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DECLARATION OF GORDON MACPHERSON

I, Gordon MacPherson, am over twenty-one (21) years of age.  I have never been 
convicted of a felony, and I am fully competent to make this declaration.  I declare the following 
to be true to the best of my knowledge, information and belief:

1. I am Director Board Governance & IP Operations of The Institute of Electrical and 
Electronics Engineers, Incorporated (“IEEE”).

2. IEEE is a neutral third party in this dispute.

3. I am not being compensated for this declaration and IEEE is only being reimbursed 
for the cost of the article I am certifying.

4. Among my responsibilities as Director Board Governance & IP Operations, I act as a 
custodian of certain records for IEEE.

5. I make this declaration based on my personal knowledge and information contained 
in the business records of IEEE.

6. As part of its ordinary course of business, IEEE publishes and makes available 
technical articles and standards.  These publications are made available for public 
download through the IEEE digital library, IEEE Xplore.

7. It is the regular practice of IEEE to publish articles and other writings including 
article abstracts and make them available to the public through IEEE Xplore.  IEEE 
maintains copies of publications in the ordinary course of its regularly conducted 
activities.

8. The article below has been attached as Exhibit A to this declaration:

A. T. Suga, et al.; “Surface activated bonding for new flip chip and bumpless 
interconnect systems”, published in 52nd Electronic Components and 
Technology Conference 2002, date of conference May 28 - 31, 2002.

9. I obtained a copy of Exhibit A through IEEE Xplore, where it is maintained in the 
ordinary course of IEEE’s business.  Exhibit A is a true and correct copy of the 
Exhibit, as it existed on or about November 18, 2022.

10. The article and abstract from IEEE Xplore shows the date of publication.  IEEE
Xplore populates this information using the metadata associated with the publication.
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11. T. Suga, et al.; “Surface activated bonding for new flip chip and bumpless 
interconnect systems”, published in 52nd Electronic Components and Technology 
Conference 2002, date of conference May 28 - 31, 2002.  Copies of the conference 
proceedings were made available no later than the last day of the conference. The 
article is currently available for public download from the IEEE digital library, IEEE 
Xplore. 

12. I hereby declare that all statements made herein of my own knowledge are true and 
that all statements made on information and belief are believed to be true, and further 
that these statements were made with the knowledge that willful false statements and 
the like are punishable by fine or imprisonment, or both, under 18 U.S.C. § 1001. 
 

I declare under penalty of perjury that the foregoing statements are true and correct. 
 
Executed on: 
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Abstract:
As microelectronic integration trends move toward ultrafine density flip chips
and bumpless interconnect systems, it is necessary to develop a low cost, ultra-
high density, low-damage and low-temperature interconnect technology. To
satisfy this requirement, a new bonding method, the surface activated bonding
(SAB), was introduced. In this process, the bonding pads on chips and bumps
on substrates are first cleaned by Ar plasma or atom beam irradiation, precisely
aligned with an accuracy of less than /spl plusmn/0.5 /spl mu/m. Then they are
bonded directly to each other only by contact at room temperature or low
temperature in a newly developed flip chip bonder. This procedure, which
enables the bonding in an inert ambient atmosphere of N/sub 2,/ under
atmospheric pressure, cuts down the bonding condition requirements and
decreased the process cost. Some preliminary experiments have led to Au-Au
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and Au-Cu direct bonding, demonstrating the performance of the new bonding
system.
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Introduction
Recently, the authors have proposed a new concept of the
bumpless interconnect for the next generation electronic
packaging [1]. In high density integrated systems under the
concept of bumpless interconnect, different types of device
modules, which are fabricated in separate wafers by different
processes, are bonded directly on to a global interconnect board
composed of transmission line structure as another thin module.
The “bumpless interconnect” means that two structures
composed of interconnections and insulating layers are bonded
directly to each other without bump-like electrode. The layer
structures represent either combinations of chip on substrate,
chip on chip, or wiring layer on active devices. In particular,
separation of global interconnects from active device layer might
improve the yield of multi-layer interconnection. Also an
improvement in signal transmission rate can be expected by
incorporating an adequate transmission line structure into the
substrate and shortening interconnection between devices. Such
ultra-fine pitch interconnect may allow two different devices, such
as analog, RF, digital, or even MEMS devices to interconnect to
each other in a vertical direction.
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