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APPLICATION FOR LETTERS PATENT

TO ALL WHOM IT MAY CONCERN:

BE IT KNOWN THAT PETER M. DUSSINGER, a resident of Lititz,
Pennsylvania, and THOMAS L. MYERS, a resident of Lititz,
Pennsylvania, both citizens of the United States of America,
have invented certain new and useful improvements in an

INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER
WITH THROUGH MOUNTING HOLES

of which the following is a specification:
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BACKGROUND OF THE INVENTION

This invention relates generally to active solid state
devices, and more specifically to a heat pipe for cooling an
integrated circuit chip, with the heat pipe designed to be held
in direct contact with the integrated circuit.

As integrated circuit chips decrease in size and increase
in power} the required heat sinks and heat. spreaders have grown
to bé larger than the chips. Heat sinks are most effective
when there is a uniform heat flux applied over the entire heat
input surface. When a heaf sink with a large heat input
surface is attached to a heat source of much smaller contact
area, there is significant resistance to the flow of heat along
the heat input surface of the heat sink to the other portions
of the heat sink surface which are not in direct contact with
the contact area of the integrated circuit chip. Higher power
and smaller heat sources, or heat sources which are off center
from the heat sink, increase the resistance to heat flow to the
balance of the heat sink. This phenomenon can cause‘great
differences in the effectiveness of heat transfer from various
parts of a heat sink. The effect of this unbalanced heat
transfer is reduced performance of the integrated circuit chip
and decreased reliability due to high operating temperatures.

The brute force approach to overcoming the resistance to

heat flow within heat sinks which are larger than the device
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being cooled is to increase the size of the heat sink, increase
the thickness of the heat sink surface which contacts the
device to be cooled, increase the air flow which cools the heat
sink, or reduce the temperature of the cooling air. However,
these approaches increase weight, noise, system complexity, and
expense.

It would be a great advantage to have a simple, light
weight heat sink for an integrated circuit chip which includes
an essentially isothermal surface even though only a part of
the surface is in contact with the chip, and also includes a
simple means for assuring intimate contact with the integrated
circuit chip to provide good heat transfer between the chip and
the heat sink.

SUMMARY OF THE INVENTION

The present invention is an inexpensive heat pipe heat
spreader for integrated circuit chips which is of simple, light

weight construction. It is easily manufactured, requires

"little additional space, and provides additional surface area

for cooling the integrated circuit and for attachment to heat
transfer devices for moving the heat away from the integrated
circuit chip to a location from which the heat can be more

easily disposed of. Furthermore, the heat pipe heat spreader
is constructed to assure precise flatness and to maximize heat

transfer from the heat source and to the heat sink, and has
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holes through its body to facilitate mounting.

The heat spreader of the present invention is a heat pipe
which requires no significant modificatién of the circuit board
or socket because it is held in intimate contact with the
integrated circuit chip by conventional screws attached to the
integrated circuit mounting board. This means that the
invention uses a very minimum number of simple parts.
Furthermore, the same screws which hold the heat spreader
against the chip can also be used to clamp a finned heat sink
to the opposite surface of the heat spfeader.

The internal structure of the heat pipe is an evacuated
vapor chamber with a limited amount of liquid and includes a
pattern of spacers extending between and contacting the two
plates or any other boundary structure forming the vapor
chamber. The spacers prevent the plates from bowing inward,
and therefore maintain the vital flat surface for contact with
the integrated circuit chip. These spacers can be solid
columns, embossed depressions formed in one of the plates, or a
mixture of the two. Porous capillary wick material also covers
the inside surfaces of the heat pipe and has a substantial
thickness surrounding the surfaces of the spacers within the
heat pipe, thus forming pillars of porous wick surrounding the
supporting spacers. The wick material therefore spans the

space between the plates in multiple locations.
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The spacers thus serve important purposes. They support
the flat plates and prevent them from deflecting inward and
distorting the plates to deform the flat surfaces which are
required for good heat transfer. The spacers also serve as
critical support for the portions of the capillary wick which
span the internal space between the plates. The capillary wick
pillars which span the space between the plates provide a
gravity independent characteristic to the heat spreader, and
the spacers around which the wick pillars are located assure
that the capillary wick is not subjected to destructive
compression forces.

The spacers also make it possible to provide holes into and
through the vapor chamber, an apparent inconsistency since a
heat pipe vacuum chamber is supposed to be vacuum tight. This
is accomplished by bonding the spacers, if they are solid, to
both plates of'the heat pipe, or, if they are embossed in one
plate, bonding the portions of the depressions which contact
the épposite plate to that opposite plate. With the spacer
bonded to one or both plates, a through hole can be formed
within the spacer and it has no effect on the vacuum integrity
of the heat pipe vapor chamber, from which the hole is
completely isolated.

An alternate embodiment of the invention provides the same

provision for mounting the heat pipe heat spreader with simple
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screws even when the heat pipe is constructed without internal
spacers. This embodiment forms the through holes in the solid
boundary structure around the outside edges of the two plates.
This region of the heat pipe is by its basic function already
sealed off from the vapor chamber by the bond between the two
plates, and the only additional requirement for forming a
through hole within it is that the width of the bonded region
be larger than the diameter of the hole. Clearly, with the
holes located in the peripheral lips, the heat pipe boundary
structure can be any shape.

Another alternate embodiment of the invention provides for
improved heat transfer between the integrated circuit chip and
the heat pipe heat spreader. This is accomplished by using a
different capillary wick material within the heat pipe at the
location which is directly in contact with the chip. Instead
of using the same sintered copper powder wick which is used
throughout the rest of the heat pipe, the part of the wick
which is on the region of the heat pipe surface which is in
contact with the chip is constructed of higher thermal
conductivity sintered powder. Such powder can be silver,
diamond, or many other materials well known in the art. This
provides for significantly better heat transfer in the most
critical heat transfer area, right at the integrated circuit

chip.
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The present invention thereby provides a heat pipe with
superior heat transfer characteristics, and the simplest of all
nounting devices, just several standard screws.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross section view of the preferred embodiment
of the heat pipe of the invention with through holes through
its vapor chamber and in contact with a finned heat sink.

FIG. 2 is a cross section view of an alternate embodiment
of the heat pipe of the invention with through holes in the
peripheral lips and in a depression in one plate.

FIG. 3 is a plan view of an internal surface the contact
plate of the preferred embodiment of the invention showing the
regfon of the capillary wick constructed of sintered higher
heat conductivity powder.

DETAILED DESCRIPTION OF THE INVENTION

‘FIG. 1 is a cross section view of the preferred embodiment
of a flat plate heat pipe 10 of the invention with through
holes 12 through its vapor chamber 14 and in contact with
finned heat sink 16.

Heat pipe 10 is constructed by forming a boundary structure
by sealing together two formed plates, contact plate 18 and
cover plate 20. Contact plate 18 and cover plate 20 are sealed
together at their peripheral lips 22 and 24 by conventional

means, such as soldering or brazing, to form heat pipe 10.
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Heat pipe 10 is then evacuated to remove all non-condensible
gases and a suitable guantity of heat transfer fluid is placed
within it. This is the conventional method of constructing a
heat pipe, and is well understood in the art of heat pipes.

The interior of heat pipe 10 is, however, constructed
unconventionally. While contact plate 18 is essentially flat
with the exception of peripheral lip 24, cover plate 20
includes‘multiple depressions 26. Depressions 26 are formed
and dimensioned so that, when contact plate 18 and cover plate
20 are joined, the flat portions of depressions 26 are in
contact with inner surface 28 of contact plate 18. Depressions
26 thereby assure that the spacing between contact plate 18 and
cover plate 20 will be maintained even though pressure
differentials between the inside volume of heat pipe 10 and the
surrounding environment might otherwise cause the plates to
deflect toward each other.

Heat pipe 10 also includes internal sintered metal
capillary wick 30 which covers the entire inside surface of
contact plate 18. As is well understood in the art of heat
pipes, a capillary wick provides the mechanism by which liquid
condensed at the cooler condenser of a heat pipe is transported
back to the hotter evaporator where it is evaporated. The
vapor produced at the evaporator then moves to the condenser

where it again condenses. The two changes of state, evaporation
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at the hotter locale and condensation at the cooler site, are
what transport heat from the evaporator to the condenser.

In the present invention, heat pipe 10 also has capillary
wick pillars 32 which bridge the space between contact plate 18
and covér plate 20. Pillars 32 thereby interconnect cover
plate 16 and contact plate 14 with continuous capillary wick.
This geometry assures that, even if heat pipe 10 is oriented so
that cover plate 16 is lower than contact plate 14, liquid
condensed upon inner surface 34 of cover plate 20 will still be
in contact with capillary pillars 32. The liquid will
therefore be moved back to raised surface 28 which functions as
the evaporator because it is in contact with a heat generating
integrated circuit (not shown). Cabillary pillars 32 are
wrapped around and supported by depressions 26, which prevents
the structurally weaker capillary pillars 32 from suffering any
damage.

FIG. 1 also shows frame 36 which is typically used to
surround and protect heat pipe 10. Frame 34 completely
surrounds heat pipe 10 and contacts lip 24 of contact plate 18.
When heat pipe 10 is used to cool an integrated circuit chip .
(not shown) which is held against contact plate 18, cover plate
20 is held in intimate contact with fin plate 38, to which fins
16 are connected. The entire assembly of heat pipe 10, frame

34, and fin plate 38 is held together and contact plate 18 is
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held against an integrated circuit chip by conventional screws

40, shown in dashed lines, which are placed in holes 42 in fin

plate 38 and through holes 12 in heat pipe 10, and are threaded
into the mounting plate (not shown) for the integrated circuit

chip.

Holes 12 penetrate heat pipe 10 without destroying its
vacuum integrity because of their unique locatioh. Holes 12
are located within sealed structures such as solid columns 44,
and since columns 44 are bonded to cover plate 20 at locations
46, holes 12 passing through the interior of columns 44 have no
affect on the interior of heat pipe 10.

The preferred embodiment of the invention has ‘been
constructed as heat pipe 10 as shown in FIG. 1. This heat pipe
is approximately 3.0 inches by 3.5 inches with a total
thickness of .200 inch. Cover plate 20 and contact plate 18
are constructed of OFHC copper .035 inch thick, and depressions
26 span the .100 inch height of the internal volume of heat
pipe 10. The flat portions of depressions 26 are .060 inch in
diameter. cCapillary wick 30 is constructed of sintered copper
powder and averages .040 inch thick. Columns 44 have a .250
inch outer diameter, and holes 12 are .210 in diameter.

FIG. 2 is a cross section view of an alternate embodiment
of the flat plate heat pipe 11 of the invention with through

holes 48 located within peripheral lips 22 and 24 of the heat
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pipe and hole 50 shown in another sealed structure, one of the
depressions 26. The only requirement for forming hole 50
within a depression 26 is that the bottom of depression 26 must
be bonded to inner surface 28 of contact plate 18 to prevent
lose of vacuum within the heat pipe. Of course, the region of
the peripheral edges is also a sealed structure since bonding
between lips 22 and 24 is inherent because heat pipe 11 must be
sealed at its edges to iéolate the interior from the outside
atmosphere.

The only differences between heat pipe 11 of FIG. 2 and
heat pipe 10 of FIG. 1 are that finned heat sink 16 is not
shown in FIG. 2, lips 22 and 24 are slightly longer in FIG. 2
to accommodate holes 48, and hole 50 is shown. 1In fact,
through holes 12 shown in FIG. 12 are also included in FIG. 2.
Although it is unlikely that holes 12, holes 48, and hole 50
would be used in the same assembly, manufacturing economies may
make it desirable to produce all the holes in every heat pipe
so that the same heat pipe heat spreader can be used with
different configurations of finned heat sinks. The unused sets
of holes have no effect on the operation or benefits of the
invention.

FIG. 3 is a plan view of the internal surface of the
contact plate 18 of heat pipe 10 of the invention showing

region 31 of capillary wick 30. Region 31 is constructed of
10
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sintered silver powder. While the balance of capillary wick 30
ijs conventional sintered metal such as copper, region 31 of
capillary wick 30, which is on the opposite surface of contact
plate 18 from the integrated circuit chip (not shown), is
formed of powdered silver. The higher thermal conductivity of

silver yields significantly better heat conduction through

.region 31 of the wick 30, and thereby reduces the tenperature

difference between the integrated circuit chip and the vapor
within heat pipe 10. This reduction of temperature difference
directly affects the operation of heat pipe 10, and essentially
results in a similar reduction in the operating temperature of
the chip.

The invention thereby furnishes an efficient means for
cooling an integrated circuit and does so without the need for
larger heat spreaders which not only add weight but also do not
transfer heat away from the integrated circuit as efficiently
as does the heat pipe of the invention. :

It is to be understood that the form of this invention
as shown is merely a preferred embodiment. Various changes
may be made in the function and arrangenent of parts;
equivalent means may be substituted for those illustrated
and described; and certain features may be used

independently from others without departing from the spirit

and scope of the invention as defined in the following

11
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claims. For example, through holes could also penetrate heat
pipe boundary structures with curved surfaces or heat pipe
boundary structures with offset planes which create several
different levels for contact with heat sources or ﬁeat sinks.
What is claimed as new and for which Letters patent of

the United States are desired to be secured is:

12
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1. In a heat pipe in which a boundary structure forms an
enclosed vapor chamber, the improvement comprising: at least
one mounting hole penetrating the heat pipe.

2. In a heat pipe in which a boundary structure forms an

enclosed vapor chamber, the improvement comprising: at least

one mounting hole penetrating the heat pipe, with the mounting

hole isolated from the vapor chamber by being located within
sealed structure which is sealed to the boundary structure so

that the mounting hole through the heat pipe has no access to

the vapor chamber.

3. The heat pipe of claim 2 wherein the sealed structure
a column spanning the boundary structure.

4. The heat pipe of claim 2 wherein the sealed structure
a depression within one part of the boundary structure which
contacts and is bonded to another part of the boundary
structure.

5. The heat pipe of claim 2 wherein the sealed structure
a lip located at an edge of the boundary structure which is
bonded to another lip at the edge of the boundary structure.

6. In a heat pipe in which a boundary structure forms an

enclosed vapor chamber, with a capillary wick within the heat

a

is

is

is

pipe attached to-the part of the heat pipe which is in contact

with a heat source,‘so that the capillary wick acts as the heat

pipe evaporator, the improvement comprising: the capillary wick

13
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being constructed with at least two separate sections of
different materials and with a section located at the part of
the heat pipe which is in contact with the heat source being
formed of a material with higher heat conductivity than
sections located at parts of the heat pipe not in contact with
the heat source.

7. The hea£ pipe of claim 6 wherein the section of higher

heat conductivity is constructed of sintered silver powder.

14
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ABSTRACT OF THE DISCIOSURE

The apparatus is a heat pipe with superior heat transfer

between the heat pipe and the heat source and heat sink. The

heat pipe is held tightly
holes which penetrate the
sealed off from the vapor
within a sealed structure

of the casing surrounding

against the heat source by mounting
structure of the heat pipe but are
chamber because they each are located
such as a pillar or the solid layers

the vapor chamber. Another feature

of the heat pipe is the use of more highly heat conductive

material for only that part of the wick in the region which

contacts the heat source,

so that there is superior heat

conductivity in that region.
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DECLARATION, POWER OF ATTORNEY, AND PETITION

We, Peter M. Dussinger and Thomas L. Myers
the petitioners named herein, do declare that our citizenships
and residences are as stated above our respective signatures;
that we have reviewed and we understand the foregoing
specification and claims; that we believe ourselves to be the
joint, original, first and only inventors of the invention in
the patent application titled INTEGRATED CIRCUIT HEAT PIPE HEAT
SPREADER WITH THROUGH MOUNTING HOLES _
and described and claimed in the foregoing specification; that
we do not know and do not believe that the same was ever known
or used in the United States before our invention thereof, or
patented or described in any printed publication in any country
before our invention thereof, or more than one year prior to
this application; or in public use or on sale in the United
States more than one year prior to this application; that this.
invention has not been patented or made the subject of an
inventor’s certificate issued before the date of this _
application in any country foreign to the United States on an
application filed by us or our legal representatives or assigns
more than twelve months prior to this application; that we )
acknowledge the duty to disclose information we are. aware of
which is material to the examination of the application in
accordance with 37 C.F.R. sec. 1.56(a); and that no application
for patent or inventor’s certificate on this invention has been
filed by us or our representatives or assigns in any country
foreign to the United States.

We declare further that all statements made herein of our
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 so made are punishable by fine
and imprisonment, or both, under section 1001 of Title 18 of
the United States Code and that such willful false statements
may jeopardize the validity of the application or any patent
issuing thereon.

And we hereby appoint:
Martin Fruitman
Registration No. 26,890
419 N. George St.
Millersville, PA 17551

our attorney with full power of substitution and revocation, to
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prosecute this application and to transact all business in the
Patent and Trademark Office connected therewith.

Wherefore, we pray that Letters Patent be granted to us for
the invention .or discovery described and claimed in the
foregoing specification and claims, and we hereby subscribe our
names to the foregoing specification and claims :9zplaration,
power of at orney and this petition this /7 day

0"7 1999.

Inventor’s Name: Peter M. Dussinger
Citizenship: United States of America
Resident of: 8 Lindside Ct., Lititz, PA 17543
Post Office Address: 8 Lindside Ct.

Lititz, PA 17543

Inventor’s Signature: Z§§§/@4 7\)M{j?;\

Inventor’s Name: Thomas L. Myers
Citizenship: United States of America
Resident of: 44 Rolling Hill Dr., Lititz, PA 17543
Post Office Address: 44 Rolling Hill Dr.
Lititz, PA 17543

Inventor’s Signature: (174{;5>7L4J f{</<zgz§62,’
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N THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re Application of: Dussinger et al.

Serial No: 09/310,397 Examiner: Atkinson, C. CERTIFICATE UNDER 37 CFR 1.8(a

1, SAMUEL W. APICELL], REGISTRATION NO. 36,427, HEREBY CERTIFY
THAT THIS CORRESPONDENCE 1S BEING DEPOSITED WITH THE

Filed: 05/12/1999 Group Art Unit: 3743 UNITED STATES POSTAL SERVICE AS FIRST CLASS MAIL IN AN
ENVELOPE ADDRESSED TO ASSISTANT COMMISSIONER FOR
: PATENTS, WASHINGTON, D.C. 20231.

For: INTEGRATED CIRCUIT HEAT PIPE HEAT on
SPREADER WITH THROUGH MOUNTING HOLES

SAMUEL W. APICELLI

Commissioner of Patents and Trademarks
Washington, D.C. 20231

Sir:
POWER OF ATTORNEY

The undersigned, James E. Rothenberger, a representative of Assignee,
Themal Corp., in the above-identified patent application, revokes all powers of attorey
previously granted, and appoints the following persons as his new attorneys, with full
power of revocation and substitution, to act in his behalf in all matters affecting the
above-identified patent application.

The undersigned hereby appoints the practitioners' of Customer No. 08933,
namely, Samuel W. Apicelli, Registration No. 36,427; William H. Murray, Registration
No. 27,218; Lewis F. Gould, Jr., Registration No. 25,057; Stephan P. Gribok,
Registration No. 29,643; Peter J. Cronk, Registration No. 32,021; Robert E. Rosenthal,
Registration No. 33,450; Richard A. Paikoff, Registration No. 34,892;; Daniel S.
Goldberg, Registration No. 39,689; N. Stephen Kinsella, Registration No. 37,657;
Steven E. Koffs, Registration No. 37,163; Gail A. Dalickas, Registration No. 40,979;
Darius C. Gambino, Registration No. 41,472; Anthony Colesanti, Registration No.
42,428, Joseph A. Powers, Registration No. P47,006; and Melanie S. Goddard,
Registration No. P46,732, as his attorneys to prosecute this application for patent, with
full power of substitution and revocation to amend or otherwise act relative to him as
they may deem advisable, to transact all business in the Patent and Trademark Office

Attomey Docket No.: H1799-00025

:

- BRI
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A . L . . .
in connection therewith and generally to do all matters and things needful in the

premises and to receive the Letters Patent.

Correspondence should be directed to:

Samuel W. Apicelli, Esquire
Duane, Morris & Heckscher LLP
305 North Front Street, P.O. Box 1003

' Harrisburg, PA 17108-1003

and address all telephone calls to: Samuel W. Apicelli, Esq.; (717) 237-5516.

~ Thermal Corp.

dames E. Rothenberger P
#/ Treasurer )

Date: ///z./ 0

HBG\64512.1

Attomey Docket No.: H1799-00025 -2-
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SN . . - . . . . PTO/SB/S6 (08-00)
Approved for use through 10/31/2002. OMB 0651-0031

U.S.Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

Under the Paperwork Reduction Act of 1935, no persons are required to d to a collection of information unless it displays a valid OMB contro! numbers.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: Dussinger et al.

Application No /Patent No.;__09/310, 397 Filed/issue Date;_ 9°/12/1999 A
Entitled: INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER WITH THROUGH MOUNTING HOLE.
Thermal Corp. g Delaware corporation '
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, government agency, etc.)

states that it is:
1.X the assignee of the entire right, title, and interest; or

2.0 an assignee of less than the entire right, title and interest.
" The extent (by, percentage) of its ownership interest is %

in the patent application/patent identified above by virtue of either:

A. [X] An assignment from the inventor(s) of the patent application/patent identified above. The assignment
was recorded in the United States Patent and Trademark Office at Reel)0996] Frame 0197 , or for
which a copy thereof is attached.

OR

B.[ ] A chain of title from the inventor(s), of the patent application/patent identified above, to the current
assignee as shown below:

1. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame , or for which a copy thereof is attached.
2. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame, , or for which a copy thereof is attached.
3. From: To:

The document was recorded in the United States Patent and Trademark Office at

Reel , Frame, , or for which a copy thereof is attached.

[ ]Additional documents in the chain of title are listed on a supplemental sheet.

[ ] Copies of assignments or other documents in the chain of title are attached.
[NOTE: A separate copy (i.e., the original assignment document or a true copy of the original document)
must be submitted to Assignment Division in accordance with 37 CFR Part 3, if the assignment is to be
recorded in the records of the USPTO. See MPEP 302.08)

The undersigned (whose title is supplied below) is authorized to act on behalf of the assignee.

November 3, 2000 icelliReqg. No. 36,427

N AY . . -
/S “sfghature
Attorney of Record
Title

Burden Hour Statement This form is estimated to take 0.2 hours to complete. Time will vary depending upon the needs of the individual case. Any comments on
the amount of time you are required to complete this form should be sent to the Chief Information Officer, U.S. Patent and Trademark Office, Washington, DC
20231. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Assistant Commissioner for Patents, Washingto%é

i
RN
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PATENT APPLICATION SERIAL'NO _ -~ . = s

U.S. DEPARTMENT OF COMMERCE
" PATENT - AND TRADEMARK OFFICE
FEE RECORD SHEET

08/12/2005 WASFANL 00000044 041679 11200349

0f FC:10t1 . 300.00 DA
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CERTIFICATE OF EXPRESS MAILING
| hereby certify that these documents, namely a Divisional Utility Application and a Preliminary Amendment,
in connection with the below-identified Patent Application, are being deposited with the United States Postal
Service "Express Mail Post Office to Addressee” service on the date indicated below and is addressed to the

Mail Stop\PCT, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.
Date of Deposit Aﬁﬁ%mml number EV516205930US
Samp(ePW. Apicaii, Regisiyation No. 36,427
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : Not yet assigned

Applicant : Peter M. Dussinger and Thomas L. Myers

Filed : Herewith

Title : INTEGRATED CIRCUIT HEAT PIPE HEAT
SPREADER WITH THROUGH MOUNTING HOLES

TC/A.U. : Not yet assigned

Examiner : Not yet assigned

Docket No. : H1799-00303

Commissioner for Patents
P.O. Box 1450 .
Alexandria, VA 22313-1450

PRELIMINARY AMENDMENT

Sir:
Preliminary to the examination of the above-identified Divisional
Application, please amend the Application as follows:
Amendment to the Specification begin on page 2 of this paper.
- Amendments to the Claims are reflected in the listing of claims which
begins on page 3 of this paper.

Remarks/Arguments begin on page 12 of this paper.
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Docket No.: H1799-00303
Preliminary Amehdment

”

At page 1, on the line between the title and “Background of the Invention,
insert the following claim of priority:

- - This application is a Divisional application of copending U.S. Serial No.
10/626,270, filed on December 13, 2003, which is itself a Continuation
application of copending U.S. Application Serial No. 09/852,322, filed on May 9,
2001, which is itself a continuation application of copending U.S. Application

Serial No. 09/310,397, filed on May 12, 1999, and now issued as 6,302,192. - -.
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Docket No.: H1799-00303
Preliminary Amendment

This listing of claims will replace all prior versions, and listings, of claims in

the application:

Listing of Claims:

1-16. (Cancelled)

17.  (New Claim) A heat pipe for spreading heat comprising:

a boundary structure including spaced-apart first and second plates that
define an enclosed vapor chamber;

at least one hollow column positioned within said vapor chamber and
sealingly bonded to said first and second plates, having an open first end that
opens through said first plate and an open second end that opens through said
second plate so as to form at least one mounting hole that is isolated from said

vapor chamber.

18. (New Claim) A heat pipe for spreading heat according to claim 17
wherein said spaced-apart first and second plates include confronting interior
surfaces; and

a wick positioned upon said confronting interior surfaces of said first and
second plates the exterior surface of said at least one hollow column disposed

within said vapor chamber.

19. (New Claim) A heat pipe for spreading heat comprising:

3of 10
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Docket No.: H1799-00303
Preliminary Amendment

a boundary structure including a first plate and a second plate arranged in
spaced apaft relation, each of said plates including interior confronting surfaces
and a peripheral lip located at an edge of said boundary structure which are
bonded together so as to define an enclosed vapor chamber;

a depression formed in said first plate which projects into said vapor
chamber, is spaced from said peripheral lip, and is bonded to said second plate;

an opening defined through said first plate depression and said second
plate wherein said depression comprises an annular outer surface that is bonded
to a corresponding annular edge surface in said second plate and further wherein
said opening is isolated from said vap.or chamber;

at least one spacer extending between and contacting said first and
second plates; and

a wick positioned upon said confronting interior surfaces including that
‘portion of the interior surface of said first plate that forms a surface of said

depression within said vapor chamber.

20. (New Claim) A heat pipe for spreading heat comprising:

a first plate having a circumferential edge lip bounding an inner surface
and at least one hollow column that is integral with said first plate and which
projects outwardly relative to said inner surface;

a second plate arranged in spaced apart confronting rélation to said first

plate and including a circumferential edge lip bounding an inner surface and at

4 0of 10
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Docket No.: H1799-00303
Preliminary Amendment

least one opening through said second plate, said edge lips of said first and
second platés beirig bonded together so as to define a vapor chamber; wherein
a hollow column bonded at one end to said second plate so as to coaxially
align said hollow column with one of said at least one openings in said second
plate thereby to form a mounting hole that extends through said first plate and

said second plate and is isolated from said vapor chamber.

21. (New Claim) A heat pipe for spreading heat comprising:

a first plate having a circumferential edge lip bounding an inner surface
and a depression which projects outwardly relative to said inner surface;

a second plate arranged in spaced apart confronting relation to said first
plate and including a circumferential edge lip bounding an inner surface and at
least one opening through said second plate, said edge lips of said first and
second plates being bonded together so as to define a vapor chamber; wherein

said depression having an open ended tubular cross-section and an outer
surface, a portion of which outer surface is bonded to said second plate so as to
coaxially align said depression with one of said at least one openings in said
second plate thereby to form a mounting hole that extends through said first plate

depression and said second plate and is isolated from said vapor chamber.

22. (New Claim) A heat pipe for spreading heat comprising:
a first plate having a circumferential edge lip bounding an inner surface

and a hollow column which projects outwardly relative to said inner surface;

50f10
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Docket No.: H1799-00303
Preliminary Amendment

a second plate arranged in spaced apart confronting relation to said first
plate and includiné (i) a circumferential edge lip bounding an inner surface, (i) at
least one depression which projects into said vapor chamber and that is bonded
to said inner surface of said first plate, and (iii) at least one opening through said
second plate, said edge lips of said first and second plates being bonded
together so as to define a vapor chamber; wherein

said hollow column in said first plate opens at a first end and a second end
and is bonded to said second plate at said second end so as to coaxially align
said hollow column with said at least one opening in said second plate thereby to
form a mounting hole that extends through said first plate depression and said

second plate and is isolated from said vapor chamber.

23.  (New Claim) An integrated circuit chip cooling structure comprising:

a top plate having an edge lip that bounds a top surface and a bottom
surface;

a bottom plate having an edge lip that bounds a top surface and a bottom
surface, said edge lips of said top and bottom plates being bonded together so
as to define a vapor chamber,; |

a capillary wick provided within said vapor chamber;

wherein said top plate and said bottom plate each define at least one
opening such that the at least one opening of said top plate and the at least one

opening of said bottom plate are vertically aligned;
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Docket No.: H1799-00303
Preliminary Amendment

at least one hollow column extending between said top plate and said
bottom plate, said at least one hollow column having a top end sealed to a
periphery of said opening defined in said top plate and a bottom end sealed to a
periphery of said opening defined in said bottom plate , said at least one hollow

column having a central passageway sized to receive a fastener.

24. (New Claim) The integrated circuit chip cooling structure according
to claim 23 comprising at least one heat sink, said at least one heat sink having a
bottom surface attached to the top surface of said top plate and at least one
mounting hole communicating with a hollow column; and

a fastener extending through said hollow column and through said
mounting hole of said at least one heat sink to secure said heat sink to said top

and bottom plates.

25. (New Claim) The integrated circuit chip cooling structure according
to claim 23 wherein said at least one hollow column each have a top shoulder
disposed near a top end and bonded to a bottom surface of said top plate around

one opening.

26. (New Claim) The integrated circuit chip cooling structure according
to claim 25 wherein said at least one hollow column each have a bottom end
downwardly extending out of said bottom plate through one opening defined in

said bottom plate.
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Docket No.: H1799-00303
Preliminary Ameridment

27. - (Nevs/ Claim) The integrated circuit chip cooling structure according
to claim 24 wherein said at least one heat sink comprises a base and a plurality

of fins located on one side of said base.

28. (New Claim) The integrated circuit chip cooling structure according
to claim 23 wherein said at least one hollow column has a top shoulder disposed
near a top end and bonded to a bottom surface of said top plate around one
opening defined in said top plate and a bottom shoulder disposed near a bottom
end and bonded to a top surface of said bottom plate around one opening

defined in said bottom plate.

29. (New Claim) The integrated circuit chip cooling structure according
to claim 23 wherein said capillary wick comprises an upper plate-like wick located
on a bottom surface of said top plate, a bottom plate-like wick located on a top
surface of said bottom plate, and a plurality of vertical wick elements provided
between said upper plate-like wick and said bottom plate-like wick, said vertical
wicks each having a first end integral with one of said top and bottom plate and a
second end supported on the other of said top and bottom plates; said at least
one hollow column being inserted through said top plate-like wick and said

bottom plate-like wick.
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Docket No.: H1799-00303
Preliminary Amendment

REMARKS/ARGUMENTS

Upon entry of this Preliminary Amendment into the above-identified
Continuing Application, claims 17-29 will be under active consideration in the
application.

Claims 1-6 have been cancelled without prejudice. Applicants have added
new claims 17-29 so as to define further patentable aspects of the invention. No
new matter has been entered into the application as a result of these additions to
the application. Claims 17-29 are allowable.

Accordingly, Applicants respectfully request the issuance of a Notice of
Allowability for this case. Early and favorable consideration is respectfully
requested.

If a telephone conference would be of assistance in advancing
prosecution of the above-identified application, Applicants’ undersigned Attorney

invites the Examiner to telephone him at 717-237-5516.

pate: 5//9/(

Customer No. 08933
DUANE MORRIS LLP

305 North Front Street
P.O. Box 1003

Harrisburg, PA 17108-1003
(717) 237-5516
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWW.nspto.gov
| - APpLicATION NUMBER | FILING OR 371 (c) DATE | FIRSTNAMEDAPPLICANT |  ATTORNEY DOCKET NUMBER |
11/200,349 08/09/2005 Peter M. Dussinger H1799-00303
CONFIRMATION NO. 3228
041396 FORMALITIES
DUANE MORRIS LLP LETTER
IP DEPARTMENT

30 SOUTH 17TH STREET
PHILADELPHIA, PA 19103-4196

Date Mailed: 08/30/2005

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since it
does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS from
the date of this Notice within which to correct the informalities indicated below. Extensions of time may be
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonmen't:

¢ A substitute specification in compliance with 37 CFR 1.52, 1.121(b)(3), and 1.125, is required. The
substitute specification must be accompanied by a marked up copy as set forth in 37 CFR 1.125(c) and a
statement that the specification contains no new matter (see 37 CFR 1.125(b)). The specification, claims,
or abstract page(s) submitted is not acceptable and cannot be scanned or properly stored because:

= Since a preliminary amendment was present on the filing date of the application and
such amendment is part of the original disclosure of the application, the substitute
specification must include all of the desired changes made in the preliminary
amendment. See 37 CFR 1.115 and 1.215.

Applicant is cautioned that correction of the above items may cause the specification and drawings page count to
exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

Replies should be mailed to:  Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

A copy of this notice MUST be returned with the reply.
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UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Varginia 22313-1450

Www.uspto.gov

. ‘ +

NT AND TRADEMARK OFFICE

I APPLICATION NUMBER | FILING OR 371 (c) DATE |  FIRSTNAMED APPLICANT | ~ ATTORNEY DOCKET NUMBER |
11/200,349 08/09/2005 Peter M. Dussinger H1799-00303
CONFIRMATION NO. 3228
041396 FORMALITIES
DUANE MORRIS LLP LETTER

IP DEPARTMENT
30 SOUTH 17TH STREET
PHILADELPHIA, PA 19103-4196

Date Mailed: 08/30/2005

NOTICE TO FILE CORRECTED APPLICATION PAPERS

Filing Date Granted

An application number and filing date have been accorded to this application. The application is informal since it
does not comply with the regulations for the reason(s) indicated below. Applicant is given TWO MONTHS from
the date of this Notice within which to correct the informalities indicated below. Extensions of time may be
obtained by filing a petition accompanied by the extension fee under the provisions of 37 CFR 1.136(a).

The required item(s) identified below must be timely submitted to avoid abandonment:

o A substitute specification in compliance with 37 CFR 1.52, 1.121(b)}(3), and 1.125, is required. The
substitute specification must be accompanied by a marked up copy as set forth in 37 CFR 1.125(c) and a
statement that the specification contains no new matter (see 37 CFR 1.125(b)). The specification, claims,
‘or abstract page(s) submitted is not acceptable and cannot be scanned or properly stored because:

= Since a preliminary amendment was present on the filing date of the application and
such amendment is part of the original disclosure of the application, the substitute
specification must include all of the desired changes made in the preliminary
amendment. See 37 CFR 1.115 and 1.215.

- Applicant is cautioned that correction cf the above items may cause the specificaiion and drawings page count to

exceed 100 pages. If the specification and drawings exceed 100 pages, applicant will need to submit the required
application size fee.

Replies should be mailed to:  Mail Stop Missing Parts
Commissioner for Patents
P.O. Box 1450
Alexandria VA 22313-1450

A copy of this notice MUST be returned with the reply.
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4.

ify that these documents, namely a Response to Notice to File Corrected Application Papers, in
connection with the below-identified Patent Application, are being deposited with the United States Postal Service
"Express Mail Post Office to Addressee" service on the date indicated below and is addressed to the Mail Stop
Missing Parts, Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

Date of Deposill MQ 37 z)@( :

Sa ueI W Alcelh

ael number EV777687430US

Yégistration No. 36,427

/4

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 11/200,349

Inventor : Dussinger et al.

Filed : 08/09/2005

Title : INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER
WITH THROUGH MOUNTING HOLES

Docket No. : H1799-00303

RESPONSE TO NOTICE TO FILE
CORRECTED APPLICATION PAPERS

MAIL STOP MISSING PARTS
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

This is in response to the “NOTICE TO FILE CORRECTED APPLICATION
PAPERS,” mailed on August 30, 2005, in connection with the above-identified patent
application. The Notice stated that a substitute specification in compliance with 37 CFR
1.52, 1.121 (b)(3), and 1.123, was required to correct various alleged informalities as
stated on the Notice to File Corrected Application Papers. More particularly, the Notice
alleged that the specification, claims, or abstract pages submitted were not acceptable
and could not be scanned or properly stored. Specifically, the Notice alleged under 37

CFR 1.115 and 1.215, because a preliminary amendment was present as of the filing

date of the application, such amendment being a part of the original disclosure of the

Cooler Master's Exhibit No. 1003
Page 48



Appin. No. 11/200,349
Docket No. H1799-00303 < ' Y
Response to Notice to File Corrected Application

application, that the substitute specification must include all of the desired changes that
were made in the preliminary amendment. Finally, the Notice stated that the substitute
specification must be accompanied by a marked-up copy showing the changes that
were made accompanied by a statement that the substitute specification contains no
new matter .

In response to the Notice, Applicants respectfully submit the following:

1. a substitute specification, including the claims and abstract;

2. a version of the substitute specification showing formatting changes; and

3. a copy of the NOTICE TO FILE CORRECTED APPLICATION PAPERS,
as requested in the Notice.

The attached substitute specification, including claims and abstract, is believed to
satisfy all of the requirements specified by the Office. The substitute specification
includes all of the changes made in the preliminary amendment. Additionally, an
inadvertent typographical error has been identified in the claim of priority. More
particularly, the serial number, U.S. S/N 10/626,270 was incorrectly transcribed. The
priority claim has been amended to state the correct serial number, U.S. S/N
10/739,709. Finally, the substitute specification, including claims and abstract, has
been corrected to include the attorney docket number. No new matter has been
introduced into the application as a result of these changes to the specification,

including the claims and abstract.
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"Appln. No. 11/200,349

Docket No. H1799-00303 =«  * ' d
Response to Notice to File Corrected Application

No fee is believed to be required, however, the Commissioner is authorized to

charge any required fees in connection with this matter, to Deposit Account No. 04-

1679. Should the attached substitute specification not be found in full compliance with

all requirements, Applicants respectfully request prompt notice by telephone in order
accomplish expeditious correction within the term allotted.

Respectfully submitted,

to

$amuel W. Afcelli
Registration No. 36,427
Customer No. 0041396
DUANE MORRIS LLP

30 S. 17" Street
Philadelphia, PA 19103-4196
Tel.: (215)979-1255

Fax: (215) 979-1020
swapicelli@duanemorris.com

Datedamn 3/ ) 05~ /m/ WM

PH1\1492766.1
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CERTIFICATE OF EXPRESS MAILING
at these documents, namely a Response to Notice to File Corrected Application Papers, in
connection with the below-identified Patent Application, are being deposited with the United States Postal Service
"Express Mail Post Office to Addressee" service on the date indicated below and is addressed to the Mail Stop
Misging Parts, Commissioner for Patents, P.O. Box 1450; Alexandria, VA 22313-1450.

Date of Deposi 3 o bel number ___EV777687430US

Sanfuél W. Apicelli, I7égistration No. 36,427

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 11/200,349

Inventor : Dussinger et al.

Filed : 08/09/2005

Title : INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER
WITH THROUGH MOUNTING HOLES :

Docket No. : H1799-00303

TRANSMITTAL LETTER

Mail Stop Missing Parts
Commissioner for Patents

P.O. Box 1450
Alexandria, VA 22313-1450
Sir:
Please find enclosed for filing:

-
_X_ Response to Notice to File Corrected Application Papérs o
“X_ Copy of the Notice to File Corrected Application Papers =~~~ "™
_X_ Substitute Specification )
_X_  Version of substitute specification showing changes 7
_X_ This Transmittal Letter is submitted in duplicate. The Commissioner is authorized to g
charge any required fees in connection with this matter, to Deposit Account No. 04-1679.

[<

Certificate of Express Mailing
Respectfully submitted,

Dated: /o/ 3/ /05

.y
=
v

Bamuel'W. Api
Registration NO. 36,427
Customer No. 0041396
DUANE MORRIS LLP

30 S. 17" Street

Philadelphia, PA 19103-4196
Tel.: (215)979-1255

Fax: (215) 979-1020

swapicelli@duanemorris.com
PH1\1492766.1
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APPLICATION FOR LETTERS PATENT

TO ALL WHOM IT MAY CONCERN:

BE IT KNOWN THAT PETER M. DUSSINGER, a resident of Lititz, Pennsylvania,
and THOMAS L. MYERS, a resident of Lititz, Pennsylvania, both citizens of the United

States of America, have invented certain new and useful improvements in an
INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER
WITH THROUGH MOUNTING HOLES

of which the following is a specification:

Attorney Docket: H1799-00303 1
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CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a Divisional application of copending U.S. Serial No. 10/739,709, filed
on December 13, 2003, which is itself a Continuation application of copending U.S.
Application Serial No. 09/852,322, filed on May 9, 2001, which is itself a continuation
application of copending U.S. Application Serial No. 09/310,397, filed on May 12, 1999,

and now issued as 6,302,192.

BACKGROUND OF THE INVENTION

This invention relates generally to active solid state devices, and more
specifically to a heat pipe for cooling an integrated circuit chip, with the heat pipe

designed to be held in direct contact with the integrated circuit. -

As integrated circuit chips decrease in size and increase in power, the required
heat sinks and heat spreaders have grown to be larger than the chips. Heat sinks are
most effective when there is a uniform heat flux applied over the entire heat input
surface. When a heat sink with a large heat input surféce is attached to a heat source
of much smaller contact area, there is significant resistance to the flow of heat along the
heat input surface of the heat sink to the other portions of the heat sink surface which
are not in direct contact with the contact area of the integrated circuit chip. Higher
power and smaller heat sources, or heat sources which are off center from the heat
sink, increase the resistance to heat flow to the balance of the heat sink. This
phenomenon can cause great differences in the effectiveness of heat transfer from

various parts of a heat sink. The effect of this unbalanced heat transfer is reduced

Attorney Docket: H1799-00303 2

Cooler Master's Exhibit No. 1003
Page 53



10

11

12

13

14

15

16

17

18

19

20

‘ Iy
performance of the integrated circuit chip and decreased reliability due to high operating

temperatures.

The brute force approach to overcoming the resistance to heat flow within heat
sinks which are larger than the device being cooled is to increase the size of the heat
sink, increase the thickness of the heat sink surface which contacts the device to be
cooled, increase the air flow which cools the heat sink, or reduce the temperature of the
cooling air. However, these approaches increase weight, noise, system complexity, and

expense.

It would be a great advantage to have a simple, light weight heat sink for an
integrated circuit chip which includes an essentially isothermal surface even though only
a part of the surface is in contact with the chip, and also includes a simple means for
assuring intimate contact with the integrated circuit chip to provide good heat transfer

between the chip and the heat sink.

SUMMARY OF THE INVENTION

The present invention is an inexpensive heat pipe heat spreader for integrated
circuit chips which is of simple, light weight construction. It is easily manufactured,

requires little additional space, and provides additional surface area for cooling the

integrated circuit and for attachment to heat transfer devices for moving the heat away
from the integrated circuit chip to a location from which the heat can be more easily

disposed of. Furthermore, the heat pipe heat spreader is constructed to assure precise

Attorney Docket: H1799-00303 3
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flatness and to maximize heat transfer from the heat source and to the heat sink, and

has holes through its body to facilitate mounting.

The heat spreader of the present invention is a heat pipe which requires no
significant modification of the circuit board or socket because it is held in intimate
contact with the integrated circuit chip by conventional screws attached to the integrated
mounting board. This means that the invention uses a very minimum number of simple
parts. Furthermore, the same screws which hold the heat spreader against the chip can

also be used to clamp a finned heat sink to the opposite surface of the heat spreader.

The internal structure of the heat pipe is an evacuated vapor chamber with a
limited amount of liquid and includes a pattern of spacers extending between and
contacting the two plates or any other boundary structure forming the vapor chamber.
The spacers prevent the plates from bowing inward, and therefore maintain the vital flat
surface for contact with the integrated circuit chip. These spacers can be solid columns,
embossed depressions formed in one of the plates, or a mixture of the two. Porous
capillary wick material also covers the inside surfaces of the heat pipe and has a
substantial thickness surrounding the surfaces of the spacers within the heat pipe, thus
forming pillars of porous wick surrounding the supporting spacers. The wick therefore

spans the space between the plates in multiple locations.

The spacers thus serve important purposes. They support the flat plates and
prevent them from deflecting inward and distorting the plates to deform the flat surfaces
which are required for good heat transfer. The spacers also serve as critical support for

the portions of the capillary wick pillars which span the space between the plates
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provide a gravity independent characteristic to the heat spreader, and the spacers
around which the wick pillars are located assure that the capillary wick is not subjected

to destructive compression forces.

The spacers also make it possible to provide holes into and through the vapor
chamber, an apparent inconsistency since the heat pipe vacuum chamber is supposed
to be vacuum tight. This is accomplished by bonding the spacers, if they are solid, to
both plates of the heat pipe, or, if they are embossed in one plate, bonding the portions
of the depressions which contact the opposite plate to that opposite plate. With the
spacer bonded to one or both plates, a through hole can be formed within the spacer
and it has no effect on the vacuum integrity of the heat pipe vapor chamber, from which

the hole is completely isolated.

An alternate embodiment of the invention provides the same provision for
mounting the heat pipe spreader with simple screws even when the heat pipe is
constructed without internal spacers. This embodiment forms the through holes in the
solid boundary structure around the outside edges of the two plates. This region of the
heat pipe is by its basic function already sealed off from the vapor chamber by the bond
between the two plates, and the only additional requirement for forming a through hole
within it is that the width of the bonded region be larger than the diameter of the hole.
Clearly, with the holes located in the peripheral lips, the heat pipe boundary structure

can be any shape.

Another alternative embodiment of the invention provides for improved heat

transfer between the integrated circuit chip and the heat pipe heat spreader. This is

Attorney Docket: H1799-00303 5

Cooler Master's Exhibit No. 1003
Page 56



10

11

12

13

14

15

16

17

18

19

20

21

. . A

accomplished by using a different capillary wick material within the heat pipe at the
location which is directly in contact with the chip. Instead of using the same sintered
copper powder wick which is used throughout the rest of the heat pipe, the part of the
wick which is on the region of the heat pipe surface which is in contact with the chip is
constructed of higher thermal conductivity sintered powder. Such powder can be silver,
diamond, or many other materials well known in the art. This provides for significantly
better heat transfer in the most critical heat transfer area, right at the integrated circuit

chip.

The present invention thereby provides a heat pipe superior heat transfer

characteristics, and the simplest of all mounting devices, just several standard screws.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross section view of the preferred embodiment of a flat plate heat
pipe 10 of the invention with through holes 12 through its vapor chamber 14 and in
contact with finned heat sink 16.

FIG. 2 is a cross section view of an alternate embodiment of the heat pipe of the
invention with through holes in the peripheral lips and in a depression in one plate.

FIG. 3 is a plan view of an internal surface the contact plate of the preferred
embodiment of the invention showing the region of the capillary wick constructed of the

sintered hight heat conductivity powder.
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DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 is a cross section view of the preferred embodiment of a flat plate heat
pipe 10 of the invention with through holes 12 through its vapor chamber 14 and in
contact with finned heat sink 16.

Heat pipe 10 is constructed by forming a boundary structure by sealing together
two formed plates, contact plate 18 and cover plate 20. Contact plate 18 and cover
plate 20 are sealed together at their peripheral lips 22 and 24 by conventional means,
such as soldering or brazing, to form heat pipe 10. Heat pipe 10 is then evacuated to
remove all non-condensible gases and a suitable quantity of heat transfer fluid is placed
within it. This is the conventional method of constructing a heat pipe, and is well
understood in the art of heat pipes.

The interior of heat pipe 10 is, however, constructed unconventionally. While
contact plate 18 is essentially flat with the exception of peripheral lip 24, cover plate 20
includes multiple depressions 26. Depressions 26 are formed and dimensioned so that,
when contact plate 18 and cover plate 20 are joined, the flat portions of depressions 26
are in contact with inner surface 28 of contact plate 18. Depressions 26 thereby assure
that the spacing between contact plate 18 and cover plate 20 will be maintained even
through pressure differentials between the inside volume of heat pipe 10 and the
surrounding environment might otherwise cause the plates to deflect toward each other.

Heat pipe 10 also includes internal sintered metal capillary wick 30 which covers
the entire inside surface of contact plate 18. As is well understood in the art of heat
pipes, a capillary wick provides the mechanism by which liquid condensed at the cooler

condenser of a heat pipe is transported back to the hotter evaporator where it is
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evaporated. The vapor produced at the evaporator then moves to the condenser where
it again condenses. The two changes of state, evaporation at the hotter locale and
condensation at the cooler site, are what transport heat from the evaporator to the
condenser.

In the present invention, heat pipe 10 also has capillary wick pillars 32 which
bridge the space between contact plate 18 and cover plate 20. Pillars 32 thereby
interconnect cover plate 16 and contact plate 14 with continuous capillary wick. This
geometry assures that, even if heat pipe 10 is oriented so that cover plate 16 is lower
than contact plate 14, liquid condensed upon inner surface 34 of cover plate 20 will still
be in contact with capillary pillars 32. The liquid will therefore be moved back to raised
surface 28 which functions as the evaporator because it is in contact with a heat
generating integrated circuit (not shown). Capillary pillars 32 are wrapped around and
supported by depressions 26, which prevents the structurally weaker capillary pillars 32
from suffering any damage.

FIG. 1 also shows frame 36 which is typically used to surround and protect heat
pipe 10. Frame 34 completely surrounds heat pipe 10 and contacts lip 24 of contact
plate 18. When heat pipe 10 is used to cool an integrated circuit chip (not shown) which
is held against contact plate 18, cover plate 20 is held in intimate contact with fin plate
38, to which fins 16 are connected. The entire assembly of heat pipe 10, frame 34, and
fin plate 38 is held together and contact plate 18 is held against an integrated circuit
chip by conventional screws 40, shown in dashed lines, which are placed in holes 42 in
fin plate 38 and through holes 12 in heat pipe 10, and are threaded into the mounting

plate (not shown) for the integrated circuit chip.
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Holes 12 penetrate heat pipe 10 without destroying its vacuum integrity because
of their unique location. Holes 12 are located within sealed structures such as solid
columns 44, and since columns 44 are bonded to cover plate 20 at locations 46, holes
12 passing through the interior of columns 44 have no affect on the interior of heat pipe
10.

The preferred embodiment of the invention has been constructed as heat pipe 10
as shown in FIG. 1. This heat pipe is approximately 3.0 inches by 3.5 inches with a
total thickness of .200 inch. Cover plate 20 and contact plate 18 are constructed of
OFHC copper .035 inch thick, and depressions 26 span the .100 inch height of the
internal volume of heat pipe 10. The flat portions of depressions 26 are .060 inch in
diameter. Capillary wick 30 is constructed of sintered copper powder and averages
.040 inch thick. Columns 44 have a .250 inch outer diameter, and holes 12 are .210 in
diameter.

FIG. 2 is a cross section view of an alternate embodiment of the flat plate heat
pipe 11 of the invention with through holes 48 iocated within peripheral lips 22 and 24 of
the heat pipe and hole 50 shown in another sealed structure, one of the depressions 26.
The only requirement for forming hole 50 within a depression 26 is that the bottom of
depression 26 must be bonded to inner surface 28 of contact plate 18 to prevent loss of
vacuum within the heat pipe. Of course, the region of the peripheral edges is also a
sealed structure since bonding between lips 22 and 24 is inherent because heat pipe 11
must be sealed at its edges to isolate the interior from the outside atmosphere.

The only differences between heat pipe 11 of FIG. 2 and heat pipe 10 of FIG. 1

are that finned heat sink 16 is not shown in FIG. 2, lips 22 and 24 are slightly longer in
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FIG. 2 to accommodate holes 48, and hole 50 is shown. In fact, through holes 12
shown in FIG. 12 are also included in FIG. 2. Although it is unlikely that holes 12, holes
48, and hole 50 would be used in the same assembly, manufacturing economies may
make it desirable to produce all the holes in every heat pipe so that the same heat pipe
heat spreader can be used with different configurations of finned heat sinks. The
unused sets of holes have no effect on the operation or benefits of the invention.

FIG. 3 is a plan view of the internal surface of the contact plate 18 of the heat
pipe 10 of the invention showing region 31 of capillary wick 30. Region 31 is
constructed of sintered silver powder. While the balance of capillary wick 30 is
conventional sintered metal such as copper, region 31 of capillary wick 30, which is on
the opposite surface of contact plate 18 from the integrated circuit chip (not shown), is
formed of powdered silver. The higher thermal conductivity of silver yields significantly
better heat conduction through region 31 of the wick 30, and thereby reduces the
temperature difference between the integrated circuit chip and the vapor within heat
pipe 10. This reduction of temperature difference directly affects the operation of heat
pipe 10, and essentially results in a similar reduction in the operating temperature of the
chip.

The invention thereby furnishes an efficient means for cooling an integrated
circuit and does so without the need for larger heat spreaders which not only add weight
but also do not transfer heat away from the integrated circuit as effectively as does the
heat pipe of the invention.

It is to be understood that the form of this invention as shown is merely a

preferred embodiment. Various changes may be made in the function and arrangement
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of parts; equivalent means may be substituted for those illustrated and described; and
certain features may be used independently from others without departing from the spirit
and scope of the invention as defined in the following claims. For example, through
holes could also penetrate heat pipe boundary structures with curved surfaces or heat
pipe boundary structures with offset planes which create several different levels for

contact with heat sources or heat sinks.

What is claimed as new and for which Letters patent of the United States are

desired to be secured is:
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WHAT IS CLAIMED IS:

1-16. (Cancelled)

17.  (New Claim) A heat pipe for spreading heat comprising:
a boundary structure including spaced-apart first and second plates that
define an enclosed vapor chamber;
at least one hollow column positioned within said vapor chamber and
sealingly bonded to said first and second plates, having an open first end that opens
through said first plate and an open second end that opens through said second plate

so as to form at least one mounting hole that is isolated from said vapor chamber.

18.  (New Claim) A heat pipe for spreading heat according to claim 17 wherein

said spaced-apart first and second plates include confronting interior surfaces; and
a wick positioned upon said confronting interior surfaces of said first and
second plates the exterior surface of said at least one hollow column disposed within

said vapor chamber.

19. (New Claim) A heat pipe for spreading heat comprising:
a boundary structure including a first plate and a second plate arranged in
spaced apart relation, each of said plates including interior confronting surfaces and a
peripheral lip located at an edge of said boundary structure which are bonded together

so as to define an enclosed vapor chamber;
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a depression formed in said first plate which projects into said vapor
chamber, is spaced from said peripheral lip, and is bonded to said second plate;

an opening defined through said first plate depression and said second
plate wherein said depression comprises an annular outer surface that is bonded to a
corresponding annular edge surface in said second plate and further wherein said
opening is isolated from said vapor chamber;

at least one spacer extending between and contacting said first and
second plates; and

a wick positioned upon said confronting interior surfaces including that
portion of the interior surface of said first plate that forms a surface of said depression

within said vapor chamber.

20. (New Claim) A heat pipe for spreading heat comprising:

a first plate having a circumferential edge lip bounding an inner surface
and at least one hollow column that is integral with said first plate and which projects
outwardly relative to said inner surface;

a second plate arranged in spaced apart confronting relation to said first
plate and including a circumferential edge lip bounding an inner surface and at least one
opening through said second plate, said edge lips of said first and second plates being
bonded together so as to define a vapor chamber; wherein

a hollow column bonded at one end to said second plate so as to coaxially

align said hollow column with one of said at least one openings in said second plate
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thereby to form a mounting hole that extends through said first plate and said second

plate and is isolated from said vapor chamber.

21.  (New Claim) A heat pipe for spreading heat comprising:

a first plate having a circumferential edge lip bounding an inner surface
and a depression which projects outwardly relative to said inner surface;

a second plate arranged in spaced apart confronting relation to said first
plate and including a circumferential edge lip bounding an inner surface and at least one
opening through said second plate, said edge lips of said first and second plates being
bonded together so as to define a vapor chamber; wherein

said depression having an open ended tubular cross-section and an outer
surface, a portion of which outer surface is bonded to said second plate so as to
coaxially align said depression with one of said at least one openings in said second
plate thereby to form a mounting hole that extends through said first plate depression

and said second plate and is isolated from said vapor chamber.

22. (New Claim) A heat pipe for spreading heat comprising:
a first plate having a circumferential edge lip bounding an inner surface
and a hollow column which projects outwardly relative to said innér surface;
a second plate arranged in spaced apart confronting relation to said first
plate and including (i) a circumferential edge lip bounding an inner surface, (ii) at least
one depression which projects into said vapor chamber and that is bonded to said inner

surface of said first plate, and (iii) at least one opening through said second plate, said
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edge lips of said first and second plates being bonded together so as to define a vapor
chamber; wherein

said hollow column in said first plate opens at a first end and a second end
and is bonded to said second plate at said second end so as to coaxially align said
hollow column with said at least one opening in said second plate thereby to form a
mounting hole that extends through said first plate depression and said second plate

and is isolated from said vapor chamber.

23.  (New Claim) An integrated circuit chip cooling structure comprising:

a top plate having an edge lip that bounds a top surface and a bottom surface;

a bottom plate having an edge lip that bounds a top surface and a bottom
surface, said edge lips of said top and bottom plates being bonded together so as to
define a vapor chamber,;

a capillary wick provided within said vapor chamber;

wherein said top plate and said bottom plate each'define at least one opening
such that the at least one opening of said top plate and the at least one opening of said
bottom plate are vertically aligned;

at least one hollow column extending between said top plate and said bottom
plate, said at least one hollow column having a top end sealed to a periphery of said
opening defined in said top plate and a bottom end sealed to a periphery of said
opening defined in said bottom plate , said at least one hollow column having a central

passageway sized to receive a fastener.
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24. (New Claim) The integrated circuit chip cooling structure accoraing to
claim 23 comprising at least one heat sink, said at least one heat sink having a bottom
surface attached to the top surface of said top plate and at least one mounting hole
communicating with a hollow column; and

a fastener extending through said hollow column and through said mounting hole

of said at least one heat sink to secure said heat sink to said top and bottom plates.

25. (New Claim) The integrated circuit chip cooling structure according to
claim 23 wherein said at least one hollow column each have a top shoulder disposed

near a top end and bonded to a bottom surface of said top plate around one opening.

26. (New Claim) The integrated circuit chip cooling structure according to
claim 25 wherein said at least one hollow column each have a bottom end downwardly

extending out of said bottom plate through one opening defined in said bottom plate.

27. (New Claim) The integrated circuit chip cooling structure according to
claim 24 wherein said at least one heat sink comprises a base and a plurality of fins

located on one side of said base.
28. (New Claim) The integrated circuit chip cooling structure according to

claim 23 wherein said at least one hollow column has a top shoulder disposed near a

top end and bonded to a bottom surface of said top plate around one opening defined in
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said top plate and a bottom shoulder disposed near a bottom end and bonded to a top

surface of said bottom plate around one opening defined in said bottom plate.

29. (New Claim) The integrated circuit chip cooling structure according to
claim 23 wherein said capillary wick comprises an upper plate-like wick located on a
bottom surface of said top plate, a bottom plate-like wick located on a top surface of
said bottom plate, and a plurality of vertical wick elements provided between said upper
plate-like wick and said bottom plate-like wick, said vertical wicks each having a first
end integral with one of said top and bottom plate and a second end supported on the
other of said top and bottom plates; said at least one hollow column being inserted

through said top plate-like wick and said bottom plate-like wick.
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ABSTRACT OF THE DISCLOSURE

The apparatus is a heat pipe with superior heat transfer between the heat pipe
and the heat source and heat sink. The heat pipe is held tightly against the heat source
by mounting holes which penetrate the structure of the heat pipe but are sealed off from
the vapor chamber because they each are located within a sealed structure such as a
pillar or the solid layers of the casing surrounding the vapor chamber. Another feature
of the heat pipe is the use of more highly heat conductive material for only that part of
the wick in the region which contacts the heat source, so that there is superior heat

conductivity in that region.

PHI\1503829.1
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APPLICATION FOR LETTERS PATENT

TO ALL WHOM IT MAY CONCERN:

BE IT KNOWN THAT PETER M. DUSSINGER, a resident of Lititz, Pennsylvania,
and THOMAS L. MYERS, a resident of Lititz, Pennsylvania, both citizens of the United

States of America, have invented certain new and useful improvements in an
INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER
WITH THROUGH MOUNTING HOLES

of which the following is a specification:
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CROSS-REFERENCE TO RELATED APPLICATIONS

This application is a Divisional application of copending U.S. Serial No. 10/739,709, filed

on December 13, 2003, which is itself a Continuation application of copending U.S.

Application Serial No. 09/852,322, filed on May 9, 2001, which is itself a continuation

application of copending U.S. Application Serial No. 09/310,397, filed on May 12, 1999,

and now issued as 6,302,192.

BACKGROUND OF THE INVENTION

This invention relates generally to active solid state devices, and more
specifically to a heat pipe for cooling an integrated circuit chip, with the heat pipe

designed to be held in direct contact with the integrated circuit.

As integrated circuit chips decrease in size and increase in power, the required
heat sinks and heat spreaders have grown to be larger than the chips. Heat sinks are
most effective when there is a uniform heat flux applied over the entire heat input
surface. When a heat sink with a large heat input surface is attached to a heat source
of much smaller contact area, there is significant resistance to the flow of heat along the
heat input surface of the heat sink to the other portions of the heat sink surface which
are not in direct contact with the contact area of the integrated circuit chip. Higher
power and smaller heat sources, or heat sources which are off center from the heat
sink, increase the resistance to heat flow to the balance of the heat sink. This
phenomenon can cause great differences in the effectiveness of heat transfer from

various parts of a heat sink. The effect of this unbalanced heat transfer is reduced
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performance of the integrated circuit chip and decreased reliability due to high operating

temperatures.

The brute force approach to overcoming the resistance to heat flow within heat
sinks which are larger than the device being cooled is to increase the size of the heat
sink, increase the thickness of the heat sink surface which contacts the device to be
cooled, increase the air flow which cools the heat sink, or reduce the temperature of the
cooling air. However, these approaches increase weight, noise, system complexity, and

expense.

It would be a great advantage to have a simple, light weight heat sink for an
integrated circuit chip which includes an essentially isothermal surface even though only
a part of the surface is in contact with the chip, and also includes a simple means for
assuring intimate contact with the integrated circuit chip to provide good heat transfer

between the chip and the heat sink.

SUMMARY OF THE INVENTION

The present invention is an inexpensive heat pipe heat spreader for integrated
circuit chips which is of simple, light weight construction. It is easily manufactured,

requires little additional space, and provides additional surface area for cooling the

" integrated circuit and for attachment to heat transfer devices for moving the heat away

from the integrated circuit chip to a location from which the heat can be more easily

disposed of. Furthermore, the heat pipe heat spreader is constructed to assure precise
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flatness and to maximize heat transfer from the heat source and to the heat sink, and

has holes through its body to facilitate mounting.

The heat spreader of the present invention is a heat pipe which requires no
significant modification of the circuit board or socket because it is held in intimate
contact with the integrated circuit chip by conventional screws attached to the integrated
mounting board. This means that the invention uses a very minimum number of simple
parts. Furthermore, the same screws which hold the heat spreader against the chip can

also be used to clamp a finned heat sink to the opposite surface of the heat spreader.

The internal structure of the heat pipe is an evacuated vapor chamber with a
limited amount of liquid and includes a pattern of spabers extending between and
contacting the two plates or any other boundary structure forming the vapor chamber.
The spacers prevent the plates from bowing inward, and therefore maintain the vital flat
surface for contact with the integrated circuit chip. These spacers can be solid columns,
embossed depressions formed in one of the plates, or a mixture of the two. Porous
capillary wick material also covers the inside surfaces of the heat pipe and has a
substantial thickness surrounding the surfaces of the spacers within the heat pipe, thus
forming pillars of porous wick surrounding the supporting spacers. The wick therefore

spans the space between the plates in multiple locations.

The spacers thus serve important purposes. They support the flat plates and
prevent them from deflecting inward and distorting the plates to deform the flat surfaces
which are required for good heat transfer. The spacers also serve as critical support for

the portions of the capillary wick pillars which span the space between the plates
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provide a gravity independent characteristic to the heat spreader, and the spacers
around which the wick pillars are located assure that the capillary wick is not subjected

to destructive compression forces.

The spacers also make it possible to provide holes into and through the vapor
chamber, an apparent inconsistency since the heat pipe vacuum chamber is supposed
to be vacuum tight. This is accomplished by bonding the spacers, if they are solid, to
both plates of the heat pipe, or, if they are embossed in one plate, bonding the portions
of the depressions which contact the opposite plate to that opposite plate. With the
spacer bonded to one or both plates, a through hole can be formed within the spacer
and it has no effect on the vacuum integrity of the heat pipe vapor chamber, from which

the hole is completely isolated.

An alternate embodiment of the invention provides the same provision for
mounting the heat pipe spreader with simple screws even when the heat pipe is
constructed without internal spacers. This embodiment forms the through holes in the
solid boundary structure around the outside edges of the two plates. This region of the
heat pipe is by its basic function already sealed off from the vapor chamber by the bond
between the two plates, and the only additional requirement for forming a through hole
within it is that the width of the bonded region be larger than the diameter of the hole.
Clearly, with the holes located in the peripheral lips, the heat pipe boundary structure

can be any shape.

Another alternative embodiment of the invention provides for improved heat

transfer between the integrated circuit chip and the heat pipe heat spreader. This is

Attorney Docket: H1799-00303 5

Cooler Master's Exhibit No. 1003
Page 74



10

11

12

13

14

15

16

17

18

19

20

21

VERSION MARKED UP COPY TO SHOW CHANGES

accomplished by using a different capillary wick material within the heat pipe at the
location which is directly in contact with the chip. Instead of using the same sintered
copper powder wick which is used throughout the rest of the heat pipe, the part of the
wick which is on the region of the heat pipe surface which is in contact with the chip is
constructed of higher thermal conductivity sintered powder. Such powder can be silver,
diamond, or many other materials well known in the art. This provides for significantly
better heat transfer in the most critical heat transfer area, right at the integrated circuit

chip.

The present invention thereby provides a heat pipe superior heat transfer

characteristics, and the simplest of all mounting devices, just several standard screws.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a cross section view of the preferred embodiment of a flat plate heat
pipe 10 of the invention with through holes 12 through its vapor chamber 14 and in
contact with finned heat sink 16.

FIG. 2 is a cross section view of an alternate embodiment of the heat pipe of the
invention with through holes in the peripheral lips and in a depression in one plate.

FIG. 3 is a plan view of an internal surface the contact plate of the preferred
embodiment of the invention showing the region of the capillary wick constructed of the

sintered hight heat conductivity powder.
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DETAILED DESCRIPTION OF THE INVENTION

FIG. 1 is a cross section view of the preferred embodiment of a flat plate heat
pipe 10 of the invention with through holes 12 through its vapor chamber 14 and in
contact with finned heat sink 16.

Heat pipe 10 is constructed by forming a boundary structure by sealing together
two formed plates, contact plate 18 and cover plate 20. Contact plate 18 and cover
plate 20 are sealed together at their peripheral lips 22 and 24 by conventional means,
such as soldering or brazing, to form heat pipe 10. Heat pipe 10 is then evacuated to
remove all non-condensible gases and a suitable quantity of heat transfer fluid is placed
within it. This is the conventional method of constructing a heat pipe, and is well
understood in the art of heat pipes.

The interior of heat pipe 10 is, however, constructed unconventionally. While
contact plate 18 is essentially flat with the exception of peripheral lip 24, cover plate 20
includes multiple depressions 26. Depressions 26 are formed and dimensioned so that,
when contact plate 18 and cover plate 20 are joined, the flat portions of depressions 26
are in contact with inner surface 28 of contact plate 18. Depressions 26 thereby assure
that the spacing between contact plate 18 and cover plate 20 will be maintained even
through pressure differe‘ntials between the inside volume of heat pipe 10 and the
surrounding environment might otherwise cause the plates to deflect toward each other.

Heat pipe 10 also includes internal sintered metal capillary wick 30 which covers
the entire inside surface of contact plate 18. As is well understood in the art of heat
pipes, a capillary wick provides the mechanism by which liquid condensed at the cooler

condenser of a heat pipe is transported back to the hotter evaporator where it is
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evaporated. The vapor produced at the evaporator then moves to the condenser where
it again condenses. The two changes of state, evaporation at the hotter locale and
condensation at the cooler site, are what transport heat from the evaporator to the
condenser.

In the present invention, heat pipe 10 also has capillary wick pillars 32 which
bridge the space between contact plate 18 and cover plate 20. Pillars 32 thereby
interconnect cover plate 16 and contact plate 14 with continuous capillary wick. This
geometry assures that, even if heat pipe 10 is oriented so that cover plate 16 is lower
than contact plate 14, liquid condensed upon inner surface 34 of cover plate 20 will still
be in contact with capillary pillars 32. The liquid will therefore be moved back to raised
surface 28 which functions as the evaporator because it is in contact with a heat
generating integrated circuit (not shown). Capillary pillars 32 are wrapped around and
supported by depressions 26, which prevents the structurally weaker capillary pillars 32
from suffering any damage.

FIG. 1 also shows frame 36 which is typically used to surround and protect heat
pipe 10. Frame 34 completely surrounds heat pipe 10 and contacts lip 24 of contact
plate 18. When heat pipe 10 is used to cool an integrated circuit chip (not shown) which
is held against contact plate 18, cover plate 20 is held in intimate contact with fin plate
38, to which fins 16 are connected. The entire assembly of heat pipe 10, frame 34, and
fin plate 38 is held together and contact plate 18 is held against an integrated circuit
chip by conventional screws 40, shown in dashed lines, which are placed in holes 42 in
fin plate 38 and through holes 12 in heat pipe 10, and are threaded into the mounting

plate (not shown) for the integrated circuit chip.
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Holes 12 penetrate heat‘pipe 10 without destroying its vacuum integrity because
of their unique location. Holes 12 are located within sealed structures such as solid
columns 44, and since columns 44 are bonded to cover plate 20 at locations 46, holes
12 passing through the interior of columns 44 have no affect on the interior of heat pipe
10.

The preferred embodiment of the invention has been constructed as heat pipe 10
as shown in FIG. 1. This heat pipe is approximately 3.0 inches by 3.5 inches with a
total thickness of .200 inch. Cover plate 20 and contact plate 18 are constructed of
OFHC copper .035 inch thick, and depressions 26 span the .100 inch height of the
internal volume of heat pipe 10. The flat portions of depressions 26 are .060 inch in
diameter. Capillary wick 30 is constructed of sintered copper powder and averages
.040 inch thick. Columns 44 have a .250 inch outer diameter, and holes 12 are .210 in
diameter.

FIG. 2 is a cross section view of an alternate embodiment of the flat plate heat
pipe 11 of the invention with through holes 48 located within peripheral lips 22 and 24 of
the heat pipe and hole 50 shown in another sealed structure, one of the depressions 26.
The only requirement for forming hole 50 within a depression 26 is that the bottom of
depression 26 must be bonded to inner surface 28 of contact plate 18 to prevent loss of
vacuum within the heat pipe. Of course, the region of the peripheral edges is also a
sealed structure since bonding between lips 22 and 24 is inherent because heat pipe 11
must be sealed at its edges to isolate the interior from the outside atmosphere.

The only differences between heat pipe 11 of FIG. 2 and heat pipe 10 of FIG. 1

are that finned heat sink 16 is not shown in FIG. 2, lips 22 and 24 are slightly longer in
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FIG. 2 to accommodate holes 48, and hole 50 is shown. In fact, through holes 12
shown in FIG. 12 are also included in FIG. 2. Although it is unlikely that holes 12, holes
48, and hole 50 would be used in the same assembly, manufacturing economies may
make it desirable to produce all the holes in every heat pipe so that the same heat pipe
heat spreader can be used with different configurations of finned heat sinks. The
unused sets of holes have no effect on the operation or benefits of the invention.

FIG. 3 is a plan view of the internal surface of the contact plate 18 of the heat
pipe 10 of the invention showing region 31 of capillary wick 30. Region 31 is
constructed of sintered silver powder. While the balance of capillary wick 30 is
conventional sintered metal such as copper, region 31 of capillary wick 30, which is on
the opposite surface of contact plate 18 from the integrated circuit chip (not shown), is
formed of powdered silver. The higher thermal conductivity of silver yields significantly
better heat conduction through region 31 of the wick 30, and thereby reduces the
temperature difference between the integrated circuit chip and the vapor within heat
pipe 10. This reduction of temperature difference directly affects the operation of heat
pipe 10, and essentially results in a similar reduction in the operating temperature of the
chip.

The invention thereby furnishes an efficient means for cooling an integrated
circuit and does so without the need for larger heat spreaders which not only add weight
but also do not transfer heat away from the integrated circuit as effectively as does the
heat pipe of the invention.

It is to be understood that the form of this invention as shown is merely a

preferred embodiment. Various changes may be made in the function and arrangement
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of parts; equivalent means may be substituted for those illustrated and described; and
certain features may be used independently from others without departing from the spirit
and scope of the invention as defined in the following claims. For example, through
holes could also penetrate heat pipe boundary structures with curved surfaces or heat
pipe boundary structures with offset planes which create several different levels for

contact with heat sources or heat sinks.

What is claimed as new and for which Letters patent of the United States are

desired to be secured is:
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WHAT IS CLAIMED |IS:

1-16. (Cancelled)

17.  (New Claim) A heat pipe for spreading heat comprising:
a boundary structure including spaced-apart first and second plates that
define an enclosed vapor chamber;
at least one hollow column positioned within said vapor chamber and
sealingly bonded to said first and second plates, having an open first end that opens
through said first plate and an open second end that opens through said second plate

so as to form at least one mounting hole that is isolated from said vapor chamber.

18. (New Claim) A heat pipe for spreading heat according to claim 17 wherein

said spaced-apart first and second plates include confronting interior surfaces; and
a wick positioned upon said confronting interior surfaces of said first and
second plates the exterior surface of said at least one hollow column disposed within

said vapor chamber.

19.  (New Claim) A heat pipe for spreading heat comprising:
a boundary structure including a first plate and a second plate arranged in
spaced apart relation, each of said plates including interior confronting surfaces and a
peripheral lip located at an edge of said boundary structure which are bonded together

so as to define an enclosed vapor chamber;
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a depression formed in said first plate which projects into said vapor
chamber, is spaced from said peripheral lip, and is bonded to said second plate;

an opening defined through said first plate depression and said second
plate wherein said depression comprises an annular outer surface that is bonded to a
corresponding annular edge surface in said second plate and further wherein said
opening is isolated from said vapor chamber;

at least one spacer extending between and contacting said first and
second plates; and

a wick positioned upon said confronting interior surfaces including that
portion of the interior surface of said first plate that forms a surface of said depression

within said vapor chamber.

20. (New Claim) A heat pipe for spreading heat comprising:

a first plate having a circumferential edge lip bounding an inner surface
and at least one hollow column that is integral with said first plate and which projects
outwardly relative to said inner surface;

a second plate arranged in spaced apart confronting relation to said first
plate and including a circumferential edge lip bounding an inner surface and at least one
opening through said second plate, said edge lips of said first and second plates being
bonded together so as to define a vapor chamber; wherein

a hollow column bonded at one end to said second plate so as to coaxially

align said hollow column with one of said at least one openings in said second plate
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thereby to form a mounting hole that extends through said first plate and said second

plate and is isolated from said vapor chamber.

21.  (New Claim) A heat pipe for spreading heat comprising:

a first plate having a circumferential edge lip bounding an inner surface
and a depression which projects outwardly relative to said inner surface;

a second plate arranged in spaced apart confronting relation to said first
plate and including a circumferential edge lip bounding an inner surface and at least one
opening through said second plate, said edge lips of said first and second plates being
bonded together so as to define a vapor chamber; wherein

said depression having an open ended tubular cross-section and an outer
surface, a portion of which outer surface is bonded to said second plate so as to
coaxially align said depression with one of said at least one openings in said second
plate thereby to form a mounting hole that extends through said first plate depression

and said second plate and is isolated from said vapor chamber.

22. (New Claim) A heat pipe for spreading heat comprising:
a first plate having a circumferential edge lip bounding an inner surface
and a hollow column which projects outwardly relative to said inner surface;
a second plate arranged in spaced apart confronting relation to said first
plate and including (i) a circumferential edge lip bounding an inner surface, (ii) at least
one depression which projects into said vapor chamber and that is bonded to said inner

surface of said first plate, and (iii) at least one opening through said second plate, said
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edge lips of said first and second plates being bonded together so as to define a vapor
chamber; wherein

said hollow column in said first plate opens at a first end and a second end
and is bonded to said second plate at said second end so as to coaxially align said
hollow column with said at least one opening in said second plate thereby to form a
mounting hole that extends through said first plate depression and said second plate

and is isolated from said vapor chamber.

23. (New Claim) An integrated circuit chip cooling structure comprising:

a top plate having an edge lip that bounds a top surface and a bottom surface;

a bottom plate having an edge lip that bounds a top surface and a bottom
surface, said edge lips of said top and bottom plates being bonded together so as to
define a vapor chamber;

a capillary wick provided within said vapor chamber;

wherein said top plate and said bottom piate each define at least one opening
such that the at least one opening of said top plate and the at least one opening of said
bottom plate are vertically aligned;

at least one hollow column extending between said top plate and said bottom
plate, said at least one hollow column having a top end sealed to a periphery of said
opening defined in said top plate and a bottom end sealed to a periphery of said
opening defined in said bottom plate , said at least one hollow column having a central

passageway sized to receive a fastener.
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24.  (New Claim) The integrated circuit chip cooling structure according to
claim 23 comprising at least one heat sink, said at least one heat sink having a bottom
surface attached to the top surface of said top plate and at least one mounting hole
communicating with a hollow column; and

a fastener extending through said hollow column and through said mounting hole

of said at least one heat sink to secure said heat sink to said top and bottom plates.

25. (New Claim) The integrated circuit chip cooling structure according to
claim 23 wherein said at least one hollow column each have a top shoulder disposed

near a top end and bonded to a bottom surface of said top plate around one opening.

26. (New Claim) The integrated circuit chip cooling structure according to
claim 25 wherein said at least one hollow column each have a bottom end downwardly

extending out of said bottom plate through one opening defined in said bottom plate.

27. (New Claim) The integrated circuit chip cooling structure according to
claim 24 wherein said at least one heat sink comprises a base and a plurality of fins

located on one side of said base.
28. (New Claim) The integrated circuit chip cooling structure according to

claim 23 wherein said at least one hollow column has a top shoulder disposed near a

top end and bonded to a bottom surface of said top plate around one opening defined in
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said top plate and a bottom shoulder disposed near a bottom end and bonded to a top

surface of said bottom plate around one opening defined in said bottom plate.

29. (New Claim) The integrated circuit chip cooling structure according to
claim 23 wherein said capillary wick comprises an upper plate-like wick located on a
bottom surface of said top plate, a bottom plate-like wick located on a top surface of
said bottom plate, and a plurality of vertical wick elements provided between said upper
plate-like wick and said bottom plate-like wick, said vertical wicks each having a first
end integral with one of said top and bottom plate and a second end supported on the
other of said top and bottom plates; said at least one hollow column being inserted

through said top plate-like wick and said bottom plate-like wick.
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ABSTRACT OF THE DISCLOSURE

The apparatus is a heat pipe with superior heat transfer between the heat pipe
and the heat source and heat sink. The heat pipe is held tightly against the heat source
by mounting holes which penetrate the structure of the heat pipe but are sealed off from
the vapor chamber because they each are located within a sealed structure such as a
pillar or the solid layers of the casing surrounding the vapor chamber. Another feature
of the heat pipe is the use of more highly heat conductive material for only that part of
the wick in the region which contacts the heat source, so that there is superior heat

conductivity in that region.
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Any reply received by the Office later than three months after the mailing date of this communication, even if timely filed, may reduce any

earned patent term adjustment. See 37 CFR 1.704(b).

Status

1) Responsive to communication(s) filed on 09 August 2005.
2a)[] This action is FINAL. 2b)[] This action is non-final.
3)[J Since this application is in condition for allowance except for formal matters, prosecution as to the merits is
closed in accordance with the practice under Ex parte Quayle, 1935 C.D. 11, 4563 O.G. 213.

Disposition of Claims

4)[X Claim(s) 17-29 is/are pending in the application.

4a) Of the above claim(s) is/are withdrawn from consideration.
50 Claim(s) ____is/are allowed.
6)[] Claim(s)____is/are rejected.
7)[J Claim(s) ____is/are objected to.

8)[X Claim(s) 17-29 are subject to restriction and/or election requirement.

Application Papers

9)[] The specification is objected to by the Examiner.
10)[_] The drawing(s) filed on isfare: a)[] accepted or b)[_] objected to by the Examiner.
Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1.85(a).
Replacement drawing sheet(s) including the correction is required if the drawing(s) is objected to. See 37 CFR 1.121(d).
1)[C] The oath or declaration is objected to by the Examiner. Note the attached Office Action or form PTO-152.

Priority under 35 U.S.C. § 119

12)[] Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)JAI b)[]Some * ¢)[] None of:
1.[J Certified copies of the priority documents have been received.
2.0 certified copies of the priority documents have been received in Application No. ___-
3. Copies of the certified copies of the priority documents have been received in this National Stage
application from the International Bureau (PCT Rule 17.2(a)).
* See the attached detailed Office action for a list of the certified copies not received.

Attachment(s)
1) [:] Notice of References Cited (PTO-892) 4) |:] Interview Summary (PTO-413)
2) [] Notice of Draftsperson’s Patent Drawing Review (PTO-948) Paper No(s)/Mail Date.
3) [] Information Disclosure Statement(s) (PTO-1449 or PTO/SB/08) 5) [J Notice of Informal Patent Application (PTO-152)
Paper No(s)/Mail Date 6) (] Other:
U.S. Patent and Trademark Office
PTOL-326 (Rev. 7-05) Office Action Summary Part of Paper No./Mail Date 03172006
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Application/Control Number: 11/200,349 Page 2
Art Unit: 3753

Election/Restrictions
1. This application contains claims directed to the following patentably distinct species: the first
species or the embodiment of Figure 1; the second species or the embodiment of Figure 2; and the third
species or the embodiment of Figure 3. The species are independent or distinct because the various
species are not disclosed as being usable together, for example.

Applicant is required under 35 U.S.C. 121 to elect a single disclosed species for prosecution on
the merits to which the claims shall be restricted if no generic claim is finally held to be allowable.
Currently, no claim is generic.

Applicant is advised that a reply to this requirement must include an identification of the species
that is elected consonant with this requirement, and a listing of all claims readable thereon, including any
claims subsequently added. An argument that a claim is allowable or that all claims are generic is
considered nonresponsive unless accompanied by an election.

Upon the allowance of a genefic claim, applicant will be entitled to consideration of claims to
additional species which depend from or otherwise require all the limitations of an allowable generic
claim as provided by 37 CFR 1.141. If claims are added after the election, applicant must indicate which
are readable upon the elected species. MPEP § 809.02(a).

2. Applicant is advised that the reply to this requirement to be complete must include (i) an election
of a species or invention to be examined even though the requirement be traversed (37 CFR 1.143) and
(ii) identification of the claims encompassing the elected invention.

The election of an invention or species may be made with or without traverse. To reserve a right
to petition, the election must be made with traverse. If the reply does not distinctly and specifically point
out supposed errors in the restriction requirement, the election shall be treated as an election without

traverse.
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Application/Control Number: 11/200,349 Page 3
Art Unit: 3753

Should applicant traverse on the ground that the inventions or species are not patentably distinct,
applicant should submit evidence or identify such evidence now of record showing the inventions or
species to be obvious variants or clearly admit on the record that this is the case. In either instance, if.’ the
examiner finds one of the inventions unpatentable over the prior art, the evidence or admission may be
used in a rejection under 35 U.S.C.103(a) of the other invention.

3. Applicant is reminded that upon the cancellation of claims to a non-elected invention, the
inventorship must be amended in compliance with 37 CFR 1.48(b) if one or more of the currently named
inventors is no longer an inventor of at least one claim remaining in the application. Any amendment of
inventorship must be accompanied by a request under 37 CFR 1.48(b) and by the fee required under 37
CFR 1.17(i).

4. Any inquiry concerning this communication or earlier communications from the examiner should
be directed to Ljiljana (Lil) V. Ciric whose telephone number is 571-272-4909. The examiner can
normally be reached on Mondays through Fridays from 10:00 a.m. to 6:30 p.m.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Gene
Mancene, can be reached at 571-272-4930.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system.

Status information for published applications may be obtained from either Private PAIR or Public
PAIR.

Status information for unpublished applications is available through Private PAIR only. For more
information about the PAIR system, see http://pair-direct.uspto.gov.

Should you have questions on access to the Private PAIR system, contact the Electronic Business

Center (EBC) at 866-217-9197 (toll-free).

Ve

LILIANA
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 11/200,349

Applicant : Peter M. Dussinger and Thomas L. Myers

Filed : Herewith

Title : INTEGRATED CIRCUIT HEAT PIPE HEAT
SPREADER WITH THROUGH MOUNTING HOLES

TC/A.U. : 3753

Examiner : Ciric, Liljana V.

Docket No. : H1799-00303

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

RESPONSE TO ELECTION OF SPECIES AND AMENDMENT

Sir:

In response to the Office action of March 23, 2006, please amend the
above-identified application as follows:

Amendments to the Claims are reflected in the listing of claims which
begins on page 2 of this paper.

Remarks/Arguments begin on page 8 of this paper.
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Appl. No.: 11/200,349
Docket No.: H1799-00303
Response to Office Action dated March 23, 2006

This listing of claims will replace all prior versions, and listings, of claims in

the application:

Listing of Claims:

1-18. (Cancelled)

19.  (Previously Presented) A heat pipe for spreading heat
comprising:

a boundary structure including a first plate and a second plate arranged in
spaced apart relation, each of said plates including interior confronting surfaces
and a peripheral lip located at an edge of said boundary structure which are
bonded together so as to define an enclosed vapor chamber;

a depression formed in said first plate which projects into said vapor
chamber, is spaced from said peripheral lip, and is bonded to said second plate;

an opening defined through said first plate depression and said second
plate wherein said depression comprises an annular outer surface that is bonded
to a corresponding annular edge surface in said second plate and further wherein
said opening is isolated from said vapor chamber;

at least one spacer extending between and contacting said first and

second plates; and

20f9
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Appl. No.: 11/200,349
Docket No.: H1799-00303
Response to Office Action dated March 23, 2006

a wick positioned upon said confronting interior surfaces including that
portion of the interior surface of said first plate that forms a surface of said

depression within said vapor chamber.

20. (Previously Presented) A heat pipe for spreading heat
comprising:

a first plate having a circumferential edge lip bounding an inner surface
and at least one hollow column that is integral with said first plate and which
projects outwardly relative to said inner surface;

a second plate arranged in spaced apart confronting relation to said first
plate and including a circumferential edge lip bounding an inner surface and at
least one opening through said second plate, said edge lips of said first and
second plates being bonded together so as to define a vapor chamber; wherein

a hollow column bonded at one end to said second plate so as to coaxially
align said hollow column with one of said at least one openings in said second
plate thereby to form a mounting hole that extends through said first plate and

said second plate and is isolated from said vapor chamber.

21.  (Previously Presented) A heat pipe for spreading heat
comprising:
a first plate having a circumferential edge lip bounding an inner surface

and a depression which projects outwardly relative to said inner surface;

30f9
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Appl. No.: 11/200,349
Docket No.: H1799-00303
Response to Office Action dated March 23, 2006

a second plate arranged in spaced apart confronting relation to said first
plate and including a circumferential edge lip bounding an inner surface and at
least one opening through said second plate, said edge lips of said first and
second plates being bonded together so as to define a vapor chamber; wherein

said depression having an open ended tubular cross-section and an outer
surface, a portion of which outer surface is bonded to said second plate so as to
coaxially align said depression with one of said at least one openings in said
second plate thereby to form a mounting hole that extends through said first plate

depression and said second plate and is isolated from said vapor chamber.

22.  (Previously Presented) A heat pipe for spreading heat
comprising:

a first plate having a circumferential edge lip bounding an inner surface
and a hollow column which projects outwardly relative to said inner surface;

a second plate arranged in spaced apart confronting relation to said first
plate and including (i) a circumferential edge lip bounding an inner surface, (ii) at
least one depression which projects into said vapor chamber and that is bonded
to said inner surface of said first plate, and (iii) at least one opening through said
second plate, said edge lips of said first and second plates being bonded
together so as to define a vapor chamber; wherein

said hollow column in said first plate opens at a first end and a second end

and is bonded to said second plate at said second end so as to coaxially align
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Appl. No.: 11/200,349
Docket No.: H1799-00303
Response to Office Action dated March 23, 2006

said hollow column with said at least one opening in said second plate thereby to
form a mounting hole that extends through said first plate depression and said

second plate and is isolated from said vapor chamber.

23.  (Previously Presented) An integrated circuit chip cooling
structure comprising:

a top plate having an edge lip that bounds a top surface and a bottom
surface;

a bottom plate having an edge lip that bounds a top surface and a bottom
surface, said edge lips of said top and bottom plates being bonded together so
as to define a vapor chamber;

a capillary wick provided within said vapor chamber;

wherein said top plate and said bottom plate each define at least one
opening such that the at least one opening of said top plate and the at least one
opening of said bottom plate are vertically aligned;

at least one hollow column extending between said top plate and said
bottom plate, said at least one hollow column having a top end sealed to a
periphery of said opening defined in said top plate and a bottom end sealed to a
periphery of said opening defined in said bottom plate , said at least one hollow

column having a central passageway sized to receive a fastener.
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Appl. No.: 11/200,349
Docket No.: H1799-00303
Response to Office Action dated March 23, 2006

24.  (Previously Presented) The integrated circuit chip cooling
structure according to claim 23 comprising at least one heat sink, said at least
one heat sink having a bottom surface attached to the top surface of said top
plate and at least one mounting hole communicating with a hollow column; and

a fastener extending through said hollow column and through said
mounting hole of said at least one heat sink to secure said heat sink to said top

and bottom plates.

25.  (Previously Presented) The integrated circuit chip cooling
structure according to claim 23 wherein said at least one hollow column each
have a top shoulder disposed near a top end and bonded to a bottom surface of

said top plate around one opening.

26. (Previously Presented) The integrated circuit chip cooling
structure according to claim 25 wherein said at least one hollow column each
have a bottom end downwardly extending out of said bottom plate through one

opening defined in said bottom plate.

27.  (Previously Presented) The integrated circuit chip cooling
structure according to claim 24 wherein said at least one heat sink comprises a

base and a plurality of fins located on one side of said base.
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Appl. No.: 11/200,349
Docket No.: H1799-00303
Response to Office Action dated March 23, 2006

28.  (Previously Presented) The integrated circuit chip cooling
structure according to claim 23 wherein said at least one hollow column has a top
shoulder disposed near a top end and bonded to a bottom surface of said top
plate around one opening defined in said top plate and a bottom shoulder
disposed near a bottom end and bonded to a top surface of said bottom plate

around one opening defined in said bottom plate.

29.  (Previously Presented) The integrated circuit chip cooling
structure according to claim 23 wherein said capillary wick comprises an upper
plate-like wick located on a bottom surface of said top plate, a bottom plate-like
wick located on a top surface of said bottom plate, and a plurality of vertical wick
elements provided between said upper plate-like wick and said bottom plate-like
wick, said vertical wicks each having a first end integral with one of said top and
bottom plate and a second end supported on the other of said top and bottom
plates; said at least one hollow column being inserted through said top plate-like

wick and said bottom plate-like wick.
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Appl. No.: 11/200,349
Docket No.: H1799-00303
Response to Office Action dated March 23, 2006

REMARKS/ARGUMENTS

In the Official Action, claims 17-29 stand subject to an election of species
under 35 USC 121, as follows:

A) an alleged species illustrated by Figure 1;

B) an alleged species illustrated by Figure 2; and

C) an alleged species illustrated by Figure 3.

In response, Applicants elect the invention of the alleged species shown in

Figure 2. At least claims 19-29 read on the elected species. Applicants have
cancelled claims 17 and 18. Applicants expressly reserve the right to prosecute
the non-elected subject matter in related applications.

No additional fees are believed to be necessary, however, the
Commissioner of Patents if authorized to charge any additional fees in
connection with this matter to Deposit Account No. 04-1679.

In view of the foregoing, Applicants respectfully submit that at least claims
19-29 are in condition for allowance. Favorable consideration is therefore

requested.

80of9
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Appl. No.: 11/200,349
Docket No.: H1799-00303
Response to Office Action dated March 23, 2006

Applicants respectfully request that a timely Notice of Allowance be issued

in this case.

If a telephone conference would be of assistance in advancing

prosecution of the above-identified application, Applicants’ undersigned Attorney

invites the Examiner to telephone him at 215-979-1255.

Respectfully submitted,

Dated:04/13/2006 [Samuel W. Apicelli/
Samuel W. Apicelli
Registration No. 36,427
Customer No. 0041396
DUANE MORRIS LLP
30 S. 17" Street
Philadelphia, PA 19103-4196
Tel.: (215)979-1255
Fax: (215) 979-1020
swapicelli@duanemorris.com
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Electronic Acknowledgement Receipt

EFS ID: 1023201
Application Number: 11200349
Confirmation Number: 3228

Title of Invention:

Integrated circuit heat pipe heat spreader with through mounting holes

First Named Inventor:

Peter M. Dussinger

Customer Number:

41396

Filer:

Samuel W. Apicelli/Sue Seiler

Filer Authorized By:

Samuel W. Apicelli

Attorney Docket Number:

H1799-00303

Receipt Date: 13-APR-2006
Filing Date: 09-AUG-2005
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Application Type: Utility
International Application Number:
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Multipart Description
Doc Desc Start End

Response to Election / Restriction Filed 1 1

Claims 2 7

Applicant Arguments/Remarks Made in an Amendment 8 9

Warnings:
Information:
Total Files Size (in bytes):l 82284

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.
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Attorney Docket No. H1799-00303

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re: Dussinger et al. Attomey Docket No.: H1799-00303
Filed Date: December 18, 2003 Examiner: Ciric, Ljiljana V.
Serial No.: 11/200,349 Group Art: 3753

For: Intergrated Circuit Heat Pipe Heat Spreader With Through
Mounting Holes

INFORMATION DISCLOSURE STATEMENT

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450 Electronically Filed

Sir:

Pursuant to the Duty of Disclosure set forth in 37 CFR 1.56, the materials listed on the
attached form PTO-1449 are hereby brought to the attention of the Examiner.

The above-identified patent application is a divisional from co-depending U.S.
Application Serial No. 10/739,709, which itself is a Continuation of 09/852,322. Paper copies of
all references have been previously submitted in the Information Disclosure Statements of the
family applications, and as such, paper copies of these references have not been submitted in this

application in order to reduce the burden of paperwork.

This Information Disclosure Statement is submitted prior to the mailing date of the first
Office Action on the merits received by Applicants.

Item NNN on the attached PTO-1449 Form is an Engineering Drawing that shows a

Japanese language date of H19.2.26, which in English corresponds to February 26, 1998. The
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Attorney Docket No. H1799-00303
drawing contains Japanese characters above that date indicating that this drawing shows, a hole,
a lid, and a base. Applicant submits that there is no representation of a heat pipe for spreading
heat comprising, a boundary structure including spaced-apart first and second plates that define
an enclosed vapor chamber, at least one depression formed in the first plate which projects into
the vapor chamber and that is bonded to the second plate, and an opening defined through the at
least one depression and the second plate so that the opening is isolated from the vapor chamber,

as claimed in the above-identified application.

French Patent No. 2,579,371, discloses a semiconductor o be cooled clamped between
two evaporation exchangers containing internal cooling fins in a hollow interior. An elecirically
non-conductive fluid partly fills the interiors, which are sealed by insulators and pressure
spreader plates. The heat conducted from the semiconductor evaporates the fluid which passes
through flexible tubes to a condenser and is cooled by air convection. The condensate passes
through a return tube back to the exchangers. To ensure a symmetrical thermal flux on the
component, the exchangers share a common condenser, The Examiner’s attention is directed to

Figures 1 and 2, as well as the English Language Abstract.

Japanese Patent Number 54-154277 provides a pair of heat sinks attached to a print
circuit to be cooled. At least one of the heat sinks appear to comprise a heat pipe. The

Examiner’s attention is directed to Figures 1 - 4, and the English Abstract.

Soviet Union Patent Number 987,357 provides a heat fransfer tube that incorporates
evaporating and condensing zones formed from a capillary porous structure with fins. The
condensing zone includes a layer of absorbent material to remove non-condensable gases from
the recirculating heat transfer fluid. The unit comprises evaporating and condensing zones that
are interconnected by a vapour duct with apertures. The non-condensable gases are drawn by the
flow of heat transfer fluid vapour through channels over the layer of porous absorbent material
on the support, thereby keeping the evaporating zone virtually free from non-condensable gases.
The Examiner’s attention is directed to Figures 1 and 2, as well as the English Abstract.
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reservoir for a non-condensating gas. The evaporator is divided into two cavities by a partition.
The partition has ducts connecting the cavities. A capillary-porous coating is disposed on the
duct surface. The cavity is connected to the internal pipe cavity and the cavity to the clearance.
Heat is transferred along the evaporator partition to the duct surfaces where boiling of a working
liquid occurs. The working liquid vapours travel to the reservoir, through the cavity, pipes and
condenser clearance. From the reservoir, the vapours are directed to the evaporator cavity,

through a ring duct clearance. The Examiner’s attention is directed to Figures 1 and 2.

English translations of Soviet Union Patent Numbers 407,160, 589531, 1476297, and
German Patent No. 1 284 506 have been previously submitted in comnection with U.S.
Application Serial Nos. 10/739,709 and 09/852,322.

The claimed invention is patentable over the enclosed references, No representations are

made regarding the references other than those set forth above.

The Examiner is requested to acknowledge consideration of the information provided in

this paper in accordance with prescribed procedures.

No fec is believed to be due in connection with this Information Disclosure Statement.
However, if the Examiner determines that a fee is required, he is hereby authorized to charge

any additional fees in connection with this matter to Deposit Account No. 04-1679.

Respectfully submitted,
Date: May 31, 2006 ,7

+~Bamugl W. Apicelli
/ Registration No. 36,427

Customer No. 41396

DUANE MORRIS, LLP

30 South 17" Street

Philadelphia, Pennsylvania 19103
(215) 979-1255
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Sheet 1 of _5
Form PTO-1449 U.S. Department of Daocket No. H1799-00303 Serial No. 11/200,348
Commerce Patent and Trademark Office
INFORMATION DISCLOSURE Applicant: Peter M. DUSSINGER ei al.
STATEMENT
IN AN APPLICATION - . -
(Use several sheets if necessary) Filing Date:  August 8, 2005 Group Art Unit 3753
U.S. PATENT DOCUMENTS
*EXAM
INER '
INITIA DOCUMENT FILING DATE
L NUMBER DATE NAME CLASS | SUBCLASS | IF APPROPRIATE
A | 3,208,062 Sept. 1965 Scholz
B | 3,400,718 Jan, 1970 Vary
C | 3,519,067 July 1970 Schmidt
D | 3,543,841 Dec. 1970 Eastman
E | 3,680,188 Aug. 1972 Noren
F | 3,827,480 Aug. 1974 Gammel et al.
G | 3,834,457 Sept, 1974 Madsen
H | 4,046,190 Sept, 1977 Marcus et al.
| | 4,047,198 Sept. 1977 Sekhon ef al.
J | 4,118,755 Oct. 1978 Nelson et al.
K | 4,145,708 March 1979 Ferro et al.
L | 4,461,343 July 1984 Token et al.
M| 5,000,256 March 1891 Tousignant
N | 5,052,472 Qct. 1991 Takahashi et al.
FOREIGN PATENT DOCUMENTS
TRANSLATIO
N
DOCUMENT
NUMBER DATE COUNTRY CLASS SUBCLASS YES NG
Q | 2579371 Sept. 1986 France ] >
P | 64-154277 May 1979 Japan Tl <
Q | 987357 Jan. 1983 Soviet Union Ll
R | 1261029 Sept. 1986 Soviet Union ] By

OTHER (Including Author, Title, Date, Pertinent Pages, Etc.)

S | IBM Technical Disclosure Bulletin; Conduction Cooled Heat Plate For Modular Circuit Package;

Dombrowskas and Patch; Vol. 13, No. 2, pp442, July 1870

T | IBM Technical Disclosure Bulletin; Low-Cost Cooling Package, Nuccio; Vol. 18, No. 11, pp 3761

& 3762, April 1976

EXAMINER

| DATE CONSIDERED

EXAMINER: Initial if citation considered, whether or not citation s in conformance with MPEP § 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to
the applicant.
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Sheet 2 of 5

Form PTO-~1448 U.S. Depariment of Docket No.  H1799-00303 Serial No. 11/200,349
Commerce Patent and Trademark Office
INFORMATION DISCLOSURE Applicant: Peter M. DUSSINGER et al.
STATEMENT
}BQNSQ\ZT:IISQ;I'(CSM\# necessary) Filing Date:  August 8, 2005 Group Art Unit 3753
U.S. PATENT DOCUMENTS
*EXA FILING
MIN DATE
ER IF
INITI DOCUMENT APPROFPR
Al NUMBER DATE NAME CLASS SUBCLASS | IATE
U 5,305,184 April 1994 Andresen et al.
\Y 5,305,185 April 1994 Samarov et al.
w 5,323,202 June 1994 Brzezinski
X 5,386,143 Jan. 1995 Fitch
Y 5,390,077 Feb. 1985 Paterson
Z 5427174 June 1895 Lomolino, Sr. et al.
AA 5,465,782 Nov. 1995 Sun et al.
BB 5,513,070 April 1996 Xieetal
cC 5,642,776 July 1997 Meyer, iV et al.
DD 5,694,295 Dec. 1997 Mochizuki et al.
EE 5,754,401 May 1998 Saneinejad et al.
FF 5,767,621 May 1988 Patel
GG 5,784,256 July 1998 Nakamura et al.
FOREIGN PATENT DOCUMENTS
TRANSLATION
DOCUMENT
NUMBER DATE COUNTRY CLASS SUBCLASS YES NO
HH | 407160 April 1974 | Soviet Union X ]
i 5809531 Feb. 1978 Soviet Union < L]
JJ | 1476297 April 1988 Soviet Union [ L]
KK | 1284 506 Dec. 1068 Germany ] ]
LL | 54-154277 May 1979 Japan X 1

OTHER (]ncluding Author, Title, Date, Pertinent Pages, Etc.)

EXAMINER

[ DATE CONSIDERED

DM2\709733.1
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Sheet 3 of _5
Form PTO-1449 U.S. Department of Docket No. H1799-00303 Serial No. 11/200,349
Commerce Patent and Trademark Office
INFORMATION DISCLOSURE Applicant. _ Peter M. DUSSINGER et al.
STATEMENT
IN AN APPLICATION — -
(Use several sheets if necessary) Filing Date:  August 8, 2005 Group Art Unit 3753
U.S. PATENT DOCUMENTS
*EXAM
INER FILING DATE
INITIA DOCUMENT IF
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Warnings:
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This is not an USPTO supplied IDS fillable form

Total Files Size (in bytes):| 980508

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

wWww.uspto.gov

NOTICE OF ALLOWANCE AND FEE(S) DUE

041396 7590 06/29/2006 | ‘ EXAMINER I
DUANE MORRIS LLP CIRIC, LIILIANA V
IP DEPARTMENT [ ART UNIT | PAPER NUMBER I

30 SOUTH 17TH STREET

PHILADELPHIA, PA 19103-4196 3753

DATE MAILED: 06/29/2006

APPLICATION NO. l FILING DATE I FIRST NAMED INVENTOR I ATTORNEY DOCKET NO. I CONFIRMATION NO. I

11/200,349 08/09/2005 Peter M. Dussinger H1799-00303 3228
TITLE OF INVENTION: INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER WITH THROUGH MOUNTING HOLES

[ APPLN. TYPE | SMALL ENTITY l ISSUE FEE | PUBLICATION FEE | TOTAL FEE(S) DUE |

DATE DUE |

09/29/2006

nonprovisional NO $1400 $300 $1700

THE APPLICATION IDENTIFIED ABOVE HAS BEEN EXAMINED AND IS ALLOWED FOR ISSUANCE AS A PATENT.
PROSECUTION ON THE MERITS IS CLOSED. THIS NOTICE OF ALLOWANCE IS NOT A GRANT OF PATENT RIGHTS.
THIS APPLICATION IS SUBJECT TO WITHDRAWAL FROM ISSUE AT THE INITIATIVE OF THE OFFICE OR UPON
PETITION BY THE APPLICANT. SEE 37 CFR 1.313 AND MPEP 1308.

THE ISSUE FEE AND PUBLICATION FEE (IF REQUIRED) MUST BE PAID WITHIN THREE MONTHS FROM THE
MAILING DATE OF THIS NOTICE OR THIS APPLICATION SHALL BE REGARDED AS ABANDONED. THIS
STATUTORY PERIOD CANNOT BE EXTENDED. SEE 35 U.S.C. 151. THE ISSUE FEE DUE INDICATED ABOVE
REFLECTS A CREDIT FOR ANY PREVIOUSLY PAID ISSUE FEE APPLIED IN THIS APPLICATION. THE PTOL-85B (OR
AN EQUIVALENT) MUST BE RETURNED WITHIN THIS PERIOD EVEN IF NO FEE IS DUE OR THE APPLICATION WILL

BE REGARDED AS ABANDONED.
HOW TO REPLY TO THIS NOTICE:

I. Review the SMALL ENTITY status shown above.

If the SMALL ENTITY is shown as YES, verify your current
SMALL ENTITY status:

If the SMALL ENTITY is shown as NO:

A. If the status is the same, pay the TOTAL FEE(S) DUE shown, A. Pay TOTAL FEE(S) DUE shown above, or

above.

B. If the status above is to be removed, check box 5b on Part B -
Fee(s) Transmittal and pay the PUBLICATION FEE (if required)
and twice the amount of the ISSUE FEE shown above, or

B. If applicant claimed SMALL ENTITY status before, or is now
claiming SMALL ENTITY status, check box 5a on Part B - Fee(s)
Transmittal and pay the PUBLICATION FEE (if required) and 1/2

the ISSUE FEE shown above.

II. PART B - FEE(S) TRANSMITTAL should be completed and returned to the United States Patent and Trademark Office (USPTO) with
your ISSUE FEE and PUBLICATION FEE (if required). Even if the fee(s) have already been paid, Part B - Fee(s) Transmittal should be
completed and returned. If you are charging the fee(s) to your deposit account, section "4b" of Part B - Fee(s) Transmittal should be
completed and an extra copy of the form should be submitted.

ITI. All communications regarding this application must give the application number. Please direct all communications prior to issuance to
Mail Stop ISSUE FEE unless advised to the contrary.

IMPORTANT REMINDER: Utility patents issuing on applications filed on or after Dec. 12, 1980 may require payment of
maintenance fees. It is patentee's responsibility to ensure timely payment of maintenance fees when due.

Page 1 of 3
PTOL-85 (Rev. 01/06) Approved for usc through 04/30/2007.
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PART B - FEE(S) TRANSMITTAL

Complete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
Commissioner for Patents
P.O. Box 1450
Alexandria, Virginia 22313-1450
or Fax (571)-273-2885

INSTRUCTIONS: This form should be used for transmitting the ISSUE FEE and PUBLICATION FEE (if rcquired}’. Blocks 1 through S should be completed where

gpgropnatc. All further correspondence including the Patent, advance orders and notification of maintenance fees will be mailed to the current correspondence address as

indicated unless corrccted below or directed otherwise in Block 1, by (a) specifying a new correspondence address; and/or (b) indicating a separate "FEE ADDRESS" for
maintenancc fee notifications.

CURRENT CORRESPONDENCE ADDRESS (Note: Use Block 1 for any change of address) Note: A certificate of.malhr;ﬁ can only be used for domestic mallmgs of the

Fee(s) Transmittal. This certificate cannot be used for any other accompanying

Eaper;. Each additional paper, such as an assignment or formal drawing, must

ave its own certificate of mailing or transmission.

041396 7590 06/29/2006
Certificate of Mailing or Transmission
DUANE MORRIS LLP ls hereb ccr’tif that this ufec s) Transmittal isf beirng deiposited.]with the Unlited
IP DEPARTMENT tates Postal Service with suilicient postage for first class mail 1n an envelope
addressed to the Mail Stop ISSUE FEE address above, or being facsimile
30 SOUTH 17TH STREET transmitted to the USPTO (571) 273-2885, on the date indicated below.
PHILADELPHIA, PA 19103-4196 -
. (Depositor’'s name)
(Signature)
(Date)
l APPLICATION NO. FILING DATE I FIRST NAMED INVl_ENTOR . I ATTORNEY DOCKET NO. I CONFIRMATION NO. J
11/200,349 08/09/2005 Peter M. Dussinger H1799-00303 3228

TITLE OF INVENTION: INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER WITH THROUGH MOUNTING HOLES

| APPLN. TYPE I SMALL ENTITY | ISSUE FEE I PUBLICATION FEE I TOTAL FEE(S) DUE | DATE DUE
nonprovisional NO $1400 $300 $1700 09/29/2006
[ EXAMINER l ART UNIT | CLASS-SUBCLASS J
CIRIC, LJIILJANA V 3753 165-104260
1. Chanfe of correspondence address or indication of "Fee Address” (37 2. For printing on the patent front page, list
CFR 1.363). (1) the names of up to 3 registered patent attorneys 1
[ Change of correspondence address (or Change of Correspondence or agents OR, altemnatively,
Address form PTO/SB/122) attached. (2) the name of a single firm (having as a member a 2
[ "Fec Address” indication (or "Fee Address” Indication form registered attorney or agent) and the names of up to
PTO/SB/47; Rev 03-02 or more recent) attached. Use of a Customer 2 registered patent attorneys or agents. If no nameis 3
Number is required. listed, no name will be printed.
3. ASSIGNEE NAME AND RESIDENCE DATA TO BE PRINTED ON THE PATENT (print or type)

PLEASE NOTE: Unless an assnl%ncc is identified below, no assignce data will appear on the patent. If an assignee is identificd below, the document has been filed for
recordation as sct forth in 37 CFR 3.11. Comopletion of this form is NOT a substitute for filing an assignment.

(A) NAME OF ASSIGNEE (B) RESIDENCE: (CITY and STATE OR COUNTRY)

Please check the appropriate assignec category or categories (will not be printed on the patent) : O Individuat Corporation or other private group entity ) Government

4a. The following fec(s) arc enclosed: 4b. Payment of Fee(s):
{3 1ssue Fee 3 A check in the amount of the fee(s) is encloscd.
{3 publication Fee (No small cntity discount permitted) a Payment by credit card. Form PTO-2038 is attached.
(3 Advance Order - # of Copics O The Director is hercby authorized by charge the required fee(s), or credit any overpayment, to
Deposit Account Number (enclose an extra copy of this form).

5. Change in Entity Status (from status indicated abovc)
Qa Applicant claims SMALL ENTITY status. Scc 37 CFR 1.27. Qb Applicant is no longer claiming SMALL ENTITY status. See 37 CFR 1.27(g)(2).
The Director of thc USPTO is requested to apf)ply the Issuc Fee and Publication Fec (if any) or to re- tg‘ply any previously paid issue fee to the application identified above.

NOTE: The Issuc Fec and Publication Fec (if required) will not be accepted from anyone other than the applicant; a registered attomey or agent; or the assignee or other party in
intcrest as shown by the records of the United States Patent and Trademark Office.

Authorized Signature ' Date

Typed or printed name Registration No.

This collection of information is required by 37 CFR 1.311. The information is rch\gired to obtain or retain a benefit by the public which is to file (and by the USPTO to process)

an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.14. This collection is cstimated to take I% minutes to complete, including gathering, preparing, and

submitting the completed application form to the USPTO. Time will vary depending upon the individual casc. Any comments on the amount of time you require to com%etc

this form and/or suggestions for reducing this burden, should be sent to the Chicf Information Officer, U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O.

R?x 14(510" A\I,qxap _nz;,z:\;'}r 1]:14%32313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450,
cxandria, Virginia - .

Under the Papcrwork Reduction Act of 1995, no persons arc required to respond to a collection of information unless it displays a valid OMB control number.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address; COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWww.uspio.gov

I APPLICATION NO. | FILING DATE I FIRST NAMED INVENTOR | ATTORNEY DOCKET NO. I CONFIRMATION NO. I
11/200,349 08/09/2005 Peter M. Dussinger H1799-00303 3228
041396 7590 06/29/2006 I EXAMINER I
DUANE MORRIS LLP CIRIC, LIILIANA V
IP DEPARTMENT [ ART UNIT PAPER NUMBER |
30 SOUTH 17TH STREET pove
PHILADELPHIA, PA 19103-4196 | OATE MAL o 06/25/2006

Determination of Patent Term Adjustment under 35 U.S.C. 154 (b)
(application filed on or after May 29, 2000)

The Patent Term Adjustment to date is 0 day(s). If the issue fee is paid on the date that is three months after the
mailing date of this notice and the patent issues on the Tuesday before the date that is 28 weeks (six and a half
months) after the mailing date of this notice, the Patent Term Adjustment will be 0 day(s).

If a Continued Prosecution Application (CPA) was filed in the above-identified application, the filing date that
determines Patent Term Adjustment is the filing date of the most recent CPA.

Applicant will be able to obtain more detailed information by accessing the Patent Application Information Retrieval
(PAIR) WEB site (http://pair.uspto.gov).

Any questions regarding the Patent Term Extension or Adjustment determination should be directed to the Office of
Patent Legal Administration at (571)-272-7702. Questions relating to issue and publication fee payments should be
directed to the Customer Service Center of the Office of Patent Publication at 1-(888)-786-0101 or
(571)-272-4200.

Page 3 of 3
PTOL-85 (Rev. 01/06) Approved for use through 04/30/2007.
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Application No. Applicant(s)
. re 11/200,349 DUSSINGER ET AL.
Ljiljana (Lil) V. Ciric 3753

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
Ali claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. if not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS

NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative

of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.
1. Xl This communication is responsive to the reply filed on 13 April 2006 and to the telephonic interview on 26 June 2006.

2. X The allowed claim(s) is/are 19-29.

3. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[d Al b)[J Some* c)[JNone ofthe:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. ___
3. [J Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a reply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. [] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [X CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PT0O-948) attached
1) [ hereto or 2) [] to Paper No./Mail Date _____.
(b) X including changes required by the attached Examiner's Amendment / Comment or in the Office action of
Paper No./Mail Date _____.

Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [J Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application (PTO-152)
2. [ Notice of Draftperson's Patent Drawing Review (PT0-948) 6. X Interview Summary (PTO-413),
Paper No./Mail Date 20060626 .
3. [ Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. IX] Examiner's Amendment/Comment
Paper No./Mail Date 20060531
4. [0 Examiner's Comment Regarding Requirement for Deposit 8. [X] Examiner's Statement of Reasons for Allowance
of Biological Material -
9. [ Other . W
LALIANA CIRIC
PRIMARY EXAMINER
U.S. Patent and Trademark Office
PTOL-37 (Rev. 7-05) Notice of Allowability Part of Paper No./Mail Date 20060626
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Application/Control Number: 11/200,349 Page 2
Art Unit: 3753

EXAMINER’S AMENDMENT/COMMENTS

1. Applicant’s election of the second species or the embodiment of Figure 2 in the reply filed on
April 13,2006 is acknowledged. Because applicant did not distinctly and specifically point out the
supposed errors in the restriction requirement, the election has been treated as an election without traverse
(MPEP § 818.03(a)). Claims 19 through 29, all readable on the elected second species, remain in the
application.
2. An examiner’s amendment to the record appears below. Should the changes and/or additions be
unacceptable to applicant, an amendment may be filed as provided by 37 CFR 1.312. To ensure
consideration of such an amendment, it MUST be submitted no later than the payment of the issue fee.

Authorization for this examiner’s amendment was given in a telephone interview with Attorney
Samuel W. Apicelli, Registration No. 36,427. on June 26, 2006.
1. The application has been amended as follows:
In the claims:
Claim 24, line 4: Delete “a hollow column” and replace with —said at least one hollow column--.
Claim 235, line 2: Immediately preceding “said at least one hollow column”, insert —each of--.
Claim 25, line 3: Delete “have” at the beginning of the line and replace with —has--.
Claim 26, line 2: Immediately preceding “said at least one hollow column”, insert —each of--.
Claim 26, line 3:Delete “have” at the beginning of the line and replace with —has--.
Claim 29, line 3: Delete “plate-like” (two occurrences) and replace with —planar--.
Claim 29, line 5: Delete “plate-like” (two occurrences) and replace with —planar--.
Claim 29, line 8: Delete “plate-like” and replace with —planar--.
Claim 29, line 9: Delete “plate-like” and replace with —planar--.
2. The following is an examiner’s statement of reasons for allowance: The prior art of record does

not disclose, for example, a first and a second plate including inner confronting surfaces and a peripheral
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Application/Control Number: 11/200,349 Page 3
Art Unit: 3753

lip located at an edge of the boundary structure bonded together to form an enclosed vapor chamber, a
depression formed in the first plate and projecting from the plate into the vapor chamber, an opening
defined through the depression in the first plate and the second plate where the depression comprises an
annular outer surface that is bonded to a corresponding annular surface in the second plate and isolated
from the vapor chamber, at least one spacer or hollow column extending between and contacting the first
and second plates, and a wick positioned upon the inner confronting surfaces of the plates.

Any comments considered necessary by applicant must be submitted no later than the payment of
the issue fee and, to avoid processing delays, should preferably accompany the issue fee. Such
submissions should be clearly labeled “Comments on Statement of Reasons for Allowance.”

3. New corrected drawings in compliance with 37 CFR 1.121(d) are required in this application
because the line quality of the originally-filed drawings is uneven and generally of insufficient quality.

Corrected drawing sheets in compliance with 37 CFR 1.121(d) are required in reply to the Office
action to avoid abandonment of the application. Any amended replacement drawing sheet should include
all of the figures appearing on the immediate prior version of the sheet, even if only one figure is being
amended. The figure or figure number of an amended drawing should not be labeled as “amended.” If a
drawing figure is to be canceled, the appropriate figure must be removed from the replacement sheet, and
where necessary, the remaining figures must be renumbered and appropriate changes made to the brief
description of the several views of the drawings for consistency. Additional replacement sheets may be
necessary to show the renumbering of the remaining figures. Each drawing sheet submitted after the filing
date of an application must be labeled in the top margin as either “Replacement Sheet” or “New Sheet”
pursuant to 37 CFR 1.121(d). The objection to the drawings will not be held in abeyance.

4. Any inquiry concerning this communication or earlier communications from the examiner should
be directed to Ljiljana (Lil) V. Ciric whose telephone number is 571-272-4909. The examiner can

normally be reached on Mondays through Fridays from 10:00 a.m. to 6:30 p.m.
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Application/Control Number: 11/200,349 Page 4
Art Unit: 3753

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Eric
Keasel, can be reached at 571-272-4929.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained from
either Private PAIR or Public PAIR. Status information for unpublished applications is available through

Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)

Zjﬁna (Lil) V. Ciric

Primary Examiner
Art Unit 3753

at 866-217-9197 (toll-free).
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Application No. Applicant(s)
. 11/200,349 DUSSINGER ET AL.
Interview Summary Examiner Art Unit
Ljiljana (Lil) V. Ciric 3753

All participants (applicant, applicant’s representative, PTO personnel):

(1) Liiljana (Lif) V. Ciric. (3) .
(2) Samuel W. Apicelli, Req. No. 36,427. (4) .

Date of Interview: 26 June 2006.

Type: a)X] Telephonic b)[] Video Conference
)] Personal [copy given to: 1) ] applicant  2)[] applicant's representative]

Exhibit shown or demonstration conducted: d)[J Yes )X No.
If Yes, brief description:

Claim(s) discussed: 19-29.

Identification of prior art discussed: US Patent No. 6,535,386 B2 (issued to Sathe et al. on March 18, 2003, filed
December 5. 2000); US Patent No. 6,650,544 B1 (issued to Lai on November 18, 2003, filed September 18, 2002).

Agreement with respect to the claims )X was reached. g)[] was not reached. h)[] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: See Continuation Sheet.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). If a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS
INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

LMLJANA CIRIC
PRIMARY EXAMINER

/ Luwie
Examiner Note: You must sign this form unless it is an

Attachment to a signed Office action. xaminer’s signature, if required

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20060626
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)
In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attorneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 8§12.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent)-at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

— Application Number (Series Code and Serial Number)

~ Name of applicant

- Name of examiner

- Date of interview

~ Type of interview (telephonic, video-conference, or personal)

— Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

- Anindication whether or not an exhibit was shown or a demonstration conducted

— An identification of the specific prior art discussed

- An indication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

- The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the
Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed description of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)
6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by
the examiner.

Examiners are expected to carefully review the applicant's record of the substance of an interview. [f the record is not complete and
accurate, the examiner will give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. If the record is complete and accurate, the examiner should place the indication, “Interview Record OK™ on the
paper recording the substance of the interview along with the date and the examiner’s initials. i
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Continuation Sheet (PTOL-413) Application No. 11/200,349

Continuation of Substance of Interview including description of the general nature of what was agreed to if an
agreement was reached, or any other comments: Examiner Ciric telephoned Attorney Apicelli in order to propose
various changes to the claims correcting minor informalities in the claims. Attorney Apicelli approved the proposed
changes to the claims (see attached copy of Examiner's Amendment), thus placing the application in condition for
allowance. Examiner Ciric noted that the only art of record which disclosed applicant's invention consisted of the
abovecited US patents, both previously made of record via IDS by applicant), neither of which had a good priority date
to constitute prior art..
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SHES [ oF S

~Form PTO-1449 U.S. Department of

Docket No. H1799-00303 Serial No.  11/200,349
Commerce Patent and Trademark Office
INFORMATION DISCLOSURE Applicant. _ Peter M. DUSSINGER et al.
STATEMENT
IN AN APPLICATION - - .
(Use several sheets if necessary) Filing Date:  August 8, 2005 Group Art Unit 3753
U.S. PATENT DOCUMENTS
*EXAM
INER '
INITIA DOCUMENT . FILING DATE
L, NUMBER DATE NAME CLASS SUBCLASS | IF APPROPRIATE
AV | A]3209,062 Sept. 1965 Scholz S — JER—
i B | 3,490,718 Jan. 1970 Vary e —
C | 3,519,087 July 1970 Schmidt ——— -— - -
D | 3,543,841 Dec. 1970 Eastman e ———mey —_—
E | 3,680,189 Aug. 1872 Noren —_— e -
F | 3,827,480 Aug. 1974 Gammel et al. P
G| 3,834,457 Sept. 1 g‘_@ Madsen e e J—
H | 4,046,190 Sept. 1977 Marcus et al. ——e— —— JE—
| | 4,047,198 Sept. 1977 Sekhon et al. — —_— e
J | 4,418,756 Oct. 1978 Nelson et al. —_— — e
K | 4,145,708 March 1978 Ferro et al. — —_—
L | 4,461,343 July 1984 Token et al. —ms —_— PR
¥ | M| 5,000,256 March 1981 Tousignant R —_— —_—
N | 5,062,472 Oct. 1991 Takahashl et al. PN
FOREIGN PATENT DOCUMENTS
TRANSLATIO
N
DOCUMENT
NUMBER DATE COUNTRY SUBCLASS YES NO
AV 0 | 2579371 Sept. 1986 | France 1 0 X
) P | 54-154277 May 1879 Japan — - [J
[, Q | 987357 Jan. 1983 Soviet Union Bn) <
(4 R | 1261029 Sept. 1986 | Soviet Union — _——— 1 O B
OTHER (Including Author, Title, Date, Pertinent Pages, Etc.)
VC S _ | IBM Technical Disclosure Bulletin; Conduction Cooled Heat Plate For Modular Circuit Package,
% Dombrowskas and Patch; Vol. 13, No. 2, pp442, July 1870
/ VC/ T | IBM Technical Disclosure Bulletin; Low-Cost Cooling Package, Nuccio; Vol. 18, No. 11, pp 3761
\ & 3762, April,1978 4
INER A~V (Aol | DATE CONSIDERED _{teme 25, 20U |
[ <
EXAMINER: Initlal if citation considered, whether or not citatlon Is in conformance with MPEP § 609. Draw line
through citation If not in conformance and not considered. Include copy of this form with next communication to
the applicant.

/a/z@/é 2006 0873/
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Sheet 2 of 5

(Use several sheets if necessary)

Form PTO-1449 U.S. Department of Docket No.  H1789-00303 Serlal No. 11/200,349
Commerce Patent and Trademark Office

INFORMATION DISCLOSURE Applicant: _ Peter M. DUSSINGER et al.

STATEMENT

IN AN APPLICATION

Filing Date:  August 8, 2005

Group Art Unit 3753

U.S. PATENT DOCUMENTS

*EXA FILING
MIN DATE
ER 1IF
INITI DOCUMENT _ APPROPR
AL NUMBER DATE NAME CLASS SUBCLASS | IATE
v 7dL 5,305,184 April 1994 Andresen et al. J——
v 5,305,185 April 1094 Samarov et al.
w 5,323,292 June 1994 Brzezinski —_—
X 5,386,143 Jan. 1995 Fitch — N
Y 5,390,077 Feb. 1995 Paterson — JA—
Z 5,427,174 June 1995 Lomolino, Sr. et al. | — | ——
AA | 5,465,782 Nov. 1995 Sun etal. N _ ]
BB | 5,513,070 April 1996 Xie et al. J— _ ] —
CC | 5,642,776 July 1997 Meyer, IV et al. — .
DD | 6,604,295 Dec. 1997 Mochizuki et al. —_— —
7 |EE_ | 5,754,401 Mzay 1998 Saneinejad et al. JE— — | —
\f | FF | 5767621 May 1998 Patel J— —
GG 5,784,256 July 1998 Nakemura et al. —_— —
FOREIGN PATENT DOCUMENTS
TRANSLATION
DOCUMENT
NUMBER DATE COUNTRY CLASS SUBCLASS YES | NO
L/ C__| HH | 407160 April 1974 | Soviet Union — & ]
v I | 589531 Feb. 1978 | Soviet Union = X [ O
/ JJ | 14768297 April 1989 | Soviet Union — —| K T |
NV KK | 1284506 Dec. 1968 Germany N (]
LL | 54-154277 May 1979 | Japan —— X il

OTHER (!ndudlng Author, Title, Date, Pertinent Pages, Etc.)

AL A -

EXAMINER

V (At

DM2\709733.1

|

L) - -
| DATE CONSIDERED | oy 25 V4
4 7

/W M. 2006053/
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DM2\709733.1

Sheet 3 of _5
Form PTO-1449 U.S. Department of Docket No. H1799-00303 Serlal No. 11/200,349
Commerce Patent and Trademark Office
INFORMATION DISCLOSURE Applicant. _ Peter M. DUSSINGER et al.
STATEMENT
iN AN APPLICATION
(Use several sheets if necessary) Filing Date:  August 8, 2005 | Group Art Unit 3753
U.S. PATENT DOCUMENTS
*EXAM
INER FILING DATE
INITIA DOCUMENT : iF
L NUMBER DATE NAME CLASS SUBCLASS | APPROPRIATE
MVL MM [ 5,880,524 | March 1999 Xie
NN 6,082,443 July 2000 Yamamoto et al. —
00 | 6,212,074 Aprli 2001 Gonsalves et al. T ——
PP 6,256,201 July 2001 Ikeda et al. —— —_— —_—
QQ | 6,263,959 July 2001 Ikeda et al. — e e
RR 6,269,866 Aug. 2001 Yamamoto et al. — ———
SS 6,302,192 Oct. 2001 Dussinger et al. — — —
T 6,317,322 Nov. 2001 ngl etal - — J—
uv 6,356,448 March 2002 DiBene, fl st al. il ———
/ | VvV | 8535386 March 2003 Sathe et al. — -
WW | 6,650,544 Nov. 2003 Lal ——
FOREIGN PATENT DOCUMENTS
TRANSLATION
DOCUMENT
NUMBER DATE COUNTRY CLASS SUBCLASS YES NO
T [ XX | 1402509 Aug. 1975 | United Kingdom - X |
.~ | YY | 1261029 Sept 1988 Soviet Union _ X
4 ZZ | 52034673 March 1977 | Japan — | ———| K
OTHER (Including Author, Title, Date, Pertinent Pages, Etc.)
, /{ VC/ AAA | Low-Cost Cooling Package Article, by C. Nuccio, IBM Technical Disclosure Bulletin, Vol 18,
No. 11, April 1976, pp 3761-3762
BBB | Conduction Cooled Heat Plate For Modular Circult Package Article, R.J.
K/ Dombrowskas and P.O Patch, IBM Technical Disclosure Bulletin, Vol.13, No. 2, July
1970, p 442
/ pal ‘ 4 L
EXAMINER [ AV (f4.0.¢ . | DATE CONSIDERED /wv 20 2600
el 7

/&W /%, Zd)é oS 3/
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Sheet 4 of 5

Form PTO-1449 U.S. Department of Docket No. H1799-00303 Serial No. 11/200,349
Commerce Patent and Trademark Office _ '

INFORMATION DISCLOSURE Applicant:  Peter M. DUSSINGER et al.

STATEMENT .

IN AN APPLICATION —

(Use several sheets if necessary) Filing Date:  August 8, 2005 | Group Art Unit 3753

U.S. PATENT DOCUMENTS

*EXAM ,
INER FILING DATE
INITIA | | DOCUMENT IF
L NUMBER DATE | NAME CLASS | SUBCLASS | APPROPRIATE
FOREIGN PATENT DOCUMENTS
TRANSLATION
DOCUMENT
. NUMBER DATE COUNTRY | CLASS SUBCLASS YES | NO
~ V' [ ccC | 6301976 Oct. 1994 | Japan | 0|
v DDD_| 7-073508 March 1995 | Japan — ]
EEE | 8-017033 Jan 1997 Japan D _____I ]
! FFF__| 2-087344 March 1990 | Japan — X O
~__1GGG | 62078729 April 1987 | Japan | —

OTHER (Including Author, Title, Date, Pertinent Pages, Etc.)

2.
0{ 7 C1THHH [ Fujikura Ltd, Drawing of Lobster Heat Pipe, Part No. FHP-47201, Sept 25, 1995
o 1 Al Fujikura Ltd, Report No. FHP-05-185, Lobster Heat Pipe For Cooling Alpha, Oct. 25, 1985, pp 1-3
V J Fujlkura America, Inc., Heat Pipe Quotation, Oct. 31, 1985

EXAMINE {7(/ M DAT, O('),?\l\éS’lng‘Ee %DL
/4

v
EXAMINER: Initial if citation considered, whether or not citation is in conformance with MPEP § 609. Draw line
through citation if not in conformance and not considered. Include copy of this form with next communication to

the applicant.

DM2\709733.1

DM2\709733.1

/%fm Vo, 2006253/
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Sheet_ 5§ of 5

Form PTO-1449 U.S. Department of
Commerce Patent and Trademark Office
INFORMATION DISCLOSURE

STATEMENT

IN AN APPLICATION
(Use several sheets if necessary)

Docket No.

H1798-00303

Serial No.

11/200,349

Applicant:

Peter M. DUSSINGER et al.

Fiing Dats: _ August 8, 2005

Group Art Unit 3753

'U.S. PATENT DOCUMENTS

"EXAM
INER FILING DATE
INITIA DOCUMENT IF
L NUMBER DATE NAME CLASS | SUBCLASS | APPROPRIATE
FOREIGN PATENT DOCUMENTS
TRANSLATION
‘| DOCUMENT
NUMBER DATE COUNTRY | CLASS SUBCLASS YES | NO

Engineering Drawing No. FHP-0430-01 for Heat Sink Assembly by Sun Microsystems dated April 30,

L/

KKK
yC 2001
LLL Facsimile Cover Sheet from Sun Microsystems regarding drawing CHOSOW-871119 {(980204) dated
February 4, 1898.
MMM

Engineering Drawing No. CHO90W-871119 dated February 4, 1998 (see 980204 on drawing).

\/ NNN

.

Engineering Drawing dated February 26, 1998.

2 ) i

CONSIDE

e R0 200L

EXAMINER: Initial if citation considered, whether or not citation is in confo%a

nce with MPEP é 609. Drawline

through citation if not In conformance and not considered. Include copy of this form with next communication to

the applicant.

DM2\709733.1

DM2\709733.1

faper Vo, 2006053/
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e . Application/Control No. Applicant(s)/Patent under
Issue Classification PP Re"ZxaminLt’;o,,
11/200,349 DUSSINGER ET AL.
Examiner Art Unit
Ljiljana (Lil) V. Ciric 3753
ISSUE CLASSIFICATION
ORIGINAL CROSS REFERENCE(S)
CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
/65 /04.26 | /165 loy.2]| 83 /&S | 7(
INTERNATIONAL CLASSIFICATION 3 6 [ ’? 00O
AZID /100 V25 7/S
F>-YIFl 710
/
/
/
—_— LALJANA CIRIC '
PRIMARY EXAMINER Total Claims Allowed: //
(Assjstant Examiner)  (Date) .
0G. 0.G.
W % f W&M/@ é/Zé/Oé Print Claim(s) Print Fig.
) aminer) / (Primary Examiner) (Date)
ZA /, 2 Z.
[:] Claims renumbered in the same order as presented by applicant | [] CPA OTD [ RrR.1.47
— © — © — © — © — © _ © — ®
g | £ s | £ T | £ ® | £ ® | £ ® | £ ® | £
£ o S| > S (=] E | @ S o £ D £ | @
(' o w o w S w o W o W 5 w 6
x 31 61 91 121 151 181
2 32 62 92 122 152 182
' 33 63 93 123 153 183
4 34 64 94 124 154 184
s 35 65 95 125 155 185
s 36 66 96 126 156 186
7 37 67 97 127 157 187
A 38 68 98 128 158 188
e 39 69 99 129 159 189
Pl 40 70 100 130 160 190
A 41 71 101 131 161 191
42 72 102 132 162 192
15 43 73 103 133 163 193
u 44 74 104 134 164 194
18" 45 75 105 135 165 195
A 46 76 106 136 166 196
b 47 77 107 137 167 197
4 48 78 108 138 168 198
I (19 49 79 109 139 169 199
L 50 80 110 140 170 200
3 51 81 111 141 171 201
Y, % 52 82 112 142 172 202
[ 53 83 113 143 173 203
(. | 24 54 84 114 144 174 204
2| 25 55 85 115 145 175 205
9126 56 86 116 146 176 206
2+ | 27 57 87 117 147 177 207
jo | 28 58 88 118 148 178 208
THES 59 89 119 149 179 209
30 60 90 120 150 180 210

U.S. Patent and Trademark Office

Part of Paper No. 20060626
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UNITED STATES PATENT AND TRADEMARK OFFIGE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 223131450

Www.uspto.gov

|0 O AT O CONFIRMATION NO. 3228
Bib Data Sheet
FILING OR 371(c)
SERIAL NUMBER 08/‘(’)3/72'(5)05 CLASS GROUP ART UNIT [ ATTORNEY DOCKET
11/200,349 RULE 165 3753 H1799-00303
APPLICANTS
Peter M. Dussinger, Lititz, PA;

Thomas

L. Myers, Lititz, PA,

aded CONTINUING DATA Fededede et dede etk o ke ok e e g ok e e

This application is a DIV of 10/739,709 12/18/2003 which is a CON of 09/852,322 05/09/2001 PAT 7,066,240
which is a CON of 09/310,397 05/12/1999 PAT 6,302,192

oid FOREIGN APPLICATIONS RRRRKKRKRARARARRRAAR M% -— %yc

lIF REQUIRED, FOREIGN FILING LICENSE GRANTED **
08/29/2005

ok =A<

Foreign Priority claimed D

yesm/ 0
35 USC 119 (a-d) conditions met ] M“ d
ye: /ﬁ Met after Allowance
Uty

Verified and Acknowledged

Examiner's Signature “nitials

STATE OR
COUNTRY
PA

SHEETS
DRAWING

TOTAL
CLAIMS

3 /13‘14_

INDEPENDENT
CLAIMS

ADDRESS
041396

TITLE

Integrated circuit heat pipe heat spreader with through mounting holes

FILING FEE
RECEIVED

1600

FEES: Authority has been given in Paper
No.

No. for following:

to charge/credit DEPOSIT ACCOUNT

[0 Al Fees |

10 1.16 Fees ( Filing )

E 1.17 Fees ( Processing Ext. of time )
EMS Fees ( Issue) I
O other |

1Q Credit |
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Search Notes

Application/Control No. Applicant(s)/Patent under

Reexamination

11/200,349 DUSSINGER ET AL.

Examiner

(7
Ljiljana (Lil) V. Ciri//

Art Unit
3753

SEARCH NOTES
(INCLUDING SEARCH STRATEGY)

SEARCHED
Class Subclass Date Examiner
/09.24 /
Sy 4/29/%| A
/04,33

g3

(31

3¢ | 70 é/ﬁ/é C
,{4 S é/z%/oé ArC )
P

N

N

e

N

/

N
AN

N

N

\ .
¥

DATE

EXMR

é/zlgfé %/C

plecatins \dighy
Rzt P
Name SCarch

/

/

INTERFERENCE SEARCHED

Date

bl

Subclass Examiner

yC

Vi

“Y AN

ey leean d)-

Gud

/ N

U.S. Patent and Trademark Office

Part of Paper No. 20060626
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PART B - FEE(S) TRANSMITTAL

Comptlete and send this form, together with applicable fee(s), to: Mail Mail Stop ISSUE FEE
: Commissioner for Patents
P.0. Box 1450
Alexandria, Virginia 22313-1450
or Fax (5T1)-273-2885

INSTRUCTIONS: This form sheuld be used for transmiiting the 1S8UE BER and PURLICATION FCE (if roquired). Blocks I throagh § should be compleied whare
approptiate. All further correspondenge icliding the Patert, advanceorders snd notification of maintenanee foes will be mailed to the sument correspondence address as
indicated urlsss correeicd below! or dirgcted atherwise itv Block 1, by {(a) specifying & new correspandenee address; andfor (b)) indicating @ separate "FEE ADDRESS" for
natatenance fee nelilcations. ) ) h

CURRENT CORKESPONDENCE ADDRESS (801e Use Bloek 1 lar sy chivge o sddicss) Wate: A ceriiicalc of wmmbing can only be uscd for domestic mallings of the
} i Fee{s) Transmital, This certificate candof be used for any other accamparying
?apcts, Fach additional paper; such as an-assignment or formal drawing, must

ave itsawn centificate of ailing ot ransmission.

331396 TE 06729/ 2008
s - Certificate of Mailing or Transeaiissinn
DUANE MORRIS LLP !;I;::rcb ; ccr{i%v that ihisﬁi:c“c{is- '{mnsmiﬁal 5? bc-fi_ng' d Ipn,sitcd lwi(‘h the Unlitcsi
P DR TME States Postal Sorviee with sufficient postage for first elass mail in an eavelope
'“, DFPARI v 4,L NT i addressed o-the Mail Stop [SSUE F,{:‘Eig addiess above, of being facsin ﬁc
30 SOUTH 17TH STREET transmitied ta the BSPTO (371) 273-2885; " on the date indicated below.
PHILADELPHIA, PA 19103-4196 e
{Dhepusitors rame)
(SignutoRsy
Dty
| serucanonso, ] © FILING DATE FIRST NAMED INVENTOR ATTORNEY DOCKET NO, | CONFIRMATION KO
F260,349 080912005 Peter M. Disgsingar F1799-00303 3228 '
TIVLE OF INVENTION: INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER WITH THRQUGH MOUNTING HOLES
i APFLN. TYPE SBEALL EMTITY l ISSUE FEE i PYBLICATION FEB E TOTAL FER(SYDUE IATE DUE
nenprovisianat NG $1406 $300 81700 0912902006
1 EXAMINER l ART UNIT l CLASS-SUBCLASS l
CIRIC, LHLIAKA Y 783 §65-104260
i _(fismygewgf correspondente address or indication of "Fee Address® (37 2. Forprinting o the patert front p}-é..gc, tist ] - B )
CFR 1.363). o v ) {1} the names of up to 3 registored patent atforneys ! Dusne Morrie LLE
[ vll'lmr;?z: of cordy somdence sddress for Change of Corresrondence or.agents OR, alternatively,
ddress = 1122} atiac : N
"tfddm”‘ orm PTO/SBI122) attached. {2} the name of 2 sigle firm (having a8 3 momber s 2
[} “Fee Address” indication (or "Fee Address” Indivdtion form registeeed atiormey-of agent) and the names of 4p Lo
PTOSEAT, Rov 03-02 o more reconty attached. Use of 3 Customer 2 registored paiont atforngys O 3geRis. Hao namals 3
Number is reguired. lisied, oo nagme wifl bepeinted. — T

%, ASSIGNEE NAME AND RESIDENCE DATA TO RE PRINTEDON THE FATENT {print or type)

PLEASE NOTE; Unless an ass%ucc i idenitificd below, no assigiice data-will appcar on the patent, If an assignee iy identified below, the docnment fias been tiled far
rocordation as sot forth i 37 CFE 3,11, Conpletion of this form is NOT o subsiitute for filing an assignment,

(A NAME QF ABSIGNEE {1} RESIDENCE: (CITY and STATE QR COUNTRY)
Thermal Corp. Wilmingtou, DE
Plunsecheek i approprinte assipnoe catagory or categories (witl not e printed on the pateiit) : [ individust Carpantion or ather private group ontity [ Government
Ja. The Following foels) arc enclosed: Ab, Payment of Fee(s):
Issue Fee i A chisck inthe amiount of the foo(s)isonclosed.
ﬁl’uhiica:imz Fee {Ne small catity discount permitted) L1 paymont by credic card. Form PTO-2038.is attached.
) Advanes Ordes - #of Coples ' Thie' Divector is ficreby-autiiorized by charge the required fee(s), orercdit any overpaymen, e
- Deposit Acoomt Mumber Q4 ~=36770 {enclose an exira copy af this form).

S, Chanpe in Entity Statws {from siitus indicsted above)
o, Applicant claims SMALL BENTITY status, See 37 CFR V.27 [ b, Applicant is no fonger ¢laiming SMALL ENTITY siatus, Sec 37 CFR L2720
The Diresior of the USPTU }f}i‘cquf::s!cd to agzp}}.-ﬁ?b]'ssuc Feeand Publication Fec {if any} or to re-apply aty previvusly paid {ssue fezto the application identificd abave.

2
NOTE: The Tssue Foo and Yuiflicatiog Feg (il Guired) williot bi agcepied from anyone other than the spplicant. 5 registered attorney of agent; or the assigres or ather pusty in
inlcrest as showa by the redegtls of the Dt Staics # atenydng Tradesurk Office. ;

Yo WO | =YY
Authorized Sipnature ; ‘é’i ;W{g’ib h A H!ﬂ";‘rd‘mf ' ) D N:“? J i }3 i {/ (_}3
X .

Repistration No: 35 127

t

Typed or printzd mnd | Samuedo W ;] Apiioellio.. o

Tinx colleetion of tlormation.is requirsd by 37 CER 1,311 The information i mgi’qimﬂ. 1o obtmn of reiaiir benefitby thy public which i to file fand by the USPTQ to process)
an application. Conlidentiality 15 povemed by 35 U.S.C. 122 and 37 CFR 1,44, This coliection i estitnated Lo take 12 punntes to complete, including gathering, prepanag, arich
submitting the completed applicatign form o the BSFTO: Time will vary de 'cm_im%;: upon the ndividugl case, Any-comments on the wmounl ol timie you require to complein
this form andlor suggcstions fur reducing this burden, shonld be sent the ChicF Information Qfficer, U.S. Fatont and Trudemark Office, LS. Department of Commesee, PO,
Be 1450, Alexandrfs, Virginia 223131350, DO NOT SEND FE ES OR COMPLETED FORMS TO THIS ADDRESS. SEND T Commissioner for Patents; PO Box 1450,
Alexandria, Vieginia 2231321450 :

tinder the Paperwotk Reduction Actof 1995, o persons are required to respond tos <ol feetion of information unless it displays 2 vatid OMB control number,
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Electronic Patent Application Fee Transmittal

Application Number:

11200349

Filing Date:

09-Aug-2005

Title of Invention:

INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER WITH
THROUGH MOUNTING HOLES

First Named Inventor:

Peter M. Dussinger

Filer:

Samuel W. Apicel

li/Sue Seiler

Attorney Docket Number:

H1799-00303

Filed as Large Entity

Utility Filing Fees

Description Fee Code Quantity Amount Suggg(t;)l in
Basic Filing:
Pages:
Claims:
Miscellaneous-Filing:
Petition:
Patent-Appeals-and-Interference:
Post-Allowance-and-Post-Issuance:
Utility Appl issue fee 1501 1 1400 1400
Publ. Fee- early, voluntary, or normal 1504 1 300 300
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Description

Fee Code

Quantity

Amount

Sub-Total in
USD($)

Extension-of-Time:

Miscellaneous:

Total in USD ($)

1700
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Electronic Acknowledgement Receipt

EFS ID: 1111719
Application Number: 11200349
Confirmation Number: 3228

Title of Invention:

INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER WITH
THROUGH MOUNTING HOLES

First Named Inventor:

Peter M. Dussinger

Customer Number:

41396

Filer:

Samuel W. Apicelli/Sue Seiler

Filer Authorized By:

Samuel W. Apicelli

Attorney Docket Number:

H1799-00303

Receipt Date: 13-JUL-2006
Filing Date: 09-AUG-2005
Time Stamp: 14:12:46
Application Type: Utility
International Application Number:

Payment information:

Submitted with Payment yes

Payment was successfully received in RAM $1700

RAM confirmation Number 808

Deposit Account 041679

The Director of the USPTO is hereby authorized to charge indicated fees and credit any overpayment as follows:
Charge any Additional Fees required under 37 C.F.R. Section 1.16 and 1.17

File Listing:
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Document _ . . . Multi
Number Document Description File Name File Size(Bytes) Part Pages
1 h1799-00303correcteddrawi 273060 yes 5
ngs.pdf
Multipart Description
Doc Desc Start End
Miscellaneous Incoming Letter 1 2
Drawings 3 5
Warnings:
Information:
2 Issue Fee Payment Recorded h1799-00303issuefee.pdf 321287 no 1
Warnings:
Information:
3 Fee Worksheet (PTO-875) fee-info.pdf 8311 no 2
Warnings:
Information:
Total Files Size (in bytes):| 602858

This Acknowledgement Receipt evidences receipt on the noted date by the USPTO of the indicated documents,
characterized by the applicant, and including page counts, where applicable. It serves as evidence of receipt
similar to a Post Card, as described in MPEP 503.

New Applications Under 35 U.S.C. 111

If a new application is being filed and the application includes the necessary components for a filing date (see
37 CFR 1.53(b)-(d) and MPEP 506), a Filing Receipt (37 CFR 1.54) will be issued in due course and the date
shown on this Acknowledgement Receipt will establish the filing date of the application.

National Stage of an International Application under 35 U.S.C. 371

If a timely submission to enter the national stage of an international application is compliant with the conditions
of 35 U.S.C. 371 and other applicable requirements a Form PCT/DO/EO/903 indicating acceptance of the
application as a national stage submission under 35 U.S.C. 371 will be issued in addition to the Filing Receipt,
in due course.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 11/200,349

Applicant : Dussinger et al.

Filed : 08/09/2005

Title : INTEGRATED CIRCUIT HEAT PIPE HEAT
SPREADER WITH THROUGH MOUNTING HOLES

TC/A.U. : 3753

Examiner : Ciric, Ljiljana V.

Docket No. : H1799-00303

TRANSMITTAL LETTER

Mail Stop Issue Fee
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

Please find enclosed for filing:
_X_ Issue Fee Transmittal form Part B
_X_ Submission of corrected Drawings with 3 sheets of replacement Drawings
_X_ Transmittal letter. The Commissioner is authorized to charge the amount
of $1700 for issue &publication fees, and any additional fees, or credit any
overpayment, to Deposit Account No. 04-1679.

Respectfully submitted,

Dated: July 13, 2006 [Samuel W. Apicelli/
Samuel W. Apicelli
Registration No. 36,427
Customer No. 0041396
DUANE MORRIS LLP
30 S. 17" Street
Philadelphia, PA 19103-4196
Tel.: (215)979-1255
Fax: (215) 979-1020
swapicelli@duanemorris.com
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 11/200,349

Applicant : Dussinger et al.

Filed : 08/09/2005

Title : INTEGRATED CIRCUIT HEAT PIPE HEAT
SPREADER WITH THROUGH MOUNTING HOLES

TC/A.U. : 3753

Examiner : Ciric, Ljiljana V.

Docket No. : H1799-00303

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

SUBMISSION OF CORRECTED DRAWINGS

o Corrected Drawings were required by the Examiner as indicated on to the
Notice of Allowance. Applicants herewith submit three (3) sheets of corrected
drawings, and marked as replacement sheets, that are believed to satisfy all
requirements identified in the Examiner's amendment/comments. These
drawings are direct copies of the drawings of record. No new matter is
presented.

Should the attached drawings not be found fully in compliance with all
requirements, Applicant respectfully requests prompt notice by telephone in order
to accomplish expeditious correction within the term allotted.

Respectfully submitted,

Dated: /July 13, 2006/ /Samuel W. Apicelli/
Samuel W. Apicelli
Registration No. 36,427
Customer No. 0041396
DUANE MORRIS LLP
30 S. 17" Street
Philadelphia, PA 19103-4196
Tel.: (215)979-1255
Fax: (215) 979-1020
swapicelli@duanemorris.com
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Appl. No.11/200,349
Docket No.:H1799-00303
Response to Notice of Allowablity
Replacement Sheet
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Appl. No0.11/200,349
Docket No.:H1799-00303
Response to Notice of Allowablity

Replacement Sheet
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Appl. No.11/200,349

Docket No.:H1799-00303
Response to Notice of Allowablity

Replacement Sheet
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07/18/2008 15:00 FAX 2154059823 Duane Morris LLP . doo2

PTO/SB/28 (09-04)

Approved for use through 07/31/2008. OMB 0651-0031

U.5. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE

reons are raguired o respond 10 a collection of information unless it dis a valid OMB conlrol number.

Under the Paperwork Reduction Act of 1685, no

TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Docket Number (Optional)
REJECTION OVER A “PRIOR” PATENT H17998-00303
In re Application of: Dussinger et af.
Application No.: 11/200,349
Filed: 08-09-2005
For INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER WITH THROUGH MOUNTING HOLES
The owner*, THEBRMAL CORP, , of 100 percent interest in the instant application hereby dlselaims,
except as provided below, the terminal part of the slalutory temn of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term prior patent No. 7,068,240 as the term of said prior patent is defined In 35 U.S.C. 154

and 173, and as the term of said prior patent is presently shortened by any terminal disclaimer. The owner hareby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period Lhat it and the prior patent are commonly owned. This
agreement runs with any patant granted on the instant application and is binding upen the grantee, its successors or assigns.

In making the above disclaimer, the owner does not disclaim the terminal part of the term of any patent granted on the instant application that
would extend to the expiration date of the full statutory term as defined in 356 U.S.C. 164 and 173 of the prior patent, “as the term of said prior
patent is presently shortened by any terminal disciaimer,” in the event that said prior patent later:

axpires for failure to pay a maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction; .

is statutorily disclaimed in whels or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by a reexamination certificate;

is reissued; or

is in any manner terminated prior to the expiration of its full stetutory term as presently shortened by any terminal disclaimer.

Check either box 1 or 2 below. if appropriate.

1. l:l For submissions on behalf of a business/organization (e.g., corporation, partnership, university, government agency,
ete.), the undersigned is empowered to act on behalf of the business/organization.

| 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 so
made are punishable by fine or imprisenment, or both, undar Section 1001 of Title 16 of the United States Code and that such willful false
statements may jeopardize the validily of the application or any patent issued thereon,

2. The undersigned is an attorney or agent of record

Date

SAMUEL W, APICELLI REG. NO. 36,427
Typed or printed name

215-979-1255
Telephone Number

Terminal disclaimer fee under 37 CFR 1.20(d) included.

WARNING: Information on this form may become public. Credit card information should not
be included an this form. Provide credit card Information and authorization on PTQ-2038.

*Statement under 37 CFR 3.73(b) is requlred If tarminal disclaimer is signed by the asskinee (owner).
Form PTO/SB/96 may be used for making this certification. See MPEP § 324.

This collection of Information Is required by 37 CFR 1.321, The information is required to obtain or retain 3 beneht by the public which is to flle (and by the USPTO
o p ) an application. Cor iality is g d by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This coliection Is estimaled 1o take 12 minutes to complete,
including gathering, preparing. and submitting the completed application form 10 the USPTO. Time will vary depending upon the Individual case. Any comments
on the amount of tima you require to complete this form and/or suggestons far reducing this burden, should be sent to the Chisf Information Officer, U.S. Patent
and Trademark Office, U.S. Department of Commerce, P.0. Box 1450, Alexandris, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: € (or P ts, P.0. Box 1450, Alexandrla, VA 22313-1450.

If you need assistance In compieting the form, call 1-800-PTO-8199 and select option 2.
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'07/18/2008 15:00 FAX 2154059823 Duane Morris LLP doo1

CERTIFICATE OF FACSIMILE TRANSMISSION 37 C.F.R. 1.6 &1.8
| CERTIFY THAT THIS CORRESPONDENCE IS BEING TRANSMITTED BY FACSIMILE TO THE PATENT
AND TRADEMARK OFFICE ON THE DATE AND.TO THE NUMBER SHOWN BELOW. FAX. NO. §71-273-
4909 COMPRISING TWO (T-)SHEETS INCI ING THIS P.
muel

Date; Roob
-Ap
Reg, No. 36,427

IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

Appl. No. : 11/200,349
Applicant : Dussinger et al.
Filed : 08/09/2005
Title : INTEGRATED CIRCUIT HEAT PIPE HEAT
SPREADER WITH THROUGH MOUNTING HOLES
TC/A.U. : 3753
Examiner : Ciric, Ljiliana V.
Docket No. : H1799-00303
TRANSMITTAL LETTER

Attn. Examiner Ciric
Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

As requested, please find the enclosed for filing:
_X_ TERMINAL DISCLAIMER
X_ Transmittal letter. The Commissioner is authorized to charge the amount
of $130 for the terminal disclaimer fees, and any additional fees, or credit any
overpayment, to Deposit Account No. 04-1679.

X _ Certificate of Facsimile

Dated:__) // g/05

Respectfully submitted,

muel' W. Apjgelli
Registration No. 36,427
Customer No. 0041396
DUANE MORRIS LLP

30 S. 17" Street

Philadelphia, PA 19103-4196
Tel.: (215)979-1255

Fax: (215) 979-1020
swapicelli@duanemorris.com

PAGE 1/2* RCVD AT 711812006 2:38:51 PM [Eastern Daylight Time}* SVRUSPTO-EFXRF-L5* DNI:2734300* CSID:2154059823  DURATION (mm-5s).016
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Document code: WFEE

United States Patent and Trademark Office
Sales Receipt for Accounting Date: 07/27/2006

SLITTLE SALE #00000002 Mailroom Dt: 07/18/2006 041679 11200349
01 FC:1814 130.00 DA
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Application Number Application/Control No. Applicant(s)/Patent under
Reexamination
”“m m" | Ill ”H" I‘ 11/200,349 DUSSINGER ET AL.
Document Code - DISQ Internal Document — DO NOT MAIL
TERMINAL o
DISCLAIMER APPROVED ] DISAPPROVED

Date Filed : 7/18/06

This patent is subject
to a Terminal
Disclaimer

Approved/Disapproved by:

U.S. Patent and Trademark Office
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07/18/2008 15:00 FAX 2154059823 Duane Morris LLP . @oo2

PTO/SB/28 (03-04)

Approved for use tvough 07/31/2008. OMB 0851-0031

U.S. Patent ana Trademark Office; U.8. DEPARTMENT OF COMMERCE

Under ne Paperwork Reduction Act of 1885, no persons are to res; 1o a coltection of Infermation unless R a valid OMB control aumber.
TERMINAL DISCLAIMER TO OBVIATE A DOUBLE PATENTING Dacket Number (Optionaf)

REJECTION OVER A “PRIOR” PATENT H1788-00303

In re Application of: Dussinger etal.
Application No.: 11/200.349

Filed: 08-09-2005

For. INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER WITH THROUGH MOUNTING HOLES

The owner*, THERMAL CORP ,of 100 percent interest in the instant application heoreby dlsclaims,
excepl as provided bslow, the terminal part of the slalutory tenm of any patent granted on the instant application which would extend beyond
the expiration date of the full statutory term prior patent No. 7,088 240 as the term of said prior patent is defined In 35 U.S.C. 164
and 173, and as the torm of said prior patent is presently shortened by eny termina! disclaimer. The owner haraby agrees that any patent so
granted on the instant application shall be enforceable only for and during such period that i and the prior patent are commonly owned. This
agreement runs with any patant granled on the instant application and is binding upen the grantee, its cuccossors or aseigns.

In making the above disclaimer, the awner does not disciaim the terminal part of the tean of any patent granted on the instant application that
would extend to the expiration date of the full statutory term 26 defined in 85 U.S.C. 164 and 173 of the prior patent, "as the term of said prior
patent is presently shortened by any tarminal disciaimer,” In the event that said prior patent leter:

axpires for failure lo pay @ maintenance fee;

is held unenforceable;

is found invalid by a court of competent jurisdiction; .

statutorily dis¢laimed in whela or terminally disclaimed under 37 CFR 1.321;

has all claims canceled by 8 reexamination centificate;

is reissued; or

1s in any manner terminated prior to the expiration of its full statutory term as presently shortened by any terminal disclaimer.

Vi

- S

)

Check either box 1 or 2 below. if appropriate.

1. D For submissions on behalf of a business/organtzation (e.g., corporation, partnership, university, government agency,
elc.), the undersignad is empowared to act on behalf of Lhe business/organization.

el

(o

| hereby declare that all statements made herain of my own knowledge are true and that al statements made on information and
beliaf are befieved lo be true; and further that these statements were made with the knowledge that wilitul false statements and the like so
made are punishable by fine or imprsenment, or both, undar Section 1001 of Title 16 of the United States Code and that such wiliful false
statements may jeopardize the validily of the appfication or any patent issued thereon.

[?

2 The undarsigned is an attomey or agent of record

wiils J by 2xa

/ Date
SAMUEL W, APICELLI REG. NO. 36427
Typed of printed name
215.979-1255
Telephone Number

Terminal disciaimer fee under 37 CFR 1.20(d) included.

WARNING: Infarmation on this form may become public, Credit card information should not
ba included on this form. Provide crodit card Information and authorization on PTO-2038.

7. D, ao @Z

“Statement under 37 CFR 3.73(d) I requirad If tarmlnal discialmer Is signed by the assignee (owner).
Form PTO/SB/36 may be used for maxing this certification. See MPEP § 324.

| — o ————

Thbwﬂecﬂmoflnfomﬂonsrequimdby”ﬂa 1.321.Theinlmmﬁm is required to obtain or rwtain a benef by the pubfic which Is to flie (and by the USPTO
o process) en epplication. Confidantialiy is gavarnad by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This colleclion Is estimaled W tske 12 minutes o complets,
including gathering, praparing, and submitting the completed appiicaton form 1o the USPTO. Tims will vary degending upon the individual case. Any comments
on the amount of tms you require to complele this forn and/or suggestions r reducing this burden, ahould be sent to tha Chisf information Officer, U.S. Patant
and Trademark Office, U.S. Depariment ¢f Commerce, P.O. Box 1450, Alexandsis, VA 22313-1450. DO NOT SEND FEES OR COMPLETED FORMS TO THIS
ADDRESS. SEND TO: Commisstoner for Patents, P.0. Box 1450, Alexandria, VA 22313-1450.

11 you neeg assistance in compieting the form, call 1-800-PTO-0109 and salect option 2.
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450

WWww.uspto.gov

| aepLicamionno. | FILING DATE [ FIRST NAMED INVENTOR [ ATTORNEY DOCKET NO. | CONFIRMATION No. |
11/200,349 08/09/2005 Peter M. Dussinger H1799-00303 3228
41396 7590 08/14/2006 | EXAMINER |
DUANE MORRIS LLP CIRIC, LIILJANA V
IP DEPARTMENT

30 SOUTH 17TH STREET
PHILADELPHIA, PA 19103-4196

| ART UNIT | PAPER NUMBER ]

3753

DATE MAILED: 08/14/2006

Please find below and/or attached an Office communication concerning this application or proceeding.

PTO-90C (Rev. 10/03)
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| Application No. Applicant(s)
Supplemental 11/200,349 DUSSINGER ET AL.
Notice OfAllowablIlty Examiner Art Unit
Ljiljana (Lil) V. Ciric | 3753

-- The MAILING DATE of this communication appears on the cover sheet with the correspondence address--
All claims being allowable, PROSECUTION ON THE MERITS IS (OR REMAINS) CLOSED in this application. If not included
herewith (or previously mailed), a Notice of Allowance (PTOL-85) or other appropriate communication will be mailed in due course. THIS
NOTICE OF ALLOWABILITY IS NOT A GRANT OF PATENT RIGHTS. This application is subject to withdrawal from issue at the initiative
of the Office or upon petition by the applicant. See 37 CFR 1.313 and MPEP 1308.

1. [X] This communication is responsive to the telephonic interview of 18 July 2006 and terminal disclaimer filed on 18 July 2006 .

2. X The allowed claim(s) is/are 19-29.

3. [J Acknowledgment is made of a claim for foreign priority under 35 U.S.C. § 119(a)-(d) or (f).
a)[d Al b)[J Some* c¢)[None of the:
1. [ Certified copies of the priority documents have been received.
2. [ Certified copies of the priority documents have been received in Application No. ______
3. [0 Copies of the certified copies of the priority documents have been received in this national stage application from the
International Bureau (PCT Rule 17.2(a)).
* Certified copies not received:

Applicant has THREE MONTHS FROM THE “MAILING DATE” of this communication to file a feply complying with the requirements
noted below. Failure to timely comply will result in ABANDONMENT of this application.
THIS THREE-MONTH PERIOD IS NOT EXTENDABLE.

4. ] A SUBSTITUTE OATH OR DECLARATION must be submitted. Note the attached EXAMINER'S AMENDMENT or NOTICE OF
INFORMAL PATENT APPLICATION (PTO-152) which gives reason(s) why the oath or declaration is deficient.

5. [[] CORRECTED DRAWINGS ( as “replacement sheets”) must be submitted.
(a) [ including changes required by the Notice of Draftsperson’s Patent Drawing Review ( PTO-948) attached

1) (J hereto or 2) [] to Paper No./Mail Date ______

(b) O including changes required by the attached Exammer s Amendment / Comment or in the Office action of
Paper No./Mail Date ______
Identifying indicia such as the application number (see 37 CFR 1.84(c)) should be written on the drawings in the front (not the back) of
each sheet. Replacement sheet(s) should be labeled as such in the header according to 37 CFR 1.121(d).

6. [] DEPOSIT OF and/or INFORMATION about the deposit of BIOLOGICAL MATERIAL must be submitted. Note the
attached Examiner's comment regarding REQUIREMENT FOR THE DEPOSIT OF BIOLOGICAL MATERIAL.

Attachment(s)
1. [ Notice of References Cited (PTO-892) 5. [J Notice of Informal Patent Application (PTO-152)
2. [ Notice of Draftperson’s Patent Drawing Review (PTO-948) 6. [X Interview Summary (PTO-413),
Paper No./Mail Date 20060716 .
3. [ Information Disclosure Statements (PTO-1449 or PTO/SB/08), 7. X Examiner’ omment
Paper No./Mail Date SV C 8/%/200¢
4. [] Examiner's Comment Regarding Requirement for Deposit 8. [J Examiner's Statement of Reasons for Allowance
of Biological Material
9.0 Other____ // W
PRMAHY EXAMNE!
U.S. Patent and Trademark Office
PTOL-37 (Rev. 7-05) Notice of Allowability Part of Paper No./Mail Date 20060809
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Application/Control Number: 11/200,349 Page 2
Art Unit: 3753

EXAMINER’S COMMENT

1. The terminal disclaimer filed on July 18, 2006 disclaiming the terminal portion of any patent
granted on this application which would extend beyond the expiration date of prior U.S. Patent No.
7,066,240, has been reviewed and is accepted. The terminal disclaimer has been recorded.
2. Any inquiry concerning this communication or earlier communications from the examiner should
be directed to Ljiljana (Lil) V. Ciric whose telephone number is 571—272-4909. The examiner can
normally be reached on Mondays through Fridays from 10:00 a.m. to 6:30 p.m.

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, Eric
Keasel, can be reached at 571-272-4929.

Information regarding the status of an application may be obtained from the Patent Application
Information Retrieval (PAIR) system. Status information for published applications may be obtained from .
either Private PAIR or Public PAIR. Status information for unpublished applications is available through

Private PAIR only. For more information about the PAIR system, see http://pair-direct.uspto.gov. Should

you have questions on access to the Private PAIR system, contact the Electronic Business Center (EBC)

at 866-217-9197 (toll-free). V &%

Ljiljana (Lil) V. Ciric
Primary Examiner
Art Unit 3753
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Application No. Applicant(s)
. 11/200,349 DUSSINGER ET AL.
Interview Summary Examiner Art Unit
Liiljana (Lil) V. Ciric 3753

All participants (applicant, applicant’'s répresentative. PTO personnel):
(1) Liiliana (Lil) V. Ciric. (3) .

(2) Samuel W. Apicelli, Reg.No. 36,427. (4) .

Date of Interview: 18 July 2006.

Type: a)X] Telephonic b)[] Video Conference
c)] Personal [copy given to: 1)[] applicant  2)[]] applicant's representative]

Exhibit shown or demonstration conducted: d)[(] Yes  e)[X No.
If Yes, brief description:

Claim(s) discussed: 19-29.

Identification of prior art discussed: US Patent No. 7,066,240 (issued to Dussinger on 27 June 2006.

Agreement with respect to the claims f)[X] was reached. g)[] was not reached. h)[_] N/A.

Substance of Interview including description of the general nature of what was agreed to if an agreement was
reached, or any other comments: Examiner Ciric telephoned Attorney Apicelli to request that a terminal disclaimer be
filed ASAP so as to obviate double patenting issues between the instant allowed application and recently issued U.S.
Patent No. 7,066,240 (see above). Attorney Apicelli filed a corresponding terminal disclaimer later the same day.

(A fuller description, if necessary, and a copy of the amendments which the examiner agreed would render the claims
allowable, if available, must be attached. Also, where no copy of the amendments that would render the claims
allowable is available, a summary thereof must be attached.)

THE FORMAL WRITTEN REPLY TO THE LAST OFFICE ACTION MUST INCLUDE THE SUBSTANCE OF THE
INTERVIEW. (See MPEP Section 713.04). if a reply to the last Office action has already been filed, APPLICANT IS
GIVEN A NON-EXTENDABLE PERIOD OF THE LONGER OF ONE MONTH OR THIRTY DAYS FROM THIS
INTERVIEW DATE, OR THE MAILING DATE OF THIS INTERVIEW SUMMARY FORM, WHICHEVER IS LATER, TO
FILE A STATEMENT OF THE SUBSTANCE OF THE INTERVIEW. See Summary of Record of Interview
requirements on reverse side or on attached sheet.

LILSANA CiRiC
PRIMARY EXAMINER

Examiner Note: You must sign this form unless it is an W@M/

Attachment to a signed Office action. Examiner’s signature, if required

U.S. Patent and Trademark Office
PTOL-413 (Rev. 04-03) Interview Summary Paper No. 20060718
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Summary of Record of Interview Requirements

Manual of Patent Examining Procedure (MPEP), Section 713.04, Substance of Interview Must be Made of Record
A complete written statement as to the substance of any face-to-face, video conference, or telephone interview with regard to an application must be made of record in the
application whether or not an agreement with the examiner was reached at the interview.

Title 37 Code of Federal Regulations (CFR) § 1.133 Interviews
Paragraph (b)
In every instance where reconsideration is requested in view of an interview with an examiner, a complete written statement of the reasons presented at the interview as
warranting favorable action must be filed by the applicant. An interview does not remove the necessity for reply to Office action as specified in §§ 1.111, 1.135. (35 U.S.C. 132)

37 CFR §1.2 Business to be transacted in writing.
All business with the Patent or Trademark Office should be transacted in writing. The personal attendance of applicants or their attoneys or agents at the Patent and
Trademark Office is unnecessary. The action of the Patent and Trademark Office will be based exclusively on the written record in the Office. No attention will be paid to
any alleged oral promise, stipulation, or understanding in relation to which there is disagreement or doubt.

The action of the Patent and Trademark Office cannot be based exclusively on the written record in the Office if that record is itself
incomplete through the failure to record the substance of interviews.

It is the responsibility of the applicant or the attorney or agent to make the substance of an interview of record in the application file, unless
the examiner indicates he or she will do so. It is the examiner's responsibility to see that such a record is made and to correct material inaccuracies
which bear directly on the question of patentability.

Examiners must complete an Interview Summary Form for each interview held where a matter of substance has been discussed during the
interview by checking the appropriate boxes and filling in the blanks. Discussions regarding only procedural matters, directed solely to restriction
requirements for which interview recordation is otherwise provided for in Section 812.01 of the Manual of Patent Examining Procedure, or pointing
out typographical errors or unreadable script in Office actions or the like, are excluded from the interview recordation procedures below. Where the
substance of an interview is completely recorded in an Examiners Amendment, no separate Interview Summary Record is required.

The Interview Summary Form shall be given an appropriate Paper No., placed in the right hand portion of the file, and listed on the
“Contents” section of the file wrapper. In a personal interview, a duplicate of the Form is given to the applicant (or attorney or agent) at the
conclusion of the interview. In the case of a telephone or video-conference interview, the copy is mailed to the applicant’s correspondence address
either with or prior to the next official communication. If additional correspondence from the examiner is not likely before an allowance or if other
circumstances dictate, the Form should be mailed promptly after the interview rather than with the next official communication.

The Form provides for recordation of the following information:

- Application Number (Series Code and Serial Number)

— Name of applicant

— Name of examiner

— Date of interview

- Type of interview (telephonic, video-conference, or personal)

— Name of participant(s) (applicant, attorney or agent, examiner, other PTO personnel, etc.)

— Anindication whether or not an exhibit was shown or a demonstration conducted

- An identification of the specific prior art discussed

- Anindication whether an agreement was reached and if so, a description of the general nature of the agreement (may be by
attachment of a copy of amendments or claims agreed as being allowable). Note: Agreement as to allowability is tentative and does
not restrict further action by the examiner to the contrary.

— The signature of the examiner who conducted the interview (if Form is not an attachment to a signed Office action)

It is desirable that the examiner orally remind the applicant of his or her obligation to record the substance of the interview of each case. It
should be noted, however, that the Interview Summary Form will not normally be considered a complete and proper recordation of the interview
unless it includes, or is supplemented by the applicant or the examiner to include, all of the applicable items required below concerning the
substance of the interview.

A complete and proper recordation of the substance of any interview should include at least the following applicable items:
1) A brief description of the nature of any exhibit shown or any demonstration conducted,
2) an identification of the claims discussed,
3) an identification of the specific prior art discussed,
4) an identification of the principal proposed amendments of a substantive nature discussed, unless these are already described on the
Interview Summary Form completed by the Examiner,
5) a brief identification of the general thrust of the principal arguments presented to the examiner,
(The identification of arguments need not be lengthy or elaborate. A verbatim or highly detailed descnptlon of the arguments is not
required. The identification of the arguments is sufficient if the general nature or thrust of the principal arguments made to the
examiner can be understood in the context of the application file. Of course, the applicant may desire to emphasize and fully
describe those arguments which he or she feels were or might be persuasive to the examiner.)
6) a general indication of any other pertinent matters discussed, and
7) if appropriate, the general results or outcome of the interview unless already described in the Interview Summary Form completed by
the examiner.

Examiners are expected to carefully review the applicant’s record of the substance of an interview. If the record is not complete and
accurate, the examiner wili give the applicant an extendable one month time period to correct the record.

Examiner to Check for Accuracy

If the claims are allowable for other reasons of record, the examiner should send a letter setting forth the examiner’s version of the
statement attributed to him or her. [f the record is complete and accurate, the examiner should place the indication, “Interview Record OK” on the
paper recording the substance of the interview along with the date and the examiner’s initials.
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opr . Application/Control No. Applicant(s)/Patent under
Issue Classification Reexamination
11/200,349 DUSSINGER ET AL.
Examiner Art Unit
Ljililana (Lil) V. Ciric 3753
ISSUE CLASSIFICATION
ORIGINAL CROSS REFERENCE(S)
CLASS SUBCLASS CLASS SUBCLASS (ONE SUBCLASS PER BLOCK)
/6S | /6Y.26 /65 wdald B3 | /£S5 | 26
INTERNATIONAL CLASSIFICATION 3 é /| 20D
FIAZD] /5700 257|215
FlRig 1| #1100
/
/
/
LILJANA CIRIC
PRIMARY EXAMINER Total Claims Allowed: [ /
(Assistant Examiner)  (Date) .
y * 0.G. 0.G.
% &b% 00 -7 ‘0é Print Claim(s) Print Fig.
(Legal Instruments Examiner)  (Date) (Primary Examiner) (Date)
/, 2 2
l:] Claims renumbered in the same order as presented by applicant | (] CPA 0rT.D. RrR1.47
— © - © — © _ © — © - © — ©
© £ © £ © £ © £ © £ ] k= © £
£ | o | o E |2 cE |2 £l o €| o €| @
“ 1o “ |6 “ 16 “ 13 “ 18 “ 15 “ 16
1 31 61 91 121 151 181
2 32 62 92 122 152 182
3 33 63 93 123 163 183
4 34 64 94 124 154 184
5 35 65 95 125 155 185
6 36 66 96 126 156 186
7 37 67 97 127 157 187
8 38 68 98 128 158 188
9 39 69 99 129 159 189
10 40 70 100 130 160 190
11 41 71 101 131 161 191
12 42 72 102 132 162 192
13 43 73 103 133 163 193
14 44 74 104 134 164 194
15 45 75 105 135 165 195
16 46 76 106 136 166 196
17 47 77 107 137 167 197
48 78 108 138 168 198
[ 49 79 109 139 169 199
2 50 80 * [110 140 170 200
3 51 81 111 141 171 201
q 52 82 112 142 172 202
d 53 83 113 143 173 203
(. 54 84 114 144 174 204
] 55 85 115 145 175 205
9 56 86 116 146 176 206
+ 57 87 117 147 177 207
{0 58 88 118 148 178 208
(K 59 89 119 149 179 209
60 90 120 150 180 210

U.S. Patent and Trademark Office

Part of Paper No. 20060809
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UNITED STATES PATENT AND TRADEMARK OFFIGE

e e—————————————————— et
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office

Address: ggbgu&lgssaom FOR PATENTS

Alexandria, Vuginia 22313-1450
-§ov

worw.uspto.
| D D e CONFIRMATION NO. 3228
Bib Data Sheet
FILING OR 371(c)
SERIAL NUMBER 082)3/72'(5)05 CLASS GROUP ART UNIT ““°RN§‘6_°°°KET
11/200,349 e 165 3753 H1799-00303
APPLICANTS

Peter M. Dussinger, Lititz, PA,
Thomas L. Myers, Lititz, PA;

x* CONTINUING DATA *****swaseavansunnannunns
This application is a DIV of 10/739,709 12/18/2003 which is a CON of 09/852,322 05/09/2001 PAT 7,066,240
which is a CON of 09/310,397 05/12/1999 PAT 6,302,192 OK—AI/(

** EOREIGN APPLICATIONS ****erosavasavananss H% - ﬂ(kc

IF REQUIRED, FOREIGN FILING LICENSE GRANTED **

08/29/2005

Foreign Priority claimed a ye:lg/“]° STATE OR SHEETS TOTAL INDEPENDENT
35 USC 119 (2-d) conditions met [ ¢ O met aerAllowance | COUNTRY | DRAWING CLAIMS CLAIMS
\Verified and Acknowledged WMW PA 3 /f; (( r
IADDRESS

041396

TITLE

Integrated circuit heat pipe heat spreader with through mounting holes

|D All Fees |

0 1.16 Fees ( Filing )

FILING FEE |FEES: Authority has been given in Paper a . .
RECEIVED |No. to charge/credit DEPOSIT ACCOUNT 1.17 Fees  Processing Ext. of time )
1600 No. for following: .D 1.18 Fees (Issue ) |
Q other

.D Credit |
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. - “16703/2008 17:29 FAX 2154059823 Duane Morris LLP , @oo1

RECE]
CENTRAL FAxvggm

0CT 0.3 2008

IN THE UNITED STATES PATEN] AND TRADEMARK OFFICE

FR. 16&18
ERTIFICATE OF FACSIMILE TRANSMISSION 37 C
?CERTIFY THAT THIS CORRESPONDENCE IS BEING TRANS:I’I\I/-IETDEAI?I'EYAND 0
EACSIMILE TO THE PATENT AND TRADEMARK OFFICE ON T RIS \)(
THE NUMBER SHOWN BELOW. FAX. NO. 571-273-8300 COMPRISIN

FivE (2§) SHEETS INCLUDING THS P

Date: [QL’)Z@,

PAGE 1/24* RCVD AT 10/3/2006 5:27:18 PM [Eastern Daylight Time]* SVR:USPTO-EFXRF-5/1 * DNIS:2738300 * CSID:2454030623 * DURATION (mm-55):0340
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- 10/03/2008 17:31 FAX 2154059823 Duane Morris LLP - RECEIVED @o14

o T CENTRAL FAX CENTER
| 0CT 03 2008
IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Assignee: THERMAL CORP. Patent No: 7,100,680
Serial No.: 11/200,349 Issue Date; 9/5/2006
Filed: 8/9/2005 Atty. Dkt. H1799-00303

For: INTEGRATED CIRCUIT HEAT PIPE Date: 3 October 2006
HEAT SPREADER WITH THROUGH
MOUNTING HOLES

Commissioner for Patents
P.O. Box 1450
Alexandria, VA 22313-1450

REQUEST FOR WITHDRAWAL AS ATTORNEY OR AGENT AND
CHANGE OF CORRESPONDENCE ADDRESS
Dear Sir:

The undersigned Attorney of Record on behalf of himself and all Partners and associates of Duane
Mortris LLP, and the attorneys/agents associated with Customer number 41396 or Customer
number 08933, hereby applics to withdraw as attorney(s) of record, and requests approval and
acknowledgment by the Office.

The reason for this request is that the assignee of record has requested that the file be transferred to
tbe below-named attorney and law firm. All related property concerning the subject patent has
been delivered to this alternate counsel. Due notice to the Assignee has been provided, by copy of
this Request, mailed concurrently to the address of the assignee as stated hereinafter. To the best of
my knowledge and belief, there is no near or impending response period applicable to the matter
and the Applicant has obtained other representation.

Please change the correspondence address and direct all future correspondence to:
Christopher B. Austin
Michael Best & Friedrich, LLP
100 E. Wisconsin Avenue, Suite 3300
Milwaukee, W1 53202.

Duane Morris LLP

30 S. 17th Street
Philadeiphia, PA 19103-4196
215-979-1255

PAGE 14/24 * RCVD AT 10/3/2006 5:27:18 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-51 * DNIS: 2738300 * CSID:2154059823* DURATION (mm-ss):0340
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UNITED STATES PATENT AND TRADEMARK OFFIGE

———————— e
UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address. COMMISSIONER FOR PATENTS

cxmdnn,Vn'gmn 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371 (c) DATE |  FrsTnamEDAPPLICANT | ATTY.DOCKETNO/TITLE |
11/200,349 ’ 08/09/2005 Peter M. Dussinger H1799-00303

CONFIRMATION NO. 3228

00 A0 L O L

*0C000000020977752*

041396
DUANE MORRIS LLP
IP DEPARTMENT
-30 SOUTH 17TH STREET
PHILADELPHIA, PA 19103-4196

Date Mailed: 10/25/2006

NOTICE REGARDING CHANGE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/03/2006.

o The withdrawal as attorney in this application has been accepted Future correspondence will be ma|led to the
new address of record. 37 CFR 1.33.

\ j VJ il -~
HOMA SARWARI ~

PTOSS (703) 305-0677 EXT 146
' OFFICE COPY
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UNITED STATES PATENT AND TRADEMARK OFFICE
. UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS
P.O. Box 1450
Alexandria, Virginia 22313-1450
WWW.uspto.gov

| APPLICATION NUMBER | FILING OR 371 (c) DATE |  FrsTNaMEDAPPLICANT | ATTY.DOCKETNO/TITLE |
11/200,349 08/09/2005 Peter M. Dussinger H1799-00303

CONFIRMATION NO. 3228

Christopher B, Austin O 00 0 000 RO

Michael Best & Friedrich, LLP '
’ *0C000000020977835*
Suite 3300
100 E. Wisconsin Avenue
Milwaukee, WI 53202

Date Mailed: 10/25/2006

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY

This is in response to the Power of Attorney filed 10/03/2006.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

Ve
/- ("
HOMA SARWARI v

PTOSS (703) 305-0677 EXT 146
OFFICE COPY
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PTO/SB/96 (09-06)

Approved for use through 03/31/2007. OMB 0651-0031

¢ U.S. Patent and Trademark Office; U.S. DEPARTMENT OF COMMERCE
4 Act of 1995, no persons are required to respond to a collection of information unless it displays a valid OMB control number.

STATEMENT UNDER 37 CFR 3.73(b)

Applicant/Patent Owner: _Thermal Corp.

Application No./Patent No.: _7,100,680 Filed/Issue Date: _September 5, 2006

Entitled: INTEGRATED CIRCUIT HEAT PIPE HEAT SPREADER WITH THROUGH MOUNTING HOLES

_Thermal Corp »@ _Cormoration
(Name of Assignee) (Type of Assignee, e.g., corporation, partnership, university, govemment agency, etc.)

states that it is:
1. the assignee of the entire right, title, and interest; or

2. [] an assignee of less than the entire right, title and interest
(The extent (by percentage) of its ownership interest is, %)

in the patent application/patent identified above by virtue of either:

AAn assignment from the inventor(s) of the patent application/patent identified above. The assignment was recorded
in the United States Patent and Trademark Office at Reel _009961 , Frame 0197 , or for which a copy
thereof is attached.

OR

B.[_] A chain of title from the inventor(s), of the patent application/patent identified above, to the current assignee as follows:

1. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
2. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.
3. From: To:
The document was recorded in the United States Patent and Trademark Office at
Reel , Frame , or for which a copy thereof is attached.

] Additional documents in the chain of title are listed on a supplemental sheet.

As required by 37 CFR 3.73(b)(1)(i), the documentary evidence of the chain of title from the original owner to the
assignee was, or concurrently is being, submitted for recordation pursuant to 37 CFR 3.11.

[NOTE: A separate copy (i.e., a true copy of the original assignment document(s)) must be submitted to Assignment
Division in accordance with 37 CFR Part 3, to record the assignment in the records of the USPTO. See MPEP

302.08)
The undersigned (whose title is sypplied.below) is authorized to act on behalf of the assignee.
i I 14/30 /06
Signature Date
Christopher B, Austin (414) 271-6560
Printed or Typed Name Telephone Number

Attorney for Assignee (022232-3006-06)
Title -

This collection of information is required by 37 CFR 3.73(b). The information is required to obtain or retain a benefit by the public which is to file (and by the
USPTO to process) an application. Confidentiality is governed by 35 U.S.C. 122 and 37 CFR 1.11 and 1.14. This collection is estimated to take 12 minutes to
complete, including gathering, preparing, and submitting the completed application form to the USPTO. Time will vary depending upon the individual case. Any
comments on the amount of time you require to complete this form and/or suggestions for reducing this burden, should be sent to the Chief Information Officer,
U.S. Patent and Trademark Office, U.S. Department of Commerce, P.O. Box 1450, Alexandria, VA 22313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450.

If you need assistance in completing the form, call 1-800-PTO-9199 and select option 2.
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L« 11/29/2008 11:31 FAX 414 277 0858 MBF MILWAUKEE 4 @002/002

- ; PTO/SB/BO (01.08)
5 Approved for use Ihrough 12/31/2008. OMB 085 1-0035
O ) U.5. Patont and Tredemurk Offica; U.S, DEPARTMENT OF COMMERCE
Nidhpe ] Redudtion Act of 1995, N0 persons are requered 1o respond 16 a colleciion of int uniese it S3plays a valld OMB conlrol number

POWER OF ATTORNEY TO PROSECUTE APPLICATIONS BEFORE THE USPTO

v

I hereby revoke all previous powers of attorney given In the application identified in the attached statement under
37 CFR 3.73(b).

I hereby appoint;
[ﬂ Practitioners assoclated with the Cuslormer Number; 23409
OR
D Praciilloner(s) named balow (if more than len paten| praclilioners are 1o be named, then a customer number must be used):
Name Ragistration Name Registration
Nymber . Number

as atlomney(s) or ageni(s) o represent (he undersigned before the Unlted Slales Patent and Trademark Office (USPYOQ) in connaction with
any ana ail patent applications assigned gnly to the undersigned according Lo the USPTO assigament records or assignment documents
sitached 1o this form in accordanca with 37 CFR 3.73(b).

Please change the comespondence add for the application identified tn the gltached statament under 37 CFR 3.73(b) to:

[3 The address associated with Cusiomer Number: 23409
OR

Firmor
Individual Name
Address

[ Cily I State Zip
Country
Telephone l Emait

Assignee Name and Add

Thermal Corp

1608 West Newport Pike
First State Plaza
Stanton, Delaware 19808

A copy of this form, together with a statement under 37 CFR 3.73(b) (Form PTO/SB/96 or equivalant) is roquired to be
filed In each appliication in which this form Is used. The statement under 37 CFR 3.73(b) may be completsd by one of
the practitioners appolnted in this form i the appointed practitioner Is authorized to act on behalf of the asslgnee,
and must identlfy the application in which this Powar of Attorney is to be filed.

RE of Ax3ign ord
muq whose ;Amd le prlied%ﬁud to act on behalf of the assignee
Signature Tt T 72 o Do 17/01/06

Name wo& Talephone

Title VICE PRESID '
This colloction of inft j quired by 37 CFR 1,31, & 1.33. Tha informedion {9 required to obiain or retgin a benefil by Ihe public wikch 1s 10 e (and
by the USPTO to process) en eppliceion, Cortfidentiality la povermned by 35 U.S.C. 122 and 37 CFR 1.11 and .14, This collaction is esimated to loke 3 minutes
lo complale, inctuding gathering, preparing, and aubmiting the compieted agplication (om to the USPTO. Tims will vary depending upon the individus! case. Any
cammonts on the amoun of Ume you require to compleio (his form and/or auggsestions for Teducing this burdan, should be sent {o the Chief informetion Officer,
U.S. Patent and Tradamark Qffica, U.S, Deparimenl of Commerce, P.O, Box 1450, Alexondde, VA 27313-1450. DO NOT SEND FEES OR COMPLETED
FORMS TO THIS ADDRESS. SEND TO: Commissioner for Patents, P.O. Box 1450, Alexandria, VA 22313-1450,

#f you need assistence in complsting the form, call 1-800-PT0-9199 and selsct option 2
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UNITED STATES PATENT AND TRADEMARK OFFICE

UNITED STATES DEPARTMENT OF COMMERCE
United States Patent and Trademark Office
Address: COMMISSIONER FOR PATENTS

P.O. Box 1450

Alexandria, Virginia 22313-1450
www.uspto.gov

|  APPLICATION NUMBER | FILING OR 371 (c) DATE | FRSTNAMEDAPPLICANT | ATTY.DOCKETNO/TITLE |
11/200,349 08/09/2005 Peter M. Dussinger - H1799-00303

v"«\‘i

CONFIRMATION NO. 3228

23409 A OO E A O C X DM T
MICHAEL BEST & FRIEDRICH, LLP ! |
100 E WISCONSIN AVENUE 0C000000022094674

MILWAUKEE, WI 53202

Date Mailed: 01/22/2007

NOTICE OF ACCEPTANCE OF POWER OF ATTORNEY
This is in response to the Power of Attorney filed 01/08/2007.

The Power of Attorney in this application is accepted. Correspondence in this application will be mailed to the
above address as provided by 37 CFR 1.33.

SHARON KUANG
PTOSS (703) 305-3006
OFFICE COPY
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE
Group Art Unit 3753

L, Kate J. Sturdevant, hereby certify that this correspondence is
being deposited with the US Postal Service as first class mail in an
envelope addressed tg/Commissioner for Patents, P.O. Box 1450,

Patent Application of Alexadrja, VA signature.

Peter M. Dussinger ignature
Application No. 11/200,349 Date of Signature

Patent No. 7,100,680

Inre

Confirmation No.: 3228

Fi]éd: August 9, 2005

Examiner: CIRIC, LJILJANA V.
“INTEGRATED CIRCUIT HEAT PIPE

HEAT SPREADER WITH THROUGH
MOUNTING HOLES”

ASSERTION OF SMALL ENTITY STATUS

Commissioner for Patents
P.O. Box 1450

Alexandria, VA 22313-1450
Sir:

The assignee of the above-identified application is entitled to small entity status.

tephet A. Gigot
Reg. No. 5[1,232

022232-9006 US 06

Michael Best & Friedrich LLP . §
100 East Wisconsin Avenue

Suite 3300

Milwaukee, Wisconsin 53202-4108
414.271.6560

T:A\CLIENTA\022232\9006\A3102602.1
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