UNITED STATES PATENT AND TRADEMARK OFFICE

BEFORE THE PATENT TRIAL AND APPEAL BOARD

SONY CORPORATION,
Petitioner

V.

RAYTHEON COMPANY,
Patent Owner

Case: IPR2015-01201

Patent 5,591,678

DECLARATION OF EUGENE A. FITZGERALD

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

TABLE OF CONTENTS

L. INtrOAUCTION ... e e e e 1
II.  Qualifications and Compensation ............ccccceeeeiiiiiiiiiiiiiiieee, |
III.  Materials Considered ............coeeiieiiiiiiiiiiiiiiiee e e e e 5
IV.  Level of Ordinary Skill in the Art .......cccooviiiiiiiiie e 5
V. My Understanding of Patent Law ........cccccceeviiiiiiiiiiiiiiiiee e 6
A, Burden of Proof ........oooiiee e 7
B W N 41 (6310 15 o) o WO 7
C.  ODVIOUSIIESS..ceiieiieeiiiiiiiiiieeeeeeeeeeiittreeeeeeeeeessnanatereeeeeeeeeansnnnnsreeaeeeens 7
D Claim COoNStIUCHION ....eeeeeeeeeiiiiiiiiieee e e e et eee e e e e e e e eeeeeeeeeeanes 9
Lo SBACRING ..o e e e e 9
2.  “Etchable Layer” and “Etch-Stop Layer”........cccccccoovvviririnennn.. 10

3. “Etching Away the Etchable Layer of the First Substrate
Down to the Etch-Stop Layer” ........cccccvveeiiiiiiiiiiiieeeeeee e 11
VI.  Relevant Time Frame..........ccccccvveiiiiiiiiiiiiiiiieeee e 12
VII. Technical Background ............cccccoiiiiiiiiiiiiiiiiiiee e 13
A. Integrated Circuit Manufacturing...........cocccvviiiiieeeeeeeiiciiiiieeeeee e 13
L. MOOTe S LaW oooeiieeieiiieeeeeeeeeeee, 13
2. Advanced Packaging ...........cccccoeiiiiiiiiiiiiiiiie e, 16
3. Microelectronic ProCESSES .......cuvveeeeriiiiiiiiiiiiieeeeeeeeiiiieeeeeee e 18
4. Material Removal Processes .........cceeevevvriiiiiiiiiieeeeieiniiiieeeennn. 19
VIII. Predictability in the Art..........cooviiiiiiiiiiiiiiiiiiieee e 31

i

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



rpada
Typewritten Text

https://www.docketalarm.com/

IX.  The PO78 PateNl...cen oo e eens 34

X.  Prosecution History of the 678 Patent.........cccccceovvviiiiiiiiinieiiiiiiiieeeen. 34
XI. The ’678 Patent Requires Etching to Remove a Portion of its
Substrate, and Does Not Disclose CMP for This Purpose ..........ccccccuvvvvnnne. 35
XII. CMP is Not Etching, Does Not Include Etching and Therefore, CMP
1s Not “Similar” to EtChing ...........ccoovviiiiiiiiiiiiiieeeeeeeee 38
A.  CMP and Etching Have Different Selectivity...........cccceeviieieinnnnnen. 40
B.  CMP and Etching Result in Different Roughness of Substrates ........ 43
C.  CMP and Etching Result in Different Degrees of
COoNtAMINATION ...eeiiiiiiiiiiiiiiiiiiee ettt e e e e ee e 45
D. CMP and Etching Speeds Are Different............cccoccuviviiiiieeieinnnnnnne. 46
E. CMP and Etching Involve Different Uniformity of Removal
ACross the Wafer .......ocuviiiiiiiiii 48
XIIL. Prior Art ANALYSIS cieeeeiiiiiiiiiiiiieeee ettt ettt e e e e e e e e sanaaneeeae s 49
A. Bertin Does Not Anticipate Claims 1, 6, 7, 10 and 11
(Ground 1) e, 50
1. Bertin 1s NOt Prior Art .....ccoooouiiiiiiiiiiiiiiiiiiiicceeeec e 50
B. The Combination of Bertin and Morimoto Would Not Render
Claims 5 and 12-13 Obvious (Ground 2) ............coeeeeeeeeiiinnnneenee. 51
1. Bertin is NOt Prior Art .....ccoooouiiiiiiiiiiiiiiiiieceeieec e 51
2. Morimoto Does Not Disclose Etching ..........cccccceevvviiiniinnenn..n. 51
3.  Morimoto Does Not Disclose an Etch-Stop Layer..................... 53
4. Claim-by-Claim Analysis (Claims 5, 12 and 13).........ccccveeeeeee. 59
C.  The Combination of Morimoto With Any of the So-Called

DOCKET

_ ARM

“CMP / Etching References” Would Not Render Claims 1-2, 4-
5,10, 13-14, and 16-17 Obvious (Ground 4)........cccceeeeeeveeecccccennnnnnns 61

1

Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

1. Several of the So-Called “CMP / Etching References” are
NOE PIIOT ATt oo

2. The “CMP / Etching References” Would Not be Combined
With MOTIMOLO ...eeviiiiiiiiiiciiiiiicceeee e

3. Claim ANALYSIS ..oeeeeeeeiiiiiiieeee e e

D.  Morimoto With Any of the “CMP / Etching References” in
Combination With Oldham Would Not Render Claims 8 and 18
Obvious (Ground 5) ....ccceeeeeeeieiiiieeeeeeeeeeeeeeeeeeeeeeeee e,

E.  Morimoto With Any of the “CMP / Etching References” in
Combination With Bertin Would Not Render Claims 3 and 15
Obvious (Ground 6) ........ccoeeeeeeieiiiiieeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeeee e,

1. Bertin 1S NOt Prior ATt .eeeeeeeiee e e e e

XTIV . CONCIUSION et e e et e e e e e e e e e e e e e

Appendix 1 — Curriculum Vitae

Appendix 2 — List of Documents Considered

111

DOCKET

A R M Find authenticated court documents without watermarks at docketalarm.com.



https://www.docketalarm.com/

l. I ntroduction

l. The facts set forth below are known to me personally, and I have firsthand
knowledge of them.
2. I make this Declaration in support of the Patent Owner’s response to the

Petition for inter partes review (“IPR”) of U.S. Patent No. 5,591,678 (“the *678
Patent™).

3. I have been retained by Steptoe & Johnson LLP on behalf of the Patent
Owner, Raytheon Company.

4, I have been asked to provide my technical review, analysis, insights, and
opinions on the materials I have reviewed in this case related to the 678 Patent,
including the references cited in Petitioner’s grounds of rejection set forth in
Petition No. IPR2015-01201 for Inter Partes Review of the 678 Patent
(“Petition”), and the scientific and technical knowledge regarding the same subject
matter at the time of the inventions disclosed in the *678 Patent.

1. Qualifications and Compensation

5. [ am over the age of eighteen and I am a citizen of the United States.
6. I have summarized in this section my educational background, career
history, and other relevant qualifications. My curriculum vitae, including my

qualifications, a list of the publications that I have authored during my technical
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