanced Packaging Materials
entitled “Challenges in the Packaging of MEMS;,” the authors make the following statement:

The role of the package is to provide the interface between the chip and the world.

It should protect the chip, while letting it perform its intended function cleanly

with very little attenuation or distortion of the signal in the given environment and

do so at a low cost.

(CX-310 at KE1603251.)

Based on the intrinsic and extrinsic evidence cited supra, I find that “package” means “a
single, self-contained unit which fully encloses a device, and which provides: (1) protection for
the device from the external environment, (2) an electrical connection between the device and
the package, and (3) an electrical connection between the package and another circuit outside of
the package.”

Knowles seeks to add numerous limitations to the meaning of “package,” yet it has failed
to demonstrate that these limitations are necessary. Knowles argues that the second level
connection must be made between a package and a printed circuit board, or printed wiring board.
The ‘231 patent specification depicts an embodiment where the package is connected to a printed
circuit board, but it makes no indication that the invention shall be limited to such an
embodiment. (JX-1 at 3:3-16, 4:2-4.) Knowles’ argument is contrary to its proposed

construction, which requires “a second level electrical connection for connecting the package to

a printed circuit board or other substrate.” (JSRCC at 3.) (Emphasis added.)
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I find that the extrinsic evidence does not conclusively state that the second level
connection of all packages must be made to a printed circuit board or printed wiring board.
Knowles cites a reference that explains that at the second level of connection “the individual chip
carriers are mounted on a common base, usually a printed wiring board (PWB).” (CX-581 at
KE1663472) (Emphasis added.) Knowles cites another reference that states that “[s]ingle-chip
and multichip packages are typically mounted on printed wiring boards to establish the next level
in the interconnect hierarchy.” (CX-583 at KE1660853) (Emphasis added.) Another Knowles
exhibit states that “[o]ne element of electronic packaging that influences the overall packaging
strategy is the structure and the joining process used to interconnect packaged electronic devices
to higher-level assemblies, e.g., boards, cards, or flexible substrates.” (CX-582 at KX1666869.)
These references do not support Knowles’ assertion that a package must always be connected to
a printed wiring board or printed circuit board.

Further, testimony from experts on both sides confirms that the definition should not be
limited to require a second level connection to a printed circuit board. (Tr. at 161:4-24; 837:7-
15.) I find that Knowles has not cited sufficient evidence that demonstrates that the second level
connection should be limited to a connection to a printed circuit board or printed wiring board.

Knowles argues that the second level connection can only be made in one of two ways:
(1) “by inserting the leads of the first level package into plated holes in the board and soldering
them into place” or (2) “by placing the first level package onto pads, which have been covered in
solder paste, on the top surface of the printed circuit board.” (CIB at 15.) I find that the
evidence of record demonstrates that these are two ways of forming the second level connection,
but they are not the only two ways, as Knowles asserts. (See, e.g., CX-581 at KE1663472; Tr. at

205:2-206:1, 706:12-21, 590:22-591:8, 837:7-15.) For example, a package may be connected to
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a substrate using conductive adhesives instead of solder, or a package may be connected using
wiring in a process called breadboarding. (Tr. at 590:22-591:8, 837:7-838:9.) Neither of these
alternative methods fit in the narrow definition of the second level connection proposed by
Knowles.

Knowles argues that the second level connection must be either underneath the package
body or on the perimeter of the package body. (CRB at 14.) This requirement differs from
Knowles’ proposed construction that requires that the “second level connection is one that
cannot be made at a distant location from or not directly under the device.” (JSRCC at 3.)
Because Knowles did not previously assert a construction that requires that the second level
connection be either underneath the package body or on the perimeter of the package body, I find
that Knowles has waived its right to assert such a construction. See Ground Rule 8.2. Even if
Knowles is allowed to offer such a construction, I find that neither of Knowles’ location-based
limitations are proper parts of the construction of “package.”

Claim 1 includes no express statement regarding the connection of the package to the
outside world. The substrate of the package is only described as “a substrate comprising a
surface for supporting the microelectromechanical microphone.” (JX-1 at 5:13-15.) The *231
patent specification depicts an embodiment where the substrate of the package includes solder
pads for electrical connection to an end user’s board. (/d. at 3:66-4:4, Fig. 3.) Such an electrical
connection would occur underneath the package body. (/d.) Even though the embodiment
described in the specification depicts a second level connection underneath the package body, I
find no evidence that the claims should be so limited. Phillips, 415 F.3d at 1323 (“[W]e have
expressly rejected the contention that if a patent describes only a single embodiment, the claims

of the patent must be construed as being limited to that embodiment.”)
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Turning to the extrinsic evidence, Knowles argues that all of the cited references show a
second level connection either on the perimeter of the package body or underneath the package
body. (See CX-580 at KE1667359; CX-582 at KE1666133; CX-585 at KE1662265.) All of
these extrinsic sources include charts showing various package types. (/d.) There is no
indication from these references that the charts are intended to depict every type of possible
package. (Id) The purpose of the charts is to show various types of surface mount and through
hole packages. (Id.) As explained supra, I found that there is no reason to restrict the meaning
of “package” to only surface mount or through hole technologies. Therefore, I find that these
charts do not succeed in demonstrating that all second level connections must occur below or at
the edge of a package body.°

Knowles also argues that the second level connection extends only as far as necessary to
provide the translation between the geometries of an integrated circuit and the geometries of a
printed circuit board. While Knowles has cited to references that discuss the geometric
translation needed between the package and a printed circuit board, I see nothing in these
references indicating that the second level connection of every package must be underneath or
near the package body. (See CX-584 at KE1659770; CX-585 at KE1662221; CX-583 at
KE1660876.) In fact, one of the references explains that short wire length (i.e. a second level
connection close to the package body) is a typical “design goal,” and not a steadfast package
requirement, as Knowles suggests:

As illustrated in Figure 2.1, wire length can sometimes limit the minimum chip

size that can fit within a given package cavity and leadcount. Normally a design

goal is to minimize wire length, both for greater manufacturability or yield and

for improved electrical performance. 1.ong wires are highly inductive and their

use, with high-speed chips, can result in unacceptable noise levels. Shorter wires
improve yield because there is less tendency for wire sweep and electrical

§ I note that the chart in CX-585 is described as “[a] sampling of commercially available package types,” which
makes clear that the chart is not intended to be exhaustive. (CX-585 at KE1662265.)
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shorting to adjacent wires. This can be a significant problem in molded plastic

packages where the molding process, which comes after wire bonding, can apply

considerable force on the wires as molten plastic is injected into the mold press

and flows past the wires [Kovac, 1989].

(CX-583 at KE1660876) (Emphasis added.)

I note too that in the 629 investigation, the Commission stated that “[c]laims 1 and 2 of
the ‘231 patent do not require that the substrate be exclusive to the transducer or not extend
beyond the cover.” (CX-411 at9.) There has been no evidence presented to counter the
Commission’s earlier finding. That earlier finding by the Commission runs counter to Knowles’
argument that the second level connection cannot be at a “distant location” from the device
because it follows that if the substrate can extend beyond the cover, the second level connection
made through the substrate can extend beyond the cover.

Finally, Knowles seeks to include a limitation requiring that the second level interconnect
provides mechanical stability. Knowles relies on an extrinsic textbook for this limitation. The
first cited passage in the textbook states that a package must “provide electrical and mechanical
connection between the microelectronic part and the outside world.” (CX-580 at KE1667338.)
This passage does not support a finding that the second level connection must provide
mechanical stability, as Knowles alleges, because it instead explains that the package must
provide a mechanical connection between the device in the package and the outside world.

The second cited passage states that “[p]ackages provide semiconductor ICs with signal
and power distribution, physical support and chemical protection against the environment.”
(CX-580 at KE1667413.) The “physical support” discussed here is in reference to the first level
connection — the connection of the IC device to the package — and does not concern the second

level connection.

The third cited passage states that a printed wiring board or printed circuit board allows
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“electronic components to be electrically interconnected and mechanically supported.” (CX-580
at KE1667899.) As I have already established supra, I find no reason to limit the meaning of
“package” to require a second level connection to a printed wiring board or printed circuit board.
Thus, this passage does not speak for second level connections beyond connections to printed
wiring boards or printed circuit boards.

The final cited passage states that “[t]he purpose of soldering is to get an electrical,
mechanical and thermal connection between the components and the board.” (CX-580 at
KE1667957.) This unremarkable sentence does nothing to demonstrate that a second level
connection must provide mechanical stability, as it merely explains that a purpose of soldering is
to establish a mechanical connection.

In sum, I find that the intrinsic and extrinsic evidence does not support limiting the
meaning of “package” in the manner proposed by Knowles. I conclude that “package” means “a
single, self-contained unit which fully encloses a device, and which provides: (1) protection for
the device from the external environment, (2) an electrical connection between the device and
the package, and (3) an electrical connection between the package and another circuit outside of
the package.”

2. “Acoustic Port”

The term “acoustic port” appears in asserted claim 1.

Knowles’ Position: Knowles contends that “acoustic port” means “an opening which
allows the passage of an acoustic signal.”

Knowles claims that in the context of claim 1, the acoustic port is a part of the housing
which allows sound to reach the microphone. (Citing JX-1 at 5:23-24.) Knowles notes that the

acoustic port is described differently in various unasserted claims. Knowles argues that by
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comparing the use of the term in claim 1 to the use of the term in the unasserted claims, it is clear
that the features expressly called out in the unasserted claims are not found in claim 1. Knowles
argues that the specification supports Knowles’ construction. (Citing JX-1 at 1:49-51, 2:37-39.)

In its reply brief, Knowles states that the specification text cited by Analog describes
embodiments that are taught in unasserted claims 3 and 4, both which expressly require a
“chamber.” Knowles notes that claim 1 does not require a “chamber.” Knowles argues that
Analog’s attempt to import limitations into claim 1 should be rejected.

Analog’s Position: Analog contends that “acoustic port” means a “passage that allows
acoustic energy to reach the chamber.”

Analog argues that the patentee expressly defined this term when he stated in the
specification that “[t]he acoustic port allows acoustic energy to enter the chamber.” (Citing JX-1
at 2:11-12, 2:24-25.) Analog claims that in this situation, the inventor chose to be his own
lexicographer, requiring an “acoustic port” to allow passage of acoustic energy into the chamber.
(Id.)

Staff’s Position: Staff contends that “acoustic port” means “an opening in the housing
that allows an acoustic signal to pass.”

Staff argues that the plain language of claim 1 supports the construction. (Citing JX-1 at
5:21-25, 6:14-17.) Staff states that the only limitation placed on the acoustic port in claim 1 is
that it must allow the acoustic signal to reach the MEMS microphone.

Staff claims that the specification speaks of the acoustic port in broad terms. Staff asserts
that the specification in no way restricts the meaning of “acoustic port” in the manner proposed
by Analog.

Construction to be applied: “an opening that allows the passage of an acoustic signal”
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Claim 1 requires a “housing including an acoustic port for allowing an acoustic signal to
reach the microelectromechanical system microphone[.]” The parties dispute whether or not this
claim language requires that the acoustic port allow an acoustic signal to reach the chamber. The
chamber is the space formed by the connection of the substrate to the cover. (JX-1 at 4:20-34,
Fig. 1.)

The Summary of the Invention describes multiple embodiments of the claimed invention.
In certain embodiments, the acoustic port is described as follows: “[t]he housing includes an
acoustic port for allowing an acoustic signal to reach the MEMS microphone[.]” (JX-1 at 1:50-
52,2:37-39.) In other embodiments, the acoustic port is described in a different manner: “[t]he
acoustic port allows acoustic energy to enter the chamber.” (Id. at 2:11-12, 2:23-24.) Thus, the
specification describes two different uses of an acoustic port: (1) to allow an acoustic signal to
reach the MEMS microphone; and (2) to allow an acoustic signal to enter the chamber.

The claims reflect the multiple uses of the acoustic port. Independent claims 1 and 5
each require an acoustic port that allows an acoustic signal to reach the MEMS microphone.
Independent claims 3 and 4 each require the acoustic port to allow an acoustic signal to enter the
chamber.”

Claim 1, which is the only asserted claim here, requires “an acoustic port for allowing an
acoustic signal to reach the microelectromechanical system microphone[.]” Claim 1 does not
mention a chamber, and does not provide any indication that the acoustic port must allow
acoustic energy to reach the chamber. Thus, I find that the “acoustic port” is simply an opening
that allows the passage of an acoustic signal.

Analog seeks to limit the meaning of “acoustic port” based on one of the uses described

7 Claim 4 does not include the exact language used in the specification, but it requires “a plurality of acoustic ports
in communication with the chamber.”
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in the specification. This would be error for at least two reasons. First, Analog’s construction
attempts to improperly import a limitation from a preferred embodiment into the claim language.
Innova/Pure Water, 381 F.3d at 1117. I find that Analog has not offered clear evidence that the
patentee acted as his own lexicographer and defined “acoustic port” in the specification, as
Analog suggests. See Mars, Inc. v. HJ. Heinz Co., 377 F.3d 1369, 1375 (Fed. Cir. 2004) (noting
that the specification must include a “clear definition” of a claim term in order to find that the
patentee acted as his own lexicographer); CCS Fitness, Inc. v. Brunswick Corp., 288 F.3d 1359,
1366 (Fed. Cir. 2002) (“[TThe claim term will not receive its ordinary meaning if the patentee
acted as his own lexicographer and clearly set forth a definition of the disputed claim term in
either the specification or prosecution history.”) The portion of the speciﬁcatién upon which
Analog relies only describes a single embodiment of the acoustic port, and, as described supra,
there are two different embodiments of the acoustic port described in the specification.
Therefore, the passage cited by Analog does not serve to define the meaning of “acoustic port”
for the ‘231 patent as a whole.

Second, construing “acoustic port” to require the port to allow an acoustic signal to enter
the chamber would render the claim language in claims 3 and 4 redundant and superfluous.
Claim 3 requires “a plurality of acoustic ports for allowing acoustic energy to enter the
chamber,” while claim 4 requires “a plurality of acoustic ports in communication with the
chamber.” If I adopted Analog’s proposed construction, there would be no need for claims 3 and
4 to specify that the acoustic port allows acoustic energy to reach the chamber. Analog’s
proposed construction therefore renders this claim language superfluous, a result that has been
repeatedly rejected by the Federal Circuit. See, e.g., Mangosofi, Inc. v. Oracle Corp., 525 F.3d

1327, 1330 (Fed. Cir. 2008) (rejecting a claim construction that would render claim language
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superfluous); Stumbo v. Eastman Outdoors, Inc., 508 F.3d 1358, 1362 (Fed. Cir. 2007) (same).
C. The ‘089 Patent
1. “Surface Mountable Package”

The term “surface mountable package” appears in asserted claims 1, 2, 7, 15, 16, 17, 18,
and 20.

Knowles’ Position: Knowles reiterates that “a preamble limits the invention if it recites
essential structure or steps, or if it is ‘necessary to give life, meaning, and vitality’ to the claim,”
and that “when reciting additional structure or steps underscored as important by the
specification, the preamble may operate as a claim limitation.” Catalina, 289 F.3d at 808.
Knowles says the Patentee’s choice of the term “surface mountable package” in the claim
preamble is clearly a structural limitation that gives “life, meaning, and vitality” to the collection
of claim elements following the preamble; this is evident since the entirety of the specification
refers to the invention as a “package.”

Knowles says, first, it is clear from the specification that the Patentee was characterizing
his invention as a “package.” Knowles cites as an example, that the Summary of the Invention
states that the “present invention is directed to microphone packages” and proceeds to highlight
the benefits of the package. (Citing JX-2 at 3:11-16) Knowles asserts that the 29 drawings
included in the specification illustrate various aspects and embodiments of the claimed package.
(Citing JX-2 at 3:36-48, and 4:5-7:51 (describing Figs. 4 through 29))

Knowles continues that it is clear that the Patentee was further limiting his invention to a
particular type of package, namely a “surface mountable” package. Knowles argues that like
“package”, the term “surface mountable” also gives “life, meaning, and vitality” to the Claim.

Knowles says “surface mountable” provides context to the Claim 1 element “an outside surface
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of the surface mountable package comprising a plurality of terminal pads electrically coupled to
the patterned conductive layer.” (Citing JX- at 11:33-37) Knowles adds that multiple drawings
show the presence of terminal pads on the outside surface of the package. (Citing JX-2 element
“70” in Figs. 7-11, 13, 15-18, 23-26) Knowles avers that the specification indicates that the
purpose of those terminal pads is to connect the package to the surface of the user’s PC board;
for example, in describing the configuration shown in Fig. 15, the specification notes: “The
bottom portion further comprises solder pads 70 for electrical connection to an end user’s
board.” (Id. 6:16-17, 6:55-16 (describing Fig. 23), 7:1-7 (describing Fig. 24), 7:7-14 (describing
Fig. 25); and 7:15-28 (describing Fig. 26)) Knowles contends that without the limitation
“surface mountable package”, the term “terminal pad” could be interpreted broader than what
was disclosed in the specification; however, given the context provided by the “surface
mountable package” limitation, “terminal pad” has a specific and finite meaning.
Knowles cites the testimony of its expert Dr. Bauer, to wit:
[A]s I noted in my answer to question 16, the term “package” provides context to the
collection of elements in the remainder of Claim 1; that is, these are not just random
elements put together, but they are put together in a “package.” Similarly, “surface
mountable” is also a term of art, and as such, like “package,” by including the word
“surface mountable,” the inventor invoked an entire industry—there are books, seminars,
and trade groups all devoted to surface mount technology. By referring to the collection
of elements found in the body of the claim as a “surface mountable package,” the
inventor put the reader on notice not only that the collection was limited to a “package,”
but a type of package compatible with surface mount assembly technology.
(Citing CX-461, Q. 18)
Knowles says that neither of Analog’s experts testified to the contrary, although both

were made aware of Dr. Bauer’s position since it appeared in his direct witness statement.

Knowles states that one of Analog’s experts, Dr. Tummala, did not make a rebuttal witness
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statement, and Analog’s other expert, Dr. Pecht, did not rebut Dr. Bauer’s opinion about the role
of “surface mountable package” in Claim 1.

Knowles has proposed that “surface mountable™ be construed as: “[o]rdinary meaning,
namely, the ability to mount electrical components on the surface of a printed circuit board, held
in place by soldering the abutting surfaces of the electrical component and the circuit board, and
suitable for automated assembly processes.” (Citing CX-554 at 3.)

Knowles cites the testimony of its expert, Dr. Bauer, to define surface mountable as a
“term of art” to one of ordinary skill in the art. (Citing CX-461 at Q. 18, 45.) Dr. Bauer also
testified that by using surface mountable together with package, “the inventor put the reader on
notice not only that the collection was limited to a ‘package,’ but a type of package compatible
with surface mount assembly technology.” (Id.) Knowles asserts that a person having ordinary
skill in the art would recognize that there is an ordinary and customary meaning for surface
mountable, and upon reading the claims and specification of the ‘089 patent, would recognize
that the inventor was referring to this ordinary and customary meaning rather than a definition
that would encompass not only standard surface mount techniques, but also unusual and little-
used techniques.

Knowles avers that Dr. Bauer relied upon a number of textbooks in confirming that
Knowles’ proposed constructions were consistent with what a person having ordinary skill in the
art would understand to be its ordinary and customary meaning. Knowles provides a list of the
references, including CX-580, CX-581, CX-585, CX-588, CX-589, and CX-591. (Citing Tr. at
219:16-223:9.) Knowles argues that the cited references show that to a person having ordinary
skill in the art, the ordinary and customary meaning of “surface mountable”, in the context of the

package disclosed by the 089 patent, includes at least the following characteristics:
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The package has flat leaded or leadless second-level interconnects

. The second-level connection is made on the flat, metalized surface of a printed
circuit board
. Mounting the package on the board utilizes an automated process consisting of

applying solder paste on the board, using “pick-and-place” equipment to position
the package on the board, and heating the entire board in a “reflow” oven to bond
the solder paste on the board to the flat leads or pads on the package
Knowles asserts that “surface mountable” packages are different from through-hole
mounted packages, in that with through-hole packages, the leads are inserted into the printed
circuit board, but with surface mountable packages, the leads (or pads) are flush against the top
surface of the printed circuit board. (Citing as examples CX-580 at p. 67; CX-585 at p. 73; CX-
588 at pp. 190-191.)
Knowles argues that it is the second level connection (i.e., a lead or pad), and not just

some part of the package, that is connected onto the top surface of the printed circuit board.

Knowles includes a figure out of Dr. Tummala’s Fundamentals book to illustrate its point:

Surface Mount Asserhly

(Citing CX-580 at p. 662.)

Knowles contends that surface mountable packages have advantages over through-hole
packages in terms of size, reliability, and usability. (Citing CX-580 at p. 660; CX-589 at pp. 14-
15,17 and 212; CX-591 at p. 1.)

Knowles says that Dr. Tummala’s Fundamentals book describes the process of attaching

surface mountable components to a printed circuit board:
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The main process steps of surface mount assembly are solder-paste printing, assembly of
components and reflow soldering. Figure 17.4 shows a typical surface mount assembly

line.

%

L. 8 i

= = B =

(Citing CX-580 at pp. 660, 663.)

Knowles says the process described in CX-580, describes in detail the application of

solder paste to the printed circuit board; the placement of surface mount components, which is

described as “almost always automated;” and the creation of the solder joint in a reflow oven.

(Citing CX-580 at pp. 663-679.)

Knowles cites the testimony of Dr. Tummala to say that for the surface mountable

package disclosed in the ‘089 patent, standard reflow soldering would be required, and that hot

bar soldering, would not work:

A.

LR PO PO PR

Now, you are familiar with the Minervini ‘089 patent, correct?
Correct.

And there are solder pads on the outside of the package, right?
Right.

~ And the solder pads are on the bottom side of the package, right?

Yes.

And you can’t use hot bar soldering to surface mount the Minervini ‘089
package, can you?
No.

You would have to use standard reflow soldering to surface mount the
Minervini ‘089 package to a printed circuit board. Isn’t that what you
would use?

Correct.

(Citing Tr. at 483:15-484:7.)
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Knowles refers to CX-589 and says it describes the standard process sequence for surface
mount technology, namely, application of solder paste to the printed circuit board, followed by
the placement of components, followed by heating in a reflow oven. Knowles asserts that this
book devotes an entire chapter to “Component Placement.” Knowles says in the introduction to
that paragraph, it notes that automated placement equipment is “almost mandatory,” and that
“manual placement of surface mount components, which is neither reliable nor economical,
should not be used for production.” Knowles states that the book also devotes an entire chapter
to “Soldering of Surface Mounted Components,” specifically concentrating “on the details of
commonly used production volume soldering processes for surface mount assemblies of various
types.” (Citing CX-589 at pp. 493, 534, 588-591.)

Knowles cites Dr. Bauer’s testimony regarding surface mounting to say:

[T]the normal way or the ordinary way that a person havihg ordinary skill in the

art would do that is to, as I described a moment ago, would be to apply solder

paste to the pads on the substrate, typically using a stencil printing process but

there are other automated techniques for applying that paste as well. Secondly,

they would place the components and this, as I pointed out before, the vast

majority of components are far too small to be handled by hand anyway. So an

automated pick and place machine would place these components on to the board,

making sure that they were in the proper orientation and aligned with the pads.

Then the board would be run through a reflow process, which could be an infrared

oven, a convection oven, vapor phase reflow, something of that sort. And that’s

the way, as I say, well in excess of 95 percent, 90, 95 percent of the products in

the world are fabricated that way.

(Citing Tr. at 209:11-210:8, 216:1-25.)

Knowles concludes that it is clear from the extrinsic evidence that surface mountable has

an ordinary and customary meaning that is consistent with Knowles’ proposed construction, and

it is clear from comparing the extrinsic evidence to what is taught by and disclosed in Minervini

‘089 that the term as used in claim 1 of the ‘089 patent has the meaning it proposes which is in
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harmony with the use of surface mountable within the intrinsic record. (Citing Phillips, 413 F.3d
at 1318.)

Referring to the ‘089 patent, Knowles asserts that claim 1 uses the term “surface
mountable” in a manner consistent with the ordinary and customary meaning of that term.
Knowles says that claim 1 requires terminal pads on the outside of the package, and these
terminal pads are electrically coupled to the patterned conductive layer. (Citing JX-2 at 11:33-
36.) Knowles contends that the terminal pads are where the package is surface mounted to the
printed circuit board, and that the use of the suffix “able” does not expand the scope of the claim
to encompass any and all manner and method of mounting. (Citing Abbott Labs v. Sandoz, 566
F.3d 1282, 1296 (Fed. Cir. 2009).) Knowles’ inclusion of the phrase ability to mount means the
ability to mount in the manner and method taught and disclosed in the ‘089 patent, which it says
is “on the surface of a printed circuit board, held in place by soldering the abutting surfaces of
the electrical component and the circuit board, and suitable for automated assembly processes.”

Knowles asserts that the ‘089 patent’s specification uses the term “surface mountable” in
a manner consistent with the ordinary and customary meaning of that term. Knowles says that
the specification further describes the electrical attributes of the invention and repeatedly states
that the package is intended to be attached to an end user circuit board. (Citing JX-2 at 2:3-7,
3:54-60; 4:5-11; 6:16-17; 5:8-9; 5:44-45; 6:55-56; 7:1-2; 7:8-9; 7:15-16.) Knowles continues
that the specification notes that the use of FR-4 for building the package would be advantageous
because the package and the “end user’s PCB” would have a better match of thermal coefficients
of expansion. (Citing JX-2 at 3:24-27.) Knowles adds that the specification states that the
package “would most likely be attached to a [sic] end user’s PCB 28 via a solder reflow

process,” (citing JX-2 at 4:5-8), and in one embodiment, it includes a sealing ring that will seal
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the interior “during surface mounting to a user’s ‘board’ 28 (Figs. 3-5).” (Citing JX-2 at 3:56-
59.) Knowles says that the specification refers to the external pads on the package as “solder
pads.” (Citing JX-2 at 3:29-33; 6:16-17; 6:65-67.) Knowles concludes that the specification
“notes that the inventive package would have a smaller footprint than other surface mount
packages”, including packages with “gull” style leads. (Citing JX-2 at 3:29-35.) Knowles says
JX-2, Figs. 7-10, 15-18, and 23-26 show the presence of the solder pads 70 on the underside of
the package body.

Knowles asserts that the prosecution history does not reveal any further substantive
description of the meaning of a surface mountable package, nor does it suggest that the inventor
intended to deviate from the ordinary meaning of that term.

In its reply brief, Knowles says that Analog has not argued in its Post-Hearing Brief that
the term surface mountable package in the preamble is not a claim limitation. Knowles
concludes that, therefore, pursuant to Ground Rule 11, Analog has waived this issue.

Knowles argues that Analog errs by muddling “the distinction between the knowledge
possessed by the hypothetical person having ordinary skill in the art and the perspective of that
person in understanding and interpreting claim terms in light of that knowledge.” Knowles
argues that ordinary meaning means “ordinary” and it is error to incorporate an extraordinary
construction into that ordinary meaning. (Citing Nystrom, 424 F.3d at 1 145—46.) Knowles
contends that Analog “muddles the distinction between what is feasible and what is ordinary.”
Knowles says that the Federal Circuit has noted, a patentee cannot widen the scope of the claims
merely by using a word with the “probabilistic suffix ‘able.”” (Citing Abbott Labs. v. Sandoz

Inc., 566 F.3d 1282, 1296 (Fed. Cir. 2009).) Knowles reasons that Analog cannot widen the
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scope of “surface mountable” to encompass inapplicable prior art by claiming that in some
uncommon application, it could be mountable on some surface.

Knowles states that Analog, in its Pre-Hearing Brief, asserted that surface mountable
package in the preamble was not a limitation. Knowles asserts that Analog has not raised this
defense in its Post-Hearing Brief, and therefore, pursuant to Ground Rule 11, Knowles
understands this defense to have been waived.

Knowles asserts that the parties are in agreement that it is proper to look to the extrinsic

% Knowles argues

evidence to determine the ordinary meaning of the term “surface mountable.
that without making a single reference to any extrinsic source beyond a glossary entry for
“surface mounting” found in one of Dr. Pecht’s books, Analog proclaims that its construction of
“surface mountable” is “consistent with the ordinary meaning of the term.” (Citing RIB at 82.)
Knowles asserts that Analog ignores the “vast amount of literature on electronic packaging” that
would have been available to a person having ordinary skill in the art in the year 2000. (Citing
RX-354C at Q. 49.)

Knowles says that Analog distorts Dr. Bauer’s testimony when, after setting out a
glossary definition of “surface mounting,” it claims that “Dr. Bauer takes no substantive issue

with this construction, and he thinks it is “fair.” (Citing RIB at 82.) Knowles notes that on

redirect, Dr. Bauer testified:

Q. You were asked a couple of times if various definitions were fair. Do you
recall that?
A. Yes, I do.

Q. And you said that they were generally fair. Is that correct?

¥ Knowles states that the parties have identified “package”, “surface mountable”, and “surface mountable package”
as disputed terms. Referring to CIB at 75 n. 7, Knowles contends that a surface mountable package is simply the
combination of “surface mountable” and “package.” Knowles says the ordinary meaning of “package” has been
addressed in the context of the ‘231 patent and is equally applicable here; Knowles notes that its argument in this
section will address only the “surface mountable™ portion.

42



PUBLIC VERSION

A. Fair, but incomplete.

Okay. What do you mean by incomplete?

The -- in my opinion, all of the proposed constructions impose either
unnecessary restrictions or ambiguities that would clearly in my mind, at
least, be understood by a person having ordinary skill in the art when they
were reading the patents in question, Minervini ‘231 and Minervini ‘089
specifically. And as I tried to express, all of the constructions allow a
person having ordinary skill in the art to add their own interpretation based
on their understanding of the industry and of those -- their reading of those
patents.

s

(Citing Tr. at 193:18-194:14.)

Analog’s Position: Analog notes that it has already discussed the construction of
“package” in the context of the 231 patent, and asserts that the remaining issue to be addressed
is the construction of “surface mountable.”

Analog states that the parties agree that “surface mountable” should be construed
consistent with its ordinary meaning. (Citing Tr. at 180:13-22.) Analog asserts that the term is
used only in the claim; it is entirely absent from the specification.” (Citing JX-2.) Analog
alleges that the only window into the meaning of “surface mountable” in the specification is a
single passing reference to “surface mounting” in the specification. (Citing JX-2 at 3:58; Tr. at
185:10-185:23.)

Analog contends that Knowles’ expert agrees that at least a portion of the ordinary
meaning of “surface mountable” is “capable of being mounted to the surface of a printed circuit
board,” a construction very similar to Analog’s construction (citing Tr. at 181:14-19) and the
construction Knowles proposed in the MemsTech investigation. (Citing RX-337C at
GILLEO000126.)

Analog asserts that Dr. Bauer, Knowles’ expert, equates “surface mounting” with

? Analog avers that after an initial rejection by the Patent Office, the applicant modified the claims to add “surface
mountable package,” but did not modify the specification to define the term. (Citing RX-377 at ADI00863195-

3200.)
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“surface mountable.” (Citing Tr. at 210:18-21.) Analog says the only published definition of
“surface mounting” in evidence is from one of Dr. Pecht’s books: “the interconnection of
components to the top conductive layer of a printed board without the use of through holes.”
(Citing RX-368 at AD100863231.) Analog says Dr. Bauer takes no substantive issue with this
construction; he thinks it is fair. (Citing Tr. at 186:17-187:6.) Analog argues that while this
definition uses the term “printed board,” “surface mountable packages” may be mounted to
substrates other than printed circuit boards. (Citing RX-353C at Q. 112; Tr. at 161:4-24.)

Analog contends that the dispute focuses on whether “surface mountable” limits the
definition of “package” to'those packages “suitable for automated assembly” and in which the
second level connection “is made by soldering the abutting surfaces of the electrical component
and the circuit board.” (Citing Tr. at 179:22-180:12.)

Analog argues that no evidence in the record supports Knowles’ restrictive construction
of “surface mountable” to require that it be “suitable for automated assembly.” Analbg
continues that no evidence in the record supports Dr. Bauer’s construction that “suital;le for

10 and “not exotic, non-

automated assembly” requires “standard mainstream techniques
standard, one-off techniques.” (Citing CX-461 at Q. 43.) Analog says that Knowles’ expert
limits his opinion to “what one of ordinary skill would think having read the Minervini patent.”
(Citing Tr. at 881:6-14; CX-610 at Q. 23, 81, 87, 93.)

Analog says that Dr. Bauer points to a snippet from specification of the *089 patent,

which states the package “would most likely be attached ... via a solder reflow process,” and he

extrapolates from that statement that the claim requires automation. (Citing JX-2 at 4:5-8)

1 Analog notes that, in his expert report, Dr. Bauer suggested that “standard mainstream techniques” could include
the application of solder paste, use of pick and place robots, and solder reflow. (Citing CX-613 at 11-12; RX-386 at
123:1-18.) Analog says Dr. Tummala and Dr. Pecht have opined that there is no “standard” SMT process. (Citing
RX-353C at Q. 115; RX-470 at Q. 17.)
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(emphasis added by Analog).) Analog contends that the specification does not use the words
“automated,” “automation,” or “automatic” anywhere. Analog asserts that the specification
states that “a solder reflow process” could be used to mount a package, not specifying how the
process is to be performed. Analog concludes that the specification does not limit the mounting
process to an automated one. Analog avers that all of the invalidity experts agree that solder
reflow or surface mounting does not require automation. (Citing Tr. at 188:2-5, 592:7-10; RX-
354C at Q. 165; RX-386 at 119:11-23, 121:13-122:3; RX-470 at Q. 17.)

Analog continues that Dr. Bauer uses Ray Prasad’s book, Surface Mount Technology, in

support of his argument that surface mounting must be automated. Analog contends that Mr.
Prasad’s book does not support Knowles’ construction, quoting: “[T|here are many soldering
processes available for surface mount devices but none is perfect for all applications...The
selection of a process depends on the mix of components to be soldered. Various soldering
processes will complement each other instead of replacing them. Even hand soldering is not
going to disappear entirely.” (Citing RX-365 at ADI00863395.) Analog says that Dr. Tummala
agrees that hand soldering is used in some applications. (Citing Tr. at 592:25-593:8; RX-470 at
Q. 17.) Analog concludes that “suitable for automated assembly” should not be adopted as part
of the construction of “surface mountable.”

Analog argues that narrowing “surface mountable” to a connection “by soldering” is not
supported by the specification; the specification only states that mounting is “likely” done by
“solder reflow.” (Citing JX-2 at 4:5-8.) Analog states that by stating that solder reflow was
“likely” (rather than required), Mr. Minervini explicitly contemplated other alternatives. Analog
says that Knowles admits that Mr. Minervini’s use of “most likely” does not exclude other

~ surface mounting processes, such as using conductive adhesives. (Citing Tr. at 192:4-15,
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590:19-591:8; RX-386 at 110:8-111:3; RX-353C at Q. 115; JX-2 at 11:14-19.) Analog adds that
Mr. Prasad’s book includes conductive adhesive and single point TAB undet the umbrella of
Surface Mount Technology, neither of which require solder. (Citing RX-354C at Q. 164; RX-
365; Tr. at 906:1-907:4.)

Staff’s Position: Staff argues that, like the definition of “package” for the ‘231 patent,
the construction here requires “a single, self-contained unit which encapsulates a device, and
which provides: (1) protection for the device from the external environment, (2) an electrical
connection between the deyice and the package, and (3) an electrical connection between the
package and another circuit outside of the package, and which self-encapsulated unit is capable
of being physical}y directly bonded to a separate substrate.” Staff refers to its definition for the
word “package” with respect to the ‘231 patent and says the same analysis applies here for the
‘089 patent

Staff contehds that the claims of the ‘089 patent do not require a second-level connection
made by soldering the abutting surfaces of the electrical component and the circuit board.
(Citing JX-2 at claim 1.) Staff adds that the ‘089 patent also does not require the “package” to be
suitable for automated assembly processes. Staff concludes that Dr. Bauer, Knowles’ expert,
agreed with these statements at the hearing. (Citing Tr. at 180:13-23.)

Staff says although the term “surface-mount” is used in the claims and throughout the
specification, no explicit definition of this term is given. Staff continues that there is a brief
mention of a solder reflow process for attachment; but this is merely a description of a preferred
embodiment of the patent:

Referring to FIGS. 4 and 5, the final form of the product (shown without the

cover 20) is a silicon condenser microphone package 10 which would most likely
be attached to a end user's PCB 28 via a solder reflow process. FIG. 5 illustrates a
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method of enlarging the back volume 18 by including a chamber 32 within the
end user's circuit board 28.

(Citing JX-2 at 4:5-8.) Staff concurs with Analog that the use of the word “likely” means that
the 089 patent was not limited to just that one technique and other processes were contemplated
by the inventor.

Staff argues that the extrinsic evidence confirms that “surface-mount” is broader than the
construction that Knowles proffers. Staff avers that Dr. Bauer testified that the following was a

b 19

fair definition of the term “surface mount:” “surface mounting is the interconnection of
components to the top conductive layer of a printed circuit board -- of a printed board without
the use of through holes.” (Citing Tr. at 186:21-187:6.) Staff adds that this definition does not
require automation or soldering, as Dr. Bauer testified. (Citing Tr. at 187:7-10; RX-367 at
ADI00863318; RX-368 at ADI00863231.) Staff concludes that Dr. Bauer recognizes that the
ordinary meaning of “surface-mount” does not impose the additional limitations that Knowles
advocates.

Staff argues that other extrinsic evidence also shows that the term “surface mount” does
not require a specific type of mounting process, ie. a second level connection made by soldering
abutting surfaces and made by an automated assembly process. (Citing RX-355C at Q. 152.)
Staff contends that one of ordinary skill in the art would recognize that there are many different
techniques for bonding a package to a board which do not include automation or the use of
solder. (Id.)

Staff asserts that the evidence has shown that, at the time of the invention, one could use

non-automated methods to mount a package to a substrate. (Citing RX-355C at Q. 152; RX-365;

Tr. at 590:2-18.) Staff continues that it was known at the time of the invention that surface-
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mountable packages could be mounted by hand. (Citing RX-470 at Q. 17; CX-589; Tr. at
592:25-593:11.)

Staff adds that the evidence has shown that solder is not a necessary condition to
surface-mount a package, and conductive adhesive can be used to surface mount a package.
(Citing Tr. at 192:1-19, 590:19-591:8.)

Staff argues that Knowles’ construction improperly incorporates limitations that have no
extrinsic support, other than its own expert, and says that such a position has been routinely
rejected by the Federal Circuit. (Citing Markman v. Westview Instruments, Inc., 52 F.3d 967, 981
(Fed. Cir. 1995); Network Commerce, Inc. v. Microsoft Corp., 422 F.3d 1353, 1361 (Fed. Cir.
2005).)

Staff says that in the TEO ID it was noted that Knowles’ proposed construction had no
support in the record. (Citing TEO ID at p. 25.) Staff contends that the evidence has shown here
that Knowles’ same construction still has no support in the record in the permanent relief phase
of the hearing.

In its reply brief, Staff argues that the only support Knowles cites for its position is
“isolated snippets from scientific treatises which do not address the ordinary meaning of the term
surface mountable.” Staff contends that Knowles has created its own special definition of
“surface-mountable package” which has no basis in the record intrinsic to the patent.

Staff says that Knowles seeks to add a limitation to its claim construction by requiring the
package to be attached using reflow soldering techniques. Staff contends there is also no basis
for importing this limitation.

Staff says Knowles cites to Dr. Tummala’s Fundamentals Book (CX-580) which states

that the main process steps for surface-mounting are solder paste printing, assembly of
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components and reflow soldering. Staff argues that the book, “as Knowles’ acknowledges”, also
states that hot-gas soldering, hot-bar soldering, and soft-beam soldering can be used to surface-
mount a package. (Citing CX-580 at pp. 677-678.) Staff argues that Knowles’ “newly proposed
construction” would exclude these techniques.

Staff contends that the claims of the ‘089 patent do not mention solder pads. (Citing JX-
2 at claim 1.) Staff argues that, at best, in a preferred embodiment of the ‘089 patent, the solder
pads are surface mounted via the reflow process. (Citing JX-2 at 6:8-11.)

Construction to be applied: “a single, self-contained unit which fully encloses a device,
and which provides: (1) protection for the device from the external environment, (2) an
electrical connection between the device and the package, and (3) an electrical connection
between the package and another circuit outside of the package, and which self-contained unit is
capable of being physically directly bonded to a separate printed circuit board without the use of
through holes.”

First, I note that neither Analog nor Staff have argued that the term “surface mountable
package” in the preamble is not a claim limitation; but Knowles has argued that it is. In the 629
investigation, | found that the term is a claim limitation. (CX-411; CX-412.) I will not repeat
the discussion and rationale here; but I incorporate that entire discussion herein as though set
forth verbatim, and I reaffirm my finding that the term “surface mountable package” in the
preamble of claim 1 of the ‘089 patent is a claim limitation.

Second, there is no evidence in the record that the term “package” is defined differently
in the ‘231 and ‘089 patents, and I reaffirm the definition of “package” set forth in section
II1.B.1, supra.

While the ‘089 patent refers multiple times to “surface mountable package,” it does not
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provide clear guidance on the proper meaning of that term. Therefore, I find that it is appropriate
to examine extrinsic evidence for further insight into the proper claim construction. Key Pharm.
v. Hercon Labs. Corp., 161 F.3d 709, 716 (Fed. Cir. 1998) (“[A] trial court is quite correct in
hearing and relying on expert testimony on an ultimate claim construction question in cases in
which the intrinsic evidence ( i.e., the patent and its file history-the ‘patent record’) does not
answer the question.”); Vitronics Corp. v. Conceptronic, Inc., 90 F.3d 1576, 1584 (Fed. Cir.
1996) (“No doubt there will be instances in which intrinsic evidence is insufficient to enable the
court to determine the meaning of the asserted claims, and in those instances, extrinsic
evidence...may also properly be relied on to understand the technology and to construe the
claims.”)

Upon review of the record and having observed the testimony of the witnesses on this
matter, I find that the evidence does not support the more narrow definition espoused by
Knowles.

Dr. Bauer, Kndwles’ expert, testified at the hearing that there are only two common or
ordinary ways of attaching to a circuit board. He said they can either be through-hole
components or surface mount soldering. He said, “[S]lomehow you put solder paste down, you
place the component and then you reflow that solder to create a solder joint that provides the
connection between the package and the substrate.” (Tr. 205:2-23.) Dr. Bauer referred to the
specification of the ‘089 patent, saying that it described that the microphone package would
“most likely be attached to an end user’s PCB 28 via a solder reflow process.” (Tr. 211:2-5.) He
did not state unequivocally that surface mounting in all cases requires automated mounting or
solder reflow process. Dr. Tummala testified credibly that hand soldering is used in some

applications. (Tr. 592:25-593:8; and RX-470, Q. 17 at 6-7.)
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Dr. Bauer also admitted on cross-examination that the MEMS package substrate can
extend beyond the boundaries of the cover, and the pads that make contact can also be beyond
the boundaries of the cover. (Tr. 177:6-16.)

Dr. Bauer testified that to a person of ordinary skill in the art, the term “surface
mounting” is equivalent to “surface mountable.” (Tr. 210:18-21.) The only actual published
definition of the term surface mounting in the record is that of Dr. Michael Pecht, in Handbook
of Electronic Package Design, published in 1991, which states: “[t]he interconnection of
components to the top conductive layer of a printed board without the use of through holes.”
(RX-368 at p. 832) Dr. Bauer agreed that this was a fair definition of the term surface mounting,
with the single exception that a person of ordinary skill in the art “would probably not limit it to
top.” (Tr. 186:9-187:6.)

The much quoted portion of the specification that treats the method of surface mounting
says in relevant part:

Referring to FIGS. 4 and 5, the final form of the product (shown without the

cover 20) is a silicon condenser microphone package 10 which would most likely

be attached to a end user’s PCB 28 via a solder reflow process. FIG. 5 illustrates a

method of enlarging the back volume 18 by including a chamber 32 within the

end user's circuit board 28.

(JX-2 at 4:5-8.) The use of the term “most likely” is a clear indicator that the language quoted is
merely illustrative and does not serve to limit the claim.

Based upon the foregoing, I find that the correct construction for the term “surface
mountable package” is “a single, self-contained unit which encapsulates a device, and which
provides: (1) protection for the device from the external environment, (2) an electrical

connection between the device and the package, and (3) an electrical connection between the

package and another circuit outside of the package, and which self-contained unit is capable of
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being physically directly bonded to a separate printed circuit board without the use of through
holes.”

2. “Attached”

The term “attached” appears in asserted claims 1 and 7."!

Knowles’ Position: Knowles contends that the term should be construed as, “[o]rdinary
meaning, namely, joined, connected or bound.” (Citing CX-554 at 4.)

Knowles contends that in the context of the claim language, the term “attached” is used to
describe the relationship between the microphone'? and the package body. Knowles says claim 1
indicates that the microphone is “attached to a surface formed on one of the first member or the 7
second member.” (Citing JX-2 at 11:27-29.) Knowles continues that other dependent claims
teach that the microphone can be attached to various locations on the surface of the first member
or second member. (Citing JX-2 at 11:62-67; 12:1-6; 12:13-19; 12:28-35.) Knowles reasons
that the claim language indicates that attached is used in its ordinary sense, that is, to express that
two elements are joined, connected, or bound.

Knowles argues that the specification confirms that the plain meaning of “attached”
found in the claim language is the proper construction, namely, to express that two elements are
joined, connected, or bound. (Citing JX-2 at 1:51-52, 7:22-26.)

Knowles points to the prosecution history, asserting that arguments made by the inventor

during the prosecution confirm that the plain meaning of “attached” found in the claim language

u Although the term does not specifically appear in the remaining asserted claims 2, 15, 16, 17, 18 and 20, those
claims each depend from claim 1. Therefore all of the elements in claim 1, including the term at issue here, are a
part of those remaining asserted claims.

12 The ‘089 patent consistently uses the term “transducer” rather than “microphone.” In the 629 investigation, I
construed the term “transducer” to mean “microphone.” That construction was based upon the language of the
preamble to claim 1 that requires, “[a] surface mountable package for containing a transducer, the transducer being
responsive to sound pressure levels of an acoustic signal to provide an electrical output representative of the acoustic
signals ...”and was further supported by the dictionary definition of the term microphone. The Commission upheld
my construction of the term in the 629 investigation, and the parties have not disputed that construction in the instant
case. Thus, construction of the term “transducer” remains “microphone.”
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is the proper construction, which is to express that “two elements are joined, connected, or
bound.” Knowles contends that these arguments make clear that the inventor did not require that
“attached” should be limited to a configuration where the two elements must be bonded, glued,
or otherwise permanently affixed to each other. Knowles asserts that, during prosecution, the
examiner rejected the pending claims as anticipated by U.S. Patent No. 5,101,543 (*“Cote™)
Knowles says in distinguishing his invention from what was disclosed by Cote, the inventor
noted that in his invention, the transducer was mounted or attached either to a surface on the first
member or to a surface on the second member; in contrast, the transducer in Cote was mounted
or attached to both members, quoting:

The electret transducer taught by Cote is not mounted or attached to a surface

formed on one of first and second members. Instead, Cote teaches an electret

microphone that mounts to an upper rim portion of a base (col. 3, line 30) and an

annular shoulder of a cap (col. 3, line 58). Thus, Cote does not teach the claimed

structure wherein the microphone transducer is aftached to a surface of one of the

first and second members.

(Citing CX-433 at p. 9 (emphasis added by Knowles).)

Knowles asserts that in Cote, the microphone components were held in place by pressure;
that is, they were not bonded, glued, or otherwise permanently affixed to the cap and base,
quoting:

An annual shoulder 61 formed on the inner surface of cap 24 presses the

diaphragm 60 and spacer 38 against electret 54 and support ring 56 to sandwich
the board 40 between the upper rim of base 22 and spacer 58.

(Citing CX-341 at 3:57-61 (emphasis added by Knowles).)

Knowles concludes that when the inventor used the word “attached” in the context of
how the microphone was placed in contact with the package body, he did not require that the
attachment use any sort of permanent method. Knowles adds that “joined, connected or bound”

accurately conveys the inventor’s intentions.
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In its reply brief, Knowles says that Analog argues that “attached” should be construed to
require some sort of permanent joining rather than “merely in contact.” (Citing RIB at 86-87.)
Knowles says that Analog claims that “Knowles’ construction of mere contact is designed to
avoid the prior art.” (Citing RIB at 87.) Knowles says that Analog is half-right in that regard —
during prosecution, the applicant used the word “attached” in distinguishing prior art, namely,
Cote, quoting: “[t]he electret transducer taught by Cote is n(;t mounted or attached to a surface
formed on one of first and second members.” (Citing CX-433 at p. 9 (emphasis added by
Knowles).) Knowles refers to its initial brief at § IV.A.4.c, and says the transducer in Cote was
sandwiched, but not permanently affixed, between the upper rim of the base and the annular
shoulder of the cap. Knowles argues that the prosecution history dictates that “attached” should
not be construed as requiring the use of any sort of glue or other adhesive.

Responding to Analog’s argument that in Cote, “[t]he upper and lower housings are
attached together with epoxy at element 48,” Knowles counters that what Cote discloses is the
use of an “epoxy seal 46.” (Citing CX-341 at 3:33-37; RIB 90.) Knowles cites an extrinsic
source, saying “epoxy” refers to an organic chemical containing a group (epoxy group) that
consists of an oxygen atom bound to two already connected atoms, usually carbon. (Citing
Webster’s College Dictionary (1991).) Knowles contends that epoxies can be polymerized into
“epoxy resins” that can be used for adhesives, but there is no suggestion in Cote itself, and
Analog has offered no expert opinion, that the “epoxy seal 46” shown in Cote Fig. 1 is any kind
of glue.

Analog’s Position: Analog says that the crux of the dispute between the parties is

2% 4e

whether “attached” is broad enough to encompass terms like “touching,” “connected,” or

“contacting,” without any force joining the two items together. Analog contends its construction
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of “attached” is consistent with the plain and ordinary meaning of the term and with the use of
“attached” in the specification.

Analog notes that the language of claim 1 of the 089 patent reads “the transducer being
attached to a surface formed on one of the first member or the second member.” Analog quotes
the specification to say, “[sJome portion of the package fabrication is performed after the
transducer 58 has been attached. In particular, the through hole formation, plating, and solder
pad definition would be done after the transducer 58 is attached.” (Citing JX-2 at 7:22-26.)
Analog asserts that the *089 patent specification discusses drilling a hole in the substrate
member, plating, and solder pad definition after the transducer has been “attached” to the
member. Analog contends that these steps require manipulation of the substrate member such
that if the transducer was not fastened or affixed to the substrate in some way, it would likely get
damaged. Analog conclude that the specification suggests that “attached” must mean “fastened
or affixed.”

Analog argues that the