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I. INTRODUCTION

1. Iam over the age of eighteen (18) and 37CER-§842 1 etseq—

otherwise competent to make this Declaration.

2. I have been retained by Ericsson, Inc. and CelleoPastnershipd/bla

Verizon Wireless“Communications, Inc. (Petitioners?herebypetition) as an

independent, technical expert consultant in this proceeding before the

United States Patent and Trademark Office (USPTO). I am being

compensated at my rate of $750 per hour for an-my services. No part of my

compensation is dependent on my opinions or on the outcome of this

proceeding. I have no financial interest in any of the parties to this

proceeding.

3.  This Declaration is in support of the Petition for inter partes
review efinvolving U.S. PatentNe. 7,724,521 (the “’521 Patent” or “the

Patent’) (EX--1001)—Petitionersrespeetfullysabmit), entitled “SYSTEMS AND

METHODS FOR VENTURI FAN-

ASSISTED COOLING” and listing Michael J. Nelson and Michael J.

Wavyman as the inventors.

4. For the purposes of this inter partes review as I discuss later, |

have been instructed to assume that Claimsi-5and-14-20¢the “Challenged-
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claims?yeffective filing date of the Claims of the 521 Patent areunpatentable

underchallenged by the Petitioner in this inter partes review is no earlier

than June 11, 2008.

Procomm Exhibit 2016
Ericsson v. Procomm
IPR2025-01454, Page 10 of 216



5. T understand that, according to USPTO records, the 521 Patent

1s currently assigned to ADC Telecommunication, Inc. I have been

instructed to assume for purposes of this proceeding that Procomm

International Pte. Ltd is the patent owner.

6. The ’521 Patent is generally directed to cooling of electronic

equipment with Venturi fan assistance. I am familiar with the technology

described in the 521 Patent as of the earliest possible priority date of June

11, 2008, the filing date of Application No. 12/137.309.

7. In preparing this Declaration, [ have reviewed the 521 Patent

(EX-1001) and its prosecution history (EX-1002), as well as the patents

and documents cited herein, and I have considered these documents in light

of the general knowledge in the art as of June 2008. In formulating my

opinions, I have relied upon my experience in the relevant art. I have also

considered the viewpoint of a person of ordinary skill in the art (“POSA”)

in the relevant field, as of June 2008, who I describe below (§ V.E). For

convenience, the materials I considered in arriving at my opinions are

listed in Appendix A.

8. I have been asked to provide my technical expertise, analysis,

insights and opinions regarding the 521 Patent and relevant references that

form the basis of the arguments set forth in the accompanying Petition for
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inter partes review of the ‘521 Patent. As described in detail below, I offer

the following opinions in this Declaration:

9. A POSA would have found Claims 1. 3-5, 14-16 of the ’521

obvious over Sterner in view of the knowledge of a POSA and a POSA

would have been motivated to make modifications known to a POSA.

10. A POSA would have found Claims 1-2, 4-5, 14-17 of the ’521

Patent obvious over Aakalu in view of the knowledge of a POSA and a

POSA would have been motivated to make modifications known to a

POSA.

11. A POSA would have found Claims 3, 18-20 of the 521 Patent

are obvious over Aakalu, alone, or in further view of Jones and a POSA

would have been motivated to combine these references.

12.  Unless otherwise indicated, the emphasis in quotations has

been added.

QUALIFICATIONS

13. My qualifications as an expert in the fields of mechanical

engineering and thermodynamic used for forming the opinions set forth in

this declaration are summarized here and explained in more detail in my

curriculum vitae, which is included as Appendix B. Appendix B also

includes a list of my publications and patents.
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14. In 1997, 1 earned a Doctorate or Ph.D. Degree in Mechanical

Engineering from The University of lowa. In 1987, I earned a Bachelor’s

Degree in Mechanical Engineering, and in 1990, I earned a Master’s of

Science Degree in Mechanical Engineering.

15. Iserved as the Chair of Mechanical Engineering at Eastern

Michigan University in Ypsilanti, Michigan (2017 to 2021). I served as the

Interim Associate Dean for the College of Engineering at Eastern Michigan

University. I currently serve as full Professor of Mechanical Engineering at

Eastern Michigan University.

16. In these positions, I am responsible for teaching, research,

financial, and managerial matters in the engineering department at a major

university. [ have also supervised more than 46 graduate students and 7

doctoral fellows in the areas of Mechanical Engineering.

17. 1have taught engineering at the university and collegiate levels

for over 34 years. At the university and collegiate levels, I have taught

scores of courses on heat transfer, thermodynamics, fluid mechanics,

mechanical engineering, and engineering management.

18. I have authored over forty (40) publications and have given

scores of research lectures. My research interests include thermodynamics,
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heat transfer, and energy systems. A list of my publications is included in

Appendix B.

19. T also have significant industry experience in the engineering

fields. My industry experience spans over 18 years, including on thermal

systems design. Over the course of my career, | have led thermal design

projects for NASA projects, I have managed product development

engineering for Whirlpool and A.O. Smith water heaters, and I have served

in Director of Engineering roles.

20. I am a named inventor on over 17 U.S. pending and issued

patents, all of which resulted in products sold in North America. The vast

majority of my patents fall in the thermal science fields.

21. Based on my experience described above, and as indicated in

my curriculum vitae, | am qualified to provide the following opinions with

respect the patent in this case. Additionally, I am at least a person having

ordinary skill in the art, as I have set forth in §V.E below, as of the

priority date of the ’521 Patent.
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RELEVANT LEGAL STANDARDS

22. 1do not provide any legal opinions in this Declaration. I have

been informed and understand that certain legal standards are to be applied

by technical experts in forming opinions regarding the meaning and

validity of patent claims. I have been asked to provide my opinions

regarding whether the claims of the 521 Patent would have been obvious

to a person having ordinary skill in the art at the time of the alleged

invention, in light of the prior art.

23. Further, I have been informed and understand that a patent

claim is not patentable as obvious (a requirement I understand to be

governed by a statute, 35 U.S.C. § 103-inview-ofthepriorartreferencesdiscussed

herein—ThisPetition-demonstrates by-a-preponderanceofthe ) 1f the differences between

the patent claim and the prior art are such that the claimed subject matter

as a whole would have been obvious at the time the claimed invention was

made to a person having ordinary skill in the relevant art. Obviousness, as |

have been informed and understand, is based on the scope and content of

the prior art, the differences between the prior art and the claim, the level

of ordinary skill in the art, and, to the extent that they exist, certain

objective indicia of non-obviousness.

24. T understand that objective indicia can be important evidence
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regarding whether a patent is obvious or nonobvious, if it has an
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appropriate nexus to the claimed invention, i.€., is a result of the merits of a

claimed invention (rather than the result of design needs or market-

pressure advertising or similar activities). Such indicia include:

commercial success of products covered by the patent claims: a long-felt

need for the invention; failed attempts by others to make the invention;

copving of the invention by others in the field: unexpected results achieved

by the invention as compared to the closest prior art; praise of the

invention by the infringer or others in the field: the taking of licenses under

the patent by others: expressions of surprise by experts and those skilled in

the art at the making of the invention; the patentee proceeded contrary to

the accepted wisdom of the prior art, and, the contemporaneous

development of the subject matter claimed by others.

25. 1 have been informed that whether there isare any relevant

differences between the prior art and the claimed invention is to be

analyzed from the view of a person of ordinary skill in the relevant art at

the time of the invention. As such, my opinions below as to a person of

ordinary skill in the art are as of the time of the invention, even if not

expressly stated as such: for example, even if stated in the present tense.

26. In analyzing the relevance of the differences between the

claimed invention and the prior art, I have been informed that I must
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consider the impact, if any, of such differences on the obviousness or non-

obviousness of the invention as a whole, not merely some portion of it. The

person of ordinary skill faced with a problem is able to apply his or her

experience and ability to solve the problem and also look to any available

prior art to help solve the problem.

27. 1 have been informed that a precise teaching in the prior art

directed to the subject matter of the claimed invention is not needed. I have

been informed that one may take into account the inferences and creative

steps that a person of ordinary skill in the art would have emplovyed in

reviewing the prior art at the time of the invention. For example, if the

claimed invention combined elements known in the prior art and the

combination vielded results that were predictable to a person of ordinary

skill in the art at the time of the invention, then this evidence would make

1t more likely that the claim was obvious. On the other hand, if the

combination of known elements vielded unexpected or unpredictable

results, or if the prior art teaches away from combining the known

elements, then this evidence would make it more likely that the claim that

successfully combined those elements was not obvious.

28. I have been informed and understand that there are recognized,

exemplary, rationales for combining or modifying references to show

10
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obviousness of claimed subject matter. Some of the rationales include the

following: combining prior art elements according to known methods to

vield predictable results; simple substitution of one known element for

another to vield predictable results: use of a known technique to improve a

similar device (method or product) in the same way: applying a known

technique to a known device (method or product) ready for improvement

to vield predictable results: choosing from a finite number of identified,

predictable solutions, with a reasonable likelihood-thatPetitioners—wall-

2521 Patent-pursuant-toe 37-CHER-§42108-expectation of success; known

work in one field of endeavor may prompt variations of it for use in either

the same field or a different one based on design incentives or other market

forces if the variations are predictable to one of ordinary skill in the art:

and some teaching, suggestion, or motivation in the prior art that would

have led one of ordinary skill to modify the prior art reference or to

combine prior art teachings to arrive at the claimed invention.

H.IV. OVERVIEW

29. The ’521 Patent identifies “a need in the art for improved

11
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systems and methods for thermal management of telecommunications
infrastructure equipment” and describes as its purported solution “systems

and methods for utilizing Venturi fan-assisted cooling of electrical-

12
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equipment, such as but not limited to telecommunications equipment, housed
inside an enclosure.” EX-1001 2:12-14, 3:1-4. The Challenged Claims are
generally directed to a method and system of cooling an enclosure housing
electronic devices by (1) directing heat from the devices to a heatsink, (2) drawing a

first airflow across openings of the heatsink,
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‘and (3) using a Venturi effect created by the first airflow to draw air

through the heatsink.

30. FIG. 3 illustrates the claimed method and FIG. 2D illustrates

the system for implementing the method:

/500

DIRECTING HEAT GENERATED BY ONE OR MORE
ELECTRONIC DEVICES HOUSED WITHIN A 310
SEALED ENVIRONMENT TO A HEATSINK
THERMALLY COUPLED TO AN EXTERNAL

ENVIRONMENT

!

DRAWING A FIRST AIRFLOW ACROSS ONE OR  f| 5, Drawing
MORE CONVECTIVE OPENINGS OF THE First Airflow
HEATSINK

DRAWING A SECOND AIRFLOW OF HEATED AIR :
FROM THE ONE OR MORE CONVECTIVE 330 Drawing
OPENINGS USING A VENTURI EFFECT CREATED second Alflow

BY DRAWING THE FIRST AIRFLOW

Fig. 3
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/300

DIRECTING HEAT GENERATED BY ONE OR MORE
ELECTRONIC DEVICES HOUSED WITHIN A 310
SEALED ENVIRONMENT TO A HEATSINK
THERMALLY COUPLED TO AN EXTERNAL

ENVIRONMENT

'

DRAWING A FIRST AIRFLOW ACROSS ONE OR 300 Drawing
MORE CONVECTIVE OPENINGS OF THE First Airflow
HEATSINK

'

DRAWING A SECOND AIRFLOW OF HEATED AIR g
FROM THE ONE OR MORE CONVECTIVE 330 Drawing
OPENINGS USING A VENTURI EFFECT CREATED g
BY DRAWING THE FIRST AIRFLOW Second Airflow

Fig. 3
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EX-1001 FIG. 3!

First Airflow

B e

240] Second Airflow

Fig. 2D
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! All annotations and text in color have been added to the figures.
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First Airflow

Venturi Chamber

A A

It

240] Second Airflow

Fig. 2D

EX-1001 FIG. 2D

Claim 14 is directed to the embodiments shown in FIGs. 2D and 3, and
31. reads:

Procomm Exhibit 2016
Ericsson v. Procomm
IPR2025-01454, Page 26 of 216



14. A method for cooling a sealed environment of an

enclosure for housing electronics, the method comprising:

drawing a first airflow across one or more convective
openings of the heatsink, wherein the first airflow does not
flow into the one or more convective openings of the heatsink;
drawing a second airflow of heated air from the one or
more convective openings using a Venturi effect created by
drawing the first airflow.
EX-1001 Claim 14-

32. However, the Challenged Claims are merely directed to a
combination of conventional components (e.g., heatsinks, fans, Venturi
chambers) having known physical properties used for their intended
purpose to remove heat from enclosures housing electronic devices. A
comparison of U.S. Patent No. 7,028,753 (“Sterner”) (EX-1004) to Claim
14 demonstrates that the claimed method and system were well-known
prior to the purported invention of the 521 Patent. FIG. 8 of Sterner is

annotated below to show the elements recited in Claim 14:
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I \\W
| Drawing First Airflow |
|

| Drawing Second Airflow |

First Airflow .

Venturi Chamber

Air from

Surrounding
Environment \ Heat Generating
Electronic Device

Second Airflow

Fig. 8

I \\W
| Drawing First Airflow |

|
| Drawing Second Airflow |

First Airflow .

e

Venturi Chamber

Air from

Surrounding
Environment \ Heat Generating
Electronic Device

Fig. 8

EX-1004 FIG. 8:EX-16039432..
33. U.S. Patent No. 5,894,407 (Aakalu) (EX-1005) also discloses
the claimed method and the system. FIG. 10 of Aakalu is annotated below

to show the elements recited in Claim 14:

g
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66
N/ /
First Airflow /

| == no Venturi Chamber

I Drawing First Airflow I

| Drawing Second Airflow I

Second AlfflowW —

[\

\
]

38—

I Drawing First Airflow I

| Drawing Second Airflow I

I

s//?

AIR FLOW 74—

1

EX-1005 FIG. 10:EX1003933.
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34. Sterner and Aakalu each demonstrate that the purported
invention recited in the Challenged Claims was well-known at the time

of the ’521 Patent and is unpatentable as set forth in Grounds 1-3

below. EX-1003 934
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V. BACKGROUND

A.  Summary of the 521 Patent

5. The ’521 Patent is titled “Systems and Methods for Venturi
Fan-Assisted Cooling” and is directed to a method for cooling enclosures

housing electronic devices using a fan-driven Venturi effect to draw air-
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through a heatsink, and a system implementing the cooling method. EX-

1001 Title, Abstract, 2:18-21.

The 521 Patent explains that “in the field of telecommunications, there is a
trend to reduce both the size and the expenses associated with infrastructure
equipment” while retaining all the functionality of legacy equipment resulting in
“thermal management challenges for dissipating heat generated by
telecommunications infrastructure equipment.” EX-1001 1:65-2:14:EX-1003-936-.
As a solution, the 521 Patent describes systems and methods for cooling electrical
equipment housed within an enclosure having air flowing through a heatsink using a
fan to both (1) draw air from openings of the heatsink and (2) draw air past the

_openings of the heatsink to produce a Venturi effect, the combination of which
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36. “generates an increased airflow through the heatsink which in
turn draws in relatively cool air in from the bottom side ... of the
heatsink.” EX-1001 6:8-15:Ex-1003936.

37. FIG. 3 shows a “flow chart illustrating a method 300 of one
embodiment of the present invention for cooling an enclosure for housing

electronics.” EX-1001 5:39-41:ExX-1003 937,

/3 00

DIRECTING HEAT GENERATED BY ONE OR MORE
ELECTRONIC DEVICES HOUSED WITHIN A 310
SEALED ENVIRONMENT TO A HEATSINK
THERMALLY COUPLED TO AN EXTERNAL

ENVIRONMENT

DRAWING A FIRST AIRFLOW ACROSS ONE OR 350 DFawing
MORE CONVECTIVE OPENINGS OF THE First Airflow
HEATSINK

DRAWING A SECOND AIRFLOW OF HEATED AR ;
FROM THE ONE OR MORE CONVECTIVE 350  Drawing

Second Airflow

OPENINGS USING A VENTURI EFFECT CREATED
BY DRAWING THE FIRST AIRFLOW
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DIRECTING HEAT GENERATED BY ONE OR MORE
ELECTRONIC DEVICES HOUSED WITHIN A
SEALED ENVIRONMENT TO A HEATSINK
THERMALLY COUPLED TO AN EXTERNAL

ENVIRONMENT

DRAWING A FIRST AIRFLOW ACROSS ONE OR
MORE CONVECTIVE OPENINGS OF THE
HEATSINK

DRAWING A SECOND AIRFLOW OF HEATED AIR
FROM THE ONE OR MORE CONVECTIVE

OPENINGS USING A VENTURI EFFECT CREATED
BY DRAWING THE FIRST AIRFLOW

Fig. 3

L]

/5 00

310

320

30

Drawing
First Airflow

Drawing
Second Airflow

EX-1001 FIG. 3:EX1003937.
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38. The ’521 Patent explains that the method begins at 310 (
with directing heat generated by one or more electronic devices to a
heatsink thermally coupled to an external environment. EX-1001 5:41-43:
Ex-1003938.. The method proceeds to 320 (blue) with drawing a first
airflow across one or more convective openings (air ducts/channels) of the

heatsink, and to-

330 (red) with drawing a second airflow of heated air from the one or-
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more convective openings of the heatsink using a Venturi effect created

by drawing the first airflow. EX-1001 5:61-65:EX—1003938-. The *521
Patent further explains that

the airflow flowing up from the heatsink’s convective
openings will be heated by the heat dissipated from high
powered internal electronics and thus will be significantly
more buoyant than the ambient first airflow. As a result,
drawing the first airflow across the convective openings of the
heatsink will establish a Venturi affect [sic] which will pull in
more air through the heat sink than would flow naturally due

to natural convention.

The combination of drawing both the heated airflow from the
heatsink and the ambient airflow from above is what
produces the Venturi effect that generates an increased airflow
through the heatsink which in turn draws in relatively cool

ambient air in from the bottom side convective openings of

the heatsink.

EX-1001 5:66-6:6, 6:8-15:EX-1003-932.
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39. The Challenged Claims include independent Claims 14 and 19

directed to the method of cooling an enclosure housing electronics. A

side-by-side comparison of Claims 14 and 19 is provided below:

Claim 14 Claim 19
Iprel A-methodforcooling ascaled tprel A-methodorcooling ascaled
environment-ofan-enclosure-for environment-of an-enclosurefor
| ) | ies 4 hod | ) | s hod
i i
octingl m F ] T

a-heatsink-thermally-coupled-to-an a-heatsink-thermally-coupled-to-an
bl drawi : — TN ok
. . c I inred threshold. .
I ink. ; | ; "
herain the " | ] . . il
. ! . | ol ]
. c hel ink:
P P g ’ arav] P T I
] . I .
. . v o i . o SRR
b deavine the & e flow. U o U, deawined
7
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[pre] A method for cooling a sealed

[pre] A method for cooling a sealed

environment of an enclosure for

housing electronics, the method

comprising:

environment of an enclosure for

housing electronics, the method

comprising:

[a] directing heat generated by one or

[a] directing heat generated by one or

more electronic devices housed within

more electronic devices housed within

a sealed environment of an enclosure to

a sealed environment of an enclosure to

a heatsink thermally coupled to an

external environment;

a heatsink thermally coupled to an

external environment;

[b] drawing a first airflow across one

or more convective openings of the

heatsink,

wherein the first airflow does not flow

into the one or more convective

openings of the heatsink:

wheretnthe-|b] when a temperature
exceeds a first predetermined threshold,
operating a fan to draw a first airflow
deesnotflow

mte-theacross one or more convective

openings of the heatsink: and

[c] drawing a second airflow of heated

air from the one or more convective

openings using a Venturi effect created

by drawing the first airflow.

[d} when the temperature does not
exeeedc] [draw] a second
predetermined threshold.
alewing-anaturaletreulation-airflow
to-flow-of heated air from the one or

more convective openings of the

heatsink by-netusing a Venturi effect

created by drawing the first airflow,

operating-the-fan-wherein the first

airflow does not flow into the one or

more convective

openings of heatsink:

18
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[d] when the temperature does not

exceed a second predetermined

threshold,

allowing a natural circulation airflow to

flow from the one or more convective

openings of the heatsink by not

operating the fan.

40. As shown above, Claims 14 and 19 are each directed to the
steps (/2], [b], and [¢]) described in the flow chart of FIG. 3, with Claim 19
adding an additional step of turning the fan on/off based on temperature.
The dependent method claims are directed to specifics related to the

control and position of the fan.

The 521 Patent also describes an apparatus for implementing the method.
41.  FIGs. 1A-— 1D are provided as “diagrams illustrating an

enclosure 100 of one embodiment of the present invention.” EX-1001 3:5-
6: EX—1003944. FIG. 1D illustrates the enclosure with the doors open

showing the area where the electronic devices are housed:
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Endplate
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EX-1001 FIG. 1D;EX1003-94+-

42. FIG. 1C illustrates an end view of the enclosure shown in FIG.-

2D, but with the doors closed:

21
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EX-1001 FIG. 1CEX-1603942

43. The ’521 Patent explains that enclosure 100 comprises a

22
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structural backplane 105 ( ), two doors 110 (blue) that each pivot
around respective hinges 115, and two endplates 112 (orange) attached
respectively to the ends of structural backplane 105 so that when doors 110
are closed (as illustrated in FIG. 1C), a sealed environment is created
within enclosure 100. The *521 Patent discloses that in in some
embodiments, the sealed environment is not weatherproof, but in alternate

embodiments, a weatherproof sealed environment is provided. EX-1001

3:4-13:EX-1003 943,
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The 521 Patent further explains that backplane 105 functions as a heatsink

_for internal electronics 130 (shown in FIGs. 1A and 1B) housed within enclosure
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44. 100. EX-1001 3:29-44. Backplane 105 includes a plurality of

convective openings 140 (red) forming open voids (air ducts) that run the

length of backplane 105. EX-1001 3:48-54.

45. The °521 Patent provides FIGs. 2A-2E as illustrating “a
Venturi assisted cooling unit for the enclosure of one embodiment of the
present invention.” EX--1001 2:44-46:Ex-1003945. FIG. 2B illustrates a

cutaway view of the embodiment:
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EX-1001 FIG. 2B: EX-1003945..

46. The ’521 Patent explains that a fan assisted cooling unit 210
may be positioned at the top of enclosure 100. Fan assisted cooling unit
210 comprises fan shroud 215 ( ) and at least one electrical fan
220 (green). EX-1001 4:11-16. Cooling unit 210 further comprises a-

Menturi-chamber 222 (purple}
27
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Venturi chamber 222 (purple) formed from continuous wall 225

connected on each end to fan shroud 215. As illustrated in FIG. 2C, fan
220 is placed in an offset position outside of Venturi chamber 222 so as to

not impede the natural circulation of air through convective openings 140

when fan 220 is not operating. EX-1001 4:28-31:EX-1003946.

e

AR R

roo\\ JH
N 140
-

N %
250

=

LIS LLS LTS

Fig. 2C

K
-]

EX-1001 FIG. 2CEX1003-946.
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47. FIG. 2D illustrates the air flow during operation of fan 220:
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Fig. 2D
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The *521 Patent explains that fan 22 (green) draws air from Venturi chamber

222 (purple), and due to the positioning of wall 225, air drawn into fan
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48. 220 must flow into Venturi chamber 222 either through the
convective openings 140 of backplane 105 (shown generally by second
airflow 240 (red)), or drawn in from the ambient environment above
Venturi chamber 222 (shown generally by first airflow 245 (blue)). The
second airflow 240 (red) flowing through the openings 140 of backplane
(heatsink) 105 ( ) 1s heated by the heat dissipated from high powered
internal electronics (130). The 521 Patent further explains that fan 220
pulls in the hot buoyant air off the top of backplane 105 and at the same
time also pulls in ambient air from the top of Venturi chamber 222 such
that the ambient air coming in from the top of Venturi chamber 222 is
directed across the heated airflow drawn from backplane 105. According
to the *521 Patent, drawing the first airflow 245 (blue) from above into
Venturi chamber 222 and through fan 220 produces a Venturi effect
increasing airflow in the heated second airflow 240 (red) through
backplane (heatsink) 105. EX-1001 4:35-45:Ex-1003948.

49. The Challenged Claims include independent ClaimClaims 1

directed to a cooling unit for an enclosure housing electronics: (Claim 1

Claim 1
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Claim1

[pre] A cooling unit for an enclosure housing electronics,-the-coolngunit
comprising:

the cooling unit comprising:

[a] a fan shroud having at least one electrical fan; and

[b] a Venturi chamber having

[b.1] a first inlet for receiving a heated airflow from a heatsink,
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[b.2] a second inlet for receiving an airflow from a surrounding environment,

and

[b.3] an outlet coupled to the fan shroud, the fan drawing air from the Venturi

chamber via the outlet when the fan is on;

[b.4] wherein the Venturi chamber comprises a wall for directing the airflow
_air from the surrounding environment in from the second inlet and across

the heated airflow from the heatsink in a manner to as to draw the heated

airflow-

through the heatsink using a Venturi effect, when the fan is on.

50. As shown above, Claim 1 recites a cooling device having
[a] a shroud and fan, and [b.1- — b.4] a specific configuration of a
Venturi chamber. The dependent claims are directed to various

configurations of the coolingusit.

B.  Prosecution History
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14.  (Currently Amended) A method for cooling a sealed environment of an enclosure

for housing ¢lectronics, the method comprising:
directing heat generated by one or more electronic devices housed within a sealed

environment of an enclosure to a heatsink thermally coupled to an external environment;

wherein the first airflow does not flow into the one or more convective openings of the
hcatsink;
drawing a second airflow of heated air from the one or more convective openings

using a Venturi cffect created by drawing the first airflow.

EXH00228

19.  (Currently Amended) A method for cooling a sealed environment of an enclosure

for housing electronics, the method comprising:
directing heat generated by one or more electronic devices housed within a sealed
environment of an enclosure to a heatsink thermally coupled to an external environment;
when a temperature exceeds a first predetermined threshold, operating a fan to
draw a first airflow across one or more convective openings of the heatsink and a second
airflow of heated air from the one or more convective openings of the heatsink using a

Venturi effect created by drawing the first airflow, wherein the first airflow does not flow

into the one or more convective openings of heatsink;

when the temperature does not exceed a second predetermined threshold,

allowing a natural circulation airflow to flow from the one or more convective openings

of the heatsink by not operating the fan.
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C. Claim Construction

52. Eaehl have been informed to give each claim term in the Challenged

Claimsherein-should-begiven its plain and ordinary meaning—Ne in this
proceeding. It is my opinion
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that no specific construction of any claim term is required because the

prior art | have relied en-hereinupon meets each of the claim terms under

any reasonable construction.

D.  Priority Date of the Challenged Claims

53. 7Tkel understand the application that issued as the *521

Patent was filed Jun. 11, 2008 whichistheand | have been instructed to

assume that the earliest priority date applied-forpurposesofthisPetitionis Jun.

11, 2008.

E.  Person of Ordinary SKkill in the Art
A POSAinWith respect to the 521 Patent, a POSA in 2008 would have been

familiar with thermal management of electronic devices, including devices housed

within a sealed enclosure.—EX-—1003

54, 454 A PosAweutdPOSA would

have gained knowledge of these concepts through a mixture of training

and work experience, such as by having a Bachelor’s degree mechanical
39
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engineering and four years of experience; or by obtaining a Master’s
degree in mechanical engineering, but having only one to two years of

experience; or by having no formal education but experience in such

systems of at least eight years.
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F. State of the Art

5. The following section describes the state of the art in cooling-
systems for electronics housed in enclosures as of the filing of the *521
Patent. EX—1003455-The prior art references, and the discussions of

what was known-
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to a POSA, provide the factual support for the general description of the
state of the art and provide additional motivation to modify or combine
the references. Accordingly, these references should be considered by
the Board.

1. The Venturi Effect and Its Use in Cooling Electronics

56. The purported invention of the *521 Patent is the use of a
fan- driven Venturi effect to draw an airflow in a forced convection
cooling system for electronic enclosures. A POSA understood the
Venturi effect was a well-known observation that the rate of fluid flow
in a closed system, such as a pipe, increases as the fluid encounters a
constricted region, and that this Venturi effect is based on Bernoulli’s
principle.—Ex-1003956—

A POSA also understood that it was common and well--
known to use the Venturi effect to increase the airflow used to cool

electronics. For example, Sterner illustrates an air duct (Venturi

chamber) used in drawing an airflow to cool electronics.
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- 110

Air Duct

132

EX-1004 FIG. 2;: EX1003956

With reference to FIG. 2, Sterner explains this well-known phenomenon and how
it is used in its cooling device for electronics. EX- 1004 3:10-33:EX-10063

457, See also § VII.A.2 [1.3] below. A POSA understood from Sterner that air
57. within the first volume is forced to increase its velocity as it

leaves the intake manifold 130 and is coupled with first coupling 134 into
restriction chamber 150. As the air velocity increases, its pressure must
decrease to conserve the energy of air mass moving through the air duct 15
according to the principle of conservation of energy and Bernoulli’s
principle. When the velocity increases in the restriction chamber 150, the
air pressure against the sidewalls of the air duct 15 in restriction chamber
150 reduces. This reduction in pressure as the air velocity increases is
known as the Bernoulli principle, which is another form of the principle of

44

Procomm Exhibit 2016
Ericsson v. Procomm
IPR2025-01454, Page 64 of 216



conservation of energy or the simple form of the first law of
thermodynamics. EX--1004 3:10-24. Sterner also explains
that:

The restriction chamber 150 further has an opening or optionally a
flared opening 140 on at least one sidewall to create a venturi vent

120. This venturi vent 120 then allows air outside of the air duct 15 to

_enter the opening thus allowing air outside of air duct 15 to mix

with the air entering the intake manifold 130.

EX-1004 3:28-33: EX1003-957.

58. Further by way of example, Lordzlse used a fan-driven Venturi
effect to draw an airflow in a forced convection cooling system for
electronic enclosures. Specifically, Lord discloses an electronics plenum
wherein “[a]ir communicating through the passageways defined by the fins
removes heat from the fins, and also creates a venturi effect to remove heat
from within a housing via the openings to further cool the portable

electronic device.” EX-1007 Abstract:ExX-1003958.
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EX-1007 FIGs. 2, 9: EX-1003958..

59. Lord explains that:

Openings 50 extend through the generally planar intake end of
unitary base 38, each opening into the cavity 26 of device 10

proximate the heat generating components 22, as well as other
46
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electrical components 28 shown in FIG. 1. Advantageously, as
air flows across each of these openings 50, a venturi effect is
created, which venturi effect draws the heating [sic] air from
within cavity 26 into the passageways 14 for exhausting via fan

16.

EX-1007 3:53-63:-EX-1003-%59.
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2. Forced Convection Cooling With Fan/Shroud
Above Enclosure

In forced convection cooling systems for electronics enclosures, it was well-

known to position one or more fans and the associated fan shrouds above the
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60. enclosure such that air is drawn in at the bottom of the heat

sink(s) and exhausted at the top. For example, each of Jones (EX-1006),

Fischer (EX-1008), and Morrell (EX-1009) disclose such a fan/shroud

arrangement:

e
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3 =P
7 -Eﬂ@} == \

~.
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FIG. 7

/’/’;‘: Hﬁ\(

30~

Electronics Enclosure Electronics A
Enclosure

Fig1

FIG. 7

EX-1006 FIG. 1 EX-1008 FIG. 7 EX-1009 FIG. 5

61. A POSA understood that it was common to put a fan above a

heat sink since warm air naturally rises and thus exposing the warm air to

49
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the suction side of a fan facilitates the amount of airflow being drawn from

the heatsink and exhausted by the fan.-Ex-1003-961.
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VI. IDENTIFICATION OF CHALLENGES
A.  Challenged Claims

62. Claims 1-5 and 14-20 of the 521 Patent are challenged in
this Petition.

B.  Statutory Grounds for Challenges

63. The Challenges are set forth in detail below and summarized

as follows:
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Ground | Claims Basis | Reference

1 1. 3-5, 14-16 § 103 | Sterner in view of the knowledge of a
POSA

2 1-2,4-5, 14-17 § 103 | Aakalu in view of the knowledge of a
POSA

3 3, 18-20 § 103 | Aakalu, alone, or in further view of

Jones
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Challenged-Claims:] have been informed that U.S. Patent No. 7,028,753

(“Sterner”)(EX-1004), U.S. Patent No. 5.894.407 (*Aakalu™)(EX-1005)

and U.S. Patent No. 6,104,003 (“Jones”)(EX-1006) qualify as prior art

under §102(b) for purposes of this IPR.

VII. IDENTIFICATION OF HOW THE CHALLENGED CLAIMS ARE
UNPATENTABLE

A.  Challenge 1: Claims 1, 3-5, 14-16 are obvious over Sterner alone
1. Sterner

65. Sterner is titled “Apparatus to Enhance Cooling of Electronic

Device” and, like the *521 Patent, is directed to a method for cooling:
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electronic devices using a fan-driven Venturi effect to draw air through a
heatsink, and a system implementing the cooling method. EX-1004
Title, Abstract. Specifically, Sterner identifies the field of invention as
“a heat transfer system ... using a venturi to create separate air flows in
an electronic device to cool components.” EX-1004 1:10-12:-EX-10063-
.65,

66. FIG. 3A as illustrates an embodiment.
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67. Sterner explains that electronic device 10, such as a notebook
computer, includes a keyboard portion 220 (red) and a display portion 200
(blue). The keyboard portion 220 includes barriers 232 (brown) forming-

1solated enclosures or cavities 234, 230 (orange) that house heat producing-
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electronic devices 240, 300 ( ) respectively. A cooling device
comprising air-moving device 100 (dark green), such as a fan or
blower, and air duct (venturi chamber) 15 (purple) is positioned in
enclosure 234. Air is drawn into the enclosures 234, 230 (orange)
through vents 260, 270 (pink) respectively to remove heat produced by
components 240, 300 housed within the enclosures. EX-1004 3:45-4:7:

EX1003.
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b1 b1

8. FIG. 8 illustrates one embodiment of the arrangement and
operation of components for removing heat generated by components 240,

300 within enclosures 230, 234 respectively.

Fan

| m
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v
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First Airflow ~_
.

Venturi Chamber

Outside
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Air from
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Environment Heat Generating

2 \\I . :
‘ ] rlH(:tf!Jnl(: Device

EX-1004 FIG. 8: EX-1003968.
69. Sterner explains that heatpipe 250 ( ) is thermally coupled

to heat producing component 240 (green). Heatpipe 250 ( ) is further.

Procomm Exhibit 2016
Ericsson v. Procomm
IPR2025-01454, Page 78 of 216



coupled to second duct 410 ( ) forming a heatsink. Fan 100 (dark-green)
draws a first airflow (blue) through the air duct (venturi chamber) 15 (purple) by
pulling an exhaust air flow 310 from exhaust manifold 310 to thereby create an
airflow into intake manifold 130. A low pressure region is created by drawing air
through the restriction chamber 150. The restriction chamber is coupled to second
duct 410

(which is coupled to the condensing end of a heat pipe 250) through venturi vent
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_120. Second duct 410 has an opening 412 used to draw in outside air
280, which is air external from electronic device 10 (FIG. 3A). Thus, a
second airflow (red) is drawn through the second duct 410 using a
venturi effect created by drawing the first airflow (blue) through air duct
(venturi chamber) 15 (purple) to remove heat from heatsink 250 ( )

using the outside air286—=EX-10045-14-30:EX-1003

280. 969-
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EX-1004 5:14-30.

2. Detailed Application of Sterner to the Challenged Claims

Claim
1
[1.0] A cooling unit for an enclosure housing electronics,
the cooling unit comprising:

0. T extent the preamble is limiting, Sterner discloses-

0

th

e

element [1.0].-EX—1003470— Sterner is titled “Apparatus to

Enhance Cooling of Electronic Device” and identifies the field of

invention as “a heat transfer-

system ... using a venturi to create separate air flows in an electronic

device to cool components.” EX-1004 Title, Abstract, 1:10-12:EX-

1003970,

71. FIG. 3A illustrates an embodiment of the invention.
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72. Sterner discloses device 10, such as a laptop computer,
including barrier 232 (brown), fan 100 (darkgreen) and air duct 15
(purple) [collectively, the cooling device] that provides cooling for
enclosures (cavities) 234, 230 (orange) [enclosure] housing electronic
devices 240, 300 ( ) [electronics]. A POSA understood that device
10 includes a cooling unit that provides cooling to an enclosure housing

electronics. Fhus

Thus, Sterner discloses element [1.0].972-
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[1.1] a fan shroud having at least one electrical fan; and
Sterner discloses element [1.1].-EX-1003-473— FIG. 10 is “an isometric

_drawing of an air duct useful for designing an exemplary embodiment of the
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73. invention” (EX-1004 2:53-54) showing the operational

arrangement of fan 100 (green), fan shroud ( ), and air duct 15

(purple) forming the cooling device.

11
Air Duct ’\ Fan
(Venturi Chamber)

130

EX-1004 FIG. 10;EX1003-973.

74. A partial blow-up of FIG. 3A is shown below:
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EX-1004 FIG. 3A (partial blow-up): EX-1003-474-).
75. Sterner discloses that barrier 232 ( ) isolates cavity 234

(orange) from cavity 230 (orange). EX-1004 3:57-59. Sterner further

discloses that fan 100 (darkgreen) is positioned “proximal to the exhaust
66
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manifold 110 [lavender] of the air duct 15 (purple).” EX-1004 3:56-57.
As shown, a portion of the barrier ( ) extends between exhaust
manifold 110 of air duct 15 (purple) to the intake of fan 100 (dark
green) positioned proximal thereto, thereby providing isolation between
the cavities such that airflow drawn from the exhaust manifold 110 is
guided to the intake of fan 100 to be expelled from device 10. EX-1004
4:4-7-EX—1003975,

76. A POSA understood that, in addition to the portion of the
device casing

_surrounding the fan, the portion of barrier 232 ( )-
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extending between exhaust
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“manifold 110 and the intake of fan 100 constitutes a fan shroud as recited
in element [1.1]. Thus, Sterner discloses element [1.1].-EX1003-9476-

[1.2] a Venturi chamber having a first inlet for receiving a
_heated airflow from a heatsink, a second inlet for receiving an

airflow from a surrounding environment, and an outlet
coupled to the fan shroud, the fan drawing air from the
Venturi chamber via the outlet when the fan is on;

77. Sterner discloses element [1.2].-Ex-1003977— FIG. 2
illustrates an air duct and FIG. 8 illustrates one embodiment of the
arrangement and operation of components for removing heat generated by

components 240, 300 within enclosures 230, 234 respectively.

- 110

Air Duct
(Venturi Chamber) 152

1

130

EX-1004 FIG. 2: EX1003-977.
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EX-1004 FIG. 8: EX1003-477

78. Sterner discloses that air duct 15 [Venturi chamber] comprises
a venturi vent 120 having an opening 140 [first inlet] “that is preferably
flared, and which helps to couple and operatively engage air external to the

air duct 15 into the venturi vent 120.” EX-1004 3:10-13:ExX-1003-973.

70
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79. Sterner explains that heatpipe 250 ( ) is thermally coupled
to heat producing component 240 ( ). Heatpipe 250 ( ) [heatsink]
is further coupled to second duct 410 [heatsink] such that the second
airflow (red) flowing through duct 410 is heated by heatpipe 250 [heated
airflow from the heatsink]. As illustrated in FIG. 8, venturi vent 120 is
coupled to duct 410 such that opening 140 receives the second airflow

(red) that has been heated by heatpipe 250 [heatsink]. EX-1004 5:18-21.—
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Thus, a POSA understood that opening 120 constitutes a first inlet for

receiving a heated airflow from a heat sink as recited in element [1.2].-EX-
1003979

80. Sterner further discloses that air duct 15 [Venturi chamber]
comprises “an intake manifold 130 in which air is drawn into the air duct
15.” EX-1004 3:13-14. As illustrated in FIG. 3A above, the airflow
received into the intake manifold 130 of the air duct 15 is drawn from the

surrounding environment through vents 260.

EX_1003980.

81. If PO argues that the air drawn into intake manifold 130 is not
“drawn from the surrounding environment” because it passes over
component 300, Sterner discloses that optionally air can be drawn directly
from outside the device rather than drawing air over component 300 in
order to cool the exhaust air. EX-1004 4:20-26. A POSA understood that
this optional embodiment applies to the embodiment of FIG. 8 as well as
the embodiment of FIG. 4. Ex-100393+

82. Thus a POSA understood that intake manifold 130 constitutes a

second inlet for receiving an airflow from a surrounding environment as

recited in element [1.2].-EX1003-%82-

3. Sterner discloses that air duct 15 [Venturi chamber] comprises

exhaust manifold 110 [outlef] where air exits the air duct. EX-1004 3:33-
e,
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35. As set forth above with respect to element [1.1] and with reference to-
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the partial blow-up of FIG. 3A, exhaust manifold 110 [outlet] is coupled to

barrier 232 [fan shroud] such
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_that fan 100 [fan] draws air from air duct 15 [Venturi chamber] via the
exhaust manifold 110 [outlet]. Thus, a POSA understood that exhaust
manifold 110 constitutes an outlet coupled to the fan shroud, the fan

drawing air from the Venturi chamber via the outlet when the fan is on as

recited in element [1.2].—EX—1003-%83-

84. Hence, Sterner discloses element [1.2].

[1.3] wherein the Venturi chamber comprises a wall for
directing the airflow air from the surrounding environment in
from the second inlet and across the heated airflow from the
heatsink in a manner to as to draw the heated airflow through
the heatsink using a Venturi effect, when the fan is on.

85. Sterner discloses element [1.3].Ex1003925  Sterner
discloses that air duct 15 (purple) [Venturi chamber] comprises one or
more walls (red-orange) for directing a first airflow (blue) from the
surrounding environment in from the intake manifold 130 (lavender)
[second inlet] past a venturi vent 120 in a manner as to draw air through
the venturi vent 120 using a Venturi effect when fan 100 is operating.-

86. Specifically, Sterner discloses:

FIG. 2 illustrates an air duct 15 [Venturi chamber] that comprises
a venturi vent 120. The venturi vent 120 has an opening 140, that
is preferably flared, and which helps to couple and operatively

engage air external to the air duct 15 into the venturi vent 120.
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EX-1004 3:10-14:-EX1003-986.
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87. A POSA understood from Sterner that air within the first
volume is forced to increase its velocity as it leaves the intake manifold
130 and is coupled with first coupling 134 into restriction chamber 150. As
the air velocity increases, its pressure must decrease to conserve the energy
of air mass moving through the air duct 15 according to the principle of
conservation of energy and Bernoulli’s principle. When the velocity
increases in the restriction chamber 150, the air pressure against the
sidewalls of the air duct 15 in restriction chamber 150 reduces. This
reduction in pressure as the air velocity increases is known as the Bernoulli
principle, which is another form of the principle of conservation of energy
or the simple form of the first law of thermodynamics. EX-1004 3:15-24;
EX-1003987.

88. Sterner further states that:

The restriction chamber 150 further has an opening or optionally a

flared opening 140 on at least one sidewall to create a venturi vent

120. This venturi vent 120 then allows air outside of the air
duct 15 to enter the opening thus allowing air outside of air duct
15 to mix with the air entering the intake manifold 130. This
mixed air is operatively engaged by being coupled through a
second coupling 152 to an exhaust manifold 110 where it exits

air duct 15.
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EX-1004 3:25-35:EX-1003-9828.
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89. Sterner further discloses that venturi vent 120 is coupled to
duct 410 such that the second airflow (red) that has been heated by
heatpipe 250 ( ) [heated airflow through the heatsink] is drawn into

the venturi vent 120 using a venturi effect caused by the first airflow

(blue) when fan 100 (green) is operating.
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90. Thus, a POSA understood that each of the one or more walls

forming the air duct 15 constitute a wall for directing the airflow air from
the surrounding environment in from the second inlet and across the
heated airflow from the heatsink in a manner to as to draw the heated

airflow through the heatsink using a Venturi effect, when the fan is on as

recited in element [1.3].-EX—1003-990-

91. Hence, a POSA understood that Sterner discloses element [1.3].

Claim 3

The cooling unit of claim 1, wherein the at least one electrical
fan includes a primary fan and a backup fan that becomes
operational upon a failure of the primary fan.

92. It was obvious to a POSA to modify Sterner to include the-
additional limitations recited in Claim 3.—EX-1603-992. It was well-
known in the art of cooling enclosures housing electrical devices to
include a back-up fan that becomes operational upon a failure of the
primary fan. See EX-1006 4:46-

51:-EX—1003-992.. Moreover, the ’521 Patent does not ascribe any point of
patentability-
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to the use of a second fan. To the contrary, the ’521 Patent describes
that a POSA “would appreciate that there are a number of methods to

detect when the primary fan 260 has failed” to explain the addition of a

backup fan. EX-1001 4:16-25:EX—1003492
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93. A POSA was motivated to include a backup fan to provide
redundancy and prevent damage to the electronics in the event of a failure
of the primary fan. The fan in a forced convection cooling system is a
critical component, and a POSA understood the desirability of providing

redundancy for critical components. Moreover, it was within the

knowledge and skill of a POSA to design the cooling system with

appropriately sized fans to provide sufficient cooling using primary or

backup fans such that a POSA understood that implementing redundancy

would be successful.

94. Thus, it was obvious to a POSA to modify the teachings of

Sterner to include one or more backup fans for redundancy as was well-_

known by a POSA. Hence, Claim 3 is obvious over Sterner—Ex-1003-

194,
Claim 4

The cooling unit of claim 1, wherein the Venturi chamber first
inlet encircles one or more convective openings of the heatsink.

95. Sterner discloses Claim 4.-ExX-1003995 - As set forth for element
[1.2], air-
82
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duct 15 (purple) [ Venturi chamber] comprises a venturi vent 120 having-
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an opening 140 (lavender) [Venturi chamber first inlet] “that is preferably
flared, and which helps to couple and operatively engage air external to the air duct
15 into the venturi vent 120.” EX-1004 3:10-13. Also, as set forth for element
[1.2], venturi vent 120 is coupled and operatively engaged with duct 410
[convective opening of

_the heatsink] to receive second airflow (red) from duct 410 into venturi vent 120
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_through opening 140 [Venturi chamber first inlet]. A POSA understood
that in order for venturi vent 120 to be coupled and operatively connected
to duct 410, that opening 140 [Venturi vent first inlet] encircles the opening
of duct 410 [encircles one or more convective openings of the heatsink].-
EX—3003-993-

96. Further, as set forth for element [1.2], Sterner discloses that
duct 410 is thermally coupled to heatpipe 250 ( ) such that second
airflow (red) flowing through duct 410 receives heat from heatpipe 250.
Thus, a POSA understood that the opening of duct 410 constitutes one or

more convective openings of the heatsink as recited in Claim 4.-EX-1003-

€96.
97. Hence, Sterner discloses Claim 4.-Ex-1003997.
Claim 5
The cooling unit of claim 1, wherein the airflow from the
surrounding environment is cooler than the heated airflow.
98. Egggrner discloses the additional limitations recited in Claim 5.-Ex-
1 98-

As set forth for element [1.2], Sterner discloses a first inlet for receiving a-
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heated airflow from a heatsink, and a second inlet for receiving an airflow from a
surrounding environment. Sterner discloses that the second airflow (red) [heated
airflow] is drawn into duct 410 through opening 412 from “outside air 280, which
1s air external from electronic device 10.” EX- 1004 5:23-25. A POSA understood
that outside air 280 is drawn from the same surrounding environment and thus

~would be the same temperature as the air drawn into intake manifold 130 (the first
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_airflow (blue)) [airflow from a surrounding environment]. Thus, a POSA
understood that the airflow from the surrounding environment is cooler
than an airflow from the same surrounding environment that has been
heated by heatpipe 250 (the second airflow (red)). Ex-1003998.

99. Hence, Sterner discloses Claim 5.

Claim 14

[14.0] A method for cooling a sealed environment of an
enclosure for housing electronics, the method comprising:

100. To the extent the preamble is limiting, Sterner discloses-
element [14.0] for at least the reasons set forth for element [1.0].—EX—1003-H00-
101. Sterner provides FIG. 8 as illustrating one embodiment of

the arrangement and operation of components for implementing a method

for cooling a sealed environment of an enclosure housing electronics.-
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Annotated FIG. 8 below illustrates how Sterner discloses the following steps recited in
Claim 14.
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EX-1004 FIG. 8:EX100394018
102. A POSA understood enclosure (cavity) 230 (orange)

83
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housing electronic device 240 ( ) constitutes a sealed environment of
an enclosure for housing electronics as recited in element [14.0].-EX-
10039402

[14.1]  directing heat generated by one or more electronic
devices housed within a sealed environment of an enclosure to
a heatsink thermally coupled to an external environment;

103. Sterner discloses element [14.1]. Sterner discloses that
keyboard portion 220 (red) includes barriers 232 (brown) forming isolated

enclosures or cavities 234, 230 (orange) that house heat producingeleetrenie-
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electronic devices 240, 300 (green) respectively.
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104. Sterner provides FIG. 8 as illustrating one embodiment of
the arrangement and operation of components for removing heat generated

by components 240, 300 within enclosures 230, 234 respectively. EX-1003-

€104,

105. As set forth for element [1.2], Sterner discloses that heat
producing electronic device 240 ( ) [electronics] is housed in cavity
230 (shown in FIG. 3A) and “is preferably separated from system
components 300 by a cavity or enclosure (not shown [in FIG. 8])” and that
heat producing electronic device 240 is thermally coupled to heatpipe 250
( ) which is thermally coupled to duct 410 [directing heat generated by-

l o i | Lot Lodd

one or more electronic devices housed within a sealed environment of an-
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enclosure to a heatsink]. EX-1004 5:20-28. During operation,
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_the second airflow (red) is drawn into duct 240 through opening 412 from
outside air 280, drawn into air duct 15 (purple) through venturi vent 120,
and discharged from device 10 to the external environment by fan 100
(dark-green) as part of exhaust air flow 380. Thus, a POSA understood
that heatpipe 250 and duct 410 constitute a heatsink thermally coupled to
an external environment as recited in element [6.1].-EX10034H05—

Hence, Sterner discloses element

[14.1].

[14.2] drawing a first airflow across one or more convective
_openings of the heatsink, wherein the first airflow does not flow

into the one or more convective openings of the heatsink;

106. Sterner discloses element [14.2] for at least the reasons
set forth for element [1.3]. Sterner discloses a venturi chamber comprising
a wall for directing the airflow air from the surrounding environment in
from the second inlet and across the heated airflow from the heatsink in a
manner to as to draw the heated airflow through the heatsink using a
Venturi effect, when the fan is on as recited in element [1.3]. Sterner draws
a first airflow (blue) through air duct 15 (purple) such that the first airflow
flows through restriction chamber 15 and across venturi vent 120 that is
coupled to an opening of duct 410 [one or more convective openings of the

heatsink], thereby drawing the second airflow (red) into venturi vent 120-

93
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using a venturi effect. EX-1004 3:10-44, 5:18-20:-EX—1003-9H-06 . A POSA understood

from the description of Sterner and the well-known behavior of venturis, that the first airflow (blue) does

not flow into duct 410 [one or more convective openings
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_of the heatsink], but rather, the first airflow draws the second airflow (red)
from duct 410 and into venturi vent 120.—EX-1603-91-06-

107. Thus; a POSA understood that the operation of the
embodiment described by Sterner with reference to FIG. 8 constitutes
drawing a first airflow across one or more convective openings of the
heatsink, wherein the first airflow does not flow into the one or more
convective openings of the heatsink as recited in element [14.2].-EX-
1003907~ Hence, Sterner discloses element [14.2].

[14.3]  drawing a second airflow of heated air from the one or
more convective openings using a Venturi effect created by
drawing the first airflow.

Sterner discloses element [14.3] for at least the same reasons as set forth for
element [14.2]. The first airflow (blue) [first airflow] flowing through air duct 15 draws
the second airflow (red) [second airflow] from duct 410 ( ) [one or more convective

openings of the heatsink] using a venturi effect. EX-1004 3:10-44,

108. 5:18-20. A POSA understood that that the operation of
the embodiment described by Sterner with reference to FIG. 8 constitutes

drawing a second airflow of heated air-
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from the one or more convective openings using a Venturi effect created by

drawing the first airflow as recited in element [14.3].-EX1003- 08—

Thus; Sterner

discloses element [14.3].-EX1003-4H-08-
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Claim 15
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[15.0] The method of claim 14
airflow further comprises drawing the first airflow into a

Venturi chamber;

5 109. Sterner discloses the additional limitations recited in-
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element [15.1] for at least the reasons set forth above with respect to

elements [1.2], [1.3], and [14.2].

EX-10039109.

[15.2]  wherein drawing the second airflow further
comprises drawing the second airflow into the Venturi
chamber;

110. Sterner discloses the additional limitations recited

in element [15.2] for at least the reasons set forth for elements [1.2],

[1.3], and [14.3].-ExX10039110.

[15.3] the method further comprising operating a fan to pull
_the first airflow and the second airflow out of the Venturi

chamber.

111. Sterner discloses the additional limitations recited
in element [15.3] for at least the reasons set forth for elements [1.2],
[14.2] and [14.3].-EX-10039111-

Claim 16
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T thod of claim 14, further comprising operating
h a fan to draw the first airflow and the second
e airflow.
e

112. Sterner discloses the additional limitations recited

in Claim 16 for at least the reasons set forth for elements [1.2],

[14.2] and [14.3].—EX-10039112.
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B. Challenge 2: Claims 1, 2, 4-5; 14-17 are obvious over Aakalu alone
1. Aakalu

113. Aakalu is titled “Enclosures for Heat Producing Devices”
and, like the *521 Patent, is directed to a method for cooling electronic
devices housed in an enclosure using a fan-driven Venturi effect to draw
air upward through a heat sink, and a system implementing the cooling

method. EX-1005 Title, 3:30-34:Ex-1003.

114. Aakalu explains that; as of the late 1990’s, “in the
development of wireless communication networks, it is desirable to
provide a number of small base stations, called microcells” and that “[o]ne
implementation of such microcells involves the packaging of electronic
components associated with the base stations into small outdoor
enclosures” but that “most enclosures tend to trap heat which may be
detrimental to the electronic components, particularly to integrated circuits
and microprocessor chips.” EX-1005 1:12-20:Ex-1003¢114.. Aakalu further
explains that “outdoor enclosures containing any electronic components

are subject
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to two forms of heat: heat generated by the electronic components and
solar heat” and that it was known to dissipate the component generated
heat using heat sinks and convection, and to cover the enclosures with a

solar shield to shelter the enclosure from solar heat. EX-1005 1:21-34:-

EX-1003 9114
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115. Aakalu then notes that “using the solar shields in
combination with the heat sinks, in most cases, can significantly decrease
the overall efficiency of the convection process. Accordingly, there exist a
need for an enclosure with a cooling scheme for heat producing devices
that shelters the enclosures from solar heat without significantly decreasing
the efficiency of the convection process associated with heat sinks.” EX-_
1005 1:34-44: EX-1003 9115,

116. Aakalu summarizes its solution as “an enclosure cooling
scheme for cooling heat producing devices, such as electronic components,
contained within the enclosure” wherein, in an embodiment, “[t]he
enclosure comprises a housing and a solar shield.” EX-1005 1:48-56:Ex
10039116.. Aakalu further describes the enclosure:

The housing includes a plurality of heat sinks for absorbing and
dissipating heat generated by the devices. Each heat sink has an
interior side to which the devices are mounted and an exterior
side with a plurality of fins that form first and second channels.

In one embodiment, the first channels are aligned longitudinally-
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with the prevalent direction of airflow, and the second channels are
aligned in a contrasting manner to the first channels to allow fresh air
to be drawn into the first channels (through the second channels)
during the convection process. Positioned over the heat sinks is the
solar shield for sheltering the housing from solar heat. The solar shield
includes ventilators which align with the first and second channels for

allowing
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‘the passage of air into the heat sinks and heat absorbed by the
heat sinks to be dissipated.

EX-1005 1:56-2:3:EX-1003-916.
117. Aakalu provides FIGs. 1 and 2 depicting the enclosure in

the closed (FIG. 1) and open (FIG. 2) positions.

10

Solar Shield
14

Housing

Procomm Exhibit 2016
Ericsson v. Procomm
IPR2025-01454, Page 125 of 216



Solar Shield

-.ﬂ!.

12

Housing

EX-1005 FIG. 15 EX1003H17

Procomm Exhibit 2016
Ericsson v. Procomm
IPR2025-01454, Page 126 of 216



%
Housing | 2 m
== ° b . - _/ Solar Shield
| Nil=
] ||]11 16 »
22~ 41| q‘ "||’ Jk
7 ( '“n =
— " ;||| m [E i )
&~ U T T =
B I | I] ]'L =
[ ]
i I ;‘:LI ° L =
. | |I]| \
Heat Generating , =)
) 16 h =} oo U -
Electronics '
Fans | 7 -

Housing | 1

== ) b A ga == P Solar Shield
. I o S
;__u Iqil 16 T :
2~ | 1| q| "||’h -ﬂh J% -
A
0 | N =
20~ ; i Ts m N —
o (10 ['f =
Y ACE: 31
Heat Generating 7 = | e
i L oo 1| ——
Electronics !

18
Fans | 72

EX-1005 FIG. 2: EX1003- 17

Procomm Exhibit 2016
Ericsson v. Procomm
IPR2025-01454, Page 127 of 216



118. Aakalu explains that enclosure 10 (referred to as a
microcell) comprises housing 12 (blue) and solar shield 14 (orange). A
plurality of electronic components 16 ( ) are mounted to the interior
of housing 12. Housing 12 comprises front panel 18 ( ), rear panel 20
( ), and two side panels 22, 24 ( ), each of which form heat sinks
for absorbing and dissipating heat generated by electronic components 16
( ). EX-1005 2:59-3:9; Ex-10039118.

119. Aakalu illustrates a top view of enclosure 10 with the

solar shield removed in FIG. 5:
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FIG. 5
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120. Aakalu explains that “[p]referably, the heat sinks [( )]

are formed from a highly heat conductive material” and that each

comprises “a heat sink plate 32 [(teal)] having an interior side 34 to which
0
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the base station electronic components 16 are mounted and an exterior side
36 having a plurality of fins 38 [(bronze)]” wherein “[t]he fins 38 project
laterally outward from the exterior side 36 and form channels 40 [(red-_
orange)] (referred to herein as longitudinal channels) between through
which cooling air may pass.” EX-1005 3:9-20:Ex-10039120.

Aakalu further explains that “solar shield 14 [(orange)}€)(FIGs. 1, 2)] shelters
121. the microcell 10 from solar heat” and “is adapted to fit

over the front, rear, top and bottom panels 18, 20, 26, 28 of thehousinato >
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the housing 12.” EX-1005 3:49-53%H2+.. FIG. 7 illustrates a side view of

enclosure 10 with the solar shield installed.
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122. Solar shield 14 comprises front, top, rear, and skirt solar
shields 50, 52, 54, 56 (orange). Front solar shield 50 top and bottom
ventilators 66, 67 (red-purple) such as slots that align with the

longitudinal channels 40 (red-orange)()(FIG. 5) of the front heat sink

(gold)
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to thereby allow airflow passage (red) upward through the heat sink due

to natural convection. EX-1005 3:63-4: EX10039H22.

Procomm Exhibit 2016
Ericsson v. Procomm
IPR2025-01454, Page 134 of 216



123. FIG. 10 depicts “a side cross-sectional view of microcell
10 illustrating the path of airflow through the microcell using forced

convection” — i.e., by operating fans 72. EX-1005 4:56-58;:Ex-10039123,
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Aakalu explains that when fans 72 are operating during forced convection

cooling of enclosure 10, “fresh air is drawn in through the top ventilators 66 and
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124. mixed with the old air as it passes over the top panel 26
and enters the longitudinal channels of the rear panel” and that “the fans
draw air in through the ventilators.” EX-1005 4:64-67, 6:59-60. The air
drawn in through the top ventilators 66 (red--purple) is depicted as the
first airflow (blue).-Ex10039124  Air is also drawn in through the bottom
ventilators 67 (red-purple) and “travels through the longitudinal channels
dissipating heat absorbed by the heat sink (of the front panel)” as depicted
by the second airflow (red). EX-1005 4:57-60:Ex-10039124. Aakalu
further explains that the amount of air drawn up through the front heat
sink (second (heated) airflow) is determined by the amount of air drawn
in through the top ventilators 66 (first airflow) during the forced
convection cooling operation.: EX-1005 5:4-9: Ex-1003-9124.:

125. A POSA understood that as the air is drawn in through
the top ventilators (first airflow) flows into the constricted volume
bounded by top panel 26 and top solar shield 52, the flow rate increases
and the pressure decreases, and that this Venturi effect will increase the

airflow upward through the front heatsink (second (heated) airflow).-

EX-1063-9125.
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126. Aakalu also discloses that the cooling device may include
a regulation device to automatically control the size of the ventilators to
control the volume of air flowing through the microcell and hence control

the temperature of the components housed within the microcell. EX-1005

5:21-29:EX-10039126.

Procomm Exhibit 2016
Ericsson v. Procomm
IPR2025-01454, Page 139 of 216



2. Detailed Application of Aakalu to the Challenged Claims

Claim
1
[1.0] A cooling unit for an enclosure housing electronics,
the cooling unit comprising:
- T he extent the preamble is limiting, Aakalu discloses-
0
t

element [1.0].-EX—10034H27—  Aakalu is titled “Enclosures for Heat
Producing Devices” and summarizes the disclosed invention as “an
enclosure with a cooling scheme for cooling heat producing devices, such
as electronic components, contained within the enclosure” and further
states that “[t]he present invention is an enclosure with a scheme for
convectively cooling heat producing devices, such as electronic
components, housed within the enclosure.”-  EX-1005 1:48-50; 2:43-45.

Aakalu illustrates the enclosure in an open position in FIG. 2:: EX-10603
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o Solar Shield

L

EX-1005 FIG. 2:EX1003-H272

128. Aakalu explains that the enclosure 10 (microcell)
comprises housing 12 (blue) and solar shield 14 (orange). A plurality of
electronic components 16 (lightgreen) are mounted to the interior of
housing 12 [an enclosure housing electronics]. Housing 12 comprises
front panel 18 ( ), rear panel 20 ( ), and two side panels 22, 24
( ), each of which form heat sinks for absorbing and dissipating heat
generated by electronic components 16 (light green). EX-1005 2:59-3:9:
Ex-10039128. Aakalu discloses that, in one mode of operation, “forced
convection is used to dissipate the heat absorbed by the heat sink” and

12
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that “microcell 10 includes fans 72 {sreen)}which facilitate the flow ofair throush-

the
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[(green)]| which facilitate the flow of air through the heat sinks” [cooling

unit for an enclosure ....] EX-1005 3:30-34:EX-1003-9H28.
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129. Thus, Aakalu discloses element [1.0].
[1.1] a fan shroud having at least one electrical fan; and
130. Aakalu discloses element [1.1].-Ex-10039130—

Partial blow-ups of a side view (FIG. 7) and side

cross-sectional view (FIG. 10) are shown below:

| Uojpananneny  J |
/

\

" s

AIR FLON 74—

Fopapaupngungay | } |
_______ ; \ Fan
67 / / E\ .
AIR FLON 71—
EX-1005 FIGs. 7, 10 (partial blow-ups)EX—1003-9H30-).
131. As illustrated, “microcell 10 includes fans 72 [(green)]

[at least one electrical fan] which facilitate the flow of air through the heat
sinks.” EX-1005 3:30-34. A POSA understood that the structure
surrounding each fan 72 constitutes a fan shroud ( ) [fan shroud).
Thus, Aakalu discloses element [1.1].Ex1003 131

[1.2] a Venturi chamber having a first inlet for receiving a
_heated airflow from a heatsink, a second inlet for receiving an

airflow from a surrounding environment, and an outlet
coupled to the fan shroud, the fan drawing air from the
Venturi chamber via the outlet when the fan is on;

12,
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Aakalu discloses element [1.2].-EX-10039H32. Aakalu discloses that “forced
convection is used to dissipate the heat absorbed by the heat sink™ and that

“microcell 10 includes fans 72 which facilitate the flow of air through the heat
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132. sinks,” and further that “the fans draw air in through

the ventilators.” EX-1005 3:30-34, 6:59-60. FIG. 10 illustrates “the path

of the airflow through the microcell using forced convection.” EX-1005
2:32-34: EX-1003 94132,
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EX-1005 FIG. 10:EX-1003-5H32.

Aakalu explains that when fans 72 (dark-green) are operating during forced
convection cooling of enclosure 10, “fresh air is drawn in through the top ventilators

66 and mixed with the old air as it passes over the top panel 26 and
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133. enters the longitudinal channels of the rear

panel.” EX-1005 4:64-67. A POSA understood that the air drawn in
through the top ventilators 66 (red-purple) constitutes an airflow from
a surrounding environment (blue) as recited in element [1.2].-E3X-
1003-4H33-

134. Air is also drawn in through the bottom ventilators 67
(red-purple) and “travels through the longitudinal channels dissipating
heat absorbed by the heat sink (of the front panel).” EX-1005 4:57-60.
A POSA understood that the airflow traveling through the heat sink

( ) constitutes a heated airflow (red) as recited in element [1.2].-

EX-10039134-
135. A POSA further understood that the upper portions of

the solar shields 50, 52 (orange) and top panel 26 of the enclosure form
a Venturi chamber (purple) as shown in the partial blow up of FIG. 10

below:

Airflow from Surrounding Environment
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Venturi Chamber 66
/52
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Heated Airflow Air Drawn byelssm# exhivit 2016
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EX-1005 FIG. 10 (partial blow-up) EX1003-9H35.).
136. FIGs. 8 and 9 depict a top and top cross-sectional view:
FIG. 8
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EX-1005 FIG. 8:EX1003936.
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137. The Venturi chamber (purple) in the device of Aakalu
includes a first inlet (red-purple) positioned adjacent the convective
openings (red) at the top of the longitudinal channels of the front heat sink
( ) such that the heated airflow (red) flowing upward through the front
heat sink is received into the Venturi chamber through the first inlet and
flows over the top panel 26 [a first inlet for receiving a heated airflow
from a heat sink]. EX-1005 4:57-67:Ex-10039137.

138. The Venturi chamber also includes a plurality of top
ventilators 66 (red--purple) forming an inlet where fresh air is drawn

n-
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from the surrounding environment (blue) [a second inlet for receiving an
airflow from a surrounding environment]. EX-1005 4:64-5:10:-EX-1003-
3.
139. Aakalu further discloses that air is drawn from the

Venturi chamber by the operating fan(s) (dark-green) through an
outlet (red-_purple) and downward through the longitudinal channels
of the rear heat sink 20 to be exhausted by fan(s) 72 [the fan drawing
air from the Venturi chamber via the outlet when the fan is on]. EX-
1005 4:63-5:4:-EX-1003939.. A POSA understood that the outlet
(red--purple) is coupled to the fan shroud ( ) by rear heat
sink 20 and rear solar shield 54 [outlet coupled to the fan shroud].-E>X-
10034139

As discussed in the State of the Art section, a POSA understood thatas air 1s

drawn in through the top ventilators 66 (red-purple) it is subject to a reduction in
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140. volume formed in the restriction chamber that guides
the air to the outlets thereby producing venturi effect that draws heated
air into the chamber from the convective openings of the heat sink.

Thus, Aakalu discloses element [1.2].Ex-
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[1.3] wherein the Venturi chamber comprises a wall for
directing the airflow air from the surrounding environment in
from the second inlet and across the heated airflow from the
heatsink in a manner to as to draw the heated airflow through
the heatsink using a Venturi effect, when the fan is on.

141. Aakalu discloses element [1.3].Ex10039141—  The
Venturi chamber (purple) includes at least side walls 64 (orange) and
top wall 58 (orange) that direct the airflow (blue) [airflow air from the
surrounding environment] in from the top ventilators 66 (red-purple)
[second inlet] and across the convective openings containing the heated
airflow (red) flowing from the front heat sink ( ) [across the heated
airflow from the heat sink]. While Aakalu does not expressly use the
term “Venturi effect” to describe the interaction between the airflow
(blue) drawn in through ventilators 66 [second inlet] and the heated
airflow (red), a POSA understood from Aakalu that the airflow (blue)
1s drawn across the convective openings (red) of the heat sink in a
manner so as to draw the heated airflow through the heat sink using a
Venturi effect.-ExX-10039141

Aakalu explains that fan(s) 72 draw the airflow (blue) in through the ventilators

66, and that the amount of air drawn up through the front heat sink
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142. (heated airflow) is determined by the amount of air
drawn in through the ventilators 66 (first airflow) during the forced
convection cooling operation:

the top ventilators 66 also functions as a metering device for
airflow during forced convection. The amount of fresh air drawn
into the microcell during forced convection can be controlled by

the size of the top ventilators 66 and the speed of the fans 72. In-
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other words, the ratio of air drawn in through the front solar

shield 50 is determined, in part, by the size of the slots 66.
EX-1005 5:4-9: EX10039H42.

143. A POSA understood that in order for the amount of
airflow (blue) drawn in through ventilators 66 to “meter” the heated
airflow (red) that the heated airflow is drawn through the heat sink using a
Venturi effect caused by the first airflow.-ExX—10039143.

144. Indeed, the configuration of the enclosure of Aakalu is
functionally similar to that of the enclosure of the *521 Patent. A side-by-
side comparison of the devices illustrating the airflow during operation of

the fan is provided below:
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145.  The ’521 Patent describes the operation of the cooling

4
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device with the fan operating:

the airflow flowing up from the heatsink’s convective openings
will be heated by the heat dissipated from high powered internal
electronics and thus will be significantly more buoyant than the
ambient first airflow. As a result, drawing the first airflow across
the convective openings of the heatsink will establish a Venturi
affect which will pull in more air through the heat sink than

would flow naturally due to natural convention.
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The combination of drawing both the heated airflow from the
heatsink and the ambient airflow from above is what produces
the Venturi effect that generates an increased airflow through the
heatsink which in turn draws in relatively cool ambient air in

from the bottom side convective openings of the heatsink.
EX-1001 5:66-6:6, 6:8-15:EX-1003 945,

146. Like the operation of the ’521 Patent, a POSA
understood in Aakalu that the combination of drawing both the heated
airflow from the heatsink (geldred) and the ambient airflow from above
(blue) is what produces the Venturi effect that generates an increased
airflow through the heatsink which in turn draws in relatively cool ambient
air in from the bottom side convective openings of the heatsink,
Specifically, as the air drawn in through the top ventilators 66 (first
airflow) flows into the constricted volume bounded by top panel 26 and
top solar shield 52, the flow rate increases and the pressure decreases, and
that this Venturi effect will increase the airflow upward through the front
heatsink (second (heated) airflow).-EX-1003-9146.

147. Thus, Aakalu discloses element [1.3].

Claim 2

The cooling unit of claim 1, wherein the fan shroud is offset
from the Venturi chamber such that when the fan is not on, the
fan shroud does not obstruct a natural circulation airflow-

14
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entering the first inlet and exiting the second inlet of the Venturi

chamber.

148. Aakalu discloses Claim 2. Aakalu explains that, “[i]n
one mode of operation, the heat absorbed by the heat sinks is dissipated by
natural convection” when fan(s) 72 are not on as distinguished from the
forced convection mode wherein “the fans facilitate the flow of air through
the heat sinks.” EX-1005 3:26--34:£x-10039148. Annotated FIG. 7

illustrates the natural convection mode described by Aakalu:

Top Ventilator (Second Inlet) rgﬁ % Venturi Chamber

P A ares

Front Solar
Shield [x] K
~D A
First Inlet 4
fem——
"rll
fo—
Natural Convection {1 J
Airflow " ‘
—
70—
se— [, i
Bottom Ventilato E”| =
= =
% F | ——]
"= =l
144

Procomm Exhibit 2016
Ericsson v. Procomm
IPR2025-01454, Page 166 of 216



Top Ventilator (Second Inlet) & % Venturi Chamber

54

Front Solar

Shield 5(,_\';’ 1.
First Inlet 4
1
[
=
Natural Convection {1 J
Airflow '[ ’
—
70—
54—, L
— —
tator | =) =
Bottom Ventilator = “| —
Ne=e =
% F [ ——====]
"= =

EX-1005 FIG. 7:EX-1003 4148,

Procomm Exhibit 2016
Ericsson v. Procomm
IPR2025-01454, Page 167 of 216



149. Aakalu explains that front solar shield 50 includes:

top and bottom ventilators 66, 67, such as slots or openings,
which align with the longitudinal channels 40 of the front panel
58, thereby allowing for the necessary airflow passage associated
with the convection process (i.e., chimney effect) through the

longitudinal channels 40.
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EX-1005 4:2-7:EX-100394149,

150. As illustrated, the fan shroud ( ) is offset from
the Venturi chamber (purple) such that the shroud does not obstruct the
natural convection airflow (red) [natural circulation airflow] flowing from
the top of the heat sink ( ) and entering the adjacent opening (red-_
purple) [first inlet] and exiting the top ventilator 66 (red-purple) [second

inlet] of the Venturi chamber.- EX—1003

el
151. Thus, Aakalu discloses Claim 2.

Claim

4
The cooling unit of claim 1, wherein the Venturi chamber
first inlet encircles one or more convective openings of the
heatsink.

kalu discloses Claim 4.-EX-16039152.
152. A

o
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EX-1005 FIG. 9;:EX100391-52-

153. As illustrated in FIG. 9, front heat sink 18 ( ) includes
a plurality of convective openings (red) [one or more convective openings|
at the top of the longitudinal channels 40 formed by adjacent fins of the
heat sink. The heated airflow flows out of the convective openings
through the inlet (red-purple) adjacent and surrounding the convective
openings (red) and over panel 26 [first inlet encircles one or more
convective openings]. Thus, Aakalu discloses Claim 4.-EX-1003-9153-

Claim

1

The cooling unit of claim 1, wherein the airflow from the
surrounding environment is cooler than the heated airflow.

aim 5.
154.

E —o Ee oy

oo —0 wn =oa

!
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EX-1005 Fig, 10:EX-1003 9154,

155. As set forth for element [1.2], the heated airflow (red) is
drawn into the heat sink through bottom ventilators 67 (red-purple) from
the same surrounding environment as the airflow (blue) drawn into the top
ventilators 66 (red-purple). The heated airflow absorbs heat as it flows
through the heat sink. Thus, a POSA understood that the airflow from the-

15
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surrounding environment is cooler than the heated airflow that has

absorbed heat from the heat sink.- EX-10039155~  Hence, Aakalu

discloses Claim 5.-EX-10039H55-

Claim 14

[14.0] A method for cooling a sealed environment of an
enclosure for housing electronics, the method comprising:
156. To the extent the preamble is limiting, Aakalu discloses-

element [14.0] for at least the reasons set forth for element [1.0].—EX-1003 156

A POSA understood that microcell 10 constitutes a sealed environment of an
enclosure for housing electronics as recited in element [14.0]. Aakalu states that

157. its disclosure is particularly directed to “outdoor
enclosures” and that its housing 12 comprises front panel 18 ( ), rear
panel 20 ( ), and two side panels 22, 24 ( ), each of which form
heat sinks for absorbing and dissipating heat generated by electronic
components 16 (highlighted-inlight- inFig2 below) mounted to the interior
of the housing panels. EX-1005 1:8-9, 2:59-3:9, FIG.2;: EX-10039157. A
POSA understood that a sealed enclosure is formed when front panel 18 is
closed to protect components 16 housed within the enclosure from the
outdoor environment. Aakalu also explains that the convective cooling

scheme for the housing includes airflow only on the exterior of the sealed
15
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housing 12 [sealed environment]. FIG. 10 illustrates the airflow through

the microcell during the forced
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convection method of cooling the electrical components housed within

the sealed enclosure:
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EX-1005 FIG. 10.

158. Thus, Aakalu discloses element [14.0].

[14.1]  directing heat generated by one or more electronic
devices housed within a sealed environment of an enclosure to
a heatsink thermally coupled to an external environment;
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Aakalu discloses element [14.1] for at least the reasons set forth for element
[1.2].-EX10039459~  Aakalu explains that a plurality of electronic components

16 (tightgreen) [one or more electronic devices] are mounted to the interior of the
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159. housing panels ( ) [housed within a sealed
environment] that form heat sinks for absorbing and dissipating heat
generated by the components 16 [directing heat to a heat sink]. EX-1005
2:59-3:9- HG2:- EX1003959..

160. Aakalu further discloses that air from the surrounding
environment [external environment] is drawn into the heat sink ( )
through bottom ventilator 67 and is exhausted to the surrounding

environment [external environment] by fan(s) 72._ EX-1005 4:57-60, 5:3-

EX10054:57-60,5:3-4:- EX10039460-4. Thus, a POSA understood that the

heat sink is thermally coupled to an external environment. Hence, Aakalu

discloses element [14.1].EX10039H60-

[14.2] drawing a first airflow across one or more convective
_openings of the heatsink, wherein the first airflow does not flow

into the one or more convective openings of the heatsink;
161. Aakalu discloses element [14.2] for at least the reasons

set forth for elements [1.2] and [1.3].-Ex—1003916+—  Aakalu discloses
that the first airflow (blue) is drawn in through top ventilators 66 (red-
purple) and across the convective openings (red) of the longitudinal
channels 40 of the heat sink ( ). Aakalu further discloses that the first

airflow (blue)
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mixes with the heated airflow (red) from the heat sink and is exhausted by
fan(s) 72. EX-1005 4:63-5:4:EX-1003
6+, Thus, a POSA understood that first airflow (blue) does not flow into the
convective openings (red) of the heat sink. A POSA understood that the operation

of the embodiment described by Aakalu with reference to FIGs. 8-10 constitutes
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drawing a first airflow across one or more convective openings of the
heatsink, wherein the first airflow does not flow into the one or more
convective openings of the heatsink as recited in element [14.2].—EX—1003-
Y6t

162. Hence, Aakalu discloses element [14.2].

[14.3]  drawing a second airflow of heated air from the one or
more convective openings using a Venturi effect created by
drawing the first airflow.

Aakalu discloses element [14.3] for at least the reasons set forth for element
[1.3].EX10039463— The first airflow (blue) [first airflow] flowing in through top
ventilator 66 and across the convective openings (red) [one or more convective
openings| of the heat sink, draws the heat airflow (red) [second airflow] from the
convective openings using a Venturi effect. EX—10039H63—~ A POSA understood
that the operation of the embodiment described by Aakalu with reference to FIG.

163. 10 constitutes drawing a second airflow of heated air

from the one or more convective openings using a Venturi effect created by

drawing the first airflow as recited in element [14.3].-EX—1003 9163
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164. Thus, Aakalu discloses element [14.3].-EX-1003 9164
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Claim 15
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[15.0] The method of claim 14
[15.1]  wherein drawing the first airflow further comprises drawing
the first airflow into a Venturi chamber;
165. A u discloses the additional limitations recited in-

— o W

element [15.1] for at least the reasons set forth for elements [1.2], [1.3],

and [14.2].-EX- 10039165,

[15.2] wherein drawing the second airflow further comprises
_drawing the second airflow into the Venturi chamber;

166. Aakalu discloses the additional limitations recited in

element [15.2] for at least the reasons set forth for elements [1.2], [1.3],

and [14.3].-Ex-10039166.

[15.3] the method further comprising operating a fan to pull
_the first airflow and the second airflow out of the Venturi

chamber.
167. Aakalu discloses the additional limitations recited in

element [15.3] for at least the reasons set forth for elements [1.2], [14.2],
and [14.3].-Ex-10039167.
168. Thus, Aakalu discloses Claim 15.-Ex-10039168.

Claim 16

The method of claim 14, further comprising operating a fan to
draw the first airflow and the second airflow.

16
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169. Aakalu discloses the additional limitations recited in
Claim 16 for at least the reasons set for elements [1.2], [14.2], and [14.3].-

EX-10039169.

Claim
17

The method of claim 15, wherein the fan is located offset
with respect to the Venturi chamber to not impede a natural
circulation of airflow through the Venturi chamber when the
fan is not in operation.

170 A alu discloses the additional limitations recited in-

a
k
Claim 17 for at least the reasons set forth for elements [1.2], [14.2], and

[14.3], and Claim 2.-EX-1003

C. Challenge 3: Claims 3 and 18-20 are obvious over Aakalu in view
of Jones

1. Jones

171. Jones is titled “Electronics Cabinet Cooling System” and
discloses a “cabinet for housing telecommunications equipment in outdoor
locations.” EX--1006 Title, Abstract. Jones explains that the cabinet
includes an enclosure housing electronics and a cooling system including a
duct having inlet and outlet plenums and one or more fans forming a
segregated air routing system. EX-1006 2:15-38: Ex-1003 4171,

172. Jones further explains that the cooling system includes a
161
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thermal controller for monitoring the temperature within the cabinet and

controlling operation of the fans and a heater. EX-1006 2:39-41:Ex-1003-

“72,
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173. FIGs. 1 and 2 illustrate a perspective view and

section view of the cabinet.
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EX-1006 FIGs. 1, 2: EX-1003-9-73.
174. Jones explains that cabinet 10 includes cooling system 50

for cooling the electronics housed therein (e.g., communications
electronics 34 in the subrack 40 (lightgreen)) by providing an airflow (red)

through the ducting ( ) within the cabinet. A plurality of fans 80
16
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(green) draw the air through the ducting. EX-1006 3:40-55; Ex-1003-4174.
175. Jones withreferenceto Fig—4 below; further explains that

a thermal controller 100 (blue) controls the operation of the fans 80

(green) and a heater 82 responsive to input from temperature sensors

(orange) and fan speedsensess4i
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sensors (light green).
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EX-1006 4:53-57. FIG. 44 is a block diagram of the thermal control system.
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EX-10039H751006 FIG. 4.

176. Jones explains that controller 100 controls the airflow
+
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through the cooling system and the power of the heater 62 to maintain the
temperature of the cooling air supplied to the electronics: (green). The
on/off state of one or more of the fans, and the speed of the fans when on is
controlled by controller 100 responsive to the sensed temperatures. EX-_
1006 5:5-42: Ex-1003 9176,

177. Jones also discloses that one fan 80 from the plurality of

fans be held in reserve as a redundant backup. EX-1006 4:46-51:Ex-1003-

0977,
2. Detailed Application of Aakalu and Jones to the
Challenged Claims
Claim
Claims
3
=
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— |

e cooling unit of claim 1, wherein the at least one electrical
fan includes a primary fan and a backup fan that becomes
operational upon a failure of the primary fan.

178. Aakalu in view of Jones renders Claim 3 obvious.-

Aakalu discloses using a plurality of fans to affect a forced convection
cooling scheme for an enclosure housing electronics, but does not
expressly state that that one of the fans is a backup fan in the event of a
failure of a primary fan. However, Jones expressly teaches using one of
the plurality of fans as a backup.-EX—1003-9H78-

179. Both Aakalu and Jones describe that communications
electronics within the electronic equipment cabinet should be cooled to
help prevent malfunctions or damage and this is particularly true for
electronic equipment cabinets in locations that are not in temperature
controlled environments, such as outdoor environments. EX-1005 1:15-
30; EX-1006 3:40-45:£x-10039179 . As a solution to prevent damage to
electronic components, both Aakalu and Jones teach the use of variable
speed fans to provided adequate air flow to maintain the temperature of the
electronic components in a safe range. EX-1005 5:5-10; EX-1006 4:40-43:
EX—10039179.. Jones discloses using a plurality of fans and expressly

7.
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teaches that “[t]o provide a-

Procomm Exhibit 2016
Ericsson v. Procomm
IPR2025-01454, Page 194 of 216



redundant backup [backup fan], it is preferred that one fan 80 be held in
reserve” so that if one of the main fans 80 [primary fan] is not operating properly,
the reserve fan may be substituted for the malfunctioning fan [backup fan that

becomes operational upon a failure of the primary fan]. EX-1006 4:46-51:
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EX-1603979. A POSA would be motivated to modify the teachings of Aakalu to use
a plurality of variable speed fans with the teachings of Jones to maintain at least one of
the fans in reserve as a backup in order to provide redundancy and prevent damage to
the electronics in the event of a failure of a primary fan. Thus, Jones provides the
express motivation to provide redundancy to critical cooling systems like Aakalu by

using one of the plurality of fans as a back-up fan.

_Moreover, it was within the knowledge and skill of a POSA to design the
cooling system with appropriately sized fans to provide sufficient cooling
using primary or backup fans such that a POSA understood that
implementing redundancy would be successful. EX-1003--79-

180. Thus it was obvious to a POSA to modify the teachings
of Aakalu to include one backup fan for redundancy as taught by Jones.
Hence, Claim 3 is obvious over Aakalu in view of Jones.-EX-1602¢180-

Claim 18

The method of claim 15, further comprising operating the fan
when a temperature exceeds a predetermined threshold.

Aakalu alone or in view of Jones renders Claim 18 obvious.—EX—1003-
b

181. Aakalu teaches that its cooling system operates in

two modes:-
(1) a natural convection mode with the fans not operating, or (2) a forced

convection mode with the fans operating. EX-1005 3:25-34:EX1003
1
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H-81-.. Aakalu also teaches that the amount of fresh air drawn into the

microcell may be controlled by the size of the ventilators and the speed

of the fans. In one embodiment, the size of the ventilators is controlled

to control the temperature of the cooling airflow. EX-1005 5:5-30.
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182. Although Aakalu does not expressly describe

transitioning from natural to forced convection mode by operating the fans
when temperature exceeds a predetermined threshold, a POSA understood
that temperature rising above a predetermined threshold in a natural
convection mode indicates that natural convection is not adequate under
the present conditions to prevent overheating the electronics such that
forced convection is necessary by operating the fans.-EX-—10039182

Specifically, Aakalu expressly teaches that the speed of

the fan can be used to control the amount of fresh air drawn in and thus, if
natural convection alone is not drawing in sufficient fresh air, a POSA
would switch to forced convection mode to prevent damage to electrical
components. EX-1005 5:5-30:Ex-1003¢182. Thus, a POSA understood that

Aakalu discloses this limitation.
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To the extent that PO argues that Aakalu does not expressly state that
switching from natural convection mode to fereedforce convection mode is
performed when a temperature exceeds a predetermined threshold, Jones discloses
this limitation. Jones expressly teaches that the fans in a forced convection cooling
system may be controlled based on sensed temperatures, including the on/off state

of a fan. EX-1006 5:5-42:EX-10039H-83-. Jones teaches that the capacity and
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183. number of fans should vary depending on the desired
capacity of the cooling system and that each fan should be variable speed
over a wide range of speeds and that the speed of the fan was controlled by
a thermal controller that received temperatures from a temperature sensor
at the rack holding the electronic components based on predetermined
temperature ranges. EX-1006 4:40- 61; 5:20-42:Ex-10039183. Further,
Jones describes that the fans can be turned on or off and each includes a
backdraft damper to prevent recirculation of cooling air through any fans
that are not in use. EX 1006 4:43-46:Ex-10034183.. Thus, a POSA
understood that fans could be turned on and off as necessary based on the
sensed temperatures of the electronic components. EX-10039183.

184. Thus, a POSA would be motivated to modify the
teachings of Aakalu to operate a fan when the temperature exceeds a

predetermined threshold as taught by Jones to prevent overheating the-
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electronics, e.g., to operate the fans when natural convection is no
longer sufficient to maintain the temperature below a safe threshold. In
addition, a POSA understood that operating the fan when a temperature
exceeded a predetermined threshold conserved power and reduced
wear on the fans when forced convection is not necessary. As
demonstrated by Jones, it was well within the skill and knowledge of a
POSA to sense the critical temperature(s) within the system of Aakalu,

and control the fan(s) responsive to the sensed temperature(s).—EX-

10039184,
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185. Thus, it was obvious to a POSA to modify the teachings
of Aakalu to include the temperature control of the fans as taught by Jones.

Hence, Claim 18 is obvious over Aakalu alone and/or in view of Jones. Ex-

10039185
Claim 19

[19.0] A method for cooling a sealed environment of an
enclosure for housing electronics, the method comprising:

186. Aakalu discloses element [19.0] for at least the reasons-

set forth for elements [1.01], [6.0], and [14.0].- EX-1003-4H-86-

[19.1] directing heat generated by one or more electronic
devices housed within a sealed environment of an enclosure to
a heatsink thermally coupled to an external environment;

187. Aakalu discloses element [19.1] for at least the reasons

set forth for element [14.1].Ex1003-9187.
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[19.2] when a temperature exceeds a first predetermined
threshold, operating a fan to draw a first airflow across one
or more convective openings of the heatsink and a second
airflow of heated air from the one or more convective
openings of the heatsink using a Venturi effect created by
drawing the first airflow, wherein the first airflow does not
flow into the one or more convective openings of heatsink;

188. Aakalu discloses and/or renders obvious element
[19.2] alone and/or in view of Jones for at least the reasons set forth

for element [14.2] and Claim 18.Ex-1003

[19.3] when the temperature does not exceed a second
predetermined threshold, allowing a natural
circulation
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_airflow to flow from the one or more convective openings of
the heatsink by not operating the fan.

189. Aakalu discloses and/or renders obvious element [19.3]
alone and/or in view of Jones for at least the reasons set forth for element

[14.3] and Claim 18.-Ex-1003

e
Claim 20

The method of claim 19, wherein the fan is located such as to not
impede the natural circulation airflow when the fan is not in
operation.

190. Aakalu discloses the additional limitations recited inEleis20-for
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VMH-Claim 20 for at least the reasons set forth for Claim 17.The Boeard-Should-
NotExerciselts Diseretion To Denvlnstitution
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CONCLUSION AND DECLARATION

My findings and opinions set forth in this Declaration are based on my work

and examination to date. I may continue my examinations in view of additional

documents or other factual evidence over the course of this proceeding that may

necessitate supplementing and/or refining my opinions. I reserve the right to add

to, alter, or delete my opinions and my Declaration upon discovery of additional

information. I reserve the right to make such changes as necessary.

In signing this Declaration, I understand that the Declaration will be filed as

evidence in a contested case before the Patent Trial and Appeal Board of the

United States Patent and Trademark Office. I acknowledge that I may be subject to

cross-examination in this case and that cross-examination will take place within the

United States. If cross-examination is required of me, I will appear for cross-

examination within the United States during the time allotted for cross-

examination.

I declare that all statements made herein of my knowledge are true, and that

all statements made on information and belief are believed to be true, and that

these statements were made with the knowledge that willful false statements and

the like so made are punishable by fine or imprisonment, or both, under Section

1001, of Title 18 of the United States Code.

[SIGNATURE ON FOLLOWING PAGE]
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Date: 08/30/2024 By: m

Emad Y. Tanbour Ph.D
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